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WEAGKGBROD 5 [0001] Several |ines of pharnaceCogisemb/041725
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and genetic evidence support the role of Melanin
Concentrating Hornone Receptor-1 (hereafter "MCHRL")

as a npduNeNeBASIC MBDANIN €0NEPNTRIFING HIDRMONE
Central adm nistration of MCH i ncreases food intake

and body wei ght boBECEPTORd ANEAGONIS ¢ | cv

i nfusi on of MCH causes increased food intake and
ultimately obesity in mce, while infusion of an MCH
pepti de 10 ant agoni st bl BalkKkdReUNMDuUced food i ntake
and results in V\EI% | oss and decreased feeding in

d [@01] ndkseErabbeeseot phaanacp ezl anrhgenetigpedderics surortibe Fole of
O P B0 R Ry R AR s ppssor o

hfdwrlﬂdaﬁ@ hifid BOESReightC €enttD BARARIstr30E of BACH dn@BdsBRfovd intake
Ta eted disruption of the gene for MCH peptide

bady waghtrbotlyatndgnige ahbiranéaliné sxusion a¥ MiStH egnses increased

Eow'“q B PR BRSSO RRS el iiep aC LI pflae
C@:ﬁ\i@rﬁﬁ IbYocks DUEH-i8KRES BSIdAAtaRE aMIHsRehiviesHt 8644l ahd deteased

hyper phagi a, obesity and di abetes. Small nol ecul e
gand@@@mdugcéolmvmlmen shown to cause wei ght | oss

T T T T
Pﬁ@thﬂﬁﬁﬁ'statuﬁ@@CleﬁRI\ﬂ@ﬁ u Batedo¥th i Olépif% ‘ 3%%3%31%%

2002, Eur. J. Pharnacol 97, 41-47, )
I\(q’cécvhiu@ldnf@ﬂe@)apma&e mmd ‘amuag@moﬁﬂhs ghizo/for BEEH peptide results

R LS R B L S5 e

|hﬁ%€lh£xﬁcﬁﬂrﬂ Lo iR ong 11&%;%?;%{&‘@5 YWt sely,
of MCHRL 25 patent discl osures enphasn ze

c omm:matasslyn of Mt peptaieresit ntehy];iwyphags, ddsitpandhdiabetes. Small

ol MERR iz Ristn S DR SO th Gotst v b3 d Fodent weight
S g fe@mlhﬁé tn%déﬁ' 2#8r bt o8l Snk %ﬁ?eﬁ{oﬁéal QbEmRELERRA! ¥hr, T

group an basic amno functionality are attached”
(H’harﬂlacMQ\Aélea9 E50 2002, Diat. N edy 8,:8825-80p20G2, B@pilnPharmacol.,

gs 13, 1113 - 1122, 2004). Pharnacophore
nﬁ%ﬁfl‘é ‘&Sz%‘gse geni 30 consistently envision a

p ¢oeged LB S- n#(ﬁ)tﬁle REEHRI ?{algﬁni.%t@%@5@8@&%scllcl)s§%n Ehe

tween a basic e center o e ant agoni st
asr@pasﬁ&letgenuﬂﬁbr dach23fladts 4 bemmea ptceptionriegirding the criteria
presug?l ii.gi S. envi saged to _enul ate the nmandatory
| FRABIreE 9T SigamrbieRanticn ¢ MR liagogistyd mnmmwzef MCHR1

P

R AR boas T BRI RANST S b8 B foflowing
Chesorip@6) S, Ubiguitdué &ﬁ’ougfﬁﬁlgﬂ])e NfOWepaednt litagrareeee atolnleaf
this basic amne in ant agoni st i ncr eases

seARsistag Ph# Fontiah @caﬁﬁozﬂo@muph linlggrs ) avcATHgPrihstegparyh grpgpend a
' Bd¥ic amino functionality are attached” (T. J. Kowalski and M. D. MacBriar, Expert

Opin. Investig. Drugs 13, 1113 — 1122, 2004). Pharmacophore models of these geni

consistently envision a presumed prerequisite electrostatic interaction between a basic
amine center of the antagonist ligand and aspartic acid 123 of the receptor which

presumably is envisaged to emulate the mandatory interaction between arginine 14 of



channel s and bi ogenic ami ne receptors. 5 [0004] Herein
we describe a series of novel high affinity selective

woRMRbs07a6t agoni sts that were obtai ned by repl BCEUBTUING6/041725
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of the basic ami ne noiety described in WD 03/033476

wi th non-basic polar functionalities. Mreover, this
SMCH befitade agoBdistigpdsparticraeiiul 3o fitie MGIXRERKCEstor. (T. Ulven, J.
abl ati on of bi ndi ngf{t 0 ot her biogenic anine_ receptors .

allegeCheras2MiSndB.rg5¢ o SORE) EReyar daeqrpoiatiph of s hpsigramine in a
Tﬂ/ﬁjﬁ 1 ragtgt gﬁllstqplc/:rggs?% Js&ﬂs&%tiglﬁy f%fte%cma{)ﬂitx} ?f bﬁl&@g "EFBH’-target ion-
receptor i's especrally Iaportant *since I gan

O€lanRals Md bioeasis Al Reeptbrkh i nitiation of fatal
arrythm as. TAI LED DESCRI PTI ON E‘ioggos The_ present

af0HL at i Bereiprow desesbewsppiza ndnoval selqctive MCHR1

st er eoi.so S .soj.vat e r odr. and_ . . . .
SR R, PR PR eoBh T 80 Amine moigty despribed in
Fovonob a8 347@Reh Honbadt bbrp AlnkMendlifies. WM&S6Wr, this structural
application provides pharmaceutical conpositions

cowdificatiogresulty wamexpastedrbigsion ed bindinsr teiotpr bipgepicainiae

I || d t.i I t ddi t | I

¢ rerabis R ERE ) e B REpPREAE Bt TR on
PR EE T8 TREBA OF aftRity tseRE HER@ r&éﬁtb?ﬁtegﬁé&éfl@ﬁh@@rtﬁﬁt%ﬁﬁce
an MCHR-1 nodul ated di sease 20 or di sorder such as,

f tgamskaneppancy tassodigted withbeitiedon disfplaberytbmiass anxi ety
by admnistration of a therapeutically effective dose
of a conpound according to Formula | or Il1: RL QR3

fl\ %" (CG2)m RppRAmrEd DESERIFGHON ~R4  wherein,
25 R1 is independently selected fromthe group

c {0098}t i rifhegfreseptamdieation@bvigencompmmds, intlkdihg all steegoisomers,
| oal kyl | CF3, ON, .NR7R7 SRG; Ra.i
Lot Bodruh T Y PP TR et oS to

| Wﬁﬁudlé‘é Mﬂéié%.t p@dﬂ@u&%ﬁ} ?ﬁe%%%@aﬂﬁ@l&ﬁ&?ﬁ%@fd@éﬂﬂé&aﬁﬁca

i S 1 ndepen selected Tromt group consisting of
hyonpgtionshahtageng at lbasvene edrkydundRdedrdingéd Eotnada I pokhand

the . group consisting of hydroxyl or -Zn, wherein, .
RaPt yasfeﬁﬁfas 2 Giferp] hRRanEF 2gets gﬂ%ﬁ&%ﬁ? RSt agpljcgtion
A . _ i . g .

R AR metn i g & paolBRLDen A HACRRS BJ AR discase
c yr Hisaddky $uch Gk Xor Skplé, @besityaHlabatys, deprassiorcycdnaadtik by,

CN, CONR/R7, = SORE, SOZR6, . NR7 7, NR7COZR7, CO2R6,
hedeBsFajion of rrtsepnonticalky eé‘epé@ecq‘oﬁFéP of aﬁomafﬂggdeﬁmrfiam L

t @odnulafok fr. @n integer from1 to 3;

Rl 0 R3
-~ (CHp)
//-l \ S o 2 \H\\/RS
RIN=—/"R! \ N/)\R:l R3/\/\R4
I

wherein,

R! is independently selected from the group consisting of hydrogen, halogen,
lower alkyl, lower cycloalkyl, aryl, CF3, CN, NR’R”, OR® and SR;

R? is selected from the group consisting of hydrogen and lower alkyl;



10

15

20

25

10 Gis selected fromthe group consisting of a direct
bond, 0, S and CR7R7; D2 is selected fromthe group

wa@oengiosi’eeng of a direct bond, |ower al kyl, | owe€T/US2006/041725

cycl oal kyl and a 4 to 6-nmenbered non-basic

heterocycle; Z is selected fromthe group consisting

of hyd¥dgéniepéralenteseledigdiionhe gloopeonsistink @f hydrogem halogen,
cl o_/a%}lﬁyl, | ower cycl oal koxy, OCOR6, OCONR7R7, CN,

%Kﬁ 15 OSO2R6, SR6, SOR6, SO2R6, NR7CORY,

NR7 COMRAR¢s1e M fbkn He gﬁ%gé%siﬁ%gﬁf AGHOK G orETPLD A Hbrein R*

oPQ( 91{6) 2, NR SO2R6 and ; i s” 1 ndependent |y

sfl & maay Hertakant thgetherda foroomsihg bf Agp dhtonsper al kyl ,

| ower ,scycl oal kyl, heterocycl.e and.heteroaryl; R7

o nRe TR JouafiSerun SHuRnEe ryoap dotef PilgE lover
ANE1,986%8r cycoARlyl, G, RK M@Jyﬁ%‘%'r R
het egg?yc(lajg, \/\,h(15r%ég%ng%{\/v%{)&wFfie7II and"f he a?gér%%oﬁi@%q I\(213{/1{’
SR 2502k h MR GOR HPIR ' 608R [, \C PR’ nhederoanyty NR' SO,RH artd COR®;
atons; and Ri O‘gs D & SN'"R-R N---~R AR

1 wiRisAntessr Bomd 9di ect ed from the group

consi st:.ng; rﬁ%g% d a nonocyclic heteroaryl; D

is sel%tezlcb:trdgg%%dgmt gzt(g?’oup consisting of CH2 and a

di r ectG izowbbcteR frdns tHerpleypecubsistiby oBetieat ®ond, I8 4rkieCR'R’;
group _consi sting of hydrogen, hal ogep, |ower alkyl

| oner T&y8 F%}a?tﬁ%?ff)mébs braup@onsitimered digeot onde|cueer alio, lower

f ]kgﬁdiﬂr | hstd [C) and | ower al kyl ;

_c%&% 0 7/%%%7%%@(@%&2%88%?%%%{?3 4 is selected

from tZws sg]le?tnﬂ ﬁ@nnﬂlbsgtdup@oﬁﬁisﬂmgjcfﬁhm%g@?, Kél@ﬁzmmrd»@l, lower

an integer froml to 3; R5_is selecte rom t.he grou
slpwvﬁ@cmioa&@érle&éh9ycipsﬂl%9@<@n9cp&6vepcg%ﬁlﬂ CNoGONRR,

QO RN I R CRAL, RIS RO U PR
Iheteesoyaley hetetVRFSORIRB(GRIY,, BBREO, K il GORECt ed from t he

group gonsisting of 0, S and CR7R7, D2 is selected

from thhes gidsbendenths sedectssigrerm the gropR eensisging of layygalkyl, lower
I a 4 to 6-nmenbered

%ck;&r(}lxélggll’ g%ﬁ%@@%%@ﬁ%‘g%ﬁgﬁgel ected fromthe group

consi Kiignghdepertiailpgastiediyein theygroup omistiaklodxydrogdd) lower

| ower cycl oal koxy, OCONR R7, CN, CONR/R7, SOR6, SO02R6,

REzEdRTEr cyqRpbiod ryd haterorele, ideernary R, angkisaims tawhich they

@ RBtached may optionally form a ring of 4 to 7 atoms; and

R! 9 R
7N D)
RIS R N | N//kRZ R?

I

wherein,
A is selected from the group consisting of phenyl and a monocyclic heteroaryl;
Dis sélected from the group consisting of CH, and a direct bond;
R! is independently selected from the group consisting of hydrogen, halogen,
lower alkyl, lower cycloalkyl, CF;, OR® and SR®;
R? is selected from the group consisting of hydrogen and lower alkyl;
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R6 is independently selected fromthe group consisting
of lower alkyl and |ower cycloalkyl; and R7 is

wo naepsitdent | y sel ected fromthe group consi st PemyUsio06/041725
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hydrogen, lower 15 al kyl and | ower cycl oal kyl,

wherein two R7 and the atomto which they are attached
may OpRf gnelectedifmitia drbwidcddbistng of Hydes:rer G-D*-Z,;

DEFI NI TIONS [0006] Unl ess otherw se indicated, the
term’ n®WEﬂnﬁg%ﬂhﬂnd§0énployed herein 20 al one or as
part ofs dq

br anChIé d% % aelcﬁedth) agrgl%! %%@%tl?%gphﬁfr5 gi??h qbwer alkyl,

ns contal nin

alsbvek b@:l@ﬁkﬁsclbglsﬂﬂ lovengikogy, Kow@ﬁ‘cyemlkengCNIEOBIRﬁN SORS,
al one, or .as rt of another. group includes,both

sﬁ@aRgNR bNRICAER', EHRRS, hetgrerrsh AP SRR e et GPRI ng-
to 2., Carlec‘l%er:‘ fro%rtﬁé %’%ﬁ ¥ ns]Ist}r{éhe s rf?iloé]ﬁ R/Or €

preferabF chafn, such

as et DY lis sekicked frorp l@p%kbup bc&@ﬁﬁﬁ@kb‘fa dfedtWond,tlowbr alkyl, lower
butyl, isobutyl, pent hexyl , 1 sohexyl, heptyl
4cypl<mllfoé1an@aﬁém6ymemb@rp«§/ non-pasic heteroeyiest hyI pent vl

nonyl , C de dodec ario n

chai n @%F%‘?dgedjﬁ %ogrou%ﬁ%n%%@glorf‘g% 38 §‘1 fwe% alkoxy,
gIdwR Syd18aTk ﬂEZdNRQ{74CNJ|@}UNR11€nS®R§ L@djzlésmétgw

for exanple Br, Cd or or . CF3, aIkyI al | coxy,

ZE%R} oAk IOQX% P ﬁc;rpmm SEuRGad ng ar yI al kyl ,
oyl oaleberBys R irles RN a6 RRuiithg otiowsr iyt and

hycg‘yegéyelogmﬁr Qﬂﬁ/a| kyl, acyl, al kanoyl, heteroaryl,
heteroaryloxy, cycloheteroalkyl arylheteroaryl

ar yI al Roxsjindersodgitly selscied dromy thel gequp, Conmsm oDl a0y Reer

](L)JS gglfero éyé?qgafy&ﬁyelbegélg z‘fvé g]al kﬁ? it;l%/ﬁ aiom %o W)f]YC% tﬁgy are attached

k%? 18P BQing¥rlari9 7 afyfA), thiol, haloal kyl,
tr| oal kyl and/or al kyl t hi o. [0007] Unl ess

ot herwi se indicated, the teen "cycl oal kyl" as enpl oyed

herein alone or as part group i ncl udes

sat urated or partially u@m#gﬁ% (containing 1 or
2[6606P! € BRBLhEHH. lﬁdlbytga Qﬁ@feﬁﬁ”lcgié?léﬂérl’c%@n?ﬁl&réa%e%em

to 3 rings, any one of whi'ch may optionadily be
s pione osasystri ¢fimnether gmup alhdlu}des boﬂlﬁltna[ghlh and branched cham

| kyl,. bi Kyl tricvelical kyl,
CBratRperG cantasting | & S sbgns dnd B G hinG Hhees employed
;hﬁ%%a}lé}aeegrears %Q}ﬂ()f (;tﬁeéf%?o%@ﬁ%s bdtR 588 AdariddRed chain

use or 2 aronmmtic rings as
d hydrb&:drbmhsfdmntaanyg 1 ton20 cztrbomsg prederalaly dl to dO@psblons, Iore preferably
gclobutyl cl opent

49 8 GBEOPPS; He 1nogBal4 %agh gic o?f%ﬁﬂd%tg CLPO%.‘?IDts%Propyl butyl, t-

h u t YR
CYR ISR penl, 18, B Sl SRS EN G0 hape aeger
alriyéthylpbiol vionylydbcol yndeyly dodeuyl; tioxyarioas ibf@b]k@d chain isomers
c¥cloalkyl al kyl am do, 15 al kangyl.am no, 0xo,

cyl,
rf@i,ra@éﬁb? Kke qtﬁowel}] A% Jugh SEQPRS énchfqﬂlg)ﬂ o) ayllbs,tltuents such as halo,
alf(ﬁ%&%bfé F, Br, Cl or I or CF3, alkyl, alkoxy, aryl, aryloxy, aryl(aryl) or diaryl,

arylalkyl, arylalkyloxy, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl,
cycloalkylalkyloxy, hydroxy, hydroxyalkyl, acyl, alkanoyl, heteroaryl, heteroaryloxy,
cycloheteroalkyl, arylheteroaryl, arylalkoxycarbonyl, heteroarylalkyl,



and/ or any of the al kyl substituents. [0008] The term
"heterocycl 0", "heterocycle", "heterocyclyl" or

wO b@veswegclic ring", as used herein, represePCHUSI006/041725
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unsubstituted or substituted stable 4 to 7- nenbered
nmonocyclic ring systemwhich may be saturated or

uhatatodryddliesky, arytbxwhikel) adfoxgans, Stdamidos dkheylahiass

with one to four heteroatons sel ected frornnltrogjdﬁ‘,{l
r

gﬁw‘@fbonbﬂranw »MEFO, CHANP, {hels b@lﬁalkwetrma%qa%i@/é An{pral
0%5 at Otaiﬁ?er oa%ﬁe%‘cﬁ&hg li’l?e é%?i c%c? Hﬁgn gs élj @o&ed bﬁ%ein

om may op I Ona tern

h@lbﬁé Gfla/scﬂalrt(?oﬂalnﬂﬁtef@%u ﬂloﬂldeaﬁit&fite’ﬂtor@ﬂﬁlanQtLﬂﬁét@lfaﬁam or
carbon atom which results in the creation of a stable

s fqoutaelune 1 oR aiﬁplple bopds) sydis ydrasadopErouwsgppigpgng 1 to 3 rings,
éﬂgeedf Hn may ppt?orﬂﬂ}/ ble Iargpltrg gul%s%tutgd %{%H;J?kﬁ yllncludlng

p| erazinyl, perazinyl~ oXop
Omw}fcﬁbalﬂjdnbﬁbyclm 7o tﬁ&fifohc@]l(?p bﬁfx‘thmlﬂ%’a[ 1o@d1 Y 3 to 20 carbons
p rrolidinyl, furané' thienyl, pyrazol

12 the mgqs, prefegabiyZotoyl0 carbﬁn@afpanmyhe rmg and which may be

_p@}rﬂd@ K1 Rt ompbingt X aseBbR T o w R LSl riopropst

@c[aplenwl RDEIBRG, %[y;&lohéﬂiylaafamdctyl cyclodecyl and

thlazolldlnyl |soth|azoly t hi adi azo

t eyaledeoddesdyelohgtenyl,5 WO 2007/ 050726 PCT/ US2006/ 041725
thig -rphollnyl t hi anor phol i nyl sul f oxi de,

‘Ifone, adi azol yl and other

Dy phol i nyl

ocycl es desqrf/i bed tritz Rees

eds.. CowpLelensi teroem ry:, The
tthe, Reacti 0ys, Synth is and

Fbterocycllc Conmpounds 1984, Perganon Press New
YoiKof Which @fb‘i’lpg(ﬁfaﬁl ik M@ndﬁy sBbstitfte8 ithG: to2t Q{Ybstltuents such as

Scriven, E npre ensi ve Heterocyclic

Chdpgast, a@kyl Ialkoxy\ ]@dmxev\m(yf, aryl']u@(y, aryﬂakyit ycdoallod 2 i@abido,

19 sevi er Sci.ence, tomn
- ERBIRRIEES, e P@il’r?rylf% fosping: wyaepk%ﬁpdgaéﬂwhhw
usRHoNel R fﬂkﬁﬁgﬁ%u9&ﬁ§§n§art of another group refers
to al kyl linked to a carbonyl group. 10 [0010] The
t 098] haI”ﬂ@etm‘m Gretérbeycdd”, dsctereeytld ef‘lmteroaycﬂ)ylé oDT‘heaﬁocychc
art, of anqther group refers to chlorine,

fPB%maﬁ Bsed AGEP LG ERTR e 41y WSH\’ﬁU&“Fﬁ% ar stwwﬁﬁ] e He& g
Bﬁ{efeﬁqnoéogy i'c;lnn ﬁf Whic aﬁjlbe sgfﬁrat&?&eﬁ&afu?ated and which

a i meta ons as so potassi um ~or

| corsistnofarathoal akahs, mﬂe@rettb fmt}ateroammm seled1edaﬂom mtrogen oxygen

nagn um_and QaIC|un1 as wel| ‘as 15 zinc
aPUsh f?ﬂ& 191 tf@ﬁ}l@%&enanﬁéﬂmlet?rﬁapwtw ontwealbebqn

o?{ﬁfl zed Und thY Mitro gé??&%!ﬂ%ﬁ?ﬂaﬂ Sé Fdlg %E %ggtgﬁﬁzeﬂs Thart

another group ers to no cycli'c.

ahetamicydicgimpupay beattichédatagy ﬁeﬁeﬁaaﬂ&n oAtdbos atoth Whieh results in
ring portiagn (such as phenyl or naphthyl including

nﬁ}ﬁlﬁ%}llon aha seblesnemia. ) Exemelonf Séﬁh hesprarysfici asemmaeclude but

car %@?@?aﬁgﬁﬁﬁgwgkagﬁh%éh%otjai r?%%}¥%@éﬁnggwaryl,

Ccyedpyadokiitingl, bebdeiepiary hzepinyl, pyrrolyl, pyrrolidinyl, furanyl, thienyl,

pyrazolyl, pyrazolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, isooxazolyl, isoxazolidinyl,
morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl, thiadiazolyl, tetrahydropyranyl,

-5-
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or cycl oheteroal kyl rings for exanple 0~ cO co-1=<:o0-.

co-. NV IV NNIT V1 V' \ jo 256 SNO/ -6 W
wWQe@7/08607 26 PCT/ US2006/ 041725 and may be opt POTEE1096/041725

substituted through avail able carbon atonms with 1, 2,

or 3 groups selected from hydrogen, hal o, haloaléyl,

fidoydrphdiatyb ahiksnorphaliybepl foride dhiakmygholing] sabfope, oxadiazolyl and

t@‘tille{ g&&gﬁ%%%ﬂ’r{btea%%ﬁ%% nftég%%‘lc} ﬁéé%),’ @WW., eds. Comprehensive
%fé} OCQ/?/Ztice FRSL4N A S trucalrg) RedeBbry, Spuitiibsis @id/Usdskof Heterocyclic

ary , aryloxyal kyl, aryl al koxy, 5 al koxycarbaonyl,
aoylpomidsdngh, Peagaphcal Ruessy Newa¥oko bl 8o FRgigly, A. R Rees, C.

[ thio, | sulf myl, t | al -
?}‘é%/%grb\é?lyﬁg’tfr i ;Fg%@gvs@%&?fﬁ&cg&gcaﬁ%%gtyy A B¥Revien of the
gﬁé’y 1?%@9&99—&?9% 19960 EREVier Bhibh&d, Tifey, aMerytdwi, WY; and references

i0o, arylthio, heteroarylthio, arylthioalkyl,
dleksinyaryl t hi o, al kyl carbonyl, aryl carbonyl,

i(lPQE)élks (r:n é%lgﬁc;tg{;g 95}3%@% {:%slr%% 5%%%;3?%}{ clz:raqs ggrr’]cy 81)1(oyt]’:1er group refers
ch %1:1(3012# ﬁ¥+ %%bog}q;?%/ | car bonyl ami no,

onyl am no, sul finyl, arylsulfinylalkyl,
qoonogul f DRydeanhislogend caralotibs wedhieresr alononras rardrfepother

any of the al kyl substituents et..out .herein. .
s fost fosiarive. PIRETE EBATE. Fad 1P et ey‘{fgﬂ‘églw being
usqg %frein alone or as part of another group refers
P88 or 6- nmenbered aromatic ring which includes 1, |
1602y 3 The thriehrra i@ asfersiociikadismetat oog erch asgdiem, petassium
sul fur. Such rings may be fused to an ar Id, . 1 as
oy ditgaiiapd alkakine eash PEtabions Seeh a5dYRANGH! RIS We
possi%%& N-oxi des as described in Katritzky, A R and
RO s Conpr ehensi ve Het er ocycl i ¢ .
1915t f YnicEo8thkwise ndicatedRhRatrinoayl” By fithd3 aseraplgyed herein
es of Heterocyclic Conpounds 1984, P Lgaqon Pr%ss
NdomeYoral paiivf azotbericaey 1exey to mpnfpﬁy,dlwécﬁl?l yelicygpomatic groups

Scriven, E. 20 F . & . i I8 including 1-
et nkg T 10 Rerhaty B po BB TARL AE pELTRERMTSE e

[hShtSE SC@ay bittonallF adclydeas to Miee aduitional rings
%ga%gtrhg%%gytﬁﬁehrlg}?}n. Fur}t’hlgfo, ,Y,heter aryl", aé)ﬂ%{i ned 1
hiased 10, eaeyocyelid et a/hdieroayrbis g Eusd areFfl, GhoatYL hgtereary
substt}huent ﬂﬁ}’fUCh as the substituents included above
i oF DROPGETPHYE I'B¥ of "substituted alkyl" and
"HyRs 'ﬁwted aryl". Exanples of heteroaryl groups
include the following: NSO N NNN(N 25 NN NN

, NON N N~ N\~

NON-/S N NZ~ N NON J
AN X
NV o/ N\ 4 | 5 /| g
1— l—" / I3 [ / 4
A . 0 , (o}

S 1

N— X N ™SS L N:(j_
</oj(;—,°=<0| 2 . <o| & <\N| 7



-7 WO 2007/050726 PCT/US2006/ 041725 C N, :~t NO S ~N
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i ndi cated, the term "Il ower al koxy", "al koxy",
"aryl oxy" or "aral koxy" as enpl oyed herein al one or
asndpasy bobdptinallharbsttutadathiongh aedsiabiagariodn dtbves wathdy &, or 3

al kyl, aral kyl or _aryl groups linked to an oxygen
RS (oo TR Pidoedh heloahdaslicHen ksh bAoA AlER Ty haloalkoxy,

P AN L A B g
agyeldheterailiofflkyl] &ryl, hetershesl, amlaliof, drilexy oy exyallkyyl arylalkoxy,

aral kyl or aryl groups linked tqo a sulfur atom. [ 0016
TﬂléO?EB@ﬁWPﬂﬂePW%@&V]k grviallenyl, saumersrhomylards %‘Vléhlt)oarxéuﬂfmyl:

. r . y . )
R Rl L
aydrogyf, nftho, cpardf Sic1palikylthio Sdiglkhiashefdra4ehiRhio Chrgltinivalkyl,
CF3CF2CH2. [0017] The term "pol yhal oal ky] oxy" as used
helkexyarylthie piylgrhanyl arﬂ%twn%ra{%anu@pwb argaippcgdonyl,

def i v [ Welo erably
G RE, Gl ARl R AERLOAALS abeBbary
pale{iesdbhylaminos i&itafon g b, Qryl B pdryl sCRBGRAGH?2 O.
[OOlSlf The compounds of fornula | of the a tﬁl ication,
camls owlm@@dawlsﬂ@nﬁmmqqanbﬁ@ylfa@moewwgp @ alky] gpstituents
schenes _and description thereof, as well as rel evant
2§ﬂ8§§?¥§ﬁ9d literature procedures that may be used by

oR13Ki | hededsdbiRdi@isaindicd® I Rfrkd “héteREBIT & @8d herein alone or
procedures for these reactions appear hereinafter and

i a8 paveofigmottien groupxefasite 8 5- 086 \BemOOEA @BUFHR ring which includes 1,

P US2006/ 041725 ., ABBREVI ATI.ONS [ 00191 The fallowin

it 1 B PO el A PO HES B TSt gt ngy bl used o

bengx, cOclbalyl, Hetb@atyl 8f MetBrdkydlyl and include possible N-oxides as
described in Katritzky, A. R. and Rees, C. W., eds. Comprehensive Heterocyclic

Chemistry: The Structure, Reactions, Synthesis and Uses of Heterocyclic Compounds
1984, Pergamon Press, New York, NY; and Katritzky, A. R., Rees, C. W., Scriven, E.
F., eds. Comprehensive Heterocyclic Chemistry II: A Review of the Literature 1982-
1995 1996, Elsevier Science, Inc., Tarrytown, NY; and references therein. Further,
“heteroaryl”, as defined herein, may optionally be substituted with one or more
substituents such as the substituents included above in the definition of “substituted
alkyl” and “substituted aryl”. Examples of heteroaryl groups include the following:
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Me = nethyl Et = ethyl TMS = trinmethylsilyl TBS =
tert-butyldinethylsilyl 10 THE = tetrahydrofuran Et20

we2avesiTgé et her Et OAc = ethyl acetate DVF = BCTVEBII96/041725

formam de MeOH = nmethanol 15 EtOH = ethanol i-PrOH =
i sopr opanol HOAc or Ac(]—| = acetl c acid TFA =

trifl tlc s- di Jspropyl et parhans
20 Et mt% : -d|m nop; di%:
NaBH4 = sodium Db ohyrld = -tyII|t ure

Pd/ C = pal | adi um on car bon 25 K(}I = pot aSSI um

hydr oxi de sodi hlydro de_xLi h| um
hydr oxi de 3/: s T u‘m c na‘tse
sodi um bi ca onater = ar e :m'n =

m nute(s) -9 WO 2007/ 050726 PCT/ U82006/ 041725 h or hr

= hour (s L—Ilter = | iter :mclﬁghlter
5 = m [ r m)l
g g@i:w' Y [/ &\_)

and the like.

[0014] Unless otherwise indicated, the term “lower alkoxy”, “alkoxy”, “aryloxy”
or “aralkoxy” as employed herein alone or as part of another group includes any of the
above alkyl, aralkyl or aryl groups linked to an oxygen atom.

[0015] Unless otherwise indicated, the term “lower alkylthio”, alkylthio”,
“arylthio” or “aralkylthio” as employed herein alone or as part of another group
includes any of the above alkyl, aralkyl or aryl groups linked to a sulfur atom.

[0016] The term “polyhaloalkyl” as used herein refers to an “alkyl” group as
defined above which includes from 2 to 9, preferably from 2 to 5, halo substituents,
such as F or Cl, preferably F, such as CF;CH,, CF; or CF;CF,CH,.

[0017] The term “polyhaloalkyloxy” as used herein refers to an “alkoxy” or
“alkyloxy” group as defined above which includes from 2 to 9, preferably from 2 to 5,
halo substituents, such as F or Cl, preferably F, such as CF;CH,0, CF;0 or
CF5;CF,CH,O0.

[0018] The compounds of formula I of the application can be prepared as shown
in the following reaction schemes and description thereof, as well as relevant
published literature procedures that may be used by one skilled in the art. Exemplary
reagents and procedures for these reactions appear hereinafier and in the working

Examples.
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mol = mllinole(s) nmeq = mlliequivalent 10 RT =
roomtenperature sat or sat'd = saturated aq. =

performance |iquid chromatography 15 LC/ M5 = hi gh
performance |iquid chromatography/ mass spectronetry
M5 or Mass Spec = rrass ABBRE‘\GD’EI]]QN&II\/R = nucl ear
magneti ¢ _resonance = ting point 20 METHODS OF
= MRAﬂT@m folipyping ah&reglama}rﬁ gpioyedhersivg 1,

g) of formula | may be prepared by ei t her
condensi-ng conpounds of formula 2 with conpounds of
fBnmbeaz@d to generate the thiophenopyrin done central
b| cycllc nmoiety in situ or via alkylation/arylation of

Bbl?uwlor nula 18 with al kyl ati ng agents of
flglre @t or arylating agents 25 such as borates of
fOr mu 4. Depending on the particular nol ecul e of
fEt‘rﬁ'Hﬂhgll bei ng prepared, R4 can either be fully .

%ﬁ?t ed or el aborated after assenbl age of the core
tringetgylstdr nula 1. -10 WO 2007/ 050726

T I G
2RAF= tebahydeofnd~ Ra 2 0 Halogen RL OR3 1 S R3 /-1

SN-tj ~Rs /| + R~ RLR7T % za RLRILNRZ NRR3
RELR3 d;e@yl ether

EtOAc = ethyl acetate

DMF = dimethyl formamide
MeOH = methanol

EtOH = ethanol

i-PrOH = isopropanol

HOACc or AcOH = acetic acid
TFA = trifluoroacetic acid
i-Pr,NEt = diisopropylethylamine
Et;N = triethylamine

DMAP = 4-dimethylaminopyridine
NaBH, = sodium borohydride
n-BulLi = n-butyllithium

Pd/C = palladium on carbon
KOH = potassium hydroxide
NaOH = sodium hydroxide
LiOH = lithium hydroxide
K,CO3 = potassium carbonate
NaHCO; = sodium bicarbonate
Ar = argon

N, = nitrogen

min = minute(s)
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by condensing 5 conpounds of formula 2 with conpounds
of formula 3 in a solvent such as hot EtOH (Schene
2h or KioApouig)s of fornula 2 can be prepared as
described in W2003/033476 by heati ng conpounds of
fbrkfPa 4 with dinethyl formani de dinmethyl acetal .
5@?@@1‘5‘3@ of conpounds of forrmula 4 is described in
99 9. Amines of fornmula 3 for which Dis a
bene- wiyoller prepared by 10 reduction of nitro
aromatics of fornula 5 either by catalytic
hgdr@geffat i on using a catalyst such as Pd/Cin a
sgl vent- as EtOH or by reduction with SnC 2 in a
sorven H@%S t OAc. Conpounds of fornmula 5 where G= 0.
Oomob=amsled i s a bond can be prepared by al kyl ati on of
t he correspondi ng phenol or thiophenol of fornmula 6
winepl =amilimeredPri at e al kyl ati ng agent of formula 7 in
t he pzreslﬁnce {2 base such as Cs2C8 15 or K2C03 in a
s et U A DvE by enpl oyi ng procedures readily
kpowardogh teheeaturski | led in the art. Alternatively
conpounds of fornula 5 can be prepared by heating
abat @ patidet adturdddt s of conpounds of forrmula 6 with
Ifzrgox_ides of formula 7a thermally or preferably by
Ero¥EV8" n a solvent such as 15% H20/ MeCN cont ai ni ng
NaHeROhin 15enneamatdgRbhy or nul a 5 can be al so prepared

by heating conpounds of formula 8 20 with preformnmed
s BihLGHT bightperfofmansepiguiddbrahatbgiepy a 9 in a sol vent

S S .. Conpounds. .of fornul and 8 .are either
c%ﬁr@ﬁ %yeg%’ﬁ}’ﬁ% :ﬁgmgrc Oéfﬂ?t%%fa@b‘/zlaﬁfrs PEOBAed i n
t e 68RO pdear Mtdsapbetfon@ityt he correspondi ng

un-nitrat eap phenol by -11 WD 2007/050726
PEMRIS2008/204bgadic resngandst i al acyl ation, nitration or
sul fonal ati on using nmethods known to those skilled in
t FP 2P NERIEVE 2 R3 02N Y\ RS D2 9 Ol Z 110 Na
(9) R3SJ" Hal ogen 8 G=0O D2

METHODS OF PREPARATION
[0020] As summarized in Scheme 1, compounds of formula I may be prepared by
either condensing compounds of formula 2 with compounds of formula 3 to generate
the thiophenopyrimidone central bicyclic moiety in situ or via alkylation/arylation of
compounds of formula 18 with alkylating agents of formula 19 or arylating agents
such as borates of formula 24. Depending on the particular molecule of formula I
being prepared, R* can either be fully completed or elaborated after assemblage of the

core structure of formula I.

-10 -
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N RIR\ O z + 3 Rl RLNRZ R3 1 N.<NR M2 | 12 R1

0O SW RL_ NH2 5 4 [0022] Conpounds of formula I

where G = al kylidine and BCEREMIband (Schene 3) can

be prepared by condensation of conpounds of fornula 2

W|th conpounds of forwl a 3 which had FPeen pr pare
?ﬁ Vi ogjsl e,bz,gieescr_l_be reduction I \'\/Rs

ajJp' . nkpnpounds \[g yf prnmuta BiIX Vggar/@d\w

bwﬁlev\m‘/l Mon of ampes. qf formul a 9 or al cohdfs

of formula 1% eﬁrpl oyi ng lﬁeocedures readily knoln to

those skilled in the art. Amnes of formula 9 and

al cohgl's of bormul a 10naagn be prepared By BH3

medi ated gediction of anjdas and acids f /\c[r\ D RS

f or dul |n B sotvent sughSass THE.-

f OR'AEFFAR'LY " Cafi ke prepared/@;ﬂ\ jtration -12 V\D R

2007/ 050726 ]qT/ uS2006/ 04117%5 of commercially !

avai |l abl e aryl acetic and hydroc:| nnam ¢ aci ds of

formga 12 fpl | owed by &onversion to the 0 r__ ¥
cor 0 nani d Oa@&‘\%rgrl at e. S%W // R*
R3_fal YU ~~ 5 NRE ¢ P
R R }lL ﬁ 3/\/\R4 Rt (—7"R! \ N)\Rz R{
18 R 24 1

[0021] Specifically, compounds of formula I may be prepared by condensing
compounds of formula 2 with compounds of formula 3 in a solvent such as hot EtOH
(Scheme 2). Compounds of formula 2 can be prepared as described in
W02003/033476 by heating compounds of formula 4 with dimethylformamide
dimethyl acetal. Preparation of compounds of formula 4 is described in
W01998/49899. Amines of formula 3 for which D is a bond may be prepared by
reduction of nitro aromatics of formula 5 either by catalytic hydrogenation using a
catalyst such as Pd/C in a solvent such as EtOH or by reduction with SnCl, in a
solvent such EtOAc. Compounds of formula 5 where G = O or S and D is a bond can
be prepared by alkylation of the corresponding phenol or thiophenol of formula 6 with
an appropriate alkylating agent of formula 7 in the presence of a base such as Cs,CO3
or K,COj in a solvent such as DMF by employing procedures readily known to those
skilled in the art. Alternatively compounds of formula 5 can be prepared by heating
alkali metal salts of compounds of formula 6 with epoxides of formula 7a thermally or
preferably by microwave in a solvent such as 15% H;O/MeCN containing NaH,PO,.
Compounds of formula 5 can be also prepared by heating compounds of formula 8
with preformed sodium salts of compounds of formula 9 in a solvent such as DMF.
Compounds of formula 6 and 8 are either commercially available or can be readily

prepared in the case of formula 6 from the corresponding un-nitrated phenol by

-11 -



O ~/Rs COZH R3 X R3 CH / CHaW 30~% (CHa) n (CHa)n (
a)n R 12 11 X=CONHR8 9 WENHRS CO2H |OMOH R3 O H2N

wo2001Rs2€2 1 D 3 '| N~ ERs 02N (CH CHaZ - | kcCT/uBE)pero41725

10

,CHZZ On Rt N I1li, s~" RRaR3s~\R4 3 i 5 5. [0023]

Conpounds of fornmula I for which D is a nethylene and

Gelgsierfliabiicyftiopietien &) sulfayalbigorpusippmetholly kad vy toathoserskilled

of compounds of formula 13 in a solvent such as DW

ilﬁlﬂfl%%ﬂspresence of a base such as NaH or Cs2CO3 with

an agent that will 10 incorporate the fragment Z-D2

required to transformthe substituent GH of 13 into

R4. Conpounds of fornul a SCHEME e prepared by

denet h¥al ation of compounds of formula 14 with a

reaggnti.such as BBr3 in a solvent such as CH2Cl12.

Conpou \s/@f zf‘i%?nﬁ’(a) 14 can be prepared by

conden, af)l\ggmgg;‘f—cvn'pounds of formula 15 with

conpof)nds of forrmula 2. Conpounds of forrmula 15 which

are not ®€8mrercial ly 15 avail abl e can be obtai ned

reduction of aryl nitriles or primary carboxam des of

formula 16 w th a reducing agent such LiAlH4 or BH3 in

a 30l Nent sugh lawingeme @orpoundsof fornula 16 caw be

preparen-r om comerci al |y aval 5N/ellsbeﬁ-ze1'—&»a52f‘df\\/bxs

proc Hknowort 0 t hose skil | Ao the arts. U D2~y

Conﬁo(,ugggop% forgulRa 15 rmay al 80  be®prepared by’ ¢

chl or onet hyl at Rt & ganpounds of®formula 17 (R = H

or 20 brom natif®n of ,conpounds of fornmula 17 (R = Me

followed by sequential .treatnment of the resulting |

benzylic halide 18 with NaN3 in a solvent suclh as )

followed by geduction with either Ph3P in_a ol \einy K
[

such ®s Et,OH llor cat_gl ¥tic hydrogenat@ r
EtCJ{./— R S 20057/ 0507 26—PCSH-US20064 2! MERY
2

Z D

00 RRE=HQ Y=~ y=38~R5 R3~.~G Mo

NM92 |

. o)
R
I s
(/_ N\ C | OMe
R1 /\:/\R‘1 NHZ

4

[0022] Compounds of formula I where G = alkylidine and D is a bond (Scheme 3)
can be prepared by condensation of compounds of formula 2 with compounds of
formula 3 which had been prepared as previously described by reduction of

compounds of formula 5°. Compounds of formula 5° can be prepared by derivitization
of amines of formula 9 or alcohols of formula 10 employing procedures readily
known to those skilled in the art. Amines of formula 9 and alcohols of formula 10 can
be prepared by BH; mediated reduction of amides and acids respectively of formula

11 in a solvent such as THF. Compounds of formula 11 can be prepared by nitration

-12 -
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2tl\ SI NgiRR RaN,Rz R RRRIGM14 13 D2, R1 O
R3 z Leaving group e-1 \ S ~N1I \1~-Rs R R NRR |

Réf ashen@cially akibbleSrjlCRad] andhyakdodmmatic veds ofifbemula 12 followed
(Schenme 5) for preparation compounds, of formula | 5
whieeaaverpiqndo shegarpgpaiEnganide HaPRIFRE i on of

conmpounds of fornmula 19 in a solvent such as DVF
containing a base such as Cs2CO3 with a benzyl halide

of fornmula 20 bearing a fSCHEMIS3enbl ed substituent

R4 described by GD2-Z or with benzyl halides of

fornula 18. Conversign?pf the al kyl abi roduct with

18 t & compounds of for Iﬁﬁaas | maybe achjeyel using

proc EI 5 desgri bed is%&he fmst/T/)a\hsjqumiW—’
of 1 a1 . Conpoufids ©®xformul a 19 mayK&pr epar ed

as desazibed in WO 03/ 03@4¥6cakrRby coupl 1t b Tpounds

of formula 21 with commerci afP4ryl borates" 6f tormul a

22 in the presence ofrcatal yst such as (Ph3P)4Pd in a

sqlyeht such di oxan&~aiNa2C08.  Conpou of_f Iéi

21 n?\ : pr epared—as i eg | mWor 98/ 48890 - 4 WP -

2007 z? | US200%/ O EF25 SCHEME R O RY rf\s & AN ge
g

N HY Br "~\ BOR R1' Rl ARz I

[0023] Compounds of formula I for which D!is a methylene and G is O or S
(Scheme 4) may be prepared by alkylation of compounds of formula 13 in a solvent
such as DMF in the presence of a base such as NaH or Cs,COs with an agent that will
incorporate the fragment Z-D? required to transform the substituent GH of 13 into R
Compounds of formula 13 can be prepared by demethylation of compounds of
formula 14 with a reagent such as BBr; in a solvent such as CH,Cl,. Compounds of
formula 14 can be prepared by condensation of compounds of formula 15 with A
compounds of formula 2. Compounds of formula 15 which are not commercially
available can be obtained reduction of aryl nitriles or primary carboxamides of
formula 16 with a réducing agent such LiAlH, or BHj3 in a solvent such as THF.
Compounds of formula 16 can be prepared from commercially available benzoic acids
by procedures known to those skilled in the arts. Compounds of formula 15 may also
be prepared by chloromethylation of compounds of formula 17 (R = H) or
bromination of compounds of formula 17 (R = Me followed by sequential treatment
of the resulting benzylic halide 18 with NaNj in a solvent such as DMF followed by
reduction with either PhsP in a solvent such as EtOH or catalytic hydrogenation over

Pd in EtOH.

-13 -



N'NH'Rz Rl -11\ RRRF. OR 19 21 22 X Rl1 OR3 R3 -5
Rl-- ~RL\ | NN\Rz ~~\ a R3~~R R3 R a 18 [0025] In

w®ehenso786 conpounds of fornula |, where D is aPODD82006/041725

10

may be prepared 5 by transformation, if necessary, of
the substituent R4'" of 23 into R4 by sequentia
deprotection, alkylation &GCHEMEdy| ati on usi ng
procedures famliar to those skilled in _the arts.
Conmpounds of formula 23 can be prepared pyXaryl ation
of conpounds of formula 19 with a aryio’b Eﬁe«bf
formula 22 in the presence of Cu(OAc)2 in L ugnt
such as CH2Cl12 contai ning nol ecular s es. Aryl
borates of fornmula 24 are 10 cqgnerckafry avai | aBF & °o?¥
can be forned by treating co conmpounds of
for uLi %olvent sutt as THE
foIII d sequenti al addltlep

Jef o T owed
orRaI ﬂ fively stirring 25 vv%tkwate 26|nt1:{\’mIe
pr@%@ M%f a Pd catal yst. 15 SChieMend, 1) n-Bulis )
) 30-1 SI'NH 5 3) (M2 R3 Ro M50
B\-~"RS Rl N R2r 19 3 Ra , OMB-Bo 3 R4 O
02426R'OR3 Ry, Qs ~I'\' S1IN!/ Ra 1~ 1
| '-Ra Rli Rl Niggeep \/RLR%RS R 23 -15 WD 2007/ 050726

PCT/ US2006/ 041725 & 002671 I n Scheme 7 corrpounds of

formula 1 where G =1H2 and Dis a bond can
1

15 + 2 / \ \ /k/\(\\ RS — \__, R1\ )\/\(\\ *

\___/R1

13

Z” “Leaving group /\( RS
e
R )\

I RtwhereG=0orS

[0024] ~ An alternative route (Scheme 5) for preparation compounds of formula I
where D! is a methylene entails alkylation of compounds of formula 19 in a solvent
such as DMF containing a base such as Cs,COj; with a benzyl! halide of formula 20
bearing a fully assembled substituent R* described by G-D*-Z or with benzyl halides
of formula 18. Conversion of the alkylation product with 18 to compounds of formula
I may be achieved using procedures described in Scheme for the transformation of 14
to L. Compounds of formula 19 may be prepared as described in WO 03/033476 or by
coupling compounds of formula 21 with commercial aryl borates of formula 22 in the
presence of catalyst such as (PhsP)4Pd in a solvent such dioxane/ aq NayCOs.

Compounds of formula 21 may be prepared as described in WO 98/49899.

-14 -



be prepared by condensation of the correspondi ng
benzal dehyde of fornmula 27 with an appropriate ketone

wobkoosiTeé a 28 or ester of fornmula 29 in the pPEFERTO6/041725

10

15

of a base such as NaOH or NaOR6 in a solvent such as
DMF or Et OH by enpl oyi ng procedures 5 readily known to
those skilled in the art. SCHH{MEa%i on of conpounds of
formula 3 where G= CH2 and D is a bond can be o
conpl eted by reduction of the ketone carbonyl R of
composinds_of fornulf 30, th a reducing agen[lwlw
NEBHE Ip "ol veny s\l as Et GH-fottomed hyxelm ML A
cat al hfj\lﬁydr ogératiobrusi ng H2 and Pd/ C'in EyoH or

m xturgs of EtOH/ Et OAc. Alternatively conmpounds of
formula 31 can be #ansforned to 10 conpognds of,

formy ap3 by catalyltic hydr ogenat‘Tfon gsi EJQ
Pd/ C OH or nixtures of Et C I SCHEME] 7 RY

Rs 3 2N (28) -R5 BRI R7 inRX3IRRRE R R )
3oor|§, AMN@iR5 0 p2~ 27 0 RBZ f R3 RI R7 ¥R7~ \O
9
Il

RZ

Rs (2 NR7T R31'1l R RB~i O 31 pRLOR3 RLO
S ND1 | "~R5 1 OWR2 + 3 RI(~/~~Rl NRZR3~ D2 Z R
NNMe2 R7 R7 2 15 [00271 The term "prodrug”

enconpasses both the term "prodrug esters" and the
t[0025]" pr dulPehpnust heorapounttyef E)émni&'lpwb@med@ isegashandsmay ke prepared

I d h i.p_includ t a
R e R e R R R
f @itk @ioh, alMTbhohidIsH ac@lakivh usial kRX¥dures faadidhr to those skilled in
substituted acyl ati ng agents or phosphoryl ati ng agent

2t ertp|Gopipryngs of dunles3icanha prapareddyarslriion elcampoupds of

% og*mltﬂ% 1%evlvqi ) g tau'eyl gr%%eagﬁ‘gfrmﬁg ¥3 lir‘Ijl ‘Eh%sf)‘resence of Cu(OAc); in a solvent
such as CH,Cl, containing molecular sieves. Aryl borates of formula 24 are
commercially available or can be formed by treating commercially compounds of
formula 25 either with n-BulLi in a solvent such as THF followed by sequential
addition BCl; followed by MeOH or alternatively stirring 25 with borate 26 in the

presence of a Pd catalyst.

