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60/ 823,267, filed August 23, 2006. 5 Field of the

I nvention The invention relates to pyrim done

derivatives having 'activity as GSK-3 inhibitors. The

invention further relates to pharmaceuti cal

conposi tions conprising such derivatives, and uses

thereof in treating certain disorders. 10 Background
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relating to the life and death of cells, including
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hair loss (S. EE MlIlar, et al., Dev. Biol., 207,
133-149 (1999) and E. Fuchs, et al., Dev. Cell, 1,
13-25 (2001)); inflammation (P. Cohen, Eur. J.
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as depression (A Adnan, et al., Chem Rev., 101,
2527-2540 (2001) and R S. B. Wllians, et al., Trends
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f d%e"@i ahksd gest; @@H@?Wela?d tpndmeq RIYFieAiRaE Vit dery patiges: endlor
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congestive heart failure, chronic renal fail ure

cancer, stroke, and the like); acute illnesses
resul ti ng from ext endédmmmm_bmmg)_@_nbed rest;
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(e.g., hip replacenent, nmgjor surgery, etc.). Summary
of the Invention This invention relates to GSK-3
inhibitors of Formulae | and Il, or the pharnmaceutica

acceptable salts thereof, WO 2008/ 023239
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wherein RL is hydrogen or a Cl-C6 al kyl group; R2is a

wo (doskha3senber ed) heterocycl oal kyl, -(5-10 nenmberas007/002390

heteroaryl or a Cl1-C6 5 al kyl group, wherein said

al kyl is substituted by a -(4-15 nenber ed)

het erocycl oal kyl or -(5-10 nenbered) heteroaryl, and
wherei n said heterocycl oal kyls and heteroaryls of R2
are optionally substituted 6? one or nore
substituents selected fromthe group R7; or -NRLR2
together may forma (8-15 nenbered) heterocycl oal kyl
or -(5-10 nenberqg) het er oaryl , both optionally

substituted by m)r substl s selected from
: vvher mIS h dro% & Co

10 the group R

al kyl ; wherei n{|R4 i s” hal ogen, C6 alKyl, Ci1-C6

hal oal kyl , C1- I or Cl- 06 | o oxy; wherein

each R7 is independently sel ected m - OH, hal ogen,
al kenyl , -C2- al kynyl, -C1-C6

-Cl-C6 al kyl, -C2-
al koxy, -C2-C6 al noxy, -C2-C6 al kynoxy, -Cl1-C6
- NR8 O N8R9,

hydr oxyal kyl , )
- C(=0) R8, -C(-)(RS Fl O)2NR8R9, -S(Or RS,
-NROC(=0) R8, -NROS02 (Czero al ky|l ene) - C6- C15

aryl, -(Czerg 5-
het er ocycl oal kyl , | (CZero 6% %kerHe) (5- ﬁﬁfﬁenbered)
het er oaryl , (CZer al kyl ene) - Cﬁ Cl15 aryl oxy and
- (CZero- 6 al kyl effe) - (5 15 menber edR® het er oar yl oxy,
mhereln said alkyl, alkenyl al kynyl , al koxy,
enox1, nox al kyl , aryl, aryl oxy,
he‘f’ erein % ﬁydroéerb%% Cé gl%ygt];er'lpoX

eroaryr -an of R7 are each
opti ondt II %@éﬁéﬁ@éﬁﬁe@m%b@w t@t1e arempared) beteroasyl onaPeCe

5 S Udnig/ grbﬁpenmésellsﬁlmtyﬁﬂs%ﬁtmdl'ba|aO@€Bﬁmemb@&d) Gdi@rod\cisylkyl or -(5-10
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Q%ervﬁgére@ %%gg in sa%@g%%lkyl gﬁwi &% of R? are optionally
- g‘% éﬁP“e Bie ee%?%lﬁ'tu%s SERyeRGOR Mg g?n §pendent ly
sel ect ed-NR'Bitogetier maIfo@IH8 4 kipinberedTAetogycladlkybory s 10-

szé;ﬂb%re@j Hé}érr’détyl both &8 BWsuaétWéd%%%e &r%Té—?dgstltuents selected from
cyt?g -(Cz8fo-C4 al kyl ene) - (C4-C8

cyc a“% (CZer o4 al kyl ene) - ((5-15 rrenber ed)
het er od"gf’é’let'? iy§rogener@ersst al kyl ene) - (C6 C15 aryl)
and - ( Grerd@ istlaloyéne0efs a5 G halearks CRd) alkogy @mag ydigajkoxy;
Wher ei thé@ndsal% Kws’lnd%béﬁﬁé}m*l selec@dkf%ﬂle»H FIM 7 Qa'c alkyl ?Z-Ce
R -G SRS 05 s ko boar era»‘?va'kw
- 4CUpt iNShal NRR n dEireEntEit |-GEOst iGE)OR° . wi-$@):DRE or-S(O)R
MONR'REtIRE, | LBOR®] naspenderyitn)-set echd (Lo -alene)-(5-15
%} n%?edf"h‘ééé obyclo%l C(]g ;\{;k%mﬁ&n@ 5% G AnLd Vi rsaryl, (CoeCo
alkylene)-Cg-Cys aryloxy and =(Cere-Cs alkylene}/(5-15 membered) heteroaryloxy, wherein said
alkyl, alkenyl, alkynyl, alkoxy, alkenoxy, alkynoxy, hydroxyalkyl, aryl, aryloxy, heteroaryl and
heteroaryloxy of R’ are each optionally independently substituted with one or more
subsitutents selected from halogens, -C1-Cq, alkyl, -C4-C, alkoxy, -NR®R®, -C(=O)N°R®,
-C(=0)R?, -C(=0)OR?, -NR°C(=0)R?, -NR’SO,R® -§(0),NR°R?, -S(0).R® or -OH;
each R® and R® are independently selected from -H, -C4-Cys alkyl, -C»-C45 alkenyl, -
Cx-Cis alkynyl, -(Cuero-Cs alkylene)-(Cs-Cis cycloalkyl), ~(Ciern-Cs alkylene)-(C4-Cq
cycloalkenyl), (Czer-Cs alkylene)-((5-15 membered) heterocycloalkyl), -(Czer-Cs alkylene)-(Ce-
Cis aryl) and ~(Cze-Cs alkylene)-((5-15 membered) heteroaryl), wherein said alkyl, alkenyl,
alkynyl, cycloalky!, cycloalkenyl, heterocycloalkyl, aryl and heteroaryl of R® and R® are each



C6 al kynoxy, -Cl1-C6 hydroxyal kyl, hal ogen, -CN, -NO2,

-CF3i -NH2, -NH(C1-C6 al kyl), -N(Cl-C6 alkyl)2,
wWoCiosOpMI2, - C(=O NH(C, -C6 al kyl ), -C(=0 N(Cl- €6T/1B2007/002390

al kyl)2r -SO2NH2, -S2NH(Cl1l-C6 5 al kyl), -SO2N(C1l-C6

alkyl)2, -C(=OH, -C(=0OOCH and -C(=0 (C1-C6 al kyl);

nis 0,1lor 2;,ms 0, 1, 2, 3 or 4, and pis 0, 1, 2 or

3. Detailed description of tI;le i nvention The present

i nvention provides conpounds of Formula I or Il shown

above, or a 10 pharmaceutical acceptable salt

thereof. In one enbodi nent of the present invention

Loroptﬁ%llvuﬂxcﬂﬁelnber@i shikstitutPwitSor or(Rord 2ubsiBETRE fn@gp)endelntly selected
etero 0 o roar
e S e s
Forqsrﬁ'lkwx -@1Cs wdroxr@kyi §aleeen( SN 1§02 ngffsbdiHe dYH(C1-Cs alkyl), -N(C1-Cs
hetatkvlbf%Q)wHJ(w(—O)]}lﬂ(dﬁCe aixgl), heEopback ), -S6,NH) 1ESONH(C:-Co
r L0k a
o e v ol e
het er ocagl OEP yIn P 1. % aﬁgﬁﬁ rbd’ feteroaryl. In

anot her enbodi nent of the present invention for

Formulas | or |1, -DNR4Rd dg&g@t),harthe ihaktdhan 8, 9 or 10
nenber e an
8 9 gh$&£§5ﬁgye%{lo%a41MJeS C Oa;%,l cEq:rormula Se{blgeho(miatag)ave or a

10py p'baﬁ'@a‘i?f‘“cﬁjtftc@p?ﬁﬁé‘?“i thaiRdht s seI ect ed from-OH 20
hal ogenin on¢ erledigrt caihk plegmeihvetion@k Foaiulgs | or-li| RZes 5A5

a'( gh@é?&% hétéo&éoi'@rm%ﬁg%ede?ﬁé?&y oal kyl, or
ero

ano therln@ﬂ%lherXmgoﬁ{")egéé?fhﬁgreﬁ?"e@eerﬁ"’r?fﬂr\feﬁ'f‘ileﬁﬁ oflp R’ s5- ~(5-15
FoMftiPesd) hetggpeyplpalkyl NRIR2 t aken together is sel ected
15f r om t hie agsties pmiscaiiGhisds the Greednt nnwi\txdrﬁ&w@ma%@aul RO b @ybe alkyl

a i | i azabi
e D el ST
ah &n%l).eg P(ﬁi n}%[\t ?fghewgntd}ve@o%lf?a Fg(@uliagl ] HorN tggether
wh@rneuan RP30ri 1§ myetersd, hetepaiyabugiiy. or arGheCamiaddioyent, thaB, 9 or 10
2008 B2 RerdlGd dahidiZ0 Quids OB 8 ond & rﬁ&@%b&ﬁtu@r{@@écféﬁ '?rtom -OH,
20 thdr-@eﬁwhg é m;l ee] )e{g%CJhet e\r oc@“‘{‘fmé %subst1| ; ué@nbered)
an'aft%y?'%'k(ﬂe’/e(?ero ésa”aflla@?)r@ﬁ%me@ere@mtemaw The
conpoundsnaifer Embatithent bf thé plesentyenbi@vior BRlIea! oCIE NUR'RS taken
anﬂgetﬂte@r|§fé%re@[em%mo%u5roud Qorgkstlrfﬁ ﬁqgtra%gtﬁggdqglﬂglm%l aagndged

t
i 'n?z% %iyéécoggﬁ) Ct’é'% eﬁé’ﬁ‘? gﬁ%‘kggﬁ%?rgﬁgéquééﬁ%ﬁ@ fromhd ot her

stereoi sopeKks of such conpounds of tye Forn | a B

11, as vell er
m xt ur eg| of cally
accept a or Il
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wherein X" is NR™ or 8 and X is O or NR™, wherein R™ is absent, hydrogen or C,-Cg alkyl.



Suitabl e acid addition salts are fornmed from aci ds

which formnon-toxic salts. 10 Exanples include, but
waneses23bi mited to, the acetate, adi pate, aspacraBm)7/002390

benzoate, besyl ate, bicarbonate/carbonate,

bi sul phat e/ sul phate, borate, cansylate, citrate,

cyclamate, edisylate, esylate, formate, funarate,

gl uceptate, gluconate, glucurpnate,

hexaf | uor ophosphate, hi benzate,

hydr ochl ori de/ chl ori de, hydrobrom de/ brom de,

hydr oi odi de/ i odi de, isethionate, |actate, nalate,

mal eat ey, ABhQRALSIMER KRl AL nf%yrle@theterocycuoalkyl substituted by R’;

b te sn | a y
ni co%lr?"r‘lgt gh@( 8)'( r'a QB 6}}%85 gfoé ® angﬁa'ts Zéze‘ c?fl aﬁ‘?"?'éet) EeCrs ANyl
panoat eThem%‘S?}ﬁ@ﬁ @/FHWi‘ad §eh m%'ﬁ?dg BHGF‘@P'@WW@H ibeyefqre may occur
p hosifleshesnaitipmed ant aastbreomesia bonfigtraibes, TIsaGERAIBAERIoN includes all

5 st @r@arn@t;n%rs §H§&E5}ﬁér§ and &h’elr g@@agﬁnerégf@?@“%grﬁpou'h@ Jf rtr%tF%rmula lor

trifluoroacet , X1 nO
f‘taaesvre ARG MPRUINgS: Q‘#%ﬁsnaé‘d OfPIRIHES %f§"e\m?i'38'ﬁeff3 derept.
non t oxPlarmsagkttisally Exceniable saltsiofi e Lrdmpoupds ofdfogmutot or Il include the
| i Bdid @[itibPandbh& s@|té-’cﬁ3>réﬂfum ar gi ni ne, benzat hi ne,

Cal Ci ur% lt?lﬂg la'c:Q addmon sgts egrrrer (;r[rrg% from aC|ds Vﬁlécl'l?] ﬁ é“ non-toxic salts.

I ne,
%’é?’é’}?i‘eﬁr'ﬂ‘%d%@ﬂ*i g iristtia H‘ﬁrﬁcﬁéte iRee shertatsabengoste, besyiate,
I—lehma;la:lnbis/cal‘boratm disulghat/shipiges boraty, @hsgatbecitfaty, BRGmateOBdisylate,

exadyRlee, fofhRiH, SiihBRaAt egltﬂ@di’ate hSlU&o%QtlaC'gM%ﬁl%ltet Shexgﬁggghos?(hate

r ev W on
Bl oL s o oudfdionip ot erae
an@ct@jgemblyte,malhqate analongigr meandelaieyineeyatd/CréthyBOPRIte, naphthylate, 2-
15 Phﬁﬁ”pﬁ}ﬂét@ Uﬁlbdﬁﬁété Ynidis; pbiab)| exaf@, tpsinfibite C pARRAN %o@ﬁate/hydrogen

éj@oéjh%%/%hﬁ, en rﬁl}@){?tg) %yr@ @Qfﬁ&% qsal{cﬁ&e ds(acghara?astear%}g succmate
ongte, Fl‘j’"r}a@nﬁ@’?ﬁgto%i'ﬁtea@ﬂ%r°a6qtat% &8xinofastelsaltsor ot ect i ng
gr oup fSusahlabswisatbe fymed tros masecsfwmdBGomheorammwmoE)@ﬁqples

Fohéﬂlﬂea bllt afe ||1c]t lﬂﬁtecb)(o, fth@%mmﬁ:ﬂi rwgl@nes%ﬁz%mm% %M&urﬁ Ccholine,

pr
20 P G6RiE e, A SRisE wing,, AdreRim e ey RRpFngetie Sapm
ofSC{dH@ QE%‘??H@GWQ 5 Zppgaitil a | or Il to another by
react i ciemisaftd bf a2fds APPHREY indf HscAlsd B, PASRMPE, KMISARS and
of pdySilubalhe 1on exchange col um. Salt form ng
reactions are typically carried out in solution.
resul tigadaygw ﬁ’gﬁ‘esesg’dp‘f"@é iS|yiepls tsaltsp pesyHandbeaval 7 @%f "ﬁ?ﬁu"'ca'
25 evaqisrFatredins, Sklettive apd UsediyiStahTind Wbagutie@Viley-VEIBrA022t i on
| n t he pra@sadbibag actaptibldR)s o dEpduhdaby EARRLEE &li¥nay be prepared
zed to al nost non-ionized. WO 2008/ 023239
P /1B2007/ 002390 -6 The conmpounds of the invention
may exi®t i feestingdivtrmeryRs offF O%Tb‘l'%'@r IS vigy thesdesisadigicid gr hasem
f ul |y giyor phousing an adid- biybass-isile photdctit.grolip @orh @fsbitable precursor of

30 atﬂ@ﬁdﬁtb@&% of ?@rf*n%l%s 0|t lPor@y ﬁrﬁgat;p@mhd"? M&tﬁ@c;}clf?: rec{]@&e@ QJample a

0] evel
qﬁﬁ?ﬂ?l" ]ng %@ﬁﬂ% gt %ﬁdeor 8" exhi bit the physical
pr oper t(w)es @@nvart'mr!edalmf the coinpruind of Fhynpilacidr i amthehby reaction
Mati@ah abgropite RO oa¥&ordy Rless oNE4uitiiffe idh &@Nandé f:cflJnﬁpt ion
patter %%It %?rqrn? %cLo‘?\s ?’%hiyeéagf/ @gnetdhout in sol?u% % IT%% r%sultlﬂ%salt may

solid , i'bed as a l'i

35 |y @‘e Oéb% Fﬁ&ﬁ@eéedftrvoenf?@fﬂ“wdofttbe Bolvent- d h@ﬁ%@r ¢fj igngzation in the
oCesutisg salitmaylvary foro hanetdlyepnize th drjosandbhage. of st at e,
typically second order ('glass transition'). The



term'crystalline' refers to a solid phase in which

the material has a regular ordered internal structure
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the properties of a liquid, but the change fromsolid
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conpounds of the invention may al so exist in

unsol vated and sol vated forms. The term'solvate' is
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functionality (-OH), an 10 ether thereof, for

exanpl e, a conmpound wherein the hydrogen of the
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person. Chiral compounds of the invention (and chiral

precursors thereof) nmay be obtained in

enantionerical ly-enriched form using chromat ography,
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or hexane, 10 containing fromO to 50% by vol une of

isopropanol typically from2%to 20% and fromO to
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Phar maceuti cal |y acceptabl e solvates in accordance

with the invention include those wherein the sol vent
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e.g. D20, d5-acetone, ds- 5 DMSO. Specific enbodi ments

of the present invention include the conmpounds

exenplified in the Exanples bel ow and their

pharmaceutically acceptable sslts conpl exes,

sol vates, pol ynorphs, stereorsoners, netabolites,

prodrugs, and other derivatives thereof, Thi s

invention also pertains to a pharnaceutica
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di sorder or 5 condition” refers to a disorder or

condition that is caused by the dysfunction and/or

death of neurons in the central nervous system
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napht hyri di nyl, di hydroqui nolyl, tetrahydroquinolyl,
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at ons. (Hase pabivise ndichted, mk the GBEGoBY igrehibsierivadgronf hytihearbons may
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as a dry product for constitution with water or other
weubdsaksIvehi cl e before use. Such Iiquid preparaBioone2390

may be prepared by conventional nmeans with

pharmaceutically acceptable additives such as

suspendi ng agents (e.g., sorbitol syrup, nethyl

cellul ose or hydrogenated edt$le fats); emul sifying

agents (e.g., lecithin or aca non- aqueous
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c onysolinnds wihventestly delivere in toafoins ofasakitiomi og Risyhside frov @rpetlp spray

IS Bcogﬁﬁerf tRt aslﬁtﬁeg?edt%ﬁ g%h‘idleg By fPiE g&%ﬁﬁ’)‘? Qsc'érpé'érdcsBlQHPa? pu@%tlon from
{ |p}eer?fucﬁ'or ST 08 LguIE g @1 ﬁ}eeg%%togﬁ LHtakf %/o"r[r?pe%?“t €.g-

35 pr%‘@[ﬂdlﬂﬂ‘éﬁn%ﬁéﬁﬁ? dichlefofleyoragitiaed dichigreletrafigpro¢thanh ecarbse digfide, or
a aher t@able gpy. Oped daad1bf, a @eBurizedBerosol, the dosage unit may be determined

di lﬁ/tblrondﬂ 'afvgl*r&[) 9&7@&@%@& Jnllo%ml e% Cé HQL d;g:%r‘:t%?a%’r nebulizer may

di ¢hl orotfetrafl uoroet hane, carbon
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pressurized contai ner or nebulizer may W 2008/ 023239
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suspensi on of the active conpound. Capsul es and

cartridges (made e.qg. fron1ge|at|n) for use in an

i nhal er or |nsufflator may be formul ated containing a

powder m x of a conmpound of the invention and a

SU|tabIe powder base such as | actose or starch.
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According to Schene 1, internediate conpounds in
Schenme 1, wherein Ais a carbon or nitrogen, Rl, R2,
R3, and R4 are as described above may be prepared from
conmpounds of Forrmula | and Fgrmula 4, which may be
comercially avail able, or prepared by nethods 5 known
to those skilled in the art, such as oxidation with

sel enium di oxide in a solvent such as pyridine. As
shown in Schene 1, co

prepared by esterification of conpounds of Formyla 2

wi th an acid, such as sohfuric oo hyseochl oric d
in a solvgnt such ang§thanol (ZEE;P, et hanol (Bt CE2Et
or isopr ol . The fierred sol is ethan \AJO
with sul i c"aci d a8 the aci d, A teWﬁ@TﬁruJe,J

bet wedR) Ot and 67@R)PMEf er abl ysBINto 67C. o) sHown
in Schegukas conpoungsupd For mul@.4,88y be pregﬁﬁﬁq by
condensation of ethyl acetate (Et OAc) using a base
such as sodi um hydri de, potassiumtert-butoxide or WO
2008/ 023239 PCT/3BZOO7/002390R3-17 metal | at &d Ry
hexamet hyl di < in a % €l vent

t et rahydrof ura HF), di Lh f or mani de \Eﬂgff or

Et CAc. The Prefefred base™i s pot assium#ert but oxi de,
and the prefer sol vent i t OAc/ THF at

tenperature bel n 0C and pref erabl y|| ;& to

67C. 5 AltemﬁhI|Wer, cong n s of FormyRa“ 4 may be
prepared by treaiing conmpouRdsiacf Fornulamaw&Wth

N,N-carbonyldiiq%dazole (CDI) in a SOLE?nt such as THF
[
h

to forma reacti i nternmedi ate, which/can be

al kyl ated with tRe nBgnesium salt oR; yl mal onat e,
then heated to abfoNd tke decar y| asemepr oduct . As
shown in Schene 1, |corpounds of Fgrmilla 5 may be
prepared by condensafion _10 of 1-
the presence of a b such as soditm hydri de,
potassiumtert - butbxﬁﬁe or DBU i
MeQH, or EtOH TI @fﬁﬁeferred sokg “is ethanol with
DBU as the preferregmggge at a tqug&ggure bet ween 0C
and 80C, preferably 60C to 80C.

Scheme 1

According to Scheme 1, intermediate compounds in Scheme 1, wherein A is a carbon
or nitrogen, R, R? R®, and R* are as described above may be prepared from compounds of
Formula 1 and Formula 4, which may be commercially available, or prepared by methods
known to those skilled in the art, such as oxidation with selenium dioxide in a solvent such as
pyridine.

As shown in Scheme 1, compounds of Formula 3 may be prepared by esterification
of compounds of Formula 2 with an acid, such as sulfuric or hydrochloric acid, in a solvent
such as methanol (MeOH), ethanol (EtOH), or isopropanol. The preferred solvent is ethanol,
with sulfuric acid as the acid, at a temperature between 0°C and 67°C, preferably 20°C to
67°C.

