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[0%?] ?‘ngf)%enges represent the major form of energy stored in eukaryotes. Disorders or

imbalances in triglyceride metabolism are implicated in the pathogenesis of and increased

risk for obesity, insulin resistance syndrome and type II diabetes, nonalcoholic fatty liver
20  disease and coronary heart disease (see, Lews, et al, Endocrine Reviews (2002) 23:201 and

Malloy and Kane, Adv Intern Med (2001) 47:111). Additionally, hypertriglyceridemia is

ofien an adverse consequence of cancer therapy (see, Bast, ef al. Cancer Medicine, s Ed.,

(2000) B.C. Decker, Hamilton, Ontario, CA).

[0005] A key enzyme in the synthesis of triglycerides is acyl CoA:diacylgtycerol
25  acyltransferase, or DGAT. DGAT is a microsomal enzyme that is widely expressed in
mammalian tissues and that catalyzes the joining of 1,2-diacylglycerol and fatty acyt CoA to
form triglycerides at the endoplasmic reticulum (reviewed in Chen and Farese, Trends
Cardiovasc Med (2000) 10:188 and Farese, et al, Curr Opin Lipidol (2000) 11:229). It was
originally thought that DGAT uniquely controlled the catalysis of the final step of acylation
30  ofdiacylglycerol to triglyceride in the two major pathways for triglyceride synthesis, the
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—_

glucose and insulin levels following a glucose load, in comparison to wild-type mice (Chen

25  and Farese, Trends Cardiovasc Med, supra).

[0008] The finding that multiple enzymes contribute to catalyzing the synthesis of
triglyceride from diacylglycerol is significant, because it presents the opportunity to modulate
one catalytic mechanism of this biochemical reaction to achieve therapeutic results in an
individual with minimal adverse side effects. Compounds that inhibit the conversion of

30 diacylglycerol to triglyceride, for instance by specifically inhibiting the activity of the human
homolog of DGAT]I, will find use in lowering corporeal concentrations and absorption of

triglycerides to therapeutically counteract the pathogenic effects caused by abnormal
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PCT/ US2003/ 037574 100121 The renmi ning substituents, R  through R7 and R
and Rb haleyelopingreomnponndsthatran poiegdy and specifically modulagremsingleicgtabiicect ed from
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i ndependeRémipabian bemelpes.r om H, (C, - Cs)al kyl, (C2-Cg)al kenyl, (C2-Cg)al kynyl,
CCOR, CO2Ra, C(ONWRb and (Cl-C4)al kylene-OR ; R5 and R6 are
i ndep@ndently selected fromH, (G -Cg)alkyl, (C2-Cg)alkenyl,

C2- al kynyl , OR2 and CRRa: R7 is selected fromH (G - al kyl,
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aryl (C, - Gbngdoyits thhO&re dbefihfor destingthripraentingtaditémsand dpbidersdssdudateld with

ot her optignal. enbodi nents, R3 and R4 may be conbined to forma 3-, 4-, 5-
or G-Wn@Gég@iﬁ“F‘BalﬁiW&,‘wﬂ@l,ywaéﬁ- R4 may be conbined with WL to forma
5-, 6- or 7-nenbered fused ring having fromO to 3 heteroatons 15 sel ected
fromishe [@0bLlp Dogsiesdlj thg cafipdind® ofithe pB;seMIineentioRGrempresentedbpiheddrmmlah t he
nitrogen agtomto which each is attached to forma 5-, 6- or 7-nmenbered ring;
when X i ‘C(R), R5 or R6 may be conbined wwth R to forma 5-, 6- or
7-menbered fused ring containi ng th% nitrogen atomto which R5 or R6 is
attached; when Xis C(R), R7 n}~pe conbined with R to forma 5-, 6- or
7-menbered fused ring; R2 or R, en roviidegl As,a 20 part of Y, can be
conbined with R5 to forma 5- or,8xgenbered Vi hgw\)j,th the nitrogen to which
R5 is attached, optionally beari w- noi ety; and when inis 1 and L2 is
a bond, a substituent on W2 ray Q¢ cemined with a substituent on W to
forma 5-, 6- or 7-nenbered ring fused t® W and spiro or fused to W,
wherein the ring is saturated or unsaturpted and has O, 1 or 2 heteroatons

selected fromN, 0 and S as ring nenbers. ) ] )
or a pharmaceutically acceptable salt, prodrug or stereoisomer thereof, in which the letter X

20 represents C(R') or N; the letter Y represents CRY, CRHR), N or N(R?); and the letter Z
represents O or S. The symbol L represents a bond, (C,-Cj)alkylene, (C;-Cy)alkenylene, O

or N(R*)C(0); and W' represents a substituted or unsubstituted member selected from
cyclo{Cs3-Cg)alkyl, heterocyclo(C3-Cg)alkyl, aryl and heteroaryl. The subscriptmisOor 1,
indicating the presence (m is 1) or absence {m is 0) of the additional moiety, L%-W?, For

25 those embodiments in which m is 1, the symbol 1.2 represents a bond, O, (C,-Cs)alkylene,
(C;-Cy)alkenylene, (C;-Cy)heteroalkylene or N(R*)C(0); and the symbo} w? represents a
substituted or unsubstituted member selected from cyclo(Cs-Cg)altkyl, heterocyclo(Cs-
Cg)alkyl, aryl and heteroaryl.



25 [00141 Wthin the above conpounds of forrmula I, the conmpound is other
than RB N2 S N NS wherein Rgis H N2, d, nethoxy, nethyl or
phenyl . [ &G1504/si7e5s ot herwi se indicated, the conpoundspetr@xiddgdsisty t he
above formula are neant to include all pharmaceutically acceptable salts,

prodr ugs | Mlz?tm&%$s®%%§ R'tﬂr?ﬁ%@%ﬁ%?ﬂ@ﬁb RAH SRR 7574

[0016] The present invention also prov har maceuti cal conpositions
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syndronme X, netabolic syndrone, suli'n resistance, )ép ycem
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Y ver "o Shependifly Setedi bpRUTLE, .a%*z@ rkenl, QST PARL R e
congest i \@Reardo)NRRIaRS (c;qmﬂﬁylumaoww SHRBEE indepddh@P¥Qeaéd om H,

rryocardl al inf arction, angina pectoris, (\S ertensi on, hypotensi on, st roke,

10 isc herﬁCaCs]aB@héﬁ?n&s)wi lﬁ@: -Gealkypyk, ¢( yeandyEopR* ;rBstSénbsﬁed fromaHe (Tiar

ung. canartoldER GhastlcE: CRRGh. B Gy AEBRR e AP RR e A

pancneat iegclRNGRIR" i iibaiRnfRbéledted RbATENCATGAKY], (G MENalk&NEC,- bl adder
cancer, cerviecal —cancer, uterine cancer, testicular cancer and ovari an

cancer, (bmblﬂ\lgfd@mqa)aébé;ﬂmlgﬁnd@rﬂ(@u@)éﬁ@ll n need thereof a
t herapeutically effective amount of a 15 conpound of the invention. For this

net hod angptipe TrdueEa line Mdichedt daRptivhal bBRd.CBIRREEhtioD] e&mdhﬂeiﬂ@tnf*%dw I,
in some rroodl ments, be adm nistered in conbination W|th a segon

t her apeut® enaaglmﬁoml{lmmts]forme 3priestr rmemhered Apied Bog; R ol aeB nwﬂv@ds f or

treating djti r t

compr i o1 Sameliel (R W' ERE S, 805 - BRI RS A0 Srabigiiorea 1
ef f eqti veeclac@d fomdthe grau@rgoasishgodf N,I@ ahd 8 eRE ahR® ;AP bOLorhbined MatEthE

I nvention _further provides nethods for treating or preventing condjtions

andddl ﬁ O IHEQEST R b whlcwa@cmtta@@?m fosmpyS-afinPi- gfemewg nng; ¥hen B | 'éﬁ t in
vent | o R oR 8} R AR9 B chfbinct sl €56 f6in A2 A or i ub QIR AR s |

nodul at i ra:@m@@ﬁ{gmen’mrdg&nramm fbwhioh RAdok Rfgs :itta@ﬁéd wweﬁb(ﬁc(m‘rpqu@hyﬁe t he
i nvention. BRIEF DESpRI PTI ON OF THE DRAW NGS 002].) NOT APPLI CABLE 5 WO
2004/ 047 Fombmed Witk 0ty form @ 4, 6- or 7-membered fused ring; R’ or R', when provided as a

20 part of Y, can be combined with R to form a $- or 6-membered ring with the nitrogen to

which R’ is attached, optionally bearing an oxo moiety; and when m is 1 and L? is a bond, a
substituent on W2 may be combined with a substituent on W' to form a 5-, 6- or 7-membered
ring fused to W' and spiro or fused to W2, wherein the ring is saturated or unsaturated and
has 0, 1 or 2 heteroatoms selected from N, O and S as ring members.

25 [0014] Within the above compounds of formula I, the compound is other than

RB
NMEZ

N7 TN
L.
N
wherein R® is H, NO,, Cl, methoxy, methyl or phenyl.

[0015] Unless otherwise indicated, the compounds provided in the above formula are

meant to include all pharmaceutically acceptable salts, prodrugs or stereoisomers thereof.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Abbrevi ati ons and Definitions 100221

The terns "treat"”, "treating"” and "treatnent"” refer to a nethod of
all evi ati n@d);o(,‘”@laﬁgggati ng a di sease and/or its attendantP Wﬁ”“ﬁ 10023]
The terms "prevent”, "preventing" and ' preventi on" refer to a

preventin e.onset of. a Jse e and/or its attendant ns. Or barrlng
a subj ect ?qql%ﬂ\ J@a&?ffisF’?{d“%F“ 8P§§8§é°“ H?Q%W%B‘i‘%ﬁ?ﬁompﬂ?'%‘g‘hpﬁompm dvent i ng"
and " pr evgghhétihd o@kmnvaﬁida%d(iqihaﬁhmuﬁ&ﬁy ae&i%léémﬁemﬁee@ﬁmand/ or its

at t endant syrrptoms and reducing a subject’s risk acquiring a disease. 10

[0024] Th thera eutically effectiv refers to.that unt of
e compoll7] pamkgream rafRp alfodiy ey tfﬁfébffs SRR POl
al | evi at eof @issrasmseRstcdTrom i up E@fsﬁ;txﬁ%oﬂi&sﬁ ¥, AL, BlorkXig neRBSH, blilfia)"
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di abet®s mhbmm@ompeﬁﬁ; metabfvlgresyndromemhn rasrsmbc,mmemérmma, di abet es
mellitus&‘g? D%or t indlagete flnonl ulua%J eenden
di abet es AT B 8%35 S %JE'E"’I’ YRt le\%’ Y %(S‘T‘B‘&
herein, " gaydgidenta, gpérﬁigy@ed&nﬂa GhAlesHoiie FatBf 1iviR AReARY, htheRsclesisudi ng
hyper i nsul 1 ném a, obesit el evated |l evels of triglycerides, uric acid,

fibri nogemermsdletoswemée ap| faparet ¢Q;1ges§wamarpfaahlm ﬁggmﬁr}a@rtﬂryétsgasm nhi bi tor 1

(PAI-1), and. decr sed | ey f chol est er é .S %
meant to FHOIHEPHEYBY7GE Ly e R
" obesig y" istRérfiaSis¢HRntié FepRiESISA iy BryR Sttt b dsBhosik, VMREYaf fbnosisCRaARI thinofRY

have genetic, envi r onment al (e.g., expending less energy thanis consuned)
and reg uslan@my:eu em@mm nlwsphamﬁe breast canesruidng caceyeatarestalivanesr staadhnar

hyper pl asmi 0| d | a S t t| Sdnd nf ant i er body,
al i ment ar y, 5%03’8‘ fance lpé%ﬁ?éﬂ% @%e&rﬂrf”%%g T ’t Y, Wycﬁﬁ?{ylé"délcmp%l ‘posity
and hyperbha&r@and&to%hﬁbamaﬁhesQﬁ&ﬁfe&ancezaeﬁmlhrasﬂd&yaﬂd bigiemicanend di abet es,
and cardi ovascul ar dlsorders such as égerten5|on and coronary artery

di ?ease SPTEPTORE S HIISIrNGAP asubl el ip peeshidsieofa thepapeaticallyeeffeshive amenntiofe e
(r)f :{: slf/?g&lﬁs @Hﬂ&ﬁl‘é’ln&%ﬁhfgﬁ?%‘%&h‘é}d 'aﬂ&gl%%&h&is &89&?&‘%@1&»}‘%‘: coﬁx@%ﬁc?”

as used herern fin s varrous

i ntended of theaheanPaasll,dn k6o BindBllinRERbEMmipatdredin emEigAMInSHItian sécdnd
partial agonismof the activity 30 associated with DGAT. DGAT inhibitors are

conpounds therapeuticeagent. bind to, partially or totally block stimulation,
decrease, prevent, delay activation, inactivate, desensitize, or dowmm 6 WO

2004/ 0477@1@@8@9&&&6&7&&% arsem\&m etiodsl foi traatlinilut tpréventibfbonditidnisvat or s
are corrpounds that, e.g. i nd stinul ate, . increase, qQpen, actjvate,
facilitat ad disgraers @sso?etait%w% PG%Br@mprlﬁ@g&ﬂmwstP@g& fo2 é“bé?‘é iypeed thereof 4

transg@ct [Welal e{‘%@?%gz tfﬂﬁ‘m‘“g??ﬁ&ﬁé‘;‘iﬂ%{.‘e Véﬁﬂ) herein is intended to

enconpass a conpri sing peci |ngred|ents in the specified
anounts, as mell as any .product ich results dlrectly or |nd|rectly, from

conbi nati #iP18} tlite PEgs inyeption s PEidesethofds fopeatingy PrayvBiing wondgiipns
" phar macey)d gbiives BSERERRY BGAT, dompRERR aaistehd LK sutfid HERled Uhered P ont

therapeutically effective amount of a compound of the invention.