SCHEME 6
1) n-BuLi . ]! 9
R 2) BCl; N NH
Br\(\\/ » 3) (Me,COH), 724% R? 1{{__/ ken S QP 2
I/\/\ or o \ﬁ\\/‘f‘s . i 9w
R R? o o Rs/\/\R4 g
25 Pd, BB, ”
o o

0 5
(o] 3 5 R1 Rs,—\ R
R! R =\ R \_/
N gy TN_& )
7\ —, )= ¢ [
R1{;\R1 N\ | N/)\Rz :{4_/)\ IR \ N/I\Rz Ré

23 !
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met hyl car bonat es, benzoates, am no acid esters,
phosphates and the like. -16 WO 2007/ 050726

WwWEON 082006/ 041725 [0028] Exanpl es of such prpdr/ug2006/041725
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esters include 00 000Ob ~oo0loo0, o .00RDO.
O NH2 [00291 The term "prodrug ethers"” include both

qooxdihat & serhi! Beansbuads of foemsiadesherRep+ €5Bnind D ise bond can
exanpl es of such prodrug ethers _include OH s

Q .
~erprepared byyongensationiof e carresgopding (pnzaiishy Haglagﬁ with
f ] | i gk
RS PO T8 oL 08 g e
anek pé NBOB! i N£OR® idenkolvexit Such apMMF ot 8D dlyleynploying procedures

acceptable) salts are preferred. |If the conpounds of
frendiy lenowHaose skidled i thayarte Preparation of cosprougds priormula 3

cent er, _they . f ' L]
SR80 M RS o RO 2kl BRI carooms
SRS uRds EIfaimae Bdsvithf DiedexagPEat sl ds NaBELdaiadplvent such
phosphoric acid or a hydrohalic acid, with organic

casrO%y followad by §atab'firé¢hyd&$eafu@h@é%& o P Cp EgQHpr mixtures
{ . . St
RSP ERHRe oA B Reisdt e RTROS pERTG Aristug inEPafidio

ASonHuaH PSR hElaBC yhatAA6D hdrog&aitivh atiagd Hyfand Pd/C in EtOH or
unsat urated di carboxylic acids, for exanple oxalic,

naixdwics of BEUIHENOAC. 15 mal eic, fumaric, phthalic or
terephthalic acid, such as hydroxycarboxylic acids,
for exanple ascorbic, glycolic, lactic, malic,
tartaric or citric acid, (CHEMEZM no acids, (for
exanpl e aspartic or glutamic acid or |ysine or
arginine), or_bgpgoic acigg or with organic sulfonic

aci dg, such R4 °#hﬁyklgg Aryl sul fonic acids
wht-ch~gr & unsubst k1 ueidd of, slbstitRited, for exanple by
hal dgefi, for exanple net Ryl - Or tol uene- suykfonic

acid. CotfPespondi ng acid additiom salts can é@%ﬁ&b@.m
formed having, if desired, an addi tienatty prede ,
basi gz center. dhe corrpoundR§ of formula I having’ at D™~z
| east one axy LRSURaqf Tt anmpl e COOH) can al so £ 8r
salts with bases—Sui abf{ 5 with bases are, for
exanple, netal salts, sugias i metal or alkaline
earth netal salts, for exanple godium potassiumor
magnesi um salts, or salts with

o} B3

R1
1
R1 (o] (/—I\ S N,D \’\/Rs
! § ome T 3 ¢
N s S =
R1/_\R1 \ N= R? RS ,
NMe, ] R" R7

2

[0027] The term “prodrug” encompasses both the term “prodrug esters” and the
term “prodrug ethers”. The term “prodrug esters” as employed herein includes esters
and carbonates formed by reacting one or more hydroxyls of compounds of formula I
with either alkyl, alkoxy, or aryl substituted acylating agents or phosphorylating agent
employing procedures known to those skilled in the art to generate acetates, pivalates,

methylcarbonates, benzoates, amino acid esters, phosphates and the like.
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25 ammoni a or an organi c am ne, such as norpholi ne,
t hi onor phol i ne, piperidine, -17 WO 2007/050726

wEN 082006/ 041725 pyrrolidine, a nono, di orPCT/US2006/041725

10

15

20

25

tri-1lower alkylamne, for exanple ethyl, tert-butyl,
di ethyl, diisopropyl, triethyl, tributyl or
dnom]hyl -E]iﬁmp}és@msm&pr@tﬂrug eﬁfeﬁﬁnclddie or trihydroxy
| ower al kyl am ne, for exanple nono, di or
t r¢ et hanol anpne. Corresponding igternal sats nay
f u\t her nor e formed. \Sakts whi g aSre unsut Ie ro
phar Raceuﬁ\kglg%seS\Eo buP whi i? be’ f®T ~o
exanpl e, for\the isolation o rlflcatlonNg; free
conpounds of fornula I or the phar maceutical |y .
acceptable salts, are also included. [0031] Preferred
S of » [ -
b@hlég o gg%%elﬁpfg%ggﬁg%%gsh;g{lg%eh@ Pmpﬁslte%eama afld ®
hgldeaxiides s Rleprbentativetdxampkes of suvhtprodpp ethetsaheludai tr at e
or acetate 10 0032] Preferred salts of the

s of for ahi ch contain an acid group
| nc sodi um fQm and magnesi um sal ts and
phay, Egeeutlcally cceptable organic am nes. [0033]

L s er eoi SoONg conmpound of the instant

appl i catl on are cogpenplated, either in adm xture or
in pure or substantially pure form The 15 conpound of

SP3BE °% e RN it L R bl oLy Bb o Bt rpalso within
Sfﬁ@%%eﬁeucﬁmn% RSk %ﬁﬂﬁécﬁuﬁ@a g%@b’iﬁ)gab% (ife0TmBH! |t@xﬂ: can
exl s I n enan|0rrer|c or I ast r|Cf0r|TB or 1 n

npiisivlegicdllyeicegtabld)walts pregeessed If the cpmppandstdf dornuanl have,
utilize racemates, enantioners or_diastereoners asy
stogekamplengitleast anasbasigyfenten they eandBre Arid agdition salts. These are

BB EE BE SO o BAFPL  R30r cxampi
chylfiRtRaY, @h&ﬁpﬁoﬁdﬁ atit @€ h hodehaliccacyd tveith orgadic oairboxyhc acids, such
EXAMPLES [0034] The follow ng Exanpl es serve
be‘i alkanecpibgxylicacids qfidtto ﬁdiarhqnmtqms dorsagpIc %ﬂff Reid. which are
hELBLERAaRTRANARN] ToleabdlE B9 E&Ldogé‘& bR ARk NGIE as
TR S EAT CONVer g was utilized t

pﬁfﬁ@@f@ﬁ dr ﬁﬁsatﬁl@fdd%dﬁ@))@lia ﬁﬂﬂg&’oﬁéﬁaﬁiﬂle mlﬁymh]mm Sudcfnlc
the appropriate aniline, condensation w t

f W@Wf@mﬁ@%ﬂf’@t@@ﬁ oF terephiwdicigpicy Bichas ﬂlﬁrir@ms%yqurﬂla apigs, for
|1
gg ragn%lg a%co Vﬁg,l ﬁyco?.lc bl%@t?cu %ﬂ:{lm t%l‘tgll%) 5%1&&%01& %&taéé' a%ﬁﬁio acids,

con I'ons were €

C oo bxdigile hiRrR ot diitemMenatid b i¥sine ob a@&ﬁhﬁ ofﬂhﬁz@m iatidner with
agg fé#ﬁ%nrgﬁhe mé?e heated at reflex in ’EtOH for 18

hergatisctlfenislacidg, supke awbo% tall‘i}’il eciylsulewig agids Whigh are

|
R e e R R e
- {5 dHR- SR ORIT 26 0F6sPokiSAL Q6 difidR salts can also be formed having,

if desired, an additionally present basic center. The compounds of formula I having

at least one acid group (for example COOH) can also form salts with bases. Suitable
salts with bases are, for example, metal salts, such as alkali metal or alkaline earth
metal salts, for example sodium, potassium or magnesium salts, or salts with

ammonia or an organic amine, such as morpholine, thiomorpholine, piperidine,
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formam di ne in phenol were heated to 130 C for 10 - 30
m nutes; followng dilution wth MOH the product

wor®zioswokat ed by filtration in yields approachPemyuS8dNe/041725

10

15

20

25

30

Note however, if the product did not precipitate,
i sol ation becarre tedi ous and the yields could

plytioligine, HmbH63B br Thkowea atkylumjioe, |ﬂ>1yemtnpldf16:hp]at®t -tklosigthyl,
anlllnes were either cg f iall .avai |l abl e ;
shisenieryl z@@thﬂ/ tghetyber 41%2@@ -PEARY REIinG, or g mEnogs frfdﬁ@ﬂf

l 1
TOULSRLOHE, RARRLIbE (ROBE &SRRl OBikodBAdhf Bftomal

fsaltd @ae ﬁlrthenﬁdﬁél Hel formaf. SZHcWhivh ardunsuitatde fiorgbhenaceutical uses
Typically the reaction was heat 1 hr at. 90 C

m@#uc@manﬁo@@ammﬁdbﬁw eXaRle, f@éﬁwm?%t aismpr free
p%hﬁ& 5&%}6-@51){ t[) é’? E[éﬁr&) Eﬁa&ﬁﬁﬁﬁlﬁ%&%’c&ﬂ?@sﬂ@ Sirk 8o included.

| ne b al'yze rogenati on 0 psi
|‘ﬂ®31]n EP%rréd)@l&gbf ﬂi@@bﬁp&nﬁd@;&ﬁ”@o@mﬂmﬁb@nﬂp&mﬁmﬁ a basic group
al kyl'ati on) entail ed heati ng1 a mxture of th
doclnds monvlardrechderide bydregensuliate methansgianste, RP?%E’h%Fe nitrate or
al k halide in DVF for 2-4 hr at 90 C. After
|a§811¥‘e‘ci on and purification by silica gel
092t OPESBING salth @f HeQBtpoudds oFasmiis I edcH @ntdie an acid group
esired aniline as previously described. [0039] Route
Gn¢lbdes sodiumpyprtassivmh erbmagiegipny salisend m}a@r@ﬁﬁmtw Bachsrigble
routes A. or B were not feasible. A concentrated
sHEHBREPHISof the potassium or sodiumsalt of the
ﬂg@@ﬂl MatEdisamerstdfehcPdamipmnbil af theapaXitAplidatidn dre
CN'H20 was heated to 120°-180 C for 30 - 90 m nutes
wictberaplatied ey amittugs drrin prresaTeebstaRsially page form. The

(Buffer A.1s essential to
BT B Rrmenbimetioncst 2t evRpe i B E ALagyaf thg parbon
Frd GbdtRibntINAC shsEyiRALY, Mo d of formula I
scgillhg reaé??%%}g&let({fghn‘%g?atur es greater thgn 180 C
stanexibt reermntipuiedc podisteremingec fmmsmr drbaiti thfes ;vhcmof The
expl osi v decorrgosnl o si nce he%lfa .aSsi um al[e ors as
SPIOFSF Y SHDHBR B ST SRS BB D SR S é%nés
p{a_t g'n?‘@e&ﬂ@ eRihan BiaQ@HShRrik oF @héﬁ%ﬂéﬁic'p%&u@’@sl a@@p@p&ed they
cation by silica gel chromatography, the
p¢amd15:c$pwa&dl’ogotunmmmnaltrmb@tbﬁbr extmpinichraveatagraphic or fractional
previ ousl.y described. [0040] Several analytical HPLC
n%*ﬁ’ﬁ%ﬁ’% He utilized; all nonitored W absorption at
220 nM Method 1. Phenonenex Luna C18 S5 columm 4.6 x
50 M 4 mn gradient at 30 4 nL/mn, 10% McOH 90%
H20/ 0. 2% H3PO4 to 90%I\/bGE/X|mMHMIIBO 2% H3PO4 with 1
mn hold at the end of

19 o
2883 Abs0 758 & p&qus%@mﬁf&f? e to 'it%]&u%fat%f@%h&% some of

t at 4 nL/mn, 10%
VERAPE TR BBt Trr bl BERGUE ey 1 0% 10 0, 206
HRA®4] Wi tWhdrerpossiblea@l mbdiliartdoaverpeht approheh wrmulilerstl to prepare the

following examples entailing synthesis of the appropriate aniline, condensation with a

formamidine to generate the bicyclic thienopyrimidone core followed by subsequent
elaboration if required of a side chain. Two conditions were employed to construct the
thienopyrimidone bicycle: The aniline and formamidine were heated at reflux in
EtOH for 18 hr. Upon cooling the product precipitated and was isolated by filtration.
Yields typically were 20-40% and rarely exceeded 40%. Alternatively aniline and
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Met hod 3. Phenonenex S5 C18 4.6X30 nm colum, 2 mn
gradient at 4 5 nL/mn, 10% MeOH 90% H20/0.1 % TFA to

wQ0d7vekY 10% H20/ 0.1 % TFA with 1 min hold apCt/us20e6ra41725

10

15

20

25

30

of the gradient. Method 4. Phenonenex S5 C18 4.6X30 mm
colum, 2 mn gradient at 4 nlL/mn, 10% MeCN 90%

H?&frﬁnﬁdﬁ}(e T hen6] WerhvRichitd 13196024210. - B miblnfss\Mollbwir dilution
mn hold at the end of the gradient. 10 Method 5.
PrehdvePEx the mreduct BasEolasd ilragoninsel dnppozshmg 80%. Note

SHBSL RSy BB AR SRS, TS e

otodlbglaiael ent. Method 6. Zorbax SBS Cl8 S5 col um
4.6 x 75 mMm 8 mn gradient from 50% solvent B to

1@@%]5 ol vEtvagt lam 021t>50ﬁfh¢ PATA aﬂmvmlamesmwerem@mmwﬁﬂy
Baég / Q. 20/ %%]It B 7 980 | 0% H20/ 0. 2%

H3 S ?ﬁlﬁe é’lodleg 1008 Sotvent 8. Met hod 7.

rr{@ﬁﬁoo m & @u%léoﬁnﬁ'&"hrénﬁgc BiEBstlﬁlti&lb"reglﬁﬁfé’d Breforfingtthe

: wat er : met hanol . 2% phosphoric
ae¢ct1mnalko><1® xgmh Naglt in DIVE toldovetd by @1 &sdﬂm%mtroamsole

% B t10,.100% h l.d .20..a
Pty S R on AN PatEd o GOl B O G ATl PO o b St gl
C eRdidat PR he MRk QuteHeda @1&%4@%&\1@3& 1 e sir QAR I 1391 0%

gradient” el dtions wth appropriate m xtures of 10%
MBI ex0aly4@0rydragenetionRAl pel I@g%m 10% H2Q' 0. 1% TFA.

TRERG° RO BT O P SR G) S i Dy apixture of
t e JRlset] & Lahaidiest tﬁ@nﬁ%k/gelﬁ)? R$thid 1%%11@@&%!31&41? for 2-4 hr

the 'TFA was omtted. [0042 ss spectral data were
o bt &0 ?(éd%ﬁtmmgatwn\mﬂqmmﬁzmmémmlhca @h ahhoa;am@aphryaﬂas product

Pl GHiBAEL 0 t@%éomg]ﬁﬂ"l%‘gagﬂ?l@v%ﬁn%% hedy 50 30 mm 4
M[(f(g_'?;ad' 7 gj@a(gel\ﬂ?gﬁvo’%g fh%]ﬂt% gﬂ%?%léiﬂ_ Rhs e?np%’yéﬁ when routes A

0% H2 % TFA 4 m/m
det Bctvexremoa feaRibl:. mmone&ﬁraWd sﬁ@ﬁhﬂsﬁﬁ@iﬂﬁe potassmm or sodlum salt of
PCT/ US2006/ 041725

nihezherol Hak APQh‘I‘rtﬁlr'gXA léEWPl)latﬁ epRddnind YISCHIIHO was heated to
et ?é?;ﬂfe%aéé ) Ehy “Eﬁsmhaam BB R B PoT
C(Buffavir(@ with NaH,POy is essential to prevent reversion of the product to starting
phenol as the pH increases during the reaction. Note even for small scale reactions,
temperatures greater than 180 °C should be avoided to minimize the probability of
explosive decomposition since the potassium salt of 2-chloro-4-nitrophenol rapidly
decomposes at ~210 °C producing gaseous products.) Following isolation and
purification by silica gel chromatography, the product was reduced to the desired
aniline as previously described.
[0040] Several analytical HPLC methods were utilized; all monitored UV
absorption at 220 nM:
Method 1. Phenomenex Luna C18 S5 column 4.6 x 50 mm, 4 min gradient at
| 4 mL/min, 10% MeOH/90% H,0/0.2% H3PO4 to 90% MeOH/10% H;0/0.2% H3PO,4

with 1 min hold at the end of the gradient.
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N 5 Part A N (2-hydroxyethyl)pival ami de [0044] To a
stirred 4 aqueous sol ution containing ethanol am ne

W@ 6d0/08a726 10 mmol ), KOH (840 ng, 15 nmol) andr¢R0s100&041725

10

15

20

25

30

m.) was added pival oyl chloride (1.44 g, 12 mmol)
wher eupon the reaction was allowed to slowy warmto

20. Af tiethd@ 2stYMci Sﬁgctsm 6X8b immicbBms Muhingitadig at 4 ml/min,
extracted 4x wit conbi ned organic |

P N omoh o1 2 b it AGY VBB 6 a N L ESE s with 1 min
C%Bﬁfﬂtﬁ?%ﬂd"&tﬂé#ﬂ&ﬁﬁt t rot ary evaporator to yield 737
ar B.

ear ol

N(Z (Mam)ag Pherdtieney (IO S EBD Yo RbM@dR 0irgie grédierPat 4
Ht-Bu H 15 NH2C£<8045% To a stirred solution of

DL/, 407 MSRUEPAYorkip MO 4% i irt R0t Mg D1 (9o 04 Hel FA with
6 und vvas added 60% NaH
pﬁrrg%nfq%r%d %tltg%mc’?t&e gra Once gas evol ution

ceased,Méthel 49 %eﬁorﬁéﬁe&%rﬂlm NEXG68 & FBlumh, Ezfmlméalent at 4
was added and the reaction stirred for 18 hr at 20

T e/ im0 Meh¥ 9 QM| HiQdeh 106 TRA K2 60 %rid e O/ Kb FaO{® s TFA with
vvlth The. organi ¢ | ayers were washed tw ce
V\ntrﬁngl?q‘)%ﬁatgf‘f%d th E%@ d dried over Na2SO4 prior to
concentvigiho@s. PREAGTRIRURAR M SHY Slkihk 3.63€50 it Nbir’S¥dient at

Et OAc/ CH2Cl1l2 eluted 360 ng of N-(2-(4-nitro-2-
métthbigiph EHO M@ R0V i /Al 1aMTHA. ansl 9%y MeCdw1 81l HAD/0.1% TFA

0046 |
E\I—‘Yl %H“%h‘?elﬂ&g 65 u%i&? ‘%‘E&y) et hyl ) pi val ani de 25
(360 Niviethod TR BV CAE RisQ¥ AR A, 6B A3 R Hin) gradient from

containing 30 ng of 10% Pd/C, the m xturé was Stirred
urb@es sdhenp Bito df)O%ZSoi\@nt Bnre2 hook/mifthSolved Fdﬁ‘VMM‘BOH@O%

filt - 0 6 P 06/ th

c 100 S5y SRR S04 MSOTY A0 BTONRA Solatt HEh S hold a

rqeheue i gilica gel using EtOAc to elute

N-? %(4 amt no- 2- net hoxyphenoxy) et hyl ) pi val am de (310

rTg) PMetho@.7. NEVIGKYA300-ODS S-5, 4.6 mmx 50 mm; 4 min gradient at 4
(4-chl or opheny (di meth | am no)

R D0y PSS BHEHEOLT Qo SRYTRPES SB ORIt N

N water:methanol + 0.2% phosphoric acid; 0% B to100% B over 4 min with 1 min hold
at the end of the gradient.

[0041] Preparative HPLC conditions employed YMC C18 columns using
employing gradient elutions with appropriate mixtures of 10% MeOH/90% H,0/0.1%
TFA to 90% MeOH/10% H,0/0.1% TFA. On occasion, mixtures of 10%
MeCN/90% H,0/0.1% TFA and 90% MeCN/10% H,0/0.1% TFA were employed. If
the molecule contained an acid sensitive component, the TFA was omitted.

[0042] Mass spectral data were obtained using a Waters ZMD single quadrapole
mass spectrometer.

[0043]  Typical conditions were Phenomenex reverse phase C18 column 4.6 x 50
mm, 4 min gradient, 10% MeOH/90% H,0/0.1% TFA to 90% MeOH/10% H,0/0.1%
TFA, 1 min hold; 4 mL/min, UV detection at 220 nm.
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[0047] The title conmpound was prepared follow ng the
procedure described in W?2003033476. Condensati on of

wQ200/080706 net hyl 3-am no-5- (4-chl orophenyl ) - PCT/US2006/041725

10

15

20

25

t hi ophene- 2- car boxyl ate wi th di net hyl f or mam de

di met hyl acetal for 3 hr in refluxing 10 Et OH yi el ded
2.52 g (100% after rermvEIXAMPl[mmvol atiles under
vacuum 1H NMWR léCDCB 8 3.06 (s, }-% 3.08 (s

3.81 (s(2-Gi0-(daciderophenyl)y-oxptisisngld,2- Ipargmvlyl iiiz* Do

(cbcis) s s 31, ApSetmdiknelppidantdl ) 15C MR

126. 95, 129.09, 132.18, 134.45, 145.79, 15€. 09,

159. 16, 163.22; HPLC (Method #Ll). 4 AT etention
time; M5 (ES): niz 323 [ MeH] +. Par\tjgmot'%’N)t-Bu
SI1 / HJ NO[] Fellow Oefocedure

described in Vb a/ 476 l\b}(z (4- am no- 2-

nmet hoxyphenoxy) et pi val a de (316 ng, 1.2 mmol) was
condensed wth nmethyl 20

5- (4-chl or ophenyl) - 3- ((di net hyl am no) net hyl eneam no)th
'Pﬁﬁe&.eNzngﬁidi%%yétﬁgl?plﬁﬁﬁuﬁg 1.1 nmol ) by heating an
Et OH solution (3 ni) of the two conponents to reflux

f (00445 hrTo Mptmndc@cdqucrglsasnhltﬂ)n lcontatningn ethahelamirne (610 mg, 10

C%%g;ig%ﬁ?@ggs 9 % h]% f:ﬁ wa%a@éd @ngwhlonde (1.44
?ﬁnﬁf 01) \g'ﬁ!:reulpon thg’fé%étlorpwg’s'salfo%eld]tﬁ%}ow@y %nﬁ 44 2())°1 F fter

J 23.2
7 stitBing dfor I]&HI the sol&tlcﬁl m extr".é.cttﬂ 4kdyitl2BFOAAB T:he 8019bh1291 organic

Z@grsg%{@ww 1?6, déy%ogﬁéyazﬁéﬂ@nﬂq% cog@trﬁ%r}_ﬂlsmg a
?&a’ﬁ@v%%}z{g ﬁ 7@%{%@%%1725 EXAVPLE 2

N-(2-(4-1(6- oro oxot hi eno

[ 3, 2-d] pyri md| n- 3(4H) yl)-2-

net hoxy&henoxy) et hyl ) - N-et hyl acet amj de O ---"NJN
sPpry By N-(3-(@-aiine-2-pisypypheney)sth ﬁ%'éfé’d‘m‘

descri bed in Example 1, was errpl oyed to convert

N-et hyl et hanol amine to the tptle colfpound. 1H NMWR
(CDC13) b 1.16 (t, O. 7)5(@ INz) +Bu 24 (t, 2.25H,
J =7 Hz), 2.13 (s, 2. 8/24( 0. 75H), 2.25 (s,

0. 75H), 3.49 NH,

[0045] To a stirred solution of DMF (2 mL) containing N-(2-hydroxyethyl)-
pivalamide (360 mg, 2.5 mmol) under N, was added 60% NaH/ paraffin (100 mg, 2.5

mmol) . Once gas evolution ceased, 2-chloro-5-nitroaniline (285 mg, 1.55 mmol) was
added and the reaction stirred for 18 hr at 20°. The reaction was diluted with H,O and
extracted with EtOAc 3x. The organic layers were washed twice with aq. NayCO;3,
brine and dried over Na,SOy4 prior to concentration. Chromatography on silica gel
using 25% EtOAc/ CH2CI2 eluted 360 mg of N-(2-(4-nitro-2-
methoxyphenoxy)ethyl)pivalamide as a yellow solid.

[0046] After dissolution of N-(2-(4-amino-2-methoxyphenoxy)ethyl)pivalamide
(360 mg, 1.2 mmol) was achieved in EtOH (30 mL) containing 30 mg of 10% Pd/C,

the mixture was stirred under 50 psi of H for one hour. The reaction was filtered
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(90 2 H J =7Hz), 3.76 (t, 2H, J = 5.7 Hz), 3.87 (s,
0.75H), 3.885 (s, 2.25H), 4.16 (t, 10 0.5 5H, J = 5.7

woi2907/080726 (t, 1.5H, J = 5.7 Hz), 6.95 (m 2H)PCTUSBI06/041725

10

15

20

25

(d, 1H, 9 Hz), 7.44 (d, 2H JAB = 8.7 Hz), 7.53 (s,
1H), 7.66 (d, 2H, JAB = 8.7 Hz), 8.14 (s, 1H).
( Rﬂb@iﬁcﬁeﬁhte amd doneﬁﬁﬂa&ﬂ%ou Wﬁnb@atdgf@hmgl'ﬂﬁé.ﬁs(dhib bheilica gel

#1) .
t 8PS @u@f;)p 20 elme(lﬁ (2 44@W%@n%h@nwhm0@ymhﬁl)@h‘@ﬂ@née 19 mg).
yrimdin-3(4H) -yl )-2- nmethoxyphenoxy)ethyl carbamate 0
OO01-1-,~N)LOt-Bu SH C | NON Part A

t @akt GUIhIH - ambﬁq:riénsrgmaduﬂanymwheﬁ hyl car bamat e
OO0 NNkO t-Bu H I 1 20 H [0050] A suspension
omqtmerse«ngag)th@phznwmybowtewoo ny, 5 mmol ), the
potassium salt of 2-nmethoxy-4-n (1.37g, 6.6
nmol ), and t-butyl 2- ch et %/ ar arrate (1.49, 8
mmol) in DMF (8 nl) vvas 90 for 6 hr. After
-23 WO 2007/ 050726 PCT/ US2006/ 0417\;{2:: dilution with
H2O, the m xture was extracted 4x h CH2Cl12. The
conmbi ned organic |ayers were vvashed/ 2x Wi th aq.

K2CQ03, then with brine prior to drying over Na2SO4.
AT00:47] r e nBiwatitleodontfoand elay prdpamdcfeﬂow'mg thsnprotdtrire dssdomel in

%ﬁ&@%@g Con g?eq%e@o %g 6f %%%nyi‘ 3 bﬁﬁa@?ﬁ ~(érchisrophsgyl)-
t}ﬁ%lfel& 2e0,y cﬁ%ﬁgé Han di etﬁ%l?@-gﬂ%n&é dARHGA D& HP3 hr in refluxing

tert
aifit@H- ﬁeldﬁi msx gpz hm%xg@eermd)m bbﬂﬁ%ﬁtﬂe&ﬁﬁdﬂg\)acamaﬁH NMR
ff whit |
? (£ Pk 6&5’&"@1 S0t B o1y 2 81 (350, 698 (5 100, ke f iy 829 H,

U otn/7.58 @ 1k s¥4Q1z, 281), 7.69 (s, 1H); 3C NMR (CDCls) & 34.31, 40.26, 51.44,
112.43, 122.28, 126.95, 129.09, 132.18, 134.45, 145.79, 156.09, 159.16, 163.22;
HPLC (Method #1): 2.45 min retention time; MS (ES): m/z 323 [M+H]".

Part D.

S N o~
Cl \ | //[
N .

[0048] Following the procedure described in W02003033476, N-(2-(4-amino-2-
methoxyphenoxy)ethyl)pivalamide (316 mg, 1.2 mmol) was condensed with methyl
5-(4-chlorophenyl)-3-((dimethylamino)methyleneamino)thiophene-2-carboxylate (355
mg, 1.1 mmol) by heating an EtOH solution (3 mL) of the two components to reflux
for 15 hr. Upon cooling and filtration, the title compound was isolated as a white
solid. "H NMR (CDCl3) & 1.22 (s, 9H), 3.71 (m, 2H), 3.90 (s, 3H), 4.176 (t, 2H, J =
5Hz), 6.35 (m, 1H), 6.94 (dd, 1H, J=8.2 Hz, ] = 2.1 Hz), 6.99 (d, 1H, J =2.1 Hz),
7.05 (d, 1H, J = 8.2 Hz), 7.45 (d, 2H, Jag = 8.9 Hz), 7.54 (s, 1H), 7.67 (4, 2H, Jpsg =
8.9 Hz), 8.41 (s, 1H); HPLC (Method #1): 3.8 min; LCMS m/z: 512 [M+H].

-22 .



10 N [0051] The title conpound (560 ng) was obtai ned
by filtering the solid that formed upon standing at

wWQoW7aki7e¢ heating a m xture of tert-butyl PCT/US2006/041725

10

15

20

2- (4-am no- 2- net hoxyphenoxy) et hyl car bamate (700 ny)
and net hyl 5-(4-chl orophenyl) - 3-

((di met hyl am no) net hyl eneam no)thi ophene- 2- car boxyl at e
(800 ng, 2.5 mmol) in 15 EtCH rrL) at reflux for 15
hr. 1H NMR (CDC13) 61.46 EXAM .59 (m 2H), 3.90

(o6 3‘ﬁq,@-§‘4;36‘-‘<4“11!ﬁl%%eﬂy'z-4zdx§z'f‘%’molé Afnpfimilid o

Hz), 7.02 (d, | mdthokyphSudkyhithyl)-N-éfhylstetadhide JAB = 8. 9
H), 7.53 (s, 1H), 7.65 (d, 2H JAB = 8.9 Hz), 8.13
(s, 1H); HPLC (Method #1) 3.92 nmin; LOVS miz: 528

[ MFH . 20 EXAMPLE 4 o @ O~y

N-(2-(4-(6-(4-chl orophen I)- -0 ierp E/% 2-d]
pyrim din-3 (4 @ | EnoXy) ethyl )
acetam de O CI/I NO~JN 25 [0052] A

10% TFA/ CH2C12 soI ution (O L) containing tert-butyl
\Igd f 6- (The sﬁﬂfe%&b%ﬁ&%%shefcm@é@iﬁﬁﬂﬁple 1, was employed to convert
2-d] pyri mdin-3 (4H)-yl)-2- et hoxyphenhoxy) -24 WD
20@&@5@5@@1&@5&&3@&&@ OAdpoRRd. 31 MR ACDEDE . (46, OgSH, T =7
0.03 mm| e 3)_was stirred for 2.5 hr
W) ooty 2 o7 B2 U5 Grod @S HA AoAASD ORIy 295 8 ST o349

r d n 3 2
Aol IS AT ey 5545 ST e Feafbbio ¢
[ 8,55H]]IpyS. Ulﬁzdj 412@1(t3H)SH DReS. wvHs) S@Qﬂ (am m) r7§06a(deHd 9 Hz), 7.44
CH2al 2 (0. IH() 7) H(
TR 1617 Sa) 7. SA Dt 60 G AGL. Suser A D) Selig, 11D, (Rotamers

Wﬁ&@é@ﬁ@@%@@@dﬁ%@&@@ﬁ@% 673, BEMSSIE 9’19@‘ [X1+H].

or gani ayers’ were
with brine and dried over Na2804 After rem)val of

t he solvent the residue was chronatographed on silica
gel using 5 - 10% MeOHI Et BXAMELE 3t e t he desired

kgl 43 oA Gy i TS0

6 13 (m 1H), 6. 94nfetikoxyphdnosdyetByRatamake= 2. 2 Hz),
6.98 (d, 1H J = 2.2 H), 7.02 (d, 1 H ] =8.4 H),
7.45 (d, 2H, JAB = 8.7 Hz), 7.54 (s, | H),j 7.66 (d,
2H, JAB = 8.7 Hz), 8.14 (g ofBY%1) :
3.67 min; LCVMS M z: 498 [ I\/P/LESB TO 11

(0]

Cl

1.
$

Part A. tert-Butyl 2-(4-amino-2-methoxyphenoxy)ethylcarbamate
0]

(0] t-Bu
X M
H
H
N O/

!
H

[0050] A suspension of K,COj; (280 mg, 2 mmol), Nal (700 mg, 5 mmol), the
potassium salt of 2-methoxy-4-nitrophenol (1.37g, 6.6 mmol), and t-butyl 2-
chloroethylcarbamate (1.4g, 8 mmol) in DMF (8 mL) was heated at 90° for 6 hr. After

-23.



15 [0053] These derivatives were prepared in an
anal ogous manner by acyl ation or sulfonalation of the

w@eoormsor2@n ne described in Exanple 4 or a cl OBET/HREN@UH1725

10

15

20

25

thereof. s o NNR2Z NJ O R Exanmple # R R2 Mass
HPLC H NVR Synthetic spec retention Comments MH

( Hladorbwivk 8GO, fHe DliGtuse Was extiacledMYRvHICDELEB),. Bhsedibifi&d organic
3H), 3.60 Prepared by the Method #1 (m_ 2H), 3.89 (s,
3l4yersaverg washed 2 with aq. K& ﬂilﬁn gfithNsoe prigr mﬁlymgmglgN 2,804,

o RrebfeovaPyiine i80anbiecaglish o R RRES cyfrbeelfpppieaton

7 5ifida %éi yusibig, 5% EfO Bc/BHIL), to E1AS 8?@1mg?dﬂ,mtﬂcﬁenyl%t%r HZ’)d,
7.54 7.66 (d, 2H, JAB = 8.7 Hz), 1

6 c@@lzmijeﬁlucsm ig ethﬂnq;lﬁs ﬂwn@mma@li 1pgelded teﬂﬁ(utsd 2-(4-

PRGRRL S5y Bl PO o 2 ool i was
( tarriddtifordvard ﬁithd\@%lhéﬂgﬁﬂﬁca‘hoﬁ"'z) 4.97 (m 1H), 6.93
(dd, 1H J= the am ne = 2.2 Hz), 6.97 (d,
1H J described in Ex 4 2.2 Hz), 7.05 (d, 1H, J =
7.44 (d, 2H, JAB = 8.3 Hz), 7.54 (s, 1H),
%H%d 2H, JAB = 8.3 Hz), 8.14 (s, 114) -25 WD
2007/ 050726 PCT/ US2006/ 041725 Exanple # RL R2 Mass

HPLC H NMR Synt hetic spec rete Co ;IL t-BirH
(min) 7 BnCO H 546 3.70 ° Nﬁlﬁes 81 (s, 2H),

3.68 Prepared by 2H), 3.83 (s, 3H),
4.11 (t, 2H d of 4.8Hz , 6.03 (m 1H),
6.90 - 6.97 (m R”t he 7.28 - 7.38 (m

?@“Sﬁ 1? 5T1§edté€20galp%.5nﬂ3 %é%esgrv'vgg me<§ by fﬁrfymg'ﬁief@ﬁ@ {hat

D

J netibx§pgnox Pedyl cagantatao(700ing) and methyl 5-(4- chlorophenyl) 3-
((dimethylamino)methyleneamino)thiophene-2-carboxylate (800 mg, 2.5 mmol) in
EtOH (3 mL) at reflux for 15 hr. "H NMR (CDCls) & 1.46 (s, 9H), 3.59 (m, 2H), 3.90
(s, 3H), 4.14 (t, 2H, ] = 4.8Hz), 5.14 (m, 1H), 6.94 (dd, 1H, J= 8.4 Hz, ] =2.2 Hz),
6.97 (d, 1H,J=2.2 Hz), 7.02 (d, 1H, J = 8.4 Hz), 7.45 (d, 2H, Jag = 8.9 Hz), 7.53 (s,
1H), 7.65 (d, 2H, Jo5 = 8.9 Hz), 8.13 (s, 1H); HPLC (Method #1) 3.92 min; LCMS
m/z: 528 [M+H].

EXAMPLE 4
N-(2-(4-(6-(4-chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl)-2-
methoxyphenoxy)ethyl)acetamide

[0052] A 10% TFA/CH,CI, solution (0.5mL) containing tert-butyl 2-(4-(6-(4-
chlorophenyl)-4-oxothieno[ 3,2-d]pyrimidin-3(4H)-yl)-2-methoxyphenoxy)-

-24 -



(s, 2H), 6.93 - 7.1 (m 3H), 7.26 (m BnS02ClL with the
5H, 7.40 M 1H), 7.45 (d, 2H, JAB = am ne descri bed

wW@20071080726 7. 54 (s, 1H), 7.66 (d, 2H, JAB i n Exrdr/8S206/041725

10

15

Hz), 8.13 s,| 9 CF3CO H 524 3.69 'H NWR (CDC13) 6 3.81

(m 21-1), 3.91 Prepared by the Method #1 (s, 3H),
4etBillcfrbamatd,(19 niz, 8.08 rhol) QEﬁaEnple ayrwaostiredd f6FAA hr (Whereupon the
1H), 6.96 (dd, 1H, J= 8.4 Hz = with the am_n

Hy9latilps yere(rgmoyeq unfler vacugm o th? 58 dhe cHHBIg 3-@'

Sty B Sy ity G

%Maﬁseﬁueﬂdaﬂ@#&ideﬁmiﬁjlz 00.35 ﬁl&) (A, m§ 070mBrod)pendeitt; N (
by the Method #1 (s, 3.89 (s, 311), 14 (1 ]iZLI
Acmge%tm@ﬁl)oﬁftea sfapﬁl)lg oxergight, the lfﬁﬁstIODGW%dlk%i wiffaq NaaCOs

SR 420y (Pt foryed gfdabip seffpblpafed i bine

desrddddasiet Na5044 Aﬁcﬂ remdblal bﬁﬁle%o&eﬂt ﬂHE)resuﬁleS#as( S
1H), 7.66 d, 2H, JAB=8. 3Hz, 8. 14 s, MeQC( O
3chramatqgrapied omsitisy £ using éO%’M)fOHéEt%OFiP@ g 3@ 4991

gxgt hod ¢#1, (b slT{sl@g%R (7818%? §]§ 03 A;g') 35S 34175((%“ 3301 s, 31), 4.16

t(teﬁtin]e:@u sqiz) Ex13 @ 215{)%942(&& 1}7 J553 4 Hz Jfl:H)z,z ﬁz)66 98dd, 1H, J =
=129 with MeN 2H)

m@@mﬂ OEXBNEL E =194 Hz), 7. 45 (d, 2H, JAB 8 7 éz), 7.54 (s lH) 7.66 (d, 2H,

5 SO BRER Y S TR AR

eO OSJIJNO Ca 5 N Part A

1- (2-(2- Met hoxy-4-ni trophenoxy) et hyl ) pyrrolidin-2-one
0O ~\ O-\N ~ EXAMPLES 5 TO 11

[0053] These derivatives were prepared in an analogous manner by acylation or

sulfonalation of the primary amine described in Example 4 or a close analog thereof.

¢ s. I 0
"/} NQ TR
= oMe R,

Example #| R1 R2 [Mass| HPLC HNMR Synthetic
spec | retention Comments
M+H| (min)
5 MeSO, |H| 506 [3.35- . |'"HNMR (CDCl;) 8 3.06 (s, 3H), 3.60 |Prepared by the

Method #1 |(m, 2H), 3.89 (s, 3H), 4.20 (t, 2H, J= |reaction of MsCl
" |4.8Hz), 4.99 (m, 1H), 6.95 (dd, 1H, J= [with the amine
8.8Hz, I=22Hz),6.98(d, 1H,J= |described in Ex 4
2.2 Hz), 7.03 (d, 1H, T = 8.8 Hz), 7.45
(d, 2H, T,z = 8.7 Hz), 7.54 (s, 1H),
7.66 (d, 2H, J,p = 8.7 Hz), 8.14 (s, 1H)

6 |ELNCO |H | 527 371 THNMR (CDCl;) 5 1.15 (t, 65, J=  |Prepared by the
Method #1 |7.4 Hz), 3.28 (q, 4H, J= 7.4 Hz), 3.7 |reaction of

(m, 2H), 3.89 (s, 3H), 4.18 (t, 2H, J = |Et;NCOCI with
4.8Hz), 4.97 (m, 1H), 6.93 (dd, 1H, J= |the amine
8.4Hz,J=2.2Hz),6.97(d, 1H,J= |described in Ex 4
2.2 Hz), 7.05 (d, 1H, J = 8.4 Hz), 7.44
(d, 2H, Jxp = 8.3 Hz), 7.54 (s, 1H),
7.66 (4, 2H, Jap = 8.3 Hz), 8.14 (s, 1H)
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O/N\%O -26 WD 2007/ 050726 PCT/ US2006/ 041725

Fol |l ow ng the procedure described in Exanple 1,
wa-20i70see 5- ni t roani sole (200 ng) and PCT/US2006/041725

2- hydroxy-1-(pyrrolidin-2-one (0.18 nL) were condensed

to obtain 191 ng of the title conpound (64% . 1H NMVR

[ 0054]

Fckplsd) 6RR. O@22vEe| (IPLA2H), 2. 36-2H38R (M 2H), Synthetic
3.60- 3163 (M| 2kpec Brekidd. 14 (m 2H), 3.92 (s, 3H), Comments
1.22-4124 (m]| 2HYFHB. 88n)5 (d, J 8.80 Hz, I H, 6 17.73
d, 7J $BX®0 Hz| 543,707 87%@&1&11;11(@@19&3% (128D, 2682 QPrbfared by the
111); [13C NMR ( CDCIMBfho8#8|(2.2H),333 GO3H4AR21108 2HAS. (8action of
56. 27, |67.84,| 106. 7p, 111. BSHz)14.3 (661H), 691 623 (m.]1 4BnCOLC] with the
153. 46, 175. 42; |HPLC ( Met hgtD, #28 + 7.38 @45, 145 @128 t|ugpp described
ime, [(100%) LOVS|mz: 2 751@ ﬁ@ff&ﬁd m@kﬁ
S5 Clh-NaO N _{0050] The.ait A
has S con®%e ed W()S%i@l é ]UF@re‘ibythe
descrihed in [Exanpl g h°§ﬁ eﬁﬁféﬁaﬂym
LH NVR{(CDC13) 6 2|02-2.0 (M e st
PH), 3.165-3.68 (m RH), 3. % 3
BH) , - 4.[21-4. 23 (m RH), 6. 135
iz, 9 T)er o 97 d s2a 3502 20 1'm
iz, 111), 7.44 (d, STho@# P reaction of TFAA
(.66 (d, J =|8/25 Hz, 2H)im, MAwith the amine
CDC13) 818. 20, 130.y7, 42. é 2,149,098, 1196 - Lk}h)ﬁﬁgcaxamaﬁnEx4
111. 03, 113.22, [119| 18, 1204, 84,1 =128t 77,4518 THAR, =
129. 43, 130. 28, {131|50, 1B5.HzH7.54681H.27,.661d8H. /25
149. 90, 151.66, 1156]/ 79, 157838]2),848(38D HPLC ( Met/hod
#1)10 2QM8OGE) [l m 48 3ent | on|'H NIVE, (CVBLY EE3)5: (mralkR, 34 GPrepared by the
MtH] +.|  EXAMPLE 13{Method#1 |(s, 3H), 3.89 (s, 3H), 4.14 (t, 2H, J=  |reaction of
5- (4- Chl or ophienyl ) - B- ( 3- rret4l‘$87()y49£7 H@r??ﬁl(ﬁ(ﬁﬂ%&-f@@@dmﬁ
Fonyl ) met hoxy) phenyl)thie zib 2 ) 697(d 1H, J‘4 dezg%l;inEm
pyrim din-4(3H) {one| 0 wu dI2H6' 3HZ) 54(3 ZH-
7.66 (d, 2H, I, = 8.3 Hz), 8.14 (s, 1H)
11 |[MeOC(0)|Me| 500 [3.74 "H NMR (CDCls) § 3.07 (s, 3H), 3.71 [Prepared by
Method #1 |(br s, 5H), 3.88 (s, 3H), 4.17-4.27 (m, |sequential
2H), 6.92-7.04 (m, 3H), 7.44 (d, = |treatment of Ex
8.25 Hz, 2H), 7.55 (s, 1H), 7.66 (d, J = |129 with MeNH,
7.70 Hz, 2H), 8.19 (s, 1H) then MeOCOCI

EXAMPLE 12

6-(4-Chlorophenyl)-3-(3-methoxy-4-(2-(2-oxopyrrolidin-1-yl)ethoxy)phenyl)-
thieno[3,2-d]pyrimidin-4(3H)-one

0
(0] /@:0\/\6
S N 0/
(<X,
\ P
7

Part A. 1-(2-(2-Methoxy-4-nitrophenoxy)ethyl)pyrrolidin-2-one

O,N

0
Q‘“"&
o/

-26 -



WD 2007/ 050726 PCT/ US2006/ 041725 [0056] To a 0C
solution of pyrrolidine (1.23 nL, 14.8 mml) in CHCl2

worgo7/09@36 added a sol uti on of chl oromet hyl sul f BOWIUS2006/041725

chloride (1.0g, 65.71 mvl) over 30 mn. The bath was
renmoved and the reaction stirred for 3 hr at 20C

wHee3l) ponFoltowing sheasbeiiremddsbritdd iBxamp 12)chidbiSetitroanisole
dr ¥I ng Oég{ MySO4, concentration yielded a 5 %\@lﬁl ow )
&E0Qmepayyl Irhydonyl -@aolidin-2enet RS r@h}wmeé:an @t fo obtain 191

oo B TS e 8 T PR IR S Bl 2029

t l(inl QHO/‘,CB’I@DBIBQ (mf oHh, e ng. 74 ke, 9H§> se31q)ea022ub24igm 2H), 6.88
rgp . 1H NMR ( cocg 81.96- 1. 99
(t(d R SO:HZBQHO,S7 73(@, J =52. 30 Hzs HRA)S7 (Gd,975= 88 Hz) 220 Hz, 1H);

8. 1%?1\]16‘\%1{ (éD%Q%%E %’QZ_D}O fgﬁogf(4§§3 66 2? &5%1}_%96 '%QFPIQW 117.66,

7 F1|)5§ 7(3814911 1H)1 53 48, 17156, (HPLé (MethodG15D 324 re%en%l%n e,

Met od# mn retention tine;

(ES)O%M@MSM{ZM&H][M%NPLE 14 tert-Butyl
2-(4-(6-(4-chl orophenyl ) -4-oxot hi eno [ 3, 2-d]
pyrimdin-3 (4H) -yl)-2- 15 nmet hoxyphenoxy)acetate 0 o

10110&5 ClJ N Part A tert-Butyl

15

20

25

2-(2- met hoxy- 4- ni trophenoxy) acetate 2N 20 [0057] A
sol ution of 4-nitroguai acol potassi um sal t (¢L3

2.96 mmol) and t- butyl br oméac . 4. 43
mmol) in DM (7 nL) was stiried tfor .5h prior

to dilution vvlth nd rN| t/h Et OAc. The

or gani c Iayer ed\ H20 dri ed over MgSO4,
filtered and the fi trate coﬁ‘centrat ed under reduced

pr[ re. K f

ch?gﬁat og?%%ﬁ;t/& 11 ca ge wafs ﬁéﬁ\é&%ﬁég/tgﬂ%%np le lgofo%owmg the

1 pio@daréudem)beﬂm Eiimplfé tdnel momb@ acomhiteselid 73BNMR (CDCl3) &
882@2 solid. 1H NWVR §7CDC13 81 469 , 9%,
85 (151D, a5 2 fma P, Sy ). 3745 Tonam, 211, 3.89 s,

T4, 9?%@ @%I#S%Q%Eﬁﬂ? 5 S5 7880 s 1980700 P e
13@1) SAR(d, TBCHL33 15, 2H), 9844 (@67 3B.2408z, 181), 83309,1H007607d, T =

111.52, 117.28, 142 1]3,7, 149. 19, 152.69, 166.66; HPLC
( Nt ida 2HD) 8.18 (3. 3HH HCSVBHGIN: S b 20,3077 4208 4599,:56.11,

Mz 093061 HIMNEDLE: 1B.18, 120.84, 123.17, 127.63, 129.43, 130.28, 131.50,

135.66, 148.12, 148.72, 149.90, 151.66, 156.79, 157.38, 175.36; HPLC (Method #1):
3.56 min retention time; MS (ES): m/z 496 [M+H]".