As shown in Scheme 1, compounds of Formula 4 may be prepared by condensation
of ethyl acetate (EtOAc) using a base such as sodium hydride, potassium feri-butoxide or



As shown in Schenme 1, conpounds of Formula 6 may be
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As shown in Scheme 1, compounds of Formula 8 may be prepared by displacement
of methyl iodide with a compound of Formula 5 in the presence of a base such sodium
25  hydroxide, sodium hydride, potassium-fert-butoxide or DBU in a solvent such as THF, water,
MeOH, or acetonitrile. The preferred solvent is a mixture of water and THF with sodium
hydroxide as the preferred base at a temperature between 0°C and 80°C, preferably 0°C to
40°C.
As shown in Scheme 1, compounds of Formula 9 may be prepared by oxidation of
30  the suifide in the presence of mCPBA or hydrogen peroxide, in a solvent such as THF or
dichloromethane. The preferred solvent is dichloromethane with mCPBA at a temperature
between 0°C and 80°C, preferably 0°C to 40°C.



N NCAP NNCAP I"A~A | ~ARNP(R4) NP(R4) N
Formula 16 Formula 17 Fornmula 18 O where CAP is AR
woSuBNRsR9 0 AO RO -R9 Schenme 2 The conpound®CofiB2007/002390
Formul ae 10, 11, and 12 refer to conpounds of Fornmula
7, as prepared in Schene 1, where the -NRTR2 group of
Formula 7 contains an am ne group which 1is protected
with a protecting group (e.g.,, conpounds of Formula
10, 11 and 12 where P 5 repregents a protecting group
such as Boc, Fnoc or CBZ). According to Scheme 2,
conpounds of Fornulae 10, 11, and 12 can be -
deprotegted and then cappedg toRgl ve corrpq;ynqé of
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pr ef efereglidsol vent i s DI\/ISOoWMi‘ﬂ TEA as thmmprseferred
base at ja tenperature between 20C and 120C preferably
betweeanOC and 60C. Alternatively, conpouﬁds of
Formul a¥16, 17, and 18, whérein the CAP graup is an

am de group R9 as a side chain, may be prepared by

tr ead_ngnt conpgunds of Borful ae 15 13, 1% and
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Scheme 2

The compounds of Formulae 10, 11, and 12 refer to compounds of Formula 7, as

prepared in Scheme 1, where the -NR;R; group of Formula 7 contains an amine group which

is protected with a protecting group (e.g., compounds of Formula 10, 11 and 12 where P

5 represents a protecting group such as Boc, Fmoc or CBZ). According to Scheme 2,
compounds of Formulae 10, 11, and 12 can be deprotected and then capped to give
compounds of Formula 16, 17 or 18. The use of protection/deprotection methods is known to



20 According to reaction Schenme 2, desired conmpounds
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reacting conpounds of Formula 13, 14 and 15 with the
chloroformate in the presence of an am ne base such

as TEA, DI PEA, or pyridine in a solvent such as DVSO,

DMF, THE, DCE, or acetonitrile. The preferred sol vent
is DCE, with TEA as the prefe'il "ed ami ne base, at a 25
tenperature between 0C and 120C preferably between 0C
and 30C. According to reaction Schene 2, desired :
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According to Scheme 2, compounds of Formulae 16, 17, and 18, wherein the CAP is
described as Ry, may be prepared by reductive amination of compounds of Formulae 13, 14
and 15 by treatment with an aldehyde or ketone, in the presence of a reducing agent such as
sodium borohydride, sodium triacetoxyborohydride, or sodium cyanoborohydride, and
optional additives such as acetic acid or sodium acetate. The preferred reducing agent is
sodium cyanoborohydride in a solvent such as EtOH, THF, methylene chloride, dioxan, or
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Tocaligoh bri icewatefbath; asdidtiph of methaiesiliibnia @cid (01|3@rml(;2]Q)2 g 419 rgmol) in

O $5te Iy A3 JR¥Ld éi’dvﬂﬁane Q0o pre¥pGteade@d 5¢ @ atloh dndwashed

t
wﬁ)h \tvﬂgnﬂgge?dfv&a's ag dgedx vngSh ?lver}ﬁ?a\gﬂ%@or&%uﬁda §F l%@r Cﬁstals from
cot_ﬂe matheRiguaisdvess ¢olgcted, wﬁhe@r@dWIed IO %ye Mg fle compound

f l |(1t4%§)9dot§l|'}'reﬁlu=gﬂ ailgammcmte s@idr HINMR{bEISO P b penti2 886, 1 H),
VRROI 1o, 0 e ER, IuF ey luth dals 1oy . NeOH. The

Clpl was co togvet |tIe
conpound as a brown soli d(59 |
78% ."' H NVR(DVBO-d6): 8 ﬁ/ﬁ 14.0(broad, 1 H),
9.34 (s, 1 H, 9.04 (d, J4 NHz, 1 H) and 8.02((d,
J=4.98 Hz, 1 H). Mass: (M+l)| 125 cal cul ated for
CS5HAN202. O Ovwe N N Step B™Rreparation of
Pvri m di ne- 4-carboxylic aci t hyl ester: A solution

of 15 the product of Preparation 2, Step A (6.17 g,
49. 7 msiep B: i2ChREBn{cbifYi-6hbVridvesyisateamidin-8whé:ur i c aci d

(0. 3 m }re g/ddlglﬁe%t &g:l @11 g%fl 3§§%d05§hol}§/a@5ddeﬁ%qﬁ\ﬁs 245 ml) with

sol v
stlrrlng under a nitrogen atmosphere and the mixture stirred for 20 min. The product of

Preparation 1, Step A (33.2 g, 0.15 mol), was added portionwise and the resulting mixture
stirred at room temperature for 5 min., then heated at 70°C for 4 hr. After cooling (4°C)
overnight, the mixture was sealed under nitrogen and EtOAc (865 ml) was added with stirring.
After stirring for 30 min., the precipitate was collected, washed with EtOAc and dried. The
solid was dissolved in water (550 ml) and the pH adjusted to 10 with 15% aqueous sodium
hydroxide. The precipitate was collected and washed with water. The solid was dried at the
pump and then in a vacuum oven over phosphorus pentoxide at 45-50°C for 4 days to give a
crude product (27.4 g). This solid was recrystallized (hot filtration) from EtOAc (final volume
approx 170 ml) to give the title compound (21.0 g) as a light-beige solid, m.p. = 147.8 - 148°C.
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vacuum to obtain a residue, which was dissolved in 10%
MeOH CHCI 3 (100 m ) and adsorbed onto silica gel. The
onos@m2smveri al was purified by col um chronmat egrapivg7/002390
over silica gel eluting wwth CHClI 3 then 10%

MeOH/ CHCI 3 to obtain the title conpound as a yell ow
solid (5.8 20 g, 85%."' HHNVR(DMSO): 8 9.4(s, 1H),

9.0(d, J=4.9 Hz, 1H), 8.0(d, _J=4.9 Hz, 1H) and 4. 0(s,
3H). Mass: (MrH) 140 cal cul at&d for CBH7N202. 0 OBt N

O N Step C 3-Ox0-3-pyrimdin-4-yl-propionic acid

ethyl ester : To a solution of the product of

Pr ?ﬁe\éa ltoln orghe drhcit%tr ﬁ@gﬁaf&)ﬁie@ mre p%%umo) Tb{é] &b@@o) -

otassiumtert- bu
SRABNSOR PP 673 Bufs Bt o8 S (Pt T8 ah P 48531
St preparitipn 27 Behloaatinethgl-ka[g,4]wpyrinidioylBemne 40 hr. Water
(200 M) was added and | aygys &separated. The aqueous
was washed with EtQAc (2 X 190 m ). The aqueous was
acidified with conc. HCl t H 2-3 then extracted
wth CHCI3 (3 X 100 m). The ofgani cs were conbi ned,
washed vvi th WO 2008/ 023239 /1B2007/ 002390 -22

blr l/get r | d OVert Snoo Iymmslélne Qgsrbo aggnfc?gts()l@{lo%dof t4c?‘nethyl
sawmnd i (Aderishe(1810. R&Q mehdn eyidine f@g ) W@t%’ded( 40, 0. 016
" HnNMR(TGDE@)re Wad peatetiZo 28°Q( oy 2 br., thln 85C 28 (35 hrl Th) reaction was
8. %% godto c‘g'ﬁo %2 E% t|r|]ed "gr’SGZTr Sﬁle solZis %re(fmareb tH‘Bugh diatomaceous
g:( '{he sglne;nt vas wgorgteq_ﬁanla')tbg ngl,eéﬂ&tgq mMOKIn'géIRFSELtThe precipitate

2 VY @agateo d giveethditle corhpoudd @' d tovpyaclihiediony8%)6 W(DM$@ -Og): &
a ﬁ;&?ﬁ%{ ’PA!”O(IS}Baot 'i‘r% 0. &lﬂstg 0af(d, BEAFEM AN HPhdR, 0268, 0848 1B 1H).

70 m) were added N-nethyl
thMﬁiﬁ@’&*“ﬂ?%@c tedé%‘ 1) and DBU (6.27 g, 41.29

nmol ) at RT. The m xture ed to 70C and

stirred for 4 hr. The m xturg¢ was concentrated and the
crude residue purified by ®pl um chr omat ogr aphy

over 60-120 nesh silica gelI um using 40% Et OAc in
DCM as el uting sol vent to gi've the t|tIe corrpound as

yel | ow sty 8t Bicpi : A H IeEbyl ¢gtprs@)solutipn of

PP %ﬁ %Q)f gl(exBéer%q 2, &ikp W (6. 194£957 Ha% i QAe@HOkao 15 vabtdded to
U Sl gresiedsd Llipad 67 b Sesba Rl o o pncer

N vaddim N obtbf ase@qyegvhlch was dissolved in 10% MeOH/CHCI; (100 ml) and adsorbed
2- Ghb Qi@ det. MR Rike Intaiekidl, whis | iiflY oy [Ebidkinm hrerbatognaphy olep silica gel
elu&nﬁhwn }-ICE 91%'1 qg% I\/leB{-iﬁ.anIag(? ?EQQE {?le Y}@escoﬁag%@l ab %I%W (il (5 8

g, 85%). 'H- NMR(DMSO) 8§ 9.4(s, 1H), 9.0(d, J=4.9 Hz 1H) 8 0d, J —49 Hz qﬂ) anla

3H). Mass: (M+H) 140 calculated for CsH;N2Ox.
o) OEt

e

t/

N
Step C: 3-Oxo-3-pyrimidin-4-yl-propionic acid ethyl ester : To a solution of the
product of Preparation 2, Step B (5.8 g, 42 mmol), in EtOAc (180 ml) was added 1M
potassium tert-butoxide in THF (85 ml, 85 mmol) in four portions, with mechanical stirring.
The reaction was refluxed for 40 hr. Water (200 ml) was added and layers separated. The
aqueous was washed with EtOAc (2 X 100 mi). The aqueous was acidified with conc. HCl to
pH 2-3 then extracted with CHCl; (3 X 100 ml). The organics were combined, washed with




product of Preparation 2, Step C (5 g, 22.7 mmol) was

added in one portion. The reaction m xture was heated
wonom/0283voi |l bath and stirred for 1 hr. The reatiBmn7/002390

m xture was cooled to RT and poured onto ice water

(-200 m) and stirred until mxture warnmed to RT. The

solution 20 was neutralized to pH- 7 with solid

sodi um bi car bonate. The forneg solid was collected to

yield (3.42g) of brown solid*“The crude residue was

redi ssolved in Et OAc and washed with 1 N NaCOH

(2x100n1) then brine, dried over sodiumsulfate, and

?ﬁr%n Aﬂe@t géjr SB&UIIE s\l DR Crohéeht@atedctg AMNY Wé%tl@%on@pohrﬂﬁas an orange
e neutralize n{R@,Teeops was # ﬁ?zz 1
Sl eyt e s L BB et 2 .
NaG)-IQ(ZI&@OHﬂE)sSI(heﬁFMSB Hag, H)dT.8&d7.80v/ev 1 s di2em Sl §.46(x 1H), 4.30
qqg@dgqgcgn;ﬁ@;§qj_¢%@ yeythe title conpound as a
tan solid (0.933 g). Total yield was 2.37 g, 47%
'H NVR(DVBO): 8 ppm 9. 32(s, | H),.9.01 (d, J=5 Hz, 1
H, 8 14 (d, J=5 Hz, 1 H) ¢ K 1 H and 3.57 (s,
3H). WD 2008/ 023239 PCT/ | B20Q7/N002390 -23 Preparation
3:
3- Met hyl - 2- (et hyl sul f onyl) g
n-4-one O NySMe N N N Stép
53-N@thy| 2- (et hyl t hi o) - 6- perdln 4-vl -3H pyri m din- 4-

one. ?_%g_;%wggﬁ)lt& 4L mg{th ﬁ-?mﬂlﬂ o mldlﬂ\frl GPJngp 24 %@lﬂlog of the

yridi n-4-yl-3H pyrim di

E\S/Hproegpt efQDr?ﬁara iqn % %tﬁ[#]l l()["s)lgt {1116%371 mmoMr&}O(—%(?leﬁiweref%gedwmethyl
nmmttliqureaThé3 ¢ B8 g meiol AndARRY @27 or cPOframol)30 Rifvi e mpthee was heated
M xd Hr€ aM@s?tlrrg('J #OHE ﬁ‘rth\M thikuea=8 rcoﬁc@rﬁr@tee)éﬁd' ﬁ@b@@’e Wkilile purified by

co

1Obr Ic?]lgmrg 8']“% %‘ogéqu}( %(53? ﬁ.’%b] 'E?ﬁ fsql a ge col l’(l: gsl‘,{régen t/e E&O‘Ngﬁr{'DCM as
gi wltingheolventi tp [give ¢nilerRaPagd as y@IOWcﬁWS@F B BRAif 1§ BeB&D) |HINMR
(FDZZBMQ@ 5 ppR94.5-10.3brdiR1)PYVEE: 08) 9.08, BEMAZD 1 30, m@ "'3 ch)91 H),
(3’6.6?3, as%,aggBZ%s,?ls-l%s%_él\)’lﬂ—fiZ% g:ulgtg%for](i%l %8 0 N~SQ51I\/E
N NNJ Step B:
3- Met hyl - 2- (et hyl sul fonyl ) - t'n- 4-yl - 3H pyri i di
n-4-one: To a solution of thelpryduct of Preparation
3, Step A (550 ng 2.3 mol), i HE (55 m) was
added nmCPBA (1.0 g, 5.8 mmol) stirred for 16 hr.

The sol vent was renoved and th resi due redi ssol ved
gel. The residue was

epE: vy r- 62- :"ZﬁMEggJ]ml‘? cooled
gi \wearalcwhqith yag@jdpdj Ppga 511”’@} qu%xturq_ww\m(rmgsqi@y apd then the
PPHRucddf Pepardtiohll, sBp BG5 o 2b.7 dwbl) as addetlin orf. pditiof.drhe reaction
J :5mix|¥u|zré w%'s I@ated Tn' Q §O°é Bit beJth gpd’sti@ed?‘@r 1(1? T hgreggtion ﬁlix?u;le \K/a%'cogied to
9 RT and poured onto ice water (~200 ml) and stirred until mixture warmed to RT. The solution
20  was neutralized to pH ~ 7 with solid sodium bicarbonate. The formed solid was collected to
yield (3.42g) of brown solid. The crude residue was redissolved in EtOAc and washed with 1N
NaOH (2x100ml) then brine, dried over sodium sulfate, and concentrated to give the title
compound as a tan solid (1.44g). The neutralized aqueous was extracted with EtOAc (3X).
The organics were washed with 1N NaOH (100 ml) then brine, dried over sodium sulfate, and
25  concentrated to give the title compound as a tan solid (0.933 g). Total yield was 2.37 g, 47%.
'H-NMR(DMSO): 8 ppm 9.32(s, 1H), 9.01 (d, J=5 Hz, 1 H), 8.14 (d, J=5 Hz, 1 H), 7.30 (s, 1H)

and 3.57 (s, 3H).
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Preparation 4:
2- Chl oro-6-(3-fluoropyridin-4-yl)-3-nethyl pyrimdin-4(
Obhosans39F O O CEt 20 N/ Step A Ethyl PCT/IB2007/002390
3-(3-fluoropyridin-4-vl)-3-oxopropanoate: To a
suspensi on of 3- fluoroisonicotinic acid (3 g, 21.3
mmol) in THE (50 m) was added CDI (3.6 g, 22.4 mmol).
The m xture was heated at 50C for about 16 to 18 hr.
In a separate fl ask, potassi'ﬁﬁ et hyl mal onate (4. 7g,
27.7 mol ) and magnesium chloride (3.2 g, 33.2 nmol)
was 25 suspended in THE and stirred at 35C for 1 hr.

"8 (y1-88-p Y RMAB4R23239
R TR L e s e Y S ey
The conbined m xture was hegted atgf.eflux for 1 hr.

and then at 50C for 16-18 g ﬁﬁe M xture was cool ed
to RT and acidified with aq. N(1 N to pH-5.
After addition of water (5 m ), the organic |ayer was
separated. The aqueous |ayer further extracted

with EtOAc (3 X 30 nl) and the gbrbined organic |ayer
was 5 dried (sodiumsulfate), §nd evaporated to a
cr ude Ogtbp Addid-menyl@f(mbia@ihi

lgs glog‘?‘ cto %% agtlongz %teg D (250 mg, 1.1 mmol), in THF (3 ml) was
7 égég HEEEE%Q%ﬁéyb éi1&ﬂﬁ0§ézgal %F&Q hegé%?anF%S§med

2 Hjor 3Amb6THetmixt@klwas LGNS Wit Kater thfﬂ\ﬁpqttgictecbmthp:l-[@s (RX)SHpe organics
1Ow§te%9ml§1ed washed with brine, dried over sodium sulfate, and concentrated to give the

4( g%coraﬁogladorgy aayeﬂ%vbg%séa\{lme sc% d g?l} & ap{ Oe%g nﬁ[\/lﬂv('%)ﬂgé 'dm éjdpﬂ\ 9.30

Pr épaHat 9.¢9n(d4/=5 SzepHn8 838 d9J'd5 Hz 8 HA 7r9ﬁt§? Y H)i 4% @1 Udng 70 . 3
(40ym) was added N-nethylthiourea (5.6 g, 62.6 nmol)
and DBU (3.0 m, 20.3 mmol) and the mxture heated at
100C for 48 hr. 30 ml of E sefied and the

reaction heated at 100C for -\35 The reaction was
cooled to RT and water (18 ni ﬂnd nethanesulfonic 15
acid (2 mM) was added and stirked for 1 hr. The

aqueous | ayer was concentratgd No a small vol ume and
the formed precipitate was c kécted to provide 2.4 g
(55% of yellow solid. 'H NVR NEOH d4) 6 8. 65
11-1), Stes=:d 3-Methyl-2methyisyfonyljf ol

('S soldkidh iof thb GMBuR 3B PRp4ratiohls, SBp AF(5M) mbl B mnNI),2|6 TSdeﬁ @l) was

Pr %ﬁ G%dl%ﬁ @fo gI 5.8 mmol) an stlrred for 16 hr The solvent was removed and the
2 resnd(u:)er ?edlsso ved in uC?-i%Epa):ld adéorbed c};lto S|I|ca ge th'e y sdumwag purified by
column chromatography over 60-120 mesh silica gel column eluting with 50% EtOAc in
hexane to give a white solid (625 mg, 54%). 'H-NMR(DMSO-ds): & ppm 9.35 (s, 1 H), 9.06
(d, J=5 Hz, 1 H), 8.31 (d, J=5 Hz, 1 H), 7.09 (s, 1 H), 3.76 (s, 3 H), 3.71 (s, 3 H).
Preparation 4: 2-Chloro-6-(3-fluoropyridin-4-yl)-3-methylpyrimidin-4(3H)-one
F O O

| N OEt
N~
Step A: Ethyl 3-(3-fluoropyridin-4-yl)-3-oxopropanoate: To a suspension of 3-
fluoroisonicotinic acid (3 g, 21.3 mmol) in THF (50 ml) was added CDI (3.6 g, 22.4 mmol).
The mixture was heated at 50°C for about 16 to 18 hr. In a separate flask, potassium
ethyl malonate (4.7g, 27.7 mmol) and magnesium chloride (3.2 g, 33.2 mmol) was
suspended in THF and stirred at 35°C for 1 hr. To this mixture was added the anhydride




Ch 4 3H -one: Phosphorous oxychloride (0.41 m, 4.43
mol ) was added to DMF (5 m) and stirred at RT for 30

wai2s/02823p hi s m xture was added t he product of PCT/IB2007/002390
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Preparation 4, Step B (700ng, 2.95 mmol), portionw se
and the m xture was heated at 62C for 2 hr. After
cooling and concentration, water was added slowy. The
m xture was extracted with 25 di chl oronethane (5 X 30
m), dried (sodiumsulfate), “4hd concentrated to give
the title product (365 rTg, 2% as yel l ow solid.
" H NVR( CDC13) 6868(d , 8.57(q, 1H), 7.99

L1 ot el e A I8, 80 S I

PCT/ | BV PP 6093608 iée wturq\\r@se?o'@ IR, apd acidified with pg. R (1 N)
Y N ito pRI-5. AtaNaddrioe pawatéri (6 m)1thExemapt egerlvad sepaeatéd1@he aqueous
ani NelayeB Gagiimhe: e%&e@gﬂmeﬂoﬂc @Qk 86 19 3nPhe tcaﬁou@a Q)%léﬁl‘é la%r was

Pr epagr,«gﬁ B%E 28%% and %gor%ed [Tﬁgéut%aoﬂ %cg’A Hpgf l\% precnpltated the

heat ettﬂe tPES’d%@ f alh'temhqaﬁ 9 aniBP-A% ) HEARIMRGIMSINEE) Hi E2UK o1 HABBA1(q,
di | utet), 63 m, BHOACI3(@ mM),)4.end, vt 882 &, €A), M1k, BAgNCMS 212.2
shakeg+Hfhe organic |ayer was transferred to tarred
vial s and aqueous |layer extracted with EtQAc (2 m).
The organic layer was transferredito tarred vials. The
organics were evaporated and viabg-weighed for crude
mass. The residues were dissblvgd iln DMSO (930 |) and
heated to 60C for 1 hr. Prqgdugts Nver@ipurified by Prep
tng Exanples | to 35 were
_ g ot Pé'oc%dlure
| C50 S(‘?HWS'O”I\‘Pf Fhecemﬁuq? ef@p&é?gorsdaﬁ)e%@ Plygdi%('qul) IrNoluwe (40 mi)
-, , HWds a@sl Notmethythiorean ($yedy, @ 8immol) and DBU (3.0 ml, 20.3 mmol) and the
mixture heated at 100°C for 48 hr. 30 m) of EtOH was added and the reaction heated at

100°C for ~18 hr. The reaction was cooled to RT and water (18 ml) and methanesulfonic

acid (2 ml) was added and stirred for 1 hr. The aqueous layer was concentrated to a small
volume and the formed precipitate was collected to provide 2.4 g (55%) of yellow solid.
'H-NMR (MeOH-dy) 5 8.65 (d, 1H), 8.55(d, 1H), 7.63 (q, 1H), 6.17 (s, 1H), 3.69 (s, 3H):
LCMS 238.2 (M+H).