[0020]) The present invention further provides methods for modulating DGAT comprising

25  contacting a cell with a compound of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021] NOT APPLICABLE



be conpatible with the other ingredients of the fornulation and not

del eterious to the recipient thereof. 10 100301 The "subject" is defined
herein togl i mls such as manmal s, including, bu im.ted to,
pri mat es ?e,e&%d.o?ﬂﬁlﬁrg]ans), cows, sheep, goats, horses, dogé?T)@g%oé)yogg%%its,
rats, mce and the like. In preferred enbodi nents, the subject is a human.
[ 00311 The term " DGATDE DESCRIEEKON QI THEENYENIZOMN| acyl transf er ase

or a variant thereof, unless otherw se stated. DGAT variants include

pr ot ei ns mgg%ﬁﬂﬁyﬁﬂmﬁ%ous 15 to native DGAT, i.e., proteins having
one or =ttatural ly occurring am no acid del etions,

i nsertior8022] STHextiniafttreat’s “treatipg’ ahd3ATeatnentV edferto @, méthodbbhaleviatiag or
fragnents). The am no a¢j d, sequence of a DGAT variant preferably is at

| east ab@iroRatng 3 d8pASE ARIOF B attendan sYBIDIRENy, nore preferably at |east about

90% i dentical, and nost preferably at |east about 95%identical. 20 [00321
As uséd Hee23]n, ThHehternisefpreveRGATprsanngt hed “mevmitivh’Orefarto dimahetbof preedrting t o a
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af fect ed gy, G RGN, © e(’gntg,"‘pr en@?%-ranﬁF‘Eie%ﬁtﬂfn“%soqﬂélﬂggﬂélﬁﬁné gRul ts
in sone inprovenent I n patient well-Dbei In at east sone patients).

| nappr oprdansdtef BEiEadeandior dn atteratant syiniptoms gint redndisg a asbjbdts nigknflacqufinP@AT 25
expr essi gﬁ in cells which normally do not express DGAT decreased DGAT
expressi %8 i ncreased DGAT expression. A DGAT-associ ated condition or

di sorder may include a DGAT-nedi ated condition or disorder. [00331 As used
her eil@, t[A€24] erThe'tBEA Thespewticatly effactvel amuot” rdfesotodbat ansowit ofthe lcolpouef er s

to a condition or. di sorder. characterjzed by .ina opriate, e.qg., less than
or great 3151 ‘Ié‘étefﬁsﬁlr “,‘erif)@?feé{ﬁlfti%V%??m%’tﬁ%ﬁgg'%ﬁf%wn%ﬁ%ﬂti°BF| Obr
di sor der (Y of treGHIBIhEbHO bondailért drlikoratirgleRddrddy | Nappropriate DGAT

activity. However; a DGAT-nedi ated condition “or disorder is one in which

nodul at i T results..in sgme.effect on the ungerlying.7 WO 2004/ 047755
pCTi US20080ER)7shanised Bt S8 ES qregaioape  Biabelss Befliis (yeif gpoes fiabees,

ant agoni ShaliaihériehtOdisies hBMLAVR TBDM) &t tyRAHl deibktedRldinde (a-infupt | east
some patients). [0034] The term"alkyl," by itself or as part of another
substliSt uelependentadishetesthelbibisor NMPMME preferablydtype Ilsdiabeteght or br anched chain,
or cyclic hydrocarbon radical, or conbination thereof, 5 which is fully

sat ur at eqoofRVi Agudcd e eyndibme N heferafoAtolld@inHTabaémidlidties fabhidingreans one
to eight carbons). Exanples of al kyl groups include nethyl, ethyl, n-propyl,

i sopr opy|hyperinsylingmia, ebesity.\elevategddenaly ot trighyeeriflesyuric anjd | fBiniapgen, small dense

(cycl ohe met.hyl Lopropyl net hylk . ... and J soner f

exanpl e, ﬁﬁﬁ%gﬁx&ﬁés hﬁ&ﬁlé%ﬁmgggﬁcg&a {ﬁ{ ! nhﬁblgogg% Rgﬁ& atnﬁéfeﬁeﬁ%e.ﬁef%%%é@b{'he term
" al kenyl "choR¥teidl S§idrome 3SisTartherahcaan @t infladSteabblid/§pidrom®ans a straight or
10 branched chain; or cyclic hydrocarbon radical, or conbination thereof,

whi ch,.may, MoRO- . Qh _Pol yunsat ur at ed, Lng the nunber of, carb tONs
o1 Qo J80Fn "R s WP XRORRH BT B D hel eV REL i ia i BORTATE,
bonds. BEx@usitpmaphaid k&ivsit, v iropentalqlegdexyéndig lessenpf by Is coakehod) and
2-isopentenyl, 2-(butadi engl ). 2,4-pentadienyl, 3-(1,4-pentadienyl) and

regulatory determinants. Obesity includes exogenous, hyperinsulinar, hyperplasmic,

hypothyroid, hypothalamic, symptomatic, infantile, upper body, alimentary, hypogonadal,

simple and central obesity, hypophyseal adiposity and hyperphagia. Metabolic disorders,

25  such as hyperlidemia and diabetes, and cardiovascular disorders, such as hypertension and

coronary artery disease, are commonly associated with obesity.

[0028] The term “modulate” refers to the ability of a compound to increase or decrease the

function, or activity, of DGAT. “Modulation”, as used herein in its \farious forms, is intended

to encompass antagonisim, agonism, partial antagonism and/or partial agonism of the activity
30  associated with DGAT. DGAT inhibitors are compounds that, e.g., bind to, partially or

totally block stimulation, decrease, prevent, delay activation, inactivate, desensitize, or down



hi gher honol ogs and i soners thereof 15 [00361 The term "al kynyl ", by itself
or as part of another substituent, neans a straight or branched chain

hydr ocar b or combi nation t hereof, which may b -
pol yunsat (t}?gtg%! ﬁJ’aS\?. ng the nunber of car bon at ons desi gﬁ’%{'?ﬁ({ém"&z Cs

means two car. bons) one or nore tri e bonds mpl es, of
al kynyl dF%‘ﬁﬁg gl%%lt tfﬁi‘éd'é"ttﬂynaa&&t{ actlyators arg BXHW\Q s thaty, ﬁgym ‘Th’]@tﬁer
honol 0gs iAdiehsk SEHER! &ctivif! ffa@ifmata(énh&&%%lﬂmnt £hizébkuy RLE ia@é{%da‘l sel f or as
part of another substituent means a divalent radical derived fromalkyl, as
exenpl i f itedsdgtioGH2CH2CH2CH2- . Typical ly, an alkyl (or al kylene) group will
have from1 to 24:carbon atons, wth those groups having 10 or fevver car bon

atoms beijpgpopr efied tehd "edimsdaﬂmm 85 86dd Hefdif N ihRAded o dnBMBpasslaipyrdducpr | ower
al kyl ene” is’ a shorter chain alkyl or alkylene group, generally having

ei ght Sor compesingahcrpecidied mgredigntsimthe apéojficd andunty, kewell asaty prdiginyhicine”
refer to un ed ver si of alkyl.ene avi n ast .one dou bond
or o b1 pPRg Rty S nairbFro® eroiiir b e heR tnarn Rt 1 RE shect e

i ncl ude -afdddfts- Wﬁﬂmd&’@hﬁcﬁllr@b&)ﬂ%ﬂ@ﬂﬁs rhean{ B8 Barrfef) diNehUi@xciplAfmubti2- -
100381 The terns | koxy, | am no" and ' aIkyIthlo (or thioal koxy) are

used in tblwpmpa%'dn\%mth@ﬁﬁm m@ﬂtwﬂhﬁ: &qrmulationtand set ded¢tryousde theps at t ached

to the remmi n et?l the nolecule 30 via an oxygen atom an am no group, or
a sul fur "SYBH ggﬁtéctlvely 8 10039) The term "heteroal kyl,"™ by itself or

in conmbination with anot“her term neans, unless otherw se stated, a stable
strail8ht [8030br aRenisublestaiindelmed bprein to 1ngflud@)@umbr$u¢la@ﬁ wammaly, inchusling, M3t i ons

v oo, haPEPREANE BolutEa hARRRYTH Sudbo Rl BB, O BR8P 848 &

wher ei n tdil@e&hdﬂﬁgﬂte mﬁreierﬁculeiwodﬂhm thepsubftet istainan. be oxi di zed and the
nitrogen heteroatom nay optionally be quaternized. The heteroaton(s) 0, N

and S nma pl Lo i ] AQ l..qr. The
het er oat m&é] ﬁe‘g"ﬁ ac ed lgte?%ir?%e tq&é\ n&oglgﬁp&ﬁe@ :{q%ﬁelr%%\é of %J%H aht
i ncl udi nghdrbe, mssstothm\wete smed:rDGM wairiauis 1@1’1ﬁﬂtrprb&lr&tshbﬂhﬁchﬂ§l¢10hhﬂog’oﬁ§rai nder

of the nol ecul e, anpl es |ncI ude - CH2- CH2- O CH3, - CH2- CH2- NH CH3,
- CH21éH2 tw@PmD@Aé” i.¢.cpplainsivingong g marepstrally or gopyayaly occurring amino

- CH2- CH2- , ]%] g;i% %g@

- CH=CH N aﬂ%?ea%@ "l]fe ong{_o‘-\fxo élrogg e( T e Cg}’,‘%@%, VE, m&ij@ gmg ents
exanpl e, Th@d&nh&a&iﬂ?bﬁl&nch aﬁﬂﬁ&ﬁéﬁﬁbt&feﬂ&ﬁm 1&stadoat BY%% ldémnchletbm
"het er oal kyl ene" itself or as part of another substituent neans

di val ent n@ QQABémrv@aefﬁrlablmﬁ&aéwng%n% ideatigal o3nd et Paefpipbly at least °
- CH2- mz-agamgqmﬁm_ 15 -CHz- S- CH2- CH2- NH-CHr. For het er oal kyl ene groups,
het eroatons can al so occupy either or both of the chain termni (e.qg.

aIkI al kyl e dIOX al ky m no, . al ky] enedi.am pg nd the |ike
sti | 2% uodial " Agpsedihepainbe e bﬁ]ﬁ&aﬁ%we@ﬁ@n {i9RiOR gisgF pge?ers )
or i ent at 'cBﬂdlﬁBn bpﬁlsbﬂd@#ééagmﬂé@%hhﬁaﬂﬂi‘wdﬁ §[ Srgénat o K6 Ban ﬁé(:‘iﬂ aI kyl ™

and "heterocycl oal kyl ™, by thensel ves or 20 wth ot
terns, rdpBATectivitymdatdeast prrtiallysespimivedo ocyfﬁcmi e GiAdhmodilation (eyg a and

"het er oa ectivel ordingly, cI qal has t number
of carbo rﬁé@gdﬁh‘gﬁ ‘?’g"ﬁ é‘st(‘ie ts @‘%ém e‘EtH’t’ BQX%%&?%H%%%E‘% and
may al so fALSaABfs)O rIniﬁfJ?oﬂﬂ%{pﬂ)GAT functional activity might arise as the result of DGAT

25  expression in cells which normally do not express DGAT decreased DGAT expression or

increased DGAT expression. A DGAT-associated condition or disorder may include a

DGAT-mediated condition or disorder.

[0033] As used herein, the term "DGAT-mediated condition or disorder” and the like refers
to a condition or disorder characterized by inappropriate, e.g., less than or greater than

30 normal, DGAT activity. A DGAT-mediated condition or disorder may be completely or
partially mediated by inappropriate DGAT activity. However, a DGAT-mediated condition

or disorder is one in which modulation of DGAT results in some effect on the underlying



bonds. A heterocycl oal kyl group consists of the nunber of carbon atons
designated and fromone to three heteroatons selected fromthe group
consistin Si and S, and 25 wherein the nitrogen_and sul fur atomns
may opt i ogva(%%?%%#g&i di zed and the nitrogen heteroat om FEYUSHIPEHAT v be
quaterni zed. Additionally, for heterocycloal kyl, a heteroatom can occupy
t he posi toopditign opfisease (g, AEI@A D ighdbitorios anfagenisigasulis in BrMe BRRIPKMENBENtdR t he

nmol ecul e. g’ﬁi}%@%S%ﬁfﬂoﬁéﬁéﬁ%ﬂlfyﬁaffegﬁUde cycl opentyl, cycl ohexyl,

1-cycl ohd® cycl'oheptyl, and the |ike. Exanples of
heterocycl oal kyl include 1 -(1,2,5 6 30 tetrahydropyridyl), |-piperidinyl,
2- pi peri dPO3Al “Bhefepar aliyhy Py itselfesrasmartiof prother sybstihent; qns, unless otherwise

t et rahydr, r 2 .of yr - r.aky g i_an- 2- Vi
ot r anycr i, Saraiek} or GEAGREURLE of Ercivdhood Sl ARKEE O et theregt 1
The t or mevhictaisdiillpedurated] boeng the bynmbbesfarbomsaterns desigendd (@b, @ROE heans one

substituent, nean, unless otherw se stated, a_ f| ug{i ne, chlorine, brom ne,
or i odi ndo skgbhearbens).. Exaapley of alkd greupsnrgiuggsmethy), sfvkyi-propyk wopwrit ot o

i ncl ude g kyl St 1 i me or
differ en%uwht_lgﬂ m;ﬁﬁé‘?ﬁ’?g%%\lﬁ‘%‘ I’P J%&g‘ﬁéﬁ’%@’f%g%f’%gﬂ%’?@p%t@t he total
5 nunber mmoléayshan istintisof, fort dxemplekit{peatyl) phexkh h-lepayiph-ectyl hel the like.

"hal o(G -C4)alkyl" is nean to include trifluoronethyl,

2,2,2-tri r “ o I - . i Thus, the
term™ hallgg X?ﬁ{i}%lgpu%]]e(gwr%ﬁr%g*%gf ﬁ%?%%%% bssttl?'{%gf’g%%ﬁf%h&%ﬁ%t (ﬁal ogen
at omi0andrarhyhehaig | de lyclichidydcashonahdital] eccombitatival thgresf, ahiviimmaynbamborober
ranging fromtwo to (2m +1)Fuglglo en atons, ere@lT,is t he total nunber
of car borPT aPtyHEsATatedehaying the GrEAE) Of cRpoRpiomEtaHEnsled{ Ae dor ey meansdyqdo

unl ess otk | ' tﬁgad%' 1 AtHns,
where m %%@%@%P%ﬁﬁ@@éﬁ&gar dggk!atons llt?%oéﬁggng?%ﬂlpap%h%g%ﬁ 5
exanpl e tprepengl, ordtyle 2lisdpeftehylC2(mithdibiiyl), 2,drpantadienyl,i 1€l didentadiedylpand et hyl |
pentachl qroethyl, 1, 1, 1 -trihfl uQr o- 2- brono- 2-chl oroet hyl and the |ike.
[0043] T EF"H‘F“DQIg?F'I‘dI?EHﬁES,t tfiPess ot herwi se stated, a pol yunsaturat ed,
typically 15 aromatic, hydrocarbon substituent which can be a single ring or
mul t i1l e [PO36)s Thetetm “aliypmd”, by itsgEor abh parho Ganetitfen seltbtitweyt tiiewns 8 straighkerd

| ently. -t L f vyl i | ud henyl ,
1 napht hyranchShchaie hyroSubos puay of sortbaushOaoe iy Heb S RaPbne,
[00441 ThehSEdhraliel REARS e mubELS Seak ordliths BEARARd Q. 1.0 Rkaidilo GPNt i N

fromone'to four heteroatons selected from N, erein the

ni t r ogen eight carbbhis)rand ooerer moee wipte onds.| Fxaaplexefalizgy] gromps breludetetlygoh 1-

het er oat o are opti | | tem zed., A heferoar roup can be attached
to the r i#RI@’T&E' %qﬁ'éyf%laga@fé’ef ﬁ?rﬂﬁlﬁﬁs g"iﬂé?@?ﬁﬁ‘%ﬁ‘?ﬁmn-l imting exanples
of heteroaryl groups include 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl,

3- py 28z ol [0937] 2-Thr teem Salklylend” by rsetfoor @b phrt opgmatlrérisybstit@ent xecans 4 ivalknbxazol yl |

2- ph | - 4. I 5- | vl =i I ~ ] L.yl , 5zi lyl,
G TR o BAZEL ol S0 ok UM e ST 5%
thienyl, afidte) Sdtup willave Bbn 1 b 2Vdakishal atords, R¥itH oSk broufs Baing i 61y fewer

5- benzot hi azol yI', purinyl, 2-benzim dazolyl, 5-indo flgyi” 1-i soqui nol yl,

5-i soqui rretbpn atomsbgingreeférred in e presenbivaientiop. A Slowgna 1 “loveeralkylenes iy |

[ 0045] Faor ,brevit e term"aryl" e sed in.combinatign with other

terms. (o asmonegnattalborli e 3o, giFdl o B g sefoaiomsng

het erxgar \dimilafgs‘aBengiehd ned ‘alkg¥flene” refer to unsaturated versions of alkylene, having at
least one double bond or a triple bond, respectively. For example, “alkenylene” is meant to

include -CH,CH=CHCHj;-, while “alkynylene” is meant to include -CH;C =CCHj>-.

[0038] The terms “alkoxy,” “alkylamino”™ and “alkylthio” (or thioalkoxy) are used in their
conventional sense, and refer to those alkyl groups attached to the remainder of the molecule

30 via an oxygen atom, an amino group, or a sulfur atom, respectively.