EXAMPLE 13
6-(4-Chlorophenyl)-3-(3-methoxy-4-((pyrrolidin-1-ylsulfonyl)methoxy)-
phenyl)thieno[3,2-d]pyrimidin-4(3H)-one

1]
0 S_
2 OO
S N O/
Cl \ l N//l
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Part B. tert-Butyl 2-(4-am no-2-nethoxyphenoxy)acetate
0j ~0 HZN [0058] Reduction of 718 ng of tert-Butyl

wQz2§208Ehoxy- 4- ni t r ophenoxy) acetate of Part BCEES2006/041725

10

15

20

25

described in Exanple 1 yielded 601 ng (94% . 'H NWR

(CDC13) S 1.45 (s, 10 9H), 3.48 (br s, 2H), 3.80 (s,

ilt_go.SGPr ggl“cg §O°(§ H)Jlut16nb@ p&ﬁdhdl_lsle a.3 181@( He.8 ni&na'lf) uHCHZCIZ mL)
1Mps added t@@@éfblpr@ghyle@lfor% chﬂslznde @70@ g5. 7@ PHWI) over 30

e

( ixﬁ@%ashdﬂswﬂﬁﬁ)l H(L'ﬂ (20 2016 I &%rFM SOchoncentratlon ylelded a
eny
9%5

tert-Buty 4 chI oro 4- oxoth| eno[ 3, 2-d
y elive Mlds(@a g M@Sﬁ@‘tﬂl@t wpriuebaing uged 1o alky Ste the

5p?fAQ n At 2-m$t}1'%y-%.%gt§(?ﬂel}e qg%ﬂ‘?m%tef) eﬁ%ra{%echgy be compound

R SFopheny ylam no

amlrmamg MHeqRbRaRredteS@HIRA Pilaip® £, 740 NNIR @an}) L, 9@@@9'@

2- (4-am no- 2- met hoxy 20 phenoxy)acetate Part C (581
mg¥l).as5Hes4hl), BSA (b3 Hx Audp (s 2H)y6.85 dédl Jehs23 Hiz) 220 Hz, 1H), 7.03

SREB°rEds 30y 73 i - TGl 15 e o 1m0

4 7 63"@1 1 8% }ﬁzd QH} 8=1§(524HWZHP12¢|§Meﬁm'é%% mg{% '(fﬁc%ééteét%n time;

2MS)€ES)561/25.32 [M+H7 82. 58, 111 28 113. 76, 118. 98,

120. 86, 123.21, 127.65, 129.45, 130.85, 131.52,

135. 68, 148. 12, 25 150. 00, 151.66, 156.73, 157. 36,

167.51; HPLC (Method #1): gpxAS9piEM4 €tEntion tine, M
(ES): mz 499 [M+H +. -29 WO 2007/ 050726

PCT tek‘BBﬁOﬂ/2GK41(BKB—chEifAthﬁfl}5-oxothleno [3,2-d]pyrimidin-3(4H)-yl)-2-
2-(4-(6-(4-Chl orophenyl ) - 4- oxot hi

[ 3, 2-d] pyri mi di n- 3(4HP“)§MX3T heBo¥Y %Ftatﬁhenoxy) acetic
acid O OOvJ~-CH S NO C 5 N [0060] @& solution of

tert-butyl 2-(4-(6-(4-chl orophenyt% zbox th o[ 3, 2-

Part A. tert-Butyl 2-(2-methoxy-4-nitrophenoxy)acetate

o A K

|
[0057] A solution of 4-nitroguaiacol potassium salt (613 mg; 2.96 mmol) and t-
butyl bromoacetate (0.65 mL; 4.43 mmol) in DMF (7 mL) was stirred at rt for 0.5 h
prior to dilution with HyO and extraction with EtOAc. The organic layer was washed
with H,O, dried over MgSO,, filtered and the filtrate concentrated under reduced
pressure. The residue was purified by flash chromatography (silica gel,
Hexanes/EtOAc, 100:0 to 1:1 gradient) to afford the title compound (738 mg; 88%) as
a beige solid. "H NMR (CDCl;) & 1.46 (s, 9H), 3.96 (s, 3H), 4.67 (s, 2H), 6.77 (d, T =

-28 -



d] pyrimdin-3(4H) -yl)-2-met hoxyphenoxy) acet at e Exanpl e
14 (370 ng; 0.741 mmol) in 1:1 TFA/CH2C12 (6 nlL) was

warirns2at rt for 1 h. After concentrati on UunPET/US2006/041725

10

15

20

25

reduced pressure and azeotroping with toluene, the
residue was triturated with MeOH to afford 10 the
ISUDQIZQQHD)OXJW(;K, 290 77 8B, 785 (dd,\Wki 8.80 Bie) 2.95 HEH RyR'C
(DI\/BOdG) 8 3 3H), 4.75 (s, 2H), 6997049&
R?CD@130@2798;5Q3M6—% 8310 1077@7Z14b|52,]11=7 28, 362.14, 149.19,

2[82 6 3250, HPLE R tﬁoﬁéﬁm?%wé@@ i ting bl S B§): mz

95+ng2 70, 119.41, 121.70, 121.98, 127. 83,
129 30. 21,
131. 18, 134. 26, 147. 36, 148. 80, 149. 44 149 79, 156. 06, 157. 3

R 5 oo AR 5 ™

O~ AQOR SCI~~INO NJEan‘pI # R Mass HPLC H
NVR Synthetic spec retention c;o MtH (mn) 16
OEt 471 3.70 "H NWR ( u@ 32°(t 311), 3.92 (s,
3H), Procedure Methog 29 (q, 2H), 4.75 (s, 2H),

6.91-6.96 (m 2H), anafogous tp 7.00 (d, J = 2.20 Hz,
1H), 7.44 (d, J = 8.79 Hz, that of Ex 14 2H), 7.52
( §0058H) , Redasti¢rof Tl 8-mg of Eri-ButyPH)2-n@thic& y{4nittbphého®@y Meetate of

pPe Asscrio samissinicidad 91 e 0. XA (GDcLy 5 145
ié’i{%fpﬁg?@. 5153 SREABRERekE 2E Ao 12 4o v prSeum)

76938 (4.5 = b.18)Hz, 818616 (d, I=H)8 8031@z WE) 2 BONIOBO{IABCLs) § 28.02, 55.71,
PCT/ US2006/ 041725 EXAMPLE
65(-28.CHI. 6F. dPAdRy1 06.3, 1 B6. ﬂ%ﬂf’&x";l 441.97,0%0-62, 1 68- @& i (r (Method

LIS i IO e R Y

Part C. tert-Butyl 2-(4-(6-(4-chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-
yI)-2-methoxyphenoxy)acetate

M@

[0059] Condensation of methyl 5-(4-chlorophenyl)-3-((dimethylamino)methylene-

o M Kk

amino)-thiophene-2-carboxylate (740 mg) and tert-butyl 2-(4-amino-2-methoxy-
phenoxy)acetate Part C (581 mg) as described in Example 1 yielded the title
compound 388 mg (34%). 'H NMR (CDCls) & 1.50 (s, 9H), 3.92 (s, 3H), 4.65 (s,
2H), 6.91 (br s, 2H), 6.99 (br' s, 1H), 7.44 (d, J = 8.24 Hz, 2H), 7.53 (s, 1H), 7.65 (d, J
= 8.25 Hz, 2H), 8.14 (s, 1H); *C NMR (CDCls) § 28.04, 56.21, 66.57, 82.58, 111.28,
113.76, 118.98, 120.86, 123.21, 127.65, 129.45, 130.85, 131.52, 135.68, 148.12,
150.00, 151.66, 156.73, 157.36, 167.51; HPLC (Method #1): 3.89 min retention time;
MS (ES): m/z 499 [M+H]".
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N 5 [0061] A solution of
2-(4-(6-(4-chl orophenyl) - 4-oxot hi eno[ 3, 2-d] pyri mdin
W@ gebpsorkg - 2- met hoxyphenoxy) aceti ¢ aci d Exanpl BC/5SZ088041725
ng; 0.045 mmol), piperidine (7 uL; 0.068 nmol), EDC
hydrochl ori de (10 ng; 0.054 nmol) and
hydr oxybenzotri azol e hydrate (8 ng; 0.054 mmol) in 70
uL of DWVF and 415 uL of CH2C12 mas cooled to OC
After addition of N methyEXoWREE e (6 uL; 0.054 10
|l {p f
25 .S Sttty BBt 2Byl 33T ZorhBhoxy-
and d|Iut|on Wi th materphhhﬁwﬁu%ﬁuaadmas extracted
with EtOAc. The organic |ayer was washed with water
and brine, dried over MgSH, filtered ang the
filtrate concentrated under rgduc-o D 64 The

resi due was trlturated [ ford the title
compound (20 ng 87 |t Sofit 1H 15 NWVR
(CDC13) 8 1.57- 2- 3 59 (m 4H), 3.90

5 (s, 3H), 481(s 2H) 6. 91 dd ~'8.25 Hz, 2.20
"'{006b] ::')') A@ol@tﬁoﬁ df tei?t-butg ZZgl %(:4 cﬂl'aropﬂer%g 4- gxotﬂlf|§to[@, 25

7d]36'n(rdd1n33(4H8-y @-m;hozmhenaxﬂ)ace(m¢ Ex#fpple 1]41{@7 ONVR; 0.741 mmol)

CDgé %ﬁ (flz-léf}gﬁzq f@g Sés stl%r%g %{IZ fgriIZé 7 éét%? i(gqgg;e%atlon under reduced

gfesﬁﬁe aﬁ@@ze@éo%éé Qvﬁr'stolu%ﬁél RAresilide was tnti!tfla%bdlsﬂrth MeOH to afford
148.28, 20 149.88; 151.66, 156. 75, 157.40, 16

10 HRleGitleMeinyoind (190 B AR a3 arvehiendolidn "HINMER (Dmsoﬁg) 83.79 (s,
. EXAMPLES 19 TO 29 [ 0062] The foll
Pt Padsr 20 e O dEa 3@2@&%5401@% 557 @I 80 1,

RO, 1 EYRHAME T3 Q0! 198 @ I FLOSRIM: G NMR
osmMscsa(,)\asszmwsspm@mm 9820106410417.26, 12208 PR ES# 1R9.26,
Mass HPLC H NVR spec retention

Py#9-81i 1GilAS, 43623 1973011 4\0, 1@@61354952‘791 1)8@0@ 9. 3(9ml69 9

13 2;%?01@9@@ 793 Yo haTeit Mm@ @57352:43 (it

2.63 Hz, 111), 6.98 (d J = 2.20 He,

111), 7. 08(d J=8. 79Hz, , (.45 d, J = 8.35
Hz,2H), 7.53 (s, 11- 1) T ES16 AND 17
QM ;
Example#[ R |Mass| HPLC HNMR Synthetic
spec | retention comments
M+H| (min)
16 O-Et | 471 [3.70 "HNMR (CDCl5) 8 1.32 (t, 3H), 3.92 (s, 3H), {Procedure

Method #1 |4.29 (q, 2H), 4.75 (s, 2H), 6.91-6.96 (m, 2H), |analogous to
7.00 (d, J = 2.20 Hz, 1H), 7.44 (d, J = 8.79 Hz, |that of Ex 14
2H), 7.52 (s, 1H), 7.65 (d, T = 8.25 Hz, 2H),
8.13 (s, 1D

17 O-Me | 457 (3.54 "H NMR (DMSO-dg) § 3.71 (s, 3H), 3.79 (s,  [Procedure
Method #1 |3H), 4.87 (s, 2H), 7.02 (br s, 2H), 7.23 (brs, |analogous to
1H), 7.57 (d, J=8.35 Hz, 2H), 7.92 (d, I = that of Ex 14
8.35 Hz, 2H), 7.97 (s, 1H), 8.40 (s, 1H)
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8.79Hz, 2 8.13(s, 11-1) 20 Mrpholine 512 3.40 1H NMWR
(CDC13) 8 3.36-3.57 (m 8H), 3.90 (s, Method #1 3H),

wd 2@2/06626 2H), 6.92 (dd, J = 8.80 Hz, 2.20 Hz, PC/LSH)DG/041725

10

15

20

25

6.99 (d, J = 2.75 Hz, 1H), 7.10 (d, J = 8.25 Hz, 1H),
7.45 (d, J = 8.25 Hz, 211), 7.54 (s, 1H),
7.66(d, J=8. 80Hz, 2 2H) 8$XAM.P]1}Et18 498 3.63 1H NMR

(CDC13) 8 1. 14 3H), 1.22 3 ethod 1

3. :;@-(%Chg)rgphe 3 (3'113511?@"4‘3 XO‘@ e(ryimﬂlwl)etbpggphenyl)-
(dd, J = 8.80 Hz, 11) . .6 20 He,

iH). 7.05 (d, J = ﬂg'dhi )‘“‘3‘“4(@;?510‘% 8.24 Hz,

21-1), 7.51 (s, 111) 764(d J =8.254 2H), 8. 12

(s, 122 N(Et) CH2CHROH 514 3.38
1.15-1.26 (m 3H),
3.77-3.81 (m 2H), L ahga ,
688691(m§ 3 J(m 1H) 702704(m
111), 7.41-7.43 0, 7.51 (s,

S e e R e
?/26’4@% %r_l)g- ’n(e@%o.x%ﬂe ggy)%@etfcsacuf’ﬁamﬁe 95 &%@mg?é Bhs ofin8$

111), 6. ’84
( pipeddine (2ulZ5).668 mird)), EMZKlydirdclﬁoﬁlw-ﬁO rﬂgtI))Q54mm1)(add

ahplEop e aPely bt §9mi: 354 AR T RO ABMIGK 415 oL of
i g 2 W RO ol D 10054
1ih)ql), Thesblftibn allowe8 t@&atta to 2 bhd stirrfod 23 hd Folldwirg @hcentration

Hz, 2,7.9 | H) 25 NH( ) 2NMe2 513 2,72 .
NivRgl emﬁef% Prssszﬂez@d(ifut@powﬂhzwats (e mixtyre WW%%@%WI

(A e b iichbty iy Rl bl gy el ovg s,

7fiBere( bnd the ﬁllhﬁtz cBnébﬂatrétéd udder 18duited plzessitd.1 The redidms wes,
111), 7.65 = 25 Hz, 211)

45bistgin MeQuRS pEeici ok oo Gy ST003s o s ppid. 'H

\RYIRACBELT sy o8y (i g s o

6693(dd,03=8.25 Hz, 2.20 Hz, 1H), 6.98 (d, ] = 2.75 Hz, 1H), 7.09 (d, ] = 8.25 Hz,
1H), 7.44 (d, T = 8.79 Hz, 2H), 7.53 (s, 1H), 7.66 (d, J = 8.80 Hz, 2H), 8.13 (s, 1H);
BC NMR (CDCly) & 24.42, 25.54, 26.47, 43.27, 46.39, 56.15, 68.65, 111.13, 113.98,
119.14, 120.86, 123.21, 127.65, 129.45, 130.75, 131.54, 135.68, 148.14, 148.28,
149.88, 151.66, 156.75, 157.40, 165.65; HPLC (Method #1): 3.65 min retention time;
MS (ES): m/z 510 [M+H]".

EXAMPLES 19 TO 29
[0062] The following amides were synthesized from Example 15 and

commercially available amines in a similar manner to that described in Example 18.

cl S o o \/[Z
O W
Né/ OMe
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(

m 3H),

7.45 (d, J

= 8.24 Hz, 2H),

7.53 (s, 1H),

7.65 (d, J=8.25Hz,2 2M 8.13 (1H) 27 NH(CH2)2- Ph- p- OH

wo6@ad735686' H NVR (DMSO-d6) 6 2.63 (t,
(m Method #1 2H),
= 8.35 Hz, 2H),

d, J

3.79 (s,

3H),
6.96-7.00 (m 3H),

3. 28€B/U8R006/041725
2H), 6.67
7.03 (dd, J

2H),
4.52 (s,

IEBmpI8 #

.58 (
S, H

Hz, 2r20 Hz,
d, J 8. 79 H
(1), 8.40 (s,

Makd),
Zpecd kdidntion

M),

HPLE3
(Rinl 8

(d, J = 2. 1atar 111),
92-7.97 (m 3H), 7.99
(s, 1 -32 WO

Hz

0079 05

INVR sp

.42 ' H

bO2 NH2

d, J

1H)

Pyi2BidECT/ US2(
ECc retention

NVR ( DMSO- d6
Met hod #1 2H)

8.79 Hz, 1]
7’)A(d

0856 (

Vi-H

) S

3.

OF

244725
Mthodl
2.83 ({
79 (s,
7 04 (
20 Hz

'Exanplopch) R .Mass (HPL, 1.96-2.03
(RS2 ICHDP Zm FA) [3-91 62 3H), 4.76 (s,
2H), 2191 (dd31 —38355717436-’(1‘14 1H), 6.98 (d,
J313)20 g, BB, 108 (d, 23,79 BlzJ8D, 7.45
{é J=$.35 Hg, 270, 3 (s, PHRH66 (4, T=
.79 Hg. 219, 8919@”1@ s, 2H)

LT~ (N D) T D)

. 480 (d
.74 (
.99 (s
43 2.9

Mor@m@eu Hz |
4, J = 8.34 H
| H), 8. 08

8 ' H VR (0D

Iz,

(t,
13)

52?1)

1M 8:.

RERT

,3.90 (s,
, 2.20 Hz,
J 8.25

@Dc1338 Yy (rg%

%%%% ;

\ 82

m %1 pl
51 (s
1-1),
8.

2

H) .

8(5

Ul 11c= I\|DI| |\4

ﬁ? 2.87-2.

2H) 3.90 (Is
5. 94-7. 01 (m
4 Hz, 211), 17
5 1 EXAVPLES

K

3H),

54
30

50 12,91
176 7ohl)os 1, B, 1=
ﬁ{)sghﬁ (sJ’ﬂS) 25?‘@,]2—8(25&

@Q&&]Z(s]'he)se am des were

>

repare
0064]
oare
6-(4-c
1)-2

(e CR,daLdH ar
The follow ng
action wel | :

nl or ophenyl ) -
et hoxyphenoxy

y514S3.

sol

2- (4
4- 0X
)ac

ot hi eng
tic aci

PHINMR @NOLYS PIDCEH, §H), 3.43-3.56
(41D, BECPUE ITin] 2H) 3y884d] alkl4.84,
4.88 (s, 2H), 6.88-6.91 (m, 1H), 6.96-6.98 (m,
T22710p yim,i 1D, di4ir7 3p ARH), 7.50,
1 (A B AbAT-64(m. 2HD), 8.1, 8.12 (s, 1H)

I_GOKAH'_'TTI\)L.H(nI—\/'\m

S

N

esédib
f DIVF,

of D

Et (i Pr
ol utio

NCHHESERNp| ¢

VF cont ai ni ng
2 (26.1 ny,

HOBt (5.07 ng,
EDC
150
NS vvere agitated

$8)

J

3Btk
(7. 19

pnol ).

for 10|y

3243, 2¢H

R E;0P6IDLLs) 33-800 4H), 3.63
( 5761(s, 81D W(Sa%lra: 4“6, 2H),
<dd38-ﬁ6?5iz QiHz, 1H), 6.84 (4, T =

}%ggj e

d
d
t

dadn

t 65C

enperature and

l. IIC J.U at

fﬂg resulting m

wher eupon, t

e (5P
he

r

P

eact of

& M0 1€

A cf‘aa’és?éd’ 3 :451(s 20H),
6 rs, 1H),

A
‘7344"66‘1% ﬁ tq. 2%919 ,7.92 (d,
J=8.25 Hz, 2H), 797(s 1ED), 8.40 (s, 1FD)

25

NH(CHz)zNMez

513

2.72
Method #1

"H NMR (CDCly) 5 2.25 (s, 6H), 2.46 (t, 2H),
3.42-3.45 (m, 2H), 3.92 (s, 3H), 4.60 (s, 2H), 6.95
(dd, T = 8.79 Hz, 2.20 Hz, 1H), 7.01-7.03 (m,
2H), 7.30 (br s, 1H), 7.44 (d, ] = 8.25 Hz, 2H),
7.53 (s, 1H), 7.65 (d, J = 8.25 Hz, 2H), 8.13 (s,
1H)

26

NHBu

498

3.87
Method #1

"H NMR (CDCl;) § 0.95 (t, 3H), 1.35-1.42 (m,
2H), 1.53-1.59 (m, 2H), 3.35-3.39 (q, 2H), 3.92
(s, 3H), 4.59 (s, 2H), 6.90 (br s, 1H), 6.95-7.03
(m, 3H), 7.45 (d, = 8.24 Hz, 2H), 7.53 (s, 1H),
7.65 (d, T = 8.25 Hz, 2H), 8.13 (s, 1K)

27

NH(CH,),-Ph-p-OH

562

3.66
Method #1

"H NMR (DMSO-dg) & 2.63 (t, 2H), 3.28-3.33 (m,
2H), 3.79 (s, 3H), 4.52 (s, 2H), 6.67 (d, ] = 8.35
Hz, 2H), 6.96-7.00 (m, 3H), 7.03 (dd, J =8.78
Hz, 2.20 Hz, 1H), 7.23 (d, T = 2.19 Hz, 1H), 7.58
(d, J=8.79 Hz, 2H), 7.92-7.97 (m, 3H), 7.99 (s,

1H), 8.40 (s, 1H), 9.18 (s, 1H)
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transferred to plastic mcrotubes, using DWW as a
rinse solvent. For purification, the crude reaction

waiadserewer e injected directly fromthe pl asPCT/US2006/041725

10

15

20

m crotubes onto a preparative LCVMS which CVB
triggered on the desired mass ion to collect the 15
%rmr@mﬁ ate fmraction asﬂh&{l’ﬂiet ail's of the poxmMRI catl on
f

ntail ed gradi ent el pdpkojnretdsiong 20- 100% sol vent B
roma Waters SunfirgMABx1@®5 imi cron silica colum

verz810 NHICH)wPH-/» 5 625 Rat d. ol @R {DMSO-AHE 903 (1, 2H), 3.38-3.43 (m,
cet oni {30.NB/ WAt er cpnt aMeibndp102H)9%. TPRAIHSOL Y @), B.96 (d, T = 8.79
0/ 10 Acetonitril e/ Wat er| cont ai|ia, hid), 004G TFA.79 213, AR0Ek, 1H),
20nM M5 @ESI + [0065] [The frat#4(@ds 208tk 1dDi7eg (brs, 2H), 7.40 (4,
verni ght, reconstitbted in 1 =% VD, Bag(d, J = 8.79 Hz, 2), 7.74

t ransf efred to fresh l@tJl‘cg-"tﬁ}ézf%DuE%’éd J/S879HZ 2H),
siralL—aliguot—pas—ren
CT/A0S2( ‘E“@%%S a 7 gq rs 3H) 150 1.53 (m,
di | ut ed RETHDVE f or : 1 8;-92091
~dried overni ght and 3 G
4. 694%1 (m, 3H),

nal yti ¢al chromat ogfanms| conpril|s H) 754
by gradijent elution from a V\&teCssl@uyrg%ﬂ(({ .gz H}(p_ 815(5 1H)

m cron sitica columm using 0-100% B over 4 mn,
hold, total run tinme 5 mn 5 nonitoring W@220nM and

M5 @ESI+ Sol vent A 1BXAMPEESBTOVESt er cont ai ni ng
0. 1% TFA _Sol vent B: 90/10 Met hanol /Water contaj ning
o [MA3FFA lysey\ann@s WrRPreRpreslas Elibnapy esing thejpldewing @rogerure.

M) ot fRoghifbluofieké é@ﬂge%@fﬁw addef 18 3 Wactigh well: 2-(4-
N(@8/)-ERlodfpheid 51-ox3hidkl LHA) AR SEA)INB 35

NH-cyclo ro yl 482 3.66 36 Pi_erdine-4-0OH 526 3. 46
3MeqraPRRNREY Mool paeraration dgspribed & Bxarepla 1Ph(186%9 mg, 30

eustl) 3300 RSN HOBE (s, S hmd 1l 1 LA BRaf add'150 wr

of DMF containing EDC (7.19 mg, 38 umol) and NEt(iPr), (26.1 mg, 150 pmol).
After the combined solutions were agitated for 10 min, 150 uL. of DMF containing the
amine (38 pmol) to be acylated was added. The resulting mixture was agitated
overnight at 65°C; whereupon, the reactions were cooled to room temperature and
transferred to plastic microtubes, using DMF as a rinse solvent. For purification, the
crude reaction mixtures were injected directly from the plastic mlcrotubes onto a
preparative LCMS which CMS triggered on the desued mass ion to collect the
appropriate fractions. The details of the purification entailed gradient elution using
20-100% solvent B from a Waters Sunfire 19x100 5 micron silica column over 10
min with 5 min hold.

Solvent A: 10/90 Acetonitrile/Water containing 0.1% TFA

Solvent B: 90/10 Acetonitrile/Water containing 0.1% TFA

UV @ 220nM; MS @ ESI+
[0065] The fractions were dried overnight, reconstituted in 1 mL of DMF, and

transferred to fresh, tared plastic microtubes. A small aliquot was removed for
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41 Pi erazine-4-Ph- -MO 617 3.53 42

Pi perazi ne-4- CH2Ph 601 3.22 43 NH(CH2) 2Pyrrolidi ne
w63@785026 44 NHCH2- 2- THF 576 3.72 45 PCT/US2006/041725

NH( CH2) 2Mor phol i ne 555 3.04 46 NH CH2Ph 532 3.96 47

NH( CH2) 2Ph 546 4.04 48 NH(CH2) 3Ph 560 4.11 49

Neh B9y fhaliticabbCHLS] dilbed MithGhIIFAoPko1bkiRtyd T mi&rbtubes were

N(Me) CH2Ph 546 3.94 52 NHCH2- 2-thi ophene 538 3. 87

5 gripgHp GrpighranddhepweRhed. Ahg fetagy ofghe @pgly ticatchrmatoprams

NEPEEBIIEy H35asdeii o G S3h G Bogrbwis Suffte a0, 5

PEliérdD2008 Otk RindEx- A0 &B FvdR4Vhms 1 818 Gold- tdtillrGh time 5 min

retention (mn) 58 ~ 525 3.35 0 0 59 NH(CH2) CONH2
5 49&@9@&@@@%@@@9@4%&&@@%496 3.81 61

3 56" Sapre: (AL MethapoR S Y Rl 0 £FA! Cone 5o7

Mor pholsbRenBB 590VeEVRAindl Wter @ontainidy-tN1 4o PFA 3. 03 539
3.00 66 ~CN Me 67 NH(CH2)3-N norpholine 569 3.02
68 NHCH2Ph-i n- CF3 600 4. 09

cl S o (X»/E
\Q\WNQ R
N OMe

Example # R Mass spec M+ | HPLC retention
(min)
30 NH-i-Pentyl 512 4.03
31 NH(CH,),OH 486 3.43
32 NH-cyclopentyl 510 3.95
33 N(Me)Et 484 3.61
34 NH(CH,),CO,Me 528 3.63
35 NH-cyclopropyl 482 3.66
36 Piperdine-4-OH 526 3.46
37 Piperdine-4-NMe, 553 3.01
38 Piperdine-4-Ph 586 4.12
39 Piperazine-4-Me 525 2.99
40 Piperazine-4-Ph 587 3.86
41 Piperazine-4-Ph-p-MeO 617 3.53
42 Piperazine-4-CH,Ph 601 3.22
43 NH(CH,),Pyrrolidine 539 3.05
44 NHCH,-2-THF 576 3.72
45 NH(CH,),Morpholine 555 3.04
46 NH CH,Ph 532 3.96
47 NH(CH,),Ph 546 4.04
48 NH(CH;);Ph 560 4.11
49 NH-CH,Ph-p-Cl 566 4.1
50 NH(CH,),OPh 562 4.01
51 N(Me) CH,Ph 546 3.94
52 NHCH,-2-thiophene 538 3.87
53 NH(CH,),Ph-p-OMe 576 4.01
54 NH(CH,),OEt 514 3.72
55 NH-sec-Bu 498 3.89
56 NH(CH;),0-i-Pr 528 3.86
57 NH(CH2)3NM62 527 3.01
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69 NH CH2Ph- -SO2NH2 611 3.48 70 NMe(CH2)2Ph 560 3.99

71 /-\ 0 605 3.57 nr N N 72 NHPh-p-Nwe2 561 3.17 72
woi2807N5ERR6l 0 ro yl -2-Ph 558 4.04 74 NH( CH2) 2- BCT/US2006/041725

-pyrolidine-Nve 553 3.06 75 Pi erazine-4-CH(Ph 2 677

3.50 EXAMPLES 76 TO 81 [0066] Foll ow ng the procedure

das}ﬁirahﬁﬁéj#' n Exanple Iz Exanples T6vh& péc WBF ¢ HPLC retention
2 epared fromthe approprl atel31/ substltut ed 1l .. (min)
UL ll aIII QUI C. I\I N7 /\ I 'H' vao S
HPLC PENVR spec reﬁéT MFH (m n) 7é§6VE 399 3. 633
1H NMR (CDQ13) S 3 3.93 (s, 3H), 6.9 - 7.0
(m Method #1 3H) 43(d oH, J,B= 8.7Hz), |7.51 (s,
1 3. 1F(4§8 I -35 V\U336
3 S AN TNV
(Eoc1? . ol 7 05’ (g ou 39B5- g dip) 3.84
bt hnéﬁm 7&1@(%)35 violdeng gipyY 7 4£87(d,aH,_ 1A
8| 8Hz¥3 7. 5(}’1}‘)@d1ne-]41MfB), 7.66 (d, 2H, JAB= 8. 8Hz), 3.93
8| 13 s4l 79 MbipB8Bnd35MeH NVR (CIDC13) 5%03. 93 [(s, 3.90
311), 66.85 ] 6.95 (/T \3H) /% 38 (4, NMayhod #1 2H 34
=| 8. 8Hz), 7.46 (SV‘N@‘ 51 (d 2H, J, B = 8.|8Hz),
8-66—s—179- 49 96 —DIVBC}dm S3.93 (s
311), 66’ 32 (br s, fm{??l A P 1A (m| 3H),3.00
7173 (s, | |H), 7.93 (m 3H), |8.41 (s, 1 80 CN 394
361'HNI\/F!(DI\/BOd6) N3.99 (s, 3H), 7.43 (d,| J =
8 7Q I_l—; 1L!\ !\let hlnrl -H-1 RQ /rl’ 1 = Q_ Q'—'\ HZ, 211)
71 88- 9704 " (| NHEH:)s- N—mﬁmh@lmqm 8 04 569 3.02
68 NHCH,Ph-m-CF; 600 4.09
69 NH CH,Ph-p-SO,NH, 611 3.48
70 NMe(CH,),Ph 560 3.99
71 /—\ 0 605 3.57
" N N
\_/ o
72 NHPh-p-NMe, 561 3.17
72 cis-NHcyclopropyl-2-Ph 558 4.04
74 NH(CH,),-2 —pyrolidine-NMe 553 3.06
75 Piperazine-4-CH(Ph), 677 3.50
EXAMPLES 76 TO 81

[0066] Following the procedure described in Example 1, Examples 76 to 81 were
prepared from the appropriately substituted 4-nitroanisole.

o
Cl
s OMe
\_// JN
NT X
Example#| X | Mass | HPLC HNMR
spec | retention
M+H | (min)
76 OMe | 399 |3.63 "H NMR (CDCl3) & 3.89 (s, 3H), 3.93 (s, 3H), 6.9 — 7.0 (m,
Method #1 |3H), 7.43 (d, 2H, Jap= 8.7Hz), 7.51 (s, 1H), 7.63 (d, 2H, Jpp=
8.7Hz), 8.12 (s, 1H)
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(d, J = 2.64 Hz, 111), 8.44 (s, | 81 Me 383 3.96 'H
NVR (CDC13) S 2.28 (s, 3H), 3.90 (s, 3H), 6.95 (d, J =

W@ 207/0506 hod #1 Hz, 1H), 7.20-7.22 (m 2H), 7PaHuSen06d41725

10

15

= 8.35 Hz, 21-1), 7.53 (s, 1H), 7.66 d,J=8.79Hz, 2 2M
8.s,| EXAMVPLE 82

O Ex4mgT proophemy ) HBed 4F (2- hydr oxy- 2- mekingispr opoxy) - 3-
t hoxypheny|l gpec { hdt@tien | 3, 2-d] pyrim din-4(3H) -one S O
N O OH |BVINE| Pémit) Al

- ( 27Vet RoXy| 46nit78ophe imxyIrR @DaB}t dv/dsas, OER MO0, 13 =\8.8Hz),
H 02N Ji : : ~Ove N3 1 X351k el JoerfRHz), 744 @i2M tskr SaBilz), 7.53 (s,
nt er nal | t hefr nocoupl e, PHBSS6 (2l diges. B2 8.136. Af et v

el etse WAl vie3ssatled at [FBODMRISDCLW 1.93 (s, 3B 6.8% - 6.8k By 7.38 (d,
as char ged it h [Méted #hB3HabsT 8iBHA.46 (91H), 7.51 (d, 2H, Jap = 8.8Hz), 8.06
- et hoxly-4-ni trophenol ($.8%) 29 mmol)  NaHPPOM (3 3qg

7. 7ol Il i lséButdMbene PHNIR (DMSQ-dp 8 3%1@?65 ?ﬁ) 751-7.58
L of 1504 HRIOY MedgthofRL (mg@gﬂﬂé (p88n7 3

H372.98 4
f o0 t hfBe he%* Bdlll qui “HRL 5. émggr@w T8 Hz, 1H),
tarti ng phejnol 1Y °5£Lj ?’? %tzg) %18 e 3}\%%00(5 1H), 8.04

phas: c or\| it o a I'Lf ar\l

T TOOTWOUAOINNS S AR

vapdr at B befor & Bei ngl. anm w W"' 7=7091
20, The| aqueous 1\6715329 QC@ %,(S % 1753 (s,

et [a)
I CUNTuT 11U Ui £ =90 VKJ ZUUT]T UJU

PCT/ US2006/ 041725 fractions were vvashed 3Xx wWith aq

KHCO3/ K2CC3 and once wi t hpa@RpREE gy drying over

Na2SO4, concentration under vacuumyiel ded 6.9g of

desi G%Cﬂﬂm;)henydbsf(4{(a-ﬂnydsm}1'-tl-me[tlj)y1§&}p((XBM-Bfmeﬂmgyphenyl)- :
with NaH2PO4 is essenti gl revent versi on of the
product to 5 star %‘lﬁﬁ"@ﬁéﬁiﬁﬂ inidid3H)-on¢cr eases

during the reacté¢ign. Note even for small scale

reactions, tenpera greater than 180 C shoul d be

i ni mi obabi lity of expl osi ve

ni trophenol rapidly decdnp
gaseous products.) [0069] gqul)ﬂ o42 (s,
6H), 2.5 (s, 1H), 3.91 (s, H, 10 6.90
(d, J =9 Hz, I H), 7.74 (d, J—2Hz H, 7.87 (dd,
J= 2 Hz and 9 Hz, 1H); 13C NMR (CDClS) 8 26. 02,
56.18, 70.00, 77.42, 106.77, 111.74, 117.56, 141.73,
18argx, 1-@sMetmxytPhitrqphienpgd-2#methydpropanirok et ent i on
time (99% API); LCMS (ES): mz &1[MH—I]+.

o

O,N” : :OMe

[0067] A steel bomb, fitted with an internal thermocouple, pressure gauge and

10 C pr odu0| ng

OH

safety release valve rated at 3000 psi, with ~ 55 mL capacity was charged with the
potassium salt of 2-methoxy-4-nitrophenol (6g, 29 mmol), NaH,PO, (3.3g,
27.7mmol), isobutylene oxide (2.8 g, 35 mmol) and 30 mL of 15% H,O/MeCN. The
sealed bomb was heated at 170 °C for three hr. Following cooling, HPLC revealed
all starting phenol had been converted to product. The biphasic solution was
concentrated using a rotary evaporator before being partitioned between CH,Cl; and

H,0. The aqueous phase was extracted 3x with CH,Cl,; the combined CH,Cl,
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15 Part B.
1- (4- Am no- 2- net hoxyphenoxy) - 2- net hyl propan-2-ol o

warhords7alVE [ 0070] A stirred Et OH suspensi on (BCDURLD6/041725

10

15

20

25

cont ai ni ng 1-(2-net hoxy- 4-

ni trophenoxy) - 2- net hyl propan-2-ol Part A (13.6g, 56.4
mifatfiomdnrerd Qs 33 with 29 KEOVESCOY sidbgre atigdimdartieb@ying
psi H2 for 6hr. HPLC analysis reveal ed no startin

novedNa8 e ccsesnstation Hader vasioh gigldetthe Og oE desiras prqsl%ata@ a tan
syspension was filtered through a fiberglass filter

paper under a bl anket of N2 gas. The resultant clear

W[0068F Ol ofPdfering hth 1A MES it Ba¥BstiaR tEehitvaR SR 66 EHe Eroduct to
using a rotary evaporator under vacuumto vyield 12.

oftageg phegolasdhiept me@eﬁmgdhgr@éu@i | Nofgicren faasmal seple

reacggbl Ee%%fgaq:ur(ﬁs l%'lr’lerg Iél(fq)%tl 89'3 th?gﬂ"é%q)(v&%g& %m?riim%%athe
3 hobabili#Pof &Qﬂosﬂve—de%o&?oélﬁon dn&hbipotaddilim sBit 382 cHlord 4=
264 Hz, 1H), 6.76 (d, 8.35 Hz, 1H); 13C NMR

( aibopd ncdzanéky dBB0BPOSEY afo~22 186 Corodwing 25608, 18oducts) 27,

i on 1 NRIR (CBEST ag? (i 518w gl S g o 3,

é%.(b[?)/o(ggfl)]l ML GH) Uﬁ?@@@ho—f‘éﬁ%mﬁf@ §d, = 2 BBnd BRA18); Bc

Conversion of
1N1\2Rr(€ﬂ]m3<)35216 @QnSﬁd;Sh@@lﬁ&,W -2 0.4y, 1|dr107r4aml“25@ll4ﬂ 43, 149.37,
he title compound mas achi eved rocedur es
ddsz prositeSitinerla’ o i kretin i3yt ABDSHMS (ES): miz
6 38733 3.89 (s, 2H), 6.93
ggz liMﬁg 25 Hz 2. 20 Hg 1H)H? 6. 96 (EZI, J |;I)Z. 20 Hz,
7.01 (d, J = 825Hz 1H) 7.44 (d, J = 8.79 Hz,

7.52 (s, 8.80 Hz, 2H), 8.14 (s,
15&“ 3@(&@&@9&@ n(wy) %me!tlnylpvma@ -ol78. 05, (

111.19, 114.49, 119.20, 120.82, 19 127. 61,
129.43, 130.46, 131.50, 135 6f 16, 149. 35,
150. 30, 151.64, 155.77, 1 Cofo (Met hod #1):

4.29 mn retent|ont|rr§I '!"gr LCMS (ES): nfz 457
[ MtH] . EXAMPLES 83 TO 8% [ 0072 hese conpounds were

Eéﬁmﬁ ed §@ﬁh@g @%@i}?ﬁug t gﬁ%@ E%OeHm ont b e%\l:?%-ﬁet}%x\yég'l
nitrophenoxy)- 2—methy1propan—2 ol Part A (13.6g, 56y 4 mmol) and 10% Pd/C (0.25
g) was hydrogenated under 60 psi H, for 6hr. HPLC analysis revealed no starting nitro
catechol ether remained. The resultant black suspension waé filtered through a
fiberglass filter paper under a blanket of N, gas. The resultant clear wine colored
solution was immediately concentrated using a rotary evaporator under vacuum to
yield 12.4 of desired product as a dark orange oil which was used without further
purification. 'H NMR (CDCl3) § 1.29 (s, 6H), 3.40, (br s, 2H), 3.74 (s, 2H), 3.78 (s,
3H), 6.20 (dd, J = 8.35 Hz, 2.64 Hz, 1H), 6.28 (d, ] =2.64 Hz, 1H), 6.76 (d, T =8.35
Hz, 1H); *C NMR (CDCls) & 25.90, 55.67, 70.02, 80.30, 100.76, 106.81, 118.27,
141.55, 141.93, 150.99; HPLC (Method #1): 0.88 min retention time; LCMS (ES):

m/z 212.1 [M+H].
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spec retention Coment MH (mn) 83 F 4.45 6.37 'H
NMR (CDC13) S 1.39 (s, 6H), 3.92 (s, 211), ArNH2 via

w0 om@35078t hod #6 6.93 (ABg, J = 8.3 Hz, 1H), FCR0S2006/041725

10

15

(ABg, J = 8.3 CHz, 1H), 7.24 (m 1H), 7.44 (ABg, J =
8 Hz, 211), 7.53 (s, 111), 7.66 (ABg, J = 8 Hz, 2H),
8Ph#tCs, 1 84 Me 441 7.03 'H NMR (CDC13) S 1.40 (s,
6H), 2.32 (s, 3H), ArNH2 via route Method #6 3.86 (s,
211), 7.15 (m A 22 (m 1H), 7.44 C (ABg, J = 8.8
Hz, 2H), 7.53 (s, 7.65 (ABg, J =8.4 Hz, 2H),
8.12 (s, 1H) 85 O 84 ' ky NVR ( 13)6141(s

6H), 2.05 (s, 1H, ArN out e hod #6 3.91 (s,
1H N (d = 2.5 Hz,
N=£ 8 ‘ 49 (dd,

2H), 7.05 (d, J = 8.8 Hz;

8.8 Hz, 11-1), 7.45 (ABq,
J:25Hz, 1H), 7.53 (s, 1H), 765 (AB J—84Hz
2,8.10 -38 . WD 2007/ 050726 PCT/ US2006/ O41722{ﬁ
ie #09@‘19&%%11 P MRy -SyREPhRoE Pat: Pp@h2-ol to the

Rl 2 i L (R A

(_ %CDlej 3. 387(s0€H1,Am, sJ 1H),& g (lslz3H2 B89 (4, 89), 69(3/63@; J=38.25 Hz,

2
L2890z 160, Hﬁ@@d T3 20, 1) o te] 188@%'%, 1H|)11)448d’ T 8.79

T SRR 22 i Ty sl i s
2; 28‘&)&&% 11&0 76.08073. 0% H11, 1%, 87445, (1519(2611120 85. 1%5 1@A13;q7 6H 139.43,

2Hp0.46, 1B3. 5(03;135165 143,165 14085, 15& 30, BH6R 158. 7131@ 3; $PLC

it a i B RSl e el 2 b geonn

(d, J = 9.2 Hz, 1H), 7.61 B using 1-chloro- (ABgq, J =
8 2 Hz, 2H), 7.89 (dd, J =2.2 Hz, 9.0 2-nethyl-2 Hz,

7. (ABq, J = 8.2 EXAMHLESR3IO®S 1H), propanol
= 8.48 ,
[(?0672ii ese compounds were ]grepared analogously to Example 82.
0]
Cl Me Me
S o
WN—Q/ \)k OH
N~ X

Example #| X |Mass| HPLC HNMR Synthetic

spec | retention Comment

M+H| (min)

83 F 14451637 "H NMR (CDCl;) 8 1.39 (s, 6H), 3.92 (s, 2H),  |ArNH, via route

Method #6|6.93 (ABq, J = 8.3 Hz, 1H), 7.20 (ABq, ] =8.3 |C
Hz, 1H), 7.24 (m, 1H), 7.44 (ABq, J = 8 Hz, 2H),
7.53 (s, 1H), 7.66 (ABq, J = 8 Hz, 2H), 8.11 (s,
1H)

Method #6|3.86 (s, 2H), 7.15 (m, 2H), 7.22 (m, 1H), 744  |C
(ABgq, T = 8.8 Hz, 2H), 7.53 (5, 1H), 7.65 (ABq, J
= 8.4 Hz, 211), 8.12 (s, 1H)

84 |Me | 441 |7.03 "H NMR (CDCly) 8 1.40 (s, 6H), 2.32 (s, 3H), |AINH, via route

Method #6/3.91 (s, 2H), 7.05 (d, J = 8.8 Hz, 1H), 7.30 (dd, J |C
=2.5 Hz, 8.8 Hz, 1H), 7.45 (ABq, ] = 8.4 Hz,
2H), 7.49 (dd, T=2.5 Hz, 1H), 7.53 (s, 1H), 7.65
(ABgq, ] = 8.4 Hz, 2H), 8.10 (s, 1H)

85 |Cl | 461 |7.04 "H NMR (CDCl3) § 1.41 (s, 6H), 2.05 (s, 1H),  |ArNH, via route
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10

15

EXAMPLE 89

6- (4- Chl or ophenyl ) - 3- (4- ( 2- hydr oxy- 2- net hyl pr opoxy) - 3-

wOnei7logo2hi o) phenyl ) -

thi eno [ 3, 2-d]

pyrimdin-4(31f)-one 0 Ov OH S 5 N Part A

2- (Met hyl t hi 0) - 4-ni trophenol

OH 02N [0073] To a

PCT/US2006/041725

&
m

ExafpR ¢
20 (20
m, mol)

MtH

YD
specl

| mirLON
Qetevgisn
owed) b

of NaShMe (7&mm, 10.1m nol)
sequentially added Cu powder
ag solution of 2-

I Bynthetic
( 3Comment

ydigexy Hi-
mol ) whic
Chem 1972
nn, ther
dditio

s

pact

N ha
50,

ebenze
Metbhabie
2025
ion wa
r_he

e Ndliragomxai, e . BHY, 6sm b4 (s288, ng
3.861( pid), 207 @BqdesCrilhaid), by C3
(ABR030)7. HzATH)er 4458 Ba, ¥ F18g Hzor

PHNIFSAésl D07 0 BBad o 8tz #d 3
8913f($,I1H)=r|nn The filtrate

AYNH, 8ia route
a J

30

n

as

nal
idj &5t ecFtt
M th Et OAc
oncent

[ at
hr omat pgr

on,

h oo

aphy]

2
HAPH -5 wj t
1 5MafPEO| (3

the b
on Si

1H1‘N11¥@D 1§ b?6 6 =d s Wbt 4y
r 2 Mead Gﬂ 7). 357
e

: f%g@%’f i

AsNH, via route
C

+hes

\0507
- Met hy
v CH
-nitro;

-
D2N
2.

Ahru(rnnn<m A 5 A T ST (N

)
(2-

e,

[ 00
et h

:éos%e%)@a@

Z% g%s ﬁ_ﬁl | U
) 8421@' RO¥

7.61
J 8.2 Hz, 2H),801(s 1H)

20
ArNH, Via route
?usi g 1-chloro-
~methyl-2-
propanol

BRORAN-
60n g (D18 mol’)

i sobutyl ene oxide (U.44 niL, 4.9 mmol) and KZC03 (134

ny,

0. 97 nmmol)

in 10%

m crowave to 125 C for 1 EXAM¥LER9cool i ng and
dilution with

Et 6xd- Cl}ipf(mheaywn@ @ﬂevdre&*r@r%t&yh}rgawa %@a%tilwfsmhw)phenyl)-

over Na2SO4 and cogg
chr omat ogr aphed on si
Et OAc/ hexanes to elute the nitro aryl
product (70 ng). Part C. O OvoCH
above product of

Pd/C (20 15 ng

Once confirnati on

et thdﬂﬁlﬁé?'ﬁ‘g‘@@?%&% -

IN

Part B i Ve @
)c | eg” urter
ﬂeduc

m xture was_ extracted 3x

t her

60" Psi H2 for
n was

Part A. 2-(Methylthio)-4-nitrophenol

[0073]

o
O,N S

H20/ MeCN (3 nL) was heated by

34 The

) containing 10%

hr.

To a stirred 4 °C solution of NaSMe (710 mg, 10.1mmol) in H,O (20 ml)

was sequentially added Cu powder (30 mg, mmol) followed by aq solution of 2-

hydroxy-4-nitrobenzene diazonium BF, salt (298 mg, 1.8 mmol) which had been
prepared as described by Can J Chem, 1972, 50, 2025 — 2030). After stirring for 30

min, the reaction was warmed to 20°C and stirred an additional 2 hr before filtering.

The filtrate was adjusted to pH 5 with 1N HCI prior to extracting 3x with EtOAc.

After drying over Na,SO,4 and concentration, the black solid was purified by

chromatography on silica gel using 20-30% EtOAc/hexanes to elute (190 mg) as a

black solid.
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provi ded by LCVS anal ysis, the reaction was filtered.
After concentration, the residue along with the

wo ecoommni7dé ne of Exanple 1 Part C (119 ng, 0. 36P@mDEI006/041725

10

15

20

25

and phenol (0.5g) was heated to 130 C for 30 mn.
Upon cooling and dilution with MeOH, the resultant
solid was collected by filtration. Partial oxidation
to the corresPondln 20 sul foxi de occurred during

c BB 2Mptwyl-4+(2dmethydthi)nitrephengspprepadtadd i n
the course of final purlflcatl n\by prep HPLC using
an aqg MeOH gradi ent conta \)Z% TFA. Upon
repeati ng the chronat ograp separaﬂ"on pure sul fide
and sul foxide were obigyried-Tfgthe fractions were
concentrat ed at < 20 C. "1H NWR ](CDClS) 8 141 (s 6H) ,
2.45 % 3.93 (s, 2H), 6.45 ?

2[.@074 45Agglu(1mgqf 4-yitgo- %—ngethﬁlthlngpheqol gO@g O]}Q)mmvl)57

P igs s Ol R e o0y (bl 'iGhRBdm 40

PHIOKM&@NF(B 914]1)7\2& heaéAMylalE cBvave to 125 °C for 1 hr. After coohng and
4- Chl or %ohenyl - 3- (4- (2- hydr oxy- 2- net hyIXr 0poXy)
Wgn with H2Ry fie-mighisp ey exirastasl T3with FIOAc. After drymg the

e Pithit PO s Bl and eolssstiom i srdghas
NMRO&Q%%@ e@on%ﬂibﬁ €5us 0-50%800A¢/hetaned 16 e]fﬂie thé H)tro 1
7.67 (d, Jﬁh g2I—|)1ﬂlg;®60 (dd, J= 8.8, 2.6 Hz, w
1P¢)herpro§50t((§0mg)m 7.46 (d, J= 8.8 Hz, 2H), 7.11 (d,

J= 8.8 Hz, 111), 4.02 (d, J= 9.0, 1H), 3.96 (d, J=
9.0, 1H), 2.91 (s, 3H), 1.42 (s, 6H); HPLC (Method
#Phitd. 9 min; LCVB nmfz: 489 (M+H). 10 EXAMPLE 91

6- (4- Chl or ophenyl ) - 3- (3-cycl opropyl - 4- (2- hydr oxy- 2- net
hyI propoxy) phenyl) thieno [3, 2-d] pyréinj(n-4(3l—|)-one

01 15 Part A (o) OH
2- Cycl opropyl-l-mst ni t Lobe ne JCI 02N
[0077] To a 0.5M;2-BBN |oIU|on( .0 nm, 13.0

F Q e (0.71 L, 6.37 mmol,
80% in toluene) and the mxture was heated 20 at 65 C
f §0075h. Afhembo&epfddnq dfCPaﬁCB [ﬁ MaO;H (d@lml.l)sdqntaimggleEde/C (20

sol ution of . NaCOH in water (6.3 .
SI\XS@é stigebunder §§11 I-llzr f%ér me@eﬁﬁmﬂﬁl@a of 69mm16%: gduction was

provided by LCMS analysis, the reaction was filtered. After concentration, the residue

along with the formamidine of Example 1 Part C (119 mg, 0.36 mmol) and phenol
(0.5g) was heated to 130 °C for 30 min. Upon cooling and dilution with MeOH, the
resultant solid was collected by filtration. Partial oxidation to the corresponding
sulfoxide occurred during concentration at 50 °C of the fractions collected in the
course of final purification by prep HPLC using an aq MeOH gradient containing
0.1% TFA. Upon repeating the chromatographic separation, pure sulfide and
sulfoxide were obtained if the fractions were concentrated at < 20 °C. 'H NMR
(CDCls) 6 141 (s, 6H), 2.45 (s, 3H), 3.93 (s, 2H), 6.45 (d, 1H), 7.13 (s, 2H), 7.45
(ABq, J = 8.3 Hz, 2H), 7.55 (s, 1H), 7.67 (ABq, J = 8.3 Hz, 2H), 8.16 (s, 1H); HPLC
(Method #6): 6.83 min; LCMS m/z: 473 (M+H).
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The m xture was transferred to a second fl ask
containing 2-bronpb-4-nitroanisole (1.29 g, 5.45 mol)

wan@7wsire@ki s(tri phenyl phosphi ne) pal | adi um ( 0) PC/8F2008041725

10

15

20

25

0.16 mmol) in THE (8.0 nL). After heating at 60 C for
14h, the reaction m xture was 25 quenched with water

(15 nmL) and extracted w t EXAAMELE 9 x 40 nmL). The
corrbﬁ%g%éh 41 WD 2007/ 050726 PCT/ US2006/ 041725

or ga ropberyljd«4v2dwdroxy-3-methyinsenexys-3xmpethylyulfinyl)-

and water (3 x _

concentr at ed. PL?Pql E@ﬂ? rl?g dlg’m&?‘%‘é“e@ﬁ?. Ve col um
chr omat ogr aphi es (Si 02, 1st eI uting w t 3/};

hexanes/ Et OAc, 2d el uting wi tb 7/ 3 % byCH20Q 2)

3 ng, 11%

. S sfﬂz 194 (M+H) .

Part B. 2-Cycl oprop g oH 02N J:) [0078]

To a solution of the Part A cBnpound (113 ng, 0.59

migi7e] | N ER&h R0 én(pisolagormi@scm ﬁ@&ilhgb@w Ny NMR (CDCl5) §
trlfluorlde di met hyl sulfide co m,

mdllS)(s.alkd), 7 Bhddd % Lridz,vidH, %67(de@=&£Iﬁﬁ2€0ib60@k5fh88,26

R A5 SR G, a2
ool cuoqt-09,02, 207 190,181 1} PSR min

yiLEINIS nels: 489r(Bitci)sh sol id: LCVS (ES) mz 180 (M+H). 15

Part C.

1- (2-Cycl opropyl - 4-ni t rophenoxy) - 2- met hyl pr opan- 2- ol

0 OHO2N jcl~ [0079] A nipxtaNgPrgfoPart B conpound

(84.0 ng, 0.47 mmol), po?%s& U%Lﬁcgar bonate (195 nm,

1. lﬁ]:(éh@hlo)ppﬂlﬁ/ﬂ\B-((3l-c@clﬁin)0,pyMI(E-rhyﬂﬁ)méb'-ﬁin)ethylli)ropoxy)phenyl)—

i sobutyl ene 20 oxide (0.26 2.84 mol) was heat ed

at 130 C for 3 h |H“Sn?ﬁ3@r‘HMV@1ﬂEHé(3§)'°“Phe final

m xture was evaporated and, the residue

partitioned between Et OAc (50 mL & (8.0 n).
at ogr aphy (Si 02

d/cy
230- 400 nesh, 7/43 @ 2 : of the crude
furni shed the titl e Tonpound "§73.0 ng, 62%yield) as a
25 white solid: LCMS (ES) mz 252 (MrH). -42 WO
2007/ 050726 PCT/ US2006/ 041725 Part D.

