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PYRROLOPYRI DI NE- BASED | NHI BI TORS OF DI PEPTI DYL
WOERRSNZDRSE | V AND METHODS [ 0001] Thi s appl i cat POTUS2006/018185

clainms a benefit of priority fromU. S. Provisional 5

Appl i cation 682,968 filed May 20. 2005, the
entire di SEY%%‘P@%& %M%Sﬁllﬁm P&‘F agrei n by
ref erence. lﬁllPlﬂﬁ P‘I’}?ﬁ yaﬁ) resent
invention re atesto pyrrol opyri di ne- %ﬁée ibitors

of 10 di peptidyl peptidase IV (DPP-4), and to a met hod
for treating nultiple diseases or _disorders

(03] oy i Hjs avrlisation ?lé%wl?wﬁapmum &em H- @r%wgnal

/S4B oo ST L SRSORL S i
n{d&Qﬁb’iﬂtteﬁJhaeﬁib}dyfer@featl dase |V (DPP-4) is a nenbrane

bound non-cl assi cal serine am nodi peptidase which is
| ocated in a vari ety of tissues (intestine, liver,

l ung, ki dney) as [ T- Iynphocyt es
(where the enzyne'i's Paévvn as ‘@Egg@ﬂ
[0602ponsThe greécmt nivhﬁndﬁeﬁeah@ tb® R@yﬁ@ﬁe-@ﬁseﬁeﬁmaitﬂrs of

endogenous peg{, GLP- 1( 7 3@3 ucagon) in vivo
demtl Hentidase .(laPBd*)mné{t@@mth E&%ﬁewlt%/ma ilediseaseper

Y. VI P
Bt ¥y SRR B e i Berion B i 0
c8binaein Mythp@sthet W@ﬂ@fﬂfét@ﬁﬁﬂlc agehpcessi ng of

proglucagon in the small intestine. G.P-1(7-36) has
mul tiple actions in vivo including the stimulation of

insulin secretkg@lg?ﬁ@‘ﬁhbl(gﬁﬁ Wﬁecreti on,

t he pronotion 0 rety, andt%e sI'ow ng of gastric
[600X]Yi NDi eBaéﬁq;e ist 5V ¢DPPY) s ohegibesle HOuAd hbeclabdigal serine

actions of G.P-1(7-36) are expected to be benefici al
aimnwdqpeptﬁﬁmlm@h trioegied Wracvarivbhe! twsuQS;ﬁpléesrme,dh@bém

ote lally o si 1q s rtt is._clai
05D T A Sir Sl e hoB R Giert B Sl o Ragm o= cD-
2'6?"f JERT ﬁb@ﬂoﬂsfbléjfo@ ﬂﬁ:trhstabcﬂﬁi d1edVage Bﬁéertdﬁi EHAS b Peptides
ficacy in this patient population. Unfortunately

(GLP- 11((7736) aycagen)da yivachad has drabystiafedyrotsolyid apiidthinssinst a

shown .t \uv 30 (t1/241.5
VAR, °f§§§e§83pgﬁia%a§ﬁ%tﬂ@l g‘Léfn]; o yﬁ)) %d DPP-4 KO
(0068 ane1P0](7136) 14l V3 Adinéldci Ppspidei usﬁva@ Hﬂbo%ﬁhsﬂm&al
DPP-4 inhibitors, DPP-4 has been shown to be the

Ppedessing OEEgghldagmg i theymealbintegtime. 1GZP3E)-3bhhasinpdtiple actions in

S AL s dearaded by, L V0 20081270 oo i,

the promotion of satiety, and the slowing of gastric emptying. Based on its

physiological profile, the actions of GLP-1(7-36) are expected to be beneficial in the
prevention and treatment of type II diabetes and potentially obesity. To support this
claim, exogenous administration of GLP-1(7-36) (continuous infusion) in diabetic
patients has demonstrated efficacy in this patient population. Unfortunately GLP-1(7-
36) is degraded rapidly in vivo and has been shown to have a short half-life in vivo
(t1/2=1.5 min). Based on a study of genetically bred DPP-4 KO mice and on in
vivo/in vitro studies with selective DPP-4 inhibitors, DPP-4 has been shown to be the
primary degrading enzyme of GLP-1(7-36) in vivo. GLP-1(7-36) is degraded by

-1-



10

15

20

25

DPP-4 efficiently to GLP-1(9-36), which has been
specul ated to act as a physiological antagonist to
wW@®6A¢72886). Thus, inhibition of DPP-4 in viveCEOME018185
potentiate endogenous levels of G.P-1(7-36) and
attenuate for 0 i ts. antagoni st
DR ey Gl Soa Wi B oA SPF-G B T o Dlysiologioal
RS - 4. IO DY EEL R 8eL4 illvid6 G ARGt
pr esent venti on, conpounds of formula (I) are
epdapehoedetelRof GLR-IV- 36) anft attdniRate Yormatidf of itwhatrgémst GLP-1(9-
represents one or_ two dgdLibl e boﬂ%g in the 5-nenbered
36) #il thes srve ameliprate thecdiahefic capdEPRY ring is an
aromatic ring; nis 1 or 2; 15 Ris a functional group
sel ected fromthe group consisting of hydrogen (H),
hal ogen, CF3, WGRIMNMTHEMENEKEH ani no,
aI kyl , al keny], al kll)‘/ %/cl oal kyl, cycl oa%( yl %1 )b
cl ol aepprdapeecyih HisnEsaent Ryentios) sQPpdIngs P 5’% a (1) are

pﬁ&}{h@d kyl t hi oal kyl , cycl oal kenyl, aryl, arylal kyI
eteroaryl, heteroarylalkyl cycloheteroalkyl and

cycl ohet er oal kyl al kyl , N y such functi onal
group may 20 optional Ay-Noe sub tityted with one to
three substituents (wher&™ 2sel ected from the

group consisting of hydrogeny hal'b al kyl ,
pol yhal oal kyl , al koxy, hal oal koxy, pol yhal oal koxy,
al koxycar bonyl , al kenyl, al k¥nyl, cycl oal kyl,
‘@/cl.oal kyl al kyl , pol ycycl oal kyl , heteroaryl am no,
Bni no, cycl ohet er oal kyl, cycl ohet er oal kyl al kyl ,
hydr oxy, hydroxyal k ni.tro, cyano,_am no, . . .
subst 11 GeRsgseatt g o gwgi uhis h%ndszsnftﬁ %mmggmwg’ prpvifjed that
I l; al koxycar bonyl ,
tg'%ng%{o%ar %rﬁ&%ﬁélgﬁggﬁ%am ngcar bonyl , d d
al kyllamm@czgr bonyl , aI kenyl am nocar bonyl
al kyl car banyl ox al kyl car bonyl am no,
aryi c%rlﬂo@ﬁwcaﬁil @roumsré P@élﬁfoah%%ﬁwpoconﬂstmg of hydrogen (H),

aI kyl agi-n

ltﬁ%/epsgr P %&gf @% dinc ?ubQ t{ﬁ@&ﬁﬁﬁ{cp gﬂéﬁ %[Eeﬂ?l alkynyl,
cycloalkyl, cycloalkylalkyl, bicycloalkyl, bicycloalkylalkyl, alkylthioalkyl,
arylalkylthioalkyl, cycloalkenyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,

£

cycloheteroalkyl and cycloheteroalkylalkyl, wherein any such functional group may
optionally be substituted with one to three substituents (where possible) selected from
the group consisting of hydrogen, halo, alkyl, polyhaloalkyl, alkoxy, haloalkoxy,
polyhaloalkoxy, alkoxycarbonyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
polycycloalkyl, heteroarylamino, arylamino, cycloheteroalkyl, cycloheteroalkylalkyl,
hydroxy, hydroxyalkyl, nitro, cyano, amino, substituted amino, alkylamino,
dialkylamino, thiol, alkylthio, alkylcarbonyl, acyl, alkoxycarbonyl, aminocarbonyl,
alkynylaminocarbonyl, alkylaminocarbonyl, alkenylaminocarbonyl, alkylcarbonyloxy,
alkylcarbonylamino, arylcarbonylamino, alkylsulfonylamino,
alkylaminocarbonylamino, alkoxycarbonylamino, alkylsulfonyl, aminosulfonyl,

alkylsulfinyl, sulfonamido and sulfonyl;
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al kyl sul finyl, sulfonam do and sul fonyl; -2 WO
2006/ 127287 PCT/ US2006/ 018185 X and Z are the sane or

waledobaeest and are i ndependently sel ected fronmP@TES2006/018185

group consisting of CH2, CH, C=0 C;CR3R4 C=S, C=NR3,
and R4, ein R3 nd R4 _are or aryl; A

a f uﬁgzaing Feffre E‘?eo%ﬁﬂes% srerf APl 8FR i %P éﬁ%ﬂ}b’ s&&%qu&qnh the
cyc#xgﬁ% o@‘ @Hz, Cﬁ( @—I@/ |O=C§i3§§? nyL Cail‘h(ﬂ;{‘%d CR3Ry, wherein R

oal kyl; cycl'6al kyl al’kyl", “bi"cycl’oa

muh&cmnaﬂ®Wbmmkyl aIkyIthloaIkyI
aryl al oaI aryl al kyl
het erd a¥ 9 Cﬂ@fl 5 el fork Yot 5 Cnsiating pf bydrogen <H>,

oo %‘31‘&‘ L, CYRgcURIE igh o, s o

aflunct | 1 fﬁﬂ@)ﬁﬂ?ﬂ:alkyl N??lgnal I akfyhmy?;]ta}ldﬁﬁtzgﬁht h 10
Brie e e@lﬁfle% &%s@rqaﬁ@if&yglo@gmﬁgw@@ﬁ iRy cyapenig, -CO)-

%51?;@?1 kox tg(ﬁ%‘f Rél Egdﬁ Rgﬁ:f ywﬁﬁa oBZ@/d))RZ’ )

NR&-&S@QB; wl&lrémmy andiofayttional ety inay@bﬁymﬂy,be substituted with

cl oal kyl , cycl oal kyl al Kyl , pol yc cIoaIk
?%tterﬂafa? FPbshifients Ehyrenmswble) ssfedt gl;@yp consisting of

R oﬁkﬁﬁﬁg%an“\?ﬂ%ﬁ&@g§%§§]§?*fn¥' A S
aikmtychﬁabﬁylo allkckayy1{ skl )c&ﬁibﬁl]ﬂiszh eydoatkylalkyl, polycycloalkyl
cy cloaikylsulfon yl ( alk

Pelerganylangng. 4 dpmino, S ?ﬂaﬁtew&ylo wlom«a@kyﬂanw

e o e L T

alckobetecerlbi@iitylantnbcatoayh oyalbalkAsi fonyl( uty?aﬁabbonyl
al_kyl am nocar bonyl, dial kyl am nocar bonyl where the

léarlgsyﬂ fenylf }@@g@d@qudhyck@m@ﬂm nitro, ¢yano, amino, substituted

%;%?‘%%‘nﬂ& am no. ara Ca’r%‘ﬁ%eﬁ hﬁr)fé/arbonyl acyl, alkoxycarbonyl,

ahhpbabbﬂﬂl@kﬁiﬂdiﬂnocaab M%&W affalRPlaminocarbonyl
al_kox car bonyl am no, al k%%sul fonyl, am nosul onyl ,

allgyis dre the fameroadifdwenth @H@aylﬁmmcarhﬂnyls anrylcmrb@nyloxy,

t d 25
eg%ﬁiiﬁggpengé %m'h"ctlon élﬁigﬁ%ng%fecﬁgg frog;)

ilhﬁa@lhm@rboﬁﬁﬁﬁlhlﬁi nlk@xschar F}Iaﬁﬂﬁ@ afldlsul ikl bmirIsKIEE,
Ikyn% cycloalkyl cloa kyl al kyl",  bi cycl oal kyl ,
Wi

Rilfomagaydo ang ¥ oal kyl , aryl al kyl t hi oal kyI :
cycl OI%| gny}D aryl, aryl al kyl, het eroaryl,
het er'dcaryl a ]i<y’l cycl ohet er oal kyI and

cycl oRﬁﬁﬁIR@éﬂgﬂ@bdfﬁe or diffeesdi aadaid her functional group
may optionally be
@) each independently a functional group selected from the group
consisting of hydrogen (H), alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
bicycloalkyl, bicycloalkylalkyl, alkylthioalkyl, arylalkylthioalkyl, cycloalkenyl,

aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloheteroalkyl and

cycloheteroalkylalkyl, wherein either functional group may optionally be

substituted with one to three substitutents (where possible) selected from the

group consisting of hydrogen, halo, alkyl, polyhaloalkyl, alkoxy, haloalkoxy,

polyhaloalkoxy, alkoxycarbonyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
-3-
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30 substituted with one to three substitutents (where
possi ble) selected fromthe group consisting of

whyasogres] hal o, al kyl, pol yhal oal kyl, al koxy, PCT/US2006/018185

hal oal koxy, pol yhal oal koxy, al koxycarbonyl, al kenyl,

st M S e B B hh ieedioln.

het ef@@foﬁb@fﬂaﬂ@la@{l}’hﬁﬁbﬂ@ hy@ﬁbﬁ&eﬁ!aﬁt B0 adylab, amino, substituted

cycloheteroalkyl dr oxy, dr ox aIkyI nitro,
cyancamiag; akyl a@umsﬂiaﬂmaemnodmm Mwlablwiqad)onyl acyl,

kB B AR By

al kyl ﬁlﬂéxﬁﬁﬁﬁh@&ﬂydn 1 aw@wﬁywﬂynaﬁﬁ&aﬁawlmmo
al kyl car bonyl oxy aI kﬁl car bonyl am no,
aryl carls nﬂamm,, alkly ylfemylmmyl allrylawinocarbonylamino,

o T

sulfogmhﬂﬁld@%d%uifémybr or (ii) Rl and R2 in NRIR2
may be taken together to forma 5- or 6- 10 nenbered

sat urat ed @D paRt frd RymLMBERzlmast bﬁdtak@m@gstiasn’rerform a 5-or 6-

| ect ed, f t
2ot BRI BB ByF Rt Sl el e
bi cyc@ bllﬂ:&:rsg%g bfh%ﬁk%lﬂa]ﬁ&l Hetéﬂoﬂ&gfﬁﬁﬁk?l”h@@%aryl and

opti onal be stbstituted w th one
subst blcmhegervéamb Mélems stdhl ra)g ssz@bman@doﬂtmaﬂy be systitmped

o Koy th il B S et Ruhss Seseibley pCerd B o
al kendﬂnmsﬁh{éfﬂf&dro chal dfi1, p&%ﬁ&%ﬁﬁl@ﬁ&’h&loaﬂmx%

pol ycycl oal roar [ @mno, ary

cycl oMéYlmlmltd&yL alkoxy;caﬂmhﬁl, e}keaj'lkglkymlk,)dyplohwl ex§lpalkylalkyl,
hydr ox aI k%/ g c]% SUb]Soﬁnl t ut am no,
al kyl By gloafiyh e gﬁf%ﬁw inq, Rring, Wy ﬁ‘ieEPa

al kyl Id%@ﬁydaﬂcm’ hycﬁb%?ﬂ&l%&?ﬁﬁ})’ll mﬂ%”&%ﬂs %R&Byéubstltuted

al kynyl am nocarbonyl ,” al Kyl am nocar bony! ,

a: tergmmmb albyiambmwﬂia]kmmmbcmdim‘l}yﬂ'l Tthxcy, a]kylcarbonyl acyl,

al ky r bon arbonyl am no,

2l kyl 508 ﬁamoa?rﬁeél M%ﬂsﬂﬂawh&lkylammocarbonyl
al kox :@ﬁm

al kylés/]%l i nyl b@ﬂgﬂﬁfloaﬁﬂg}lrfny%o 3& g%@%ﬁ?ﬁpﬁan Y |s

aryl zrylchr@bmtflaqu aﬂwwﬁenyiammgditlk{/lyjnm;rcafb?tﬁglanﬂm%gl

gr oup [ ubst i W one to

7 verabberBouidind alsisfoed Brapshrs bbaniER ne
groupsulﬁ,ﬁ o%talnﬁg;uﬁg ydpggen, halo, alkyl,

polyhaloa hal oal koxy, polyhaloalkoxy,

al k odeanﬂybmy]:he;terahrlyh m;ﬂerelﬂ kddgt awyil pr hatedoadl kitup may optionally be
u)()cl oal k‘%l al kyl
substituted with one to 'five substituents (where possible) selected from the group

consisting of hydrogen, halo, alkyl, polyhaloalkyl, alkoxy, haloalkoxy,
polyhaloalkoxy, alkoxycarbonyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
polycycloalkyl, heteroarylamino, arylamino, cycloheteroalkyl, cycloheteroalkylalkyl,
hydroxy, hydroxyalkyl, nitro, cyano, amino, substituted amino, alkylamino,
dialkylamino, thiol, alkylthio, alkylcarbonyl, acyl, alkoxycarbonyl, aminocarbonyl,
alkynylaminocarbonyl, alkylaminocarbonyl, alkenylaminocarbonyl, alkylcarbonyloxy,
alkylcarbonylamino, arylcarbonylamino, alkylsulfonylamino,
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pol ycycl oal kyl , heteroaryl am no, aryl am no,
cycl ohet eroal kyl, cycl ohet eroal kyl al kyl, hydroxy,

whyasoxpst kyl , nitro, cyano, am no, substit ut eBCHDBI006/018185

al kyl am no, 30 di al kyl am no, thiol, alkylthio,

et Rl e R e
allckienlfinglyisnigeRintian hd sidddn§ly| car bonyl oxy,

al kyl car bonyl am no, aryl carbonyl am no,
al I cyl sul fonyl am no, -4 WD 2006/ 127287

S2006/ 018185 | kyl. am | ami. no, .
(oDt > PR RERARR o Fora Tt el oek P Miaaincewigally acceptable
suldsydterabisbipts, arklbrb@na R Frgmsuh fonyl . [0006] The
definition of fornmula | above includes al

(9987 hac ethei aoatpoyndsodfdpiralh & poSessaictisity s mmmxs%-zt in

d t f f la |. [0007], Th
390 B0 Bl 090 B BB PR an i Bherar spcomaigmpasgular
¢dinplidatien It efes R EH &Y relifog sy, B@tﬁ%%ﬂﬁ?,.tnegﬂm 4D 8Swound
andp I conpl’i cati i

| the micro- and macrovascular ns-’o
lnalipet Syclsdistasessandanaladipntre plsorsemmetinet hyferrteiphis FaRbEYC
nd, healing. Such diseases and nal adi es are

@”d%%og : Se .
als _gﬂ%sf(rrresreferredto as "diabetic 10 _
[OUB) | catticqssent ORI pOEaB 85 ERhdMEBE kAR OV! des
or conpounds of formula I, phar mRceut i cal ’
[dfme@wlbdr@n‘@npih kiops ﬁg%]symlg sacnaipuis I deumst io@ indffRide @ sing
of . usin u conpounds. In particul ar, the present
U450 SRPPgﬁn‘%r 8%??}%'281&1 Sh*ﬁaﬁ’fﬁﬁ@égwpefa?n PIewIde® 3 phargrceutical
L . . . ¢
T an b R bRy o bl A e g vt
Jaalohe ontcennbivatidnywitic e phdratabentivally b@eptabRQ@Qkr Fur t her
ideqd.is a nmethod for treating or delaying the
@p%r es g‘lugtﬁer&rov@ﬁg&a gethgd gck}'éfe@ng es¢adeviag the progyessian or
' in j ] [ di_ahet es .
et PR TReRts, ol Sk Fts of dipbetes
igeludipgdetimpathyheatropathy, asghropahpietiddiyeaaaRad heslheasnd
i psul i.n resistance (inpaired glucose honeostasis), 20
rﬁ{j]‘%(,dr FAEETHuGh 2 ipswin Tesktansrfimpaired elyeasedopleosasit)evel s
AGhAsRnLnalyice A rlipidema
e & SRt pted BIBEE s ARG el o o
abysity, piyplertipaiemiainhindingHypensglscatimiy SShERRR 2 HysBfitdemia,
for iTcreasi hi gh density |ipoprotein | evels,

aflprapinisrosts apbhvpsEERsien pRY fafineasinghighdensity diboprotein levels,
. 1Ni stered,tp.a i an,

PRTERU Mo bol AT Reckivd SmoBV YN Shffifa kP roluRRTEE)

afinEniserpbiondaamalifte eigiemManopatianinliecdSedeahRAe, | N

ﬁﬁﬁ’gl nation with other conpounds of the present
IPRYUnt i ke compeynds sidieriaysnsianwin he used abonenby e@mititvion with

other compounds of the present invention, or in combination with one or more other

agent(s) active in the therapeutic areas described herein.

[0011] In addition, a method is provided for treating diabetes and related diseases
as defined above and hereinafter, wherein a therapeutically effective amount of a
combination of a compound of formula I and at least one other type of therapeutic
agent, such as an antidiabetic agent and/or a hypolipidemic agent, is administered to a

human patient in need of treatment.

-5.



agent (s) active in the therapeutic areas descri bed
herein. [0011] In addition, a nethod is provided for

wo e@ati212g7 di abet es and rel ated di seases as dePCTE82006/018185
above and hereinafter wherein a therapeutically

ef f ect u t of a3 at ound of
[9%2 ST Ot S AONIE AR KT
lthe %ﬁﬁa@%c ABer ok bﬂ!)!elagﬁé tiferaRant a%éh@ (&Hbeﬁ’dmg upon its
ypollpldenlc agent, is adm nistered human
mieuoérmpenanom)ewnmmﬁhet raege fremtabouis0.0ND1 20 awm@@a?preferably
PCT/ US2

frogh AR O} (ot b0 D PR iR 07200 o0s Bl
[?ﬁc]f% g In 3I§ﬁéé1ﬁc @&S&ﬁmﬁﬁts Q)tf Bﬁ:rm{féfﬂf%ntﬁﬁﬁ@@@diﬁpcﬁméﬂ Sﬂ’brmula I

g upon Its of operation) within the
hasingehd storehabout 0. O1: 1 to about 500:1, preferably
from about O. 1:4 to about 100:1, nore preferably from
about 0.2:1 to gbouf 1@:1. 5 [0013] foecpfic
enbodi ments of I'HUent i on iy npounds of
formula | havi NHLt ur e: NR:AN AN NHZ
NHZ OYnYn lalb RA-NFK\ A NNgN NHZ NHZ
YnYn ICIld[001%] Further enbodifents of the
i nvention include ddnpounds of formffa | having the
structure: 0 00 NCH3 NCH3 | NCH3 NH2 H3C NI NH2

Cl N NH2 N_ _R N_ _R
N = N
= A—N
S NH> TN NH>
Y n n
Ic

Y

[0014] Further embodiments of the invention include compounds of formula I

having the structure:
o} o) 0
Ng_-CHs N, CHs N_CHs
Nl H;C N | cl Nl
= NH2 = NHz = NH_
cl ci cl
cl cl cl

o] o
I N\ CH3 q I N\ CHj3 y l N\ CHj
o N
® A _NHy . _NH, N _NH,
ci OMe Ci Cl
cl cl )

Cl

0 o
N_-CHs N\ ~-CHs N -CHs
N || HN Nl
= NH, > NH, _ NH,
cl Ci cl
MeO
cl cl

Cl



a aa Ny v\ 1:0a ad o000 M CH3 NCH3S MO
/I NHN2 2 C O C C \l A\l \I G G A OONGCH3 N

W@y 3 N NH2 HN NH2 N NH2 C C C MO RCE/US2004/018185

C Ca -6 WO 2006/127287 PCT/US2006/018185 0 0 F /\
NI NRAWNCH3 N CH3 NHZNNHZNCNINHZ\CICICI
RNCI—BNCHSNNCH% N NH2 - "

L LeEysty

Cl

cl
cl
o] (o) o
y l N\ CH3 N\ CHj3 . l N\ CHj3
N
Z NH2 | = NH; = NHz
ShMe (od] OMe Cl OMe Cl
Cl C) Cl
N_ _CH
Nl MeO N
N -NH2 N NH; A~ -NHz
o ci o cl o cl
ci Cl Cl
OMe
N -CHs OMe \ OMe
N 5 CHs N_-CHa
N NH; N Nl
4 NH» = NH,
© ci o o
cl cl
cl
cl cl
o]
" N_-CHs T N_-CHz ’N\ CH3
N
A NH, meo—/ A NH; N NH,
° ci 0 cl cl
ci ci cl



NMo NI\ NI NHZ NHZNZ G O0C C O \ 1\ |\
a ad Ove O O NCH3 NCH3 NCH3 N NH2 N/
WORMGNRT8NHZ O C / | Ocl Ocl C C d 0 PCI/CsB06D18185
CH3 NCH3 HN I / NH2Z MMONNH2 Cz NNH2 0 C 0 d dC

5 a d gl WO 2006/ 127287 PCT/ US2006/ 018185 ,0 0 0
J

-7
N N aN g, Me- N | NH2 HZN/ Uh? MeO Cl\NC,C
a VITAY & a d 0 NN e
___NH, A __NH, _A__NH,
MeO ci NC cl cl
cl cl Ci
o) ) o)
Nl s N | " N || s
Meo——\<— AN N2 HO—<— ANy o S ___NH,
o Cl o cl cl
cl cl ‘ cl
N " | b v s
N N
MeO—-\<_ N NH, /_/‘ AN oo/ L NHa
ci cl

Cl
0
N
Me\ N I N\ N I AN
MeO—/_ = NHz MeO—/_ Z NH;
o ci Cl
Ci Cl
CN CN
o) NS N Ny
>\—N I Nl N |
/__0 , > NH, & NH, ~_-NHz
° cl o cl o cl
Cl Cl Ci

MeOOC

N NS Na
D—“ | e NH e NH
AN_NH2  HOOC & 2 Hooc & 2
o al ° cl ° cl
& cl

Cl
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OCl OCl ONO¢crcl '\ HAG G A NNN ON NH
OSNI / NH2Z OHNNH2 NOC OC OC C Ca cd N/-
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[0015] In addition, in accordance with the present invention, novel racemic or

homochiral intermediates are provided having the structures:

o 0
N NS
B N I
HN I > = NHBoc
CO,CH3
Cl Cl
MeO
Cl

Cl

2 >
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N
-

Cl

DETAILED DESCRIPTION OF THE INVENTION
[0016] The compounds of formula (I) of the invention can be prepared as shown
below in the following reaction schemes and description thereof, as well by using as
relevant published literature procedures that may be used by one skilled in the art.
Exemplary reagents and procedures for these reactions appear hereinafter and in the

working Examples.
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ISO0O S, ,p--~-3ONND\ -S\NM NM NH
wo 2006127887 / NH2 NH2 C O/ C 1CCd C O ¢BEIO/Byroesn18185

NON / --\-NI NHN N NH2 CAS-N _NNH2 NHZ/OCI
od oda d dad ad DO%&&E}%&%\ ~Nj-NI
~N~N1 / NH2 O~J / Nfi2 OCI a a d
O HWN NHN N\INNH NH2 enNl
cl 2 cl ] ¢y
N R
o Y—CHO 0 4 ~COOR, | |
—_ —— RO
R0 R10 N COOR,
o]
1 3 5
Cl 7
N R
N R —
Oxidation < A—NHz A—N I A
R0 ZNCOOR, Heat or COOR,
(e} Y Microwave 0 Y
6 8
1. Deprotection l F 1'(S;H3S|OZCI or | "SR
. Dep A—N P OH OCl, . A—N _ NH,
2. Reduction o 2. NH3/MeOH,
gY Heat or Microwave 1Y0

[0017] Scheme 1 provides a general route to prepare aminomethyl
dihydropyrrolo[3,4-b]pyridin-5-ones of formula (10). A chloroketone of formula (1),
5 obtained from commercial hsources, can be reacted with aldehyde (2) to form the
| conjugated ester (3) which after reacting with enamine (4) can yield a dihydropyridine

of formula (5). Enamines of formula (4) can be obtained from commercial sources or
can be prepared by reaction of the corresponding acetoacetate with ammonia.
Oxidation of dihydropyridine (5) to pyridine (6) can be performed with MnO,, HNOs,

10 or other methods known in the art. Reaction of chloromethylpyridine (6) with aniline
or amine A-NH, of the formula (7) (wherein A is as defined with respect to formula I)
under conditions of thermal or microwave heating can afford dihydropyrrolo[3,4-
blpyridin-5-one (8). Transformation of ester (8) to primary alcohol (9) can be
performed using any of the methods known in the art. For example, when R; = Me,

15  the ester (8) can be reduced with a suitable hydride reducing agent such as LiBHj.
When R, = PhCH,, ester (8) can be first hydrogenolyzed to an acid, converted to an
activated ester such as a mixed anhydride and then reduced with a reducing agent such
as NaBHs. The resulting alcohol (9) can then be converted to a chloride or mesylate
using reagents such as CH3SO,Cl or SOCly. The desired primary amines (10) can
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15

\'1 V1 G Cd 5 [00151 In addition, in accordance
wWith the present invention, novel racem c or

whoowoati28al i ntermedi ates are provi ded havi ng PEEUS2006/018185

structures;: ON O Nccc NI / NHBoc HN CO2CH3 C

\ a o .-14 2006/ 127287 PCT/ US2006 1
{5 SO RS DT RO PO0el T eymmessiiia Wi K bROH
ider thefal DEFAbAoRRVDESERRELENOEE THE | NVENTION 5
[ 0016] The conpounds of formula (1) of the invention
WakSlbe Schpoe 2dessibshavute ogirepare dihytepioblofdyibpyridin-7-ones
reacti.o 83chemes and description thereof, as well by
?ﬁ@ﬂﬁ‘ﬂﬁzl rel evant published literature procedures
that may be used by one skilled in the art. Exenplary
reagents and procedures for these reactions appear
hereinafter and in the JWCHEMEBExanples. 10 -15

12
o o
2 o
o o}
EtO OFEt Y—CHO
= CO2R3 A—N A—N
A 7NH;; CO,Rs X
11 13 14 y
HoN R
\[ O y 0
4 N_ R Oxidatl N_ _R
COOR xidation _
2 A—N ||| —_ .~ AN
COOR; = COOR;
Y Y
15 16
Q o
1. CH5S0,C
Reduction N\ R SO%SI 2Cl or N\ R
AN A OH : ~ AN
2. NH3/MeOH, - NH2
Y Heat or Microwave Y
17 18

[0019] An acryloester of formula (11) can be condensed with an amine or aniline
of formula (7) and dialkyloxalate of the type shown in formula (12) to afford
dioxopyrrolidine carboxylate (13). Reacting (13) with aldehyde (2) in the presence of
acid can yield conjugated ketone of formula (14). Dihydropyridine (15) can be
obtained via condensation of (14) with enamine (4). Oxidation of dihydropyridine
(15) to pyridine (16) can be performed with MnO,, HNO3, or other methods known in
the art. Conversion of ester (16) to the primary amine (18) can be accomplished
following the sequence similar to the one described in Scheme 1.

[0020] An alternative method of preparing dihydroﬁyrrolo[?;,4-b]pyridin—7—ones of

formula (18) is described in Scheme 3.
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WD 2006/ 127287 PCT/ US2006/ 018185 SCHEME 1 HZN R C 2
Cl d HOY-CHOO4 COOR2Z NR RIORIO\ R O COOR2

wa@deN2sY 1 35 Cl 7 N\ R Oxidation N R A- NeQI/B82406/018185

RHO/ COOR2 1 COOR2 Heat or OY Mcrowave OY 6 8 N
R 1. CH3SO2CI or N\ R 1. tion ANl / OH SOCl 2
A-N/ NH2 2. Reduction 22 OH, OY Heat or
Mcrowave OY 9210 [0017] Scheme 1 provides a
general route ¢ 0 pepare am nonet hyl

di hydr opyr r ol o[N84- bj pyri d - 5-pnes of formula R10) o A
cmgr oket one f aserul a (1)), obt aiYre@Hd r om
conmeesfizal sourctes, “tanPbeNr eact ed WtThar defyc )
to formthe cghﬂ'@at ed estér (@,Ryhich after reacthng
wi t 1enani ne (4)™can yield #°di hydropyridine of?! v
formula (5). Enam nes of fornmula (4) can be obtained
from,qonyerci al sources or can be prepared by

reactiofy of the corre9Qpondi ng acetoacetate wt

amoai a. [dation of Byri dofgatib®) to pywd R
(6) can bé pérfor nee-Ny t| 02, HNE3,—36~®—¥t halr
nmet hods known in the art. bory of " ~COOR,
chl oronmet hyl pyridine (6) wth aniline or am ne A {{H2
of the formula (7) (whereen Ais as defined withz23
respect to formgla 1) wunder conditions of thegrmal or

R

m erowave heat i C Rford1dgg3cﬁlzdﬂcd)wyrrol o[ 3,
P1_N OH - P1—N

2. NH3/MeOH,
Y Heat or Microwave

o)

(o}
Protecti N R Deprotect P AN
~N eprotec
rotection P1—N n p 1 HeN :
~ / ~
= P2 Pz
Y Y
26 27
o (o}
N_ R
Coupling with N\ R Deprotect P2 X
A—N : A—N NH
A-B(OH), = P, = 2
Y Y
29 18

28

[0021] Primary amine (25) can be prepared from acryloester (11), dialkyloxalate
(12) and amine P;-NH, (19) following a sequence analogous to the one shown in
Scheme 2. P; can be 4-methoxybenzyl, 4-methoxyphenyl, or any suitable protecting
group that can be removed from lactam (26). Primary amine can be protected with a
suitable protecting group (P2) such as fert-butoxycarbonyl to yield differentially
protected amino-lactam (26). Deprotection of P group affords lactam (27). Lactam
(27) can be coupled with boronic acid (28) to give lactam (29), which after
deprotection of the P, group affords primary amine (18). Alternatively, other
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b] pyri di n-5-one (8). Transformation of ester (8) to

primary al cohol (9) can be perforned using any of the
woreiohoziesknown in the art. For exanpl e, when RECEHUM®)6/018185
15 the ester (8) can be reduced with a suitable

hydr.i de reducing agent such as .Li = .
oPtelt Plpdy Kpdn BARC 2 be B b uont WS 570 gbsituted
1a&hsh (2gpnverted to an activated ester such as a m xed
anhydride and then reduced with a reducing agfent such
[@82 2 BHAchathe 4 pecsidesiarguiglte Steairepayyticneef nyFelkp| bé-blpyridines of

onverted 1.0 .a chloride or ate, usi eage

BN LT HS B sreapiied TR G 2aR Ped s eI R e

ry amnes

5 fdyHloFalinel&t B B0 A6/ é{%&%&%f%@[ﬁthﬁ%(}@(ﬁic@%@ﬁt whilghebe

Oobt ai'ned by reaction of the precursor chloride or

PRAL 1. eFuithe roduetioecipyrioheteridineeasten (3O canpBershedsaiol (31)
heati.ng condjti.ons. ,]001 chene 2 describes a route
Vb it Shtbt, F S POt e S Py s Gles of
formula (18). 5 SCHEME 2 12, 0 OEtOCEt OY-CHO O
\CO2R3 A7 NH2 AN A-N - CO2R3 11 13 14y H2ZNRO HO

4 COOR2 AA-NNR Oxidati ofSGHEME4R | | - COOR2 COOR2
Y Y, 15 16 O O Reduction N R 1. CH3SO2ClI or A-N SCCl 2
N\ Selective .
N\ R Reduction S N\ R Reduction
A-N || AN |
= COOR, COOR>
Y
16 30
: N R 1. CH3SOZC| or N R
S X SOCIy = x
A—N > A—N / NH
NN 2. NHy/MeOH, = 2
Y Heat or Microwave Y
10 31 32

[0023] A general synthesis of 6,7-dihydro-5H-pyrrolo[3,4-b]pyridines (34) is

shown in Scheme 5.

SCHEME 5

N R Reduction N R

16 33 .

1. CH3302C| or
SOCl,

2. NH;/MeOH,
Heat or Microwave

15 34
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OH A-N NH2 2. NH3/MeOH, Y Heat or Mcrowave Y 17 18
[0019] An acryloester of fornmula (11) can be condensed
wowaok/1z28anm ne or aniline of formula (7) and PCT/US2006/018185

di al kyl oxal ate of the type shown in fornula (12) to

@%&rd_ tJLI% di o@zé}élgf%ldqeggqq%gébox I at e (1:13,_} Reactl ng
ﬁbﬁ?&n@ RbHARS ﬁﬁta?%cﬁig Jg@ﬁiﬁdkﬁa&( %‘ﬁ{ Further flmctlct)nallzatlon

dropyri di n€ can talined via condens
@mdemmladnduhaedannb@ilé@re tQyielthpiimaryamide (34)r opyr i di ne
m@ rldlne( 6) can be erformsd w th M02

Sehimef 818 T -5 PREFRPYERoloL3 AobipAdingiones of

@}Ingﬁt(gg) (16) to the primary am ne (18) can be
acconpli'shed 15 followi ng the sequence sinilar to the
one described in Schene 1. [0020] An alternative
nmet hod of preparing
di hydropyrrol of 3, 4- b] pyr ifFHEMBAes of fornula (18)
Is desayibed in Schenme 3. -17 WO 2006/ 127387
PCT/ US20106/. 818185 SCHEME 3 12 0 O Y4 O \&t O @kt RO

Y- CHp- P N PI - NPoPRIRbR2 19 CO3R3¢1IT20°P1 Y
H2N R 1 pI-=NN"I R Okidatio RH,
1 COOR2
Y Y
27 35

[0026] Deprotection of the P; group in lactam (27) can afford lactam-amine (35).
When P; = 4-methoxyphenyl or 4-methoxybenzyl, the deprotection can be carried out

in the presence of ceric ammonium nitrate.

SCHEME 7
o] o]
N
] R Base; A-X or N\ R
H—N H A—N H
A N-p,  A'SO,ClorARNCO NN
or R'OOCCH,X 2
Y Y
27 29
o
Deprotect P, NoR
. = NH2
Y
18

[0027] Deprotonation of lactam (27) with a base such as NaH followed by
treatment with suitable electrophiles such as alkyl halides, aryl and alkyl sulfonyl
chlorides, aryl and alkyl isocyanates and alkoxycarbonylmethyl halides can afford
substituted lactams (29) which after deprotection can yield the corresponding primary
amines (18). Alternatively, such a base-mediated functionalization can be done on
ester (23) which can then be transformed into corresponding primary amines using a

sequence analogous to the one shown in Scheme 3.
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22 23 0 0 Reduction N\ R 1. CH3SO2Cl or NR P1-N
SOCl2\ 1/ OHPI1I-N 2. NH31IMeCOH, NH2 Y Heat or

worL@soemse Y 24 25 O 0 Protection R Deprot eceCRUSN06/R8185

PI-Nb~NHHN1H , P2 NP2 Y Y 26 27 OO0 Coupling
with R Deprotect P2 R N %{% ~N NH2 A-B(OH) 2 A-N
b~N 28 Y Y 29 18 [0021]S ry amne (25) can be
pregared fromacryl oewter (11), dialkyl oxal at e 12)

e P1- ‘l{\lggc(_J( q); SMA'QU\Q %"%Olasls% uenc ous

- y yl , 4-nmtdioxyphenyl, or any it bI §OOR2
protect¥ ng group Mis®Fa€an be renoved from | adtam
(26). PEimary am ne can be protected with a "suitable

protecting group (P2) sug Rer t - bugsyeadbonyl to
d gm nosdicaact am (26).

ot ecrron of P1 gr oupjaftford Iac Lact am
( RedtdR" pe coupl ed wi t I boroni ¢ aci d ,ctoq,a‘gl ve

l actam (29), which after 18 deprot ectl on of the P2
group afford NgeRy amine (18). Alternativel y~otgeR
R{DYCWWIRIRGDGNL 2 I28 P(;;[{ USBOB@Ptectign §190C—(ReReChn—N_ || A _NHRs

0 Y 2. N-protection (o] Y
33 34
’ N\ R
1. RgRyNH, coupling reagent R7RgNOC——(RgRgC)—N |
P NHR5
2. R deprotection
o v

35
[0028] Scheme 8 provides a general route to prepare aminomethyl
dihydropyrrolo[3,4-b]pyridin-5-ones of formula (35). Reaction of
chloromethylpyridine (6) with a suitably protected aminoacid ester of the formula
(30), where Rg and Ry can be C1-C6 alkyl, arylalkyl, heteroarylalkyl, cycloalkyl (3-6
membered), or F groups, under conditions of thermal or microwave heating can afford
dihydropyrrolo[3,4-b]pyridin-5-one (31) and can further be processed as in Scheme 1
to obtain compound (33). Routine protection-deprotection methods can be employed
to obtain N-protected acid (34) which can be coupled with primary or secondary
amines in the presence of a suitable coupling reagent and then can N-deprotected to
afford anﬁde-amines (35). These amide-amines (35) can be obtained in pure
enantiomeric form by separation of the final products (35) or any of the intermediates

such as (6) or alcohol (32). .
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coupling nmethods known in the art can be used to
convert lactam (27) to substituted [|actam (29).

w( 2®822728chene 4 provides a route to the prepar@r/Usv0eh18185

pyrrol o[ 3, 4-b] pyridines of formula (32). The |actam
carbonyl on ester (16) can el ectively reduced to
the 5 pyrrol opyridine esP 7 An exanple of a
sui ¢iabl e reduci ng agengg woul d be DI BAL-H. Furt her

redyct ipon Rf rrol opyri dine ester (30) can aftQr R
al cohpl Y31) RB%ﬂﬁ'PEW(ﬁ?FSPhFNHean Rblﬁ;Nbuﬁqthgw,l—i-h}:ed[ag
NRy

e L Ty anj.n - SCHEME 4 O NR COOR
ctilve gédgﬁrf?ti on:!1 {;egti on A-N A-N COOR20q ?
YVY 16 30 N R 1. cH3sC or NR A-N S@ggl2 A-N
X OH 2.5 NH3/ MeOH, NH2 Y Heat or Mcrowave Y 10 31 32
[0023] A general synthesis 1, CH3S0,Cl or
61. Degitblaptin0- BiRsRYC+ELRYCH N b] pyr i di nes (§é§nz| s shown
i mSctreme™5. SCHEME 5 0 N ( NR ANT AN
CHRectiy® v ¥ 16 33 1. or N RNEAMHON, A. N \

Heat or Microwave

38
N\ R
R7RgNOC '—(RQRBC)n—NM NH;
o Y
35

[0029] As shown in Scheme 9, amide-amines (35) can alternatively be made from
amide-substituted alkylamines (36) following a sequence analogous to one shown in
Scheme 8. These amide-amines (35) can be obtained in pure enantiomeric form by
separation of the final products (35) or any of the intermediates such as (6) or alcohol
(38).

[0030] The corresponding aminomethyl dihydropyrrolo[3,4-b]pyridin-7-ones (36)

o)
N_ R
N
R7RgNOC—(RgRgC),—N ||
NH,

Y
36

can be obtained by methods analogous to those described for aminomethyl
dihydropyrrolo[3,4-b]pyridin-5-ones (35) in Schemes 8 and 9 starting for diester (37)

or amide-ester (38).

o) o
N_ R N. _R
N ~
R4O0C—(RgRgC)i—N || R7RgNOC—(RgR5C)—N P
COOR, COOR,
Y Y
37 38

[0031] Diester (37) can be obtained using Scheme 7.starting from a suitably

protected aminoacid ester.
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I / NH2 2. NH31MeOH, Heat or Mcrowave Y 15 34 -19
WO 2006/ 127287 PCT/ US2006/ 018185 [0024] Lactam ester

w@ 2@p/12887 be reduced to 6, 7-di hydro- 5H pyrr ol oPGI/482006/018185

b] pyri di ne al cohol (33) with a reducing agent such as
LAH. Further functionalization can be carried out as
descri bed before to yield primary am ne (34). [0025]
Schene 6 describes a rog 10

5, 6-di hydropyrrol o[ 3, 4-b] pyridin-7-ones of 5 fornula
(35). SCHEME 6 0 0 M R Deprdi¥st-®2 bl N\ R, H N |
N, HM P2 / NHB Y Y 2@ 35 [002@] Deprotect fon tbf

t he poup_in lactam 0 cangaf TeM d | act am R
(35). Wieh P1°= 4-neth xyphenyl or 4; met hoxyBenayl ,

t lReOdepr ot ecti on canRiB ried out in the presencecN
of cefic ammniumnitrage. SCHEME 7 0 0 H N OXN-R
Base; " A-X or NR HANH 5N, P2 ASQ2C or A RNCO4l, P2
Y or ROOCCH2X Y 2 27 29 0 Deprotect P2 NR AN |

Ci 7

N
N.__R —
Oxidation ‘ = A—NH2 D
— R0 _ —_— ==
1 CN Heat or
o Y Microwave

41

Reduction I ~

10 or 35
[0032] Amines such as (10) or (35) can alternatively be prepared using a sequence
shown in Scheme 10. Intermediate (42) can be prepared in a manner similar to the
one shown in Scheme 1 and then reduced to afford primary amines (10) or (35).
[0033] Additionally, compounds I with n =2 can be prepared via homologation of
the corresponding carboxylic acids (for example 8 or 16 where R, = H) using methods
known in the art. Furthermore, the corresponding thiocarbonyl analogs (Compound I,
X or Z is C=S) can be prepared from a suitable lactam intermediate (for example, 8 or
16 where R, = alkyl, benzyl, or a suitable protecting group) using Lawesson’s reagent
(see for example, J. Org. Chem. 1992, 57(14), 4000-4005; J. Org. Chem. 1990, 55 ©),
2694-2702). 5- or 7-Alkyl or arylmino-6,7-dihydro-5H-pyrrolo[3,4-b]pyridin-3-
yDmethanamines (Compound I, X or Z is C=NR3) can be prepared by condensation of
the corresponding lactams (where X or Z is C=0) with alkyl or arylamines in the
presence of POC; (see for example, Ukrainskii Khimicheskii Zhurnal 1984, 50(11),
1198-1203).
[0034] All product amines that exist as atropisomers can be separated into

individual enantiomers using methods known in the art. For example, resolution by
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NH2 Y 18 15 [0027] Deprotonation of [actam (27) with
a base such as NaH followed by treatnent with

W@ iobai2e7 el ect rophi |l es such as al kyl hal i des, PEr/yb20a61018185

al kyl sulfonyl <chlorides, aryl and al kyl isocyanates

. d ff ) )
S LGP AP BB DSBS ot o
ykahle Bkl Gahes ipONﬁbﬂ gSa@dde[‘H’ Doyl INMRRadl $8)Basic Organic
Al ternati veI‘X(, such a base-nedi ated functional | zatl on
e

Skereasberdishie, 2,3008), chirglagspamtiveHRIAR, dhivehsupercritical fluid
corres am nes. us

e e T

2
Wgé@ﬁ@o : gg;%z %&BC} nﬁﬁé@gﬁ oogk?%g RBO) n- N 1 RI %’(%?%pamon
pédiestereomexiRderiGitiveM Altemeatively) ke nethodRcin bEMISEAE any of

2.
Bl iR Y15 SR oSO s cuave. 32 N R

N R R4000- (R9RBC) n- NI NH2 R4 deprotection
HOOC- (RORBC)~ NI / NHR5 5 2. N protection 0 Y OY
33 34 R DEFINITIONS

[0035] The following definitions apply to the terms as used throughout
thisspecification, unless otherwise limited in specific instances.
[0036] Unless otherwise indicated, the term “alkyl” or “alk” as used herein alone
or as part of another group includes both branched and straight-chain saturated
aliphatic hydrocarbon radicals/groups having the specified number of carbon atoms.
In particular, “Alkyl” refers to a monoradical branched or unbranched saturated
hydrocarbon chain, preferably having from 1 fo 40 carbon atoms, more preferably 1 to
10 carbon atoms, even more preferably 1 to 6 carbon atoms, such as methyl, ethyl, n-
propyl, isopropyl, n-butyl, secondary butyl, terz-butyl, n-hexyl, n-octyl, n-decyl, n-
dodecyl, 2-ethyldodecyl, tetradecyl, and the like, unless otherwise indicated. Unless
otherwise constrained by the definition for the alkyl substituent, such alkyl groups can
optionally be substituted with one or more substituents selected from a member of the
group consisting of such as halo, alkyl, alkoxy, aryl, aryloxy, aryl(aryl) or diaryl,
arylalkyl, arylalkyloxy, alkenyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkyloxy,
amino, hydroxy, hydroxyalkyl, acyl, heteroaryl, heteroaryloxy, heteroarylalkyl,
heteroarylalkoxy, aryloxyalkyl, alkylthio, arylalkylthio, aryloxyaryl, alkylamido,
alkanoylamino, arylcarbonylamino, arylsulfonyl, alkylsulfonyl, cycloalkylsulfonyl,
nitro, cyano, thiol, haloalkyl, trihaloalkyl and/or alkylthio.
[0037] Unless otherwise indicated, the term “cycloalkyl”, “carbocycle” or
“carbocyclic” as employed herein alone or as part of another group includes saturated
or partially unsaturated (containing 1 or 2 double bonds) cyclic hydrocarbon groups
containing 1 to 3 rings, including monocyclic alkyl, bicyclic alkyl (or bicycloalkyl)
and tricyclic alkyl, containing a total of 3 to 20 carbons forming the ring, preferably 3
-24-
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1. R6R7NH, coupling reagent R7TR6NOC- (RORBC)f N I \
NHRS 2. R5 deprotection O 35 [0028] Schene 8 provides

w@2@enegn8l route to prepare am nonet hyl PCT/US2006/018185

gihydropyrrolo[B 4-Db] pyri di n-5-ones of fornmula (35).

e ction 5. ch] or.onet ridi.ne ith a sui.ta
et iy HREE LB Atk oriaBy BAG BRes

brudbs,

Eé{;iél’r@%ha@?m?k@vylﬁ;&l %yc Oa@blgéédam:?% N}}cﬁip‘fdﬁyl cys:lobutyl cyclopentyl,

gybelpsyl, uyvieheptybregtiopdnl cpéloddest vl cyg}odmiwb \ﬁmlehexenyl

heatlng can afford di hydropyrrol o[ 3, 4-b] pyri di n-5-0one

and can fu ther be processed as in Schene 1 to

conpo (33). ti ne protection-deprotection

S ca npl o to off .' protected acid

i ch cqQu ith {Q or ondary

amnes in the presence of a SU|tabIe coupllng reagent

and then can N-deprotected to afford am de-am nes

The &-'de- es (35) can be obtained in pure

‘iiorn1 \.paratlon of the final products

a 9 ermedi ates such as (6) or

alcohol’(32 . 15 -21"WD 2006/ 127287 PCT/ US2006/ 018185

SCHEME 9 C 36 N\ R N R R7R6NOC- (ROR8C) " - NH2

RﬂRﬁf\l@ﬁch RyRBCmay e Ryt omdisrrbstiuted grithdomRRoregubsbityents such as

M Y, 6. 37 Cl 1. Deprotection
&5 esnepst frocbbe S o i attion o v b,
Wse Orrndteah «RkyIMoe * R1es&iseBRerein alone or as part of another group

refers to an unsaturated aromatic carbocyclic group of from 5 to 20 carbon atoms

having a single ring (e.g., phenyl) or multiple condensed (fused) rings (e.g., naphthyl
or anthryl). Representative examples include, but are not limited to, aromatic radicals
such as phenyl, naphthyl, tetrahydronaphthyl, indane and biphenyl. Unless otherwise
constrained by the definition for the aryl substituent, such aryl groups can optionally
be substituted with one or more substituents selected from a member of the group
consisting of hydrogen, halo, haloalkyl, alkyl, haloalkyl, alkoxy, haloalkoxy, alkenyl,
trifluoromethyl, trifluoromethoxy, alkynyl, cycloalkyl-alkyl, cycloheteroalkyl,
cycloheteroalkylalkyl, aryl, heteroaryl, arylalkyl, aryloxy, aryloxyalkyl, arylalkoxy,
arylthio, arylazo, heteroarylalkyl, heteroarylalkenyl, heteroarylheteroaryl,
heteroaryloxy, hydroxy, nitro, cyano, amino, any of the alkyl substituents described
herein, or substituted amino wherein the amino includes 1 or 2 substituents (which are
alkyl, aryl or any of the other aryl compounds mentioned in the definitions), thiol,
alkylthio, arylthio, heteroarylthio, arylthioalkyl, alkoxyarylthio, alkylcarbonyl,
arylcarbonyl, alkyl-aminocarbonyl, arylaminocarbonyl, alkoxycarbonyl,
aminocarbonyl, alkylcarbonyloxy, arylcarbonyloxy, alkylcarbonylamino,
arylcarbonylamino, alkylsulfonyl, cycloalkylsulfonyl, arylsulfinyl, arylsulfinylalkyl,
arylsulfonylamino or arylsulfon-aminocarbonyl and/or any of the alkyl substituents set

out herein.
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N R R7R6NOC- (RORBC)nN NH2 O Y 35 [0029] As shown in
Scheme 9, am de-am nes (35) can alternatively be made

wo e@ai12281 de- substi tuted al kyl ami nes (36) fol | P@U/N§2086/018185
sequence anal ogous to one shown in 5 Schene S. These

[E30h by DniGspiberm s ingiea Ereor i cyr OaiEp e S0l
“F%B,?g?cﬂf%&iﬁ LRLERCSUGT a@%sécﬁier&h aﬁ]n%%? 4 part 3§Qnother group

respondi ng am nonet h

réfetiytd aepyiratal m{tﬁl,séltuta]tq‘zi/gnodp havinga emgtea’ﬁ)g, n@ltipde Rpndepsed
R7R6NOC- ( RORBC) nN NH2 obt ai ned

TgE ﬁb@éﬂ%‘f‘aPQY@ Y iomedess fedtl Rl %ﬂ‘i"ﬁ%?‘ﬁ% 1010
h%{e@é/ gﬁg BEhis {afelveg gk@nrﬁe@r@nﬁ% RES, {BDhed MorSGRESRS, Silfur,

i ester or am de-ester (38}
;&oébhoNxs Ruﬂbﬁ)xygrﬂ PoefefRORS CHattrdRyEleNAC- HdgRBR)lic-grpnp” means

Al 5.0 TGO PG EIHE oF £ S & Memes s
BRI EEGEHn? T RRSE sfRfted. partany ehibicd i aimatic, and that

comprises carbon atoms and from 1 to 4 heteroatoms independently selected froma

member of the group consisting of nitrogen, oxygen and sulfur and wherein the
nitrogen and sulfur heteroatoms are optionally be oxidized and the nitrogen
heteroatom may optionally be quaternized, and including any bicyclic group in which
any of the above-defined heterocyclic rings is fused to a benzene ring. The
heterocyclic groups may be substituted on carbon or on a nitrogen, sulfur, phosphorus,
and/or oxygen heteroatom, such as, but not limited to, the substituents described for

alkyl or aryl herein, so long as the resulting compound is stable. For example:
N

CHNCHIE)
SUNeCHECHE?
Vo o
> < Or

o N\
A k> (5

-26 -



10

15

20

25

NR Y-CHOO39 CNI | RORO\ ROCN OOYOY3
40 G 7 NR Oxidation N\ R A-NH2 A-N RO CN Heat or

wa@kosikzsowave OY O Y 41 42 N R Reducti on A-RPCTNBER200€018185

Y 10 or 35 [0032] Am nes such as (10) or (35) can

al ternativel y\pe prepareg using a seqguence shovvn in
Schene 10. t&vedl at (4‘2i/can 6epar ed\/

manner sinifar T the [one 4hown §n 1 apd then

reduced to a{foyd pri i nes k\L)jor,( 5) ~ [ 0033]

Addi tionally, conmpounds I with n 2 can be prepared
Vi a horml ogation of the correspondl ng carboxylic
and the 1 Por exanple 8 or 16 V\/nere R2 = H) using methods

‘ﬁﬁ @g ar b f Ei%o%%lt, a(s.') Sgedtl%o npou n 0% QseR%ng agl%ﬁ?n grou eg)braces

GaanRged h@t@@&ﬁﬂlcfrﬁdwalél Extainipddd oF Hett@dayD rhdit A5 {ﬁ%lilicﬁtlmsaturated
for exanple, 8 or 16 where R2 = al kyl, benzyl, or

3t 6 atsnebepnddietarernarpayelitgoun §pnigmm\)e§)s4)mr9g@b§g@ﬁx for

558153um517. Bebyost Rl dYoBiradiopridh giinigg pregion

d7az )thaéb!yl (e.g., 4H-1,2 4-triazolyl, 1H-1,2 3-tnazolyl 2H-1,2,3-triazolyl,
ar§lmno 7-di hydr o- SH pyrro o[34 b] pyridin-3

m@tazalyhfn fddl- f(e@@zqiﬂua -tptrazelyy etg.),iec. @ﬂmat@hwrﬁensed

RERELSE i SAR58S 93 BhogehE AR i,

hfélohﬁﬁzl BéSEaME0I  ibSRendIAl indxAm| @enzbﬂffaa&gpkl I
Khi ni chesKki i Zhurnal 1984, 50( 11 11982 1203) 034]

Nmachippmdazmahﬁer&stewmto[éﬁr@pmzmﬂ oti-s oive mgsafanatddeS to 6-

%re?etdeheteromgnocychc group containing an oxygen atom, for example, pyranyl,
furyl, etc.; unsaturated 3 to 6-membered heteromonocyclic group containing a sulfur
atom, for example, thienyl, etc.; unsaturated 3- to 6-membered heteromonocyclic
group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms, for example,
oxazolyl, isoxazolyl, oxadiazolyl (e.g., 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-
oxadiazolyl, etc.) etc.; unsaturated condensed heterocyclyl group containing 1 to 2
oxygen atoms and 1 to 3 nitrogen atoms (e.g. benzoxazolyl, benzoxadiazolyl, etc.);
unsaturated 3 to 6-membered heteromonocyclic group containing 1 to 2 sulfur atoms
and 1 to 3 nitrogen atoms, for example, thiazolyl, thiadiazolyl (e.g., 1,2,4-thiadiazolyl,
1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl, etc.) etc.; unsaturated condensed heterocyclyl
group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms (e.g., benzothiazolyl,
benzothiadiazolyl, etc.) and the like. Further, examples of heteroaryl groups include
the following:

O (O (O OG-
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salts (tartaric acid or N-protected aninoacids see
Gliel, Ernest L ; Wlen ;
Ba Za[I t | y
ch1—ral pr ]f) crg/\)
: |d A ‘ ehzy
use of chiral derlvat|2|ng agents (see for exanpl e,
5 Og. Chem 1983, 48( 15) 2520- 2527), or pyeparati on
and cNhP rrat ogr ' Btjon of i ast e mer i \/
deriwati ter atlv Iy ]the 4 hoﬂéh;fn e 3
appl [ an of/ut he di i*n 3yn ' )
of thesﬁ Bt oduct™4ani nes. FI NI TIONS 10 [00351 The
foll owi ng defi n|t| ons apply to the terns as used
thro TTO' thl i fi catN‘m‘Q unl esls her wikggN=N
i m spe fIC |nst e;>[003 ess ervvl e
i ndi the "al’ky al k s,b'sed h r}/ ,
al on %r as p t of anot P' group | @ udes both
branched and strai ght-chain Isat ur at ed al i phatic
hydr ocar bon radi cal s/ groups having the specified
REABRNIKR HAEd harivideBonstiained byalid defitlition fot Aekheteroaryl
refers to a nonoradical branched or unbr.anc
sdt%&ﬂméducm?@@@éﬁfﬁ BEWPE QPUOB? RS b t“FFé‘\W‘%@OIPer Frirgre
r 10 carbon
5%?8‘,’61%’/ r osﬁrdg er a%%reai‘g{l é&}:gerr%%n atoms, such
At hyUnle8) Bfhbrwibe ingicaRy| the it&ﬁmamwyl” a1 ulset Irein alone or as
secondary butyl, tert-butyl, hex l,
wadefphother graopl ﬁyﬂs 10 Strasgliypr Bﬁ@é’é";ﬂy ch at@@ﬁl&a’éﬁ P to 2 garbons,
h .
SFHEPRCL <L G Pt By R R 0% By 8 fichommgl ghain
sihett {dchRiBlone $o/6iR dalike |boﬁ<ﬂsDMﬂ§e B&al oiptin,Goeh hywhﬂ 2-propenyl
substituted with one or nore substituents selec§
3 mm@hbenyloﬂ—neh@nylgamptemdn%-b@sqnab 3orexgmdnl-heptenyl, 3-
0X y
deafRpr +Hepyrfh E5ttensf e Bk SetmyRapBtati e Qhopecpyt
W@h@-@étl‘a)db@dﬂié&{yl ANchOrkk YOt dadlioxerid allketiyh g;oupmhymey,
ydr oxyal kyl , acyI het eroaryl, heteroaryl ox
mbum@dwlm ¢ayel or spbstifeands; éwséh%@ﬁybﬁﬁ%‘%%ﬁéﬁw@lfm alkyl.
aﬂo& LS: aryl aI k{%%}d&%ﬁgﬂtgﬁarﬂm 1’3%1 F{Ergﬂ'f alone or as
a¢1 +fsiﬂbfh%f‘ youp G¥fetsad |sﬁéﬁ§§wrft@iﬁéhed clhidiit fe@hcatsytﬁ‘lmo 20 carbons,
hal oal kyl, tri hal oal kfy and/ or al kyl t hi o.
[ freRTbliR Itce 83 carbhus audgeoterpuk iemblyd torthearbansiip the normal chain,
"cyc] oal kyl r.bogyc car boey
eW%‘I iﬂﬂ/‘écﬂiu Quigi tﬁp% b&ﬁé)ﬁbhieé’gn}}%lrclha%’f S‘}fﬁloat% I% ro%’%’ 3-butynyl, 2
Sl RheBaKL, Baldxyny NSRRI e3ihe 1, 4-
(co talnPng 110%%%mg%ﬁ bl e ﬁ%ﬁds) c¥%$|c hydrocarb%cignly
ghaptysyl, 3-octynyl, 3-nonynyl, 4-decynyl,3-undecynyl, 4-dodecynyl and the like.

Optionally, said alkynyl group may be substituted with one or substituents, such as

those substituents disclosed for alkyl.

[0043] The term “cycloalkenyl” as employed herein alone or as part of another
group refers to partially unsaturated cyclic hydrocarbons containing 3 to 12 carbons,
preferably 5 to 10 carbons and 1 or 2 double bonds. Exemplary cycloalkenyl groups
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containing 1 to 3 rings, including nonocyclic alkyl,
bi cyclic al kyl (or bicycloalkyl) and tricyclic alkyl,

w@oewbarTBng a total of 3 to 20 carbons form ngPCHES2006/018185

ring, preferably 3 -24 WO 2006/127287

SRR o e R 0
@@B:ﬁhékaﬁﬁéhyﬁ @lhd @5dbhepthticdil] g?h SiEHS, sali @by @oaditdyEgroup may be

cl opropyl, cyclobutyl, entyl cyclohexyl,
éﬂl‘ﬁﬁﬁé prith oneccgr@mbﬁﬁugnts S@gltawgwubﬁﬁdemydﬂsclqmﬂéowucyl

(N Enartey Vet By Prelnat S srlof e <R Y g pemother

guﬁ@u@mdeygatﬁla&d% lbtrmgrgk&lpfs @ﬁcmﬁsevﬁmsﬁqlrﬂﬁétﬁnn for
alkéb or aryl. gégﬂ 1 Thé term "Aryl" or "Ar" as used
|

wyallogﬁen@;r[ bigy¢loninane ¢ Hébigydogecanefdecaind,o an

ar o arbocyclic group of from5 to 20

@?@%WY%S%@“?E ?‘Hﬁha single ring (e.g., phenyl) or
feus pl ane @é’iﬁ?“‘iﬁﬁ%yﬁoﬁﬁ&ﬂ)as ek piSyell ﬁeﬂsm 2]BAPBE dWlart Fanother

anthryl) Representativé exanpl €és include, but "are not
gronp insthdentwapomats eyctaatiyt dhg syssamed; asaée:[irlreddyeh:ln wherein at
i ndane a

R B b i etk Lottty dae DI A ptems. The
pfeBoulicyP o irkd{ibintai S HEiAE WEmEEPHRSCABoh ABHIsORRbkfnpte,

e substituted w'th one or_ nbre substituents selecte

bicynto[d. Ifdhbiat, bmfycidﬁé 2dijoary, hisydo?sd.8Inony, tricybly2i2 ddesup.1

R pPbonRiL N BisPar Ty POYEYA A ob SO g Ry Taore
f¥&d QR ¥terdd Hlexaﬁlﬁfel H&%ﬁlﬁﬂ Al from c}ecalml)yaflal !

cycl ohet’er oafl kyl a heteroar

pﬁrbd'@amthraca}iyb ﬁﬁﬁlﬂoﬂcyclaa&y]@rbnp(wy cantyintahdpio i, ﬁzwhlch a
heteroar het er oaryl al keny|

| kyl ,
AEERBR ftfes ef&amon SR iR Hogy forgurmly spisplBrAlooty
%ﬂ@ﬁ?3ﬂﬁﬁ%mﬁxiiﬂ%) (kgﬁ al kyl substituents described
e

rein uted am no wherein the am no
j08d6lude Ihe tam ﬂlamga:st’ ot ey ’Sas(usbrl hdreiaraboneadriay Ipart ®f yrhother
or any. of the .ot er ary h conpo ds menti oned in the

GOFP Fife & on{n?“ HPIINCA HRSITRER dingjag pied as CFs.
foplsr oarpgk trt]é}rrp"‘all% T "‘%ﬁ#l%?df J asq.L lé? KU RIYdb4H %oaﬁ >Prart of another

al kyl car bo | car am nocar
groyp, aermioankmdi{W lgrouml, lae)dyﬁmdbﬁm(h,, appeidedaé aphaesny molecular

al k yl aryl car ponyl oxy, al kyl carbonyl am no,
ﬁf@lﬂ?&ﬁ ﬁﬁﬂiﬁ% agyd éﬁpqeéhw
al Q & fl.ny
ABHE3) st Oy Bkt AL STV o
mﬁys of alkdrey raliicyls, ssudedined Ha@ving fistier s@kjﬁtuhﬂ\eithl one @bmore halo
atoms, such as fluoro, chloro or bromo, to provide haloalkoxy radicals. Examples
include, without limitation, fluoromethoxy, chloromethoxy, trifluoromethoxy,

trifluvoromethoxy, fluoroethoxy and fluoropropoxy.

[0049] The term “acyl” as employed herein by itself or part of another group, as

]
defined herein, refers to an organic radical linked to a carbonyl ( c ) group;

examples of acyl groups include a substituent group attached to a carbonyl, such as
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WO 2006/ 127287 PCT/ US2006/ 018185 [0039] Unl ess
ot herwi se indicated, the term "cycl oheteroal kyl ",

w0 b@bae8ycl 0", "heterocyclic group” or "hetePOrYL10p6/018185
as used herein alone or as part of another group

aﬂcﬁﬂ 1S4 1&81081 %ﬁoma?%%%mgf HfoaL 1acf>EPoaﬁJa§¢'ﬁh§}f3}’éh%%r@au<anoyl

ense
ambﬂaﬂﬁntly Joined rings, fromlto 40 car bon atons and
froml to 5 hetero ring atonms, preferably 1 to 4

(450 o T]?eﬁﬁm& ‘Sirkoallslledly e prylally niayplegesroatioit ur
“ﬁ@?ﬁﬁé{%@ 1” dﬁ&ér gﬁXﬁ ” ag ﬁgedq{e?ﬁqﬁ% one EIF %s(e)rr:a.}'{: gfc other

I cC gr ans

grRipbRfad to® E\;Mc)é@]&yl CanQirylb b anbhéier@ [a Blcg odlRylie MRk &flyl group,
e

bi cycl.ic heterocgcllc ring that ma sat ur at ed,
apdefinedherein appanded fe paisat mplsavlas @me’asn@rqqgatan alkyl group, as

SRR A AR P L AR P o

bemlzsphdﬁgleﬂfyl m-pﬁaﬁgmpﬂ,w&ne mied sul fur and wherein
the nitrogen and sulfur heteroatons are optionally be

(08141 z cbheataum {* ﬁ@lqhetqr@@bﬂzlmbtaém@%d l@ﬁwml@;omm eepat pfanother
o) S BB B S BB A B om o

hétesRtbrh @ Q((L‘Hﬂlz&ﬁﬁl WHagh “rTlign boIeteI@Cycl i ¢ groups may
be substituted on carbon or on a nitrogen, sulfur,

[§$34 ph o Fluestern Epelsirlonlkyl pg sederan sleno nt asparhofanothsngroup
t . limted,to ubst.i tuent s cib r. alkyl
s g HER ety Te BT o P PresE N meToah gt 2 5 halo
ao ON\ 9SNN\~~/ 0
sﬁﬁsﬁlﬂleﬁgs ﬁ@ha@’@‘g@tﬁ CIN‘or@I-’%sz@zé D 2006/ Tov287

[¢a58] uszﬁlmast;eon Smshalo,alkmo a&@lsech]nﬁjemhefetﬂ th@n “hikoAY] or

“hSlone Sob an IR APt PIAGaE ) SO HEDEROR AP halo

sﬁ&@lmfeatsssuc@a@mmeﬁzof drbeparytriadoal s include

unsat ur at ed
[0054] The term “thiol” or “thio” as used herein alone or as part of another group,

refers to (-S) or (-S-).
[0055] The term “alkylthio” or “arylalkylthio” refers to an alkyl group or and
arylalkyl group, as defined herein, linked to a parent molecular moiety through a thiol
group.
[0056] The term “alkylthioalkyl” or “arylalkylthioalkyl” refers to an alkylthio
group or and arylalkylthio group, as defined herein, linked to a parent molecular
moiety through an alkyl group.
[0057] The term “hydroxy” as used herein alone or as part of another group, refers
to a --OH group.
[0058] The term “hydroxyalkyl” as used herein alone or as part of another group,
refers to a hydroxyl group, as defined herein, appended to a parent molecular moiety
through a alkyl group, as defined herein.
[0059] The term “cyano” as used herein alone or as part of another group, refers to
a --CN group.

-30-



10

15

20

25

30

5 3 to 6 nenbered heterononocyclic group containing 1
to 4 nitrogen atons, for exanple, pyrrolyl,

w@osari2eyl , i m dazolyl, pyrazolyl, pyridyl, pReT/obzgé/018185

pyrazinyl, pyridazinyl, triazolyl (e.g.,
[0a60] 2, Afhchtamol‘yitrp” dd-bskdheBin hafecd ty)la, --NO; group.
etc tet

mﬁibtz ‘ 2‘%15;@%3 l %allﬁ%t,r“é}%hle; |usé£§ glllf) or I@tk@g 1o oheniernafusd as
Qﬂ?ﬂﬁfﬁﬁfi deH@tEselreglge)éﬁ{/éi dWafélﬁP Iréri]%&\? dd'}g- 1to 5 10

rogen "at ons 1”’soi ndol yl ,
[(ma] i Zi "n;d termh & Iadelmﬁ'ﬁMJf‘ ﬁh ussdl&iereih )ﬂone o agparnef zmbther group,

d Iy b triazolyl, tetrazol opyridazi nyl
teders fo o it elikw FovD (2t dSSadRervincarPAYded tedajent molgeular moiety

5@%1 %&Q) 8 d @H%&% het er omonocycl i ¢ group
nt |n|ng a y

gen atom T0r exanple, pyranyl,

[0063] €TIe terml Fisidfor it tag dsedl Ke@eifialtaiRlR ke Part of another group, refers
heteronDnocycI iC group containing a sulfur atom for
2&OURi enyl, etc.; unsaturated 3- to 6 menber ed

ke [ cQnt. ai i 1l 1to
Etﬁtgg‘{s 0 an eit%xfhlé %k%l?\flﬂ) grgﬂora osu# ggyl ey r]ﬁs)?d l(l)ergl.% refer to an
gikglzer athino igsipaddafined BeRih, a dﬁénﬂlsd fka ﬁarent molecular moiety
1 2, 4- oxadlazolyl, 1, 3, 4- oxadi azol yl , 2, 5-

e %ﬂ@mylgpep)asei@’énedhm@at ur at ed condensed

IS8T 2l Boc LB Bt AP L 2
&ﬁﬁﬁqmlg@ ZNtRxJ whetetn Ra maybeads Wesided Belot 18 -tHEIIBASSh for

heterormnocycl ic group containing 1 to 2 sulfur atons
qybafifyted awing”.ni t r ogen atorrs for exanple, thiazolyl,

gL 22t Sy S e aong g o

HrTRdrbral SEEfE O ISR @ulfk@ﬂuﬁé& &¥thlonk or 8RO MbSERIBHRI ToP Gxalnple,
to sulfur atons and 1 to 3 nitrogen atons (e.qg.,

D&a RM Wheresl Bd and lbgna)obmihadmaz ot ;ﬂffer@ﬁ and alanﬁbrtehmple chosen
O o L RN TN .
E’&E&‘o@glﬁo @fy@all%i &%ter&ar& cfbh@te}'oa‘lkyﬁ\' c\ycloﬁetgl'o/a
cycl¢aﬂ§yl@1ky]!< h@l‘oalgl}d), hero‘gs@S{alkyl alkoxyalkyl or thloa]kyl These
substituents may optionally be further substituted with any of the alkyl substituents as

set out above. In addition, the amino substituents may be taken together with the
nitrogen atom to which they are attached to form 1-pyrrolidinyl, 1-piperidinyl, 1-
azepinyl, 4-morpholinyl, 4-thiamorpholinyl, 1-piperazinyl, 4-alkyl-1piperazinyl, 4-
arylalkyl-1piperazinyl, 4-diarylalkyl-1-piperazinyl, 1-pyrrolindinyl, 1-piperidinyl, or
1-azepinyl, optionally substituted with alkyl, alkoxy, alkylthio, halo, triflouromethyl
or hydroxyl.

[0067] The term “dialkylamino™ as employed herein alone, or as part of another
group, refers to a substituted amino group having two alkyl substituents. For
example, NR, Ry, wherein R, and Ry, are each an alkyl group, as defined herein.
[0068] The term “carbonyl” as used herein, refers to a -C(O)- group.
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N 1 and the |ike. Unless otherw se constrained by the
definition for the heteroaryl 5 substituent, such

whedoenzasyl groups can optionally be substit ut PCT/WE1006/018185

one or nore substituents, such as those described for

| ormar er-e 41%]] H S5v@t i »
@h I"cat é%lg t%ghne%@?n%%({[g&e)ﬁy gél%ulzyeld’ ﬁg{roe' ﬁﬁ% Bhé or
‘@gylcaBohylafakyayiasing@adopyll gfatitytarhinosdrbanydhandr
branched chain radicals of 2 to 20 carbons,

leaingeagbanyl”jas used hERS, Teifdo 4B PRIDG FOEP.ANKY} S10UPy 2IKOXY

B30 o Ay B0 Mt b O Er GRS gron,
& Qufiapé Bytein, appddded fyd paréntnidlesuldr, mdietyethioegi la,carbonyl group, as

3- pentenyl, 2-hexenyl, 3-hexenyl, 2-heptenyl, 3-
ﬁﬁgﬁ meTeIn.4- hept enyl, 3-octenyl, 3-nonenyl, 4-decenyl,

- ec l,  4e e 4 %ﬁi LtLpdpeal -1 enyl
@gzﬁfhe i C%@%%%ﬁ%?oéaﬁl a éﬁy?ﬁgr oup6 maybe
sdIbdtdrbotty@enitot [Taeylearbenydamiab?,  ulkpisalfosylehims, t hose
substituents disclosed for alkyl. 15 [OO42£ Unl ess
trlkdeminpeatbaulylaminad or { wkoxyearhon 128 uged hereid, Fdsrefnha

Bl RaPRE, BSlpRRUD 511 Ryl ons
¥ gk&yRbitondl drbup s €&FinBeRsrei) d%']ﬂimglﬁd Fu;] f{)ﬁéﬁhﬁ&le&ﬂm&ety

carbons in the nornal chain, ude one triple
Hwewizhi an amhigo govupaps deftied hewich as 2- propynyl ,

- 2- hut | .14 t 3- t .
gaHt] e o fihtmics BB N 0 - R R e B and Rb
hRRk\iBTthed aboRe Ky PslibstitutB@BYe”, 4- decynyl, 3-undecynyl ,

4- dodecynyl and the like. Optionally, said alkynyl .
§052p nelhdterms (fakyicatponylonyt bs vsed hereivubiry toganekkyl-CO--O--

such a th .Substi tyents disclosed for alkyl.

?WESYEWQB?'@&? a%é‘%ﬁl’ggﬁgfé‘ﬁw " as enpl oyed herein

?6037‘3? or “@ﬁio@lﬁf”tqr@‘faﬁ’é&ﬁh?’efneaﬁ thAhe ShRESudnlly ld@éc‘ili'gécﬁ Event or
u

unsaturated cyclic hydrocarbons containing 3 to 1
cicwostance 24y Eriedenctoicyursandithaidthe dedsoptommgludes without

bl.e honds. | | oal k | - 28 WD .
SR Ao e P ST T o R R RS AT in which
GO RN F@f‘éﬁlam;ﬁé’,@lpﬁaﬁdi@rh\ibstit@éﬁ ggcg?ﬂfeﬁﬁhyﬂhat alkyl may or may not

cycl ooctenyl, “cycl ohexadi enyl, cycl ohept adi enyl .
Gpsitmtialted by tmisel gropp eaineaipd igthe dpfintiphof sshsbistted alkdd

th one,or substituents, such as those substifuents
AT oo coibaitngals 45 Used Bieiiy “ehries extirons YRR LAty Yhether
BRLIRP f BREerPofRUP
BRI O il aafadte S o
\dietipaated dtom (N, efr,) is fPla:ed Withoyselestion fiwe) the indicated group,
[pér‘rév?fc'lgc; ﬂb'xlatct%g ldgsggr?a%ende ét01[nérs' rfrorgl]a{){faﬁglgcly?sd Sgtaeg{%ee(dgg,ca%ldl tﬁgt 'the

substitution results in a stable compound. For instance, when a CH, is substituted by a

keto substituent (=0), then 2 hydrogens on the atom are replaced. Combinations of
substituents and/or variables are permissible only if such combinations result in stable
compounds. Further, when more than one position in a given structure may be
substituted with a substituent selected from a specified group, the substituents may be

either the same or different at every position.
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[2.2.2] bicycl ooctane, and so forth. [0045] The term
"pol ycycl oal kyl " as enpl oyed herein al one or as part
w@bocang2Ber group i ncludes two or nore cycl oaP&®yUSI0061018185
systens, as defined herein, wherein at 10 | east one
on om.i s pot t ratel:y. . ..
5D ¢ PO gl deBhefh ey RS YRR B A isaton 0.
stbf¥ctC@itledods bidmighingnbation ey nhetsbdtiardd @Herﬁic@liocés@és to yield a

exanple, bicyclo[1.1.0]butyl, bicyclo[3.2.1]octyl,
cei);@g&dﬂfethczﬂlfcm%w&»&), ,anqi/p% @;% %@/cgl. SQYV@testilgr.emf- hé}é%?ﬂ’l,e,
norbornyl and pjin T 0 I
DB @y s BB bR BN RAGRRIECH SO coters
vileeaddrnyds fré @8BS BY béih @ BydteBatkd 1) thabedyl yield formula (T)

per hydr oant hracenyl . The pol ycycl oal Kyl rougﬁgay )
compeands pgr spiSueh pridoies arppifirdly admilistefiee ozalbrainos hydeolysis

.only co n nenber. of two _kings. ofor e e, ..