30 Thus, the term"arylalkyl" is meant to include those radicals in which an
aryl group is attached to an al kyl group (e.g., benzyl, phenethyl,

pyridyl nethyl and the like) including those al kyl groups in which a carbon
atom (e.g., a nethylene group) has been replaced by, for io exanple, an

oxygen atom (e.q., phgnox t , . 2-pyridyl oxynethyl, 3-(1-

napht hyl 83999]([” Jgrw?fghrhft%fﬁgﬁvﬂﬁéy itSol buin FOmBEIAIOn WiHbANGHRST e FRRENG, Qunjess

n al kyl c G . " " " " r " .' " C de bot h
subst | 1 U0 A by Bt L By e e ed 5
subst i t uesrhisinfitbonsaherhof, gpmsisingreddhe sthted nempeoof chebbbabme/and GOd7dne to three

Substi t ts f t | Kyl d het | kyl ical | | th

"ot o 1 0hEGHE ARSI BHEAm AR ERYD CoRGoR S Ck T 603 RePOFHN ke FroEa Ry
| aal k I b

cycl apl kyliauUELRY gy BhaakdHtbe oxfutskORldRE KRB HBRICHARNGLPGISRRN b can be 2

vari ety of groups selecte R,

hal ogen, qudferRizB3RThe hetefdafhs) O, B )RS may G PpRiced 20anyGaNRoRpositiGCOONR R",
-NR'C(OR -NR-CCONR'R'", -NR -SO02NR'R"', . -NR'CO2R , -NH C(NH2) =NH,

-NR g(( N)Hmteqqﬂ#yl %oru)@( N relgroatom §i gya be plagsdpt any pasipggrofthe h-g(mﬂﬂ%ﬁ EFoup, ON
and - NO2;,, .t 1 . i 1 - avi n
Soro.  oninchisfk BEEORlioR AN he PRYFEEG 1Out R W tdhdiiop ¥ RGBS 1O
each i nBegepidecyder-EHarCHp Ch{HR 0§8h: CHRdbEH | +T1 g CHINCH A0, -E@Hgl S-

het er oal kyl , _unsubst |t ut aryl, arvyl ti e ith. one to three

el obbns CHartaliet e iiFiet SIOk - S oS Ob -l -Gt SIGrHD, -CE-
aryl - (Cl et ) . X . N en
oo | FEERROOH,, OMPR-CHIRICIR) ! [ 1057 RULBAAL hly hOSoRBRRYE LcAI

7- menber egj for exgmple) FCHeNHRDEEL; adRORL,-OsSif@Hy)s. to i ncl ude 1-pyrrolidinyl and
4-morpholinyl. Additionally, the above substituents can be attached to the

al kyl gr goRof osimiikyy, AR termy GRS I NeR@N By LilRBIFLE K€ par bRarkinét SPAREENt Bleahid OM
one to four carbon atons, generally preséent as nethyl ene or branched

unsubst i & divetbnttadjdabderiyed, fyom hetep@iiod, asretemglifigiBy Gbl CHaS Kl enendr

allc I Typical | an al.kyl or heterpal kyl gro i1l have from
Cer ot o-ChsRC B NHEREE: Yora R Rlenialitn, SrBfhalims S Bio Pisuay S

subst i t ugfth BE tHRGhRIAERRINE (k. ¢ NalkPRNEVAGSARY 1ehOUE XY, |y lerMafino, Pr ef erably, an
al kyl or heteroal kyl radical Wl| be unsubstituted or nonosubstituted. Mst

25 pr ef eplilepediaming, kyd theriikent Sl furtdier. fomalkilshe and hetbroalioydantsdinking gdupskr om

t he above di.%gu Si O{}P ﬁ;f substituentﬁ%d one of skill in the art wll
under st aR8 *PREEHTHE 8%‘“&%%9'15?%11’ ant to include groups such as
trihaloal kyl (e.g., -CF3 and -CH2CF3). [0048] Preferred substituents for the
al kyl an{p(%él erldgltens ‘caehoalkyk’ andehelgrasytleglkyl ohy thempeelves opin caypbipation. SR |

"R 0 1R o s PSR el fufise s Gyptic abfpfor i Y N T
- NR' SO2R*“heterGlkgTrespédRiveWh eA ofdinginch EYclanlley] gsougelidsnbeinahberenf catbiohlaéims

preferred _substg_tu nts are selected from -NR R', hal ogen
1

“oo( O R desi ie. mpeansitirepyy @N@ap@o,ns)j q%greef)gho ,ha\_fmwztgo, .oubie
L SR B STEM o R o ot 1),
t he al ky frogr engpto (three hkteydatores saigotddofadri e grodp cohastinghked)O, W Siand S, and
25  wherein the nitrogen and sulfur atoms may optionally be oxidized and the nitrogen
heteroatom may optionally be quaternized. Additionally, for heterocycloalkyl, a heteroatom
can occupy the position at which the heterocycle is attached to the remainder of the molecule.
Examples of cycloalkyl include cyclopentyl, cyclohexyl, 1-cyclohexenyl, 3-cyclohexenyl,
cycloheptyl, and the like. Examples of heterocycloalkyl include 1 -(1,2,5,6-
30 tetrahydropyridyl), 1-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-morpholinyl, 3-morpholinyl,
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-yl, tetrahydrothien-3-yl, 1-
piperazinyl, 2-piperazinyl, and the like,



spacer of fromone to four carbon atons, generally present as nethyl ene or
branched 5 unsubstituted al kyl ene groups. [0049] Simlarly, substituents for
the aryl and heteroaryl groups are varied and selected from halogen, -OR,
-0C(OR, -NRR', -SR, -R, -CN, -N®2, -CO2R, -CONR R', -C(OR,
~-OC(ONRR', -NR'C(OR, -NR'CO2R, -NR-C(ONR'R"", -NR -S02NR'R"" ,

- NH C( NH1H0A2H, Tmmos\nmo:md “hﬂMﬁlNlHZf)thﬁdRé:qlvesw@);Rm of 8RR subSETR R', 10

n . nanBien SFORE I o s PRGNS DRBer gl ahatiiee B e

ar omat i C i3 Guély £ ‘AMoaA0l,” 20 flento indRidAIkyIRMbstnRd viAERASSIAN s, Seligr t ed
from hydrogen, (Cl-C$)alkyl and heteroal ky¥ unsubstituted aryl and

het er oar yhn b¢ thessatne tor dufiferdntamyé hutlr-radgiag Iﬁybrn emecto (R suljswheratne'ds the total

O LS haphiphes AR At o e e e A Beppie e e rra GirCalatstP s et ene
(C3-C7)s Itfede%maﬁ{c 'c%xhuefoﬂwmymz gﬁ gbﬁ@w _ORY IR kybrfﬂﬁ@‘r'%){%dt%ﬁe

substitu in the same manner’ as rein for cycl
Typi cal | yike.afhas, yhe term h‘&aalealkat’ylhclgdmxpomhaloaﬂaﬂéalkylmmbztﬂnmdtvmlt dnedtmlogen

substltuent havi.n or fewer substituents bein
pref er r edtd af’ﬂé’oﬁ)‘lf}‘é‘i‘@ﬁfﬁl(%{%ﬁ{‘)’lﬁﬁtﬁuted V%t}bm OLFRARINAUNE NEPDEHANIRG &9 BYP

aryl or QA I gq,mﬁ
anot her ?%ﬁil rrgwt]alg %ﬁ% ‘g?a@é‘?g?g{gﬁf’fﬂ gﬁ:{ég%ﬁfvac%& e unsu g%fa%fgrgubﬁm

subst @t utlhd xertm épedbxlmﬂk}slij Ipstans, umitss otharwise statetiaghgldsubstitited veithy(2ror+ 1)
het er oar yl Vi a spacer f fr e to four.carbaon atons,_ generally
present ﬁé‘l ?1 fnén‘é'h'c’)‘iE lﬁﬁﬁ‘ﬁg’%‘ "Hﬁg’ﬁﬁg arRANAfOms I%%/ﬁ’&?gkyd Fg

- CH2CHD- ciple Gk A ) Gtfimlol CLRQRAYPIh it RAnsHRs A uRDkSALY aryl and
heteroaryl groups are selected Trom hal ogen, OR, -NRR',
-SR , - Rpegntaciproefigd,1,1,608Ru0ro-ZoMmR2 - chlo@éf@)lﬂ and thﬂi](@) NRR, -NRC(OR,

- S( O) R, -S02R, -SO02NR R', -NR'SO2R, -N3, CH( Ph) 2,

per f 1 uor pdcd3q Al tlsﬁwa@mdm@ﬁ{sf hmefsqit@m%)sadtw la, dl\ﬁﬁlrsﬁtuﬁte@fﬁnﬁllyar e as

defined above. Further preferred substituents are selected from hal ogen,
- OR 15 - ogramyatic, hydgpearbon sypstituenthich cgop be 2 singhe ring gronmitiRle ringgfupaibree

pg(r)f2 Fuor o?%%)géﬁ? ﬁ%ﬁsgﬁgggﬁ,@”?ﬁ?éfgé@&ﬁ@%% %smg %"“g@g‘%ﬁ oriaé}( lI g/rmﬁ)tst ached

to the aipdluderphagyiel aaphihylfRiiphithwl,a-Bphaat efid 0f2, 5,4 adrab@ronepttBalene. et hyl ene
groups. 12 [00511 It is to be understood that the substituent -CO2H, as used

01" Tl el e B GRBRERIT 4701 RST R R iEef o Gl B 0 B ™

OH O CFRethkcatdndseiedied\idom N, Q, and S, wherein the nitrogen and sulfur atoms are optionally

20  oxidized and the nitrogen heteroatoms are optionally quaternized. A heteroaryl group can be
attached to the remainder of the molecule through a heteroatom. Non-limiting examples of
heteroaryl groups include 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 3-pyrazolyl, 2-imidazolyl, 4-
imidazolyl, pyrazinyl, 2-oxazolyl, 4-oxazolyl, 2-phenyl-4-oxazolyl, 5-oxazolyl, 3-isoxazolyl,
4-1soxazolyl, S-isoxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-furyl, 3-furyl, 2-thienyl, 3-

25  thienyl, 2-pyridyl, 3-pyridyl, 4-pyndyl, 2-pyrimidyl, 4-pyrimidyl, 5-benzothiazolyl, purinyl,
2-benzimidazolyl, 5-indolyl, 1-isoquinolyl, 5-isoquinolyl, 2-quinoxalinyl, 5-quinoxalinyl, 3-
‘quinolyl and 6-quinolyl.

[0045] For brevity, the term “aryl” when used in combination with other terms (e.g.,
aryloxy, arylthioxy, arylalkyl) includes both aryl and heteroaryl rings as defined above.

30  Thus, the term “arylalkyl” is meant to include those radicals in which an aryl group is
attached to an alkyl group (e.g., benzyl, phenethyl, pyridylmethyl and the like) including
those alkyl groups in which a carbon atom (e.g., a methylene group) has been replaced by, for

[,
o)



l 3, NH" HN OHOO NOONSHN~ OHOHANHNHOO O11 Pc OH OH H
and the |like. See, e.g., The Practice of Mdicinal Chemstry; Wernuth, C G,
'Ed.; Academic 5 Press: New York, 1996; p. 203. [0052) Two of the
substituents on adjacent atons of the aryl or heteroaryl ring may

optional Ly b d b f T-C(O)-(CH2)q U,
oher oin Pangiel s o SEER aliny e B RUFS gL 2o B eI o1 O on. and &

is an i Nhegthy 18k )fp[-‘gjp](hﬁdqhahke)ﬁxl ternati veI y, two of the substituents on
adj acent atoms o¥ the aryl or het eroaryl ring may 10 optionally be replaced

Ymnégpgnzgﬁ)‘f‘ﬁ%@ L%@lé O%h%gb%vc%—’l‘-mél(gg ﬁ‘g%g‘hetef"@%‘ g‘er‘ﬁ&pﬁ 6%%3%3 15 single

bond, aneheani ® iadludé Bét@Gabstifitel raﬁamﬁsdb@mated%ﬁnmfmb endsmai fdRandereRiretine
new ring so formed may optional l repl aced with a doubl e bond.

Al t er hat syistijuentsfor etchitipe efisdice %Félﬁf%‘“dﬁﬂ@éﬁ"ﬁcent atons of the aryl or
heteroaryl ring may optionally be replaced with a substituent of the fornula

-(CH2) s 16044 ( Csﬂ%)sﬁruenMemc&n@mdnd hﬁéﬁalk?ﬂﬁﬂﬁﬁﬁ(ie(ﬁé bv)éll'a@ﬁﬁﬁ@"gﬁot%fs réfeeed 0 to
3, and Xis -0-, -NR -, -5-, S(0)2-, or -S(0)2NR -
subst i t uées akylene, akinyl, é}ﬁ@roa@()@;@w terqakkegﬁll, alkyeyl, ey mlkﬂymt@@eypl@alkyl

unsubst i t ut,e used te he S
meant to Yﬂgﬁké"g}gﬁ:@éaﬁr%@ﬂ&m?ﬁi&éﬁb‘ﬂ(wmf’@guﬁg’rﬁppi%ﬁecé%‘%ﬁ]g (ég ?isl) 13
VO 2004/ 645 SENRUR!, LNB2RO3/5R37 Reldgend QARKE RThe GEUJR’ PUROYRRY cObRa | ¥

accegt able salts" is meant to include salts of the active npounds whi ch

are pP ephiQNRE’S OCEPAYR L yNROGL@IR c- DR -AEORR Base R d%@éﬁ&’l’ﬂqg, on the

parti cul SHPShi Lyen Ul m N n. N
corrpound?ﬁlo{f pﬁ%’ %?Q?Mﬂ nve mnﬁg%%t al ﬁnﬂﬁ ﬁ?@ y acrsgbﬁk s8he!
functi ona$ OMNER”, BSRESOHRN, tCNRndaNGs, Sahudtbed Birginpeion A2y eohtacwvitithdsbe

free acid formof such conpounds with a sufficient anpunt of the desired
base, ei BFEIPS HRHNEBFIOL ANROSHG BIIF@UPHE Peing prpicHiarly prelfrdsRofR ™ and R cach

phar mce%éiﬂﬁ%ﬁd%ﬁ?&@ﬂ%ﬁ@d% Zgnsuggtﬁhfeh E?ah@l Lé‘:%aﬁ&ﬁ’ dﬁ[ﬂ:bs%ﬂh@cfs' um

cal ci um organic or a'simlar sa
Whenigonmpotusl sebstithedprists emd ta thaee rhlalocg:ans; nnm)mtuteell zﬂkylyelkyxjaasﬂhmalkoxy

functionalities cid | tion sal can be_gobt ai ned contacting the free
base for WS T 16 W@, Wb By ehd K] é?ﬁaﬁéﬁ%fiiﬁﬁ% (¥ SIMRNIFOEFT ¥AMaci d,
ei ther ngal, c%gb% bﬁi%:'dtv%% ﬁme'rﬂﬁ&éen 235th Y& Rfrm aEgangne‘,s nfimiRbad ARE eRg cal ly
accept abl e aci ition salts include those derfived
example, -NR’R” is meant to include 1-pyrrolidinyl and 4-morpholinyl. Additionally, the
above substituents can be attached to the alkyl group (or alkylene, cycloalkyl and the like) via
20  aspacer of from one to four carbon atoms, generally present as methylene or branched
unsubstituted alkylene (e.g. -CH,CH;- and -CH(CH3)CH,-), alkenylene or alkynylene group.
Typically, an alky! or heteroalkyl group will have from zero to three substituents, with those
groups having two or fewer substituents being preferred in the present invention. More
preferably, an alkyl or heteroalkyl radical will be unsubstituted or monosubstituted. Most
25  preferably, an alkyl or heteroalkyl radical will be unsubstituted. From the above discussion
of substituents, one of skill in the art will understand that the term “‘alkyl” is meant to include

groups such as trihaloalkyl {e.g., -CF3 and -CH,CF;).