1Paft A2 M0y clopopyRRARKOBRERNF¥DerdzeBt Y| Propan- 2- ol

o\
O2N

[0077] To a 0.5M 9-BBN/THF solution (26.0 mL, 13.0 mmol) was added
propargyl bromide (0.71 mL, 6.37 mmol, 80% in toluene) and the mixture was heated

Tne (8. BHnL)

at 65 °C for 5h. After cooling to 20 °C, a previously degassed solution of NaOH (749
mg, 18.7 mmol) in water (6.3 mL) was added and stirring was continued for 1,5 h.
The mixture was transferred to a second flask containing 2-bromo-4-nitroanisole
(1.29 g, 5.45 mmol) and tetrakis(triphenylphosphine)palladium (0) (187 mg, 0.16
mmol) in THF (8.0 mL). After heating at 60 °C for 14h, the reaction mixture was
quenched with water (15 mL) and extracted with ether (3 x 40 mL). The combined
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O OH H2N JC) [0080] To a solution of the Part C
(43.5 ng, 0.17 mmol) conpound in EtOQAc (2.5 nL) was

wadaeds®2 Pd- C (9.0 ng) and t he suspensi on WasPCT/US2006/041725

10

15

20

25

hydrogenated (1 atm) for 5 40 min.. The suspension

was filtered through celite and the filter cake was

I bipaRid ewtrhdis WeEkafhitd wikh 21/ MO K OBrRRM&d ) fahd twrabdr €3 x\¥OEL), dried
evaporated to yield the title conpound (38.0 ng,

q(MBOsh ged eneerfrated. upifieatiqndyiwerepyacuties polempve) as

a_col . Qi ki~ L . 0 :
Rl Sige RS/ Ry R e 7 plitpl s 75
( BekadedITH,Q13 dlloWed Jo isstatetthetiflocsmpadidiel3 sgs Cr9Baddy 43 a
Part C of Exanple 1 (185 ,_ 0.57 mmol) were m xed
wrellpvistepib LAMBJES Zb?f’d(rlr\aéﬂi-ed at 130 C for 35 nin.
After cooling to 20 C, the m xture was 15 dissolved in
ether (8.0 nL) and allowed to stand for I'h. The
ePhAB.AR-GRIdpropR-Aafro sgnted and the solid forned
was crystallized from Cl2/ether to afford the
desired conpound (65.0 ny, 5 reld, contains 5% of

its n-propyl derivative) as off-white solid: "H

NVR a (CD2Cl12, ppn) 8. 09 N 769 (d, J= 8.5 Hz,
2H), 7.56 (s, 1H), 7.46 (d, J= 8.% Hz, 2H), 7.18 (dd,
J0I8p: _2rdta 5utiod B thEpaf A(&miyl)ﬁng 551 PR 8.59 Mol?[ﬁr SH,cl, (1.0
(d, J= 2.4 Hz, 1H), 3.90 (s, ZH), 2.21 gm 1H), 1.38

( B1L) 6¥ds ad@eddorémiriflu@H)le-dim&Tyl(sufidHompH ©.3MaLhd2 mmol) and

SRl e 56 PETHLRA00E B4 1550 TR AR g5MeOH (50 mL), the
Eerfidrnfd ﬁ@marwﬂ 2l I%P{ ﬁlgg%la QY 14 R ERIREORIIHY (570, 230-

(1-nmethyl-1Htetrazol - phenyl S}t I eno
[ 302ad}lipyW 1 hexdhes/BIOY) of ite 1Osidie give tle fitle) COMPEININEI(4AB mg, 42%

NS Pl e PAR IR B ) T obenza de H

Part C. 1-(2-Cyclopropy}-4-nitrophenoxy)-2-methylpropan-2-ol

o X
OH

[0079] A mixture of Part B compound (84.0 mg, 0.47 mmol), potassium

* carbonate (195 mg, 1.41 mmol), CH3CN (4.0 mL), water (0.4 mL) and isobutylene

oxide (0.26 mL, 2.84 mmol) was heated at 130 °C for 3 h in a microwave reactor. The
final mixture was evaporated and, the residue was partitioned between EtOAc (50
mL) and water (8.0 mL). The organic layer was washed with brine (8.0 mL), dried
(NazS04) and concentrated. Chromatography (SiO; 230-400 mesh, 7/3 to 3/2
hexanes/EtOAc) of the crude furnished the title compound (73.0 mg, 62% yield) as a
white solid: LCMS (ES) m/z 252 (M+H).
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O [0082] To a solution of nethyl
2- met hoxy-5-ni trobenzoate (389 ng, 1.84 mmol) in THE

W@ 3000/08d726 was added 33% McNH2 / Et OH sol uti on (PCDURL006/041725

10

15

20

16.0 mmol ) and 10 the mi xture was stirred at 20 C

overni ght. The solution was evaporated and the

I 3irtlDe MEASA filih @28l 0k p BgP18ph dnSix 912248 h $HpR o pExs-2)ol

eluting with 7:3 hexanes/EtOAc to renove

2- (et hyl am no) - 5- nltrobenzoateode vatives. Further
elution with EtQAc prOV|d- It compound (268.5

ng, 70%yield) as a yel]| ow oIid: LCMS (ES) mz

211 (M¥H). 15 Part B. PN

5- (2- Met hoxy- 5-ni trophenyl )-1-nethyl -1Htetrazol e o\

0700803\ N Tb ksblutiph 08Bk Phct @ (4305 nig] 647 afimécompound in EtOAc (2.5

) VA RAEd o R QiSOG SyspeEsones I Bogenaigd l.gim) for
ﬁ%‘,%’ i Dho W e g Bl Al ot 0dlieC PO AL ExlyTinsed with

e mxture was stirre
f (MeCIH (30 hlL)ATﬂhié ttdndﬁﬁdzd ﬁlmratﬁstv&r@évaﬁﬁi‘ﬁed t37$ﬁ)el&ﬂie, titTleMsiNpound
m) DEAD e added and t
m<§<¥ anég ﬂ&gnth@&tceataalﬁ 6%0@& wromhdewaflﬁ?m api?ﬂqfleéﬁo%f LCMS
e TMBN3 (0.19 nmL) and DEAD (0.23
Q?ﬁ @d@gzﬁ%d heatl ng at 50 C was continued for
15h. The majority of solvent was renoved by bl ow ng
nitrogen -44 WD 2007/050726 PCT/ US2006/ 041725 onto
t tRart Eaction mixture. The residue was chronat ogr aphed
(Si 02 230-400 nmesh, 1/1 to 7/3 hexanes/ kt c) to give
the desire tetrazol e contam nated wt hoPh
Pur| fication by chromatograph 230- 408Hmesh 9/1
to 4/ 1 CH2C12/ et her s conpound
(150. 8 ng, 50% y¢! ylel |J)VVI sh soVid: LCVB (ES)
5 mz 236 (M:H). Par

oA e ﬁr%d%%&éi’fﬁ%@i%ﬂ 0B4ERD Eratedpsmnidine
C IRy i 220 Bk Ifam?le(sl‘l (1830h 9. 0.5y %@@er@%ﬂ&éd Qlltmphenol (430

was added boron tr uor i de-dimet hyl sul fide conpl ex
( Gug)landibeatdd 90134 ¥ofoy 35 amd After qriokihg te2W(S, the mmixteck wis

e e st u il alavedlo 2@&%@1& 21 pelbuabtiion was
ChiORE PHIRRY Xol(ﬁo%ec?ﬁgs ﬁlggtallﬁgé 'ﬁ'onf]CI]b@?%ﬂ;leg (L1088 ke

of the residue provid I e conpoun
9@ksired compound (65.0 mg, 50% yield, contains 5% of its n-propyl denvatlve) as an

off-white solid: "H NMR 8 (CD,Cly, ppm) 8.09 (s, 1H), 7.69 (d, J=8.5 Hz, 2H),
7.56 (s, 1H), 7.46 (d, J=8.5 Hz, 2H), 7.18 (dd, /=8.5, 2.4 Hz, 1H), 6.97 (d, /= 8.5
Hz, 1H), 6.92 (d, J=2.4 Hz, 1H), 3.90 (s, 2H), 2.21 (m, 1H), 1.38 (s, 6H), 0.98 (m,
2H), 0.67 (m, 2H); HPLC (Method #6): 8.18 min; LCMS (ES): m/z 467 (M+H).
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yield) as a reddish solid: LCMS (ES) mz 222 (MtH). 15
Part D. 4- Am no-2-(1-nethyl-1Htetrazol -5-yl) phenol

waebo7ieRMN2d () NON /N _ N, N [0085] To a sol ut POnuUsio06/041725

10

15

20

the Part C (64.0 ng, 0.29 nmol) conpound in EtOAc (5.0
m.) and MeCH (0.3 nlL) was added 5% Pd-C (15.0 ng) and
the suspension was 20 hydEN@MBLE®2(1 atm) for 4.5 h.
Th nsjon was filtered through celite and the

f (- hlox d

REBheRD)-3-{(Fréshy dy axy-Jvethylpronexy)-3{hanethphl Hdgtrazol-
f |
conpound (52, 2 ngREiap G- Q@YE@@ b E%I’ﬂ 9E e

(el ectrospray, + ions) mz 192 I\/H—I) WO
2007/ 050726 PCT/ US2006/ 0417250 P

OH
6- (4- Chl or ophenyl ) - 3 4- h)édro rret yI-I Htetrazo
-5-yl) phenyl) - h| d] /n\ (3H)-one OH
od \ 1 INJC 86] Thn\ roduct of

Part D (52.2 ng, 0 27 mml) a d t he formam dine 5
described in Part C of Exanple 1 (175 ng, 0.54 mmol)
were m xed with phenol (295 ng) and heated at 125 C
f Barus. ArMethaxy-dV-methyl-Fgitrabengai@idet he ni xt ure was

di ssolved in ether (8.0 nmL) and allowed to stand for
I h. The ethereal solution was_ dgcanted and the solid
formed was crystallized fro Clg/ ether to afford
the title conpound (64. %MNiel d) as an

off-white solid: MS (el etrospray, + ions) mz 10 437
(MtH). Part F. OOOH S C ~\ IRNON N NNJ[0087] A

EE(NISQI e Of% 3 %guﬁ%r?gﬂﬁéthﬂh Eﬁfﬂox%_lsl%@}o‘ger{%ate Q§ & 1\1/\1%"? kA mmol)

m 'EHFNQ Oamld) Waodsldey Bé%d\/I@NHd &Et0Fb sdlutld)h &10 migrbé.p nwaesl) and

f at egiﬂ.?rét\n{]?% gtL\;%cL r202°C5 overmght TH]e ggh?’éfolar}/ veizasr eevaa%gr%ed ang the
residue was chromatographed (SiO; 230-400 mesh) eluting with 7:3 hexanes/EtOAc
to remove 2-(methylamino)-5-nitrobenzoate derivatives. Further elution with EtOAc
provided the title compound (268.5 mg, 70% yield) as a yellowish solid: LCMS (ES)
m/z 211 (M+H).

Part B. 5-(2-Methoxy-5-nitrophenyl)-1-methyl-1H-tetrazole

o\
O,N /N,\N
/

NN
[0083] To a solution of Part A compound (268.5 mg, 1.28 mmol), Ph;P (370 mg,
1.41 mmol) and azidotrimethylsilane (0.19 mL, 1.44) in THF (12.6 mL) was added
diethylazodicarboxylate (0.23 mL, 1.42 mmol) and the mixture was stirred at 20 °C
for 15.5 h. Additional amounts of PPh; (370 mg), TMSNj3 (0.19 mL) and DEAD (0.23
mL) were added and the mixture was heated at 50 °C for 14h. A third portion of each
PPh; (370 mg), TMSN; (0.19 mL) and DEAD (0.23 mL) was added and heating at 50

°C was continued for 15h. The majority of solvent was removed by blowing nitrogen
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diluted with CH2C12 (40 nL) and washed with water (5.0
m.). The aqueous wash was back extracted with CH2Cl2

W@ 209®35072§ and, the conbi ned organi c extracts RMeET/®@S2006/041725

10

15

20

dried (Na2SO4) and concentrated. Chromat ography (Si02

230-400 nesh, 1/4 to 1/9 20 CH2C12/ Et CAc) of the crude

f untdl thhedctidiemidtideeThORPIAU ha dhrofhatigraphd V810, 2B d;40a$nesh, 1/1
el l owi sh solid: 1H NVR a (CD2Cl12 + CD3OD drops

ct0§ Ex@esFQAC) torgive the Algsirg tgtrazple gonferpipated pith 20

( . 8. N e

?’gh]f_ilziﬁo% %c@%@%&O%Zgﬁﬁé@ mﬁéﬂ—%/ 17to 4? ? z:%ﬂc 7]e"fléer23
Heurnish}d thé 918 cbﬁlpo&lt@ (158.8%hg,(59% iedd) ad a JBllowish s@ikd: ; LCMS (ES)
HPLC (Met hod #6): 6.85 min; LCVS (ES): mlz 509 (MtH).
251/2 386 (ABH007/ 050726 PCT/ US2006/ 041725 EXAMPLE 93
Met hyl 3-(5-(6-(4-chl orophenyl) -4-oxot hi eno
[3,2-d] pyrimdin-3(4H)-yl)-2-(2-
hmw@ya 1Mkl RHCRMRYHP yd-hitsapmele 4- car boxyl ate

(ONO2 OﬂgNCIﬁM N O Nllos%DS Part A

2- Hydr oxy-5-ni t robenzal dehyg X CH JO N 02N SCH
[0088] To a solution of 2-h - ni trobenzal dehyde
(2.10 g, 12.6 nmol) in @ idine ZINOrrL) and Et OH
(5.0 mL) was added hydroxyl am ne Myfir ochl oride (1.75
10 g, 25.2 mmol ) . After stlrrln/g at 20 C for 10Onh, the
mM[eos4) € WBSa d@lhﬁé@dffwePhnmﬁodna@smg)ngaOMm@bgdn CH,Cl,
wth water (4 x 70 nL) and brine (50 nL). The organic
| 418mL)ieas addedborp deadq@edmyh@dﬁ@ﬁ @unplem €. 1”e§1|1d 8&0 mmol)

s BBt Fes B T P and RPLERIAT VERAED, o

o Rigtuie whmlr}ddtfoﬁm RS HPEratell. i Oadlio. lea%rﬂatsgﬁ%hyffl@z 230-400
yel l ow sh solid: M ilel ectrospray, + ions z 183
( Iohash, 4: Pgﬁzcgn/et]&rhyf the residue provided the title compound (135 mg, 96%

oéff\‘?%qqha\é%g st img?ﬁéynfzoﬁ&ﬁ{ i car boxyl ate OH

Part D. 4-Amino-2-(1-methyl-1H-tetrazol-5-yl)phenol

OH
/N"‘/'/
[0085] To a solution of the Part C (64.0 mg, 0.29 mmol) compound in EtOAc (5.0
mL) and MéOH (0.3 mL) was added 5% Pd-C (15.0 mg) and the suspension was
hydrogenated (1 atm.) for 4.5 h. The suspension was filtered through celite and the
filter cake was rinsed with MeOH (20 mL). The combined filtrates were evaporated to

furnish the title compound (52.2 mg, 93% yield) as a reddish oil: MS (electrospray, +
ions) m/z 192 (M+H).
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[0089] To a solution of Part A conpound (365 ng,
1.96mmol ) and pyridine (35 20 L, 0.43 muol) in

wa 2avb8E2¢ 6. 0 nL) was added N-chl orosucci ni m deC(/2SB06/041725

10

15

20

25

ng, 2.17 mol) in portions over 15 min. After the
addition was conplete, the mxture was stirred at 20

. CPARYE.26-(49Chlevaphahylp8-(G-Hydi o 203 {1 inethyl- Hd detrapslS-yl)phenyl)-

amount._of NCS (150 1.10 nmmol ) was added and
h8denqig,2zd]pyoimd gmﬁenued for 20 min. At this
time, ethyl (dlnethylan1no)acrylate 0.66 n., 3.91
mmol ) was added fol | owed 050726

PCT/ US2006/ 041725 b Qf, a. st

(0.30 n, 2.15 ma
rrin period Stirring

n ntl.nuedr aN 50 C for
and at 20 C overnl(gM The m xture was dil uted

vv[QQ$6]Et OAkhe(prodichpf PahB A - mmod) adhxfermemidipe
R Ry A o e

t wip) aRdBEEREH 4tV8 S5 cOrforn®d feH. aptdr esdﬁ 1020280 tHb0Qi xS Rvas
1st eluent: 7:3 hexanes/ Et QAc, eluent: 95/5

cd@sglwcbmrrébqr @8 U%lﬁ)f?’@d@llPWéd tq %tﬁléi fog 3 hpherrihqraa solgting was
%Sa¥1{e a?b tl%?sgﬁflﬁl le% s(t)z%lh%:d 1’6)%%6&7?[1? &E[,rocé%hﬁlyd tﬁe title

c@répd-)l.ggﬂgh s%ggxslsw erd9 Q@ﬁﬂbﬂrﬁv}ﬂﬁé sdaacvishecirsspPay; tSons) m/z

anpl e 92 were enployed to convert the
pﬂbﬂﬁMﬁde Part B to the corresponding carboxylic acid
of the title conpound. Treatnent of this acid with 3M
HO / CH2C12, MeOH, MeQAc 15 (prepared by addition of
ApGlt ko a 3:2 CH2C12/ MeOH solution at 0 C and then
stirring at 20 C for 30 mn) yielded the desired
nmet hyl ester conpound. 1H NMR a (CDZCE;.Z CD3CD

RS th

drops, ppm) 8.36 (s, 1H), 8.2a4 ( (d, J=
2.6 Hz, 1H), 7.72 (d 5llHz "R 61 (s, 1H),
7.57 (dd, J= 8.8 V.48 (df J& 8.5 Hz,

2H); HPLC (Met hod # il LCNS/'GE$) 552 (MtH).

20 EXAMPLE 94
1{q087( 6- (& mixthrctf the pmdanyd)f)llaﬁt B@9-3 hige®67 mmol), K,COs3 (11.0
[3 2-d] pyrimdin-

9 pREADXKyHLON fﬁ%ﬁ’mﬁ)’ suafsy 62 ol angyisabutydeng aaide (UL, 0.51
N:

mmol) was heated at 125 °C for 2.5 h in a microwave reactor. The final mixture was
diluted with CH,Cl, (40 mL) and washed with water (5.0 mL). The aqueous wash was
back extracted with CH,Cl, (2 x5 mL) and, the combined organic extracts were dried
(NaS04) and concentrated. Chromatography (SiO, 230-400 mesh, 1/4 to 1/9
CH,Cl,/EtOAc) of the crude furnished the title compound (17.0 mg, 48 % yield) as a
yellowish solid: "HNMR 8 (CD,Cl, + CD3;O0D drops, 35 °C, ppm) 8.23 (s, 1H), 7.70
(d, J= 8.4 Hz, 2H), 7.66 (dd, /= 8.8, 2.6 Hz, 1H), 7.58 (s, 1H), 7.56 (d, J=2.6 Hz,
1H), 7.45 (d, J=8.4 Hz, 2H), 7.31 (d, J= 8.8 Hz, 1H), 4.09 (s, 3H), 3.95 (s, 2H), 1.15
(s, 6H); HPLC (Method #6): 6.85 min; LCMS (ES): m/z 509 (M+H).
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- 48 WO 2007/ 050726 PCT/ US2006/ 041725 Part A. Met hyl
3-(2,2,2-trifluoroacetam do)t hi ophene-2-carboxylate 0

W@ 20070826 NH O CF3 [0091] To a 0 C sol uti on oPCTVEBIIM6/041725

10

15

20

3- am no- 2-t hi ophenecar boxylate (10 g, 64 5 muol) and
pyridine (6.2 nL, 76 nmol) in MeCN (130 nL) was added,
dropwi se at such a rate BEXAMPLE 93ai ntain the

internal tenperature below 7 C, TFAA (12 mi,
mnrdﬁ)ethy}\ﬁt(ér(ﬁs(ﬁcmqrnghwﬂ) S—omﬁhlertom&ﬂi&nwmnv%éﬂ)-yl) -2-(2-

hat 1 enpdy SR BT RS Gl et e

ice-cold water (1.5 L). The nixture was irred for
40 min. The solid was collectgd bhy10 G i on,
rinsed with water (2 x 50 m_) rtially drled on

the filter. The re % ‘
with EtCH (200- . 0 to)pro |d gt hyl  3-
(trifluoroacetyl am no)-2-t hi ophen oxyI ate as a
yellow solid (15 g, 96% . Part B. l\/bt yl

3-am no- 5- br onot hi ophene- 2-carboxylate 0 S Br Ow
15 NH2 [0092] To a stirred solution of i-Pr2NH (6.2

n1’art3A szrbxy-g-lﬁ%béﬂ@a@déﬂyhe o'.inﬁe dry ice-i-PrOH
bath was added, dropw se, butyl ithium (2.5 Nin

hexanes, 17 nlL, 43 nmol). or®% nin, the mixture
was pl aced in an ice-water . A,\Iter an additi onal
S mn, the mxture was oghl e’ i n=a gy ice- i-PrOH

bath. To this stirred 20 sol uti on was added, dropw se
o[088P iy a solstadruefi Bhydvbxy-haitnetehydldéhyde (2.10 g, 12.6 mmol) in

wf%ugﬁ%ﬁ%@g@m Fuldophaneeprbol ate (25 fice .75
% eAﬁ@fMﬂ%ﬁLQ)O ARy JOKGHe hﬁ‘xtﬁféewﬁ%fu'té?ﬁvlth CH2C12
Art er 5 mhn Me OH (1

and ‘sat urat ed NaHCO3
nUR25qoh} @idwashed wuhhmatd:rl(ﬂ QISM)I 1hB) end Brirg) (50 wdr)eThe orgamc layer

sequentj al | dded. The m xture _was renoved fro

CBRb e e S SR sheEn S B W@g byl gna
Wﬂﬁ&%ﬂpﬂﬂe I%gl@gﬁ §cﬁﬁqve@ﬁn5@@§vlﬁgﬂ%ﬁj Bﬁ@&mﬁ’&?@ééﬂuﬁi'ﬁo obtain
t he aqueous ayger was extracte Et OAc (2 x 10

nihke. titlEhventponsed (Ic86rh,i 8186 yieldd 9s M\PI2OOIZN 80T A6S (electrospray, + ions)
PCT/ US2 06 041725 organic |ayers were washed wth

b%q/?]é:’( %100 m.), dried (MgSO4) and concentr at ed

Part B. Ethyl 3-(2-hydroxy-5-nitrophenyl)isoxazole-4-carboxylate
OH

[0089] To a solution of Part A compound (365 mg, 1.96mmol) and pyridine (35
pL, 0.43 mmol) in 1,2-DCE (6.0 mL) was added N-chlorosuccinimide (296 mg, 2.17
mmol) in portions over 15 min. After the addition was complete, the mixture was
stirred at 20 °C for 25 min and at 50 °C for 20 min. An additional amount of NCS
(150 mg, 1.10 mmol) was added and heating at 50 °C was continued for 20 min. At
this time, ethyl (dimethylamino)acrylate (0.56 mL, 3.91 mmol) was added followed
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i n vacuo. The residue was absorbed onto Celite (r) 545
and chromat ographed (12 g silica gel, 10%

wE@aosiTexanes to 25% Et OAc / hexanes, 50 nlL/ m PQT/US1066/041725

10

15

20

product- containing fractions were conbi ned and
rechr omat ogr aphed (12 g silica gel, 10%5 Et OAc
- Ibgxddicion o580 sotlifion B);Nt(0.30rm0k, Ze5 meddlyin 1,2-DCE (3.0 mL) over a 40

5-b - I I
C HB GO SRy Patben SeuisA sy o6 fosd-SBEPaRYE avepaight. The

SRl MBI BIOAS AR B3 e it O MRS GO mL)

e ah@ bﬁneg(30 1:19)% Tﬂiﬁbk@anﬂﬂﬁyeitvvefs rdeidd (Na,520) rhd @fmdén&&tedﬂ The

K2C03 in 7:3 MeOH/water. After 2.5 h, the bulk of the _
METIde S PREFiSS BY W cussesive ?h@maé%gramléea/@sop%}(%ﬁq @ﬁ% 1

DSHRED g (ot SR BRI A0 M

v.aompotial (1896irAE 2584 Yigld) as a yellowish solid: : MS (electrospray, + ions) m/z
5- br ono- 3- am no- 2- t hi ophenecar boxyl ate as a yell ow
s@/PéMtH4 g, 1009 . Part C. Br SOOW N OH 15

[0094] A solution of ethyl

5- br ono- 3- am no- 2- t hi ophenecar boxyl ate (1.0 g, 4.2

mpak9) cand di et hyl f or mam de di net hyl acetal (1.1 ni,
8.5muol) in EtCH (30 nL). was heated to reflux for

50 min. After cooling, the solvent was,regbved in

vacuo. The residue was coevagor s tOHuene (2 Xx
20 nL) to yield net 5- by onB: 3

(((di net hyl ani n@,m%i%enﬁ)im rjﬁ) -

te . The residue an (( =

N
-th /op‘benecar boxyl a
ani no- 2- net hoxy) phenoxy) - 2- et hyl A3 opanol (0.90 ng,
4.2 mol) (described in Part B of Ex8nple 82) were
65(%] Wi t §in0e BRceditedds REEMedlif PR&ED! BInAT HIkafpldd2 were

mn. After cooling, the mxture Was
c lemphayed (v apived tiic20dgctsif Paxt 3 toGh2 GrPespondif®carbex@hic-acid of the

g S pn b Gy of i At vt SHECY ARG MeRR. MepAs

%mqsérmg ROBROK ¥ ALCTBYD (R1,BLANROH <dftidh & BPCSRlditHen
. -50 WD 2007/ 0567226 PCT/ US2006/ 041725

Patltrm@ at @0 °le0183 (Omit) yield@d thE: degsH methymsm eompound. 'H NMR 9

6- b 4- h 4
BB IR A gpsonit ff (5 B ah i Tt 6 b Hiz: 1ED,
ng(d 2=4 C%%IQ %JPJ 9%@%%%%@”??9"(?&1[}‘1 2%k (121 iP7.48d8=8.5
t éiz aH); szm;a: pmmemummm mé); fAINMAGESMS61 Mil). 0. 0088

nmol ), N2-degassed di oxane (1

EXAMPLE 94
1-(4-(6-(2,4-dichlorophenyl)-4-oxo-thieno[3,2-d]pyrimidin-3(4H)-yl)-2-
methoxyphenoxy)-2-methyl-2-propanol

Cl cl

0 OMe

s
W,
N=/N\©\o /\’/OH
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m.) and N2-degassed water (0.5 nmL) was heated in a 110
C bath for 30 mn. The m xture, upon cooling, was

w@ouresh7eet o hal f-saturated NaHCO3 (3 nlL). TheP@i/xs200€041725

10

15

20

25

was extracted with CH2C12 (2 x 5 nlL). The conbi ned
organic layers were dried 10 (MgSO) and concentrat ed
in vacuo. The residue was chromatographed (4 g silica,
CH2C12 to 50% Et OAc- CH2Cl12) to provide

1Pt A GMthylSﬂgﬁ-gﬁﬂbwy¢tynud@}gl@nphene-2 carboxylate

t hi eno[ 3, 2-d] pyri m di n- 3(4H) - yb) - 2- met hoxyphenoxy) - 2-m
et hyl - 2-propanol as an off whjjte solid (41 ng, 71%.
1H NMR (CDC13) 6 8.09 (s, f’ omd4 (s, 1 H), 7.49
(m 2 H), 7.29 (dd, J = Hz 1 H), 6.84-6.96 (m
3 H, 3.81 (s, 5H, 1.30 (s, NﬂilH) HPLC 15 (Met hod #7)
4.2 mn; LCMS (ES) mz 491 &MQ—I) EXAMPLES 95 TO 103
[ 0096] The foI I ovvi ng conpounds Gkere prepared from

m%gyo[ LR %9?%111% phmsthalg-apine-3-thiophaieghendyy (10s, 64
QH% I | M) RN 0
descrlabeolg)lil n rtgrpfplﬁ% 94 Pa?)tlﬂé\%%gggtﬁ?%%b ﬁa%rg&sdé\?ad}oggﬁse o
f sueinad@tersons tomiimiate intemed tatiperasreveidved °Cy TRAA0GML, 83
tenperature 1o 100 C. In sone case a, | arger excess

(@alqb Aftergtiring ond ﬂmo@eﬁwﬂ%ma w?det%%%rahﬁoeog@.
efa%&fé ARet Eb‘hﬁ‘ﬁ &)Qx%nﬁé‘ rtﬁ@?éa%@@??ﬁo&é@ﬁ%fcé cold

mst hanol  was US enove traces o
1wé1’&r OX & LY. hTemi{tBredva] smnfed forcddOnmB1. The solid was collected by

H) -yl)-2-net hoxyphenox )-2-nethyl -2 25 propa For
cﬁmﬁﬁ@dgrsg%rw th watss @) BL). paonatiaiydped pp @&:‘%@42 Eho residue

2 P bl RS O DAL NER b o e o

Qv flExeagdtdadiing)-WekiphEieCattoRitite as paeliswiseld (10ng, Mi6th).
(mn 95 4-Cl-2-Me-Ph 471 4.1 1H NWR (CDC13) S:. 8.16
(s, 1 H, 7.40 (m 1 H), Method #7 7.28-7.34 (m 3

7 Odc - 7 , 3.89

(F% ?Bt,B'zl.%{%'?’qél“(@"é’(lss'm%g@‘?@'f%‘z-zpé%giﬁi% 1H NVR

(CDC13) S 8.06 (s, 1 H, 7.39-7944 (m 3 H), Method

#7 7.15-7.17 (m 1 H), 6.84-86.9 m 3 H, 3.82 (s, 5

H, 2.28 (s, 11), 2(s, B=x{, /[s, ¥ 4- MO Ph 453 3.8

"H NWVR (CDC13) S: 8.04 (s, 358760(m 2 H,
[0092] To a stirred solution of i-Pr,NH (6.2 mL, 3.2 mmol) in THF (100 mL) in a
dry ice-i-PrOH bath was added, dropwise, n-butyllithium (2.5 N in hexanes, 17 mL,
43 mmol). After 5 min, the mixture was placed in an ice-water bath. After an
additional 5 min, the mixture was cooled in a dry ice- i-PrOH bath. To this stirred
solution was added, dropwise over 2 min, a solution of the methyl 3-
(trifluoroacetylamino)-2-thiophenecarboxylate (3.5 g, 14 mmol) in THF (15 mL).
After 5 min, 1,2-dibromoethane (4 mL) was added in one portion. After 5 min,
MeOH (3.5 mL) and saturated NaHCOj (150 mL) containing sodium thiosulfate (5 g)
were sequentially added. The mixture was removed from the cold bath and allowed to

warm to room temperature whereupon EtOAc (250 mL) was added. After partition,
the aqueous layer was extracted with EtOAc (2 x 100 mL). The three combined
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Met hod #7 7.37 (s, 1 H), 6.83-6.95 (m 5 H), 3.80 (s,
5H, 3.79 (s, M 2.50 (br s1 H), 1.29 (s, 6 98

wd2/0RIT26151 4.2 1H NVR (CDC1l3) 8: 8.06 (s, 1 POT/US2046041725

10

15

20

25

(s, 1 H, 7.22- Method #7 7.60 (Ar A2B2, 4 H),
6.84-6.96 (m 3 H), 3.82 (s, 5 H, 2.64(q J =8 H,
2 o@mclaﬁ:@s {ere WashBd with 3#in€ (2 4 480 nii?) drii Mg'&ﬁ;&-) Bhd d@icentrated
4.0 "HNMWR (CDC13) S 8.09 (s, 1 H), 7.66- (Ar
Mt Yasso # T hapmsitlue avasipbsopbasironie Celitef)545@nd sh@ngi?og(r%ﬁhei (12 g

Hg%lci IgF%NMl-? (E%%é%%exl 1e)s éo é‘% %tbﬁ%e:gaspbs, é%.}ngf.?% Pﬂle pq-gduct-

ég&ﬂﬁmﬂﬁbﬁ%ﬂgﬁﬁgeﬂ:%hblﬂed%d&&m&nﬂb aﬁh 106, s11~1]ca—ge§ 10%

6 E10AC gge@nnersh SQn&/@uB (tq prqvmi_el) r(l@tmil-’&})rogao 8 (@ﬁlupsoacqtqu;mno) -2-
7..93 hod #7 -7.89 1

HjHOPA! B gy 3(“?1’?5 alparﬁ %ff)"%%"l‘fi o4 g((%ﬁ/g »11) 6 06 (d,

J [(ﬂ)9§] Hz M@aﬂﬁ) 5-b§or§c5—3 tr%c(r@dce%ldﬂmo) @tﬁg}éﬁe‘hecﬁboxﬁaté Log,
(br s, 1 1 (s, 6H) 102 4-NH2-Ph 43

( 6:B@m31p1)87ve8s snmdgq 120 mL of 0. 9556N I@;Clezmg HyleOR/witst-hager 2.5 h,

# 91-7.

Hﬁw@l%k of %f}\’l%f?%gvag régno‘iedg%(‘@cw TS S irifoney Beveen
blnh{l:\/ﬁ 1

VBt hod #7 H) , 73@22?20,0(1?%0 ,Tllfgacf)rgir}l gjﬁa@%g‘(’vﬁ; &é&mﬂ gS6C.34_;61n d

( wpn@ntted irByRio fsproyRiedgethyl, 5-bonio-3emimg-2-EXopRinEcarbaxylate as

4 Chl o y - 3- (4-(2-hydroxypropoxy) - 3- met hoxyph

eﬁ Fhews 8151%)? 1-8(’5’0?5c1] pyrimidin-4(3H-one OOCH cl S

I \ NN -52 V\D 2007/ 050726 PCT/ US2006/ 041725 Part A

1- (2- Met hoxy- 4-ni trophenoxy) propan-2-one O 0'-'K 2N

W@ g

[0094] A solution of ethyl 5-bromo-3-amino-2-thiophenecarboxylate (1.0 g, 4.2
mmol) and dimethylformamide dimethylacetal (1.1 mL, 8.5 mmol) in EtOH (30 mL).
was heated to reflux for 50 min. After cooling, the solvent was removed in vacuo.
The residue was coevaporated with toluene (2 x 20 mL) to yield methyl 5-bromo-3-
(((dimethylamino)methylene)amino)-2-thiophenecarboxylate . The residue and 1-((4-
amino-2-methoxy)phenoxy)-2-methyl-2-propanol (0.90 mg, 4.2 mmol) (described in
Part B of Example 82) were mixed with phenol (4 g) prior to heating at 130 °C for 40
min. After cooling, the mixture was chromatographed (120 g silica, CH,Cl; to 50%
EtOAc- CH,Cly) to provide 1-(4-(6-bromo-4-oxo-thieno[3,2-d]pyrimidin-3(4H)-yl)-2-
methoxyphenoxy)-2-methyl-2-propanol as a tan solid (1.2 g, 67%).
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[0097] A mixture of the potassiumsalt of
4-ni troguai acol (2.00 g, 9.65 mml) and chl oroacet one

W@ 201®35072¢ 14.5 mMmmol) in 20 nL of DMF was heat AT/a82080@ 1725

10

15

20

25

for 3 h. 5 The suspension was cooled to rt and dil uted
with water. A precipitate formed which was filtered,
wkahdd. wi th water and dried under vacuumto afford the
title conpound 1.63 g) as an off-white solid. 1H NWMR
(CDC13) S 2. 29 €B.96 (s, 3H), 4.71 (s, 2H),
6.74 (d, J = 8.80 1H), 7.76(d J:220Hz 1H),
7.84 (dd, J = 8.79 0 kbz, 13C NVR (CDC13)
8 26.37, 56.33, 73. 62 , 117 36 142. 33,
10 149.23, 152.49, 203.403 HP -( hod 1 98 min,
(100% ; LCMS (ES): mz 226N=[/Mk

1- (2- Met hoxy-4-ni trophenoxy) propan- 2- oI O- 2N O

TI3he ﬁ%@x@w# [kt onahionslsedlpspmidin 34sd)-2-
gg%t%o soI g¥|_o—n of%N?il}—gd}g éssﬁnngto ?2@@%{)[’% r|t nwg.SS

miichforétMzetredpmineacid/ €l rﬁg,rﬁ IR midod), Nas@@p@lang,\mw mmol),
tir for ddlted th 0.2 of HOAC
S I sztﬁpéﬁgpyiglmplgqae)p@ duqaplléloulﬁg,e(}:&n%&& lg{rgl)v\gg-degassed &oxane ¢!

A A DS .

thidnire ilpbmmlgbﬁés?})mﬁedlm%hzﬂﬂsatdratedm dHECoF (3 rﬁH) The mixture
03-4.05 (m 1H),
4“??3 e&traz@d(vﬁth iiﬁszchﬁg@ l(ﬂif) Ihe—corgblasd peganig|lgyersywers dried

Byed0 e p ol vighP gt ey Bffiogoldy (Fy siia

101512@2 to ]SID% E@A&Iﬂ-lz@ﬂz) tdﬁﬂov?&l @44&3 e4- mcbﬁﬁolﬁ%nylbﬂL&o—
mn retention tine, 100% ; LCMS
(E@no[%?zd]wzsmdzs%%m Je2-mefRyphenysy)- 1256 -2-propanol as an off-

F)
o R P TI79): B MR GRS P b} T3¢ 6 11D, 79 (.2
hpzygmemyels) tsz;[&zenq?\'i,aga 63%»6 s /) B.or &, § Bh) 1.906s, 6H); HPLC

1(M2ﬂlﬁéﬁﬁb9<§liwnn14ﬁ%ﬁo ox'g PPt ahd)2- ol was convert ed
to the title 5 conmpound in a simlar manner as
previously described in Exanple 1. 1H NMR (DMSO-d6) S
1.16 (d, J = 6.05 Hz, BXAMMALES 98 18%104 M 4H),
3.88-3.91 (m 1H), 3.94-

[0096] The following compounds were prepared from 1-(4-(6-bromo-4-oxo-

thieno[ 3,2-d]-pyrimidin-3(4H)-yl)-2-methoxyphenoxy)-2-methyl-2-propanol using
procedures similar to that described in Example 94 Part E. Reaction times varied
from 20 min to 17h and temperatures varied from room temperature to 100 °C. In
some cases, a larger excess (up to 3 equivalents) of the appropriate boronic acid was
used. Trituration of the chromatographed products with methanol was used to remove
traces of 1-(4-oxo-thieno[3,2-d]pyrimidin-3(4H)-yl)-2-methoxyphenoxy)-2-methyl-2-
propanol. For chromatography, mixtures of MeOH/CH,Cl,, EtOAc/CH,Cl; or

EtOAc/hexanes were used as the solvents.
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4.02 (m 1H), 4.89 (d, J = 4.39 Hz,
8.79 Hz, 1.64 Hz, 1H), 7.10 (d, J = 8.25 Hz, 1H),

wQ@ 2008/06at26 J =1. 65 Hz, 1H), 7.57 (d, J 8. 25 HeCT/BBH006/041725
7.92 (d, J = 8.25 Hz, 2H), 7.97 (s, 1H), 8.39 (s,

1H); 13C NMR (DWVMBO d6) b 20.03, 55.58, 64.21, 10

73.88, 111.63, 112.68, 119943, 121.5¢, 121. 84 127. 66,
129.10, 129.57, 13%.028 4. 148. 80,

149. 32, 149.60, 155.9¢, /157N Lc\l%é hod # 1) 3.64
mn retention time, (1009 L &R nz 443 [ MeH] +.
XAMPLE 105 15

1H), 7.03 (dd, J =
8

(|Fyamgle fd - chKor ophblasgl |) -BRLCA- ( 2- hydr oxypr opd¥¥H - 3- net ho
Xypheny| )t hi eno[ |3 size d]etep%ﬂﬂl m din-4 (3H-one OH O 0S
NL<XO o ~~1 N _IpMAFH o (min)

(|R) 92- ( (A&ladanixy 441 nitlr og %@ ®id 4B, 7492w 13D,

20 1 [DP0100] Tof a soMsitedh 6@8- 7@1 04 gg 1 H), 6.92-6.97 (m,
TYD|% i 450 ?ld of THE coole ) -89 4 , 138 (s, 6 H)

dol §fi ofi-“dfledh_t| lﬁ‘a%ygﬁ odj cidt Fla?le)ﬁ %@ﬁ(ﬂzlé;;) 74 (m, 3 H),
mol) ih 50 M jof TH eﬁ\?‘g% 5}5“ (m, @4}3191? Egﬁtz(”m
Cpr—10—-R—4R-troguaiacof W m—z——
ddédl Yo by“?%)-g,ﬁ%w & )8§<m5£ P s 375
ver 10/ mn andthe- 2 ' Sl 129 (s om0
CTiopS2naerp+t72 3451“ phureak 7800 H), 7.22-
tir fo'\)ﬁ.g R, The ol Mekh‘aﬁ‘# %0 AQ Cﬁ[‘ -6%7 H 82 (s, 5 H),
esi due| di ssol ved in | 2@@ j=38
ried over anhydrous l\/g ered ‘and’ the ‘filtrate
ONeeNt [4atredn UNderaof edléced p“l@ﬁﬁﬁﬂ(@pd})@&b 110067 862879 (Ar
urified by flash chr gr aphya 1057.57 €A 19€4.95-6.97 (m, 1 H), 6.85-

lexanes/ Et OQAc; 1/00: 0 1 3 nech, 21),)3.82Bs, 5 HIRUBE(s, 6 H)

r aciol OsCNABK € clonigen rsat ed MEBIR (CEOLGEE 196 € 515 U178-78N (Ar A,B,,
he res|due furtfher todl #2/d Hhy. R as 1), ¢los Gnet ®FE,ad[¥),)6.94-6.98
silicalgel, Hexianes/[Et OAc; [(0Q:H),19 (§5H)0.40¢x &k) ent) .

ur €01f r 8eAN-Pns f | ad bBtSh pur ['H NdRU(CDElS) Ine0%R(s,AFDII. 936l T = 1 Hz, 1
nd congentratedl und@fetho@fUERd 31768 curldiTH4eridhdnd H), 7.52-7.54

ONSNTWEOY PN =TT OO0 SO0 TJTOQ

.58 g (72% of the tjtle cofipcting 8. &= §8k|1dh cHH6-H9.(m, 2 H),
HNVR (CDC13) 8/ 2 78L2 80 (iSZ@LﬁH) 25hrp 1 B 18 ks, GEDY
48023, Mzrﬁh 1H) ,#38. 86 (s, [HONBR)(CDEL)P6L10 (51 H), 56((” 9Hz,2
), 4.40-4.44 (n) | ,eth8%78 ;39 65, LHp 6.957 m. 3 +1)74(df 8 Hiz,
75 (d J = 2 bg ppl 11y 318:@451{)11375@57@ bz
18 [ 3C RARC oD g]vg? ggg .
6. 28, V0.17, 1OL6. 80, %?)g%g 29 N
15338—"HPLE (NEL hod #1) 2= ||| || et ;
LCVS (ES): miz 226 [ M+H] +.

EXAMPLE 104

6-(4-Chlorophenyl)-3-(4-(2-hydroxypropoxy)-3-methoxyphenyl)thieno[3,2-
dlpyrimidin-4(3H)-one

cl \,/) |
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15 Part B. (R)-1-(2-nethoxy-4-nitrophenoxy) propan-2-ol
OH O (QZN [00101] To 160 nlL of Et20 cooled to 0C was

wadaedsi7e€C104 (80 g; 752 mmol) in  portions OVRCT/R82006/041725

10

15

20

25

mn. The m xture was allowed to warmto rt and

(R -2-((2-met hoxy- 4-nitrophenoxy)nmethyl)oxirane (9.55
gPart A.51{2Mdthws4-adtephen’s) froppe2seen was 20 stirred
for 10 min, borane dinethylanine (3,40 g; 46.6 mol)
was added and the suspension waz\j@\i(\rred at rt for
2.5 h. The suspensi on was ¢l 8 h CH2Cl12 and
stirred in a beaker with ntiI gas evol ution
ceased. The organic | ayeN wa shed with H2O, dried
over anhydrous MgSO4, filtered and the filtrate

c tr I u

UBBE .t 24 Btk bARARE 8L LRI B RIS (£8D B9 65%imo) and
pehlofonedotry(1f15a8bh, ©IS anmdlpEr Z(thL FONIF C\aagelated at 80°C for 3 h.
Hexanes/ Et OAc; 100:0 to 100; 0  gradient) to  af

6 T suspenpomy Wastcopled to i and dilprdotig water. aAWéquBwt% 8r1m9d which

1wa%re§,%il§a %ﬂl wuter fgf d?g126 &gde%%gggu(m %_gfﬁ_@ He tlﬂéoéompound

?(12682 g)?ag%lr_lédﬂ vlvllgl)h‘é so;ﬁlggﬁl NMR CCBCQ) 85 2!92(5 31Hj) 3 93 (MH);M 71 (s,
114)1) 1B ANIR 88002, 381 6@, J =5@ 26 g{z gg) 87784 (ﬂqi, 5 8 79 Hz, 2.20

% 60 PONMHEIGHCR 83067550 105 0L D et 4173914235

21497 23“1'32 146t @o?,t AP WLOTBAethB% (1@%)m1mgm0@%grdifMﬂES) m/z 226

CINN*HI]SI on of
(R) - 1- (2- net hoxy- 4- am nophenoxy) - propan-2-ol to the
title conpound was achieved in a phenol nelt as

s L

3.94- 4.02 (m 1H), 4.89 (d, J = 4.89 Hz, 1H), 7.03

(dd, J = 8.79 Hz, 1.64 Hz, (d, 10 J = 8.25
Hz, 1H), 7.18 (d. J = 1.65 1H), 7.57 (d, J = 8.25
Hz, 2H), 7.92 (d, J = @&NZSZ @2H), 7.97 (s, 1H),

8.39 (s, 1H): 13C NVR (DVBO d6) I8 20.03, 55.58, 64.21,
111.63, 112.68, 119.43, 121.56, 121.84, 12
1@@%1) PEES o et ot s gme (300 tng, 1.33

14%3iPi 1 14 BrOGhLBM A 181, 3 d P85, Fanch idlon G,

n(§3 mef 4 rmmml) mrﬁeS m1609%0 dﬂ)@wlmél\cﬁref E8)in. ithe s@pansmn was

! Mfrtgd-l-ét rt for 1 h and diluted with 0.2 mL of HOAc followed by 2 mL of H,O. The
precipitate was filtered, washed with H,O and dried under vacuum to afford the title
compound (270 mg) as a yellow solid. 'H NMR (CDCl3) § 1.28 (d, J = 6.05 Hz, 3H),
2.68, (s, 1H), 3.87-3.92 (m, 4H), 4.03-4.05 (m, 1H), 4.23-4.29 (m, 1H), 6.89(d, J =
9.35 Hz, 1H), 7.72 (d, J = 2.20 Hz, 1H), 7.86 (dd, J = 8.80 Hz, 2.75 Hz, 1H); °C
NMR (CDCls) 6 18.66, 56.19, 65.90, 74.84, 106.73, 111.66, 117.60, 141.79, 149.21,
153.62; HPLC (Method # 1) 2.29 min retention time, (100%); LCMS (ES): m/z 228

[M+H]".
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EXAMPLE 106
(S)-6-(4-chl orophenyl) - 3-(4-(2-hydroxypropoxy) - 3- met ho