1l B}a?,[% Erssmag}fo%s CcECﬂlr’s prglﬁ}pragY gnéﬁr ﬁlge p]infllfle%ﬁ'? é))%%lu@élgestlve enzymes.
FeRint@hbdatifiegstion hP¥ShscliRehekEhMesBRbHFIRNS adive, Hidih@hose
as used herein alone or as part of another group

ipsgtanses where diytiepl ysireocchrsanitireblogd. ixemiptes ofpbiysiolgeicallns

|l as, CE3. 00471 The term .al koxy: or. *al kyl "
B Bie radis o SapBRutes ordgmih B 57 bl e ey
th&@hAE&bbiutedhnd HedoaisOahl inddel €f LAIRALSREAE 4OmeRB ,
to a parent nol ecular noiety through an al kyl group,
iadang’E phthalyl, heethoxymdtbelde] alltmmoylexyrC) halkvlak lgoxoetdxyamthyl,
used herein alone or as part of another group refers
nivaleylexpmyethd dir prorsonydexyarethyied, daboayerrbanylaxye, salkyl, e.g.

substituted with one or nore haJo 2 tons, suc S
ethoFsArDORY ATy PB AHOX YETRHNY M@e‘i%aﬁ(ggsfcw@wme&yﬁ

adi | , . |G mLati
RS RpRIATA R gk e ML L o ven
Knoiwinl phesiologidatix Jydrblyaalsle ektaraged ok dxlatnpile i thegeypicillin and
[0049] The term "acyl" as enpl oyed herein gy itself_or
GsRhalosporig aEE-neich glstRnayke prepared By ForsgnHena terhniquegknrown in
n organic radical |inked to a carbonyl group; 30

exanpl es of acyl groups include a substituent group
[@V76IC herddbugestarrdaamples isdiade ths folloR8nd\Eronpa6/ 127287
PCT/ US2006/ 018185 al kanoyl , al kenoyl, aroyl,
@radkaeanienyalkybsuchssr oyl , cycl oal kanoyl |
cycloheteroalkaqpylt andythe l'i ke. [@050] Th@,term
"cycl oal kyl al kylj[', RY ryFaIkyI", "c%ﬁﬁgtghenz l kyl ™,
"bi cycl oal kyl al " o€ " heteroaryl ",d§\$§ed
herein alonéf@szgoﬁgrt f éﬁothe?95 grBup, Pefers to
a cycloalkyIJ an aryl, a cyclohetero, a bicycl oal kyl

\?fflerte]i%tRle, %@ raXA Rgra?e » alkyl, aryl or arylalkyl; however, RZO cannot be HO.
[0077] Examples of such prodrug esters include

o)
il
CH,CO,CH,— | CHyCOCH,—  £~CgH,CO,CH~ o CpH;0COCH,—
CH
(CH,) ,

[0078] Other examples of suitable prodrug esters include
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as defined herein, appended to a parent nol ecul ar

nmoi ety through an al kyl group, as defined herein.
woe@oaesest at i ve exanpl es of aryl al kyl incl ude, POTIUSBENE018185

not limted to, benzyl, 2-phenylethyl,

3-phenyl propyl, and the |ike. 0051] The serm

"cycl ohet er Ikylalky " as use herein alpne or as

part of p ref to a cyClwhet eroal kyl

group a ed her I i.nkged through)&:Q_atonror

het er oat to CHQ)r ain, re® canchezi to

10. [0052] The term' ponhanaIkyI as used herein

alone or as part of another group refers taq an.

"al kyl" group Qﬁqdefrned above, havi 2 t 'Yz

preferably fodom Q hal o sub§tﬁ
CFSCHZ CFSJQ 2 . 15 [OO?&% T
" pol yhaI o&l ko used herei m*fe

or "al kyl oxy" group as defined above having 2 to 9,

S E OE  A U) 4AR: )

aryl l@é&h as BhenylIRY'is B alU§E ﬂaﬂ&géﬁbﬂkﬂﬁdw@ﬂ RUAE alksl, payltargthlkyl or
anot her group, refers to (-S) or ( S-). 20 [0055] The
aflexyl, aaﬁhyllSt(hlchT 2or "arylalkylthio" refers to an al kyl

[group or and arylal kyl, group, as .defined herein,

9led Feor rtheresamplasiof prrdire daratiyes Fﬁ‘eough a thi ol

rou
Tyl ky Lo b S b B B ard Rhisevicr, 1985) and
Ma%armlmzmbmgy CVQ]I D2y pp 2096, ada@bdrterlér Widderdted t o

a parent nol ecul ar 25 noiety through an al kyl group.
(Poademic Presst I8M:" hydr oxy" as used herein al one or as

art .gf an I t -
'Fl)'he & ‘%&Jétsoxya o TR Sand 19eRlo fvmgik ity KRRpSkd

aslsed herefn al one or as
In2sdn B }armmagaar@,r@napter 5; ébedign 4mal Appljcdtiox pf Prpdougs,” tyst.
defi ned herein, aﬁf ended to a parent nol ecul ar noiety
B@xknméugh1é3d9 9%9Poup, as defined herein. [0059]
The tgrm"gy. r -
anot gy or i Bieafl, 5 DERLERRIATE KeRS Y S, 7 1-38
@909y, 17287 PCT/ US2006/ 018185 [0060] The term nitro"

as used herein, refers to a --NO2 group.
t er m Dsul f IhaPractigheh M@ﬁ“&?%@h%ﬂ”(%% ‘&Fg'ﬂ‘i‘ g‘ G gi her

| kyl sul finyl, denotes respectlvely
TR R Dosf 2-S(O--.

All of the above references are incorporated herein by reference.

[0080] The term “tautomer” refers to compounds of the formula (I) and salts
thereof that may exist in their tautomeric form, in which hydrogen atoms are
transposed to other parts of the molecules and the chemical bonds between the atoms
of the molecules are consequently rearranged. It should be understood that the all
tautomeric forms, insofar as they may exist, are inclnded within the invention.

[0081]  The term pharmaceutically acceptable “salt” and “salts” also includes acid
addition salts. These are formed, for example, with strong inorganic acids, such as

mineral acids, for example sulfuric acid, phosphoric acid or a hydrohalic acid such as
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[0062] The term" alkylsulfinyl " as used herein al one

or as part of another group, 5 refers to an al kyl
w@e@xifn?27285 defined herein, appended to a par enPCT/US2006/018185

nol ecul ar noi ety through a sulfinyl group, as defined
HGiroe By, AR 6@dngltrgatie carbosylid am@sl, Suchsis aﬂ@dectaebcethc acids of 1

o Gufpon g@ggﬂﬁ%@%{ugg Ol ae S Bl £ Bxarh oy BB, for
ex%ﬁ%g%%{ c a%ﬂi)’ kuch a@%gfb?ﬁg% gﬁﬁﬁh&raté&ﬁi%ﬁrbbﬁ’y@"amésofcﬁf'ekéﬁhple

m no group rein ended to a

oRali malcmik‘c eﬁcthmb mwliest, Yumarir, ph@nhhaoxstate\pbﬂnylhc g¢1d,usplch as

defi ned herel n.. [ 0065] he t ncl eaF[E it
hydrozyerrbexghie ﬁ%ldfacf%% ﬁ}fb ) E’ n'ﬁ%@“e" or crtrie

S e b AT b

o gihie), %Ub?izbidﬁcﬁﬁ oamithargasce ][?ﬂﬁ:lmlymddstl suchias (@Il-@n)aalb]fl or

as part 0] anot nher group r e 0O su

anl fomreacists Wmeh SHOPHbSHEHE or ?i%ﬁtl@@nmar gxam ﬁ%}YEg ogen, for
e\gﬁlglri) metﬁﬁw@lﬂ oseﬁetol;ulaﬁesﬁ cQtigdi fferent and

for exarrp rom rogen, al kyl,
oysijoal Mﬂ' sterédul{cﬁﬁéfk of d}é&ioﬁqiolnﬂdwéf thalrstanyinyemtion are

et er oar het er ocyclic, aryl al kyl et er | al kyl ,
@;atﬂrlm%@t@%reﬁhq:wladrnéWEdH& @P@érv?}}\’%@ﬁgaﬁy pg{s;ofa . % y

oaI k I
A b i D5t e
£6ink ﬁﬁﬁidm/g 46 dnefok ﬂﬁRStﬂbﬁMdﬂt& eCbnsequentiylycontpotrhds of formula

al kyl substituents as set ouyt above, |n addit |%g ’[Jh
BOresiss ILTRREQTBPRGOT FigStersomsHie Frrms GB i tyges

11“%{??%%{ %r]'eﬁarlaﬁoxi% lﬁglrzlte Egéé bz éﬁahﬂ&#ﬂ@gyoﬁ' Qs Bmers as

|ny - azepin
E@Kh@éﬂa!ﬂsy | Whén &i&btafﬁohwﬂmldr Blyénnoﬂnepb [pe:rchmtsrayd: prepared they
| -1 pi perazinyl, 4 25 aryl al kyl -1 pi perazin
Me@%pﬂaﬂgﬁgycpn@)égn Zmﬁ‘g}‘qo S ﬁg;@r%/lglp %gpm ograp¥uc or fractional

&Pg ﬁerldlnyl or 1-azepinyl, optionally substltuted
’ alkoxy al kyl thi o, halo, triflouronethyl

RI'OSB}/ dr Oﬂﬁéimvefnﬁeé Edmpbends @iy becth Ak fydeanri sob/aten®. g. hydrate) form.
enpl oyed herein al one, or as ?art of anot her %
{0984} s tTheondibions, dincasps andl rslagicspllpribrhigeiomsddp &§| diabetic

bst t. .
B BEE RISt PG TRnpat o TR HiShE], brodf A petion.
BGyd BV MndARERSN Y] of®r KEGE bebglidationesfdisbetes. a - C( O) -

group. -31 WO 2006/ 127287 PCT/ US2006/ 018185 . [ 0069
TM)ESS] er nAtl adriimistatipoay 'therampﬂy pg@ﬁ pbipinvention includes

B RO iR SRR o oL s menin. T
term “therapeutically effective amount” as used herein refers to an amount ofa
therapeutic agent to treat or prevent a condition treatable by administration of a
composition of the invention. That amount is the amount sufficient to exhibita
detectable therapeutic or preventative or ameliorative effect. The effect may include,
for example, treatment or prevention of the conditions listed herein. The precise
effective amount for a subject will depend upon the subject’s size and health, the

nature and extent of the condition being treated, recommendations of the treating
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"al kenyl am nocar bonyl " as used herein, refer to an
am no group, alkyl group, alkoxy group, aryl group,

w@bkdoenryi28mi no group, al kylam no group or an  PCT/US2006/018185

al kenyl am no group, 5 as defined herein, appended to a

NS, TR ARG HEADo ARl B Lo BHGDo An GADARY boilliBiRy 25

n

er ei n. erm roaryl am no",
adafinibtedtionoThus, Rlikybtamefudio spetidy &y éxmat ffavyivaninootit, in advance.
"aryl car bonyl am no", "al kyl sul fonyl am no"

[0886ly | aBhaistar Biey YRRk SCTRCtG2EeRISy a8 FBBlRyPS hetgi inglades,
used herein, refer ; et _ :
SRR rson S5 Pl bR R LG -V s or
ot A bROSAhBRNInti-obREitRhdenisy 68y dranyke agtidypertensilefageasts, one

herein, appended to a parent nol ecul ar noiety through
amerpRpbplgtdelRgenls, ansfar meare peit-athgrosclorptipeqs apd/pypne or

“sul.f onam do" refefs tq -- S - - erein Ra
B lﬁbﬁﬁﬁegnggg%@ {'ﬁcelg&gggg{é%%?omseu st%gﬂ‘isgg am no" .
15 [0072] The term "al kyl carbonyl oxy" as used herein,
refers to an "al kyl.-CO -0 2 roup, wherein alkyl is
as defined abov®TILFFTES ANDG INAFIONDt i onal 1 y"
ansqé{@t t he subsequently descri bed event or
ircu fice may or may not occur, and that the

O8] | PThe BothP&ikidd ¥F the/prbdtatinventioR goadds®fetivity sk artiBisors of
where sai d event or circunstance occurs and instances
the digisbadyl peptidasel e svhindt is found iarampely of Gptuesriarh gs the intestine,

ubstituted. al k means that,. al kyl. .nm . :
Eiipaene iy PragEouioune LA aTTY Ehefifi Pty in
468, 1thd $dnbuBls SRS hi-dsbritalvelikil possessA8 4bility to potentiate
"Substituted," as used herein, whether express or,
envokereats favdls\i€tlRe i (7-30)and atenusie forpatiaprpdlitsymtagenigbELP-1(9-
g%e)ans that any one or nore hydrogen on the designated
om (C, N, etc.) is replaced with a selection from

;({09%1 ndi LRbREh Y, AP corBporRIde Bt SR GrdsBitintéiiot @ah BB al@thistered
0

s nornmal Vval ency 1s not exceeded, and that the
Subsmiralst preferatdy binmans, forthe tradsnenicefrapcamsty, ofitenditions and

I@ﬁg}éi?{]sf ’g’,é ezﬁ?t, n%ghfcéésfﬁ&gqta i uﬁrgc?eé%%atge g)?c})g?ﬁe%}o& or onset of
Hﬁ%tg{)(?%ferﬁﬁ LhafT PRl shbfsbidRplifsidesttance, and

vari s are permssibleonly if such conbinations
diabetic complisttidrsesuch aspophrdgathy uetinopathyywearopatryeandivatpracts),

ne positiqQn in a.given._ structure nma e 30, . ‘
et SRR s A7 G s BB Syglfme clovated blood
| bob 8 e hidTRY P& ri B dei@bmid) 8besity,
TR cf 88 iy Qe o U oB M I LB e T i S
20064 hSARG, /iR isblﬁ‘iﬁ)i@ﬁaltﬁdlﬁicﬂﬁosi_g 00y BypeTthesionsr Te compounds of
ggﬁor%reg ipgglfﬁg%tq?% ajsoc gggt?llijz%g twr{c%egée {hR Blood levels of high density

lipoprotein (HDL).

[0089] In addition, the conditions, diseases, and maladies collectively referenced
to as “Syndrome X or Metabolic Syndrome as detailed in Johannsson J. Clin.
Endocrinol. Metab., 82, 727-34 (1997), may be treated employing the compounds of

the invention.
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subj ect, undergoes chem cal conversion by netabolic or
chem cal processes to yield a conpound of the fornul a
W@ 290s/121287 or a salt and/ or sol vate thereof. FOPCT/US2006/018185
exanpl e, conpounds contai ning a carboxy group can form

phys y hydrol yzable esters 5 which serve as
Bprod?ﬁ%]g%%bgl ng hydrolyzed in the body to yield

[0098]MUl Thé plesertanypntion inchetes SethirSitcsvopé phlirtaseatcal
preferably adm nistered orally since hydraolysis. in
CORERPyitions P%H@é%ng) @& @R actpre ingiedignt, ﬂ%ﬁﬁ%f@ilﬁ?%b’ ffertiveesraeunt

o R T, ol SR by B34 PR K

pHahnsceeutwal shisiee esdizat. cOpshallyysongonaddsihé Proshitt d@d’dﬁﬁdn can
Exanples of physiologically 10 hydrol yzabl e esters of
becsad alomasin sprmpiation ithothgrsempeunds|of thedavention, or in

|néﬁagkﬂ%gl%ﬁﬁﬁqg%en£R¥%&%§%uﬁ€%¥g§gﬁg%r%%anﬁQQbeqcagﬂﬁor

othéﬁﬂlﬁfméoeuﬁﬁllly%mhb&hal Cl_6al kanoyl oxy Cl_o6al kyl ,
acet oxymet hy pi val oy yl oxymet h

IOBP ﬁp. ofBthesrx Wémync agent(gRl %&@1@ 1t5E 19n ®tithathe kgmapound
o sl A R "egf*é%rﬂoe%yt%é?ww thgpeutc agents

usehe iy tie! tisé@ﬁﬂl@% yie I21Ycln3ment10ned disorders including: anti-diabetic
(5- et hgl - 2- ox0- 1, 3-di oxol en-4-yl )-nethyl "and ot her

agﬁ@ts; antic mwfgc @g@gq éiapm;pld@mwc@!gﬁl@meéne sgents apfadesity
ol SR A0SR i S AARRE i

adeBBHRItaHIE! Sor'@ﬂﬁl\Mhath valéhetha Eémp i B lthdPFreshnt thveati® include
exa;pl es include the followi ng groups:” 20
p

agemts kﬁw@hylg andputiity peenis &1 tepstinRpolgYyRiic PGrRSyGirRpe, #ge0is for

Hing g i Aor A S5l ate s aent. gty bréVeing
“E%%_éﬂﬁ ﬁf&ﬁo@ﬁﬁ@ﬁﬁﬁ%aﬁﬁh% Hgbﬂitﬁ E&Qﬁéaﬁnﬁ huto1mmune

%@Wg@m pEHey fop t@smgmﬁsrpn@tdm bomlarrpl es of
dis t/%%lﬁ% [ odr ggorstrea{lgg LU rvosandn 28t 620%%1“807818 agent.

[0092] Examples of suitable anti-diabetic agents for use in combination with the

compound of the present invention include biguanides (e.g., metformin or
phenformin), glucosidase inhibitors (e.g., acarbose or miglitol), insulins (including
insulin secretagogues or insulin sensitizers), meglitinides (e.g., repaglinide), i
sulfonylureas (e.g., glimepiride, glyburide, gliclazide, chlorpropamide and glipizide),
biguanide/glyburide combinations (e.g., Glucovance®), thiazolidinediones (e.g.,
troglitazone, rosiglitazone and pioglitazone), PPAR-alpha agonists, PPAR-gamma
agonists, PPAR alpha/gamma dual agonists, PPARdelta agonists,
PPARalpha/gamma/delta triple agonists, glycogen phosphorylase inhibitors, inhibitors
of fatty acid binding protein (aP2), glucagon-like peptide-1 (GLP-1) or other agonists
of the GLP-1 receptor, STLT?2 inhibitors and other dipeptidyl peptidase IV (DPP4)
inhibitors.
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0 OO0Opp AO ORZ) C CORZ OtRvV)al (R7)13. 2

R' 10 Ru Ik O wherein Rz can be H, al kyl (such as
woreaobAt2728T t - butyl ), arylal kyl (such as benzyl PCDES2006/018185

aryl (such as phenyl); Rv is H, al kyI hal ogen or

[0B9BPXY , Offer élﬁtaﬁielimlazolﬁﬁﬂéd’loréEYﬂ 9[b1sh§ s?vl{fexé%’
and nl is 0, 1 . [00791 For urt exa

(dgépc(]y@ﬁedgn tey. |R21mnt Nes$ 5%43@16)3931&SW@110@ﬁe’5’01d26m0 enghtazone

(OB Rhrta g onases P 3ioBhimmoiaalinnen (T D, ITT-

i c ONRQ.-
o rirely g - a ity O s

RKﬁM@Né;QIYM%@dNameMIH)Bundgaard Chapter 5, "Design
ca r} Bundgaar d, 19
10934) 75 Ereiiuas ot PR R, Allpists PP Alineamewcrdoniss, PPARdelta

ey b B 8RR
A@hHoggzzu( @m&&mccaP;@%4ﬂ%@)(Gla9ddeﬂc?rg?ér@2gfg1516 (Glaxo-
Welahe) freo s SRR e rBFST égxoa%éumnmelbas thee
dﬁs@lbge«!ﬂtﬁyr(ah}al&@ﬂeﬁa@"ﬁmgg %\xﬂﬁﬁh@e&xs%&&%&? :}gc?l ha for

their tautonmeric form in o ena
Perosisepeo Pedliftration herctivatet geoépmmlm |(BBNRQ1$ph’&§1 find PPAR

th tons of the nplecules are
el eﬁﬁlsmq"&%@ﬁfpgeg%a«va%na@rﬁamm Lipgbisasbigmindsve o
t 9
Zader Buty RAGHIRIGscH7: REAR184 D008 A ol PAYOTRIG V7R patent
6 gﬁaﬁ h‘bd@dmdaﬁdrqoﬁwh&hﬁabicerpoméd Heréil by réRtdnse, cilpidying
ncl udes aC| d .25 addition salts. These are formsd
dqsageseaié?&ﬂ“é thepgifvaich GRSt Javizrated aschyefemed regweferred for

| acids, for exanple sulfuric acid, phosphoric
us{fgii%gén%r a hydrohal ic acid such as -34 WD 2006/ 127287

(0023} USZaix61e 3B &hibitors include those disclosed in U.S. application Serial
No. 09/391,053, filed September 7, 1999, and in U.S. application Serial No.

09/519,079, filed March 6, 2000, employing dosages as set out herein.

[0096] Suitable other DPP4 inhibitors include saxagliptin, those disclosed in
W0O99/38501, W099/46272, W0O99/67279 (PROBIODRUG), W099/67278
(PROBIODRUG), W099/61431 (PROBIODRUG), NVP-DPP728A (I-[[f2-{(5-
cyanopyridin—2—yl)amino]ethyl]amino]acetyl]-2-cyano-(S)-pyrrolidine) (Novartis) as
disclosed by Hughes et al, Biochemistry, 38(36), 11597-11603, 1999, TSL-225
(tryptophyl-1,2,3,4—tetrahydroisoquinoline—3—carboxylic acid (disclosed by Yamada et
al, Bioorg. & Med. Chem. Lett. 8 (1998) 1537-1540), 2-cyanopyrrolidides and 4-
cyanopyrrolidides, as disclosed by Ashworth et al, Bioorg. & Med. Chem. Lett., Vol,
6, No. 22, pp 1163-1166 and 2745-2748 (1996), the compounds disclosed in U.S.
application Serial No. 10/899641, WO 01/868603 and U.S. patent 6,395,767,
employing dosages as set out in the above references.

[6097] Other suitable meglitinides include nateglinide (Novartis) or KAD1229
(PF/Kissei).
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HC or HBr, with strong organic carboxylic acids, such

as al kanecarboxylic acids of 1 to 4 carbon atons
wokioch2B28e unsubstituted or substituted, for eRENPEMO6/018185

by hal ogen, for exanple acetic acid, such as

at or ~unsaturat ed. di carboxylic acids, for . .
@32% _e%dml?scoi Swgﬁbg%{rl&-hm%%rf C 2Rt {0E Us¢ trfgmbénation
el o Bl AR v o oG g Begbn. i pepide-1 (GLP-1,
giches IGLE-1(1adf) iamiday@iliPe] (7¢36) taride; GItP-£(7t37)Cas disdloked in U.S.

B B2 S Ra5Ch S RS SRR € s
ST Lo, ) 201053 iy Al )

CiM4i31 (CegncHenr Ine) anjthe doynpoahdgdisclodedrin VEQAGBTH368671.
F}éé&;\ne | fonic acid. _or p-toluenesulfonic acid. 10
]

_ PRmples ol s obipideric/ Epidgewridrg egentsrer use in
. . el
SR N0 it PO DAL R Gl o g
imbitypors) 38V Gf Cd A eedptasseinhibitoywe Bduatshe Saithftasein b BRE bi€acid
enters at_any of the carbon _atons iIncluding any one

VerEesRAS b thiRitons, dipoxyasaesgirhibityts, dholgsirielabsebtion

; . exi st . i ' _diaster ric
PRI e SR ol rBRRR TS b RRICLPEE e
ity Hld il senestitihls] doldsteainBiee rangeigtbied RS, CETP

di astereoners_as starting nateri

ls. W
iphitaioss eerhersi P-629dA4Rirahand zﬁ;‘aé‘a Z@k@s §Qﬁn§ab EBA&agomsts
(58 BlcribA 63 ERAOALEnRY a SR INE L AL LS T "

ographirc or ctiona
[00360]al INTRthIGhitors GBERmAYIee biplontd ¥ELdEOmRAWBESe MBMiAP Shose
in the-free or solvate éeaﬁasnﬁdrate) form 20 [0084]
dipdogedriaill- B oPpent Aos 82888 7arld SerRptami Ne. 619, ki Us®IRatent No.

518358, Sondt 200 g, ETBLLGPALORSS AEN e o

51885,08% tndU,S. Pdehelyeds, 96nmb. heal i ng, and ot her known
é)%{lral i cations of diabetes, [0085] An adm nistration of

Hr apdistiMGagen redyrtasd @ﬂmbitpémfvlhwh ﬁ;?d?etﬁladoyed in
e . . - . . .
1 098 e AGEARRLAY S SHUER! PR Bt

Sontysus, s idesaldsyd B T SCPatye: NETBUIY3, 1485 104888t @h&)ikblin) and
refers to an anmount of a therapeutic agent to treat or
istatetbopmppuadndi diselesed indd SbPatemyNadhnd 31, %5; ptaivastatiof and related

iof f o iy i0n. t.i h
SRRAROL R B aholSiel T oo NG BER AT Vo mdrlared
EmpURME s AidclBePin BREPAtBAADY @, 4281784 tand ADS0 T e TIMG
i nclude, for examémt reatment or prevention of the

Condpductass intiikitass 3y, beTtnaplpyesthesein 3acledef, buttdry sot limited

BB BB L g R S e G € Bhcca
'mtg.gg g’itafeiﬁgﬂob%m,%i)%ﬂ 8d,77/0R00XBRAGELH ORHiRlostd U.S. Patent

Nos. 4,681,893, 5,273,995, 5,385,929 and 5,686,104, atavastatin (Nissan/Sankyo’s
nisvastatin (NK-104)), as disclosed in U.S. Patent No. 5,011,930, visastatin

(Shionogi-Astra/Zeneca (ZD-4522)), as disclosed in U.S. Patent No. 5,260,440, and
related statin compounds disclosed in U.S. Patent No. 5,753,675, pyrazole analogs of

mevalonolactone derivatives, as disclosed in U.S. Patent No. 4,613,610, indene
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WO 2006/ 127287 PCT/ US2006/ 018185 physici an, and the
t herapeutics or conbination of therapeutics sel ected

WO o006/12281 ni stration. Thus, it is not useful tPCEPE0E/Y18185
an exact effective anmount in advance. [0086] The term

e S RO, AR B BRI
ng 3488 @F-(Sﬁgﬁgﬁt@&i’pyfr@th%[) atﬂbﬁ)g)y%‘?ﬂo}{ed dHall Rkt Qtives Aerdof, as

f or mul ) or nore anti- sity agents, one or
dasstasediint UrShi?p@nt Hns4 647,51 bearle’phe- 45(365 ﬁ@Béubstltuted

ant i |.atel.e nor e, a t her
oo R a e ST R dlad Rt als e S p D REuToRiacone,
ak laneloded Hl@@l“h%pl%’ﬁ@ﬁv\ﬁ@%@foq%cﬁ 3088R8:8)2-h bk H AND
COMBI NATIONS 10 A. Uilities [0087] The conpounds of

phhsphonisent ddrivatings, endisdesdds me:h \Pateyt Ns. 2,096,893, 83
e A RSB B b A
%ﬂﬁaﬁ’&gN K (%‘elg?%%glggﬁlﬁ’/@nﬁlogybﬁmtebﬁoh&mtghé 29Biselosed in U.S.

epti dyl vi vo, the conpounds of the
Rart@s &lot 4,686,287, axtehydosasighalbres advich ias distlosgbindASi Batent INp.

AR NG N —

Aﬂg;safaa@émbmum &OMRAYRgRIAL aﬁci‘ﬁyrﬂﬁﬁé&éﬂvah@é’se B 8i9l0sed in

be adm nistered to mammal s, Ppreferably hamans,
.6r Pothet No.Sxi0eeditd apid 556983 22et y of conditions and

i sorders,. i ncl udj but not Ilmtedt? treati.ng or.
[ggf i ngretf%edplixwghg T RESRIS SE RV 3atiy) oOvastatin, simvastatin,
ﬂbﬁ?&&tﬁ? FRGShAL Jflkaéryvaaﬁaﬁ Atévasta{mgiaaz@ ghcose

tol eranée, insulin resistance di abetic

[oomﬁ]l C & adufitSon, phosphirsc axaﬂ hompamﬂm usefat innahibitimg HMG CoA
rgl ycem

T %&fsgat o @ﬁ@}?ﬁ%a{sg@gﬁ 1%.%%%%@5) eﬁyﬁsﬁwﬁ%ﬁ%&r@%mémr%bmaﬂon
1&?%% gmp%hg@gf h%g%%leﬁnﬂ&e hibge fatty acids or

gl'ycero er em a ypert riglyceridem a,
[0D®64]t y The wouabehehyathetags inhitétetiesuitaklodon wse herein include, but are
at heroscl erosi s_and h¥ pertension, The conpounds of 25

0 dingited deri-phorphare-siionales disslosebin S Paient Noy 3, ks 396s those
%16%%%?%?’%1 1% CF% laf’ g ﬁl(/l ? Ehers) ggéﬁi&it Y01 31PRBY P4 gganl 8%5'—518)71

1l hé Cco rons,” di seas

ﬁBlhldﬂﬂgQﬁ)p@éﬂd@Qihbb’;ﬁhﬁ{ylflﬁétﬁylﬁj‘h@%honb&s as weby Rt RSN

or Metabolic Syndronme as detailed in Johannsson J

sgQuplgne sgﬁ]m%smnﬁ@bnor%ﬁoa@;am;gg as ﬂgsplngd mY9S7 Patepiljo1B871,721
E AR08 89, ORI Bl D18 B
Poulter, C.D., Current Pharmaceutical Design, 2, 1-40 (1996).
[00105] In addition, other squalene synthetase inhibitors suitable for use herein
include the terpenoid pyrophosphates disclosed by P. Ortiz de Montellano et al, J.
Med. Chem., 1977, 20, 243-249, the farnesyl diphosphate analog A and presqualene
pyrophosphate (PSQ-PP) analogs as disclosed by Corey and Volante, J. Am. Chem.
Soc., 1976, 98, 1291-1293, phosphinylphosphonates reported by McClard, R.W. et al,
J.A.C.S., 1987, 109, 5544 and cyclopropanes reported by Capson, T.L., PhD
dissertation, June, 1987, Dept. Med. Chem. U of Utah, Abstract, Table of Contents,
pp 16, 17, 40-43, 48-51, Summary.

-40 -



10

15

20

25

30

B. Conbi nati ons [0090] The present invention includes
Wthin its scope pharnmaceutical conpositions

W@eoopf122BTg, as an active ingredient, a theraprUrL/USZNé/§18185

effective amount of at |east one of the conpounds of
formula |, al one oF n conblnatlon with a

104900 ¢ Jiheifbgic agidideriyptivgs vghlplbglﬁy e %{p}qyﬁgpq gombination the
?ﬁfﬁg@%ﬁ%@’ ¥ Fin 9 ﬁ'bfh‘f@ rcfzﬂn clo ﬁralt‘e?‘ Sz ALAE

bi nation wit r co s of e i ivention,’
ciprofibrate, aﬂﬂnoﬁh’atecamd\zshet hikg @m%ohnm&raﬂﬂt&btomﬂsmnﬂp,as tdisclosed

B SRetetn Ve 47/ e Db oneam ?q%@»%{ngcé’r%'ﬁe%ed bile acid
% @§tlaaﬂ?su Edcg ad %ﬁcﬁg e ICB%QI!I 158(5 D‘E%@S ?}9 gé’gcﬁglex

bun the present I nvention

Bblecdxme ), lagnwicBds hpostkbab(mldnb&’roaxmu); Bbsaﬂaeimtse (anNefubstituted
in the treatnment of the af orenenti oned di sorders

pthanqlaming: dealﬁfttwﬁbulla%?iiﬂc(fl%é%)ste abydroligstating( e ¢
RAEHL S R BLAGHE e (L PU R OB B IBHERtp (Tangbs Seiyola),

ApipeinotccA B8 pp (28kan ﬁmva@dd),&m@deeF(Snmﬁteﬂiob CSanangSB-SESS
suitable for conbination with the conpound of the

6@@% Cyprpane (an2 T3 aps G- 2§ééﬂ@ Gipgptimeheren éeﬂvatweS)
gﬁfc'ak it dci ﬁ?&”%&ﬁ&& 'neb gﬁ‘gnﬂx% m{f%ﬁ&a&d"é%ﬁ%n

treatin sor

pal@(diall;flﬂhaﬂhbrlamln@ Aefinitived) dubh bé disclogdih U.sgeaném Nooi,759,923,
preventing inhibiting allograft rejection_in

frpmaTyAiae po(didhddimetndammpaizgm ¢hdoride) epdriansacs, such as
{ I
CprSain S, bl TR 2508, AR Mg B Bt e

bg@ad.i ng anorexi a nervosa and an anti-osteoporosis
agent. 20 [0092] Exanples of suitable anti-diabetic
7k fHre ASA i inhibBabWhishirery b Etmplwﬁél in combinatian gfe

t he | ud

ﬁ%?'lpgun%so%?mﬁvﬁ #u%{c] s)% ali'scfosg g% %}%eruq‘tlrg r24 9-15
(1:9959? (AFESHIRGE T Am,gmlﬁmbitor Cmoll Reffebfivd Mcth&frevention and
i nsulin secret agogues or [ nsul in sensitizers

reggesstonraf geic (fattyystreak apragh hamgieys,”, Nisglosbefyal, thgepsclerosis

FiSrir SEONTRESL AT G r8FadPe pSamieBRkrrler gl i TRas T o

@001 AGA T @RtEbif viith pStbiayahgsi8imictdotidFPhlediafRidiyoRRBtive

(e.g., troglitazone, rosiglitazone and pioglitazone),
ERpARessi g tla?glmpam secr@mmfg"am@d 00-ggutaininglipgpRaRin”, Ghiselli,

%%%g{lg%dual L Str(j%?gppg‘eggﬁ' K 307aP 52%635651 bioavailable

RIS SRIBY. Jd@ﬁenylﬁﬂﬂubzdl@mm DhiBHO D ISenit) 'C. fettal, )Bl?@é_nged

bi ndi ng protein P2 gl ucagon- li’ke peptlde 1
érheot. hett. (é@?ﬁ)s @(tlé, 4§ Gt AthAeT abibitors: pbpyielogic rgqubmpisms for

Ihgmhﬁ!)lbllé i S_ ag g OtaEl%{osglePo%fc): ac{j ¥1t1e£) g etxlpgrallr%gntal algxgp F4)Krause et
al, Editor(s): Ruffolo, Robert R., Jr.; Hollinger, Mannfred A., Inflammation:
Mediators Pathways (1995), 173-98, Publisher: CRC, Boca Raton, Fla.; “ACAT
inhibitors: potential anti-atherosclerotic agents”, Sliskovic et al, Curr. Med. Chem.

(1994), 1(3), 204-25; “Inhibitors of acyl-CoA:cholesterol O-acyl transferase (ACAT)

as hypocholesterolemic agents. 6. The first water-soluble ACAT inhibitor with lipid-
regulating activity. Inhibitors of acyl-CoA:cholesterol acyltransferase (ACAT). 7.
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WO 2006/ 127287 PCT/ US2006/ 018185 [0093] O her

sui tabl e thiazolidi nedi ones include Mtsubishi's
woORB6A5R387 (di scl osed in U S. Patent No. 5,594, BABYS2006/018185

G axo-Wel [ come's GL-262570, englitazone (CP-68722,

Belfba b SR SESE AN B ok soseas
I‘é{ggﬂgw&lﬁﬁéﬁtﬂw TurSaRoénNahcedypaSdlestdblendic activity”, Stout

d , or YM440 (Yananouchi). [0094] Exanpl es of
PRAR mhitestsafog e, (ﬁ@ﬂh%@@%&d&ﬁ T5y-202 ﬁa}sa%gel f a

oni st s, d .PRAR al pha/ gamma dual agoni sts incl ude
lﬂfﬂ%??“?ﬁcila oL glitazar, AR H039242
6812/ Z8R85Pipi §Mi8 0864 MdyBetatupidehiaeiey LDO &Pl Hotivity,

axo- Wellcone), LY-919818 (Lilly/Li andé KRP297
{0k a5 MDD €Ryilzrs hasinboengioali (e 10 LSed e (gl LiLy).

e e
BEAERLAS M08 CRRAGREb AR InARLoR BAREIMIRGE Seetingn

pha Activation on Abnormal Lipid Metabolismin
Plovgh), af wellus kese Gatlosedratgherosilerosis d35.45-631 297 . Med.

1998 1602 and in U S patent 6,653,314, the
éﬁ%‘é‘} %gﬁr\gg(%&ihi ch is incorporated herein by
E&ﬁﬁ?g}encﬁ{anﬁ}ﬂ% Lih1d Red QSRR 28R werarRpdrtdr B dYs for use in

iC nds

conpo esignated as preferred are preferred
temnbinatien ithehacon®@088 pf Beiiteention amudetontioupdssas disclosed in

i ncl ude. t hose di sclo j U.S. application Seri al
mgwthgﬁ?‘@?z?4ﬁ‘f%5é‘é‘%%é%§bénber 7'?'01999, and in US.

i £ at b Rk b @ sdNPnibi ‘bd dnhiR6ydin ebmBination th
BB AP o ERCeas s nibitdy vg%it%hg%atgjbhegérdé? ﬁy 20 10006]
Seinpairdoffohaula Ditfédude ridi lipaxygenasa €l Sulde) sdubaigrs. p‘@thﬁs

I R NI S0 o

GFRBLERIRYD o7 WEDRBIARAdnls s dkecl doBt in WO 06138144, and 15-L0

cyanopyr am noJ et hyl’] am no] acety _
iZhibY e Cas(dclg@yd by Semtlobey) et(@NSAgtenuagion af dieth erbaglerggclerosis
A sts a2 highy Solnshve 13 ipoxyaerass inhibitor lackihg gAY

. -1 2034 | Y GySQaOTYI0l N3t Mow! DeKEbinicelli
%é%ﬁ%%é%%&%&?@%y ?aﬂrarlggg&gt a?, )gfiyoor g. & Med.
GhaNr1 S-BligoxyBerad OaR)itsThRiBitidv @) Nogel Sherappytia Tirpefi fae¥ascular

S ONL Tl T e
g@gg% ; S x?ﬁ%%]@g éfl ai'%gé%éiﬁgﬂensfﬁ%%%mmg $n combination with

applic on Serial No. 10/899641,
WL BdhBESRIOST thnpretdnBinvpat @ninclhidd Bbta 2d7enefc bloptayicalgium
dosages as set out in the aboye references H%O&QQ lodipi
beanel blgokats) (b-tisgiid - paes &1 ditiage, YripRaghl prigdipine, amlodipine
(an Vn%rflgelfrsaziﬂf rdnﬁé%]s%gg, chlorothiazide, hydrochlorothiazide, flumethiazide,
hydroflumethiazide, bendroflumethiazide, methylchlorothiazide, trichloromethiazide,

polythiazide, benzthiazide, ethacrynic acid tricrynafen, chlorthalidone, furosemide,
musolimine, bumetanide, triamtrenene, amiloride, spironolactone), renin inhibitors,
ACE inhibitors (e.g., captopril, zofenopril, fosinopril, enalapril, ceranopril, cilazopril,
delapril, pentopril, quinapril, ramipril, lisinopril), AT-1 receptor antagonists (e.g.,
losartan, irbesartan, valsartan), ET receptor antagonists (e.g., sitaxsentan, atrsentan
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(PF/ Kissei). -38 WO 2006/127287 PCT/ US2006/ 018185
[ 0098] Exanples of suitable anti-hyperglycem c agents

wo 0063287 N conbi nation w th the conpound of PEEUS2006/018185

present i nvention include gl ucagon- I|ke peptide-l
P- 1-36) am de P-1(7-36
Sai couticepds 60085 (LS rler NoscHor %9 B1d 6,540,360, Real ET/AT

Lﬁ%ﬂ%gﬁgé enpdfids (REIEHERIN RO LYR0), Rl epfurgticase ONER)
inkibitoten rvatmk})sldaz@uiﬁbmozeeiuamstEthEm@ﬁbﬁm@)ade? ArSpatrilat and

CJC 1%% uchem I nc), and the conpounds scl osed
FANRA %t/) fates.[ 0099] Exanpl es of suitable

I J
ST o R AL A5 o B o Gpithsion vighhe

¢amopansd of te preseﬂbmeeﬂﬁfﬁl ma;mm bbtta BSadréTM‘g i Hgias e
]gng b| tors, squal ene synthetase inhibitors, f| bric
ko5, %?tP%t(@nﬂééopmA@@?rrmtﬁlqgummbgor P ﬂp@&lylgma@e beta drug,

Sﬂ’hﬂ({?' &51§ts S&@ﬁ@@@?ﬁ)p%&gk]t #gflgobl ! SB&F gy%q.pélc

acl co-transporter

SN APLIO A @nd Takeda L6, melahbb&tﬂ(r‘édépﬁﬁ Wl{?ﬁ,@&ﬁsts melanin-
chol esterol ester transfer groteln

SRAFHTatisE Oﬂgwea@t@élvfﬁéﬂ mte@msé%(sﬁclanﬁswmpwsﬂm 7941

d
E{dﬁgord%??otl nl)f:g gﬁgrangﬁéé}oﬁﬁv Oargfeogg)fslﬁréhgg‘?mgtiéy&

400160 NPHTRori NPV B bditag shs )i NP 28yd N@Yarmb&marsaéomcotropm
rpgzlacrlbed above include those disclosed in

sing Taghor agonigts, kiytaming, zscepwmﬁmmod@amgm_issga-msm

BEERts. nonetyih Sl motulitqs) BhGiibargife redpige indibomr
releSsinPagans, MNoiliady,RoDubpBic fb&&l@jmﬁ hachk A KX INE® by

r educt ase_inhi bitors which maybe enpl oyed in 20

ReSFHEIOR, |BPNW(]PIHH)O¢F@VG€1 nﬁ‘ﬁpﬁoldnmﬁmmbi legftinf andreptin teceptor

L L e, ——

3(B9e(\‘3bmbr))nz)mmmahsﬁeaﬁcegge@lprrpounds as disclosed in
Pat ent No. 4,231,938, pravastatin and rel ated

l@%{fﬂ undde belachadsencagic agassss Whirhng, bereptiamallNemployed in

Goiifie it LTNARATF b Ao ‘%Efglgfig‘ @%@@2\3&%450 171,
(Qakéda/DREEPREN COAS 0358 L(Me@a@ PN 1698 %PM& 4.5 0r Br oY lQl%wn beta 3

enpl oyed herein include, but are not
aOpistes padiselosediin &1.9 Ragent Mog) $s4lpa<@der5t77&;61555,35141374zz 776,983

agﬁc?l%g%s tin, as disclosed in U S. Patent Nos.
0 “and 5,177,080, atorvastatin, as disclosed in

00815 Paty d
RS 08 iR ity S Sl

qombnmw;l)wma@ompcsmﬂ ot riresetk lsveﬂmnsncluﬂboﬂﬁtaﬂdﬂA‘yB@GZ
MiSgsLati N

[00116] The serotonin (and dopoamine) reuptake inhibitor (or serotonin receptor

agonists) which may be optionally employed in combination with a compound of the
present invention may be BVT-933 (Biovitrum), sibutramine, topiramate (Johnson &
Johnson) or axokine (Regeneron).

[00117]  Examples of thyroid receptor beta compounds which may be optionally

employed in combination with the compound of the present invention include thyroid
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30 (Shionogi-Astral/ Zeneca (ZD-4522)), as disclosed in

U.S. Patent No. 5,260,440, and related statin
weoovpaemds di sclosed in U S. Patent No. 5, 753, BBUS2006/018185

pyrazol e anal ogs of nevalonolactone derivatives, as

di sclosed in U. S. Patent No. 4,613,610, indene -39 WO

OB 1@&2@78@@5 tsze B b3Sl BEW Q941983 (Gf Cal SF), W099/00353

app%“’ RAREORYRT ey, 2o disclosed in PCT

160113 ( SWEéhiohéﬁrﬁﬁﬁe Rt AXe-iAhiBltdrs SHIM 9%5@ Bp@o&ﬂ?%n%oﬁed in

derivatives thereof, 'as disclosed in S. " Pat ent
combiyptisy gvithSemmosnd 03@6435@55 lgﬁermosmwuqlet f@tlﬂuirarmne

RS N R 0 e
dléfoﬁgrcléﬁ&hhﬁ@g?&fbré@sﬁﬁ&%ﬁﬁdfdexamphetarmne phentermine,

car boxy- 2- hydr oxy propane- phosphoni ¢ aci
phenylprepancdamingor diagiridoked i n French Patent No.
2, 3-.di bst.i t ut I
(BTN T8 aiiris ARG M D DELUGIS pristlf Srada o pLination
vABPihl %@ﬁlFQﬁth?f thO B304 2aveRBBA Mdeatgﬁ}a‘ﬁ%e g’fohnsl\olg & Johnson),

meval onol actone, as disclosed in U

ChxﬁﬁﬁhaﬁmﬂmgwkahmmnmmB@hwhmmEmekmnmumhnaandﬂscIosed in
#@%0 ﬁ.ﬁ No. 10 4,499,289, keto apal ogs of
[FREA0 o1 The plopragritioppd patens and Rateny pRli¢atiops, i facprporated
1P§£§g§re%¥yy@ cation No. 0142146 A2, and quinoline and

di ne derivatives, as disclosed in U S. Patent No.
[BOBII(]S 2TBe ailiuife@ﬂfﬂ Ihe’%aﬁutl{: gy whien efmployed in combination with

LT S P A 0 bt
iAdiemes ik @h?ﬁ%a@’@ﬁe@ﬁ Refetence 0240 %lle éﬂn%rﬁggét tohpé]ﬂ\&ob%s

phosphi ni ¢ ati d conpoun s usef ul
qth&iw@ais’&nnmdtbyametolﬁo%aﬂyshﬂm&daam GB 2205837 are

a0 ST P A
dr '?lliBrP 'oEr}nfé% gngﬁit'b'eﬁ@p&% @E) ﬁlyﬁég cgﬁ{uﬁeﬂﬂ# Bf éegllqgnt}alﬂg (1}@ S1owing

not ona
dﬁdhmﬁbheﬁkmwnddﬁ&@&zmﬁﬁﬁmeqha%ﬁedzo di scl osed by
Biller et al Med. Chem, 1988, Vol. 31, No. 10,

98231 1 g Mherg fh@mﬁleﬁr ﬁ@tl@glgpéw@,g@mtds a biguanide, the compound of PP
fgﬂﬂ\ﬁ§ PRIMBL icﬁ%h )IF% %@Pﬁ%‘iﬁg bighaniE kxjfﬂh%? th%tr%ﬁe é"’roné %bout

| uale |nh|b| ors, for éxa

(ﬂd)Bi:ltwﬂmﬁht llfDO ulﬁefeﬁﬂﬂﬁﬁbml\dtbouﬂo 8:1%o éBdut sand 4, 924, 024
and in Bille Neuenschwander, K., Ponpi pom
WPWJ ahBe C@B}awnéirof fornmyla 1 @il e pmpiohied et weightrtio to the

?ﬂse iBhibit; 491%411}1989} n'g% ?ﬁokaogo]o%ﬂ) o1f B aggl%t R]ée:}%rFWy

ene sy n ase i ors sulrtable

ﬁmhbk@lﬂotﬂaetdgjqaesguld pyr ophosphat es di scl osed by P.
Otiz de Montellano et al, J. Med. Chem, 1977, 20,
[99125} 49 The pempermdeadifprmile hvelbhe emploved srp Weightiratio to the

s%{fgﬁﬁ%éa B he range from about 0.01:1 to about 100:1, preferably from about
0.2:1 to about 10:1.

[00126] The compound of formula I will be employed in a weight ratio to the
thiazolidinedione in an amount within the range from about 0.01:1 to about 100:1,
preferably from about 0.2:1 to about 10:1.
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pyr ophosphat e (PSQ PP) anal ogs as discl osed by Corey
and Vol ante, J. Am Chem Soc., 1976, 98, 1291-1293,
w@bwspli2ey| phosphonat es reported by Mcd ard, RPAW/US1006/018185
al, 30 J.LAC.S., 1987, 109, 5544 and cycl opropanes
reporte Capsan .L....PhD. disseptation, Jun
B85 Dpheke peshent e Hiisisinegion, AnLstibe abént JY Bespmployed
ithif PhelBngel fromHbiodte. 0f &5 abbout SHTTREMay whithWihy b
SRR SwiBhcAnae o B dta 0 AL R OURg ey Wi Thay be
slninistdred mssivglé ahdinisled ldesasmmple dy &wlir itimes pabdayat i on t he
compound_of formul a i hcl ude, f enof.i_br at e, ) )
$hr dntionaly. g %‘F%‘P | urge 3 ﬁhEﬂzaL@,ne ERpaY PhingoRporated in
Bl ' dbous 15
£ SRBRIAGER o 61 s O a0 e
[ooaeic ol Waerd pgsetit] tnetfairhinfxeisaly theref eraydd, enipldyedan anhobnts
sequestrants, such as chaql estyranm ne,  col estipol and

Pt Be prga deny ahouhaf @i abeut 24 g axy dy whichmayde| as

R n GO B Hsds org & R g g0 i
(06080 0 AW herk @hdsattyGL P 1i geptidéd May Bd-hdministered in oral buccal

I sti gmast anyl phos- phoryl choline (SPC, Roche),
&ﬁrwg%gweﬁ,@a@ﬁw pAmEFsiFion osepiraietally asdesaihed iU S Patent Nos.

Caa A ELHELIAT] bR SRR
tefersplast i tuted urea derivatives), nicotinic acid,
aci pi nox, acifran, neomycin, p-amnosalicylic acid,

$431] n, Thepompoand pf {ormutalvilheraypleyad ip atweighi ratiqitorthe

as dj.scl in U S 4 9.9 t
Bhefafe et ey henbBh AR et PRl MR P8
h 86186 PP ARMphaAsmiHd/a6lk-DERIk Addnidt, 2P2 RttiBitdr d¥dther DPP4

4. 027,009, and other known serum chol esterol |owerin

ihibigasryrithin thegamee) frorn ebAg A0k hka #roud FOQihki repferalbEom about
d ] onbi nati on the conpound of fornula I
o2 A% o

" di sclosed in Drugs of the Future 24,

_%01154 19D confpdvias bhfdifula I JitBe ANGOMtidn il Dbd @hera! ?"b@ @inbloyed
i's effective in the prevention and regression o
ama weight matioyo therhyarlipidenic 2gehhsrepresenthivdBiin e rangedrom

h I ' S [ rel 9 (1),
ShoFsR0R B8N 30, BROGRRG o Bt a0k g Tasn
NeyEB] ACAT: drilhidhiikiStkatint B sRRERRSry RYRRIh) ¥eBtained employing
activity nmedi ated by selective Suppression of the
e TiPcinkibitomwiniap roslunyiBini the range o froinralont §.8 b me/ks t9'about

?ét) %?gl anfléol . _r%fg{a%[]y%rla}%ﬁ%@.gh&vtggggﬁlq%ﬂ%gseo\ﬁé tcg %ogu? %}ﬂes daily.

gbfﬁﬂﬁ ul Aipsttrrél SREAYaLItARZ Gh@ Abblets BRERYshRE, 'will contain the
mth, C., et al, Bioorg. Med. 25 Chem Lett. (1996),

TP inkdHitc0n art AQATntiofiiidm aloowt 1 tp hysit 500 gig; predernblyificms about 2

ftg Etbout 400 mg, and more preferably from about 5 to about 250 mg, one to four times
daily.

[00135] For oral administration, a satisfactory result may be obtained employing an

HMG CoA reductase inhibitor in an amount within the range of from about 1 to 2000

mg, and preferably from about 4 to about 200 mg.
[00136] A preferred oral dosage form, such as tablets or capsules, will contain the
HMG CoA reductase inhibitor in an amount from about 0.1 to about 100 mg,
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hypol i pi dem ¢ and anti-atherosclerotic activities in
experinmental aninmals", Krause et al, Editor(s):
wodobol287 Robert R, Jr.; Hollinger, Mannfred BCT/US2006/018185
Inflammation: Mediators Pat hvvays (1995) 173- 98,
Publ i sher: CRC, Boca Raton, Fla.; "ACAT inhibito
pefeeably Bpmabpit Hiorbpust Bendanaiganeisrablygien »abwtcl 0&9 about
4”1‘;' Curr. Med. Chem 30 (1994), 1(3), 204-25;
I"&i bitors of acyl - CoA: chol esterol O acyl transferase

[06035]) Tas shyRaRROhREHLES BhBIOEMAY BB efpldyed Fh@oshidssh an
wat er - sol ubl'e ACAT inhibitor wt I|p|d regul atin

aaequing within the mrige o6 fremaEbodt | meda:abpe] 2999 argand prefera %ly from
%ﬁ%ﬁané %%% éélCAT) 7. -41 WO 2006/ 127287

i\ Q Sevel opnent of a series of
[%Ui)ﬁ]' L ?ﬁf&i’eﬁ'ﬂﬁl)ﬂbséﬁe -fofid;-such as tablets or capsules will contain the

phenyl cycl opentyl ) net hyl Jureas wi th enhanced
siqyplcmh symglesttase dilabitar imen pipiopytof fRyp gboutdP tepbout 500 meg,

ts 995), 8(6), 359-62, TS- 962
Rfﬁ"’f?r%qﬁ%%oﬁ%’roﬁg?eﬁ?tan%@éﬁ & t d)( 25 [ 00108] The
[owe] PiITdR EbmpBRRIVT EFREUBIT MR- HeSaHARFedThr 492 the uses

recept or acti VI ty, such as MD-700 (Taisho
disenipesichenin bstanyOsitabledpeamdfot y2@ale, /orglRy, isuchi 4s|ig the form of

hiefo P gPacites o ROM SR OB GH R P B HE OB s bY
§U!B§ut'aﬂé’(ﬁ1@t inRvdnBed, BnRicEaA O iftReReNH] RFectich @ tihsioRs

as those disclosed in Atherosclerosis 115, 45-63
t(e&lﬁﬁ@esa(ng as stfmh injedidblE€ragneoud br n6N-3q¢ebBY sgluucplaosrl 0]

| es, of lL.e ileal. / bilg aci
TEoERinTeY Jerll b BeadRanisbrice fo S etmemhpes figh by
&Baaﬁ&vpﬁw%ﬁ&aﬂyh ﬁldh%\é%mﬂe%nh REh UABHCA RS § offectally such
disclosed i’n~ Drugs of the Future, 24, 425-430 (1999).
z[tsﬂﬁ]:hdforfﬁhd’ shpmeitymeEsn asdosa gt fomnglamhns:mmmgang @on-toxic,
npl 0 conbi nati o the 15 conpound of formula I
g%‘“f@&?“ﬁﬁ@@@%ﬁ%@ e 95N hhi bitors, such as

g@? 1%16 1 gﬁ%%'gﬁf%% ahll?r%feﬁ%a méﬁocﬂbﬁﬂa Qﬁ%ﬁtﬁr{‘fo}l\@eatmg any of the

itors, di scl osed in
&Eéa]séﬁdﬁc;losesldtetmmzsubbnmd;abass mdselate@eﬂsaawsy@%m&‘lmltal
and 15-LO fnnhl bi.tors, as .di scl osed endobr e%
OORPRRSHIRR Vo TmRIP . GORbRIBY Oat ﬂ%msgec fdhe,eqrapoung o fSmula 1,

Imﬁ tvam%f&h A&lﬂusﬁbéfms% Cgﬂ M8/t Andik ;ﬂggﬁm Ggent(s) and/or

Itor I ng signi 20 anti
pthepeypt itesdpeutd adentsin afoaianan olithgypiah@8deutidtl Fehicle or diluent.

1199- 1206, and Cornjcelli 15- Li poxygenase .an
The pharmagsutical LompORitior cafhe ?%E%‘hﬁt?% emglpélgpg cplgyentlonal soﬂd or

Y55 SR g R ERR RS A D8 Ot 0 e

atde ofi ygstretl @adminigragtige dush fio pharamcéuticalyrixicapibblo wamiers)

excipients, binders and the like. The compound can be administered to mammalian

species including humans, monkeys, dogs, etc. by an oral route, for example, in the
form of tablets, capsules, beads, granules or powders, or they can be administered by a
parenteral route in the form of injectable preparations, or they can be administered
intranasally or in transdermal patches. Typical solid formulations will contain from

about 0.1 mg to about 500 mg of a compound of formula I. The dose for adults is
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t he compound of the present invention include beta
adrenergi ¢ bl ockers, cal cium 25 channel bl ockers

w@ keobyiprsand T-type; e.g. diltiazem verapam | PCT/US2006/018185

nifedipine am odi pine and nybefradil), diuretics
(e.g., chlorothiazide, hydrochlorothiazide,
preferablybaniase anld;ZeﬁQQfmgm@tdﬁWawhwb can be administered in a single

dr of | t hi t hi
3% M 5t o ‘Qd“arfté %?tfg e e BH az de,
?ﬁdlﬂﬂ ynA Qy}ﬁ@dl 6hj Eéthlﬂé yiph@fion ﬁﬁly%etp?@ddcg@ B aseptically placing

urosem de, musol i m ne, bunetani de, triantrenene,

and mgrafeempephd offorasladrietp 2 vielnassptieailyiacae-dryimpandeealing.

SRR Rt n Bl S TR, e F1SE P Aok AP pEice Salin o
BRIMBPEN InjectitIOBRpAratiod.am pril, [isinopril), AT-1
receptor antagoni sts (e.qg. Iosartan i rbesart an,

V@142 t altwill B uné@rapod)thaaﬂle&g@nﬁs ﬂSSe(leVeg and frequency of dosage

%Ef'ﬁl t anxpfggg faé f@ﬂ]%‘%%%ﬁﬁv _'qﬁlzpa&gm‘ﬁiilqgw lggoglga Yaﬁw'g § factors

S 0y 0 s e, I s

iengthr af actinnl oﬁ tpt cappeniNBPppedieshags, bodwsweight gpapalihdaltls sex

b | _NEP- ACE .i nhi bi
SRR P 1OE SO SgaRs AR R 9 B BroRy o g of gereton, crug
(00 dmlioi X AMRERRitP bf G ?Eﬁkhﬁr adidigapesity agents for

use I n conbination wt conmpound of the present
i[00343] | oPPPrtinhibétory dptivery 8f ‘dﬁrcem@logmd:s afgeprssent mvention may

i pase . ibito aserotonln opami ne). reupt ake
.bﬁpﬁﬁ?ﬁlg}e%a et 0F 51 5 HE S50 FYR A B OH Rt s deghee I
dhBf DPPUE AR & éhafagé’ a;hg% @g@gﬂuba%éepﬁgeaa&

suc as Synaptic SNAP-79 T- 226926
rsebsaratec dnhibitionecoapthots (KMEAR)s) faydhe PPP-4 mbitatorsofihe invention

concenc%atl ng hotgnogqﬁpre a%b%éﬁéwaagga%%g lg%'gst Sbelow

gal anin receptor nodul ators, orexin antagonists, CCK
agoni sts, NPY1l or NPY5 ant agonsi st, NPY2 and NPY4
r@Cidning} Bxpression tandRuriffdation rof maam'mPPabt or agoni sts,

hi st am ne recept rmdul at rs, - bet a- HSD- 1
i[A%144 ¢ oile ge%ﬁtﬁglﬁ@@ﬂhm) (RO Tase, JigHAMthe

B UL i A

%@G@@MGABMGM mﬁAG@MAA&H@AAMTTGETIM&d on the
leptin_and leptin receptor nodulators, cannabinoid

r@l&l@etléff SeqHEREG ¥ ths Ruman lone(@cesraion mymber MAH 4£7)) PR Products
14
e pithda 28 eRebN BUMA TGRS bl o8B, rors B ]y

efmpkfytch 6NCHROD Gdwbelg DPPA wiistraPCRap asinglpsifnetshe
present invention include AJ9677 Takeda/ Dai ni Eon);

|GEHAEEARECHAGASCERaY ECE GG
b[S félné'?I‘ate Kpnl and Xhol sites. The Kpnl and XhoI 81tes were used to extract the N-

terminal His tagged gene. The His tag, which could be cleaved and removed by
Enterokinase, was included to allow purification using the TALON affinity column.
The gene was then ligated into the Kpnl and Xhol sites of the pD16 vector for stable
transfection. Stable cell lines were generated by transfecting the expression vector into

Chinese hamster ovary (CHO-DG44) cells using electroporation. The CHO-DG44 cell
-47 -



agoni sts, as disclosed in U S. Patent Nos. 5,541, 204,
5,770,615, 5,491,134, 5,776,983 and 5, 488, 064.

wQ 0@éABR8sExanpl es of |ipase inhibitors which nByT/082006/018185
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optionally enployed in 25 conbination with conpound

it 9585 b B R Db AR A B, oo nd
\fl\tﬁyﬂcﬁﬂeﬁ Iﬁxfiﬁ‘b &inky rghﬁ&hué%a%ebxﬁbﬁlﬁ?@ér};g fTheigm bsée’i%/ml were

ch mady be optionally enployed in ination wt
celisetaddransioried withr @segof DWeMg)eiem;pbmtiaw{ 9G®V, and then

BI o I tr lfl(?} TZ§ 6@?1?] éﬁt%g@ﬁi&% r#ﬂ{,‘%%l g&pr&%eegT@ppplemem

t@%(sr @hﬂvé&&tféﬁe%cﬁ@ﬁ R}V%s SAARRY RS MEhGhe xqﬁ)’(t 10 nM IC

optionally enployed in conbination wt otm
oAﬁGI‘rﬁefupiheslémays theevells owere plated detotiindividiial Wellﬁk3>f\96 well plates

e T

Aot Lo L S

oftthoergiréspedeprotanyed in  conbination with corrpound of

t esent invention incluyde fenfluram ne,

d@ﬁ?‘gﬁﬁ et t QP‘HWX%WI#)@W P&’Sx"e?ﬁ%Talsaur@%Wﬁ@ot
S&ﬁ&%ﬁ‘tl i'e@\?ltmglﬂll Sh n?ﬁ]cﬁr gltﬂ?nos 6¢ @k gf@(actlg tgg)és%{r@ﬁtﬂl%Ugh the

picilofex, sfbutra exAmshet A ne,
pdodungh. ﬁlﬂmﬁml protaie was further pﬁi@ﬁed ﬁﬁ@é&keﬁftﬁxaﬁﬁﬁbﬁ@idh@nge

e SR DoBlaleras L) gnd HishrRAERVBROQ felurgs. The fna
e e T A et S0 BB B A oy

Tihdicatbd nempmpula:trcexd of BXPPA4 in the darppleeDhe pEibh oftHerSteRY i1d 27
I ncor por.at ed e| n biéstr ef erence. %)0121] The above

ATHBP 2P1AS FrunfcatRd ey Whils ths ether \ﬁasCléﬁﬁm gheiNon
o TR R 1 A e

t dvenah ¢inclodiag 'Has ey ls BebesdEhy protaasesipledeheiniRé €M cR! Total
out above or as otherw se determ ned by one of

aieHLGopCniation was measyed using @@z&q&dmm@ mpikod eng theragnount of
Oti-le Lo IRA QAR irt lé{l :bhr tﬁ%ﬂn% {h ﬂggh? ﬁﬁt'h a prg\%%ll?sl}? ne

nore ot her therapeu agen

(Irhlatautenem injaibitor G€icrs 0AtriM). No blphvfsnf Idhb @0t Wgs observed during

m{ﬁ%‘ nation ratios and dosage ranges are preferred.
ition or catalysis, suggesting that both protein populations are functionally

identical.

DPP-4 inhibition assays

[00146] Inhibition of human DPP-4 activity was measured under steady-state
conditions by following the absorbance increase at 405 nm upon the cleavage of the
pseudosubstrate, Gly-Pro-pNA. Assays were performed in 96-well plates using a
Thermomax plate reader. Typically reactions contained 100 pl of ATE buffer (100
mM Aces, 52 mM Tris, 52 mM ethanolamine, pH 7.4), 0.45 nM enzyme, either 120
or 1000 uM of substrate (S<Km and S>Km, Km = 180 pM) and variable

concentration of the inhibitor. To ensure steady-state conditions for slow-binding
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20 [00123] Were the other antidiabetic agent is a
bi guani de, the conmpound of fornmula | wll be enployed

WO pooa/12®87ht rati o to bi guanide within the ranper/i/§m06/018185

about 0.01:1 to about 100:1, preferably from about

b 0950 o i kAR FRELOTIRNER D ETUIG b

subfti-dte hdtition, tmmmatmﬂlerrangﬁnmnm@h @dﬁb&rQﬁl:uﬁoﬁ@waﬂadﬂDMSO
100; 1 pr ef er ably 25 from about 0.5:1 to about 50:1.
*’fné TOWCWWW‘B@HPB?WPCBI Po-wi 11 be enpl oyed in

hﬁﬁ&dr?o%eﬁ A Bes i%%ﬁ%&?%# ﬁLfﬁlng&u%lgir%ag gk? 1&5&%
1@otBerin.to about 10:1. [00126] The conpound of for nul a l
wi Il be enployed in a weight ratio to the 30

t hi azol i di nedi omg .in gﬁ”&?mu_pig &eg% .1y the range from
about 0.01:1 to aboutéloo preferably from about

0.2:1 to about 10:1 44 2006/ 127287
PCT/ US2006/ 018185 }'5 i@7] | Where present, the
thi azol i di nedi one ant etic agent ma()t) be enpl oyed

am)u ts. h| n.the.ra om about 01 tqQ .apout
av'nla i tl‘?Pa‘{/d%‘éthaé@f#ﬂF@tCQP%?@trﬁﬂo%ﬁ quvléglé?rf vis

e YIRS vel%ﬁys 0cﬁ§ %é%nééj inhibTBS rD&ke iSaY- gllifféc)h negietween the

Opt 1 onal e su fony urea an hi az I one

mmyblbmed vatmntptanébe«:kgrmun@ backgrmguﬂes thabite of gpdnitaricbes substrate

compound of fornu unt l.ess than about
%%ﬁs mt?% Sf@ﬁom@’@ew% F@fﬁﬂﬁ% n or salt

of ARy,

Ve, SaPsRs R B LE %%6‘%‘%%%?“%}4 ch e e BRRE i
asllmnmlgsbmpetﬁitwelmhﬂbrtgjrmooordmgmded doses one to four
tinmes daily. [00130] Were g@esent GLP-1 peptides
maybe adm ni stered in_aral cal 10 fornul ati ons, by
nasal adm nistration parenieral ly as described in
U S. Patent Nos. 5,346, 7()h+§£~3r aTech), 5,614, 492 and
5,631, 224 which are incorpordt’®d he@kin by reference.

1] be e 9 ed in
Ig\)g\i/)égﬁgh téﬂr@{n H{%Q%}% 08{11 E&il 35 Hu&C&p\éﬁbﬁ;ﬁAﬁ%%% eement of Ki
eI obtainddHATh Hefiadyg aﬂn@h@na ovag@itrate.coREARAEOAA In Lhses
a oni sts, PPARal pha/gamma/delta triple agonist, aP2

BT 106# therlos sHRstralsFrmCeRiFition meas clgise m ?hetenzsymgmentratmn

5%8%%%9%3&? Bickiste B0 e Naiton, PASHEE T bl Ty e

deplgtivh@f thedtteetiflgibiterent i on wil | be generally be
enpl oyed

ll-_zl—(E+I+IC50)—\/(E+I+ICSO)2 —4E]

v0 2E 3)
where vi and v0 are the steady state velocities measured in the presence and absence
of inhibitor, £ enzyme concentration.
[00150] Each ICsy was further refined to Ki, to account for the substrate

concentration in the assay using equation (2).

! Morrison, JF, Walsh, CT. Advances in Enzymology. 61 (198R), 201-206.
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in a weight ratio to the hypolipidem c agent (were
present), within the range from 20 about 500:1 to
wW@bwat127286500, preferably from about 100:1 to aPOUS2006/018185
1:100. [00133] For oral adm nistration, a satisfactory
result may be obtaine_%ﬁgghQVL¥?gﬁ$§e MIP inhibitor in
an anount within the r bout 0.01 ny/kg to
peeSl] SR BNowAg aBbetREBRY Mrefehpoyal duthe Bx sta@d elsewhere
about” 100 ng, one to four tinmes daily. [00134] A
perefner red oral dosage form such as tablets or
gﬁ%s@:ﬁ]ltse@, will contain the 25 MIP inhibitor in an
f fromabout 1 to about 500 ny, preferably
Bhemebaut 2 to about 400 ng, and nore preferably
fromabout 5 to about 250 ngy, one to four tines
#Bul=yiso0G135] For oral administration, a satisfactory
suIt y be obtained enploying an HMG CoA reductase
93? in an anount within the range of from about
tL%ﬁ%@OO 30 ng, and preferably from about 4 to about
200 [00136] A preferred oral dosage form such as
Pablpedszlor capsules, will contain the HMG CoA
Eﬁngt se inhibitor in an anmount from about 0.1 to
o]l 0 ng, -45 WO 2006/127287 PCT/ US2006/ 018185
BoEbPBRR ¥ i Bibafiationy L 0 about 80 mg, and more
preferably fromabout 10 to about 40 ngy. [00137] The
Shoa mbsmmmwhobmmvor bensyldxgcazbeybyed i n

?ge es | an Ht wi thin the range of from about
%OIE%C Hauace 66@ and preferably from 5 about 25
Wﬁ@ﬁ@ptﬁne&g@fﬂmﬁ&ol%] A preferred oral dosage

rm such as tablets or capsules will contain the
PMaOendinsihnitudoasle | nhi bitor in an anpbunt of from
g@gg& 10 Ho about 500 ng, preferably fromabout 25 to
=AY 36°12%€00139] The conpound of the formula |
ﬁ?ggrnstered for any of the uses 10 described
erein y any suitable neans, for exanple, orally,
S1HEl; echiarofoba f or m of tablets capsul es, granules or

0 rs;.sublingually; bucally; parenterally, such as
Gﬁﬁgi ﬁg 409 nt ravenous, intramuscul ar, or
htha§&ﬁ%g&£ﬁhgiectlon or |nfu3|on techniques (e.qg.,

as ster i nj ect abl e aqueous or non-aqueous sol utions
dﬁﬁ\smmﬂmnemmns)mdnasalIy, i ncluding adm nistration to
th nasal .menbranes, such as by 15 inhal ati on spray;
'E&P‘?ﬁu@dﬁﬁz Din the formof a creamor ointnent;
LBHE Cﬁﬂbhﬁl g in the formof suppositories; in
osage unit t|ons cont ai ni ng non-toxi c,

NaBHj, = sodium borohydnde

MsCl = methanesulfonyl chloride
DIBAL-H = diisobutylaluminum hydride
TEA = triethylamine

min = minute(s)

h or hr = hour(s)

L =liter

mL = milliliter

UL = microliter
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pharmaceutically acceptable vehicles or diluents.

[00140] In carrying out a preferred nethod of the
wo pwenti28h for treating any of the diseases dPEDIUSNEE018185

herein, such as di abetes and rel ated di seases, a
§Q2$£ﬁ§ utical 20 conposition wll be enpl oyed

ofit al hi ng one or nore of the conpound of fornula I
mit=hmiligraini(d)out ot her anti di abetic agent(s) and/or
antihyper|ipidem c agent(s) and/or other type
?ﬁ%?ﬁﬁg ﬁﬁc agents in association with a

m ?Z vehicle or diluent. The pharnaceutica

conp05|t|on n be formul ated enpl oyi ng conventi ona
®el Fanibliequiviabpmt d vehi cl es or diluents and

pharmmaceutical additives of a type appropriate to the
Q?rﬁﬁ’a’ée@?eré%? red admi nistration, such as

5&131 y acceptable carriers, excipients,

%é%?@ﬁgﬁ ot i ke. The conpound can be adn1n|stered

MQ=ﬁammmblan speC|es i ncl udi ng humans, nonkeys, dogs,
an oral route, for exanple, in the form of

Th@l“e@énlabfﬁr?@{ﬂné%‘ gTB@%%Is, granul es or powders, or they

ﬁag quﬁgstered by a parenteral route in the form

of injec e preparations, or they can be

aghre mieBingpetht30 i ntranasally or in transdermal

E[gtches Typical solid formulations will contain from

&Gt= blg!l}pﬁ’@foqr%angﬁélmudf;@@ptﬁ@togpp@’ conpound of formul a

t@?ﬁ%@%éﬁg%ﬁ‘ég pref Ie?abl-;‘/ﬁb\e/\‘to\/\éggmllgzgg; 000 ny

Selvettod (Prep HPILCQ&?O eHsOIONYsSNMeO'd- DN % THAgl e  dose
or in the formof individual doses froml1l-4 tinmes per

891}’311‘[]@)@@3 HEAGyH waMeDFY E Yol @ 1} bp’«aTEfx. on may be

F‘or rul g‘fgﬂ% g%\k/?gb&ﬁase&lﬁtg%ﬁ%r o6y guggdof

8£31bi M@ss SpecFQhadgSpectidngetgont ent s of the Vi aI are

m xed with 2 nL of physiological saline, to produce

&HiMﬁm@glafﬂseluﬁ%ﬁ&ﬁ%%nesﬁomF@ﬁ1421 It will be

W ﬁ&?e%yagﬁet{cr}gsoi ¢ fic dose level and frequency
osage any particul ar subject can be varied

@qﬁvwédm\ame(@)j upon a variety of factors including

the activity of the specific conmpound enpl oyed, the

net abolic stability and 10 | ength of action of that

conpound, the species, agjﬁg,_gﬁg% i ght, general

heal th, sex and diet of e su F%ﬁt, t he node and
1{00162]3f ”ﬁlﬁﬁﬂoﬂbﬁ’hfgaé)daﬁﬁblesra@é o®fde@ X d&kiibéithedfivigtion in further
combi nati on, and severit the particul ar condition.

dewils @ewampleﬁhwbich ¢ oa:h fhahesymee prescrilyiponismplated for
¢ Err%g% |%§F tﬁg ayen § L a?en in %ﬁe%? 111915&31% gﬂc{'ﬁ& tg Ymitst?le %ve%ﬁon.

RN neasu
'[0\5‘15‘3] ti E@eﬁéra%&féné@@ﬂrﬂﬁcﬁﬁd@ bﬁ‘@M @%&eﬁflnﬁd‘mloﬂ such as the
appropriate substrate or pseudo-
particular compounds disclosed in the following examples, have been identified to

inhibit the catalytic activity of dipeptidyl peptidase IV at concentrations equivalent to,
or more potently than, 10 uM, preferably 5 uM, more preferably 3 pM, thereby
demonstrating that the compounds of the present invention possess utility as effective
inhibitors of dipeptidyl peptidase IV. Potencies can be calculated and expressed as
either inhibition constants (Ki values) or as ICsq (inhibitory concentration 50 %)
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substrate. Inhibition constants (Ki values) for the
DPP-4 inhibitors of the invention may be determ ned

whoobhe728et hod described in the experinmental SBCL/US2906/018185

bel ow. C oning, Expression and Purification of human
%Fes agcprekeqq 4&%%&%&%&%&1}%1% elanPP 5 %sPaCR te1F1r etﬁgrgoed

héramenta (CI ont ech) using two pri rrers
ACGCCCGACGATGAAGACA and AGGTAAAGAGAAACATTGIT, based on
the nucl eotide sequence of the human cl one (accession

nunber M/4777). PCR prod ?ﬁf cloned into the
pcDN4/ H sMax TOPO vectorﬁ?ilﬁnvﬁ' f'ogene). For stable 25
transf Si(hhﬁﬁomﬁtl@lﬂmlélﬂbf@heﬁmé-m&l BhRag1-8 3L ng
prinmers GGTACCAGCGCAGAGCCTT a h y
CTCGAGCTAAGGTAAAdIyArapyrrot3 4tldpg@dmaﬁ-en¢<pn| and Xhol

sites. The Kpnl and Xhol sitesgywere used to extract
the N terminal H's gyeqy gefe.” he Hi s tag, which

coul d be cl eaved and pvedk NH3Ki hase, was
included to allow purificagion |usi ng t he TALON
affinity colum. 30 The géne_was-then ligated into
the Kpnl and Xhol sites of thg plp 16 vector for stable

transfection. Stable cell |ineg were generated by
transfecting the expression vecior into Chinese

hanst er ovary (CHO D&44) cells using el ectroporation.
The CHO DGA4 cell -47 WO 2006/ 127287 PCT/ US2006/ 018185

EAPRIEEA L2y BRI 7 BN 8 o>

gkoﬂthyﬂ-ﬁanethyll—Rdaﬂhm&apyrmhm-caﬂhmylalx107 cells/m
were collected, transfecyed with 60 gg of DNA using
el ectroporation at 300V, ndl'then transferred to a
T75 flask. On the third day ow ng transfection,
the HT supplenent 5 was re and sel ection was
initiated with net hot reeat’e Xco.M@ nM ICN). After
a further 10 days the cells veregplated into
i ndi vidual wells of 96 well tes. Every 10 days the
concentration of MIX was inegeased two to three fold,
up to a nmaximumof 400 nM Hinal stable cell Iine
sel ection was based on yield®nd activity of the

se t [
FURSEP S ol nfk AL 4- LRI QPRI oy d¥'(5 ST12.59n ! iyt 4-chloro-

i nant DPP-4"using Talon resi
idxobutemdate (2e5g)l 12 Shymiad), demdylaryine ({050 my, 018 mmst), afd dcbtic acid

B350 i 0 Sertie B i RorOpih f1eeton (LURRY veb HiBi & Greng aniggrature
@38}9 gﬁeﬁhﬁt | gxﬁﬁ{ogftﬁor@te 19% {4. %H}f?c%l na? &ﬁ{ea%)}hearggcuon

gh reso Mono

yuﬁﬂuMd&tmnyioatlhm&ht amb%{é?ﬂ}%tgﬁl for 24\11] ﬂ‘he &falc’don was

sequ
quenc ef w1tﬁ concentrated HCI (1 mL) and the mixture was stirred at ambient

temperature for 2 h. The reaction mixture was then concentrated in vacuo, diluted
with diethyl ether, filtered and evaporated. The residue was purified by flash
chromatography (120 g column, 0 to 100 % EtOAc/Hexanes) to yield Example 1A
(4.2 g, 79 % yield) as a yellow, sticky oil. 'H NMR (400 MHz, CDCl3) §1.22 (t, J =
7.5 Hz, 3H), 2.36 (s, 3H), 3.63 (s, 3H), 4.11 (q, J = 7.2 Hz, 2H), 4.86 and 4.97 (AB,,
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15 indicated two popul ations of DPP-4 in the sanple.
One portion of the protein had 27 am no acids
wao eawsaz2ed fromthe N-term nus, while the ot hePCTES2006/018185
| acking the N- term nal 37 am no acids. This suggests
h : . , Fent .
S RO R, SO S E A b L 1 T ORI TS B 2 S0
1.0678H@nc 2H). SIMTHT 2 41020t €i n concentrati on was
nmeasured using the Bradford dye nethod and the anpunt
of 20 the active DPP-4 was determ ned by titrating the

it . e zed i mbi hi :
EOGUR 1 SR STHLANE Y GOARARL Fa GREal AR RRhBVLE
Byl yiridiRe-8)5-diohokgiate suggesting that both protein
popul ati ons are function hly identical. 25 DPP-4

i nhi bition assays [00146]; I nhi bition of human DPP-4
activity was neasured under_Steddy-state conditions
by fol |l owing the absorbance irtrease at 405 nm upon
the cl eavage of the mEewdosSubstamme, G y- Pro- pNA
Assays were performed in 96-yel lgplates using a

Ther nomax pl ate reader. Typ y reactions contai ned
100 | of ATE buffer (100 30 Aces, 52 MM Tris, 52 nM
et hanol am ne, pH 7.4), 0.45 fhM enzyne, either 120 or
1000 M of substrate (S<Km anfll SSKm Km = 180 M and

BPEE! SraBRCERL #5L07 FheD S5 RO Moo ) o
20064 & ok BifwReA (199200 61T 2A&on thixirb wtag kSrre®@iizinttdemtas

prei ncubated with the conpound for 40 mnutes prior to
tsoipsrafuge Eordddi t Thencrudeprodpeti(3(«2) e PrEfed by fashyghromatography

ol i nhibi UL " fipab, .
03D Zhp gl VR LA IRERSRE B BB BT B ST vield as
bA1B 8l dwPbi1. PO BIMK (MeGMEYAICIRCI9M PY2 {4 Ut N9 HA)BHY] 2.600, 3H),
data to the binding 5 isotherm vi = Range +

e
B&0 Ky 38010 (g, d = 1.9 Hz, 28B04.8Q pnd A (AByiJ/ T4 10z, 2H), 7.13 (d,

i.niji acty | ocj djtfer C trations
& TR 5726273 fe Bl g Bugae 1t BUERUCRETSET (e

absence of inhibitor, range is the difference between
the wuninhibited velocity and background; background

Esample YGit Metliylst@at-dinhioropbemd)-2 Jtdimeth yhyidexi-¢-ghenyhb,7-

Elﬁleyd%(?-%ﬁj[t)yrgglo?giybqg)"riﬁinle-s}gzpr oy)ifllale coefficient.