Step C: Preparation of 2-Chloro-6-(3-fluoropyridin-4-yi)-3-methyipyrimidin-
4(3H)-one: Phosphorous oxychloride (0.41 ml, 4.43 mmol) was added to DMF (5 ml) and
stirred at RT for 30 min. To this mixture was added the product of Preparation 4, Step B
(700mg, 2.95 mmol), portionwise and the mixture was heated at 62°C for 2 hr. After
cooling and concentration, water was added slowly. The mixture was extracted with
dichloromethane (5 X 30 ml), dried (sodium sulfate), and concentrated to give the title
product (365 mg, 52%) as yellow solid. 1H-NMR(CDCI;,) 5 8.68 (d, 1H), 8.57(q, 1H), 7.99
(g, 1H), 7.12 (s, 1H), 3.72 (s, 3H); LCMS 240.3 (M+H).

General Procedure for Examples 1-35




N nolin-1 (2H)-yl]-3- nmethyl-6-pyridin-4- HO
ylpyrimdin-4(3H one 417.1 0.7 2 tert-butyl (1
We208/085896- [ (1- Meth yl-6-o0xo0-4- N pyridin-4- pCT/ABHO7/002390

CH O di hydropyrim din-2- H3CG / ON H yl)anm no]-3 H3C

~'", N O azabicyclo[3.1.0] he HH CH3 xane- 3-carboxyl ate

384.1 2.2 WD 2008/ 023239 PCT/1B2007/ 002390 -26

bserved Enzyme Ex. Structure Name Mass (M) | C50

(nM 3 2-[(3,4-dihydro-1 H O%sochronen-1- N | |

yl met hyl ) am no] - 3- NYNH net hyl - 6-pyridin-4 N CH3

yl pyrimdin-4(3H O one 349.1 23 4 N tert-butyl

(25)-2 {[Ethyl (1-met hyl -6- N oxo-4-pyridin-4-yl : H3 )1

N O 1,6 CH3 di hydr gpyrd,m din-2- yl)anino ne;flrl%h pyr N
TIN

O/ H rolidine- C CH3 carboxyl ate 4 R,5 N
. tert-butyl (2R) S N[EthyT(tRrethyl-5- N KN
0X0- 4- pyri di n-4-yl - R,

® B

N/ N/

Preparation 1 Examples 1-35

To the amine (80 umol) was added a solution of the product of Preparation 1 (15.5
mg, 70 umol) and TEA (16 mg, 160 umol) in DMF (400 pl). The mixture was sealed and
heated to 80°C for 12 hr. with shaking. The mixture was diluted with EtOAc (2 ml) and water

5 (2 ml), then shaken. The organic layer was transferred to tarred vials and aqueous layer
extracted with EtOAc (2 ml). The organic layer was transferred to tarred vials. The organics
were evaporated and vials weighed for crude mass. The residues were dissolved in DMSO
(930 pl) and heated to 60C for 1hr. Products were purified by Prep HPLC.

EXAMPLES

10 The following Examples 1 to 35 were prepared according to the General Procedure described
above.

Observed
Enzyme

ICs (nM)

Mass
(MH+)

Ex. Structure Name

2-[(4S,4a8,8aR)-4-
Hydroxy-4-

A
= (0]
phenyloctahydrogui
nolin-1(2H)-yl]-3-
methyl-6-pyridin-4-
ylpyrimidin-4(3H)-
one 4171 0.7
2 tert-butyl
(1R,58,6s)-6-[(1-
Methyl-6-oxo-4-
7 \ pyridin-4-yl-1,6-

HO

dihydropyrimidin-2-
yl)amino]-3-

azabicycloj3.1.0]he

xane-3-carboxylate

384.1

2.2




H3 L 1,6 N,
yl ) am no] net hyl } pyr

woanisgzyizate 414.1 2.1 6 tert-butyl

Met hyl

- 6-0x0-4- N pyridin-4-yl
di hydropyri mdin-2- CH O H3C 0~N~, ,

-1, 6-

-N O di hydropyri mdi n-2- CH3
ONOCH3 /~rolidine-1 OH3C CH3

(1 R, 5S, 86TAB20pT/102390

H3C ,N N O azabicyclo[3.1.0]he HH CH3
xane- 3- car boxyl ate 384.2 2.8 \WD 2008/ 023239

PCT/

| B2007/ 002390

K-- yl)am no] - 3-

-27 Ooser\?gd Ex. Structure Nane

Mass Enzynme (MH) IC5 (nM 7 /N 3-Methyl - 2(1 ~-
met hyl - 3, 4- N di hydropyrrolo[1,2- O a] pyra2| n 2(1
W —N—-6—pyrein—4—N-CH—ytpyrimdpsaied —omne
3221107 ON 0z 1-- ff N-CH3 N-{ t ent - pEnzyme
&4 (11- NH MBtr¥RMre 6- oxo- 4- pyrNaien- 4- yi| - Mags o [Csp (NM)
di hyldropyri m di n-2- H3 x| yl)am no] azepakiéH+)
3 2-[(3,4-dihydro-1H-
Isochromen-1-
yimethyl)amino]-3-
methyl-6-pyridin-4-
H, ylpyrimidin-4(3H)-
one 349.1 23
4 N \ tert-butyl (2S)-2-
=~ {[Ethyl(1-methyl-6-
NS oxo-4-pyridin-4-yl-
H.C \ 1,6-
Lo | -
CH dihydropyrimidin-2-
3
ylamino]methyl}pyr
N. o fHs .
\ﬂ/ %CH rolldlne-j-
OH,C : carboxylate 414.1 4.2
5 N \ tert-butyl (2R)-2-
=~ {[Ethyl(1-methyl-6-
NG oxo-4-pyridin-4-yl-
Hac\\ )\\ o 1,6~
N dihydropyrimidin-2-
\  CH,
yl)amino]methyl}pyr
C\N o_ s -
%CH rolidine-1-
OH,C : carboxylate 414.1 2.1
6 tert-butyl
(1R,58,6s)-6-[(1-
Methyl-8-0x0-4-
28 pyridin-4-yl-1,6-
N dihydropyrimidin-2-
Hy C7L ﬂL : N x ylyamino]-3-
? "IN)\[\IJ 0 | azabicyclo[3.1.0lhe
H o H o cH, xane-3-carboxylate 384.2 2.8




H3C CH3 1-carboxylate 400.1 9.1 9

(3S)-3-[(1-Methyl-6- CH O oxo-4-pyridin-4-yl 3 H O
wOlYDs/0232881 N di hydr opyri m di n-2- yl)am no] - 3, 2€T/1B2007/002390

di hydroquinolin N 2(1 H)y-one 348.1 30 10 H3C CH3 O

CH3 N tert-butyl 4- [Methyl (1-nethyl-6- 0 NH3 N,

0X0-4-pyridin-4-yl- N CH3 1,6 di hydropyri m di n-2-

yl ) am no] azepane- N 1-carboxylate 414.1 14.4 WO

2008/ 023239 PCT/ | B2007/ 002396%7-- 28 (Cbserved Ex.

Structure Nane Mass Enzyne (I\/I—H) IC50 (nM 11 N

tert-butyl 3 N[ Methyl (1- ms hyl -6- }- N
o%0~A-pyridi-R-4-yl - HBC-N-GH-5 1,6 BN-O-CH3
di hyldr opyri mi di n-2- O ~- CH3 yI ) am no] p Oﬁs%rlvf%i Nghz(hi3
-Bx.clar boxy| &trectg®e. 1 17. 7  12N@e\, CH3 te’l”?ssbut Xk, (M)
(IRBS)- 1 8-(1-Methyl-6foxo- 1 (MH+)
7 N ) 3-Methyl-2-(1-
S methyl-3,4-
N dihydropyrrolof1,2-
)\\ N0 alpyrazin-2(1H)-yh)-
(\ N 23H3 6-pyridin-4-
N | CH, ylpyrimidin-4(3H)-
\ one 322.1 10.7
8 o

N=( tert-butyt 4-[(1-

Methyl-6-oxo-4-
pyridin-4-yl-1,6~
N . s

’ COY dihydropyrimidin-2-
3 XO yl)aminc]azepane-
HC “on, 1-carboxylate 400.1 9.1
9 (35)-3-[(1-Methyl-8-

oxo-4-pyridin-4-yl-
1,6~

YN R

=~ _N dihydropyrimidin-2-
yl)amino]-3,4-

\

L

N

dihydroquinolin-
2(1H)-one 348.1 30

10 H.CCHs

N tert-butyl 4-
CH [Methyl(1-methyl-6-
‘ 3 » .
NN oxo-4-pyridin-4-yl-
Y UcH,
N 1,6-
dihydropyrimidin-2-
yhaminojazepane-

N 1-carboxylate 414.1 144




N~ N

H 4-pyridin-4-yl

yl)-3,8 H3CGj-CH3 diazabicyclo[3.2.1]0 CH3

wobters@m®3gar boxyl ate 398.1 32.4 13 H3C CH3 3CrOF@B20b7/002390

N ~ CH3 tent-butyl -6-0x0-4- H3C N N
-1,6- dihydropyrimdin-2- 0
N -1-carboxylate 400.1 16.5 14
1- Met hyl
-1,6- N H di hydropyrimdin-2- N O CH3
o0 C CH3 rolidine-1 carboxylate

pyridi n-4-yl
yl ) am no] pyrrolidi ne
p tert-butyl (3R)-3 No N-CH {}4

4-pyridin-4-yl
yl ) am no] net hyl } pyr

3-[Ethyl (1 met hyl

- 6- OX0O-

-1,6- N O di hydropyrimdin-2- 0

N (3

386.1 74 WD 2008/ 023239 PCT/1B2007/ 002390 -29
bSefved EX. ‘Eﬂructure e Vass Enzymbsekvbt-[) T C50
:'r_%/p 15 H %tr@i\% N Eﬁg fs but yl 4ML%I hy|| Ezyme
"0 N N nethyl-6- oxo 4- pyri diin 1,185 (nM)
jihydropyr|n1d|n 2-
11
tert-butyl 3-
[Methyl(1-methyl-6-
0x0-4-pyridin-4-yl-
1,6-
dihydropyrimidin-2-
\g/ CH, ylyamino]pyrrolidine
-1-carboxylate 386.1 17.7
12
tert-butyl (1R,5S)-
8-(1-Methyl-6-oxo-
R 4-pyridin-4-yl-1,6-
j N o dihydropyrimidin-2-
O>4 yi)-3,8-
H,C—F-CH, | diazabicyclo[3.2.1]o
CH, ctane-3-carboxylate 398.1 32.4
13 RS cn,
H,C Q
(0]
%N tert-butyl 3-[Ethyl(1-
methyl-6-ox0-4-
N" T CH, o
H.C )\ pyridin-4-y\-1,6-
SUINTSN : . ‘
dihydropyrimidin-2-
0 = vl . .y
| yl)amino]pyrrolidine
SN -1-carboxylate 400.1 16.5
14 o tert-butyl (3R)-3-
Ny p v N-ch, {l(1-Methyl-6-oxo-
N=<N 4-pyridin-4-yl-1,6-
H = dihydropyrimidin-2-
G\J\H/O CHs yl)amino]methyl}pyr
o & rolidine-1-
carboxylate 386.1 74




yl ) am no] azepane- N 1-carboxylate 428.2 31 16 2-[(1

R 5S)-3-(1 H Benzi mdazol-1-yl)- 8 0 azabicyclo[3.2.1
woaoeis/02M3¢CH3 - 8-y1l]-3-nethyl-6- H - N N rN pypPCtliiB2047/002390

N~ HNylpyrimdin-4(3H one 413.1 20.5 17 tert-butyl

(3S,4S)-3 F O Fluoro-4-[(1- ~N CH3 HN 0---CH3

met hyl - 6- oxo-4- ' CH3 pyridin-4-yl-1,6- H3C N~ N

di hydropyrimdin-2- 0 C,,IN yl)am no]pyrrolidine

-1-carboxyl ate 390.1 26.3 18 tent-butyl 2-([(1-

N. CH3 Met hyl -6-0x0-4- "/' NH pyridin-4-yl-1,6 N

di hydropyrimdin-2- 3 N' CH yl)am no]nethyl}pyr N O

6—-C-B—r-oH-di-re—1—C-B—earpoxytate—386t g0 O
2008/ 023239 PCT/1B2007/ 002390 -30 Cbserve N ZBhBgEme
R |Struct uPEUsite Mass [ M\H)NAEC50 (nMMast9 Cig Ny
terti-butyl 3-[(1 (MH+)
CH
18 H3C>< 3
g CH,
=0
N
Q tert-butyl 4-[Ethyl(1-
CH,
O _N_ _N methyl-6-oxo-4-
\ \‘Nr jCH pyridin-4-yl-1,6-
3
dihydropyrimidin-2-
| = ylJaminojazepane-
o
N 1-carboxylate 428.2 31
16 2-[(1R,5S)-3-(1H-
Benzimidazol-1-yl}-
8-
o azabicyclo[3.2.1]act
| N-CHs -8-yl]-3-methyl-6-
A4 -
| N™ “N—% ~N pyridin-4-
Ny H [~ o
N ylpyrimidin-4(3H)-
one 413.1 20.5
17 teri-butyl (3S,45)-3-
F 0 Fluoro-4-[{1-
EN“{ CHs methyl-6-oxo-4-
HN' 0 CH, ‘o
)\ CH, pyridin-4-y}~1,6-
NS dihydropyrimidin-2-
O)\%@N ylyamino]pyrrolidine
= -1-carboxylate 390.1 26.3
18 o tert-butyl 2-{[(1~
N-CHs Methyl-6-oxo-4~
\ N/)\NH pyridin-4-yi-1,6-
7 dihydropyrimidin-2-
N= N. o CHs yl)amino]methyl}pyr
\[Or \éCHs rolidine-1-
CH, carboxylate 386.1 107.5




H3C+CH3 hyl - 6- oxo-4- Met N pyridin-4-yl-1,6- OOK--1
di hydropyrimdin-2- HN O yl)am no] pi peridine CH3

wao-20mropsesy| ate 386.1 42 20 0 tent-butyl

3- [ ( 1r&IDIB2007/002390

N- CH3 Met hyl - 6- ox0-4- N pyridin-4-yl-1,6- H3C O NH

di hydropyri m din-2- H3C-0 -N ~'j

yl) am no] azepane H3C

1-carboxylate 400.1 24.1 21 0 CH3 HN O-CH3 tert-butyl

{(1

R 3R) -

CH3 3-[(1-Methyl -6;0xo0-

N

4-pyridin-4-yl-1,6 HNYN di hydiopyrim di n-2- H3C- N
yl')am no] cycl openty O |}carbamate 386.1 52.5 22

2-(1-Benzyl - 3, 4- di hydroi soquinolin- N Ni 2(1

H—=yt)=3=nethyt—Y6=pyrigim24=H3C N Gbserved
ytﬁg_yri m di n-?éBH}f 0 one 409.1 BnZe 23 B- nﬁtst;yl -| ZEnzyme
(&t hyl [ (3aS™8Yfa  H C H R) - 3™ net hyl oct anhydnes (nhdﬁdf
N CH3 1 Hindol-5 H3C NLN yl]ani no}- 6- g¥Hidi n- O
Al PyTT M gpn- 403 - N tert-butyl 3-[(1-
MO0t (7] Methy}-6-ox0-4-
00 N y
Y pyridin-4-yl-1,6-
N N . -
(J\ NI dihydropyrimidin-2-
H N" 70 ylyaminolpiperidine-
CH, 1-carboxylate 386.1 42
20 o tert-butyl 3-[(1-
— thyl-6-oxo-4-
N p / N~CH, Methyl-6-oxo
\ N=( pyridin-4-yl-1,6-
HC @ NH dihydropyrimidin-2-
H3C§\O>\\O yl)amino]azepane-
H,C 1-carboxylate 400.1 241
21 /lcj)\ CH,
e o C(I:-iHa tert-butyl {(1R,3R)-
3 3-[(1-Methyl-6-oxo-
. (N 4-pyridin-d-yi-1,6-
N 7 . -
HN- ~ ‘ dihydropyrimidin-2-
H C’N yl)amino]cyclopenty
: ljcarbamate 386.1 525
22 2-(1-Benzyl-3,4-
dihydroisoquinolin-
2(1H)-yl)-3-methyl-
6-pyridin-4-
ylpyrimidin-4(3H)-
one 409.1 37
23 3-methyl-2-
{Methyl[(3aS8,58,7a
HH R)-3a-
thyloctahydro-
%’l CH, me y?ca ydro:
H,C j“\ 1H-indol-5-
HiCo SN yllamino}-6-pyridin-
Neadhad || 4¥ioyrimicin-4(aH)-
= one 354.2 47




one 354.2 47 WD 2008/ 023239 PCT/ 1 B2007/ 002390
(bserved Enzyne Ex. Structure Nane Mass (M) |1 C50
wonMs/022390 tert-butyl 3-[(1 ,CN CH3 Met hyl - 6- BROAHE2007/002390
HNIl O +CH3 pyridin-4-yl-1,6- HC, J" CH3 3 NN
di hydropyrim din-2- 0 yl)am no] pyrrolidine
-1l-carboxylate 372.1 43 25 CH3 HC CH tert-butyl
O YO (4aR, 8aR)-4-(1- N Methyl - 6 0x0-4- )
pyridin-4-yl-1,6- N H3C, N~ i hydr opyri m di n- 2-
yl ) oct ahydroqui nox O aline-1(2H)- N carboxylate 426.1

-31

3 3

40 26 tent-butyl N (3aR 6aR) 1-(1- Methyl -6-oxo0-4- N
O“‘.id...nryu-;.uCH’S Fhydropyr T 4T Bpeeived |1 ©
yl)rexahydro&)yrrolo CH3--N H3C-+ H [|3, AhblpyrlEotmeCI—B
X |H) - car bd%YAyPe 398.1 97 "ame as ICso (nM)
(MH+)
24 o tert-butyl 3-[(1-
J:\/N_q CH, Methyl-6-oxo-4-
HN o—f-cH, pyridin-4-yl-1,6-
HC SN e dihydropyrimidin-2-
2 | yl)amino]pyrrolidine
~AN -1-carboxylate 3721 43
2 H,C _(F‘I}CH tert-butyl
(4aR,8aR)-4-(1-
Methyl-6-oxo-4-
O ] pyridin-4-yl-1,6-
dihydropyrimidin-2-
N \N ylyoctahydroguinox
O)\)\@ aline-1(2H)-
SN carboxylate 426.1 40
26 tert-butyl
N\ (3aR,6aR)-1-(1-
( — Methyl-6-oxo-4-
T N\=0 pyridin-4-yl-1,6-
. HNI\?/N'CHS dihydropyrimidin-2-
CH»_N/\:Ii) yl)hexahydropyrrolo
H,C 0 L [3,4-b]pyrrole-
CH, 5(1H)-carboxylate 398.1 97
27 2-{[4-(3-tert-
N Butyiphenyl)tetrahy
g | H,C, CH, dro-2H-pyran-4-
3 CH, ylJamino}-3-methyl-
= JN\ 6-pyridin-4-
07N ENI o ylpyrimidin-4(3H)-
CH, one 419.1 12




27 2-{[4-(3-tert- N Butyl phenyl)tetrahy H3C CH3

dr o- 2H pyran-4- CH3 yl]am no}-3-nethyl- 6-pyridin-4 O
woORNsykgoi mi di n-4(3H)- CH3 H 0 one 419.1 12 WCT/IB2007/002390
2008/ 023239 PCT/1B2007/ 002390 -32 Observed Ex.
Structure Name Mass Enzyne (MH) tCD (nM 28 2-{[(1

S, 2R)-5 Met hoxy-1-nethyl- 1,2,3,4- o

t et rahydronapht hal N, CH 3 OCE? en-2-yl]am no}-3 |

met hyl -6-pyridin-4- NH = yl pyrimdin-4(3H N/
one 377.1 3.9 29 3-Methyl-2-{[2-(4

phenyl -1, 3-thi azoI 2 yI )ethyl]am no}-6- N. CH r, ~
=7 PyTrT a4 N N~ ==Nyytpyrim di n- ¢(gﬂ§§wea\| /ﬁl—l oneg
390 16 30 2:-[(1-Methyl-6 o OX0- i Qi g
% 1 1, 6- BL%I hydropyrim 8%82 N|i MQX IC5o (n1)
/1) ami nol et hyl }quin olin{2(1 H)-one 374.@“"25 31

el 1 buly) 2-{[(15,2R)-5~

Methoxy-1-methyl-
1,2,3,4-
tetrahydronaphthal

,CH en-2-yljamino}-3-
E:@ methyl-6-pyridin-4-

P ylpyrimidin-4(3H)-
one 3771 3.9
29 3-Methyl-2-{[2-(4-
phenyl-1,3-thiazol-

2-ylethyljamino}-6-

ON.CH3 S/\//Q pyridin-4-
@/(:’/L\E{/\/k\[\l ylpyrimidin-4(3H)-
N one 390 16
30 1-{2-[(1-Methyl-6-
oxo-4-pyridin-4-yl-

1,6-
)\ j dihydropyrimidin-2-
yhaminolethyl}quin

olin-2(1H)-one 3741 25
31 tert-butyl
(3aS,5R,7aR)-3a-
Methyl-5-[methyl(1-

methyl-6-oxo-4-

pyridin-4-y{-1,6-
dihydropyrimidin-2-
yl)aminoloctahydro-
1H-indole-1-
carboxylate 454.2 30.1




(3aS, 5R, 7aR) - 3a- Met hyl -5-[ net hyl (1- H3C ~ H3

nmet hyl - 6- oxo-4 CH3 pyridin-4-y1-1,6- 0 CH3 O NHNO
wdizbogdesa3yri m din-2- ! N~ C yl)anm no] oct ahydr oPCNIE}87/002390

8H3 1H i ndol e-1 carboxylate 454.2 30.1 WD 2008/ 023239

PCT/ 1 B2007/ 002390 -33 Cbserved Ex. Structure Nane

Mass Enzyne (MH) 1C. 50 (nM 32 N tent-butyl (2R)-2-

N {[(1-Methyl-6-0x0- 0 4-pyridin-4-yl-1,6 H; c% H3

di hydropyri m di n-2- yl)am noJtet hyl } pyr oNyO CH3

rolidine-1 OH3C 0113 carboxylate 386.1 71 33

tent-butyl (3S,4R) F 3-Fl uoro-4- [(1 DC N-~ CH3

rethyt—6—oxo—4—HN—O+—HEHS ]JyIIUIII"-PObg e HE—
C3 3 N N di h%/dr opyri m di p- 2- yl ) am noq pyrq CHnlzfimnEF
-BX.clar boxy!| 3ECt960. 1 77 B4 te'Plf’lmeoutyI 3-N1- | ke, (o)

Met hyl - 6- oxo-4- H3C N pyrldl n-4-yl-1,6 OVMN+CH
diggydropyrim g 2= O HOC CH3 VI )arri nPTrrEI hyt Fpyr—3
rolidi ne-1 Nfcayboxylate] 386.1 113.5