Way(mh/@ﬂylz()thl eno [3,2- d] pyrimdin-4(3H) -one BET/UM006/041725

10

15

20

~~~- N\ 20 NJ [00103] The title conpound
vvas prepared as described for Exanple 105 except for
tBertstnbst(m@hlbﬂrpmhynB}@gnzmdiekyﬁmpoﬁﬁm-gI ycidol. 1H

NVR ( Dl\/soacs%ﬂlsl 16 (d, J = Hz, 3H), 3.77-3.82,
( Retexyyphengihieng|3, %mpwdla-mﬂlrooq (m 1H) 4. 89
(d, J = 4.39 Hz, 1H), 7.03 (dd, J = 8.79Hz, 1.64 Hz,

iH), 7.10 (d, J = 8.25 Hz, |
Hz, | H), 7.57 (d, J = 8.25
Hz, 2H), 7.97 (s $-39
(DVBO- d6) 8 20. 6%, 64, 21 73.88 111.863,

112.68, -56 WD 20077950726 PET/ US2006/ 041725  119. 43,

1 , 84, 127.6 129. 7, 131.
1§88 TpBsmoR S Rornep R Btopki ol yps ePRuCIER to the title
153m:§&md[1ﬁ]a~rsﬁﬁﬂar rithner & préviofsl @esctiBedh Mlhniple 1. M NMR
12; HPLC (Method # 1) 3.64 mn retention tine,

( (DBRO-dENEL § ) = GﬁszHMBHI AT 3682, K XL 8853 00 7T OH), 3.94-

bR 4Bk T ERT ﬁ%ﬂﬁgi’% H05 %‘ﬁﬁ LI 10 @

t e n lyye =
b‘ 832‘5 i ﬁ{ﬁ@%‘{ﬁeﬂ l\ﬁ%sfwggﬁﬁfpﬁ% ?dHJ S I\?RWHZt hef 7.929d, ] =

86@6 HE,QH);T gﬁ(scmmm@ (sgvmp (I?ﬁt NMRQDMS(B&@ aszcms 55 58 64.21,
éDI\/SO d6 Hé 7(
:7%:8 51 H63, %.6%1 1I-(‘\z4,3: 1?—5-?6aﬂ.2é$4( b2,7-@6,é -.1§5129r% » 11145)?:

P13808duspr 14 86, 1880 160 539 (fiyg 2. Pt Pudepadiy 3.4

3 il rét&htNMRingHVEDER LSS (BS): 8z 443 [M+H]".

718 ¢d, 125 J = 1.65
.92 (81 J =8.25
g ;013C NVR

’ EXAMPLE 105
(R)-6-(4-chlorophenyl)-3-(4-(2-hydroxypropoxy)-3-methoxyphenyl)thieno[3,2-
dlpyrimidin-4(3H)-one

OH
S
\ N/) l

Part A. (R)-2-((2-methoxy-4-nitrophenoxy)methyl)oxirane

oD
O,N /C[o

|
[00100] To a solution of Ph3P (23.3 g; 88.7 mmol) in 450 mL of THF cooled to
0°C was added a solution of di-t-butylazodicarboxylate (20.4 g; 88.7 mmol) in 50 ml
of THF over 15 min. After stirring at 0°C for 10 min 4—nitrogﬁaiacol (10.0 g; 59.1
mmol) was added followed by (S)-glycidol (6.3 mL; 94.6 mmol) over 10 min and the
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) Method #1 411), 6.99-7.02 (m 2H), 7.11 O (d, J =
2.20 Hz, 1H), 7.57 (d, J =8.35Hz, 2H),7.92(d,J= 8.79

woi200723072g , 7.96 (s, 1H), 8.36 s,1 109 459 3. BOT/UBRoBB/MA1725

10

15

20

25

(DMSO-d6) 6 3.69- ArNH2 by OH Method #1 3.76 (m 4H),
3.99-4.07 (m route B O-iOH 411), 4.84-4.90 (m

2 hridture aZlcﬁ)&d(td dwam}l te rt&na%tlear 221 6'H1el'ﬂ>1utﬂoh]v)'as coficeb®rated and the
(d, J=8.35 Hz. 1H) 7 Hz, 111), 7.58
( desidpe dissglved in & O@qel)waShedg\glﬂ(t élzoﬁ nd bngeskleﬁpvemﬂlyﬁr

B i PR o o

7 pbfifidd BB{l4s chréehht3ghphy (silfea (gbl, PEX&ﬂe'hﬂBtOA_é 900:0 & 1:3 gradient).
8 35 Hz, 2H), 7.96 (s, 1H), 8.39 111 383 3.99
f{a@mlsgyerg concegirated unglgs reGige }pregqubre algi the residue further

3§ng<§d @;ﬁggsh'%%m%iéﬂlbhf@m (ge? ?‘If%ﬁl?e%gét@éc Bo: 0 f 630% c

"%radle&ﬂ) Pule fbctohs fibnr Wh\ﬁ@iﬂ%ﬂl@ﬁ«@?e?&mbmed and concentrated
PCT/ US2006/ 041725 Exanple # Ar Mass BPLC H NMVR
qﬁé@dl@e@p@ésm@tceaffqrdﬁ B of therittengomppynd ep a yeidpw solid.

SRR R $0.3150 5. e 550
2321@ 4, cm’m( 1HY; 4531 @dAéﬂl =fH§5 67% ddZJ 821@ Hz71}g)17(7‘§ (dJ1 =

2. 20 Hz 1H), 7. 89 (dd J 8.79 Hz 2.19 Hz 1H) 13c NMR (CDCl;) § 28.20, 44.57,

49.75, 56.28, 70.17, 106.80, 111.71, 117.50, 141.92, 149.20, 153.38; HPLC (Method

#1) 2.09 min retention time; LCMS (ES): m/z 226 [M~+H]".

Part B. (R)-1-(2-methoxy-4-nitrophenoxy)propan-2-ol
OH

oo
O,N (o}

|

[00101] To 160 mL of Et,O cooled to 0°C was added LiClO4 (80 g; 752 mmol) in
portions over 20 min. The mixture was allowed to warm to rt and (R)-2-((2-methoxy-
4-nitrophenoxy)methyl)oxirane (9.55 g; 42.5 mmol) was added. The suspension was
stirred for 10 min, borane dimethylamine (3.40 g; 46.6 mmol) was added and the

* suspension was stirred at 1t for 2.5 h. The suspension was diluted with CH,Cl, and
stirred in a beaker with H,O until gas evolution ceased. The organic layer was
washed with H,O, dried over anhydrous MgSQ,, filtered and the filtrate concentrated
under reduced pressure. The residue was triturated in CH,Cl,, filtered and the filtrate
purified by flash chromatography (silica gel, Hexanes/EtOAc; 100:0 to 100:0
gradient) to afford 6.83 g (70%) of the title compound as a yellow solid. "H NMR
(CDCl3) 6 1.31 (d, T = 6.59 Hz, 3H), 2.77 (br s, 1H), 3.90-3.94 (m, 4H), 4.05-4.08 (m,
1H), 4.24-4.32 (m, 1H), 6.92 (d, J=9.35 Hz, 1H), 7.74 (d, T =2.75 Hz, 1H), 7.88 (dd,
J=8.79 Hz, 2.74 Hz, 1H); ®C NMR (CDCls) & 18.64, 56.18, 65.87, 74.85, 106.73,
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(s, 1 8.45 (s, 1H 113 339 3.73 1H NMR (CDC13) S
7.44-7.46 Method #1 (m 4H), 7.52-7.59 (m 41 , |/

w@ 2850707860 (m 211), 8.15 (s, 1H) 114 10H 355 BCBHOSHBL/041725

10

15

20

25

NVR (DVSO-d6) S 6.89 (d, Method #1 J = 8.79 Hz, 2H),

7.31 (d, J = 8.79 Hz, 2H), 7.57(d,J=8.35 Hz, 2H), 7.92

(d11.66,418.609141z76, 1281p0, T53963; ([-E’LCI.{'MethSdﬂﬁ)ZW miidyetention time;

9,89 br @O@}Z;% 115 OH 369 3.53 'H NVR (DVBO d6) S 4.57
CM3Hc 283[M+§] 71 Hz, 2H), 5.35 (t, 1H), 7.48

(s, 4H), 7.59 (d, J = 8.79 Hz, 211), 7.93 (d, J =

8.79 Hz, 211), 7.98 (s, H-1)., 8.41 (s, 1 116

OPartlC, -\ OH 399 3.51 1H NMR (DMBO- d6) S 3.72- ArNH2 by

Met hod #1 3.76 (m 21-1), 4.05 (t, 2H), 4 32 route B

(t, 11-1), 7.09 (d, J =9.23 Hz, 21 H44 (d, J =

9.23 Hz, 2H), 7.57 (d, J = 8079 92 (d, J=

8.35 Hz, 2H), 7.97 (s . 1H) 117 413 3.68

111 NMVR ( DVSO- d@)—g Ar'\‘\l y'O N~ O OH Met hod

#1 J = 6.16 Hz, 311 U 2y, Tdute B 3,83 4. 00

(m 3H), 4.92 (d, J D484 b 1H), 7.08 (d, J = 9.23

HZQO IBE-]) Condrérs({ah, of&(R?‘—1%2836ﬂ1hxy—4%hﬂinopheﬁ&}0¢rophn=2 81 t?SQhe title

2H), 7.92 (d,.J = 8.35
cvmn%lds% ashlettedm aNIRD bnébaﬂésw@b@ @@Xawﬁ %% #iNMR

(s N16 Gt 35708 R, 37 Pl 407 01y T, .04

8432 (bs JH%H).SQQCQ$—(ZD’59 Hz, 1H), 7.03 (dd, T = 8.79 Hz, 1.64 Hz, 1H), 7.10 (d,
J=8.25Hz, 1H), 7.18 (d, J = 1.65 Hz, 1H), 7.57 (d, = 8.25 Hz, 2H), 7.92 (d, ] =
8.25 Hz, 2H), 7.97 (s, 1H), 8.39 (s, 1H); *C NMR (DMSO-dg) & 20.03, 55.58, 64.21,
73.88, 111.63, 112.68, 119.43, 121.56, 121.84, 127.66, 129.10, 129.57, 131.02,
134.09, 148.27, 148.80, 149.32, 149.60, 155.91, 157.23; [a]sso = -10.1° at 23 °C for
12.3 mgin I mL CH,Cl,; HPLC (Method # 1) 3.64 min retention time, (100%);
LCMS (ES): m/z 443 [M+H]".

EXAMPLE 106
(S)-6-(4-chlorophenyl)-3-(4-(2-hydroxypropoxy)-3-methoxyphenyl)thieno[3,2-
d]pyrimidin-4(3H)-one

Cl \ l /J I

[00103] The title compound was prepared as described for Example 105 except for
the substitution of (R)-glycidol for (S)-glycidol. "H NMR (DMSO-dg) 6 1.16 (d, T =
6.05 Hz, 3H), 3.77-3.82, (m, 4H), 3.88-3.91 (m, 1H), 3.94-4.02 (m, 1H), 4.89 (d,J =
4.39 Hz, 1H), 7.03 (dd, J =8.79 Hz, 1.64 Hz, 1H), 7.10 (d, J = 8.25 Hz, 1H), 7.18 (d,
J=1.65 Hz, 1H), 7.57 (d, ] = 8.25 Hz, 2H), 7.92 (d, ] = 8.25 Hz, 2H), 7.97 (s, 1 H),
8.39 (s, 1H); ®C NMR (DMSO-ds) §20.03, 55.58, 64.21, 73.88, 111.63, 112.68,
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119 369 3.51 1H NVR (DVMSO-d6) S 4.57 (d, Method #1 J
= 5.71 Hz, 2H), 5.37 (t, 1H, OH7.39-7.54 (m 4H),
wQ@ 288/06a26 J = 8.79 Hz,2H),7.93 (d, J = 8.35 HeCT/BBD0p6/041725
7.98 (s, 111), 8.41 (s, 1 120 399 3.55 'H NWMR (CDC13)
S 2.05 (br s, Ar.NH2 by Method #1 1H), 3.99 (br m
21)19.43, T .36, 121.941t 127186, 229).10,1.20 577151802, IIB4 8b) 1487274448 80,
749 %m égg 7.54 (s, 1H), 7.65-7.68 21-1
(34932, 19005 28b7/50537 dssPETAIS 208870 qr712508 Iega%méLEHzClz,

Aﬁ?ﬁ%@%ﬂ*@% R forhaf s b1go%h >§§EW<E%§W£@43 [M-HH].

,70271(m311)748(d J = 8.8 Hz, 2H),
764(s 111), 7.76 (d, J = 8.8 Hz, 2H), 8.27 (s, |
5 EXAMPLES 122 TO 153 o WﬂﬂNMO%ml e # R Mass

P t het,i t Le
(o, 5Tt BN R B SEB B P
3 E?(&mbfe. 1. %gpt@ts BB the(dﬁhr%"@om Onérd W ,co%]mer31éll§5§va1lable

Hz, 80 Hz, 28 7.92
8.24Hz, 2H) 796(s 1H) 8.37 (s, 1H), 9.42 (s,

1
H) ci s
\ // N-Ar
=
Example # Ar Mass | HPLC HNMR Synthetic
spec | retention Comment
M+H |  (min)
107 ) 383 [3.72 "1 NMR (DMSO-dg) 8 6.13 (5,
> Method #1 [2H), 7.00 (dd, J = 8.35 Hz,
o 2.20 Hz, 1H), 7.07 (d, Y= 8.35

Hz, 1H), 7.18 (d, J=1.76 Hz,
1H), 7.57 (4, J = 8.79 Hz, 2H),
7.92 (d, J=8.79 Hz, 2H), 7.97
(s, 1H), 8.37 (s, 1H)

108 o 397 [3.79 'H NMR (DMSO-dg) & 4.30 (s,
J\Q: j Method #1 |4H), 6.99-7.02 (m, 2H), 7.11
(d, 7=2.20 Hz, 1H), 7.57 (d, J
=8.35 Hz, 2H), 7.92 (d, T =

8.79 Hz, 2H), 7.96 (s, 1),

8.36 (s, 1H)
109 O ~oy | 459 [3-39 "H NMR (DMSO-dg) 83.69- |AINH, by
J"@: Method #1 [3.76 (m, 4H), 3.99-4.07 (m,  |route B
o ™OH 4H), 4.84-4.90 (m, 2H), 7.03

(dd, T = 8.79 Hz, 2.63 Hz, 1H),
7.12 (d, T = 8.35 Hz, 1H), 7.20
(d, T=2.64 Hz, 1H), 7.58 (d, J
=8.35 Hz, 2H), 7.93 (d, T =
8.35 Hz, 2H), 7.98 (s, 1H),

8.39 (s, 1H)
110 OH 380 |3.55 "H NMR (DMSO-dg) § 7.03 (d,
J“C[ Method #1 |7 = 8.79 Hz, 1H), 7.56-7.58 (m,
CN 3H), 7.76 (br s, 1H), 7.91 (d, J
= 8.35 Hz, 2H), 7.96 (s, 1H),
8.39 (s, 1H)
111 Me 383 (3.99 "HNMR (CDCl3) & 2.28 (s,
ﬁ Method #1 [3H), 3.86 (s, 3H), 6.88-6.89
OMe (m, 2H), 7.26-7.29 (m, 1H),

7.44 (d, T= 8.79 Hz, 2H), 7.53
(s, 1H), 7.65 (d, T = 8.25 Hz,
2H), 8.15 (s, 1H)
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123 Ac 427 4.48 1H NWVR (DMSO-d6) S Acyl ation of Ex 122

Met hod #1 2.30 (s, 311), 3.80 (s, 3H), 7.15 (dd, J =
W@209/0542¢ 2.20 Hz, 1H), 7.27 (d, J = 8.24 HzPCW/H$2006/041725
7.40 (d, J = 2.20 Hz, 1H),7.57(d, J=8.80 Hz, 211),
7.92 (d, .J.= ..8,24 Hz, 211), 7.97 (s, 111), 8.46 s,|
Mmﬁllb@CN 424 Ar56 1H NwRs{ DMB@6) 5 Ar r out e| Hmthetic
kethod #1 3.81 (s, 3H),| He2Prefestion 1), 7. 14(dd, J=8. 35| Comment
Mz, 2.20 Hz, 1H), 7.27 |(MtH] émi® 36 Hz, 1H), 7,32 (
J =112. 2D Hz, 11¥L 7. 57403d[3.93 = 8|'TIMRHRMSQRH)),5 3R3%3
ld, J = 863@:,: 2H), |7. 98[Method #11[38), 436 (dd, 7 48.3558, WO
2007/ 05p72 Sr006/{041725 EX&I?_EPHZ#HR7W&§SJ¥-PE@ H
NMR Synt hetic Comments |spec|r et ent an)I\7H5I8I(<( A RYY 125
(CH2) 4Mp 455 4.19 'H NNR (CDPC13) 624} ~ $- 11,
Net hod #1 0.95 (t, J = (7.7 Hz, 311793 d&f& Sllg)%s s {70
H-——2143—(auipiet—d-= 2 7. 2 (s 44,
4.0%3 (1, 2R, 7.0 He)Y R741 F T %98
(d, 1H = ), 745 (SR A6gL o
SRS I3 - g (55 5478 ‘lﬁNﬂ/LR"dﬁMso"ds)% 89 (d,
Method #1 |J = 8.79 Hz, 2H), 7.31 (d, T =
8.79 Hz, 2H), 7.57 (d, 7= 8.35
Hz, 2H), 7.92 (d, T = 8.79 Hz,
2H), 7.96 (s, 1H), 8.36 (s, 1H)
9.89 (br s, 1H)
115 369 |3.53 "H NMR (DMSO-dg) 8 4.57 (d,
J"Jij/\ Method #1 |J = 5.71 Hz, 2H), 5.35 (t, 1H),
7.48 (s, 4H), 7.59 (d, T=8.79
Hz, 2H), 7.93 (d, T = 8.79 Hz,
‘ 2H), 7.98 (s, 1H), 8.41 (s, 1H)
116 O ~on | 399 P31 'H NMR (DMSO-dg) § 3.72-  |ArNH, by
J\r©/ Method #1 |3.76 (m, 2H), 4.05 (t, 2H), 4.92 [route B
(t, 1H), 7.09 (d, T=9.23 Hz,
2H), 7.4 (d, T=9.23 Hz, 2H),
7.57 (d, T = 8.79 Hz, 2H), 7.92
(d, T = 8.35 Hz, 2H), 7.97 (s,
1H), 8.39 (s, 1H)
117 \/L 413 [3.68 TH NMR (DMSO-dg) 5 1.16 (d, |AINH, by
0 Ol Method #1 |T = 6.16 Hz, 3H), 3.33 (s, 3H), |route B
Q 3.83-4.00 (m, 3H), 4.92 (d, ] =
4.84 Hz, 1H), 7.08 (d, T = 9.23
Hz, 2H), 7.44 (d, T =9.23 Hz,
2H), 7.58 (d, T = 8.79 Hz, 2H),
7.92 (d, T = 8.35 Hz, 2H), 7.97
(s, 1H), 8.39 (s, 1H)
118 355 [3.61 'H NMR (DMSO-dg) & 6.90-
Q Method #1 |6.94 (m, 3H), 7.32-7.36 (m,
OH 1H), 7.58 (d, T = 8.35 Hz, 2H),
7.92 (d, T = 8.34 Hz, 2H), 7.97
(s, 1H), 8.39 (s, 1H) 9.93 (brs,
1H)
119 369 [3.51 'H NMR (DMSO-dg) 8 4.57 (4,
y@y Method #1 |J = 5.71 Hz, 2H), 5.37 (t, 1H),
OH 7.39-7.54 (m, 4H), 7.58 (d, ] =
8.79 Hz, 2H), 7.93 (d, ] = 8.35
Hz, 2H), 7.98 (s, 1H), 8.41 (s,
1H)
120 @ 399 [3.55 ' NMR (CDCl3) & 2.05 (brs, |ArNH, by
Method #1 [1H), 3.99 (br m, 2H), 4.14 (t, |route B
o ™>" 2H), 7.01-7.08 (m, 3H), 7.44-
749 (m, 3H), 7.54 (s, 1H),
7.65-7.68 (m, 2HD), 8.14 (s, 1H)
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s, | 126 (CH2)4CO2Me 499 3.78 "H NVR (CDC13) S ArNH2

by route B Method #1 1.81- 1.96 (m 4H), 2.43 (t, 2H,
wa200745052¢Hz), 3.69 (s, 3H), 3.89 (s, 3H), 4.POr/(52006/041725

2H, J = 6.1 Hz), 6.91- 6.95 (m 2H), 6.98 (d, 1H J

=84 H), 7.45.(d, 2H JAB = 8.7 Hz), 7.54 (s,

Rkample@b (0, 2H, 3B 8. 7 eS| LAPECT [ 127 ( CHAMICONID 48 8ynthatic
3 39 ' H/NVR (CDCI3) S Hegké Mgetdod?6 with Met hod #1 |Comment
81- 1196 (m 4H), NH3/MEDH ZnidB (t, 2H ). 3.89 (s,

H2CH2OH 4 49 oMd NVR ( DVBO- d6) 'S $% B2 {64 Ui H
bt hod #1 3.72-3.75 (m 2H) 3. 77 (%76 (P 3-84z08D)(§27

A~ -

1,

3H) 1214. 13 (t , 6.91] 369 7. 04 ( m'HIMR (CDCADS §.86 (s,
2H), 7.%4 (s , 7.66| (d,| 2H), 3H4.029,1 (b, 3T 48(d,
d

M

N
;

4191 (¢ 11-1) 7 (dd,—J &1H) 80 Hz - 2 20 Ha
111), 7. 10(d, J=8. 80  Hz, 1H) 7.18(d,J= 2.75 Hz,

1H), 7.56(d, ] =8. 79H = 8.80 Hz, 2
By (s, (1H), 8. 39 (s%@@%ﬁ%ﬁ??ﬁésone K

PCT/ US2006/ 041725¢; . oo - - - - - .0 L. Exanpl e
# R Mass HPLC H NVR nnE@/s@\ec retention
N R
N/J OMe
Example # R Mass| HPLC HNMR Synthetic Comments
spec | retention
M+H| (min)
122 |H 385 [3.62 'H NMR (DMSO-d¢) &

Method #1 {3.78 (s, 3H), 6.88-6.93
(m, 2H),7.12(d, T =
1.65 Hz, 1H), 7.57 (4,7
= 8.80 Hz, 2H), 7.92
(d, J=8.24 Hz, 2H),
7.96 (s, 1H), 8.37 (s,
1H), 9.42 (s, 1H)

123 |Ac 427 |4.48 'H NMR (DMSO-dg) § [Acylation of Ex 122
Method #1 |2.30 (s, 3H), 3.80 (s,
3H), 7.15 (dd, T=8.79
Hz, 2.20 Hz, 1H), 7.27
(d, 7= 8.24 Hz, 1H),
7.40 (d, T =2.20 Hz,
1H), 7.57 (4, T=8.80
Hz, 2H), 7.92 (d, T =
8.24 Hz, 2H), 7.97 (s,
1H), 8.46 (s, 1H)

124 |CH,.CN 424 [3.56 "H NMR (DMSO-dg) & |AXNH, by route B

: Method #1 {3.81 (s, 3H), 5.22 (s, | -
2H), 7.14 (dd, T = 8.35
Hz, 2.20 Hz, 1H), 7.27
(d, T = 8.35 Hz, 1H),
7.32(d, T =2.20 Hz,
1H), 7.57 (d, T=8.79
Hz, 2H), 7.93 (d, T =
8.35 Hz, 2H), 7.98 (s,
1H) 8.43 (s, 1H)
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MtH (mn) 129 CH2CH20S2Me 507 3.53 'H NWR (CDC13) S

Treat nent of Ex 128 Method #1 3.17 (s,

wowdonoMy@ 3H), 4.33-4.35 (m 2H),

3H), 3.

88 (s,

4. 64- 4. 66 POT/URD6/041725

6.95 (dd, J = 8.79 Hz, 2.20 Hz, 1H),6.99(d,J= 2.20
Hz, 1H), 7.02 (d, J = 8.24 Hz, 111), 7.44 (d, J =
ESGhpkdzi| 2H), R/.53 (s|Misk]l)HPIL 6p (d,HIMR= 8. 8Byhtific Comments
H, 8.13 (s, 1 130 @EeMdME 486 3.54 1H NWVR
(DVMBO d6) S Acylation ¢88 Method #1 2.82 (d, J
g 4185 HEH)We h MeNCO 3#19 [4.13. 90 (B NMRHCDCY). 29 |AENH, by route B
2H), 4.48 (t, 211), 6. od #1 [6.98 (125 Hikz, 38),20 Hz,
114), 6/96 (d, J = 2.75 Hz, 1H),|128032@dH.) = 8. 24
Hz, 1H)| 7.26 (s, 1H| 7.45 (d, [43&n@tepd=ftz 2H),
7.54 (s| 1H), 7.66 (d| J £ 8.80 [2Hr382(y3Mgt0i4 (s,
1H) 131|CH2CH2OMe 443 3. 64| 1H NVRC T3 Hyp), 6.91
Met hyl alion of Ex Method #1 3.46[ (s> "B 9336k 3. 83
1428 with Mel (m 211), |3.88 (s, 3% A3 | 2H),
6.91 (dd, J = 8.80 Hz| 2.0 Hz, |~ZEN. 106, V4 Gd.|J =
2,20 Hz, 1H), 7.03 (d| J £ 8.24) Kz 1H ﬁzfg’ﬁ;s (d, J
48.79 bz, 21-1), 7.52|(s,| 1H), [ (d, 725 80
Hz, 2262 H|(cH8&d,Me 499 [3.78 '"HNMR (CDCl3) 8  |ArNH, by route B
Method #1 (1.81- 1.96 (m, 4H),
243 (t, 2H, = 4.4 Hz),
3.69 (s, 3H), 3.89 (s, -
3H), 4.09 (¢, 2H, T =
6.1 Hz), 6.91 - 6.95
(m, 2H), 6.98 (d, 1H, J
= 8.4 Hz), 7.45 (d, 2H,
Jas=8.7Hz), 7.54 (s,
1H), 7.66 (d, 2H, Jap =
8.7 Hz), 8.14 (s, 1H)
127 (CH,),CONH, 484 (3.39 1HNMR(CDCI3) 8 Heating Ex 126 with
Method #1 |1.81- 1.96 (m, 4H),  [NH3/MeOH
2.43 (t, 2H,), 3.89 (s,
3H), 4.13 (t, 2H), 6.91
—7.04 (m, 3H), 7.45 (d,
2H), 7.54 (s, 1H), 7.66
(d, 2H), 8.14 (s, 1H)
128  |CH,CH,0H 429 [3.49 "H NMR (DMSO-dg) 8 [ArNH, by route B
Method #1 |3.72-3.75 (m, 2H), 3.77
(s, 3H), 4.03 (t, 2H),
4.91 (t, 1H), 7.03 (dd, J
=8.80 Hz, 2.20 Hz,
1H), 7.10 (d, T = 8.80
Hz, 1H), 7.18 (d, T=
2.75 Hz, 1H), 7.56 (d, J
= 8.79 Hz, 2H), 7.91
(d, J=8.80 Hz, 2H),
7.97 (s, 1H), 8.39 (s,
1H)
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132 CH2COMe 441 3.64 'H NVR (CDC13) 6 ArNH2 by route B

Met hod #1 2.32 (s, 311), 3.92 (s, 3H), 4.66 (s, 211),

W6 287058204 (m 2H), 7.01 (d, J = 2.20 Hz, 1HpCT/BS2M6/041725
(d, J = 8.24 Hz, 21-1), 7.52 (s, 1H), 7.65 (d, J =
8.24 Hz, 2H),..8.13 (s, 1 -61 WD 2007/050726
Mxbinplo2006/ 041R25 Exa|yse| #AIFRCVESS HRLQVRA NVR | Synthetic Comments
$ynt het| ¢ Comrent s spegspecett erttioon  MrH (nun) 133
CH2CH( OH) CO2H 473 3. 5 MEHNVRn{iIVE by
rout2e CCHEHDeGME 3. 775(7s|3.53H) , (31 SRRICHOCL)EM |Dihtment of Ex 128
4.24-4.P9 (m 1H), 6. [3- 6{Mpdod#h|3.1Hy,3H),B.881s, [with MsCL
(dd, J=8| 79 Hz, 2.64 Hz, 111), 7. o8- 334635 @D3H),

71.57 (d| J = 8.79 Hz, | 2H)| 7.92 g-é‘}—4-96(n&2 > P2 | Hz
2H), 7.D7 (s, 1M 8.4D (s, 1 134 85. 6
7.34 "H NWVR (CDC1l3) S ArNH2 by rog #6 0. 96
(t, 3 ={7.1 Hz, 3H), 1|37-[1.40 (nmC .58 (m
2H), 3.89 (s, 3H), 3.89-3.91 (m , J=7
Hz, 2H), 6.93 (dd, J £ 2.6 Hz, §§ . 95
(d, JABE 8.6, 1H), 7.08 (d, JABI-§ 4 (d,
J =8.8] 2H), 7.54 (s| 2H), 7.66
130  |CH,CH,OCONHMe 486 |3.54 'H NMR (DMSO-d¢) § |Acylation of Ex 128
Method #1 2.82 (d, J=4.95Hz, |with MeNCO
3H), 3.90 (s, 3H), 4.29
(t, 2H), 4.48 (t, 2H),
6.92 (dd, J = 8.25 Hz,
2.20 Hz, 1H), 6.96 (d, J
=2.75 Hz, 1H), 7.03
(d, T =8.24 Hz, 1H),
7.26 (s, 1H), 7.45 (d, J
= 8.80 Hz, 2H), 7.54 (s,
1H), 7.66 (d, = 8.80
Hz, 2H), 8.14 (s, 1H)
131  |CH,CH,OMe 443 [3.64 'HNMR (CDCl;) 8  [Methylation of Ex
Method #1 |3.46 (s, 3H), 3.80-3.83 |128 with Mel
(m, 2H), 3.88 (s, 3H),
4.23 (t, 2H), 6.91 (dd, T
= 8.80 Hz, 2.20 Hz,
1H), 6.94 (d, T =2.20
Hz, 1H), 7.03 (d, ] =
8.24 Hz, 1H), 7.43 (d,J
= 8.79 Hz, 2H), 7.52 (5,
1H), 7.64 (d, T = 8.80
Hz, 2H), 8.14 (s, 1H)
132 |CH,COMe 441 |3.64 'THNMR (CDCl;) 8  |ArNH, by route B
Method #1 12.32 (s, 3H), 3.92 (s,
3H), 4.66 (s, 2H), 6.87-
6.94 (m, 2H), 7.01 (d, J
=2.20 Hz, 1H), 7.44
(d, T = 8.24 Hz, 2H),
7.52 (s, 1H), 7.65 (d,
= 8.24 Hz, 2H), 8.13 (5,
1H)
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Hz, 211), 8.14 (s, 1 135 CH2CH(Pr)OH 4.71 6.76 1H NMR
(CDC13) S ArNH2 by route C Method #6 0.94 (t, J = 7.1
wWoi2007850726 1. 41-1. 55 (m 411), 3.89 (s, 311), BCPOSBQA41725
(m 1H), 4.09 (d, J = 7.5 Hz), 6.92 - 6.98 (m 2H),
7.03 (d, J=.7.5 Hz, 1H), 7.45 (d, J = 8.8, 2H), 7.54
(IBxamgielt, 7.66 R(d, J =|Nas® HBLC2H), &INMR(S, I|Syhbtic Comments
QH2CH(Et ) OH 457 6. 12 ' HpbdMReeOE13) S ArNH2 by |[route C
NMethod #6 1.05 (t. J =|M+H @ain) 3H). 1.61 (m 2H ., 4.0
(|m 1331HCHCH@BCGESHz, | 4BHB.S 6. 94'H NBIR (DU$Y-ds) S6ADGI, by route C
(Id, J=8.4Hz, 111), 7. 04(d, JpBthdd #1H2.77 613H),3.92-385 |(d, J =
8.4 Hz,| 2H), 7.54 (s, |1H)|, 7.66 |(m2H)424828(m Hz, 2
41-1) s, -62 WD 2007/ p50726 PCT/
Exanpl e # R Mass HPLC H NMR Synt hieq spec
rletentipn MH (nin) 187 QH2C( Me) &t 4 ' H
MR (CDC13) S ArNH2 by|route C N (t, J =
1.5 Hz, | 3H), 1.31 (s, BH),|1.71 (|o (s,
311), B.91(m 2H), 6.92-6,96 (n , J=8.3
hz 1347 [cHicA®u)ol Y T 4%5_?7,'3@1 74 ArNH, by route C
Method #6 10.96 (t, T = 7.1 Hz, 3H),
1.37-1.40 (m, 4H),
1.46-1.58 (m, 2H), 3.89
(s, 3H), 3.89-3.91 (m,
1H), 4.12 (d, =7 Hz,
2H), 6.93 (dd, T=2.6
Hz, 8.4 HZ, 1H), 6.95
(d, JAB= 8.6, 1H), 7.03
(d, JAB= 8.6, 1H), 7.44
(d, T=8.8,2H), 7.54
(s, 2H), 7.66 (d, T=8.8
Hz, 2H), 8.14 (s, 1H)
135  |CH,CH(Pr)OH 4.71 6.76 'JHNMR (CDCl3) 8  |ArNH, by route C
Method #6 |0.94 (t, J = 7.1 Hz, 3H),
1.41-1.55 (m, 4H), 3.89
(s, 3H), 3.90-3.92 (m,
1H), 4.09 (d, T=7.5
Hz), 6.92 — 6.98 (m,
2H), 7.03 (d, J=7.5 Hz,
1H), 7.45 (d,T=8.8,
2H), 7.54 (s, 2H), 7.66
(d, J= 8.8 Hz, 2H),
8.17 (s, 1H)
136  |CH,CH(Et)OH 457 [6.12 'HNMR (CDCl3) &  |ArNH, by route C
Method #6 {1.05 (t, J = 7.5 Hz, 3H),
1.61 (m, 2H), 4.0 (m,
1H), 4.12 (d, T=8 Hz,
2H), 6.94 (dd, 1H),
6.95 (d, J=8.4 Hz,
1H), 7.04 (d, T =8.4
Hz, 1H), 745 (d, T =
8.4 Hz, 2H), 7.54 (s,
1H), 7.66 (d, T = 8.8
Hz, 2H), 8.14 (s, 1H)
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2

H,

7.66 (d,

J=8.8 Hz,2 2H),

8s, |

138

CH2CH2C( M) 20H 471 6.14 'H NMR (CDC13) S ArNH2 by

WO omr@3B26 Met hod #6 1.44 (s, 6H), 2.02 (t, J =P6I/6St4n6/041725
211), 3.87 (s, 311), 3.94(ABq, 2H), 6.91 (dd, J =
2.6, 83 Hz, 11-1), 6.99 (d, J = 2.6 Hz, 1H), 7.19
(jGExample28. 8 Hz, RLH), 7. 4Bad, HPIC =| 8. 8 HNMR2H) , [RyfKktic Comments
(b, 2H),| 7.67 (d, J= 8,|8pec Hzst@tign8| 27(s, 1 139
HPOH 459 3. 40 IMHMVRGEHBVED d6) S ArNH2 by
rioul® B |[CHEMDE)GE 3. 43431 BFH4(m CDTL(&, RINH)by route C
3.77-3.85 (m 1H), 3. 90- 3|Method#é (1DBIL, T =25 B23H),05 (m
1H, 4.68 (t, 111), 4/98 (d, J :134(%3331{)%71(!!11-1),
7. 03 (dd, J=8.35 Hz, 2.20|Hz, 1Pf:-?816¢HD 79 Hz,
1H), 7.18 (d, J = 2.20 Hz| 1H), 7395@1%%5692696
=8. 35Hz,|2H), 7.92 (d, J = 8.35 Hz[ 72ﬁd§183(s, 1H) ,
8.39 (s, 1 140 CH2COH(Me) CH2OH 4 2 71( RVR
(DVBO-df) S ArNH2 by route|B  Met [ A5 (s) 3H),
3. 32-3.43 enploying (m| 2H), 3. 78[5 9 Ghs
arkyiat l@ncldie,cH) . 44 ﬂﬁ% t
(It | 111)@élﬂ 144065 2dd 5 1) : . i ety route B
1H), 7.10 (d, J= 8.24 ez, |11), 7. L%{¢kr) 52, 767 (s,
3H), 3.94(ABq, 2H),
6.91(dd, J=2.6,8.3
Hz, 1H), 6.99 (d, T =
2.6 Hz, 1H), 7.19 (d,
J=8.8 Hz, 1H), 7.45 (d,
J=8.8 Hz, 2H), 7.54
(s, 2H), 7.67 (d, = 8.8
Hz), 2H), 8.27 (s, 1H)
139 CH,CHOHCH,OH 459 13.40 1HNMR(DMSO—dﬁ) 8 [ArNH, by route B
Method #1 {3.43-3.50 (m, 2H), 3.77
(s, 3H), 3.77-3.85 (m,
1H), 3.90-3.94 (m, 1H),
4.02-4.05 (m, 1H), 4.68
(t, 1H), 4.98 (d, T =
4.83 Hz, 1H), 7.03 (dd,
J=18.35Hz, 2.20 Hz,
1H), 7.10 (d, T = 8.79
Hz, 1H), 7.18 (d, T =
2.20Hz, 1H), 7.57 (d,J
= 8.35 Hz, 2H), 7.92
(d, J=18.35 Hz, 2H),
7.97 (s, 1H), 8.39 (s,
1H)
140 CH,COH(Me)CH,OH 473 |3.43 1HNMR(DMSO—dﬁ)B ArNH, by route B
Method #1 (1.15 (s, 3H), 3.32-3.43 |employing
(m, 2H), 3.78-3.90 (m, (1) alkylation with
5H), 4.53 (s, 1H), 4.65 |methallyl Br
(t, 1H), 7.02 (dd, T=  |2) OsO,
8.25 Hz, 2.20 Hz, 1H),
7.10 (d, J = 8.24 Hz,
1H), 7.17 (d, T=2.75
Hz, 1H), 7.57 (d, T =
8.80 Hz, 2H), 7.91 (d,J
= 8.25 Hz, 2H), 7.96 (s,
1H), 8.38 (s, 1H)
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Hz, 1H),

7.57 (d,
8.25 Hz, 2H),
WQ@0@7/08B0726 PCT/ US2006/ 041725

J

7.96 (s,

8.80 Hz, 21-1),

1M 8.38 (s,

Exanpl e # R Mass HPLC H NWR Syni hetic Comments

7.91 (d, J =
1H -63 WO
...... . PCT/US2006/041725
spec

ref.entjon MrH .(mn) 141 CH2CHOHCH2CL 477 3.70 'H NWR

EdXad B}
95 Hz

pi chl o

S ArNH& by rou
usi ng 1H), 3.
rohydrin; 3,88

[NEasE
7$ped3|.

B8nt{om

WBicho
3thin) 4.

d #1 :BNag (d,
21-1),
19 (d.J 2)

Jynthetic Comments

T M. D

m 1H)
d, J =
iz, 1H),
d, J =

/et hod
m 4H)
0- 4.1
11), 7

7, 2H)
.14 (s

iCl 14CHGC

PH2 CHOH|

IC31,CEOBCIR0I Hz,
6.94 (dd, J
2.20 Hz, 1H),
7.44(d,J = 8.2
8.25 Hz, 211)
CH2SEt 503 3. 88
#1 1.29 (t, 3H)
3.21 (br s, 2
D (m 3H), 6.93
05 (d, J = 8.2
7.52 (s, 1H

1 143 CH2CHOH

, 340 26-

2ictipd #12

3) N8, (CINBYHG1
3.09(dHz= 4.9518H) |
1540 18,1194
F ?5 Hy, 280, 4.2

e
JEy77.85

19, 8.3 4(§-I1}INI\/F

ArNID by route B

®ingg

epichlorohydrin;

2) HCUEECL;

3) Fe, NH,Cl
usi ng

in;

, 4.

8.97 (s,

= 8.80

2M

b
9

CDi4h3)
. 84- 3.

N2 D Tk S = A T e

CrL,ORGACIRXEdat |
11 Ex 142

DB03013.

Method #1

O R @nepat,
1.29 (1, 3H), 2.60-2.90
(m, 4H), 3.21 (br s,
1H), 3.86 (s, 3H), 4.10-
4.19 (m, 3H), 6.93 (d,J
= 8.25 Hz, 1H), 6.97 (s,
1H), 7.05 (d, T=8.25
Hz, 1H),7.43(d,J=
8.80 Hz, 2H), 7.52 (s,
1H), 7.64 (d, J = 8.25
Hz, 2H), 8.14 (s, 1H)

roatelB, using
epichlorohydrin;
2) EtSH

143

CH,CHOHCH,S(O)Et

519

3.39
Method #1

'H NMR (CDCl3) 8
1.39 (t, 3H), 2.84-3.11
(m, 4H), 3.87-3.91 (m,
4H), 4.09-4.28 (m, 2H),
4.69-4.77 (m, 1H), 6.95
(dd, T=8.35 Hz, 2.20
Hz, 1H), 6.97 (d, T =
2.63 Hz, 1H), 7.07 (d, J
= 8.35 Hz, 1H), 7.45
(d, J=17.91 Hz, 2H),
7.53 (s, 1H), 7.65 (d, J
=8.79 Hz, 2H), 8.14 (s,
1H)

mCBA oxidation of
Ex 142

144

CH,CHOHCH,SO;Et

535

3.44
Method #1

'H NMR (CDCl5) &
1.46 (t, 3H), 3.16-3.38
(m, 5H), 3.89 (s, 3H),
4.14-4.15 (m, 2H),
4.63-4.69 (m, 1H), 6.95
(dd, = 8.35 Hz, 2.63
Hz, 1H), 6.99 (d, T =
2.20 Hz, 1H), 7.06 (d,J
=8.35 Hz, 1H), 7.45
(d, J = 8.35 Hz, 2H),
7.54 (s, 1H), 7.66 (d, J
= 8.35 Hz, 2H), 8.14 (5,
1H)

mCBA oxidation of
Ex 142
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(

m 4H),
4.69-4.77 (m 1H),
wdakfo7/08079¢ (d,

1H),
d

Xi dat i
m_5H)

3.87-3.91 (m
6.9
J =
(d,

7.45 J
J

4H) ,

5 (

2.63 Hz,
7.91 Hz,
=.8.79 Hz, 211),

dd, J
1H),

4.09-4.
=8

2H),
8.14 (s,

28
. 35
7.07 (d,

7.53 (s,

(m 211),
Hz, 2.20 Hz,
J PCBUSH06/041725

1H),

SCPER 535 3.
bon of Method #
3.89 (s. 3H)

Mass
spdc
MHAH

H HR
ABtefition

14amin)1 o

(JCDC13) NSRNCBA
3. 16- 3. 34

3H),

(m _211) 4

Synthetic Comments
Ex 142
63-4._69

T DO O ANAINTT DO M

m 1481 -
.99 (d
11), 7
d, J

PCT/ US2
by nt het
PH2 C( Me
f Ex 8

.73 (s
iz, 1H),

nd 3H),

OHC®1eROCH{SNE,

J = 2.20 Hz,

45 (d, J 8.
=8. 35Hz, 2H), 8. 1
D06/ 041725 Exa
¢ Comments spe
20CH2SMe 517 4

D

3.87 (s, 311
2H), 6.91 (dd
5. 95(d, J 2.2

Met hod #1 1.42

151
1H)
35
1(s,

42

J

D Hz

l_

mpl e
C re

(
. 3

Methodyl
z, 2H),
1H)

#

'HNI\/R
S, 611)

8. 25
U 1l_|))

8435 Hz

R MH
tention”

97DI\/S

'"HRIMBICDER),S 11

(42 c6H)2.8.(85

3H)73 Sh(s,(%I) 3914
@d@?ﬁbsc

i %

d

52“@
7'y = 899 WD 2H),
198, 110

% ﬂea

Tipatment of Ex 82
Th AcyO and
PMS@ ingfscOH
726

45

t ment

h Ac20
211),

146

CH,CH,SMe

459

3.90
Method #1

TH NMR (CDCls) &
2.25 (s, 3H), 2.97 (t,
2H), 3.90 (s, 3H), 4.26
(t, 2H), 6.93 (dd, J=
8.24 Hz, 2.19 Hz, 1H),
6.97 (d, T=2.20 Hz,
1H), 7.01 (d, T=8.25
Hz, 1H), 7.45 (d, T =
8.25 Hz, 2H), 7.53 (s,
1H), 7.66 (d, J=8.80
Hz, 2H), 8.14 (s, 1H)

Treatment of Ex 131
with NaSMe

147

CH,COH(CH;)CO,H

487

3.58
Method #1

'H NMR (CD;0D) &
1.52 (s, 3H), 3.90 (s,
3H), 4.09 (d, T=9.67
Hz, 1H),4.34 (d, T =
9.66 Hz, 1H), 7.00 (dd,
J=8.35Hz, 2.19 Hz,
1H), 7.09 (d, J = 2.63
Hz, 1H), 7.13 (d, T =
8.35 Hz, 1H), 7.48 (d, J
=8.79 Hz, 2H), 7.63 (s,
1H), 7.75 (d, T=8.35
Hz, 2H), 8.29 (s, 1H)

ArNH, via Path C

148

CH,CHOHCEF;

497

4,00
Method #1

"H NMR (DMSO-dg) &
3.78 (s, 3H), 4.10-4.13
(m, 1H), 4.22-4.25 (m,
1H), 4.40-4.45 (m, 1H),
6.71 (d, J = 6.59 Hz,
1H), 7.06 (dd, T =8.25
Hz, 2.20 Hz, 1H), 7.18
(d, T=8.80 Hz, 1H),
7.23 (d, J=2.20 Hz,
1H), 7.57 (d, T =8.80
Hz, 2H), 7.91 (d, T =
8.80 Hz, 2H), 7.97 (s,

1H), 8.39 (s, 1H)

ArNH; via Path C
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(d,J=8.80 Hz, 1M 7.44 (d, J = 8.79 Hz, 2H), 7.52

(s, 1H), 7.65 (d, J = 8.79 Hz, 2H), 8.13 (s, I11)
wa487@52@2SMe 459 3.90 'H NMR (CDCL3) 6 Tr eat PETYUSING/041725

Ex 131 Method #1 2.25 (s, 311), 2.97 (t, with NaSMe

211).,.3.90.(s,.311), 4.26 (t, 211), 6.93 (dd, J

o0

2.19 Rz, 11-1)Mass6.¥PL0(d, J HRMRO Hz, SyniHel)qumments
J 8.25 Hz, | bkd)| reBntibh |(d, J 8.25
b3 (s, 1H)., 7. 66tH|d, (mim=18. 80 Hz, 211)l, 8 14

B

CH,CHEGIOMOCHE)OD2H 387 3. 58 NMRVBCI)ED3 08

uestial treatment

AT WD N

)
-

T

aNZ

N

a Path C Meth
D9 (d, J 9.67
, 7.00 (dd, J
2.63 Hz, 1H),

J 8.79 Hz,
b Hz, 2,8.29(s

Hz

hd #Metho&Pl

8
1
1

. 111),

.35 Hz,
3 (d, J
1),
48 CH2d

7. 633

(.9 (d3Hj 6.080R0 |¢

3H), 330 (E.PH).B-82

(sp3H)Q3. ﬂz(s 3H}11
4.07-4. 38 )
, 6.93

fFEx 102 in
pygidiggwith POCls
follow;e_d @gMeOH

H)

2175 (d,

0 1H

7
21
1

i

=z i~

3L,

50 d6) S Ar NH2
10-4.13 (m 1H)
6.71 (d, J=6
D Hz, 111), 7.1

Path C
p2- 4. 25
111y,

a 8 (s,
4. .|40- 4. 45
= 8.25

: rgT—~ P A ~
oD gwo_lln—\- < Rl

T W
N
N — 00

J .
2H), 8.17 (5, 1H)

OH

R

N-N

150 3.69

Method #1

Treatment of Ex 141
with Na salt of 2-
mercaptothiadiazole

"H NMR (CDCl;) &
2.73 (s, 3H), 3.54-3.58
(m, 1H), 3.71-3.75 (m,
1H), 3.86 (s, 3H), 4.16-
4.22 (m, 2H), 4.49 (br
s, 2H), 6.93 (dd, T =
8.25 Hz, 1.65 Hz, 1H),
6.97 (d, T=2.20 Hz,
1H), 7.05 (d, T=8.25
Hz, 1H), 7.44 (d, T =
8.24 Hz, 2H), 7.52 (s,
1H), 7.64 (d, T=8.80
Hz, 2H), 8.14 (s, 1H)

151 555 [2.76

Method #1

Treatment of Ex 141
with Na salt of 2-
mercaptoimidazole

'H NMR (CDCl;) &
3.32-3.36 (m, 1H),
3.48-3.51 (m, 1H), 3.61
(s, 3H), 3.87 (s, 3H),
4.10-4.14 (m, 1H),
4.23-4.25 (m, 1H),
4.45-4.48 (m, 1H),
6.89-6.96 (m, 4H), 7.07
(d, J=8.80 Hz, 1H),
7.43 (d, J = 8.24 Hz,
2H), 7.52 (5, 1H), 7.64
(d, T = 8.25 Hz, 2H),
8.14 (s, 1H)

152 |CH,CH(OH)CH,CF; 511 [3.56

Method #1

'H NMR (DMSO-dg) & |ArNH, via Path C
2.28-2.56 (m, 2H), 3.68
(s, 3H), 3.82-3.93 (m,
2H), 4.04-4.05 (m, 1H),
5.37(d, J=6.05 Hz,
1H), 6.95 (dd, T =8.25
Hz, 2.20 Hz, 1H), 7.02
(d, T =8.79 Hz, 1H),
7.11 (d, T=2.20 Hz,
1H), 7.46 (d, T=8.79
Hz, 2H), 7.81 (d, T =
8.79 Hz, 2H), 7.86 (s,
1H), 8.29 (s, 1H)

- 66 -



7.23 (d
21-1),

. J = 2.20 He,
7.91 (d, J

1H)

, .57

8.80 Hz, 2H),

(d, J = 8.80
7.97 (s,

Hz,

111),

wW@2@9/06626 1 - 65 WO 2007/ 050726 PCT/ US2006/ 0417P6T/US2006/041725
Exanple # R Mass HPLC H NMR Synt heti c Comments spec
retention _MH (mn) 149 CH2CH( Me) OPQ(OWe) 2 551 3.71

10

15

"ExaNMR#( CDC13) RS SequeMdsdl HpLeatinent HMNERhod #3yntheti@omments
d, J =/ 6.05 Hz, of Ex|$82 semntdh)|, 3.80 (s, 311), 3.82
pyridine with POCI3 (SV+EBH)(mi3. 87 (s, 3H), folll owed
Hy MBOHCHCHOH&LES (m | &) [3.661. 89-|¥ 9PR(CHCIPH) , [6NOB via Path C
(dd, J=7| 70 Hz, 1.10 Hz, 1 Methods#1d7.14 @rs, 18) 3.86 3.|03 (d,
] =8.70 Hz, 1H), 7.44 (d, I = 3@44.14434 (@4HH.| 7. 54
(s, 111), 7.65 (d, J E 8.]25 Hz, [953-870@m $59-94950 OH
373 3.60 'H NVR (CDC13) S [Tr eat mel{fit o8- &H24% |s S
Net hod #1 2.73 (s, 3H)| 3.[54-3.58%'FhoRA%RbTt |of 2-
(m 1H)| 3.71-3.75 (m/| merlcapt ot H: N 1H),
3.86 (s| 3H), 4.16- 4.p2 (jm 2H),[ & 2H)
g.93 (df, J = 8.25 Hz| 1./65 Hz, J =
2.20 Hz| 1H), 7.05 (d} J |= 8.25 |_kf (d, J
% 8.24(Hz, 2H), 7.52 (s, | 1H), 7ifp ( 80
Hz, 2, 8. 14(5, 1

EXAMPLE 154

OH
0 /@O\/@
AL |

Part A. 1-(Hydroxymethyl)cyclobutanol
HO

T o

[00105] Mg turnings (1.38g, 57 mmol) were added to a well dried N, flushed round
bottom flask equipped with a condenser, magnetic stirbar and addition funnel which
was charged with THF (70 mL) and chloromethyldimethylisopropoxysilane (9.5g, 57
mmol). After adding ~10 mL of the THF solution and 1,2-dibromoethane (30 uL),
the solution above the Mg became cloudy and warm. The remaining solution was
added over 30 min at a rate that maintained a gentle reflux. Upon completion, the
reaction was heated to reflux for 45 min before cooling to 0°C whereupon a solution
of cyclobutanone (3g, 42.7 mmol) in THF (17 mL) was added dropwise over 40 min.
The reaction was stirred for an additional 45 min prior to quenching by slow addition
of 10% aq NH4Cl over 40 min. After transferal of the reaction to a separatory funnel,
the phases were separated and the aq phase was extracted 3x with Et,O. The

combined organic phases were washed with brine, dried over Na;SO4 and

concentrated .
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151 OH 555 2.76 'H NWR (CDC13) S Treatnent of Ex 141
S N Method #1 3.32-3.36 (m 1H), with Na salt of 2-

w@20803072d (m 1H), 3.61 nercaptoi mi dazol e N BCT/B$2006/041725

10

15

20

25

3H), 3.87 (s, 3H), 4.10-4.14 (m 1H), 4.23-4.25 (m

111), 4.45-4.48 (m 111), 6.89-6.96 (m 411), 7.07

( [00106]= 8rosme muuﬂngu)rwd@ Wi ddded CI‘H:F (83 M)meomm mL), KHCO;
52 (s 7.64 . J = 8.25 .  .8.14 (s, .

1@1%7 2142 7@42@331 é‘lﬁé’ &h4 misnaly ﬂ%hmwﬁﬂeé%@la%w%added in

8
(A Bt BRSNS opfky S 0B . e
Stetpefaturd 26se0b ~HB°C bRioly fallind The dekidubl H28022kas ddztroy2d 2y
Hz, 1H), 7.02 (d, J =8.79 Hz, 1H), 7.11 (d, J =
2ad@ftibizof 32BH)f potdded (NhyS,D;TA A stirking Rir)l5 rfin8 Folldwing
= 8.79 Hz, 2H), 7.86 (s, 111), 8.29 (s, 1 -66 WD
20Dl B50iT2 Bt,PCROVUSH)0hL daitmeSwas filtered through celite and concentrated

RO BTG it PR 0 (55 B BHOMERB e

%cﬁétloqu:g\ﬂg% %@ I h%rréll:'@ueveaf%r E&ﬁd}n&rﬁlmi’s‘)&r&%aﬁ giafhed on

451583 gel"/éﬁhp(lmyngpZO 161 tAdeluant. Upon concentration, 2.64 g of product diol

was obtained

Part B. 1-((2-Methoxy-4-nitrophenoxy)methyl)cyclobutanol

oaes

o
[00107] The 1-(hydroxymethyl)cyclobutanol (1.27g, 12.5 mmol) was added to a
suspension of 60% NaH/mineral oil dispersion (0.50g, 12.5 mmol) in DMSO (14.6
mL). Subsequently, 30 min after cessation of gas evolution, 2-bromo-4-nitroanisole
(1.95g, 8.4 mmol) in 5.9 mL of DMSO was added to the stirred solution. The
reaction was stirred for 2.5 hr before being poured into 0.1N HCI (300 mL). The
mixture was extracted 2x with Et20; the combined organic layers were washed with
brine, dried over MgSO4 and concentrated under vacuum. The residue was
chromatographed on silica gel; gradient elution CH,Cl; to 1:1 CH,Cl,/EtOAc yielded
0.65 g of desired product. (CDCl3) 7.89 (dd, J=2.6, 8.8 Hz, 1H), 7.74 (d, ] = 2.6 Hz,
1H), 6.96 (d, J = 8.8 Hz, 1H), 4.10 (s, 2H), 3.93 (s, 3H), 3.05 (br s, 1H), 2.22 (m, 4H),
1.87 (m, 1H), 1.62 (m, 1H)
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(dd, J = 8.24 Hz, 2.20 Hz, 1H), 6.98 (d, J = 2.19
Hz, 1H), 7.05 (d, J = 8.80 Hz, 111), 7.43 (d, J =

w@20/05w26 2H), 7.52 (s, 111), 7.64 (d, J = BPTRUBMN6/041725

10

15

20

2H), 8.14 (s, 1H) EXAMPLE 154 CHO/ I O ----b S
J;:) 4\ NO N 5 Part A

IPadth@lr oxynet hyl ) cycl obutanol HO [OH [001051 My
turnings (1.38g, 57 mml) were added to ag [l dried
N2 flushed round bottom flask equi pped h a
condenser, magnetic stirbar add cm/f@nel whi ch

was charged wth THE (70 glL) &and

chl or orret hyl di nei or gxyN | arie (®.5g, 57 10

mol ). After adding he THE lsol ution and

1, 2-di bronoet hane (30 L), the solution above the My
bpo20%] c Imxmg/tha[pcbcad]nmdesT:kﬁbed enParhCrog Exeinpie & theggoduct of Part
added over 30 ' a rate that rraln ai ned entle .

r BfYa5,eonYs5tsH Eﬁﬂt OGP OURhEPOT SGRETIGhreRHEl ngegsation

n
Stk AP Bt S S g, .
N B.ANHES, 2&ﬁ)d@d6(d$ dpiy B87 yar= &@Hn, RH),T500TRe J =eae HizptH), 6.89 (d,
was stlrred an additio

' qaeaewﬁgu@y 638%@91 i o et Wotphed R b0 Atg.00 Crs,

A a a f R eRC F Yy
f, 5‘@ tH’)ioﬂ 0 B iﬂg ! 5;33& 185 13132&2 éﬁl%hlﬁ)d%ﬁ)a 3%% LCMS
V\ﬂﬁz.aﬁpr[m{}ﬁd 3x with Et20. The conbined organic

phases were washed with brine, dried over Na2SO4 and
concentrated . .-67 WD 2007/ 050726 PCT/ US2006/ 041725

[ 001061 To the resulting ' %1\% added THE (43

m), MeOH (43 ni), KHCO3 . ) .7 mol) and KF
(4.96g, 84.4 mml). To this stirred m xtuP® was added

in one portion 30% H202 (116, A4 As the
reaction stirred for 2.5 hr he per a e rose to

- 46C before fal || SN 2 was destroyed

by

[00109] 1-(Hydroxymethyl)cyclopentanol, prepared in an analogous manner as that
described for 1-(hydroxymethyl)cyclobutanol in Example 154, was converted to
Example 155 using the procedure employed to synthesize Example 154. '"H NMR
(CDCl;) 8.14 (s, 1H), 7.67 (d, J =9.4 Hz, 2H), 7.52 (s, 1H), 7.46 (d, ] = 9.4 Hz, 2H),
7.03 (d, J=8.2 Hz, 1H), 6.96 (d, J=2.2 Hz, 1H), 6.93 (dd, J = 2.2, 8.2 Hz, 1 H), 4.01
(s, 2H), 3.87 (s, 3Hj, 2.37 (s, 1H), 1.90-1.60 (m, 8H); HPLC (Method #5) 4.46 min;
LCMS m/z: 483 [M+H].

EXAMPLE 156
OH
L OO
(o]
ol S o 0
\ N/) l
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5 addition of 32g of powdered Na2S2Q3' H2O and stirring
for 15 mn. Followng dilution with Et20 (200 nL),

wo b@7ns0ear e was filtered through celite and PCT/US2006/041725

10

15

20

25