N
-
O
N COZMe
(o)

Cl

Cl
[00156] Method 1: A mixture of Example 1B (241 mg, 0.6 mmol) and aniline (60
mg, 0.6 mmol) in ethanol (10 mL) was refluxed for 72 h. The mixture was
concentrated in vacuo. The residue was purified by flash chromatography (40 g
column,0 to 100 % EtOAc/Hexanes) to give Example 1C (166 mg, 67 % yield).
[00157] Method 2: A mixture of Example 1B (671 mg, 1.6 mmol) and aniline
(168 mg, 1.8 mmol) in ethanol (5 mL) was heated to 175 °C for 45 min in the
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[00148] Calcul ated 1C50s at each substrate
concentration were converted to Ki assum ng

w@oovpa2i28T ve i nhibition according to: Ki | C50 PCIL/ESOB6)18185
(2) [00149] Al inhibitors were conpetitive as judged

@Ycr&vé«%r yl"h%‘}@é%tl@ﬂt[\x%ﬁ ﬁgﬁﬂﬁe@f) hsh o ﬁﬂ?ﬁ g;t%gh? sz%' Q@oqumn, 0 to

romthe assays a ow SU

DODeHtONal/ Hexsnes) 0 gwesExamyﬁe i éf (h%ﬁhgaﬂ %Iﬁeld)Ws a pale brown
substrate concentration was close

whidc eHIWMR (RO Miad PRl - 7§§§>a%H)= ﬁﬁé (%izf’tfg) HSB élnfl P00(8Bq, J

L1 QL RO S0 5, RO 1 95 A Sy R,

%E’.k (d \00E 1% EZ 168) 7.7804,wher® N1, 28)d[MPHFT-L4¥Neo st eady
state velocities measured in the presence and absence
of inhibitor, E enzyne concentration. [00150] Each

LR V4 Aok BRSO Hhorh REAGH 7 Bkl gpheny-

6,2)dih ) opyHdlo[3) lasfs-cgé. Advances in Enzynol ogy.
61 (1%68};3 201- 206]p%- 49 WO 2006/ 127287

PCT/ US2006/ 018185 A F 001511 The foll owi ng

abbrevi ations are erf edNj n {pé Exeﬁples and
el sewhere herein: P hepyl i benzyl i-Bu =
i so-butyl M = nethyl Et =Oeth aPr = propyl 10 Bu
= butyl Boc or BOC = tert-but gar bonyl Cbz =

car bobenzyl oxy or car bobenzox
HOAc or AcOH = acetic acid

benzyl oxycar bonyl

Cl
[00158] Procedure #1: To a solution of Example 1C (160 mg, 0.4 mmol) in THF
(10 mL) was added 2M LiBH4/THF (0.4 mL, 0.8 mmol). The mixture was allowed
to stir at ambient temperature, and the reaction was followed by HPLC and LC/MS.
Additional 2M LiBH4/THF (0.8 mL, 1.6 mmol) was added, and the mixture was
heated to 50 °C and stirred for 18 h. The reaction was quenched with saturated

aqueous NaHCOs, then diluted with EtOAc. The aqueous layer was extracted with
EtOAc. The combined organic layers were washed with brine, dried (Na,SO,), and
evaporated in vacuo. The residue was purified by flash chromatography (40 g
column, 0 to 100 % EtOAC/Hexanes) to give Example 1D (11.5 mg, 8 % yield) as a
pale yellow oil. 'H NMR (400 MHz, CDCl3) § 2.89 (s, 3H), 4.46 and 4.60 (ABg, J
11.9 Hz, 2H), 4.85 and 4.90 (ABy, J = 17.2 Hz, 2H), 7.16 (t, J = 7.5 Hz, 1H), 7.21 (d,
J=17.9 Hz, 1H), 7.33-7.43 (m, 3H), 7.56 (d, J = 1.8 Hz, 1H), 7.77 (4, J = 7.9 Hz,
2H). [M+H]" =399.20.

[00159] Procedure #2: A mixture of Example 1C (183 mg, 0.43 mmol), and
lithium hydroxide (~200 mg) in THF/H,0 (4 mL) was allowed to stir at ambient
temperature for 18 h. The reaction was then heated in the microwave for 1 h at
120°C. The reaction was quenched with 1N HCl and extracted into EtOAc. The

combined organic layers were washed with brine, dried (Na;SO.), and evaporated to
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DMF = N, N-di net hyl f ormam de 15 DWVSO =

di net hyl sul foxide EtQAc = ethyl acetate Hex = hexanes
wW@RiBE32728Thl orof orm CH2C 2 = di chl or omet hane POI/Ub#006/018185

tetrahydrofuran TFA = trifluoroacetic acid Pd/C =

%gé tadiiiRa01 58aRe(34 tig BW%‘Ylbl"(\i/é B Apalb oISy 86Tidie'H NMR (400

= sodi um bor ohy dride 25 Cl= net hanesul f onyl
Niblzo€CDdR;) S01. 8BALs; BH% 4:!85 &M?@(&B@dﬁﬁbﬁﬁﬁ%ﬂlﬂ& 1 =17.5

i 1&?25/ R i 750 (& D) 1 B 188 T b s 2 S,
287 +

%?nﬁﬁﬁi%f(éh%)z%@%{&g@}&@ 9 Hz22M) W@I 2@14}52 81, .

[O0R60]| | oL sohdtintof thé acid (Zﬁong,t (bﬂqonnmlhmeTHE aitas oddegleetid

iS5 5 AT TLG S LD LML e L 03
R]g‘loli})t. Immediate precipitation was seen. The mixture was stirred at ambient
temperature for 2 h, and was then filtered and washed with THF (1 mL x 2). NaBH,
(11 mg, 0.29 mmol) in H,0 (0.3 mL) was added dropwise to the filtrate. The mixture
was allowed to stir at ambient temperature for 18 h and was diluted with EtOAc/H,O.
The organic layer was washed with brine, dried (Na;SO4), and evaporated to give

crude Example 1D (11.5 mg) as a colorless oil.

Examples 1E and 1F. 3-(Chloromethyl)-4-(2,4-dichlorophenyl)-2,7-dimethyl-6-
phenyl-6,7-dihydropyrrolo[3,4-b]pyridin-5-one; and (4-(2,4-Dichlorophenyl)-2,7-
dimethyl-5-0x0-6-phenyl-6,7-dihydro-SH-pyrrolo[3,4-b]pyridin-3-yl)methyl

methanesulfonate

N _N
N N
X c o OMs
0 Ci 0 ci
cl : &

[00161] Procedure #1: To a solution of Example 1D (11.5 mg, 0.03 mmol) and
triethyia:mine (15 mg, 0.15 mmol) in dichloromethane (2 mL) was added mesyl
chloride (10 mg, 0.09 mmol). The mixture was allowed to stir at ambient temperature
for 1 h. The solvent was evaporated, and the residue was purified by flash
chromatography (4 g column, 0 to 100 % EtOAC/Hexanes) to give a mixture of
Examples 1E (5 mg, 42 % yield) and 1F (4 mg, 29 % yield).

[00162] Example 1E. "HNMR (400 MHz, CDCl3) 3 2.89 (s, 3H), 4.31 and 4.56
(AB,, J = 11.9 Hz, 2H), 4.87 and 4.93 (ABq, J = 17.6 Hz, 2H), 7.16 (t, J = 7.5 Hz,
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HPLC = hi gh performance |iquid chromatography
PrepHPLC = preparative HPLC Sol vent A (Prep HPLC): 90

wQO2Me0a2R8s0D % MeCH + 0.1 % TFA 15 Sol vent B ( PP@€pUS2006/018185

10

15

20

25

HPLC): 90 % McOH/ 10 % H2O + 0.1 % TFA LC/ MS = hi gh

f e Liqui t oQr / tromefr
TED PSR AL Sy SUBL R0 20, PRER ERORL FONEE Doz, 1o,
HeIQUUF Lo FRSEHE et (domet 7.y HZNMR). Mg ] ‘ean 1 TiegInet i ¢
resonance 20 equi v, = equi val ent (s) EXAMPLES £g0152
TOM68D| | Bxamplechianpl NYR: (4000vibizi §BE11) & 238565 BHD 2 He(s, 3H),

YR L P 5 AR R BT S S 1
GAL b)) 14 1@H1t 75860,V @ﬂtﬂgnmﬁv.gzthfﬁsg(ﬁg@?m P58 (broad &AL, 7.78

and not ‘to’lim¢t the 1 nvention. 00153] "I n general,
md,efeﬁr&ﬁz,a}mpqmmreﬂﬂh’ﬁ.present i nvention, such as

t he articular conpo di [ f ol i

T bt LRS00 EE25SH 18 BTS 914 Bk ana
O O B e e e 13
Bidvide it BBy @b ynrbol) Thoméxtpresfasradloived Bhstirtah emblent @perature

denmonstrating that the c oupds of the pr. t

T h TR SP GRS YEPYTEES. T Loy Fesiop s phRRFOPY B of
A L, {1 e e o tlo 12 4
uag,B3S)) oy a edofl€Ss@il( i nhi bitory concentration 50 % -51

WD 2006/ 127287 PCT/ US2006/ 018185 values, and refer to
activity nmeasured enploying the in vitro assay system

R R e P G i oraphepyD 2T Simeirk S phenyt-67-
ydih§dropysi-d1y31eblpyridin-3-eheb] pyri di ne-5-one N N NH2 0
ca a

N
asee
N N3
o cl
cl

[00165] To separate flasks containing Examples 1E (5 mg, 0.01 mmol) and 1F (4
mg, 0.01 mmol) in DMF (5 mL each) was added sodium azide (5 mg, 0.08 mmol

each). The mixtures were allowed to stir at ambient temperature for 18 h. The
reactions were diluted with EtOAc and water. The organic layer was washed with
brine, dried (Na;SO4), and evaporated in vacuo. The crude products were combined
and purified by flash chromatography (4 g column, 0 to 100 % EtOAC/Hexanes) to
give Example 1G (5 mg, 58 % yield) as a white solid. "H NMR (400 MHz, CDCl5) §
2.85 (s, 3H), 4.24 and 4.31 (AB, J = 13.6 Hz, 2H), 4.88 and 4.93 (ABy, J = 17.6 Hz,
2H), 7.17 (t, J = 7.5 Hz, 1H), 7.21 (d, J = 7.9 Hz, 1H), 7.38 (t, J = 8.1 Hz, 2H), 7.42
(dd,J = 8.4,2.2 Hz, 1H), 7.58 (d, J = 2.2 Hz, 1H), 7.78 (d, J = 7.9 Hz, 2H). [M+H]"
=424.19.
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Exanpl e 1A. Et hyl
2-(chl oronet hyl )-4-(2, 4-di chl or ophenyl ) - 5- (2- met hoxy- 2

W0 2(06/127287 PCT/US2006/018185

10

15

20

oxoet hyl ) - 6- et hyl - 1, 4- di hydr opyri di ne- 3- car boxyl ate
C H N1 EEQRC CO2Me CI Cl [00154] A mixture of
2, 4-di chl or obenzal dehyde (2.3 g, 12.9 mmol ), ethyl
F¥xahiply h- 3-3Aminometrybpd-€,4-dichlexoph2nd)-2mmkthyl-6-phenyl-6,7-
benz | am ne (80. and acetic acid
‘%owmb’[é4ﬂm")qg§“h§)?§6%§?“al cohol (15 nL) was
stlrred at anbient tenperature nNl5-for 65 h. Methyl
3-am nocrotonate (1.4 4 4]m’rb ) was added to the
reaction m xture and rrivag~ceati pid at anbi ent
tenperature for 24 h. The fgact|on was quenched wth
concentrated HO (1 nlL) and t ] ure was stirred at
anbient tenperature for 2 h. d] reaction m xture was
t hen concentrated in vacuo, di ed wth diethyl
ether, filtered and evaporated.¢The resi due was
purlfled by flash 20 chromat ography 20 g colum, 0
@0166D %mced@m%k ahe 8 yixyreeidhe a@%ﬁ@ (& mp,0.Qlgmpmol in

GHETHOE ot Al Bilymth b Bphenshipdspbnt Emb Fag
BmoRHrhe fhidthrd ®as sllowed t8 stifZat adiient denSferatntt fr 93 h GABsHas then
-52 WD 2006/ 127287 PCT/ US2006/ 018185 J= 14.0 Hz

Silwmd(a@d eyaporated. dbe tdsidyadvas putifieg by prepFiRldd | (YMQO@%OH 00

Bt ot 3036 160 FphEr 20 inich e e Bt 21,5 me. 329

égél&fﬂs%r%iéﬂy bit- Je (VR dD@MHH Qe QDQBD@S co- solvent) 52.83
r|d|ne35d|carboxylateCI N EtQ2C CO2Me

(Ek 31'[)03138 ahd EXAAIR, J A 1@ Hz,gH)84.85and KO0MASB oo sSIdl 5/151& 2H),
AR5 B8 A B 2 U P 9 -,

2.0 Hz, 1H), 7.55 (d, J = 1.8 Hz, 1H), 7.70 (d, J = 8.8 Hz, 2H). HRMS: Calculated

for C,;H;5CLN30: 398.0827. Found: 398.0812. [M+H]" = 398.20.

[00167] Procedure #2: A mixture of Example 1E (4 mg, 0.0096 mmol) and M

NH; in MeOH (4 mL) was heated in the microwave at 100 °C for 15 min. The solvent

was evaporated, and the residue was taken up in EtOAc and saturated aqueous
NaHCO;. The organic layer was washed with brine, dried (Na;SO,), and evaporated.
The residue was purified by Prep HPLC (YMC ODS 20 x 100mm, 10 min gradient,
30 to 100 % B/A) to give Example 1 (5.8 mg, quant.) as a TFA salt.
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tenperature for 72 h. The crude product (3.7 g) was
purified by flash chromat ography 10 (120 g col um,

wO200228Et OAc/ Hexanes) to give Exanpl e 1B (1.BCOUSHU6/018185

10

15

20

yield) as a pale yellowoil. 1H NWR (400 MHz, CDC13)

b 1.02 (t, J =7.7 H, 3 3.60 (s,

3H), 4.10 (q, J =7.0 FEHE§¢§aﬁ§E%b and 4. 93 (ABg, J =

11.30(Agino&ddthyl)-4.3, 4 dichlodopheh -mefhoxyphéfy1y-23Rethi-6,7-
H)f)( 7. 45 (S,YXH)J(. T MrH| + fi“ﬂ@_‘?ﬁ“_ 15 Oéxygnpllﬁyeylc.e i,
Met hyl dihydropyrrolo[3,4-b]pyridin-5-one

4-(2, 4- dlchlorophenyl) 2 7-di met hyl - 5- oxo- 6- phenyl -

- di hydr o-5H pyrrol A\b] YT e- 3- car boxyl at e N

N \ CO2me O C #1586 IQd _AH, A m xture of
Exanple 1B (241 ng, 0.6 nnDI) and] aniTi
mol ) in ethanol (10 nL) was refi. ‘

m xture was 20 concentrated in 0. The residue was
purified by flash chronmat ograph 0 g colum,0 to
100 % Et CAc/ Hexanes) to give Exanple 1C (166 ng, 67 %
yield). [00157] Method 2: A m xture of Exanple |IB
(671 ng, 1.6 mol) and aniline (168 ng, 1.8 mmol) in
et hanol (5 nL) was heated to 175 C for 45 min in the
Expmyple 280 /40 Bepayl peminebuddsenypse 85 i crowave. The
reaction was purified by flash chromatography (120 g
colum, 0 to 100 % Et QAC/ He S) WAQ,0ive Exanple 1 C
(485 ng, 71 %yield) .Q pal e solid. 1H NWR
(400 MHz, CDC13) S 2 3H), 3.%4 (s, 3H), 4.88
00 ,( AB 6 Hz, 2 13720(m2

?[ngﬁ%(] dd A 1311)&.1:@ of belzzy aq_qi(,)acitlaﬁe??ﬁ g3%4 ]mol) :mﬂ anzlpb)mugl acetate
[(I\/I%g-ﬁ §1‘i9 Sjn%rém i} rﬂé%han%*’%»o JT%T;)?\%aéaq}ow%dTo ngat%bléﬁ)(emperature
4ot 22 U- Mhe bblwemmehper&edmnbe(mﬂhh yak t&eﬁu@imm&/Hzo

henyl.- 6, 7-di hydropyrrolo [3,4-b ridin-
d‘f ingd) OrgaRic F%srfsvg%ée W%t@é%wﬂeblﬁ%e g Q\@éﬁai, aih emorated

B Exahfpié 384480, 98 o4 yITIHa) algBialhiGil. 'H NMR (400 MHz, CDCl5)
8 1.91 (s, 3H), 4.60 (s, 1H), 5.12 (s, 2H), 7.24-7.40 (m, SH).

Example 2B. (Z)-Ethyl 2-(2,4-dichlorobenzylidene)-4-chloro-3-oxobutanoate
Ci

Cl
[00169] A solution 2,4-dichlorobenzaldehyde (4.6 g, 26.1 mmol), ethyl 4-chloro-3-
oxobutanoate (4.5 g, 27.4 mmol), benzylamine (165 mg, 1.5 mmol), and acetic acid
(118 mg, 2.0 mmol) in isopropyl alcohol (30 mL) stirred at ambient temperature for
96 h. The mixture was diluted with isopropyl alcohol to give a total volume of 50 mL

and was saved as a stock solution (0.52 mmol/mL).
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(10 nL) was added 2M Li BH4/ THF (0.4 nmL, 0.8 mml). The
m xture was allowed to stir at anbient tenperature,

w@nwet1228T eacti on was foll owed by HPLC and LC/ REX/US2006/018185

10

15

20

Addi tional 2M Li BH4/ THF (0.8 nL, 1.6 xnnol) was added,
and the m xture was heated to 50 C and stirred for 18
h. The reaction was quenched with saturated 15 aqueous

SRR TN T e

RRESIVBERRE dPbpyridinkDS-dithifeky{d@2S04) , and

evapor ated i n ‘vacuo. The resi due was purified by flash
chromat ography (40 g colu H to 100 %

Et OAC/ Hexanes) to give Example (11.5 ng, 8 %yield)
as a pale yellowoil. 1H NMR (400 MHz, CDC13) b 2.89
(s, 3H), 4.46 and 4. GNQ rg =N20.8nl. 9 Hz, 2H), 4.85
and 4.90 (ABqg, J 17.2 Hzgy 2H), & 16 (t, J = 7.5 Hz,
1H, 7.21 (d, J , .33-7.43 (m 3H),
7.56 (d, J = 1.8 Hz, 1H), 7.¥ d J=7.9 H, 2H.
[MtH } = 399.20. [00159] Procedure #2: A m xture of
Exanple 1C (183 ng, 0.43 mol )Gl and |ithium hydroxide

- i.n, THFEL H2 nL al  pwed t0. StdJ
L9 A e g el R S AL R e e 24 28
1 18MmA6B L SobfopyNacAdt (PHAY Svak @llowed todtir hEShbieAtemperature for
reaction was quenched with IN HC1 and extracted into

E8 GACThe Téastion wrab iqnenthed withicondeajrated Hieh (8 ma)s Aedithginpijture

ool seBesBtle 1S B45ERIA ool o
YTy P o apmane ol i
(chmatderaphlyA120 Eizolupi), EtQA¢Alekanes) togive Exampple 2{Hp.2 g, 65 %

3D o el sisks 0. JHRMR B M ePeR) 837t G5 i g 310,
F)Oa():’l%t) (4%5-415 h; ?H)':'Zb82t e-4édc7:\%k'ﬁ(qzj = ﬂ?}ﬁleﬁﬁrsriW)and 5.11

o a sol ution of 5 mg, 0.06
I(ABIHE=VAS Heldgd), sdhys, 1H)N6.87 @roadwmtldl)( 247 (dd, /6= &8, 2.2 Hz,
mol ) fol | owed_by_addition triethylamne (50 L,
d.@ﬁhwz)(mbl5#ﬁe’é?’§’[7e38&%@%bi tation was seen. The
m xture was stirred at anmbient tenperature for 2 h,
and was then filtered and washed with THE (1 nL x 2).
NexBirkple D1 3¥Benfyl B%thyldd-jchiarohi2hy1P4-32 Atdickiasopinagh-2-
dropw se to the filtrate. The nm xture 10 was all owed
tIBe‘g‘tY InyriginesdSrdisarhozsylats @upvel mgrmediate) g \as
diluted with Et QAc/H20. The organic | ayer was washed
with brine, dried (Na2SQ4),|_ang evaporated to give
crude Exanple 1D (11.5 ng) ag-a | olorless oil.

Exanpl es 1E and 1F. o
e phe?ReBP. 2. 7- di net hyl - 6-
Cl

I
o

3-(Chloronethyl)-4-(2,4-dc

Cl

[00171] Example 2C (4.1 mg, 8.2 mmol) was dissolved in acetic acid (30mL) and
70 % nitric acid/water (25 mL). The reaction mixture was allowed to stir at ambient
temperature for 18 h. The crude product (4.2 g) was purified by flash chromatography
(120 g column, 0-100 % EtOAc/Hex) to give Example 2D (2.7 g, 68 % yield) as a
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15 phenyl - 6, 7- di hydropyrrol o[ 3, 4- b] pyri di n-5-one; and
(4-(2, 4-Dichl orophenyl)-2, 7-

wa@lRewet122B7 5- ox0- 6- phenyl - 6, 7- di hydr o- 5H pyr r ol B¢ BU&20b§/@18185

10

15

20

yridin-3-yl)nmethyl nmethanesulfonate NN N CI O N Ows
clod a QI 00161] Procedure #1: To a solution of
makeryshlewid. ((TINMBR{A000VIBZ, GBIl d4h2B (t20=t73 Bzh3ilaRioads, 3H),

(A0 Mo s ?@ar%of%iw D305 52 o) 485, 2o o

af L gwsdys apst.07 édd, grbi ant oteemen,at 1u-9.141(@), 28,21l s = 2.2
sol vent was evaporated, and the residue was purifi ed
ez, IR sh28-G128d e 860 SMHYAI( # 491981 urm, 0 to 100 %
EtOAC/Hexanes) to give a mxture of Exanples |E (5

ng, 42 %yield) and IF (4 nmy, 29 %yield). 25 [00162]

e L e e e T e R e L

(o&Beﬁ,7—ﬂﬂqdl‘B—5€I—HyrrtﬂM)3,4—ﬁ]pyﬁld(ne-S-ganboinltHz -55 WO

2006/ 127287 PCT/ US2006/ 018185 1 7.29 (d, J = 8.4
Hz, 1H), 7.3 8 (t, o) 2 7.42 (dd, J =

8.1, 2.0 Hz, 1 H), /7. d, 2 Hz, 1H), 7.78 (d,
J=79Hz 2H). [M+H + = 417/18. BB Exanple |F.
1H NMVR (400 MHz, CDC13) S 2. 89 ( I, 2.90 (s, 3H),

4.89 and 4.95 (ABgq, J = 17.6 Hz, ),
(ABg, J = 11.0 Hz, 2H), 7.18 (t,~&J = 7.0 Hz, 1H),
7.23(d,J:84HzIH),734745(m3H) 7.58
(broad s, 1H), 7.78 88Hz [ MEH) + =
?m : LAO&i;ﬁéﬂeo‘? wm 9 hg (H4&ﬁh¢l§laﬁﬂ40f Exanpl e
u% , 0.03 éiﬁ: trlethfllamne(SOL 0.22
xymn@nr@mm Gharsdhtmpmlhn)etheae @craléy)jvvﬁ% gﬂted on the

gﬁc?&'g%% &‘él ela? relﬁ%l at'ur eSO!LV%%‘ ‘%g(é‘}éﬂgr l%hven?d&eqws

i fRMHYTTash eEbonAPSLripsy (12 |c6mﬁdﬂ{efxbﬁéi by gité Bshmple 2F
chr omat ogr aphy (4&%@0%1'@1}”“% O to 100 % Et OAC/) I—Ie%zanes) P

0 14iovee B 3mkatnlst golden othy H NIRA409MEZGDE) 8276 (s, 3H),

065 B Py P49 $ABoc AT SEAERYT I3 310 3 8Byl = 619

Pl sofd s =152 dizhydy, asr ol el 8.443Rlipy!7.08-7-1%- @8 H) 7.28-7.38
(m, 4H), 7.66 (d, J = 9.2 Hz, 2H). [M+H]" = 533.06.

4.99 and 5.21

Example 2F. 4-(2,4-Dichlorophenyl)-6-(4-methoxyphenyl)-2-methyl-5-0x0-6,7-
dihydro-5H-pyrrolo[3,4-b]pyridine-3-carboxylic acid
o N
/ ‘Q'
CO3H
Ci

Cl
[00173] A mixture of Example 2E (114.6 mg, 0.2 mmol) and 10 % Pd/C (44 mg)
in ethyl acetate (15 mL) was stirred under a Hy(g) balloon at ambient temperature for
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NN3 OC Cl [001651 To separate flasks containing

Exanples 1E (5 ng, 0.01 nmmol) and 1F (4 ng, 0.01
wonwe)27287 DVF (5 nL each) was added sodi um azi PET/{S2009018185

0.08 mmol each). The mi xtures were allowed to stir at

anbi ent tenperature for 18 h. The 20 reactions were

gt whegaviidhwis hercdndap@hted and bariod gat thelnaylereactn without

washed with brine, dried (Na2SO4), and evaporated in

fugtberpurifisatiot-ude products were combined and purified

by flash chromatography (4 g colum, 0 to 100 %

Et OAC/ Hexanes) to give Exanple 1G (5 ng, 58 % yield)

E§alﬁ ma e4-<(p WipichlorophdRy()4S thydriaxy ey D) 6-(LuEh (xyphenyl)-2-

3H) d’431i%J—136HZ 2H), 4.88 and
meﬂ@lxﬁﬂsqmydr&pmol@ 34-bimidipgS-one 17 (¢, J

= 7.5 H, 1
H, 7.21 (d, J = 7.9 1 H, 78 8 (t, J =8.1 Hz,
7.58 (d, J =

2H), 7.42 (dd, J @ .
2.2 Hz,1H), 7.78 (d, NN
424.19. -56 WD 2006/ 127287 P /U 2006/ 018185 Exanpl e
1.
3- (Am nonet hyl ) -4-(2, 4-di chloro yI)-2-rrethyI-6-phen
yl -6, 7- di hydropyrrol o[ 3, 4-b] pyri~di n- 5-one, TFA salt N
NNH2 0 C < 5 [00166] Procedyge #l: To a mxture

of the azide 1G (5 ng, 0.01 mmol) in THF/ H20 (1.5 nl)

gﬁgg&pl detb @@d»lugm obihaadd2Fi (Dhemg, PHosphie THE1AgnL) was

t
o] S EEalP 650 B OrbeRnalh TR b Rt OF rcgilamine
?M}E@ ?g TIIJ]I%D{ I GHMBS aPiihbibht@6my S‘éiaﬁli@ﬂ)r bR {nd was

O mn gradient, 30 to 100 % B/ A,
Fterdd! NaBHLL(60 ghgd. Exlmqb)l wasladdd & thyg ﬁlme,%q@@heymgm)e stirred

as a colorless oil 400 MHz
@ba@bllev"etﬁtllpelﬁﬁge@g: ]g 'H@quct@ng@smr%%c dw C%(Pd aqueous

%\fl afﬁl(?_'zand?ﬂrae‘égﬁaz @%ﬁbé $8e g@ﬁgmgc% o r?];&ll e{f?wel?eh&%sh’ed with
Jbrifie, [drRdKiKa, DY), and eV@pdraidd. Thgre&uﬂ.lp was purified by flash

chromatography (12 g column, EtOAc/Hexanes) to give Example 2G (10.5mg, 10 %
yield) as a white solid. [M+H]" = 429.10.

Example 2H. 3-(Chloromethyl)—4-(2,4-dichlorophenyl)-6-(4-methoxyphenyl)-z-
methyl-6,7-dihydropyrrole[3,4-b]pyridin-5-one

N
e
T
/ N cl
%
cl

[00175] To a solution of alcohol 2G (10 mg, 0.02 mmol) in dichloromethane (4
mL) was added triethylamine (25 pL, 0.18 mmol) and mesyl chloride (20 pL, 0.26
mmol). The mixture was allowed to stir at ambient temperature for 18 h and was

evaporated. The residue was purified by flash chromatography (4 g column,
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2.0 Hz, 1H), 7.55 (d, J = 1.8 Hz, 1H), 7.70 (d, J =
8.8 Hz, 2H). HRMS: Calculated for C21H18C12N30:

wQ@9®6A82%7 Found: 398.0812. [ M+H] + = 398. 20. 1BCT/09647018185

Procedure #2: A mixture of Exanple |E (4 ng, 0.0096
;%ml nd 7M NH3 in MeOH (4 nL) was heated in the
%@9}@%@ to @avecExagirla BHIY me, TR s yisld)esa colmiess oil. 'H NMR

t resi t n i n Et OAc and

SUPORIRL CRTA L%, A8 248 4yl SR 05 0 1% o,
washes 289 ABL,ne,17driedH) N 8 RG4M, ey. £¢.
The resi dug vvgs uri f%gkggg%?%l—%ﬁgﬁe%/%gg%? 28'9XHZ’ 1H),
[6BHAC. 20° FPnl Btz BT, 506 B6 1.6 FUOOHY, BSAY. T0rrgRbip. [ME+H]"
Ex %@ 1 (5.8 ng, quant.) as a TFA salt. -57 WO
20%%?’ 7287 PCT/ US2006/ 018185 EXAMPLE 2
3- (Am nonet hyl ) - 4- (2, 4-di chl orophenyl ) - 6- ( 4- net hoxyphe
nyl)-2-nmet hyl -6, 7- di hydropyrrolo [3, 4-Db]

¥4mple 25 SotfemMon@thy4NEA-dichok ohenyl)-6X4-ampdthodphenyl)-2-

(2 - 33am nohut.- 2-enoale_ aj o_NH2 [00168] A

rﬁ% %(tthr?F ﬁﬁﬁélhggﬁogwr@g&%-gﬁw %‘521‘?‘{?’ a,FAQQP[l?mDI ) and
amoni um acetate (9.2 i n met hanol (30
nm.) was allowed to gt enperature 10 for
72 h. The sol vent wWas e 1 esi due was
taken up in CHC13/H20. The c nic | ayers
were washed with brine, dried (Na , and evapor at ed
to give Exanple 2A (4.3 g, 90 d) as a gol den
oil. 1H NWR (400 MHz, CDC13) S 1 (s, 3H), 4.60 (s,
1H), 5.12 (s, 2H), 7.24-7.40 (m &H . 15 Exanple 2B.

(L) ELhyl :
2{@12% dACRIGHS 196 cR\prife RHAY me, QK 2onmoB-aod I NhGa MeOH (4
%L) Wad heattdh the microwave at 100 °C for 15 min. The solvent was removed in

vacuo, and the residue was purified by prep HPLC (Phenomenex, 10 min gradient, 30
to 100 % B) to give Example 2 (6.7 mg, 79 % yield) as a TFA salt. 'H NMR (400
MHz, CDCl;) 8 2.86 (s, 3H), 3.80 (s, 3H), 3.97 and 4.20 (ABg, J = 14.5 Hz, 2H), 4.96
and 5.01 (ABq, J = 18.0 Hz, 2H), 6.94-7.00 (m, 2H), 7.36 (d, J = 8.4 Hz, 1H), 7.54
(dd, J = 8.4, 2.2 Hz, 1H), 7.59-7.65 (m, 2H), 7.72 (d, J = 1.8 Hz, 1H). HRMS:
Calculated for C2oHaoC1oN30,: 428.0933. Found: 428.0943. [M+H]" = 428.10.

EXAMPLE 3
3-(Aminomethyl)—4—(2,4—dichlorophenyl)—6-(2-methoxyphenyl)-2-methyl—6,7-
dihydropyrrolo[3,4-b]pyridin-5-one, TFA salt

\
0
aTed
/
N
A NH,
o cl
cl
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25

Cl [00169] A solution 2,4-dichl orobenzal dehyde (4.6 g,
26.1 mmol ), ethyl 4-chloro-3- oxobutanoate (4.5 g,

wQ@7004/1zm281 ), benzylam ne (165 ng, 1.5 nmol), aPdI/Es®D6/€18185

acid (118 ng, 2.0 mml) in isopropyl alcohol (30 ni)
stirred at anbient tenperature for 20 96 h. The
AT e Ezsesnniﬁ Bwasgrepiardd usstgdho pa;me aletwidalesdribed iabieveafor
of 50 a stock

tFQ nﬁ A (@E tg% empplﬁ,‘tsa? m %%i )&}%)?Q%e;aamme was replaced

S S U5 EN B SN S0P 2 2

AED.FBy92 andid.22 4B, oy 1L #.Giths 28) 54 85-dedsliax REBL ’EOE{brbhd =75

H5 G ol 4SeToesst = 5 35ttty az’;‘@%“fse"éﬁzé T 734-7.40 (m,

30 57 s0dq) SR L SPP 'H%pY]!-I 3 —(%% ﬁ%]z) IWSHﬁMé) el b Qed for

stir at anbient tenrpera ure e reaction

WasdToUeNeDe d28i00B3. cEmmelnm&t)m I-|!®|1+I([]3‘ =4)8.1and the

T@%ﬁ stlrred at anmbient tenp agurefor 2 h. The
orEXRERRPIE & Tras enaagtedion A Ghar@kél O§i20ut. Sck §@ e column

Th
St sop Tk 0F1 4 S0 SERPL ik oS BT i
Ema(ﬁﬁofridesganes) to give Exanple 2C (4.2 g, 65 % yield)
ellow, sticky oil. 1H NVR (400 MHz, CDC13) S

1001@9 t ,Espmple 301 (Enardigmer A fastef-anodng): [a]ﬁé+&21;a>m by

oty anzalxépc?? PPt it of e < dsgiiia 5%01?@4@}1 (L1

Stgash o
boiaam,! %rhr? EAiDn%]]){aﬁg (wh%ag”?ﬁ]ﬁ %ﬁ)ﬁ&j@ g(arrpl e 2D,
mﬂBSQkyIE@mplhﬂ-Z (EnantnomerB slower-movmg) [o]p” -8.0°; Purity by

ﬁ%é hIoro t C) (2, 45 di chl orophenyl ) - 2-
A gryicas HIL Gl ety Gt oe ) pan Heve BIOH-MeOH (1:1;
b&hﬁﬁiﬁ%@i.%%m@ inhepten( B ling 0.1% DEA)]: >98%.

EXAMPLE 4
3-(Aminomethyl)-6-benzyl-4-(2,4-dichlorophenyl)-2-methyl-6,7-
dihydropyrrolo[3,4-b]pyridin-5-one, TFA salt

N
’d
N |
N NH,
o ci
cl

[00181] Example 4 was prepared using the same method described above for
Example 2, with the excepﬁon that in step 2E 4-methoxybenzenamine was replaced
with benzenemethylamine. 'H NMR (400 MHz, CDCI3) § 2.81 (s, 3H), 3.96 and 4.19
(ABq, J = 14.5 Hz, 2H), 4.40 (s, 2H), 4.69 and 4.74 (AB,, J = 14.9 Hz, 2H), 7.25-7.40
(m, 6H), 7.54 (dd, J = 7.9, 1.8 Hz, 1H), 7.71 (d, J = 2.2 Hz, 1H). HRMS: Calculated
for Ca2H20CLN30: 412.0983. Found: 412.0995. [M+H]" =412.13.

-63 -



10

15

0OC G [00171] Exanple 2C (4.1 ng, 8.2 mml) was
di ssolved in acetic acid (30nL) and 20 70 %nitric

wa@eiodnemser (25 nL). The reaction m xture was BCT/O8d6/018185

to stir at anmbient tenperature for 18 h. The crude
product (4.2 g) was purified by flash chromatography
(120 g columm, 0-100 % Et OAc/ Hex) to give Exanple 2D

(2.7 g, 68 %yield) as a ém 006/ 127287

PCT/ US2006/ 018185 pal e ¥ . 1H NMVR (400 Mz,

CDC13) if8mdethyl)l6-behzy-4-2,4-didhlordphényip2-pddthyl-5 6- 05

(q, J 2%7&%1 zvrﬁl A ;}Zi and 4. 92 ( ABq ﬂ? 110

2H), 5. 04 (s, 2H)1;hynr0nyn(r0|10[3,4-bi:pm@9-1-|zne iH), 7. 07

dd, J = 8.4, 2.2 e, 1H) 07.10-7.14 (m 2H), 7.21 (d,
(mpn.3H) .

2.2 Hz, 1H), 7.28-7.2 [ MFH] + = 491. 98.
anpl e 2E. Benzyl

- (2, 4-di chl or ophenyl (N
o 6 7-di hydro-5Hp S Io
3, 4- b] pyri di ne- 3- cahboxyl &t
Cl CI [00172] A m xture of
nol ), and 4 10 net hoxybenzenanyfe (61 ng, 0.5 mmol)
in ethanol (3 nL) was heated orgthe nmicrowave at 175
C for 15 min. The solvent was evaporat ed, and the

resi due was purifi ed by flash chromat ography (12 g
col um, _Et CAc/ ane t ive le 1 :
Example %@dﬁt‘a&fﬁﬁ é @'P?"PWP%QE? Eﬂlﬂg‘ t]éc:Dc13) S
2.76 (s 3H), 3.79 (s, 3H), 4.81 and 4.90 (ABg, J =
17.6 Hz, 2H), 5.05 and 5.11 ( 0J=11.9 Hz, 15 2H),
6.89 (d, J = 9.2 Hz, 2H)), 3 (d, J =8.4 Hz, 1H),
7.08-7.16 (m 3H), 7.28- cé'ﬁ} 7.66 (d, J =

9.2 Hz, 2H). [MtH + = @o Exanpl e 2F.
4-(2,4-D chl or ophenyl ) 4- met hoxyphenyl ) - 2- et hyl -

0X0-6. 7- ) .

d9HRPa} o- Srpizire of by leming, G 3 nd-CammeDn 8% a4t -9 ™,
%!O\mﬁlou i HoH (10 mL) was stirred at room temperature for 16 h. Diethyl
oxalate (4.5 mL, 33 mmol) and freshly-made sodium ethoxide solution in EtOH
(generated from 0.9 g of sodium metal, 39.0 mmol, in 10 mL EtOH) were added. The

pNBnyl ) - 2- met hyl -

NNN i \ Co2Bn O
ol e 2D (199 ny, 0.4

mixture was heated at reflux for 1 h and it solidified. The volatiles were removed in
vacuo. The crude product was diluted with H,O (50 mL) and the pH of the mixture
was adjusted to 1 by adding conc. HC1. The mixture was subjected to filtration to
afford Example 5A as a white solid (7.7 g, 88 %). "H NMR (400 MHz, CD;0D)
51.26 (t,J= 7.1 Hz, 3H), 3.89 (s, 3H), 4.22 (q,J = 7.1 Hz, 2H), 4.65 (s, 2H), 7.20-
7.40 (m, 5H). [M + Na]" =284.23.
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~henyl)-2- 5

0Cl 20 G [00173] A mxture of Exanple 2E (114.6 ng,
0.2 mmol) and 10 % Pd/C (44 ng) in ethyl acetate (15

wongoemzsst i rred under a H2(g) balloon at anbi BCX/US2006/018185

tenperature for -60 WO 2006/ 127287 PCT/ US2006/ 018185

5 h. The reaction was filtered, evaporated and carried
Example HR. (E)d- (z,éalalsh'@ﬁOMIwbdnne)fldrqmlpypmﬁdin@aﬁrtbnne
Exanmpl e 2G

4- (2, 4-Di chl orophenyl ) - 3- (hy et hyl ) - 6- (4- met hoxyp

nmet hyl - 6, 7- di hydropyrrol 0 3 X pyridin-5-one N O N/
-\ 1 OH OCd d [009 To a golution of the acid
2F (114 g, 0.3 mol) HE ( W.yCWwas added et hyl

chl oroformate (50 L, 0.5 nmol) owed by addition of
triethylamne (150 L, 1.1 nmol >y The m xture was
stirred at anbient tenperature fgf 2 h and was 10
filtered. NaBH4 (50 ng, 1.3 nmol) was added to the
100183ht eA maindre heEranpladd (@13 g rdimmal), Rpfbidéghlorobenzaldehyde

GRRE D aah B0 Ko e D T S D R Bl o for 4

hhes e RBbINEHd i R inthibR ¥ @hSeriRF £ P86 usYad? wallde&ited. The
dried (Na2SO4), and evaporated. The residue was

pbque?hublyy sdlidsvaschlented oyt fapher reaiystgllized fhom EtOAc to afford

1 v 20, 9
G T s prietiaeBoy pai [t -4 g1 SoMRdimie. S 5
I - JIE
ifnfyl T 708 o o DL 731 (=26 R,
B3u4hhnm9rmﬁﬂﬂﬂé—dﬁé9® ONN/\V 1 G Od d 20
[00175] To a solution of alcohol 2G (10 ng, 0.02 nmol)
in dichloronethane (4 nL) was added triethylam ne (25

Ipxathpt8 505 thy PEB e IEIUL 2 S8R A1 F6phafiif2-neth{l-7-0x0-4,5,6,7-
tetrahydro-1H-pyrrolo|3,4-b]pyridine-3-carboxylate
o H

N
CO,Et
cl

Cl
[00184] A stirred mixture of Example 5B (1.75 g, 50 mmol), ethyl -
aminocrotonate (0.685 g, 53 mmol) in acetic acid (4 mL) was heated to reflux for 1.5
h. The volatiles were removed under reduced pressure. The crude reaction product
was washed with EtOAc (20 mL) and subjected to filtration to afford Example 5C as
a white solid (1.62 g, 70 %). 'H NMR (400 MHz, DMSO-dg) § 0.87 (t, J=7.5 Hz,
3H), 2.36 (s, 3H), 3.46 (d, J = 18.9 Hz, 1H), 3.70-3.85 (m, 3H), 4.35 and 4.59 (AB,, J
= 15.2 Hz, 2H), 5.30 (s, 1H), 7.10-7.32 (m, 6H), 7.37 (dd, /= 8.3, 1.8 Hz, 1H), 7.49
(d, J=1.8 Hz, 1H), 9.31 (s, 1H). [M+H]" = 457.29
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mol ). The m xture was allowed to stir at amnbient
tenperature for 18 h and was evaporated. The residue

woa®epem8ti ed by flash chromat ography (4 g col Bemps2064/018185

WD 2006/ 127287 PCT/ US2006/ 018185 Et OAc/ Hexanes) to

ive Exanple 2H (7 mg, 67 %yield) as a colorless oi
ﬁ 4@6\Wﬁzbenaieﬁ:@,wuzhl@@p@snym)memyw-qxs 6,’B—Il=ljhydro-

e, 2 4.82 and 4
ﬁ%’g}”@g@ﬁw&' ﬁ)’”‘r&%‘y 6. 94H)(m 2H) ?.nzg (d, J
! 7.41 (dd,0] = 7.9, 1.8 Hz, 1 H), 7.56
oH). [MrH + 5 =

(d J = 1 8 FE 1 H, 7.63-%7
I
¢ 6- (4- met hoxyphe

446. 90. Exanple 2. N

3-(Aninonethy|)-4 (2 di ch

nyl)-2- methyl -6, 7- rogyrral of 3, 4-b] pyri di n-5-one,
|

TFA salt N O~ NN 10 [00176] A m xture
of chloride 2H (7 ng, 0.02 and 7M NH3 in MeCH (4
rL) was heated in the mcrowave at 100 C for 15 mn.

The solvent was renoved in vaalo, and the residue was

I8i4300°% SR E SERHENE S5 (65 g, gD fadyitriacia
(%zgﬁ%iﬁb%lﬁﬁ#ﬁgwg@%fg’g 2 S%dAtgg}’gégﬂle@dgw§§) ﬁ‘i" EI%_Qqueous

14yag@va§5iegﬁﬂed5 'Ih_e r(emBqung]sod:ldI&ldhd-‘Was dikfolved. lﬁE{GAE‘) QS miL).
'ﬁ%@ drlgar‘gbz 3Pyt d was xyg%xgd (Nﬁ#l_'lz%qq; H) 071:1:1;& %Pae ((g"(ljed (‘i&@(ﬁ},dﬁltfred and

St RN B

BrpATENS MR mQO)MHz( CDEL) B O 4oft,obh ersymz ) 2754, Bev;yme and
DU VAR, TR Mg e i 4 85 g oPY i, b & B4 86 (s, P50
Hz, 2H), 7.07 (d, /= 8.3 Hz, 1H), 7.15-7.30 (m, 6H), 7.43 (d, /= 1.8 Hz, 1H).
[M+H]" =455.29

Example SE. 6-Benzyl-4-(2,4-dichlorophenyl)-3-(hydroxymethyl)-2-methyl-5,6-
dihydropyrrelo[3,4-b]pyridin-7-one

o)
N
~N
Nl
N OH
Ci
Ci

[00186] To a stirred solution of Example 5D (0.75 g, 1.64 mmol) in THF (15mL)
was added LiBH, (2M solution in THF, 1.23 mL, 2.46 mmol). After stirring for 16 h
at room temperature, an additional portion of LiBH,4 (2M solution in THF, 1.00 mL,
2.0 mmol) was added. After stirring for another 48 h at room temperature, the
reaction was quenched by addition of sat. NaHCOj3 solution (10 mL). The resulting
mixture was diluted with EtOAc (125 mL), washed with H,0O and concentrated. The
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25

Cl  -62 WD 2006/ 127287 PCT/ US2006/ 018185 [00177]

Exanpl e 3 was prepared using the sanme nethod descri bed
wa@bwea2f28T Exanple 2, with the exception thatP¢TUS1080018185

2E 4- met hoxybenzenam ne was replaced wth

2- met hoxybenzenam ne. 1H NMR (400 MHz, CDCL3) S 2.87

C(rsde ®H)t;1018p186u<(t svas p@tified by Sashoghromatpgraplapigilica gel, 08¢ /

még 1 ioRed Rl 5 900259 R 03 B sy

sb_hﬁ’ 912{ %ME{]Z (@00 MHHCD@}Q%QMA(Q 3(}23 3. sa'dhd 37955(%%%— ¥.6Hz,

1), dA2atrelch. 6b(’AB %HZGIHZJ\H@RZI M%\d@%HAB:QﬂHd4 5 Hz, 2H), 7.1-

0937, 4 48] npl e 3 was
géﬁnaﬂélb %‘%ﬁ%ﬁ”% 1%2 x 50 c¢m col um

u3| ng an |socrat| c gradient of 15% Et OH MeOH (50% in
heptane to afford individual 10 enantioners. [00179]
Exaplecs.33 IAﬁEimnéﬂlymﬁr-bdhzﬂ—de(zapdmhmrolg)enym-ﬁﬁtma-%-
Purity by chiral analytic HPLC [Chiralcel (r) Q) 4.6
Sl‘hlgbol?iﬁ'f"li’@éﬁm%'@zl’ %g: Isaliont ai ni ng 0. 1% DEA) in
hept ane (containing 0.1% kA)]: >98% [00180] Exanple

2 (Enantiomer B; sl ower- );-[a]D25 -8.0; Purity
by 15 chiral anal yti cal iralcel(r) Q) 4.6 x
250 mm 15%Et0—|-l\/bl, akghpg 0.1 % DEA) in
hept ane (contai ni ng % DEA)] : EXAMPLE 4
3- (Am nonet hyl ) - 6- bew ‘ | chl orophenyl ) -2-neth
yl-6,7- 20 dlhydropyrrolo[S / pyri di n-5-one, TFA
salt N NNH2 OC C [00181fy Exanple 4 was prepared
usi ng the sane nethod describegjabove for Exanple 2,
with the exception that_in ste

E
Jogstingd yolution abRramerlnal (B2 m%lgéd mgpP fn CH2Cls (1 mL) was added

S CEEUE ol BBl RD b ol PASHGpStch g s

#é&Ptoat Q:mﬁ%n@féﬁlp%raﬁﬂ'e fABI5 hdnd cdroeBirkizd to?gﬁfe a brudle ?odgcﬁt which
(m 6H), dd, J =7.9, 1.8 Hz, ,771(1
wag smlmectg_d-go ﬂ [c@'on@g}g@plm(@@ca gel, EtOAc / hexane y) to 100 %

EtOAc ) to give a chloride intermediate (74 mg, 80 %). A mixture of chloride (72

mg, 0.17 mmol) and 7N ammonia in MeOH (7 mL) in sealed tube was irradiated in a
microwave reactor at 50 °C for 15 min. After cooling down to ambient temperature,
the volatiles were removed in vacuo. The crude product was purified by reverse-
phase preparative HPLC to provide pure product. This product was redissolved in
CHCI; (3 mL) and 4N HCl in dioxane (30 uL) was added. The solvent was
evaporated to dryness to give 3-(aminomethyl)-6-benzyl-4-(2,4-dichlorophenyl)-2-
methyl-5,6-dihydropyrrolo[3,4-b]pyridin-7-one (Example 5), HCI salt (57 mg, 60 %
for 2 steps) as a white solid. 'H NMR (400 MHz, CD;0D) § 2.83 (s, 3H), 3.98 and
4.19 (ABq, J = 14.5 Hz, 2H), 4.03 and 4.12 (ABg, J = 18.5 Hz, 2H), 4.75 and 4.81
(ABg, J = 14.7 Hz, 2H), 7.24-7.34 (m, SH), 7.37 (d, /= 8.3 Hz, 1H), 7.54 (dd, J= 8.3,
2.0 Hz, 1H), 7.74 (d, J= 2.0 Hz, 1H). HPLC Phenomenex LUNA C-18 4.6 X 50 mm,
0 to 100 % B over 4 minutes, 1 minute hold time, A = 90 % water, 10 % methanol,
0.1 % TFA, B = 10 % water, 90 % methanol, 0.1 % TFA, R; = 3.27 min, 99 %
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for C22H20C12N30: 412.0983. Found: 412.0995. [M+H + =

412.13. -63 WD 2006/ 127287 PCT/ US2006/ 018185 EXAMPLE
W®2006/127287 PCT/US2006/018185

3- (Am nonet hyl ) - 6- benzyl - 4- (2, 4- di chl or ophenyl ) -2-net h

yl -5, 6- di hydropyrrolo [3,4-b] pyridin-7-one O N N |

honl¥déneifs! inGexCl LCNAR A0BIcH afe). foFCWH 1 9C1N;0: 411.09. Found: 411.95

1- benZ}EI - 4,$5- di oxopyrrolidi ne-3-carboxylate 0

O N

(b2 8@3lcwlate fon CoHodClidat il 0P Fomga42.0%% o
[%ﬁt ethyl acrylate (3.6 nL, 10 33.0 mmol) in EtCH

) was stirred at roomtenperature for 16 h.
D ethyl oxalate (4.5 nL, 33 nmol) and freshly-nade
sodi um et hoxi de solution in EtOH (generated fromO0.9
g of sodiummetal, 39.0 B¥AMPLE 610 nL EtOH) were
a e .mxture was heat t.oretlux for 1 h
Ml Bt By e e PEhlnh iy 2 JnBs -
The crude prqedropRsrofti[3 LA dyMiahil7da6) HEPsdit) and the
pH of the m xture was adjusted to 1 by addi ng conc.
HC1. The m xture was subj eted to filtration to
af ford Exanpl e 5A as a whiye~sokd (7.7 g, 88 %. 1H
NVR (400 MHz, CD30D) : = 7yd, Hz, 3H), 3.89
(s, 3H), 4.22 (q, J =% ~%.65 (s, 2H), 7.20-
7.40 (m 5H. [M+ . -64 WD 2006/ 127287
PCT/ US2006/ 018185 X
(E)-4-(2,4-Dichlor oQ\enzyI i den - benzyl pyrrolidi ne- 2,
3-dione 0 O

Ci

[00187] Example 6 was prepared using the same method described above for
Example 5, with the exception that in step 5SA benzylamine was replaced with 4-
methoxybenzylnamine. "H NMR (400 MHz, CD;0D) § 2.84 (s, 3H), 3.75 (s, 3H),
3.98 and 4.19 (ABg, J = 14.5 Hz, 2H), 3.99 and 4.09 (ABy, J=18.0 Hz, 2H), 4.68
and 4.75 (ABg, J=14.7 Hz, 2H), 6.87 (d, J= 8.8 Hz, 2H), 7.21 (d, /= 8.8 Hz, 2H),
7.37 (d, /=8.3 Hz, 1H), 7.56 (dd, J=8.3, 1.8 Hz, 1H), 7.76 (d, J= 1.8 Hz, 1H).
Phenomenex LUNA C-18 4.6 X 50 mm, 0 to 100 % B over 4 minutes, 1 minute hold
time, A = 90 % water, 10 % methanol, 0.1 % TFA, B = 10 % water, 90 % methanol,
0.1 % TFA, Ry = 3.27 min, 99 % homogeneity index. LCMS: Calculated for
Ca3H,1CIN304: 441.10. Found: 442.17 [M+H]". HRMS: Calculated for
C23H22C1oN30,: 442.1089. Found: 442.1101 [M+H]™.
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15

6-NC C [00183] A m xture of Example 5A (1.3 g, 4.9
mmol ), 2,4- dichl orobenzal dehyde (0.86 g, 4.9 mol)

WO p0oRt1 28120 nL)/ 20 % aq. HGA (50 nl) was heat BCI/E82006/018185

reflux for 4 5 h. After cooling down to anbient
tenperature, the aqueous |ayer was decanted. The

obt ai ned chunky solid waEZXAMPM@ gd and furt her
recrystallized fromEtOAc to afford Exanple 5B as a

bri wylv&wzéodlpuomplsmyg-Z-n@tha;l-Gqﬂmm [8 dolipyridin-3-

CDC13) 4.31 (d, J= 79 2
50y 45 (m(7H) . 5. Yﬁf"a"&g‘q“ﬁ‘ ,(S H) 8.01 (m

1H). [I\/H—I]+:345 97. 10 Ex : Ethyl

6- benzyl - 4- (2, 4-di chl or met hyl - 7- oxo-4, 5,6, 7
- tetrahydro- 1H pyrr [3, iNYe.- 3- car boxyl ate
OH N NCOCO2Et O [O 841Ast|rred m xt ure of
Exanple 5B (1.75 g, I I (3 15

am nocrotonate (0.685 g, 53 in acetic acid (4
m.) was heated to reflux for 1. h. The vol atiles
were renoved under reduced pressiure. The crude

reacti on product was washed with EtOAc (20 rlL) and
subjected to filtration to afford Exanple 5C as

\M&'ahgﬂ@ Ohi ‘iztﬁ}l &Be&yl-ZQ2°cﬁdlcﬁidrgl§ﬁr(yi')0£lxﬂ\éfK3vl @W?grﬂm[s 4-

bﬁ))ﬁrndinﬁ-ﬂctdyboﬁrlm 3.85 (m 3H), 4 35 and 4.59 (ABq, J
20 = 15.2 Hz, 2H), 5.30 (s, 1H), 7.10-7.32 (m 6H),
7.37 (dd, J= 8.3, 1.8 Hz, AT 749 (d. J= 1.8 Hz,
1H), 9.31 (s, 1H. N D _-65 WD 2006/ 127287
PCT/ US2006/ 018185 ml e 5D. Et hyFO:Et

6- benzyl -4- (2, 4-di ch B hedly - met hyl - 7- oxo- 6, 7-di h
ydro- 5Hpyrrolo [3,4-D] pyridi -carboxylate 0 XN

Ci
[00188] To a solution of Example 5D (0.102 g, 0.223 mmol) in THF (10 mL) was
added DIBAL-H solution (1.5 mL, 1.5 M in toluene, 1.0 mmol). The mixture was

stirred at RT for 1.5 h and quenched with sat. NaHCO; solution after which it was
partitioned between water (5 ml) and EtOAc (150 mL). The organic phase was dried
(MgS0;4) and concentrated in vacuo. The residue was chromatographed (SiO;;
EtOAc) to give the desired compound (55 mg; 63 %) as a yellow foam. 'H NMR
(400 MHz, CDCls) § 0.91 (t, J=7.1 Hz, 3H), 2.62 (s, 3H), 4.01 (g, /= 7.1 Hz, 2H),
5.23 (s, 2H), 6.64 (d, /= 2.2 Hz, 1H), 7.01-7.30 (m, 8H), 7.44 (d, /= 1.8 Hz, 1H).
IM+H]" = 439.24.
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N OCa Et C [00185] A stirred m xture of Exanple 5C
(1.55 g, 34 mol) inaq. INnitric acid 5 (12.5 nl)

wo®ehzased to reflux for 0.5 h and then cool ePCTHUS2006/G18185

RT. The aqueous |ayer was decanted. The remaining
solid residue was dissolved in EtOAc (50 nL). The

ErxgmpleﬂBay@Bems -4v@shdithiurbphei@)-2-hethid}-6 Hipyrnelo[3,4-

giﬂi'ed é%%@ tered and concentrated under ’
GR35y 'i’!i'PE" o afford Exanple 5D as a beige solid

(1.5 g, 97%. 1H NWMR (400 JNCDCI 3) b 0.94 (t, J=

7.5 Hz, 3H), 2.75 (s, 3 94 aphd 10 4.10 (ABqg, J

18.0 Hz, 2H), 4.02 (o0 2

(ABq, J=15.0 Hz, 2H)

7.15-7.30 (m 6H), 7.

455. 29 Exanpl e 5E.

6- Benzyl - 4- (2, 4- di chl or ophenyl )¥3- ( hydr oxynet hyl ) - 2- e

thyl -5, 6- 15 di hydropyrrol o[ 3, 4gp] pyridin-7-one O N N

I \ OH C C_ [00186] To a stirred solution of

B01$8] e Eay sqlgtl%O@Exmrdﬁ 7ﬁsr£6|5)mg, 9. 125EnneB il HF (Wasal) was

SRR KA O ot s P28 Dk

#6tdi 5 hQﬁ@hu@ﬁh&d @ith Qht. Naﬁﬂ%(s%Mtﬁﬁ'(%hﬁD) Affer Wiioh il wad
nm., 20 2. was added. After stirring for another

ggTacted wrﬂ@ @#»?Ae frb‘iemm ufle orggaic pﬂle@cwwimddédggs@hm(j

Pl e ot oI Pl ke Gaiop e go aive e
WBsRAtoM fbﬁnd‘%_? rﬁ%d%o% Qs%‘gélﬁ)tv@%thhﬁ NMIE(A0O Mz, CDCL3) &
2006/ 127287 PCT/ US20067 018 crude reaction product

RS (SLHLE #83 abg 424 ABchrdiet Bnr2Hh§.28 €5, 12ED26.68(d, J=2.2 Hz,

BEobral R8s T A T S bE TR Cadh (Be =

lbiz 17 CDC13) 6 2.87 (s, 3H), 3.87 and 3.95 (ABq, J =
17 6 Hz, 2H), 4.42 and 4.61 (ABg, J=12.0 Hz, 2H),
4.67 and 4.90 (ABg, J=14.5 Hz, 2H), 7.1

Example 7. (6-Benzyl-4-(2,4-dichlorophenyl)-2-methyl-6 H-pyrrolo|3,4-

=
Q
|
&
[ERN
-
$
L
+
1

b]pyridin-3-yl)methanamine, HCI salt

N
—~ ~N
N
% NH;
Cl

Ci
[00190] To a stirred solution of Example 7B (32 mg, 0.08 mmol) in CH,Cl, (0.5
mL) was added MsCl1 (12 pL, 0.16 mmol) and Et3N (32 pL, 0.213 mmol). The
reaction was kept at ambient temperature for 0.5 h and concentrated to give crude
product which was subjected to flash chromatography (silica gel, EtOAc / hexanes =
1:1 to 100 % EtOAc) to give a chloride intermediate (21 mg). A mixture of the
obtained chloride (21 mg, 0.05 mmol) and 7N ammonia in MeOH (4 mL) in sealed

tube was irradiated in a microwave reactor at 100 °C for 5 min. After cooling down
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57.30(m 7H), 7.52 (d, J= 2.2 Hz, 1H). [M:H + =
413. 27. Exanple 5.
w@2¢osren28met hyl ) - 6- benzyl - 4- (2, 4- di chl or ophenyPQ'F/PRS2084/018185
yl -5, 6- di hydropyrrol o[ 3, 4-b] pyridin-7-one, HO salt O
XN N H2NH 2 C 10 To a stirred solution of Exanple
to’iaﬁn&%ﬁt BEhpefind, tARbLMtilel wetifelbved inbagcupaThacdiad prddd was
(28 56 mml) and Et3N (60 L, 0.43 mml). The
prgfied b:orcvmsmhw@ prensrativegit lfe touptovidemurepranit U hts freduct

i dedsaiee °°§?f§ i) o BT By oK™ @D AEY Slg e The

s&VERGy T dryRedsOtoldiPe 8{9 bé:fizg}%@-(i 41 BcHYbréSheh Ty1) 2-methyl-

chl orléfe |ntermad|ate (7 A mxture o
6&hpsaraldi, 4- B}pyﬂlamragyl)meﬂmnmnme)(EamupE ), dbosaltd Siormgela o for

zﬁsee@e”}t%sfégq fostsebdy Lﬁ?ﬂfhﬁ\%}biﬁﬁ ST BB DS and

ABNE L ??B%{zabﬁzej 54 0'7%'% 33&8%%{\'95}9 4 650y ef kR Tz,

acua. “The crude product puritied by reverse-
mbmses od,efrar.atiy e HyPLET (dal pﬂ:oS/B,dbz izy H{pﬂ(ﬂd’L(dtJ —m Hz, 1H),
product was redissolved in (3.nm) an

TS @ S et ok Phemnenor i 61 AR (L6830 zim. 0 1 100 %
YRl ErfSAEER R 2 00 0t 19 Yt o1 4 TP

=nm Pywater, 90k lmeﬁta@@u onc%ofm 2R 53 DY inth rQQT%QmmdgEﬁafyphéex

L&MHC' sal t 60 % for 2 steps) as a_whit
StCAIEHAMIY q@ﬁ Ns: 8B5Py Found: 98504 INEH] - HROES:

e RS R T p I 1.0,

724734(m5H) 737(d J—83Hz 7.54 (dd,

J=8.3, 25 2.0 Hz, 1H), {) J—20Hz 1H). HPLC
Phenormenex LUNA C- 18 4 GEXA@G HﬁS 0 to 100 % B over 4
m nut e 1.mn

ot e EAmigb eSO bl o ophanR o BBV EE-pubivis. 6

0.1 % TFA, Ridifydrop iﬂ’fﬂ(ﬂ?’ 4B pYaridn 73we2ﬁ®/sél27287

PCT/ US2006/ 018185 onogenei ty | ndex. LCMS: Cal cul ated

for C22H19C12N30: 411.09. “%oun 411.95 [ MtH +. HRMS:
Cal cul ated for C22 2N30> 983. Found: 412.0998
[ MtH] +. 5 EXAMPLE 6 N

CHoNH,

Ci

Example 8A. Ethyl 4-(2,4-dichlorophenyl)-2-methyl-7-o0x0-6,7-dihydro-5H-

pyrrolo[3,4-b]pyridine-3-carboxylate (a novel intermediate)

8]

N
N

HN ||

CO,CH;

Ci

Cl
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6- (4- Met hoxybenzyl ) - 3- (am nonet hyl ) - 4- (2, 4- di chl or ophe
nyl)-2-nmet hyl -5, 6- di hydropyrrol o] 3, 4-b] pyri di n-7-one,

woigioesz287 0 N N NH2 CI CI [00187] Exanpl e 6P@EES2006/018185

prepared usi ng the sanme nethod descri bed above for 10
5, with the exception that in step 5A

tB@lH?sli arﬁr pé sqison epExarenic W B 02 me O xyiveh pydpatadi ine manner
OD) S 2.84 (s, 3H), 3.75 (s, 311),
shUhEY ﬁg%xwpkﬁ = 14.5 Hz, 2H), 3.99 and 4. 09
( ABq, J— 18.0 Hz, 2H) 4.68 0and 4.75 (ABq, J= 14.7
N

Hz, 2H), 6.87 (d, J= 8.8 Hz, 721 (d, J= 8.8 Hz,
2H), 7.37 (d, J= 8.3 Hz, (dd, J=8.3, 1.8

Hz, 1H), 7.76 (d, J= Hz, ‘ Schjggnomenex LUNA
C18 4.6 x 50 mMm Ot 0/&lBoer 4 'mnutes, 1
mnute hold time, A = % Watye 10 %msthanol 0.1

% TFA, B = 10 % watgéo 90 % netlQ : Ol%TFA Rt =
3.27 min, 99 % honogeneity indexy LCMS: Cal cul ated for
C23H21C12N302: 441.10. Found: 441 17 [ MtH +. HRVE:

Cal cul ated for CZSFQZCl% . 1089. Found:

442 1101 [ MtH +. 20 -68 %‘HBE"/ 7287

GhORISBRIA de&2MRkdaud solution of ammonium cerium mtrate (0.232
6 Eenz 4 (2, 4-di chl orophenyl) -2-net hyl - 6H pyrrol o

[g3042 b]]ﬂpy}) mmlH@o:el 5yhD)nefheanantionenixiire iadstitPed 4E10 °C for 30 min,
oo e Bk A0 obbephgeyc b v wesbehyihopipaueons
4odium sulfite solution (15 mL), dried (MgSO4) and concentrated iz vacuo to give the
crude residue which was chromatographed (SiO,; EtOAc to EtOAc / MeOH = 95:5)
to give Example 8A (28 mg, 38 %) as a solid. 'H NMR (400 MHz, CDCl3) & 2.71 (s,
3H), 3.58 (s, 3H), 4.05 and 4.26 (ABg, J = 17.1 Hz, 2H), 7.09 (d, J= 8.3 Hz, 1H),
7.25 (bs, 1H), 7.28 (d, J=2.2 Hz, 1H), 7.39 (dd, J=8.3,2.2 Hz, 1H), [M+H] =
351.06.

Example 8B. Methyl 4-(2,4-dichlorophenyl)-2-methyl-7-0x0-6-phenyl-6,7-
dihydro-5SH-pyrrolo[3,4-b]pyridine-3-carboxylate

ay

CO,CH;

Cl
[00192] To a solution of the Example 8A (28 mg, 0.079 mmol) in

dichloromethane (1.5 mL) was added phenylboronic acid (30 mg, 0.25 mmol),
Cu(OAc), (15.6 mg 0.08 mmol), EtsN (33.2 uL, 0.238 mmol), pyridine (25 L, 0.31
mmol) and 4A molecular sieves (50 mg, pre-dried at 400 °C overnight). The vial was

capped and air was allowed to pass into the reaction mixture, which was stirred at RT
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b] pyri di ne-3-carb oxylate N N CO2Et CI CI [00188]
To a solution of Exanple 5D (0.102 g, 0.223 mmol ) in

wakBe1d128ml) was 10 added DI BAL-H sol ution (1P&I/Ik2006/018185

1.5 Min toluene, 1.0 nmol). The m xture was stirred
at. RT for

TaTR 2 - VRlebles e oG 7t 146 4B U P G M Am e P EL e es
%&sﬁi PG Jé $2Q tH‘E)tOAIi% og?feg%ﬁplg @B_Slg%4\ﬁ?g9 70 %)%JL asolid. 'H

concentra n vacuo e resi due was
NNMRQ#e0 Mmmmﬁl31 sacrz (s, FDOAGD (¢, 61D 445 bhd4Sd<ABed/ = 17.0

Ha BB (SIS} T, Bl 0~ TS5 ms SH T B V7 B8 HEg 1HD, 7.76
<§°i°fz.§ Eéz(%ﬁﬁ byt sgarhe. o3 237(34 S e

H. [MH+ 439. 24. - 69 V\D 2006/ 127287
PCT/ US2006/ 018185 Exa

Kol 1. 4 é—lhcléptqnhsﬂwﬁe@yﬂyﬂxzmﬁébwz'@#h& SrRfiegyss-6-
I N
‘B“%%W"}RW °|¥d‘l3?‘ é,??“dﬁ%g%%( 55 ng, o 28 ol ) [ ?21'?&]5 1

(15 nm) was 5 added LAH soPutlon (0.4 nm., 1 Min THF,

0.4 nmmol). The ni xt upewas Ned“at RT for 1.5 h
and quenched wth S@G‘HC(E
which it was extrac W t

|sol utl% (1 5 nL) after
The
organi ¢ phase was dried (MgpO4)l and concentrat ed in
vacuo. The residue was chrong aphed (Si02; EtQAc)
to give the desired conmpound ng; 64 % as a
yeIIowsoIid 1H NMR (400 WMHz, ICDC13) S 10 2.78 (s,
4.43 and 4.52 (ABq, J=11.%lHz, 2H), 5.28 (s, 2H),

@IQ?E% ’To‘;a_g%re%icf!_%glgn f%kﬁglpf%%g(ﬁ[qﬁég:qg_%__ﬁqmoﬁ nAHF gl85

" mL) was added LiBH; (0.03 mL, 2M solution in THF, 0.06 mmol) and MeOH (15

uL). After stirring 15 min at room temperature, the reaction was quenched by
addition of sat. NaHCOj; solution (1 mL). The reaction mixture was diluted with
EtOAc (10 mL), washed with H,O and concentrated. The crude reaction product was
purified by trituration from Et;0 to Example 8C (17 mg, 77 %) as white solid. 'H
NMR (400 MHz, CDCl3) 8 2.84 (s, 3H), 4.39 and 4.46 (AB,, J = 16.7 Hz, 2H), 4.40
(dd, J=11.8, 6.6 Hz, 1H), 4.57 (dd, J=11.8, 4.8 Hz, 1H), 7.11 (t, J=7.5 Hz, 1H),
7.24 (d, J=8.3 Hz, 1H), 7.32 (dd, J= 8.3, 7.5 Hz, 2H), 7.38 (dd, /= 8.3, 2.2 Hz, 1H),
7.55(d, J=2.2H, 1H), 7.74 (d,/=7.5 Hz, 2H), [M+H]" = 399.06.
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397.17. Exanple 7.
(6-Benzyl -4- (2, 4-di chl orophenyl) - 2- et hyl - 6H pyrrol o[ 3

WQ 2006457207 pyri di n- 3-yl ) net hanam ne, HO salt NCI™MUBH4R6/018185

Cl [00190] To a stirred solution of Exanple 7B (32 ny,

IS R e b bk

dﬁﬂfﬂﬂsﬁﬁmmp A peAkId-eHRe/ALYEAcfor 0.5 h and

conce ated to give crude 20 product which was
subj ected to flash chromat§
xgrve a chlorlde

hexanes 1:1 to 100 /%6 &t OAe

internedi ate (21 @b Nt dir e _bf t\ig obtai ned
chloride (21 ng, 0.05fmml ) and 7N amfonia in MeOH (4
m.) in sealed tube was irgadiated in a mcrowave
reactor at 100 Cfor 5 mn. A cooling down -70 WD
2006/ 127287 PCT/ US2006/ 01818¢ 0 anbi ent tenperature,
the volatiles were renoved in vacuo. The crude product
was purlfled by reverse-phaseCbreparative HPLC to

B0 o ° T e R ke o PP Py S B R KO

mhpwasaddeé MSCWE(SI avrapas &’hﬁd) tuad EﬁNI’(éG $LD; O 3glrmaol) The reaction
(6-benzyl -4-(2, 4-di chl orophenyl)

\sw@yt atcﬂnﬁ{@tzteramm@f% 4% %ﬁil)cﬁﬁ‘fqlilafﬁ% % &V@%ﬁ?gﬂr@d@} which

85 i R ot R Bl SRR AR ACHRY G o). The

&pshic %h&z ABdried EMES0J) 4, coﬁb@ntra’c’ed&iﬁ vb&uo ﬁ@ve a chlonde
7°30-7.38 (m 5H), 7.53 (d. J= 8.3 He, 348
ipterpediaiey A migtureof@ptaigrd chipridg agd 7 gmpeni a:Ep.DMeC-}rHﬁ mL)in a

%ﬁ@ﬁ%ﬁ%& "X_%P T@N&é@]& 8 nzllcgwagd Bea‘% for %b?(gd_lzq 8{15'13%’5%@ EX et é;(r)ohng

dovi UnStsient erlﬂgéi‘h'ﬁl@e iR eb1itiiBRwer rem3PedWatgs., TH crYde

met hanol , = 10 % water, 90 % net hanol ,
@ro&u@mmwﬁ@d by mw&emhase 1gepaB s TBeR &0 pl;pvndmélxe product.

CMS: Cal cul a ed fo und:
L B e
%&%dlqﬁé sol ﬂ'ﬂ%s e%&@x&t@&?o t%%@@%ﬁ)ﬂﬂﬁoﬁlethyl)A (2 4-

Am nonet 4-di chl'or ophenyl ) - 2- net hyl' -
&ﬂchﬁr@hemlh%n@hxm-ph@b'w &-Ghydropyiiale[ 2,6 hpyribia-7 @a¢ (Example
8), HCl salt (5.1 mg, 28 % for 2 steps) as a white solid. "H NMR (400 MHz, CD;0D)
52.87 (s, 3H), 4.04 and 4.24 (ABg, J = 14.5 Hz, 2H), 4.63 and 4.78 (AB,, J=17.0
Hz, 2H), 7.22 (t,J= 7.5 Hz, 1H), 7.42 (dd, J= 8.4, 7.5 Hz, 2H), 7.51 (d, /= 8.4 Hz,
1H), 7.63 (dd, J= 8.3, 2.2 Hz, 1H), 7.81- 7.85 (mm, 3H). HPLC Phenomenex LUNA
C-18 4.6 X 50 mm, O to 100 % B over 4 minutes, 1 minute hold time, A = 90 % water,
10 % methanol, 0.1 % TFA, B = 10 % water, 90 % methanol, 0.1 % TFA, R;=3.30
min, 99 % homogeneity index. LCMS: Calculated for Cy1Hi7CI2N30: 397.08.
Found: 398.06 [M+H]+. HRMS: Calculated for C,;H;3CIoN30: 398.0827. Found:

398.0826 [M+H]".

agraghy (silica gel, EtQAc /
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ON NCHNH2 C d 20 Exanple 8A. _
Et hyl 4- (2, 4- di chl or ophenyl ) - 2- net hyl - 7- oxo- 6, 7- di hydro

WO Zide/1pR28T ol o[ 3, 4- b] pyri di ne- 3- car boxyl at e (a POWEE2006/018185

intermediate) O N HNCOQR2CH3 C C -71 WO _
2006/ 127287 PCT/ US2006/ 012125 l 00191] To a solution
of Exanple 6D (100 ngy, O. ' 9prepared in a manner

an 1 i L%-(22 i -5.6-
o anap ek B A TR e Sty - ethoxk b AR methyis.
sol ution of auityiropyreld[3yhalpiridine7-0fe,28€] sgt 0. 42

mol) in HO (1.5 nl). The&eacti on m xture was

stirred at 0 C for 20 mn, then diluted with Et OAc

(30 m). The organic ase nas, waghed with sat.
aqueous sodium sul f SoNyL i

15 NH,), dried
(MgyS™4) and concentrated_in vaclio to0 give the crude
resi due whi ch was chrorry‘?ogm od (Si02; EtOAc to

Et OAc / MeOH = 95:5) 10 to gi xanpl e 8A (28 ny, 38
% as a solid. '"H NWR (400 DC13) S 2.71 (s,

Cl
[00195] Example 9 was prepared using the same method described above for
Example 8, with the exception that in step 8B phenylboronic acid was replaced with
2-methoxyphenylboronic acid. 'H NMR (400 MHz, CD30D) 6 2.89 (s, 3H), 3.80 (s,
3H), 4.04 and 4.26 (AB,, J = 14.5 Hz, 2H), 4.51 and 4.61 (ABg, J = 18.0 Hz, 2H),
7.00-7.17 (m, 2H), 7.35-7.43 (m, 2H), 7.50 (d, J = 8.3 Hz, 1H), 7.59 (dd, J=18.3, 2.2
Hz, 1H), 7.79 (d, J=2.2 Hz, 1H). LCMS: Calculated for Co,H;5C1,N;30,: 427.09.
Found: 427.94 [M+H]". HRMS: Calculated for C;;H;oC1,N30,: 428.0933. Found:
428.0946 [M+H]".
[00196] Example 9 was separated on a Chiralcel® OJ, 20 L, 5 x 50 cm column
using an isocratic gradient of 15% EtOH-MeOH (50%) containing 0.1% diethylamine
in heptane contaning 0.1% diethyl amine to afford individual enantiomers.
[00197] Example 9-1 (Enantiomer A; faster-moving): [o]p® -15.8° (c=0.2,
MeOH)); Purity by chiral analytical HPLC [Chiralcel® OJ 4.6 x 250 mm; 15% EtOH-
MeOH (1:1; containing 0.1% DEA) in heptane (containing 0.1% DEA)]: 88%ee.
[00198] Example 9-2 (Enantiomer B; slower-moving): [o]p” +17.9° (c=0.2,
MeOH); Purity by chiral analytical HPLC [Chiralcel® OJ 4.6 x 250 mm; 15% EtOH-
MeOH (1:1; containing 0.1% DEA) in heptane (containing 0.1% DEA)]: 93%ee.
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3H), 3.58 (s, 3H), 4.05 and 4.26 (ABg, J = 17.1 Hz,
2H), 7.09 (d, J= 8.3 Hz, 1H), 7.25 (bs, 1H), 7.28 (d,

wQ@ 2008127282, 1H), 7.39 (dd, J= 8.3, 2.2 Hz, 1H)PCT/iB1dp6/018185

_ 351.06. 15 Exanple 8B. Met hyl
4- (2, 4-di chl orophenyl ) - ZWE 7-(?xo- 6- phenyl - 6, 7-
di hydro-5H pyrrolo [ 3, 4- ' Eh% 3-carboxylate 0 XN
N CO@ioBEn -diERRESR en}D-AnicPh{id ;m ﬂl:!;;)d -
8A (28 ngz,ycg g;l;g mmit?ﬁl1 nmdl chl or on’g-tﬁﬂgﬁirh ? 34
was added phenylHpyddin3gdimeth@damine, HC25altmol ), 20
Cu(OAc)2 (15.6 ng 0.08 mol ), E43N (33.2 L, 0.238
nmol ), pyridine (25 pL, O. D and 4A nol ecul ar
sieves (50 ng, pre-dried at\ 440 _G ovegni ght). The vi al
was capped and air #as\al | oned{to pass into the
reaction m xture, wh wa$ls ed at RT -72 WO
2006/ 127287 PCT/ US2006/ 018185 r 1.5 h. Volatiles
were renoved in vacuo and the Resi due was
chromat ographed (Si Q2; 1:1 hex EtOAc to EtQOAc) to
give Exanple 8B (24 ng, 70 %9 asS a solid. 1H NWR (400
MHz, CDCl13) S 2.74 (s, 3H), 3.60 (s, 3H), 4.45 and

64 (Al = 17.0 Hz, 2H), 7.14 (d, J= 8.3 Hz, 2H),
i‘xgelp(' E@%«afﬁ(ﬁfnw -(2#-dish qppbenﬂ)-&mﬁhyliw ~dilpydre-37-

1¢ dim % [ MtH + = 427.08. Exanpl e 8C.
W“’ B lc‘)lr%)pﬁgrﬁ)nr ii%n(lhydroxyrret hyl ) - 2- et hyl - 6- ph
enyl S, 6 d| hydropyrrolo [3 N idin-7-one 0O N ON

OH C C 10 [00193] To~aNstijfred sol ution of Exanple
8B (24 my, 0.056 mmlj=n T . OH

Cl

[00199] To a solution of Example 5D (0.360 g, 0.79 mmol) in THF (3.5 mL) was
added LAH solution (5 mL, 1M in THF, 5 mmol) at 0 °C. The mixture was allowed
to warm to RT and stirred at RT for 1.5 h after which it was partitioned between
water (5 mL) and EtOAc (150 mL). The organic phase was dried (MgSOy4) and
concentrated in vacuo. The residue was chromatographed (SiO,; continuous gradient
from 100 % hex to 100 % EtOAc over 3 min, 100 % EtOAc for 5 min) to give
Example 10A (0.151 g; 48 %) as a solid. "H NMR (400 MHz, CDCls) 6 2.78 (s, 3H),
4.20-4.60 (m, 6H), 4.71 and 4.84 (ABy, /= 15.8 Hz, 2H), 7.19 (d, J=7.9 Hz, 1H),
7.47-7.53 (m, 6H), 7.78 (d, /= 1.8 Hz, 1H). [M+H]" =398.88.
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m.) was added LiBH4 (0.03 nL, 2M solution in THF, 0.06

mol ) and MeOH (15 L).
W@ 209pR2ABUr €,

the reaction was quenched by

After stirring 15 min at room

adeiCT/U82006618185

sat. NaHCO3 sol utlon (1 m.). The reaction mxture was
] ut ed. w Et with HO a
Ealise 1l [6rBen R fadichlobp R E SRRty glinwivo-SE7-
hﬁb chy.. {din-8L = Exanpl e 8C (17
LRI mgg& did-9 e”qfs"!émmf'hﬁne e %Qoo Mz, CDO 3) 6
2 84 (s, 3H), 4.39 and 4.46~AB%. Jd= 16.7 Hz, 2H),
4.40 (dd, J= 11.8, 6.6 4N 1 4.57 (dd, J= 11.8,
4.8 Hz, 1H), 7.11 (t 7.0 $M27 24 (d, J= 8.3
Hz, 1H), 7.32 (dd, 3, - 2H), 7.38 (dd, J=
8.3, 2.2 Hz, 1H), 7. (d, H 1 H, 7.74 (d,
J = 7.5 Hz, 2H), [M+|—|]+:399 20 -73 WO
2006/ 127287 PCT/ US2006/ 018185 anpl e 8.