= tert-butyl (2R)-2-

{[(1-Methy!-8-oxo-
4-pyridin-4-yl-1,6-
\CHa dihydropyrimidin-2-

C\" cH yhamino]methyl}pyr
N 07(0:1 rolidine-1-
carboxylate 386.1 71

33 fert-butyl (3S,4R)-
F 3-Fluoro-4-[(1-

0]
j:/\N—/< CH, methyl-6-oxo0-4-
0——CH,

pyridin-4-yl-1,6-
BY CH,
=N dihydropyrimidin-2-

O)\/\@ ylYamino]pyrrolidine

AN ~1-carboxylate 390.1 77

34 tert-butyl 3-{(1-

Methyl-6-oxo-4-
N N pyridin-4-yl-1,6-

o \\N \bN o CH, dihydropyrimidin-2-

yhaminolmethyl}pyr

P rolidine-1-
N carboxylate 386.1 113.5
35 tert-butyl 2-{[(1-
Methyl-6-oxo-4-
pyridin-4-yl-1,6-

dihydropyrimidin-2-

yl)aminolmethyl}pip
eridine-1-

carboxylate 400.1 168.5




35 tert-butyl 2-{[(1 O N CH3 Met hyl - 6- oxo0- 4-
pyridin-4-yl-1,6- oll, NxNH di hydropyrim din-2

woRd@rmssd net hyl }pip NOCH3 eridine-1 0/ H3C CPBT/IB2007/002390
car boxyl ate 400.1 168.5 WD 2008/ 023239
PCT/ 1 B2007/ 002390 -34- NIl NJ NN '"NO N_-~O
Exanple 36: tert-butyl 2S -2- Ethyl 1-nmeth |-6-o0xo-4-
rimdin-4- 1-16
dihvdropyrinidin-2-v|)anino|ﬁ%%hyl}pyrrolidine-l-carbo
xylate To a solution of the product of Preparation 2
(67 ny, 0.30 nmmol) in DMV (1.5 M) was added
(S)-tent-butyl-2- 5
((ethylan1no)nethy|)py r
0.36 nmol ), then TEA (6~
was heated to 80C for 16 hry _The reaction was
partitioned between EtQAc ana Wwat er and the organic
| ayer was separated and ads ed ontjo silica gel. The

i di ne-1-carboxyl ate (82 ny,
A9 mmol ). The reaction

crude residue was purified py fol chr omat ogr aphy
over 60-120 nesh silica gel ' Wi th a gradient
of 50-100% Et CAc i n hexanes t ive the title conpound

as a yel l ow sem 10 SO|Id (104 ny, 83@@
: Eth

=

1 BISP of Biepdration 25GT mag90 Fnoh st HF CaF ml) ¢ citar &) for-buty2-
5Fow(aidylarﬂaﬂcsmétm(l)Mrkb)ndmeLNart)oxﬁbte Ré2Nndy 0.8¢ mmob] #6a A (0.1 m), 0.7

reac‘uo was heated to 80°C for 16 hr, The reaction was partitioned
2 4 4aS a grox -2 phenyl oct a% d} uPHoT - qiwmm
/310 ef anic Iayer was separated and adsorbed onto silica gel. The

6 p'};ﬁﬁ@ I‘ﬁSIQUGanB- BirifiRdryrdodinn -cAo B kipgraphe :oveF B0 26 alestt biliva gaf eluting
t heittps gauisht o f50 MO BICALIiPRexének & gitBhe titf- BRApSIRRLS h vhiRw semi-
0 eﬂﬁi@%s%%*a’%h@ﬂ’%‘? Gk BRIP4 P P94 e & H) A4 95

0. BB ol J8(E.11HEA. 1TEA 10388, HI03.47-Pr8kin) SH)THe9-1. ot 4HHN 42(s,

wasHheas(ed=7tHz, 8OCchiomwl 8148, Found@5.8 @@ehHi on was
partitioned between Et OAc a.\‘mater and the organic

was separated and ﬁ\
7

Example 37: 2-[(4S,4aS,8aR)-4-Hydroxy-4-phenyloctahydroquinolin-1(2H)-yl]-3-methyl-
6- ] in-4(3H)-one: To a solution of the product of Preparation 2 (67 mg,
0.30 mmols) in DMF (1.5 ml) was added (4S,4aS,8aR)-4-phenyl-decahydroquinolin-4-o! (8
2mg, 0.36 mmol), then TEA ( 0.1 ml, 0.7 mmol). The reaction was heated to 80°C for 16 hr.
The reaction was partitioned between EtOAc and water and the organic was separated and

15 rimidin-4-

adsorbed onto silica gel. The crude residue was purified by column chromatography over 60-
20 120 mesh silica gel eluting with a gradient of 50-100% EtOAc in hexanes to give the title
compound as a yellow semi-solid (47 mg, 37%). 1H-NMR(CDCla): 8 ppm 9.32(s, 1H), 9.05 (d,
J=5 Hz, 1 H), 8.2 (d, J=5 Hz, 1 H), 7.49 (d, J=7.5 Hz, 1 H), 7.32 (t, J=7.5 Hz, 1 H), 7.20 (¢,



adsorbed onto silica gel. The crude resi due was

purified by colum chromat ography over 60 20 120 nesh
weizbisgpazgel eluting with a gradi ent of 50- 100%PET@EWOT/602390

hexanes to give the title conpound as a yell ow

sem -solid (47 nmg, 379 . 'H NVR(CDC13): 5 ppm 9. 32(s,

1H), 9.05 (d, J=5 Hz, 1 H, 8.2 (d, J=5 Hz, 1 H),

7.49 (d, J=7.5 Hz, | H, 7.32(t, J=7.5 Hz, | H), 7.20

(t, WD 2008/ 023239 PCT/I1B20077002390 -35 J=7.5 Hz, 1

H, 4.95(s, 1 H, 3.49(m 1 H), 3.29(s, 3H

3.22-3.06(m 2H), 2.26(m 1 H, 2.05(m 1 H), 1.88(m

75 6§ 14 4"(31 §'ZB 414)23929@3 9 5122-BbB(m, 558 CoekWV1H), 2.05(m,
41% 1%@%@% %9(@83H)11§Pt° 92@})% ?fﬁ%/g/g41§'g)\#o%d:~41'§!¥’(MH+).

6s) - 6-f (1- Met hyl - 6- oxo-4- pyrmdin -4-yl-1,6- 5
di hvdropvri m di n-2-yl) am ngk= -azablcyclofs 1. A hexane

-3-carboxvl ate: To a &0 onof Hhe product of
7nﬁﬁﬁhm<ﬂ:?yF 0.5 n) was

Preparation 3 (20 ng, N
added (1 R 5S,6s)-tert- but
6- am no- 3-aza- blcyclo[3 1. O]hexaﬁé 3- carb viate (20

ng’Eme&lQ | T 0--Ayi1.6-

] ”"' ) o2 -aZp _g_Ia_hOlro aﬁ%:éon of
m Xltelm@iuvm P;@uaratfon éd2Q)Img |c9r0é’ meHFnLQMi‘eGO&tmlhga%dﬂW 18.5S.6s)-tert-
m %Lwlfeean%o :agz%tuw&ls 5. h bﬁe@ﬁkds WabRlate Mot g, 0,10 Ko cBMamRIed BY the

yel gﬁ'fnpgdoﬁ mFB o re%ﬁ@@&dstﬁﬁﬁ&%%gga L Caféed and
0. ziQL(tggi WIMMS@ (gg mlx d’he \g:r:u e mgturq WP,D purgedsgfn ()@p F‘E ng with
101 Hixtur® oPQe®nitrikHnd wate?, Mithnp.0 2XammBniGi8 (hwdroxide k) odifisr, Ejg(\mthe title

Zmem&O%ztgii yejl_léﬁ rﬁgslbl%s’(m mg éd}/o’ 1 I\R/YF((BB)C%“B ppmt9.89€ MH), 8.93

0 (NJ‘@*Z fRAZ: 1) é?&ﬁp "B Hep( mt?é'P’t3Wy1l") Fim, 21,
4- f3(abs Mg b5(6y dbio147pv rHni1 @Bim, 4H)i1.48(s61Hdi Hiatlr MYV B34, ound
in1@54?ML?ninoIazepane-l-carboxvlate: To a solution of

pr oduc Preparation 3 (80 , 0.30 mmol) in DW
(1.0m) was added tert-butyl

4- am noazepane- 1- car bo ﬁzng, 0.85 mol),
foll owed by the additi Lg& ) 1.1 mol).

The reacti on was then Hbated t o (9
cooled to RT. The reaction was dil

f 16 hr., and
‘ wrtﬁ DI\/!SO (1.5

M edRReP il ey £ loo.
Py dﬂammmua&g%\ﬁe%&'%w %W”éte%""%i’aia 'p ¢ £9. 730, 030
nrg mrid@)Yh . DNMA-H INMER( GRChQRIEd (@t-qufyii-adin2dAesane i Hprbod/a@1 (76 dng. 0.35
rhg foﬂo by fﬂe §d’>ﬂlt&)g of 'F]EAQ ohiz ml, . 1'T'amol)8 TR reblion vatndiheated to
20 0C for 16 hr., andlcooled to RT. The reaction was diluted with DMSO (1.5 ml) and purified
on prep. HPLC eluting with mixture of acetonitrile and water, with 0.01% ammonium
hydroxide modifier, to give a yellow semi-solid (23.2 mg, 19%). 'H-NMR(CDCls): & ppm
9.21(s, 1H), 8.91 (d, J=5 Hz, 1 H), 8.32 (d, J=5 Hz, 1 H), 8.27 (d, J=5 Hz, 1 H), 6.94(s, 1H),
4.27(m, 1H), 3.68-3.36(m, 7H), 2.23(m, 1H), 2.09(m, 1H), 1.99-1.64(m, 4H), 1.49 (d, J=5 Hz,

25 9 H). Calc MW: 400.4, Found: 401.4 (MH+).



4.27(m 1H), 3.68-3.36(m 7H), 2.23(m 1 H), 2.09(m
1H), 1.99-1.64(m 4H), 1.49 (d, J=5 Hz, 25 9 H). Calc

wORosAdse3d, Found: 401.4 (MH). WO 2008/ 023239PCT/1B2007/002390

PCT/ 1 B2007/ 002390 -36- 0 F N N NI-<CN N Exanpl e 40:
246- Ami no 3-aza-bicycl oF3. 1. 0lhexane-3-tert--butyl

car boxyl at e) - 6- ( 3-

fl uoropyridin-4-yl)-3- nethylp¥r|n1d|n 4(3H)-one: To a
sol ution of the product of %paratlon 4, Step C (50
ng, 0.21 mmol), TEA (58 ng, 0.42 nol), and (1

R 5S, 6s)-tent-butyl 5

6- am no- 3- aza- bi cycl o[ 3. 1. 0] hexane- 3- car boxyl ate (50
ng, 0.25 nmmol) in DM (0.5 m was heated in a

m crowave (Biotage) at 1560 fUr 5 mn. Addition of
water (5 m) resulted i '

pi i ch was
extracted with EtQAc (2 X|5 MTﬁgfgﬁ resi due was
purified with prep. TI //S|ng 100% Et QA as nobi | e
phase to glve a white solid (31 ng, 379 [\ H- NWR (500
: ) (g,

1 e( grodtg;t of
H) Pr@al‘aﬂon 4VWep @0(50 lfhg, (FZ)1LmIdol) TB@EB':'mg( Nl Jnol), I\slnd OR, 48, a8)-tert-butyl

5_N 60am|rN FARR 34110 hexane:3- carboxylate (50 mg, 0.25 mmol).in, DM io 5 ml) was

I
oy PERRG 'afé‘é@é’veﬂﬁ'gta% o Bt oA A o i
( 8@rq<m|ta)te wihish welsjextragiedswihrEIONF (2'|>1:$\m() 2Theicyudg res@@Ewgpurified with

m )prepT'l'lfB usinga o GroANRS Mmse‘terglvé alWhite Q-Jﬂ@ (B Qhy(87). 'H-NMR

oIvegﬁﬁﬁﬁgﬂéaﬁggéﬁdayﬁ %%Lﬂ 99@ Qﬂ%%gsl@:§71on

1om )ZHMéngaoQélﬂ 3139 (3: gwea yHn 1.9 (m H) 948 (s 9 ). Galc. MW: 4014, Found:

hydDb&@Mﬁﬂzotrazole/d|nethylsquOX|de N- et hyl pyrrolid
i none (HBTU) (80 .inol) in DWW 2 m). To this was
added acetic acid (80 nol) in 0.1 m). The
reacti on was shaken at 20 room erature for 16 hr.
The crude m xture was evapor at ed, sol ved i n DVSO,
and -purified by prep. HPLC to gi ¢ t gitle conpound

(1.9 ng). Calc. MW 341. ﬁ d }4& (M),
Retention tine 1.37 mi n.OGe@erocédure for
Exanples 42 to 60 Exanpl es 60 were prepared

usi ng the anal ogous procedure described to prepare 25

Exa ole 41 substltutlng t he appro-rlate startlng
s AL azepan-4- :_u.__; ethvl6:(p n-4- pyrimidin-

15apgbmrprma anXadmpleTSI'(eO AR s pyasHdoddC edin. USERA R sitimBCE (2 ml). The

erLefh vJaQ Qﬂabérﬁfbmralthe SOI@% \Kl&rev%t%ted% %vé Q?rhcﬂeere&(ﬁ}e which was

free enz b
PCF}S?CB?@%{V PM@Z(QQ%}JI) T§1?\ (160 umol) |n DMF (02 ml) was added followed by 1-
hydroxybenzotrazole/dimethylsulfoxide-N-methylpyrrolidinone (HBTU) (80 umol) in DMF (0.2

ml). To this was added acetic acid (80 umol) in DMF (0.1 ml). The reaction was shaken at

20  room temperature for 16 hr. The crude mixture was evaporated, dissolved in DMSO, and

25

purified by prep. HPLC to give the title compound (1.9 mg). Calc. MW: 341.2, Found: 342
(MH+), Retention time 1.37 min.

General Procedure for Examples 42 to 60

Examples 42 to 60 were prepared using the analogous procedure described to prepare
Example 41, substituting the appropriate starting material (Examples 1 to 35) and coupling
with the appropriate acid. The assay protocol used is the percent inhibition at 1 pM for GSK-

3B in the cell free enzyme assay described above.



Qobserved Percent Ex Structure Name Mass inhibition at
(MH#) 1 pM42 0 PN 2-[(1 R 5S)-B-Acetyl-38- )J)LNHNN
wdizemabssycl o[ 3. 2.1 Joct-3- H i N yl]-3-nethyl - 8CT/1B2007/002390
pyridin-4 H3C O yl pyrimdin-4(3H)-one 340 74 43 N
2-[(1-Acetyl azepan-4- CH3 N, O yl)am no] - 3- net hyl - 6-
O~-N - NNCHZ3 pyridin-4-ylpyrimdin- H 4(3H)-one 342
84 44 NL NN NINOZ[(ll;{SS) 3-Acetyl -38 H OH3
di azabi cycl o[ 3. 2. 1] oct - 8- N B
yl]-3-methyl -6-pyridin-4- ~0 ylpyrimdin-4(3H) -one 340
72 45 H H3C2NN O N-~ y 2-[(1-Acetyl pyrrolidi n-3- ON
CH3 yl ) am no] - 3- net hyl - 6- pyridin-4-ylpyrimdin N

4(3H) -one 314 39 46 N CH 2-[(1-Acety n-3-_ON-3
N -- [N, O yl)amino]-3-nefhyl-6- } H CLﬁEB?;ewed Percent
pYEi dli n- 4- yispyeturd di n 4(BH) - ondamg2 51 288/ OpBhiblion at
PCT/ 1 B2007/ 002390 - 38 (MH+) 1 uM
2 o .
)\_ N H g \/ 2-[(1R,538)-8-Acetyl-38-
%N \{/N { diazabicyclo[3.2.1]Joct-3~
HoN yl}-3-methyl-8-pyridin-4-
He o ylpyrimidin-4(3H)-one 340 74
e A
- _ 2-[(1-Acetylazepan-4-
CHs N>\_N o yl)aminol-3-methy}-6-
o ’O-ﬁ CH, pyridin-4-ylpyrimidin-
4(3H)-one 342 84
A4 /N \
-
S
N S\\N\ 0 2-[(1R,55)-3-Acetyl-38~
H?;J CH, diazabicyclo[3.2.1]oct-8-
% H yiI-3-methyl-6-pyridin-4-
o ylpyrimidin-4(3H)-one 340 72
45 H
H,C. N‘—C\N o}
N”\<N & 2-[(1-Acetylpyrrolidin-3-
OA\= ? ylyamino]-3-methyl-6-
\" ) pyridin-4-ylpyrimidin-
N 4(3H)-one 314 39
46
2-[(1-Acetylazepan-3-
N ylamino]-3-methyl-6-
GN Y pyridin-4-ylpyrimidin-
3 4(3H)-one 482 51




Qobserved Percent Ex Structure Name Mass inhibition at
(MH#) 1 iM 47 CH3 HONY, NN
wa-2p(sh280set y) pi peri din-4- H yl)am no] - 3- met hyl P6T/182007/002390
pyridin-4-ylpyrimdin- N 4(3H)-one 328 44 48 0 N~CH3
ON 2-1-Acetyl pi peridin-3- HNN yl)am no] - 3- net hyl - 6-
H3C IN | pyridin-4-ylpyrimdin O 4(3H)-one 328 55 49
N 2-{[(1 R 5S, 6s)-3-Acetyl- CH3
3-azabi cycl o[ 3. 1. 0] hex- ONt FE&

6-ylJam no}-3-nethyl-6 " "~"/NN O
YNyl pyridin H 1 .G 4(3H-one 326 75 %0
H| N ndol - 5. N-N yl ] (mef hyl ) amj no}-3- 0] ooserved |7 “Pereent
meERyl - 6- pyrPEHSHraZ ~ yI pyri ni YATS4( 3H) - pneMapgn  gInfjgipon at
2008/{023239 PCT/ 1 B2007/ O(?ZSQO -39 (bseryedVPer cent 1HM
47 CHy oy
Os N.__N
~ \lNr \G“ o 2-[(1-Acetylpiperidin-4-
\g_| yl)aminol-3-methyl-6-
® pyridin-4-ylpyrimidin-
N 4(3H)-one 328 44
48
2-{(1-Acetylpiperidin-3-
HN ylYamino]-3-methyl-6-
H,C pyridin-4-ylpyrimidin-
0 4(3H)-one 328 55
49 /N
g | 2-{[(1R,5S,65)-3-Acetyl-
CH, 3-azabicyclof3.1.0fhex-
O)\N\:XH )N\\\ 6-yllamino}-3-methyl-6-
Ty TNT O pyridin-4-ylpyrimidin-
HOHoCHy | 4(3H)one 326 75
50
2-{[(3a,85,57,aR)-1-
O:(N H Acetyl-3a-
€ i § ,,,,, % methyloctahydro-1H-
)N\ indol-5-
NN yil(methylamino}-3-
o Zd \ | methyl-6-pyridin-4-
N | yipyrimidin-4(3H)-one 342 82




Ex Structure Nane Mass inhibition at

(M#) 1 pM51 N

1 2-{[(3R 4S)-1-Acetyl-4- J H3 fluoropyrrolidin-3 O N
wollRoiB/ogs3am no} - 3-met hyl -6- H CH pyri di n- 4-yl ppCTaBINTI02390

3 F 4(3H)-one 332 78 52 CH3 |

N

2-[(1-Acetyl pyrrolidin-3 H3 /TN NYN
yl)(nmethyl)am no]-3- 0 H3C N nethyl -6-pyridin-4 0

yl pyri m di n-4(3H)-one 328 51
CH3 2-[(1-Acetyl azepa n-4- vyl

253 NV N0 N HBGN
et hy! ) ani noJ - 3-

met hyl - 6- pyridin-4- NN H3C O yl pyri m di n-4(3H) -one 356
79 54 CH3 N 2-[(1-Acetylpyrrolidin-3- H3 /TN NYN I -

yl<€
ylpyr
PCFK
Name

thyamrol=3—01H3C,
i m di n-4§§g%- one 342
B2007/ OS85 - 40 Qb
Mass i nhibition at

N—methyt=6-pyri
64
served P8r cent
(M) 1 pM 55

2008/ 023

digpsével
P39

EXVP

(MH+)

I u(

Percent
g els t

:t"bhﬂbe't'on a

1uM

2960 ¢

3a, S5, R7@aR-1- 0 H

Acetyl-3a N
2-{[(3R,48)-1-Acetyl-4-
fluoropyrrolidin-3-
yllamino}-3-methyl-6-
pyridin-4-ylpyrimidin-
4(3H)-one

332

78

52

2-[(1-Acetylpyrrolidin-3-
yl)(methyl)amino]-3-
methyl-6-pyridin-4-

328

51

53

yipyrimidin-4(3H)-one

2-[(1-Acetylazepan-4-
yl)(methyl)amino]-3-
methyl-6-pyridin-4-
ylpyrimidin-4(3H)-one

356

79

54

2-[(1-Acetylpyrrolidin-3-
yl)(ethyl)amino]-3-
methyl-6-pyridin-4-
ylpyrimidin-4(3H)-one

342

64




nmet hyl oct ahydro-1 H indol-5 N N yl](nethyl)am no}- 3-

O nethyl-6-pYridin-4- ylpyrimdin-4(3H)-one 396 71 56
wOl2008M28239 H3C >--N \-N CH3 2-[ (1- Acetyl azepanPg1/1B2007/002390

yl) (ethyl)am no]-3- nethyl-6-pyridin-4- NN H3C IL- O

yl pyrimdin-4(3H)-one 370 85 57 (CH3 N NYN | i

2-[(1-Acetyl piperidin-4- 3 -3- HC NCN yl) (et hyl)am no]

0 3 O nethyl-6-pyridin-4 ylpyrimdin-4(3H)-one 356 93

58 0 2-({[(2R)-1 fi-H3 I N if@étyl pyrrolidin-2- NYN

yl ] met hyl }am no) - 3- H3C-N net hyl -6-pyridin-4 0

yl pyrim di n-4(3H)-one 328 64 V\D 2008/ 023239

P /1 BP20N7/ QAN220N0 A1 - Ola-orrs

ST D2 00U O0Uz9J0" 2 3u oSCt VCU I‘Ul cernt %Seallédu"l Lﬁe%ent
Mass inhibition at | (MH) 1 M 59 A%BS_ I_@?I?it%n at
pt hyl - 6 pyridin-4 0 ylpyrindin-4(3H)- one(fﬂﬂﬂ 3y doMm

1 iy llf\l\lf =

N

Nane

2] EX((1- Acet Atf®Fol i di n- 8- Y yINp thyI]
m

0

Va
\\ %

A R3R T3S (1= vethyt -

th
33 Q

2-{[(3a,85,R7,aR)-1-
OQ(N g Acetyl-3a-
€ i § )z methyloctahydro-1H-
)N\ indol-5-

yll(methyl)amino}-3-
o)\)\O methyl-6-pyridin-4-
~N ylpyrimidin-4(3H)-one 396 71

56

2-[(1-Acetylazepan-4-

yl)(ethyl)amino]-3-
/g methyl-8-pyridin-4-

H,C" "0 yipyrimidin-4(3H)-one 370 85

57 '
2-[(1-Acetylpiperidin-4-
yl)(ethyl)amino]-3-
methyl-6-pyridin-4-
yipyrimidin-4(3H)-one 356 93

58 2-({[(2R)-1-

Acetylpyrrolidin-2-

ylmethyl}amino)-3-
methyl-6-pyridin-4-
ylpyrimidin-4(3H)-one 328 64




O NN H CH3 6-o0x0-4-pyridin-4-yl-16-
di hydropyri m di n-2- yl)am no] cycl opentyl }ac N etam de

w02808M023230 N rNy.- N N Exanple 61: PCT/IB2007/002390

10

(R -2-(((1-Benzoyi pyrrolidin-2-yl)nmethyl)(ethyl)an no)
-3-methyl -6-(pyridin- 4-yl)pyrimdin-4(3H)-one: To the
product of Exanple 4 (80 pnol) was added TFA (2 ml) in
5 DCE (2 m) and the m xture s shaken for 4 hr. The
sol vent was renoved and the résidue was dissolved in
DMF (500 pl). TEA (160 nol) in DMF (0.2 m) was added
fol | oned by benzoylchlorlde (80 nDI) in DVF (0.2 ml).