concentrated to -P50g w thout heating. A second
portion of Et20 (200 nL) was added and the sol ution
drare\.0V,6/DidbleRpDb 2. 5jvetanesi due after concentration was
chromat ographed on silica | enploying Et20 as the
el uant. Upon concentrati on, g of product diol 10
was obt ai ned Part B.

1- ((2- Met hoxy- 4-ni trophenoxy) ®yl)cycl obutanol OH

\ 1 00107 .

ORI oA RO 35me 11 £8gmmoD im g THE (g was
agord tﬁﬁeﬁyl%@lfé&b?ﬁﬁﬂ SRk &646@ %! m%ﬂfb?e Rk r@iction mixture was
di spersio 0. 50 m).

Sethrsseiop mﬁdxyfpr 30 andldlealfdpe}eddemm tampecﬁftm@as% solatiian ¢fon,

cioBel e e RoE R Sée 1-abteihy THE Grt) e dgfens e
Lo ?%JO%B&&) e il whe S@ies A2bod BRpESH:d REQ. 50ho]dg§ The

mxture was extracted 2x with E
t méxtarerdifuteeldviol §ao0i, caklederith avsoletiomshwthrated NaHEer(izlxeSO ml),
dried over SO4 and concentrated un uum. The
- €T DasS OcHI SR SRS eSO b © S5raiPBR solic
elution CH2C12 to 1 1 CH2C12/ Et OAc yielded 0.65 g of
desired product. (CDC13) 7.89 (dd, J = 2.6, 8.8 Hz,
1Phrt B.. F4(2(Methbxy-Lniirdhenoipmetbylg6trabydib-2HGyd ani;-ol
1H), 4.10 (s, 2H) 3.93 (s, 3H), 3,05 (br s, 1H), 2.22
(m 4H), 1.87 (m 1H), 1.62 25 -68 WO
2007/ 050726 PCT/ U82006/O "‘ t ¢ OH Oi O |
Cl N [00108] Using the ure ibed in Part C
of Exanple 89, the pro t of OPart B was converted to
the title conmpound upon sequthlaI reducti on and

R e
SO, o iy tromitgamy ey o (7
1963 umol) 1 $5%t20faqefonitailey Thegreacsign. mlgttgg%@g stugq_q} % 9% °cina
Stggl l;o%b ﬁ)ﬁé&l&ﬁp(sheg% 0 é%mj%aer&m@ d{%%@ EtO]ALS(%O mL) and

washed with a solution of saturated NaHCO; (2 x 50 mL). The EtOAc layer was

dried over Na,SO4and concentrated to give the desired nitro aryl ether (2.27 g) as

brown solid.

Part C.

cl \,//, l

[00112] Using the procedure described in Part C of Example 89, the product of Part
B (2.27g) was converted to the title compound upon sequential reduction and

condensation in phenol with the formamidine of Example 1 part C. 'H NMR (CDCls)
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mz: 469 [ M+H . 10 EXAMPLE 155 OH O/ O- N OO S
[00109] 1-(Hydroxynethyl)cycl opentanol, prepared in an

wap@osoee manner as that described for PCT/US2006/041725

10

15

20

1- (hydr oxynet hyl ) cycl obut anol in Exanpl e 154, was
converted to 15 Exanpl e 155 using the procedure

edphaYem 18BN HS 32 Exaehed HY46.91Ho BisRn, ( EDCA8Y (d, 1 H),
8.14 (s, 1H), 7.67 (7d, J=9.4 H, 2H), 7.52 §s 1HL, .
71. %(é d ) 7454d.2 Y, 7.3+ 7.57 tmoB H)7.69 (ds 2¢ 1) HRLC @¥lgthod #4):

93 (dd, J = 2.2, 8.2 He,
63}?“&3 IocllMs((%S?% 499 @”{I ( 2.37 (s, 1H).
1.90°1.60 (m 8H); HPLC (I\/Ethod #5) 446 min.  LOMVB

mz: 483 [M+H. 20 EXAMPLE 156 OH S O~ ~ O C- NN
-69 WD 2007/ 050726 PCT/ UBXMPBI1 15 Part A

L BT SAL P 2SR b A Sl iy
m) was added tri met Qylp§rintigiea@Epdmedi de (2. 64 g,
11.98 mol ). The reactlon m xture was 5 stirred at

reflux for 2 h &he en cooled to roomtenperature. A
solution of tetra -4H-pyran 4-one (1.54 g, 15.41
mml) in THE (1 nl)xwas_agldedot o the reaction

m xture. The m xture was 9 ed at roomtenperature
for 1.5 hours. The m xtu{e djy A\ Wi th Et20 washed
with a solution of saturatned/NaNCOF 3 rr1)

dried over Na2SO4 and concentr at ed gi vi ngAfhe

epoxi de(2.27 g) as a brown solid. 10 Part

n[_Oh 73 ]I\/Et h lé%ndé tﬂsle %){o%gguerg %é%%ggd EY }Iigatrr%lé 9 y pﬁl-r{)o}f was
alkylated with 3,3,3-trifluoropropylene oxide to generate 1-(4-amino-2-

methoxyphenoxy)-3,3,3-trifluoropropan-2-ol. Using the procedure described in Part C
of Example 89, this alcohol was converted to the title compound upon sequential
reduction and condensation in phenol with the formamidine of Example 1 part C. 'H
NMR (DMSO-dg) 8 4.13-4.17 (m, 1H), 4.24-4.28 (m, 1H), 4.40-4.46 (m, 1H), 6.72 (d,
1=6.59 Hz, 1H), 7.14 (d, ] = 9.4 Hz, 2H), 7.47 (d, ] = 8,79 Hz, 2H), 7.56 (d, ] = 8.79
Hz, 2H), 7.90 (d, ] = 8.80 Hz, 2H), 7.95 (s, 1H), 8.38 (s, 1H); HPLC (Method #4):
4.05 min; LCMS (ES) m/z: 467 (M+H).

EXAMPLE 158
6-(4-Chlorophenyl)-3-(4-(2-hydroxypropylthio)-3-methoxyphenyl)thieno-[3,2-
d]pyrimidin-4(3H)-one

N
cl \I//, |
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~I O NO2 Ol [00111] To a solution of epoxide of
Part A (1.03 g, 9.03 nmmol) was added NaH2PO4 (1.12 g,

w@2a03/080726 ) and 4-nitro-guai acol potassi um sal pChyszoas/e+1725

10

15

20

25

(1.87 g, 15 9.03 mmol ) in 15% H20/ acetonitrile. The
reaction mxture was stirred at 180 Cin a steel bonb
fRdrt A. "bM&hogenetobéenzenetiiidlenper at ure, diluted with
Et OAc (50 nL) and washed with a §‘|9| ution of saturated
NaHCO3 (2 x 50 nmlL). The Et OA¢ rayer was dried over
Na2SO4 and concentrated to g the desired nitro aryl
ether (2.27 g) as brownOgh| i d’ 2@ Part C OH OS 1| O

N-ON1)- 1 1 '. d
00t 1ped S doblsrsibe' g Bty et o R el 87 Bad mapolpin 0 mL
Bof(cthahi60at HREs SQIRMEN soRioh @f kbudnl sl fRleGRARIG ALl (R8N g; 5.41
sequential reduction and 25 condensation in phenaol

vmnml)t ind .4 mlmfiwadénrad §§8 m%mﬁ@mnml ipdhree @ortipps RKAR 3 minutes.

esaliln% ;gspyﬁﬁglq%g %s/ 195 18@283)%58(?1 %161/30&& %pslgsm?rp s cooled

6axﬁﬁco§1€ént9atéd)und@r 1%au<(e‘a fréssiﬂ)e 1o azlaﬂ@so(h@ WﬂgKQHVI%sL l(zzseﬂ%ﬁrﬁsdiately

6 (d 2 H:
(Mthh o@ct#tbp HPELC_J_B ZBnnnn rﬁ@hﬂ&r(tﬂs? IAMS (ESD mkmp [MsHT"
EXAMPLE 157
6- (4- Chl or ophenyl ) - 3-(4-(3, 3, 3-trifl uoro-2-hydroxyprop
opypeadenyl ) thieno-[3,2- d]-pyrimdin-4(3H-one Cl |
SSoOoNOH N~ O /,"~ FF F [00113] FoIIovmng t he
procedure described in Exanple 82, p- n|t enol was

MQ

[00115] 2-Methoxy-4-nitrobenzenethiol was converted to the title compound
following the procedures described in Example 104. "H NMR (DMSO-dg) 8 1.18 (d,
] =6.05 Hz, 3H), 2.87-3.03 (m, 2H), 3.78-3.83 (m, 4H), 4.98 (d, J =4.94 Hz, 1H),
7.11 (dd, J = 8.25 Hz, 2.20 Hz, 1H), 7.20 (d, J =2.20 Hz, 1H), 7.38 (d, J = 8.79 Hz,
1H), 7.57 (d, T = 8.80 Hz, 2H), 7.92 (d, J = 8.24 Hz, 2H), 7.98 (s, 1H), 8.42 (s, 1H);
BC NMR (DMSO-dg) 8 22.58, 56.05, 64.87, 110.26, 119.92, 121.75, 121.95, 126.20,
126.68, 127.84, 129.28, 131.16, 134.29, 134.62, 149.27, 149.88, 155.80, 155.92,
157.39; HPLC (Method #1) 3.91 min retention time, (98%); LCMS (ES): m/z 459
[M+H]*.

EXAMPLE 159
6-(4-Chlorophenyl)-3-(4-(2-hydroxypropylthio)-phenyl)thieno-[3,2-d]-pyrimidin-
4(3H)-one

OH
S
e
cl ° N
W A



10 al kylated with 3,3, 3-trifluoropropyl ene oxide to
generate 1-(4-am no- 2-

worethozyphenoxy) - 3, 3, 3-tri fl uor opropan- 2-ol . UBCTYS100€041725
procedure described in Part C of Exanple 89, this
al cohol was converted to the title conmpound upon
sequenti al reduction and condensation in phenol W th

RN RN

it'fgnoiﬁ&jg a?(lﬁc}cegig{eg jies:cﬁrgég bri—'%_éan]lg%bl 91.7%%\&\?%’(63@&@%1.19 d,

Hg = am) 273190 2(a13.91 mBIB) 3103 gﬂm H03.909d, 1+-1.95828H),

(s, Met hod #4): mn; LCWB}&ES) n z:
5 4@747(( Aﬁ}), 7% | £8 894z 3H), 791 (d J=28.79 Hz, 2H), 7.96 (s, 1H), 8.40 (s,
e ( ) - 3- met hox
%Qﬁfy?ﬁ?%ﬁa %’) gt ECMS PR 0BY AT 54 S
-71 V\D 2007/ 050726
PCT/ U82006/ 041725 Part A
2- Met hoxy- 4- ni t r obenzenetlRXMBLE 160N O [00114] To a
suspensi on of 2-chloro-5-nitroanisole (1.Q0 g; 5.33

mmol) in 10 nmL of ethanol at rt a solution
of sodi um sul fide nonahydrate°(1 .4106 mol ) in
1.4 m. of water and 68 nis.o el L three

portions over 3¢ |r/fult|ng suspensi on was
heated at 100C for M Thg”suspensi on was cool ed
and concentrated under reduced pressure to a dark

10 solid which was used i mrediately in the next step.

[ ek &: AN R ShE el hut LS 5% AN

[00115] 2- Met hoxy-4-nitrobenzenet hi was converted to
the title conpound foll ow cedur es descri bed
in Exanpl e 104. 1H NWR (

O,N

[00117] To a mixture of 2-methoxy-4-nitrobenzaldehyde (10.0 g; 55.2 mmol) in 11
mL of water and 11 mL of acetone at 65°C was added a 1% solution of NaOH (13.8

15 mL) over 30 minutes. The mixture was heated at 65°C for 2 h, cooled in an ice bath
and neutralized with 10% HCI. A solid precipitated which was filtered, washed with
water and dried under vacuum to afford 12.2 g (100%) of the title compound as a
reddish-brown solid. HPLC (Method #1) 2:48 min retention time, (80%); MS (ES):
m/z 222 [M+H]".

20

Part B. 4-(2-Methoxy-4-nitrophenyl)but-3-en-2-ol
OH

oc
O,N 0

I
[00118] To a suspension of 4-(2-methoxy-4-nitrophenyl)but-3-en-2-one (12.2 g;
55.2 mmol) in 150 mL of ethanol at rt was added NaBHj, (2.30 g; 60.7 mmol) over 5
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J =6.05 Hz, 3H), 2.87-3.03 (m 2H), 3.78-3.83 (m
4H), 4.98 (d, J = 4.94 Hz, 1H), 15 7.11 (dd, J = 8.25

wWoi200785@0 Hz, 1H), 7.20 (d, J = 2.20 Hz, 1H), FCB8SZod¢/041725

10

15

20

J =8.79 Hz, 1H), 7.57 (d, J = 8.80 Hz, 2H), 7.92 (d,
J =8.24 H, 2H), 7.98 (s, | H), 8.42 (s, | H; 13C
NM&L(t@[vEI@e d63peBsiBR was stiﬁﬁd 851 fobd. }Slﬁ,lutbd Gvith6] M NG, (~60 mL)

1{2?%1'() d b:]i %vil 62810011@?,) aad cqp}ét?tga?esd Tﬁé? I gaguc e%sgﬁe to remove

: ?tﬁn%r% éﬁjgx%%%qﬁ@% '}9%%1@%16@ F%%Cm thelct d?ﬁgl' é% gas

6W(1341eﬂilmﬂr\0a1hmm]l Brini; dred @reh ymirsaixqusigyO1, Iﬁlmedp@empln)ratmn of
hi eno- [ 3, 2-d] 4

yrimdin- 4(3
cihe@lirgte smdezseﬁwed PESTES oBerre %é% Yoo Tosy 8%2‘86’61/6(9@??28“‘1 asa
r
R T R B R P R ot e ISR R
|m63§M@m{]§ 104 "H NVR (DMBO-d6) S 1.19 (d, J = 6.04
Hz 311) 2.97-3.11 (m 2H), 3.80-3.85 (m 1H), 4.99
4.95 Hz, 1H), 5 7.47 (s, 4H), 7.56 (d, J =
81,%‘8(#(.42 2 7 91 (d, J = 8.79 Hz, 2H), 7.96 (s, 1H),
HPLC (Method #1) 4.00 min; LCMS (ES)
mz 429 (MH—I) EXAVMPLE 160 O CH s J ON |10 Part A
4- ( 2- Met hoxy- 4- ni t rophenyl ) but : 02N /
[00117] To a m xture of 2- |trobenzal dehyde
(10.0 g; 55.2 mol) S~ gt ero’and 11 ni of
acetone at 65C fhs 3 %;Jol ution of NaOH (13.8
15 nL) over 30 minutes. The mixture was heated at 65C

f : h,

Bt RABH Ao ARC AR, w AR BERE AR 5 Yohsponding
washiasbauring a smtz&éd Byddoxifailed ethBﬂW[th\P&ﬁldA@m 8tQ@i s dheated in
12.2 g (100% of the title conpound

r BOlFa A @obwnl 39gyithythe fpmeanpige) | @X#&lplezl tpgeepprgte the title
rg&gggdn(an time, (80%; M (ES):

EXAMPLE 161
6-(4-Chlorophenyl)-3-(4-(3-hydroxy-3-methylbutyl)-3-methoxyphenyl)thieno-
[3,2-d]pyrimidin-4(3H)-one

S N o
cl S IN//,

Part A. Methyl 3-(2-methoxy-4-nitrophenyl)acrylate
o]

O,N o~

[00120] A solution of 2-methoxy-4-nitrobenzaldehyde (904 mg, 4.99 mmol) and
methyl (triphenylphosphoranylidene) acetate (2.04 g, 5.86 mmol) in CH,Cl; (25.0
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mz 222 [MH +. 20 Part B.
4- (2- Met hoxy- 4-ni trophenyl ) but-3-en-2-o0l OH 02N

wQ 0@1H8]72d0 a suspensi on of PCT/US2006/041725

10

15

20

4- (2- met hoxy- 4- ni trophenyl ) but - 3-en-2-one (12.2 g;
55.2 mmol ) in 150 nL of ethanol at rt was added NaBH4
( B3 Gvag stifi€d @t 20nil Jor ddkITHe solvélt WE 2ePGraidsi0r@ler reduced pressure

£ 04 DR GRIE 1A P RE R ST REHERE g/ Eeranes BOEE to
‘; Jh‘i’ﬂlaeﬂtlé’é’oﬂg?&uﬁa(f}@% AR-¥/2RE %ﬁ@pﬁ?%e?gﬁ&ty B8 white solid.

ced pressure to renove ethano r extracting
t MS @ipcaosisay, esiods)eni2BR (WHAD12, the organic | ayer was
washed with water and brine, dried over anhydrous
MySO4, filtered. Concentration of 5 the filtrate under

r d f 0 the title
cgrgr%‘f}ﬁ'n égﬁ?(‘ﬁ%@f{"oir g‘?ﬁg‘%ﬁpﬁﬁ&@‘%’ﬁ’ﬂ% #1) 3.68

mn retention tinme, (50%; MS (ES)?Q mz 206 [M OH| +.

Part C. OOH S C I J 104 Q0 The above nitro
allylic al cohol, after bei [ educed % t he

corresponding anilineylped oA sat urat ed

hydr oxyal kyl ether with H2/Pd/C in EtOH was heated in
mf0iah] pHBmakolatior @Pani Alvotipeuhd(Inkig, di8tenmbl) Ex MiplBF/MeOH

TR S s e BRIl i s

tCIH%IS\I%g%%EBgLI@ :aﬁipls %I\ﬁe %l%gli“}%'sg]s&)fﬁbﬂ]v@s Ti1fHhiRBR cQitPand Be filter

3 efl@-wad vt wAthriVieO H{Ai@ myll)) Ehe yorabieed fltrates were evaporated to

furnish the title compound (1.01 g, quant.) as a brownish oil. MS (electrospray, +
ions) m/z 210 (M+H).

Part C. Methyl 3-(4-(tert-butoxycarbonylamino)-2-methoxyphenyl)propanoate

NS

[00122] A solution of Part B compound (1.01 g, 4.83 mmol) and di-z-butyl
dicarbonate (2.11 g, 9.67 mmol) in dioxane (36.0 mL) was heated at 95 °C under
argon for 4.5 h. after cooling to 20 °C, the solvent was removed ir vacuo and the
residue was chromatographed (SiO; 230-400 mesh, 4/1 to 3/2 hexanes/EtOAc) to
provide the title compound (1.41 g, 94% yield) as a white solid. MS (electrospray, +
ions) m/z 254 (M+H - isobutylene).
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Ove 2N O [00120] A solution of
2- met hoxy- 4-ni trobenzal dehyde (904 ng, 4.99 mmol) and

woreaopso7eé ri phenyl phosphor anyl i dene) acet at e (RPCDUSZYP6/041725

10

15

20

5.86 mol) in CH2Cl12 (25.0 -74 WD 2007/050726
PCT/ US2006/ 041725 mnlL) was stirred at 20 C for 14h.

Thart D! Metiyl 8a@-(erapat@iyear bonyi#-mettuxgstnpyBaminod-2- and
the residue was chromatographed (Si02 230-400 mesh,
snethoxyphenyDprepanoate; give the title conpound (1.18g,
4/1 E/Z isomeric m xture, quant.) asoa white solid.
M5 (el ectrospray, + |ons) MZ 238 ( . 5 Part B.

Met hyl  3- (4-ami no- 2- I)prop‘aM%)ate O JD
Ove H2N [00121] To;zi) Part A conpound
(1.15g, 4.85 mmol) in HF/lvec% (26.0 L) was
added 5% Pd-C (275 ng,Regussa type) and the

suspensi on was 10 hydnat ed (1 atm) for 2h.. The
suspension was filtered through celite and the filter
cake was rinsed wwth MeOH (70 nL). The conbi ned

()lﬂ'ifﬂt esf(o\i\f{ﬁut?o\ﬁa&%a?tt@ ?o&ﬁo&nd{)(?!ﬁ:% '4%% ntu:ngi E%DMF under

uant
@Jg@@ twe2S Blld, cedium @sonatel (2.4310 16 M!dﬂ}nol) hhd Rarabufsl ammonium

m(iui\é((ﬁéﬁtg, b3:6 asapelr hberatianng B 40 migt HWy Fhéristhombeasy

%HB%%GCQ %513(8& H%"E{%L’VQQ %‘%%h 6 g’? dsj %én%ﬁp%d SfrfngRvas

diésanien ek gh6223 1CgWatkr 675 0eal) Jwds mdddad)aiﬁlrtﬁe (B30 Wiy extracted
was heated at 95 C under argon for 4.5 h. after

cwih |Eﬁ@AtC(§312i§) 1gL). {The comibingstorgamic lagers wser Washed svith water (2x30

D e 88 QR e S CR PR et Gt A0
C%Ul@@mfille§lil ALhSanSHBAVA S lof theasude Mdried melitld coﬁ@ound (1.90 g,
(el ectrospr ay, + ions) mz 254 (MH - ISObUtK/}VS‘M) I

y

- TBL\NBIE0B W @0 Tes o CVIUSka sy, 7:25ms )Paizt4 5P (
3-(4-(tert-butoxycarbonyl (4-nmet hoxybenzyl ) am no) - 2-
nmet hoxyphenyl ) pr opanoat e OX01

Part E. 4-(2-Methoxy-4-(4-methoxybenzylamino)phenyl)-2-methylbutan-2-ol

o
HN o~
0

|
[00124] A 3M methylmagnesium iodide/ether solution (6.9 mL, 20.7 mmol) was
diluted with ether (7.0 mL) and cooled to 0 °C. To the resulting solution was added
dropwise a solution of Part D compound (1.90 g, 4.42 mmol) in ether (5.0 mL). After
stirring at 0 °C for 35 min, 1M HCI (15 mL) was slowly added and the aqueous
mixture pH was adjusted to 6.5 by further addition of 144 HCI. The mixture was
extracted with CH,Cl; (3x40 mL) and the combined extracts were dried (Na;SO4)
and evaporated. Chromatography (SiO; 230-400 mesh, 3/2 tol/1 hexanes/EtOAc)
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N O1 [00123] To a solution of Part C conpound (1.41
g, 4.56 mmol) in DMF, under 5 argon, were added cesium

wa@aroseee (4.45 g, 13.7 mol) and tetrabutyl POTVDR2006041725

10

15

20

25

iodide (5.13 g, 13.6 mMml ). After stirring for 40 mn.

at 20 C, 4-nethoxybenzyl chloride (1.27 niL, 9.36

Me)thm@uadit:beﬁhry elcbhd a5as3i2 B G reaghachasy/amine mgixtwas (1.75 g,
t| nued. for 7h at 20 C. Water (25.0 nL) was added
OHES8 Of-xt ure was extracted with Et OAc (3x50 ).

T
(DRABSNT0 056i8h 4R et Ay BB, | ABONPA saled it 2ps

CH[ﬂd;/MHOH,tMeIOAGtﬂpmpm'ed by aﬁcﬂmoﬁ 8f A2C1 d3Dm) o Me€1H (540 inl) at O
hexanes/ Et OAc) of the crugq(,e af f rdedthetlé e . .
Cfﬁ'ﬁ'é‘i; H‘n{lga éi or CLEHPBEIPR O tbé;i splu’u,gg, the title

P,
B e PR RN
ublstaingd ed its KkdrodHioride\ sathv[%(erc{rG@la?y}}F 1¢9ns3 Ml/z 330 (M+H)
eS| um i odi de/ et her solution (6.9 ni

Yol he abpR HEY salt 75y s diopolye oty Bt b iy apd wgter (10

o3 SRR G905 U T R o
eholvetire(Was@xtthdted MitheTH,Glf (3x30 Mgl )aindthe chmbindd eRirscts Wte dried

HCl élS n.) was slowy added and the a}%ge'ous'zo
niMaz8Pe) amdl %@enara}edspésang wndr yagyn proyisied thedétie osmpaynd (68.0

e e RSO, SIS (REREEA L o 3

evapor at ed. Chrormt ography (Si 02 230-400 nmesh, 3/2

tol /1 hexanes/Et QAc) -76 WD 2007/050726
PtartLISzbO%A@nwZsmewphwlhémtbmlbu&w-&iy al cohol

as a 3/2 BOC- carbamate/am ne m xtuye (1.75 g,

colorless oil). [00125] A n t he above m xture
(82.1 ng) was treated wt HC1/ftoH, MeOAc

[ prepared by addition ng g3 nm) to MeOH (5.0

m) at 0 5 C and stlrrlng at 20 Cfor 30 mn] for 3h.
At(toqm]evaupm gilutoh GXfPalrtTec&apaiindq68.0tnie 021t heol)md uittonium

(78.1 uant. yield fromPart D conpound, yellow sh
s&rm@)e i AdeOR pragiafdes Ho PAC 3,0 i) ne thecraisieapion vigs heated at 62

B L ey

apélitvaithe Flr cdke)waRrthstd &ithQMEOHT 2 0ini ) UT I gthiBed filtrates were
adj usted to 10 by addition of 1M K2CG3. The
evaporated and, the residue was taken up in CH,Cl, and washed with water. The

organic layer was dried (Na,SO,) and evaporated. Chromatography (SiO, 230-400
mesh, 95/5 CH,Cl,/MeOH) of the crude afforded the title compound (38.0 mg, 87%
yield) as a colorless oil. MS (electrospray, + ions) m/z 210 (M+H).

Part G.

o) /E:[\><OH
s N o
Cl \ | . //,

-77 -



10 m xture was extracted with CH2A 2 (3x30 nL) and,
the conbi ned extracts were dried (Na2SO4) and

waoencesire@at ed. Dryi ng under vacuum provi ded t heCT/UB1086/041725

10

15

20

25

compound (68.0 ngy, quant. yield) as a colorless oil.
M5 (el ectrospray, + ions) nmiz 330 (MtH). Part F.
4[00428§m' fthe Partdt dompophé (§/1.) niZ; 627 hyibl) the f@nwimidideof Egample
00127] To a sQl ution fPartho ond 68. 0 o
Parcs 554 Shs - Bma A PAROL (HHREL Ve TVBCLAIbACatfE 30 °C
é&{ 45 guﬁ T Bt )? gHBQSd St %'z@“d’ﬁ?z@ Gt 88l fen @%ated
er argon, ter cooling to 20 C, the
nwith Mﬁ)mofmﬂ,)taade‘ﬂtetddr ()2 h;olami dolid veas dinkérewfth MeDH (4 x 0.5
cake was_rinsed with_ MeOH (20 nmi). The conbi ned

19 o El2Glker(@ x 0535 alih 581l dtied uadkd vagHEn fPHe thgdesired

| QSR (s L A2 500 WPRIAE Mk ol U NMRS @D TDs0D

anropmngrsamw K}S 0572(301=4(8C8 Haedh, 795/(8 1G)I2(ZI4Z/(WBD=I)8 8 Hz,
crude afforded the title co ound 8. 87%
SR, 31 4 PRt OF (184S, BF. 3 st AHack ori, 128 ignasth 131 G,

%%»%éé%%%@?%&&%%@*@%%%ﬂé B e

conmpound (57.1 ng, O0.27 rmol) t he formam di ne of
Exanple 1-Part C (185 rrg: 57 mml) and phenol (480
my) were mixed and heat eBXAMPEE B2 for 45 min. The

el EataRent Rt Sad PO vEbp ks PSP Dyfigors 2-a-

i solated solid was ri npyﬁnmmm:loﬂél x 0.5 5 n) and
CH2C12 (2 x 0.25 L), and dried under vacuumto

provi de the desired conpound Yo yield) as
an off-white solid. dr ops,

ppm) 8.16 (s, 1HI 8N n? 7.55 (s,
1H)., 7.45 (d, J= 8.8=% ) 31( 6.91 (m
+s, 2H), 3.87 (s, 3H), 276(m 2H) 178(m 2H)
1.31 (s, 6H); HPLC (Method #6): 7.21 nmin; LCMB (ES):

ni)iz"zl-tdr‘ghﬂ%w %%@Hﬁ'ﬁt%eﬁhfwjl}www&p‘flopyl) 3- et hoxyphe

nyl)thieno [3, 2-d] - pyrlmWone\ | OOH S N
ClL 1
OH
O,N o

|
[00129] To a stirred -78 °C solution of TiCly (1.0 M in CH,Cly, 1.43 mL, 1.43
mmol) in anhydrous Et,O (7 mL) was added MeLi (1.6 M in Et,0, 0.9 mL, 1.43

mmol) dropwise over a period of 20 min. The reaction mixture was allowed to slowly
warm to -30 °C at which point a solution of 2-(2-methoxy-4-nitrophenyl)acetaldehyde
(275 mg, 1.43 mmol) (prepared as described in PCT WO 2000/73288 Al) in
anhydrous Et,0 (0.750 mL) was added dropwise and allowed slowly warm to -10 °C.
The reaction mixture was poured into cold water and extracted with Et,0 (3 x 50 mL).
The combined ether extracts were washed with water (1 x 100 mL), dried over
anhydrous MgSO, and concentrated under reduced pressure to afford 0.253 g (85%)
of the title compound as an orange solid. "H NMR (500 MHz, CDCl;) § 1.25 (d, J =
6.0 Hz, 3 H), 1.62 (br. s., 1 H), 2.81 (dd, J=13.2, 7.7 Hz, 1 H), 2.89 - 2.94 (m, 1 H),
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15 Part A. 1-(2-Methoxy-4-nitrophenyl)propan-2-ol |
a-- ~ OOH 02N [00129] To a stirred -78 C solution of

wa@i45(72¢ 0 M in CH2Cl2, 1.43 nlL, 1.43 nmmopl) POT/US2006/041725

10

15

20

25

anhydrous Et20 (7 nL) was added MeLi (1.6 Min Et20

0.9 nmL, 1.43 20 nmmol) dropw se over a period of 20

.03 (sTREI); €86t 40l (e, X tHy, 8.324d, A+ RAHz, 1t ), 51 1idy] =% He, 1 H),

to -30 C at _which point _a solution. o . T

5083 (et mohign it B F SRy Sediod lars s mi ety tirge, 459%9)

MeAs . > +bed in PCT WD 2000/ 73288 Al)

i'n an(%{? 'frg%; t%}%g%%o nm.) was added dropw se and

allonwed slowy warmto -10 C.  The reaction m xture

was poured into cold water and extracted with Et20 (3

xPHE By ). 25 The conbined ether extracts were washed

wth water (1 x 100 nl), driedoover apkydrous MgSO4

and concentrated under reduced pree tlo afford

0.253 g (85% of thg Wt uid-asgy &t or ange

solid. 1H NVR (500 8l.25 (df J= 6.0 Hz, 3
1.62 (br. s., 1 2.81 (Nd, J=13.2, 7.7 Hz, 1

|_|) 1 ’

89 - ..2.94 1 -7 I/
RO 0 g1 Gu bt gescfBe RGEIRG 2 e of -
Hhethbxy.4-diffophbnyBpréphtz 2-ol whl redlcdPto(tHe cokFesBorditiz aniline prior to
H, 7.82 (d%, 32 8.2, 2.2 Hz, 1 ; HPLC (Method #1): |
2c@@endation atitbrthe Smmamadine (B28Y) g, 0-&%@11@93& ExpgoplejBart C in 1.0

M H2OHH] +. . 5o i S N\.l O |
L BOR RO 1N Ty ek By 2 e Shopg 72 B MR (500
SRIHZTH,00,) 8f1. 1 ( 223 (R hewyyr 2 (it g.,OpF?,rw‘yz) @aopans2; 82 Hz, 1

was rgg)uced to the corresponding aniline prior to
cHhdedGald 5 182, H.4 He 1f B, 3e8% @) HED),(D0R840g (mp] 8046.91 (s, 1 H),

180 5. 8r 1o T3 {5 T Por LM 4 /& 2 RshHg (03 Brb 0. 767

0 , . 37234 & ti
N L T L s T
2(190%) I HCMB=ER) 2m/#4 2 [NHHTE. H), 3.82 (s, 3 H), 4.01 -
4,09 (m 1 H, 6.91 (s, 1 H, 6.93 (s, 1 H), 7.30 (d,
J= 7.7 Hz, 1 H, 7.44 (d, J=8.2 Hz, 2 H), 7.53 (s, 1
H, 7.67 (d, J= 8.8 Hz, gk Abs (s, 1 H; HPLC
(Method #1): 3.75 min retentlgﬁﬁ%%érse, 15 (100%; LCWVs
( ES) Méthyl 4@&7(4-ditbfophenfdyArRobhizh@- [3,2-d]pyrimidin-3-(4H)-yl)-2-

methoxybenzoate

(o]
o) dom
N

[00131] Following the procedure described in Example 89, commercially available

methyl 4-amino-2-methoxybenzoate (0. g, 0.894 mmol) was condensed with the
formamidine (0.312 g, 0.967 mmol) of Example 1 Part C in 1.0 g of phenol at 130°C
for 0.25 h to afford the title compound (0.039 g) as a colorless solid. "H NMR (500
MHz, DMSO) 6 3.84 (d, J=12.6 Hz, 6 H), 7.22 (d, J=8.2 Hz, 1 H), 7.44 (s, 1 H),
7.58 (d, J=8.2 Hz, 2 H), 7.79 (d, /= 8.2 Hz, 1 H), 7.94 (d, /= 8.2 Hz, 2 H), 8.01 (s,
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Met hyl 4-(6-(4-chl orophenyl) - 4- oxot hi eno-
[3,2-d] pyrimdin-3-(4H) -yl )-2- nethoxybenzoate 0 O/I

woe007834720N \ CI 20 N [00131] Fol |l owi ng t he prPOTLE82M0€041725

10

15

20

25

descri bed in Exanple 89, comrercially avail able

nmet hyl 4-am no- 2- met hoxybenzoate (0. g, 0.894 mol)

V\BBI) @BUBIENS EY; MPLO (Muethod #1366 inretefioB litheg(990e)9BCMS (ES):
%? of Exanple 1 Part Cin 1.0 g of phenol at 130C

iz 7A8 1k o afford the title conpound (0.039 g) as a

colorless solid. 1H NWVR (500 25 MHz, DVsO 6 3.84 (d,

J=12.6 Hz, 6 H), 7.22 (d, J= 8.2 Hz, 1 H, 7.44 (s, 1

H, 7.58 (d, J= 8.2 Hz, EXAMPLE T8 (d, J= 8.2 Hz, 1

H, 7.94 (d, J=8.2 Hz, 2 H), 8.01 (s, -79

2oé7(74@dmﬁpmﬂb@s@d@evtbﬂlﬁzsethfxmhengl)ﬁse?‘é[g\gldlHYF imidin-4-

HPLC (Met hod #1):3.66 mn m%%on time, (99%; LCMS

(ES): mlz 427 [ MtH] +.

6- (4- Chl or ophenyl ) - 3- (4- ( 2- ethyb) yphenyl )t hi e
no[ 3, 2-d] pyri m di n- 4- 3H) ne ro N Part A
1- Et hyl - 2- met hoxy-4- Ine N| 10 [00132]
Fol | owi ng publ i shed p edu Jet hyl anl i ne was
nitrated (Bergman, J.; Sand, Tetrahedron 1990, 46,

1085) and then converted to 2- et hyl - 5- ni t r ophenol
(PCT WO 1995/ 15954). A m xture of

2Pantiy| I-Erth)’lt-l-mﬂﬁbtrm’l-“-@dtrngne 1.92 mol), K2C03
(0.200 g, 1.44 mol) and Mel .3Q0 g, 2.11 nmol) in
acetone (4.0 nL) was 15 heat 0O Cfor 15 h. The

sol ution was cooled to rt,aN d i )

concentrated and extract et it h Cl2 (3x 30 nmL). The
conmbi ned organic |layers were dried over anhydrous

NED$82) arf%llowﬁt@pubﬂiah@ﬂammﬂsresQeethyiadilpleewuﬁ@atmb(Bergman I

fford h [
ABRtth P lsdters 190 A0Rs) Sispens Phead Ot Titophenol

t Itt‘nc%f mé&?ﬁli%%%@gfgf j:r%%myll g Eﬂm@kﬁblf@%%@ £92 mmol),

K,COs (0.200 g, 1.44 mmol) and Mel (0.300 g, 2.11 mmol) in acetone (4.0 mL) was

heated at 70 °C for 15 h. The solution was cooled to rt, diluted with H,O,
concentrated and extracted with CH,Cl, (3x 30 mL). The combined organic layers
were dried over anhydrous Na,;SO, and concentrated under reduced pressure to afford
the title compound (0.347 g) as an orange oil which was used in the next step without
further purification. HPLC (Method #1): 3.46 min retention time, (75%); LCMS
(ES): m/z 182 [M+H]".

Part B.

cl \l/) |

[00133] Following the procedure described in Example 89, 253 mg of 1-ethyl-3-
methoxy-4-nitrobenzene was reduced to the corresponding aniline prior to

condensation with the formamidine (0.265 g, 0.821 mmol) of Example 1 Part C in
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Part B. Oi C 0- SI J\ |1 N [00133] Follow ng the
procedure described in Exanple 89, 253 ng of 1-ethyl-

wQ@300mesdTexy - 4- ni t r obenzene was reduced to the PCT/US2006/041725

10

15

20

corresponding aniline prior to condensation with the
formam dine (0.265 g, 0.821 mmol) of Exanple 1 Part C
i M75 30 Mo AXOBOG BAA62 PETd &fEAA0Rd Ol dt@Bpoudd THYmg] as a gray

ISt - R R ) R

HES. §0t(*s %Hh)? (747&%1— ‘7'1{}31,-527.@@@ i}H)? 7..5:9'(11_/28.2"1'% 1 H),

Fbssgda&ggﬂzjz}ﬁ 293!;«1 Jl= B{8, Hz, 2. 185 7(98, (le—H§ 8242!-(3,1H) HPLC
;?Mgthowm ) mtmos& 1@%&&MM§£@% m6h397 EM“LHS

(98%; LCMB (ES): mz 397 [ M+H +. EXAMPLES 165 AND

166 [00134] The foll ow ng exanpl es were prepared

foll owi ng the proceduesMPIES n@m@anpl e 1 except
for substitution of the appropriate comercially

alPAilB4b| dhiodelkaying egamaplenwereqrrepaied Mhowingthe @rﬁs@ﬁ@ﬁ described

Mﬂ-i‘giag}]?é% i\l elgﬁipﬁfﬁr ﬁ)%s%’%gondvé %%épn%?ee%nﬁﬁé%ta%abée benzyl

3m§§éf&§bhe§ﬂﬂ)1ne§oﬁﬁ&leﬁlﬁa 3H), 5.16 (s, Method #1

214), 6.84 (d, .1 Hz, 1H), 6.92 (d, J = 8.3 Hz,
1H), 6.92 (s !H), 742 (d, J = 8Hz, 2H),7.46 (s, 1H),
7.63 (d, J =8Hz,2 211), s,| 16§ OH 399 3.56 'H NMR

-1),s.5.09 (s, 2H) 6.71 Method
3 (o \ JoMe 1y 1.76
Hz 1H), 7.04 (d

Hz. 2H), 7.87 (d, J 879Hz NTH) | , 8.63
( 111\, O—B5—(h 00135] Prottu WeT<
{:‘réé?ﬂ’}ke d & g/%ji edretené1 ndary and terti gfl\)]}vﬁal cohol s
(min)
165 |OMe | 413 [3.7 'H NMR (CDCls) & 3.864 (s, 3H), 3.868 (s, 3H), 5.16 (s,

Method #1  |2H), 6.84 (d, T= 8.1 Hz, 1H), 6.92 (d, J = 8.3 Hz, 1H),
6.92 (s, 'H), 7.42 (4, T = 8Hz, 2H),7.46 (s, 1H), 7.63 (d, J
=8 Hz, 2H), 8.11 (s, 1H)

166 OH 399 13.56 "H NMR (DMSO-dg) & 3.74 (s, 3H), 5.09 (s, 2H), 6.71
Method #1  |(d, J=7.91 Hz, 1H), 6.78 (dd, ] = 7.91 Hz, 1.76 Hz, 1H),
7.04 (d,J=1.76 Hz, 1H), 7.55 (d, J = 8.78 Hz, 2H), 7.87
(d, J=8.79 Hz, 2H), 7.88 (s, 1H), 8.63 (s, 1H), 9.05 (br
s, 1H)

[00135] Prodrugs were prepared of selected secondary and tertiary alcohols to
improve solubility and exposure. Standard conditions, employed to generate amino
acid esters of all but the glycine ester of the tertiary alcohols, are exemplified in
Example 167. Preparation of the glycine ester of the tertiary alcohols is exemplified in
Example 168. The respective half-esters of oxalic, malonic, succinic and glutaric
acids are exemplified in Examples 169 to 172. Example 173 exemplifies preparation
of an O-glucoside prodrug; Example 174 exemplifies preparation of a mono-

phosphate ester.
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i nprove solubility and exposure. Standard conditions,
enpl oyed to generate amno 15 acid esters of all but

wo b@7@boreé ne ester of the tertiary al cohols, aP€r/US2006/041725
exenplified in Exanple 167. Preparation of the glycine
ester of the tertiary alcohols is exenplified in
Exanple 168. The respect EXAMPIE &6% er s of oxal i c,

Bk o P ko Bl B in b -2
pﬁl%ﬁﬂ{:&?‘&)h@ﬂbx ?ﬁero : agﬁlzuggﬁ lqﬁoﬁcggﬁ 1)-5HRV B uldfbate

exenp I es ti'on a nono hosphate ester.

- 81 WO 2007/ 050726 PCT/ USZOOG/ 04112)5\ %&\RLE 167 Part

(28) 1-(4-(6-(4- chIo op en -oxothleno SE/d] yrim
di n-3(4H) -y ypNen y)pr opan- 2<
2-(tert- butox 3Jrrethyl butanoate 0 HO/ | O

NrO~ S\ 0O0dd 5 [ 00 36] A m xture of the al cohol

5 damaBssPeda nlixfa¥eomhe albOKol (debtrived nQEiQrﬁplBTIOh 50 mg, 0.113 mmol),
di i sopropyl carbodii mde (21 uL, 135 mol

4didsapeartyydastrmidiiopge (2divke 0(135 maynold, %dnnethﬁlﬁnynoamdme (1 mg, 0.011

PRSI e L 030 ST R

diga$ O QP! ERE BOL i A dHifihal diistpro lﬁ%dﬁﬁﬁ%éz % O 032 mmol) and

N-(t-butoxy-carbonyl)-L-valine , 0 were -
aNd@@umw -datteongl){t-valme A6 nag, i0r28 dnmpl) reré added. aad Iﬂle mrixgure

o SHERSTSh PR, LSS AN, SEOZ PRl D e
C Qﬂ&? ?%éé A €§b+‘ Fiefedad H&eﬂuﬁfe%ﬁé@r@rateﬁhﬁdef &&h&ﬁ%ré’@ﬁre The

pur i ash chromat ography (silica
Cré2{di2 maAsiOrfied 69 flash cd]romatograghja Chiléat gel, tQi—I;ﬁ}lf/ oHdOH,&00:0 to

( bbeERaRo sl e Tk Couput e b vt g B R
SEED%Z*% géﬂ%ﬂggé ?Lg%o P ilgz %nlg%}?. ?&'{9 1 B @69}?%2 15-2.19

15 E (@, 18,3 %@231{}3 4&5 4.57 (AHH), B.0505.08 G5, uﬂi) 5:135)5 47 (w51 H), 6.92-
967, 208, A8 95 (ELED AT Nt hsHR3i 754 G G H{) Fied e, -

S0 B 4 O U D Sl e 8

otms(E@ wes 64 peHyed in a 1:2 mixture of TFA CH2C12
(1

20 PartB.

L0
JeNase
s
mM N 0
\ N/) l

[00137] The product of part A was dissolved in a 1:2 mixture of TFA/CH,Cl; (1
mL). By HPLC analysis after 1 hr at 20 °C the reaction was complete whereupon the
volatiles were removed under vacuum. The residue upon dissolution in CH,Cl, was
25  washed 2x with ag NaHCO3/Na,COs followed by brine prior to drying over Na,SOsa.
Upon concentration, 65 mg (94%) of the title compound was obtained. 'H NMR
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m.). By HPLC analysis after 1 hr at 20 C the reaction
was conpl ete whereupon the volatiles were renoved

wanp@enszacuum The resi due upon di ssol ution i NnPCHREHRA6/041725

10

15

20

25

was 25 washed 2x with ag NaHCO3/ Na2CO3 fol | owed by
brine prior to drying over Na2SO4. Upon

%@MS‘DM@B ()] 8 1 65(rﬁ136}([ﬁ4%4 1036 (rh,SH), 2l1é-Xthoulid), 84S (d, 3H),
tained. 1H N -82 WO [ 050726 PCT/ US2006/ 04 27
CORBOST i, GF0, 04,28 1 RHS.GL39-3 37 6. 1) Uy O s 111, 712-

27 g%(ri 1;1?) ? - g%(mgﬂi)g7g%éc}%'(ﬂm8 2{3;%1;1%,07252] dn; 43 0 Fiz, 28,
Hb 98 (7s3 1, 8734&0@@13}1)1 B)39 (2, 12() FIPZE (Q:Emth%dgl) 370758;31(, <(Ms QES)
, . ) S
m}z 54@ [Mﬂébr s, 3H), 8. 39 (s 1H) HPLC ( Met hod #1)
3.07 nin; MB (ES): 5 mlz 542 [MH +. EXAMPLE 168
1-(4-(6- (4- Chl or ophenyl ) - 4- oxot hi eno [ 3, 2-d]

pyrimdin-3 (4H-yl)-2- sxnvipleapes/) - 2- msthyl prop
an-2-yl12-(tert-butoxycarbonyl am no) acetate

N O SHE164- Cidompp@mme}omﬂuan@éJzuilmmmafimﬁ(4H)-yl)-2-

4@#@ g (ggy?} éﬂ?’ﬂé‘i"ﬁ’ag g%lfl QQ%]%%%ﬁﬁ&yA?%o)acetate
(0 96 g, 2.11 mmol), 4- pyrrolidinopyriing (0.31 g,
ool

2.11 mol) and N-(tert-Rhuto cinne ¢l 1 g,
6.33 Mol ) in 20rrLof I eat refl\iﬂ

added dIIS(RI' (0.98 nlL; 6933 mml)
over 3 h via g o8 The suspensi on was heat ed

at reflux for 1 h and é‘lddltlonal

LSE, R A B SR R g v
Smk%ylpifqbc)xy@-phénybﬂhém[942a1]pﬂyrmdmgé(3ﬁ]nfmle (0']96 g, 2.11 mmol), 4-
suspensi on heated at reflux for_ 1 nd co led to rt

HYBFRARRPYTiRBR Oy & Bat-4 | pemal) alia.GLN-(fert; abqeiype sl 11 &
a@.§3 %}S iﬂ‘f‘ﬂ? HfL cgfgfﬁéil% gag é?'it fréilflu)ac Whs %id@d dﬁ%g?@%lcarbodnmlde

suspensi on was tered and t [trate
WEBSBE T V6 3B nerabl) oveMs hi@ia, syriagd pympli Th¢ sushlatsiamBwas heated at

R S o A Sl 1
GRS BB Rty GPEOmRCoR SR Gokgeie

1S§3ﬁ1 pufnb00He sodpehbion hbattéd?at(reﬂwofmd Iﬁzmdar(botefdftewmlﬂy&irazme
SOl | H NMR (CDCL3) 81,24 (t, 25 1.45 (s,

1m@401@giratg f-34 mIgg.04. n;glo{)ﬁayasztﬁsled gldé@e é]éppegsmn 51:11'@51 qqzt for 2 h.

E"fhe ilﬁ}aens}&%a%k&ﬁed(t% 09%@1%9&%&?% ilflatd dalihd v'{gh o3a3fN Hal,

2k1d, AlLpSNaBCOsHblution S&iddthved arthy8rods MESOL Hltere8 .ahd tHesfiltrate
1H); 13C NVR (CDC13) 813.68, 23.39, 23.67, 28 28,

4porgentrated wler Toluge! pregsugs 1 he Tasidpg, Wasgorigied by Slaslys
ghromatography (silica gel, EtOAc/Hexanes, 0:100 to 1:1 gradient) to afford 1.37 g

(100%) of the title compound as an off-white solid. '"H NMR (CDCls) & 1.24 (t, 3H),
1.45 (s, 9H), 1.64 (s, 6H), 2.68-2.73 (m, 2H), 3.85 (d, T = 4.95 Hz, 2H), 4.18 (s, 2H),
4.98 (br s, 1H), 6.92 (d, T = 9.35 Hz, 1H), 7.20-7.22 (m, 2H), 7.44 (d, ] =8.79 Hz,
2H), 7.53 (s, 1H), 7.66 (d, T = 8.25 Hz, 2H), 8.13 (5, 1H); °C NMR (CDCl5) 3 13.68,
23.39, 23.67, 28.28, 42.87, 72.72, 79.86, 81.86, 111.48, 120.82, 123.25, 125.42,
127.62, 129.42, 129.67, 131.54, 134.25, 135.59, 148.29, 151.50, 155.58, 156.69,
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127.62, 129.42, 129.67, 131.54, 134.25, 135.59,
148. 29, 151.50, 155.58, 156.69, -83 WO 2007/050726

wWEANSZeO6/ 041725 156. 92, 157.37, 169.47; HPRCI/US2006/041725

10

15

20

25

(Method #1) 4.80 min retention time; LCMS (ES): niz
612 [MtH +. Part B. 0 0 CONH2 N5 NJ [00139]
Radleloan 531,169 g7 R Gr @M adiest# 1) HetD inim etemtioBtiofe; ECMP(ES):
167, the BOC group was cleaved and the title compound
i@ dLdNFE a white solid. 1H NV\R (CDCL3) S 1.24 (t,
3H), 1.48 (br s, 2H), 1.64 (s, 6H), 2.68-2.74 (m 2H),
3.38 (s, 2H), 4.19 (s, 2H), 6.93 (d, J = 9.34 Hz,
It B(. 19-7.22 (m 2H), 7. 44 (d, J =8.79 Hz, 2H), 10

7.52 (s, 111), 7.66 (d, J = 8.80 Hz, 2 12 (s,
1H): 13C NVR (CDC13) S 13.68, 23. g,z 5, 44.54,
72.72, 81.02, 111.43, 120.82, NH»7 62,

129.42, 129. 62, 34, 35. 59 148. 27,

151. 50, 156. @ Wy 7MN37,7173.56; HPLC (Met hod
#1): 3.27 mn rete N% (100/(); LCMS (ES): mz
512 [ M+H] +. 15 EXAMPLE 169 tert-Buty

1[001135{]6 (F4Llcwmgrtb@p@n9dqre 4ea@mb@¢ﬂnel%a®1[% o anﬂppleu 1617 oihg BOC

eno I
(il el greavegoan g R oMby PRl o R PR R, ' MR
, )
NSO 2%5?%?12%@@8% RN ﬁﬁ?@dg@g (s, 28D,
wal or(s) g, reo s @l, Gitsi D34 Ha, 1H), §rid- 722;(1_:13?&11), dtdddd, Im@éo Hz, 2H),
Foits IHEsathdr §.80 o Dirf 4528518, PRANAE Bct S s,
|

654, ﬁ‘z @;Qﬁgﬁy"iﬁ)%%g Q)g[ glzlzi‘?/ ‘i&@é% 1223?2:,]*1‘%5 Q;boll%w 139 42,
(ﬂ%mm 84205 TM0B3.59 1 1. 27pn5>115|@;t156f77a<5ﬁm asszy, md56
prldlne(42 uL; 0.522 mmmol ) were added. After

sHEpEr{Methodidl: 27 rm@aetamlqntﬁm%r(lqo‘@ #CM%éE'%)oFTM% ﬁWNHH] :
was diluted with CH2C12, washed -84 WO 2007/ 050726