3- (Am nonet hyl ) - 4- (2, 4-di chl or oplhenyl ) - 2- net hyl - 6- phen

(0T, &R A ol 1 ] e s
ngé(ﬁa%zdglgid Mgaggzsrﬁlogwaﬁg@gf%ﬁ% 1~1(§3 ﬁﬂ%) %%:ﬁﬁfqﬁ?ﬁeactlon

B8 l‘?ﬂ’t@ﬁ amh@élt legperagire &ord- & htand enma'awd ¢ Sioe a@nizﬂeqmﬂuct

AR % Aot O AR Kheaceeb 10950 Re e t0 BOac
SOH =OJF: f()&o lﬁeld a dhIBrid OB H AR A8 ‘?m)gﬁx? e G4 tgg B Hbride

and _concentrated in vacuo to give a
%N rtneitie. in Me@h (3imd.) ofas amcaatném £ bﬁaﬂ:erdl tdise ANOmithbwave

rerafa?a g(édhd\/ﬁ a]ISSE‘lB ) n a_. 10, seal ed tube was

ot lingdon tgrampimt EompRratyss, thien.
S5 AP SIS0 RO B g s

piephrfative HRLCr towerdde jpirapeoduce pﬁnaprddﬁcﬂ'ﬂs@e(ﬂ@soﬂﬁdd\'ih@{zﬂz
Thi s pr oduct was _redi ssolved in CH2C12

@m&%@%ﬁ ﬁ‘?& iydioxapc(dp pka wep 2ddad) Thesolvanidess evaberated to

%@?gﬁn{n o%qrgé g@?ﬂﬂ-?&fg d&%ﬂ%ﬁﬂeﬁ@ﬁ f-me%yyg 7-dihydro-5H-

pymdﬂbgsr @pmmma a})meﬂmdlmﬁmmngmbleaoﬁ mm& é@py Eﬂg3|39[/§ for 2

5] pyridin-7-qne (Exanple
Si5p @Szm@ﬁgyd aHl m@@@ MH.z; 3QD|) nﬁmf( esoaHmaza9 and4 15

E&@q, )= 1@3%%51{5134 4%33;%1 4 ﬁ\%géls Qg—-ﬂébgﬁz( 514,65 G, 248,275 s,
2H), 7. 43 (d, J=8.3 Hz, 1H), 7.47-7.53 (m, 3H), 7.54-7.58 (m, 2H), 7.69 (dd, J=8.3,
2.2 Hz, 1H), 7.78 (d, J= 2.2 Hz, 1H). HPLC Phenomenex LUNA C-18 4.6 x 50 mm,
0 to 100 % B over 4 minutes, 1 minute hold time, A = 90 % water, 10 % methanol,

0.1 % TFA, B =10 % water, 90 % methanol, 0.1 % TFA, R,=2.10 min, 99 %

homogeneity index. LCMS: Calculated for C2H»;C1;N3: 397.11. Found: 398.09
[M+H]". HRMS: Calculated for C22H3,ClIoN3: 398.1191. Found: 398.1175 [M+HT".
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W@2®6/127287 Hz, 1H), 7.81-

Hz, 2H), 7.22 (t, J = 7.5 Hz, 1 H), 7.42 (dd, J = 8.4,
7.5 Hz, 2H), 7.51 (d, J =8.4 Hz, 1H), 7.63 (dd, J=
7.85 (m 3H). HPLC Phe@iDIB20€6(018185
LUNA 20 G 18 4.6 x 50 mm O to 100 % B over 4 m nutes,

1 mnute hold tine, A 10 anethano

0.1 % TFA, B =10 %vvaterﬁﬁééqgﬁn:{%an %TFA Rt
= 3.30 mn, 99 % honogenei t§ i ndex. LCI\/IS Cal cul at ed
for C21HL7C12N30: 397. FouneNy 06 [ MtH] +. HRWVE:
Cal cul ated for C21B&§g%€m 39B. 027. Jfound:

398. 0826 [ M+tH] +. 25 - 20067728

PCT/ US2006/ 018185 * EXAMPLE 9

: yl)-6-(2-met hoxyphe
nyl ) -2-nmethyl -5, 6- di hydropyrrad , 4- b] pyri di n-7- one,
HO salt 0 Q5flhiNH2 C / C 75 [00195] Exanple 9
was prepared using the sanme net h6d descri bed above for
Exanple 8, with the exception that in step 8B
phenylboronic acid was replaced with

aRphoKyVOh Ry B £-nitth ekyb&irky VR (2,40 cWbo }@Wgﬂ)-m&h I-

2896(’% ,3%% 3H),y4o4and’426 Bag Y

Tpxe- dl‘BQro-SH-MrMSA—Idnyl(ulgq3-yj)merhyl@amm #ifa novel
d7.(m 2H), 7.35-7.43 (m 2H), 7.50 (d, J= 8.3

%‘,Q’Q‘I‘ﬁﬂ‘a‘?e% 59 (dd. J= 8.3, 2.2 10 Hz. 1H), 7.79 (d, J=

2.2 Hz, 1H). LCMS: Cal cul ateed for C22H19C12N302:

427.09. Found: 427.94 [ M+H B: Cal cul ated for

C22H19C12N302: 428. 0933. © P28.0946 [ MrH| +.

[00196] Exanple 9 wa parates NERPE al cel (r) Qu,

20, 5 x 50 cmcolu ing_anjisocratic gradient of

15% Et OH MeOH (50% ai ni neg % di et hyl am ne 15

i n heptane contanimgp 0. 1% di e amne to afford

i ndi vi dual enantioners. [00197]

(Enanti omer A; faster-noving): ¢la]D25 -15.8 (c =

G s e %E%%@%%WW“%%Q s
BEANA daf) AR ENAROO, sz ! I EONG rQL)’l%l@%):Jo (B8Y8S8.20 mmol) The

[ 00198] anpl e nantl oner B; sl ower-noving):
fresjiib@g mixrg wag stir@d @& RT overnight, diluted with EtOAc (100 mL) and

stirred for a further 5 min. The organic layer was separated and evaporated in vacuo

to yield a crude product which was recrystallized from EtOAc/Hexanes to give
Example 11A as a white solid (2.33 g, 79 %).

Example 11B. fert-Butyl (4-(2,4-dichlorophenyl)-2-methyl-7-0x0-6,7-dihydro-
SH-pyrrolo|3,4-b]pyridin-3-yl)methylcarbamate '

o)
N
~N
HN |
= NHBoc
cl
Cl
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20 MeOH); Purity by chiral analytical HPLC
[Chiralcel(r) Q) 4.6 x 250 mm 15% Et OH MeOH (1:1;

w@owbarn8ng 0. 1% DEA) in heptane (containi ng OPAP@S2006/018185

10

15

20

DEA)]: 93%e. -75 WD 2006/127287 PCT/ US2006/ 018185
EXAVPLE 10

([80209) 2y o 4-nfiRfute of ExdraploAAr{l199-2 3r68trhyibl) on CHHCNY@0aRL) was
Sﬁq-d%/ rH @!alﬁﬁ_élgméfuug %{%gé,ﬁlomgﬂé Q?ésuﬁgg rrsli?(ltt}re was

] o : o ] e .
(et s e hientent s A o s v
GllteGtd arfd004s8& with FrOs@Ouh Ly ril'lef sobdsiwptedfufiher(@spefied dn EtOAc
0.79 ) in T 3.5 L s 10 added LAH so] ution
(@3 ﬁr@%qa%?dw# flstidin 3f)f°of¥¥aﬂ@e desirg Brofch (rampigs 1B) as 2

. t i, : .
S sl Rl e B B o g it
aogidid Odecofd portivh Jof EXhmptr Didh(totaphdd g, 98%)dr i ed
(MpS™) and concentrated in vacuo. The residue was
chr omat ogr aphed (Si 02; continuous gradient from 100 %

0 var ' 04E4: j
Dty B, BEE G oTplen A5 o B -
Nif-6, 2-@h i S FEP@h) o [8,425 [P ridin-33HmethflcRbbainf0 (M
6H), 4.71 and 4.84 (ABq, J= 5.8 Hz, 2H), 7.19 (d, J=
7.9 Hz, | H, 7.47-7.53 (my6H), 7.78 (d, J= 1.8 Hz,
1H). [M+H + = 398.88. /- 78 WO 157287
PCT/ US2006/ 018185 “"Exanmpl/e Mo NHBoo

et hyl - 6, 7- di hydr o-

SH-

Cl
[00203] A mixture of Example 11B (29.8 mg, 0.071 mmol), 4-chlorophenylboronic
acid (45 mg, 0.288 mmol), Cu(OAc); (24 mg, 0.132 mmol), Et;N (45 uL, 0.324
mmol), pyridine (60 puL, 0.743 mmol), and dichloroethane (1 mL) was heated at 75 °C

for 1.5 h. Concentration in vacuo followed by flash chromatography (50 % to 100 %
EtOAc/Hexanes) to yield a Example 11C which was further purified by
recrystallization fom MeOH to give 23 mg (61 %) of a solid.

Example 11. 3-(Aminomethyl)-6-(4-chlorophenyl)-4-(2,4-dichlorophenyl)-2-

methyl-5,6-dihydropyrrolo|3.,4-b]pyridin-7-one, HCI salt
(o}

N
~N
= NH

Cl

Cl

-79 -



10

15

20

25

pyrrol o[ 3, 4-b] pyri di n-3-yl ) met hanam ne, HCI salt N N

I \ N2 C C [00200] To a stirred sol ution of
weEx@ptes10A (50 ng, 0.13 mmol) in CH2Cl2 (1. 5PCBUR0)6/018185

was added MsCl(28 L, 0.36 nmol) and Et3N (53 L, 0.39

mol ). The reacti on was kept at anbi ent tenperatur

082041 5 Tho cosoliticonnd Evematceki G @ 0gnged 85 Smmad (et (12 mL)

B od TSR Fip P e FRATRGRI £, Bl yekfon
Bt iR VAL REBBH @YBessretisudlveinoCHi1S (IORLARMEAN

chloride and 7N ammonia in MeOH (3 nlL) was irradiated
HEVdioxerd @6 L) veas iaddesl. rihersolvents ware evanseatert ang the opidge

eheataran s st PR D ed T Yehe ri TR AP M EE:
¢B%0 z%izfjaeg, 1Y), 5O¥eh Q- PNRSe, SR RIPAHRL rYe 4 5RlaGd U%9 (AB, J
pr priéduct . prd n

vi de pur Thi s duct was redi ssol ved i
CH2 TRz, 2B, TR)—7a800(nd, RFBCT.40+7 .45 (o ali), 405 (ddwés 8k d itz 1H),
The sol vent _was_evapor at ed d ess, t ive
185 6nky ) S 3P b ol BBy SCMER Lot bued S Gl igio:

0 5 MR

0,02, Rflac el (e TMS; St 0 B TOMACLAGO I 0137,
Beridd 432 BUMMRI{HP0 MHz, CD3OD) 6 2.75 (s, 3H), 3.89
and 4.15 (ABg, J = 14.5 Hz, 2H), 4.43 and 4.56 (ABq,
J=14.5 Hz, 2H), 4.63 (s, 2H), 4.75 (s, 2H), 7.43 (d,
J= 8.3 Hz, 1H), 7.47-7.Mﬁ@ 5 7.54-7.58 (m 2H),
7.69 (dd, J= 8.3, 2.2 , , 71.78(d, J= 2.2 Hz,
1H;3-(ARhionkitkyIpaa R Axdichisfofh ey )42 -neth FeS, 6adihyzliopytrolo[3,4-
100 % B over 4 mnutes, 1 mnute hold time, A =90 %
water, 10 % net hanol blpyyidindfroneaH@ salt19 op water, 90 %
met hanol, 0.1 % TFA, Rt & 2.10 min, 99 % honogeneity
i ndex. LCMS: Cal cul ated for 6 21C12N3: 397.11.
Found: 398.09 [ MtH| +. jRVE al cul ated for
C22H22C12N3: 398.1191. Fou 398 -NHe75 [ MkH + - 77 WO
2006/ 127287 PCT/ US2006/ Oél8 EXAVPLE 11 O N ~

Cl
[00205] To amixture of Example 11B (8.9 mg, 0.021 mmol) in CHyCI; (1 mL)
was added TFA (0.5 mL) and the resulting mixture was stirred for 3 h at RT. The

reaction mixture was evaporated in vacuo, the residue was redissolved in CHyCl, (1
mL) and 4N HCV/dioxane (40 ul) was added. The solvents were evaporated to
dryness to yield Example 12 as a white solid (7.24 mg, 96 %). 'H NMR (400 MHz,
CD;0D) & 2.76 (s, 3H), 3.92 and 4.14 (AB,, J = 14.0 Hz, 2H), 4.00 and 4.13 (ABg, J
= 18.8 Hz, 2H), 7.38 (d, /= 8.3 Hz, 1H), 7.51 (dd, J=8.3,2.2 Hz, 1H), 7.70 (d, J=
1.6 Hz, 1H). LCMS: Calculated for C;sH;3CLLN;0: 321.04. Found: 322.02 [M+H]".
HRMS: Calculated for C15H;4CLLN30: 322.0514. Found: 322.0524 [M+H]".
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Cl NNH2 C C Exanple 11A. tent-Butyl
(6-(4-met hoxybenzyl ) -4- (2, 4-di chl orophenyl ) - 2- net hyl -

W®»2006/127287 PCT/US2006/018185

7- 0x0- 6, 7-di hydr o- 5H pyrrol o[ 3, 4- b] pyri di n- 3-yl ) met hyl
carbamate (a novel internediate) O N N~ \ NHBoc C
MeO CI [00201] To a m xEXAMPLEXZnple 6 (2.41 g,

(15" ) heiomciiod Lt sistiropfatsibogie BB mighis o
The 10 resul ti dPoP&WofoH@SbgﬁghﬁfneﬁLo% 1 Q4" N ght

diluted with Et stirrel a further
5 min. The organic |ayer was®separated and evaporat ed

in vacuo to yield a cyuge p i ch was
recrystallized fro @ 0 e Exanple 11A
as a white solid (2.33%g7 79 A gNl'}/?ple 11B.

tent - - But yl
(4- (2, 4-di chl orophenyl ) - 2- neth 0X0- 6, 7- di hydr o-
5H pyrrolo [3,4-b] pyridin-3-yl hyl carb amate O N
HN “, _\ NHBoc C CI -78 WO 2006/ 127287

PCT/ US2006/ 018185 [00202] To a M xture of Exanple 1

99 ' -
it 92558 TR 1 S 0 o
rieauripié hy withthe eRcepdion tisdt fin gtepl 18C 4Fé'51<fr6ph@1y1‘boﬁﬁﬁic ddidas
allowed to stand in a refrig @t overni ght. Solids
weplaced with 4-methylphenylboronic ac1d H NMR (400 , CD3;0D) 6 2.24 (s,
3H), 2.81 (s, 3H), 3.96 and 4.20 (ABg, J= 14.5 Hz, 2H), 4.53 and 4.68 (AB,, J=17.6
Hz, 2H), 7.13~7.18 (m, 2H), 7.47-7.50 (m, 1H), 7.55 (dd, J=17.9, 1.8 Hz, 1H), 7.58-
7.63 (m, 2H), 7.73 (d, J= 1.8 Hz, 1H). LCMS: Calculated for C,,H;oCIN30: 411.09.
Found: 412.04 [M+H]+. HRMS: Calculated for C,,HoCl1oN30: 412.0983. Found:

412.0993 [M-+H]".

EXAMPLE 14
3-(Aminomethyl)-4-(2,4-dichlorophenyl)-6-(4-methoxyphenyl)-2-methyl-5,6-
dihydropyrrolo{3,4-b]pyridin-7-one, HCI salt

o}
N
~N
e0 N [
= NH
Cl
Cl

[00207] Example 14 was prepared using the same method described above for
Example 11, with the exception that in step 11C 4-chlorophenylboronic acid was
replaced with 4-methoxyphenylboronic acid. "H NMR (400 MHz, CD;0D) 4 2.86 (s,
3H), 3.79 (s, 3H), 4.03 and 4.25 (ABg, J= 14.5 Hz, 2H), 4.58 and 4.74 (ABg, J= 17.6
Hz, 2H), 6.90-7.00 (m, 2H), 7.51 (d, /= 8.3 Hz, 1H), 7.63 (dd, J=8.3, 2.2 Hz, 1H),
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filtered and washed with H20 (20 nL). The solids were
further dispersed in EtOAc 5 (80 nlL), sonicated, and

wo pdosaee87 t o afford the desired product (ExanpPer/Us8p6/018185

as a beige solid. The filtrate was concentrat ed,
treated with EtOAc (30 nL), and filtered to yield a
skebid 1 for 2Hh Y. if (Il P Ez1 1B). (RCM: Celotilate f08 €, 15C1sN;0:

le 11C. t I
(BB EnparspnaRVAT (M Crlelsp R G 923
dund: 428.0941 éMﬂE
0X0- 6, 7-di hydr H-pyrrol o[ 3, 4-b] pyri di n-3-yl) net hyl ca
rbamate O N CIl N NHBoc CI CI [00203] A mixture of

Exanpl e 11B (29.8 ng, O. g n(l‘},ls
4- chl or ophenyl boroni c 5“1y; 0.288 mol),

Cu( @Q@[ﬁmﬁgﬁtm)AgZ kﬁcﬂm%henﬁ)miﬂﬁoh he ?lg—‘ﬁ-me h l—5 6-
mmol ), pyridine ( , and ﬁ oet
(1 m) was heahbxdmpyﬂ@lm;gsb]ﬁyrldm—%om Hohsaht r at i on
in vacuo followed by flash cgromatography (50 %to 100
% Et OAc/ Hexanes) to y| el d a\Exanple 11 C which was
further purified by s Al zayTon fom MeOH to
give 23 ng (61 % of [ pl e NH,
3- (Am nonet hyl ) - 6- (4- chI or ophenyl -4-(2, 4-di chl or ophen
yl)-2- 20
nmet hyl - 5, 6- di hydr opyrrol o[ 3, 4 b i di n-7-one, Hd
salt ON CI NI NH2 Cd Cd -750 2006/ 127287
PCT/ US2006/ 018185 [00204] To a golution of Exanple II
C(20 ng, 0.03 8 mmol) in CH2C12 (1.2 nL) was added
THes2¢8). 8 Evth.1)1phr1ld wiseprepared hsing theisatne meetlsdd desexdbddabodé for
The r aﬂp m xture was .evaporated. to dryness,

tith the exeet @n(ﬂiatﬁ%fteaﬁacmhlwepmyaa%%c poid was

Hggflgg%de\@gﬁl QQlupo%eﬁﬁi)&%%csac\f@ M RXAP ?A{(ﬁ)t ﬁ?{z‘}‘&&bbﬁ 02.89 (s,

3H), 4.05 and 4.27 (AB, J= 14.3 Hz, 2H), 4.64 and 4.80 (AB,, J= 17.6 Hz, 2H),

7.12 - 7.18 (m, 2H), 7.54 (d, J= 8.3 Hz, 1H), 7.63 (dd, J= 8.3, 2.2 Hz, 1H), 7.82 (d, J

= 1.6 Hz, 1H), 7.83-7.87 (m, 2H). LCMS: Calculated for C,;H;sCI,N3OF: 415.07.
Found: 416.02 [M+H]+. HRMS: Calculated for C,;H;7C1,N3OF: 416.0733. Found:
416.0743 [M+H]".

EXAMPLE 16
4-(3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-7-0x0-5H-pyrrolo[3,4-
b]lpyridin-6(7H)-yl)benzonitrile, HCI salt

o .
N
~N
NC N
= NH;
ci
cl
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5 triturated with ether to yield Exanple 11 (10.0 nmg,
57 %. "H NWVR (400 MHz, CD30OD) S 2.78 (s, 3H), 3.96

w@nwe427287 (ABgq, J= 14.5 Hz, 2H), 4.55 and 4. 69p(HB#2006/018185

= 17.1 Hz, 2H), 7.30-7.35 (m 2H), 71 48 7.45 (m 1H)
o el ko et i v
G2 din

RGH3
o R a b O inith GO, TS 4 kB0 Rcid was
mqedwh[%ﬂ}mpheﬁmm add. 'H NMR (400 MHz, CD;0D) 8 2. 87 (s,

ﬁ%%‘??ﬁ% W (ABarS13 Mt ehen %&gﬂﬂo{]—\ﬂ HoROID,
?\I.H% (dq’ 130 % 1%8@%& %gél“%ézﬂl‘z' m ngg‘é‘ ), 7.84 4,7

€Q. .BHZL)H)aBdOt h}elfr(mlﬁH)l li@lMSXCblIcﬁlaM&%ﬁCbHH@zN@ 432107
T. ¢tion mxture was evaporated I n vacuo,
P 420 95 G UM Gieied Ten Bitochadl-Oniy i eh, ARpund

k3 Heop +(40 ') was added. The solvents were
evapor a ed 0 20 dryness to yield Exanple 12 as a
white solid (7.24 ng, 96 %. 1H NVR (400 MHz, CD30OD)

S 2.76 (s, 3H), 3.92 and 4.1 = 14.0 Hz, 2H)
4.00 and 4.13 (ABq, J _EI.'E@M q72H) 7.38 (d, J=

Hz, 1Hj3.(Ak 17 8- 1H, 7.7 iz
(e Lo pbpiin-K & e B e ek 45
321. 04. Founddih$aebpd2rdId3sH-o]pyrithBE-ofe Byl sajed f or
Cl5H, 4C12N30: 322.0514. Foun 322. 0524 [ MPkH +. 25 -80
WO 2006/ 127287 PCT/ US2006/ § 818'33 EXAMPLE 13

3- (Am nonet hyl ) - 4-( di c senyl ) - 2- met hyl -
p-tolyl-5,6- dihydrop 0 [3|4- pym_,d|n7one HCI

salt 0 XN

Cl

[00210] Example 17 was prepared using the same method described above for
Example 8, with the exception that in step 8B phenylboronic acid was replaced with
2-methylphenylboronic acid. 'H NMR (400 MHz, CD3;0D) § 2.20 (s, 3H), 2.88 (s,
3H), 4.04 and 4.25 (ABy, J= 14.2 Hz, 2H), 4.50 and 4.65 (ABg, J=18.0 Hz, 2H),
7.25-7.40 (m, 4H), 7.51 (d, /= 8.3 Hz, 1H), 7.60 (dd, J = 8.3, 2.2 Hz, 1H), 7.79 dJ
=2.2 Hz, 1H), 8.10 - 8.15 (m, 2H). LCMS: Anal. Calculated for Cy2H;9C1oN30:
411.09. Found: 412.04 [M+H]". HRMS: Calculated for C22HoClN30: 412.0983.
Found: 412.0982 [M+H]".
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N/ NH2 C / C 5 [00206] Exanple 13 was prepared
usi ng the sane nethod descri bed above for Exanple 11,

wowaok/121287 exception that in step 11 C PCT/US2006/018185

4- chl orophenyl boronic acid was replaced with
4- et hyl phenyl boronic acid. 1H NVR (400 MHz, CD3OD) S
2.24 (s, 2.81 (s, BXAMPIFE18nd 4. 20 (ABg, J=

3H),
TR U G
7.9, 1.8 Hz, Idihydropphrold]3,A-Bpytidin-2dne, ACTSald, J=

1.8 Hz, 1H). LCMS: Cal cul ated for C22H19C12N30:
411.09. Found: 412.04 [ MtH\+. HRI\/IS: Cal cul ated for

C22H20C12N30: 412. 09 Fou £ 0993 [ MrH] +.
EXAMPLE 14 15 N

3-(Am nonet hyl )-4-(2,4-di chloro
nyl)-2-nethyl -5, 6- di hyd? opsicr
HCl1 salt O N MO N\ N c
was prepared using the sane descri bed above for
Exanple 11, with the exception tthat in step 11 C

4- chl or ophenyl boroni c acid was 5b replaced with

400221 ox Friveplel 180k 3Hrepaded whingliHe NRe 6B IMEZerieB36N e or

2. 861%63 3H), 3.79 (s, 3H), 4.03 and 4.25 (ABqg,

Fxample §witly e exqention Ak imston SBABgnylberonit. aid i reglaed with

T EATNTINE NN RO
RGBHIP2006hO1BEARR, [y 6448 (A oY) 4 Bbhng £.5BYAGY, 177 814, om),
H, 1H). LOVS : .09,

, H% | cul ated for THI6C13N30: ¥427
Fotfhd?-33£8, 28), [7M2H] 746 @RVESD), TAB(d) &t 8¢ HnrlH), 7.60 (dd, J= 8.3,

D P R (@782 1T M. 4aRuia kol MiH CL R 0s:
443.06. Found: 444.01 [M+H]". HRMS: Calculated for C,,H;oCL,N;0S: 444.0704.
Found:444.0695 [M+H]".

NH

)-26-(4- nmet hoxyphe
[ 3, 4-b] pyridin-7-one,
[00207] Exanple 14

EXAMPLE 19
3-(Aminomethyl)-4-(2,4-dichlorophenyl)-6—(3-methoxyphenyl)-Z-methyl—S,G—
dihydropyrrolo|3,4-b]pyridin-7-one, HCI salt

o
N
~
Nl
= NH,
o
\ ci

Cl
[00212] Example 19 was prepared using the same method described above for
Example 11, with the exception that in step 11C 4-chlorophenylboronic acid was
replaced with 3-methoxyphenylboronic acid. "H NMR (400 MHz, CD;0D) § 2.86 (s,
3H), 3.80 (s, 3H), 4.03 and 4.24 (AB,, J = 14.5 Hz, 2H), 4.62 and 4.76 (ABg, J=17.5
Hz, 2H), 6.80 (dt, /= 7.0, 2.2 Hz,1H), 7.26 - 7.35 (m, 2H), 7.50 (d, J= 8.3 Hz, 1H),
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3- (Am nonet hyl ) - 4- (2, 4-di chl or ophenyl ) - 6- (4-fl uorophen

yl)-2-nmet hyl -5, 6- di hydropyrrol o] 3, 4-b] pyri di n-7-one,
woigioeszi287 0 N F aN NH2 C C [ 00208] Exanpl BCU/BS2#06018185

prepared using the sanme nethod descri bed above for 10

TR o8 GBI o 6ot 48 w0 da A B . 110, Lows:
bl SRS LONAD) 4RS!y AR 80 A FnGROBl

for 64Hae(d-M:; B0 42RB033. JEARd642820938HM-+H]?. 12 - 7. 18 (m

2H), 7.54 (d, J= 8.3 Hz, 1H), 763 (dd, J=8.3, 2.2
Hz, 1H), 7.82 (d, J = 1.6 Hz, 7.83-7.87 (m 2H).

LCMS: Cal cul ated for Qﬁﬂ?ﬁ]ﬁ 415.07. 15 Found:
416.02 [ M+H] +. HRWMS: Cal cul at e??gr C21H17C12N30F:
418-(AuBBomEhyled-(2 4—15clﬂ614@h[eh&lb4]2*metﬁﬁ5fﬁmh§zﬁropyrrolo[3 4-
4- (3- (Am norrethyl) 4-(2,4-dichloro henyl) 2- met hyl -
x0-5H pyrrol o [3, 4 b;]_;]eyndm-s-one, TFA salt

b] pyri di n-6(7H) -yl )benzonitnle, HCL salt O N NC ~ ~
N\ N2 C C -82 67 147287 PCT/ US2006/ 018185
ared_uNHNg the sane net hod
descri bed above for Exnpl e 11, with the exception
that in step 11 C 4-chl or optegyfboroni ¢ acid was
replaced with 4-cyanopheny onic acid. '"H NMR (400
MHz, CD30D) 8 2.87 (s, 3H)3¥4.04 and 4.24 (ABq,

J=14.2 Hz, 2H), 4.69 and 4.8 (ABg, J=17.1 Hz, 2H), 5
7.50 (d_ J=8.3 Hz, 1H), 7.64 (dd, J= 8.3, 2.2 Hz,
[90313] 7, E&amplw; _Zﬁgﬂvqsmrem;gd uspngthe taine gethod described above for

Example 2, with the exception that in step 2E 4-methoxybenzenamine was replaced
with 7N NH; in MeOH. "H NMR (400 MHz, CDCls) §2.84 (s, 3H), 3.95and 4.19
(ABg, J =14.9 Hz, 2H), 4.49 (s, 2H), 7.33 (d, J= 8.4 Hz, 1H), 7.48-7.55 (m, 1H),
7.66-7.72 (m, 1H). HRMS: Calculated for C;5H;4C1,N30: 322.0514. Found:
322.0512. [M+H]" =322.03.

EXAMPLE 21
3-(Aminomethyl)-4-(2,4-dichlorophenyl)-6-(2-methoxyethyl)-2-methyl-6,7-
dihydropyrrolo[3,4-b]pyridin-5-one, TFA salt

MeO N
"
KN X | NH
o cl
cl

[00214] Example 21 was prepared using the same method described above for
Example 2, with the exception that in step 2E, 4-methoxybenzenamine was replaced
with 2-methoxyethylamine. 'H NMR (400 MHz, CDCl3) § 2.83 (s, 3H), 3.34 (s, 3H),
3.58-3.63 (m, 2H), 3.65-3.78 (m, 2H), 3.95 and 4.18 (AB,, J = 14.5 Hz, 2H), 4.62 (s,
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= 2.2 Hz, 1H), 8.10 - 8.15 (m 2H). LCMS: Cal cul ated
for C22HL6C12N40: 422.07. Found: 422.93 [ MtH +. HRME:

w@2dosutased for C22HL7CL2NAC 423. 0779. Found: PCT/US2006/018185

423.0790 [ M+H +. 10 EXAMPLE 17

] hyl, )= 4-(2, 4-dichl or hen net h 6-0-t
A DR D S WL B €0 e 10 0 thor 2223 b, 1m0,
HRMSHZ 21cElabédGbr & p -
usi ng the sane ng#ﬁ%% ggéggﬁggggytove @? iﬂﬁ%g
879t h the exception that in step 8B phenylboronlc
acid was replaced with 2-nethyl phenyl boronic acid. 1H
NVR (400 MHz, CD30D) 6 2.20 (s, 3H), 2.88 (s, 3H)
4.04 and 4.25 (ABq, J= 1% Ig@%% 4.50 and 4. 65
(ABg, J= 18.0 Hz, 2H) 725- (m 4H), 7.51 (d,
J é-emgqunetuyl)-l)i 2 ﬁ-cﬁ@hl@dcbhehyﬁ-ﬁG&am@tl@l—Hﬁrdlh tihop ?r&l@[s 4-
(d, J = 2.2 Hz, Ng 8. 15 n1 ZFD LC%B Xh
Cal cul ated for C22H1§h¥? By 7-one, 2 Found: 412.04
[ MtH +. HRMS: Cal cul at ed or C22FQCI12NBO: 412.0983.
Found: 412.0982 [M+H] +. -8 ® 2096/127287
PCT/ US2006/ 018185 EX@bhRIN 1§
3- (Am nonet hyl ) - 4- (2, 4- di chtore
met hyl t hi o) phenyl ) -5, 6-
di hydropyrrol o[ 3,4 b]pyrlﬁﬁ
NI NH2 Cd Ca 5 [00211] Ex
usi ng the sanme net hod describ

NH2) - 2- et hyl - 6- ( 2- (

C HCO salt 0 / N
e 18 was prepared
gd above for

Ci

Example 22A. Methyl 4-(2,4-dichlorophenyl)-2,6-dimethyl—7-0xo-6,7—dihydr0-
SH-pyrrolo[3,4-b]pyridine-3-carboxylate

o}
N
~
Me—N ||
COzMe
cl
Ci

[00215]  To a mixture of Example 8A (50 mg, 0.14 mmol) in DMF (0.8 mL) was
added 95% NaH (6.2 mg, 0.26 mmol) and the resulting mixture stirred at r.t. for 15
min. The reaction mixture was allowed to stir for 5 h and then quenched with agq.
NH4CL The mixture was extracted with EtOAc (x 2) and the organic layer
evaporated in vacuo to yield a crude product mixture which was purified by flash

chromatography (50 to 100% EtOAc/Hexanes) to afford 37 mg (71%) of Example

22A as a colorless oil.
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Exanple 8, with the exception that in step 8B
phenyl boroni c acid was replaced wth

wQ20vet122B1 hi ophenyl boronic acid. '"H NVR (400 M&T/US2006/018185
CD3CD) 8 2.43 (s, 3H), 2.88 (s, 3H), 4.03 and 4.25

e, et Tl st e S
dlﬂ%dr])g)gigro'i [B%ﬁ-bzﬂwigldm-h)%ge('ﬂﬂA sﬁ%as 3, 10 2.2 Hz, 1H),

| cul ated for
C22H, 9C12N30S:  443. 06. Pound 444.01 [ MtH +. HRVS:
Cal cul at ed for C22H, 9C12M3Q5:Nd44. 0704,
Found: 444. 0695 [ MtH] Me—RXAMPLE |19 AR
3- (Anmi nonet hyl ) - 4- (2, 4- dixhlofophenyl ) - 6- ( 3- net hoxyphe
nyl)-2-nmethyl -5, 6- di hydgppytl ol o[ 3, 4-b] pyri di n-7-one,
HO salt ON NN C d 212] Exanple 19 was
prepared using the sane netkQd’descri bed above for
Exanple 11, with the exceptign that in step 11C
4- chl or ophenyl boronic acid wé 20 replaced with

o Y s B A R R o

td ﬂ;dsoﬂdmsea Fd)r theaccﬁﬁzezam O@W 'éolEﬂagnlgg 8HZH NMR. (400 Mz,
t, -
QD@b) %a SOJ(ﬁ, ?é1)3341|£ (s ﬁﬁ))a D, 3 98 gud Wﬁﬁ@wﬂﬂ%iﬂ, 29) 4.13 and

DAL 8485, 3 Ll oty fa 5 4 o1, 1

Tes @)lrat 2o HAOTHC2REMICHAAME @A1cdd
@+. HRI\/HIéZQ Cal cul at ed forC CZ?& nghsgf\%%g 3%26 gg%uénd

dMBE. GRS Apa| Galed. foxBnbLECIZN;0: 336.0670. Found:
3%63@%% ]hyl) 4- (2, 4-di chl orophenyl) - 2- met hyl - 6, 7- di
Wo[34 b] pyri di n-5-one, TFA salt N HN NH2

EXAMPLE 23
Methyl 2-(3-(aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-7-0x0-5H-
pyrrolo[3,4-b]pyridin-6(7H)-yl)acetate, TFA salt

)
N
~
Nl
Me0—<‘ - NH2
o ¢
Ci
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0 Cl G [00213] Exanple 20 was prepared using the
sane net hod descri bed above for 10 Exanple 2, with

W0 bmeaxnepti on that in step 2E 4- met hoxybenzeneei/ns2006618185

repl aced vvith 7N NH3 in MeOH 1H NWMR (400 MHz, CDC13)

S 2.84 4.19
EXMQP\ES'Z%AZ Hyletiyl 33(3((&3'ptjmtexyaemﬂ&0ﬁycﬁﬂ)ethﬁ) ks@ﬂ g‘zzs ( anH) ’

dibtorol s Aeshr s pEbo B ARy pacetate

322.03. 15 EXAMPLE 21
3- (Am nonet hyl )-4-(2, 4- d|c or Bppenyl ) - 6- ( 2- net hoxyet h
yl)-2-nethyl-6,7- dihy Nyr 1ol o ] pyri di n-5-one,

TFA salt MeO-\- N mdd O CNAC 80214] Exanpl e

for Exanple 2, with the excyg pn that in step 2E,

4- met hoxybenzenam ne was replig with

2- met hoxyet hyl ami ne. "H NVR (400 MHz, CDC13) b 2.83

(s, 3H) 3.34 (s, 3H), 3583C63(m 2H), 3.65-3.78

(@7, 1 sl et S e Dl BRMEL1 B ves

é&’ded%wNéHFdz,s rﬁgblzo 1 Tm@dIY A, thd mifude stizre@ atzt. farH)0, min and
d, . HRMS: Cal cul ated for
tmmmzmzo sseowmbom@méﬁte EB2 500k 026 mpgl)- was then

S e e TR BV BALRY o e VRGPS 5,
%b‘fﬂﬁlﬁé‘cgﬁvﬁﬁwdr%%ﬁ N #1C1 bh@iHeiflixBtufe evipordiédlinsatido. OTH residue
was taken up in EtOAc (10 mL) and washed with H;O (2 mL). The organic layer was
separated and evaporated in vacuo to give a crude product mixture which was purified
by flash chromatography (100% EtOAc to 10% MeOH/EtOAc) to afford Example
23A (21 mg, 36%) a a colorless oil. "H NMR (400 MHz, CDCl;) & 2.84 (s, 3H), 3.73
(s, 3H), 4.02 and 4.25 (AB, J= 14.5 Hz, 2H), 4.25 and 4.34 (AB,, J= 17.6 Hz, 2H),
4.39 and 4.45 (ABg, J = 18.0 Hz, 2H), 7.45 (d, /= 8.3 Hz, 1H), 7.57 (dd, /= 8.3, 2.2
Hz, 1H), 7.79 (d, J=2.2 Hz, 1H). LCMS: Anal. Calecd. for CgH;7C1oN;03: 393.06.
Found: 394.06 [M-+H]".

Example 23. Methyl 2-(3-(aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-7-oxo-
5H-pyrrolo[3,4-b]pyridin-6(7H)-yDacetate, TFA salt

0 .
N
D
N N
Me0—<‘ Z 2
O ¢
Cl

[00218] To a solution of Example 23A (21 mg, 0.042 mmol) in CHxCl, (0.7 mL)
was added TFA (0.3 mL) and the resulting mixture stirred for 2 h. Solvents were
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/ NH2 C C 10 Exanple 22A. Met hyl
4- (2, 4-di chl or ophenyl ) - 2, 6-di net hyl - 7- oxo- 6, 7- di hydr o-

wWohRbops2281 0 [ 3, 4-b] pyridine-3-carb oxyl ate O POIMUSIB6/NS185

02M e C [00215] To a m xture of Exanple 8A (50 ny,
Q.14 ), in | 0.8 d 95% NaH (6. 2 ,
SR o e b R BSLPY bich T (enameacroh an ecion, 30 to

f100 %4 B) o SiveER r ' } XU {01

oL B PRl PR S P e TRAL S PSS v
H0Q Mz, GRXC1eX: .+ HRMS: @alcﬂﬂaﬁﬂ@ﬁocllcg}gmazmué; 394@07?59 FohRd:

I Vi t bn vacuo to yie a crude product
@%@B?%mﬁg{am ]pﬁr:”l%ioéd by flash chromatography

(50 to 100% Et OAc/ Hexanes) to afford 37 ng (71% of
Exanple 22A as a colorless oil. 20 -86 WO 2006/ 127287
PCT/ US2006/ 018185 ExanpEXAMPLE 24

3- i nonet hyl )-4- (2, 4-di chl orophenyl) -2, 6-di net hyl -5,

6- (3%] BWF‘Bﬂbf'%?:4=‘Bfﬂ?F?ld}wﬁﬁomthﬁ-ﬂﬁomllﬂpyrmlo[3,4-
Me-N/ NH2 C 00 I 2 s ;i ransfor nmed
to Exanple 22 uﬁ%‘&h%-éég%}éﬁﬁ%ﬁg?@r@ﬁgﬁgﬁs@%to t he one
used for the conversion of anple 8B to Exanple 8. 1H
NVR (400 MHz, CDC13) &R 80 3.14 (s, 3H),

3,98 and 4.16 (ABq, @ 4.13 and 4.24
(ABg, J= 18.0 Hz, 2H) .41 MHay  111), 7.56
(dd, J= 8.3, 2.2 HzNC1H),

Y4 7

Cl

[00219] Example 14 was prepared using the same method described above for
Example 11, with the exception that in step 11C 4-chlorophenylboronic acid was
replaced with 3-cyanophenylboronic acid. 'H NMR (400 MHz, CD5;0D) 6 2.88 (s,
3H), 4.04 and 4.26 (ABg, J= 14.5 Hz, 2H), 4.70 and 4.84 (ABg, J=17.1 Hz, 2H),

1.53 (d, J=8.3 Hz, 1H), 7.54 - 7.62 (m, 2H), 7.64 (dd, J= 8.3, 2.2 Hz, 1H), 7.82 (d,J
=2.2Hz, 1H), 8.12 (dt, J=8.8, 1.8 Hz, 1H), 8.38 - 8.42 (m, 1H). LCMS: Anal.
Calculated for Cp,H;6C1,N4O: 422.07. Found: 423.04 [M+H]". HRMS: Anal.
Calculated for C»,H;7C1,N4O: TBD. Found: TBD [M+H]+.

EXAMPLE 25
2—(3-(Aminomethyl)-4—(2,4—dichlorophenyl)-Z-methyl—7—0xo-5H—pyrrolo[3,4-

blpyridin-6(7H)-yl)acetic acid, TFA salt
o O

HO—<— N
N
N
_

Cl

NH,

Ci
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7.75 (d, J= 2.2 Hz, 1H). LCWVs: Anal. Calcd. for
C16H15C12N30: 335.06. Found: 336.06 [M-H] +. HRME:

wo\e@b/127281 cd. for CL6HL5C12N30: 336. 0670. FounBCT/L82006/018185

336. 0684 [ M+H] + EXAMPLE 23 Met hyl

thyl)-4-(2, 4-di chl h | 2- et
T30 55 aGplton o Brasmpie don @D 7as D yemebiadBIF () was

AR e B %4%@3“2%%%% ¥R Al biing

MifBiré ftirgst fob Qﬂaomﬁamﬁﬁiw h&aﬁ&hhﬂie}i‘t&pﬁ%ﬂwﬁh IN aqueous HC.
di chl orog?enyl) 2-nmet hyl - 7-oxo-SH-pyrrolo [3,4-Db

SYreair NoBtileRMeys Temaved evasum andithe aquaens/phapqabes em%@e@mth

kR Ie BT, S AP 30 e %,

EEdokylahstid.ne m xture stirred at r.t. for 10 mn and
then sonicated for 30 sec. Methyl bonpacetate (0.025

100223] 2 6 Tawaixtuaef thircrarboxytie dmdrm@l CtHzChdé e was added TFA

e
B %
BN S P GRS oS 0 105D

|gaxﬂe1r?xme 26 Eléﬁsadhf%bnan tB%y apowhite aowdew EHMM@OMHZ

Gt sty FprbBhaid g RBarhoa Rt e 8w 3% amy. v
ai f ) @IZEZ%?:?I £ an%?lﬁli @ggz ﬁgf/iqzazﬁ), ©Q14C(H' P58 Pk 187,60
(dd J 8.3,2.2 Hz, lH) 7 80 d,J=22 Hz 1H) LCMS Anal Calculated for
C17H15CIbN303: 379.05. Found: 380.00 [M+H]+. HRMS: Anal. Calculated for

C17H16C12N303Z TBD. Found: TBD [M+H]+

EXAMPLE 26
3-(Aminomethyl)-4-(2,4-dichlorophenyl)-6-(2-hydroxyethyl)-2-methyl-5,6-
dihydropyrrolo[3,4-b]pyridin-7-one, TFA salt

N
o/ A,

Cl
[00222]  To a solution of Example 22A (172 mg, 0.15 mmol) in THF (3.5 mL) was
added 2M LiBH4/THF (0.2 mL, 0.4 mmol). The mixture was allowed to stir at
ambient temperature for 2 h then quenched with saturated aqueous NaHCO3 solution
(0.5 mL). The reaction mixture was extracted with EtOAc (8 mL). The organic
extracts were concentrated in vacuo. The residue was chromatographed (SiOs;

EtOAc) to give the desire alcohol product Part A (96 mg, 42%) as a colorless foam.

-90 -



10

15

20

25

(s, 3H), 4.02 and 4.25 (ABq, J= 14.5 Hz, 2H), 4.25 and
4.34 (ABq, J=17.6 Hz, 2H), 4.39 and 4.45 (ABq, J=

wa06/124287 2H), 7.45 (d, J= 8.3 Hz, 1H), 7.57 (BAdI/US2006/018185

8.3, 2215 He, 111), 7.79 (d 3= 2.2 b, 1H). ng/i iy
Alﬂﬁ%ﬁ]cag%%ﬁ{;%&gc% R-dlatiol product (33 . 0. 07':5053101) in CH,Cl, (1

y
%niﬁwﬁ@iﬁ&éﬁ'ﬁiﬁ‘gj 3 rr%j‘)(aﬁd ﬁmgﬁ‘%&%ﬂz% e ysltl}re TCE['?’ ﬁ!TéoAzenQS were

x0-" 5H pyrrol o pyr i )aceta _
gampve] abd the lreslim wdd Iﬁhﬁﬁﬂ) bCbrepTPRE %Rhéﬁ@n&n&@ |10tnhi@pradient,

s SBT3 Brinei Tyeible 4 ww%bumgp 3o i pode. '

O S A P .

d@. 23RAB  PreriosrEn ,ZIQSrﬂnHWQNB%}n.V'— 1301 HY, 21109.4%5%d, 7=
gm It@o |vedc Exanpl e g?)TFA sal t %16 8 719 zg)oa 1
v%% E%Mefﬁ (ddry RISR» 2(24dp WDz 7-38661535 28 Hz I-llmsLCMS Anal.

M%‘?%qﬁifp%ﬁ?*&%%c%g@@@gﬁo 3&5 @%@gﬂ ngMs Anal

maaaﬂz@wm fOPTRENCINL TBD. dFshioTBPamY- 2- Met hyl - 7
X0-5H-pyrrolo [3,4- b]pyridin-6(7B)-yl)benzonitrile,
HO salt ON NI __ NH2 NCCOC 10 [00219] Exanple

14 was prepared using th%%glg@&trﬁgﬂod descri bed above

for Exanple 11, with the that in step 11C
4- cM(AhﬁﬂhﬁBtﬁybP‘I-QZMQhélﬂbﬁbplﬁﬁ R/Jge(ahﬁeﬂ& M_é%ﬁngg)gzﬁmethgl-s 6-

3- cyanophenyl boronic acid

2.88 (s, dihydropyrrolo [3 4-b]pyr1d1n-7—0ne, TFA salt
o
N
N
o N NHg
/ Cl
Cl

[00224] A mixture of Example 26 part A compound (420 mg, 0.875 mmol), Ag,O
(0.75 g, 3.25 mmol), iodomethane (0.55 mL, 8.74 mmol) in CH;CN (10 ml) was
stirred at ambient temperature for 5 days. The solid residue was removed via
filtration. The filtrate was concentrated and chromatographed (SiO-; EtOAc) to give
the desire methyl ether product (103 mg, 24%) as colorless foam.

[00225]  To a mixture of this methyl ether product (103 mg, 0.21 mmol) in CH,Cl,
(1.4 mL) was added TFA (0.6 mL) and the resulting mixture stirred for 2 h. Solvents
were removed and the residue purified by prep HPLC (Phenomenex, 10 min gradient,
20 to 100 % B) to give Example 27 .TFA salt (17.3 mg, 16%) as a white powder. 'H
NMR (400 MHz, CD;0D) § 2.83 (s, 3H), 3.30 (s, 3H), 3.61 (t, /= 5.3 Hz, 2H), 3.78
(t, J=5.3 Hz, 2H), 4.02 and 4.25 (AB,, J= 14.5 Hz, 2H), 4.24 and 4.34 (ABg, J=
18.3 Hz, 2H), 7.46 (d, /= 8.3 Hz, 1H), 7.58 (dd, J= 8.3, 2.2 Hz, 1H), 7.77 (d, J= 2.2
Hz, 1H). LCMS: Anal. Calculated. for C;gH;9C1oN305: 379.09. Found: 380.11
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3H), 4.04 and 4.26 (ABg, J= 14.5 Hz, 2H), 4.70 and
4.84 (ABq, J= 17.1 Hz, 2H), 7.53 (d, J= 8.3 Hz, 1H),

W@ 2%4/1272871 62 (m 2H), 7.64 (dd, J= 8.3, 2.2 HzPCWH§2006/018185

7.82 (d, J 15 = 2.2 Hz, 1H), 8.12 (dt, J= 8.8, 1.8
~38, - .8.4 LCNVG:. Anal . Cal cul at ed
TS RS AR CalSubipa, op Gt 00 5D PR + Fowsh/B80.0938

H]*. Cal cul ated for C22H17C12N40: TBD. Found: TBD
[ MPH+. EXAMPLE 25 20
2-(3- (Am nonet hyl ) - 4- (2, 4-di chl orophenyl ) - 2-net hyl -7-0
x0- 5H pyrrol o[ 3, 4- b] pyridin- 6&7%y| )acetic acid, TFA
salt 00 HONM N NH2 ~CEXAMPLE #%" \wp 2006/ 127287

PCT/ A . ' i |
N VAR UG ondPATF Al Ryl 0l A
aqueous Li OHpyurolui[Bdrblpindding6(7H) Sl faceiatdABA Gal83 mmol )

and the resulting mxture stlrh_ed for 2 h. The

m xture was acidified to pH™=4 1IN aqueous HC .
Organic vol atiles vvere‘ge‘ve i pl vagye and the
aqueous phase was extant ed/wi t Ft CAc (5 m). The
organi c extracts was’ corReftra jop vacuo to give the

a carboxylic acid. [00221] T( i xture of this
carboxylic acid in CH2C12 (1 ¥ as added TFA (0.35
m.) and the resulting mxture stirred for 2 h.

Sol vents were renoved and the %lesidue was purified by
prep HPLC (Phenonenex, 10 mn gradient, 15 to 100 % B)
to 10 give Exanple 25 TFA salt (9.1 ng, 18% as a
FHRmple28der . 1H NVR (400 MHz, CD3OD) S 2.84 (s, 3H),
4.00 and 4.22 (ABg, J= 14.5 Hz, \2H), 4.26 and 4. 34
(ABg, J = 18.0 Hz, 2H), 4 86 @ndy4. 42 (ABg, J=18.1
Hz, 2H), 7.44 (d, J= §._§?|z A2 6@ (dd, J= 8.3,
2.2 Hz, 1H), 7.80 (d/JX2.2 Hz,

Cal cul ated for Cl7H15C1ING®S:
[ MkH +. HRMS: Anal . Cal cul at ed
TBD. Found: TBD [ MtH] +. EXA

Cl

[00226] Example 28A was prepared using the same method described above for
Example 1G with the exception that 3-(chloromethyl)-4~(2,4-dichlorophenyl)-2,7-
dimethyl-6-phenyl-6,7-dihydropyrrolo[ 3,4-b]pyridin-5-one was replaced with methyl
2-(3—(chloromethy1)-4-(2,4—dichlorophenyl)-2-methy1—5-oxo-SH-pyrrolo[3,4- ‘
blpyridin-6(7H)-yl)acetate. 'H NMR (400 MHz, CDCls): 6 2.82 (s, 3H), 3.74 (s, 3H),
4.25 and 4.42 (ABg, J=17.6 Hz, 2H), 4.24 and 4.31 (ABg, J = 13.6 Hz, 2H), 4.56 and
4.61 (ABq, J=17.6 Hz, 2H), 7.19 (d, /= 8.4 Hz, 1H), 7.40 (dd, J= 8.4, 2.2 Hz, 1H),
7.55 (4, J=2.2 Hz, 1H). LCMS: 420.03 [M+H]".
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3- (Am nonet hyl ) - 4- (2, 4-di chl or ophenyl ) - 6- (2- hydr oxyet h
yl)-2-methyl -5, 6 di hydropyrrol o[ 3, 4-b] pyri di n-7-one,

waBmeszi287 O XN NI \ HO NH2 C 20 C [ 00R2RPS2006/618185

sol ution of Exanple 22A (172 ng, 0.15 nmol) in THE
#%@ qL% added 2M Li BH4/ THF (0.2 ni, 0.4 mmmol).
RS ﬁ‘re was allowed to stir at anbient
tenperature for 2 h then quenchad w th saturated
aqueous NaHCO3 sol ution (R.5]L)] The reaction
m xture was extracteg-w SRS 3 MHy. The organic
25 extracts were concentgat®ed i f vacuo. The residue
was chromat ogr aphed (Si 02; @0 give the desire
al cohol product Part A (96 ny, ) as a colorl ess
foam -90 WD 2006/ 127287 PCT/ 006/ 018185 [00223]
To a mxture of this al cohol prgduct (35 ng, 0.075
?@})7 i n_CH2C12 él nm.) was added TFA (0.5 niL) and the
li nEX%WBl@ gpa (53 mes @(93f5(§mm21)ﬁ’h38(623/m@t 3.5wemel), THF (1

SR S0l WA P S BRI

kvasingl @itk MU e%@;bdraté& aﬂd ﬁlb refi808 plﬁﬁie@ Bwré ﬁ%t?ﬁc
1H 5 NVR (400 Mz, CD3OD) S 2.83 (s, . 69-

@hengm,eneyngAgswglgm 2219)% 100 O 8annil gtadi&lt( Z(Btp 1(11)% B 20
gng,/l%jrﬁztb g%l_g Ei 9@ ?Fé\g SaEtO(é @%ggg éoﬁ a§ az:o]rglesmq} IH NMR
L-
o 2 10, 8 i N
AHX 4.33 gxd £4] 6ABg J =f b9 Tz BHG G ENIO2E), TBR. (dFos8RB HZBH),

A o VN THB. 469 o7 O e AT LEMS 396108 M HT.

ITfeﬂglAmg acljtﬂléﬁlaﬁéh for @m\fﬂkébfﬁr@%@ﬁ%% 3p&iddl BYS b MRS

EXAMPLE 29
3-(Amjnomethyl)-4-(2,4—dichlorophenyl)-6-(3-methoxypropyl)-2-methyl—6,7—
dihydropyrrolo[3,4-b]pyridin-5-one, TFA salt

N
~
N |
/_/- > NH
—0 0 cl
Ci

[00228]  Example 29 was prepared using the same method described above for
Example 2 with the exception that in step 2E, 4-methoxybenzeneamine was replaced
by 3-methoxypropylamine. 'H NMR (400 MHz, CD;0D) 6 1.85-1.95 (m, 2H), 2.83
(s, 3H), 3.27 (s, 3H), 3.41 (t, /= 5.9 Hz, 2H), 3.63 (t, /= 7.0 Hz, 2H), 3.94 and 4.13
(ABq, J=14.4 Hz, 2H), 4.53 and 4.58 (AB,, J = 18.5 Hz, 2H), 7.33 (d, J= 7.9 Hz,
1H), 7.52 (dd, J=8.4, 2.2 Hz, 1H), 7.69 (d, J=2.2 Hz, 1H). LCMS: 394.10 [M+H]".
HRMS: Anal. Calculated for C;oH,2C1oN30,: 394.1089. Found: 394.1099 [M+H]".
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O NH2 Cd Ca 15 [00224] A m xture of Exanple 26 part
A compound (420 ng, 0.875 mmol), Ag20 (0.75 g, 3.25

worwb)12728bdonet hane (0.55 L, 8.74 mmol) in CH3OMUS06/018185

m) was stirred at anbient tenperature for 5 days.
The solid residue was renoved via filtration. The
filtrate was concentrated and chromat ographed (Si 02;

Et OAc) to give the desiﬁw?ilo t her product (103
ng, 24% as colorless foam %) 25] To a m xture of
t h3-£Annn¢mbﬂtyl)h=b((Spﬂaddiehlo&dlﬁﬁenyg),-&@(m ﬂBﬂJok#n‘bpan—Z-yl)—Z-

CH2C12 ﬂé'][ Hh’r ded TFA (0.6 nlL) and
r esul BeHY e % yé“'%“"lr ?'é[aﬁa‘ﬂ-éipmlflm-%@w@iﬁz%salv\ﬂs@ner A]
renoved and the resigdge purifieg by prep HPLC
(Phenonenex, 10 min grfi%g “20)1to 100 % B) to give
Exanpl e 27. TFA salt (17 $6% .
1H NWR (400 Mz, CD3CD) S 2.83 (s, 3H), 3.30 (s, 3H),
3.61 (t, J=5.3 Hz, 2H), 3.78 +Cl J= 5.3 Hz, 2H),
4.02 and 4.25 (ABq, J=14.5 Hz, , 4.24 and 4. 34
(ABq, J= 18.3 Hz, 2H), 7.46 ( = 8.3 Hz, 1H), 7.58
(dd, J= 8.3, 2.2 Hz, 1H), 7.77 ¢, J= 2.2 Hz, 1H).
LCI\/B Anal . Cal cul ated. for C18H, 9C12N302: 379 09.
F228]  3Bcrmple 39 wmma@xm@@zsasmmmaaego@msaaﬁove for

S0 Wi R Buh Ay %%@ii%%%éﬁ? Bt Fplaced

FithIS}-ah e ah-Parhhed THAGHL QL OROGS f,ﬂgé&i%y
x0-SH pyrrol o[ 3,4-b] pyridin-6(7H)-yl cetate
BEgparafyve éP non@rexCl0 @in gladieny |16 12800 YN\B) f¥ dide EQmple 30

-TFA salt and Example 31.TFA salt as white powders. Stereochemical assignment

tentative.

[00230] Example 30. 'HNMR (400 MHz, CD;OD) § 1.26 (d, J = 7.0 Hz, 3H),
2.83 (s, 3H), 3.32 (s, 3H), 3.49 (dd, J=10.1, 4.4 Hz, 1H), 3.59 (dd, J=12.1 Hz, 7.9
Hz, 1H), 3.95 and 4.18 (ABg, J = 14.5 Hz, 2H), 4.52-4.54 (m, 1H), 4.50 and 4.55
(ABq, J=18.9 Hz, 2H), 7.32 (d, /= 8.4 Hz, 1H), 7.52 (dd, J = 8.4, 1.8 Hz, 1H), 7.70
(d, J=2.2 Hz, 1H). LCMS: 394.10 [M+H]". HRMS: Calculated for C;oH,,CL,N50,:
394.1089. Found: 394.1104 [M-+H]".

EXAMPLE 31

3-(Aminomethyl)-4-((R)-2,4-dichlorophenyl)-6—((S)-l-methoxypropan-Z-yl)-Z-
methyl-6,7-dihydropyrrolo[3,4-b]pyridin-5-one, TFA salt [Isomer B]

MeO N
o’
_>_N I
N NH
o cl
cl
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OO0Od 10 A [00226] Exanple 28A was prepared using
t he sane nethod descri bed above for Exanple 1 Gwth

W0 b@eaxnept i on t hat PCT/US2006/018185
3-(chl oronet hyl )-4-(2, 4-di chl orophenyl ) -2, 7-

RO A /N

-{i3r | t Ayl X- -i I
Gt SRR, adul i ke gy oo Gy
AMR(ABQO MHe.5 FEDCID) 44645588, (H), B4 and4.3% (AB,, JB3H] 8.5 Hz,
4.25 and 4.42 (ABq, J= 17, 4.24 and

g 3-8 4 b0 B 13208 T, 3260 (D770 <2 e, 110
s, fod 3o i Hrdasoqdithied fortOsEaInDs a1 0897 Found:

FMHd73 [V WO 2006/ 127287 PCT/ US2006/ 018185 Exanpl e

28. N NI \ O4- N2 / OOC C [00227] Exanple

28A (15 ng, 0.036 mml), Ph3P (23 ng, 2.5 mmol), THE

(1 nL), and H20 (0.5 %‘Wﬁ hrred at RT for 4 h.
i | er%g?

The reaction m xture was 5 washed with

Methy] 3QuaRaératthgd DR, 4-dichleropl eeylp2héthg b Sluxo-SH-pyrrolo[3,4-
preparative HPLC (Phenomenex LUNA 5 ClﬁéZ) 21.2 x 100
nm 8 min gradi pyriding-6@Hysavhaxylate, TRAsaltn) t o

afford Exanple 28 TFA sqlt . , 109%9 as a
colorless oil. 1H NWR . JCD30D) 8 2.85 (s,

3H), 3.75 (s, 3H, 3.9% 2 J= 14.4 Hz,

2H), 4.33 and 4.41 (ABqg, Jg 2H), 4.62 (s,

2H), 7.33 (d, J= 8.3 Hz, 1H), 752 (dd, J= 8.3, 2.0
Hz, 1H), 7.69 (d, J= 2.0 Hz, LCVS: 394. 01 [ MkH] +.
HRVS: Cal cul ated. for C18H, 8Cl 03: 394.0725. Found:
394.0727 [ M+tH +. EXAMPLE 29 <

3- (Am nonet hyl ) - 4- (2, 4-di chl orophenyl ) - 6- ( 3- net hoxypr o
pyl)-2-nmethyl-6,7- 15

B BMPIONT R)-OB Gyt (P DY di I SropheR)-2 ThéhsRELoxble, Ndthydro-

5H-pyrrolo[3,4-b]pyridin-3-y)methylcarbamate

N
e
HN |
N NHBoc
o ct
cl

[00232] A mixture of Example 20 (47 mg, 0.096 mmol), 1M Boc,O/THF (0.18
mL, 0.18 mmol), NaHCO; (160 mg, 1.9 mmol) and THF (5 mL) was stirred at RT
overnight, taken up in EtOAc and H,O and transferred to a separatory funnel. The
aqueous layer was extracted with EtOAc (x 2), washed with brine, dried (Na,SO4),
filtered and evaporated to yield the crude product 32A which was used as such for the
next step without purification. [M+H]" =422.15.
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NH2 0 OCI C [00228] Exanple 29 was prepared using
the sane nethod descri bed above for Exanple 2 with

w0 bmeaxrepti on that in step 2E, 4-net hoxybenzePEHDHE2006/018185

was replaced by 3-nethoxypropylam ne. 1H NWVR (400

Wi S g i A i b garbiytaingp gyl 4k 0 1
didnlord ﬂénﬁleQ-lrgetils’"l-s%@gv{I ﬁx;ﬂr&oﬁ% oty Hhing s orytac

7 52 (dd J= 8.4, 2\2 Hz, 7.69 (d, J= 2.2 Hz,

1H). LCMVS: 394. 10 [ M »‘ Anal . Cal cul ated for

C19H22C12N302: 394. 108%. % N4BOO [MrH +. -93
AMPLE 30

3- (Ami nonet hyl )-4-((S)-2, #£di ofapphenyl ) - 6- ((S) - 1- ne

t hoxyprop an-2-yl) - 2-

nmet hyl - 6, 7- di hydr opyrrol o[ 3, 4 pyri di n-5-one, TFA

salt [Isomer A] MOiIN ~NNHZL 0 C 5 C [00229]

Exanpl e 30 was prepared using t'he sane net hod

{E0268] beth @&gu@oﬁ @ffthe E¥GERIredeZprodidt et 1@5@&% c#ficL, (5 mL)

that in step - met hoxybenZenam ne s replace ed

Wiap Added)EtgN ﬁ%l Hﬂx;ﬁ)ﬂr%pm@)zfoaorwcéby BIQEOE1 &bremils 0.42 mmol)

I SR S RTS8 compepion DVGAP
E0amp) R1I3Red By Aditisadl E1O0OEROTRAE, 1395 mAfo) w&! 148 and

white powders. Stereochenmical assignment tentatlve.
pogpsllomed ip bt BRT avernight. (Es@portion aﬂlﬂﬁﬁh) chBorhatdgraphly (40 g

e 01§ 1900 R ishy vidfed 15} Eptible 8 pya colortess

&ﬂl)(39%f&5z 5155;51;)4[1\3131{@%8@;94@2_ 14.5 Hz, 2H) 4.52-4.54
(m 1H), 0"and 4.55 15 (ABg, J= 18.9 Hz, 2H), 7.32

J= 8.4 Hz, 7.52 (dd, J—84 18HZ 1H)

Eobie P it 525 R L 1 .

B9Aolot4-Hipitillitie-6(7H)-carboxylate, TFA salt

(o] \ |N\
/r—o A _NH,
o cl
Cl

[00234]  To a solution of Example 32B (18 mg, 0.046 mmol) in CH,Cl, (1 mL) was
added TFA (1 mL) dropwise and the mixture stirred at RT for 1 h. Mixture was
evaporated and purified by PrepHPLC (Phenomenex LUNA 5u C18(2) 21.2 x 100
mm; 8 min gradient; 0% to 100% B; 20 mL/min) to yield 16.8 mg (91%) of a white
powder. "H NMR (400 MHz, CDs;OD) 8 1.35 (t,J= 7.3 Hz, 3 H), 2.86 (s, 3 H), 3.97
and 4.19 (ABq J = 14.5 Hz, 1 H), 4.33 (q, /= 7.0 Hz, 2 H), 4.84 - 4.95 (m, 2 H), 7.32
(d,/=79Hz,1H),7.54(dd, J=8.4,2.2 Hz, 1 H), 7.72 (d, J=2.2 Hz, 1 H).

HRMS: Calculated for C1gH;5CI,N303: 394.0725. Found: 394.0726 [M+H]+.
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EXAMPLE 31 20
3- (Am nonet hyl ) -4-((R) -2, 4-di chl orophenyl )-6-((S)-1-ne

w0 b@xgprepan- 2-yl ) - 2- PCT/US2006/018185

met hyl - 6, 7- di hydropyrrol o[ 3, 4-b] pyri di n-5-one, TFA

salt [Isomer B] MeO N HXAMPLI3S C  -94 WO

2006/ 127287 PCT/ US2006/ 018185 [00231] 1H NMR (400
M-AR, @323@)9—3—(1\@11omthyj):4-12,6—dlzhlommhenzl)gsmeﬁlyléH)XO-SH-

1
patotafsSpiptageolitg s chpehtigboyboici Tl pipud u2s)-
324((2) glqﬁlznﬁﬂbmeﬂlﬁ gz WI£MbrdHTDenyH=24ﬁeﬂiyﬂ-5$ong51g 5 r(T]l(l [3,4-
8 4 2.2 Hipyr -6(7Hm§)erplomtan@apbomtxﬂpz TEAisals,
394. 10 [M+H gy HRMS: Cal cul ated fg§ CLOH22C12N302:

394.1089. Fgund: 073 [ M+H] 4 AVPL_32 Et hyl

3- (ani non'gt:g%_) di chl or -@ £t hyl - 5- oxo-
5H pyrr ol 4 ayNHdi ne-6¢/7H) - X , TFA
salt ONro | N42 clCI Exanpl e §2A. I--Butyl
(4-(2,4-dichlorop - 2- met hyl - 5- ogo- hydr o-

5H pyrrol o [ 3, 4-b]
NHBoc 0 C 15 C
ng, 0.096 mmol), 1MCBoc2Q THF (0.18 ni, €0.18 mol ),
NaHCO3 (160 ng, 1.9 mmol) and THE (5 nlL) was stirred
at RT

Example 33A. (1R,25)-2-((S)-4-(2,4-Dichlorophenyl)-3-(hydroxymethyl)-2-
methyl-5-0x0-5H-pyrrolo[3,4-b]lpyridin-6(7H)-yl)cyclopentanecarboxamide and
(1R,2S)-2-((R)-4-(2,4-dichlorophenyl)-3-(hydroxymethyl)-2-methyl-5-0x0-5H-

1 din-3-yl)nmethylclgglamate N HN

pyrrolo[3.4-blpyridin-6(7H)-yl)cyclopentanecarboxamide
CDNHZ CONHZ

[00235] Example 33A, as a diastereomeric mixture, was prepared from Example
2D (racemic) and (¥)-cis-2-aminocyclopentanecarboxamide following a sequence

similar to Example 2G. [M + Na]" = 456.2.
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overni ght, taken up in EtOAc and H20 and transferred
to a separatory funnel. The aqueous |ayer was

wexirazred with Et OAc (x 2), washed with brinePCHUS®d6/018185

(Na2804) 20 filtered and evaporated to yield the

A 85 G Py o

i@%@lﬁ? Ymﬁﬂt ARLE m}%ﬁ)cy@ipémhﬁe&%&mﬁtinyind (1R,28)-

((tent butoxycar o | ami no) met hyl ) -4-(2

B{(éh%ﬁﬁiﬁmﬂ yhen@idh 9i|chbrmml} %rynqtbylcS-oxo-SH-pyrrolOB 4-
3 b di car e \-ON :N O | NHBoc
’b Hld l{fﬁﬁ%&}@ﬁ’f@a&egﬂg ﬂ{‘ of the above crude

product, Exagple 32A in CH2Cl2 (56M.) 5 was added Et 3N
(0.1 m, O )
mol ) and %
i ndi cat ed -710% FOnNwer Scigyei  DVA
addi ti onal Et OCOCI
m xture allowed to r at RT overnight| apor ati on
and flash chromat odaphy (40 g silica, to 100%
Et OAc/ Hexanes) yielded 18.5 ng of Exanplel32B as a
colorless 10 oil (393/ofor 2 steps). [MFH]QL' = 494, 22.
a8y e &ﬁnxtﬁHWﬁ crude Example 33A (0.22 mmol) was subjected to

(am nomet hyl)-4-(2, 4-di chl orophenyl ) - 2- net ¥I - 5- oxo-
of Bxgm @ﬂowrff@ed 5@13596:@3;6@@%&1@0 qigarides| t

%z%m%%%w%@ ey it 4ty gl I il Pggfireomer

@MT%iﬂlﬂbﬁ@kﬁH@Meﬁ M@'H ‘heqgaxgure stirred at
for

M xture was evaporat ed and purified by
PrepHPLC (Phenonenex LUNA 5p. C 18(2) 21.2 x 100 nm

i . 0 0
zrlnle)glq%f g@?{gﬁ%q@—g-d%l{oorgeth%%—m !in di 2hloro eny -2-me§1yl—5-
oxo-SH-pyrrolo[3,4-b]pyridin-6(7H)-yl)cyclopentanecarbonitrile, TFA salt and
(1R,25)-2-((R)-3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-5-o0xo-5H-

pyrrolo{3.,4-b]pyridin-6(7H)-yl)cyclopentanecarbonitrile, TFA salt

CN CN
N N
N
= NH-» . NH
o cl + o cl
Cl cl

[00237] Ammonolysis as in Example 33B yielded a diastereomeric mixture of
amines (Example 33). 'HNMR (400 MHz, CDs;OD) 8 1.66 - 1.84 (m, 1 H), 1.97 -
2.27 (m, 5 H), 2.85 (s, 3 H), 3.35 - 3.47 (m, J = 6.6 Hz, 1 H), 3.94 and 4.21 (ABg, /=
14.5Hz, 1 H), 4.64 - 4.78 (m, 4 H), 7.36 (d, /=84 Hz, 1 H), 7.54 (dd, /=84, 1.8
Hz, 1 H), 7.71 (d, J= 2.2 Hz, 1 H). HRMS: Calculated for Cy1H,,CI,N,40: 415.1092.
Found: 415.1085 [M+H]".
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powder. 1H NWMR (400 MHz, CD30D) S 1.35 (t, J= 7.3 Hz,
3 H, 2.86 (s, 3 H, 3.97 20 and 4.19 (ABg J= 14.5 Hz,

wa20dp/122883 (g, J= 7.0 Hz, 2 H), 4.84 - 4.95 (pPQT/BS3P6/018185

7.32 (d, J =7.9H , 1 H, 7.54 (dd, J = 8.4, 2.2
Hz, 1 H, 7.72 (d, J = HRMS: Cal cul at ed
for C18H18C12N3CB 304, OW&%Q 394. 0726 [M+|—|]+

R e T S L R T

) P?l‘lmkt[Byﬂ-Z]§gnﬂm—6(gfl)-)g)c¥clopentanecalrbomtrlle, TFA sbalt and (1|S W2R)-
rr idin cycl opent anecar boni tri
p%_(@kg gg glq%}),:g -(dl H)lorop}lelyyl) ZPmethyl-S—oxo-SH-pyrrolo[3 4-

_25( ((352) gH( 6@)’? Rﬁﬁ tﬁ?gh%ylﬁg,&uﬂp%nmn%gh% ﬁg,yf}}A Salte! hyl

b] pyri di n- 6(?‘)‘1) yI ) cycl opent anecar p¥ni tri INe TFA salt

CN CN N NIA2 ! od + anpl e
33A. N | :|>'-N

Dt crm or ophe yl) -

ci o

(1R 29)-2-((S)-4F (2
) - 2- .
met hyl - 5- oxo- SHp

310
(1R 29)-2- ((R)-4-(2,4-di chl orophenyl) - 3-(
) - 2- met hyl - 5- oxo- SH pyrrol o
[[80288b] pExramipla 36(\77dd)pr@ﬁa)dziyas|1@ BRahARS3bOX axief £thaiONH2
CON2Z NN NCROHN] CH2ROH OC + O0C C d
[ArsiEsemer Zofkemn £xgmale 33B wasinsedt oHAGWRN (H00 ML, (F ;0% 1.66 -

O LR A B A R P o e 418 1 10

saa&mmloem@i g4, $iHz DHRXAeP % &J2G3.0 M+ l\B ¢7§g&15@- 8.0 Hz, 1
7 _V\D 2006/ 127287 PCT/ US2006/ 018185 Exa

(HL)R7 33Yd,2L7 8 Hz 1(Ih Ted ddtFiy B4, 2.2(Hz, 4-H), drﬂlddabhdr&/m, 1 H).
- oxot' gﬁcgﬁerd 35 é‘H&l%l]zlﬁ‘ﬁ/Q e hmg% 7Egumd: flé%P%‘bgﬂngﬂwca

rbonitrile and (1R, 2S)

dr oxynet hyl

EXAMPLE 35
(1R,38)-Methyl 3~((S)-3-(aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-5-0x0-
SH-pyrrolo[3,4-b]pyridin-6(7H)-yl)cyclopentanecarboxylate, TFA salt and
(1R,3S)-Methyl 3~((R)-3-(aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-5-0x0-
SH-pyrrolo [3,4-b]pyridin-6(7H)-yl)cyclopentanecarboxylate, TFA salt

MeOOC N MeOOC N
~ >
T~ O~
= NH, = NH
o Cl + o Cl
Cl Cl

[00239]  Example 35, as a mixture of diastereomers, was prepared from (IR,35)-
methyl 3-aminocyclopentanecarboxylate and racemic Example 2D using a sequence
similar to the one used for Example 2. 'H NMR (400 MHz, CD;OD, racemate) o
1.75-2.10 (m, 5H), 2.14-2.32 (m, 1H), 2.83 (s, 3H), 2.89-3.02 (m, 1H), 3.67/3.69 (s,

-99.



2-((S)-3-(Chl oronet hyl ) -4-(2, 4-di chl orophenyl ) - 2- net hy
| - 5-o0xo-5H pyrrolo [3,4- Db]

w@eosd2m286( 7H) -yl ) cycl opent anecar boni tril e CN EIXI/NS20bb/0N8185
cH2Cl CcHzG o0 Cd +0dC b5 C CI [00236] Am'xture of

de Ex 33A (0, ubj
SR ¢4t DS Ao ot A 451 Greom, 7.311d, /= 8.4 1,

L e

Qh{Hi, CBN;®): 448.¢ 1 0 nkound 1448, M0d| [M4=I-I]¢34. 12.
Di astereonmer 2: [M+H + = 434.13 10 Exanpl e 33.
(1R, 2S) -2-((S) - 3- (Ami nonet hyl ) - 4- (2, 4- di chl or ophenyl ) -
2- et hyl -
> oxo- 5H pyrrol o[ 3, 4- b] pyri él n- g{‘];“l% yl ) cycl opent anecar b
OnBl(BJ-(IAanEiﬁétl@@Lél-(ZiMlchlorophenyl) -2-methyl-5-0x0-5SH-pyrrolo[3,4-
(1R 2S5)-2-((R)-3-(Am nomet hyl ) - 4-(2, 4-di chl orophenyl)
2- et hyl - 5- ox §lpymdin-6(7H)-yl)propanoic acid, TFA salt
pyrrol o[ 3, 4-b] pyri di n-6(7H) -yl )qycl ppent anecar boni tri |
e, TFA salt CNCN NN | ‘

Cl  [00237] Ammonol ysds—As 1'p»—txampl eNi#3B yi el ded a
di astereoneric m xture of i nefs (Exanpl e 33). 1H NWR
(400 MHz, CD3CD) b 1.66 - Wt H, 1.97 - 2.27

(m 5H, 2.85 (s, 3 H, 3.35 47 (m J= 6.6 Hz, 1
H, 3.94 and 4.21 (ABg, J= 14. , 1 H, 4.64 - 4.78
(m 4H, 7.36 (d, J= 8.4 Hz, 1¢af), 7.54 (dd, J= 8.4,

1.8 20 Hz, 1 H, 7.71 (d, J= 2.2 Hz, 1 H. HRVE:

Cal cul ated for C21H21C12N40: 415. 1092. Found:

10 g%%ﬁ@;%'\/hkﬂdyl 6-(33e B A0RRS b2 68 Epy AU LRGP RER)-2-

ieBh ARS-020-6(750ih gdxorhilrmymeole)3,3-blp)riline-3icabaxydateeny | ) -
2- net hyl - 5- oxo- 5H

N
N | >
tBuooc—" ZNcooBn
o cl
Cl

[00240] A mixture of racemic Example 2D (308 mg, 0.625 mmol), 3-
aminopropionic acid t-butyl ester hydrochloride (143 mg, 0.79 mmol), Et;N (0.25 mL,

15 1.8 mmol), and DMA (5 mL) was heated in a microwave reactor at 100 °C for 30 min.
The reaction mixture was diluted with EtOAc (30 mL), washed with H,O (30 mL x
2), brine (30 mL), dried (Na;SOy), filtered and evaporated to yield a residue which
was purified by flash chromatography (40 g silica, 0% to 100% EtOAc/Hexanes) to
afford Example 36A (226 mg, 65%) as a colorless oil.