The Teaction was shiakenm at RT for 16 T Hgservéd W arcent
niéture was gyaporated {hen dissolved in O and . ..
pUrifli ed by Prep e HPLC to give e titlp cOfoundrhibitionat
(4.0|nmg). Calc. MW 417.5, Found: 418 (M) MHRet ¢nt itamM
tiee:] 1.8% mn. 10 Cener Procedure for| Exanpies 62
t? 1859%D 2008/ 023239 PC%/IBZQO?/OOZBQO -42 Exanpl es
62 t d15 rg pr epfired Jygggbegmynﬁmﬁga6ggous
procedur i pr e ;
spbstii tuting the appropr gﬁ%ﬂgkmﬁ??gp mat eri al
(Exanpl es | H® 3p) and caWﬁWﬁﬁﬁwqm%r1the appropfiate
acid|chloride. (§bserved _Vlizyymkhn @H)-o&ructusm Nape 37
VEE; xlvrrr-)ﬁ 1 N—~—FHN—>—N—F—N
2 [(J »J??nz ‘@5 { di n- FN{dTﬁ@RM(m Methy-
I N3<ne Clrb3y r g )Q)?-p -4~ |.. -
4 ylpyj n- 4( FD one B76 % g é§ N O
21 (1-Be | azepan- 4- 0] fydroRyriopidin-a
y|) ani no] - 3t hyl - 6- pyr | giamindleydapymtyiat di n- 4( 3H) { one
404 12.4 6 etamide 328 77
o)
oo
l
f/N\ﬁ/N o)
N A
=
o
N

Example 61: (R)-2~({{(1-Benzoylpyrrolidin-2-yl)methyl)(ethyl)amino)-3-methyl-6-(pyridin-
4-yl)pyrimidin-4(3H)-one: To the product of Example 4 (80 umol) was added TFA (2 ml) in
DCE (2 ml) and the mixture was shaken for 4 hr. The solvent was removed and the residue
was dissolved in DMF (500 pl). TEA (160 pmol) in DMF (0.2 ml) was added followed by
benzoylichloride (80 pmol) in DMF (0.2 ml). The reaction was shaken at RT for 16 hr. The
crude mixture was evaporated, then dissolved in DMSO and purified by prep. HPLC to give
the title compound (4.0 mg). Calc. MW: 417.5, Found: 418 (MH+), Retention time: 1.89 min.
General Procedure for Examples 62 to 155




~NY HNT NI i 2-[(1-Benzoylazetidin-3 H3C' N

I )am nol - 3-nmet hY1-6-pYridin O 4-yl pyrim di n-4(3H)-one
wG@ams38723965 O N HN H3C NN 2-[ (1- Benzoyl pi per pATmB2b07/002390

yl)am no] - 3-net hyl - 6-pyridin- N

4-yl pyri m di n-4(3H)-one 390 202 WD 2008/ 023239

PCT/ 1 B2007/ 002390 -43 Ex. Structure Name Observed

Enzyme Mass (MH) 1C50 (nM 66 ON/ '"CH 3 '_ H\WwN

O N 2-[(1-Benzoyl pi peri din-

342 _

I )am no] - 3-net hy1-6-py"ridm- Y

4-yl pyrimdin-4(3H)-one 390 1,000 67 N/ | 4 2-{[(1

R, %%arﬁﬁgs'a’%'tgq VR _'pl%'pargd NN Y Blodedlird B8 bro prepare
TR 56 VT T an nog- 3-met Ayl - 6-pvr i din H H .
4- )ﬁxw;?l? m, &u#%{u@ﬁ%@ 6‘%?é°p§§% stip_(l%matg%alk Iaraolis 1 toq%_g and coupling
2- {(\ith B8R aniByprigteBeid gigrlde4 N N O

1

1

qoropyrrolrdirn-3-yl'Jam[nof-3- H CH3
hyl - 6- py, gtj‘ug{.upé 4 ‘ Observed Enzyme

E)r(T.Qe Name
Mass (MH+) | ICs5 (nM)
62 0
@N)KQ
HN
—N>;N 72NN 2-[(1-Benzoylpyrrolidin-3-
H,C / = yl)amino]-3-methyl-6-pyridin-
o 4-ylpyrimidin-4(3H)-one 376 77.5
63
2-{(1-Benzoylazepan-4-
yl)amino]-3-methyl-6-pyridin-
4-ylpyrimidin-4(3H)-one 404 124
64
2-[(1-Benzoylazetidin-3-
yl)amino]-3-methyl-6-pyridin-
4-ylpyrimidin-4(3H)-one 362 367
65

2-[(1-Benzoylpiperidin-4-
yl)amino]-3-methyl-6-pyridin-
4-ylpyrimidin-4(3H)-one 390 202




F yl pyrim din-4(3H) -one 394 56.0 69 CH3 N

2-[(1-Benzoyl pyrrolidin-3- N N N~

weRdsarsngh ) ani noj - 3- et hyl

" f
-6- 0 H3CN

PCT/IB2007/002390

pyridin-4-ylpyrimdin-4(3H O one 404 96.1 70 j CH3 N
2-[(1-Benzoyl pyrrolidin-3- N /N.~N v7 | |
yl) (et hyl )am no] - 3-nethyl -6- 0 H3C N
pyridin-4-ylpyrimdin-4(3H Qq0ne 390 170.3 WO
2008/ 023239 PCT/ 1 B2007/ 002390 * -44 oserved Enzyne
Ex. Structure Name Mass (M#) 1Cso (nM 71 N O
N) --N H3C -N CH3 2-[(1-Benzoyl azepan-4- N
ﬂ ethytjammnoi=3=methyf-6- O
E{Iyrl di n- 4(:?5’3’8%‘“ m di n-4(8H) one ﬂé%z 36.3 72 ORseryqd=g| Enzyme
H3C- N (1- Benzoyl azepan N Mass (MH+) | ICs (nM)
[i(met hYl)am no] -3-nmeth¥Yl-6 - Y O
e6pylr 1 di n-4-yl %dl n-4(8H) one 418 61.5 7
CH
I
N ~#
2-[(1-Benzoylpiperidin-3-
\/ | yl)amino]-3-methyl-6-pyridin-
N 4-ylpyrimidin-4(3H)-one 390 1,000
67 N
o
\
9 2-{[(1R,5S,6s)-3-Benzoyl-3-
o N: )\H N == azabicyclo[3.1.0]hex-6-
H ”/N)\f}l 0 ylJamino}-3-methyl-6-pyridin-
Ho Hoon 4-ylpyrimidin-4(3H)-one 388 2.00
68
2-{l(3R,4S)-1-Benzoyl-4-
fluoropyrrolidin-3-ylJamino}-3-
methyl-6-pyridin-4-
yipyrimidin-4(3H)-one 394 56.0
69
2-[(1-Benzoylpyrrolidin-3-
yl)(ethyhamino)-3-methyl-6-
pyridin-4-ylpyrimidin-4(3H)-
one 404 96.1
70
2-[(1-Benzoylpyrrolidin-3-
yl){methyl)amino]-3-methyl-6-
pyridin-4-ylpyrimidin-4(3H)-
one 390 170.3




CH3 N 2-[(1-Benzoyl pi peridin-3- O NaNYlI N
yl) (et hyl)am no]-3-nethyl-6- H3C, N

woyoisdisesd- vyl pyrim din-4(3H) O one 418 345 74rCHIBN07/002390
2-[ (1- Benzoyl pi peri di n-4- NYN
yl) (et hyl)am no] - 3-net hyl -6- N~-3C, N
pyridin-4-ylpyrimdin-4(3H O 0 one 418 143.9 WO
2008/ 023239 PCT/1B2007/ 002390, -45 Observed Enzyne
Ex. Structure Name Mass (MHY*TC50 (nM 75 0 NI N
2-({[(2S)-1-Benzoyl pyrrolidin- -,,~NN
2-y1l] net hyl }am no) - 3-net hyl - H3C N

y-eH-A—4—ypy+H -t =4 3H)— O one 3901837 76 O NN ,
2-{[(1-Benzoyl azeti din-3y NY!'N Observed Enzyme
Byl ) met hyl | &URYT 3- met hyll - 6- H3C R Mass (MH#) | ICso (M)
pyfidin-4-ylpyrimdin-4(3H 0 one 376 72.4 {77 0 CH3

A NN-O-CHS (2= (2R -19Benzoyl pyrroli di n-

2-yi ] met hy?} (et hyl ) am no] -3- nethyl-6-pyridin-4 \N
yl pyri ni di 3H)-one 418 29.5 78 CH N
2-({[(2R) - 1- oyl pyrrolfidin- NYN I i

2-y1 ] et hyl } di 0)2 3- net hyi - H3C. N
6- pyri di n? 4=y pygi,m di n-4(3H) 0 one 390 277

2-[(1-Benzoylazepan-4-

yl)(ethyl}amino]-3-methyl-6-
pyridin-4-ylpyrimidin-4(3H)-
one 432 36.3

72

2-[(1-Benzoylazepan-4-
yl)(methyl)amino]-3-methyl-6-
pyridin-4-ylpyrimidin-4(3H)-
ohe 418 61.5

73

2-[(1-Benzoylpiperidin-3-

yi)(ethyhamino]-3-methyl-6-
pyridin-4-ylpyrimidin-4(3H)-
ane 418 345

74 -
2-[(1-Benzoylpiperidin-4-

yl)(ethyl)amino]-3-methyl-6-
pyridin-4-ylpyrimidin-4(3H)-
one 418 143.9




79 INS HN 2-{[(1-Benzoyl pyrrolidin-3- NY;N I i
yl ) met hyi ] am no) - 3- net hyl - 6- H3C, N
woyoisdisesd- vyl pyri m din-4(3H) 0 one 390 69.9 WOPCT/IB2007/002390
2008/ 023239 PCT/1B2007/ 002390 -46 QOobserved Enzyne
Ex. Structure Nanme Mass (MH) 1C50 (nM 80 N
3-Methyl -2-{[1- 53.8 M\ o (phenyl acetyl)azepan-4 O N
N N CH3 yl]am no}-6-pyridin-4- H ylpyrimdin-4(3H)-one
418 81 H H3C, N--oN O N~\" N3-Methyl-2-{[1- O
(phenyl acetyl ) pyrrolidin-3- yi]ami no}-6-pyridin-4 N
yI pyri m di n-4(3H)-one 390 111.4 82 ON YN

At hyL 2 {%1 HNYN- f{ﬂ“ F‘ry. acety Y }U.LTJL_FUI Ay o—H3CN
I am no}-6-pyridin-4 O yl pyrimdin-4(3H)-onhe 0bg&v&18| Enzyme
E)83 N 2- {[(ﬁ'"&tg)'e 4-Fl uoro-1- N NN (0 Mass (MH+) 1C5 (NM)

(phenyl acetyl ) pyrrol idin{3- H CH

7§1 AT 1O} 03 et nyl B-pyrifdinm F3

4- | pyrl i 3H) one 408 39
2-({[(2S)-1-Benzoylpyrrolidin-

"/ 2-yllmethyl}amino)-3-methyl-
S-pyridin-4-ylpyrimidin-4(3H)-
one 390 183

76

2-{[(1-Benzoylazetidin-3-
yl)methyllamino}-3-methyl-6-
pyridin-4-ylpyrimidin-4(3H)-
one 376 724

77

2-[{[(2R)-1-Benzoylpyrrolidin-
2-yllmethyl}(ethyl)amino]-3-
methyl-6-pyridin-4-
ylpyrimidin-4(3H)-one 418 295

78

2-({[(2R)-1-Benzoylpyrrolidin-
2-ylimethyllamino)-3-methyl-
8-pyridin-4-ylpyrimidin-4(3H)-
one 390 277

79

2-{[(1-Benzoylpyrrolidin-3-
ylymethyljamino}-3-methyl-6-
pyridin-4-ylpyrimidin-4(3H)-
one 390 69.9




84 N O 3-Methyl-2-{[1- N\\ N (phenyl acetyl)azepan-3
~N CH3 yl]am no}-6-pyridin-4 ylpyrimdin-4(3H)-one 418
w6 2dosi@323008/ 023239 PCT/ | B2007/ 002390 -47 CbseCcyas2007/002390
Enzynme Ex. Structure Nane Mass (MH) 1C50 (nM 85
CH3 HO NYN NN O 3-Mthyl-2-{][1-
(phenyl acetyl ) piperidin-4- ti yljamino}-6-pyridin-4 N
yl pyri m di n-4(3H)-one 404 3336 86 tO N 3-Methyl -2-{[ 1-
HNN' ( phenyl acetyl ) pi peri di n- 3% H3ON
yljam no}-6-pyridin-4 Oyl pyrimdin-4(3H)-one 404 136

87 N 2-{[ (3R, 4S)-4-Fluoro-1- NN~ O
{phenytacetyH)py+rrotdi-ny3=—HCH
ylj am no}- 3-net hyl - 6-pyritdin- F ﬁ Observed Enzyme
%-y1pyrim GFHCHE3H) - one 408 285 “SE N NI\ - Owmdd3Gadd) | 1Cs (ni)
nN 3- Met hyl -2-{nmethyl[1- O
enylacetyl )y azgpan- 4-
y
3-Methyl—2—{[1 - 53.8
N>\—N O | (phenylacetylazepan-4-
o OH CH, ylJamino}-6-pyridin-4-
yipyrimidin-4(3H)-one 418
’ -Cl
H,C. N._.O
N‘\<N 3-Methyl-2-{[1-
°N= {phenylacetyl)pyrrolidin-3-
- ) yllamino}-6-pyridin-4-
N\ ylpyrimidin-4(3H)-one 390 111.4
82
3-Methyl-2-{[1-
(phenylacetyl)azetidin-3-
yllaming}-6-pyridin-4-
0 ylpyrimidin-4(3H)-one 376 818
83 N
4
S
2-{[(3S,4S)-4-Fluoro-1-
05 P (1(35,45)-4-Fluoro-t
N )\\ o (phenylacetyl)pyrrolidin-3-
Q"'{}l' '\‘(J:H yllamino}-3-methyl-6-pyridin-
F ’ 4-ylpyrimidin-4(3H)-one 408 39
84
3-Methyl-2-{[1-
N >\—-N‘ (phenylacetyl)azepan-3-
O” CH, yiJamino}-6-pyridin-4-
ylpyrimidin-4(3H)-one 418 674




yj 1am no}-6-py"ndin-4 vyl pyrimdin-4(3H)-one 432 102

WO 2008/ 023239 PCT/ | B2007/ 002390 -48 Ex. Structure
woloms/ckser ved Enzyme Mass (M) [Cso (nM  88CNIBL00Y/002390

H3C N-N |-NCH3 N 2-{Ethyl[1- O

(phenyl acetyl ) azepan-4- yl] am no}- 3- net hyl- 6- py ndi n-

4-yl pyrimdi n-4(3H)-one 446 64.6 90 CH3 N

3-Methyl -2-{methyl[1 ~ N NNY

(phenyl acetyl ) pyrrolidin- 3- 6*FBC N

yl Jam no}-6-pyridin-4 o ylp r|n1d|n 4(3H) - one 404

(a¥a] A
oA N

0 4ylpyrim d - Alb3kiyecone Enzyme
N any

Ibll’yl‘u\/et yT}_PI 'Jbl I dl fl Y
yI am no} - 3- net hyl - 6- pyrijdi
E®3p 147 9PMCFRT2- {Et hyl [ 1-

| py
1326 91rCH3 N 2-{Ethyi[ 1- NN YN O
n

Mass (MH+) | 1Cs (V)
(phenyl acety))pl perl di n-4- 3CN
sy antnogg 3-Tethyt =6=-pyridim O 4=yipyri m di fi- Z(3H)-0n
I-2-({[(29)-1-

432 185 NI H L N 3- Met hy
~ \',': N O 3-Methyl-2-{[1-

(phenylacetyl)piperidin-4-
| = ylJamino}-6-pyridin-4-
~
N « a g

yipyrimidin-4(3H)-one 404 333

—D;

86

3-Methyl-2-{{1-
(phenylacetyl)piperidin-3-
ylJamino}-6-pyridin-4-
ylpyrimidin-4(3H)-one 404 136

87 N

2-{[(3R,4S)-4-Fluoro-1-

N E\\ o (phenylacetyl)pyrrolidin-3-
Q‘{}l’ N yllamino}-3-methyl-6-pyridin-
4-ylpyrimidin-4(3H)-one 408 285

88

3-Methyl-2-{methyl[1-
(phenylacetyl)azepan-4-
yllamino}-6-pyridin-4-
ylpyrimidin-4(3H)-one 432 102




NYN (phenyl acetyl)pyrrolidin-2- H3C N
yl ] met hyl }am no) - 6-pyridin-4 0 yl pyrimdin-4(3H)-one
WwOQdosAZR3IND 2008/ 023239 PCT/ 1 B2007/ 002390

Enzynme Ex. Structure Nane Mass (M)

| C50

- 49PCODARI00EB 2390
(nM 940

2-(Ethyl{[(2R)-1- CH3 N (phenyl acetyl)pyrrolidin-2-

N. ~N yl ] met hyl } am no) - 3-nethyl -6 H3C N 'N
pyridin-4-ylpyrimdin-4(3H) O %ne 432 18.2 95 N O
NN If NI i 3-Methyl-2-({[1 H
(phenyl acetyl )azetidin-3 3 0
yI ] met hyI }am no) 6- pyridin-4 yipyrimdin-4(3H)-one 390
1381 :7(71-[1\1. R5S-65)3- (6 0—C3
| or opyri dj | )carbonyl]- N ~CH3 Observed Enzyme
Ei%- azabi cycl t[ ‘E[X 0] hex-6-" yI } (metAPF) ani no] { 6mb-mkis) | 1cs, (nm)
NNOC N fluoropyridin-4-yl)-3- N N' i
goret hylT pyri mygy n-Z(3H-ong 0 455 392 97 U JCH3™
6-L3-Fluor pypidin-4-yl)-3 N ,CH nethyl-2-{nethyl[(1
R 5S,6s)- F N N 3-(3,3,[3-trifluoropropanoyl)-3- CF3
azabi cycl o[ 3. X-6- N N
yl Jam nokpyri i n-4(3H) -lone 0 426 55.4 98 0 N i CH3
CHB 6- ( 3- Fl\naf opyw,i di n-4-lyl)-3
N 2-{Ethyl[1-
° (phenylacetyl)azepan-4-
yllamino}-3-methyl-6-pyridin-
4-ylpyrimidin-4(3H)-one 446 64.6
9% 3-Methyl-2-{methyl[1-
{phenylacetylpyrrolidin-3-
ylJamino}-6-pyridin-4-
ylpyrimidin-4(3H)-one 404 132.6
91
2-{Ethyl[1-
(phenylacetyl)piperidin-3-
yllamino}-3-methyl-6-pyridin-
4-ylpyrimidin-4(3H)-one 432 147
92
2-{Ethyl[1-
(phenylacetyl)piperidin-4-
yllamino}-3-methyl-6-pyridin-
4-ylpyrimidin-4(3H)-one 432 105
93
3-Methyl-2-({[(2S)-1-
(phenylacetyl)pyrrolidin-2-
yllmethyl}amino)-6-pyridin-4-
0 ylpyrimidin-4(3H)-one 404 878




, I>-Nnethyl-2-(nmethyl {(1 R 5S,6s)- N
3-[2-(trifluoronethyl)benzoyl] NN"' /

wG-2emabsxycl o] 3. 1. 0] hex-6- yl }am no) pyri m di n- 2BiH200M@02390

O F3C 488 4.39 WD 2008/ 023239 PCT/1B2007/ 002390 -50
Ex. Structure Nane Observed Enzyne Mass (M+) 1C50
(nM 99 6-(3-Fluoropyridlin-4-yl)-2 0 ,CH3 {[(1

R, 5S,6s)-3-(3 N, CH3 net hoxyk_)&pzoyl )-3- F N}-N

azabi cycl o[ 3. 1. 0] hex-6- yl](nmethyl)am no}-3 N N

met hyl pyrim di n-4(3H)-one 0 OCH3 450 1.46 100 O , CH3
6-(3-Fluoropyridin-4-yl)-3 N ,CH3 nethyl-2-{nmethyl[(1
(] C -

<P, US‘) F—N-N-3= (%‘ net ]IYi peni dnoyij' S-

azpbi cycl o[ 3. 1. 0] hex-6 N| yl]am golpyrim di n- Spseyedon

B CH3 414 §U8PY€101 6- (3{Fl uor opyt 1 di n-4-yl ) -nRas® (M3
[{{1 R5S6s)-3-[(3 N CH:E nmet hoxyphenyl )acetyl]-3- F

r Enzyme
ICso (NW)

o T NOoCH3 & cyclo[ 3. 1I]0]hex-6- /
1-3- N #rethyl pyri mi di n-4(3H) - one O
464 13.6 10 , CH3 6-(3-Fluoropyridin-4-y|)-3 N, CH
met hyl - 2-@met hyl { (1 R 5S, 63athyfeRd-1- 3- meth |[thio ro
11.01hex-6 N N~
brdhEaBNede 10k o o