[0048] Preferred substituents for the alkyl and heteroalkyl radicals are selected from: -OR”,
=0, -NR'R”, -SR’, halogen, -SiR’'R”R’’, -OC(O)R’, -C(O)R’, -CO;R’, -CONR'R”,
30 -OC(O)NR’R”, -NR”C(O)R’, -NR"CO:R’, -NR’-SO,NR"R™, -S(O)R’, -SO;R’, -SO;NR'R”",
"SO,R’, -CN and -NO;, where R’ and R” are as defined above. Further preferred
substituents are selected from: -OR’, =0, -NR’R”, halogen, -OC(O)R’, -CO;R’, -CONR'R”,

11



frominorganic acids |ike hydrochloric, hydrobromc, nitric, carbonic,
nonohydr ogencar boni ¢, phosphori c, nonohydrogenphosphori c,

“di hydr ogenphosphoric, sulfuric, nonohydrogensul ftric, hydriodic, or
phosphorous acids and the like, as well as the 15 salts derived from
relati vel ywh@)NRRS, NIFTORACNISCO, RS, -AGeISG,NRIOP! FOR’, ISTHRRERPI C,
mal eic, malonic, benzoic, succinic, suberic, fumaric, mandelic, phthalic,
benzenesuiNRTE®R, pCNtapidyNEw} fAuddiiteonallyt gack of therpreferred ané furthee preférosd ¢, and

he |ike. Al i ncl d f i i d h i and th
ke, andeDsibengeas be Sitbeads e 5By ehip8raBhien SAEAGT ik BT B RGs ana
the like {5368 of fm 8X¥&HPolr cB658 Stoms; éénc%a?lty lﬁlasen't:;_ ENAEBeRd b bkl tS”,

E
Jour nal of 20 Pharrmaceutical Science, 1977, 66, 1-19). "Certain specific
conpoundsunsiibstiteted mbydame groupsent i on contai n both basic and acidic
functionalities that allow the conpounds to be converted into either base

or acid af@yd) oBirifAdyS subsifwents EP%%&@'M&%@I Boup&reGANBP RIS 1684 Pe

regenerated by contacting the salt a base or acid and 1solating the

par ent goﬁp@urhdldgnn,t-bli{’c@ﬁﬁmﬁ’mm?lr’fafﬁ%r RTHNpNC@nt-COBRE,EONR R'he
cuch 'as LOPUEEPESORR ICr SRR SO SRR R EIOMR RS P goBkRARF ! o

equi val enINH@(NIpﬁ)zﬁaHemeG{NHI?iNHDINHmEﬁNRf,OS(@m BOROSEH,RiR RN

present invention. [00561 I'n addition to salt forms, the present invention

provildes QOSELRAs-Nohi(H(Pine perfluaro(Pr-6daliepxyandperftusdo(iy sCotlkyh i xoumpbemds
descri bed herei.n are thgse ounds. t hat readi |y, 30 undergo chem cal
changes URABRESRILreP oo e 4l BRADE o pet soigheiondne A SUt WECEr e
present i WHABR’OR” afdiBI't hrenAddpknddt9@Eldasd G RAdr6 8 ¢C1-E9)alie 1 ki@ conpounds
of the present invention by chem cal or biochem cal nmethods in an ex vivo

envi r onnebfterogisyl, upsubstitediaylpdivtarayl; wsubetinted sapdb T 06781 anst odr ugs can

be sl ow vy, he~c hRVENL aced in
2 tr ans PRl Dot AAC e e e PO TR 1o PR Rl RO BISEET

[ 00575 | titinfaytbe sbbstlmté&Ih&t}mdlbtsﬁtatedmms@sﬁmﬁm@mdlgﬁpitdtgclba&zrlgﬂoﬁpl That ai ns
one or nore asymmetric carbon atons, (optical centers) or double bonds, the
present i Gedrmsraecyslealkylegroun may diewibrlitted insthe sams mnaeraigd s AderTRiarsomer s

as wel | %?féﬁw{”??rejpg&ii@g\%a@g% l\%ﬁ;ﬁ'@?ﬂﬁggrf\,(yg%llrﬂabé gjonf’%% Wit &:‘t&?rﬁh&gk’,t ed

cycl o( C3- -Ccls and trans [sOners an

r acemat eswith éfose groaspe havihg e dr fowdn subsititients Helivey mefipaeddh thdyereseny givention. RS 6

~NIRYOWLZCE% X = ~~~...J]J3J R1~{\I R31 R4 AA 1Q [0058]. Certain

conpoundsPEMEERLORHBIE Af HEHRRFITBRA YN FXILTORR ! BIOUBIAA PRI EL el | as

sol vajped fghdbstithiehud %tmr.%o%ﬁnéﬁrmrymme}s&? %r&ua%ﬁqie%&@&ﬂ&eédrs are

equi valent to wunsolvated forns and are Intended t e enconpassed within

t he scopeWdkn sistiprted ¢int above substituents can be attached to the aryl or heteroaryl group via a
spacer of from one to four carbon atoms, generally present as methylene or branched

unsubstituted alkylene groups (e.g. -CH,CH;- and -CH(CH;)CHo-).

[0050] Preferred substituents for aryl and heteroaryl groups are selected from: halogen,
25 -OR’, -OC(O)R’, -NR’R”, -SR’, -R’, -CN, -NO,, -CO;R’, -CONR’R", -C(O)R’,
-OC(O)NR’R”, -NR”C(O)R’, -S(O)R’, -SO,R’, -SO,NR’R”, -NR”SO,R’, -Nj, -CH(Ph);,
perfluoro(C,-Cs)alkoxy and perfluoro(C,-Cs)alkyl, where R’ and R” are as defined above.
Further preferred substituents are selected from: halogen, -OR’, -OC{O)R’, -NR'R”, -R’,
-CN, -NO;, -CO,R’, -CONR’R”, -NR”C(O)R’, -SO;R’, -SO;NR'R”, ;NR”SOZR’,
30 perfluoro(C;-Cq)alkoxy and perfluoro(Ci-Cy)alkyl. As above, these substituents are
optionally attached to the aryl or heteroaryl moiety via a spacer of from one to four

methylene groups.

12



invention. Certain conpounds of the present invention may exist in nmultiple
crystalline or anorphous forns. In general, all physical forns are

equi val ent for the uses contenplated by 15 the present invention and are
intended to be within the scope of the present invention. [0059] The
conpounds of the present invention may al so contain unnatural proportions of
at omi ¢ i $0Adpedt inttobrandersivpd shastthe fwbstmonts-GRAL, as ased hergine inslides conpounds.
For exanpl e the compound radi ol abel ed with radi oactive i sotopes,
such as borls()&e rF%ar]g}ﬁnlt%@he% ‘,t')l?clhoaﬁi ne-125 (1251) or carbon-14 (14C). Al

i sotopic variatiaons of the conpounds of the 20 AJresent i nveriti gn, whet her
radi oactive oro\n&, are int é\ngd to be ene\oﬁa ed within the ‘yscope of the
present invent i8R, Enbodi neptSs. ofR t he | nyes®| Conpou NH’SP_'?% aspect,

t he present i ventton proCﬁdes onpounds “of fﬁbrmﬁa (1): " RsH I%R$ Y
L'-W{L2-W2). XI ~CR3 25 R NZR4 15 WD 2004/ 047755 PCT/ US2003/ 037574

| or a pharnmaceQticglly accept@le salt, prodrug or stereof&oner thereof. In
this fornula, the I!e_'gber X refresepts C(R/M Nenthe letter Y represents
C(R), C(R2)(B) NNJT NGR2) % anti the | et®@r B represes Doer S. 5 [00601
Turning next to t He substituentston the bi cycl’l"c het er oaromati ¢ nucl eus, the
synbol L' represents a bond, (C -C4)al kyl ene, (C2-C4)al kenyl ene, 0 or

N(Ra) C(O); and @F; represeuts a subsN"t"Q{ted or MmSybstitut8denber sel ected
from cyclo(@-%@myl, et gNocycl o I@;t@g)al% alyl andlh oaryl . The
subscript mi% 0 6F;1, Iyidi cating e Npresenge mis,lﬁor bsence’(mis 0)
of the additional noiety, L20M2. For t Hose 10 enb8dinents in which mis 1,
the synbol L2 represents a bond, 0, (C, -C4)al kylene, (C2- C4)al kenyl ene,

(C, -CA) heteroal kylene or N(Ra)C(O; and the syn®ol W2 represefts a
substituted or ypsobstituted rgnker selecte om cycl o( CG3; al kyl ,

het er ocycl o(&mw‘l , ar M\Eﬂ eroardﬁ en mi sCﬁiNaOr{,_l_Z is a bond,
asubstituentwlt may baeiﬁt yned W & stitusentMtof,orma 5-,
6- or 7-nmenberted ring fused to W and Spiro 15ior fused to , Wherein the
ring is saturated or unsaturated and has 0, 1 Br 2 heteroatoft sel ected
fromN O and SQOas ring nenbers. Substituents for each of W and W2 can be
selected fromt ﬂe_@pbsti tuents provided in the definitions above as well as
the recited Eﬂbé@ﬁtuents for various specific enbodi nents bel ow. [00611 The

remai nin bstityents, hr ough nd and Rb_have .t fql | ow . 20
oani ngosnditike 8 Sk Lhebericr o VeR el e POt IV FER gy G Atdemic
(C2- Cg) alpk@aliow (e, @Bkabloay! . 1 uoro(CL-Cayal kyl, aryl, aryl(Cl-Co)alkyl,
C(O Ra, CO2R and C(%) NRaRl ; each R2 is independently selected fromH,

(C -Co) al[(s((}QZ] ({56 SRR sk Mentd &2 éa(fg eat KKl i atyl 8x(hcétéroaryl ring may

optionally be replaced with a substituent of the formula -T-C(O)-(CH;)q-U-, wherein T and U
are independently -NH-, -O-, -CH;- or a single bond, and q is an integer of from 0 to 2.
Alternatively, two of the substituents on adjacent atoms of the aryl or heteroaryl ring may

10 optionally be replaced with a substituent of the formula -A-(CH,)-B-, wherein A and B are
independently -CH3-, -O-, -NH-, -S-, -8(0)-, -S(0).-, -S(0);NR’- or a single bond, and r is an
integer of from 1 to 3. One of the single bonds of the new ring so formed may optionally be
replaced with a double bond. Alternatively, two of the substituents on adjacent atoms of the
aryl or heteroaryl ring may optionally be replaced with a substituent of the formula -(CH,),-

15  X~(CH,)-, where s and t are independently integers of from 0 to 3, and X is -O-, -NR’-, -S-,

- 8(0)-, -8(0);-, or -S(0);NR’-. The substituent R’ in -NR’- and -S{O),NR’- is selected from

hydrogen or unsubstituted (C;-Cg)alkyl.

{0053] As used herein, the term “heteroatom” is meant to include oxygen (O), nitrogen (N),
sulfur (S) and silicon (Si).



Cg)al kyl, C(Or, CO2Ra, C(ONR Rb, aryl and aryl (Cl-Cg)alkyl; R3 and R4 are
I ndependently selected fromH, (d-Cs)al kyl, (C2-Cg)al kenyl, (C2-Cg)al kynyl,
C(ORa, 25 CO2Ra, C(ONWRb and (G - C4)a|ky|eneCR2 R5 and R6 are

i ndependeMQ30484728x ed from H, (Cl-Cg)al kyl, (C2-Cg) al KBG/ES2003/037574

(C2- Cg)alkynyl C(O)Ra and C02Ra; R7 is selectedfromH (C - GCs)al kyl,

hal o(C, - yfhet@ Hﬁe%mfiu & %tﬁg):ghw'}yhm&&@rﬁﬁxde%t@m&%ﬁ% and

eachRaand 1S 1IN endent |y omH, (C-Cg)alkyl,
(C2-Cg) aICIompyuuds(Wlﬁch @B)pattpayeulyw;th fdlatively @ynt@gy adids/or baacfy depending on the

aryl (C, dotted |i ei L cat e notlon nd. In
ot her opt%g% rgé‘ﬁhﬁgw‘ehgﬁﬁg’ld ﬁa PRAN eggﬁ’ﬁphswlb Pa’ ,
or 6- menbgdsest ivPintidn cof@in ¥ativeld a8ididFnbRohalifies, %Maﬁi&n%nbcawbet&télﬁédﬂ a
5-, 6- or 7-nenbered fused ring having fromO to 3 heteroatoms 16 WO

2004/ 647 bySomETingshe f¢ agidgomn OEBICéwamowttsmntﬂhe seffioigpt oot of theglesired\, o

dS; R d d t
2t ached e PupThngator K a SR RC ibivend, Mol 3 Ul Mcp o e o2
part of \édd@laﬂ shIes BERAE BRBuM fdtasiant, alcRin) atrRoni®h, SrpARdREHIRS] of ndgn¥didh t he

nitrogen to which R5 is att ached, optlonally bearing an oxo noiety; when X
i s QR ) salprarsipBasataise coupoindschfithe presént meﬂmnwcmt@n relgtivedy bamcmenber ed

fused ri ont I.nl n ni t t.om at t and
when X i rs}g’él cgr‘éﬁcﬁtéorbﬁ?ﬁfﬁg tf"ﬁleé?gyf'%m %-geRga%e%o g rrber ed
fusedori rgm Fﬁ@&&&&tﬁ A snﬁﬁeﬂ‘eﬁfirﬁauﬁabqﬁldaﬁﬁcﬁmd?elm&dleﬁ%ﬁha s@AsHle inert

i ndependently-H er (Cl-Cs)alk)l; R3 and R4 are each independently H or

(Cl - CA) alsklvent. Hix sre phtrnacativally agagptably) asiddditinn salte inchulegbonsidesvedy t h

th t t 0 Whi It f. 5- 6- menber ed

2 pyr of AR irevet e iyt RERab R e, Qo) Ly o Y
hal o( G ridh rdaEfeshic, Yhdsph 6|ﬂ‘f'b Bo¥e gEphBSpHdeis, dihydrd btic, t h
cgngf)undgﬁ% o?ﬁﬂgrget han K Eﬁ s?ll\gé NNI%I%\?&(lg §weﬁrgl n %8 géﬂ#has}(h fie, a, ©

met hoxy, snl:fam |mq3whp¢l1@swsulfmsc, méa@qlc,\mphpwmmmpds eng ﬂ@ddweas ‘é{elhaﬁﬁbér of

gr oups od| nts r e U err
rbodnertel S T e e EpECCreaitaPt 18 B, SRRI0Bi s oBYTHE R 1
group of Iﬁzﬂ&qdlm@@,, suecinicS subefit, pRhY, Iﬁaﬂliéﬂd ﬁiﬂfhli\é\/bérﬁe@sﬁlf&ﬁélﬁ-u'[ ed or
unsubstituted menber sel ected from benzene, pyridi ne, thiophene, oxazole,

t hi azol e,tolylsaHowizaciFice tartgeip, methanesuléonic and dia fiker Ale nelidet ersrealie of amino

d
ndane.  SEIORRUTE RS bR R IR @ 8P Graatic anis b BRSPS o o
sel ect ed dkideahd eieZikeqsed) Wricflample, Bénge,plieet al, CPhareacentidabSallksN\Bournal of

1,2,3,4- tetrahydronn@ht hal ene and i ndane., For .those enbodinents in which W
i s aZ8ubdthareesatisenyeignee. 1964 6yhdd)+ (e SPW’ﬁ%@?M‘m%Pﬁ@PPﬁWﬁW L2-W2, are

N(R 1) 2, ey rONEaha Yo s g e RAEhHRES oy Sove e BRfboludds Fbey 0 |
each R' ahavgtddintoreitbpetide of adid kidifiéh salts.
[0055] The neutral forms of the compounds may be regenerated by contacting the salt with
a base or acid and isolating the parent compound in the conventional manner. The parent
25  form of the compound differs from the various salt forms in certain physical properties, such
as solubility in polar solvents, but otherwise the salts are equivalent to the parent form of the

compound for the purposes of the present invention.