20
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pyrrol o[ 3, 4-b] pyridin-6(7H)-yl)cycl opent anecarbonitril
e, TFA salt and (IS, 2R)-

wWQ@2(06/R) 7287 ( Ami nonet hyl ) - 4- (2, 4- di chl or ophenyl ) PRF/I8100e/018185
-5-0x0-5Hpyrrolo [3,4- 5

@aﬁ’%«i < J¢8 ot O aREMAE A-LLe blor Sonep ) afrctni-s-

AoV BE-H VR RAA-D )PrdpanbRtee 33 above except
that i aster eo]rgay? 2 f%ﬁﬁéxgnpl 33B was used. 1H NMR

(400 MHz, CD3CD) b 1.66 - H, 1.99 - 2.26
(m 5 H), 2.84 (s, 3 H, 2 ) J= 6.6 Hz, 1
H, 10 3.98 and 4.'BPOQE )= 1475 ¥ % 4.68 (d, J=
18.0 Hz, 1 H), 4.75 (d, .0} H, 7.32 (d, J=
8.4 Hz, 1 H), 7.52 (dd, J= 8.4, Hz, 1 H, 7.71 (d,
J= 1.8 Hz, 1 H. HRMVS Cal cul aked for C21H21C12N40:
415.1092. Found: 415.1084 [ M+H] +L EXAMPLE 35 15

(1R, 3S) - Met hyl

P24 H) - TxpaplediBtvaybbtaited Brofh Biahplo 36 ahe ayydeFravetaby |

0X0-
ﬁpﬁﬁ% DFSSnGe sHP3F P ane deseribgd {pr EFxgmplpent anecar boxyl
ate, TFA salt and (1R, 3S)- Mt hyl
3-((R)-3-(am nonet hyl ) - 4- (2, 4-di chl or ophenyl ) - 2- net hyl
Ebampke 36. 3-(3-(Aminomethyl)-4-(2,4- dlchlorophenyl)-2-methyl—5-oxo-5H—

5H pyrrol o[ 3, 4-b ridin-6(7 yl ) cycl opent anecar boxyl
mg,Oﬁ;ﬁ\ bslamldmw%h%mnemmw agig, TEAl | No OC +
odc I I ad Ca 20 [00239] Exa 5, as a mxture of
di astereoners, was prepar MY 1R, 3S)- net hyl

3-am nocycl opent anggy; yl m ¢ Exanple 2D
using a sequence simlar t used for Exanple
2. 1H NWMR (400 MHz, CD3OD, '6 1.75-2.10 (m
5H), 2.14-2.32 (m 1H), 2.83 ( H, 2.89-3.02 (m
1H), 3.67/3.69 (s, -99 WO 2006/
PCT/ US2006/ 018185 cl

[00242] To a solution of crude Example 36B (0.17 mmol) in CH,Cl, (5 mL) was
added TFA (1 mL) dropwise at RT and the mixture stirred at RT for 2 h. Mixture was

evaporated and purified by Preparative HPLC (Phenomenex LUNA 5 C18(2) 21.2 x
100 mm; 8 min gradient; 0% to 100% B; 20 mI/min) to yield 60.5 mg (70% for last 2
steps) of a white powder. 'H NMR (400 MHz, CD;0D, racemate) 6 2.67 (t, /= 6.8
Hz, 2H), 2.83 (s, 3H), 3.73-3.85 (m, 2H), 3.94 and 4.18 (ABy, J= 14.5 Hz, 2H), 4.62
(s, 2H), 7.32 (d, J=8.4 Hz, 1H), 7.52 (dd, /= 8.1, 2.0 Hz, 1H), 7.70 (d, /= 1.8 Hz,
1H). HRMS: Calculated for C;3H;gCl,N303: 394.0725. Found: 394.0735 [M+H]".
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3H), 3.94 and 4.18 (ABg, J=14.5 Hz, 2H), 4.49-4.67 (m
2H), 7.31 (d, J= 8.4 Hz, 1H), 7.52 (dd, J= 8.4, 1.8

woi20064249287 7. 69 (d, J= 2.2 Hz, 1H). HRMS: Cal cuPct/es20he018185

C22H24C12N303: 448.1195. Found: 448.1203 [M+tH +. 5
EXAMPLE 36

3-(3-(Am nonet hyl ) - 4- (ZW%?’thenyl) 2-nmet hyl -5-0
18 _3iBRX Erlﬁbﬁ&@)ﬁ-@k’\%&m@ogh@glmi%hﬂ%%nfkg@%xwoqio[3 A-

FA sal't

Benzyl b]pyridin-6(7H)-yl)propanoic acid, TFA salt
6- (3-tent- but oxy 3- oxopropyl ) - 4N(2 4-di chl or ophenyl ) -2
nmet hyl - 5- oxo- 6, 7- di hydr o- BH ol o

[ 3, 4- b]pyrldlne 3 oxyl e
Cl C [00240] A m xture of
nmg, 0.625 mmol), 3- an1nopr8
hydrochl ori de (143 ng, 0.79 Et 3N (0.25 ni, 15
1.8 mol ), and DVA (5 nL) was M&dted in a mcrowave
reactor at 100 C for 30 mn. Thegreaction m xture was
diluted with EtQAc (30 nlL), washed with H20 (30 nL x
2), brine (30 nL), dried (Na2S®™4), filtered and

BRI, (D5t ht 8 R R ot Dhelipg 2 o B bty -

Hef3pyiedineSs3-dicarbadylaie da byeipher@édiald26 ng, 65% as
a colorless oil. 20 - 100, WO 2006/ 127287

PCT/ US2006/ 018185 Exanpl E 36B ter

But yl 3- (3- (am nonet hyl ) - 4- 4-di chl or ophenyl ) - 2- net hy
| -5- oxo-5Hp yrrol o {£g, 4- b] pyridin-6 (7H -yl)p rop
ano ate N N1\ t-BuOOQ ]

gm ¢ Exanpl e 2D (308

e@ @cid t-butyl ester
D

Ci

[00243] Example 2D was separated into individual atropisomers using
Superecritical Fluid Chromatography (SFC). Conditions: Whelk O-1 S8, 500 x 20
mm, 10 micron; 35 °C; 5% IPA with 0.1% DEA in SFC-CO,; 100 bar; 60 mL/min;
220 nm. Faster-moving isomer: Example 37A. [o]p® + 54.45° (¢ 10.21 mg/mL,
CHCls)

Example 37B. (R)-3-Benzyl 5-ethyl 6-(chloromethyl)-4-(2,4-dichlorophenyl)-2-

methylpyridine-3,5-dicarboxylate (a novel intermediate)
Cl

/

EtO #~c00Bn

cl
[00244] Slower-moving isomer from above SFC separation. [a]p® —52.87° (¢
10.21 mg/mL, CHCl3).
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Cl C [00241] Exanple 36B was obtai ned from Exanpl e
36A as a crude free base 5 follow ng a sequence

w@Rewch2zm281 0 one described for Exanple 2. ExanpP@I/B82006/018185

3- (3-(Am nonet hyl ) -4- (2, 4-di chl orophenyl ) - 2- et hyl -

x0-5H pyrrol o[ 3, 4-b] pyridin-6(7H)-yl)propanoi c acid,

TFA salt N N HOOC~- 1 NH2 OC C 10 [002421 To a
BRAdple®?. qg)- ésglg aﬁptrgl)aﬁ@ mwﬂombﬁylm Iﬁéﬁ@m—o&a-sy-
nm.) was d dr opwi se at and
WIXDISPI[?BH)WW@Q-G?HWDPMP@OFP aqwaxTEAéalK/as ev apor at ed

and purified by Preparative HPL@ (Phenonenex LUNA 5
C18(2) 21.2 x 100 mm 8 m ent; 0%to 100% B;

20 nL/nin) to yiel 5/ny [ Nrast 2 steps) of
a white powder. 1H (4000I\/Hz CD30D racemate) S

2.67 (t, J= 6.8 15 Hz, 2H), Cl 3H), 3.73-3.85

(m 2H), 3.94 and 4.18 (ABg, .5 Hz, 2H), 4.62

(s, 2H), 7 32 (d, J= 8.4 Hz, 1By 7.52 (dd, J= 8.1,

2.0 Hz, 7.70 (d, J=1.8 Hzct 1H). HRVE:

) cul72t ex?lmfp { Cv%t?bér%g%ré%%%@@?eﬁsgq%g deslf:%%ecg for Example 36

?‘ggf’%*ﬁ ” n%fr‘gt 3 'E"%eyoffag% e el 75 2- et hy |

-5-0x0-5Hpyrrolo [3 - bl pyridin-6(711)-yl) propanoic
acid, TFA salt N NI HQC~ Cl C 5 Exanple
37A. (S)-3-Benzyl 5-et hyﬁ':XAMPLE:*’g

T

I nt er medi at @éjhydro-SH-pyrrolo[3,4-b]pyridin-5-one, TFA salt

N S
meo— A\ N2
0 cl
cl

[00246] Example 38 was prepared using the sequence described for Example 21

L.

except that Example 37A was used instead of racemic Example 2D. Chiral HPLC
(Chiralpak AS 4.6 x 250 mm, 5% EtOH-MeOH (1:1) in heptane containing 0.1%
DEA): Rt = 14.3 min, >97% ee. "H NMR (400 MHz, CD;0D) § 2.83 (s, 3H), 3.34 (s,
3H), 3.60 (t, J= 5.3 Hz, 2H), 3.65-3.80 (m, 2H), 3.95 and 4.18 (AB,, J = 14.5 Hz,
2H), 4.62 (s, 2H), 7.33 (d, /= 8.4 Hz, 1H), 7.52 (dd, /= 8.1, 2.0 Hz, 1H), 7.69 (d, /=
2.2 Hz, 1H). HRMS: Calculated for C;3H,oCI,N30,: 380.0933. Found: 380.0929
[M+H]*,
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Cl N EEOI COOBn 0 C Cl [00243] Exanple 2D was
separated into individual atropisoners using 10

w@epenznsti cal Fluid Chromat ography (SFC). ConpdT/U82986/018185

Whel k 0-1 SS, 500 x 20 nm 10 micron; 35 C 5% I PA

with 0.1% DEA in SFC 5(45?9[ , 60 nL/mn; 220 nm

Fast er-novi ng i soner: C%arrp e g?k [a] D25 + 54.45 (c

E%712) -3 X AL hethyHH{ 23 -di&lﬁwmhﬁ)37@,metmbxﬁetsg1m2ymethy1-6,7-
et hyl 6- (chI or onet hyli - (2, 4-di chl oro,F gnyl) 2-

et hyI pyr i dilydre-SE-nyaala3AphlayEdpSeecl ¥

internediate) CI N EtO I 0/ C \ C [00244]

Sl ower - novi ng i somer fr e BFC separation. [a] D25
- 52.87 (c 10.21 , ; N2 WD 2006/ 127287
PCT/ US2006/ 018185 ampl ed
(S)-3-(3-(AmM nonet hyl ) -4-(2, 4
-5-0x0-5H pyrrol o[ 3, 4-b] pyrild 6(711)-yl) propanoic
acid, TFA salt N N HOOC~ | X OCl C 5 [00245]

Exanpl e 37 was prepared using tthe sequence descri bed

[9%733?6413?1238'?{6% %e &Fﬁﬁllh‘%t ) g rsrgcllu%nggzﬁ:sc\f\rﬁ)sed%re Example 21
except that Example 37B was used instead of racemic Example 2D. Chiral HPLC
(Chiralpak AS 4.6 x 250 mm, 5% EtOH-MeOH (1:1) in heptane containing 0.1%
DEA): Rt = 16.2 min, >97% ee. '"H NMR (400 MHz, CD;0D) § 2.83 (s, 3H), 3.34 (s,
3H), 3.60 (t, J=>5.1 Hz, 2H), 3.65-3.80 (m, 2H), 3.95 and 4.19 (ABq, /=14.5 Hz,
2H), 4.62 (s, 2H), 7.33 (d, J= 8.4 Hz, 1H), 7.52 (dd, /= 8.4, 2.2 Hz, 1H), 7.69 (d, /=
1.8 Hz, 1H). HRMS: Calculated for Ci5H0ClN30;: 380.0933. Found: 380.0931
[M+HT".

For ophenyl ) - 2- net hyl

EXAMPLE 40
N-((S)-1-(3-((S)-3-(Aminomethyl)-4-(2,4-dichlorophenyl)-Z-methyl-S-oxo—SH—
pyrrolo[3 ,4-b]pyridine-6(7H)-yl)propanoyl)pyrrolidin-3-yl)acetamide, TFA salt

N
‘\
O>_/*N _ NH,
PSRN
-
H
Ci
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EXAMPLE 38
(S)-3-(AmM nonet hyl ) -4-(2, 4-di chl or ophenyl ) - 6- ( 2- net hox

wQ eaoag b 282- net hyl -6, 7- 10 PCT/US2006/018185

di hydr o- 5H-pyrro| o[ 3,4-b] pyridin-5-one, TFA salt N N
1\ MO 1 NH2 O 00246] Exa
lfampaleé&Aus(Shé (516@%&1{3@@6@?%%@?%@ y )E‘&ZfrﬂT e 21

t tha i
R ST S, S M PP B R T B ERPE Spanoic
a’i%Et(}l-l\/E(}I (1:1) in heptane containing 0.1% 15 DEA):

= 14.3 nin, >97%ee. 1H NMR (400 MHz, CD3OD) 6 2.83
(s 3H), 334(3 3H), 3.60 XxJ= 5.3 Hz, 2H),
3.65-3.80 (m 2H), 395a1§,AB°¢1145Hz
2H), 4.62 (s, 2H) HOP%T (4, .4&"Hz, 1H), 7.52 (dd,
J=8.1, 2.0 Hz, 1H), 7.69 Pd g2 Hz, 1H) . HRMVS:

Cal cul ated for CL8H20OC12N302: . 0933. Found:

380.0929 [M+H +. 20 -103 WO
PCT/ US2006/ 018185 EXAMPLE 39 ¢
(R) - 3- (Am nonet hyl ) -4- (2, 4-di chl or ophenyl ) - 6- ( 2- net hox
WEIZH&] ) ’Bnmmttyﬂe-oﬁ,EXample 37, TFA salt (82 mg, 0.16 mmol), sat. aq.

B B SPIS  BApAEA 3E kDo

Pefsﬁﬂﬁg%%ﬁfiﬁé Rrdine RICGKEMEGR, dased WaaditDare (B8 amgl 2daAN HCl

excep at Exanple 37B was used instead of racemc
en&@ns@lmdab a bipatoryChinnell Peeas 1ayes was pBEagied with

5% Et (()—I-Wzﬁm égye?e tanele ng ltﬂi\hin %Bé%é\/gmgBEﬁ@tered and

J FVBrHT H24942ﬁ)
%%é’g%%%ff%?% 9§§mg, of e gﬁggﬁletng( Zlégf J=14.5 Hz, 10
4.62 (s, 2H), 7.33 (d, J= 8.4 Hz, 1H), 7.52 (dd,
%ﬂia?npéie 4gB2tert-ButyT|)((S) 6- 8 ((&)-S-acetamldopyrrohdln— 1-yl)-3-oxopropyl)-

4-(2,4-d1chlor0phenyl)—2-methyl-5—0x0-6,7-d1hydro-5H—pyrrolo [3,4-b]pyridin-3-

yDmethylcarbamate

N
I\
°>_/_ N ___NHBoc
L0 ey
N
H
cl

[00249] To a solution of crude Example 40A (~0.05 mmol) in THF (3 ml) was
added PyBOP (54 mg, 0.104 mmol) followed by (385)-(-)-acetamidopyrrolidine and
DIEA (0.05 mL, 0.287 mmol) and the resuting mixture was stirred at RT overnight.
Mixture was diluted with EtOAc, washed with 1N HC, brine, dried (Na;SOy),
filtered, and evaporated to yield a residue which was purified by preparative HPLC
(Phenomenex LUNA 5p C18(2) 21.2 x 100 mm; 8 min gradient; 40% to 100% B; 20
ml/min) to yield 32 mg (~100% for last 2 steps) of a colorless oil.
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1.8 Hz, 1H). HRMS: Cal cul ated for C18H20C12N302:
380. 0933. Found: 380.0931 [M+H +. EXAMPLE 40 15

WOR(6/$27287 ( 3- ((S) - 3- (Am nomret hyl ) - 4- ( 2, 4- di chl peDPR®NYH18185

) - 2- met hyl - 5- oxo- 5H
B8 it s P Yo IR ot B SRRl ropansird it
|5‘°ﬁ'gI'PP¥%[mbﬁggﬁilﬁ&%@% ﬁglloy%gﬂ%m&}tﬁﬁ-&yl)acetamlde,

(@ASaIGS ((t eat - But oxycar bonyl am no) net hyl ) - 4- (2, 4-
di chl or ophenyl ) - 2- net hyl - 5- oxo- 5H p,yrrol 0

[3,4-b]pyridin-6(7H) - yl)%rjo/aj actd N HOOC_ NHBoc
xt/ur ,
sat

OCl G 5 [00248] To a phg, 37, TFA
salt (82 ng, 0.16 B (1 nL) and

THE (5 nmL) was add Eﬁ;%o (50 g mol ) and the
resul ting m xture Sty at RT o ight, diluted
with EtOQAc (25 nL) dhd IN HO (258NL) and transferred
to a separatory funnel. Aqueous |aygr was extracted

Et QAc (25 nmL x 2), organic |ayer was washed with

m"?%é?l dre ééOJ(“NﬁQ stﬂatammlm‘!{) {83 ™ -058 reweal or €Hedl{(d mL) was
éggérg;][' PR £ dr(gﬂxég%am IRl Ee O rrd M T+overmght 2E7vaporatlon
(615wt HBoufrl fRhtian Bﬁﬁx‘e@ﬁﬂaﬁ@@ﬂ?ll@' (PHEAbendk LUNQ%ARTIRRY 21,2 x
ﬁb@ s G Eisph iy 19) L0B%B: A9 miSiminddo Gicld 8. hyel (58%bopa

X iz, PR Lok, ¥DLORY WLsarbamate N O tboth s, 31,
1.90-2.23 (m, 1H), 2.63-2.75 (m, 2H), 3.34-3.46 (m, 1H), 3.51-3.62 (m, 1H), 3.65-
3.82 (m, 1H), 3.85-3.98 (m, 2H), 4.17 and 4.18 (part of ABq, J = 14.5 Hz, 1H), 4.25-
4.36 (m, 1H), 4.56-4.72 (m, 1H), 7.319/7.322 (d, J = 8.40 Hz, 1H), 7.50-7.54 (m, 1H),
7.69-7.71 (m, 1H). HRMS: Calculated for C»,H5C1,N5Os: 504.1569. Found:
504.1551 [M+H]".

EXAMPLE 41
(S)-3-(3-(Aminomethyl)-4—(2,4-dichlorophenyl)—2-methyl-S-oxo-SH—pyrrolo [3.4-
b]pyridin-6(7H)-yl)-N,N-diethylpropanamide, TFA salt

O>_/_N | N/\ NH
' ; o cl

[00251] Example 41 was prepared from Example 40A and Et,NH using a sequence
similar to one described for Example 40. 'H NMR (400 MHz, CD30D) 61.06 (t, J=
7.0 Hz, 3H), 1.14 (t, /= 7.0 Hz, 3H), 2.54-2.80 (m, 2H), 2.83 (s, 3H), 3.32-3.38 (m,
4H), 3.82 (t, /= 6.8 Hz, 2H), 3.94 and 4.18 (ABy, J = 14.5 Hz, 2H), 4.60 and 4.65
(ABg, J=18.9 Hz, 2H), 7.32 (d, /= 8.40 Hz, 1H), 7.51 (dd, J=8.1, 2.0 Hz, 1H), 7.69
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ONOCd JAN.-G ; ~ H15 A [00249] To a solution
of crude Exanple 40A (-0.05 nmol) in THE (3 L) was

w@owed2RyBOP (54 ng, 0.104 nmol) followed by PCT/US2006/018185

(38) (-)-acetam dopyrrolidine and DI EA (0.05 mi,

287 nnDI) and the resuting m xture was stirred at RT
o@e-( i lg&Hz 1H). HRMS: wateudited fos €200t Gl Ke @494 % heBound:

bﬁ&y+br|ne dried (Na2SO4), 20 filtered, and

evaporag o yield a residue which was purlfled by
preparative HPLC (Phenonenex LUNA 5 C18(2) 21.2 x 100
mm 8 mn gradient; 40%to 100% B; 20 nL/mn) to
yield 32 ng (-100% for | ZXAMBLEAZ) of a colorless

4B§')-3 (&igﬂnomeﬂ%?l? q/ &24751cﬁloet%r %)09 %-Qs]()%%()SpsoxyeE&%pri-%ethyl-@7-

N-((S)-1-(3- h |
N ((9) - 1 (3-ibRres A =0emES Rpinduihs-dadl 13k aiipphony

[3 4- b] pyri di ne- 6( 7H) - yl ) pr opane?
tamde, TFA salt N b _
[00250] To a solution £ %2 my, 0.053
nmmol) in CH2Cl2 (3 2 A (1 nmL) dropw se
and the mxture stirred ar ight. Evaporation
foll owed by purification by pr
(Phenonenex LUNA 5g C 18(2) 21. 2c 100 mm 8 mn
gradient; 0%to 100%B; 20 niL/mn) to yield 19.1 ny

(198242] of Ezampilei 42ewasqweigared ﬁme‘Evﬁrr(pd@%A/bﬁd ZGMoxyethylamine
Rot amers, 51.85_and 1. 37 both S, 90- 2. 23
(inga-feqhencg siilarfo pRg desepibeds fogExgma 3(8m HM)/IR (400 MHz,

4d
58008241 A i 88,2843l 304 £ G
A ATRy; J %136 Hm 2H)H.63 4nb 8:68.(AB (s 18)8)Hz, 2B 1943 (822 .90 Hz,

J=.8 _1H)., 7.50-7.5 7.60-
LY T AR T b a1 b B s B SURMSBGlculated for
FeyAgc1 286, 2aml At loting: 408.1237 pM-+HT".

pyrrolidin-3-yl)ace
a HA 5

EXAMPLE 43
(5)-3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-6-(((R)-tetrahydrofuran-2-
yDmethyl)-6,7-dihydro-5H-pyrrolo[3,4-b]pyridin-5-one, TFA salt

N
=
H N || NH
o _ 2
o cl
cl

[00253] Example 43 was prepared from Example 36A and (R)~(tetrahydrofuran-2-
yDmethanamine using a sequence similar to one described for Example 38. 'H NMR
(400 MHz, CD30D) 61.53-1.65 (m, 1H), 1.83-1.94 (m, 2H), 1.95-2.06 (m, 1H), 2.83
(s, 3H), 3.52 (dd, J=14.1 hz, 7.9 Hz, 1H), 3.66-3.76 (m, 2H), 3.82-3.90 (m, 1H), 3.95
and 4.18 (ABq, J=14.5 Hz, 2H), 4.06-4.15 (m, 1H), 4.60 and 4.71 (AB,, J= 18.9 Hz,
2H), 7.33 (d, J="7.91 Hz, 1H), 7.52 (dd, /= 8.1, 2.0 Hz, 1H), 7.69 (d, J= 1.8 Hz,
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15 EXAMPLE 41
(S)-3-(3-(Am nonet hyl ) -4-(2, 4-di chl or ophenyl ) - 2- net hyl

WO 20004 2R28H pyrrol o [ 3, 4- PCT/US2006/018185

b] pyri di n-6(7H) -yl )-N, N-di et hyl propanam de, TFA salt N

.\ arAM N or CHHL,E0N:E AfiPlefel; $5 [M+H]".
pre arecﬁ\lfrom Exar(r)rrJCg f@Ag%dgé@%hﬂ%& ng aﬂé%\é\gen[c ]
kit l-ar5.08% (o0 wg'adr, MO or Exanpl e 40. ' H NVR (400
MHz, CD30D) 51.06 (t, J= 7.0 Hz, 3H), 1.14 (t, J= 7.0
Hz, 3H), 2.54-2.80 (m 2H), 2.83 (s, 3H), 3.32-3.38

(m 4H), 3.82 (t, J= 6. 3.94 and 4.18 (ABqg,
J = 14.5 Hz, 2H), 4.60 aénbé‘l%[%éﬁb“(%sq, J=18.9 Hz, 2H),

75)362 (Aﬂunalnetﬁyﬂ-q (@z-dithlorophbrylf-ddneth #-8((S)- %tﬂlh'y'ﬂrofuran—i!-
1H), 7.69 - 106 WO 2006/127287 PCT/ US2006/ 018185 §d,

J= 1. sylpmethyby6,7-difaydro-SA{-pyrrpdedd.4Rlpyddind-pue SRR 3alt
449.1511. Found: 449.1506 [ Mt{] +. EXAMPLE 42 5

(S)-3-(Am nonmet hyl ) - 4¢( di f:hl\rophenyl )-6-(2-isopro
poxyet hyl)-2-nmet hyl - §, ¥ Z NH»

di hydro- 5H pyrrol o[ 3/4-Y] pri difn-5-one, TFA salt N

O/ I N2 0C d 0252] dEam
from Exanpl e 36A and 2-i sopr dyg et hyl am ne wusing a
sequence sinilar to one descriyed for Exanple 38. 1H
NVR (400 MHz, 10 CD30OD) 1.11 (dy J= 6.2 Hz, 6H), 2.84

3.54-3 74 ( AB

psaL) (il 2 asstyPherdd oA EXape SFArBISSHiS ppiroturan-2-
%1 l%gthﬁﬁiamﬂle ung Q sEfuencd Ehnilaf toodnel @deribtd 6 ﬁxanﬁ)lg 38Z 'H NMR

, (.69 (d, J= 2072 Hz, 1H). HRMS: Cal cul at for
OHABEICNZ0D) 5 438- 165 6m, HA)AR3-UO8(h22H), [| M5H.86 (A51H), 2.83
EXANVPLE 4
(s, 3I|yI§Z 3.49 (de, J=14.5 Hz, 7.7 Hz, 1H), 3.66-3.76 (m, 2H), 3.82-3.90 (m, 1H),
3.95 and 4.19 (ABg, J = 14.5 Hz, 2H), 4.06-4.15 (m, 1H), 4.63 and 4.71 (ABy, J =
18.9 Hz, 2H), 7.34 (d, J=7.91 Hz, 1H), 7.51 (dd, /=8.4, 1.8 Hz, 1H), 7.68 (d, J=
2.2 Hz, 1H). HRMS: Calculated for C;0H;;C1;N30;: 406.1089. Found: 406.1092

[M+H]*. [op® + 10.27° (¢ 2.2 mg/mL, EtOH).

EXAMPLE 45
(5)-3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-6-(2-(2,2,2-
trifluoroethoxy)ethyl)-6,7-dihydro-SH-pyrrolo[3,4-blpyridin-5-one, TFA salt

N s
o N NH;
Fac—/ o ol
ci

[00255] Example 45 was prepared from Example 36A and 2-(2,2,2-
trifluoroethoxy)ethanamine using a sequence similar to one described for Example 38.
"H NMR (400 MHz, CD;0D) 8 2.84 (s, 3H), 3.73-3.78 (m, 2H), 3.84 (t, /= 3.84 hz,
2H), 3.84 (t, /= 5.1 Hz, 2H), 3.91-4.00 (m, 2H), 4.19 (part of ABq, J = 14.5 Hz, 1H),
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(S) - 3- (Ani nonet hyl ) - 4- (2, 4- di chl or ophenyl ) - 2- net hyl - 6-
(((R) -t etrahydrofuran- 2-

wQ kgoaae 12§t ) - 6, 7- di hydr o- 5H pyrrol o[ 3, 4- b] pyr i dPCF/BESN€)18185

TFA salt N HN\ Ol / NH2° C O C [00253] Exanple
dri -

R, i 2Ll L, 768 (0, /=18

by ﬂlHD;cHRM&'I Caeulsted ﬁnrecldré@afbl@gpf 648 BROMFemasi4810998

r\%g (400 MHz, CD3OD) 51.53-1.65 (m 1H), 1.83-1.94

I 1.95:2.06 (m 1H), 2.83 (s, 3H), 3.52 (dd,

J= 14. 1 hz, 7.9 Hz, 1H), 3.66-3.76 (m 2H), 3.82-3.90

(m 1H), 3.95 and 4.18 (ABg, J=14.5 Hz, 2H),

4 oe 4 15 (m 1H), 4.60 BEXAMPLE 46\Bq, J=18.9 Hz,

TR CRE RGN ML PR NN

PCT/ US200

czomzaz%ég'.]z"ii %6”%%‘3“{ Fggug?oﬁ%zfggh%gg 'ngﬁf salt

[a] D25 -15.08 (¢ 19rrg mL, ~Et ¥~ EXAVPLE 44 5

(S)-3-(AmM nonet hyl ) - 4-( Ndl ropnﬁnyl ) - 2- et hyl - 6-

(((S)-tetrahydr of ur aHo 2

yl ) met hyl ) -6, 7-di hydr o- 5@ ®/rr

TFA salt N HN\ N2 Od 0254] Exanpl e 44 was

prepared from Exanpl e 36A and Y- (tetrahydrof uran- 2-

yl ) met hanam ne using a sequencelsinmlar to one

descri bed for Exanple 38. 1H NVR 10 (400 MHz, CD3OD)

00255] 1. Boarhiple 46M)as plepigedlfr§id Hxﬁin MGA dn 367%u

Q 1283 (gll’e 3H), p%349(dd E (9@% (fmz

m@pgog@o@‘musmg)a sequeppe glngblr (qrpnelcigscnbe;gl fggEgampm 3§gfollowed

Seygcli’ét Kgéi:la%eflsclealvgg%o he?'— E]S'l g’s}élrgaj n%Hzl i%éﬁa%r?fﬁqg '3,8 '"H NMR

:%oo NFDAL dl%@)D)v}msﬁblé rot&m%rsHaata ¥l Hio? rc%nérds 1:60 (d2J2 7.5 Hz,
Cal cul ated for C20 Cl 2N302: 406.1089

rsé{)naSS @GPHIDSQS and 4.21 (ABg, J = 14.5 Hz, 2H), 4.56-4.68 (m, 2H),490 (q,J

=7.5Hz, 1H), 7.35 (d, /= 8.4 Hz, 1H), 7.51 (dd, J=8.4, 2.2 Hz, 1H), 7.68 (d, J=2.2
Hz, 1H). [M+H]" =394.23.

gl o[ &1 4- b] pyri di n-5-one,

EXAMPLE 47
(R)-2-((S)-3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-5-0x0-5 H-
pyrrolo[3,4-blpyridin-6(7H)-yl)-N,N-diethylpropanamide, TFA salt

N '
_\N | L _NH
_/ 0 O ol
cl

[00257] Example 47 was prepared from Example 46 and Et,NH using a 3-step
sequence similar to one described for Example 40. "H NMR (400 MHz, CD;0D)
possible rotamers; data for major rotamer: 6 1.09 (t, J= 7.3 Hz, 3H), 1.20 (t, J=7.0
Hz, 3H), 1.52 (d, /= "7.0 Hz, 3H), 2.84 (s, 3H), 3.18-3.28 (m, 4H), 3.93 and 4.20
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15 [MtH +. [a] D25 + 10.27 (c 2.2 ng/nmL, EtOH).
EXAMPLE 45

W@ 3)0632728M nonet hyl ) - 4- (2, 4-di chl or ophenyl ) - 2- PET/N$1006018185
(2-(2,2,2

o oethoxy) etivl )8 sl varar S ouy oLald. £ bl
L0po5 gFF T e BaposaRiems od, §oap Erermis 294 mog, 1

‘et hanam ne’usi ng a sequence

BRINIS:aTalduated ﬁ)rdEz§H£70mefzo¢49Ebéaﬂm Four8B 449 15RANRHA00
Mz, CD3OD) 8 2.84 (s, 3H), 3.73-3.78 (m 2H), 3.84

(t, J= 3.84 hz, 2H), 3.84 (t, J= 5.1 Hz, 2H).
3.91-4.00 (m 2H), 4. 19 Bq, J= 14.5 Hz, 1H),

5 27108 WD 2006/ 127287 P%%%@ 18185 4.64 (s, 2H).
7(}.5’;—5 (%&nndmeﬁny‘l) #1712, 41di|ihlo¥olﬂﬂenﬂ)-¢-méﬁ1y8-64(,(1-ineihylzl,H-pyrazol-

MS: Cal.cul ate
C19HI smmmﬁﬂ-dﬂwd@eéﬁ-pmew ARy TigisS-opRa dﬂf@ salg
EXAMPLE 46 N

t hyl - 5- oxo- 5H
pyrrol o[ 3, 4-b] pyri di nf 6%7Hj- y! )| pr o&anm c acid, TFA
salt N HO NH2 O O Chnft [ Exan'ple46vvas
prepared from Exanpl e 36A an -tent-butyl 2 10
am nopropanoate using a sequenge simlar to one
descri bed for Exanple 38 foll oW@d by TFA- medi at ed

WA A eSS A A
S38.
o A o s

(NMRZ’(HD)O l\/ﬂ-lﬂ@mng)JS 2321s BH)I,ZB; 34 64 2HJ,. B8 (sd3Hp3.9, apd 4.19
B e T el B A Y b
1H), 7.35 (d, J = 8.4 Hz, 1H), 7.48-7.57 (m, 1H), 7.70 (d, J=2.2 Hz, 1H). HRMS:
Calculated for CooHzoCl:N50,: 416.1045. Found: 416.1046 [M+H]+.
15
EXAMPLE 49
(S)-3-(Aminomethyl)—4-(2,4-dichlorophenyl)-z-methyl—6-(1-methyl—1H—pyrazol—3—

y1)-6,7-dihydro-5H-pyrrolo[3,4-b]pyridin-5-one, TFA salt
N

ﬁ—— |
N
N_/ ___NH;

~ N
o cl

Cl
20 [00259] Example 49 was prepared from Example 36A and 1-methyl-1H-pyrazol-3-
amine using a sequence similar to one described for Example 38. 'H NMR (400
MHz, CD;OD) & 2.86 (s, 3H), 3.86 (s, 3H), 3.97 and 4.20 (AB,, J = 14.5 Hz, 2H),
4.98 (br s, 2H), 6.65 (d, J=2.2 Hz, 1H), 7.36 (d, /= 8.4 Hz, 1H), 7.52 (d, /= 2.6 Hz,
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(R-2-((S)-3-(Am nonet hyl ) -4- (2, 4-di chl orophenyl ) - 2-ne
t hyl - 5- oxo- 5H

WE06022BB, 4- b] pyri di n-6(7H) -yl )-N, N-di et hyl pr PEEOS2006€18185

. TFA'salt N -~ N\ NN O0OC 20 C [00257]

TSSO A TR TR LPHTE I T B e cHRM S i e or

F3 BHRICEMO: 4030880 KARQ: MEZossRRER) g 1pOSS| bl e

rotamers; data for major rotaner: 09 (t, J=17.3
Hz, 3H), 1.20 (t, J= 7.0 Hz, 3H), 1.52 (d, J= 7.0 Hz,
3H), 2.84 (s, 3H), 3.18- , 3.93 and 4.20 -
109 WD 2006/ 127287 PCT/ %‘gk@/ﬂﬁg&s (ABq, J= 14.5

-24B-( A thifoin SRS 4 -B4- B0 I B oxp-54f .
SES)?.Z'? oy 1H), 9‘} . 3?2% d, J :rog.ﬁ%&yrlg 2 %ﬁ;&w? .°§§ 5?%‘8,9"'3“?[3’4
8.4, 2.2 Hblpyridip-6({78Y-yDdN,N+-dirdetBylizetaitifle, THRMIL
Cal cul ated for C22H27C12N402: 4ﬁ9 1511. Found:
449. 1524 [M+H +. 5 EXAVPLE A48
(S) - 3- (Am nonet hyl ) - %- ( Ngi
((1-met hyl -1 H pyrazolN
3:yl)methyl ) -6, 7- di h§dro°5H>p
e, TFAsaItNH2 NOC Ca [ ] Exanple 48 was
prepared from Exanpl e 36A and et hyl -1 H pyrazol - 10
3-yl ) met hanam ne using a sequenge simlar to one
descri bed for Exanple 38. 1H NWMR (400 WMHz, CD3CD) S
2.82 (s, 3H), 3.34 (s, 2H), 3.85 (s, 3H), 3.95 and
4.19 (ABq, J=14.1 Hz, 2H), 4. 66 and 4.72 (ABg, J=15.2
Hrocedwre A5" 18 (4, J= 2.2 He, 7.35 (d, J= 8.4 Hz,

o 07 S0 ol Ml o

%&h&D%beﬂ]hhydi:&-SH‘ﬁWoﬁ)[5Q-b]pyr1dme—3-carboxylate
(S)-3-(Am nonet hyl )-4-(2, 4-di chl %r ophenyl ) - 2- et hyl -

(1- et hyl -1 H pyrazol E

0§13, 4- b] pyri di n-5-o0n

COan

[00260] A mixture of 3-benzyl 5-ethyl 6-(chloromethyl)-4-(2,4-dichloropheny1)-2-
methylpyridine-3,5-dicarboxylate (10.59 g, 21.43 mmol), glycine ferz-butyl ester
hydrochloride (8.26 g, 49.29 mmol) and triethylamine (8.94 mL, 64.29 mmol) in N,
N-dimethylacetamide (200 mL) was heated to 100 °C for 2 h and then cooled to
ambient temperature. The resulting mixture was partitioned between EtOAc and H,O
and the aqueous layer was extracted further with EtOAc (2X). The combined organic
extracts were washed with H,O and brine, dried (Na,SO4) and evaporated under
reduced pressure. The residue was purified by flash chromatography (330 g column, 0
t0100 % EtOAc/Hexanes) to give Example 50A (9.34 g, 77.2 % yield) as a light
yellow solid. "H NMR (500 MHz, CDCL). § 1.44 (s,9H),2.74 (s,3 H),4.13 and
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yl)-6, 7-di hydro- 5H pyrrol o[ 3, 4-b] pyri di n-5-one, TFA
salt _ N -~~-NNNI NH2 OCI C 20 [00259] Exanple

WA 2000a%728T epar ed from Exanpl e 36A and PCT/US2006/018185

1-net hyl -1 H pyrazol -3 am ne using a sequence simlar
to one described for Exanple 38. 1H NWVR (400 MHz,
A BBsJ/ Z 6 He, 2 BHA.5@(s88 H)s5.03pid 5.97 ¢ Banki= 41 @02 H), 7.00

S G e o SRR 14 s 89 5 S

Hz, - 110 WO 2006/127287 PCT/US2006/ 018185 1H) 7.55
(dd, J= 8.4, 2.2 H, 1H), 7.73 (d, J= 1.8 Hz, 1H).
HiyeBplesPBu I68(t26d't-fﬁll‘tox3€2§!ﬂ9%@%@,44@0&88%39)}@@6&}’1-5-

?’%5% (g‘;;?é’}[%@ﬁéﬁﬁW# Ezbjt’ﬁr‘ﬂ“t?‘% frdesgiersit) - 2- net hyl

-5-0x0-5H pyrrol o[ 3, 4;
b] pyri di n-6(71H) -yl ' thlaetamde TFA salt N
NN~NNH2 OOdC CI
Benzyl 6-(2-teat

but oxy- 2- oxoet hyl ) -4-(2, 4- d| chI
net hyl - 5- oxo- 6, 7- di hydr o- 5H pyr
[3,4-b]pyridine-3-carboxy|ateN c NI OoCc®2Bn OO

Cl C [00260] A m xture of 3-bergyl 5-et hyI

6- 6chloronethyl) 4- (2, 4-di chl or ophenyl)

ROIAM by A mixtee of Exgmplarént & 1743, ns@o@ ang 10 #gpalladium on

Wi A P BB A 4 e
iab afdbienhtethpreitiny farckh. al‘hedeac(tibﬂ(iml?fhire was filteret @gtotigh 4 P& of

Cfor 2. h and then cool ed t
Celite and washed with MeOH and CH2C12 The filtrate was evaporated under

reduced pressure to give crude Example 50B (8.13 g, 100 % yield) as a dark yellow
solid. "H NMR (400 MHz, CDs0D) § 1.45 (s, 9 H), 2.75 (s, 3 H), 4.23 and 4.28
(ABy, J=18.0 Hz, 2 H), 4.63 and 4.58 (ABy, J=18.0 Hz, 2 H), 7.27 (d, /= 8.4 Hz, 1
H), 7.39 (44, J=8.1,2.0 Hz, 1 H), 7.55 (d, J=2.2 Hz, 1 H). [M+H] =451.2

Example 50C. tert-Butyl 2-(4-(2,4-dichlorophenyl)-3-(hydroxymethyl)-2-methyl-
5-oxo-5H-pyrrolo[3,4-b]pyridin-6(7H)-yl)acetate

N
_A( ] A
N
OH
o{ =
o O ci
Cl

[00262] To a stirred mixture of Example 50B (1.18 g, 2.5 mmol) and
triphenylphosphine resin (5.07 g, 7.5 mmol) in CH,Cl, (80 mL) at ambient
temperature was added trichloroacetonitrile (0.75 mL, 7.5 mmol) dropwise. The
mixture was stirred at ambient temperature for 2.5 h and additional

triphenylphosphine resin (0.33 g, 0.5 mmol) and trichloroacetonitrile (50 uL, 0.5
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anbi ent tenperature. The resulting m xture was
partitioned between Et OAc and H2O and t he aqueous

wo agpen2me8s extracted further with Et QAc (2X). HEEUS2006/018185

conmbi ned organic extracts were washed with H20 and

RIth &1 wetl! AR (ABSSFhhir2 B BMARE AL %‘i’teféﬁ%ﬁ ﬂ?eoﬁm%%%@sd

pressure. The residue was purified by f
comasnted wamcyto(t@ g0egerc-bhigh®; (3{Qch101©ﬂ:ﬂ®oﬁf§l) 4 (2,4-dichlorophenyl)-

iSRG S oS Pﬁ?p&%fqe(aﬁzg“\nsg % (S ovica Hont yetlow

Go¥el Fhictowas ﬂs‘éd(&pec i subgeqhiénttSactidn.H) 13 and - 111
WD 2006/ 127287 PCT/ US2006/ 018185

mmepsqm amuabn pPHp allovetdcid Hlipride OFng) - TBAHADE, 1ﬂf£HlF (30
- 7.16 2
ﬁléft D ? Vw %dﬁiFd éﬂw}m ﬁpm@mowdu@ﬂ@hyd@%@rﬁpggs dBnng a

ﬁelt@(ﬁd bEE bR @3R8 WA arh Prct o) QIRBRAIWIA B0 (1.3

0 aﬁd%oﬂcbelﬁﬁdfe@-zﬁ Phdapl P@hﬁx{aaoﬂ obﬂié)fésh&leﬂﬁf fBash IR bdréphy
acid N NOQC2H OO0d 1"0026@] A m xture of
X

@&&ﬁ@@@@ﬂ@@oﬁ EgOA.cﬁ{ezanmg fprdad Examphs 941 (620i4ume.d0 %

BLE8RY b B Bl o GO S (S 8. B 2

@r @), b.20Hha 4. onp=ni7xg, or Ity @k t e
(ad %) 10 Cel |?€€%}%}qd washed I% ?%Ql\%%ﬁ ?n%qadi-gcggghﬂg 2 1),

f4l5|6t(r3,al B)\iB¥2 a6y dpos-atid] ided4 (¢, dausddzpd adsise (s,d H).

M\ﬁgcr%gg Exanpl e 50B (8.13 g, 100 %yield) as a dark
3 % d. 1H NVR (400 MHz, CD3OD) S 1.45 (s, 9

2.75 (s, 3 H), 4.23 and 4.28 (ABg, J= 18.0 Hz, 2
, 4.63 and 4.58 (ABg, J=18.0 Hz, 2 H), 7.27 (d, J=
ZsomérA and Ishpei7 B3J Bxdthpld 506, (R)-2reBirty] 24 4H@.4- 7. 55

S’éﬂ‘(“\’]"&&‘%?yl% (hydllrtlzxyn[e%-)lf_lq-}met% S—OX% SSI;i()yrrokoe[S 4-bpyridin-
Sl OSSR A O S -
N-metl#yl—&-ﬁxo%lﬂi—[@rfdloﬁ 4-b]pyr1dm—6(7H)—yl)acetate

N N
~ ~
J( N I oH _ﬁ( N I
o~<— y 0_<_ _\__OH
Cl Cl ‘

Isomer A Isomer B

[00264] The Example 50C (5.7 g) was separated by super-critical fluid
chromatography (Chiralpak® AD 250 X 4.6 mm ID; 10 um; 35 °C; Flow Rate: 2.0
mL/min; Mobile Phase: CO,/IPA:82/18; Injection Volume: 5 uL; Detector
Wavelength: 220 nm) to give both isomer A (2.43 g, RT = 5.1 min, 100 % ee) and
isomer B (2.55 g, RT = 7.1 min, 100 % ee) as an off-white solid.
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Cl [00262] To a stirred mxture of Exanple 50B (1.18
g, 2.5 mmol) and 20 tri phenyl phosphine resin (5.07 g,

wQ@2@erremB) in CH2CLl2 (80 nl) at anbient tenpePEl/USMO6/018185

was added trichloroacetonitrile (0.75 n, 7.5 mol)

Frmpaleain Lot b B Brophensy -

tr ) and
f"@ﬁ%ng% %%l §Iof3; 2?%! ‘E“%?@'Y&i%z% 2006/ 127287

PCT/ US2006/ 018185 wer After 30 mn, the

m xture vvasfiltere ‘ at S
concentrated in vacuo g| Ve élla
2-(3-(chl orocarbonyl) - 4- (3, 4odi cI or gphenyl ) -

2- met hyl - 5- oxo- 5H pyrr ol 0[3 4- idin-6(7R)-yl)aceta
te (1.12 g) as a light yell ow d, which was used
directly in subsequent reaction. 5 [00263] To a

sol ution of the above acid chlorictle (0.93 g, 1.98

THE .
TRisbL. Mo s it ﬁﬁ@ﬁpc&g‘é@&sﬁ% Jgg,rfwfﬂmol) and Et;N

f dride (82
R T
waunuﬁmoBLﬂrolﬁwxsatThmtmrfedmhstur@waﬂk@t bi/arfibignttemperature overnight
o TSR 6 ST 0 00 LR SA g o
%ﬁd ?gog%nﬁ tl\é@%chfé ?ﬁa&& Y&%x%e& 59@16%‘&%1 KO3 XS Thetombined

4.20 and 4.26 (ABq, J=17.6,
c ékt&fitsaom}e 4vaSi8ed( willy bride; ﬂﬂed (NzS02) #d conqerﬁtate(dgn vacuo.

:_%he cyuc!pgaw@ict %/;H?:hron[am%ghed (ﬁ%g cém(nfso ‘%% &&&% ﬂbﬁﬁc Hexanes)

| 1 Cl
cfl or ophe k;?i? 3 ﬂé% f OXYy )atStﬁsﬂﬁt:egHIrlr%t h%Nl\gRgég(ﬂ%ﬁIZpgD )

[)5 ?Lw d,9, 1? bRewy,3 H), m-lmnang/qmémnm and), 4S)1-(perdof ABg, J
u

2= it hﬁ),$s%xsﬁefdaéglﬁ>;9§9[?§,yfir) B> &ﬁﬁd%Sa?éﬁ tﬂy & %;* 3.2 Hz, 1 H),

EahBh IR Lo (BFIY [856 he Exanpl e 50C (5.7 0)

15 Was separated by super-critical fluid

20

Example S0E. (5)-2-(3-((tert-Butoxycarbonylamino)methyl)-4-(2,4-
dichlorophenyl)—z—methyl—S-oxo-SH—pyrrolo[3,4-b]pyridin—6(7H)-yl)acetic acid (a

N\
N H
HO—<~ Z N\n/°><
0 O cl
cl

[00266] A solution of Example 50D (784 mg, 1.72 mmol) in 7M NH; in MeOH

novel intermediate)

(140 mL) was heated at 50 °C for 50 min, cooled and concentrated to give crude (5)-
tert-butyl 2-(3-(aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-5-oxo-5H-
pyrrolo[3,4-blpyridin-6(7H)-yl)acetate (1.81 g) as a light orange sticky solid.
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chr omat ogr aphy (Chiral pak(r) AD 250 X 4.6 mmID; 10 m
35 C Flow Rate: 2.0 nL/mn; Mbile Phase:

w@RbnPR8B2/ 18; Injection Volune: 5.tL; DetectPCT/US2006/018185

Wavel ength: 220 nn) to give both isomer A ( 2.43 g, RT
t0(f263'llm To thtQBov ﬁ%n@lriﬁ CHXE.0 ﬁLg a3 éd&d fﬁ v\f)s God) and

% ee) as an off-white soll
ﬂmsmeﬂmta@’wasﬁmwed @1311% amEJeaht@h@eﬁmDe for 3hand

%\B%pgt egﬁi}@t& %Pﬁ%q greng{ez The a‘?sé:q‘ﬂed?’%ﬁﬂ éeryﬁpgratgd with ethanol

I
PR R P R .

éfommolﬁmﬁmm 6(911)736)%@ acid §s4a yato) scdidd Et 3N

i@&%g eglﬁ irgg"a@ @15&21" Iji”f %L{%@;(ti gﬁ?tglgw ueous

t
?&E‘fﬁ?s P ?@'%ﬁé"é%fﬁbﬂ%at e{é@fﬁé’%@*@ﬁ%@ rpPRRE [ PIsE e
molduﬁlwmeﬂ atiktutd waekbp at avebientietBeratuad fbr 1323h andltHeh @ H
aquequs | ayer .was_ext rﬂ%{ ed further with Et QAc

e 2diwsieh fe8 Wity PR Bhaaaeeus lmr@%m@iﬂe%m(e%@th&t%c

Pk ettty Of"%%%% SETAEROA Tttt e 0G50 1R

Evipacdtb wadee sdducédpigisuee B@n@bmdéﬂﬂnﬁﬁla 508 (375 89adA light
as_a white solid. 1H NVR (500 MHz, CDC 3) 8145&5
gelll.gw soli Wh{cg wag upﬁd fox tl'gmneacﬁ gegmz@o‘(ltpfg&her cgtion M+H]
é)ﬁ&(part of ABg, J =7.1, 1 H, 4.52 - 4.60 (m 3
, .27 (d, J =8.3, 1 H, 7.39 (dd, J = 8.3, 2.2 Hz,
754(d J=1.7, 1 H. [MH + = 455.1. 15
Exan‘p

Egpople §0 ( (S)e?a@ @mmey&ih%zwwgwlpgny;)-zrn;eghg-s-oxo-szz-
%YE{H)QFQPP@S n—%('g%)t be\é -cﬁié{v%é %%(ge[%ﬁigg{rg fAeS)a pyr | d|

HX- NYOX OC O
\{%/

[00269] To a solution of Example S0E (100.9 mg, 0.21 mmol) in THF (5.0 mL)

was added benzotriazol—l—yloxyuipyrrolidinophosphonium hexafluorophosphate
(163.9 mg, 0.315 mmol), N,N—diisopropylethyiamine (0.15 mL, 0.84 mmol) and 2M
NHMe,/THF (0.157 mL, 0.315 mmol). The reaction mixture was stirred at ambient
temperature for 2.5 h and evaporated. The residue was partitioned between EtOAc
and H,O and the aqueous layer was extracted further with EtOAc (2X). The combined
organic extracts were washed with H,O and brine, dried with (Na;SO4) and
evaporated under reduced pressure to give crude (S)-tert-butyl (4-(2,4-
dichlorophenyl)-6-(2~(dimethylamino)-2-oxoethyl)-2-methyl-5-0x0-6,7-dihydro-5 H-
pyrrolo[3,4-b]pyridin-3-yl)methylcarbamate (186.1 mg) as a light orange solid.
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Cl 20 [00266] A solution of Exanple 50D (784 ng, 1.72
mol) in 7MNH3 in MeOH (140 nL) was heated at 50 C

w0 2006827281 n, cool ed and concentrated to gi ve cPCMES108§/018185

tert butyl
T3l ° Trhe SRt sreprosiict en atoP LG s G Sy el by
A3 ohs B EAYOIAE) kiRl khure Fd LM A Gl 4 Hfffen

@it SruteBion 215l amhs;mﬂdm@bd’l‘ kAatim. Q‘hﬁtésmﬁt&dwastﬂilﬁﬁed by prep
resul ti g mxture was allowed to stir at anb

tHHSet & P& %035109ﬁame\1/7a5% g’faélbﬁnﬁrﬁ)df@rgor%é%’é@ B, 40
B{lﬁ’ﬁﬁy - %nquﬁxarr%ﬁé 4y el“fv}@%}f: @/869\/1%2%@ e/deéM7b hA %epfcgkp":lr 2 steps)

sever

(a§)m afﬂﬁmea;mvvme%mwMMswmzjm m@wd ) I%t pehiy I3 H),
acetll C

0xo0- 5H pyrrol o*ﬁ %&érldln 6
écq765 ésH)a 3,8 psh-$9 (A Bo J[=O &z, 78D, é9|aOéA§é|(A@qu\b§ 17.0 Hz,
el S A PSTE RE SRR, 9858 . RERS

dialdulitéd ﬂﬂtc/lmglcﬁmgpaﬁoe 1032 2Bohd: 20B2046M-B17". The
stirred m xture was kept at ambi ent tenperature for

200274] anBrqurénrqoBf Exampled]Ocsnaliemetigelyibe prephiepiGsing The
extracted further with Et OAc 10

P%?)e urfh %gol%g\?%s%x ch extracts were washed with

hooxve] drigldduiee S@@am@l’deO ®ALARY @St@ﬂe@ Bg 8dpaf R 2 thcemate

pressure to give crude Exanpl e 50E ( g) as a
by @ergerySFC owaddhitagakthADRHWAE, 3G d5® mnt:hlamme)singneipocratic

Wﬁﬁtd;:?oﬂm fég(%t ﬁ]t?)H/g é'{%lé(szcc%tnlta?rrl}ng Bw;%lemy?a%r%ne to af ord individual

CcRntPnie3s.( Ami nomet hyl ) - 4- (2, 4-di chl or ophenyl ) - 2- net hy|
- 5- ox0- 5H
pyrrol o[ 3, 4-b] pyridi n-6(7HH) -yl )-N, N-di met hyl acet am de

B ol hihwinses -G Achlorothomyir -t oxo- SE-

?ﬁq)b [

(p%rox{ﬂsz cﬂq ﬂlgl nopﬁz ﬁo%llﬂﬁe?nﬁ g(ezf\ doel’ ggﬁo%% ate 20
(163.9 ny, 0.315 mmol), N, opyl et hyl am ne
(0.15 nL, 0.84 mml)\aﬂg—zw/l Hl\/b / THE (0. 157 i,

0. 315 mml). The readt+g§n

tirred at
anbi ent tenperature/foio 2 nd gvaporated. The
resi due was partitioned betwe OAc

Cl

[00273] Example 50 (Enantiomer B; slower-meoving): Purity by chiral analytical
HPLC: Berger SFC analytical HPLC [Chiralpak® AD 4.6 x 250 mm; 25% EtOH/75%
CO; containing 0.1% DEA): > 99%ee. LCMS: Anal. Calcd. for C1oH,oC1:N4O5:
406.08. Found: 407.55 [M+H]".

[00274]  Using the procedure A described above for Example 50, the following

compounds (Examples 51 to 65) were prepared:
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and H20 and the aqueous | ayer was extracted further
wth EtOQAc (2X). The conbined organic extracts were

woa@aaer2ei t h H2O and brine, dried with (Na2SO4pCEHON2085018185

evapor at ed under reduced pressure to give crude
(S)-tent-butyl (4-(2,4-

di chI orophenyl ) - 6- ( 2- ( di EXAMIPLE 5b) - 2- oxoet hyl ) - 2- et

hyl - 0:.5 .

oy rof ot %(%ﬂsw eftDsH ANyt hy
agofphdl AEe1-PO 2L skoethyhl 6 7-MEy BOOH LA FRS4[3,4-b]pyridin-5-
P YD B! Yhi&7-H X 3 e p ey idin
di ssol ved |n CH2C12 (1. 5<ml§)TFAIsiattwed by addition of

TFA (0.8 nlL). The reaction mxture was allowed to stir

at anbient tenperature for 2.5 afd ¥oncentrated in

vacuo. The resi dte s/ pu i fi/ed WELC (YMC S5

ODS 30X100 mm W‘@{ : :

40 5 ni/nmin) to give Exanple $0° T alal (78.9 ny,

98.2 %ee, 70 %yield over 2 steps an off-white
powder. 1H NMR (500 MHz, CD3OD) S (s, 3 H, 2.94

(s, 3 H, 3.07(s, 3 H, 3.95 and 4.19 (ABq, J=14.3

Hz, 2 H, 4.39 and 4.51 (ABq, J=17.0"Hz, 2 H), 7.33
([00273F B8'FBNMIR (300-MHZ{ CBLODY.6 1153 81.39@ 1 )H .71 Z.1688 (m,1 H),
%31:)0 1 }—% HRVS: Cal cul ated for C19H21C12N402:
1DAD(mEpHAR. 7Th 677 TI4S FHk. 2-89 (5, 63D7 3]10pRckeusd),

AP Pad a0 Frdd v Ean(f pEo S B0 /Bt 2

@.02=xarp(H, SenHwass alkso (mbsai)m%b& JSER3MH, |1q"1_1|) 9f51 (d, /=83
racemate by Berger SFC on a Chirap aé 5, 30 x
e 1), Eéﬁlﬁﬁml Hi HBMaY Gadawdated fog Cogfladldh0s :0¥3228%@. Found:

2_'/ Wwontal ning 0.1%di ethylam ne to afford
i I5 enantioners. Exanple 50.

(S)-2-(3-(Am nonet hyl ) -4- (2, 4-di chl orophenyl ) - 2- et hyl
- 5- oxo0- SH

pyrrol o[ 3, 4- b] pyri di n- 6( FAMPLESN- di net hyl acet ami de,

TFA N -~ ... O0OCC

£ S ain e V- icHio Ry I et bl biygtino-2-
h I I
o T SR8 SO s g 3
containing 0.1% DEA): > 99% e CMS~~Anal . Cal cd. for
C19H20C12N402: 406,08\ Fourhy: 55 [NNEH] +,

Ci
[00276] 'H NMR (500 MHz, CDs0D) &2.75 (s, 3 H), 3.45 (broad, s, 4 H), 3.57
(broad, dd, J=18.2, 4.4 Hz, 4 H), 3.86 and 4.11 (ABq, J = 14.6 Hz, 2 H), 4.33 - 4.42
(ABg, J=16.8 Hz, 2 H), 4.50 (5, 2 H), 7.24 (dd, J= 8.2, 3.3 Hz,1 H), 7.42 (dd, J =
8.2,2.2 Hz, 1 H), 7.59 (s, 1 H). HRMS: Calculated for C,;H»3C1,N,O3: 449.1147.
Found: 449.1135 [M+H]".
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25 [00274] Using the procedure A described above for
Exanpl e 50, the follow ng conpounds (Exanples 51 to

W®3)o6eT287 prepared: - 116 WD 2006/ 127287 PCT/US2006/018185

PCT/ US2006/ 018185 EXAMPLE 51

S)-3-(Am t hyl) - 4- - d] h [)-2-nmet hyl -6-
522(4-(mrgggﬁ ngpi) peri(gq:w%réogxgghgll ) - ge d

- di

() H B 8 el i - Rpins 0Tt gl

( SOQerBhdlﬁEBSElRthﬁ)ﬂqﬁBamn- ~Aethyl)- 6J7-ﬂ-i)1ydito—5H—[1y18‘Blo[3,4-
(ml H, 2.10 - 2.31 (m..2_H) ,211&;,\]:12.6%,1
H, 2.85 (s, 3 H), ?lmﬂdﬂsS'z’Be(TIF ajty
2 I

3.44-3.56(m 3 H, 3.71 - 3.88 (m .96 and 4.21
(ABg, J= 143 2\w 4.02 - \A. T 3 H, 4.35 -
4.69 (m 5 /36 x A\ N (d, J=

8.3 10 Hz, 1 i—|) 7.68 URVE] Cal cul ated for

C26H32C12N503:  532. 1882 Found: 52@#1868' [ MrH] +.
EXAVMPLE 52
(S)-3-(Am nonet hyl ) -4-(2, 4-di chl or opNeényl ) - 2- net hyl -
(2- nmor phol i no-2- 15 cl

oxoethyl) 6, 7- di hydr o-5H pyrrol o[ 3, 4- b] pyri di n-5-one,

00273k t'HNNMR (500 MIHZ CDsQDLD 2(92 (b{qadQSzG]H)llzl 7IQI\QR 1EDR-78 -

3§ 02 L Grbay a1, S g ST 1RB 18 e . 48 and

%&%ﬁt ,0} 18. 9"ﬁz 22[{);')4 504(6323H), #zé@éjeﬂsBﬂHzJ FiB, $4ﬁ$d J2=8.3
Eiigl] D7, 2 @121) v Cak:ulrﬂ;ted fpr 5’97}13@2&@» SASRMRS. Found:

gagggé}sgﬁr +or C21H23C12N403 449.1147. Found:

EXAMPLE 54
(S)-3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-6-(2-(4-(4-
methylpiperazin-1-yl)piperidin-1-yl)-2-oxoethyl)-6,7-dihydro-SH-pyrrolo[3,4-
b]lpyridin-5-one, TFA salt

N IN\
OO
N/ 0 0 cl

cl

[00278] ‘HNMR (500 MHz, CD;0D) §1.42 - 1.58 (m, 1 H), 1.59~1.72 (m, 1
H), 1.90 - 2.11 (m, 2 H), 2.62 (t, J= 12.9 Hz, 1 H), 2.75 (s, 3 H), 2.85 (s, 3 H), 3.08 (1,
J=12.9 Hz, 1 H), 3.23 - 3.57 (m, 9 H), 3.87 and 4.11 (AB,, J= 14.3 Hz, 2 H), 3.98
(d, J=143 Hz, 1 H), 4.27 - 4.58 (m, 5 H), 7.26 (d, J= 8.3 Hz, 1 H), 7.41 (4, J=8.3
Hz, 1 H), 7.59 (s, 1 H). HRMS: Calculated for C27H35C1NgO2: 545.2199. Found:
545.2199 [M+H]".
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- 117 WO 2006/ 127287 PCT/ US2006/ 018185 EXAMPLE 53
(S)-3-(Am nonet hyl ) -4-(2, 4-di chl or ophenyl ) - 2- et hyl -

W@ 2000407287 ( 4- ( 2- PCT/US2006/018185

(pyrrolidin-1-yl)ethyl)piperazin-1-yl)ethyl)-6,7-di hyd
ro-SHpyrrolo [3,4- b] pywxAMpPErd8e, TFA salt N NH2
ON--\\-NI--\ d-NOOC 5 d 00277] 'H NMR (500
\STE-2- (@%ho&eﬂny@4—(2}4-@ﬁdﬂomph¢nﬁ)} -2-etiyl-Ssoxo3S Ajpyrrolo[3,4-
2.78 - 3.58

4.11 (AB&]pyp@Ta 6§7ﬂl&yf)-2‘?ﬁ6h%fl-gw_p-r§%t acet"hm!d;) ngéq {5 and
7.6

16.9 Hz, 2 H), 4.50 (s, 2 H J= 8.3 Hz,

H, 7.42 (d, J= 8. Hz, 7.99 (s 1H. HRI\/B.
Cal cul ated for C27H3§ﬁ1é<é0 , 198H2 Found: 10
545. 2201 [ M+H] +. EXAMPL

(S) - 3- (A nomet hyl ) - 4- ( 2, A
(2-(4-(4-

met hyl pi perazi n-1-yl ) pi peri di n-¥Yyl)-2-oxoethyl)-6, 7-d

I hydro-5H-pyrrolo [3,4 15 b] pyrigi n-5-one, TFA salt N
/I~ -N ~l\l|---( N-CNNH2 ~/ OOC C [00278] 'H NWR
[09B9IVHz H WNEROF)P0MHZA0D;0R) 88.10rand1.33) (¢, Ji= 5, I mptamers),

2 6. $hn 2o79nd .05 K gaflrgfinishy, #3573 0 2 s s e 420
??B%JIA'M 631723 Hg @3574@1((11&94@),, 7%4%& pag. 34}&';)3-11 Hﬁﬁosl g, J=
8.358.2(Hhg, 15H)-|)7 687d26=(d,Ha4 B).3HRMS: delQUIaWd fox C(den@bN402

3:%17#@%801%624215’322’0&%%}] FoungRNS54gélziglgaf E/IEI—E Y 118

EXAMPLE 56
(5)-2-(3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-5-oxo-5H-pyrrolo[3,4-
blpyridin-6(7H)-yl)-N-methyl-N-propylacetamide, TFA salt

N
N h
/ \N{ _ NH
/" o o ol
ci

[00280] 'H NMR (500 MHz, CDs;OD) § 0.88 and 0.96 (t, J=7.3 Hz, 3 H,
rotamers ), 1.56 and 1.68 (q, /= 7.2 Hz, 2 H, rotamers), 2.84 (s, 3 H), 2.92 and 3.06
(s, 3 H, rotamers), 3.26 - 3.41 (m, 2 H), 3.96 and 4.20 (ABy, J=14.3 Hz, 2 H), 4.33 -
4.61 (m, 4 H), 7.34 (d, J= 7.7 Hz, 1 H), 7.51 (d, /= 8.3 Hz, 1 H), 7.68 (s, 1H).
HRMS: Calculated for Cp;H,sC1,N,O5: 435.1355. Found: 435.1368 [M+H]".

Fhenyl ) - 2- et hyl - 6-
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WD 2006/ 127287 PCT/ US2006/ 018185 EXAMPLE 55
(S)-2-(3-(Am nonet hyl ) -4-(2, 4-di chl or ophenyl ) - 2- net hyl

WO 260042728H pyrrol o [ 3, 4- PCT/US2006/018185

b] pyri di n-6(7H) -yl )-N-et hyl - N-net hyl acet am de, TFA
salt N N-CNH2 OOC Cd 5 [00279] 1H NMR (500
MHz, CD30D) S 1.10 and IEXAMPLESR7 7.15, 3H,

rotclrrers) 2. 84 a3 H,. 2.92 3. 05 . 3_H,

b Sriar minghisdhyt)-3:G d-ikiioBintyens B Zoiet Syvusns Hrpaggplols 4
J= 14.6 Hz -y1)-N; i 1abethhnide] T8 &y J=

8.3 Hz, r&gy'sh'g'&zg@” dictiaCetatnide, ] M. 7. 68

(d, J—17Hz H . HRVS: ated for

C20H23C 2N402: 421—1\@98 o 421, 1200 [ MtH] +. 10
EXAMPLE 56 N kaz
(S) - 2- (3- (Am nonet hyH) - 439 204- dj
-5-0x0-SH-pyrrol o [3, 4-
b] pyridi n-6(711) -yl )-N-net hyl - opyl acet am de, TFA
salt NNH2 00Od C 15 [00280] 1H NMR (500 Mz,
CD30D) 8 0.88 and 0.96 (t, J= 7.9 Hz, 3 H, rotamsrs

o2y, R B Dl S5 LAY B 2 €972
§1z4§r B()n); 82 &sﬂ)z H)3: 3%&) -3k @n 2@1{16@6 anaalﬂo Mﬂ)—zlﬁ Hz, 2 H),
Gd’rO amd 48523(1*&;,, J 197 Hz, :55) (4361’ @m H)' ﬁm Jcad 3 Mzt ara, 7.51

43T o8/ bl RS TP T8 ol s 355

Fond 4631685 TRt .hyl ) - 4- (2, 4- di chl or ophenyl) - 2- et hy!
-5-0x0-5H pyrrol 6 [ 3, 4-

b] pyridin-6(711)-yl)-N, N-di et hyl acet am de, TFA salt
EXAMPLE 58

(S)-3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-6-(2-oxo0-2-(pyrrolidin-1-
yl)ethyl)-6,7-dihydro-5H-pyrrolo[3,4-b]pyridin-5-one, TFA salt

N
NS
N l NH
(v 7
0O O cl
Cl

[00282] 'HNMR (500 MHz, CDs0OD) & 1.83 - 1.95 (m, 2 H), 1.96 - 2.09 (m, 2 H),
2.84 (s, 3 H), 3.43 (t, J= 6.9 Hz, 2 H), 3.52 (t, J = 6.9 Hz, 2 H), 3.96 and 4.20 (ABg, J
=14.3 Hz, 2 H), 4.33 and 4.44 (AB,, J=17.1 Hz, 2 H), 4.62 (5, 2 H), 7.34 (d, /= 8.3
Hz, 1 H), 7.51 (d, J= 8.3 Hz, 1 H), 7.69 (s, 1 H). HRMS: Calculated for
C,1Ho3CLNLO,: 433.1198. Found: 433.1194 [M+H]".

hl @ ophenyl ) - 2- et hyl
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N NN-- NH2 00 C Ca 5 [00281] 111 NWR (500 MHz,
Cb3oD) S 1.12 (t, J=7.2 Hz, 3 H), 1.24 (t, J=17.2
3 H, 3.34 - 3.48 (m 4 HPCBUSH06/018185

and 4.20 (ABg, J= 14.3 Hz, 2 H), 4.40 and 4.52 (ABq,
J=16.7 Hz, 2 H), 4.61 (EXA%/Iﬂ_, 0. 34 (d, J=8.3 Hz, 1
H, 7.51 (d, J= 8.3 Hz, , 769(s, 1 H. HRVS:

MAhﬁnbrﬁﬂhy[}%&fB‘Bﬁi@ﬂ&@ﬁhe%ﬂEZ 4365 yl-642omo-2-(piperidin-1-
435. 1366

e Amﬁ%afﬂéw%%mom BnsiR-9e TEA ff - 6

- (2- oxo- 2- (pyrrolldln | -

yl)ethyl)-6, 7-di hyd 5H pym ?, 4-b] pyri di n- 5- one,
TFA salt N NI \ _(N 0 ] QL -NH5 [00282] 1H
NVR (500 MHz, CD3 1934 1.95 (m 2 H), 1.96 -
2.09 (m 2 H, 2.84 (s, 3I—I) AP J=6.9 Hz, 2

H, 3.52 (t, J= 6.9 Hz, 2 H), and 4.20 (ABg, J =
14.3 Hz, 2 H), 4.33 and 4.44 (ABN J= 17.1 Hz, 2 H),

4.62 (s, 2 , 734(d J—83 kg, 1 H, 7.51 (d, J=
8.3 Hz, , 7.69 (s Hil) HRVS: Cal cul ated for
02838 C1 R( o €D:08) 9 5S1@3. 2 HB 4 . GNEM L= 298, 3.9 Hz, 4

802 10, 30901 3571257 ESTLRA0N BI85 EXWEEE 390 (a7, v
(1400018 anlﬁeiﬂddlm{AB J=16.8 Hz 2H),459(s,2H) 7.34(dd, J=8.3,

yl yethyl)=6, 7- di hydro- 51—!— rrolof[) d) ri di'n-5-one,
TEAHg Al H)N.51 @GR4I N 8.7 Hz, 1 H), 7.68 (s, 1 RMS: Calculated for

CH,sCLLN4O,: 447.1355. Found: 447.1362 [M+H]".

EXAMPLE 60
(5)-2-(3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-5-ox0-5H-pyrrolo|3,4-
b]pyridin-6(7H)-yl)-N-isopropyl-N-methylacetamide, TFA salt

_{ s
N
N‘<‘ P NH
/" o o cl
cl

[00284] 'H NMR (400 MHz, Solvent) § 1.11, 1.13 and 1.24 (rotamers, d, J= 3.5,
3.5, and 6.6 Hz, resp., 6 H total), 2.79 and 2.91 (s, 3 H, rotamers), 2.84 (s, 3 H), 3.96
and 4.20 (ABg, J= 14.50 Hz, 2 H), 4.13 and 4.73 (m, 1 H, rotamers), 4.33 and 4.55
(m, 2 H). 4.50 (s, 2 H), 7.34 (d, J=7.91 Hz, 1 H), 7.52 (dd, /= 8.4, 2.2 Hz, 1 H), 7.69
(d, J=2.2 Hz, 1 H). HRMS: Calculated for C,;H35CI2N4O,: 435.1355. Found:
435.1365 [M+H]".
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00 G Cl 5 [00283] 1H NMR (500 MHz, CD3OD) S 1.55 (m
2 H, 1.65 (m J=24.2, 3.9 Hz, 4 H), 2.84 (s, 3 H,

W@2008/181287 J= 5.3, 2H), 3.52 (t, J= 5.0, 2H), 3POBUSINIG/018185

4.20 (ABq, J= 14.6 Hz, 2 H), 4.41 and 4.50 (ABq, J=
168Hz 2 H), 4.59 (s, 73(dd J= 8.3, 2.2
7.51 (dd, J_Mﬁi H, 7.68 (s, 1

@LZ?@E’}%&WﬁEﬁ i-?l'i%u%ﬁg}éNﬁQ&yl-%&o]s'#%yrmmp 4-

( S)b]Byidin-G(TH)-YDENHY I3} ditactRyl4L Hipyhaznl-Spylpregtamide  EF A shlt
-5-0x0-5Hpyrrolo [ 3, 4- ]
b] pyri di n- 6(7H) -yl)-Nisopro N\ t hyl acet am de, TFA
salt N N' \ Nd N2 00 TN 00884] 1H NMR (400
MHz, Solvent) S 1.11,ANT93 afid 124 (rotaners, d, J=
3.5, 3.5 and 6.6! reSp.2 6 lal), 2.79 and
2.91 (s, 3 H rota ), 2.84 H, 3.96 and 4.20
(ABg, J=14.50 Hz, 2 ), 4.13 a 73 (m 1 H,
rotamers), 4.33 and 4.55 (m 2 4.50 (s, 2 H),
7.34 (d, J=7.91 Hz, 1 H), 7.52 , J= 8.4, 2.2 Hz, 1
69 Bz 1ZD,3D}H 2.15RVE H I sa3 3.67 (s, 3
’éﬂznlsgscﬁll\%Ré?%é{lsss ol 2 1B & %2 (5,3 1,
121 and@. 20068, 2 #2876 HET2 &%@Bﬁ@@iBSABEMEPMZ H) 4.67

SR Tl TR )= &4 & ) S LTS P B

pn} prRMIScAédka Yér)czlz\tgé\lblz&‘s@z nﬂjﬂmol 'Foﬁﬁ{d a1279 l 1259 yVag®,
am de, TFA sal

- -~

EXAMPLE 62
(8)-2-(3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-5-oxo-5H-pyrrolo|3,4-
b)pyridin-6(7H)-yl)-N-(1-ethyl-1H-pyrazol-5-yl)acetamide, TFA salt

N

N

N l = NH
HN{ 2
A\
N~

Cl
[00286] 'HNMR (500 MHz, CDsOD) & 1.34 (t, J="7.2 Hz, 3 H), 2.85 (5, 3 H),
3.97 and 4.20 (ABg, J=14.8 Hz, 2 H), 4.05 (q, /= 7.2 Hz, 2 H), 4.43 and 4.53 (AB,,
J=17.1Hz, 2 H),), 4.68 (s, 2 H), 6.24 (s, 1 H), 7.34 (d, J= 8.3 Hz, 1 H), 7.42 (s,
H), 7.52 (4, J=8.3 Hz, 1 H), 7.70 (s, 1 H). HRMS: Calculated for C5;H3Cl,N6O;:
473.1260. Found: 473.1276 [M+H]".
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N~ CI 5 [00285] "H NWR (500 MHz, CD3CD) 6 2.19 (s, 3

H, 2.85 (s, 3 H, 3.67 (s, 3 H, 3.97 and 4.21 (ABq,
wad20084288Hz, 2 H), 4.41 and 4.52 (ABq, J=17.0 P&1/U20bH/018185

4.67 (s, 2 H, 6.14 (s, 1 H, 7.35 (d, J=8.3 Hz, 1

H, 7.51 (d, J= 8.3 Hz, 1 7.69 (s, | H. HRVS:
Cal cul ated for CZZFQSClEﬁG‘SQ}.l’LE@ 1260. Found:

p bt SR ety S SEpuplf

- 5- @GPy aadinpy(7E)}y®)-Nd L 4nethyl-1H-pyrazol-5-yl)acetamide, TFA salt

b] pyridin-6(7H)-yl)-N-(1-ethyl -1NH- pyrazol - 5-yl)acet am

de, TFA salt N N HN-~- NH2 ONC NOC

[00286] 'H NMR (500 MHz, 6 L. 34uet, J= 7.2 Hz,

3 H, 2.85 (s, 3R : (ABg, J= 14.8

Hz, 2 H), 4.05 (g, _ot. 43 and 4.53

(ABg, J= 17.1 Hz,N 2 H, 6.24 (s, 1

H, 7.34 (d, J= 8.3 Hz, | : (s, 1 H, 7.52 (d,

J=8.3 H, 1 H, 7.70 (s, 1 H. HRVS: Calculated for

C22H23C12N602:  473.1260. Found:©%473. 1276 [ MtH] +. - 122

064 7 18485 (s, BIYVBIE (63 H),3.96 and 4.20

3 @%ﬁ-(sﬁ Amﬁn(gﬁgﬁwl%s)@%@{[% 4-§i ((:ﬁl orophen(yl)-?Z- met hyl
(AB X 1313 Hyy 2 H),0t 4483ndl- 4.53 (ABg, J=17.3 Hz, 2 H),), 4.68 (s, 2 H%l, 6.25

DL BN 0 A P SRS B,
i(g&@ D]FTS %‘%&g’ﬁi g?g(}%%ﬂg.%a@%ga)foﬁc%-}ﬁ?a@moﬁ 4591163, Bound:

459.1105 [M+H]".

10
EXAMPLE 64
(5)-2-(3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-5-0xo-5H-pyrrolo[3,4-
blpyridin-6(7H)-yl)-N-(1-methyl-1H-pyrazol-3-yl)acetamide, TFA salt

N
l ~
N
HN{ . NHz
o o -
B
N
|
i

15 [00288] ‘H NMR (500 MHz, CD;OD) §2.85 (s, 3 H), 3.77 (s, 3 H), 3.96 and 4.20
(ABg, J=14.3 Hz, 2 H), 4.35 and 4.47 (AB,, J= 17.1 Hz, 2 H), 4.66 (s, 2 H), 6.44
(broad, s, 1 H), 7.35 (d, J= 8.3 Hz, 1 H), 7.44 (broad, s, 1 H), 7.50 (d, /=8.3 Hz, 1
H), 7.67 (s, 1 H). HRMS: Calculated for C2;H,1C1oNgO2: 459.1103. Found:
459.1118 [M+H]".