3I]methyl}amino)—3-methyl-6-

pyridin-4-ylpyrimidin-4(3H)-

one 432 18.2
3-Methyl-2-({[1-
(phenylacetyl)azetidin-3-
yllmethyljamino)-6-pyridin-4-
yipyrimidin-4(3H)-one 390 1,381
96 ‘ 2-[{(1R,5S,6s)-3-[(6-
Q. CH Chloropyridin-2-yl)carbonyl]-
N CH 3-azabicyclo[3.1.0]hex-6-
Eo\ [\{>‘ N 3 o | viKmethyhamina]-6-(3-
7\ g :/}//@ fluoropyridin-4-yl)-3-
N= - N/ methylpyrimidin-4(3H)-one
0 455 3.92
97 Q  CH, 6-(3-Fluoropyridin-4-yl)-3-
N CHs methyl-2-{methyl[(1R,5S,6s)-
R \ ‘\?& NV"’ 3-(3,3,3-triflucropropanoyl)-3-
7 ,,///; e, | azabioyclo[3.1.0lhex-6-
N= r/ yllamino}pyrimidin-4(3H)-one
o} 426 55.4
98 Q [CHs 6-(3-Fluoropyridin-4-yf)-3-
- ,>\N’CH3 methyl-2-(methyl{(1R,5S,6s)-
N V/// 3-[2-(trifluoromethyl)benzoyll-
N/"\ %N )f@ 3-azabicyclo[3.1.0]hex-6-
4 ylYamino)pyrimidin-4(3H)-one
FsC 488 4.39




N , CH3 nethyl -2-{nethyl [(
3-(2-net hyl butanoyl )-3 / azabi cycl o[ 3. 1. 0] hex-6- N

w@Ry@resesy pyri m di n- 4( 3H) - one
2008/ 023239 PCT/ 1 B2007/ 002390

1R 5S,6s)- F N N

Qobserved Enzynme Mass (M#) 1C50 (nM 104 2-{[(1
R, 5S, 6s)-3-(2-Chloro-6 0 CH3 net hylisoni cotinoyl)-3-
~~ CH3 azabi cycl o[ 3. 1. 0j hex-6- F N Cl

yI](msthyI)am no} - 6- ( 3-
i,-N N IN nmethyl pyrimdin-4(3H)-one

/| f1udfopyridin-4-yl)-3-
o CH3 469 16.1

0O CH3 400 2. 77 YOr/1B2007/002390
-51 Ex. Structure Nane

105 O, CH3 6-(3-Fl uoropyrldln 4-yl)-2 N CH3 {[(1
D (@ A=Y Q_ (22 _ £ v Al ) Na=aht 4 2 Nl hoy. Q
N, J9I, U } J \\) T Ul .U’yl ) \J T I_ ]\IG.LO.UI byblvl J . (. UTTTCX
/ 0 yl](rmethyl)am no}-3- [N nethyl pyrimdi n-4(<&H)erv@me Enzyme
410 8.81 SHYsH'® CHs 6- (|3- FI uor SY¥i di n- 4- yI a,,ags M3 s (nm)
{[(1 R 58, 6s) -3-(2- , F N nmet hoxybenzoyl ) - 3-
ggzabi cyctof 3107 hex=6=— N g3Nidbro );“Hhugﬂjw )cm Moy =3O
5hy|pyr|m i n-4(3H) - one %sgg f 07 2-{[(1
R 5S, 68) - 319 , CH3 (Cycl oq YT EFB3R1)-3- N|, o
azabi c 'B)\[S,cﬂ@ 0] hex- 6- H metexypepzoped-hyl ) ani no} - 6-( 3-
K 4 NV(" azabicyclo[3.1.0]hex-6-
7\ ., ’Z yll{methyl)amino}-3-
N= // )f@ methylpyrimidin-4(3H)-one
0 OCHjs 450 1.46
100 O CHs 6-(3-Fluoropyridin-4-yl)-3-
N>'\ CHy methyl-2-{methyl[(1R,5S,6s)-
R \ ,\f NV("’ 3-(2-methylpentanoyl)-3-
7\ IZ azabicyclo[3.1.0]hex-6-
N= 7 yllamino}pyrimidin-4(3H)-one
g Chs 414 9.02
101 6-(3-Fluoropyridin-4-yl)-2-
K{(1R,5S,6s)-3-[(3-
Q. CHs
N CH, methoxyphenyllacetyl]-3-
oo\ [\{>\N/ , ocH, | @zabicyclo[3.1.0]hex-6-
7 V’7 yli(methyl)amino}-3-
N= 7N methylpyrimidin-4(3H)-one
0 464 13.6
102 Q  CH, 6-(3-Fluoropyridin-4-yl)-3-
N Chg methyl-2-(methyl{(1R,5S,6s)-
o\ N y 313 {methyith
N W -[3-(methylthio)propanoyl]-3-
7\ 4 3 azabicyclo[3.1.0]hex-6-
N= — yllamino)pyrimidin-4(3H)-one
o) 418 16.0
103 o cH, 6-(3-Fluoropyridin-4-yl)-3-
4 r;l>\ N’CHS methyl-2-{methylj(1R,5S,6s)-
R N V"’ 3-(2-methylbutanoyl)-3-
7\ A r\:/ azabicyclo[3.1.0]hex-6-
N= - ylJamino}pyrimidin-4(3H)-one
¢’ CHs 400 2.77




/" N fluoropyridin-4-yl)-3- N

met hyi pyrimdin-4(3H)-one 0 398 18.4 108 2-{[(1
we2eM8/0652393 0 , CHs (Cycl opentyl carbonyl)-3- N PCHZB2007/002390

azabi cycl o[ 3. 1. 0] hex-6- F N~N yl] (nethyl)am no}-6-(3

fluoropyridin-4-yl)-3- N N nethyl pyrim din-4(3H)-one

412 6. 39 WO 2008/ 023239 PCT/1B2007/ 002390 -52

observed Enzynme EX. Structurg1 Nane Mass (M) | C50

(nM 109 6-(3-Fluoropyridin-4-yl)-2 0 CH3 [{(1

R, 5S,6s)-3-[(4 N, CH3 OCH3 net hoxyphenyl)acetyl]-3 N

F N azabl cycl 0[3 1 0] hex-6- / yI }(msthyl )am no]-3- N'

n:ruy-l py"’rfﬂlﬂl—n 4(3H) ane—O0 4644 03— 110707+ €H3
6<3 Fl uoropyridin-4-yl)-3 N met hyl - 2- { m@bsgved 1| Enzyme
Eﬁ : g 6S)| i%’;ﬁ%e] EI 3- é3 :Et h%/| RI 3’HSyI )-3 /| Mass (MH+) | ICs (nM)
azabi cycl o ex- !
19 Tam o} pyT i m di - 20 3H) - oRgiResHEPa-EBcoro-8 11T Z-T{(T
R 5S,6s)-3-[(2 0 CH3 Cnl dr%)sa@éo‘ﬂ 'o;,,)él)car bonyl]- N
CHB N~R\ 3-%Zzabi cycl o[ 3. 1
yl ] ))Y))_Qﬁﬁno] 6- (3 |@é€1bt9p3“;krf$ HPIHEXzﬁ yl)- 8-
V 2 yll(methyl)amino}-6-(3-
4 / — fluoropyridin-4-yl)-3-
VN N
g methylpyrimidin-4(3H)-one
0 CHa 469 16.1
105 Q  CHs 6-(3-Fluoropyridin-4-yi)-2-
N>\ CH, {[(1VR,5S,65)-3-(3-furoyl)~3-
R \ t\f NV azabicyclo[3.1.0]hex-6-
i/
7\ 4 7 0 yll(methyh)amino}-3-
N= $ ’W methylpyrimidin-4(3H)-one
0 410 8.81
106 6-(3-Fluoropyridin-4-yl)-2-
R CHs {I(1R 5S,65)-3-(2-
CHs
E \ />\N methoxybenzoyl)-3-
> N V/// azabicyclo[3.1.0]hex-6-
N‘\ “y—N yli{methyl)amino}-3-
3 methylpyrimidin-4(3H)-one
HaCO 450 0.91
107 2-{[(1R,58,6s)-3-
o CHs (Cyclobutylcarbonyl)-3-
( cH, azabicycio[3.1.0]hex-6-
RO\ N’>\ " Y yij(methyl)amino}-6-(3-
7\ ] fluoropyridin-4-yl)-3-
N= //N/>/O methylpyrimidin-4(3H)-one
o) 398 18.4
108 2-{[(1R,5S,6s)-3-
O, CHs {Cyclopentylcarbonyl)-3-
>,_‘ ,CHa azabicyclo[3.1.0]hex-6-
R \ ,\f N 5 yll(methyl)amino}-6-(3-
72\ 1 I:/ fluoropyridin-4-yl)-3-
= ~ )/O methylpyrimidin-4(3H)-one
O 412 6.39




f

N~ N 9\ nethyl pyrimdin-4(3H)-one
112 2-{[(1 R 5S,6s)-3-(2 0 CH3 Chl oroi soni coti noyl ) - 3-

woOl2008K3382 abi cycl o[ 3. 1. 0] hex-6- F N}-N C
yl'] (et hyl ) am no} - 6- ( 3-

O d 455 2.20

PCT/IB2007/002390

/ fluoropyridin-4-yl)-3- N N
N et hyl pyri m di n-4(3H)-one 0 455 2.63 113 2-

[{(1

R, 5S,6s)-3-[4 (D fl uoronet hoxy) benzoyl]-3- 0 cH3

azabi cycl o[ 3.1.0] hex-6 N, CH3

F />N

yl'} (et hyl ) ami no] - 6- ( 3- Nflu*??ropyrldln4y|) 3- <,

N~o\ CHFz N net hyl pyri m di n-4(3H) - one
2008/ 023239 PCT/ 1 B2007/ 002390

0 486 8.57 WD
-53 Ooserved Enzyne

Ex Stryet yre—Name Mass{ |\/l_|.L) -C50 \ nl\vlﬁ 1144 -O-—CHS
6-(3-Fluoropyridin-4-yl)42 N,CH3 {[(1 Observed Enzyme
ER, bS, 65) - 3-St4@H6t yryl - 3- [F \ N NName _ Mass (MH#) | ICso (M)
azabl cycl 0[3 1 O] hex-6 / yI](msthyI)am no}-B- N N
e hytpyrimidimn=4(3H~=one 5- ﬁ@@op&m CH3
-[(3- Fl uoropyridin-4-yi) - 1E ( 2-{methyl [ (1
BAN N\ 3- (phemit r?ty)r 4" 1 o |
@l 30] hex2%6's  INmethpxyphenyl)acetyl]-3-
g}iﬁw 3H) | an®icilofBA0IA-62
Y,
7 yl}(methyl)amino]-3-
///N methylpyrimidin-4(3H)-one
e 464 4,03
110 0 CH 6-(3-Fluoropyridin-4-yf)-3-
3
N CHa methyl-2-{methyl[(1R,5S,6s)-
R \ r\1>\ N ) 3-(3-methylbutanoyl)-3-
2
7 V { azabicyclo[3.1.0]hex-6-
///
N= 7—N ylJamino}pyrimidin-4(3H)-one
o 400 18.3
111 2-[{(1R,5S,6s)-3-[(2-
Q N,CHs Chloropyridin-3-yl)carbonyl]-
= Q />\N/CH3 3-azabicyclo[3.1.0]hex-6-
N '/// yl}(methylyamino]-6-(3-
[j\\ “v—N - ) fluoropyridin-4-yl)-3-
NN methylpyrimidin-4(3H)-one
° cl 455 2.20
112 2-{[(1R,5S,6s)-3-(2-
0. cH Chloroisonicotinoyl)-3-
M3
N CH3 azabicyclo[3.1.0}hex-6-
e l|(methyl)amino}-6-(3-
N V«,,/ cl y y
7\ / — fluoropyridin-4-yi)-3-
— %N N L
N N/ methylpyrimidin-4(3H)-one
0 455 2.63
113 2-[{(1R,5S,6s)-3-[4-
(Difluoromethoxy)benzoyl]-3-
Q CHs azabicyclo[3.1.0]hex-6-
N
-4 P yl{methyl)amino]-6-(3-
N ‘0 R 2.
7 /V ;:/ O~ciF, fluoropynéln'4. y1)-3
- Y e )//@ methylpyrimidin-4(3H)-one
o) 486 8.57




116 2-{[(1 R 5S,6s)-3-(3,5 0 CH3 Di chl or obenzoyl)-3
N N, CH3 azabicyclo[3.1.0]hex-6 F\ N C

wek)dgres2syl ) am no} - 6- ( 3-
met hyl pyri m di n- 4(3H) - one

OC 488 4.40 1

~N CH3 6-(3-Fluoropyridin-4-yl)-3 F N

nmet hyl

-2-{methyl[ (1 R 5S, 6s) -

's d

3-(2,4,6-trifluorobenzoyl)-3- NO N/
azabi cycl o[ 3. 1. 0] hex- 6- 0) O™%
yl ]Jam no} pyrimdin-4(3H)-one 474 1.84 118 2-{[(1

17 O CH3 \

fl uoropyridi n-4-yl) - 3PCNIB007/002390

R, 5S,6s)-3-(2 0 N CH3 CH3 Fl uorobenzoyl)-3- , \ N~N
—azabi (,”y”‘JDILu 1.0] hex—6—ir ‘y’l](ncihyi)aniuu; 6= (3- X
N [ fluoropyridin-4-yl)-3- O nethyl pyrimdip- ngbi)fecbn( Enzyme
EE h3g 1. 11 SHEEBKR0B/ 023239 PCT/ | BIBBY 002390 MH#) | 1Cs (M)
Ooserved Enzyme Ex. Strycture Nane Mss (M-|+) I(gSO
1{éilvv Ty u o) lA “1 T Ht 2 -Profridin-4vy§-2 0 CH3
6- ;gg?g?/r di a‘? pg/rl mmél ﬂy@ﬁsgs %ty%%
yl]( ra?wj ;3 azabi esevicu]o holbgtfex- 3- y1 ] - 1-
4 yl](methyl)amino}-3-
///N)f< methylpyrimidin-4(3H)-one
0 386 15.3
115 o CHg 6-(3-Fluoropyridin-4-yl)-3-
N CHa methyl-2-{methyl[(1R,5S,6s)-
R \ [\f>\ N . 3-(phenylacetyl)-3-
7\ 77 azabicyclo[3.1.0]hex-6-
N= 7N ylJamino}pyrimidin-4(3H)-one
o) 434 14.2
116 2-{[(1R,5S,65)-3-(3,5-
O CHj Dichlorobenzoyl)-3-
N CHs azabicyclo[3.1.0]hex-6-
R \,§>‘ NV"” o | yimethyhamino}-6-(3-
7\ 2 N;f@ fluoropyridin-4-yl)-3-
N= methylpyrimidin-4(3H)-one
o) Cl 488 4.40
17 O cH,
Y B\N ,CHa 6-(3-Fluoropyridin-4-yl)-3-
N V.,// ol methyl-2-{methyl[(1R,5S,6s)-
7\ 3 /Nm(c' 3-(2,4,6-trifluorobenzoyl)-3-
N= azabicyclo[3.1.0]hex-6-
0 ci ylJamino}pyrimidin-4(3H)-one
474 1.84
118 2-{[(1R,58,6s)-3-(2-
Q. [CHs Fluorobenzoyl)-3-
A ’;‘>\N,CH3 azabicyclo[3.1.0]hex-6~
N V'o, yli(methyl)amino}-6-(3-
<~\ '/,/N/)//Q fluoropyridin-4-yl)-3-
4 methylpyrimidin-4(3H)-one
F 438 1.1




\ N O-O N nethyl

- 2- oxoet hyl

120 2-[{(1 R 5S,6s)-3-[(5-Chloro-1 nethyl -
weékmgriazsh - 4- 0 , CH3 yl)carbonyl]-3 N, CH3

acetate 0 H3 430 32.9

PCT/IB2007/002390

azabi cycl o[ 3. 1. 0] hex-6- F />- Nyl }(methyl)am no]-6-(3-
/ A N CH3 fluoropyridin-4-yl)-3 N NN
met hyl pyri mdin-4(3H)-one 0 458 4.52 121 2-{[(1
R, 5S,6s)-3-(2,2 0 ,CH3 Di rretgé/l propanoyl )-3- N, CH3
azabi cycl o[ 3. 1. 0] hex-6- F )-KP%I ] (nethyl)amni no}-6-(3-
[ fluoropyridin-4-yl)-3 3 N\ N CHCH3
methyl pyrimdin-4(3H)-one OCH 3 400 1 41 122 0 CH3
3-Fueropyr-ei-n—4—y )3 N-EH3—rethyt—2-(methyt{(t
R, bS, 65)- F \ N>N 3-[4-(trifluoronethyl)benzoybserved Enzyme
EX- azabi cyclpugtur I CF3 || amino MPAfdin-4 3H gaa @ud88 icx (nM)
151 123 2- {[( R, 5S, 6s)[-3-(4 0 cH3 But oxybenzoyl) 3
11“§'| JJ(I_D ?;drl) cyct u% 3 1( gj 'll;>(q-5§~2 (H’RBBGR) 6-{[4- i neay1) -3
y nmet hyl ) am no} - 6- ( 3- in-4-yl)-3
et hyRpyriHgi di n- 4( 3 cﬁ&m%‘ﬁ‘d'ié”gq\?ﬁ% 08/ 023239
-5 Sexqrbrdpydrgpydmidime: | Struct ure
yll(methyl)amino}-3-
azabicyclo[3.1.0]hex-3-yl]-1-
methyl-2-oxoethyl acetate
430 32.9
120 2-[{(1R,5S,6s)-3-[(5-Chloro-1-
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LCHs methyl-2-(methy{(1R,58,6s)-
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r e%} Jvé%rbdded followed by methanesulfonylchloride (80 pmol) in DCE (0.2 ml). The reaction
was shaken at RT for 16 hr. The mixture evaporated, then dissolved in DMSO and purified by
prep. HPLC to give the title compound (8.9 mg). Calc. MW: 391.5, Found: 392 (MH+),
Retention time: 2.41min.

General Procedure for Examples 157 to 199

Examples 157 to 199 were prepared by using the analogous procedure described to prepare
Example 156 substituting the appropriate starting material (Examples 1 to 35) and coupling

with the appropriate sulfonyl chloride.
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| Y /E\N_g 3-yl)(ethyl)amino}-3-
2NN 0 thyl-6-pyridin-4-
N | ) methyl-6-pyridin
198 H,C ylpyrimidin-4(3H)-one 454 97
(0] 0, (T4
.CH .S al
| )N\ ko) (Benzylsulfonyl)piperidin-
& g )N 4-yl}(ethyl)amino}-3-
Nx H,C methyl-6-pyridin-4-
199 ylpyrimidin-4(3H)-one 468 89
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Example 200: (R)-2-(Ehyl{(1-(methylsulfonyl)pyrrolidin-2-ylimethyl)amino)-3-methyl-6-

(pyridin-4-yl)pyrimidin-4(3H)-one: To the product of Example 8 (80 pmol) was added a soln.

of TFA (2 ml) in DCE (2 ml) and the mixture was shaken for 4 hr. The solvent was removed to
give a crude residue, which was dissolved in DCE (500 ml). TEA (160 umol) in DCE (0.2 mi)
was added followed by methylchloroformate (80 pmol) in DCE (0.2 ml). The reaction was
shaken at RT for 16 hr. The crude mixture was evaporated, then dissolved in DMSO and
purified by prep. HPLC to give the title compound (3.9 mg). Calc. MW: 357.4, Found: 358
(MH+), Retention time: 1.7min.

General Procedure for Examples 201 to 221

Examples 201 to 221 were prepared by using the analogous procedure described to prepare
Example 200, substituting the appropriate starting material (Examples 1 to 35) and coupling
with the appropriate chloroformate.




N Exanpl e 200:
(R)-2- (Ehyl ((1- (et hyl sul fonyl)pyrrolidin-2-yl)nmethyl)

wanosmp3z3e et hyl -

To the product of Exanple 8 (80 nol) was added a sol n.