[0056] In addition to salt forms, the present invention provides compounds which are in a

prodrug form. Prodrugs of the compounds described herein are those compounds that readily
30  undergo chemical changes under physiological conditions to provide the compounds of the

present invention. Additionally, prodrugs can be converted to the compounds of the present

invention by chemical or biochemical methods in an ex vivo environment. For example,
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C8) al kyl, (C2-Cg)al kenyl or (C2-Cg)al kynyl, and optionally, two R' groups
attached to a common nitrogen atomare conbined to forma five- or six
menbered rj itionally, the substituted benzene wil have
from one t‘gagg%@qg‘}us%sti tuents, nore preferably one or t\#ﬁ%&ﬁ@ﬁ%nt s and
nost preferably one substituent. Substituents for each of W and W2 17 WO
2004/ 047 7&5@? cAARDE B Ertedid ThdeonyRuags 86the pedehttifveéntion wterd pliced in a
provided in the definitions above as well as the recited substituents for
vari ous sirnsi¢rmal paipmsppvatravigel siitablecmayme pncksmicy)reagsnbf specific

enbodi nents, the subscript mis O and L' is a bond. Still nore preferably,
W is sel posgd ftiom ke widestodduhsioviah abosipashd bithednsitios bentaidy bhélbNBord

t hi ophene, oxazol e, t hi azol e, benzoxazol e, benzt hi azol e, benzof ur an, benzot hi ophen

e, (C4- Crasyinaelyi tasben atoms (epticel eantsas)ias deuble bonds, thepreseahipyerfinniReiNdssene and

i ndane. i) ) r.ahl /. } i menber
sel ec ?5 ed %‘?Q’nﬁl ugggntgrg Hfé?ﬁ%&a}ﬁg ig%%r,n%c ﬁlgoé%rﬁ%%%?g% éﬁ&% %gﬁ %ﬁ]’é %%ﬁpqe’

1, 2, 3, 4- t whermkisit and MWt ib shtsneutedic clo(Ga0R)allEN €ag | AL4 below),phel @rgieshdarenst hose
enbodi ments depicted as fornulae la, |Ib, Ic, Id, le, If and Ig below. RS R6

RS R6 R5 iemyys@nd pacemates;thereofjpramtentod iq by wathinghascopreitheinyeniors |a Ib | c

565656 RNRNRNRS3(R)NRVR/ - ~l \ M\ \J\ M\ N )n R (R

)n J R R R7 NO4 R7 NORR4.R? NR4 Idleif RSN R6and M | (R)n
(0]

)
R7~-N 0 R3 R 10 Ig wherein the subscript n i n integer of fromO to 4 and
each R represents a substit hdéperdé ¢ee®Hd from hal ogen
(including F, d, Br and 1),}R", R, N(R'H2; "', N2, CN,

(C1- C8) hal oal kyl and (G - W wherlein each R' group is

i ndependently H, (Cr-C8)al kyl, (C2-®)al kenyl or (C2-C8)al kynyl and when R

is NNR"'")2, the two R"' groups 15 may be conbined to forma five- or

si x-menbered ring. Optionally, for If aAdIg, two R' groups may be conbi ned
t.ional |

A R Lo T SR e B e L
respect {ovdtirfoltafl §hdhdih® hiiated!ferdsS In general, the solvated forms are equivalent to
unsolvated forms and are intended to be encompassed within the scope of the present
invention. Certain compounds of the present invention may exist in multiple crystalline or
_amorphous forms. In general, all physical forms are equivalent for the uses contemplated by

15 the present invention and are intended to be within the scope of the present invention.

[0059] The compounds of the present invention may also contain unnatural proportions of

atomic isotopes at one or more of the atoms that constitute such compounds. For example,

the compounds may be radiolabeled with radioactive isotopes, such as for example tritium

(H), iodine-125 ('*I) or carbon-14 (*C). All isotopic variations of the compounds of the
20  present invention, whether radioactive or not, are intended to be encompassed within the

scope of the present invention.

Embodiments of the Invention

Compounds

In one aspect, the present invention provides compounds of formula (I):
R -
X

5 RS
N
X 1( L1_ W1_(L2_w2)m
7 I = I RJ
RITONT 27N,

15
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WO 2004/ 047755 PCT/ US2003/ 037574 [00681 Ina related group of specific
enbodi nents, Xis N, Zis O, L' is preferably a bond, W is a substituted or
unsubst it uted nember sel ected from benzene, pyridine, thio hene oxazol e,

t hi azol e, YRMWWIZS! e, benzthi azol e, benzofuran, benzot HOPHEGEY

C7) cycl oal kane, (C5-C7)cycl oal kene, 1,2, 3,4-tet rahydronapht hal ene and

I ndane, and mis 1. 5 1In this group of ¢gnbodinents, L2 is preferably a bond,
0, or a (C,-C4)heteroal kyl ene (e.g., OCHz2-, -OCH2CH2-, -NHCH2-) and W2 is
a subst i put phargvecentisally asaentably Salksedrug oF slercipomTer theresdn e this fopprlagihge and

C4- C7 |

rvodi noitet R eEBfens CRETor M BN P Ao Br SEn PR LMY NS R ot 2
RS N. R6 jletleSZ Nep rEﬁnis(Do\-SN\ \WIN\~ (Rd)PN (RO)P R7~-N OR3 (Rn 7 NR3 tR)n
o\ Rg(R)n4RNOR4NOR4 lh 1i 1j RSR6 (Rd)p N and NN, .3 (ROn

R4 Kk nd
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i ndepend&@resgnis@ S“P%QWI%PEPRWSME‘@QN&&}"&F raerped Bpmyqyelofey- E:B)@II‘EY&I and

conbi noa FEop§efCr CRARYE SAGERABHAE e ALEOTIRRL bf ETRACARERED (v ot

p is an prsage(mdb 15 6oabsendeqndis Wﬂffhepﬂﬁhﬁﬁﬂbﬁg&e@, LAwWr Bur tkwsei each Rd is a
substltuent mdegendently sel ect ed frqm hal ogen (including F, O, Br and 1),

1R embody ip whighopdy 1. tBe eymbab’L” regapsentsg band, Ocffy nawalkylepe,, (Co-

(et e S A b i )75
- (CH2) r Cb@sRIGS or usisChitiutedbiSOBE selectelHR)m SEAMK:RLyalky LHREINRIBC,- - (CH2)

-OR, CH?) , - NHSO2NHCO2R CH2 NHSO2NR CONHS
" (Cr) v alkplrmy gzroaci, \ Wil e, 14 g & SHEEIR R Wy be

CH2)rN [ e,
[ I\t eg)er 0 (rngrﬁn%lt& %&Iﬁ 047 5I5I) %ﬁcﬁ_la?gzb%&ﬂ%%?%y%e&gﬁ? fh%att?ﬁwé aSII cr I pt u
I s am5i nbefised meTszheremttbe Ang Rbaturged et wshimcatéd amd lds O Cor 2-hegyadieaps, ( C2-

Cs) al k I I d |.oal k I h t
poI ?, Oﬁn?égleqﬁcﬁgwfﬁli 3% as%rrllg eCSbe%I)é; (s:;tlt%%nts%or cach of W' dez c: I atic
selected from the substituents provided in the definitions above as well as the recited

substituents for various specific embodiments below.

[0061] The remaining substituents, R' through R’ and R® and R® have the following

20  meanings: each R' is independently selected from H, (C;-Cg)alkyl, (C,-Cg)alkenyl, (Ca-
Cg)alkynyl, fluoro(C;-Cg)alkyl, aryl, aryl(C,;-Cs)alkyl, C(O)R?, CO;R* and C(O)NR“RI’; each
R?is independently selected from H, (Cy-Cs)alkyl, (C>-Cg)alkenyl, (C;-Cg)alkynyl, fluoro(C;-
Cylalkyl, C(O)R?, CO,R?, C(O)NR’R®, aryl and aryl(C;-C4)alkyl; R® and R* are
independently selected from H, (C;-Cs)alkyl, (C3-Cg)alkenyl, (C,-Cg)alkynyl, C(O)R?,

25 CO;R®, C(O)NR®R® and (C;-C4)alkylene-OR?; R® and R® are independently selected from H,
(Ci-Cg)alkyl, (C2-Cg)alkenyl, (C,-Cg)alkynyl, C(O)R* and CO,R?, R’ is selected from H, (C;-
Cg)alkyl, halo(C,-Ca)alkyl, (Co-Cglalkenyl, (Cr-Cg)alkynyl, C(O)R?, OR? and NR°R; and
each R* and R® is independently selected from H, (C-Cg)alkyl, (Ca-Cg)atkenyl, (Ca-
Cyg)alkynyl, fluoro(C;-Cg)alkyl, aryl and aryl{(C,-Cg)alkyl.

30 [0062) The dotted line indicates an optional bond. In other optional embodiments, R? and
R* may be combined to form a 3-, 4-, 5- or 6-membered spiro ring; R, R® or R* may be
combined with W' to form a 5-, 6- or 7-membered fused ring having from 0 to 3 heteroatoms
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substituted with OH CO2H, NH2, CONH2, phenyl, hal ogen, hal o(G -C4)al kyl and
CO2R1, and optionally two Rd" groups attached to a common nitrogen are
conbi ned t ive or 5 six-nenbered ring; and wher nd Rf

I s i ndepen ‘ggnzt%‘m 6}7;5 r (G -Cg)al kyl or when attached to Zﬂdc)rommn nl?-'rqogen
atom are conbi ned to forma 5- or 6- rrenbered ring, or are optionally

sel ect ed delevtadirom Fhe-goup cor@istinRof NJO fd SR’ Rndlm :ma)afoe coppbiped with thel * N: - R1

;I kyl por‘f‘i:s'Bﬁe“(C)}??mﬁ to Mhﬁatﬁlgs aégf‘?%ﬁ&%?“ &3 Bg oF i ccf%erfxﬂggg’\r%w f név gﬁnéct ed

10 from ovﬂ%abﬁ%ofm%cdﬂﬂﬂﬁﬂédwﬂhkpkd’f@mmoarﬁdméi@@ﬁdmgr\ﬁthth is a
(C1- C4)alkyl; and WB LS selected from~R, } R NN R _F~ R

N' R Ritragey torwhlchm is-attgchrd, @thnallybparmg)anwxommﬁm wien X\lsC(RJ RfvaR R

o) a7 ey BERTORER Fhadydo Yo d's - R SRR tornt aﬁvuY‘Qﬁm R -

R O R Riatomthlwhich R® or R® is attached; and when X is C(R"), R” may be combined with R' to

form a 5-, 6- or 7-membered fused ring.

[0063] In preferred embodiments, R' and R? are each independently H or (C,-Cg)alkyl; R’
and R* are each independently H or (C,-Cy)alkyl; R’ and R® are each H, (C 1-Cs)alkyl or are
10 combined with the nitrogen to which each is attached to form a 5- or 6-membered ring (e.g. a

pyrollidine or piperidine ring); and R is H, (C;-Cg)alkyl or halo(C;-Cy)atkyl.
[0064] Within the above compounds of formula (I), the compound is other than

RB
NMe;

Nl ~
NN

wherein R® is H, NO,, C1, methoxy, methyl or phenyl.
15 [0065] Within formula (I) above, a number of groups of embodiments are preferred.

[0066] In one group of preferred embodiments, X is N. Still more preferably, X is N and Z
is O. Within this group of embodiments, L' is preferably a bond and W' is a substituted or
unsubstituted member selected from benzene, pyridine, thiophene, oxazole, thiazole,
benzoxazole, benzthiazole, benzofuran, benzothiophene, (C;-C7)cycloalkane, (Cs-

20 Cy)cycloalkene, 1,2,3,4-tetrahydronaphthalene and indane. Still more preferably, W!isa
substituted or unsubstituted member selected from benzene, pyridine, thiophene, (C,-
Cy)eycloalkane, 1,2,3,4-tetrahydronaphthalene and indane. For those embodiments in which
W' is a substituted benzene, the substituents (R® below), other than L2-W?, are preferably
selected from halogen (including F, Cl, Br and I), R®, OR™, N(R"),, SR®!, NO,, CN, (C)-

25  Cg)haloalkyl and (C;-Cg)haloalkoxy, wherein each R®' group is independently H, (C;-
Cs)alkyl, (C;-Cg)alkenyl or (C,-Cg)alkynyl, and optionally, two R®! groups attached to a
common nitrogen atom are combined to form a five- or six membered ring. Additionally, the
substituted benzene will preferably have from one to four substituents, more preferably one

or two substitutents and most preferably one substituent. Substituents for each of W' and W?
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N:Cdj] OCd:-R R R R R R (LR CR andr | R wherein each R and
each RRIR is independently selected fromH, OH COOH, hal ogen, hal o(Ct-

C4) al kyl C4) al kyl, (Cl1-C6)al kyl, (Ci1-C6)alko
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- CI-lZCI(;QdV\Bllmﬂe @(:@mmm*azolmwwmmauazok, bergp ﬁg b@BZq{hwghQWe(Gneam ngs
| |
Fermi nt ngCaupgpeiie e SChavod e, L2 EmeRutrotbbleidh at et SHITF Moot 1o

the gener E%eférgm id a sub3At(del driunsitistitutdd Membe efeeted Trhre BRI nel he
corrpound as a fornula selected from 21 WD 2004/ 047755 PCT/ U 3/ ()37574

R5 N R6 qthlor(lﬁn? {CRE)eysoRkang, i), 3,4 feetrahpdropgptyihalgne andRad:(rR Even frthdrl N R7 N
04 R- RS I NI I
N o o prtergeses Bobe elBedieSRis dehtoreadS g B Herlal }e ﬁ'rﬂ%@ RO | N\ -

(Rh), (Rh)s cdsLNNanRB(R)nnR7NOR4NCP R4

tR \ r
)1 JVLE_ {R%n. j‘\/[ r\j-(RC)n )i (R%q
R?”k ’ R-[J\ ) R-,’k
Ia Ib _ Ic
R\ /
)I o )
e X *,c
3
“ L R , R7J\
Id Ie If
N
and N~ = \(RC)n
R
R4
10 Ig

wherein the subscript n is an integer of from 0 to 4 and each R° represents a substituent
independently selected from halogen (including F, C1, Br and I), R®!, OR®', N(R®"),, SR,
NO,, CN, (C-Cg)haloalkyl and (C;-Cs)haloalkoxy, wherein each R®' group is independentty
H, (Ci-Cg)alkyl, (C»-Cg)alkenyl or (C-Cg)alkyny! and when R is N(R"),, the two R*! groups
15  may be combined to form a five- or six-membered ring. Optionally, for If and Ig, two R*'
groups may be combined to form a 3-, 4-, 5-, 6- or 7-membered optionally substituted
spirocyclic ring. The remaining substitutents have the meanings provided above with respect

to the general formula I.
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Ip Iq wherein each of R2, R3, R4, R5, R6, R and R, as well as the

subscri pt n have the neanings provided above with respect to fornmul ae

| a- 1K. Thengpzq {s q is an integer of fromO to 3, , Oor
1. The subcri plﬁﬂi“d ?s an integer of fromO to 4, nore pref erﬂgﬁg %%5% 5
and each Rh is a substituent independently sel ect ed from 0Xxo, haI ogen