20
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(ABq, J= 14.3 Hz, 2 H), 4.44 and 4.53 (ABq, J= 17.3
Hz, 2 H,), 4.68 (s, 2 H, 6.25 (s, 1 H, 7.35 (d, J=

wW@2m6hi27281 H), 7.39 (s, 1 H), 7.51 (dd J= 8. 2PCRUID06/018185

Hz, 1 H,), 7.70 (d, J= 2.2 Hz, HRVE:

Cal cul ated for C21H21C1m459 1103 Found:
459. 1105 [ MrH +. 10
f(s .z%Qin(lﬁmn@ﬁ{mﬁh)i:dqcﬂlaro%ﬂhﬂyizeﬁ@mﬁlsy&o:@pzrﬁ&m&[3,4-

oxo- 5H pyrrolo
bbmyrldﬂn-ﬂ(‘H()?H)—N«-[()l-rhbt(hgzkllﬁtmlazdla-wmﬂmnaaeqah)lde;éfEAmsalt
ide, TFA salt Ndd:C C 15 [00288] 'H NWR (500 Mz,
CD3CD) S 2.85 (s, 3 H, 377 N~ 3.96 and 4. 20

(ABq, J=14.3 Hz, 2 H), 4. 35 and 4 4/7 (AR, J=17.1 Hz,
2 H, 4.66 (s, 2 , 6. br pad H), 7.35 (d,
J= 8.3 Hz, 1 H, R r oad, H) .c17.50 (d, J= 8.3

Hz, 1 H, 7.67 {s, M H). HRVS; | ated for
C21H21C12N602: 459. 1103. Found: M 118 [M+H +. 20
123 WD 2006/ 127287 PCT/ US2006/ 018185 EXAVPLE 65
(S')-2-(3-(Am nonet hyl ) -4-(2, 4- dlc\orophenyl) 2- et hy

Loo'ésw IM(@bMH%, éDgOD)8274 (s, 3 H), 3.73 is 3 H), 3.86 and 4.10
] pyridin-6(7H) égj msthl-lH-prazo 3-y|)msthy
ABgdt=ah. 28z, ZHI),, %élan 2&|(AHNJ NeZ Hz, 200046 (s/NHN4.52 (s,

9 N 3 7 :
T M
§1 YL ﬁ@d{zﬂ%ﬁ (fﬁaqs @(aﬂsﬁla?edl'ﬂ%r 0221#)012146 64(731%0 (F%oung
873412&8[M+H|) 7. 37 _ 7.46 (m'z H), 7. 59 "(d, J=1.8
Hz, 1 H. HRMS: Calcul ated for C22H23C12N602:

473.1260. Found: 473.1248 [M+H +. 10

EXAMPLE 66
2-(3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-5-oxo-SH-pyrrolo[3,4-
blpyridin-6(7H)-yl)acetic acid, TFA salt

N
N
N | NH
oYY
O O cl
Cl

[00290] A solution of Example 50D (racemate, 31.3 mg, 0.068 mmol) in 7M NHj3
in MeOH (1.25 mL) was heated at 100 °C in Microwave for 15 min, cooled and

evaporated under the reduced pressure. The residue was dissolved in CH,Cl, (0.5 mL)
followed by addition of TFA (0.13 mL) and the resulting mixture was allowed to stir
at ambient temperature for 2.5 h and concentrated in vacuo. The crude product was
purified by prep HPLC (Phenomenex Luna 5u C18, 21.2X100 mm, 18 min gradient, 0
to 80 % solvent B, 40 mIL/min) to give Example XX, TFA salt (17.2 mg, 51.2 %
yield) as a white solid. '"H NMR (400 MHz, CDs0D) 8 2.75 (s, 3 H), 3.86 and 4.10
(ABg, J=14.5 Hz, 2 H), 4.19 and 4.27 (ABg, J = 18.0 Hz, 2 H), 4.53 (s, 2 H), 7.24 (d,

-124 -



10

15

20

EXAMPLE 66

2-(3-(Am nonet hyl ) - 4- (2, 4-di chl orophenyl ) -2-net hyl -5-0
woeosi2gTrol o [ 3,4- b] pyridin-6(7H)-yl)aceti cP@rUs2006/018185

TFA salt N HMA-NNHR OOC C 15 [00290] A

0t § | o= 8D, (O @g andy, &,603 4, 3="2h 11; OBS [M+H]* =

‘M%H% %ﬁé&ﬁﬂﬁ n MeOH (1.°25 }r’rL) Oafa’s heat ed atﬁ§1[00

380.8.crowave for 15 min, cooled and evaporated under

the reduced pressure. The residue was dissolved in

CH2C12 (0.5 nlL) followed by addition of TFA (0.13 nli)

and the resulting m X%rl\g émto stir at

anbi ent tenperature For PW ﬁzﬂn concentrated in

\(RY-20(3-(Alsin 6metheyDpd-(2 d-atichiaso phen pi 2+t 1-5y0 xor Bif-piyiPt oo [3,4-

(Phenonenex Luna 5 C 18, 21.2X100 8 mn gradient

0 DIpSTRen-o BT psetsacida TR At Q) gra e ATRAE - 2.4

R ol RS A o i
(ABg, J= 14.5 Hz, 2 H), 4.TPAaan 4.27 (ABg, J= 18.0
Hz, 2 H), 4.53 (s , 7.24 (d, -124 WD 2Q06/ 127287

PCT/ US2006/ 018485 8.4 Hz, 1 H, 7.4 8. 4,
2.2 Hz, 1 HN7. df.2. 2 Hz, 1 AN NH,
380. 12. FEXAVPLIES 67 AND 68 5 HO‘@

(R) - 2- (3- (A et Ryl )e14- (2, 4- di chl oPofhe Inet hyl
- 5- 0x0- 5H pyrr ol b] pyri di n- 6( 7H) -yl ic acid,
TFA salt and (S)-% - (Am nonet hyl ) - 4-( 2,

di chl or ophenyl ) - 2- met hyl - 5- oxo- 5H pyrrol of 3c4- b] pyri di
n-6(711)-yl)aceti c®hcid, TFA salt NN HO 45N NH2

HO- NNH2 OC OoOOd /1 V1 d d_ Examle 67
Exanpl e 68 Example 67 Example 68

Examples 67A and 68A. (R)-fert-Butyl 2-(3-(aminomethyl)-4-(2,4-
dichlorophenyl)-2-methyl-5-oxo-5 H-pyrrolo|3,4-b]pyridin-6(7H)-yl)acetate and
(S)-tert-Butyl 2-(3-(aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-5-oxo-5H-
pyrrolo[3,4-b]pyridin-6(7H)-yl)acetate

N } N
! A \ A
N l NH N l = NH
0—<— = 2 . o_<‘ 2
0O O cl 0O O cl
Cl

Cl

Example 67A Example 68A
[00291] A solution of Example 50D (racemate, 393.4 mg, 0.863 mmol) in 7M NHj
in MeOH (10 mL) was heated at 100 °C in Microwave for 20 min, cooled and
concentrated under the reduced pressure. The residue was separated by Chiral Column
( Chiralpak, 5 cm X 50 cm, 20p) eluting with 12 to 25 % solvent B (solvent A =
heptanes + 0.1 % DEA, solvent B =IPA+ 0.1 % DEA) to give both Example 24,
isomer A (84.7 mg, 98 % ee) and isomer B (97.8 mg, 98 % ee) as colorless solids.
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10 Exanples 67A and 68A. (R)-tent--Butyl
2-(3-(am nonet hyl )-4-(2, 4-
wale@aligrephenyl ) - 2- met hyl - 5- oxo- 5H pyrr ol o 3, 4PGi/pyr00618185
n-6(711)-yl)acetate and
(S)-test-Butyl 2-(3-(am nonet hyl ) -4-(2, 4-di chl or ophenyl
) - 2- met hyl - 5- oxo- 5H

R o U B g s

ExamH@yM[BgQaﬁﬁldﬂa-s(mmtylmeﬁé aéldpTPAGaRQEd (5)-2- (3-
racemat e, ) in 7/MNH3 in
%é@llﬁwlem&) ﬁé’at‘@ggﬁ?r@benﬂ)w2rmmlwl-§méH-®mmo[ﬁy%b]pyrldm-
W’f s ed under the reduced pressure.

glgﬁ‘ q‘cga\%iaﬁgq?épa?{at ed by Chiral Colum (
Chiral pak, 5 ¢

20) eluting wt

solvent B (seiNnvenff A|= 20 heptanes + 0.

sol vent HB@P s to giume,’gt Bide

i sonmer A (8% 7ony, % ee) and iso (97. 8 gg 98
% ee) as colorles |ds - 125 WD 200

PCT/ US2006/ 018185 anpl es 67 and 68.
(R) - 2-(3-(AmM nonet Ryl )-4-(2 4- di chl or ophenyl) - 2- et hyl
-5- oxo0-5H pyrrol o[cB, 4-b] pyridin-6(7H)-yl)aaetic acid,
TFA salt and (,S )-2-(3

( Am normet hyI )Exqmplgez di chl or ophenyl ) - Exawmpleyds- 5- oxo- 5H
ST RES i . Ry g Baepies i3 me 608 espoiond TFA
Eramo 1 @‘%ﬁ'ﬂﬁ%a%%%ty PP ey B2

eva@irated inddr yedumsd pﬂekm dheaesdue wad praified ®gtprep HPLC
t erature for é % evaoorated under reduced
st eaex e Sl $hid Oy, 8 @ainigpadigngd 190 solvent B, 40

ml/min) to give Example 67, isomer A, TFA salt (21.8 mg, 72 % yield) as an off-
white solid. "H NMR (500 MHz, CD;0D) & 2.75 (s, 3 H), 3.86 and 4.10 (ABg, J=
14.6 Hz, 2 H), 4.18 - 4.26 (AB,, /= 18.2 Hz, 2 H), 4.53 (s, 2 H), 7.24 (d, J=8.3Hz, 1
H), 7.42 (d, J=8.3 Hz, 1 H), 7.60 (s, 1 H). [M+H]" = 380.2

[00293] Example 68. A mixture of Example 68A (27 mg, 0.06 mmol) and TFA

(0.4 mL) in CH,Cl; (2 mL) was allowed to stir at ambient temperature for 2.5 h and
evaporated under reduced pressure. The residue was purified by prep HPLC
(Phenomenex Luna 5y C18, 21.2X100 mm, 18 min gradient, 0 to 80 % solvent B, 40
ml/min) to give Example 2, isomer B TFA salt (21.3 mg, 71.8 % yield) as an off-
white solid. "H NMR (500 MHz, CD30D) 6 2.75 (s, 3 H), 3.86 and 4.10 (AB,, J =
14.30 Hz, 2 H), 4.19 - 4.26 (ABy, J=18.0 Hz, 2 H), 4.53 (5, 2 H), 7.24 (d, J= 8.3 Hz,

1 H), 7.42 (d, J= 8.3 Hz, 1 H), 7.60 (s, 1 H). HRMS: Calculated for C;7H;6C1,N;05:
380.0569. Found: 380.0558 [M+H]".
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25

10 (Phenonenex Luna 5g C18, 21.2X100 nm 18 mn
gradient, 0 to 80 %solvent B, 40 nlL/mn) to give

wEx@ptess67, isoner A TFA salt (21.8 ny, 72 %@i/ebup6/018185

as an off- white solid. 1H NWR (500 MHz, CDBCD) 52.75
(s, 3 H, 3.86 and 4.10 @Q@ﬂ;ﬂi g.46Hz 2 4.18
- 4.26 (ABg, J= 18.2 Hz, 2 ZlEg : 724(d
J=8. 3Hz ,(S)l_-3-(mnin6m4ﬂ1y®el4 (n%&lbhnphknyl))-z-ﬂleﬁ@rl-(ﬁqz ;-

: + =380 .2 1 0293]. Exanpl e A m xture of
etV Sl anT B0l 1S~ ReAbY o idko-SE P9l plpyridin-
CH2C12 (2 nL) was al | ownegl Bg PEAsafft ambi ent
tenperature for 2.5 h and evapora ed under reduced
pressure. The residue was purifA rep HPLC
(Phenonenex Luna 5g C 21 NlO | mm{ 18 min gradient,

O to 80 %solvent B, 0 N Ol N'B<arrpl e 2,

i somer B TFA salt ( rrg,07108 % iehg) as an off 20
white solid. 1H VHz, .75 (s, 3 H),
3.86 and 4. 10 (Acgts = 14. 30 Hz, , 4.19 - 4.26
(ABqJ—180I—|z N), 4.53 (s, 2 7.24 (d, J= 8.3

H, 7.42 (d, J= 8.3 Hz, 1H)c;’760(s 1 H.

g@gﬁ(ﬁ k[%@ﬁlg%fgg%ﬁ 1\%3%2%5 2‘??3 Y BSEBCI (ZP9U§1 mg, 0.26

E’ﬁiibl)l,ﬁm Q3&18p, 0. 9 5- ?meth ylsulfonyl)indoline &16 .7 me,
3- (Ami nonet hyl ) - 4- (2, 4-di chl or ophenyl")- 2- net
ol) was stirréd at ambient temperature for 1h and evaporated under reduced

SPRSRE SH 10 P B Dot perke s RO b b B afticpiayer
M2 ex@adedChurfBer WithIEtOAQ Oﬂ%douﬁolﬁé%ﬂgﬁﬁc @a{gem W@siRfdBrith
31, 4(#%, 0.065 nmol ), EDO (49.8

@ aﬁﬁu) @dg@mcqnﬁ’gte)i immecuo. The residue was then dlssolved in

ST (PO R A BERGPR o o ) e ke wes

unewed tediiee ambRICREPERurd A& ?E%@é&c@ﬂ%at&f‘fntﬂakh@ "I‘ﬁg crude
bet ween Et OAc and H20 and t he aqueous | ayer

@mdﬂatweﬁptﬁmﬁndmfpmp HRLE: (maoﬂ%xiﬂmbﬁnﬁﬁl ?-)X@ﬂhmm 15 min

R RN I N
hAkld in 2 steps) as an off-white powder. 'H NMR (500 MHz, CD;0D) 62.77 (s, 3
H), 2.99 (s, 3 H), 3.25 (t, /= 8.5 Hz, 2 H), 3.88 and 4.12 (AB,, J = 14.3 Hz, 2 H),
4.18 (t,J=8.5 Hz, 2 H), 4.44 and 4.55 (AB, J=16.0 Hz, 2 H), 4.58 (s, 2 H), 7.26 (4,
J=83Hz, 1 H), 7.43 (4,/=83 Hz, 1 H), 7.60 (s, 1 H), 7.66 (d, J=8.3 Hz, 1 H),
7.71 (s, 1 H), 8.13 (d, /= 8.8 Hz, 1 H). HRMS: Calculated for Cy6H,sCl;N,O, S:
559.0974. Found: 559.0985 [M+H]".

[00295]  Using the procedures described in Example 69 the following compounds
(Examples 70 to 75) were prepared:
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CH2C12 (1.0 nL) followed by addition of TFA (0.5 nL).
The reaction m xture was allowed to stir at anbi ent

wo eovpaeasure for 3 h and concentrated i n vacuoPCTNg2006/018185

crude product was purified by prep HPLC ( Phenonenex
Luna 5, 21.2X250 mm 15 min_15 gradient, 30 to 90 %
solvent B, 40 ni/m n) t(ﬁw ampl e 3, TFA salt (3.5

M3%n§}ﬂ§h®%-%ﬁ§@@§§qﬁ%n§ﬂ-@ 2{:64‘1‘@@1%89@498%%1ﬂy1)-2-

3. Zﬁoéthyl)JFn&tEyl#i7-dﬂ1)H)ro-5H-§§rmq344-B]3yf1AB£+5-o.he TBA3alt
Hz, 2 H), 4.18 (t, J= ,444and455

(ABg, J= 160Hz 2H) .4.58
8.3 Hz, 1 H), 3
7.66 (d, J—83 7

J= 8.8 Hz, Cal (9.” 8t edf or CC26H25C12N404 S
559. 0974. Found 559 0985 [ MtH] H 0295] Using the
procedures described in Exanple i
conmpounds (Exanples 70 to 75) werge prepared: 25 - 127
V\D 2006/ 127287 PCT/ US2006/ 018185 EXAMPLE 70

q (Amnpmemwlomé éﬁﬁnﬁsqmmoyh@wﬁk EHY, 2. 841 $9),

pi perazin-1-yl)-

ro
g)@égﬂhlyﬁl (m, 2-e BAYI - B35 (mi,l lhmir3o3%+5 6y (mo# &), 33.96 bd4.20 (ABg, J

A (5 M Cerdanmst 135 73 s ahia S @ oy Vagud .

; 2 3 AL,
6/%1 é§ S8 321-1z981 H)4?7 ékis(ﬂH% Hh%\/[%%é%l@ul Atg& AT A CHLNFD,:

#9@11’61—72 EbldhdA49D4L7zﬁ92[M4th] 1H), 4. 37-4. 73

(m5H), 7.35(d, J=8.3Hz, 1H), 7.51 (d, J= 8.3 Hz, 1 H),
7.68 (s, 1 H. HRVS: Cal culated for C24H30C12N502:

490. 1777. Found: 490. 1758xANipt k7110 EXAMPLE 71

(S)-3-(Am nonet hyl ) -4-(2, 4-di chl or ophenyl ) - 2- et hyl -
(@Gﬂm@nﬁmeﬂml)-#-r@,@ii—dlehlorophenyl)-2-methyl-6-(2-oxo-2 (4-(pyrimidin-

y{)%i%&?qe;iéi I@ﬁ)g%h)%}_—kgt &%y?lro-SZ!-g)lfrtllXIO 3, 4 %ﬁm&&%-ollne, T%A salt

e

[00297] 'HNMR (500 MHz, CD;0D) & 2.75 (s, 3 H), 3.48 - 3.61 (m, 4 H), 3.74 (¢,
J=5.0Hz, 2 H), 3.81 (t, /=4.4 Hz, 2 H), 3.87 and 4.11 (ABy, /= 14.8 Hz, 2 H), 4.39
and 4.49 (ABq, J=17.0Hz, 2 H),4.52 (s, 2 H), 6.57 (t, /=5.0Hz, 1 H), 7.25(d, /=
8.3Hz, 1 H), 742 (d, /J=8.3 Hz, 1 H), 7.60 (s, 1 H), 8.27 (d, J=5.0 Hz, 2 H).
HRMS: Calculated for CosH,6CI,N705: 526.1525. Found: 526.1512 [M+H]+.
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NN\ CONONNHNOGC C 15 [00297] 'H NVR (500 Mz,
CD3OD) 8 2.75 (s, 3 H), 3.48 - 3.61 (m 4 H), 3.74 (t,

wa2006/10728z, 2 H), 3.81 (t, J= 4.4 Hz, 2 H), 3.BCr/asm06/018185

4.11 (ABq, J=14.8 Hz, 2 H), 4. 39 and 4.49 (ABg,
Jl70Hz 2 H, 452(3 2@) 57 (t, J= 5.0 Hz, 1
7.25 (d, J= 8.3 Hz,E LE722 (d, J= 8.3 Hz, 1

E&YP 2pddatipppabictiad] dz&@a&ﬂp%%ﬁa%%'gﬁgf&ou g SHByrrolol3.4-
526. 1512 | Mgﬁ“lm"G@Qf)- N%EEN -t 0330 latnid8,/TFA salt

PCT/ US2006/ 018185 EXA

(S) - 2- (3- (Ani nonettyl ) - 4- (2 i~di-URlLot ophenyl ) - 2- net hyl

-5-0go-5Hpyrrolo [ NH

b]pyrldln 6(7H) -yl ) - Nmnﬂ(p pyNcerem de, TFA salt N
5 po

Nd--N O O C f# 'H AMR (400 MHz,
CD30))8078(t = 5 3r0.87 (t, J= 7.5 Hz,
3 H), 139-152(m2H) 33.-71.67 (m 2 H), 2.74

(s, 3 H, 3.15 - 13.25 (m 4.H),386and410(ABq,
J=14.5 Hz, 2 H), 4.31 and 4.44 (BBq, J=16.7 Hz, 2

it gl eglon] .t . ol -5
g%lsgl 3129911%62 (@3@913%!&!4@%14@3{)1@% (s,POHN .15 — 13.25 (m, 4

9)3.86 gl 4 AMLB&:Q%M $-Hez, 2214431 end 418 AEyY 18- T R/iD),
-5~ 0005 oo | _
AR RIS TS R L R WA %7 5% by M0 U et G
i1 dertz, IFAY. SARMIN Calbullated F8N CysH,0C1LNGB,: 463.1668. Found: 463.1672
[M+H]".

EXAMPLE 73
(5)-2-(3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-S-oxo-5SH-pyrrolo[3,4-
b)pyridin-6(7H)-yl)-N-(tetrahydro-2 H-pyran-4-yl)acetamide, TFA salt

Cl
[00299] 'HNMR (400 MHz, CDs0OD) & 1.32 - 1.50 (m, 2 H), 1.65 - 1.81 (m, 2 H),
2.74 (s, 3 H), 3.36 (t, J=11.4 Hz, 2 H), 3.71 - 3.93 (m, 4 H), 4.00 - 4.30 (m, 3 H),
452 (s,2H),7.24(d,J=79Hz, 1 H),7.42(dd,J=8.1,2.0 Hz, 1 H), 7.60 (d, /=
2.2, 1 H). HRMS: Calculated for C,,H,5C1:N4O3: 463.1304. Found: 463.1306
[M+HT". |
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OOC O 15 C [00299] 'H NMVR (400 MHz, CD30D) 81.32
-1.50 (m 2 H), 1.65 -1.81 (m 2 H, 2.74 (s, 3 H),

W@286/181287 J= 11.4 Hz, 2 H), 3.71 - 3.93 (m 4 POT/US2000018185

- 4,30 (m 3 H, 452 (s, 2 H, 7.24 (d, J=7.9 H, 1
H, 7.42 (dd, J= 8.1, 2.0 Hz, 1 H), 7.60 (d, J= 2.2,
HRVS: Cal cul at ed fW@Q&lZMOS: 463. 1304.

E@%‘ %@%ﬁg@gﬁ&,%Mg’fgpI}%ﬂﬁ)?s-(M,Z-‘h%/e&?yf&%bﬁdin-s-yl)-z-

( S) oxbe(lyN)-2-amethylye, T-dihydi 045 MHpyit alo BphEipytidi-S{ohrel TFA-chlt
i met hyl oxazol i di n-3-yl)-2-

oxoet hyl ) - 2-net hyl - 6,|7- di hyd 5Hpyrrol o 3, 4-b] pyri di
n-5-one, TFA salt N ] L0 QH c 5
[00300] ' H NMR (50@ MY, ) § 135 %Id, J= 5.5 Hz,
6 H, 2.75 (s, 3 H, 3.69 &, ¢i3.87 and 4.11

(ABg, J=14.5 Hz, 2 H), 4.08 an
2 H, 4.51 (s, 2 H, 4.97 (s, 7.25 (d, J= 8.3
Hz, 1 H), 7.42 (dd, J= 8.3, 1.6 |Hz, 1 H), 7.59 (d, J=
1.6 Hz, 1 H. HRVE: Calcul ated f8f C22H25C12N403:

041y Niva ey : Hstea, JQ SAYRE-]), /275 (s, 3 H),
S _0;_)]:3(3_H(Am ng%gtlﬁgl%)(-];%?(@9wg!;%ﬁf%rophen’yi‘)ﬁ-)’z- msg hyl )
3% To(s 2 HH3p87 andl 01 [ ZAB,, J = 14.5 Hz, 2 H), 4.08 and 4.20 (AB,, J= 16.8

LY o a1 0 ithed b gy TS MALEET 2 £y, 1)y A2 Lo 8.3, 1.6
Hz, 1 H), 7.59 (d, J= 1.6 Hz, 1 H). HRMS: Calculated for C2,HpsC1N4O3: 463.1304.
Found: 463.1390 [M+H]".

PO (ABg, J=16.8 Hz,

EXAMPLE 75
(5)-2-(3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-5-0x0-5SH-pyrrolo[3,4-
blpyridin-6(7H)-yl)-N-methylacetamide, TFA salt

N
l ~
N
HN{ _ NH.
/" ‘o o ol
cl

[00301] 'HNMR (400 MHz, CD;0D) § 2.63 (s, 3 H), 2.74 (s, 3 H), 3.86 and 4.11
(ABg, J=14.5Hz, 2 H), 4.08 and 4.20 (AB,, /= 16.8 Hz, 2 H), 4.50 (s, 2 H), 7.25 (4,
J=8.3Hz 1H),7.42(dd,/=8.3,1.6 Hz, 1 H), 7.59 (d, /= 1.6 Hz, 1 H). HRMS:
Calculated for C15H19CIoN4O,: 393.0885. Found: 393.0894 [M+H]+.
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15 [00301] 1H NVR (400 MHz, CD3COD) 6 2.63 (s, 3 H),
2.74 (s, 3 H), 3.86 and 4.11 (ABg, J= 14.5 Hz, 2 H),

wdad22@8/12m87 4. 20 (ABgq, J= 16 8 Hz, 2 H, 4.50 (s, Pammﬁumwmsws

7.25 (d, J= 8.3 Hz, 7.42 (dd, J= 8.3, 1.6 Hz, 1
H, 7.59 (d, J= 1.6 Hz Cal cul ated for
C18H19C12N402: 393. 0885%&%3 0894 [MtH +. - 130
2. f%&%& G- SR AR A BASEy 5-6S0-SH-pyrrolo[3,4-
X‘% EQ A‘%ﬁno hI)4(2§d|cIoroptenyl) er)%thy
-5-0x0-5 I-B]pymdml—ﬁuﬂ-ylb-N N-diisopropylacetamide, TFA salt

bl pyridin-6(7H)-yl)-N, N-diisoprqpyl acetam de, TFA salt
N N-~-N( NH2 OC/C d 06802] To a stirred

m xture of Exanple 5 E_%F‘ . &R mmol ) and
tri phenyl phosphi ne r 0 07458 mml ) in
CH2C12 (4 nL) at a ent© Jfle was added
trichloroacetonitrile (45. 9 L,

The stirred m xture was kept bi ent tenperature
for 2.5 h and then cooled to O foll owed by addition
of d||sopropyl amne (64.2 L, O. h58 mmol ) and Et 3N

[06308) L.To alfirRd458tureref Exanple SO (174 my 81162 enmel} adept
at 0 Cfor 35 mn and at anbi ent tenmperature for

tainbemhdphosphing Festr(@ ¥l 8 OB aamoly e Gl ar(§ el gmbient

FRRerBis 30 20 P B BB L TR st B R G e
mr%ed fBurt §A6 kb bt ot Rin¥feHf t%rrg@fanﬁie lf&vaesl hta@d $Henfcodled to 0 °C
ient tenperature for 2 h and concentrated in

followed byladdition déd]pxmpchmt amire (H42ilLi, OckSBynipele pndPLY (63.8 UL,

Phenomenex, 15 Luna 5, 21.2X250 mm 14 mn gradj ent
458 gl Shhe stived miruresgasiephit) °¢ Srgovein ad Aamnpicy

Rt ol M 99 905 s M i
éﬂﬂ the Tesbdie Wi, diohbd iRCHBCS2.03nk) folldwé@ by a&dlﬁé?n ()frTFA 0.7

, 86 d 4.10 (ABq, J=14.6 Hz
(nh) Ihweaga%n@ﬁare masc«?@om%o stiy-a4 emélq:%zfe@e e£0r4395 hand

Ce]iltr%:f%d m7va%§0 (ﬁie c%u%p%o%@, E'égll’l (ﬁ;ﬁ étgp fH’l’L(,S(P?le:ﬁ@menex
C11Va) HEN mﬂ16 '134 #66 8radke@tiNd 1o 9868 541664 H, MBI} /min)lidive
WO 2006/ 127287 PCT/ US2006/ 018185 1
Example 4, TFA salt (12.4 mg, 14 % yield) as an off-white powder. "H NMR (500
MHz, CD;0D) 8 1.11 - 1.21 (m, 6 H), 1.27 (g, /= 6.6 Hz, 6 H), 2.75 (s, 3 H), 3.42 -
3.52 (m, 1 H), 3.86 and 4.10 (ABg, J = 14.6 Hz, 2 H), 3.89 -3.98 (m, 1 H), 426‘abd
4.38 (ABg, J= 16.8 Hz, 2 H), 4.49 (s, 2 H), 7.25 (d, /= 8.3 Hz, 1 H), 7.42 (d, /= 8.3
Hz, 1 H), 7.59 (s, 1 H). HRMS: Caloulated for Co3Hz0C1bN4O5: 463.1668. Found:

463.1656 [M+H]".
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EXAMPLE 77 (S)-tert-Butyl
2-(((S)-3-(am nonet hyl ) -4-(2, 4-di chl or ophenyl ) - 2- net hy

wo 28602028 BHH- PCT/US2006/018185

pyrrol o[ 3, 4-b] pyri din-6(7H) -yl ) et hyl )pyrrolidine-I-ca
rboxylate, TFA salt -~( I N2 NOd d 5
Example 77A. (R)-Benzyl %XAMPLE7

st feSBuiy (zt(m ﬁg‘mmﬁ,@fmﬂy A0, R Eb P nla g S BB X ok o-5 -

4-(2,4-d
he r]yyryelﬁ{Wﬂyjndineﬁ(@li@-ﬂ)nﬂatmmwrﬁﬂlﬂy-ﬂﬁchlrboiﬁaté DFA salt
pyri di ne-3- carboxylate -~O N ~ N C02Bn 0 Cl

Cl 10 [00303] A m re of (S)- 3 benzyl 5- et hyl
6- (chl or onet hyl ) - 4- (/23

di chl or ophenyl ) - 2- net iyl p¥¥4
(248 ny, 0.503 mmol
2- (am nonet hyl ) pyrroli
1.157 mol ) and trieth
N, N-dinethyl acetam de (10 ni) heated to 100 C
for 3 h and then cooled to anbie tenperature. The
resulting mxture was 15 partiti aned bet ween Et OAc and
H20 and t he aqueous | ayer was extracted further with
Et OAc (2X). The conbi ned organic extracts were washed

Wi Lol 1R 97 AN YRV BefiSy1 6d{3({.s§ (eélr b Iﬁ%é:aﬁﬁ%y@é?ﬁ%?i@f&ﬁg?l)methyl)-

under reduced’ pressur was
f4l-(’2$=hdlchlurophelqg)-a-phgthf%ogo-tﬁgﬂl-dihyer-SHJﬂﬁQO%{S 4-blpyridine-3-
%c/ xanes) to give Exanple 77A (240.4 ny, 78 %
ae a |ight yellow solid. [MH - Boc]+ = 510. 2.
20 - 132 WO 2006/ 1%74287 PCT/ US2006/ 018185 Exanpl e
B

5-di car boxyl at e
NH,

Iiate (231.7 ny,
Cl 1.157 mm) in

77B.

(R-6-(((S)-1-(tert oxycartben rrolidin-2-yl)net
hyl)-4-(2,4- dichl ogeghenyt)N 2- | - 5- 0x0- 6,
7-di hydro-5H pyrrol o [@b] pyr Al NeogBn

cl

Cl
[00303] A mixture of (S)-3-benzyl 5-ethyl 6-(chloromethyl)-4-(2,4-
dichlorophenyl)-2-methylpyridine-3,5-dicarboxylate (248 mg, 0.503 mmol), (S)-tert-

butyl 2-(aminomethyl)pyrrolidine-1-carboxylate (231.7 mg, 1.157 mmol) and
triethylamine (161 pL, 1.157 mml) in N, N-dimethylacetamide (10 mL) was heated to
100 °C for 3 h and then cooled to ambient temperature. The resulting mixture was
partitioned between EtOAc and H,O and the aqueous layer was extracted further with
EtOAc (2X). The combined organic extracts were washed with H,O and brine, dried
(Na;S04) and evaporated under reduced pressure. The residue was purified by flash
chromatography (40 g column, 0 to100 % EtOAc/Hexanes) to give Example 77A
(240.4 mg, 78 % yield) as a light yellow solid. [M+H — Boc]" = 510.2.
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carboxylic acid -~ON ON(\ ~NCO2ZHOC d 5
[00304] A stirred m xture of Exanple 77A (235.9 ny,

w@:2®688728mol ) and 10 % pal | adi um on car bon (47P@mSio06/018185

Et OAc (8 nlL) was under hydrogen (balloon) at anbient
tenperature for 3 h. The reaction mxture was filtered

tEwasap]h 72Bp 6R)-61((SEbi(feareButiiycarbeas]) pag hiding -y HoetigH)-4-(2,4-

rate at ed unde duced
IReGHRDeFi-arpetTiors ARG Py i3 D 1oy RS-
wagi,ggyh@sacﬁ l'ight yellow 10 solid. [MH - Boc]+ =
420. Exanple 77C.
(S)- tent But yl 2- ((( 4- (2, 4-di chl orophenyl ) - 3- (hydr ox
ynet hyl ) - 2- nethyl 0- 5H- pyrraoho - b]
pyridin-6(7H)- yl)net )pyL_ i-rné | - carboxylate N
O N ( / OH Oocl > 3 shirred m xture
of Exanple 77B (200 ng 384bnnnl) a
tri phenyl phosphi ne resi 1.04 #4536 mmol) in
CH2A 2 (10 nlL) at anbient tenpg re was added
trichloroacetonitrile (0.15 niL, 536 mMmol ) dr opw se.
The stirred mxture was kept at gpbient tenperature
for 1.5 h and filtrated. The filtrate 20 was
dBoM4dt r At stigrel] miviaicuof Exanple §74r(@3%89 o)) 0138A mrbol) whd 10 %

ol o SRt o BBIOAR (5 mb) sias wader fyivagen (ballgom) 3
yaﬁmqem&ﬁgéfamvﬂo) SRt m }d@xﬁéﬁnh)&lu@%va%ﬂ@fémydu@h 8 &pag of

whi ch was used directly in subsequent reaction.
Vislize odridlewasrashert M 2de O DarglGH,Clp. 08 BiratE ovaa evaporated under

sol. uti,on of he above. acid, c in

A it Bk W SR Poe e Pl T I ol e J;E%Oﬁ‘b}%'ﬁ@m%% Rentyellow
(sb1id5 W1 -1Bd& ampb);, dr opwi se. The mi xture

stlrred at 0 for 45 mn, quenched with H20(02rrL)

and_ concentrated in vacuo. Purification of the
A 3 ?Algp % 79& f(k)alfc'ept-ﬁlt;{y? %&(959-4-&*11 dl(cgiﬁ)rgp enyﬁn}] (h)gdrtog)}l?]gthyl)-Z-

methyl-5-0xo0-5H-pyrrolo[3,4-b]pyridin-6(7H)-y)methyl)pyrrolidine-1-

carboxylate

\_N
o=ﬁ<N N = OH
L::> o cl

Ci
[00305] To a stirred mixture of Example 77B (200 mg, 0.384 mmol) and
triphenylphosphine resin (1.04 g, 1.536 mmol) in CH,Cl, (10 mL) at ambient
temperature was added trichloroacetonitrile (0.15 mL, 1.536 mmol) dropwise. The
stirred mixture was kept at ambient temperature for 1.5 h and filtrated. The filtrate
was concentrated in vacuo to give crude (S)-tert-butyl 2-(((R)-3-(chlorocarbonyl)-4-
(2,4-dichlorophenyl)-2-methyl-5-ox0-5H-pyrrolo[ 3,4-b]pyridin-6(7H)-
yDmethyl)pyrrolidine-1-carboxylate, which was used directly in subsequent reaction.
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5 Et CAc/ Hexanes) afforded Exanple 77C (137.2 ng, 70 %

in 2 steps) as a light orange solid. [MtH - Boc]+ =
wdado@sa2728xanpl e 77D. PCT/US2006/018185

(,S)-tent-Butyl 2- (((R) 3-(chl oronet hyl )-4-(2, 4-di chl or

ophenyl)-2- nethyl - 5- oxo- SS- I 3,4-b | n-6
[(0133(}6]y| )rwa soputiqmyaf rﬂaﬁ shovaec chipridain |(5{tn]éLfa)£r@| % wesadded

g s gy R o G4 s AR R T e

fits i Bl £asn A chotTset HEDIOL il chd Boikhiratod i

ropw se. The stirred m xture was kept
BIRb eFlinﬁcaﬁpﬁ phthea rresuﬂ;naé:yrﬂagh phmtqgaréwdﬂ;% g@pb@nn,. ,Qdc@}OO %

%ﬁgﬁ%{egss 4 ha%gﬁgé%gzﬁéy\? %é?bv)\& ggggiﬁﬁporange
;03{(% Zﬁ{.‘-ﬂfﬂ_tﬂbc@ $2X). The conbined or ganl C

s were with brine, dried (Na2SO) and
concentrated in vacuo The crude product was

%33315?? b v Bt 4D elongnatop 40 4 il pREY-2-
%%"f‘}ﬂ&é%é?%ﬁ%ﬁ@Q%Bg-gfg»ﬂgég-?&%%%ewmmmmz

cSbokeRikte But yl 2- (((S) - 3- (am nonet hyl ) - 4- (2, 4-di chl or op
henyl ) - 2- net hyl - 5- oxp-5H pyrrol o

[ 3, 4-b] pyridi n- 6(7}-67&I)rrethyl)pyrrol i di ne-1-

car boxyl ate, TFA sal Q

5 [ 00308] A sol uti on Ex&nrpl e |77D (40 g, 0.076
mml)|n7MNH3|n ﬁd edted at 100 Cin
M crowave forl5 mn, ol and cgncentrated in vacuo.
The resi'due was purifie > ,
30X100 nm 10 m n gradient, 9100 % sol vent B, 40

nm./mn) to give Exanple 77, TFA salt (36.5 ng, 77.5 %
ci

[00307] To amixture of Example 77C (40 mg, 0.079 mmol) and Et;N (44 pL,
0.316 mmol) in CH,Cl, (1.5 mL) at 0 °C was added mesyl chloride (18.3 ul, 0.237
mmol) dropwise. The stirred mixture was kept at ambient temperature overnight and
evaporated under reduced pressure. The residue was partitioned between EtOAc and
H,O and the aqueous layer was extracted further with EtOAc (2X). The combined
organic extracts were washed with brine, dried (N2,SO4) and concentrated in vacuo.
The crude product was chromatographed (4 g column, 0 to 100 % EtOAc/Hexanes) to
give Example 77D (41.2 mg, 99.4 %) as a colorless solid. [M+H ~ Boc]" =424.1.
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yield) as an off-white powder. 1H NMR (400 MHz, CD3CD)
61.38 (s, 9 H, 1.69 10 1.98 (m 4 H), 2.84 (s, 3 H,

W@2®6/12728739 (m 2 H), 3.52 - 3.68 (m 2 H), 3POBUSWa6/018185

of ABg,J= 14.5 Hz, 1 H), 4.10 - 4.26 (m 2 H), 4.46 -
4.77 (m 2 H), 7.26 - 7.42 (m 1 H), 7.52 (dd, J=
Bxtmpl. . HE)-tart- Bty 2-6G(5)¢3d(anginomethyiyr 4-(3. 4+gichlprupbenyl)-2-

SN FRst s F e AR DM R Rt ine-1-

éﬁ%gyﬁﬁgﬂwﬂ@mn’pl e 77, Exanples 50 and 78 were
pr epar ed: EXAMPLE 50

(S)-2-(3-(AmM nomet ) - 4- (2 4-di chl or ophenyl ) - 2- et hyl

-5-0x0-5H pyrrol o [ i 4- N

b] pyrldln 6(7H) yI) N-dl_[[ﬁ hactam de, TFA salt N
\' NN -~ S - 185 MHL27287

PCT/ USZOOG/ 018185 DE 78

(S) - 3- (Ami nonet hyl ) - 4-t2/4-di ¢ opflenyl ) - 2- net hyl - 6-

(oxazol -2-yl met hyl ) -6, 7-
di hydro-5H pyrrol o] 3, 4-b] pyri di™5-one, TFA salt N N

~\  N=C NH2 OOCI Cl 5 [0031@] 1H NWR (500 I\/Hz

CD3OD) S 2.74 (s, 3 H), 86 and 4.10 (ABg, J= 14.

|Hi0302] H)A salugan ghBxample 7(7]&3&0 mie; 0009 6anipel) ip 7M) NH4m7MeOH “

(IQS %g t% ggloqll q_ﬂnﬁI\E;crgxfaYed@r@Jmug cg&eé a%ccpg:%ﬂtiatﬁf in vacuo.
P it rar el S praRhG Aoyl G Mg Hit0 min sradient
403 100 YosdiinitBt 40 T /EXANPloive BXample 77, TFA salt (36 5mg, 77.5 %
yield) as an off-white powder. '"H NMR (400 MHz, CD;0D) & 1.38 (s, 9 H), 1.69 -
1.98 (m, 4 H), 2.84 (s, 3 H), 3.25 - 3.39 (m, 2 H), 3.52 - 3.68 (m, 2 H), 3.95 (part of
AB,, J=14.5Hz, 1 H), 4.10 - 4.26 (m, 2 H), 4.46 - 4.77 (m, 2 H), 7.26 - 7.42 (m, 1
H), 7.52 (dd4, /= 8.1, 2.0 Hz, 1 H), 7.69 (d, J=1.8 Hz, 1 H). HRMS: Calculated for
CsHa;ClN4O35: 505.1773. Found: 505.1783 [M+H]".

[00309] Using the procedures described in Example 77, Examples 50 and 78 were
prepared:

EXAMPLE 50

(5)-2-(3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-5-ox0-SH-pyrrolo[3,4-
b]pyridin-6(7H)-yl)-N,N-dimethylacetamide, TFA salt

N\
N |
\N{ _ NH
/% o ol
cl
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(S)-3-(Am nonet hyl ) - 4- (2, 4-di chl or ophenyl ) - 2- et hyl - 6-
((S)-pyrrolidin-2-

W@ kevet122B) - 6, 7- di hydr o- SH- pyrr ol o[ 3, 4- b] pyri di PEBUS2U66/018185

TFA salt N NI HNNH2 OC d 15 [00311] A mixture
of Exanple 77 (28 ny, Ol#)%ggw and TFA (0.7 nmL) in
CH2A 2 (1.0 was al |l owed ' Q? anbi ent tenperature

£3-A misieetBYDRCORM-aith1619phenyl R Sl Hy IP6-E5S b E2-y Il 6thyl)-6,7-
F?si gte was _Euri fied by rgp I—)|'1P)EC (Lu}r;a g&% C I y8 (Z)Y,)
30X100 nm dihgdye-pHopyaaplehl.4-bipyridiac-one diFAesalt B, 40
m./mn) to give Exanple 6, TFAysalt (15.9 ng, 45.7%
yield) as an off-white soLl T IFNVR (400 MHz, CD3QOD)
6 1.59 20 1.75 (m 1 W, 83 2. 0, (m 2 H), 2.07 -
2.18 (m 1 H, 2.75 %\ 3 . .
3.64 - 3.98 (m 4H)§/91? Rt o ABq, J= 14.1 Hz, 1
H), 4.50 and 4.61 (ABq, J = D Hz, 2 H), 7.26 (d,
J=8.4 Hz, 1 H), 7.42 (dd, J™-1, 2.0 Hz, 1 H), 7.60
(d, J= -136 WO 2006/127287 PC{{ US2006/018185 2.20
Hz, 1 H. HRVS: Cal cul ated for C20H23C12N40: 405. 1249.
POSHY]: AHNMRSG00 MBEHGD; BXYS/PIE (§G 1), 3.86 and 4.10 (ABy, J= 14.3

élg,?%_ é} E]fgj% 31‘3%“9 ﬁ%? %‘ﬂa;fié 15952255 §30ms 91¥8|3S(UA|§:9¥| P Frz, 2

T Do ey o LM T (P KRS, B0 0.7

€11.7 1, 118), Bxvanp) EHROARMS: Calculated for C1oH;7C1,N405: 403.0729.
éQS) - 4-6 2, 4-Di chl gr ophenyl ) - 3- (hydr oxynet hyl ) - 2- net hyl -

U(“@Sj1 3-% &L n- 2-yl methyl)-6, 7-di hydro-5H pyrrol o
[3,4-b] pyridin-5-one N NI / OH

EXAMPLE 79
(8)-3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-6-((S)-pyrrolidin-2-
ylmethyl)-6,7-dihydro-SH-pyrrolo[3,4-b]pyridin-5-one, TFA salt

N
N
N |l NH
NS y 2
Q o ci
cl

[00311] A mixture of Example 77 (28 mg, 0.055 mmol) and TFA (0.7 mL) in
CH,Cl; (1.0 was allowed to stir at ambient temperature for 1 h and evaporated under
reduced pressure. The residue was purified by prep HPLC (Luna 5 C18 (2), 30X100
mm, 10 min gradient, 0 to 60 % solvent B, 40 mL/min) to give Example 6, TFA salt
(15.9 mg, 45.7% yield) as an off-white solid. "H NMR (400 MHz, CD;0D) § 1.59 -
1.75 (m, 1 H), 1.83 - 2.05 (m, 2 H), 2.07 - 2.18 (m, 1 H), 2.75 (s, 3 H), 3.10 - 3.30 (m,
2 H), 3.64 - 3.98 (m, 4 H), 4.12 (part of AB,, /= 14.1 Hz, 1 H), 4.50 and 4.61 (AB,, J
=18.0 Hz, 2 H), 7.26 (d,/=8.4 Hz, 1 H), 7.42 (dd,/=8.1,2.0 Hz, 1 H), 7.60 (4, J =
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HNI1\/, OC ti I C [00312] A m xture of Exanple
77C (84 ng, 0.166 nmmol) and TFA (0.7 nL) in CH2Cl12
w@ 2006/121287 al | owed to stir at anbi ent tenperat uP€r/82008018185
h and evaporated under 15 reduced pressure The
resi due was co-evaporated w th ethanol &m%a 8
ER0 i & D8RS 2Galpulatsyl fasCaahlarlaid 4861 %% 405.1256
for the next step without further purlflcatlon.
+ = 406.2. - 137 WD 2006/127287
PCT/ US2006/ 018185 Exanpl e 80B.
(R -3-(Chloronethyl)-6-(((S)-1-(cycl opropyl sul fonyl) py
rrolidin-2- IS)%A}VI 1(‘38y

y! { 4-
e A S R D e L S
5 hén hlﬂlétﬂ 1-6 f7-(ﬁli -SHEHAr 418 BU-BTpyrillinFoone,
m’rtt)ﬁ?—%gﬁldorE :%Ny%1 5] yzmi 6 mMmol) i ng%l—g%lyz (2.5

m.) at 0 C was added cycl o"ﬁFApﬁ@lfesul fonyl chloride

(23.3 ng, 0.166 nmmol) in CH2Cl2 (.5 nL). The stirred

m xture was kept at aﬂbd;ent_ ‘

fol |l oned by addit%‘r‘ :
mmol ). The resulting xiur ¢/ was| kept at anbi ent

t enper ature overni ght evapo[#tedCl0 under reduced
pressure. The residue was disso in Et CAc, washed
with brine, dried (Na2SO4) and S .
The crude product was chromatograghed (12 g colum, O
to 100 % Et OAc/ Hexanes) to give Exan'pl e 80B (55.2 nmg,
62.9 %9 as a colorless solid. [MH + = 528.1. 15
Exarrpl e 80.

Eapmple Rk n et A-Pidviprqrbeny Dk (rdspraps Bl 8y(S)-
gjrf'(ﬁ&(ﬁ'lé 3oy) n)é%qghwf)ggg %ﬁ%ﬁlgw%ﬁ“ ﬂrﬁ??ﬁfﬁ]pﬁmﬂm-s-one

b] pyri di n-5-one, TFA sal t

\—"N
N OH
HN =
Q ° ci

cl
[00312] A mixture of Example 77C (84 mg, 0.166 mmol) and TFA (0.7 mL) in
CH,Cl, (1.5 was allowed to stir at ambient temperature for 3 h and evaporated under
reduced pressure. The residue was co-evaporated with ethanol (3X) to give Example
80A (123.7 mg) as an orange oil which was used for the next step without further
purification. [M+H]" = 406.2.
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ON (~-SO-NIi NNH2 OdCd C [00314] A solution
of Exanple 80B (55 ng, 0.104 mol) in 7M NH3 in MeCH

W@ 20062072861) was heated at 100 C in M crowave fPCT/1152006/018185
m n, cool ed and concentrat ed in vacuo. The residue
was purified by HPLC (Luna 5 C18 (2), 30X100 mm
Ezamnieﬁiﬂ@r d&) hlorctn@ethml)%@@)ﬂeewclaprmlmfwhym@hdm-z-

4 9. I

DrartFth b hostonit 2o, hudo-Srpi el 57
glgyr,d;,gg_o\qg 2006/ 127287 PCT/ US2006/ 018185 4 H) 1.65
-.74(m1|—|) 181-193(m2|—|) 1.91 - 2.03 (m
1H, 2.33 - 50(m% 3 H, 3.24 -
3.3 (m 1 H, 3.3 61\‘( 3&5 (part of
ABg, J= 14.3 Hz, 1H)N . 2 H, 4.50 -
4.66 (m 2 H), 7.24(d®803 1&), 7.42 (d, J=
8.3 H, 1 H, 7.59 (s, 1 H. HR | cul ated for
C23H27C12N4A(BS: 5 509.1181. Fou 09. 1190 [ M+H] +.
EXAMPLE 81 (S)- Met hyl
2- (3- (am nomet hyl ) - 4- (2, 4-di chl or &henyl ) - 2- et hyl -

(35T, DRt Soiffichy oo Bl id SR PRl o dE R &Fgalitﬁ‘ﬁ\.(zso.9 ML,

%8 #h6l) Z8CHBE1,Y2BahB) & Wiwas 4died @l clepropaneiiford0 clloxde
50 cm colum usima an isocratic gradient of 15%

E23CHnEeOHo$ 50991) bohHaChi(h§ nd.)1 Vhe sfireadrpixiyre feasikgpt at ambient

LGSR S 0 s CALSH BV S0 B 21815 .

ko ?égﬁhﬁg%xﬁre Ha@WEst aﬂ%bi%ﬁ‘) ten%fa'tdré! 0’9 't £ evaporated
anal ytical HPLC [Chiral cel mm  20%
Ebirrddcbt presdure. Mraslduawas)dms;zﬂ@g@ EtOAc Washed with brine,

dried (Na;S0O,) and concentrated in vacuo. The crude product was chromatographed
(12 g column, 0 to 100 % EtOAc/Hexanes) to give Example 80B (55.2 mg, 62.9 %) as

a colorless solid. [M+H]" = 528.1.

Example 80. (S)-3-(Aminomethyl)-6-(((S)-1-(cyclopropylsulfonyl)pyrrolidin-2-
yDmethyl)-4-(2,4-dichlorophenyl)-2-methyl-6,7-dihydro-SH-pyrrolo{3,4-
b]pyridin-5-one, TFA salt

I
- \‘—"N
>—s7" s I _NH,

N
QO ci

Cl
[00314] A solution of Example 80B (55 mg, 0.104 mmol) in 7M NH; in MeOH (5

o
o
2
/

mL) was heated at 100 °C in Microwave for 15 min, cooled and concentrated in
vacuo. The residue was purified by prep HPLC (Luna 5y C18 (2), 30X100 mm, 12 |
min gradient, 0 to 80 % solvent B, 40 mL/min) to give Example 80, TFA salt (44.9
mg, 69.2 % yield) as a white powder. "H NMR (500 MHz, CD;0D) § 0.81 - 0.97 (m,
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in heptane (containing 0.1%DEA)]: RT = 18.22 mn; >
97%e. EXAMPLE 82 20

W@ RjosERBY | 2- (3- (am nonet hyl ) - 4- (2, 4- di chl or opP€TyY53002018185

mathyl 7- oxo- 5H
rrolo 4-b] p yl )acetate, TFA salt 0 0 O
4\142 74 @, ﬁ/:H) ]-8113§93\(D=Z®ﬁ61 927283 (m, 1 H), 2.33 - 2.50 (1, 1

aétz' 2 %8%53 3[1(&813]171% Eﬁ;ﬁgl%l @n ; ﬁgg% (gﬁéfEBqJ':
[1@m Ha) rﬁb (4()6@1@(1& zH;S@smm 66388, E&@FW&@U(AS% Hz, 1 H),

cont aj nlmgq )ﬁ i n _hept ane (cont ai ni ng 0.

DEA] {d 3'HZZ.51 g)rﬂ 9 (s> 1@'1’)%3@% Exjantarad ®3C23H27C12N403S
(503) ( (2, 4-di chl or ophenyl ) - 2- met hy
50? 11%1 g pyrrolrfgé(?%\ﬂ#ﬁzj pyridin-6(7H)-yl)acetic

aci d, TFA salt OO HO ~_ N, NH2 C G [003181
To a solution of Exanple 81 (20 mg, 0.05mmol) in THE
O 7 m) was 10 added aqWSANMPLER s ol utlon (4.5 ng in

ot | (e 233 {ahdbRedy BOE G et tnhemie frgthif L oxo-sa-

Wi th 1IN aquepyisrokEs,4-bIpy BRm-6 (DL Al cefite, WEHF £ s£1?mDV€d

in vacuo and the aqueous_phase was” extracted wt

Et OAc (5 nlL). The organi etracts was concentrat ed in
vacuo to give the a ude st"whi ch was purified
by prep HPLC (Phenonenex, N ent, 15 to 100
15 % B) to give Exanple 83 sal 1rrg, 28% as a
whi te powder. Phenonenex LA -18 4. 6 x 50mm 0-100%
over 10 min, A = 90% water, etonltrlle

—~

Cl

[00315] Racemic Example 23 was separated on a Chiralcel® 07, 20 W, 5x50cm
column using an isocratic gradient of 15% EtOH-MeOH (50%) containing 0.1%
diethylamine in heptane containing 0.1% diethyl amine to afford individual
enantiomers.

[00316] Example 81 (Enantiomer A; slower-moving): Purity by chiral analytical
HPLC [Chiralcel® OJ 4.6 x 250 mm; 20% EtOH-MeOH (1:1; containing 0.1% DEA)
in heptane (containing 0.1% DEA)]: RT = 18.22 min; > 97%ee.

EXAMPLE 82
(R)-Methyl 2-(3-(aminomethyl)-4~(2,4-dichlorophenyl)-2-methyl-7-oxo-5H-
pyrrolo[3,4-b]pyridin-6(7H)-yl)acetate, TFA salt

0O O
/OH/QN

NH,

Cl
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0.1% TFA, B = 10% water, 90% acetonitrile, 0.1% TFA).

1H NVR (400 MHz, CD3COD) S 2.75 (s, 3H), 3.91 and 4.12
W@ 28G/1271287 14. 5 Hz, 2H), 4.16 and 4.23 (ABg, J PEWESB06/018185

Hz, 2H), 4.26 and 4.32 (ABgq, J= 16.0 Hz, 2H), 7.34 (d,

J= 8.3 Hz, 1H), 7.51 20 (dd, J= 8.3, 2.2 Hz, 1H), 7.71.

[08317= Example 82 @nar{tia)]msﬁ;nfasm-l%w&g)@.ﬂqnﬁvhb;gl@ analytical

. Anal L e . far C1 x A9, . o

SERE epRaepts O £8 g S bon s ber oaey BB T e ms)
iﬁ%é%ahgé&ﬂnaimng 0.1% DEA)]: RT = 15.8 min; > 97%ee.
(S)-2-(3-(Am nonet hyl ) -4-(2, 4-di chl or ophenyl ) - 2- net hyl
-7-0x0-5Hpyrrolo [3,4- b]pyridin-6(7H) -yl)acetam de,
TFA salt 0 0 H2N~ N ' / / C 5 Exanple
84A. (S)-Met hyl Exambte o

3-B((AS T ISR pHRh B etiryd-7( k0?5 H-pyrrolo[3,4-

c%l (g'r(gphegeil%wz»f%e@%’?ﬂi- 7- 0X0- SEPpyr r ong pyrrolol
[ 3, 4- b] pyri di n-KpyrRting6(7&Detlacetic acid, TEANalt] \ / NHBoc
G / Cd [00319] To a mxtg e of Exanple 81 (37 ny,
0.094 mol ) in THE i_@ %( gs pdO added sat. aq.
NaHC®3 (2 nL), and 0ch2Qy(5¢ 0.23 nmol ). The
resulting mxture was stir Neg 2 h diluted
with EtOAc (8 nL) and H20(2 nL)[ The m xture was
stirred for a further 5 m @< Ih&prganic | ayer was
separated and evaporated in @n to yield Exanpl e
84A. 15 Exanple 84B. (S)-tent-Befyl
(6- (2-am no- 2- oxoet hyl ) - 4- (2, 4- di chl orophenyl ) - 2-
met hyl - 7- oxo- 6, 7- di hydro-5H pyrrol o
[60348D] pYo b dolntiGr yi Bxaeiply Bt £20angad 85mmol) in THF (0.7 mL) was

added aqueous LiOH solution (4.5 mg in 0.5 mL H,0, 0.107 mmol) and the resulting

mixture stirred for 2 h. The mixture was acidified to pH = 4 with 1N aqueous HCL
Organic volatiles were removed in vacuo and the aqueous phase was extracted with
EtOAc (5 mL). The organic extracts was concentrated in vacuo to give the a crude
product which was purified by prep HPLC (Phenomenex, 10 min gradient, 15 to 100
% B) to give Example 83 .TFA salt (7.1 mg, 28%) as a white powder. Phenomenex
LUNA C-18 4.6 x 50mm, 0-100% over 10 min, A = 90% water, 10% acetonitrile,
0.1% TFA, B = 10% water, 90% acetonitrile, 0.1% TFA). 'H NMR (400 MHz,
CD;OD) 8 2.75 (s, 3H), 3.91 and 4.12 (ABq, /= 14.5 Hz, 2H), 4.16 and 4.23 (AB,, J
=16.3 Hz, 2H), 4.26 and 4.32 (AB,, J=16.0 Hz, 2H), 7.34 (d, /= 8.3 Hz, 1H), 7.51
(dd, J=8.3,2.2 Hz, 1H), 7.71 (d, J=2.2 Hz, 1H). [o]p> +5.84° (¢ = 0.1, MeOH);
LCMS: Anal. Caled. for C17H;sC1LN,O5: 379.05. Found: 380.18[M+H]".
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00 H2N-~- N._ NNHBoc C C - 141 WD 2006/127287
PCT/ US2006/ 018185 [00320] A solution of Exanple 84A

W@ 3®orgr280. 06 mmol ) and 7N ammonia in  MOH ( 1P@1/PSio06/018185

seal ed tube was irradiated in a m crowave reactor at
100C for 10 m. After cooling down to anbi ent
tenperature, the volati IW@@%@E noved in vacuo

R P B ks

irradiated in apjpyeiddwe{H)-dneetamide, TRAGakor anot her
10 mn. After cooling dovv%to anbi ent tenperature,
the volatiles were reno n vacuo to gi ve Exanpl e
84B. Exanple 84,  HN
(S)-2-(3-(Am nonet hyl ) - 4-
- 7-oxo-5H 10
pyrrol o[ 3, 4-b] pyri di n- 6( 7Hciyl
HZN* NNI \ NH2 C C1 [00
Exanpl e 84B product in CH2C12
(0.5 nmL) and the resulting mxture stirred for |h.
Sol vent were renoved and the r%®sidue purified by prep
HPLC (Phenonenex, 10 mn gradient, 15 to 100%B) to
gi ve 15 Exanpl e 84. TFA salt (12 , 39% as white
Baemple 842eorMethyl RtBr(rar-batexyga rw@nma\nownqm&r%o?ef#

el eneher Foso PRI R Tl b igsdtee

MeOH); Purity by chiralo alytlcal HPLC [Chiral cel (1)
Q) 4.6 x 250 mm 15 OoH #1; containing 0.1%
DEA) in heptane (contaiimg (. DEA > 98%e. 1H
NVR (400 MHz, 20 CD30D) S . §€t|}3°°4 02 and 4. 24
(ABq, J= 14.1 Hz, 2H), 4. 33 (ABg, J = 18.5
Hz, 2H), 4.28 and 4. 35 A d, .0
Hz, 2H), 7. 45(d, J=8. 3Hz,1H)

| onpphenyl ) - 2- et hyl

aeetam de, TFA salt 0 O
To a solution of
) was added TFA

Ci
[00319] To a mixture of Example 81 (37 mg, 0.094 mmol) in THF (3 mL) was
added sat. aq. NaHCO; (2 mL), and (Boc),0O (50 mg, 0.23 mmol). The resulting
mixture was stirred at RT for 2 h diluted with EtOAc (8 mL) and H,O (2 mL). The

mixture was stirred for a further 5 min. The organic layer was separated and

evaporated in vacuo to yield Example 84A.

Example 84B. (S)-fert-Butyl (6-(2-amino-2-oxoethyl)-4-(2,4-dichlorophenyl)-2-
methyl-7-0x0-6,7-dihydro-SH-pyrrolo[3,4-b]pyridin-3-yl)methylcarbamate

0o O
HZN‘<_' N\
Nl
= NHBoc
Ct
Cl
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25

(dd, J=8.3, 2.2 Hz, 1H), 7.78 (d, J= 2.2 Hz, |H).
LCVS: Anal. Calcd. for Cl7H16C12NAQO2: 378.07. Found:

wWQ@I®sA2728M-H +. HRMS: Anal . Cal cd. for Cl17H18EIPN&®A6/018185

379.0729. Found: 379.0732 [M:H +. 25 - 142 WO
2006/ 127287 PCT/ US2006/ 018185 EXAMPLE 85 .
(083201 ( A golwtionorfdixemple 844 £3Umg;j @A owagihard, VN apipenin i

WD arhs BeraSs Py madinipd in s mispeave sastog af 1005Cor 10

thi' A¥er N)‘@m#éowg to apbiR @&hﬁer&@ﬁ: ﬂfe%)oiétﬁéktwﬁiétréihoved in vacuo
(2, 4-di chl or ophenyl) - 2- net hyl - 6-

'(ormvéngrhémmmi)g pRedict e"lflmy Ipy%dﬁfbwasb lﬁJ,X?d d\ﬂﬂyﬂﬁ @Hmrp'yme@H 2
4 3- t te NHB
@i«bﬂ ﬁé@%ﬁ? wﬁ%t% e 0(5%&9&%3?@%@9?%% o3
%‘%ﬁ) g)ft e 51[9@' do l@erﬁ tS¥hperafiit/inivol d;{tﬁeg'@&?)e r@rﬂgvé\‘ﬁgdacuo

sea e was irradiated In a mcrowave
to@@éExarqﬂeX@BC for 20 min. After cooling down to
anbi ent tenperature, the volatiles were removed in
vacuo to give crude am de product. 15 Exanple 85.

ﬁggméle(%f ((éjlk-rtg r(m}ﬂ)ﬁleﬁqﬁ)zdt-ﬁ Qméﬂm&%‘%% lﬁm%fﬂﬁbh&o-SH-

ylrrblli[@,ﬂéb]ﬁylbdmytf(ﬂﬂ)mﬁéé‘thmndé ,JER% st hyl acet ami de, TFA
salt O NH2

0O O
HZN{_ N\
Nl
pZ NH,
Cl
Cl

[00321] To a solution of Example 84B product in CH,Cl, (1 mL) was added TFA
(0.5 mL) and the resulting mixture stirred for 1h. Solvent were removed and the
residue purified by prep HPLC (Phenomenex, 10 min gradient, 15 to 100% B) to give
Example 84.TFA salt (12 mg, 39%) as white powder. Phenomenex LUNA C-18 4.6 x
50mm, 0-100% over 10 min, A = 90% water, 10% methanol, 0.1% TFA. B = 10%
water, 90% methanol, 0.1% TFA). [o]p> +6.3° (c =0.1, MeOH); Purity by chiral
analytical HPLC [Chiralcel® OJ 4.6 x 250 mm; 15% EtOH-MeOH (1:1; containing
0.1% DEA) in heptane (containing 0.1% DEA)]: > 98%ee. 'H NMR (400 MHz,
CD;0D) 6 2.84 (s, 3H), 4.02 and 4.24 (ABy, J=14.1 Hz, 2H), 4.24 and 4.33 (ABg, J
= 18.5 Hz, 2H), 4.28 and 4.35 (AB,, /= 17.0 Hz, 2H), 7.45 (d, /= 8.3 Hz, 1H), 7.59
(dd, J=8.3,2.2 Hz, 1H), 7.78 (d, J=2.2 Hz, 1H). LCMS: Anal. Calcd. for
C17H16C1:N40;: 378.07. Found: 379.12 [M+H]*. HRMS: Anal. Calcd. for
C17H15C1NLO2: 379.0729. Found: 379.0732 [M+H]".
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To a solution of Exanple 85A in CH2C12 (1 L) was

w@owed272FA (0.5 nlL) and the resulting m xtur ePGIL/U$20861018185

for I h. Solvent were renoved and the residue purified
by prep HPLC (Phenonenex, 10 m n rad| ent, 15 to 100%
B) to give Exanple SSM § ny, 6% as white

T N e

= 10% wat er p]p3oitinse( H)Agl)-N-thethyldtotamide TRNRalt1 00 MHz,
CD3CD) 8 2.72 (s, 3H), 3 84 (s, 3H), 4.01 and 4. 27
(ABg, J=14.5 Hz, 2 . 23\vand 4.33 (ABgq, J= 18.1 Hz,
oH), 4.27 and 4.31 8¢ Hz, 2H), 7.45 (d, J=
8.3 Hz, 1H), 758(d § hhz 1H), 7.78 (d,
J= 2.2 Hz, 1H). [a] D25 +238( 0.1, MeOH). LCME:
Anal . 10 Cal cd. for C18H18CL2NAE: 392.08. Found:
393.16 [ M+rH +. HRMS: Anal. Ca for Cl8H20C12N4AC2:
393.0885. Found: 393.0882 [ Mt Purity by chiral

anal ytical HPLC [Chiralcel (r) 4.6 x 250 mm 20%

Et OH MeOH (1:1; containing O. 195 DEA) in heptane
(containing 0.1 % DEA)] : RT = 12.16 mn; > 97 %e. 15
EXAMPLE 86

Exymple 384 Af)-iarvrBuiiyl] ($=(2,4¢dichlogophnyDdymeHiple-C- ret hy |

@ﬁz‘%ﬁxﬁ_&m E%’?ﬁb’etﬁyé %|\?4’ﬁﬁ'6 Ty dnos3ipyrrolal3 Arplpvridip-3,
ﬁ)m&lg’karbNNhE’e Cl 20 Exanpl e 86A

(S') 3-((tent-Butoxycarbonyl am no) net hyl )-4-(2,4
di chl or ophenyl) 2- et - Ty oxo- 5H pyrrol o[ 3, 4-b] pyri d|
n-6(7H) -yl )acetic 5'}'| 0 / NHBoc C / C
144 N l = NHBoc
cl
cl

[00322] A mixture of Example 84A (16 mg, 0.032 mmol), methyl amine (0.4 mL,
40% wt. in H,O) and MeOH (0.6 mL) in sealed tube was irradiated in a microwave
reactor at 100°C for 20 min. After cooling down to ambient temperature, the volatiles

were removed in vacuo to give crude amide product.

Example 85. (S)-2-(3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-7-oxo0-5H-
pyrrolo|3,4-b]pyridin-6(7H)-yl)-N-methylacetamide, TFA salt

o O
HN N
N
/ N
= NH,
cl
cl
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WD 2006/ 127287 PCT/ US2006/ 018185 [00324] To a
sol ution of Exanple 84A (130 ngy, 0.26 mmol) in THE (3
workgoemzr287 added aqueous Li OH solution (19 ng i PCRUS006/018185
H20 0.45 mmol) and the resulting mxture stirred for
e mxture was acidified t

0
Tofh2al.c “TRR soligon A Eeaale S50 MG ek ethdded THAU®.S mL)

SR h 5 Et

%E?ﬂltefl}g or Iglnl c g@?r r(g%c s h\%%» E\%g%‘g'grr#re HOC I}ﬁ‘é&% é)uteo

guni BedEXpprRbdIPIO0 (PHchdmendx, 10 24 gradicanplset3Ed% B) to give
Sizwlpzleﬁw%%lﬁ éﬁw@ﬁwqé)@sm@m@eﬁymﬁmmpe&wm C-184.6x

U, YL P D! s Sorkinfiedh, Il b 1R e e
Glatee] 90% QR3Rmb1, T01% Trmst frenaR (F3@ VL c&ﬁﬁ\)ﬁ)?slz '79(5 3H), 2.84

0. 044 rmol) P¥BO:’ (34°ngy, 0.065 mol),
&nPHa, 4.01 4nd1ﬁ ENBi, THE) Ha 2T Wamch@aédABh,usop& oz, 2H),

S A S B A Sl 13,22

WB! 5, eﬁ@g%&i Aod otie 1;163 dpo%?é +98R° UL iof{ We(%() AT ERsHRLG.

(Phenomenex,” 10 mi n ent, 15 to 100 % B)"  to give
Exkodpfor (el sCLN4D-: r@z 088%)0undts395 m{M-EH]éb [HRMS: Anal. Calcd. for

R Naar > 059 mEtish 3b 3 COPIE A, Patt by gl gpaytica
14?%{}2%%% g %68{%%%%0 g%é\?‘%ﬂ%@ ﬂm%% 1% DEA)

(BeplaneI edainip®1 YDEAN: RZ, ﬂlﬂl@hﬁ@mmmyl) 2- et hyl
- 7-0x0-5H pyrrolo

[3,4-bl pyridin-6(7H)-yl)-N, Ndi net hyl acet am de, TFA
salt 00O N\ NH2 C C EXAMPLE 86

($)-2-(3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-7-oxo-5 H-pyrrolo[3,4-
blpyridin-6(7H)-yl)-N,N-dimethylacetamide, TFA salt

\ 0O O
i

Ci

NH,

Cl

Example 86A. (S)-2-(3-((fert-Butoxycarbonylamino)methyl)-4-(2,4~

dichlorophenyl)-2-methyl-7-o0xo-5 H-pyrrolo[3,4-b]pyridin-6(7H)-yl)acetic acid
0o O

oS
Nl
= NHBoc
Cl
Cl
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[00326] To a solution of Exanple 86B in CH2C12 (1 nl)
was added TFA (0.3 nL) 5 and the resulting m xture

wariocnzdst or 2h. Sol vent were renpved and t he PEFUS006/018185

purified by prep HPLC (Phenomanex 10 m n gradient, 15
to 100% B) tgmgl ve |l e 86. TFA salt (10.4 58%
d8024hhi Te aselndien of Eﬁ@m (13 Uxpg, 6-26gnmal)én T )was

%gigcpﬁu%Xﬂ' Iotg?q{ \qulﬂﬁoﬁagg 39% }%’aéﬁlg FIZO:LB m[rg%}l nocll Hi‘ ﬁﬁﬁltmg

(R dhlzrred3O8 M) ThedniXfurk was 3tified Qo AHI3 Wih 13@"9{1&1&3&1@9&
3H), 4.02 and 4.27 (ABg, J= 14.0 Hz, 2H) and

(s
Organi¢ xplgtiles yeera grgpved in m«tyo and 48 agudous, @ese( W&q@xtﬂatted with

g@cggc;%g Iq_p T}ie]_Bran}{: 7%11&{0&5 les c%nc'fn&é_é?ed i’”fa.cuf 5&% [51%6 ijample
86A Q26 8ng599%3, MeOH). LCMS: Anal. Calcd. for

C19H20C12N402 406. 10. Found: 407.19 [M-H +. HRMVE:
Anal . Calcd. for Cl19H21Cl12N402: 407.1042. Found:

L RN T e —

ngxloBitiyl)=2Amlethyd-7-0x0-6, 7-d1hydr0-5H—pyrrolo[3 4-b]pyridin-3-

di chl or ophenyl ) - 2- net hyl = 5, 6- di Nydr opyr r ol"o[ 3, 4- bl pyri
dilmethpearbammtesalt 0 0 -N~~ ONI1 \ NH2 C C 20
[00327] Exanple 87 was gregared by using the same

met hod descri bed aboye or Exgqnpl e 86, with the
exception that in syep
repl aced by 1- acetyl pi per RzHe A 1H Niedsc (400 MHz,
CD30D) S 2.12 (s, 1.5H), 2.13
2006/ 127287 PCT/ US2006/ 018%!
8H), 4.02 and 4.27 (ABq, J=
4.33 (ABg, J= 18.0 Hz, 2H),
17.0 Hz, 2H), 7.45 (d, J= 8. , 1H), 7.58 (dd, J=
8.3, 2.2 Hz, 1H), 7.78 (d, J= 2.2 Hz, 1H). [a] D25
106325] ( oz nixture oNECHple BENF21 Argg 0.04€ahmal) , PPBOP (34 mg,

AT el o il e BRAR EPINORS i RSB AT e added disopropsl

Ae?l@yl G (bM'B"l%]f, 0.1 Eﬁﬁ@} ETR8mixture was stirred at ambient temperature

overnight. Solvents were removed and the residue was purified by prep HPLC

3H), 3.50-3.72 (m
Hz, 2H), 4.23 and
and 4.63 (ABq, J=

(Phenomenex, 10 min gradient, 15 to 100 % B) to give Example 86B (17.4 mg, 78%)
as a white solid. Phenomenex LUNA C-18 4.6 x 50mm, 0-100% over 10 min, A =
90% water, 10% methanol, 0.1% TFA. B = 10% water, 90% methanol, 0.1% TFA).
Found: 507.29 [M+H]".
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(S)-1-(2-(3-(Am nonet hyl ) - 4- (2, 4-di chl or ophenyl ) - 2- net
hyl - 7- oxo- 5H. .

WE602 2B B, 4- b] pyri di n-6(711) -yl )acetyl) pi peri BCTES2006618185

rboxam de, TFA salt HZNOON O\ N/ NH2 dC [/ 10

00328] Ex 88 wa d b
Eﬁm[alf &ﬁes(%ﬂtigﬂngagbwe%i)- g et orgph %3}15‘ -lpﬁ@yf' 9-ox0-5H-

e

;ﬁﬁ'ﬁﬁ)ﬁé grbl!érstmmpergéi?ﬁ gg? H@Xﬂé\nﬁﬁé nﬂ?M@ﬁl{Ar 00
M, CD3CD) 6 1.45- 1. 959( P 4H) 2.40- 2.55 (m 2H),
2.86 (s, 3H), 3 1o, 3 (MALEANS 37 90- 4. 65 (m 8H),
7.45 (d, J= 8.3 Hz, /15 YN 7]59](dd J= 8.3, 2.2 He,
111), 7.78 (d, J= 2.2 Hz, M. ®215.1 (¢ = 0.1,
I\/EO-I). LCVB: Anal. Calcd. fpr QR3H25C12N503: 489. 13

VD 2006/ 127287 PCT/ US2006/ 01818 EXAI\/PLE 89
(,S)-3-(Am nonet hyl ) -4- (2, 4-di <l or ophenyl ) - 2- net hyl - 6

E‘f?é?{% o1 ¢ Siuign R Exammle, 8GB Jp CHCl (1 mi) y3s added TEA (03 mL)

RV Ihe QbRiting, rAxBke Birfrédifor 2R: S@N%nt WEr refbtedmnid-ths redidie
-SNN- N O\N---/ NH2 5 C [003291 Exans)le 89
warsfigst eypprep EIRAC @sbien@nm%, é%mén B@@W@é 18et9ci00keR) EoEve

tg. sdPaod Ilng,p$ ) %Q%D&Rﬁé POl @PnbfbntdeR 1888 C-18

4reet BO’rhﬁinfl@(M ok e hﬂﬁl me: 90%IWMMR KO‘}Qﬁlebﬂleol 0.1% TFA,B=
acet one- d6) S 2.72 (s, 1 (s , 3.10-3.18

(4 0itpr, 90Yiametbars, (s g ). '3l KBS (499 Vb, GPYOD) 82,84 G5, 310,
3:08% 2510°3 08%s, 38 4.02 and 4.27 (AB,, /= 14.0 Hz, 2H), 4.23 and 430 (AB,,
J=18.0 Hz, 2H), 4.48 and 4.56 (AB,, J= 17.0 Hz, 2H), 7.45 (d, J= 8.3 Hz, 1H), 7.58
(Ad, J=8.3, 2.2 Hz, 1H), 7.78 (d, J=2.2 Hz, 1H). [a]p> +12.0° (¢ = 0.1, MeOH).
LCMS: Anal. Caled. for CioH0C1oN4O: 406.10. Found: 407.19 [M+H]'. HRMS:
Anal. Caled. for C1oH,,C1N;O,: 407.1042. Found: 407.1031 [M+H]".

EXAMPLE 87
(S)-6-(2-(4-Acetylpiperazin-1-yl)-2-oxoethyl)-3-(aminomethyl)-4-(2,4-
dichlorophenyl)-2-methyl-5,6-dihydropyrrolo[3,4-b]pyridin-7-one, TFA salt

. 0 0O
(}/—N\—/N{_N

NH2

ci
[00327] Example 87 was prepared by using the same method described above for
Example 86, with the exception that in step 86B, dimethyl amine was replaced by 1-
acetylpiperazine. 'H NMR (400 MHz, CD;0D) § 2.12 (s, 1.5H), 2.13 (s, 1.5H), 2.84
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10 4.16 (S, 2H), 4.44 and 4.55 (ABq, J= 16.7 Hz, 2H),
4.68 and 5.13 (ABg, J= 15.8 Hz, 2H), 7.55 (dd, J=

W@2®6/127287 Hz, 1H), 7.74 (d, J= 2.0 Hz, 1H), 7.RFqr/{82006/618185

83Hz 1H). [a]D25 +16.3 (c = 0.1, MOH). LCMS:
@n C?I cd. for C22H25C12N503S: 525. 10. Found:
35 35D, P 72 (ediD: 4dReand 41 B, Fot 140 Bl BIA), ZNE3086:4.33

(B2 s 0 B T R0 d O O ar Py (8 e

|1m,ms(&d+Jp=yseomez3m 7.78 (d,J=2.2 Hz, 1H 25+165 =
I\Edl etr(1yl acetam de) LI'Il'% It (c 01,

b ridin 7H) -yl)
i ‘?5 Nlé Ang]. (@alcd 7 GH03CLN;Dxatfi). 13. %w:ds490 31 [M+H]

EIENST %R el B R BB SR P a S8R Bt

di met hyl ami ne was repl aced by diethylamne. 'H NWR
(400 MHz, CD3OD) S 1.10 (t, J= 7.0 Hz, 3H), 1.26 (t,
J= -148 WD 2006/ 127287 PEWAMM(EBSS)lSlSS 7.0 Hz, 3H),

o, S5 -G dom byt g iR eropeiy il ot 7oL
an dpfrraﬂo 8, %Wﬁmlﬂ-%@zg@acﬁglﬁrﬂﬂn@@ Qaéb(%%mﬁé% salt

(d J—20Hz , 83Hz 1H). [a] D25
+194(0201 l\/b A 3 d. for 5
C21H25C12N402: 43% 13, ound M35 |25 MrH] +. HRVS:

Anal . Calcd. for C21H25C12N402: 43%. 1355, 2Found:
435. 1341 [ MrH +. EXAMPLE 91 ¢
(S)-2-(3-(Am nonet hyl ) -4-(2, 4-di ct
henyl ) - 2- net hyl - 7- oxo- 5H pyrrol o [,
b] pyridin-6(7H)-yl)-N(1-nethyl -1 H pyrazol -5-yl )acet am
ide, TFAsalt 0 0 HN-~ N N ci

[00328] Example 88 was prepared by using the same method described above for
Example 86, with the exception that in step 86B, dimethyl amine was replaced by
piperidine-4-carboxamide. "H NMR (400 MHz, CD;0D) 8 1.45-1.95 (m, 4H), 2.40-
2.55 (m, 2H), 2.86 (s, 3H), 3.10-3.22 (m, 1H), 3.90-4.65 (m, 8H), 7.45 (d, J = 8.3 Hz,
1H), 7.59 (dd, J= 8.3, 2.2 Hz, 1H), 7.78 (d, J= 2.2 Hz, 1H). [a]p? +15.1° (c = 0.1,
MeOH). LCMS: Anal. Caled. for C,3HysCIN503: 489.13. Found: 490.30 [M-+H]".
HRMS: Anal. Caled. for C23HasCloNsOs: 490.1413. Found: 490.1405 [M+H]".
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NNH2 C C [00331] Exanple 91 was prepared by using
t he sane nethod descri bed above for Exanple 86, with

WO b@eax2epti on that in step 86B di met hyl am neP@EES2006/018185

10

15

20

repl aced by 3- am no-2-net hyl pyrazole. "H NVR (400
MHz, CD30OD) S 2.85 (s, 3H), 3.76 (s, 3H), 15 4.06 and
4.26 (ABq, J=14.5 Hz, 2HEXAMIA.ERY 4.40 (-BB, J=18.0
Hz, 2H),

4.4 d . Bl L J=17..1 - 2H)., 6.39 (d,
12578 st siapmometiply 4 2 tisloragieny b mebtivg- Gridy.
J— . _ _7 )2 ) /. _ s ye M
) EnictisnfioRyiiipern 1 128 drogch) %, Balifyar o tot & M rridin-7
Anal . Calcd. for C21H1I6ClaNGOFA st88. 10. Found: 459. 25
[ M-H +. HRMS: Anal o Cal cd. for C21H17Cl12N6Q2:

459.1103. Found: 2§ 489 1112 M 149 VO

2006/ 127287 PCT/ LE?O_ ] OPETIRE XA 92

(S) - 3- (Ami nonet hyl P-4-72Z, 4-dict ny Nk, 2- met hyl - 6-
(2-ox0-2-(pyrrolidin-I-

yl)ethyl)-5H pyrrol o[ 3, 4-b] pyridin-KL6H) - one, TFA salt
OO CNNNNH2 C C 5 [00332]
prepared by using the same net hod dgetri bed above for
Exanple 86, with the exception thatlin step 86B

di met hyl am ne was repl aced by pyr?'ol i dine. 1H NMR

(092 E 9 Wds §18pate®by (8hg H)samd nd4hdBdesdibed above fi
3@25-%5&(@?}1 411),}%91?061 a}r’1d 4‘(.;24 S?IRBq, J= 165. 5 eHzat ovetor

2Eyample 86, withithe e3deptiaBghatjz sty 86B dimethgl-gming wag replaped by 1-

4.4 Al =17.0. Hz , 4 d J= 2. 1

Sy iifbnyDoipgraging. ‘5 N 400 Mkt Seesdie B0 5 L oy sg il 201
1 _ , . : .

1500, 3P0 SR 25 300-530) ch, 2R O3 MR e D3 FAA O,

Ahdb (S, 2BB) 444 ahd4.5CTABIACE INIGRz, 241334.63 98] 5.3 (AB,, /= 15.8 Hz,

OB R 5o BETE, T34R o2 QB A 137 (i3 8l 1D,

(GrBLRBAR (8902, MeOH). LCMS: Anal. Caled. for CoHasCLNsOsS: 525.10.
Found: 526.22 [M+H]'". HRMS: Anal. Caled. for CoyHsCLN503S: 526.1069.
Found: 526.1093 [M+H]".

EXAMPLE 90
(8)-2-(3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-7-oxo0-5 H-pyrrolo|[ 3,4~
b]pyridin-6(7H)-yl)-N,N-diethylacetamide, TFA salt

—\ 0O O
N—<¥ NS
_/ N |
P

Cl

NH»

cl
[00330] Example 90 was prepared by using the same method described above for
Example 86, with the exception that in step 86B, dimethyl amine was replaced by
diethylamine. '"H NMR (400 MHz, CD;0D) & 1.10 (t, J=7.0 Hz, 3H), 1.26 t,J=
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oxoet hyl)-5H pyrrol o[ 3, 4-b] pyridin-7(611) -one, TFA
salt ON N_ NNH2 C C [00333] Exanple 93 was

w@e@paeR87 by using the same met hod described aboOUES1006/018185

Exanple 86, with the exceptlon that in step 86B
di mt% am ne was replaced by 20 norpholine.