PCT/ US2006/ 041725 wth IN HO and brine, dried over

anhydrous MgSO4, filtere@>aAMPIlE169 1t rate
concentrated under reduced pressure. The residue

purteft-Buityby- -(f4(6{hr-chlorophenyl)-4-oxothieno[3,2- d]pyr1m1d1n—3(4H)-yl) -2-
methoxyphenoxy)-2-methylpropan-2-yl oxalate

Qkﬁ
T

[00140] To oxalyl chloride (0.50 mL; 5.91 mmol) cooled to 0°C was added t-
butanol (0.28 mL; 2.95 mmol) over 30 min. After warming the solution to rt and
concentration under reduced pressure, the residue was dissolved in 1 mL of CH,Cl,
whereupon 6-(4-chlorophenyl)-3-(4-(2-hydroxy-2-methylpropoxy)-3-.
methoxyphenyl)thieno[3,2-d]-pyrimidin-4(3H)-one (100 mg; 0.219 mmol) (the
product of Example 82) and pyridine (42 uL; 0.522 mmol) were added. After the

suspension was stirred at rt for 1.5 h, the solution was diluted with CH>Cl,, washed
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chromat ography (silica gel, Hexanes/EtQAc; 100:0 to
1:1 gradient) to afford 120 ng (94% of the title

W@ eoposnTds as a white foam 'H NVR (CDC13) 81. 5BCT/8S2006/041725

9H), 1.70 5 (s, 6H), 3.87 (s, 3H), 4.24 (s, 2H), 6.92
(dd, J = 8.25 Hz, 2.20 Hz, 1H), 6.96 (d, J = 2.20 Hz,
Th 1N.H@ #nd, brihe <ird24etHanhydidus Mgm Gittered and &e?iﬂtmlp

, 7.53 (s,

C@ncwtedl@éﬂr\%ﬁél%eéwsé‘}fes%%wﬂ@ue RS ?&ﬂﬁ?ﬁggas 4. 39,
T

19993 5f thtBletdbmpbbild &3 whii6 foht. ‘TERMR (CDEE) 34, 55 (s, 9H), 1.70
157.60; HPLC 10 thhod #1) 4.40 mn_retention_tine
(0T 38K, (EB) 4- f’n(sé 25956- ?%vm = §a4t Hzg).20 Hz, 1H), 696 (d, 1 =

. %(%51,%0411(1}6)7(@_(@} 9RoRNENYR); 42904 €96k, 3as 1Y s, 7.65
| _ |
P(at haxmﬂoz%) z.z.a r(@;tém,s ’éf:@ﬁe% @D(F]l@%)a.u,@wmq 86136, 74.39,

aci d 411 A
S¥.241, 18815 1o1 1 1.2, t11530y119.27, 120.84, 123.22, 127.65, 129.47, 1;0.78, 131.54,

L Sk Db TR S BREES o
SoploSEr kiAo o, S g o

soI ut| on was concentrated under reduced pressure to

tit) t
Aot ORR eoehisfogtens)-foxoono STREN TGS i 4>
- 8.80 Hz,
eth%QyﬁﬁanOé@) Q-Jmé:h?l;)rf)ﬁén-g?l@xy; ﬁ@xda@encé%cn(i o3k
5 4 (s, 1H) 13C NVR (CDC13) 8 22.76, 56226, 74.60,
85.93, 111.25, 116.62, 119.30, 122. 64, ?&\Zfr@g,
129.47, 129.70, 130.35, 136.86, 148.88, |151 00,

151.55, 155.17, 155.98, 157004, 759, . 55,

159. 95; HPLC ( Met hod #1% 4. 13 retention tine,

(99%; M5 (ES). H N -‘F}S WD 2007/ 050726

bCT] US20061 04153 70

3-(1-(4-(6-(4-Chl orophenyl) -4-oxot hi eno [ 3, 2-d]

ppooiLaidi 0 Sol(Hdm oftbt-batyl 1-(4-(6-(4-chlorophenyl)-4-oxothieno[3,2-

met hoxyphenoxy) - 2- met hyl pr opan- 2-yl oxy) - 3- oxopr opanai c

adlpsrigid 3(5@3;3/yl@-2-methox3zm)henoxy) 2-methylpropan-2-yl oxalate (124 mg;
0.212 mmol) in 0.5 mL of TFA and 1 mL of CH,Cl, was stirred at rt for 1.5 h. The
solution was concentrated under reduced pressure to afford 102 mg (91%) of the title
compound as a white foam. '"H NMR (CDClz) § 1.70 (s, 6H), 3.86 (s, 3H), 4.30 (s,
2H), 6.91-6.94 (m, 2H), 7.09 (d, J = 8.80 Hz, 1H), 7.45 (d, J = 8.79 Hz, 2H), 7.66-
7.69 (m, 3H), 8.74 (s, 1H); *C NMR (CDCls) 5 22.76, 56.26, 74.60, 85.93, 111.25,
116.62, 119.30, 122.64, 127.93, 129.47, 129.70, 130.35, 136.86, 148.88, 151.00,
151.55, 155.17, 155.98, 157.04, 158.59, 159.55, 159.95; HPLC (Method #1) 4.13 min

retention time, (99%); MS (ES): m/z 529 [M+H]".
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SI C N N 5 Part A tert-Butyl
1-(4-(6-(4-chl orophenyl)-4-oxot hieno[ 3, 2-d] pyrimdin-3

W@ 20d705072§ - 2- met hoxyphenoxy) - 2- met hyl pr opan- 2- pCT/US2006/041725

10

15

20

mal onate o O-- --1 --+ | C1 S1 J -0-~\ N [00142] A
suspensi on of

6- (4- chl or ophenyl) - 3- ( 4- EXANBLEXY702- et hyl pr opoxy) - 3-
(200 kit b Shidsophe xgahkﬂxéthqgr%/[g Sy mtai @B S5n-2-
3-

5| oo BSOS ot

4- N, N-di net hyl am nopyridine (27 ny; O inl
m. of CH2Cl2 was stirred at rt for 17 égona
3-tert- butoxy-3-oxopropanoic acrd 83 uL 0. 538 mmol)

and dii sopropyl carbodiim de ( . 538 Mol )
wer e added and the susggns on red at rt for 3 h.
The suspensi qq d| u F C12, filtered and
the filtrate was urated aq. NaHCO3
and brine, dried over anhy rous NQSO4 filtered and
the filtrate concentrated under reduced pressure The

resi due was purified g% flash chromatography (sil
gRart AwreseathnEtleﬂc@ 4 lqrcpberwl)ﬂgmaﬁnem[; 2t parmumﬁ(ﬂl)-

sl SRR, 05, 7

3.87 (s, 3H), 4.20 (s, 2H)), 691(dQ]:8.24

Hz '2.20 Hz, 1H), 6.95 (d, J = 2.20 HZ b 02 (d,
J = 8.24 H 1H), 7.44 (d, J = 8.24 H?, 2H), Y7.53 (s,
1H), 7.66 (d, J = 8.80 Hzezm 1H); 13C NMR
(CDC13) 6 23. 37, 27 92, 44.0 6.23' 74.44, 81.83,
S 2% 87, 123. 22 127. 65,

82.01, 111.53, 9
129. 47, -86 9 6¢PCT/USZb06/O41725 130. 51,
131. 54, 135.67, 148. 19 149. 30, 150.49, 151.63,

U015, 1005 BB ot RnaR KL LHBEIAY et

PaethoBy-phenyl)-thieno[3,2-d]pyrimidin-4(3H)-one (100 mg; 0. 219 mmol) (Example

nSé?)( 3;&5 @Egox%ﬁ%‘go%g&%&g al:ld_(§f3 %f% 23§' mn[1 %) 2-dpyrim di

MEIDBHRREANYG e (BBRY DRSB R add PNN-AnRNYRARE R dne (27
mg; 0.219 mmol) in 1 mL of CH,Cl, was stirred at rt for 17 h. Additional 3-tert-
butoxy-3-oxopropanoic acid (83 uL; 0.538 mmol) and diisopropylcarbodiimide (83
uL; 0.538 mmol) were added and the suspension stirred at rt for 3 h. The suspension
was diluted with CH,Cl,, filtered and the filtrate washed with 1N HCI, saturated aq.
NaHCOj3 and brine, dried over anhydrous MgSOs, filtered and the filtrate
concentrated under reduced pressure. The residue was purified by flash
chromatography (silica gel, Hexanes/EtOAc; 100:0 to 1:1 gradient) to afford 104 mg
(79%) of the title compound as a beige foam. 'H NMR (CDCls) & 1.47 (s, 9H), 1.64
(s, 6H), 3.23 (s, 2H), 3.87 (s, 3H), 4.20 (s, 2H), 6.91 (dd, J = 8.24 Hz, 2.20 Hz, 1H),
6.95 (d, T =2.20 Hz, 1H), 7.02 (d, J = 8.24 Hz, 1H), 7.44 (d, J = 8.24 Hz, 2H), 7.53 (s,
1H), 7.66 (d, J = 8.80 Hz, 2H), 8.13 (s, 1H); *C NMR (CDCls) §23.37, 27.92, 44.04,
56.23,74.44, 81.83, 82.01, 111.53, 114.75, 119.20, 120.87, 123.22, 127.65, 129.47,
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O\ ON [00143] Follow ng the procedure described in
Exanpl e 169 Part B, the product of Part A was

w@onesi7edl to the title conpound. 'H NVR ( CDC1lBJT/8SH006&841725

10

15

20

25

(s, 6H), 3.23 (s, 10 2H), 3.89 (s, 3H), 4.32 (s, 2H),
6.91-6.94 (m 2H), 7.09 (d, J = 8.80 Hz, 1H), 7.45 (d,
J136.59, 241 5, 13347, 148.5% 1(49,301H0.497.165.661] 5617% 187.0, H&,85,

S0, HEL ool ) Tprmmastien b (116)ayS 5y 5l 9

1@%“33, 127.72, 129.52, 130.00, 131.32, 135.95,
148.09, 149.58, 150.82, 152.62, 157.40, 157.58,
166. 43, 167.52; HPLC (Method #1) 4.22 mn retention

Elll’greil?( Iz\llis (Jgas %ﬁ G%ﬁhségbgfml)fi-&xg&l&w[%ﬁ@]pyrlmlt:illn-3(4H)-yl) 2-
[%Fﬁl %eno g?%&ir}é‘ti?{ *‘!E#% oWy, ?xo){%)p%w&g ut anoi c
0

acid O OO0 OH S N. IO’OCII 2 144] Toa
m xture of Exanple 82 (140 ng, O. 306

(56 ng, 0.459 mmol.) in DVA (0.6 t 140
added succi ni ¢ anhydri de (§83 ) over 5
hours. The reaction m xtur§ /Ej;l%gre at 140 C for
additional 2 _h 2 g thienNtco to room

tenperature. The Xt URE ngllutebIV\Ath DCM and 25
vvasloaded onto a silica gé'l colum. Elution with DCM

A edd f
( (Do @%@115) PG e %g?c}é%%%sgﬁ??%ﬁ%ég o) DR Hbduct o

r Baxt yssWaad donzexted todhe ElObomppmniin éHtNMRt (GDE s hpd (h $H), 3.23 (s,

(90 %%)yrft%'z% ), 803- f{;—t«.ﬁ il 2qu) 325%a 15 15'89'?"\% 1H), 7.45 (d,
§?81£4;§| Zzyﬁ)lg 58- (éj%ﬂ @69@1 (I'B 8. 3% b%zszﬂzf ¥y (%le)l g NMR

H?[CD@13§82Q$9 4. m,,56520?7560,(83 88148165 H252621IH) 608LZDGS4 122.82,
(s, 1 H. HPLC (Method #1) 4.71 min retention ti
Ngz B5)129427 130500, [1/8-R *13@@1,\%@@911749 58, 150. 82 152, 62 157, 40,

> )]7 71?.§ 316&%% fGﬁ]i %F@&E?M%)Oaéﬂ%% L6 DRehtRinitide; MS (ES): m/z

metd vy Bifenoxy) pr opan- 2- yl oxy) - 5- oxopent anoic acid O O
. OOV O™

EXAMPLE 171
4-(1-(4-(6-(4-Chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl)-2-
methoxyphenoxy)-2-methylpropan-2-yloxy)-4-oxobutanoic acid

o O%OJW
e~ T N j@[“ i

[00144] To a mixture of Example 82 (140 mg, 0.306 mmol) and DMAP (56 mg,
0.459 mmol.) in DMA (0.6 mL) at 140 °C was added succinic anhydride (183 mg,

OH

1.83 mmol) over 5 hours. The reaction mixture was stirred at 140 °C for additional 2
h and was then cooled to room temperature. The mixture was diluted with DCM and
was loaded onto a silica gel column. Elution with DCM to DCM:ACN:HOAc
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e SNOC \ N [00145] A solution of Exanple 104 (100
nmg, 0.225 mmol) in DM (1 nL) was added to a solution

wobkowosi7aen hydride (8.1 ng, 0.338 mmol) in DVFPCRURLDG6/041725

10

15

20

The reaction was stirred at roomtenperature for 30
m nutes. dutaric anhydride (129 ng, 15 1.128 mol)
Was: 5t Heaffordbderdrtiatly punided pmthbmhinh tag recrygiadlizad froma dit@H

cégﬁggﬁﬁ”@ St 3 SR
t
SO S A e s g

DTOE‘(&;U—W&& H:zunuH)L edsbw ﬂr(&p-ll—]l&@%(ﬂi)ﬁ[ =QuiEt Hy,,- 21\1@;%4 (s, 1 H),
TFA 90: 10: 0. radi ent to |vethet|t e
CoRDEUHTS O HH gD, &é%.m@ JaP Y Melacriie (R pgyeption time:

E?%S%éﬂ@s%ﬁ%ﬁﬂ“ﬁ 3. 696 (m 2 1. 7.04 (a

J=8.65 Hz, 7.15 - 7.21 (m 1 H), 7.45 (d,
J=8.65 Hz, 2 ., 7.54 (s 66 (d, J=8.65 Hz, 2
H, 8.16 (s, 1 H) : HPLCE?@@%DEH 3.50 mn

585%”%%8—%%%%%%&@2&5%&-%@%%&%%{9‘?%““94“”‘”'

6- (4-Chl or ﬁwm@wp):eﬁoiﬁpf@ahozcy}o&yx B-okopéntaoid AchlS, 6R)
-3,4,5-trihydroxy- 6-

(hydr oxyrmet hyl )tetrahydro 2H pyran- 21yl gry) pr op
oxy) phenyl )th| eno [3,2- d]p
OO0OOv O'1H SNIOQ—| 15 NPart A OAc OAc

O_OOV O '~(CA c N [001461 To a
m xture ofl J)O ng, 0.225 nmol), silver
car bonate (311 ny, N°12 mmol) and 4 A m)I ecul ar

Sloo195) (S0 %mHn oPEgl%p 9t 282t Bolig T2s Bsoh) i UME (1 mL) was
added to a solution of sodium hydride (8.1 mg, 0.338 mmol) in DMF (2 mL). The
reaction was stirred at room temperature for 30 minutes. Glutaric anhydride (129 mg,
1.128 mmol) was then added and the reaction mixture was stirred at room temperature
for 18 hours. The reaction mixture was poured into a solution of 1.0N HC1 (40 mL)
and extracted with EtOAc (30 mL). The EtOAc layer was dried over sodium sulfate
and concentrated. The crude product was purified by Prep-HPLC (ODS, water-
MeOH_TFA 90:10:0.1 to 10:90:0.1 gradient) to give the title compound (114 mg,
white solid). 'H NMR (CDCls) § ppm 1.81 - 1.92 (m, 2 H), 2.31 (q, 4 H), 3.89 (s, 3
H), 4.25 (s, 2 H), 6.88 - 6.96 (m, 2 H), 7.04 (d, /=8.65 Hz, 1 H), 7.15 - 7.21 (m, 1 H),
7.45 (d, J=8.65 Hz, 2 H), 7.54 (s, 1 H), 7.66 (d, J=8.65 Hz, 2 H), 8.16 (s, 1 H); HPLC
(Method #1) 3.50 min retention time; MS (ES): m/z 557 [M+H]".
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added a sol ution of acetobronop-a-D glucose (232 ny,
0.564 mmol) in chloroform (3 nL). The reaction

woRoruse2evas stirred at reflux for 48 hours. TPET/US2006/041725

10

15

precipitated material was filtered and the filtrate
was concentrated and subjected to I SCO flash
chromat ography (silica gEXAMPhE-1t OAc 100: 0 to 0: 100

3[ o b et %gg«agg%ws@g%gg gy
peribnsthy ]?g?“hl[y(?gg ﬁfp W?@ﬁoxgphenyl)thlenols 2-

vvas added to MeOH (3 rd]i)yﬁnﬂdmhct(%l@-mbl on mxture was
stirred at roomtenperature for 30 mnutes. T NaOwve
solution thus prepared was then added to a=Sol ution

of conpound A (60 ng, 0.077 mmol) in MeOH . The
reaction was stirred at roomtenperatuye f@r 5 hour
The m xture was 5 then concentrated. a rési due
was dissolved in water (18 d | oad oDS

colum (10 g).

patly eluP8d with
wat er and tb

ter to 100% MeCH gr adi ent
W39 nmy, 83%yield) as a

white solid. 1H NI\/R(I\/E(I)) b ppm1.20 - 1.32 (m 3 H),

3.06 - 3.15 (m 1 H), 3.24

ﬁ?sz m 1H), 3. 52-3.63(m 1H), 3. 68- 3. 82

( 3.90-4.04(m2H),4.11 10 4.30

(m2H), 4.33-4.59(m 1H), 6. 88-6. 95(m 1H), 7.02 eAc/. 10

in, 2 H), 7.39 - 7.45 (m 2 H, 7.59 - 7.64 (m 1 H),

9-7.76 (m 2 H, 822- 829 (m 1 ;

(

6
I\/lethod #2) 2.65 mn retentlon tlme
M H ‘
(4(6(4 Chlorophenél)- en 32d] YL imdin-3
H-yl)-2- nme p Q yN2 Bt propan- 2-yl
hydr ogen ¢ at e N PO—| OOSN Cl N

EXAMPLE 174 15
[00146] To a mixture of Example 104 (100 mg, 0.225 mmol), silver carbonate (311

(i
7
(
[
1-
(4
di

mg, 1.12 mmol) and 4 A molecular sieves (500 mg) in chloroform (7 mL) was slowly
added a solution of acetobromo-a-D-glucose (232 mg, 0.564 mmol) in chloroform (3
mL). The reaction mixture was stirred at reflux for 48 hours. The precipitated
material was filtered and the filtrate was concentrated and subjected to ISCO flash
chromatography (silica gel/hexane-EtOAc 100:0 to 0:100 gradient) to give the title
compound (139 mg, 80% yield) as a brown gum.

Part B.

cl \l/)
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Part A. D benzyl 1-(4-(6-(4-chlorophenyl)-4-oxothieno
[3,2-d] pyrimdin-3(4H)- 20

W@ kgo7@saTeé hoxyphenoxy) - 2- met hyl pr opan- 2-yl phoB@has®06/041725

10

15

20

0-~0 o~ O O0O0\1SN"CO C 1 N-90 W
2007/ 050726 PCT/ US2006/ 041725 [00148] A suspension of

610024l stmlnemﬂ mg,$ (Ump@]wairasidyd B MeOR (3ombpand,the Beaction

rret hoxy(%rgg g%/l %tg th ri? 8 1n3erg‘31]r%|351ngllnnteg iﬁ% M%Q%q splution thus

(MJre'\g'ege(gwag'aleﬁ aﬂﬁeﬁi b aas%gltigh he egﬁﬂ)ound A (60 mgi % 0;7 mm%clﬂg in MeOH

] I'1 SOpropy osphoramdite
i {1 D). rﬂlheafea&ﬁdﬁ@itz% stiarsd h’eabaﬂempenaaﬁé for 1 phouk6 The niikire was

5 sol | ed % H202 4.00
S5 SEHoSSRHBR Fad ke e gV SO Mo BAlst [LHRLY rd it onto an
%‘%‘gl Elr@) g_BT'T%e Bl 4% ’}\ﬁ@%ﬂ? f Ilﬂé@%twv&atbr@h@%% swith 100%

I\/I50|umrreta HCO , water
awdtebrol T09% NMdOH gadiznt wrgivethe title My@@dynd (30Inhg 88t pinld) as a
t he flltrqte concentrated under reduced fressure The

r@hit%lﬁFéldNaE WVR € Me@D)Syprmt 52 -drtouridgh agRy 151 (ckiD, 3.24

%‘2’ g}%g?g@sé ?%Og\% (%h(r???ﬁé?. t 'e coﬁ%%@hgﬁgl 43621' |’t2eH)’ A11-

smho@m zﬁgmx&cw@m 18{;,658 635 (ﬁH)l H)37m (7510 @f)2 H), 7.39 -
4. 07 5.04-5 4H) , 3H)
7748 (m, %%I)F% AP - TG (m, i 1LB)47 68 - 7J76:(H8 Zﬁ) ﬁ@Z -232%9 (mp, 15H); HPLC

O ML T e

75.36, 82.87, 111.30, 113.91, 119.15, 120. 87 127.42,
127. 67, 127.88, 128.33, 128.48, 129.47, 130.33, 15
131.54, 135.69, 136.07, Em@ﬂﬂglllﬂbllo 150. 19,

ot ent R bTGRMPRRA oS B P
B. 0 HQuethoxPphéddxyR2andthyl 90;55191-?9}111&@@@ Ksiphhte
di benzyl 1- (49%6 (4 chI orop enyl oxot hi enolf 5

d] pyrim di n-3(4H) -yl ) -2-met hoxyphenoxy) ua- ?ret hyI propan
2-yl phosphate (166 ny;

@«f@[%

Part A. Dibenzyl 1-(4-(6-(4-chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-

yD-2-methoxyphenoxy)-2-methylpropan-2-yl phosphate

0
ol
0/ \O/\© .\
o fu
i X
\ N//l
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0.231 mml) in 2 nL of TFA and 0.11 nL of water was
stirred at rt for 2 h. The solution was diluted wth

woreahasoke and concentrat ed under reduced pressSPCEUSIN@041725

10

15

20

25

residue was purified by prep HPLC to afford 59 ny
(48% of the title conmpound as a 25 white solid. 1H
NBBRI48PVEA- sﬂlﬁ})erﬁﬂ)nﬁﬂ’ 6((@-chidtpphedylF B-(4s(2 lmdyquél?,-@&ﬂ(}épropoxy) -3-

ngi;omhe@f]@t hiego[g42- @]@yn@liné??é%) gﬁel(%%npleg% %9 PAE; 6.56 mmol),
Al 4583%’2 & 367@12?5 ‘%Bigmafg e Ao §isopropyphosphoramidite

13252%%14 %gngﬁbl) 128) @5, of (I bHwasiisicd At refBek 6416 h. The
4. 149,52 91 WO /
ROt OaBEPOIe ot SUAd1E 1 16T (00 g 148 e s added and

(BSOS B 33 R SHERYOR dboiBigPBHCL, Wesbod with

PrvdodgnohefadbRdifisg IMES],WRIE dnd MRe, dﬁedrqyleealﬁlydms MgSO4,
retention MeH (mn) 175 104Lalaéne ester 514
+ fltowarendhe6lemy capopnizated gndes pgduced pEpssURRy eﬂd&e ivaa@uﬂﬁed

l?g ﬂis?)f;m' %*%g%rgﬁhdy é]}h%%feﬁ ;Q%?%S%EOA'J%_& 003% {!(?2 % 1@0 %édfén%%o
14@&3 ﬂ795g3(8()91’ 3 ohhe titfe (ﬁﬁ}nﬂdlmd 3h; Wh:gce gghd d'H BIM:R aczs:lg) 51.65
S,

, I
761087 355 (5T TdS D13 0§+5m:( @Bi5576.% p 3, 73925

?gﬁ’ 0,744 B s, ﬁ% %Hggéd )s 7. 6§]1(%f'z§ Ay, 240010 s,
%134& Ifé\@R%@D 5322%642%4 F?s(oslkébs &. 6? 75(%, 8§l8l)7,, 111.30,

dd,
8123’-19]4211925,192(}-&7,, 117-])42, 126 6127188, 28. 32 m 41-&, IZQﬂi) 130. 33,

5_132135{@;5.%%‘;3@72345'@9 1%33)408{%?21(21%’1% 1568;3%;?'(73;7 afhc

}@C%lgé g?) %5 nfﬂl ?ett ﬁﬁ)él%lﬂ?@z (ld'd @@W)l’ﬁ[klvkﬁ .(d,

ester Me 43 (s, - )
1.45 (s 3H), 3.76 (s, 311) 409414(m 1H),

4, 23- 26 (m 11-1), 5.27-5.31 (m 1H), 7.06 (dd, J =

8] w Hz, 2.64 Hz, 1H),7.16(d, J=8. 79Hz,
HO\g

M@N

[00149] A solution of dibenzyl 1-(4-(6-(4-chlorophenyl)-4-oxothieno[3,2-
d]pyrimidin-3(4H)-yl)-2-methoxyphenoxy)-2-methylpropan-2-yl phosphate (166 mg;
0.231 mmol) in 2 mL of TFA and 0.11 mL of water was stirred at rt for 2 h. The
solution was diluted with methanol and concentrated under reduced pressure. The
¥esidue was purified by prep HPLC to afford 59 mg (48%) of the title compound as a
white solid. 'H NMR (DMSO-dg) 8 1.52 (s, 6H), 3.79 (s, 3H), 4.03 (s, 2H), 7.04-7.12
(m, 2H), 7.20 (s, 1H), 7.57 (d, J = 8.25 Hz, 2H), 7.91 (d, J = 8.80 Hz, 2H), 7.96 (s,
1H), 8.39 (s, 1H); *C NMR (DMSO-ds) 8 25.00, 56.42, 75.75, 79.18, 112.54, 113.80,
120.13, 122.12, 122.40, 128.25, 129.66, 130.47, 131.61, 134.67, 148.84, 149.52,
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1H), 7. 22(d, J=2. 19Hz, 1H), 7.58(d,J

=8. 79Hz, 2M 7. 93(d, J=8. 35Hz, 211), 7.99 (s, 1, 8.33
W@ boo7850720] 8.38 (s, 1 178 104 L-lysine ester BTLUR0M&041725
"H NWR (CDC13) 8 1.25-1.84 (m 13H), Method # 1

2.63-2.72 (m 211),

3.43-3.47 (m 1H),

3.87 (s,

414928% .158. 1(3;115624;61)157 82:33PC. {lethod#11 BY73 Imngrzterxtl@utugbm (98%);

(S sk

b3y

8.24 Hz, 2H),
, 8. 14 d,l 179 104 L-aspartate 558
2 89 'H NWR (DI\/SOd6) 6 1.15-1.25 (m 3H),

7.52 (s,

1H), 7.65

ester

Method # 1 1.79 (br s, 111), 1.96-2.00 (m 111), 2.41-
2.75 (m 3H), 3.70 (sEXAMPLES?JHSZﬂ?QBO‘(m 3H) ,
5. OFm : ,
1:’?(’5&’““?"7”*’*gT Fﬁff°‘1&1f=’~|),1\”§i 4 TPEC Ty 7 50 MR =
880 Hz .86 (d, SP‘*;I m% Hz, 211), 7.91 (s
114 J.} 32 S 56— lut att { '_'_n > nn =
((DcTé) 6 11.\035- }%agmf,ﬁfermf‘ Metgsd_felr d 11351(37-
m.
(br s, 211), 2.B3 (br s, ‘“;5 ,( H)715
(m 311),| 5.41-5.47 (m 1H), 6. 90-|4; % B2 7=
(d, 211)| 7.60 |(d, 311)|, (hr s, 215 a\ 825H22H)
2007/ 050726 PCT| US2006/ 041725 Exanpbga(s#é rgQ,dr(B;lg,m\S 8.39 (s, 1HD
PTodi0 Vasg4HAPLE 3k DVR [Baa ke SREsMR etsal)ison? (dVi-Es 59 He,
(min) 181 104 dwigene ester |500 3. Q6w tbd\QNB=7.15Hz,3H),1.40(d,J
(CDC1L3+CD3CD) S|1.42 (d,| J 3 - Met hgd6#0 iz, 8HH0.45¥br s, 3H)), 2.01-2.09
3./72-3.79 (m 2H), 3.87 (s, | 3H), 4wd7HY 30 # B 44995, 1H), 3.87
Ha, 2H), |5.40-5{44 (m [1H),| 6.97 (|GABH).}.08-48.9&0, 2. 5.35-5.39 (m,
2|75 Hz, | 111),|7.05 (d,| J 3 2.20 HED qa21()id J?S@gHe;c?wﬁz 1H),
=18.80 Hg, 1H),|7.45 (d,|J = 8.25 Hé96 H) 3(dJ‘
11-1), 7|71 (d.|J = 8.80 Hz,| 21-1), ‘ﬂ% %}:
104 Phe dster 590 3.26 1H NNR (CDC1§§2 1 8(2 2H),
L\
3 177 104  |o-Me-Ala 528 [2.92 lHNMR(DMSO de) 8 1.34 (d, T = 6.60
ester Method # 1 (Hz, 3H), 1.43 (s, 3H), 1.45 (s, 3H), 3.76
(s, 3H), 4.09-4.14 (m, 1H), 4.23-4.26 (m,
1H), 5.27-5.31 (m, 1H), 7.06 (dd, J = 8.79
Hz, 2.64 Hz, 1H), 7.16 (d, ] =8.79 Hz,
1H), 7.22 (d, T=2.19 Hz, 1H), 7.58 (d, J
=8.79 Hz, 2H), 7.93 (d, J = 8.35 Hz, 2H),
7.99 (s, 1H), 8.33 (br s, 2H), 8.38 (s, 1H)
178 104  [L-lysine ester | 571 [2.40 I NMR (CDCl3) & 1.25-1.84 (m, 13H),
Method # 1 |2.63-2.72 (i, 2H), 3.43-3.47 (m, 1H),
3.87 (s, 3H), 4.02-4.18 (m, 2H), 5.33-5.41
(m, 1H), 6.92-7.04 (m, 3H), 7.44 (d,J =
8.24 Hz, 2H), 7.52 (s, 1H), 7.65 (d, T =
8.25 Hz, 2H), 8.14 (d, 1H) .-
179 104 [L-aspartate | 558 [2.89 TH NMR (DMSO-dg) & 1.15-1.25 (m, 3H),
ester Method # 1 11.79 (br s, 1H), 1.96-2.00 (m, 1H), 2.41-
2.75 (m, 3H), 3.70 (s, 3H), 3.78-4.35 (m,
3H), 5.04-5.15 (m, 1H), 6.97 (dd, J = 8.25
Hz, 1.65 Hz, 1H), 7.03-7.08 (m, 1H), 7.14
(s, 1H), 7.50 (d, T = 8.80 Hz, 2H), 7.86 (d,
T=8.25 Hz, 2H), 7.91 (s, 1H), 8.32 (s,
1H)
180 104 |L-glutamate | 558 [2.89 H NMR (CDCls) § 1.25-1.46 (m, 4H),
ester Method # 1 (2.23 (br s, 2H), 2.63 (br s, 2H), 3.79 (d,
3H), 4.14-4.24 (m, 3H), 5.41-5.47 (m,
1H), 6.90-7.02 (m, 3H), 7.42 (d, 2H), 7.60
(d, 3H), 8.11 (br s, 2H), 8.56 (s, 1H)
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Method # 1 1.48 (br s, 21-1), 2.88-3.11 (m 2H), 3.72-
3.78 (m 1H), 3.85 (d, 3H), 4.00-4.16 (m 2H),

w6 282050736 (m 1H), 6.91-7.02 (m 3H), 7.21- 7pGBUSIM6/041725
5H), 7.44 (d, J = 8.24 Hz, 2H), 7.53 (s, 1H), 7.65

d, J =879 Hz, 2H), 8. 12 (s, 1 183 104 Proline

xenplSAPradn@ |1 Hedive ( OP@IR) HBLA. 10 (d, J =HOWN® Hz,
bt hod #| Exar#| 1. 71- 1. Q8pe¢ hyetdipn | 2. 08-2.19 (m  2H),
89-2.95 (m 1H . 3 06:M+HB (pp  111) 3 76-3 80 (m

) ,188. 87 (14 3H)ycine o4ie08580 BOO0( m  PHNMR GDITBFEDPD) P 2 (d, T =
H, 6.92-7.058 (m 311), 73@30(1@16 POHzGBIHP. 12379 (0, 24D, 3.87 G,
53 (s,|111), {7.66 (d, |J =|8.80 HAFH: 4217(@11398}1;2 40-5.44
D4 Leu pster 556 3.23 1H NVR (CDCLC PM{P%; g §0 75 Hz,
H, Mehod # (1 1.39-1/47 (m 6H) % %92(31
77-1.85 (m 1H), 3.45{3.50 (m 1K) H),

o7419(m 2H. 5.32{ 5.88 (m %QOHZZH)’

FZF s T 29 =),

i 52 TR 78ty Bt 5 [ ;@ﬁ)@% E%bﬂrdg‘ ) z%ﬁl%%sﬁz-
—| NVR (CDC13 + CD3OD) $ 1.49 (m 35 ai}g mt(@rg 0_4’16(m
4 (m|{3H), 414-4.24|(m |2H), a8 5@3(&14156(9@02@

P-7.08 (m 3H), [7.41-7.44 JH) 72U =716 (m, 5E.3.44 (d, T = 8.24
b- 7.68/ (m 2H),| 8m 1 186 1M@4206383 (sjdkh, 75281, T=8.79
H NVR (CDC13 + CD3CD) | S 1. 43 {KnpH), 8vitd @&l e est er

3| 41106 m [PRie estBr 9G4¢ R993H) , |Z NIBR (GRS 44QE, X9.05 Hz,

.34-5.41 (m 1H), |6. Q(Me'fthOﬂﬁlﬁ'D137_1111)95(171,%-27088]19(11%
211)| 7.59 {m | H)|, 7]70-7. 7z%89 (m81Hz§ 3(m

187 104 " 634 Hal f 5433.47 ** 1H

35 (d, |3 H), |succinatle ester 2.4 08'4 3

81 - 3/88 (m|3 H, 4.01{4.16 (|’ <m3 zI 9HZ

m 1B} 519 - 529 (m 1H), 6 813

m - DLN Z. A7 17 4 ma—o1

Nf\oahapf\nouahrakauapf\osbraovH-QhAHroz’mf\

{ {

T R astor 7| 558 Ay 21V IHNMR(CDC13) 5 0.91-0.96 (m 6H),
Method # 1 [1.39-1.47 (m, 6H), 1.54-1.62 (m, 1H),
1.77-1.85 (m, 1H), 3.45-3.50 (m, 1H),
3.87 (d, 3H), 4.07-4.19 (m, 2H), 5.32-
5.38 (m, 1H), 6.92-7.05 (m, 3H), 7.44 (d,
J=8.24 Hz, 2H), 7.52 (s, 1H), 7.65 (d, J
= 8.79 Hz, 2H), 8.13 (s, 1H)

185 104 ‘634 Half 515 4.49 'H NMR (CDCl; + CD;0D) & 1.49 (m,
oxalate ester 3H), 3.84 (m, 3H), 4.14-4.24 (m, 2H),
acid 5.41-5.45 (m, 1H), 6.92-7.08 (m, 3H),
7.41-7.44 (m, 2H), 7.53 (m, 1H), 7.65-
7.68 (m, 2H), 8.18 (m, 1H)

186 104 |°634 Half 529 |4.22 'HNMR (CDCl; + CD30D) & 1.43 (m,
malonate ester 3H), 3.41 (m, 2H), 3.90 (m, 3H), 4.13-
acid 4.23 (m, 2H), 5.34-5.41 (m, 1H), 6.96-
7.13 (m, 3H), 7.46-7.51 (m, 2H), 7.59 (m,
1H), 7.70-7.74 (m, 2H), 8.23 (m, 1H)

TR

187 104  |‘634 Half 543 |3.47 'H NMR (THF-DS8) & ppm 1.35 (d, 3 H),
succinate ester 2.42 -2.51 (m, 4 H), 3.81 - 3.88 (mm, 3 H),
4.01 - 4.16 (m, 2 H), 4.67 - 4.76 (m, 1 H),
5.19-5.29 (m, 1 H), 6.93 - 6.99 (m, 1 H),
7.05 - 7.13 (m, 2 H), 7.47 - 7.53 (m, 2 H),
7.67 -7.73 (m, 1 H), 7.78 - 7.87 (m, 2 H),
8.16-8.23 (m, 1 H)
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7.67 -

7.73 (m 1 H),

7.78 -

7.87

(m 2 H

8.16-8.23(m 1 -93 WO 2007/ 050726 PCT/ US2006/ 041725
waEz@mpbw2¢t Prodrug of Prodrug Mass HPLC H NVR BREIRL066/641725

spec retention M+H (mn) 188 105 L-valine ester 542
2.84 1H NMR (CDC13) S 0.92 (d, J = 6.59 Hz, Method #
1[Badyle # Pr@uglo], Drodrug. IMadsly, HBHY, (1. 40 (d, JNMRG. 60
, 3H) ExediBepr s, 2H)| spe@| Odterfio09 (m 111), 3.30
( 4.49 Hzl 111). 3MaH ((min)BH\ 4.08-4.19 (m
2H) . 185 35 5089 (Lrvpline esiet)|, 545 |28 ( dd,["HINMR 6:0%0s) $19.92 (@, J1=606.59 iz,
He, 1H),| 6.96 (d, J = 2. 75 [¥ethod #313H). 17004& ] 4,15 Hz3H), 140 (d, J
8|25 Hz, | 1H), 7| 44 (d, = 8.24 Hz |~ ©¢9Hz 35), 545 (bxs, 2H), 2.01-2.09
1H), 7.65 (d, J| = 8.24 Hz, 2H), 8.|@3l 3301@1‘ % 1@387
OPO(OH) 2| 523' 3/ 70 1H NNR ( DVSO- d6) % 3.35-3.39 (m,
6/05 Method # [ Hz, 311), B8.79 (s, ?,_ ;9}1{?_@
(M 2H),| 4.55 [br s, 1H). 1.03 (ddf 824%—122H)
111), 7.57 (d, D = 8.25 |Hz, |2H), '8@(8(1
HE#6), [ 7- 199 ( PO, B2 3UR, L lLiﬁM@myﬁhM@zs(dJ 6.05
ester 54P 2.78 lH NVR ( ¢DCl¥retd®.198z, 68, 3.90 &, 380, w1123 (m, 21),
Met hod #|1 3H),|1.00 (d,|] J # 6.60 sts(Brlsgle) A034@d, ( € 8.29Hz,
=|6.60 Hz, 3H),|1.50 (br| s, |2H), 2.|001, 09), 7.(3Y, TEB.24)Hz, 1H),
3/31 (d, |J = 4.95 Hz, 1H), 3.86 (97.2@H)IH),4.506% A= 465 Hz, 2H),
(m 2H),|5.34-5/42 (m |11-1), 6.927.91dd,J=RB.25 IB, 2B, 16 (s, 1H),
2120 Hz, |111), [6.96 (d,| J = 2. 20 He39@GH) 7 02 (d, ]
=| 81999 Hz, 108 H) [L-valingast¢rd, 542 [2788. 79 [HAMRKIDCL) B 082 (d &= 7.15 He,
1), 7.65 (d, J= 8.79 Hz, :Mqryqd#le@sl 0(d, J £ 6369 Hzgph), 1.40 (d, 1
L{al ani né ester|528 3.03 ' H/NMR ( COCY %ﬁ;{iz é%;f&ls 215)1}%0; ;609
.EZLPE)HZ:?’ 4g/fet hog # 1 3H)|, 1,53 (‘br Pl 34542(m,
i ’ 1H) 6.92 (dd, J= 8.25 Hz, 2.20 Hz, 1H),
6.96 (d, J=2.20 Hz, 1H), 7.02 (d, T =
8.79 Hz, 1H), 7.44 (d, T=8.79 Hz, 2H),
7.52 (s, 1H), 7.65 (d, J = 8.79 Hz, 2H),
8.13 (s, 1H)
191 82 L-alanine ester| 528 [3.03 1HNMR(CDCI3)81.31(d,J =17.03 Hz,
Method # 1 |3H), 1.53 (br s, 2H), 1.62 (s, 6H), 3.43-
3.49 (m, 1H), 3.87 (s, 3H), 4.20-4.25 (m,
2H), 6.92 (dd, J = 8.35 Hz, 2.64 Hz, 1H),
6.95 (d, J=2.20 Hz, 1H), 7.00 (d, ] =
8.35 Hz, 1H), 7.44 (d, T = 8.35 Hz, 2H),
7.53 (s, 1H), 7.66 (d, T = 8.35 Hz, 2H),
8.13 (s, 1H)
192 82  |L-valine ester | 556 (3.15 'H NMR (CDCls) & 1.05-1.08 (m, 6H),
Method # 1 [1.61 (s, 3H), 1.65 (s, 3H), 2.33-2.36 (m,
1H), 3.75 (br d, 1H), 3.84 (s, 3H), 4.21-
4.30 (m, 2H), 6.92-6.93 (m, 2H), 7.00 (d,
J=8.25Hz, 1H), 7.44 (d,J=8.79 Hz,
2H), 7.58 (s, 1H), 7.64 (d, T = 8.80 Hz,
2HD), 7.86 (br s, 2H), 8.37 (s, 1H)
193 82 Glycine ester | 514 |3.69 'H NMR (CDCls) 8 1.42 (br s, 2H), 1.62
) Method # 1 (s, 6H), 3.34 (s, 2H), 3.87 (s, 3H), 4.23 (s,
2H), 6.91 (dd, J = 8.24 Hz, 2.20 Hz, 1H),
6.95(d,J=2.75Hz, 1H),7.01(d,T=
8.24 Hz, 1H), 7.43 (d, T = 8.24 Hz, 2H),
7.52 (s, 1H), 7.65 (d, T = 8.79 Hz, 2H),
8.13 (s, 1H)
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3.49 (m 1H), 3.87 (s, 311), 4.20-4.25 (m 2H), 6.92
(dd, J = 8.35 Hz, 2.64 Hz, 1H), 6.95 (d, J = 2.20 Hz,
wa 2doy/os50m200 (d, J = 8.35 Hz, 111), 7.44 (d, JrPer/8SBH6/041725
Hz, 2H), 7.53 (s, 1H), 7.66 (d, J = 8.35 Hz, 2H),
8.13.s, 1.192 82 L-valine ester 556 _3.15 1H NMVR
([E%AR9 # [Sralir@bE| 1. B8drGgm |Bkds| HMBT hod # 1 1. 6ENMR 3H),
1| 65 (s, |E3#ple#d. 33- 2. 36 | fney | rdadion B. 75 (br d, 1H),
3L.84 (s, | 3H). 4.21- 4 30MHH Pap 6 092:6.93 (m.  2H),
71 009¢d,| J82= driGsteiz, 1Mh4 [3.344( d, JHAIMRO(EDCL) H)9 (s, FHES.70 (s,
(5, 1H),| 7.64 (|, = 8,80 Aﬁqthodﬁigzsy-zgg@g ,3.05-3.10 (m,
2111), 8.B7 (s, |1 193 82|d yti ne est 3@1&@%@%@%\%@}1}’
(EDC13) s 1.42 |(br s, 211),[1.62 | ﬁ‘o‘&%@ m, 3H),
3134 (s,|2H), 3.87 (s, 311)| 4.23 ( g%l 79HZ
J|= 824 Hz, 2.20 Hz, 1H), |6.95 (4 Sz1
11 7 0% (et ety b ¢ 24
e, .| 752 lgg% Py o %,4322?22
8[13 (s.|1H -9 7/ 0507268 BETRUSI Pty
Exampl e # Prodrug of Prodrug Mass | Hﬁ7#5@
spec retention | MtH (mn) 194 82 Ptmgeg}:@rﬂﬁ%@s B4, 7k (q,
NMR (CDCL3) S 1.59 (s, 6H), |1.70 ($m=s.6Mather s#6ls, 2H) ,
2[8%19g. 89 (88 LdlycinSesp-|30d Q.M  TE)NMB (@135 6.34 (b, 2H), 1.62
1H), 3.8B (s, 3H), 4.14- 4. 19etfoar1 236H),3.36 (O34 895, 0H), 7.09-
3H), 7.R1-7.300 (m 5H),l 7.44 (d, J7.15(B, 79, H2;7.2521) 1H), 7.45 (d,
7152 (s,|1H), 7. 65 (d, J = 8.24 Hz |[1=2820A20s7.$3 (198),885(d.J
482 Halt 571 4.82 1H NWR ( 13) 5= ffhiiz 2181 8.10 (3, 160
(M 27 gl utsk at [Sheoe ester NeOBG0S# 1 K NMR gD 5144 s, 2H), 1.63
3/89 (s,{3 H), K4.25 (s, @é?ﬂapdﬁ} Hggz29(s6 §),4.19(s,
Hj, 7.04|(d, J=B.65 Hz, |1 H), 7.15}2 Agmgﬂ%) , 7.18-7.21
7145 (d, m2H) 744 (d 128398z, 2H), 7.52
(s, 1H), 7.66 (d, T =8.79 Hz, 2H), 8.11 (s,
1H)
198 85  |Glycine ester | 518 [3.13 'H NMR (CDCls) & 1.53 (br s, 2H), 1.64
Method #1 (s, 6H), 3.39 (s, 2H), 4.28 (s, 2H), 7.05 (d,
J=8.80 Hz, 1H), 7.29 (dd, T = 8.80 Hz,
2.20 Hz, 1H), 7.45 (d, J = 8.79 Hz, 2H),
7.48 (d, T =2.20 Hz, 1H), 7.53 (s, 1H),
7.65 (d, J = 8.80 Hz, 2H), 8.09 (s, 1H)
199 86 Glycine ester | 484 |2.83 'H NMR (CDCl;) § 1.54 (br s, 2H), 1.61
Method #1 (s, 6H), 3.37 (s, 2H), 4.19 (s, 2H), 7.06 (d,
J=8.79 Hz, 2H), 7.34 (d, J = 8.79 Hz,
2H), 7.44 (d, T = 8.24 Hz, 2H), 7.52 (5,
1H), 7.65 (d, T = 8.24 Hz, 2H), 8.12 (s,
1H)
200 148  |L-Valine ester | 5.96 [3.23 |"HNMR (CDCl;) § 0.93 (d, J = 6.59 Hz,
Method #1 [3H), 1.02 (d, T =7.15 Hz, 3H), 1.58 (br s,
2H), 2.07-2.15 (m, 1H), 3.41 (d, T =4.39
Hz, 1H), 3.87 (s, 3H), 4.31-4.49 (m, 2H),
5.79-5.87 (m, 1H), 6.94 (dd, J = 8.24 Hz,
2.20 Hz, 1H), 6.99 (d, J = 2.20 Hz, 1H),
7.06 (d, J=8.79 Hz, 1H), 7.45 (d,J =
8.79 Hz, 2H), 7.53 (s, 1H), 7.65 (d, T =
8.79 Hz, 2H), 8.13 (s, 1H)
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J=8.65 Hz, 2 H), 7.54 (s, 1 H), 7.66 (d, J=8.65 Hz, 2
H, 8.16 (s, 1 196 83 dycine ester 502 2.91 1H NWR

WO ach3)726 1.54 (br s, 2H), 1.62 Method #1 (sPCBHY2006/041725
3.37 (s, 2H), 4.28 (s, 2H) 7.09- 7.16 (m 2H),
7.22-7.25 (m 111), 7. 45 J =825 Hz, 2H), 7. 53

(Exafhbl)e# Proddg of [, Pr])drug:8.8'ﬁl 1, ZPLE) ,| 8s,| 197 EBEMR
Glyci ne ¢Stmple#408 3. 05 IJkbdVRe@DC]3) S 1.54 (br s,
-1), 1/63 Meihod #1 (I8MHE1100in)2 129 (s 3H), 3 38

H

L ), | 4.189 (isL-PiHpe (695922130, J [HISVIBECIREL;) 0199-1.02 (m, 12H),
118-7.21 (m P#gr, 7.44 (d,Mghed#g 1865 (bs, 4IDH).98-7115m, 2H), 3.30-
5, 1H), |7.66 (d, J = 8.[79 Hz, 21-1 36(81&11) (d, Sil)fgg-426(m
5 Gycinhe este 518 3.13 1k NVR (GHOAB}> 11“15 7-454 (m,

11), " 1.64 Method #1 (s, 6H), 3.39 s> % S’fé dzg;lj-z“
), 7.05 (d, D = 8.80 |Hz, |1H), 7.2 ?gjﬂ HL ey
120 Hz, |1H), 7|45 (d, J = 8.79 Hz, ' =580

F-5

20 Hz, |111), [.53 (s, GJlH) 7.65 |fd)
2@ 0y (Fr T YCﬁl'E"é’stéP m»&we eStﬁmﬂM@é m\%lfn,
[DC13) $ 1.54 (Dbr s, JM@cﬂodﬂk’EﬁhpééﬁJsé 54 (s, 1H).,
37 (s, |2H), 4{19 (s, 2H), 7.06 (d745¢ ~8 617[:921—1),728(m,1H),
,2H), 7)34(d, JE8. 79Hz, | 2H)|, 7.44 |6d; (mJ+s—218), 246 kIBH), 3.32 (s,
1), 7.%2 (s, |111), 7.|65 (|d, J = |B)24.764m, 281p.09 8o, 2R), 1.55 (s,
, 1 200 148 L-Valine lestdr 5.96 8823 1H NVR ( CDC13)

PSS

0.98 (d, 8= B-GBindmier| Bthtd #1 [SHMVRICDA;)E®,89-D.94 (m, 3H),
115 Hz, 3H) 1|58 (br s|, 2HMeth@ #)70.97-1.62 EmPE11.39-1.41 (m, 3H),
141 (d, 4.89 Hz, 1H), |3.87 (s1-58(M13 2HY1.382.12 @pglH), 2.98-
n 211), 5. 79l 5. 87 (m| 1H)|, 6.94 aﬁm:JJH)ﬁ%O?M’(HzZPD 3.93 (s,
120 Hz, |111), 6.99 (d, J =12.20 Hz 517( (m,
8.79 Hz, 111)| 7.45 (d, J|= 8. 79 55187133
), 7.6% (d, J|= 8.79Hz, 2|, 8. 13(s

N72 poTlliconNnne/ N

NEFRITNTWNW
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20477157160 |L-VATing ester | '5403.18 1H NMR (CDCl;) § 0.92-1.04 (m, 6H),
Method # 1 {1.29-1.31 (m, 3H), 1.54 (br s, 2H), 1.79-
2.15 (m, 3H), 2.62-2.79 (m, 2H), 3.28-
3.31 (m, 1H), 3.85 (s, 3H), 4.99-5.06 (m,
1H), 6.90-6.92 (m, 2H), 6.26 (d, J = 8.24
Hz, 1H), 7.43 (d, J = 8.79 Hz, 2H), 7.52
(s, 1H), 7.65 (d, T = 8.79 Hz, 2H), 8.14 (d,
1H)

205 159  |L-Valine ester | 528 |3.50 "H NMR (CDClL) & 0.89-0.94 (m, 3H),
Method #1 [0.97-1.02 (m, 3H), 1.39-1.41 (m, 3H),
1.56 (br s, 2H), 1.98-2.11 (m, 1H), 3.02-
3.09 (m, 1H), 3.20-3.30 (m, 2H), 5.11-
5.17 (m, 1H), 7.37 (d, T =8.25 Hz, 2H),
7.44 (d, T = 8.24 Hz, 2H), 7.52-7.55 (m,
3H), 7.65 (d, ] = 8.24 Hz, 2H), 8.12 (s,
1H)

206 152 |L-Valine ester | 610 |3.15 TH NMR (CDCls) 5 0.090 (t, 3H), 1.00 (t,
Method #1 [3H), 1.51 (br s, 2H), 2.02-2.14 (m, 1H),
2.68-2.78 (m, 2H), 3.33-3.35 (m, 1H),
3.87 (d, 3H), 4.19 (t, 2H), 5.51-5.60 (m,
1H), 6.92-6.94 (m, 1H), 6.98 (d, J=2.20
Hz, 1H), 7.02-7.05 (m, 1H), 7.45 (d, T =
8.24 Hz, 2H), 7.53 (s, 1H), 7.66 (d, T =
8.25 Hz, 2H), 8.13 (s, 1H)
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Exanpl e # Prodrug of Prodrug Mass HPLC H NVMR Exanpl e #
spec retention MH (mn 201 139 bis-L-Valine 657 2.13

WA RDOR7GCDC13) S 0.90-1.02 (m 1211), ester RETHSIHOEH041725
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15

20

25

1 1.55 (br s, 411), 1.98-2.11 (m 2H), 3.30- 3.36 (m
211), 3.86 (d, 3H), 4.23-4.26 (m__2H). 4.35-4.41 (m

1 [ERympldt Fotodtugtl] ( Piodrud H) Ma$] SBPEC5] (m 11- 1) NRO3

(Hd, J =|Badde#|Hz, 2.20|bee| ntios |97 (d, J = 2.20 Hz,
101), 7.03-7,05 (m_1H) M7HAD Gfid) =824 Hz 21-1)

7 30(73, 1Hp3 7|LOBlifecster] 560 $.280 I—LHZ\IMIB( 35 0.0901202 (m, 6H),
161 dyc|ne estler 512 6./96 1H NVR NMR 03318(1]!51PI) 3.37-
(5 1H),| Method #6 7.67 (d] J= 8. e 7idéﬁ) £6-4.29 (m,
1H) ., 7(45 (d, k=&6+t,2m,'12 -fﬁ
+|s, 2H)| 3.86 (s, 3H), |3.32 (s, : % 8.79
2109 (m|2H), 1155 (s, |6 203 158 L 33% 7O KR! =879
3143 iH NVR-{€DE13)— S 6-189-H—94—(m-2 ory, d#t

0.97-1.02 (m 311), 1.39-1.41 (m 3H), 155(br s,

21-1), 1.98-2.12 ( 1
3.20-3.30 (m 2H), IEIOL@G?A%%EH&LQ%%%@E T)7 (m 111),

6. 96- 6. Kad{oligand Iﬁlndiﬁngéyjfor\]Asseﬁmt bif MICHIR1 Activity

( lé‘% T500 0 Mortirandivign igh a&?fesff?éz%ﬁaliégi R %%Eiég %)%gated
(t?%'@ kigﬁMHsg)m?pt%{gwg é!re&-b% 8%1%110% ho etﬁJZQ‘ulfi)n]ana‘1

gdlggregﬂglgcbn(nfugahbﬁ) Blﬁiilﬁ@e}(mmr&lﬂ)s wéke Qﬁaﬁd@ﬁt With 0.51:)Q ug of
(@embrane @rqtgmpﬁc}_l)bgiqyl in g tqu of(OSZ mi H)Z 515 fflﬁ %IEgP?S (le-L7 é wih 10
g ek Sl d DO b

 Ocdfpetition blningdspays lre8Qichs 4erd carri@tuyt in the presence of with 0.06 -

0.1 M [Phe®, ["**I]Tyr*]-MCH and increasing concentrations of unlabeled test
molecules. Reactions were terminated by rapid vacuum filtration over 96 well-GFC
Unifilter plates pre-coated with 0.075 ml binding buffer containing 1% BSA, and
washed 3 times with 0.4 ml of Phospho-buffered Saline (pH 7.4) containing 0.01%
TX-100. Filters were dried, 0.05 ml microscint 20 was added to each well and
radioactivity was subsequently quantified by scintillation counting on a TopCountTM
microplate scintillation counter (Packard). Inhibitory constants were determined by

nonlinear least squares analysis using a four parameter logistic equation.

UTILITIES AND COMBINATIONS
Utilities
[00151] The compounds of the present application can be administered to
mammals, preferably humans, for the treatment of a variety of conditions and
disorders, including, but not limited to metabolic and eating disorders as well as
conditions associated with metabolic disorders (e.g., obesity, diabetes,
arteriosclerosis, hypertension, polycystic ovary disease, cardiovascular disease,

osteoarthritis, dermatological disorders, impaired glucose hemostasis, insulin
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1.56 (br s, 2H), 1.98-2.11 (m 11-1), 3.02- 3.09 (m
1H), 3.20-3.30 (m 21-1), 5.11- 5.17 (m 1H), 7.37 (d,

wda 2008/02B2¢1z, 2H), 7.44 (d, J = 8.24 Hz, 21-1)PCT/US2006/041725
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7.52-7.55 (m 3H), 7.65 (d, J = 8.24 Hz, 2H), 8.12

(s, 1 206 152 L-Valine ester 610 3.15 1H NMR ( CDC13)
SestBRR, higperdidjestetolOfiia, hypertviefjvoddetiiaehioletithisds,(dislipsdemic
2H), 2.02-2.1 -1), -2.. [ .