EI ncl u;jlh nlg)iﬁlB{(C:In aBélatearyﬁ]dpl)qf sﬁhﬁl " fic Eﬂbodmilﬂﬁﬁh)(?is ?I F??)L ﬁ(pfﬂ)f"cﬂbly INBEind, CN,
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het er oar y W as 2@abstitutgd of Unsppstitytednisraber 5‘%} Fombepeene, Ryridingodophene,

-0t QO g R s R PR R g 0

-(CH2) t - Neeagelbm&e (Cs-CORI0alNAB) BRI, Heuahﬁdibﬁémﬁlﬁﬁﬁblﬁﬁd Ridane,(aBd2) is M3,

E%%%%N“ S(epelyp Mm 25 Roleiably ARBd: O Qtortaﬁacﬂ Cohsteroalylspe 285 an
i nteger ofpdpe OmOPHHCHE ngﬁepg%ﬁ& WP agg@@@d bf‘ﬁr%?%nt%glfrﬁéﬁiﬁeﬁ’ siiBctdd RN

i's selected al kynyl and
(C3-C) cyfrbmabdnyéne, p/ynedlae and ({h- (a;l)c.)mltrmﬂkaneport ion is optionally 15
substituted with OH CO2H, NH2, CONH2, phenyl, hal ogen, hal o(C, -C4)al kyl and

CO02R9, a ti p AR mﬁ‘ﬂm@i-

conbi ned [U(?G?grrlnggﬁ% Fﬁbéxb‘g?pﬁilic?(l_ﬁﬂggﬁiferg%f“ ng, gllr&s’gh%ﬁ a ar}§ Eﬁtgﬁg(;gglgl may
be cenbi néet grauf:orma 3-, 4-, 5- or 6 22 WO 2004/ 047755 PCT/ US2003/ 037574
nmenbered spiro or fused ring having fromzero to two heteroatons sel ected
fromN, O and S; and |n each R‘ and Rr I dependently H or = N
(G -CS)al kyds ogs Wwhen_at tiac %gn akgm re conbi e(tho
forma 5- or M- menbgf epf r y Q&,ect fro p
p,RINR rp ' VR > Ri® RAR N s o R
R fi-NR (N ngs |(FR°)nN N > 5 @#iRr ei n a% al ky %e'm“bnon of R
and R1 i sRbpiN oreil Ry subst i t ut edrAi er sel éat’édn , COOH, NH2,
CONH2, phenyl, dial kyl ami no and COORs wherein R is a (C )al kyl; and WB
Is selected fromhR ~ R R-N R NNNIR i FV Ij

and N N\
A,

R7N0R4

N

7

s R

10 Ik
wherein the subscript n is an integer of from 0 to 4 and each R° represents a substituent

independently selected from halogen (including F, CI, Br and I), R®, OR®!, N(R®'),, SR,
NO;, CN, (C;-Cg)haloalkyl and (C;-Cg)haloalkoxy, wherein each R®! group is independently
H, (C,-Cg)alkyl, (C2-Cg)alkenyl or (C;-Cg)alkynyl, and optionally, two R®! groups attached to

15 acommon nitrogen atom are combined to form a five- or six membered ring. Additionally,
the subscript p is an integer of from 0 to 4, more preferably 0, 1 or 2, and each R%is a
substituent independently selected from halogen (including F, Cl, Br and I), R*, ORY,
NER™), ~«(CH)-S(O)R®, NO,, CN, (C;-Cg)haloalkyl, (C;-Cs)haloalkoxy, aryl(Ci-Ca)alkyl,
heteroaryl(C,-Ca)alkyl, -CHR')-CO:R®, -CR),-COR", -C(O)CO,R®, -(CHZ)-CO5R,

20 -(CHy}-C(O)R", (CHa)-C(O)NR'R, -(CH,)-NHSO,R®, -(CHz)-SO:NR°R’, -(CH,),-NR°R’,
-(CH)-OR", -(CH;),-NHSO,NHCO;R", -(CH,)-NHSO,NR°R’, -(CH2)-CONHSO;R",
(CHp)-W?, -(CH,)-NHCO:R®, -(CH2)-NR'COR’, -(CH,)-NHCONR'R' and
~(CH3)-NHCO-(CH3),-OCORS, wherein the subscript t in each instance is an integer of from
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4-, 5- or 6-nenbered spirocyclic ring; R5 and R6 are each H, (C3-C4)al kyl or
are conbined with the nitrogen to which each is attached to forma 5- or

6- menber e a 20 pyrollidine or piperidine rin )

(G - Cs)algg/V iw‘”éi‘e;?%(o C4)al kyl. Still further preferrg%cgﬁ@%?%géﬁ
enbodi nents in mhlch the subscript nis 0, q |s | and s |s 1. Ina

parti cul arI y pre {ﬁr,rred gro N enbo , rrpoun he fornul a
11, Imor and Ripres nt,%:@ substi nt the @(ﬂﬂi C(OR,
CO2R’, —CH-002R1(- 2- CO2RY, ~0- CH2N ) 2- CO2R,

- CH2CH2ORR', -C(O NRIRf, =CH 25 CONRR , -CHZC(ONRR - ctkCHRIC( O) NR R,

- CH2CH2NHCC2R , - CH2NHOD2R', - NHSQ2R', - CHNHSO2R' " CH2CH2NHSO2R |

- CH2SO2NR' R, CHZCI—R Rf, - CH PNR RfR CH2CH2 OH, UCHZC(CHS)ZOH
- CH2- VB, - CH2CH2$-WE, &) C2R C(CF3)2 \ In a dJ\tlonaI gr oup

of preferred enb A ,the conp ave Zgn 4/ 0 7

PCTI US2003/ 037574 the forrrul all pn V\/ni are i ndﬁpendent ly H or
unsubstituted (G -C4)alkyl; R5 and R6 are i ndependently H or unsubstituted
(G-C4)alkyl; R7 i

hal o( G - C4) aI kyl ;

isel ect ed®from H, @vsubstl tuted (C8<C4)alkyl or

/he subscrlt nis 1 or Znfnd R [I's]sefected from
fluoro, chloro, om) thél—t f f1 uor onet dhnitro; Rhis
sel ected from , 2- R, -CH2ZNRCOR , -CH(R) - CDZR

C(Rr) 2- @)
Gode q%ﬁawa%m%ﬁ&ﬁn%%%ﬁme R B GRRIEME B
- CH2CH2- V@Ja}kﬁtﬁ h?d:ﬁxﬂ@lf&\}\ﬂﬂ 1, Rﬁl—C@alhdyp {C; CQ %E(Ufédﬁ)éll?&)dyg@tad))ﬂkyl and
substitute nember sel ected from OH nyl
di al kyd arrCﬁl@(Qn@a@mlasfhm@néhmalmhangp@meu;larenpwuamutedemmptmalbn submuteé
selected k&lffm/rNR} pPNR R RNNO,NO SSONN=0O i i R ,N
R~O ~ IQ %3" wherein Wand R} are each |ndependently selected fromH

and (Q Oftl)oabkyhu sdrwrﬂﬂoduﬁeﬁtst thk Rdtshmm&hmwe sédéct@f ﬂbmnfaﬁ%ﬁﬂ omelgusn%m RZ 4t he
S

conpounds are repre ent formulae Ir throu
SRy s ReChiERang B RA DR NG N SR GO (B Cotslontkon 16 - MuoalonyRa
aryl(C;-C)alkyl, heteroaryI(Cl-C4)all(yl, (C1-Cs)alkylene-CO,R®, C(O)R®, CO,RE, -CHy-

10 CO.R, -CH(RH-CO;R®, -C(R%,-CO,RS, -CH,CH,CO,R®,-C(O)NRR, -CH,C(O)NRR’,
-CH,CH,CONR®R/, -NHSO;R®, -CH,NHSO:R®, -CH,CH,NHSO;R®, -CH,SO,;NR°R',
_CH,CH,SO;NR°R', -CH,0H, -CH,NR°R', CH,CH,0H, -CH,C(CH;),0H, -CH,-W°,
-CH,CH,-W? and -C(O)CO;R", wherein each RY R®, Rf and W? have the meanings provided
above, with respect to formulae Ih, Ii, Ij and Ik, and the remaining substitutents have the

15 meanings provided above with respect to the general formula 1.

[0071] In still other preferred embodiments, the compound has a formula selected from:
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Ir Is RSNg(R)n (Rh%s R5% Rg (R"\ q (Rh)s N\ R3 RT NOR4 R NOR4
It In 25 WD 2004/ 047755 PCT/ US2003/ 037574 R5.R5 (R¥€n\ 4 -(R)s RS. N (Rc)n
7 (R1)s RS NNE\ I N\~ Il RB~~Rs RT NORA RT NORa IvIWN RS NR6
a Nom \~n W824/04775% (R )s \ | (R)s Nc NIl R3 ~R)nPRIGIRBHI7R N O R4
R7 NORa Ix Iy 5 [0075) wherein each of R3, Ra, R5, R6, Rand R, as well
as the subscript n have the Nags provi ded above vm'th( ect to
formul ae | a-1k. Te sybscript d|'t syaiR)snt eg% ofg fromoO tpe 37 ke
preferably, 0 or TiN“The s j is an in R f 4, nore
preferably 0, 1 or 2, gnd Rh is a substitluen i ndently sel ected
fromthe groups royi deg a for fornul ady 1Ty | rHN, Ip and 1q.
Preferred group Z Rathﬁ'ée 10 provi@ejét Br%‘f er
In, | re(}{

red groups for
formulae I'l, | , Rp and 1 g. [0076]"In

t

erR%ed enbodi nents, R3 and
Ware each independently H (Cl-C4)al kyl or are conbined to forma 3-, 4-,
5- or 6-nenbered spiroByclic ring; R5 and R6 are I8ch H, (d- c4)al kyl or
are conbined with the nitrogen tg which each is attached to forma 5- or 6-
nmenbered ring (e.g. a pyrollidi ( | peridine ring); and@Ni s H,
(C1-Cs)al kyl or iﬁl@ﬁ@@j 15 %ksill Rir t.R&r pr reg/ére t hose

enbodi nents i n whi the sjdbsggript nis 0, g i\s | s|fis 1(RH)Sna
particularly prefg if embodi ment s, P Sent s a substituent
havi ng the fornul @) =CH CO2Rc, |l - Cii2- QO2W (RGH( Rr) - CO2Rc,
-C(R 2- QO2R, R -C(ONR R, =CH? CH2C(O NR Rr,

- CH2CH2C( O) NRR; --€H2CH2NHCO2R', - CH2ZNHCO2R', - NHSO2R; - CH2NHSO2R', 20

- CH2CH2NHS02R , - CH2. NWRr, - CHR2CH2S02NR' R , - OH, -CH2NR R,
-CH2CH2OH, - CH2C(CH3) 20H, - CH2-WB, - CH2CH2-WB, - ) C2R or
- CH2- C( CF3) 2- OH,
S5 6
R\N,R
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i
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wherein each of R, R?, R?, R>, R®, R’ and R, as well as the subscript n have the meanings

provided above with respect to formulae Ia-Ik. The subscript q is an integer of from 0 to 3,
more preferably, 0 or 1. The subcript s is an integer of from O to 4, more preferably 0, 1 or 2,

5  and each R" is a substituent independently selected from oxo, halogen (including F, Cl, Br
and I), R™, ORM, NRM),, -(CH3)-S(0),R%, NO3, CN, (C-Cg)haloalkyl, (C;-Cg)haloalkoxy,
aryl(C1-Cq)alkyl, heteroaryl(C;-Cy)alkyl, -CH(R')-CO,R®, -C(R%),-CO,R®, -C(O)CO;R’,
=CH-CONRR’, =CH-CO,R?, -(CH,)-CO4R", -(CH;)-C(O)R", -(CH,),-C(O)NRR,
«CH;)-NHSO:R®, (CH2)-SO;NR°R', -(CH,)-NRR', -(CH,)-OR",

10 -(CH,)-NHSO;NHCO,R®, (CH;)-NHSO;NRR', (CH;)~-CONHSO,R", -(CH;)-W",
~(CH,)-NHCO,R®, (CH,)-NR'COR’, (CH,)-NHCONR‘R and
-(CH,),-NHCO-(CH,),-OCOR®, wherein the subscript t in each instance is an integer of from
0 to 8, the subscript u is an integer of from 0 to 2, R" is selected from H, (C\-Cgalkyl, (C;-
Cg)alkenyl, (C;-Csg)alkynyl and (C3-Cg)cycloalkyl, wherein the aliphatic portion is optionally

15  substituted with OH, CO,H, NH,, CONH,, phenyl, halogen, halo(C;-Cs)alkyl and CO;R®,
and optionally two R"' groups attached to a common nitrogen are combined to form a five or

six-membered ring, or a R" and an R" group may be combined to form a 3-, 4-, 5- or 6-
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wherein each R, Rr and WB is as descri bed above. [0077] In a particularly
preferred group of enbodinments, the conpounds have the formula Iw 4 wherein

t he substi t he neani ngs provi ded above with re eral 25
formula I, wiﬁ%})toilpgﬂgfef erably selected fromthe prefer redgg’ﬁ% 039/ 3 vt ded

W th respect to for mulae Ir through ly. 26 WD 2004/ 047755 PCTI U82003/ 037574
Rh 1R") N\ mekfiberdd spi?e o fusdhi ridg hbVidg o ¥erd to ADH&roMois spieetee fidll W, Otdnd S;

conmpounds of forrrul a lw 4 agre those in which R3 and R4 are |ndependently H

or unsubsend whergin each R° enslgl jéyindepeadently HrRer ¢rieCa)alligins wdweaattychad dp as
b L: |
(ISUBSS | o i R e a6l £ Y @choeASRE b ofonany

sel ect ed t¢leored fror o, chl oro, brono, cyano, nethyl, trifluoronethyl and
nitro; Rhis selected from C2R, =CH CO2R, CHzcozR - CH2ZNHCOR'
-CH(Rf)-C2R, -C(Rf)2-C02R, -CI-}ZCHZCI)ZR -C(ONR
-CH2C(O NR' Rf, 2C( O mz%mtp)m

- CH2- W8 and i?—/@V\B gy el "each T\Qd Rf is
optional ly supgst™uted wi ¢h a nenber ¢Set€cted fr

phenyl, dial kyl am no and COORs wherein Rg is a (G - C4)a| kyl; and \/\/nerein B
is selectedfrom R N )R~ NR~-R~NR C®R R R SR ORN" 01l R

N, }}N_,N, } R N \ N>=0N>z0O{3~N 0 vvheré? and R are each
i ndependent |y sel ected RH angj u Ryl. 15 (0079] In
ot her particularly pr ed gr o of e orrents conpounds are

r epr esent ed bytheforrmlae 11.4 and 1g. 4} 27 WD 2004/ 047755
PCT/ US2003/ 037574 Rh RhR$N R6R5NR6| R7 %N~ R(R)nand r tN NR3

(R% n 11 N N,
0 JZJ’R OSSR e I
2 = L\N % N

L

Ri R'
and wherein any alkyl portion of R® and R' is optionally substituted with a member selected
from OH, COOH, NH;, CONH_, phenyl, dialkylamino and COOR® wherein R®is a (C;-
Cy)alkyl; and W* is selected from

)
)\’&R» % /[\/S—R' /CS—RI )\)»RJ /(é—

:
o)
Ri
R 0 R A i
§/O ;rl\(\) E,f@ %/’(\;—_ )
RL s RI, ‘N0 RLN_NB' R’~N-o N,NBI
Ay ° sy “‘N>:0 /l*N:S:O g)l\N>=O
10 é % § § Ri
o}
i YO i
¢R 2/”‘0 J\f \)s e, .