1805z, BHD, 5 CHBOBD. .38 @4 .0 3 T 3685 @ 73 HZGHD) 4.06 and

%Z&%AB%N%%%%?( e el 23 {ean2te 4 58 3R £4Phha 458

QZBq, IHI7.0 Fbﬁéﬂm 45)dd 27 2 8t 2.0l ) 1H)77.69 gd ,00s 2. H8.131), 7.79
0 111) - 150 WD 2006/ 12728

@t::vmsz@ﬁmmmﬁ +{4° (=8. lsM@H)lm)CMSaz}xMSC&lzd for (¢

GagtaNE G T bt Pl SN s mST AR Faf 6,
%ﬁ@gﬁM@.@BS%%&M&S.MWH%FQ- 1144 [MrH +. 5
(S)-2-(3-(Am nonet hyl )-4-(2, 4-di chl or ophenyl ) - 2- net hyl
- 7- 0x0- 5H lo [3,4

b] p)?)r(iodi n- 8{%2) oyl[) N (BFAMPEEDY | et hyl ) acet ani de,

Lia - RRE3d17- -
\A@ZS? ?Jar e by us%né%ﬁgg?ggn@e?gp iogﬁdes(:7r‘:ﬁil;dggﬁl-"g&{)r\(l?glo[3’4
for bhﬁ}/rﬁm{ﬁﬂH)—ﬁB—N-‘(\l—tﬂethﬂelléegyeuul-éwl)dcatamlde,sTEp salt

86B, di nethyl am ne vvas r Iced by 3

(am nomet hyl ) pyri di n QP Miz, CD30D) S 2.84
(s, 3H), 4.01 and %, 2 JE1AYS Hz, 2H), 4.27 and
4.37 (ABg, J= 18. olﬁz N 3E o ANBD (ABg, J =

17.0 Hz, 2H), 4.55% .
7.61 (dd, J=8.3, 2.0 Hz 1HP!
1H),7.86 (dd, J= 7.9, 5.8 Hz,
8.64-8.68 15 (m 1H), 8.70-8.73
(c = 0.1, MeOH). LCMS: Anal. Cal

9 (d, J= 8.3 Hz,
8.30-8.37 (m 1H),
1H). [a] D25 +16.3
for

[00331] Example 91 was prepared by using the same method described above for
Example 86, with the exception that in step 86B dimethyl amine was replaced by 3-
amino-2-methylpyrazole. 'H NMR (400 MHz, CD;0D) § 2.85 (s, 3H), 3.76 (s, 3H),
4.06 and 4.26 (AB,, J= 14.5 Hz, 2H), 4.28 and 4.40 (ABy, /= 18.0 Hz, 2H), 4.42 and
4.51 (ABq, J=17.1 Hz, 2H), 6.39 (d, J=2.2 Hz, 1H), 7.41(d,/=2.2 Hz, 1H), 7.46
(dd, J= 8.3, 2.0 Hz, 1H), 7.56(d, J = 2.0 Hz, 1H), 7.76 (d, J= 8.3 Hz, 1H). [a]p>
+31.9° (¢ = 0.1, MeOH). LCMS: Anal. Caled. for C;;H;6CloNgO2: 458.10. Found:
459.25 [M+H]". HRMS: Anal. Calcd. for Cy;H;7C1,NgO,: 459.1103. Found:
459.1113 [M+H]".
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C23H21 C12N502: 469.11. Found: 470.26 [ M+H] +. EXAMPLE
95

W@ 3)0632728M nonet hyl ) - 4- (2, 4-di chl or ophenyl ) - 2- PEL/H§1006018185

(2- (4- et hyl pi perazin-1 -

20
yl)-2-oxoet hyl)-5H pyrro %@{%Pﬂ\%%r i din-7(611) - one,

TFA salt /-\"00 -NN C a - 151 WO
2@@-Mﬁﬁ%&ﬁ}b@%ﬂﬁicﬂi&&ﬁﬁeuﬁﬂ@%&hyﬁ&@mgﬁg%y%ﬁdin-1-

prepared by usi n% t he sane nethod descri bed for
Exanpl e 8aethylhrSHhpymrelothdibipyridiat7(bH)one IBABalt

di met hyl ami ne was replacgd dy 1- nethyl pi perazine. 1H
NVR (400 MHz, aceto@ﬁ% 3H), 2.96 (s,

3H), 3.02- 3.90 (mL8K), %

5.24 (ABgq, J=15.8 Hz, 2H),

1H), 7.70 (d, J= 8.3Hz, 1H),
LCMS: Anal. Calcd. for C22H¢
462. 24 [ M+H] +. EXAVPLE 96
(S)-3-(Am nonet hyl ) -4-(2, 4-di ch
yl pi perazin-1-yl)-2- 10 I
oxoet hyl ) - 2- net hyl - 5H pyrrol of 3, ﬁ b] pyri di n- 7( 6H) - one,
T¥0R32h| t Exangple 92 vids pNifared®ly 1Ging th 6836 mehod iobaibdd abag: for

B A1 R el T TSR0 SR Lo

. . . 1 . he.
RBhaNe HINMRIA% AP, RIFOP)S 130-SNh RGP Boaer] 5 -
Bs58 (ih 43130 4.01321:;31@1421%4,((12%3&, .17-—:"] 11.?21152, EIZED), 4.%8 aflt ﬁ%?ABde =17.5 Hz,

, . .. J=14. ) an
3P fogen 298 Aptor 0705 200, 48 Gl 75 2 b, Fokeld, T
— . — Y. o _o ’

5% gt ol s (- 3 B2, (B o Podie @b igpdth: ows:
Anal. Caled. for Cy;Hy3CLIN4O,: 432.11. Found: 433.22 [M+H]". HRMS: Anal.
Calcd. for C,1H,4C1N405: 433.1198. Found: 433.1204 [M+H]+.

, J= 2.2 Hz, 1H).
02: 461.14. Found:

ophenyl)-6-(2-(4-eth

EXAMPLE 93
(S)-3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-6-(2-morpholino-2-
oxoethyl)-5H-pyrrolo[3,4-b]pyridin-7(6H)-one, TFA salt

AN

O N N

\_/J<;N|\
=

Cl

NH,

cl
[00333] Example 93 was prepared by using the same method described above for
Example 86, with the exception that in step 86B dimethyl amine was replaced by
morpholine. 'H NMR (400 MHz, CD;0D) § 2.84 (s, 3H), 3.50-3.73 (m, 8H), 4.01
and 4.24 (ABq, J = 14.5 Hz, 2H), 4.22 and 4.30 (AB,, J= 17.6 Hz, 2H), 4.50 and 4.58
(ABg, J=17.2 Hz, 2H), 7.44 (d, J= 2.2 Hz, 1H), 7.60 (dd, J=8.3, 2.0 Hz, 1H), 7.79
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C23H27C12Ns(2: 475.15. Found: 476.27 [MtH + - 152 WO
2006/ 127287 PCT/ US2006/ 018185 EXAMPLE 97

w@ 3)06227287 ( Ami nonet hyl ) - 4- (2, 4- di chl or ophenyl ) PRF/I810he/018185
- 7- ox0- 5H-pyrro|o [ 3, 4-

b] pyridin-6(7H) -y, N-net hyl - N-(1- Iplper|d|n4 I
e S A T Fo o 5o Qb e BC ’

GEERIBUD R TR AP W@a&a@?.ﬁgn

¢hat;al epPia7. doikd:mAo. aai ner-+gS. T epl aced by 1-
HH%] M4g6mt hyl am no) pi peri di Ee%H NVR (400 MHz,

CD3008170220(m 3H), 2.75-3.00 (m 9H),
3. 05- 3. 20 2H), 3.50- 3.90- 4. 70
8H), 7. 45(?]d SD_ 8.3 Hﬁx%&gﬂﬂﬁﬁég (dd, J= 8.3, (rzno
. ] 1 )
FdS) z-tkD(AnKn&% C(i\lgl) 4]-f2,2-(ﬂclﬂ|3r érﬂé%(f)l?—ﬁ%E 8?3?525 %%yfﬁola[s 4

489 17b]pyﬁwn1ﬁ(7ﬂ9@l)£@—(pmﬂm +3-yEpthA)eggnide, TFA salt
(S)-3-(Am norrethyl) 4 (2 4-4i ghl or ophenyl ) - 6- (4- met hox

ybenzyl) - 2-met hyl 4 4}_{\'
pyrrol o[ 3, 4- b] py /| d\
-0 G [00338] e 98A

(R -Ethyl 4- (2, 4-di chl or ophenyl ) -
met hyl - 7- oxo- 6, 7- di hydr o- 5H pft
arboxyl ate -153 WD 2006/ 127287 P
N

salt O )N'" NH2
= NH

-|( 4- met hoxybenzyl ) - 2-
3, 4-b] pyridine-3-c
S2006/ 018185 O N

o]

[00334] Example 94 was prepared by using the same method described above for
Example 86, with the exception that in step 86B, dimethyl amine was replaced by 3-
(aminomethyl)pyridine. 'H NMR (400 MHz, CD;0D) & 2.84 (s, 3H), 4.01 and 4.23
(ABg, J=14.5 Hz, 2H), 4.27 and 4.37 (AB,, /= 18.0 Hz, 2H), 4.36 and 4.40 (ABg, J
=17.0 Hz, 2H), 4.55 (m, 2H), 7.44 (d, J=2.2 Hz, 1H), 7.61 (dd, J=8.3, 2.0 Hz, 1H),
7.79 (d, J= 8.3 Hz, 1H),7.86 (dd, J= 7.9, 5.8 Hz, 1H), 8.30-8.37 (m, 1H), 8.64-8.68
(m, 1H), 8.70-8.73 (m, 1H). [o]p> +16.3° (¢ =0.1, MeOH). LCMS: Anal. Calcd. for
Ca3H,;CLLNsO,: 469.11. Found: 470.26 [M+H]".

EXAMPLE 95
(S)-3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-6-(2-(4-methylpiperazin-1-
yl)-2-oxoethyl)-5H-pyrrolo[3,4-blpyridin-7(6 H)-one, TFA salt

/N
_/ N
=

Cl

NH,

Cl
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COOEt C -OC obtained by chiral SFC separation. (
HPLC. Chiral pack(r) AD 4.6 x 250 nm 20% | PA/ 80%

w@Ry/12Bganpl e 98A was the faster-eluti ng enane@DOBE2006/618185

Exanpl e 98

thyl)-4-(2, 4-di chl orophenyl ) - 6- (4- nmet hox
& iﬁ%' )= xazn DB yves prepgyadrbyl s the e mettiod-de¢wied eheve for

SrEuBR S5 Pl Drcehion Bl o8 Ul e SintRliceqpy 1

miimhylp@eﬂzi‘ner 'EavVIR (eoﬁMIE@]aEzaéneté% A8, Jz 96\(%%) 3.02-
purity chi raI ana tical 10 HPLC [ Chi raI cel
4.9 G, ﬁ% ARad5.24 (ABy, HeptSes Hz, m?/@w (dd, J=

§§V§§4ﬁ?mﬂ] %b?@%ﬁg@?gﬁﬂ%ﬁsﬂ 75 19, PO pa.

(R)cd3 frAHMITBNI®):)464:1042 F%uﬁd feoorqpiey! ) - 2- met hyl - 6-
(((S)-tetrahydrofuran-2-

yl ) met hyl ) - 5H pyrrol o[ 3, 4- b]pyrldln 7(6H) - one, TFA

salt ON HNI \ NH2 QWEJ 40] Exanpl e 99 was

prepared by using the sa Yescri bed for

EXqSPpBY Aminineth gﬁx)hf-(ﬂrcﬁémbﬁfpﬂeh?f) 6-(2 (?L&Hﬂ%emm- —yI)-2-
(S)-(+)-tetrahydrof urfuryl amne Wwas

2006/ 1retyDEematedotfénytadel,-blpydidimS(aHond, TFA salt
benzyl am ne. The obt 9.|_n{ed nd xtgire of di astereonmer was

separated on N N{ N
/_\ / N | ~

= NH»

Ci

Cl
[00336] Example 96 was prepared by using the same method described above for
Example 86, with the exception that in step 86B, dimethyl amine was replaced by 1-
ethylpiperazine. 'H NMR (400 MHz, CDs;0D) 6 1.36 (t, J=7.1 Hz, 3H), 2.85 (s,
3H), 3.24 (q, /= 7.1 Hz, 2H), 3.00-3.55 (m, 8H), 4.02 and 4.23 (ABg, J=14.5 Hz,
2H), 4.21 and 4.30 (ABy, J = 18.0 Hz, 2H), 4.40-4.75 (m, 2H), 7.45 (d, J= 8.3 Hz,
1H), 7.59 (dd, J= 8.3, 2.0 Hz, 1H), 7.79 (d, J = 2.0 Hz, 1H). LCMS: Anal. Calcd. for
Ca3Hy7C1oNs0,: 475.15. Found: 476.27 [M+H]".
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a Chiralcel(r) @, 20, 5 x 50 cm col unm using an
isocratic gradient of 5% 0 15% EtOH MOH (50% in

whepbarrstont ai ni ng 0. 1% di ethyl am ne to af f opcI/US2006/018185

i ndi vi dual diastereoners. 5 [00341] Exanple 99

(Di astereorrer A, faster-novin a] D25 +17.8 (c =
O 085, Purity by m@i%@ ytical HPLC

R TSI F i

90| peEidinlb(7 B¢ R :
1y®£idi ﬁimbﬁlbm tlgﬁﬁNZ ( k ?% p%brﬁﬁpﬁ@)a@@ﬁanﬁh‘émTFA salt

1.80-1.93
3.50-3.85 (m 4H), 3.95-4 7.41-7.49 (m
1H), 7.56-7.63 (m 10 XA 80 (m 1H). LOMS:
Anal . Calcd. for N2; 10NHFound 406. 13
[ MeH] +. HRVB: Anal % g?cd AHRYCINBR:
405.1010. Found: 48671094 [ biH| & EXAI\/PLE 100 15

(S)-3-(Am nonet hyl Jy-4-(2, 4-di ch
(((S)-tetrahydrof uran-2-
yl)met hyl ) -5H pyrrol o[ 3, 4- b] pyri di n- 7(6H) - one, TFA
salt ON NO/ NH2 C O [00343] Exanple 100

g 098&I om@ién_ﬁe %9 epARd! B’j&)sméﬁﬁ]: Kne ﬁr%ﬂloaﬁleééhb'ed above for

; Purity by chiral” anal yti cal
[EtXIamka & With) thegxeepGox thabih step 9%%1m2ﬂhyEmﬁiﬂe m*magem by 1-

Bty duminaikicite 05T MK RESHRE. B 8RY 5 edo-2.ap (n,
@ 1 2.35 %FU %}%}% 05810 (?n ggnandég 7?2(111( 25% 3.80- Qi@?(@ SE),

Hz45 (ZH)' 8 3LH@8H4) 1’855( (dd .IH)& 3 A CBE[Z( BH) 2Hp, (d7.]=45 (Hz, 1K)
5
Se3 164" loref.1. Mok ARAS: &balcGalesipr @g@i@@m@é&é 17
0 © 406.11 [M+H +. HRVS: Anal . Cal cd.
?%rﬁn%ff}()é‘%é@#@gzz 405. 1010. Found: 406.1081 [ M+H] +.
- 155 WD 2006/ 127287 PCT/ US2006/ 018185 EXAMPLE 101

EXAMPLE 98 4
(8)-3-(Aminomethyl)-4-(2,4-dichlorophenyl)-6-(4-methoxybenzyl)-2-methyl-5 H-
pyrrolo[3,4-b]lpyridin-7(6 H)-one, TFA salt

o)

N

~
Nl
N NH
ci

—O0

ci

[00338] Example 98A. (R)-Ethyl 4-(2,4-dichlorophenyl)-6-(4-methoxybenzyl)-2-
methyl-7-0x0-6,7-dihydro-5 H-pyrrolo[3,4-b]pyridine-3-carboxylate

phenyl) - 2- met hyl - 6-
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(S)-3-(Am nonet hyl ) - 4- (2, 4-di chl or ophenyl ) - 2- et hyl - 6-
((5-nmet hyl i soxazol - 3-

wQ kgoaae 12§t ) - 6, 7- di hydr o- 5H pyrrol o[ 3, 4- b] pyr i dPCF/BESN€)18185

TFA salt N NI \ N2 \NOC C 5 [00343] Exanple
101 was prepared by using tBe sanme net hod descri bed
above for Exanple 37, withyihe Nexcepti on t hat

(5- et hyl - 3-i soxazol yl ) net aiyrie was used instead
of t-butyl 3-am nopropangat®. 4H MNVR (400 MHz, CD3QOD)
6 2.38 (s, 3H), 2.82 3 794CaABt 4. 18 (ABqg, J=
14.5 Hz, 2H), 4.57 ( , C nd 4.78 (ABgq, J=
15.8 Hz, 2H), 6.08 (s H, 7. d, J= 8.3 Hz, 1H),
7.53 (dd, J=8.3, 27® Hz, 10 1 7.71 (d, J= 2.0 Hz,
1H). LCVs: Anal. Calcd. for C20H18Cl2N402: 416. 08.
Found: 417.15 [M+H +. HRVB: Anal® calcd. for
SAOHASE] AABT kB RRGH (1007 Ehirathddk 0RDY.6 Mo tum; 20%
EXAMPLE 102 15

TPR)/8324(QPd) n Eretnplel 98 we the -fatiterrdletingimentjohers- (( 1, 5- di m
et hyl -1 H pyrazol - 3-

yl ) met hyl ) - 2- net hyl - 6, 7- di hydr o- 5H pyrrol o[ 3, 4-b] pyri d
ERampRa®, (3F e EFumonbliiyt 2 HH ot o (hmeliitblavy
Zascthylb®id-pyivoole[ 3 4-h] pyEidinp( @ Bone, liHA s4lhe excepti on
that 1, 5-dinethyl-IH pyrazolge-3-yl nethyl am ne was 20
used instead of t-butyl 3-am nop§opanoate. 1H NVR (400

MHz, CDBCD) 8 2.23 (s, 3H)/ 281(s, 3H), 3.72 (s,
3H), 3.93 and 4.17 (ABg, /J=\1415 Mz, RH), 4.45 (s,
2H), 4.58 and 4. 64( ABT, \J= 15.0[ Hz,” 2H), 5.97 (s, |
H, 7.33 (d, J= 8.3 HEl\Z A& (dd, J= 8.3, 2.0

Hz, 1H), 7.68 (d, J= 2.0 Hz, 1 CMVB: Anal . Cal cd.

for - 156 WD 2006/ 127287 PCT/ 352006/ 018185

C21H210 2N5QOr 429.11. Found: 43021 [ MrH +. HRMVS:

Anal . Calcd. for

[00339] Example 98 was prepared from Example 98A using a procedure similar to

that used for Example 5. [a]p +6.64° (¢ = 0.1, MeOH); purity by chiral analytical
HPLC [Chiralcel® OF 4.6 x 250 mm; 20% EtOH-MeOH(1:1) in heptain: 91%ee.
LCMS: Anal. Caled. for Cp3H,;C1oN30,: 441.10. Found: 442.34 [M+H]".

EXAMPLE 99
(R)-3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-6-(((S)-tetrahydrofuran-2-
yDmethyl)-SH-pyrrolo[3,4-b]pyridin-7(6H)-one, TFA salt

(0]
N
=
H N [
o Pz NH;
Cl
Cl

[00340] Example 99 was prepared by using the same method described for
Example 5, with the exception that in step SA, (S)-(+)-tetrahydrofurfurylamine was
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C21 H21 CI12N50 : 429.1123. Found: 43 0.1220 [ M+H] +.
EXAMPLE 103 5
W@ 3)0632728M nonet hyl ) - 4- (2, 4- di chl or ophenyl ) - 6- F¢T/US100§/018185
-1 H pyrazol -5-yl ) et hyl ) -
2rreth|-67d|hdr05 rrolo[3,4-b ridi n-5-one,
%/ i @génem ny[)cturao gg’t@:@g@@ﬂvas separated on

?é‘:i,“é? ' eé%@#@% Tor? @éic%ﬁ%ﬁ‘éﬁ%g FrobRBRdiL L e 1%

tHeH-MeOTB{I0Wb)in E%t@ﬁ!d EhRdifma0Yl1% r@éthyﬂ anfik REa R lﬁcgwdual

used i nstead of t utyI 3-am nopropanoate. 1H NWVR (
igsterameas) 81.22 (t, = 8.3 Hz, 3H), 2.81 (s, 3H)

s DEELRY R NN E X

7 32 ??Imtfb}ééigm@ aﬁﬁ}fﬂ%}‘&{P_},@@%gfcgb c’]r4§ X’_")z%z%iﬂnibl_%% EtOH-

MESH((dd; containfhgd),. 192 DEA:)ZJ.n Hepane (cofaiiflg 0% DEAHD0 %ee. 'H
&5%. LCVMS:. Anal. Calcd. for 15 C21H21C12N50: 429.11.
Ro(409 382, L) o1 SHRVE (mahHD,. 1.86a1 .03 (mf 3¥D), 198240 (m, 1H),

?gﬂ?gﬁ{f%%&g‘%@(m P 9054850 2, MY So BN F56-9%3 (m,
(161)( 27am 803(112 -Mme ) Addal( Caléd GHEO) B @NSI: X021 0B EShd:

-5-0
dhowa r[M@H pwﬁ AmliCopdyior G L AN #0351 8 HY. ovarde

0 OC C [00346] A m xture of
%93#8?%@@%?70 ng, 0.146 mmol), HOBT. H20 (29.6 ny,

0.218 mmol ), amoni um chl oride (15.6 ng, 0.292 mmol)
in DMF (0.5 nL) was -157 WD 2006/ 127287
PCT/ US2006/ 018185 addedEEBMPLE?_lOﬁg 0.218 mol ),

d('Sb %0(%11%%}4 Eh))ﬂ-4 %fn4n(ﬁcl{lorop eny -2-mealy -T—T&éb%-ltetrahydrofuran-z-

yDmethyl)-5SH-pyrrolo[3,4-b]pyridin-7(6 H)-one, TFA salt

(®)
N
N
H N l
o Z NH;
Cl
Cl

[00342] Example 100 (Enantiomer B; slower-moving): [0]p> +24.75° (c=
0.0985, MeOH); Purity by chiral analytical HPLC [Chiralcel® OJ 4.6 x 250 mm; 15%
EtOH-MeOH (1:1; containing 0.1% DEA) in heptane (containing 0.1% DEA)]: 94
%ee. 'HNMR (400 MHz, CD;0D) § 1.55-1.68 (m, 1H), 1.85-1.95 (m, 2H), 2.00-
2.10 (m, 1H), 2.84 (s, 3H), 3.50-3.85 (m, 4H), 4.02 and 4.24 (ABg, J = 14.5 Hz, 2H),
4.08-4.18 (m, 1H), 4.32 (s, 2H), 7.45 (d, J= 8.3 Hz, 1H). 7.59 (dd, J= 8.3, 2.0 Hz,
1H), 7.79 (d, J= 2.0 Hz, 1H). LCMS: Anal. Calcd. for CxoHz;CI2N30,: 405.10.
Found: 406.11 [M+H]". HRMS: Anal. Calcd. for C,1H,1C15N30,: 405.1010. Found:
406.1081 [M+H]".
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The m xture was stirred at anbient tenperature
overnight then diluted with EtQAc (10 nL) and H20

W@ 2006/121287 The organic | ayer was separat ed andPCT/US2006/018185

evaporated in vacuo to yield a crude Exanple 104

product. 5 EXAVPLE 105
(S)-2-(3-(AmM nonet hyl ) - 4E25 Zld c]r?llorophenyl) 2- et hyl

S(M&hilmmdtbylym{@ Mdlcbﬂopo’[ihéilly =Bkl y1Y6- %sﬁﬁétﬁ%s%iazole-
TFA salt N 0O0d 10 [ 003 To a

sol ut i Shmsth E)céﬁpf!léyqlmsﬁrmmlp [3, ﬁbmmg-S( Qne;ﬂ)FA/\mlt
added TFA (0.5 nL) and the resugting mxture stirred

for 3h. Solvent were renmoved anmd TtYe residue purified

by prep HPLC (Phenomenex/AXig N _gadient, O to

100% B) to give Exa e\ 104 TFA salt (8.6 ng, 12% as
white powder. 1H N WY="3 D) 8 2.76 (s, 3H),
3.88 and 4.12 (ABg, J= 15.0 Hz ), 4.13 and 4.24

(ABq, J 15 = 17.2 Hz, 2H), 4.58s, 2H), 7.26 (d, J=

8.3 Hz, 1H), 7.45 (dd, J= 8.3, 2,2 Hz, 1H), 7.62 (d,

J= 2.2 Hz, 1H). LCMVs: Anal. Cal cc’ for Cl7HL6CL2N402:
$003485. Evample IOBMS pfbp?lfdhi Hly-asingfvBsanfemakthofdbegibed @Eove for

%%{F}pﬁegg %Zthe exceptlon %at J:Sgrlfllg%yl 3?{Zo?(ag<??l§19)rr£e%+yli“a;1me was used
&see‘a\m&%%m Sle}%i ?ﬁ)#)ogﬂec "HOGORNGDY Mz BB § 938 Ehm),

rahydr o- 2H pyr an
8,32-(di ﬁWBM&Hdﬂthr(rAqu[.B 4415] iy, r A, msﬁ(g rzel) 4 72 and 4.78 (AB,,

T G5 .0 oot P iobo8 B 60, Taada &= B06A0 Hz,

|
¥H?ZY 71<§d {ﬂ grooH%enyl )LC W A’ﬁall Celod,fgr EZOHI%(EIF%%%‘S 9%
Foyyd: 447 45\ M+H," 7HrR|l\IfﬁSdAm&15(Eh1ﬁ&rfbﬂC§bH1§CIﬁ‘Nm2 416.0807. Found:
RYS b§edRngar P oxylate

EXAMPLE 102
(S)-3-(Aminomethyl)—4-(2,4-dichlorophenyl)-6-((1,S-dimethyl-1H-pyrazol-3-
yl)methyl)—Z-methyl—6,7—dihydro-5H—pyrrolo[3,4-b]pyridin-5-one, TFA salt

N
~
N
= NHz
N/ Cl
I
Cl

[00344]  Example 102 was prepared by using the same method described above for
Example 37, with the exception that 1,5-dimethyl-1H-pyrazole-3-yl methyl amine was
used instead of t-butyl 3-aminopropanoate. ‘H NMR (400 MHz, CD3;0OD) & 2.23 (s,
3H), 2.81 (s, 3H), 3.72 (s, 3H), 3.93 and 4.17 (ABy, J=14.5 Hz, 2H), 4.45 (s, 2H),
4.58 and 4.64(ABy, J=15.0 Hz, 2H), 5.97 (s, 1H), 7.33 (d, J=8.3 Hz, 1H), 7.51 (dd,
J=28.3,2.0 Hz, 1H), 7.68(d, J=2.0 Hz, 1H). LCMS: Anal. Calcd. for
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\' OONNM / C2Bn 0O Cl CI [00348] To a solution
of Exanple 2D (0.38 g, 0.76 mmol) in 10 nL of absolute

w®2@bhzmei was added 4- am not etrahydropyran (OPABUSZ006/018185

1.8 nmmol). The reaction was heated in a sealed vial
h ro t 0.Cft r30 mn. The reaction was
FrulieCuNect 23y Pomptiaal edioqhios: Aseleinicd o q
HNeiRS: ang 154 [ M\@éﬁ%ﬁ and concentrated
f%‘ﬂa foam The resrlﬁ%lgﬂv\g%%%rl by flash
chromat ogr aphy (elution wth 2:1 Et OAc/ hexane) to

afford 230 ng (60% of Exanple 10 106A as an off-white
solid. LRVB (ESI): 511.2EXAMPLEMO3 + Exanpl e 1068

5 O eGP £ it T R IS 5 S Dmetiy-

[3 4-b] b-methlylrﬂ Wﬂ&-%py%]&[ﬁi%g idin-Slonel PFA salt
[00349] A m xture of Exanple 1OQA (230 ny, O. 45 nmol )
and 10% Pd/C (100 ng) in 20 df"ethyl acetate was

stirred under H2 (1 atm/ & Ry;, bal | oon) for 8
h at anbi ent tenpera%EFéTﬁ e fas filtered

t hrough a pad of Celi A

car boxylic acid which S |use ectly. To a solution
of this acid (130 ng, 0.31 in 6 nmL of THE was
added et hyl chloroformate (45 L 20 0.47 mmol) and
triethylamne (110 L, 0.77 muol )" and the m xture was

q00345¢d Bikamplelios RastpReRei@ly sl tﬁE sam&mef@ d&&ﬁb%& %bove for

was filtered to renove the i'nsolubles and then t

\ﬁ@@n@ém% vg8uttha exerption ylet ( tethylt B myrazoledy-yhmethyl i am was

f water. The ure was all owed

T PRlead R Bl L rmiimatrisngais o S ey, cRbto 1 22 1,

wag 3 ¢pe seheds mist L efL =
acet at e, I:Ignd t SeEII(-)I? &rﬁ%‘i 24%3& ’\)%%827%%%’84716 (g, /=83
F}tzm&zo%amm?‘mw el M Eh e )1 78 ahﬂl4[8$.(ABE,I.B€| 15.8 Hz, 2H),
QAR A BN 1A= s 1), s (RSP e §5), 753 aa.
J=38.3,2.0Hz, 1H), 7.71 (d, J=2.0 Hz, 1H). LCMS: Anal. Calcd. for
C,1H,:CIhN50: 429.11. Found: 430.12 [M+H]+. HRMS: Anal. Calcd. for
Cy1H21CIbNsO: 429.1123. Found: 430.1212 [M+H]".

EXAMPLE 104
(S)-tert-Butyl (6-(2-amino-2-oxoethyl)-4-(2,4-dichlorophenyl)-2-methyl-5-0x0-6,7-
dihydro-5H-pyrrole[3,4-b]pyridin-3-yl)methylcarbamate

N
~N
Nl
HZN-( = NHBoc
Cl

[00346] A mixture of Example 50E (70 mg, 0.146 mmol), HOBT.H,0 (29.6 mg,
0.218 mmol), ammonium chloride (15.6 mg, 0.292 mmol) in DMF (0.5 mL) was
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by flash chromat ography (elution with 10% McOH Et OAc)
to afford 40 ng (32% of Exanple 106B as an oil. LRMS

W@ EiBh)272407. 2/ 409. 2 [ MtH] +. 5 Exanpl e 106. PCT/US2006/018185

3- (Am nomsthyl) 4- (2, 4-di chl orophenyl ) - 2- net hyl - 6-(t et
r ahy

zﬁdﬁ/EHﬁil 2/ M2, 8,218 anhglor dismrenpiatay]l ofrdnel@ol(Jyml.d9.68 §umol).

N N
o a 50 gtwla %%{lﬁ%eaéxag%%m %a’_%ﬁpvﬁﬁ”g&%?%% cfwﬁﬁ%%OAc
Lo efl) Ghid G118 (2W&§Lﬁdﬂﬁiorgéﬂ1@1l ¥t R é'b?afa%ﬁ a‘ﬂﬁlevva}g)rgtéd in vacuo
mmol ) and net hanesul f on chloride (19 L, 100

ﬁﬁmegdaméeﬁi&mnké%mo ct.owed to stir at ambient
tenperature for 18 h. The mxture was heated for 2 h

in a sealed vial to drive the reaction conpletely to
the chloride stage. ThegXiWwVPLE M&sS diluted with

ethyl acetate, washed with 1IN HC1 and brine, dried
(RSHOE-(AminaeethEbd-@i e dichioraphenyd)-2-meetbjt-Hok S Hupyodolo[3,4-

was used directly. .JoO ' 0. 06
mol) in 2 nl o1lb¥%f‘;1‘3héﬁhaﬁ® 8%6@%%@‘ (6 m_ 15
of 2M NH3 in ethanol, 12 mm and the m xture was
heated in the mcrowave or 15 mn. The

m xture was dil uted H sa' HIB and extracted
twice with CH2C12. The gaHi cs wer e dri ed (Na2SO4)
and concentrated. The residue aken up in

et hanol / et her and then there gdded HCO (33 L of 4N
HC1 in dioxane, 0.14 nmol). Th®“resulting slurry was
concentrat ed to dryness and thecsolid 20 was

at ce wi.th ether and dried in vacuo
4@@@5 S pisplsfion bt Eraraple: 0 Ptk il (1 by s added TFA
‘BFHHF e ¢ BupkRERErOUEHY fgpéh ! SoRLhiQdle MndWRatRd the
(rM@@&‘Dﬁed@ay@réiﬂHPbC((Bﬂerﬁ)me&b& AXYa 33m£1$:radléﬂ1t 1(?4 Fo }00% B) to
@12? WP?QS%TFA%H (%) mg41 2fA§) aszlwzw Rayydep. H§j H N3BH260 Bz,

(dfb @Eﬂaz%g@@;ﬁggﬁié %d%“& (é%ﬁp— 15 3% 2}71),({?3 5?%6184 (AB,,J

L=RM$2 EEzShi), 44506(s 2114))87.26 (thH:H 8*3 Hz, 165) 7.45Q044096/812 5287, 1H),
PCT/ uszooe/ 018185 EXAMPLE 1
2nish A et B YHU-LOMB: dingh C@}c@pﬁm‘ymm@lzmmm@q tFound:

8‘3’9*9 IR PRSP Caleq. g5 61103 328.0650. Found:
Wémshl[mmé
EXAMPLE 106

3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-6-(tetrahydro-2 H-pyran-4-yl)-
6,7-dihydro-5SH-pyrrolo[3,4-b]pyridin-5-one hydrochloride

N Me

N
(T

= NH, « HCI

o cl
Cl
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NM ONNH HJd OC d 5 Exanple 107A. Ethyl
2- (chl oronet hyl ) - 5- cyano- 4- (2, 4-di chl orophenyl ) - 6-

woredohytm8Tot i nate (a novel internediate) C \ PE/ORI0INS18S

N'* M C C [00351] To a solution of
2, 4- dlchlorobenzaldeh de (3.1 17.8 mol ) in 30 nL
dixamp] Benadid- dpﬁg@égp@qy;,)rz-methyl-s-oxo-ﬁ-(tetrahydro-zﬂ-

I t I am ne
By E,ﬁﬁﬁégﬁﬁ ?Béar‘ﬁa@é{ﬂ-b&%aﬂl%‘%«{awa ol ).
The m xture was allo eanbi ent
tenperature for 2 da;fj:}hln tlher was added
3-am nocrotonitrile 761 ¢ ¥ Bommh) and the
m xture was allowed to stiroat nblcqent tenperature for
24 h. The m xture had becone ick slurry. The
m xture was diluted with an 15additional 15 nL of

i sopropanol and then there was @
The reaction was stirred, at afbient tenperature for

fodz4spt TH 'a%BluhbﬁrSf ERank &%@g}’%@gfpﬁ?gfﬂ@g Wlfr'flﬁ of Qﬁ olute

reacti on was luted with

Qﬁlétl@lt\@as adﬂhé 4@@3%5@@%@&%(@56(2 \M&Ihmh)t leeaepctlon was

gla%% %?ﬁa %Wg\é}h a e%ﬁ% %Q e(glﬁirt %;Spo r’lﬁlg%g: %on was
aittisd aRysth Ia@@tat@hwaﬁlea@ﬁﬂ;ﬁ\r md @Hdr E,pfqmcggqﬁg bripe, dried

residue (6.5 g, .8 Mmvl) was ta
QM@SD&] armlpmtramdl td adoaint Abe retshhne @vamnﬁddi bg flagh . of

70% HNC3. .Th d
Fr Rt Gyl Wi 2P B R by feca it 270 e BB pE frample
11068 a5BPROS MO LI X LR TS Wis§§ o 1t3fb %ﬁb acet at e.

The organi cs were washed wth sat’ -161
WO 2006/ 127287 PCT/ US2006/ 018185 and br| ne, dried

ate The residue was purified b
ﬁi‘wg Oﬂ I@éﬁl 2%] 2 lorop 1enyl)-3- (hydroxymethyl)p 2-methyl-6- Y
(tetrahydro-2H -pyran-4-y)-6,7-dihydro-SH-pyrrolo[3,4-b|pyridin-5-one
N Me
N
O
= OH

o cl

Cl

[00349] A mixture of Example 106A (230 mg, 0.45 mmol) and 10% Pd/C (100

mg) in 20 mL of ethyl acetate was stirred under H; (1 atm, maintained by balloon) for
8 h at ambient temperature. The mixture was filtered through a pad of Celite and
concentrated to afford a carboxylic acid which was used directly. To a solution of this
acid (130 mg, 0.31 mmol) in 6 mL of THF was added ethyl chloroformate (45 uL,
0.47 mmol) and triethylamine (110 pL, 0.77 mmo]) and the mixture was stirred at
ambient temperature for 1 h. The mixture was filtered to remove the insolubles and
then there was added sodium borohydride (18 mg, 0.47 mmol) in a minimal amount
of water. The mixture was allowed to stir at ambient temperature for 18 h. The

reaction was quenched with 1N HC, extracted with ethyl acetate, and the organics
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chromat ogr aphy (elution with 6:1 hexane/ EtOAc) to
afford Exanple 107A (2.2 g, 32% as an oil which

W@ b@wi19728Dl i di fi ed upon standi ng. LRVS (ESI): PCT/US2006/018185

383.1/385.1 [MrH +. 5 Exanple 107B.
4- (2, 4-Di chl orophenyl) - 2- et hyl - 5- oxo- 6- (t et r ahydro- 2H
witereashed with brife, 7dribdr (M SO kadpgoncenteated. The residue was purified

bbb R g Sierorotk i BB s8siya T me o200 of
e 0B o Bl N G, S DT e

reaction was heated in a sealed vial in the m crowave

at 150 C for 30 mn. The reaction was _djl ut it
BxnppIaitih oA MRty Ik G- ichiorob Gans D JipEh e piseR aldro-
2P pah gD 4L By el B R SRR S RAR e
Exanpl e 107B as a% i ¥, which was
sufficiently pureqo W . hout,, purification.
LRVE (ESI): 402.2/ 284/ 2 | ”Iépﬁm i

separation of 4-(2,4-dichlor

i 07C. Chiral
he@yl ) - 2- net hyl - 5- oxo- 6-
(tetrahydro-2H pyran-4-yl) -
[3,4-b] pyridin a-3- carbon

di hydr o- 5H pyrrol o
l e into individual

atropisoners NM M Q}-NAQNI \ \~CN/ CNC O

Cl 20 C C [00353] AO. 40c§ sanpl e of racemc

i&m' e 04 Bolvasn SEBRAAbIEd 0B (3inkad.0BIRskol) (D iniTabfoEH,Cl,

D colum, 20 , 5 x 50 cmcolum, elution with 30%

iwaBROiYdepthytee)ing (33 14, f024imimtod) andonéthatiesalfonyd chloride (19 pL,

tr opi . - 162 W\, 2006/ 127287 PCT/.US2006/ 018
ot D s, s SRS BRE GrArorent PRBTBRIR g g The
@%ﬁ%w&??@d&é%ﬁpig ol fefibd 3Rty drivethe FbGol SdihpidleBeto the

0% 1 - PrOH/ hept ane, retention
chloride stage. The mixture was diluted with ethyl acetate, washed with 1N HCI and

brine, dried (MgS0O,) and concentrated to afford the chloride which was used directly.
To this chloride (25 mg, 0.06 mmol) in 2 mL of methanol was added ammonia (6 mL
of 2M NH; in ethanol, 12 mmol) and the mixture was heated in the microwave at
100°C for 15 min. The mixture was diluted with sat’d aq NaHCOj3 and extracted
twice with CH,Cl,. The organics were dried (Na,SO,) and concentrated. The residue
was taken up in ethanol/ether and then there was added HCI1 (33 uL of 4N HCl in
dioxane, 0.14 mmol). The resulting slurry was concentrated to dryness and the solid
was triturated twice with ether and dried in vacuo. The solid was taken up in distilled
water, filtered and lyophilized to dryness overnight to afford 10 mg (50%) of Example
106 as a white powder. 1H NMR (DMSO-Dg): & 8.31 (broad s, 3H), 7.79 (4, 1H, J=
1.7 Hz), 7.56 (44, 1H, J= 8.2, 2.2 Hz), 7.47 (d, 1H, J= 8.2 Hz), 4.54 (AB,, 2H), 4.15-
4.05 (m, 2H), 3.95-3.88 (m, 2H), 3.62-3.55 (m, 1H), 3.40-3.30 (m, 2H), 2.79 (s, 3H),
1.82-1.72 (m, 2H), 1.65-1.57 (m, 2H). LRMS (ESI): 406.2/408.2 [M-+H]".
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time 6.8 mn]: >99% ee. [00355] Exanple 107C 2
(Atropisoner 2; slower-noving): 160 ng, purity by 5

wa@bkiosat728mal yti cal HPLC [Chiral cel AD 4.6 x 25BCTI$208€018185

i - Pr OH hept ane, retention time 14.8 min]: >99% ee.
Exanpl e 107.
3- (Ami nonet hyl ) - 4- (2, 4- dEXAMPBEH#AY| ) - 2- net hyl - 6- (t et

R imeriyh £ 40t lgrap el Aoty e ety a2 myran-v)-

one hydr _
[0035%] %ﬁgﬂgylgléﬁ-ts %ﬁdp d;i M% (%1517@00 1119? Old&cﬁlgl;&h%e 25

mmol) in 10 nL of T q eWalledtesttube
Wi th screw cap vvaso@ﬂ”v\etl RalNi E 00,410, 2400 grade
in water, added wet)”fol yzdra2| ne (117 L,

3.7 mol ). The tube was Qi gp ccapped. Gas evol ut| on
was observed. The m xture wg lowed to stir at 15
anbi ent tenperature for 4 h\ghe m xture was filtered
through a pad of Celite and oncentrated in vacuo.
The residue was purified by reverse-phase prep HPLC
(elution wth sol vent gr adi ent 0% McOH H20 + 0. 1% TFA

to 100% MeCOH + 0.1% T Cleanfract|01 Wer e
c%‘??d'i‘lh‘édm‘f‘r @éhﬂe?s@&lqmwtwﬁtfym% ﬂhl@ml&ayw-

g)@%g&]‘% ned organics were dried
%@g&@ oncen]trat édﬁgtﬁ'ke 20 residue was taken up
in81Et20’Et()—| and t hen ded 4N HO in dioxane (50
L). The resulting white precipitMee was filtered,
washed with ether and dried il vhcuo. The solid was
di ssolved in 1 nL water,gbid &ohgd | yophilized to
afford the title conpound of amgl e 107 (25 ny, 239
as a white solid. 1H NWR ( : 8.35 (broad s,
3H), 7.78 (d, 1H, J= 1.7 Hz), 6 (dd, 1H, J= 8.2,
2.2 Hz), 7.49 (d, 25 1H, J= 8.2 Hz), 4.54 (ABg, 2H),
4.15-4.05 (m 2H), 395388(ﬁ\ 2H) , 360354(m

4 2
%[b'bssq Q“:ol s%f;m mofg%dlclﬁﬁ@eﬁ%é%ﬁ%@ Zgﬂ%éﬁ%&lmn 30 mL of
[1M|ﬂfﬂ>panol Ww6SadAed 20564 bﬂ]bi‘&%efé@'a’dtus@% gpnss& Gomol bavREmine

108
41 ?Mn%ﬁ% fHyely and gostia agid (¥ BEobRG Ay 2Theminfpegvgsiatiowed
gta g&g%&%ﬁdﬁ%ﬂé )1/"% r oe{ f)gf %dﬂysb] Tr;l%/ernl ﬂaelr% was ad added 3-aminocrotonitrile

hy d1gg; D Brmsie]) and the mixture was allowed to stir at amblent temperature for 24

h. The mixture had become a thick slurry. The mixture was diluted with an
additional 15 mL of isopropanol and then there was added 10 mL of 12N HC1. The
reaction was stirred at ambient temperature for 3 h, at which time the mixture was
homogeneous. The reaction was diluted with H,O and extracted with ethyl acetate.
The organics were washed with sat’d aq. NaHCOs and brine, dried (MgSO,), filtered
through a pad of silica gel and concentrated to afford a dihydropyridine which was
used directly. The residue (6.5 g, 17.8 mmol) was taken up in 60 mL of glacial acetic
acid and then there was added 25 mL of 70% HNO3;. The mixture was allowed to stir
at ambient temperature for 4 h. The mixture was carefully poured into H,O and was

extracted twice with ethyl acetate. The organics were washed with sat’d aq. NaHCO;
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Ga NNM NH2 HOT OCd 5 C [00357] Follow ng the
procedures described in Exanple 107, Exanple 107C 2

W@ 2eop0pi28bmrer 2, 68 ng, 0.17 nmol) was conver t BOI/U#1006/018185
the title conpound of Exanple 108 (30 ng, 40% as a

whi t lid. "HN 8 8.31 (b d
ant oo ciiod (MeSEe) Mo PpIapeds STt asice 1 et liscby Sash’

c?f?tﬂgrgghs( %]m@ﬁ)'i!vmg& é% %axgéﬁt?&c‘? ﬁ@%g(aggﬂ?@f@% 22g

33@%) asandk- \3h13ﬁ) slofy solidifiedupo8 stzmdingtHLRMS §EST): 7BB3(1f$85.1
2H), ,1.65-1.57 (m 2H). LRVB (ES1): 406.2/408. 2

[M#H] +. EXAMPLE 109 15

3- (Am nonet hyl ) - 4- (2, 4-di chl or ophenyl ) - 2- et hyl - 6- (t et
rahydro-1, 1-di oxo- 2H

AP nanB4 Ay(2)4- ﬁlc?ﬂ(ﬂbbueim)-ﬂrhahyr-ﬂo@{)& -detb3pydriod Hi-pyran-

-one hydrochloride N M /). - NH2 HCl 0l sl NOC
4cy))-6,T-@ihydeo- %emﬁ&#—@mlm&sa@pam Exanpl e
109A. Benzyl N _Me

hyl - 5oxo- 6- (t et r ahydr o- 2H

E‘(lolo [ 3, 4-Db]
}-N ~/ / C02Bn O

fibl e 2D (0.63 g,

4- (2, 4-di chl or opheny;@ﬂﬁs
- thiopyran-4-yl)-6,7\di Ay
pyridi ne- 3-car boxyl ate. /~~§
Cl Cl [00358] To a solution o
1.28 mmol) in 10 nL of absol ut et hanol was added

4- am not et rahydr ot hi opyran (0.5, 4.3 mml). The
reacti on was heated in a sealeclvial in the m crowave

S0 RN s A SO S A S R
&ﬁ&{qol? /a8 8 ddcH A-8finotetrahydropyran (168 mg, 1.66 mmol). The reaction was
heated in a sealed vial in the microwave at 150 °C for 30 min. The reaction was
diluted with ethyl acetate, washed with 1N HC], sat’d aq. NaHCOj3 and brine, dried
(MgS0,), filtered through a pad of silica gel and concentrated to afford 270 mg (88%)
of Example 107B as an off-white solid, which was sufficiently pure to be used
without purification. LRMS (ESI): 402.2/404.2 [M+H]".

Example 107C. Chiral separation of 4-(2,4-dichlorophenyl)-2-methyl-5-0x0-6-
(tetrahydro-2 H-pyran-4-yl)-6,7-dihydro-5H-pyrrolo[3,4-b]pyridine-3-

carbonitrile into individual atropisomers

N_ _Me N_ _Me
N ~
O O
Z N CN
o ci o ci
CI i

[00353] A 0.40 gsample of racemic Exaﬁxple 107B was separated by chiral HPLC
(Chiralcel AD column, 20 W, 5 x 50 cm column, elution with 30% i-PrOH/heptane) to

afford the two individual atropisomers.
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(MS™) and concentrated to a foam The residue was
purified by flash chromatography (elution with 2:1

werbathexane) to afford 375 ng (56% of 10 ExBempUS2006/018185

109A as an off-white solid. LRVS (ESI): 527.2/529.2
[ MtH +. Exanpl e 109B. Benzyl
4043544 - dEx:hhpleotﬂ‘?éhy (Atr@pisetey [1; Eastmnﬁw(ng)t rléﬁymlg, purty by

e A A DOt

T{mel6g 15 [00359] To a solution of
Exarrple 9A(0 ZOg 0.38 mmol) in 10 nL of nethyl ene
d00355] deExmapkddgC-2(Atropisoper Be sl er-aovitg):2 060 mig, mirity by

_ ﬁomfﬁaﬂ‘ﬁﬁf’gﬁ%ﬁﬁ%@ 4&@&%@;2\&; 0% tér:P(r)(SHﬁleptanﬁ,eretentlon

rtgﬁ)ec 4g)ﬂmngas> ed with Et OAc, washed with sat'd aq
: br%}/{égé dri ed (I\/gSO4) filtered through a

pad of silica gel and concentrated in vacu0’to afford
210 20 n;?érS% n:gl 109B, whi was
Juapmie 40 (émaaomstlwa §7e@rd&ﬁhll?f&ﬂlle'bﬂ)'izfme'%l'ﬁ’l'éﬂ.tetmhydr0-

e T g%égfé@s%g@%54.b1p17%.¥.9.&%qg!d}azla§&de

3- (Am nonet hyl ) - 4- ( - di oNgpiteny| ) - 2- net hyl - 6- (t et
r ahydr o- N
1, 1- di oxo- 2H-t hi opy -4-

I
&7 M3 A 5H- pyrrol o

HC Od Cd 5 [00360] Foll g the procedures
descri bed in Exanpl e 106, e 109B (210 ngy, O0.38
nmol ) was converted into the 1itle conpound of Exanple
109 as an off- white solid. 1® NVR (DMBO-D6): 6 8.28
([b03é5§qi STo E@ﬁu;azn [ E&d giéioﬂ;rﬁ %mg) ﬂdg)o 25 ﬁm@(ﬁ%ﬁfjfb mildf THF

. 3 1 = q
2414)1 thlqk Mllad test fube Wﬂlh sepew aapmaszaddﬁd et Rlei-l)~,300 mg, 2400 grade

ﬂll)water ad Acliecq g&)et) fol_poKVeg by%ygrazme%f% [,%IJ:I) 3.7 mm %) 3 1967111 e was

tightly capped. Gas evolution was observed. The mixture was allowed to stir at

ambient temperature for 4 h. The mixture was filtered through a pad of Celite and
concentrated in vacuo. The residue was purified by reverse-phase prep HPLC (elution
with solvent gradient 0% MeOH/H,0 + 0.1% TFA to 100% MeOH + 0.1% TFA).
Clean fractions were combined, free-based with sat’d NaHCQ; and extracted twice
with CH,Cl,. The combine.d organics Were dried (N a;S04) and concentrated. The
residue was taken up in 8:1 Et,O/EtOH and then added 4N HCl in dioxane (50 uL).
The resulting white precipitate was filtered, washed with ether and dried in vacuo.

The solid was dissolved in 1 mL water, filtered and lyophilized to afford the title

compound of Example 107 (25 mg, 23%) as a white solid. 1H NMR (DMSO-Dg): 6
8.35 (broad s, 3H), 7.78 (d, 1H, J= 1.7 Hz), 7.56 (dd, 1H, J=8.2, 2.2 Hz), 7.49 (d,
1H, J= 8.2 Hz), 4.54 (ABq, 2H), 4.15-4.05 (m, 2H), 3.95-3.88 (m, 2H), 3.60-3.54 (m,
1H), 3.40-3.30 (m, 2H), 2.79 (s, 3H), 1.82-1.72 (m, 2H), 1.65-1.57 (m, 2H). LRMS
(ESI): 406.2/408.2 [M+H]".
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10 2.78 (s, 3H), 2.30-2.20 (m 2H), 2.05-1.96 (m 2H)

LRVS (ESI): 454.2/456.2 [MH +. EXAMPLE 110
wW®@2q0gAZN8hoet hyl ) - 3- (am nomet hyl ) - 4- ( 2, 4- di chl peDPR®NYH18185

)-2-nmet hyl -6, 7-di hydro- 15

5H pyrrol o[ 3, 4-b] pyri di n-5-one hydrochl ori de

HZN--\1.--N NNH2 OC C - 166 WD 2006/127287

PCT/ US2006/ 018185 Exann#gA%&€€E ﬁgnzyl 6-(2-(te,
but oxycar bonyl am no) et h }

&@mmmnbﬂ)‘mag‘mhm!’d’pP@lﬂm-&e&ﬁldl%—%ﬁhﬁiopmgf%9n—4-yl)-

[3,4 b]pyrldl ne- 3- carboxylate O 04 H

c a5 [o@b@i{*ﬁﬁrﬁ*%ﬁlﬂi&&b]madnpkseonﬂny«kdsbloggdes. 21
mmol ), t-butyl-N(2-am noethy ) mearbamate (0.92 g,
5.73 mmol ) and trid ing (.08 n., 7.82 nmml) in
acetonitrile (150\n \ cared NHy & H@al ed vial at
110 C for 3h. The sol veny evaporated, and the
residue was purified by flagk Wonatography (elution
with 0-100% Et OAc/ Hexanes) afford 2.45 g (83% of
Exanpl e 110A as an off-whiteYSolid. 111 10 NMR (400

5 Mz, CDC13): S 1.34 (s, 9H), .73 (s, 3H), 3.36 (m

TR T e A M

X Qopisddvért, BOw gt 0. 1P@mRl)avalddRverted 1115 tﬂe ?ae SforaPmﬁ}d of

6-(2-(tent- Butoxycarbonylan1no )eth orop
Ezamiple P08 (B9 mg, 40%) as a white solid. 'H NMR (DMSO -Dg): 6 8.31 (broad s,

gﬁ@hﬁq o, 07177 B e TR L b S D B A 35S Hz),

10 4.54 (ABg, 2H), 4.15-4.05 (m, 2H), 3.95-3.88 (m, 2H), 3.60-3.54 (m, 1H), 3.40-3.30
(m, 2H), 2.79 (s, 3H), 1.82-1.72 (m, 2H), 1.65-1.57 (m, 2H). LRMS (ESI):
406.2/408.2 [M+H]".

EXAMPLE 109
15 3-(Aminomethyl)-4—(2,4-dichlorophenyl)-2-methyl-6-(tetrahydro-1,l-dioxo-ZH-
thiopyran-4-yI)-6,7-dihydro-5 H-pyrrolo[3,4-b]pyridin-5-one hydrochloride

N
o\\ N Me

_S N

0 _-NHz « HCI

o cl

Cl
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o OHVW N NCO2H OC Cd [00362] A mxture of
Exanpl e 110A (2.45g, 4.30 mmol) and 10% Pd/ C (122 ng)
wo 008207281 of net hanol was stirred under H2 (1PEX/D$2006/018185
mai nt ai ned by balloon) for 2 h at anbient
tenperature. The m xture was filtered through a pad of

&ﬁﬁm@e&HaAz@eealiae%Hic@borpehmlbzanqthmlesngq-ﬁa@%a?rdroaﬂ-
. Ok ' .ried nto the
Y e TP P o UG 8 O Rl e
(400 MHz, CDC13): S - 7 8Q6/M27287
PCT/ US2006/ 018185 1S@€7N o), .74 (s, 3H), 3.36 (m
2H), 3.65 (m2H), 4.50—ABq 7 Yook@n(d, 1H, J =
8.0 Hz), 7.28 (m 1H), 7.480(s, {1H)g LRVS (ESI): 480.2
[ MtH +. Exanpl e 110C. terl - But
2-(4-(2, 4-di chl orophenyl)-3-(
nmet hyl - 5- oxo- 5H pyrrol o[ 3, 4-b] pyridi n-6(711)-yl)ethylc
arbamate o 0O FINN OH OC [ 00363] T;)_a 60

1 on Tefa BKAGRA %13{8?1‘53
g?‘) lezm avvas addogg%%%ée% g)?%%%’)l%%d oxal ylldﬂg'kl o??ggéute
(ctsnphwer-pdded 4-amingtetrahydgoth®ppranl (P.5 g, Fidemmiok)t (Fhe redsion was

e A AL
O e S SO M Bl R i e
V2SO hvard extentratdt forarfoam. e rdbdus was piinfieddgdiaslon was

et RerReCuisamith Flpibacleremlia Ak e dind
b aigple 409 895 GNIEMitdRid. ey A y@%@%htﬁbﬁ/ﬁ@ﬂqﬁg?ﬁl OOS/o

purified by flash chronatogra ion w

Example 109B. Benzyl 4-(2,4-dichlorophenyl)-2-methyl-5-0x0-6-(tetrahydro-1,1-
dioxo-2H-thiopyran-4-yl)-6,7-dihydro-5H-pyrrolo[3,4-b]pyridine-3-carboxylate
o N\ Me
O
o , Zco,8n
0 ci

N

cl
{00359] To a solution of Example 109A (0.20 g, 0.38 mmol) in 10 mL of
methylene chloride was added m-chloroperbenzoic acid (206 mg of ~70% pure -
CPBA, ~0.83 mmol). The reaction was allowed to stir at ambient temperature for 2h.
The reaction was diluted with EtOAc, washed with sat’d aq Na,COs and brine, dried
(MgS0y,), filtered through a pad of silica gel and concentrated in vacuo to afford 210
mg (98%) of Example 109B, which was sufficiently pure to be used without
purification. LRMS (ESI): 559.2/561.2 [M+H]".
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15 Et OAc/ Hexanes) to afford 2.45 g (83% of Exanple
110C as a solid. IHNW (400 Miz, CDC13): S 1.36 (s,

wW@Rr)0s/127286 (s, 3H), 3.39 (m 211), 3.67 (m 2H), PCT/US2006/018185

446458(m 4H), 7.19 (d, 1H, J= 8.0 Hz), 7.28 (dd,
111, J= 8.0, 4 Hz), 7.54 (s, 1H). LRVs (ESI): 466.3
[lﬂ)pqq]nple 169. &;(ém[ngmp[h){_l)-4 2.4- dlchlorophenyl) -2-methyl-6- (tetrahydro-

PR Lo AR o Wb g S S LD R vt
Mydreélloddé1l) -yl )ethylcarb amate ~O 0 7K HN---\ N
NH2 OCd Cd - 168 WD 2006/127287 PCT/ US2006/ 018185

[00364] To a sol umS f ; e MEOC (30 ny, 0.065
mmol) in 1.5 nL /@Wen | ori de added
tHethyIamne(ZggL, .19 4 aNg'tV\g%ésulfonyl
chloride (15 RL, 0.19 nmvlo . e mxture was refl uxed
for I'h. The sol vent was eva ed, and the residue
was purified by flash chromatggraphy (elution with 0 5
100% Et OAc/ Hexanes) to yield al chloride internediate.
A nmixture of the obtained chl®ride and 7N ammmonia in

00380 o, SR the BRAGRS SernRgaf Reiihel I, ofnle 1098 10

eug b3 Simarh]) wadcdrverted@nitdithe titho@smpuiind miemxdiuplfellas IAS an off-
chr.omat ogr,aphy (el ut | on with 0-10% McOH CH2C12
a‘f’}PlE?rsd’hdle GPPErDY: Si8&esipread ERHW- & (1 és 2ahHz),

%szlém&ﬁbjé{z?y 3 éﬁ%ai%m%&( )B 9?1?@ %ég%qbilbgﬁga 4.23 (m,

)H—Z)—412405(m1 360354(m1H)340330(m2H),312307(m2H),
rrethzll-67d|hy r o- 5Hp rr0034- i di'n-5-one, TFA
s

CE74 1, 3N S0 R0 31 215- 096 (msZHIDOBRBIS (FRD): i BHG6.2
gheEfpTPl e 110D (10 ny, 0.02 mol) in 1 m of 40% TFA

EXAMPLE 110
6-(2-Aminoethyl)-3-(aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-6,7-dihydro-
SH-pyrrolo|3,4-b]pyridin-5-one hydrochloride

HoN N
> NH
o cl
cl
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in CH2A 2 was stirred at anbient tenperature for 60
m n. The sol vent was evaporated, and the residue was

w@eosfizes? by prep HPLC (Phenomenex, 10 m n gr aPCEOS$2002018185

to 100% B) and |yophilized to dryness overnight to
afford 4.9 (3 8% of Exanple 110 as an TFA salt.
IEemn lE$19A B2y} 6 &h(rqﬂrbumﬂadw@sylammdwmﬁz&?

Ao R Ryt 34RY & F gl et 2 pyigines

&Qrmywerol o[ 3 4- Db] pyridin-6(7H)-yl)ethyl carbamat e
TFA salt HN--~ N NN oC C 5 Exanples 111A and
111B. Chiral separatio f tent--butyl 2-(4-(2, 4-

di chl or ophenyl ) -3-(h d‘%‘;ymst hyl') 42- et hyl - 5- oxo- 5H- py
rrolo [3,4-b]pyridi 7E\- yl

i ndi vi dual atropisoners 0 o0-4;
~I11111..... OHoo d o A C
1118 10 [00366] A 1.95 g sanple
110C was separated by chiral HPL
colum, 20 5 x 50 cmcolum, elu
i -PrOH heptane) to afford the t

arbamate into
0 JHN--\-N N HN-N N
anfPB"111A Exanpl e
em ¢ Exanpl e
Chiral cel OD

h with 0-10%

i1 ndi vi dual

atropi soners. [00367] Exa Ie 111A (Atropi soner
10Q36d] - nd

Viiggre of Brample 2B 362, 1521 ramol)at-b@twhNy&zr@oemyl)

gl cel
ot amefe 'R 3,7 g dod R Ml U i b AR pronieie
113Bm{ Nwad BeBedTBIa s2aled vt 1 TG R 3h. G868 sEentPiHs dvipdttted,
and the residue was purified by flash chromatography (elution with 0-100%

EtOAc/Hexanes) to afford 2.45 g (83%) of Example 110A as an off-white solid. 'H
NMR (400 MHz, CDCl5): 6 1.34 (s, 9H), 2.73 (s, 3H), 3.36 (m 2H), 3.65 (m 2H),
4.51 (ABg, 2H), 5.09 (AB,, 2H), 6.98 (d, 1H), 7.11 (m, 3H), 7.28 (m, 4H). LRMS
(ESD): 470.2 (M+H-BOC)".

Example 110B. 6-(2-(fert-Butoxycarbonylamino)ethyl)-4-(2,4-dichlorophenyl)-2-
methyl-5-0x0-6,7-dihydro-5H-pyrrolo[3,4-b]pyridine-3-carboxylic acid

7<O_§N_\_N l N/\

CO,H

Cl
[00362] A mixture of Example 110A (2.45g, 4.30 mmol) and 10% Pd/C (122 mg)
in 120 mL of methanol was stirred under H, (1atm, maintained by balloon) for 2 h at
ambient temperature. The mixture was filtered through a pad of Celite and
concentrated to afford 2.08 g (100%) of Example 110B as an solid which was carried
on to the next reaction without further purification. 'H NMR (400 MHz, CDCl;): &
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chiral analytical HPLC [Chiralcel OD 4.6 x 250 nm 12%
i -PrOH heptane, retention tinme 11.0 mn]: >99%ee. -

wQa2®6/1¥82006/ 127287 PCT/ US2006/ 018185 Exanpl BCT/132006/018185

Et hyl
(am nomet 4-di chl orophenyl)-2-nmeth

5-
G 1 Sy P (o B 85 o o m D TR A B D0 At 1EL, 7

rob 0 827, D 49 1 TRMRESH REERM e & e

stirred at anbient tenperature for 15 mn. The m xture
was concentrated in vacuo. The resi due was di ssol ved

iExample 169C CrarcBatyl Et(3N2(42®01110@9H®11W Ihsairdxymeﬂyl)-%
hl th
Bt oS inte e I o D R ol |

anbi ent tenperature for ¢5m n. The m xture was
filtered through a of Si02 gel. The sol vent was

evaporated and the Si was od 10 with MsCl
(19 L, 0.24 mol) and' Et 3N

o [) in 3 nL
of CH2012 The reaction was S} =0 ™8 OC for 1 h
and concentrated to give a cr@de ptodget which was
subj ected to flash chronmat ograph | lica gel, 0-15 %
MeOH CH2Cl12) to yield a chloride internediate. A
m xture of the obtained chloride and 2N ammoni a in
MeOH (2 nlL) was irradiated in a s¥aled tube in a

r[ocga?,gvav Fo aaabitioh o@Ex&ﬁQleCI 1 {141 Qs & 14013 ﬁaﬁmﬂiﬁ 60 mL of CH,Cl,
vol atiles were renoved in vacuo. the residue was

pasiabied DME oy dioppirnEoxgiphetienidan@M i OHel, 4t htile §26 mmol).

0% B d | dr ht t
TP RETES s HHaNs 15 ot bR e SiataE R At Fhe s s
-EE c&é‘ﬂeﬂ anli*‘ﬂh%l(ﬁlé%s Wgolve M PRS0 mD) ]thé)ﬁasﬁmnggbﬁltlon was
19 (m2. 3,48 (m 2H i

s, 3H),
43055d(dA!9}@P lo SHC, FUBANA ) T, 36 i 4. 1pmed v, hdpitirred

Sop 15 il s s SBoed P Y 3RS S0 ER TR ErOAC

H@ycﬁm 348k ew{vgsﬁha%ﬂh water and brine, dried (M S04) and
N-(2-(3- (amnorretl%’ 4-di chl or ophenyl J - 2- %

svapgaBH, thy restdus Was, pznnﬁe by ﬂash chromatography (elutlon W1th 0 100%
EtOAc/Hexanes) to afford 2.45 g (83%) of Example 110C as a solid. 'H NMR (400
MHz, CDCl3): 8 1.36 (s, 9H), 2.86 (s, 3H), 3.39 (m 2H), 3.67 (m 2H), 4.46-4.58 (m,
4H), 7.19 (d, 1H, J=8.0 Hz), 7.28 (dd, 1H, J= 8.0, 1.4 Hz), 7.54 (s, 1H). LRMS
(ESI): 466.3 [M+H]".

Example 110D. fert-Butyl 2-(3-(aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-
5-0x0-SH-pyrrolo|[3,4-b]pyridin-6(7H)-yl)ethylcarbamate

7<0_:<N N
N
_\_N l A _NH
o cl
cl
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b] pyridin-6(711)-yl)ethyl)acetam de TFA salt o HWM N
NNH o C C 5 [00370] Exanple 112 was prepared

w@2iog22Be sanme net hod descri bed above for Exetmpis2006/018185

10

15

20

111, with the exception that ethyl chloroformte was
repl aced with acetyl chloride. LRMS (ESI): 407.2
[[003d41. TEXANSPluEOA bﬂEiaﬂ@le 110C (30 mg, 0.065 mmol) i 1n 1. 5 mL of

N-(2-(3-(am, norret 4- (2, 4-di chl oroE)henyI % t hyl -
sethde a\g%/dg tnethylamme (26 uL, 0.19 mmol and mathanesulfonyl

%Le@ﬁdquugg *?%6%0}1 PR VAT gl ford P P s0hu ey

teREpSABR, SMEIHROLIINS Gak Eaaﬁab@yﬁagiﬁmmﬁa&agﬂabﬁy @eii?ﬂon\’WﬁlhO-

the except| ons that et chl orof ormate was Tepl aced
V00 Bi&A g Hexamespoidlde Cb]rdemi ediatel 148 mixbire efthaobthined

ST Abt, MR st bl s A

thé%\)&a% cAR? %F‘PM" Y& }“(Sr@()(rgm4 “THe GBIVRAORRER b dratsd BRI YL tesidue
5- oxo- SHpyrrolo [3,4

b?}’qg)puntﬂiﬁd b (ﬂﬁﬂ) el;rblylatdgydphg)(dnmn ‘Ghth 021086 81eOH/CH,Cl,) to afford
hl ! ogb}) or% steps) of Exam e NEE) as an 011 LRMS (ESI): 365.2 (M+H-

BOC)".

Example 110. 6-(2-Aminoethyl)-3-(aminomethyl)-4-(2,4-dichlorophenyl)-2-
methyl-6,7-dihydro-SH-pyrrolo[3,4-b]pyridin-5-one, TFA salt

H,N N
= NH;
o cl
cl

[00365] The mixture of Example 110D (10 mg, 0.02 mmol) in 1 ml of 40% TFA
in CH,Cl, was stirred at ambient temperature for 60 min. The solvent was evaporated,
and the residue was purified by prep HPLC (Phenomenex, 10 min gradient, 20 to
100% B) and lyophilized to dryness overnight to afford 4.9 mg (38%) of Example

110 as an TFA salt. LRMS (ESI): 365.2 [M+H]".
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15

Cl 5 [00372] Exanple 111B (78 ng, 0.17 mml) in 1 nL
of 4AMHCI in 1, 4-dioxane was stirred at anbi ent

wo ewpaeasure for 15 mn. The mi xture was concePCT/HSB®U6/018185

in vacuo. The residue was dissolved in 2 m of
met hanol, K2C03 (230 ng, 1.7 mmol) and 2- brononet hyl
chl orof ormate (46 rrg O.EXAMrBLE]\lére added into the

i Jhe JH xture st
TS conBd s R A b b ops % e St S pyrrolo 3.4
filtered thro 13dinee{7 eBHy18RbamhBETFARI 4Nt was
evapor at ed andlbg?%e rzsstlgjae)%waa? treated with MsCJ
(0.13 nm, 1.70 nnnl)cg Et 3N (0.23 L, 1.70 mmol) in
3 nL of CH2C12. Thes/Tenction was ,kept at anbient
tenperature for 1Z h arld cynce ed to give a crude
product which was subjected t
(silica gel, 100 % EtOAc) to
intermediate. A mixture of th&8 o
2N 15 ammonia in MeOH (3 nL) was
seal ed tube in a mcrowave react at 100 C for 20
mn. The volatiles were renoved igvacuo. The crude
product was purified by flash chromatography (el ution
with 0-10% McOH CH2C12), treated with 2N HCO in

Slﬁeqémsglgp?l%m@ ﬂ]?d?%uora"ilfsé %rrg (}19 of1 tfw 7{&%8& ﬂ/HZ

Qiﬁil&o hSn B32hydrox3ieth leath S(dﬁofﬂﬂ rol 3?41b idin-
IR A i IR A
H)J-xl)sthx ca!Lbamﬂf)mto?QOQwal atromonmers 1. Hz) LRI\/IS
(ESI): 43% 1 [MH +. -173 WD 2006/ 127237

PCT/ uszw%1 018185 EXAVPLE 114

i chl or oph%l )..NL\'t

HYrrol o 3, 4-b] pyri d|
o g 5 [00373] Exanpl egll4d iwa

met hod descri bed above
Exanple 113, with exceptions that 2-brono
chl orof ormate was rdplaced wth 4-bronobutyryl
chloride. LRVS (ESI ) 433.2 [ MtH] +. EXAMPLE 115 ¢Ci

ie d a chloride
iA9d chloride and
adiated in a

2 oxop rroli

yl)ethyl)-6, 7-di
TFA salt O N N
prepared using the

Example 111A Example 111B
[00366] A 1.95 g sample of racemic Example 110C was separated by chiral HPLC
(Chiralcel OD column, 20 },L, 5 x 50 cm column, elution with 0-10% z-PrOH/heptane)
to afford the two md1v1dua1 atropisomers.
[00367] Example 111A (Atropisomer 1; faster-moving): 740 mg, purity by
chiral analytical HPLC [Chiralcel OD 4.6 x 250 mm; 12% i-PrOH/heptane, retention
time 6.5 min]: >99% ee.
[00368] Example 111B (Atropisomer 2; slower-moving): 662 mg, purity by
chiral analytical HPLC [Chiralcel OD 4.6 x 250 mm; 12% i-PrOH/heptane, retention

time 11.0 min]: >99% ee.
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10
N-(2-(3-(am nonet hyl)-4-(2, 4-di chl or ophenyl ) - 2- net hyl -

WG2@%0238+ pyrrol of 3, 4- PCT/US2006/018185

b] pyri di n- 6(7FD yI)ethyI)cycIopropanesulfonanide

hydrochlorlde %I c

Exyonme L1k, Byl 2- @1@51"(1%6%1) ‘b(lyé-%?l)omhﬁn&i)ﬁtmstﬂ%@rm-
5 - eQfs t enperature

e R B T L vacuo.

The residue was dissolyed in 2 mM of CH2Cl2, Et3N (0.2

m., 1.5 mmvol) and opr opanesul fonyl chloride (25

my, 0.18 nmol) were add¥ 50l ution. The

resulting mxture was stirret a Di ey, tenperature

for 6 h. s (92 L,1.2 nmol) ded. The reaction

was kept at ambient tenperat@ e jk

concentrated to give a crude p ct which was

subj ected to flash chronat ograpf silica gel, 100 %

20 EtOAc) to yield a chloride intgrnediate. A m xture

of the obtained chloride and 2N ammonia in MeOH (2

[0D369}as Exangpde &1 1HRI(58mg, Oslazaimmbll inblemi rofaMiH] amdydedioxane

react or at 140 C for 3 vo] atil es were

vantired af Ambieat smperRETE %ﬂé 3‘3&%@ wag pgneefgpted in

T e
dth@ahestoRirinbte (QZNLHQb 13 b PRereddide P oo Mioh 0T fetilding
18 mg (24%for 4 steps) of Exanple 115 as a solid. 1H

INiVFRUIEATES skiFted aGmaigNt tergperatipe (cml Senin.)Thegmixfure gvas filjered=

Big S 433 h %olveg?éfé Suspdihid il FRIAE Yo regea
@uﬁ M@l ﬁzg P~§50 o)) %méé};md] (30 n°[]L . F%l]-dé)m I%gfgg f{ ?ﬂzc‘ﬂz The

lraa@tﬂ)r( @as( slmedcatré@"@ﬂo) 1 41 @z wn@hn@htedm phveraydrydegprodudt yhich
5- 0X

ol 0
WG ey Sybiattiapth Siiened 143 YaMeQEY CH:CL to vield a
VG5 @ QhedteS WO miatR: 6f\thdobtained chloride and 2N ammonia in MeOH

(2 mL) was irradiated in a sealed tube in a microwave reactor at 100 °C for 16 min.