5 of TFA (2 m)
shaken for 4 hr.
crude residue,
TEA (160 pnol)

in DCE (2 m) and the m xture was
The sol vent was renoved to

whi ch was di ssglved in DCE (500 ni).

in DCE (0.2 n'f* was added fol | owed by

give a

(pyridin-4-yl)pyrimdin-4(BerABNE7/002390

met hyl chl orof ormate (80 pnol) in DCE (0.2 ml). The
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appropriate chl or r mat .M @BG8)HU Iyl
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262 10Nt NHvethyt— \1 R58)=8-(t-methyl="H3C O N
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H C‘O 6-0x0-4-pyridin-4-yl-16-
\</ dihydropyrimidin-2-yl)-38-
diazabicyclo[3.2.1]Joctane-3-
carboxylate 314 93
203
% Methyl (3a,R6,aR)-1-(1-
methyl-6-0xo-4-pyridin-4-yl-
R, c—o 16-dihydropyrimidin-2-
yhhexahydropyrrolo[34-
blpyrrole-5(1H)-carboxylate 356 32
204 o CH,
\ />,- Methy! 3-[(1-methyl-6-ox0-4-
N Z’} pyridin-4-yl-16-
7 N\ /'L dihydropyrimidin-2-
N= yl)amino]pyrrolidine-1-
carboxylate 330 82
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0 H CH net hyl

- 6- 0X0- 4- pyri di n-4-yl -

H3C-

N 3 N

16- di hydropyri m di n-2- yl)hexahydropyrrol o[ 34- H
wopmgrozse3e- 5(1 H) - carboxyl ate 356 32 204 0 CH3POINIB2007/002390
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yl 3-[ (1- met hyl - 6- oxo-
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-16- /
di hydropyrimdin-2- N 0 O yl)am no] pyrrolidine-

car boxyl ate 330 82 WD 2008/ 023239 PCT/ |1 B2007/ 002390
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205

Methyl 4-[(1-methyl-6-0x0-4-~
pyridin-4-yl-16-
dihydropyrimidin-2-
ylyaminolazepane-1-
carboxylate

358

86

206

Methyl 3-[(1-methyl-6-0x0-4-
pyridin-4-yl-16-
dihydropyrimidin-2-
yl)aminolazepane-1-
carboxylate

358

94

207

Methyl (3S,4S)-3-fluoro-4-
[(1-methyl-6-oxo-4-pyridin-4-
yl-16-dihydropyrimidin-2-
yhamino]pyrrolidine-1-
carboxylate

348

74

208

Methyl 4-[(1-methyl-6-0x0-4-
pyridin-4-yl-16-
dihydropyrimidin-2-
yl)amino]piperidine-1-

carboxylate

344

77




N NI [(1-nethyl-6-0x0-4-pyridin-4- N
yl-16-di hydropyrimdin-2- N CH 3

woRd@rmssd pyrrol i dine-1 F carboxylate 348 74 PO®/182007/002390
NCH3 N)-, NH Methyl 4-[(1-nethyl-6-o0x0-4- N
pyridin-4-yl-16- N di hydropyrimdin-2 0 1~1 O
yl ) am no] pi peridine-1 CH3 carboxylate 344 77 WD
2008/ 023239 PCT/1B2007/002390__-75 Percent Observed
Ex. Structure Name inhibitiori’> Mass (MH) atl pM 209
CH3 OYO N Methyl 3-[(1-nethyl-6-0x0-4- N
pyridin-4-yl-16- HNYN di hydropyrimdin-2- H3C N

aar h [

H-rotazeti-dine—1—O-carboxytate 356 8020+ OHH T p5cent
~JNQ, CH3 Met hyl  3-[(1-netlhyl - 6-0x0-4- N Observed | =
i di n- 4- yISHHBMNYN || di hydr BP9 i ni di n-2pLdL (Mlpﬁﬁ inhibition
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Soo" 0 cn,

Methyl 3-[(1-methyl-6-ox0-4~
pyridin-4-yl-16-
dihydropyrimidin-2-
yl)amino]azetidine-1-
carboxylate 356 80

210

Methyl 3-{(1-methyl-6-ox0-4-
pyridin-4-yl-16-
dihydropyrimidin-2-
yl)amino]piperidine-1-
carboxylate 344 99

211

Methyl (3S,4R)-3-fluoro-4-
[(1-methyl-6-0x0-4-pyridin-4-
yl-16-dihydropyrimidin-2-
yl)amino]pyrrolidine-1-
carboxylate 348 67

212

N Methyl (3a,85,57,aR)-3a-
""’N/ methyl-5-[methyl(1-methyl-
6-oxo0-4-pyridin-4-yl-16-

dihydropyrimidin-2-
yl)amino]octahydro-1H-
indole-1-carboxylate 356 93
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213 Methyl 3-[methyl(1-methyl-6-
oxo-4-pyridin-4-yl-16-
dihydropyrimidin-2-
ylyamino]pyrrolidine-1-
carboxylate 344 95
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Methyl 4-[methyl(1-methyl-6-
oxo-4-pyridin-4-yl-16-
/’L dihydropyrimidin-2-
Q 0 yl)amino]azepane-1-
CH, carboxylate 372 99
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Methyl 4-[ethyl(1-methyl-6-
oxo-4-pyridin-4-yl-16-
l dihydropyrimidin-2-
Q 0 yl)amino]azepane-1-
CH, carboxylate 386 93
\O
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N methyl-5-methyl(1-methyl-
6-0x0-4-pyridin-4-yl-16-
216 N/ oxo-4-pyridin-4-y 412 88
)\ dihydropyrimidin-2-
N yl)amino]octahydro-1H-
O)\/\\O indole-1-carboxylate
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carboxylate
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218

Methyl (2S)-2-{[(1-methyl-6-
oxo-4-pyridin-4-yl-16-

| dihydropyrimidin-2-
yl)amino]methyl}pyrrolidine-
1-carboxylate

344

68

219

Methyl 3-{[(1-methyl-6-oxo-
4-pyridin-4-yl-16-
dihydropyrimidin-2-
yl)aminojmethyl}azetidine-1-
carboxylate

330

72

220

Methyl (2R)-2-{[(1-methyl-6-
oxo-4-pyridin-4-yl-16-
dihydropyrimidin-2-
yl)amino]methyl}pyrrolidine-
1-carboxylate

344

o1

221

Methyl 3-{[(1-methyl-6-0ox0-
4-pyridin-4-yl-16-
dihydropyrimidin-2-
yl)amino]methyl}pyrrolidine-
1-carboxylate

344

71




| di hydropyrimdin-2- H3C N

yl ) am no] net hyl } pyrrolidine O 1-carboxylate 344 68
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desouplifpadthtte appoeprcbloeioamase.e 200, substituting the
appropriate starting material (Exanples | to 35) and
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Enzyjme Ex. Structure Nane Mass | C50 |( ndhservi@?2 | OEnzyme
NEEt hyl  3- [ AEUBSAI 1- et hyll - 6- ame Mass (MH+) | ICs (nM)
222

Ethyl 3-[methyl(1-methyl-6-
oxo-1,6-dihydro-4,4'-
bipyrimidin-2-
ylYamino]piperidine-1-
carboxylate

372 1.14

223

Methyl 3-[methyl(1-methyl-6-
oxo-1,8-dihydro-4,4'-
bipyrimidin-2-
yl)amino]piperidine-1-
carboxylate

358 1.04

224

Methyl (2S)-2-{[ethyl(1-
methyl-6-oxo0-1,6-dihydro-
4,4'-bipyrimidin-2-
yl)amino]jmethyl}pyrrolidine-
1-carboxylate

372 1.11

225
Ethyl (2S)-2-{[ethyl(1-

methyl-6-oxo-1,6-dihydro-
4,4'-bipyrimidin-2-
ylyamino]methyl}pyrrolidine-
1-carboxylate

386 0.755




, N1 NN~ oxo-1, 6-di hydro-4,4" N bipyri m din-2-
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yI ) am no] et hyl } pyrrolidi ne- 1- carboxyl ate O 0- 372

1.11 225 0 Ethyl (2S)-2-{[ethyl (1 j N N-NJ

met hyl - 6- oxo-1, 6-di hydro- N 4, 4" -bipyrimdin-2- yl)am

i-holpet hyUJ,ayu oH-di-ne—0==——~N-1—carboxytateo0-——386
0. 755 WD 2008/ 023239 PCT/|I B2007/ 002390 -79 (ﬂn&emed Enzyme
Hizyme Ex. S9Ueleg ure Nanﬁ Mass [(fPR) 1 C50 (MMs w22P | Qce (nm)
l\/bthyl (2R) 2- {[ethyl (1 met hyl - 6- oxo-1, 6-dihydr o-
N-—IN-4A4—=brpyrimdimn=2-
228 &Py Methyl (2R)-2-{[ethyl(1-
methyl-6-oxo0-1,6-dihydro-
4,4'-bipyrimidin-2-
yhaminolmethyl}pyrrolidine-
1-carboxylate
372 1.00
227
Ethyl (2R)-2-{[ethyl(1-
methyl-6-oxo-1,6-dihydro-
4 4'-bipyrimidin-2-
ylyamino]methyl}pyrrolidine-
1-carboxylate
386 0.825
228
o]
N Methyl (3R)-3-[(1-methyl-6-
» oxo-1,6-dlihydro-4,4'-
&
N N bipyrimidin-2-
Ne N
(5 yhamino]piperidine-1-
N\H/O\ carboxylate
(o] 344 0.994
229
0]
- Ethyl (3R)-3-[(1-methyl-6-
- | )\ oxo-1,6-dihydro-4,4'-
N gH bipyrimidin-2-
NN
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NTO\/ carboxylate
0 359 1.99
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229 0 Ethyl (3R)-3-[(1-nethyl®®&- oxo-1, 6-dihydro-4,4'
N~ N N NH bi pyrimdin-2- yl)am no]pi peridine-1- N /0~
carboxylate 0 359 1.99 WO 2008/ 023239
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Ethyl (3R)-3-[methyl(1-

A methyl-6-oxo-4-pyridin-4-yl-

1,8-dihydropyrimidin-2-
é yl)amino]piperidine-1-
N\"/O\/ carboxylate
O

372 1.15
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Methy! (3R)-3-[(1-methyl-6-
oxo-4-pyridin-4-yl-1,6-
dihydropyrimidin-2-
yl)amino]piperidine-1-
carboxylate

344 0.854
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Pyridin-4-ylmethyl (3R)-3-
[(1-methyl-6-0x0-1,6-
dihydro-4,4'-bipyrimidin-2-
N | Yhaminolpiperidine-1-

! carboxylate

422 5.00
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PCTLLPR2007 002200 [ Ct v

...[\'yo ~

~ N

2002/ A22220
U000 OO OY

LI AN AL =/ \A"}

Q1
7T OYZoJU - OL LTA. IU1
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pi perid

eture—Nare

0 Observed Enzyme
MRSYMN+) | 1G5 (n)

midin- 6(1°

Hone 0369168

2-{[(BR)-1-
(Cyclopropylcarbonyl)piperid
in-3-ylJ(methyl)amino}-1-
methyl-4,4"-bipyrimidin-
6(1H)-one

369

1.68
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156

rrolidin-2-ylymethyl)amino

ridin-4-

yhpyrimidin-4(3H)}-one: To the product of Example 4 (80 pmol) was added a soln. of TFA (2
ml) in DCE (2 ml) and the mixture was shaken for 4 hr. The solvent was removed to give a
residue, which was dissolved in MeOH (0.5 ml). TEA (160 pmol) in MeOH (0.2 ml) was
added, followed by formaldehyde (80 umol) in MeOH (0.2 ml). Sodium cyanoborchydride (100
umol) was added, dissolved in MeOH (0.5 ml). The reaction was shaken at RT for 16 hr. The

mixture was evaporated, dissolved in DMSO, and purified by prep. HPLC to give the title
compound (5.0 mg). Calc. MW: 327.4, Found: 328 (MH+), Retention time: 2.13 min.

General Procedure for Examples 236 to 262

Examples 236 to 262 may be prepared by using the analogous procedure described to

prepare Example 235, substituting the appropriate starting material (Examples 1 to 35) and

coupling with the appropriate aldehyde.
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(2 mM) in DCE (2 M) and the m xture was shaken for 4
hr. The sol vent was renoved to give a residue, which
was di ssolved in MeOH (0.5 mg. TEA (160 nol) in MeOH
(0.2 mM) was added, followed zﬁy f or mal dehyde (80
prmol) in MeOH (0.2 m). Sodi um cyanobor ohydride (100
unol ) was added, dissolved in MeCH (0.5 m). The
r gact-on—was—shaken—at—RF—Fpr—16—hr—TheF0-mxttie pocant
was evaporated, dissolved i p DMSO and puridbisededy =
priefx HPLC to 8idurthe title co nd (5{0 rgy- ﬁ:df‘ﬁ'.b‘tm"
MW 327.4, Found: 328 (MH)| Retention tife: 2.13 {magluM
ngga—Procedurefqr—Exanpies 236 to 262 Exanpiey 236
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N-ICH3 | NY --~N‘QHMHN 2-[ (1-Benzyl azepan-
N
O 2-{(1-Benzylazepan-
4-yl)aminol-3-methyl-
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H3cN net hyl - 6-pyridin-4 0 yl pyrimdin-4(3H)-one 376 70
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- 3- solamdnxyl abe ( 1. 21&]5R &) mmbbt)ll a- |4I-(33M§ro5yr(dﬂ354 yll)*r1)mma$6 oxo-1,6-
ad%@dr%/?nmid ﬁan% 3Bk bl@clmlogwe@ﬂgﬁicg}goxma?ét (M5 6, 3YRSol) in DMF

stirre

sol (R 7! Wa "?ddﬁd %"{ﬁ‘ ?56{7’.9 62’“??1’ ﬁ@rﬁ“ '6‘“‘??%33 FH’S‘?? 6‘?’%9%%0 min.
st iTotkedmizttire wap edriet @ apletion piPrdemifial in2 ryDMFRnd theinyxtyre wagpwiiged at
parrbdni tetpediuRebMERN T GRGreaRtd padiiced Bst@ednlROAO BN and the

! ayoaanly:\@a er%%‘% %E\p@&'fa%%i %B % d&rdvgrqna%?qgsr un'rr&ﬁg](g Sr‘hlé %sﬁi% &/Qst &.rnfled by

ue was purl .chronat ogr ap
el FPHRAY CWT‘?{O%""F@V gHingnyith Sigrag'eito)é%%{@ﬁ@ﬁcr'ﬂ L&D é%g"fedhe title
10gi wempdued &4 4 Wigte sdd (Bs8mot2¥]. as a white solid (864 ng,

($)}

72%9. HXDN N F N NNH~N~IExaane264

6- ( 3- Fl uor opyri di n-4-yl) - 3rrethy| thyI((IS 5R, 6s)
-3-(pyrimdin-2-vl)-

3-aza- bi cvcl of 3. 1. Ohexa -,ylj-I |rridin 4(3H) -0
ne: To the product oft Ex 15 was added a
solution of TFA (5 m,) and the m xture

was shaken for 1 hry

Example 264: 6-(3-Fluoropyridin-4-yl)-3-methyl-2-(methyl{{1S.5R,6s)-3-(pyrimidin-2-yl)-
3-aza-bicyclo[3.1.0Thexan-6-yl)amino)pyrimidin-4(3H)-one: To the product of Example 274
15  was added a solution of TFA (5 ml) in DCM (5 ml) and the mixture was shaken for 1 hr. The

solvents were evaporated to give a crude residue (35 mg, 85 umol), which was dissolved in
DMF (1 ml) followed by addition of TEA (90 pl, 510 pmol), then 2-chloropyrimidine (19 mg,
166 pmol). The reaction was carried out at 170°C in Biotage Microwave Reactor for 10 min.
The reaction was partitioned between EtOAc and water and the organic layer was separated
20  and dried over magnesium sulfate. The residue was purified by column chromatography using
a gradient of 100% EtOAc to 10% MeOH in EtOAc as eluting solvent to give the title
compound (5 mg, 11%). 1H-NMR(CDCI3): 5 ppm 8.48 (d, 1H), 8.46 (d, 1H), 8.28 (d, 2H), 7.95
(t, 1H), 6.77 (s, 1H), 6.53 (t, 1H), 3.94 (d, 2H), 3.60 (d, 2H), 3.49 (s, 3H), 3.01 (s, 3H), 2.68 (1,
1H), 1.88 (m, 1H); LCMS 394.3 (M+H).
25  General Procedure for Examples 265 to 291
Examples 265 to 291 were prepared by using the analogous procedure described to prepare
Examples 263 and 264, substituting the appropriate starting material and coupling with the

appropriate reagent.
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274 6-(3-Fluoropyridin-4-
yl)-3-methyl-2-
{methyl[(1R,58,6s)-3-
(3-methyl-6-
phenyl[1,2,4]triazolo]
4,3-a)pyrazin-8-yl)-3-
o y :\% \N azabicyclo(3.1.0lhex-
. l N ﬂ)\g\r B-yllamino}pyrimidin-
4(3H)-one
524 234

275 2-[{(1R,5S,6s)-3-[1-
(2-Fluorophenyl)-1H-
tetrazol-5-yi}-3-
azabicyclo[3.1.0]hex-
6-yl}(methyl)amino]-
6-(3-fluoropyridin-4-
yI)-3-methylpyrimidin-
4(3H)-one

477 1.12

276 Ethyl 3-{5-
[(1R,58,6s)-6-{[4-(3-
fluoropyridin-4-yl)-1-
methyl-6-ox0-1,6-
dihydropyrimidin-2-
yll(methyl)amino}-3-

E N H N~ N azabicyclo[3.1.0]hex-
/ ' N)\ y 3-yl}-1H-tetrazol-1-
ylibenzoate
o] 532 6.21




di hydropyrimdin-2 N Nyl](nethyl)amno}-3- Fo NH
VN~j j Nazabi cycl o[ 3.1.0]hex- i | N~-N~\ N ' Ho
wohRdisanzoate o 532 6.21 WO 2008/ 023239 PCT/IB2007/002390
PCT/ 1 B2007/ 002390 -93 (bserved Enzynme Ex. Structure
Nanme MWV I1Cso (nM 277 1-Cyclopentyl-6 [(1
R, 5S, 6s)-6-{[4-(3- fluoropyridin-4-yl)-1-
nmet hyl - 6- oxo- 1, 6- di hydropyrim di n- 2-
yl ] (met hyl ) ami no}-3 N azabi ¢yl o 3. 1. 0] hex-
3-yl]-3-nmethyl- 1,5 o N o dihydro-4H F N, H N>-NH
pyrazolo[3,4 i N-'- NK d]pyrimdin-4-one N, H 532
1.7 278 5-[{1 R-55-65)—6-{t4(3-Fuoorogyridin-4fyl)-
- et hyl - 6- oxo- 1, 6- di hydr opyri nj di n-2- y| Pbsestedy| )Epgyme
ndx-3 N azalStesteteo[ 3. 1. 0] hex-nga-"g'/‘f] - 3-i|sobmwy| - L1CH(nM)
o methyl-1,6-dihydro F Ni H NNH 7H- pyriazol o[ 4, B- |
4%*?-? tpyrimdim=7-ome  H[N.c{EbpehgPe-109 | 279
- H

| uoropyri din-4- yl) - 34 1EEEKL 20

fluoropyridin-4-yi)-1-

D ZZ "= 0

methyl-6-oxo-1,6-

dihygjropyrimidin-z-

ylJ{methyl)amino}-3-

O\ N azabicyclo[3.1.0]hex-
NS 3-y1]-3-methyl-1,5-

o | dihydro-4H-

pyrazolo[3,4-
dlpyrimidin-4-one

532 51.7

278 5-[(1R,58,6s)-6-{[4-
(3-Fluoropyridin-4-yl)-
1-methyl-6-oxo-1,6-
dihydropyrimidin-2-
ylJ(methyl)amino}-3-
azabicyclof3.1.0}hex-
3-yl]-3-isobutyl-1-

0 | methyl-1,6-dihydro-

F N K N 7H-pyrazolo[4,3-

7 IN)\T d]pyrimidin-7-one
279 8-(3-Fluoropyridin-4-
yI)-3-methyl-2-
{methyl[(1R,5S,6s)-3~
(1-methyl-1H-tetrazol-

5-y1)-3-
N | azabicyclo[3.1.0Jhex-

520 109

\ | B6-yl]Jamino}pyrimidin-
4(3H)-one
397 58.6




{methyl[(1 R 5S,6s)-3 (1-nmethyl-1 Htetrazol -
0 H NN azabicycl o[ 3.1.0] hex- F I

5-yl)-3
6-yl ]am no}pyrimdin

wO[26008/02323 4( 3H) - one N 397 58.6 WO 2008/ 023239 PCT/IB2007/002390

PCT/ 1 B2007/ 002390
Enzymre MWNI1C50 (nM
(Cycl opropyl net hyl ) -
bi cycl o[ 3. 1. 0] hex-
6- (3-fl uoropyridin-4-

-94 Ex. Structure Nane oserved

280 2-1{(1 R 5S,6s)-3-[1

1 Htetrazol -
6- yI}(nethgl)an1no] "N

yl)-3-met hyl pyrim di n-

[AYA

NN 4(3FD one
281 6-(3-Fluoropyridin-4 yl)-
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W2 I W I N |
H—y+ )= +—HBeh

5-yl]-3-

aza

H 437 4.48
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280

2-[{(1R,58,6s)-3-]1-
(Cyclopropylmethyl)-
1H-tetrazol-5-yl]-3-
azabicyclo[3.1.0lhex-
6-yl}{methyl)amino]-
6-(3-fluoropyridin-4-
yi)-3-methylpyrimidin-
4(3H)-one

437

4.48

281

6-(3-Fluoropyridin-4-
yl)-3-methyl-2-
(methyl{(1R,5S,6s)-3-
[5-(trifluoromethyl)-
1H-benzimidazol-2-
yi]-3-
azabicyclo[3.1.0]hex-
6-ylJamino)pyrimidin-
4(3H)-one

499

36.3

282

6-(3-Fluoropyridin-4-
yD)-2-{[(1R,58,65)-3-
(1-isopropyl-1H-
tetrazol-5-yl)-3-
azabicyclo[3.1.0}hex-
6-yl(methyl)amino}-
3-methylpyrimidin-
4(3H)-one

426

3.25




(1-isopropyl-1 H tetrazol-5-yl)-3-

azabicyclo[3.1.0]hex ON NA N 6-yl](nmethyl)am no}- F
wa@-20mt2y23pyri m din- N ~ 4(3H) -one N H 426 3. 25P@DI1B2007/002390

2008/ 023239 PCT/1B2007/ 002390 -95 Ex. Structure Nane

Qobserved Enzyne MWIGCS0 (nM 283 2-{[(1

R, 5S, 6s)-3-(1,3 Ben zoth iazol-2-yi)-3-

azabi cycl o[ 3. 1. 0] hex- 6-yl] (mget hyl)amino} a N

6-(3-fluoropyridin-4- F N~ H25 yl)-3-m ethyl

pyrimdin- NN N 4(3H)-one N H 448 55.7 284 2-{[(1

R, 5S, 6s)-3-(1 Cyclopentyl-1 H - tetrazol-5-yl)-3-

P / L1 N

azabteyetof 3—10thex—6-—ytHT(nethytamt+naoF—p—+—tHiN
N[N _6-(3-fluoropyridin-4- F|N yl)-3-m et hylOysgivedrn diEnzyme
N |NE%( 3H) - one Bi'¥f'Y® 451 12|5 ~ 288 [{ (| MW ICso (M)
R,|5S, 6$)-3-[7 (2-Chi orophenyl)-8- iodo-2

ety T pyTazor of I, 5- aj [ 1,3, piffiR®8IebrFgl |- 3
azabi cycl o[ 3. 1. 0] hex- ci Benzothiazol-2-yl)-3-
azabicyclo[3.1.0]hex-
/Q 6-yl}(methyl)amino}-
N 6-(3~fluoropyridin-4-
H NL s yl)-3-methylpyrimidin-
4(3H)-one

448 55.7

284 2-{[(1R,58,6s)-3-(1-
Cyclopentyl-1H-
tetrazol-5-yl)-3-
azabicyclo[3.1.0]hex-
6-yll{methyl)amino}-
o NN 6-(3-fluoropyridin-4-

H
. } N (@ N y)-3-methylpyrimidin-
& N)\N C 4(3H)-one

451 12.5

e 2-{(1R,58,6s)-3-[7-
(2-Chlorophenyl)-8-
iodo-2-
methylpyrazolo[1,5-
aJ[1,3,5]triazin-4-yl]-
3-

1 azabicyclo[3.1.0]hex-
/1 8-yl}(methyl)amino]-
N" "N | 6~(3-flucropyridin-4-
yl)-3-methylpyrimidin-
S8 4(3H)-one
| 683 5666




N 1 6-yl}(nmethyl)amno]- 5 0 NN

6-(3-fluoropyridin-4- F N~ Nyl)-3-nethyipyrimdin- f
wOoRMSARRIP - one N\ | 683 5666 WO 2008/ 023239 PCT/IB2007/002390
PCT/ 1 B2007/ 002390 -96 Ex. Structure Nanme Cbserved

Enzyne MNIC50 (nM 286 2-[{(1 R5S,6s)-3-[1

(3- Et hoxyphenyl )-1 H tetrazol -5-yl]-3- azabicycl of 3.