RJ
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RNO4RNREI 11.4 1g.4 wherein each of the substituents have the
meani ngs and preferred groups as provi ded above for formulae Ir through Iy
5 [0080] preferred conmpounds of the present invention are th

- The r
that are M%&?%g}g77‘%§n the exanpl es bel ow and further exefSi{Y$ 39?’0??574rabl es
1-10. [0081] In one particularly preferred group of enbodi nents, the

conpounds are sel ected f,ﬁeom 28 2004@047755 CT/ US2003/ 037574 OH NH2 O
yN\INH2iI H2 O ., N-FyOH 0 N\ |
N2 i | -0\ @ %NHZW | NH2 i |
VGHe NI T N O Gl N RNHZCh,LNﬁ rﬁﬂzuogg N B RRE |

NCH3 CH3 CH3 N O CH3 O—|NH20 ' QH

Rl \'\ _
LJ/) N ——R1 /QR: and "z,/[/\/_R]

wherein each R' and each R’ is independently selected from H, OH, COOH, halogen, halo(C)-
Cyalkyl, hydroxy{C,-Cy)alkyl, (Ci-Ce)alkyl, (C;-Cs)alkoxy, (C;-Cs)alkoxy(Ci-Cs)alkyl and
COO(C,-Cy)alkyl, wherein the aliphatic portions are unsubstituted or optionally substituted

5  with halogen.
[0072] In some embodiments, the R" substituents are selected from oxo, halogen (including
F, Cl, Br and I), R™, OR™, N(RM),, SR, NO,, CN, (C;-Cg)haloalkyl, (C,-Cs)haloalkoxy,
aryl{C:-Cys)alkyl, heteroaryl(C;-Cs)alkyl, (C;-Cg)alkylene-CO,R*, C(O)R®, CO;R’,
=CH-CONRR!, =CH-CO;R", -CH,-COR®, -CH(R)-CO,R", -C(R"),-COR",

10  -CH,CH,CO;R®-C(O)NRR', -CH,C(OINR'R', -CH,CH,CONRR', -NHSO,R",
-CH,NHSO;R", -CH,CH,;NHSO,R", -CH,SO;NR‘R, -CH,CH,SO,NR°R, -CH,0H,
-CH;NR°R!, CH,CH,;0H, -CH,C(CHz),0H, -CH,-W?, -CH,CH,-W* and -C(O)CO:R®, -
wherein R™, R®, Rf and W have the meanings provided above, with respect to formulae II,
Im, In, lo, Ip and Iq, and the remaining substitutents have the meanings provided above with

15  respect to the general formula L.

{0073] In some embodiments of each of formulae Ia through Ig, R* (when present) is Hor a
(C,-Cg)alkyl; R? and R? are each independently H, (C;-Cs)alkyl or are combined to form a 3-,
4-, 5- or 6-membered spirocyclic ring; R® and R® are each H, (C1-Cq)alkyl or are combined
with the nitrogen to which each is attached to form a 5- or 6-membered ring (e.g. a

20 pyrollidine or piperidine ring); and R’ is H, (C, -Cg)alkyl or halo(C,-Cy)alkyl. Still further
preferred are those embodiments in which the subscriptnis0,qis 1 andsis1. Ina
particularly preferred group of embodiments, the compound has the formula II, Im or In, and
R" represents a substituent having the formula C(O)R®, CO,R%, =CH-CO,R®, -CH;-CO,R°,
-CH;NHCOR?®, -CH(R)-CO;R®, -C(R")2-CO;R", -CH,CH,CO;R, -C(O)NR°R', =CH-

25  CONRR', -CH,C(O)NR'R', -CH,CH,C(O)NR'R’, -CH,CH,;NHCO,R", -CH,NHCO;R",
-NHSO,R®, -CH,NHSO;R®, -CH,CH,NHSO,R, -CH,SO;NRR’, -CH,CH,SO,NRR’,
-CH,OH, -CH,NRR', -CH,CH,0H, -CH,C(CH;),0H, -CH,-W?, -CH,CH,-W?*, -C(O)CO,R®
or -CH;-C(CF3);-OH. In an addifional group of preferred embodiments, the compounds have
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NI\ N NH2 Hi | NOCHINS N CH3 OCH3 0 CH3 OHANH2 / | NNH NN NH2 H
I I N=N O'CH3 INI N CH3 NO CH3 CH3 29 WO 2004/ 047755 PCT/ US2003/ 037574

N N~ 0 TREHHRGC Gie NN H 111 L\ OB N\ R\ POIBRRS G
O HBNOGCH3 ~NR,OHO HN -IXOHN\N N\ NHZ HH3C CH3 NH2 aC |l IN \ N\
3 H3C N Gh€RemhBaH i @hicBR3 and Giare intleendéntly Filob uhiibistititedi (C, \Cs)alkyR Nand

R® are independently H or unsubstituted (C,-C,)alkyl; R’ is selected from H, unsubstituted

(C1-Cy)alkyl or halo(C,-Cg)alkyl; the subscript n is 0, 1 or 2 and R" is selected from fluoro,

chloro, bromo, cyano, methyl, trifluoromethy! and nitro; R is selected from CO,R",

5 =CH-CO,R, -CH,-CO,R, -CH;NHCOR®, -CH(R)-CO:R®, -C(R'),-CO4R’, -CH,CH,COR®,
-C(O)NRR!, =CH-CONR'R’, -CH,C(O)NR'R, -CH,CH,C(O)NR°R’, -CH,CH,NHCO,R",
-CH,NHCO,R®, -CH,NRR', -CH,-W? and -CH,CH,-W?; wherein each R® and R’ is H or
(Cy-Cs)alkyl optionally substituted with a member selected from OH, COOH, NH,, CONH,,
phenyl, dialkylamino and COOR® wherein R is a (C;-Cs)alkyl; and wherein W’ is selected

10 from L
R
R _RI /
g/Oq gxr‘ll/\\/lo E,O gx'\O R
) s Ll R i
§)\N 0 §)\>:O §)§>=0 g\,s=o )I\‘ 0
Ri

wherein R’ and R’ are each independently selected from H and (C;-C,)alkyl.

[0074] In still other groups of preferred embodiments, the compounds are represented by
formulae Ir through Iy.

15
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"NII CHNN\ 3\ HICNO-~CH3 HBC-"IINOCH3 CI CH3 NHR i O.' ~YOH
M\ NH2i OCH3 G N\ M\ HBC Np CH3 F3Cil NOCH3 C 0 CH3 OH O NH
i NNNH2 IN A\ NN\ | NH2 CH3 IN\ N\ 0 F3C NOCH3 F3C N OCH3 CH3 30
WO 2004/ 0¥ 340475 US20031 037574 O OH N OH H  $:c3l o / PNIPSRIOR08IS74 CH \
CH3 H3 FSCNOCH3 O OOH H-NH N-12 / | $:C3 N\ C and H3C O H3
Preparati on of conpounds [008 enti on can be

2. Conpounds of the present i
prepared beginning with_go @, (gg)s avai l abl e st ar(&g)ng yal s and usi ng
R0 M

general synthetig t eghdRdug: to those af, ski/ he™~@®™,. CQutlined
bel ow are reacti oan?ciﬁnerre bl e for preparsi Mg suchf nds. sFurt her
exenplification iN L omnd A% Specific Exanw QW Schene 1
[ R3 /”\ P
R7 N (0] R4 R7 N (8] R4
Iv Iw

(0]

\Jh

(R)s

5 [0075] wherein each of R%, R®, R®, R® R’and R®, as well as the subscript n have the
meanings provided above with respect to formulae Ia-Ik. The subscript q is an integer of
from 0 to 3, more preferably, 0 or 1. The subcript s is an integer of from ( to 4, more
preferably 0, 1 or 2, and each R is a substituent independently selected from the groups
provided above for formulae Il, Im, In, lo, Ip and Iq. Preferred groups for R" are those

10 provided above as preferred groups for formulac I1, Im, In, o, Ip and Iq.'

[0076] In preferred embodiments, R’ and R? are each independently H, (C,-C,)alky! or are
combined to form a 3-, 4-, 5- or 6-membered spirocyclic ring; R® and R® are each H, (C:-
Cq)alkyl or are combined with the nitrogen to which each is attached to form a 5- or 6-
membered ring (e.g. a pyrollidine or piperidine ring); and R’ is H, (C;-Cg)alkyl or halo(C;-

15  Cslalkyl. Still further preferred are those embodiments in which the subscriptnis 0, qis 1
and sis 1. In a particularly preferred group of embodiments, R" represents a substituent
having the formula C(O)R®, CO;R®, =CH-CO,R’, -CH,-CO,R", -CH(R}-CO,R®, -C(RD),-
CO;R", -CH,CH,CO:R®, -C(O)NRR', =CH-CONRR, -CH,C(O)NR°R’,
-CH,CH,;C(O)NRR’, -CH,CH,NHCO,R®, -CH,NHCO,R®, -NHSO,R®, -CH,NHSO:R",

20 -CH,CH;NHSO;R®, -CH;SO,NRR', -CH,CH,SO,NR°R’, -CH,0H, -CH,NR°R’,
-CH,CH,O0H, -CH,C(CH3),0H, -CH-W?, -CH,CH,-W?, -C(O)COR® or -CH3-C(CF3);-OH,

wherein each R, Rf and W* is as described above.

[0077] In a particularly preferred group of embodiments, the compounds have the formula
Iw.4 wherein the substituents have the meanings provided above with respect to general

25  formula I, and are preferably selected from the preferred groups provided with respect to
formulae Ir through Iy. |
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it RARNRGRSR6 MN~ L' -W-12-W2) | MD3 04 LGLIi W LZW + NH2 NOR N
OHR2~-INOR3 R i ii 1ii 10 [00831 As shown in Schenme 1, conpounds of the
present i nyenbbpeyaerein Xis N Yis N and Zis 0, canpdgudhshaed froma
suitably substituted pyrimdine (ii) and a substituted Ketone ?j;?fwherei n
LG indicates a | eaving group such as a hal ogen atom tol uenesul fonat e,

met hanesul fonate or trifl uoronethanesul fonate. CORHensati on of i and ii in
an organic solvent or m xture of solvents (| ncludi ng agqueous m xtures) in

t he presence or absence of an 15 acid ( or base (e.g., NaHCO3)

provi des, after workup, a corrpoumq\o;faﬁf Reducti on of il wth a
reduci ng agent such as, for exanpl el SOdI yd| ide, lithium
bor ohydri de or sodiumtriacet oxybgreh ides still other conpounds

of the present invention, illustpated ag RW in Schenme 2. 31 WD 2004/ 047755
PCT/ US2003/ 037574 Schene 2 R5 ,561!%5’ B eN N\ N - L1.W-{L2 W) N\ N
L1-W-(L2-W2) M mR/NI~0 Ra R7 N~ O Ra Fi-?4 R4 i1ii iv 100841 Schenes 3a- 3i
illustrate a nunmber of nethods for the pwdparation of internediate 5

conmpound of eneral t : ben ene at ch
as 4. ;heﬁ y&iewasa%@ﬁﬁv th)mlﬂ}l’é’“f'%‘é‘{]fgﬂﬂ‘&? Apre s 83&53&{’ ' Kiareg
substi tuermqiﬁgn&cgﬁ W&H&%Hﬁe‘i@dr@%a]kgfr Rx%q},@epgf;@ém Hotoner - Emmons

or simla ftig Teaction is. us an a, R - undat ur at ed est er
gr eup, 5 pr ansubistigtedi (CQ{C.;galkyl;rléarstselectedmmH smmbstbhted (OoeSpahyhoehilo(Gihe

resence uch as. sodi u tide in sol vent such,as DMF or THF
R vt c sl hesiicrpris O Tor 2 a0y R is Sigcla de AU6r cEBfa, LETHmeE ! at | mum
catal yst h{&t@lr:ﬁm&h\ﬁéﬁw RR4 aﬁm ROV &McteAUrdin @zﬁiHEcﬂm@woJCH oﬁEF aqueous

m xture containing an al'cohol of THE as a co- vent, for exarrp s used
to reduce-CHNHEOOR o-CHERY-CORTY LORIp-COMS o CH,GHICOR, FE(@PNR R GrGHlt s

"l of vEORKR ORI R bRl O B LU B Qo Rl y ™ e

| eavi ot it b S for the
acyl aw; on %gﬁﬁg(e rq}gzrﬁi%ﬁpr?lgz A gsé%zﬁglr%%h é{%%&ﬁ islqgllhﬁm acn:'?ﬁltkgg i ke;

sui tabl e Qpﬂlmﬂysubatmltvéwnthlammberrsclewed &rom Okl €O0IF) NHe, m:;lvltenwbenzene,

reagent s dotgnine s SR SRt s Sbe Db e ARG e

appreci ate that other synthesis nethods are al so

N'Ri 0 NR /lR_
PGS IS At

. . R . R
Rl\ - s R'\ ’O R|\ - N’ Ri\ — O - N
N N N N7 - N
? )QN)=0 g )QN>=0 § )*N>=O ? )*‘N'S o : /ILN>_:0
B

wherein R’ and R’ are each independently selected from H and unsubstituted (C;-Cq)altkyl.

15 [0079] In other particularly preferred groups of embodiments, the compounds are
represented by the formulae I1.4 and Ig.4:
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known for making such internedi ates, such as, for exanple, acylation of a
netal ated 20 aromatic species, such as an aryllithiumor aryl Gignard

reagent, W for__exanple, an acylating agent such as

N- net hyl -&%’r@?%@ggﬁgm de (commonly referred to as a Wi n}ggmsaﬁq3@83576f a

chi oroacetic acid derivative (see, e.g., Nahm and Weinreb (1981) Tetrahedron
Lett. 22:3815-3818) or a suitable acylester. Such nmethods provi e access to
ot her isomers of these functional] zeQ, acet ophenone derivatives{ 25 Schene
3a COCEt QICTO oj:~r COCEt --- V vi vii 32 WD 2004/ 04

PCT/ US2003/ 037574 RSR3 R4 COOEt O 3rR4.RHSG 0O I 3%/ [ 0085]
Alternatively, vili y be ated by treatnent With a ﬁ, as lithium
di i sopropyl am de i 1N anet hyl di&‘fSi | azi dﬁ j ¢ sol vent such

i00R% th an®Bf kyl ati g .?L(ahnas an al kyl
hal i de, al kyl negtfa b te, alkyl triflugr ﬁfonate or al kyl
tol uenesul fonate, to give Tnternedi ate x (Schene 3b). IR desi red, the
sequence may be repeated to give internedi ates of the general fornmula xi.
Acyl ation of xi can be ch‘orrpI i shed as described abovel&b give xii. Schene
3b Rt t R2 COCEt COCEt COCEt LDA LDA 10 R1-LG, RZ~-G, Vii x xi t 2 R4t
R2 COCEt wherkinl eaCliobBthe GuiktiRiznishate Elednémingd, and PrefatiredkgroupOB38GpviBedatave
appr oache an be used to_produce other functionalized acetophenone 15
derivativ 5%‘(‘?@2"‘@6@6’8%9?. For exanpl e, 4-phenyl cycl ohexanone (v) can be
converted into an aldehyde in two steps, using a Wttig reaction with
met hoxsy mef0i§o} T Thterwyd piefised @vaipeunds of the present invention are those that are provided

as THF, followed 5)by [reaft

in the examples below and further exemplified in Tables 1-10.