The volatiles were removed in vacuo. the residue was purified by prep HPLC
(Phenomenex, 10 min gradient, 20 to 100% B) and lyophilized to dryness overnight to
afford 12 mg (18% for 3 steps) of Example 111 as an TFA salt. 'H NMR (4OQ MHz,
DMSO-Dg): & 1.08 (m, 3H), 2.76 (s,‘3H), 3.19(m 2H), 3.48 (m 2H), 3.88 (m, 4H),
4.55 (Abg, 2H), 7.18 (s, 1H). 7.39 (d, 1H, J=4.0 Hz), 7.57 (d, 1H, J= 4.0 Hz), 7.80
(s, 1H), 8.12 (s, 2H). LRMS (ESI): 437.2 [M+H]".
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15

I NH2 0 C C [00375] Exanple 116 was prepared using
t he sane nethod descri bed above for Exanple 115, with

w0 bmeaxnept i on that cycl opropanesul fonyl chl or PCBEUSHE6/018185

replaced wi th benzenesul fonyl chloride. 1H NVR (400
MHz, CDCl1l3): S 2.84 (s, %YI 24(m 15 2H), 3.66 (m
3.76 (d, 1H, J=13. E P 142(ABq 2H), 7.15 (d,

RS G e ety oy P i

0\s,0 OCN~ M]pb&‘iﬂln—ﬁ(?ﬂ)-)ﬂﬁbtﬁ)yl)aceiaﬁﬁid\éﬂ‘mﬁ)ﬁt 127287
PCT/ US2006/ 018185 [0Q376] Exanple 111B (85 ng, 0.18
nmmol) in 1 nL of 4M in 1,4-di oxane was stirred at
anbi ent tenperature fgr 15 nin. yThe m xture was
concentrated in vacuo. Yhg/resi ru was di ssolved in 2
m of THF, t-BuONa (86 ny,
chl or opr opanesul f onyl chlorbde (39 ng, 0.22 nmol) were
added into the solution. The ssdf!'ti ng m xture was
stirred at anbient tenperatur 1 h. The m xture
was filtered through a pad of "$02 gel. The sol vent
was evaporated and the residue was treated wth I\/BCI

58l Cpnamisle Tihuby g%g%%E o gh%éﬁ%%t%?t%a%ﬁ?séﬁ?ed above for
SAMPIAL14" Fith e c?kcébt iﬂ;o?(g ﬂnﬁtﬁ Wik ¥ 1&68'%%@1 acetyl

prodEct whi ¢ rorra ogra

¢otidec RS, (E$DO4%E{M] to 10 yield a chloride
intermediate (43 ng, 48% . A mxture of the obtained
chloride and 2N ammonia in MeCH (3 nL) was irradiated

in a sealed tube in a i ctor at 120 C for

20 min. The volatiles %anvggql n vacuo. The crude
quae(Gt(anﬂnomcnhyl)m-ﬁd:l kigchidmphem}-ammgr-ﬂbhy—sfbbyiﬂomﬁ 4-

with 0-10% MeQH/ }}) treate th
b]pyr1d1n—6(7 -yl)ethyl)acetamlde TFA salt

HN_\_ %

[00371] Example 112-1 was prepared using the same method described above for

Example 112, with the exceptions that ethyl chloroformate was replaced with acetyl
chloride and Example 111B was replaced with Example 111A. LRMS (ESI): 407.2
[M+H]".
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2N HC1 in MeOH, and evaporated to afford 12 ng (30%
of Exanple 117 as a solid. 15 1H NWR (400 MHz, CDC 3):

w®@2@622726m 2H), 2.83 (s, 3H), 3.02 (m 2H), 3PQIUSIN6/018185

2H), 3.35 (m 2H), 3.61-3.78 (m 4H), 4.53 (ABq, 2H)
714(d IH, J= 8.3 Hz), 7.36 (dd, IH J= 7.7, 1.
7.53 (d, 1H, J—17EXIAMPLEI\133(ESI) 469. 1

[ EXAMPLE 118
3%(2” & mimoms i Betedisbloyophon D 2-meehylci-oxaHsiFrolol3, -
oyt 1 4t ne o0 S Qb Snd o fiatliain.2-ome nygrogplgride

NH2 0 C C -176 WOR006/ 127287 PCT/ US2006/ 018185
Exanpl e 118A. Benzyb/( y

6- (2- (tent-but oxycanbo

di chl orop henyl)-2-ne &\{Hyh{ﬁﬂ X L6
[3,4-b] pyridine-3- carboxyl e
OCI C 5 [00377] Exanple 148A
sanme net hod descri bed above fo
exception that tert-butyl 2-am
replaced with tert-butyl 2-am nogthyl (nmethyl)

carbamate. LRMS (ESI): 584.3 | +. 10 Exanple 118B.
GogI2f t eExaﬁplmea(ﬂsomg; I0( Terhimyl))ia M b o€ Yy HICE #r (,2-dfoxane
dlchlorgphen ) - 2- met hyl - 5- ox0- 6, 7-di hydro- SFprrroIo
vgas&tlg]e 58,2}1‘{1 pﬁtéclgpergglg%@ylﬁ inaing Jihg myxfyre was concentrated in

vacuo. The residue was dissolved in 2 ml of methanol, K,CO; (230 mg, 1.7 mmol)

¥no) et hyl )-4-(2, 4-
- dimlij;/dr 0-5H-pyrrol o
70 N N/ CO2Bn
s gir epared using the
anple 110A with the
hyl carbamate was

and 2-bromomethyl chloroformate (46 mg, 0.25 mmol) were added into the solution.
The resulting mixture was stirred at ambient temperature for 15 min. The mixture was
filtered through a pad of SiO, gel. The solvent was evaporated and the residue was
treated with MsCl (0.13 mL, 1.70 mmol) and Et;N (0.23 mL, 1.70 mmol) in 3 mL of
CHCl,, The reaction was kept at ambient temperature for 12 h and concentrated to
give a crude product which was subjected to flash chromatography (silica gel, 100 %
EtOAc) to yield a chloride intermediate. A mixture of the obtained chloride and 2N
ammonia in MeOH (3 mL) was irradiated in a sealed tube in a microwave reactor at
100 °C for 20 min. The volatiles were removed in vacuo. The crude product was
purified by flash chromatography (elution with 0-10% MeOH/ CH,Cl,), treated with
2N HCl in MeOH, and evaporated to afford 10.1 mg (13% for 4 sfeps) of Example
113 as a solid. "H NMR (400 MHz, CDCl3): 6 2.82 (s, 3H), 3.51-3.76 (m 8H), 4.22
(m 2H), 4.50 (m, 2H), 7.14 (d, 1H, J=8.3 Hz), 7.35 (dd, 1H, J=8.3, 1.7 Hz), 7.54 (d,
2H, J=1.3 Hz). LRMS (ESI): 435.1 [M+H]".
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IN\__ NNCO2H OC C [003781 Exanple 118B was
prepared using the sane nethod descri bed above for 15

wE2@apt287110B wi th the exception that Exanpl e RATIBS2486018185

10

15

20

repl aced with Exanple 118A. LRVMS (ESI): 394.2

(MtH-BOC) +. - 177 WD 2006/ 127287 PCT/ US2006/ 018185
Exanpl e 118C. tent-But y|lEXAMPLE 114

rzret(i-%l%gnd'o d%_ﬁglbﬁ%@EA{I&n%ll(%rg’ghérgif)qi-%%ﬁglt-g—ﬁ-%z-(z)xopyrrolidin-1-
pyri di nyBéhid)-6yT- I -5

G T OoR T ST R oSBT Sehe P
same net hod descri bedfabove for 5 Exanple 110C with

t he exception that npl e 110E was replaced with

Exanpl e 118B. LRMVB (ESMI™\ 380 72 ( MrH BOC/ MtH) +.
Exanpl es 118D and 118E. Chi M ragupn tent-butyl
2-(4-(2, 4-

di chl or ophenyl ) - 3- (hydr oxyngt h
rrolo [3,4-b] pyridin- 10
6(7H) -yl ) et hyl (et hyl ) car bamat to individual
atropisoners ~OO0 0 N-NN NN, I OOHO0C O0CQ d
Cl Exanple 118D Exanple 118E [00380] A 875 ng sanple
490373t e nExarEpkeriidovas I8 anebusegthe atree meghodhlesaibeddPb @ for

M{@L ‘_I;gi%wclﬁ fhe le)lcjcga?)’tiorzlg thgf 2-%ro)1(tn05rgetlcl3rr? c%?clrggnnhateel vya}slrg;ﬂaced
with 4-bromobutyryl chloride. LRMS (ESI): 433.2 [M+H]".

chet hyl - 5- oxo- 5H py

EXAMPLE 115
N-(2-(3-(aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-5-oxo0-5H-pyrrolo[3,4-
blpyridin-6(7H)-yl)ethyl)cyclopropanesulfonamide hydrochloride

s %o
HN N
_\_N | N
= NH2
o ci
cl

[00374] Example 111B (70 mg, 0.15 mmol) in 1 mL of 4M HCl in 1,4-dioxane
was stirred at ambient temperature for 15 min. The mixture was concentrated in
vacuo. The residue was dissolved in 2 ml of CH,Cl,, Et;N (0.2 mL, 1.5 mmol) and
cyclopropanesulfonyl chloride (25 mg, 0.18 mmol) were added into the solution. The
resulting mixture was stirred at ambient temperature for 6 h. MsC1 (92 pL,1.2 mmol)
was added, The reaction was kept at ambient temperature for 1 h and concentrated to
give a crude product which was subjected to flash chromatography (silica gel, 100 %
EtOAc) to yield a chloride intermediate. A mixture of the obtained chloride and 2N
ammonia in MeOH (2 mL) was irradiated in a sealed tube in a microwave reactor at

140 °C for 30 min. The volatiles were removed in vacuo. The crude product was
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PrOH heptane) to afford the two individual
atropi soners. 15 [00381] Exanple 118D (Atropi soner 1;

wWO0 28642728DVI Nng) . 248 ng, purity by chiral anabP@t/usmbe6/018185

HPLC [ Chi ral cel (D4 6 x 250 mm 12%i-Pr()—l/heptane
retention _tinme @1’»{5 >99% ee. 00382 Exanp
Mlsﬁe by Hagh Wtogap@f ionypith OrdP? Ma@szﬁh)J ﬁregatqslywnh

L OB 57 AR e i e

aﬁ%ﬁ \(/\531@2006/:4{%7287 %?Usgggg?gmé%%’l g @fisz&ﬁ

3.369 n(lﬂﬁaali%(s 3H), 3.4 peoad, s5OH),B.664BI7S (11, 4H) (4051 (]sHaH)]?:.lG (d,

1 5208 @ et s3a 0558 (AT 2Tt itV

1 469.1
fent - But y{Z-(:l-(arri nonet hyl ) - 4- (2, 4- di chl or ophenyl ) - 2-
nmet hyl - 5- oxo-5H pyrrolo [3, 4-Db]
pyridin-6(7H) -yl )ethyl ( ?amateooNHZ O d
Cl [00383] Exanple 118 8d usi ng the sane
AL {2065 (i b §-diclor dpIRADH -l 4L -
excg;tl on that ﬁ%><)€m@/e 10(():1- vvasﬂﬂgpl acﬂg WI(% §E12§»%Toéo[3,4

10 118E.blpyttiR- 6(4ﬂo-yudmy1m@ma)esusonmﬁﬁleaqdrwmqriae 83
(s, 3H), 2.86 (s, 3.45 (m 1 H) 3.691-3. 77(m
3H), 448(m 2@@_4@ 1 H J= 8.3 Hz), 7.36 (dd,

1H J= 53 (d, 4, J= 2.2 Hz). LRMS
(ESI): 379. 2/4792[!\/& V‘I 19 15

3- (Am nonet hyl )-4-(2, 4- d| chI orgpRepAl ) - BHaret hyl - 6- (2- (
nmet hyl am no) et hyl ) -6, 7-

di hydr o- 5H pyrrol o[ 3, 4- b] pyri d n. €! hydrochl ori de

H\--N N N2 0 C o [00384] Exheoplle 118 (15.8 ny,
0.03 mol) in 1 nL of 4MHCL in 1¥-di oxane was
stirred at anbient tenperature forcil5 mn. The m xture

ms?ﬂgi) n C]‘Exngnrlp teelcliﬁ vaas prepared using the same method described above for
Example 115, with the exception that cyclopropanesulfonyl chloride was replaced
with benzenesulfonyl chloride. 'H NMR (400 MHz, CDCl3): 6 2.84 (s, 3H), 3.24 (m,
2H), 3.66 (m, 3H), 3.76 (d, 1H, J=13.8 Hz), 4.34 (AB,, 2H), 7.15 (4, 1H, J=8.3
Hz), 7.40 (m, 3H), 7.54 (m, 2H), 7.79 (d, 2H, J= 7.1 Hz). LRMS (ESI): 505.1
[M+H]". '

EXAMPLE 117

?\/o
_\_ %
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20 vacuo evaporated to afford 13.2 ng (98% of Exanple
119 as a yellow solid. NVMR (400 MHz, DMSO-D6): 6 2.81

w@ 2006324287 3. 15 (d, 2H, J= 5.5 Hz), 3.56 (m 1HCT/AUSHIO018185

WO 2006/ 127287 PCT/ US2006/ 018185 3.70(m 1H), 3.79
(m 1H), 4.07 (m 1H), 4.61 (m 5H), 7.56 (s, 2H),
100376] s, Exhinple BLIBB(SC smg, Z)H)S mfhol5a M mLHF 4AM BUBid ESldioxane

gga(%f%{*lﬁgm %m%ﬁ%&ég 13 ginc flihs i tas yles 9%%%‘?%4%‘4 in

pyr | Fpﬁp%%ﬁeq#g(? SéIVﬁs In} ﬁ}lr?gtTr%}T ét u(%l\é%ﬁ fo am %mol) and 3-
hjn]:brqmbpmesdleﬁor@l chlGrid2 (39 m,N. 2HAMAD wereiaddid ko the solution. The

Exanpl e 120A
EC%WHW)SMCQ ot aRiPRHFBEPRRER )L Ip The pHyurgwesfiltered

(Chovgl  Bag REF Qs ot The soemtyag oIS APy SR e

|Wl-’£lt5MBﬁIda ((h@&‘imlc; ththdB anklEtng 0.14 &L, 10 finol)Gh 5[RI03BEH,CL,,

T%asolutlon of Exanple 118E (240 ng, 0.50 nmol) in 5
miDegpactinp as kepigt gmb(e[l}t temperature i ;1 and goncentrated to give a crude
TERSSAH RIS Sy (900 1885

tydelp e rchiotide intemnetighi43 ﬂ@,ma%)( tAlREx @S oflthe obaiRA chiatide and
i n_vacuo, The residue was, subjected to flash
AY SRy #pMeOtL(3 m%hwg%madlai@bn% SE@levk@}betla aamfswvg reactor

3;1? I1 261 "CW&J ﬂrﬁ%@ I?t\}oﬁtﬁgs Wwite r edo 3 d’aﬁﬁm’_%F ﬁ]élde ’product was

I OXane tenper a ure

igled @;} ﬂmx thtbmaasaph (Sletdd attﬁ @-m% Mécm/f @HJ@@) WBated with
(lﬁ@ Exarrple120 as a solid, whi

podevanerated tqﬁﬁmd\lﬁm@o%h@f Exampledrw as a solid.

“E“Wl%ﬁf@fl\@ SRCE AT Mabt i, 28 bothibaion (B 3. 25,

C@%}gggs (mEQﬁgJ 16r- éﬁ}sgﬁa 4, %?53!@@9 2B Bf Ras LMy 736
(dd, 1H, J= 77 16Hz) 7.53 (d, 1H J 17Hz) LRMS (ESID): 469.1 [M+H]".

EXAMPLE 118
tert-Butyl 2-(3-(aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-5-o0x0-5H-
pyrrolo[3,4-b]pyridin-6(7H)-yl)ethyl(methyl)carbamate

7<0_<N_\_ N\
/ N | = NH2
o cl
Cl
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added. The resulting m xture was stirred at anbi ent
tenperature overnight. The reaction was concentrated

W e0ogityesa crude product which was subj ected tPRPCT/US2N6/018185
-180 WD 2006/ 127287 PCT/ US2006/ 018185 chromat ogr aphy
(silica 100 % EtQCAc) to yield a chloride
i FExample dg&zﬁe Bepzy lrﬁ-@P@ﬂé-b@ltOXWherhmemeﬂdyl)dmm)dbylqu 4-

t‘ﬁlﬁ@ q’ﬁaﬂb grlg\ﬁé{;é %r‘bxé?c‘% ZY‘\F@Y& ’@YF gﬂ f§§ MHX%%%.PF;?'

@akpétyifte were renoved in vacuo. The crude product
was purified by flash chromatography (elution 5 with
0-10% MeOH CH2C12), Ié%t ed wwith 2N HJ in MeOH and
evaporated to affor ngy (24% or 2 steps) of
Exanpl e 120 as a s?rF(d / ‘

1.25 (m 3H) 2.83 (s, 3H),
2H), 3.61-3.80 (m 4H), 4,52(9d]
8.3 Hz), 7. 36 (dd, 1H, J= 2.209 8,
J=1.6 Hz), LRMS (ESI): 471.1 |
N-(2-(3-(am nonethyl)-4-(2, 4-dicr
5- 0x0- SS- pyrrol o [3 4-

1[]ﬁ&;/rl di n-6(7H) ) et hyl ) - N- net hyl mst hanesul f onam de
Hal t Esmop l\ﬁzk W ep@ed udisg [le0esiEmdEhkadpéserii@ilabove for

AEHBETTOR vafion e %8@@‘5{%&%“““ Healpgayes
GBh1ecdddritRs-hiapl ReathodtmeMB RS OERMSC@S@L. %g 9.3

and TFA salt was obtai ned i nstead of
([M)'CH]M—E, DMSO-D6): S 2.73 (s, 3H), 2.76 (s, 3H), 2.82

(s, 3H), 3.28 (m 2H), 3.63 (m 3H), 4,08(m IH),
4.55 (s, 2H), 7.40 (d, 1H, J= 2.2 Hz), 7.55 (dd, 1H,

2 .
10 \E}ﬂ&nf]])_le §1§B @ (ﬂ)ez%guyo%i'éﬂﬂboﬂﬁ(m}?ﬁ)a%ﬁ%%&lgﬁa%_;%37
mlmﬁ}’l)@&]mﬂlyl-EW%Ediﬁbﬂiro-SH-pyrrolo[3 4-blpyridine-3-

N (2-(3- ] thyl)-4-(2, 4-dichl h ') -2- et hyl -
T R

w90 3H), 2.94 (m
C@2Bh4 (d, 1H, J=
¥ 7.53 (d, 1H,

. 10 EXAMPLE 121
ophenyl ) - 2- net hyl -

[00378] Example 118B was prepared using the same method described above for
15 Example 110B with the exception that Example 110A was replaced with Example
118A. LRMS (ESI): 394.2 (M+H-BOC)".
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b] pyri di n-6(7H)-yl)ethyl)-N nethyl cycl opropanesul f ona
m de hydrochloride 0 > o\N N NH2 0 C C 5

WO 0@88B828Exanpl e 122 was prepared using the saPeT/De10he0ls185

descri bed above for Exanple 120 with the exception
t hat et hanesul fonyl chloride was replaced wth

Exalpie dI8Ccri-Bury) 2-(44(2 drdicislor dph ebR-3-@BAr b Fmethyl)-2-

CDC13): S 0.93-1.26(m 4H), 2.22 Sm 1H), 2.83(s,
mfrﬂ,lylzs.-w-éé';pmlp[334-é1;33(rh41n2¢071,‘1)-3f.)etlwé(nmhxl)c@;né)?matesz
(s, 2H), 7.15 (d, 1H b 8.3 Hz), 7.35 (dd, 1H J=
8.3, 1.6 Hz), 7.53 (&b—«H, J= 1.7 Hz), 10 LRVS (ESI):
483. 1 [I\/H—|]+ EXA 1 N
N (2- (3- (am nonet hyl M- 44 (2 M-ni chl of ophenyl ) - 2- et hyl -
5- ox0- SH-pyrrol o [ 3, 4- OH
b] pyridin-6(7H)-yl)ethyl)-1, 1ol-triflgloro-l\l-rrethyl nmet h
anesul fonam de 15 hydrochl ori de CS NNH2 0d
Cl [00389] Exanple 123 was prepkged using the sane
nmet hod descri bed above for Exanplle 120 with the
excepti on that ethanesul fonyl chl &ide was repl aced

Fﬁ ng] t r%ﬁxﬂ%;ﬁﬁétvba% ﬁ%ﬁ%%gdgﬁg @5@4@%%@@%@5%& above for

EXAiplé 1102 with the exception that Example 110B was replaced with Example

3- ( Ami nonet h 24dch|oro hen 2- et hyl - 6- (pi
éF§E1 %RMS),QE§¥)6)3;8024802(M+H-BOC§’M H>§J) y (pip

di hydr o-5H pyrrol o[ 3, 4-b] pyri di n-5-one TFA salt

Examples 118D and 118E. Chiral separation fert-butyl 2-(4-(2,4-
dichlorophenyl)-3-(hydroxymethyl)-2-methyl-5-oxo-5H-pyrrolo[3,4-b]pyridin-
6(7H)-yDethyl(methyl)carbamate into individual atropisomers

0 0
”“;%L f“—%@
Example 118D Example 118E

[00380] A 875 mg sample of racemic Example 118C was separated by chiral
HPLC (Chiralcel OD column, 20 W, 5 x 50 cm column, elution with 0-10% i-
PrOH/heptane) to afford the two individual atropisomers.

[00381] Example 118D (Atropisomer 1; faster-moving): 248 mg, purity by
chiral analytical HPLC [Chiralcel OD 4.6 x 250 mm; 12% i-PrOH/heptane, retention
time 11.5 min]: >99% ee.

[00382] Example 118E (Atropisomer 2; slower-moving): 240 mg, purity by
chiral analytical HPLC [Chiralcel OD 4.6 x 250 mm; 12% i-PrOH/heptane, retention
time 17.5 min]: >99% ee. "H NMR (400 MHz, CDCls): & 1.35 (s, 9H), 2.85 (m, 6H),
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N HN}-N~/ NH2 OCd C 5 Exanple 124A. Benzyl
6- (1-(teat-butoxycarbonyl) pi peridin-4-yl)-4-(2, 4-

waelc@hlizrephenyl ) - 2- met hyl - 5- oxo- 6, 7- di hydr o- SHEYUSWDE018185

[3 4- b] pyridi ne 3- carboxylate ON ~--NaN ~O C02Bn
0 [00390] A m xture of Exanple 2D (1.60 g,
33 %(rwr?éi)) 3 63 @WﬁﬁérzH)B\ﬂ 8O- Y Eerdkd;, Ad7(d.16LmMg8.331587.36

TR T et O 7 Rty T BRSIR Yhprasg2

IM-HYfor 3h. The solvent was evaporated, and the
residue was purified by flash chromat ography (elution
with O- 100%EtOAc/Hexanes) to afford 1.32 g (66% of

259;%18 ﬁé r?%u daoéégﬁ#m%)}g(%% %r'épﬂaen 3 methyl-s-
(m—sm)yrrm@w Jﬁadfmim@gn)&@%m@@rba f0-7. 11

, 7.30 (m 4 MtH- t - Bu) +.
-183 V\D 2006/ 127287 P_{ 82006/ 018185 Exanpl e 124B.
6-(1-(ter Butoxycarb yb)plperldl r4-yl)-4-(2, 4-

di chl or ophenyl) - 2- '5\\'__ ydr o-5H pyrrol o
[3,4-b] pyridine-3- car boxyTi I 21O M,YNaN _0 CO2H
oa dad

cl

[00383] Example 118 was prepared using the same method described above for
Example 110D with the exception that Example 110C was replaced with Example
118E. 'H NMR (400 MHz, CDCls): 6 1.35 (s, 9H), 2.83 (s, 3H), 2.86 (s, 3H), 3.45
(m, 1H), 3.691-3.77(m, 3H), 4.48 (m, 2H), 7.12 (d, 1H, J= 8.3 Hz), 7.36 (dd, 1H, J =
8.3,2.2 Hz), 7.53 (d, 1H, J=2.2 Hz). LRMS (ESI): 379.2/479.2 [M+H]".

EXAMPLE 119
3-(Amin0methyl)-4—(2,4-dichlor0phenyl)-2-methyl—6-(2-(methylamin0)ethyl)-6,7-
dihydro-SH-pyrrolo[3,4-b]pyridin-5-one hydrochloride

i N
_\—N !

Cl
[00384] Example 118 (15.8 mg, 0.03 mmol) in 1 mL of 4M HCl in 1,4-dioxane

was stirred at ambient temperature for 15 min. The mixture was concentrated in
vacuo evaporated to afford 13.2 mg (98% ) of Example 119 as a yellow solid. NMR
(400 MHz, DMSO-Dg): 6 2.81 (s, 3H), 3.15 (d, 2H, J = 5.5 Hz), 3.56 (m, 1H),
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5 [00391] A m xture of Exanple 124A (1.32 g, 2.17
mol ) and 10% Pd/C (66 ng) in 90 nL of nethanol was

wa@riosnetsunder H2 (latm mai ntai ned by bal | oondCT/082086/618185

at anbient tenperature. The m xture was filtered

t h%mf °“g THDGbAD . 1EDahdl s D ) s, & Sk OROvie? 5, 11D

N TR, SRS SR IR 1 E51 08
4H) 2.75 (m 4H), 3.46 (s, 2H), 4.20-4.43 (m 4H),

7.16 (d, 1H), 7.27 (d, 1H) . 7.46 (s, 1H. LRVB (ESI):
464, 1((M+H-tHzBu)+. E&aangbAMﬂbElt rI-B:?yI (Esh)

41\(-#{32-&{‘%%10%2%5@%@&@ %ih%cg?’o;{fagl}(eq{y?)’fi’-ﬁétﬁ%'-é-b%&-sy-pyrrolo[3,4-

pyr i db]pyﬁﬁmemﬂoL;)l}utnﬁw\umﬁxyletﬁaﬁ@amhahﬁde Ryd¥ochloride
5 C [00392] To a solution of

Exanpl e 124B (1. 38 g, w2066 mmol ) in 80 nL of CH2Cl12
was added DVF (3 drgps) and oxal y| chloride (2Min
CH2C12L, 1.4 ni, 2.80 fiD\). S~Hewrkture was al | owed
to stir at anbient tenperatuke tor !l Inp,Iriethylam ne
( 0.74 nlL, 5.32 nmmol) was added. The sol vent was
evapor ated, and the residue Ras, 220 @urified by flash
chr onat ography (elution with O- o Et OAc/ Hexanes) to
afford a solid which was dissoM™Ned in THE (100 i),
the resulting solution was cool egydown to -78C, and
LAH (IMin THF, 2.7 nL, 2.7 mmol) was added. Stirred
for 30 mn. The reaction solution was filtered

%@5}%@8 %@%—ﬁl oSS da e Bl b ket

qhieydarhi f6,7d Brolc}44- Qiksl i
(ESI )36la 450, I?1\ 4+ﬁ%§rgﬁ%a";ﬁp e@ifﬁﬁpgﬁé‘ ¢ Py chloride

Chi r al separatlon of -' 4- (2,4 5

di chl or ophenyl ) - 3- (hydr oxyT# ngt hyl - 5- oxo- 5H py
rrol o[ 3, 4-b] pyridin- 6(7H)-y )p| peri-di ne-| - car boxyl ate
into individual atropi somsr§ Mo~ €H NDN | OH O

Cl
[00385] To a solution of Example 118E (240 mg, 0.50 mmol) in 5 ml of CH,Cl,,
Et;N (0.7 mL, 5 mmol) and methanesulfonyl chloride (0.39 mL, 5 mmol) were added.

The resulting mixture was stirred at ambient temperature overnight. The mixture was
concentrated in vacuo. The residue was subjected to flash chromatography (silica gel,
100 % EtOAc) to afford a solid , which was stirred in 10 ml of 4N-HCl in 1,4-
dioxane at ambient temperature for 30 min, the reaction mixture was concentrated to
afford 186 mg (86%) of Example 120A as a solid, which was sufficiently pure to be
used without purification. LRMS (ESI): 398.1/400.1 [M+H]".

[00386] To a solution of Example 120A (40 mg, 0.09 mmol) in 2 ml of CH,Cl,,
Et;N (0.13 mL, 0.93 mmol) and ethanesulfonyl chloride (100 mg, 0.93 mmol) were
added. The resulting mixture was stirred at ambient temperature overnight The

reaction was concentrated to give a crude product which was subjected to flash
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c od VI VI ad G Exanple 124D Exanpl e 124E

[00393] A 1.38 g sanple of crude racem c Exanple 124C
woa®eaensar ated by chiral HPLC (Chiral cel OD cpCT/OR2002018185

, 5 x 50 cmcolum, elution with 0-20%i 10

PrOH heptane) to afford the two individual

chtdragtbgaply @ilich @613 94 YEREMt)do yivida cHWoridpindomediate. A

BTt s g SRl B Y

r A %ﬁztgoen% a nun}eo“Zav% régc at TIP% 86 5[89139@6 VoXAfid Were

i"'somer OWEr - novi ng nmg, purity by

r@ﬁo‘é@d fr2bacad ﬂfmtctm|pr<bﬂfﬂcﬁw[a§3huﬁﬁéd:w ﬂﬁb ohrcﬁna(co@‘éphmﬁdutlon
20% i - PrOH heptane, retention _tine % (?L %&
eigh OEO&mMe@PEﬁIZCh) treated with 2N HCl in MeO an vapora ed to afford

]e]rﬁgngA'&lﬁ‘o? r}gr P Xtelgs) of f*] afﬁp?é £ eRhan yh)l\'ﬂngn@ba Yrad (ﬁ]ﬁCB): 5
V. b% o, 31—'{2"2@3% %HSFQ Dy r(§ @IH)[ §94(1lia1 DHIY, laomns 30 Qme4HFA 52(s, 3H),
%04 ¢4, 16h Jof 8 Em)crﬂ 16 (ﬁzMEH(% 2@ 8 bh&b 7r§&cﬂd) IIiLnfi 14 Hek

E 0.3 mmol ) and net hanesul f onyl
?h‘\’%&r‘ﬁ@ é@NLM%Ht nmmol ) were added. -185 WO
2006/ 127287 PCT/ US2006/ 018185 The resulting m xture

was refluxed for 1 h. The reaction was concentrated to
give a crude product \/\/EWQ%j ected to flash

Eﬁ&”&é&%ﬁ?@%«»&é% 8 Sorapnew 2Rk side i pdritiols -
€ € i1l d
c °“@§Vﬁ§ ﬁ{)ﬁe a,lmam RAN-melRHH ﬁ& eiulfosamitle THA sile

in a i'n a 'mcrowave reactor at 5 100 C for
15 min. The volatile$ were renoved in vacuo. The

resi due was sti rred—TSq nil of TFA/CH2C12 (1:1) for

15 mn. The mxture\éﬁﬁ,‘s\g‘n d, the residue was

purified by prep HPLC (Phentnehe 10ngg N gradient, 20
to 100% B) and | yophilized 0

yn&ss overnight to
afford 22 ng (40% of Exanpl®% §tan TFA salt. 1H

Cl

[00387] Example 121 was prepared using the same method described above for
Example 120, with the exceptions that ethanesulfonyl chloride was replaced with
methanesulfonyl chloride and TFA salt was obtained instead of HCI salt. '"H NMR
(400 MHz, DMSO-Dg): & 2.73 (s, 3H), 2.76 (s, 3H), 2.82 (s, 3H), 3.28 (m, 2H), 3.63
(m, 3H), 4,08(m, 1H), 4.55 (s, 2H), 7.40 (4, 1H, J=2.2 Hz), 7.55 (dd, 1H,J=1.7,8.3
Hz), 7.79 (d, 1H, J=2.0 Hz), 8.2 (s, 2H). LRMS (ESI): 457.2 [M+HT".
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NVR (400 MHz, DMBO-D6): S 1.79 (m 2H), 1.91 (m 2H),

2.7 (3, 3H, 2.95 (broad 10 s, 2H), 3.32 (d, 2H,
w@2®8/18487 1H), 4.12 (m 2H), 4.45 (m 2H), 7. 3BCT/US2006/018185

1H), 7.49 (d, 1H), 7.72 (s, 1H. LRWVS (ES1): 405.2

[ MFH] +.  EXAMPLE 125

3 (Am nomethyl) 4- (2, 4- EXAMPBEHERY| ) - 2- met hyl - 6- (1-

(DT Gpinometyl~(2.4-dichlprophens) 2-mefiil Ssoxge SHopERIgI3.A-
[ 3b¥pylidino(THT) y@)eﬂm)-ﬁﬁﬂe dyclo@rbbalgﬁﬁfmﬂudwﬂg'dr&hgrlde
Cl  [00397] Exarrple14E 0.10 mol ) 1In
TFA/ CH2C12 (1:1) Wsio rred at anbient tenperature
for 30 mn. The m ur% was concentrat ed in vacuo. 20
The residue was di ssol y&a\i n +Ngt” CH2C12, Et 3N (43
L, 0.3 mmol) and nethanesuTfonyl ghl oy de (23 L, 0.3
nmmol ). The resulting m xture Mas Yef Uxed for 1 h.
The reaction was concentrate® tgsiyel a crude product
whi ch was subjected to flash ctography (silica
gel, 100 % EtOAc) to yield a chis¢tde internediate. A
m xture of the obtained chloride gnd 2N amonia in

OH (2 nL) was irradiated in 25 a sealed tube in a

S 9588havExamplet13R veas p1gared dsong ths samemelHod desdrived kbsve for
i N vacuo. . The resi urified b

S atnle T Bh i foTReHRIen T i 8515? 3l enpridexteserlecubpis)

f
A SR 5 05 T
2E2I(m, 18832.83ENEE] 2.90, B&B, 3 MORO0EY, BXN28TS (, 4H), 4.52 (s, 2H),

L S I DR
RINGD 1

8 +-6,7-
di hydro-5H pyrrol o[ 3, 4-b] pyridin-5-one, TFA ON NN
NH2 O C

10

EXAMPLE 123
N -(2-(3—(aminomethyl)-4-(2,4-dichlor0phenyl)-2-methyl-5—oxo—SH-pyrrolo [3,4-
b]pyridin-6(7H)-yl)ethyl)-1,1,1-trifluoro-N-methylmethanesulfonamide
15 hydrochloride

0
W _0
FsC—S7

K3

[00389] Example 123 was prepared using the same method described above for
Example 120 with the exception that ethanesulfony! chloride was replaced with
trifluoroacetic anhydride. LRMS (ESI): 511.1 [M+H]".

20
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5 C [00398] Exanple 124E (50 ng, 0.10 mml) in 2 n
of TFA/CH2C12 (1:1) was stirred at anbient

wo ewpaeasure for 30 mn. The mi xture was concePCT/HSB6/018185

in vacuo. The residue was dissolved in 2 n of
CH2C12, Et3N (27 , 0.2mmol) and acetyl chloride (8 L,
0.1 mml). The resul ti ngEMAMBLE 124s refl uxed for 30

m n. . tj congen ted,t ive .g.crude
R R e R
(silica gel ,dih@ﬂr%ﬂ-ﬂ%blo‘{&@b?ﬁr‘i’diﬁ-S-Bﬁ@mddai’tt e,
which was dissolved in 2 m of CH2C12, Et3N (43 L,
0.3 mmol ) and net hane on grfde (23 L, 0.3
nol ) were added. Th"e'N@GT%/i ng_ mixtuge was refluxed
for 1 h. The reaction Was ¢pnceftrafed to give a
crude product which was subPect@d teol flash 15

chr omat ography (silica gel, 10 Et OAc) to yield a
chloride internediate. A m xtu of the obtained
chloride and 2N anmonia in MeOH (2 ) was irradiated
in a sealed tube in a mcrowave reactor at 100 C for
15 min. The volatiles were renoved in vacuo. The

R 88 B e Bt BB hi o
U 0, s e SR 70y

-catBaxylag® 2006/ 127287 PCT/ US2006/ 018185 EXAMPLE 127
Et hyl

4- (3- (ani nonet hyl )-4-?>2_,N “dichl
o

x0-5H pyrrol o[ 3, 4

b] pyri di n-6(7H)-y§a°peri di ne- I/f caifbox§P#ne TFA salt O
/I~~-NN YN} O~..7 N2 oca °c 399] Exanpl e
127 was prepared using the sane d descri bed above
for Exanple 126 with the excepti hat acetyl
chloride was replaced with ethyl | orof ormate. LRMS
(ESI . 477.2 [N&Dérq +. EXAMPLE 128 10

. noAEBH{UTR mple1 2D €.69 gp? -3 pimel) foaminoplNeBOCH
giiol e ke 5% mangl indumisthlemyes (968 by ¢ 83 mpneD in
[a3eténdodile)(I 0WinM) Sra®heated in a sealed vial at 110 °C for 3h. The solvent was
evaporated, and the residue was purified by flash chromatography (elution with 0-
100% EtOAc/Hexanes) to afford 1.32 g (66%) of Example 124A as a solid. 'H NMR
(400 MHz, CDCl5): & 1.46 (s, 9H), 1.60-1.88 (m, 5H), 2.73 (s, 3H), 2.75 (m, 2H),
4.20-4.42 (m, 4H), 5.10(m, 2H), 7.00-7.11 (m, 4H), 7.30 (m, 4H), LRMS (ESD):
554.2 (M+H-t-Bu)".

(>

yl)-2-methyl-5-0

s
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hydrochloride O\ O NHN N """ ~~~~~ 11111 NH2 0
Cl Cd 15 Exanple 128A. Benzyl

W®2{06/$27287 (t eat - but oxycar bonyl ) pyrrol i di n- 3- yl peBUSRD)6018185

di chl or ophenyl ) - 2- net hyl - 5- oxo- 6, 7- di hydr o- SH pyrrol o
[3,4-b] pyridine-3- carboxylate O I ~NHNCOOBn O
@ xa@iple 1248 m-maslm@xy@wbpmpjszﬁﬂﬁi-@fmwm »44 004001

le 12 was par t
il e e S A R
tclagg,ox%q,@r;bﬁo | - N- BOC- pi peridine was replaced wth
(S)-(-)-1-BCC- 3-anli nopyrrol i di ne. LRI\/IS (ESI): 540.2
(I\/HrH-t Bu)+. 5 Exarrpl‘&Tr
6-((S)-1-(tent-Bu
di chl or ophenyl ) - 2- ety -
[3,4-bl pyridine-3- car boxyl iC QaC|
[ 004011 Exanple 128B was prepared ng the sane
met hod descri bed above for 10 Exaxplte 124B with the
exception that Exanple 124A was replaced with Exanpl e
128A. LRMS (ESI): 406.1/450.1 ( MrHBOC/ MtH-t - Bu) +.
Em%'ﬂll] e AZ8&turt eﬂExEmbyd 124A (1 32 g, 2.17 mmol) and 10% Pd/C (66 mg)

g4 (2, 4- dlchlorophen dr oxymnet hyl ) - 2-
0 mL of methanol was stlrre under (){atm malntamed y balloon) for 2 h at

dﬁl-O 5H pyrrol 0
OcAHN O0C d

ambient temperature. The mixture was filtered through a pad of Celite and
concentrated to afford 1.10 g (98%) of Example 124B as a solid which was
sufficiently pure to be used without purification. '"H NMR (400 MHz, CDCl;): & 1.46
(s, 9H), 1.63-1.81 (m, 4H), 2.75 (m, 4H), 3.46 (s, 2H), 4.20-4.43 (m, 4H), 7.16 (4,
1H), 7.27 (d, 1H), 7.46 (s, 1H). LRMS (ESI): 464.1 (M+H-t-Bu)".

Example 124C. tert-Butyl 4-(4-(2,4-dichlorophenyl)-3-(hydroxymethyl)-2-
methyl-5-o0xo0-5H-pyrrolo[3,4-b]pyridin-6(7H)-yl)piperidine-1-carboxylate

w@%

[00392] To a solution of Example 124B (1.38 g, 2.66 mmol) in 80 mL of CH,Cl,
was added DMF (3 drops) and oxalyl chloride (2M in CH2CI2L, 1.4 mL, 2.80 mmol).
The mixture was allowed to stir at ambient temperature for 1 h. Triethylamine ( 0.74
ml, 5.32 mmol) was added. The solvent was evaporated, and the residue was,
purified by flash chromatography (elution with 0-100% EtOAc/Hexanes) to afford a
solid which was dissolved in THF (100 mL), the resulting solution was cooled down
to -78°C, and LAH (1M in THF, 2.7 mL, 2.7 mmol) was added. Stirred for 30 min.
The reaction solution was filtered through a pad of SiO2 gel. The volatiles were
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met hyl - 5- oxo- 5H pyrrol o
[3,4-blpyridin-6(711)-yl)pyrrolidine-|-carboxylate O

W0 2®6A2188H N OH O CI 15 CI [004021 Exanpl e 12SCUSE6/018185

prepared using a procedure simlar to Exanple 124C
except that Exanple 124B was replaced by Exanple 128B.
remeeed ipprogigaiprb b 38 pof ke diremapls 134C amm IRMBAESD):

) ] Butyl 3-((S)-4-(2,4-dichlorophenyl)-3-
Eygroxymslﬁlyl) 2- met hyl - 5- oxo-5H pyrrol o [ 3, 4-Db]
pyr|d|n 6(7H) yI)pyrrolldlne- 1-carboxylate OO0 NH

N~ 0C OC C C 5 [00403]
E@&mﬂléssu]@s@fhmﬂzgm%ﬁeé'apil@pao%lmtnlﬁ-(%@,ﬁane

B Bl LS B
Bm-yﬁb@%ﬁdﬁmﬂmﬂfrﬁwﬁlté ﬁidlﬁfﬂ%agﬁdrg%i%ﬁ@& % Et OAc)

yi el ded two i ndividyal atropisoners 404] Exanpl e
128D (At 1Nt a5t er - novi ng) :Q 15 o p
10-%hi 1 a an i cil PLGyf Chi ra >O’.N
15%/m=%r ept ahe, Yfret¥nti on nj: SE
ee.” 1H NVR (4000 DA13): S 1.45 (s, 9H), 9.47
2H), 2.10 (broad s Hy, 2.23 (broad s, 1 H),
(s, 3H, 3.42 (m 2, 3.61 (m 2H), 4.47 (m S
4.58 (d, I H), 4. 86 m 1H) 7.17 (d, | H, \]—80)0l
7.36 (m , 7.54 1H). LRMB (ESJ): 436 1

15 le 128E (At
Ec,llvg\:“/er novi Ir(lgé? Q?;?‘%?Exanppﬁrl ty b§/ Eﬁﬂ glﬁ!:ﬁ WFcal
If§11303] ChArdEelaniie 8 Gule £REmTExdmpte 12ACH\RPLARA by chiral

retention
HPLC (Chiralcel OD column, 20 U, 5 x 50 cm column, elution with 0-20% i-

PrOH/heptane) to afford the two individual atropisomers.

[00394] Example 124D (Atropisomer 1; faster-moving): 313 mg, purity by
chiral analytical HPLC [Chiralcel OD 4.6 x 250 mm; 20% i-PrOH/heptane, retention
time 7.7 min]: >99% ee.

[00395] Example 124E (Atropisomer 2; slower-moving): 292 mg, purity by
chiral analytical HPLC [Chiralcel OD 4.6 x 250 mm; 20% i-PrOH/heptane, retention

time 11.6 min]: >99% ee.

Example 124. 3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-6-(piperidin-4-
yD-6,7-dihydroe-5H-pyrrolo[3,4-b]pyridin-5-one TFA salt

N
N
ets
Yz NH2
o cl
Cl
[00396] To a solution of Example 124E (50 mg, 0.10 mmol) in 2 ml of CH,Cl,,

Et;N (43 uL, 0.3 mmol) and methanesulfonyl chloride (23 L, 0.3 mmol) were added.
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time 16.3 mn] : Exanple 128.

3-(Am nonet hyl )-6-((,S)-1-(cycl opropyl sul fonyl ) pyrroli
wa@leowe327328) - 4- 20 PCT/US2006/018185

(2 4-di chl orophenyl) 2- et hyl - 6, 7-di hydro- SHpyrrol o[ 3

l@ s et RGN 195 Dy 159 Sesbhiot ke B v o
59 éwai%as’l&%ﬁ@?eﬁ 8 rfﬁ@t%ﬁanﬁﬁdgﬁ@hzf@h@g@ ToRtohod

escri bed above for® Exanple 115 w't € exception
Etdekc) Exantd ecllodd mnleélpt%\oée thixfutehofthe nbtiaimed mlsn.de and 2N

A O'O %H (%%f%s.ﬁsraéjq?e% é glgggl}_a tub% I—B% Q rr%@&y%%%{eactor at
gd?p;clgyrgg n%lil 8I‘h(j %lgaﬁgegs welfe %ﬁé@g% v«gclil))_T%e %gld(l.g‘waé Eflrred in 2
%lxiﬂwrg{ﬁ/%%ﬂgh gl"l)]fxn? 1 5—|Za)u/16\ ’I[lﬁl‘yﬁxt\(r.]rElﬁla)s Zorﬂc&ﬁtrﬁle{l,l\ﬂﬁ?—iesldue was
wkifior by oren K ;Lcs(%g;@nggp{g"yfo? ngr{)g%@)em 265 To6¥ ©)'a0a Yopnitized

Dbt LR AP AU O PR F S AT

NOOY Qo NarnDIVESA-ZR):v82 3. 791(eRATEG 193 i(RQ 2HNE. 'seamfmez Pﬂldaroad
descri bed above for le 115 with the exce
CRED. EAB (B IEDI 158 (ED, b hocanikds @xahD) o 38 BbBRAN (@

R TR R ME R AT, “TH KR (400 whe

CDC13): S 2.02-2.20 (m 2H), 2.84 (s, 3H), 3.20 (m 1
H) , 3.45(m 2H), 3.63 &im 2H), 3.74 (m 1 H 4.31 (d,
2HJ 49Hz)475( E12510 (d, 1 H J=7.7

_1 4 Hz) fgglgi'nometh]yl)-4 (2, 4—d1%hlor$_lzl)ehy6 2 metl{yq ’6-& HJ

(methylsulfonyl)piperidin-4-yl)-6,7-dihydro-SH-pyrrolo[3,4-b]pyridin-5-one TFA
salt

0 NS
O~
<=S—N N
D_ L e
o cl
Cl

[00397] Example 124E (50 mg, 0.10 mmol) in 2 ml of TFA/CH,Cl, (1:1) was

stirred at ambient temperature for 30 min. The mixture was concentrated in vacuo.
The residue was dissolved in 2 ml of CH,Cly, Et;N (43 pL, 0.3 mmol) and
methanesulfonyl chloride (23 pL, 0.3 mmol). The resulting mixture was refluxed for 1
h. The reaction was concentrated to give a crude product which was subjected to flash
chromatography (silica gel, 100 % EtOAc) to yield a chloride intermediate. A
mixture of the obtained chloride and 2N ammonia in MeOH (2 mL) was irradiated in
a sealed tube in a microwave reactor at 100 °C for 15 min. The volatiles were
removed in vacuo. The residue was purified by prep HPLC (Phenomenex, 10 min
gradient, 20 to 100% B) and lyophilized to dryness overnight to afford 8 mg (13% for
3 steps) of Example 125 as an TFA salt. LRMS (ESD): 483.2 [M+H]".
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(d, 2H, J= 8.2 Hz), 7.93 (d, 2H, J= 8.2 Hz), LR\B
(ESI): 556.0/558.0 [ M-H + -191 WD 2006/ 127287

wEabWS2806/ 018185 EXAMPLE 130 Et hyl PCT/US2006/018185

3-((S)-3-(am nomathyl) 4- (2, 4-di chl orophenyl) - 2- net hyl
- 5- oxo0- SH-
pyrrol o[ 3, 4-b] pyridin-6(7H)-yl)pyrrolidine-I|-carboxyla
te hydrochloride 0 \O- oOoc a 5
[ 00408] Exanple 130 was i ng the same net hod

C - - i -6.7-
A e} P67
cycl opr opanesiihydnoydHegyiroelo [fed-binyridiptSaered THA h et hyl
chl or of or mat e. RME (ESI): 463.Q [MrH +. - 192 WO
2006/ 127287 PCT/ U§r§g 01 .* AW IS CLAIMED | S: 1.
A conpound of for NHZ" NH2 Y n 5
| wherein represents one or 0 coub e bonds in the
5-menbered ring of |, and thée @fxsaenbered ring of I
IS an aromatic ring; nis 1 or O Ris a functional
group selected fromthe group cO¥sSisting of hydrogen

(H, halogen, CF3, cyan (CN), amino, subsituted
am no al ken al kynyl ,

SYLISBLI it 12450 Eveo R Ty NmoD 6§ GHGAI T/ GG 1:1) was

%J[Lh'&!l atrbnﬂo%rh ¥4n’1perature for 30 min. The mixture was concentrated in vacuo.

The residue was dissolved in 2 ml of CH,Cl,, EtsN (27 p, 0.2mmol) and acetyl
chloride (8 UL, 0.1 mmol). The resulting mixture was refluxed for 30 min. The
reaction was concentrated to give a crude product which was subjected to flash
chromatography (silica gel, 100 % EtOAc) to yield a intermediate, which was
dissolved in 2 ml of CH,Cl,, EtsN (43 pL, 0.3 mmol) and methanesulfonyl chloride
(23 uL, 0.3 mmol) were added. The resulting mixture was refluxed for 1 h. The
reaction was concentrated to give a crude product which was subjected to flash
chromatography (silica gel, 100 % EtOAc) to yield a chloride intermediate. A mixture
of the obtained chloride and 2N ammonia in MeOH (2 mL) was irradiated in a sealed
tube in a microwave reactor at 100 °C for 15 min. The volatiles were removed in
vacuo. The residue was purified by prep HPLC (Phenomenex, 10 min gradient, 20 to
100% B) and lyophilized to dryness overnight to afford 4 mg (7% for 4 steps) of
Example 126 as an TFA salt. LRMS (ESI): 447.2 [M-+HT".
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aryl al kyl t hi oal kyl, cycl oal kenyl, aryl, arylal kyl,
heteroaryl, heteroaryl al kyl, cycl oheteroal kyl and

weywbotmeser oal kyl al kyl , wherein any such functPOnEk2006/018185
group may 15 optionally be substituted with 1 to 3

substituents (where posEhgpg%liftyfted fromthe group

‘consi sting of hydrogen pol yhal oal kyl ,

%b&e n{f?"(l:‘]%# Eynyﬁﬁ! f og?éﬂﬁirgﬁ*éy %%T%Fm-gﬁgﬂjﬂ&rrolo[&m

pol ycycl o81}]byhduh&(ﬂﬂ)@ﬁ)p;ﬂmﬂme—l-mpbmmaFA salt

cycl ohet er oal kyl , C¥Floheteroalkyhalk [, hydroxy,
hydr oxyal kyl, nitro, no aming, g bst|tuted ami no,
al kyl ami no, 20 dial k Nhj Lt hi o,

al kyl carbonyl , acyT, alkoxyca an1nocarbony|

al kynyl am nocar bonyl , al kyl a
al kenyl am nocar bonyl , al kyl car bo
al kyl car bonyl am no, aryl carbonyl 2%
al kyl sul fonyl am no, al kyl am nocargponyl am no,

al koxycar bonyl am no, al kyl sul fonyl, am nosul fony

HI0R99]s ul Examyple 12Tvhspreniied using theisamsmppthod ées@nhmlj abpve for

ShmplCIS Vah e Rs I annd) vl RPERE i ey
QP ¥natC=SRME NRRY: &2 A3RYT. wherein R3 and R4 are
al kyl

or aryl; Ais a functional group selected from
t he group consisting of hydrogen (H), alkyl, alkenyl,

al kynyl , cycl oal kyl, blcycloalkyl
bi cycl oal kyl al kyl -19§5§§&§é3gh§%728

PCT/ & ﬁ(,,lgmg%-((gj |_{y(IHrélbﬁﬂiﬂylﬁulfoﬁ&lﬂ)ﬁHKHJlihhs-?BhkwA-

cyclo e het e

het edmhlqrbphkgﬂl),—l-u;ﬂthyikﬁVﬂhbﬁiﬂOyﬂH—pyrrolo [3,4-b]pyridin-5-one

cycl ohet er oal kyl al kyl %ﬁ 0, amno, -C(O- OH,
_C(O-NRLR2, -C(O)-ORI, %{% A€ S0 2NRLR2,

-NR1R2, - NRI - C( O R2, o-NRl SO02R2, wherein any such

functional group may Bft i R_substituted with 1
5 to 3 substituent (mh%;j>pﬂ
sel ected fromthe group ns

i ndependent |y
NHy dr ogen, hal o,
al kyl, pol yhal oal kyl, al koxy,g hal QXY,
pol yhal oal koxy, carboxy, al kox onyl, al kenyl,
al kynyl, cycl oal kyl, cycl oal kyl pol ycycl oal kyl ,
heteroarylan1no arylan1no cycl olfet er oal kyl ,
cycl ohet er oal kyl al kyl , cycloheteﬁbalkylanlnocarbonyl,
cycloheteroalkylcarbonyl, het er oaryl am nocar bonyl, 10
cycl ohet er oal kyl (al kyl ) am nocar bonyl ,
hﬂﬁlﬁ: HY&&UBEW |6(@)k]/-l(t)z%ﬁt@xycarbonyl)pyrrolldm-3-yl) 4-(2,4-
hal osul f onyl (al kyl )am no, hydr oxy, hydrox
ruimlﬂg:opm;anleﬂ-lanﬁha 5-030457- hu(ka-SI&wrmlo éi“kl}/][’élﬁ'idmf':”'
ab %&nlno thiol, alkylthio, alkylcarbonyl, acyl,
%%’ Fbonyl , aninocarbonyl, alkynylaninocarbonyl,
al kyl am nocar bonyl , j di & kyl am nocar bonyl ,

N
(o)

COOBn
Ci

Cli
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(where the alkyls are the sane or different),
al kenyl am nocar bonyl , al kyl car bonyl oxy, 15

wa@bdghzasbonyl am no, arylcarbonylanlno PCT/US2006/018185

al kyl sul fonyl am no, al kyl am nocar bonyl am no,
al koxycar bonyl am no, alkylsulfonyl an1nosu|fon

(894801 3 uExpmple lﬁm Fianpiepaed 458 dha semmypethad d %M%‘?‘&above for
S N e
xblﬂe(s;r(loppmmsmhbmro@lﬁlﬂ&yummmﬂ) 5402 Ryi+H-=BRENY | |

al kyny cycl oal kyl, cycl oal kyl al kyl bi cycl oal kyl ,
blcycloalkylalkyl al kyl t hi oal kyl , aryIaIkyIthloaIkyI,

N R 1 B R

¥Rl PO Ry P -k 1S bx 0-BTATIRY dr 025 HIL S rr 16 [BA-biy@idige-8u p
ﬁaﬁﬂoo&tﬁ} o?g 'y b? 25 Xsoug\‘gt ﬁ%t ed Wltﬁ-rl t[Bc\;;‘:%ija

cwbexyltacétht s (where possi bl e) independently sel ected
fromthe group conszstbng of hydrogen, hal o, alkyl,

pol yhal oal kyl, al yb#\hal al koxy, pol yhal oal koxy,
al koxycar bonyl , kei®y &9 e
Ihe -roarylanlno

cycl oal kyl al kyl , pol ycyc@%’k&i

aryl am no, cycloheteroalky , vycloheﬁﬁh%alkylalkyl
hydr oxy, hydroxyal kyl, nitro, c%y 5,_&im no,
substituted 30 am no, al kyl am no, al kyl am no, thiol,
al kyl t hi o, al kyl carbonyl, acyl, “&Koxycarbonyl,

am nocar bonyl , al kynyl am nocar bonyg,,

aIIcyIan1nocarbonyI al kenyl am nocar bonyl ,
F0Kd91 [c arBxamyple 428B Aol praparddawsirigthe same mett@d desgpibed above for

KRR A 1 CoRHRy T ORBLF 1 in THaced With Example
%{&Wﬁﬁ?@% a!i%d" /45@'1 WSO - Buyosul fonyl

yl's fonan1do and sulfonyl; or (ii) Rl
and R2 in NR1R2 nay be taken together to forma 5- or

Eysweln LiCecleabrhbm st Dop D iagrommeny )2
Eﬂa& 195 4—8@1 o@ljrplolff\ﬁ% (ﬁ)i%(ﬁﬂ? %ﬁg er@iﬁ%@ﬁEﬂbo@?ﬁte

cIo In suc syst em may
optionally be substltut d with 1 to 3 substituents
(where possible) i denthy elﬂ\t d fromthe
group consi sting of hydriégﬁrﬂ allp, al kyl,
pol yhal oal kyl, al koxy, h al k
al koxycar bonyl , al kenyl, al kynyl,

cycl oal kyl al kyl, pol ycycl oal kyl
aryl am no, cycl ohet eroal kyl ,

oal kyl ,

Cl

[00402] Example 128C was prepared using a procedure similar to Example 124C
except that Example 124B was replaced by Example 128B.
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cycl ohet er oal kyl al kyl , hydroxy, hydroxyal kyl, nitro,
cyano, am no, substituted am no, alkylam no,

wale@bkyi2zam no, thiol, alkylthio, alkylcarbonyl PCEHU§1006/018185

al koxycarbonyl, am nocarbonyl, al kynyl am nocarbonyl,
il DS raay 280 fgrBatons mit(bé-dichloophenyD)-3-
A ey b S AT B yridia g0 vDpyrrolidine-

al-karbemylateny| , ami nosul fonyl, al kyl sul finyl,
sul fongm do and sulfonyl; and Y is aryl or heteroaryl,
wﬁdr ifp said aryl or heteroaryl_jgrogp nay optionally
[ : Fth 1-5 suisty sHi ndepd
sel ect ed_f p & oug? onsisting o
Kyl ~al koxy, hal oal koXy,
gcar bonyl , al kenyl
yl al kyl, pol ycycl oal kyl,
het er oar yl am no, | am no, cycl oheteroal kyl,
cycl ohet er oal kyl allkyl , hydroxy, hydroxyal kyl,
cyano, amino, substituted amno, alkylamno, ©

dDe408y| aExaaples uasb,ana51zslm<wb1te?r@are@| U GRE BRAY Inethod

acyl , al koxycarbonyl, am nocar bonyl,

slersribpr ahovedenEsample 12447 wythahd exceptidrohyt Example 124C was

S0 AL FERHCRNC. KRR s st 100 %m0

3lidlyddsttof indiyldaa) fopidnkers. am nocar bonyl am no,
alko§¥carbonylan1no, al kyl sul fonyl, am nosul f onyl ,
dPR404 Ul Example 281X @Mtuopisoment; fastet-oaowihg): AG8ang,aurity by

' C.C a t hereof , _and prodr )
RORATRABHLY R [CRRIR DR A e lelamiie, B% HeRdnipimnogetention
\¥h 200 7 28006l WERMHD he
defigggh%% %Fgfﬁg% having(t e stFS%?%Jég&Mﬁgfgﬁﬁﬁ\ﬁ%7@n’
KD, 2.Y0 (bread STHED DD Garoad 8.l He? 86 ég 3E, Tha(m) JHY)3\611 e, 2H),
UG @S558  Ye 450 o, M 717 (@, 11, = 8.0), 7.36 (m, 1H), 7.54 (s,
1H). LRMS (ESD): 436.1 [M+H]".

cycl oal kyl, cycl

[00405] Example 128E (Atropisomer 2; slower-moving): 170 mg, purity by
chiral analytical HPLC [Chiralcel OD 4.6 x 250 mm; 15% i-PrOH/heptane, retention

time 16.3 min]:

Example 128. 3-(Aminomethyl)-6-((S)—1-(cyclopropylsulfonyl)pyrrolidin—S-yl)-4-
(2,4-dichlorophenyl)-2-methyl-6,7-dihydro-5H-pyrrolo[3,4-b]pyridin-5-one
hydrochloride

0}
N\,

0
S
VST
= NH2
o cl
cl
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50 n 4. The conpound as defined in Claim1 having the
structure NRAN\ / NHZ nY 10 5. The conpound

w@sgoodati2zeed in Claim1l1 having the structure NeEI/BSIN06/018185
NH2 Y n 6. The conpound as defined in Claim1l

| f 0.0 [ NHZ Cl NHZ @
QA a2y R Rieits nrina bt et e feihedang' o
BkimPtda 156G itHINE efdepbibn thee Exhndple €18 vJa%@eleQd Wlﬂ'l Example
2006 1].27287 PCT/ US2006/ 018185 O 0 N CH3 N CH3

82 HHINMR (@40 MRzNERCLO! § /1.6 (o) 2He D20 (m Szm 2.17 (s, 1H), 2.35
(m, 2H), 2.83 (s, 3H), 3.47 (m, 2H), 3.63-3.78 (m, 4H), 4.51 (AB,, 2H), 4.96 (m, 1H),
7.15 (d, 1H, J=8.3), 7.36 (dd, H, J= 8.2, 2.2 Hz), 7.54 (d, 1H, J= 1.7 Hz). LRMS
(ESI): 495.0 [M+H]".

EXAMPLE 129
3-((S)-3-(Aminomethyl)-4-(2,4-dichlorophenyl)-2-methyl-5-0x0-5H-pyrrolo[3,4-
blpyridin-6(7H)-yl)pyrrolidin-1-ylsulfonyl)benzonitrile hydrochloride

o cl

CI

[00407] Example 129 was prepared using the same method described above for
Example 115 with the exceptions that Example 111B was replaced with Example
128D and cyclopropanesulfonyl chloride was replaced with 4-cyanobenzenesulfonyl
chloride. "H NMR (400 MHz, CDCl3): § 2.02-2.20 (m, 2H), 2.84 (s, 3H), 3.20 (m,
1H), 3.45 (m, 2H), 3.63 (m, 2H), 3.74 (m, 1H) 4.31 (d, 2H, J= 4.9 Hz), 4.75 (m, 1H),
7.10 (d, 1H,J=7.7Hz), 7.35 (dd, H, J=17.7, 1.7 Hz), 7.55 (4, 1H, J= 1.4 Hz), 7.82
(d, 2H, J=8.2 Hz), 7.93 (d, 2H, /= 8.2 Hz), LRMS (ESI): 556.0/558.0 [M+H]".
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C a0 A OONRNCHBNCHS FN~ZN" NCNNH NHz
NHZ G Cd Ca Cc C 00O NCH3 NCH3 C- N CH3
wWORWNRTHBL NHZ SMe / CI Ove CI Ove CI C C  QGeCT/NSIObI3018185
CHB NCH3 3 N MMONNHZ NHZ NHZ OCI OC 0 C d

a <da ow Owve N CH3 ISEQ\IM(}B’I/NH?]C
NN ONH - / NHZ C a a s -197 W

éggﬁ{yl 31293 R4rhindanARA)-31@ H8dichDr bph du yOFB metRy 1G-Bx NS N-
pyrrolo[3,4-b]pyridin-6(7H)-yDpyrrolidine-1-carboxylate hydrochloride

0
/\OJLN H Ng
=T
= NH2
o cl
cl

[00408] Example 130 was prepared using the same method described above for
Example 115 with the exceptions that Example 111B was replaced with Example
128D and cyclopropanesulfonyl chloride was replaced with ethyl chloroformate.
LRMS (ESI): 463.0 [M+H]".
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NH2 MONNOH2 Cz/ N2 C 0oC G C Cad Cd 00O
/" \ NCH3 NCH3 NN/ NH2 NI / NH2 Me-N 1 / NH2 MO

@BOON@’/)ZQI C C cl A O0O0 NNN 4-N N MEET/N506/018185

HO~ N2 HONIT N2 OC O0C O C C G NNNM

H2 MG -NNH2 OOG M0 OG OC
W%E%“A%@g% N MO-NNH2 MeO-' | / N2 0 O C
5cl ¢l CNCNONNN /-ON#2 N! / N2 -N I / NH

/ 0O OoCd oCd 4a d d -198
A compound of formula (T)

/x~ N\ R
A—N
\Z’ = NH2
Y n
I

wherein

~

)

-" represents one or two double bonds in the 5-membered ring of I, and the
six-membered ring of I is an aromatic ring;

nis 1 or2;

R is a functional group selected from the group consisting of hydrogen (H),
halogen, CFs, cyano (CN), amino, subsituted amino, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, bicycloalkyl, bicycloalkylalkyl, alkylthioalkyl,
arylalkylthioalkyl, cycloalkenyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
cycloheteroalkyl and cycloheteroalkylalkyl, wherein any such functional group may
optionally be substituted with 1 to 3 substituents (where possible) selected from the
group consisting of hydrogen, halo, alkyl, polyhaloalkyl, alkoxy, haloalkoxy,
polyhaloalkoxy, alkoxycarbonyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
polycycloalkyl, heteroarylamino, arylamino, cycloheteroalkyl, cycloheteroalkylalkyl,
hydroxy, hydroxyalkyl, nitro, cyano, amino, substituted amino, alkylamino,
dialkylamino, thiol, alkylthio,alkylcarbonyl, acyl, alkoxycarbonyl, aminocarbonyl,
alkynylaminocarbonyl, alkylaminbcarbonyl, alkenylaminocarbonyl, alkylcarbonyloxy,
alkylcarbonylamino, arylcarbonylamino, alkylsulfonylamino,
alkylaminocarbonylamino, alkoxycarbonylamino, alkylsulfonyl, aminosulfonyl,
alkylsulfinyl, sulfonamido and sulfonyl;

X and Z are the same or different and are independently selected from the
group consisting of CHz, CH, C=0, C=CR3R4, C=S, C=NR;, and CR3R,, wherein Rs
and R4 are alkyl or aryl;

A is a functional group selected from the group consisting of hydrogen (H),
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, bicycloalkyl, bicycloalkylalkyl,
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WD 2006/ 127287 PCT/ US2006/ 018185 M000 N NH2 HOOC N N
~N _~N1 / NH2 HOOC-N NH2 O Cd Ca od \ I \ |1 \ C

w@kooeh2728f N N McO-/-N NH2 McO--/-N NH2 O-N NHXCTXUS100€018185

C ONO C \I\INHCICICI NNN O-N NH2
O-/-NI/NH2(}|NI/NH2CI [ oa da . d N

mﬂﬂhﬂhw@b&wwmeﬂmk@ﬂmmﬁdh%&@a%mb F3C
o 8l g RO 2SR b0
8H,d&%)-N_N111129,8'6(®)L0R1J‘$@)M, B5(OhNK R, ONR 1 &,,-RROCEO)R,,
-NR;-SO;R;, wherein any such functional group may optionally be substituted with 1
to 3 substituents (where possible) independently selected from the group consisting of
hydrogen, halo, alkyl, polyhaloalkyl, alkoxy, haloalkoxy, polyhaloalkoxy, carboxy,
alkoxycarbonyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, polycycloalkyl,
heteroarylamino, arylamino, cycloheteroalkyl, cycloheteroalkylalkyl,
cycloheteroalkylaminocarbonyl, cycloheteroalkylcarbonyl, heteroarylaminocarbonyl,
cycloheteroalkyl(alkyl)aminocarbonyl, cycloalkylsulfonyl(alkyl)amino,
halosulfonyl(alkyl)amino, hydroxy, hydroxyalkyl, nitro, cyano, amino, substituted
amino, alkylamino, dialkylamino, thiol, alkylthio, alkylcarbonyl, acyl, alkoxycarbonyl,
aminocarbonyl, alkynylaminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
(where the alkyls are the same or different), alkenylaminocarbonyl, alkylcarbonyloxy,
alkylcarbonylamino, arylcarbonylamino, alkylsulfonylamino,
alkylaminocarbonylamino, alkoxycarbonylamino, alkylsulfonyl, aminosulfonyl,
alkylsulfinyl, sulfonamido and sulfonyl;
mis 0,1 or2;
Ry and R, are the same or different and are
@) each independently a functional group selected from the group
consisting of hydrogen (H), alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
bicycloalkyl, bicycloalkylalkyl, alkylthioalkyl, arylalkylthioalkyl, cycloalkenyl
aryl, arylalkyl, heteroaryl heteroarylalkyl cycloheteroalkyl and
cycloheteroalkylalkyl, wherein either functional group may optionally be
substituted with 1 to 3 substitutents (where possible) independently selected
from the group consisting of hydrogen, halo, alkyl, polyhaloalkyl, alkoxy,
haloalkoxy, polyhaloalkoxy, alkoxycarbonyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, polycycloalkyl, heteroarylamino, arylamino, cycloheteroalkyl,
cycloheteroalkylalkyl, hydroxy, hydroxyalkyl, nitro, cyano, amino, substituted
amino, alkylamino, dialkylamino, thiol, alkylthio, alkylcarbonyl, acyl,
alkoxycarbonyl, aminocarbonyl, alkynylaminocarbonyl, alkylaminocarbonyl,

alkenylaminocarbonyl, alkylcarbonyloxy, alkylcarbonylamino,
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WD 2006/ 127287 PCT/ US2006/ 018185 N C'~ NI N VN~ NH2
- N/JM 1T NN OO0Od ~--~ -- (~_/ O0dd A A NN

WOROONIX2BH2 / "N- | NH2 -\NN I / NH2 O 0 C CCa/C5200/0Q8185

0 Q11 adadd N NMNHNNZ2 NI M CN( NH
CNGBI 0OOO\ | / 1/ C O dd NN H:~NI /
NH2  Hrsarkppylapinonkkiswbfapylapino, NieylarinGtarbbhylamiBoD

yeu Nafkdxycdbordghantno, alkylsulfonyl, aminosulfonyl, alkylsulfingl,
sulfonamido and sulfonyl; or
(ii) R; and R; in NR;R; may be taken together to form a 5- or 6-
membered saturated or partially unsaturated ring system selected from the
group consisting of heterocycloalkyl, heterobicycloalkyl, heteroaryl and
bicycloheteroaryl, wherein such ring system may optionally be substituted
with 1 to 3 substituents (where possible) independently selected from the
group consisting of hydrogen, halo, alkyl, polyhaloalkyl, alkoxy, haloalkoxy,
polyhaloalkoxy, alkoxycarbonyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
polycycloalkyl, heteroarylamino, arylamino, cycloheteroalkyl,
cycloheteroalkylalkyl, hydroxy, hydroxyalkyl, nitro, cyano, amino, substituted
amino, alkylamino, dialkylamino, thiol, alkylthio, alkylcarbonyl, acyl,
alkoxycarbonyl, aminocarbonyl, alkynylaminocarbonyl, alkylaminocarbonyl,
alkenylaminocarbonyl, alkylcarbonyloxy, alkylcarbonylamino,
arylcarbonylamino, alkylsulfonylamino, alkylaminocarbonylamino,
alkoxycarbonylamino, alkylsulfonyl, aminosulfonyl, alkylsulfinyl,
sulfonamido and sulfonyl; and
Y is aryl or heteroaryl, wherein said aryl or heteroaryl group may optionally be
substituted with 1-5 substituents independently selected from the group consisting of
hydrogen, halo, alkyl, polyhaloalkyl, alkoxy, haloalkoxy, polyhaloalkoxy,
alkoxycarbonyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, polycycloalkyl,
heteroarylamino, arylamino, cycloheteroalkyl, cycloheteroalkylalkyl, hydroxy,
hydroxyalkyl, nitro, cyano, amino, substituted amino, alkylamino, dialkylamino, thiol,
alkylthio, alkylcarbonyl, acyl, alkoxycarbonyl, aminocarbonyl, alkynylaminocarbonyl,
alkylaminocarbonyl, alkenylaminocarbonyl, alkylcarbonyloxy, alkylcarbonylamino,
arylcarbonylamino, alkylsulfonylamino, alkylaminocarbonylamino,
alkoxycarbonylamino, alkylsulfonyl, aminosulfonyl, alkylsulfinyl, sulfonamido and
sulfonyl;
or a pharmaceutically acceptable salt thereof, and prodrug esters thereof, and all

stereoisomers thereof.
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NN NN HE (1 / NH2 ~N1 / NO 2~d N NH2 HO ~ NH2
CNNNONOOC O0OC 5C C d NNN HO~N NH
WODSNRB2 N~( NNH2 OCl OO C OO C O O PCI/USI0ZN181SS
-200 WD 2006/ 127287 PCT/ US2006/ 018185 N N /--\ N 4-N
CNNNH2 N ~~-- N4 OOC N/ OOC d d NIM
N | NS2N  NThe gppeppd-asnigiingd ity Claim frhappe thestyctire O O
C O/ 00C O C C NCpPpN --~NNI N2 \NN
NH2 O- -\

3. The compound as defined in Claim 1 having the structure

N R
N
—N l
S NH
0 Y n

5
4. The compound as defined in Claim 1 having the structure
N R
AN
—'CL)ZH
= NH»>
Y n
10 5. The compound as defined in Claim 1 having the structure
N R
=~ N
A—N
%{NHZ
Y n
The compound as defined in Claim 1 selected from
0
N__-CHs
@— —< >— cu—< >-N [
= NH,
cl
cl
0 0 0
N__-CHs N_-CHs N_-CHs
azs Q~ , e
L NH_2 P NH2 = NH2
cl Ohe cl d cl
15 ci cl cl
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wo2006/1272€8 CI CI 0 ~ -NI1 NNNF N ~O 11 PCMUS2004/018185
NH2Z H2ZN- NH2 N/ NH2 OC OO0OC OCd 2 C Cc cd oo

OOOgNONNHo---NONI/NH2NH2NNH2 a /od
C \ \I\~InClegd C -201 20064;127287 N_ _CHs
PCT/ USZ006/ 018185 HN ] N =
NH, P NH2 = NH,
¢l cl
MeO
ci Cl cl
o o
NoR N CHz N_-CHs
F—( >—N | o, NI L NC——< >—N | P™
cl cl cl
Cl Cl Cl
o
o] 0
N.__GCHs N._CHs Ny SHe
| Nl N NH
N P A NH; & 2
SMe ¢l OMe cl OMe ct
¢l cl c
N__CH3 N__-CHs T Ny -CHs
©_N | N NHy Meo@N | A~ -NH2 ©/ o
o]
O cl o Ci c
L & cl
OMe
OMe
avcreNllavere
= NH- N l _ NH,
° ¢l o cl
cl &l
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s !
| N0 O N,N,N/N N Hy /
0 cl
Cl Ci
o 0
| N._ _CH, Ny ~CHz N
<E >—N N Me—N
Z NH2 Q l = NH, = NH,
MeO ct NC cl cl
cl cl cl
N K ?
‘S N s ] "
N
Me0—<' N NH2 HO—<_ AN o A _NH,
N N
N NH N[ B—N [ "
MeO Z 2 /__/— A~-NH2 4o A~ _NHz
o}
Me N N
AY I A N l
N
Meo—/~ N_NH2 Meo—/— Z~-NHz
o ci cl
Cl cl
P T el
Vs AN ANH, N_-NH2 N_NH,
o cl o cl o cl
cl cl cl
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Ni O / NH2 ONI NH2 O- -NI / NH2 O 0 C O/ a \
LAV 1 vd G cl 0 NMpeS-NNH HN-NT N1 HN~- N
He 0 N 0 NH2 \ 1 a a dad N O~
0 HN- wNH 1od—Al A~ MNHz2  Hooc A\ Nz
& o cl o cl
cl ¢l c
Meo_/_N I = NH2 Meo_/_N | NHz °>_/—N l = NH>
o cl o cl 0 N o cl
Y
H
cl Cl cl
Ny N N
9 N S =
W s O et B GV S ™
/—5 o cl o ¢l o cl
cl &l cl
N\ N\ N\
N
o N AL g ot/ | NHy Ho—z\ (A
o cl Fsc—/ o cl c o cl
ci cl cl
N\ N\ = N\
N L, 'SP e™ ¥ | N,
—/ Y% o cl IN\’N o cl o cl
\
Cl Cl Cl
l N\ N\ N\
NN A A e Nl N N NH
N P NH2 o N / 2
/ o O cl O\__/N_CN{O cl -/ _{O cl
cl

Cl
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~/ 1/ N2 O Ca od d a ad 7. A

wW@b@s/eeut i cal conposition conprising a conporCUsZ06/018185
defined in 5 Caim1l and a pharnmaceutically

acceptable carriernythereof. 8. A pharmaceuti cal

onpasition np |s\| ng a conpound as defi ned }
M | INHacce a&g E‘I\tA{I'e?‘e
7 A\phér i cgl conpositi

as defined in @ and a phal'maceuticaPl P
accept abl e prodr hereof. 10. A pharnaceutica

1in racenic or haemochiral formas a free base oria
|

pharmaceutical Iy 15 acceptable salt or prodrug

i nt er medi at e

0o o cl

Cl

cl
c cl
\ Nl Nl SN
°c o ci x° © ci © cl
ci ci ci

cl cl ¢
0 0
0 N ot T o o
S
/ N ] " / _<_N l Ho—/<_N IN\
2 A\ NH2 N NHy
ci
cl ol
cl & L
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c02Bn HX \yO / OCI OOC Ood Cd , or C '"NCN
OCd d 12. A pharnmaceutical conbination conprising a
w@eovpoemne’ of fornula | as 5 defined in O ai mBCHO086/018185
| east one therapeutic agent selected fromthe group
conspstad ng of an anti di gbewj c agent an an@i-wbesity
N

agreNt , R~ hypert éiisKve jagel an

anti > 'ﬁhfcg,clergkptlc/ag Nanl g I|Nq_||dlovésr| NH,
13. The phir mecedti cal conbi nayfi o as defined in O

8 wher&l 10 therapeutd is an antidF

agent. 1 e conbination as. dgfined in Claim9
wherein th is at | east one ageft
sel ected ffom the group consis®ing of a biguanide, @
sulfonyl urea, a glucosidase inhibitor, a PPAR gamua

OPFAR al pha/ gamma duai,Nago #5 @n aP2
N bi t rzlk RSL FDxithi bi tor, an‘}HQQZEh—éggz
Qluc ide- 1, (GLP-1) 0" i nstin

megli tini de. . onbi nati on as defined i g
10 wherein the@nNdi abetic agent is at |easg _ong

agent selected f the group consisting of net '
gl yburide, 20 gltwepiride, glipyride, glipizide,
chl orpropani de, gljclazide, acarbose, mglitol,
WD 2006/ 127287 PCT/ US2006/ 018185 pi oglitazone, ©
troglitazone, rosiglitazone, insulin, |sagI|tazone

r §p eQan nategT\_QéL° 16, The conbi
drf?g—n'/@n_ o 2 : ”n%f_a

1 Y9 wher el n\tffecorpound bﬁ
I |s presenti / i . BHanwi di abet | NHz
agent in theuos ge of about to about 300: la
The conbi nat i : m 8 wherein the
[ [ ¥ent s at | east Ynhe agent sel ected
fromthe group aonsisting of a beéta 3 adrenergic ci
agonist, 10 a lipase inhibitor, a serotonin (and

?ff‘gf_ r@uptakelﬁﬂuknd : a thyr0|d receptmro

HN N
I atat
NH; l F NH,

Cl cl Cl

/

ANy A

o O o o
O3 ORI WS
Nl 7 N N 4
AN NH; P AN NH;
cl cl A cl

Cl

(o} o y o}
Nl " H—N | A H—N | s
= NH, o = NH; o = NH.
§:j:—c1 <:3(— Cl 4:XF— cl
—0
Cl cl Cl
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bet a conpound, a PPAR agoni st and an anorectic agent.

18. The conbination as defined in Claim13 wherein the
W@rbADREesity agent is at | east one agent sel BCT/E82006/018185
fromthe group consisting of orlistat, sibutramne, 15
topi ramat e, oki ne, dexanphetan1ne phent er m ne,

N19. The conbi

t ms
consPstlng n" MTP 1 nhibi t or,
transfer pr n, an HVG! CoA
squal ene syntlhetase inhibitor, ajfibric acid
derivative, &h upregulator of LDF receptor activity,ca

PPAR agonl ﬁ.llpoxygenase i nhi bitor, and an ACAT

I phi Bi td he cqg na gedef | ned | a

wher €i n ping; | offer i/Md\ 28 ggengyi s at Pg;;%‘ NH,
agent sg fromthe grvup conS|st|ng of

pravast at i ovastatin, [ at or vast aP’
cerivasta fluvastatin, , Vvisastatin,

fenofi brate genfibrozil, cld |brate and avasi mi be.
21. The conbination as define®in Caim8 wherein thé
conmpound of 30 fornmula | is present in a ratio
to the lipig-lgwering agent in the range _4§bout

0° ADput 60 1. -M ; ] 127287

PETIUS2056 6. 22. A net r mﬁeatlng | s

del ayi nge t he_pgpgressi on or ®nset Qf diabetes, L
di abetic r opat hy, diabetic ropat hy, diabet c c

nephr opat hyy“wound heal ing, in i n resistance,
hyper gl ycenica, hyperinsulinem a Syndrome X, di abeti
conplications, elevated blood |evels of free fatty ¢
acigs or glycerol, dyslipidema, 5 hyperlipidem a,
obd@ity, hypertrlglycer dem a, atheroscleEﬁéjs or

i ch 0 i ses gdnminister to a
L,

I ag,1 N Need ofy tfleatnent a
|y effective am

defined 1n 3
further co 10 concurrentl
sequenti al | a therapeutical | ySeétfective anount of
| east one ddi ti onal therapeuticc agent sel ected frog

the group consisting of an antidi abetic agent, an
ntR-gbesity agent, 2 amtl-hyperten5|ve ageng, an
sLat her oscl eroti , an agent for sﬁhl biti ng,
al | draft e i on TT t$hn§gl.- on an | NS
l'i pi d-1o ; eqt . .

Cl

Cl Cl Ci

N 7< N N I-}N N
\N = NH» / —\—N l = —\—N I <
4 o O cl = NHz = NH,
o cl 0 ci
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conpound as defined in Qaim1. 25. A nethod of
inhibiting DPP-1V conprising admnistering a

wW@b@s/eeut i cal conposition conprising a conporCUsZ06/018185
defined in daim1l. 20 - 207

2 0
\ /o —\\s//o \\ /O
/ "Ny M\, / "y
Ha
cl
0
\
Fac—87°
\N N N\ (") N\
VAR B HN/\:>—N | i ozs_NQ_N |
= NH, F 2 = NH,
o cl ° cl o ci
ci ¢ cl ]
7. A pharmaceutical composition comprising a compound as defined in

5  Claim 1 and a pharmaceutically acceptable carrier thereof.

8. A pharmaceutical composition comprising a compound as defined in

Claim 1 and a pharmaceutically acceptable salt thereof.

10 9. A pharmaceutical composition comprising a compound as defined in

Claim 1 and a pharmaceutically acceptable prodrug thereof.

10. A pharmaceutical composition comprising a compound as defined in
Claim 1 in racemic or homochiral form as a free base or a pharmaceutically

15 acceptable salt or prodrug thereof.

11. A racemic or homochiral intermediate comprising:

o o]

N N

~N
N
iy | N
= NHBoc
CO,CH;
Cl Cl
MeO
Cl cl

- 204 -



WO 2006/127287 PCT/US2006/018185

Cl

\
/

cl Cl , Or

Cl

\

Cl

12. A pharmaceutical combination comprising a compound of formula I as
5  defined in Claim 1 and at least one therapeutic agent selected from the group
consisting of an antidiabetic agent, an anti-obesity agent, a anti-hypertensive agent, an

anti-atherosclerotic agent and a lipid-lowering agent.

13. The pharmaceutical combination as defined in Claim 8 wherein the

10 therapeutic agent is an antidiabetic agent.

14.  The combination as defined in Claim 9 wherein the antidiabetic agent
is at least one agent selected from the group consisting of a biguanide, a sulfonyl urea,
a glucosidase inhibitor, a PPAR gamma agonist, a PPAR alpha/gamma dual agonist,
15 anaP2 inhibitor, a SGLT2 inhibitor, an insulin sensitizer, a glucagon-like peptide-1

(GLP-1), insulin and a meglitinide.
15.  The combination as defined in Claim 10 wherein the antidiabetic agent

is at least one agent selected from the group consisting of metformin, glyburide,

20  glimepiride, glipyride, glipizide, chlorpropamide, gliclazide, acarbose, miglitol,
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pioglitazone, troglitazone, rosiglitazone, insulin, isaglitazone, repaglinide and

nateglinide.

16.  The combination as defined in Claim 9 wherein the compound of
formula I is present in a weight ratio to the antidiabetic agent in the range of about

0.01 to about 300:1.

17.  The combination as defined in Claim 8 wherein the anti-obesity agent
is at least one agent selected from the group consisting of a beta 3 adrenergic agonist,
a lipase inhibitor, a serotonin (and dopamine) reuptake inhibitor, a thyroid receptor

beta compound, a PPAR agonist and an anorectic agent.

18.  The combination as defined in Claim 13 wherein the anti-obesity agent
is at least one agent selected from the group consisting of orlistat, sibutramine,
topiramate, axokine, dexamphetamine, phentermine, phenylpropanolamine and

mazindol.

19.  The combination as defined in Claim 8 wherein the lipid lowering
agent is at least one agent selected from the group consisting of an MTP inhibitor,
cholesterol ester transfer protein, an HMG CoA reductase inhibitor, a squalene
synthetase inhibitor, a fibric acid derivative, an upregulator of LDL receptor activity, a
PPAR agonist, a lipoxygenase inhibitor, and an ACAT inhibitor.

20.  The combination as defined in Claim 15 wherein the lipid lowering
agent is at least one agent selected from the group consisting of pravastatin, lovastatin,
simvastatin, atorvastatin, cerivastatin, fluvastatin, nisvastatin, visastatin, fenofibrate,

gemfibrozil, clofibrate and avasimibe.
21.  The combination as defined in Claim 8 wherein the compound of

formula I is present in a weight ratio to the lipid-lowering agent in the range of about

0.01 to about 100:1.
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22. A method for treating or delaying the progression or onset of diabetes,
diabetic retinopathy, diabetic neuropathy, diabetic nephropathy, wound healing,
insulin resistance, hyperglycemia, hyperinsulinemia, Syndrome X, diabetic
complications, elevated blood levels of free fatty acids or glycerol, dyslipidemia,
hyperlipidemia, obesity, hypertriglyceridemia, atherosclerosis or hypertension, which
comprises administering to a mammalian species in need of treatment a

therapeutically effective amount of a compound as defined in Claim 1.

23. A method according to Claim 18 further comprising administering,
concurrently or sequentially, a therapeutically effective amount of at least one
additional therapeutic agent selected from the group consisting of an antidiabetic
agent, an anti-obesity agent, a anti-hypertensive agent, an anti-atherosclerotic agent,

an agent for inhibiting allograft rejection in transplantation and a lipid-lowering agent.

24. A pharmaceutical composition that inhibits DPP-IV containing a

compound as defined in Claim 1.

25. A method of inhibiting DPP-IV comprising administering a

pharmaceutical composition comprising a compound as defined in Claim 1.
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