1.0] hex- 6-yl}(nmethyl)amino]-_ 6-(3-fluoropyrid in-4 O
N-NN F N- H NJ! yl)-3-nmethyl pSFimdin- | NN/ \ ~-
4(3H)-one N~ |1 504 3.20 287 6-(3-Fluoropyridin-4-
yl)-2-1{(1 R 5S,6s)-3 [1-(2-nmethoxy-1- nethylethyl)-1

Hr—tettazol=5-yt}=3=—azabtreyctof S IO hexTN—A
6-lyL} (methyl)anin F o NH 1 -NN 3-net hyl fSksemvedli|nEnzyme
m‘hi'/ ex 4(3H)°rﬂ-"6°2%e| | H N 455 38 288 |2-{il | i, (nM)
R|5S, 6$)-3-(5 Fluoro-1 H bepzi midazol-2-yl)-3- F

aZagscycl of 3. 1. U] heX- 2-{{(1R,58,6s)-3-[1-
(3-Ethoxyphenyl)-1H-
tetrazol-5-yl}-3-
azabicyclo[3.1.0]hex-
6-yl}(methyl)amino]-
6-(3-fluoropyridin-4-
1 )LN\'N yl)-3-methylpyrimidin-

EofoN e
P NJ\N @\o/\ 4(3H)-one

504 3.20

287 6-(3-Fluoropyridin-4-
yD)-2-[{(1R,5S,6s)-3-
[1-(2-methoxy-1-
methylethyl)-1H-
tetrazol-5-yl]-3-
azabicyclo[3.1.0]hex-
N B-yl}(methyl)amino]-

H 3-methylpyrimidin-
F N/ N N (o)
AN VZQ AN 4(3H)-one
455 3.06

288 2-{[(1R,5S,6s)-3-(5-
Fluoro-1H-
benzimidazol-2-yl)-3-
azabicyclo[3.1.0lhex-
6-yll(methyl)amino}-
6-(3-fluoropyridin-4-
yl)-3-methylpyrimidin-
4(3H)-one

449 116




6-yl](methyl)am no} o NI

JAN F | H yl)-3-nethyl pyrim din-

N N

\ / 6-(3-fluoropyridin-4- F
N-N 4(3H) - one

N

wOl20d8/0282449 116 WO 2008/ 023239 PCT/ |1 B2007/ 002390T/1BS$7/002390
Ex. Structure Nanme Observed Enzynme MNI1C50 (nM
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(6- et hoxy-1, 3- benzot hi azol
azabi cycl o[ 3. 1. 0] hex N o\ 6-yl
N~ H N, Ls 3-nethyl pyrimdin-"

-2-yl)-3-

(et hyl ) am no} -
N 4(3H)-one N~ | |

478 25.1 290 6-(3-Fluoropyridin-4- yl)-3-nethyl-
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6-(3-Fluoropyridin-4-
yN-2-{[(1R,5S,6s)-3-
(6-methoxy-1,3~
benzothiazol-2-yl)-3-
azabicyclo[3.1.0]hex-
6-yll{methyl)amino}-
3-methylpyrimidin-
4(3H)-one

478

251

290

6-(3-Fluoropyridin-4-
yl)-3-methyl-2-
{methyl[(1R,58,6s)-3-
{1-[3-
(trifluoromethoxy)ben
zyl]-1H-tetrazol-5-yl}-
3-
azabicyclo[3.1.0]hex-
6-ylJlamino}pyrimidin-
4(3H)-one

558

27.7
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6-(3-Fluoropyridin-4-
y1)-3-methyl-2-
{methyl[(1R,5S,6s)-3-
{1-[3-
(trifluoromethoxy)phe
nyl}-1H-tetrazol-5-yl}-
3-
azabicyclo[3.1.0]hex-
6-yllamino}pyrimidin-
4(3H)-one
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{methyl[(1 R 5S,6s)-3 {1-[3- (trifluoronethoxy)phe
nyl]-1 Htetrazol -5-yl}- 3 azabicyclo[3.1.0]hex- NA F
WO 2604/085239 6- yl ] am no} pyrim di n- N~N 0 4(3H) - oreTB20bl7/002390

543 5.99 WO 2008/ 023239 PCT/|1B2007/002390 -98

CLAIM5 1. A conpound of Formula I, N(R4), NON
NRIR2Z | R3 1 5 or a pharnmaceutical acceptable salt
thereof, wherein: Rl is hydrogen or a Cl-C6 al kyl
group; R2 is a -(4-15 nmenbered) heterocycl oal kyl
-(5-10 nenbered) heteroaryl or a Cl1-C6 al kyl group,
wherein said alkyl is substituted by a -(4-15
nmenber ed) het erocycl oal kyl 10 nenber ed)
G,

heteroaryl, and wherein sai

erocycl oal kyl s and

heteroaryls of R2 are optionally 10 substituted by
ond.or mooepsubstAotrudnt s sel ected fromthe group R7;

or
het er ocycl oal kyl or -(5-
optionally substituted

sel ected from the grou
Cl-C6 al kyl; 15 wherein
Cl- C6 hal oal kyl , C1- C6 al kox

hal ogen, -Cl1-C6 al kyl,
al kenyl , -C2-C6 al kynyl,

-NR1R2 together may forma (8-15 nmenbered)

er het eroaryl, both
mor & substituents

erein R3 is hydrogen or

al ogen, Cl-C6 al kyl,

or Cl1-C6 hal oal koxy;

cycl oal kyl, -C2-C6
al koxy, -C2-C6

al kenoxy, -C2-C6 al kynoxy, -C6 hydroxyal kyl, -CN,
-NO2, -NR8R9, -C(=0) N6 - C(=0) OR8,
-S(O) 2NR8R9, - S(O eR&y 1rz NROSC2RS,

-(Czero-C6 al kyl ene) - C6- C15|aryl -(Czero C6

al kyl ene) - (5-15

5

10

15

20

25

or a pharmaceutical acceptable salt thereof, wherein:

R'is hydrogen or a C4-Cs alkyl group;

R%is a -(4-15 membered) heterocycloalkyl, -(5-10 membered) heteroaryl or a C4-Cs
alkyl group, wherein said alkyl is substituted by a -(4-15 membered) heterocycloalky! or -(5-10
membered) heteroaryl, and wherein said heterocycloalkyls and heteroaryls of R? are optionally
substituted by one or more substituents selected from the group R’;

or -NR'R? together may form a (8-15 membered) heterocycloalkyl or -(5-10
membered) heteroaryl, both optionally substituted by one or more substituents selected from
the group R’;

‘ wherein R is hydrogen or C4-Cg alkyl;

wherein R* is halogen, C4-Cg alkyl, C4-Cs haloalkyl,C4-Cg alkoxy or C4-Cg haloalkoxy;

wherein each R’ is independently selected from -OH, halogen, -C;-Cg alkyl, -C3-Csg
cycloalkyl, ~-Co-Cg alkenyl, -C,-Cq alkynyl, -C4-Cg alkoxy, -C,-Cs alkenoxy, -C,-Cg alkynoxy, -
C4-Cs hydroxyalkyl, -CN, -NO,, -NR’R?, -C(=0)N®R®, -C(=0)R?, -C(=0)OR?, -S(0),NR°R®, -
S(O)R?, -NR’C(=0)R?, -NR*SO;R?, -(C,er-Cs alkylene)-Cq-Cis aryl, -(Cer-Cs alkylene)-(5-15
membered) heterocycloalkyl, -(Ce-Cs alkylene)-(5-15 membered) heteroaryl, -(Ciero-Cs
alkylene)-Cg-C15 aryloxy and -(C,e,-Ce alkylene)-(5-15 membered) heteroaryloxy, wherein said
alkyl, alkenyl, alkynyl, alkoxy, alkenoxy, alkynoxy, hydroxyalkyl, aryl, aryloxy, heteroaryl and
heteroaryloxy of R’ are each optionally independently substituted with one or more
subsitutents selected from halogens, -C;-Cq, alkyl, -C4-C4 alkoxy, -NR®’R®, -C(=O)N°R®,
-C(=0)R?, -C(=0)OR?, -NR’C(=0)R®, -NR*SO,R?, -S(0),NR®R?®, -S(0),R® or -OH;

each R® and R® are independently selected from —H, -C4-Cys alkyl, -C-Cys alkenyl, -
C»-Cis alkynyl, -(Cn-Cs alkylene)-(Cs-Cqs cycloalkyl), ~(Cier-Cs alkylene)-(C4-Cs



20 nmenbered) heterocycl oal kyl, -(Czero-C6
al kyl ene) - (5-15 nenbered) heteroaryl, -(Czero-C5
wal2bogloesmsd - C6- C15 aryl oxy and - (Czero C6 PCT/IB2007/002390

al kyl ene) - (5-15 nenbered) heteroaryl oxy, wherein said

al kyl, al kenyl, al kynyl, al koxy, al kenoxy, al kynoxy,

hydr oxyal kyl , aryl, aryl oxy, heteroaryl and

het er oaryl oxy of R7 are each &ftlonally i ndependent |y
substituted with one or nore ~Subsitutents sel ected
from hal ogens, -Cl-Cl12 al kyl, -C1-C4 al koxy, -NR3R9,

- ( O)N8R9 25 -C(=O R8, -C(=0 OR8, -NROC(=O R8,

- N@% %@ 'éféct 91%%) %eroc%allﬁl?é@ m% QIRWene (Ce-

are | n e S
Cé: (j_rgl gpq(é%* C4 alk%z -&féSgl ?{ (Srﬂ te %er sald alk/yl alkenyl,
al lejymh eyclqaBg- @mlgall(gzyyjl I@@rqqqlo)alkyl qrﬂ;@eqi hetetgaryl of R® and R® are each
al K))Hldﬁé]@)lncfe Ry WRsA008 A2 3238 R&d/sLBRARAGHE HagreB&kntly Skcted

|
RGeS sty . PR By -
andPs a&wa oC c§‘4s % rkw'@ﬁéflgqe(’5-cfﬂs-'“ﬁ)en%r@{!rba Hatceﬁea'wn (Cr-Ce
wh estkglh.N-Cga0 )8 Ha |- &0 )N Hat ke rayyl), -CEoMY(OYCs alky)s: -8@dNKly, | -SO,NH(C+-Cs
cyca,hkwl-é@nwﬁcs Qﬂlgr@@w Qi‘ick)bhaan@fd(iO)@(tq dﬂgw oaryl of

R8 and r ti.ona y |ndependent y
substi t (5 @Wr?ﬁ""%‘é“g %Tgroe ‘substituents

10i ndependent |y selected 5 from-0OH, -Cl1-C12 al kyl,
|CZ Cl12 thd &ipylind of @lanl'(nalﬁlhéiélkRﬁM |a,-(5(3ﬁ11({j%1ba|‘e&?§§élrocycﬁ3k%r -(5-
a a noxy, -Cl-C6 roxya
hahgﬂ’%&md&ﬁg‘em@z o2 N, - NH( C1. 05 al k§| ),
-N(C106 al kyl) 2i C( O)NH2 -C(=O NH(C1- C6 al kyl),
- C(3=0) N[1cofowant kf/didiR 2, wiSERNIER a -(5SGRMpEEd) Bsteroaiclkogiky).,
15-SOZN(C1C6aIkyI)2 - O)H C( O)()—I and

C(4_0) q‘C]' n?o r{f!ko¥ lcl)alhn P w'her%ln Rris aI C1r2C.rﬁ yl %ug subsglt‘uﬁé ’blyé'-(5-15
a ﬂ(eslbarsdmetﬁ@éxc@al}w' href5e1|°6€37‘é$f@falhkt9'l°artﬂr -(5- 10

menbered) heteroaryl. 3. The conpound of claim 2,

V\’h%r e' nTIEQco'nﬁOLﬂﬂd oe éau]151 Wﬁé?@#ﬁ@dﬁez tB&Iﬂ%F %ngh Qabkw 10- m%ered
econ‘gy claim1, wherein R2 i s

2Oal WF”@%’ substltut ed by a -(5-15 renber ed)
het er ocycl oal kyl or -(5-10 nenbered) heteroaryl. 5.
The, conpedinemgiund loicind .1, WhekR MR RNRERE, tqg@bher sdidted from:
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a groupfiselegted from X X2 LIINk ~N.X1
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-100- and wherein X1 is NR13 or S, and X2 is O or
NR13, wherein R13 is absent, hydrogen or Cl-C6 al kyl.

w@ 200Bhve3xsonpound of claimb5, wherein said 8-, ®€T/IB1007/002390
10- nenbered heterocycloal kyl is 5 substituted by one
or nore substituents selected from-COH, hal ogen,
-(CZero4 al kylene)-C6 C15 aryl, -(CZero-C4
al kyl ene) - (5-15 nenbered) heterocycl oal kyl, or -(CZero
C4 al kyl ene) - (5-15 nenber ed)mﬂ'eter oaryl. 8. The
conmpound of claiml1l, wherein R2 is a -(5-15 nenber ed)
het erocycl oal kyl 10 substituted by R7; wherein R7 is
(=0 R8, -C(=0)OR8 or,5S(OnR8, and R8 is -(CaeroC6
al kyl ene),- C6-,C15 ardylz._ 5 A, compound of Fornula |1, N
4p WREeRI X i N NIRPRENT X ispy0riNR ™, WRAESIRR ™ i 33RRl Fegiagp PrcCaiCo alkyl
acceptable salt thereof, wherein: Rl is hydrogen or a

' C]-;?CB alTkiV Eon%@r?&péf i h,émﬂremgéid]@ QI,ECSl‘h@fnﬁﬂ%erled heterocycloalky! is
ete oa - (B- r roaryl.or.a
R N B Ry e

by Gs 2yl -(Eofre fldenstis- Repestbsteg L sapapaligghor -(Cowfa alkylene)-(5-15

e r@ivedy) Hetoaryoar yl , and wherein said

het er ocycl oal kyl s and heteroaryls of R2 are optionally

20 substituted by one or npbre sybstituents sel ected

fr & t hd"YrCeBURPURE o GRIM NRYESSE Oty et ﬁeﬁgﬁﬁay‘efng‘?’ﬁq%ahefeé"-"i%"a'ky'
10re rebkstivts)l HyeR'e mbergic|R3d$ k§(FOXR, -C(HNAR’ omst®eR’ ed)d R® is -(CzeroCo

hetggeayl-c,;R8t h optional |y substituted by one or nore

substituents selected from the group R7; wherein R3

is hydrogen or Cl-C6 al kyl; 25 wherein R4 is hal ogen,

C1-%6 aliegmpoupd ofE8mH4 Ibal kyl , C1- C6 al koxy or Cl-C6

hal oal koxy; wherein each R{ is independently sel ected

from-OH, hal ogen, -Cl- al , _AB2), C6 al kenyl ,

-C2-C6 al kynyl, -C1-C6 @l koxy,+~<C2-C6 al kenoxy, -C2-C6

al kynoxy, -Cl-C6 hydroxyal kyl .J WO 2008/ 023239

PCT/ 1 B2007/ 002390 -101 - -NO2, -NR8R9, -(C(=0) N8R9,

-C(=O R8, -C(=0O OR8, -S(O 2NR8BR9, -S(Or, R8,

-NROC(=0O) R8, -NROS2R8, - ((dZeroC6 al kyl ene) - C6- C15

aryl, -(CZero C6 al kyl en -15 nenber ed)

het erocycl oal kyl , -(CZef©C6 alkyl ene)-(5-15 nenber ed)

het eroaryl, -(CZeroC6 ‘

N NR'R?

15 or a pharmaceutical acceptable salt thereof, wherein:

R’ is hydrogen or a C,-Cg alkyl group;

R?is a -(4-15 membered) heterocycloalkyl, -(5-10 membered) heteroaryl or a C4-Cq
alkyl group, wherein said alkyl is substituted by a -(4-15 membered) heterocycloalky! or -(5-10
membered) heteroaryl, and wherein said heterocycloalkyls and heteroaryls of R? are optionally

20  substituted by one or more substituents selected from the group R";

or -NR'R? together may form a (8-15 membered) heterocycloalky! or -(5-10
membered) heteroaryl, both optionally substituted by one or more substituents selected from
the group R’

wherein R® is hydrogen or C4-Cs alkyl;

25 wherein R* is halogen, C4-Cg alkyl, C4-Cs haloalkyl,C4-Cg alkoxy or C4-Cg haloalkoxy;
wherein each R is independently selected from -OH, halogen, -C4-Cg alkyl, -C5-Cq
alkenyl, -Co-Cg alkynyl, -C4-Cg alkoxy, -C,-Cs alkenoxy, -C,-Cg alkynoxy, -C4-Cg hydroxyalkyl,



al kyl ene) - C6- C15 aryl oxy and -(CZeroC6 al kyl ene)-(5-15

nmenber ed) heteroaryl oxy, wherein said 5 al kyl,
wablbmrogs23o al kynyl, al koxy, al kenoxy, al kynoxy, PCT/IB2007/002390

hydr oxyal kyl , aryl, aryloxy, heteroaryl and

het eroaryl oxy of R7 are each optionally independently

substituted with one or nore subsitutents sel ected

from hal ogens, -Cl-Cl12 al kyl, -Cl-C4 al koxy, -NR8R9,

-C(=O NR8R9, - -C(=OR8, - @)ORS - NROC( =O) R8,

-NR SO2R8, -S(0O) 2NR8R9, -S(O"R8 or -OH, each R8 and

R9 are independently sel ected from-H, -Cl-Cl5 al kyl,

9C1 YNVH . | 974 8159 8

gene Fg C&Q?)l@i Ky BYre C%é Cg% &BifER, -s(0)R",

OzRey clCeathed Y'*)”e) Cot@z e CfF=ers-Co  alkylene)-(5-15

al kryénﬁj&e;)j} (héEFo&ﬁloaimeCzad@e higylerepEyi6l mahibeydd) | heteroaryl, ~(C.er-Ce

WA RN Ek- 'Cs Git n@)’ 8lik m@ﬁ\gereo() helteb 8 Gibky, whereln said

5a l % enlg%n%l g€¥n]1 alge%);ﬁvpole gnog{ﬁl %dr%{xygla/ ﬁryg "’1“k°é‘¥rj] eroaryl and
het‘”@femw@lxb@lf IR/ are ggagh %malwemé?p@ad\éwy sbstitgted dth Reneapre more
eacbsitpiits esledtddyfrdm d@@eﬁwl an\td,yasubsi-Cf akerg -WRRS, -@O@)NRBRQ, -

Skl ;| n I 8l
RSSO st SIS ga .
-Cl-C6 gﬁq@ yand RCQreCﬂSje’éﬁnQ%Wb ctedérfm 6 Ca |lé IX)P ,-Cq5 alkenyl, -

10- CIC- Qs hyl@lsmwxyaczkrym hl&\ﬂﬁlmg)e(ﬁa C1sCNycloa@R, -(Qak3s -aWivlRne)-(Cs-Co

- NG &enehy ((L(Y,l d4a alkyRb k595 medbdfdt) hedarocybi NU%;O-C4 alkylene) -(Ce-

) S&T\%EE% %6( e’éﬁk %jle)né) (gi%’\lg)@fg &é) rgfekoa b W eréég adﬁull alkenyl
YR YL acleqjj}qxl(j]_eiequ akw zaryl apd gter@aryl Pf alzsl Ra?f@l each
Q)ptlo]:allyZ;ldeﬂeEndaﬁtly s titiited witih eneC ompord ndbstifuercd a‘ndﬁpeﬁdently selected
15V‘hq|roﬁ‘1' BHRE, 5, ik gr -(C5'C:1|-25alk@WTb§r(% Elk#ﬁt &, @C¥|§?Ax9ab &6 alke%xy -Cpr

S DS 98k el e SRIPHIR 2 P,
het%wbc;ﬁﬁ@ﬁHkyﬂ—OM(%@ P 6 (FMIN(61-Cc lm-80:Nih e £8:NiH (C+-Ce
R2 dik§l), 88@&1(6;@:6 akyiy|-cGOMI I (SONDSItahd Wiasloly-Aa akylf 5- 15

menber ed) dﬁ@%g %%}/&q‘qai kyl or -(5-10 nenbered)

het er oary he 'conpound of claim9, wherein
20 NR1R2 toget her forman 8-, 9-, or 10- nenbered
het er ocyel oaltkeydompduhd ofldtem emm@imrﬂf iscef (21 Sahemb@red eeraiyaipalkyl

- NRLEB 14 pépndapaeipi 1s selected from

t et rahydr oi soqui noli'nyl, a bridged azabicyclic group,

a bridged diazabicyclic group, and a 35 group

sel ect ed!-f r ofte \AOMPBOS/ 023RBD BCTWIERFD0Y/ BOZBIEF-15. TBmbered)
25X1 nsrocytloaly. N A1 gD b . NXL\_/NA

12 The compound of claim 9, wherein R?is a C4-Cg alkyl group substituted by a -
(6-15 membered) heterocycloalkyl or -(5-10 membered) heteroaryl.

30 13.  The compound of claim 9, wherein -NR'R? together form an 8-, 9-, or 10-
membered heterocycloalkyl.

14.  The compound of claim 9, wherein -NR'R? taken together is selected from:
tetrahydroisoquinolinyl, a bridged azabicyclic group, a bridged diazabicyclic group, and a
35  group selected from:



and wherein X1 is NR13 or S, and X2 is 0 or NR13,

wherein R13 is absent, hydrogen or Cl1-C6 alkyl. 5 15.
woheosmasesound of claim 13, wherein said 8-, 9-PCOAB2007/002390

10-menbered heterocycloal kyl is substituted by one or

nore substituents selected from-OH, hal ogen, - (CZero

4 al kyl ene) -C6-C15 aryl, -(CZefo C4 al kyl ene)-(5-15

nmenber ed) heterocycl oal kyl,or - (CZero C4

al kyl ene) - (5-15 nenber ed) hef@?‘"oaryl. 10 16. The

conmpound of claim9, wherein R2 is a -(5-15 nenber ed)

het erocycl oal kyl substituted by R7; wherein R7 is

-C(=O RS, -C§(1:O)O?8 or -S(OnNR8, and R8 is -(CZeI{;‘OG
al kyl ene “Cl5 aryl. 15 17. A phapmesgui+Ta -
conpositi hound™ ot
claim 1,

accept abl e [ i ' [ —48. A et hod
of treating [ i
Di sease, canc X, obesity, hair

| oss, inflammtion, nood disorders, neuronal cel

death, 20 oke, pDispol ar di sorder, conditions
arising frgml ossNof nuscle nmass and functi on,

frailty, amd cardjo-protection, i thod conpri ses
adm ni st eritng an-qnount of a conp claim 1, or
claim9, effey N treating sa

and
wherein X' is NR" or S, and X% is O or NR'®, wherein R" is absent, hydrogen or C-Cs alkyl.

15. The compound of claim 13, wherein said 8-, 9-, or 10-membered
heterocycloalkyl is substituted by one or more substituents selected from -OH, halogen, -
(C1er0-C4 alkylene)-Cs-Cy5 aryl, -(Cre-Cs alkylene)-(5-15 membered) heterocycloalkyl,or -
(Czero~C4 alkylene)-(5-15 membered) heteroaryl.

10

16. The compound of claim 9, wherein R?is a -(5-15 membered) heterocycloalkyl
substituted by R”; wherein R’ is -C(=0)R?, -C(=0)OR® or -S(O),R%, and R® is -(C,er-Cs
alkylene)-Cq-Cys aryl.

15 17. A pharmaceutical composition comprising an amount of a compound of claim
1, or claim 9, and a pharmaceutically acceptable carrier, vehicle or diluent.

18. A method of treating a disorder selected from: Alzheimer's Disease, cancer,
diabetes, Syndrome X, obesity, hair loss, inflammation, mood disorders, neuronal cell death,
20  stroke, bipolar disorder, conditions arising from loss of muscle mass and function, frailty, and
cardio-protection, which method comprises administering an amount of a compound of claim
1, or claim 9, effective in treating said disorder.