y@ggj_tigpg @ukimiadf qqg])r%salaé_dé)?m@ﬁ{sg% éygg @_gén@leizsg;lslefpbdlsorders ; and

Degguar bl gy FRpESih M. sclflorpeety e Bugply s

Hbgniibi)enhancoefisand Phikinsonbbdibehse.] = 8. 25Hz, 2
, 8. 13(18, 1 -96 WD 2007/ 050726 PCT/ US2006/ 041725
HOAMRle #hprempeigdsdessribad tythvmssenippeliertiqueordhemised i

Pndeithe i P lor oM R degils suff o Bt e iinelice
g:ﬁisbitarqu.gg Zﬁogigénmﬁb%ﬁm&rega%ém Agorfists (&) milBm8Hnd)gyicotinic
S9Rist, g]@tairrm: acili(@rgepg)_rgbél\/ﬁf}'@ g?@ ﬁﬁl\’% Irlqoﬁlzlélﬁ)]f%,and joatropic

8. 79 Hz, 7.52. . = .
et s R RSl i, et o
ASEA¥iniedTs NRaesmIRDEnidle Msbidbrsot 36 ihycomb@AibN fvith the
Menbranes from stably transfected HEK-293 cells & |
esqusvsinef the mesentaaplictiormludesippepaiifaetine defspbgraine, SHTO,
were prepared by..d i ' .
R A iRy e SRR S S meLblpghepy MoK

CRbELRS] 288 KOMOSbBckers.1. 0 ug of  menmbrane protein
i ncubated in a total of 0.2 m in 25 mM HEPES (pH 7. 4)

Wi00h53]0  Thrichmppendszeamitedintheaepent aprlipsion @uktfgigped to

reneiihe SesteoEitprafta i B Ao R EPLRLRRAIEs DIRAE Bxamples
OpOenth Usél th thhk PARESN’s [Digkakd thyuli8] leddddpafdth or without a

i ncreasing concentrations of unlabeled test _

nEDAMT inkshitcReatiglbanatargiedugs (rmpatasiney filuzale).crlrhechadenergic

fil [ < . .
antgéo%gsltso snuc %S Eda%gxa{ﬁ? Iolp1a%l,zacn’cagomsts, such as naltrexone, other dopamine
agonists or transportor modulators, such as ropinirole, or pramipexole or neurotrophic

factors such as glial derived neurotrophic factor (GDNF).

Combinations

[00154] The present application includes within its scope pharmaceutical
compositions comprising, as an active ingrgdient, a therapeutically effective amount
of at least one of the compounds of formula I, alone or in combination with a
pharmaceutical carrier or diluent. Optionally, compounds of the present application
can be used alone, in combination with other suitable therapeutic agents useful in the
treatment of the aforementioned disorders including: anti-obesity agents; anti-diabetic
agents, appetite suppressants; cholesterol/lipid-lowering agents, HDL-raising agents,
cognition enhancing agents, agents used to treat neurodegeneration, agents used to

treat respiratory conditions, agents used to treat bowel disorders, anti-inflammatory
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Unifilter plates pre-coated with 0.075 m bi nding
buffer containing 1% BSA, and washed 3 tinmes with 0.4
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0.01% TX-100. Filters were dried, 0.05 m mcroscint
20 was added to each well and 15 radioactivity was
apdaeauenhkigtypgentsi dritederhyssants;rntitiyatitasivagmbngrdec a
TopCount mnmicroplate scintillation counter (Packard).
ighsoiesy yd ¥HEIRRT28SHer e det ermi ned by nonl i near

| i o USi , , .
e B e T A A
[s@RdiBhEoushewithngrdulieisingfthd diministration ofthp metatin-omncamating

be adm nistered to nmanmals, preferabl) umans, for
theamenerseenion MFHR) gaipgenists Braceaidants %ﬁlgﬂmgﬁgpﬁcatm

gg@ﬁﬁg °r Exarb1EL HAL A i JiBlin dothis 36 R HELABRbMiGn AR the
ng drsorders as well "as comditions assocl ate
Woldpotmisalidhd Sresting eplRasod Bicide nodeiconin rdéephert(BEC4R)5
arteriosclerosis, hypertension, polycystic ovary
daigg@a@eqanndmmé\rwe%tr modylaterssBowihRrEeEs £err§tagague receptor

ol ogi cal disa r ' ' i .
AR AR5 500 s R BB BT8R O i,
[GEP3 P88k, ARAREG Fob-padgdidakevderived peptides; NPY1 or NPYS
hypertriglyceridem a, choletithiasis, dislipidemc |
ctegonsigny P YBuni NEY haodwlstors warticaiprin d¢ s tigdartog agonists,

i.sorders):  sle dis ers: - NSYEPA Bt L.

SBPE ST N g M PR DPAR i moditors.
SPHISR ABELmBBMERTS, a6APNCHA @BrboRMaR@ED inhibitors, 11-B-HSD-1
Par ki nson' s di sease. 5 [00152] The conpounds descri bed
i inhibterspadisenectiapiseptonmodnlatasti|bgtapbadieraysic §LompfaHER as

Bt R BRR LSBT B R98%6as oDy B s tnonm
ML BLbdHiGs REGSRbRII1A TAYOMitEH: Nds 5,841,208, 1501m8616£3,491,134,
nicotinic agonists, glutam c acid receptor (AMPA and

NIV, 9 30ahdl B4 85,864, athyrpidaeeapiirdetaageditlaioy, sugh as a thyroid receptor

i t | evet| . £ sui .
Phiedd s B6bos BV BT o U AR 3yl 9o b o BifBio) ana wo
CER07Y %Kgl‘o%%h)g@!iﬁﬁe%hiﬁﬁ&, ki HGR Rl i Ir AT WD 1 (Alveyme),

conpounds of the present application include
dsenetpeinitbceptoaegdmets, (e@wBN T-§RAi(BiovitBrEe, morpamine reuptake

SEERCLAE LA LS8 08 089858 0 v
b RGKEHS pat BRERS serlRBnE QARPHIIGSCrRAARS EloRREx | dortdiine, picilorex,

present ‘application could be used to 15 enhance the
efibeicasinef deagraphetamupedphiantarméne, peeyinsopanofanpae RT meoadal,
Di sease. Exa es aof age us t.o tre inson' .
DPERE SE DR 1 R S Ry TOAERORE NI T ey nSirophic
| ahl 2@ S UgtivieR TR IMoRBHINS factor), leptin and
r féllg{d)?jo}rAgio}{mgl g%géeggwéﬁzgg%g{ﬂ;m agoni sts 1éuchaca%r) P

i liaﬁﬁﬂ ¥@Bptoppiodtiatoast aganhstisoidduetephs anglgbnistsosrsh as SR-141716
ot

er dopam ne agonists or transportor nodul ators,
s{famofilor PpY HilP 6P&VaBr pr ani pexol e or neurotrophic 20

E @k“%?]s Snuxcaﬂlp%sé Fshlod gﬁti—ﬁﬁgeﬁlzeézgeﬁ{sr@ﬁli%% EambRhtion with the

compounds of the present application include: insulin secretagogues or insulin

.

sensitizers, which may include biguanides, sulfonyl ureas, glucosidase inhibitors,

aldose reductase inhibitors, PPAR 7 agonists such as thiazolidinediones, PPAR o
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Combi nations [00154] The present application includes
Wthin its scope pharnmaceutical conpositions
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10

15

20

25

30

effective anount 25 of at | east one of the conpounds
of formula I, alone or in conmbination with a
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( idvaZaIne a(s@ﬁcﬁ@&?—ﬁm ERbperPatent
%3??? ggléeﬁ(g&?aq@g?)c’f% , f(dae O TENT D) L 85564s

( MpibtikgtionANd.0,19Z,026 (ASaarky@hW_l)ne aNm.pzedm @exivatives disclosed in
U.S. Patent Nos. 5,506,219 and 5,691,322. In addition, phosphinic acid compounds

useful in inhibiting HMG CoA reductase suitable for use herein are disclosed in GB
2205837.
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rosiglitazone and pioglitazone. [00161] The conpounds
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PPARa/y dual agoni st such as MK-767/ KRP- 297
(Merck/ Kyorin; as described in, K Yajim, et. al.
A00163). TFieysjualene Emdlmtase rmdhbltcwsslamble f@s yse lrepes ipdde, but are

EEOING 2T T —————
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(dﬁﬁﬁplhlh?ldmbﬂhyl)ﬁmghmates&s &l 26 Other kh&wd 6@jaleTiesynthetase
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Iﬂmhba&e@hcal\@uscg‘h Qm:-ldfudw& but is not limt ed to,
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FP&Qkﬁ‘H ma@tgglgotmOsqup@pggylglgqtﬁse(lﬂlg itors |sp11tg) edfﬁ)a useuherem
r eI tgggerpn%lr c{]gir{:ﬁ]?osgﬂétgsc&gcﬁ s%d' PJOtiz H@gﬁﬂﬁel o, et al., J.

and re conpoun

OM&L‘ |C%§ﬁzd 20n243-549 A3TE)) the¥arnedyl moaﬁﬁte amalapsA and preaqmlene
rel at ed co%ounds as 10 disclosed in U S %pent Nosc
pynBoTEate RS UPR5malops 2 displeredivs esRandy alpiss & Am. Chem.

P B R O R R B DR Gy il R W
Pﬁt 8w NOhen? 5304109, 3544 @IQW?éﬁ@éyclbpﬁd)mbmpdmzmbyul@son T.L.,

Paf ent Nos. 5, 006 530 and 177,080, atorvastatin
oﬁlibd@@é@tmm Jons, 198% 1ent. M@é 'Chenpd] obYteh, Abstzeeg Tgdls of

385, 929 an 636, | statin (N ssan/ Sankyo's
‘?3%@? &’Pllﬁ’? 01% fé%;i S }alﬁast atin), disclosed in
L[0§;16§? at effter 'N?polﬁn@ékﬂw% 36hts §hta@l&01§t nhSHeréih Zeshedeabut are not

v

rosuvastatin i sastatin (h D 4522)) disclosed in U S.
Panhisert toNGbriGacé dervidives such asdfenefhrate: gemfibresmsindivgate,

d 753, 675
et e o bRPATF P BE s 8 TR AR B BB compounds o
' cﬁsélbs%d 8t € HatdNO N3 6148 8% QrobuREAR1 gediTirogBbaihg preferred, bile

meval onol act one deri vatives as disclosed in PCT
aqid secaestants\WOrl? & GOIBRA88Ine, colestipol and DEAE- Sephadex

G RR POl P gnatrad i BB OB g osabi

g@f&ﬁe Pbfense E{SE?E-% 0§ (APR2BbtAutdd SthRed1hhiHe@Rrivative), imanixil

ntanedi ol ¢ aci d derivative) dichloroacetate,
i mcamw)e tmhymghpmnm@xan,)ommestméph@smm@hoé@e @She
plicatio EE % . 814 (azulene
3Reeheﬁ %JHVEPW g?fe%s Dok SpRBMCE AEBL
d \% QNS d CL-
@%5%9%% R R A T
t b TopsRene CCIe—QBS/ aué (chmba’ahﬁhdszrbaa@m@atmesEun@ﬂma@éﬁemm),
S reoRiSh o TSR A SR ot
u@%ﬁ%ﬁ%enfﬂ%@@”%%%@%%@?% Aa0E3 dlaReher B
(b@y@ﬁdl@ddm])aﬂ@ﬁn&nsmhm&éﬂbnde) gt iopess st srdisclosed in U.S. Patent
[ication 0, 142, 146 A2, Pd q(gl nol i ne and
A&gl BP0 ran@ athiey Kaow SEPHSHGICHIRTO3dOWEIEE 385 Ent  Nos.

c 5@8 gﬂz 19qan Whe? h%&h}ﬁg%mc a@elﬁqﬂy;ﬂe% A@quiﬁﬁh'bﬁblc(v@ﬁé}galso has

anti-atherosclerosis activity) such as disclosed in, Drugs of the Future, 24, 9-15
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useful in inhibiting HMG CoA reductase suitable for
use herein are disclosed in GB 2205837. -101 WO
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synt hetase inhibitors suitable for use herein include,

but are not Iimted to, a-phosphono-sulfonates

di 995} o@edsintibdy; ‘ThePRECAML mhib1t015 Cr19] Bos:ffectivsim the prevention and
Biller, et a

i’lgégésgcggg_f a?)%gg%gjty ?qﬁ@kﬁ?%& hag)&‘ﬁgse ng!}cgggl et 4l A%?)e; -osclerosis

,((E ”egﬁag;ﬁ']?éi 13941 é'ﬁ@gq ”aifh% é%idgo@FpRﬁ"l@éfF@!@W677 a

ne s se |nh|b|to s for exanple, as
d10‘5761| ASad nﬂmbiﬂoﬁmﬂ?pment hyp@hplﬂpﬂmacmmy arediatedinasebztive

d [ d
TR SNETE O T e
[eshHo %ardg[?@g% (B2Rey 189@?% 3b'ﬂ1 tRP%lGBt A8loavailable

squal' ené syn ASeoi nhi'bi tofs sui'ta for use herein
g]@lmmﬁhﬁpﬁeﬁymde MA!D“ Imdﬁmlua’tl S&nxﬂha @gﬁ%dBw’%? Med.

t n o : m, 2
A ds 4@&( 058 D96 e AT IS AT BlogH A RS dor
3’ §ﬁ}g rg;ﬂ:ba 58%'&96? %?E{r/@tllc( & ﬁQitP an hﬁ%ta@ﬁnimals” Krause et

9&, %%&%s)lﬁ&ﬁo](o}&%ﬁe)rt Rphn sﬁbllmgbrp Mmpﬁeah&t dsﬂmewambied
a

(Hodmppra ey A3 084 A Bipsebua By Bapt Batonatig: “RUKT
LP@:? 'o%%ﬁétteﬁ‘iatl %ﬂq_aé}%poesb%e}cggz BE’PtShSWc etq}e@urpz@d Chem., 1

rac nténts

40),494-2481 594); SubTBitoys of[adA165A.: cBblegieroh y')pa:dyi namiada‘a:rast (ACAT) as
agents suitabli e for use herein include, % L
| Iyporlealestesolefiip pgantsa fi Eh@@fst vatervalublesieh %hl ffor With lipid-

n br at e 0
cFarBrPERan Ly B e CO R PR Bet p eI OAD .
I BLAdl S &R P BaEs o@%ubs@ilmi@d Nsigﬁnyqu(spheaylemopmyl)
3,674,836, probucol and genfibrozil being_ prefer

bmle‘élyIZOrears:Wah@éhm@g@ hypec Okﬁéwl%lcéﬁfé‘flé’ét SouhtRe; [ Efiemiracts:

Pl R B SRR B o R BB R P10, v

(an%z?@s S0%; F-174513 aH L EB020E01 0085 aﬁH yups1d-434.ed
et hanol ani ne derivative), |manixil (HOE- 40

t E0dahly d r”Ehmh;ygo]anderm(c‘pgg)t may be an upregulator of L]?)L receptor activity

SESED 2B I PRSI P P i

(ﬁﬁig R E8E hgbi Weholes@tdl ﬁ&@g&ﬁmﬁ&hﬂl’cb JerabbaRdeezing-
58~ Oé Arreerlé%?an anamOe 082 and ﬂm283 546

( Hlo&;lgb tSAHAREA1 (ezetimdlesy) iay mell\a@ ﬂ)ose msg]ggepchindt@@rpgclemszs 115,

o (g Sy eL ongh gl P O59™ !

P ' RHdREdr L8 hHRldNE oSt G holesteryl
FﬂscIeigjsed’h?én(mtalérgﬁf)ll Pg% entr '1\}% 4,759 j g % ug?zeran%royes o

atrhimsfer moﬂey(mhmntby(czﬁm)tsnuyh asPiizer @rﬁ?R}ﬁISb#l‘bI@B) welhas those

R N R R AL M R

a@ﬁ%@sp sggé%h aﬁﬁl?c%seas {M% CRiTde 3ha regenss. may be

bitor (which al so has
apg0169} her h:a:stgipehpldemlcaagentmaybe suiténl X&' Bils ebidsettaisporter

Dr f the Fut
ugblt . % dist urgm rugs oflhe Future, 24, 425-430 (1999). The ATP

or such as disclose
citrate lyase inhibitor which may be employed in the combination of the application

may include, for example, those disclosed in U.S. Patent No. 5,447,954.
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-102 WD 2007/ 050726 PCT/ US2006/ 041725 (1999),
(Avasi m be); "The ACAT inhibitor, C-1011 is effective

w0 noovioso7pe eventi on and . regr essi on of aortic PEr/UY2006/041725

streak area |n hanmsters”", N colosi et al.
At her oscl ero Shann

. 137 (1
199158y ey g
g %6 sem o O(IWB 965501'210 Wh.fng R8N Loy WA kacﬁélﬂeiﬂycprotem

Ivity medl ated by ctive 5 “suppression of
hepednirateseGoe ﬂommsotrellbq:m idevonnswhras ggnibteing plaldz@n,rglymtem

26 caey é}g@g}%s’%?%g%%@nog&%\é%gg%q?&% 31 8e¥ea i WolZoboro1s201;
%l BOYd- faﬂ{a%{]yﬂo %Ee?&%&k%gbﬁ ﬁ%ﬁdlﬁ)r% as di‘&'l&b& & EP 655‘7 14) en

| oor em Lett,

(H-]QE @i)reguﬁ%'ﬁutmiv 431 LXR Sigoibly 8 [P@IA(Pgwagﬁmsﬂmldi (Brzm FD(R agonist;
hypol I pi dem ¢ and anti-atherosclerotic activities in

eéndd?l artabalismepromates suchasadisdosed in BP 40222724 segfipayproton
Ruf £ I
SR iRt b it oscadl P L@ AP gfptpr inducer ora

Rubbideh@iéosfaBGuctBacdisdRodediin UrS Patent NGAT,698,5D7 bind GiBs2304106;
potential anti-atherosclerotic agents", Sliskovic et

ain, anticwridant ke, as Gatarmarotgne, agprbip g@udg@—thcpgbeppl or retinol as

ieskrpt 20 Ja SR o Peh 7 TRty g € Etlonld O pEpER such

VIRIfSHic 594, @fo?atcﬁ%-ﬁrﬂlﬂ |E6bV‘itﬁﬁm\!\Bl Dahd VitQmﬂ@E’f i86MhAY h§Gisclosed
activity. Inhibitors of acyl - CoA: chol est er ol

an%VOrQﬁvﬁﬁSg 6aa5d1c(ldS®m1) absqrptiobanhebitsynamiiMs3-Ce Assinthage whibitor,
N-
R SRR P R D e ER Firh  PPAR 5 agonist

o6 A e Sl BN St g St e

G(S didclabpd & O2000/0 305 78; b8 914a1n1ﬂ?5 -phinghlifid5ach aHlQeI@ﬂﬂde or
K- 10085 and YI C-C8-434. 2 0167 I
SR SRS SV GREBEY el b e PP ipidemic

AR [ B A

aanditobieatetinas aledian mhaonnandﬂdm chblesttagqﬂr ef erably
Scheri ng- Pl ou gh' s, SCH48461 timbe) as we ‘?
t 1988 A ] g éfélra@@@aowniw Hherpsswn @ ncgtwpl@ay bggmy Y? 595)

a&)‘%nb hatl\é%%lﬂ% %}tensqgg' ?%élll%g @xané?es b%gg/n@%ée %rﬁ?hﬁ)tept@ﬁsive

[T p| gent or

Cdgéh@%ﬁlﬁsﬁhn cbrhaiﬁaﬁ@{ with Qlﬁeectd’mpdmhdi)d)ﬁ the pfeSEikRppEeation dsclude
Pfizer's CP-529,414 as well as those disclosed in

Viytoeberzaichierkers, Eicigmahannd plogkers (hriypepndey 1498S; Sahd
SHLTBE o TF,  Th 0

I dadotiigzidd) hly@odllofbiiiatide Thpethieride, 3@dtdﬂmlrrkbltlile)z1dé;uc h
as disclosed in Drugs of the Future, 24, 425-430

(h@gg:)ﬂmnqﬂ@azw@ methy ﬁlép@thl%é@ triphlpiomesiagiAe. oRLRRipZige
BRS04 B8RO A oSy bG.BBR HGLR, M,
Noumétardidd,, tﬁéﬂtrenelx@ 3&%1’?&0 3ﬁ1%@?a3ﬁ>n?f}?érﬁi§ﬂ@ﬂﬁfo@&lmmhibitors
(e.g., captopril, zofenopril, fosinopril, enalapril, ceranopril, cilazopril, delapril,
pentopril, quinapril, ramipril, lisinopril), AT-1 receptor antagonists (e.g., losartan,

irbesartan, valsartan), ET receptor antagonists (e.g., sitaxsentan, atrsentan and
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[00170] The other |ipid agent also includes a
phyt oest rogen conpound such as disclosed in WO

wWQ@00306B26 i ncl udi ng i sol ated soy bean protei n, PEDYS2006/041725
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protein concentrate or soy flour as well as an
isoflavone,such‘as genlsteln dai dzei

e@pmounéﬁ% diselpsesindf-of Rater Nasos0 bhdpo %nd@ 8@%@651)393%1 Eg]g{AH

cl 98 n / t
LR AR ot ekt e
ElBhﬁﬂféYsl 4aso@8ps1dlﬂ@b inhilsi gs{ A DNEBUCOE ashibiforb)(R gagomipatrilat and
a PPAR a-agoni st and/or an FXR agonist; an LDL

c&ﬁwﬂﬂgﬂa%ﬁdﬁﬁﬂé& such as disclosed in EP 1022272; a

E@%}zﬁz g\ggﬁ‘ig nanL 1"’111% ecoh ebds% uf’él‘gﬁmg%ﬂge'r%fslegs%gg?sogiated

eceptor I nducer or-a

gwcﬁ%bﬁ sl ipshidondes Therbiofe, ﬂEaé oublds described in the
5, 698, 52 and 4106; 10 an antl ant such as

betesent apitictien c@zdd bsa pad B cPAbination Wétbﬁb?répeuélﬁs fastieatdng sleep

a i scl.osed,in WO 94/

e oAt b P SALABRRR s A A B Ao e
fol @E&m&t’i&%ﬂ‘ﬂm@@om}{bﬁﬁm& i lgeanela Hc@tliﬁtﬂmEIude melatonin
i soniazid as disclosed in WO 97/35576; a chol esterol

alsdogst inglatomin rdsieptor antagenigtisMo A Bs%ﬂllﬁé% EABATeCPEIT
o ogg ﬁ%qmb% dg&‘%ﬁ%g@?ﬁ%&l, ﬂisléa%%;%? 5 t(?@g?&%@&? ﬁq%gula{brs

du&;&dnﬁhé*sgeﬁsts 2d @feﬁh%éyptdr%gs&umwr@g el enent bi ndi ng
protein-1 (SREBP-1) as disclosed in WO 2000/ 050574,

f f001&3R rrrMéJthl &}Mtgomgscﬂ mpy Ledugqm‘ran@mc@p sifisthace ghuse or

&Jf al e dslgfff@?f T n% %SPE}}Q}@ aélélglp.llpgﬁgtp%epttor modulators with
p %éﬁ@éﬁv asts%ﬁ i) treét%\ﬂéﬁﬁ% H@@rd&‘s'}}{ éﬁdepthe éés%rr%!@\ﬁfeﬂidnﬂor improve

atin, pitavastatin rosuvastatin, as well
asherafﬁmcy ofiaitrent addnoh%dhafg‘dbr th@@p@lm& 7Eb§|ampﬂa@ d@gpueneps to

ggﬁ‘t&?rsﬁﬁ g&%%ﬁq%%ﬁ%a%%, glé?l{ggﬁsamf éelgn‘gté‘{%sgrot%}(lg rrr%urpéqske d{ahlbltors
ig@%@?hﬁetﬁﬁdm%@ﬁ doPhe ficoRbe BASbiRbpidae 1 n

jat | on W e conpounds of the present
apuiii7dpt i MEHmbhmd@mdnennay sdiuenangéty obHeprkssio; thosdfoieuthe

h | bl ty d/ T t
PRI SEED T SR 1?%&“53";% sk Gp i Haatippyvith anti-
”Kxgﬁfetéraﬁ%kﬁtl gﬁtiﬁ'eg{ésga?x { QE Ebé Shit B O4H-2%iES agents for use in
hydroch razi de,

or ot I azi
hyaihbinatiome vithaké d&npoulnémdf vhé pprovedthipplicatien include benzodiazepines

net hyl chl or ot hi azide, trichlor omet hi %ﬁ
péff g+ Hiagsnage loragepan H?‘%%Ep%a alrppelEmy erég?gmomde clonazepam,

burre an?%grha Eé\%g@ fo“%?&}e %Ir?' noﬁggtoﬂgusmmne

I glasiRoxdm) p&itodke and :ﬁﬁﬁnlrdﬂ&b bmﬁdmﬁtlcc(he)pgl teleasipg dquitard (CRF)
zofenoprl I, fosinopril, enalapril, ceranopril,
c.amag@pstm ~delapril, 30 pentopril, quinapril,

( iﬁﬂgl%j | o]g pales? &f gult%belg ';‘l;gts%ers] 5 gﬁf H%re%%@gﬁflﬂs?, tét? ce:ombmatlon

ariaas b%godlﬁls @f theSirés2us: '11azit1on8ihﬂ&&élh@rﬁpﬁiﬁp&mne]r%take
WD 2007/ 050726 PCT/ US2006/ 041725 n&a@unds di scl osed

i inhibigors Kartisny ando@corslamezn@sgr@ﬁacséa 11y sgrotopiigeuptake

oonomersf SRRt Rpipt PR LA R Sl R ) Momoamine

V%§Rﬁ§‘@ﬁﬂ1ﬂﬁ§>t9s Ql\fﬂ}ﬁto@d)t(ﬁf)@aﬂg&éé@id Meifehile, tr&lliylbyﬂr@hﬁn)e selegiline),
omapat ril at and
reversible inhibitors of monoamine oxidase (RIMAs) (moclobemide), serotonin and
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genopatrilat), and nitrates. 5 [00172] MCHRL
antagoni sts could be useful in treating other diseases
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Therefore, the conpounds described in the present
application could be used in conbination with
t matpmlmn@gemmket inbiitors SHRED fverdataxinge p@mcm@m rdeasing

f t t { f
el HERE) RobGL AR bR B sl SR mu el
Ofint{ddBreRdaBEQ BliprdPn! BAiuR helRBHsHE trARIBhE B'vﬂll_d‘vﬂ&(azme)
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[ 91%213]]‘"%%01@ théﬁhgﬂiaﬁﬁﬁ cOBY AHIIEDi PdyndiBihir8diREi8n, reducing
subst ance abuse or dictive disorders. Therefore,

ctheiveedifdr chromfc t:wmma]lm Wudn ghtipsyahotio ngendel Slueh o cembination could
15 agent s _us to treat addictive.di sorders. may reduce
e Bt e et Dt o 0 S P e PR rediced

«cwoﬁgallqﬁ&dieeélbﬁﬁ§%éﬁbﬁiﬁ %féﬂiﬁétﬁ)ﬁ%&ﬂ%f choaRngBshotic

agents used to eat substance abuse or addictive
dtremmdmrs are: sel ect Ive serotonin reupt ake inhibitors
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[
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conpounds of the present application include

nt0d38Ine Shambiaaticn Rt thk eomperidp in e HrsertrappHearioarith

s C Lye
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oxi dase inhibitors (MAO s) (isocarboxazid, phenel zine,

t Aamgedcese.orhiaephrenic difiorderrainclude perapair plisoreakzasi, e i,

ok OB S8 AR et B BB 5k afSHRE O 7
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(venl af axi ne) , corti cot ropin rel easi ng factor (CR

r diseidenrotsnecifeh @qamplwqﬁ Stitadly antipsyahepe drugs for comblnatlon with

PR S MR b Rrpu b RR T R i h O RBa above,

[ 8046 hs dARnaRdRIcasbE ﬁﬂangms@s ﬁﬁfsl&’e&ﬁﬁé fb@éﬁtor agonists, SHT2A
anti psychotic drug with MCAHRL 5 ant agoni st_ coul d
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f sis or
o anzepine, aripiprazole, risperidone, ziprasidone).

C

-

[00179] It should be understood that while this application has been described

herein in terms of specific embodiments set forth in detail, such embodiments are
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mani a. Further, such a conbination could enable rapid
synpt om reduction, reducing the need for chronic

wWoe@ansene W th anti psychotic agents. Such a PCT/US2006/041725
combi nation could also reduce the effective

anti psychotic dose requirenent, resultlng n red
pPEseFd by W%Pf dlisstingi ¢ighe sRmerr peRCplfE P fhetapplication, Cand the

Y50l R0 HERA SRR PR Cotl ROl o o i
uaﬁy piRert oiateiriag tprauessdtéhort dhemied fpatuldsilbbe tadilpagassmt to those

application include the phenothi azi ne (chl or promazi ne,
méngqu Heihp g witheubdenasingfeom éléf‘e‘i“éﬁﬂi’élﬁtaaﬂdﬁéope of the present

[

5 #@%gﬁ%laﬁg ’al(l %ﬁ{élpltﬁgﬁgi[% q?oglg%gg V?Ji[!“ K tnﬁ léﬁ&tﬁ& %E cgr?s)idered within the
hg&gﬁ@ﬁmﬁhﬂ@nﬁihﬁwbmnzazep|ne (clozaplne olanzeplne
and ari pi prazol e), butyrophenone (hal operidol),

di pheyyl but yl pi peri di ne_(pi nozi de) and i ndol one
(rmol i ndol one) classes of antipsychotic agents j O her
anti psychotic agents with potential therapeutic val ue
in conbination with the conpounds in the present
application include | oxapine, sulpiride and

ri speridone. 20 [00178] Conbination of the conpounds
in the present application with conventiona

anti psychotic drugs could al so provi de an enhanced
therapeutic effect for the treatnent of schizophrenic
di sorders, as described above for manic disorders. As
used here, schizophrenic disorders include paranoid,

di sorgani zed, catatonic, wundifferentiated and

resi dual schi zophrenia, schizophreniform disorder, 25
shci zoaf fective di sorder, delusional disorder, brief
psychotic disorder and psychotic disorder not

speci fied. Exanples of suitable antipsychotic drugs
for conbination with the conpounds in the present
application include the antipsychotics nentioned
above, as well as dopam ne receptor antagonists,
muscari ni ¢ receptor agonists, 5HT2A receptor

ant agoni sts and 5HT2A/ dopam ne receptor antagonists or
partial agonists 30 (e.g., olanzepine, aripiprazole,
ri speridone, ziprasidone). [00179] It should be
understood that while this application has been
described herein in ternms of specific enbodi nents set
forth in detail, such enbodinents are - 106 WO

2007/ 050726 PCT/ US2006/ 041725 presented by way of
illustration of the general principles of the
application, and the application is not necessarily
limted thereto. Certain nodifications and vari ations
in any given material, process step or chem ca
formula will be readily apparent to those skilled in
the art without departing fromthe true spirit and
scope of the present 5 application, and all such

nodi fications and variations should be considered
within the scope of the clainms that follow - 107
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WD 2007/ 050726 PCT/ US2006/ 041725 WHAT IS CLAIMED | S:
1. A conpound or a pharmaceutically acceptable salt or

W@ 2®0Ue5e6 sonmer or a prodrug or a sol vate theP@DiS2006/041725

10

15

20

25

accordi ng to Formulal: RR OR3 s N (CH2)mRl -R1 |
R 5 wherein, R is independently
smétTe@ €LAME¥% I3 oup consisting of hydrogen,
hal ogen, |ower al kyl, lower cycloal kyl, aryl, CF3,
CN, NR7TR, OR6 and SR6; R2 is selected fromthe group
consi stj ng afcompdund 6na phanaoneicaldy ¥ackptaBle si8 of § sterecisomer or
| ndependent I ){ sel ected fromthe gr oug consi sting of
h§ Brosigesm O Yasiereohpgoprdingio Foymsds ket ed from the
group consi sting of hydroxyl or GD2 Z,, wherein R4
and R5 may betakenR oget her to maBrlng of 4 to7

atons; R5 is sel e%‘ fr Si_sitsi ng of
hydr ogen, hydro 9 | ower
cycl oal kyl , S}"\’G‘/ Fower ko/\hg%vcl oal koxy,

CN, C(]\IR?R? S(PE SO2RG, NR C(P? NR7C02R7, CO2RSG,
heteroaryl, NR7SO2R6 and CORE;" mis an integer fromO
to er' nis an integer from1l to 3; Gis selected from
tﬂ’g 6 up consisting of a direct bond, 0, S and CR7R7;

D2 RS isiligrehashtlyserlel grogd ﬁfé%r&@ﬂ%nﬁfshﬂ?o yd@ogen, halogen,
d| rect bond, Iovver al kyl, | ower c%gl ap da4dto

6loverblybdowereybiesikyl, Iﬁetl,e@]fm@&i NRR'j QRS élllda&Red from
th f d d
| over - RalicaRy oGt arR e pERFIR e

OCORG, Rm Aderfthh seleENR R the%@%%nsﬁﬁ% ﬁ?ﬂr en and lower
SO2R6, NRY 7, NR/CONR7R7, NR7C02 @g

helkgk ocycl e, (PO((R6)2 NR7S02R6 and OOR6: R6 i s
indepegldent e¥3re ed fromth

| over oS SR ot BSEA Pk SR e Wherein R

hetEROAY Ibe ta’?«:@ﬂ togelfdBto N0 Gofib2batoms;
PCT/ USZO 6/ 04172 R7 is independently selected from

the gr Bag ps sstaotaiddtdmm thegrotny ehmsgting of owirogeal kydroxylohwdegen, lower

B RSP B e o g Heconon

r 5BR°O§0RL RR7CABROMER'CO,R’, CO,R, heteroaryl, NR’SO,R® and CORS;

m is an integer from 0 to 1;

n is an integer from 1 to 3;

G is selected from the group consisting of a direct bond, O, S and CR'R’;

D? is selecfed from the éroup cbnsisting of a direct bond, lower alkyl, lower
cycloalkyl and a 4 to 6-membered non-basic heterocycle;

Z is selected from the group consisting of hydrogen, halogen, hydroxyl, lower
alkoxy, lower cycloalkyl, lower cycloalkoxy, OCOR®, OCONR'R’, CN, CONR'R’,
OSO,R®, SR®, SOR®, SO,R®, NR’COR’, NR’CONR'R’, NR’CO,R’, CO,R’,
heterocycle, OPO(OR®),, NR’SO,R® and CORS;

R® is independently selected from the group consisting of lower alkyl, lower

cycloalkyl, heterocycle and heteroaryl; and
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5 2. The conmpound according to Caim1 wherein, R5 is
sel ected fromthe group consisting of hydrogen, |ower

wa@bdoyloseeel | ower al koxy. 3. The conmpound accorBETyS1006/041725

G aim2 wherein, at |least one Rl is hydrogen. 10 4.
The con;pound according to Caim3 wherein, at |east
one RRis m@pereienéﬁ sdlected frove the plopp conssting af gydrogen, lower

et Pt et G SRR M B R i ey
Ca?@@t@ééﬁ@d %9%ﬁbmytf9m% %!n%‘o? AMpengims, R4 is G D2-Zn;

nis an integér from 7. The conpound
accordlngto Claim6 wherein GISO 208 The

d
and 2| eabke bRt pSoRy AR Sytfing Wagigin, B e rom the
%&gﬁr %ﬂ%&tﬁl oEhPdrBEch, WRRE 81k amo%ma | is selected

omth group consisting of: O ONk t-Bu g | /
/ H CI I J N -109 WO 2007/ 050726 PCT/ US2006/ 041725 O

1 - -
. N 0 % J agh“ l%tgm@%n accordmg t(? Claim Zk wherel?l at 1eSasIt_|orC1:Ie R! 1sN
hydrogen.
4, The compound according to Claim 3 wherein, at least one R'is

selected from the group consisting of halogen and lower alkyl.
5. The compound according to Claim 4 wherein, the halogen is chloro.

6. The compound according to Claim 5 wherein, R*is G-D*Zy; and

n is an integer from 1 to 2.

7. The compound according to Claim 6 wherein G is O.

8. The compound according to Claim 7 wherein R? is hydrogen and at
least one R?is hydrogen.

9. The compound according to Claim 1 wherein the compound is selected

from the group consisting of:
o)

o

o) \/\N/U\t-Bu
. H

S o

cl IN
\ N//l
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cl SN \V\/ / O& 0N OH 10 10. A pharnmaceutica
conposition, conprising: - 132 WD 2007/050726

wEON82006/ 041725 at | east one conpound accoPdi/ng2ie041725

Caim1; and at | east one pharmaceutically acceptabl e
di luent or carrier. 11. The pharnaceutlcal conp03|t|on

according to Claim10, further 5 conprl at | east
one additi onal therapeut|c(§ ﬁﬁaceutlca
conbi nati on, onpr|5|ng conpound accor di ng
to Caim1l; at -‘st on adtp t i onal

t her apeutic agen eRNeif Qﬁe addi ti onal therapeutic

agent may be adn1n|stered Bef ore the conpound,
according to Claim1, concurrently wth the conpound
according to Claim1 or after the caonpoynd accordi ng

to Caim1l. 15 13. A nethodd or #ext9 Bity,

conpri si ng adm ni ring a hejgapeltically effective
amount of at | ompould accoraing to Caiml
alone or in conb (e} it BJone or lhore t herapeutic

agents to a patient in needN 14. A met hod for-treating
di abet es, conpri sing adninistering a 20 oH
therapeutlcally ef fective anount \“QGﬁL one
conmpound according to Claimk aI or onbi nati on
Wi th one or nore the L -\ Q a patient in
need. 15. The rdtHh 3 to d a n114 wherein the
di abetes is Type 11 25 16. A method for

treati ng depression, conpr|3|ng admi ni stering a
therapeutically effective anount of at Hst one

conpound according to Claimg Qm/ﬁi;?onblnation
with one or nore therapeutlc aggz;fIig a ient in
need. 30 17. A | n iety, conprising
adm ni stering a t apeny aLIy ef felcti ve amunt of
at | east one conpound accordfng to Claim 1 abone or
in conbination with one or nore therapeupjc agents to

a patient in need. -133

MQQ@
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w@2@rosi7eq) or a sol vate thereof according to FRCTUBZR06/041725

10

WD 2007/ 050726 PCT/ US2006/ 041725 18. A conpound or a
phar maceutically acceptable salt or a stereoi sonmer or

I1: RR o R SN DOR RL NRZR4A it 5 wherein, Ais
sel ected fromthe group consisting of phenyl and a

nmonocyclic heteroaryl; D is selected %ro t he group
consi sting of CH2 and a directoboRd xR

i ndependent |y sel ected fromthe consi sting of
hydr ogen, hal ogeg, Wer /a iylﬂ | ower cycl oal kyl ,

CF3, OR6 and SR6; 10 S ted fromthe group
consi sting of hydrogen and |ower alkyl; R4 ks
sel ected fromthe group consisting of hydnoxyl or

GD2-Z nis an integer from1l_ to | el ect ed
fromthe group consisting of haloﬁ%n, | owner
al kyl, lower cyclo er al koxy,

U
| ower cycl oal ko¥; R1R7,] SORE, ~ 15 S02R,
NR7COR7, NR7CO2R7, R6, Thet®foaryl, NR SO2R6 and COR
6; Gis selected fromthe group consisting of 0, S and

di rect bond, |ower alkyl, |ow y
6- menber ed non- basi et egocyk| e; s selected from
the group consi g , a§d logen, ydrOxyl, | ower

al koxy, 20 | ower cYyedoal Rexy,7OCONR7R7, CN, CONR7R7,
SORE, SO2R6, NR7COR7, NR C02R7, C02R6, het eroaryl ,

NR6SO2R6 and CORE; R6 is indep%ndt ed from
the group consisting of |ower Ikyd ower
cycl oal kyl; and Rj_i depEndent yXge ec?®d fromthe
group consisting of 0g | gher 25/ al kyl and

| ower cycloal kyl, wherein two N7 and the atem to which
they are attached may optionally formg ring of 4 to
7 atonms. 19. The compound according to @ aim 18
wherein, R5 is |ower alkoxy. o 134 P 2
PCT/ US2006/ 041725 20.
19 wherein, at lgas ydr
compound accordi ng t ' erein, 'at | east one
Rl is 5 hal ogen. N )

ding to Caim
0ge®. 21. The

Cl
N 'N/) 1 |
o)
ci S .
\ / //N/\C[ e
N= OMe |
and
o)
ci s

10. A pharmaceutical composition, comprising:
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22. The conpound according to Caim 21 wherein, the
hal ogen is chloro. 23. The conpound according to

w@k@ns@26 wherein, R4 is GD 2 Z"; and 10 n i SP@NUS2006/041725

Ertggegsfagn1l to 2. 24. The conpound according to
aim ein Gis 0. 25  The d cording to
Qi m 24 wiGIBrprEsoRwOpReokfigs R aGECCr ¢! N0

at least one pharmaceutically acceptable diluent or carrier.

11.  The pharmaceutical composition according to Claim 10, further '
comprising:

at least one additional therapeutic agent.

12. A pharmaceutical combination, comprising:
at least compound according to Claim 1; and
at least one additional therapeutic agent,
wherein the additional therapeutic agent may be administered before the compound
according to Claim 1, concurrently with the compound according to Claim 1 or after

the compound according to Claim 1.

13. A method for treating obesity, comprising administering a
therapeutically effective amount of at least one compound according to Claim 1 alone

or in combination with one or more therapeutic agents to a patient in need.

14. A method for treating diabetes, comprising administering a
therapeutically effective amount of at least one compound according to Claim 1 alone

or in combination with one or more therapeutic agents to a patient in need.

15.  The method according to Claim 14 wherein the diabetes is Type II
diabetes.

16. A method for treating depression, comprising administering a
therapeutically effective amount of at least one compound according to Claim 1 alone

or in combination with one or more therapeutic agents to a patient in need.

17. A method for treating anxiety, comprising administering a
therapeutically effective amount of at least one compound according to Claim 1 alone

or in combination with one or more therapeutic agents to a patient in need.
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18. A compound or a pharmaceutically acceptable salt or a stereoisomer or

a prodrug or a solvate thereof according to Formula II:

R! 9 R>
A
QIR R N N/)\Rz R*

II

wherein,

A is selected from the group consisting of phenyl and a monocyclic heteroaryl;

D is selected from the group consisting of CH, and a direct bond;

R! is independently selected from the group consisting of hydrogen, halogen,
lower alkyl, lower cycloalkyl, CF3, OR® and SRS;

R? is selected from the group consisting of hydrogen and lower alkyl;

R* is selected from the group consisting of hydroxyl or G-D*-Z,;

n is an integer from 1 to 3;

R’ is selected from the group consisting of hydrogen, halogen, lower alkyl,
lower cycloalkyl, CF3, SRS, lower alkoxy, lower cycloalkoxy, CN, CONR'R’, SOR6,
SO,RS, NR'COR’, NR7CO,R’, CO,R’, heteroaryl, NR’SO,R® and COR®;

G is selected from the group consisting of O, S and CR'R;

D? is selected from the group consisting of a direct bond, lower alkyl, lower
cycloalkyl and a 4 to 6-membered non-basic heterocycle;

Z is selected from the group consisting of hydrogen, hydroxyl, lower alkoxy,
lower cycloalkoxy, OCONR'R’, CN, CONR’R’, SOR?, SO,R®, NR'COR’,
NR’CO,R’, CO,R®, heteroaryl, NR°SO,R°® and COR’;

R® is independently selected from the group consisting of lower alkyl and
lower cycloalkyl; and

R’ is independently selected from the group consisting of hydrogen, lower
alkyl and lower cycloalkyl, wherein two R” and the atom to which they are attached

may optionally form a ring of 4 to 7 atoms.

19.  The compound according to Claim 18 wherein, R® is lower alkoxy.
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20.
hydrogen.

21.
5  halogen.

22,

23.
10

24.

25.
15
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The compound according to Claim 19 wherein, at least one R is

The compound according to Claim 20 wherein, at least one R!is

The compound according to Claim 21 wherein, the halogen is chloro.

The compound according to Claim 22 wherein, R*is G-D*-Zy; and

n is an integer from 1 to 2.

The compound according to Claim 23 wherein G is O.

The compound according to Claim 24 wherein D? is lower alkyl.
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