[0081] In one particularly preferred group of embodiments, the compounds are selected

from:
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in a suitable solvent such as THF, DVE or di oxane to produce xiv, for
exanple, followed by mldly acidic hydrolysis. This al dehyde can be

honol ogatﬁ‘g)l L nt a, (3-unsaturated ester by a Wttig peaaistan/ osisrh

(car bonet 9%@?‘(@??&? enet ri phenyl phosphorane in a suitable solvent. 20 If
desired, the double bond can be reduged via catal ytic hydrogenation using
pal | adi um on 33 WO 2004/ 047 PCY 003/ 037574 carbon, for exarrplg.j to
produce xv. Suijpbl e solxentls glich hydrogenation reactiong 7y

et hanol or ethyl 5 tacyl ation of xv to progguce a fun
acet ophenone rvee{xvi) can be acconplish dzqf de

acyl ation of Wil Sch Geli;3c Ove --'/000Me v XxiWv 3 R
11,'"-'000Me O'RICR4 ch, Go" LG O xv xvi 10(&87 Sclieds,3d illustrates the
synt hesi s of anot her fu%ctl onal i zed acet ophenone”lOQJIe pyvatives of general
formula i, suitable for syntt ngPdonpounds of the pr%sent i nvention.
Schenme 3d ~COOH COON COQVE HO OXVII xiiti xix COOve CO "9 HO

above for
COOVe LG Hal

iI~15xixxx>UH2 “co®e LG Hai ,.%00Me O\ LG O
34 WO 2004/ ozg#g}s[n xxi xxii ~NH
S NN
-~
N !
° CHs kN/ 0" %
Hj
-~ = OH
NH; o] NH,
o~ CH3 N \ hy
N l
%" tH, (A A cte
CH; CH,
OH
NH, 0 “"“NH,
e CH N7~ =
N o CH33 l = CH3
CH3 N o CH3
Al OH
/N\
NH, 0 " T N
o "
cHy L L Ton,
o) CH3
OH
N /N\
hlf\\ N\ HZI';" ~N
CH N ™
N o ? L CH
CH3 N 3
CH;
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100881 In Schene 3d, a phenyl group is introduced using, for exanple, phenyl
Gignard reagent or phenyllithiumto provide xiii. The carboxylic acid
functional group can be esterified under standard condi] duce

Xi X, and WOR)MHIT8n can be acconplished 5 using an aci &dgﬁk}p@@ﬂg%ggch as
acetic acid, hydrochloric acid or trifluoroacetic acid in a suitable

sol vent such as chlorof ormor toluene to produce xx. Reduction of the

cycl ohexene doubl e bond can performed under catal ytic hydrogenat on
condi ti ons using, pal | adi 3%ily, as the catalyst, to qMN%&%ngH
This reduction p uces i somers (both [
trans-di substi Ngyehghtxanes are produced);Nﬁt desj
separated or 14 eduiljlggted-using a base sucly A ke
met hanol orHaCol Ueneo % produce prigrarily the imore t hesyo
trans-di substituted isorfer. Acyl ati o@f xKRiCtoN~ pood
acet ophenone xxii is perforned asd d above. 10

g ese canh be

5 or DBU in
dynam cal |y stable
Ly t he functionalized
089] Conmpoundsgof the

20
present invention that cont @ het ef'ocyclic ring for W2 can _he.
synt hesi zed by &teini| & ye€quehce, provided the heterocycli ingyi s/std e
to the acyl at ippn sacti on conditions. For &% ompound Hifer€swe
is an acylatqupL-eriqbng can be synthesized g S A using a

f unct i onal Hz€d ucewocgﬁgone derivative such a epoduced by the
sequence shown in Sche 3e. In thig sequéh€e, oy 0XY- 4- phenyl pi peri di ne
(xxiii) is alkylated, sulfon_lqud r acyl ated on nipﬁbgen usi ng r8agents

i "N& %ﬁisan (e.g., acylation with

and conditions known to t di et hyl
oxal ate or et hyH0xal k=% oride in the presence of a chbas BH as
triethyl am ne rig ' zedtg CH,

to produce xxiv. Ty, N-fupe
e di ne oxal ate am de

N-acyl at ed) cHnpyuny | 'en dehydrated and re UCﬁd
descri bed b “Ny ScfEee 3d to produce a 4-fh O
(xxv). This conpoundCHs then acyl at ed as,% | $ je to produce the
corresponding functionalized acet gphenone derivatiweg (xxvi). 25 Schene 3e
OO VH VN 'k COOEt COOEt x| iv xxv 35 WD 2004/ 047755 o

PCT/ US2003/ 037574 O F&oHal N-kCOOEt 0 R3 [ XV X Vi

[00901 Sim | ar @h th : ipeﬁh@ine xXvii can be al kyl} , | fnyl at ed,
or acyl ated grixynaNtreged to give the N-functi §ial i zeg ceffpsund “ii, which

can in turn/ﬂg cylialegd as 5 described previy Yot Qduce t he

funct i onafiCzedN acet bph&none deri vative xxi&JL Schepg

3 HaC N
CHj
.‘-‘\n,OH
NH, o .M\M,OH
h’, NP o NH, o]
N
Hac/k” © CCH3 /‘h'l\ I cH, O
Hs FiC” “N" o 3
o CH,
OH
0
NH, "““QJJ\NHz
N
Fac)\N/ oY M /rqu\ 1 c c
CHa F3C N o H3
CHj,

30



% 00 R4 LGHal J R ~NHrlI~-NNRyN) AICL3 LG O xxvii xxviii xxix [00911
O her conpounds of the present invention having a heterocycle as W2 can be

10 produced b¥ attaching the heterocyclic group on an aceté,Phenone t hen
hal ogenat i N 1AE%472%t ophenone at the a carbon to producePQUUSHBEIHE 4ot
general formula i, as shown in Schene 3g. In this sequence, a

4-f | uor oacet ophenone conpound (xxiv) is synthesized by acylation of
fl uorobenzene under typical FErjedel-@mafts conditions as de cr\@@egl@@ﬂe.

The 4-fluoro group is then @ ectffto aromati c nucl eophi | di SH| acenent
reactions; int i scheng ' i s @i spl aced a substjjat pi peri di ne
group by reactigqn?wth nucl eophi | i ¢ pi perydt ne # polar aprotic

sol vent such ag ppn atom bearing

X exanpl e, brom ne
(Br2) or chloriNe @C in a polar sol vEy@ suchca535WE or ethyl acetate, in
the presence of an acid? catal yst such as acetic acid”or hydrobrom c acid.
36 WD 2004/ 047755 PCT/ US2003/ 037574 Schene 3g R38 RA C r, FOR3\ F>R3
\ NRA/ RA OO0 xxx xxxi R*"J R N3\ NRR3 4 RAIl / Rlb/ OLG 5
XXX xxxii [0092] Certain functionaljzed acetophenone derivatl ves suitable
for the preparation of conpounds of $ he present invention ¥
bond can be prepared from supsti.t\ti Nﬂcetophenone, espéeci o
R4 are identical groups, as i Schéme 3h. For

NH,
NSNS and N
/H\ e CHy "\ P~
Hy,C™ "N” "0 CHy N" 0" o,

Preparation of compounds

[0082] Compounds of the present invention can be prepared beginning with commercially
available starting materials and using general synthetic techniques known to those of skill in
5  theart. Outlined below are reaction schemes suitable for preparing such compounds. Further

exemplification is found in the specific Examples provided.

Scheme 1
5 3] 5 6
R\N,R R\N,R
R} R4 NH
L b O
m |
o) R7 N oH R’J\N’ 0 R4R3
i ii iii

10 [0083] As shown in Scheme 1, compounds of the present invention wherein X is N, Y is N
and Z is O, can be prepared from a suitably substituted pyrimidine (ii) and a substituted
ketone (i) wherein LG indicates a leaving group such as a halogen atom, toluenesulfonate,
methanesulfonate or trifluoromethanesulfonate. Condensation of i and ii in an organic
solvent or mixture of solvents (including aqueous mixtures) in the presence or absence of an

15  acid (e.g., HCI) or base (e.g., NaHCO;) provides, after workup, a compound of formula ii.
Reduction of iii with a reducing agent such as, for example, sodium borohydride, lithium
borohydride or sodium triacetoxyborohydride, provides still other corﬁpounds of the present

invention, illustrated as iv in Scheme 2.
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exanpl e, an acetophenone substituted with -L2-W2 (xxxiii) can be al kyl ated
with an 10 al kyl ati ng agent such as nethyl iodide, ethyl brom de, or other

simlar alkylati gent in the presence of a base such_as lithium
di i sopr Opﬁé%ﬁ‘}d@?%?t hi um hexanet hyl di si | azi de or sodi umP%HWP%@?ﬁ%d usi ng
a solvent such as DVF, DVE, THE or toluene. This produces an acetophenone
where R3 and R4 are the sane. This acgiyerizenone can then be hal ogenated as
descri bed above in Schene 3g to produce a functionalized acet ophenone of
general formulags, Jdb which will condense withgubgsituted pyrimndines as
shown in Schene 'INfO prepare conpounds of the prf‘ése%t i nvention. Schenme 3h
Qo

L2 W TR3 R3 L2 2 RB ;_1.W1.§_2L@2V\2 30 YO . O__ XA 3K XT V. XXXV
20 [0093[ The pt"#pa attlon of conmpodmds of the iffjverjti oh that contaftn a
het erocyclic g nlgN o RPan be synthesized ugifgShp R® procedures, as

outlined in Schene 3g. Rbr exanple, a substituted or Wisubstituted

het erocycl e xxxvi syuch as a furan, thiophene, pyrrole, oxazole, thiazole,

i m dazol e or thiadi¥zole can be lithiated with, fOr exanpl e butyllithium or
lithium 37 WO 2004/ 047755 PCTI US2003/ 037574 dii sopropyam de in a suitable
sol vent sif8B4las SahmmesFar3icHusitatpa@mianberiof methads fardhe piepaiatien ofigierinediateact ed

w th, for_examle..an am.de C an di L. 6de or an N- hyl,- N-

met thyan‘foa‘éPQ[ d%?%ﬂﬁ%i%tﬁuemg(gzy‘l g}%}eﬁgtje%r g@%@%g%x tli"?’%ﬁ %%he%/yd'r n can

be hal ogesaidexardne (OSEkednalied ¢o ifrodiesdéaired bubiRtihicatad heedcisRelaaphenone
derivative of general formula 5 xxxviii. In a_sim/lar sequence, a

s ubstit uti%%g- oﬁtr)r therepenle sm;mfﬁm@nps @fewzxd@m%%_éﬁ?tion b?thém/hjrt@ri@qe )
it nt o ochind-Gg i sGETs T e Btk (1 A B el b >

previ ousl ﬁ)(rcéBi?@@ 6f HBake suélB soltiusrkhydridetin b B6lvadittsuth d DMIPHETHEY. €Cdtilgtic ot her
het erocycl es can al so be used in these transformations. 10 Schenme 3i e i 1)

LDA 310Br 2hysirogenation ¢f vi zringsfor exemply; apelipdigmyonplatinynpataigstyy a xelatigly pplascRr
\_N%EZ BrOZ C?:%ol nisu%&a? g%‘?%o*,&%qu%ﬁ/ }r&xtéé)ﬁ}ghiainingo/ ?ﬂﬂﬁco%%oll BﬁTﬁF‘g a4co|- Lyl
solvent, for example, is used to reduce the double bond, producing compound vii. A Friedel-
Crafts acylation reaction is then used to attach a haloacetyl group on the phenyl ring of vii,
forming the functionalized acetophenone (ix). Preferably, the leaving group in this sequence
15 15 Cl or Br. Suitable Lewis acids for the acylation include, for example, AlCh, AlBr;, BCls,
TiCly, and the like; suitable solvents are well known 1in the art, and include CS;, nitrobenzene,
dichloromethane, and similar solvents that are unreactive toward the reagents and Lewis
acids employed. Those of skill in the art will appreciate that other synthesis methods are also
known for making such intermediates, such as, for example, acylation of a metalated
20  aromatic species, such as an aryllithium or aryl Grignard reagent, with, for example, an
acylating agent such as an N-methyl-N-methoxy amide (commonly referred to as a Weinreb
amide) of a chloroacetic acid derivative (see, e.g., Nahm and Weinreb (1981) Tetrahedron
Lett. 22:3815-3818) 6r a suitable acylester. Such methods provide access to other isomers of

these functionalized acetophenone derivatives.

- 25 Scheme 3a

© #” "COOEt COOEt

—_———

v vi vii
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X=CH, N H NMe2 Y=S, 0, NR2 0 xxxix x| xli 15 [0094] As shown in Schene 4,
conpounds of general fornula iv having a substituted phenyl ring as WI and
asubstitu{,‘% xane ring as L2-W2 (e.g., xlii) can from
t hese substitut ejgba%gt ophenone derivatives |i ke i X. Schene P é@ﬂ%ﬁ:ﬁg@

RS RS COCEl N NNHy + RBRI -- NNE RR~N CH LG O Rr~N O gqR3 20|||xxI||
38 WO 2004/ 047755 PCT/ US2003/ 037574R3i éB‘bQS] Conmpounds such as xiii can be

used to nmake other cog E’é %E t heg BAt invention by | e,
hydrol ysis of the ef es PH o provi a car boxyl iC ac conmpound xliii.
(Schenme 5) Est er~{yyt f setvents that wll

di ssol ve xiii @ water, by treating a
solution of xii™W th 5 agueous base such as L&odilim Hydr oxi de or potassi um
hydr oxi de, for exanple. The carboxylic acid can,0in turn, be converted into
ot her groups such as an am de by nethods well known to those of ordinary
skill in the art. Fqf exanple, the carboxylic acid canjpe activated by
condensation with a variety of coupling reagents, including

hydr oxybefg@g [ HQB A el Py l—%@ ) exanpl e,
usi ng dicyc oLe@Pégg%tﬁg i’&%nmﬁbgﬁ&?%g‘?gg%ﬁa Sl %{"Fﬂégq‘f’é‘é glalsll%] %nr eagent or
a wde vaﬂhstipyopaﬂamela@enﬂﬁummhamhylhﬁﬂmdeixﬂd suablefsolvent sachas THE, fifllopedt | de
bonds. Conditigns for such reactions are well known to those or or di nary

ski |l $n breecaghion withanady! aimg@@emnwhﬁéanalkél hafideealkyhmethanqsplionste. el f or
exanpl e, h as,
for exanpfrg?'ﬁé%nﬁgg?&ua Cgﬁgfzg?yl ggm%l f‘gqnga?e é@ﬁlv%%{t %d(;&v%gkgﬁgmé%ﬁ%bj g?on of
a conpoundegifedf the seduened may batepeated ﬂxﬁglamrdem(ediatas)ofblye génesal Seenudagie, usi ng
anmoni a as the nucl eophile. Schene CQOEt COOH RS NYR6 R5, NR6 I NI N
NIt To RAENatPmeRNiqAby a@%nwhidi*ﬁd%@ﬁﬂ?qd aboveig gYRK: R5 N.R6 ~N-N~ R5 N
R6 e4 RrN R7AN O 4R3

Scheme 3b
R1 1 R2

COOE COOFt COOEt

LDA LDA

)
Rl1G R24 G
vii X xi
1 Rz 1 RZ
Hal
COOEt LG 2 COOEt
R3I R4
AICl3

xi xii

[0086] Similar approaches can be used to produce other functionalized acetophenone
15 derivatives (see Scheme 3¢). For example, 4-phenylcyclohexanone (v) can be converted into
an aldehyde in two steps, using a Wittig reaction with methoxymethyltriphenylphosphorane
in a suitable solvent such as THF, DME or dioxane to produce xiv, for example, followed by
mildly acidic hydrolysis. This aldehyde can be homologated into an o,8-unsaturated ester by
a Wittig reaction with (carbomethoxy)methylenetriphenylphosphorane in a suitable solvent.
20 If desired, the double bond can be reduced via catalytic hydrogenation using palladium on
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xiv xliv ,"IrN RS NR6 NHNNN : R3 R7T NOR4 xlvi 39 WD 2004/ 047755
PCT/ US2003/ 037574 100961 Dehydration of the amde xliv to a nitrite (xlv)
can be acconmplished by a variety of nmethods. See Schene 5 above.

Phosphor odggg@ﬁf%yisﬁe is the nobst conmon dehydrating reX§dHS2PGO3TH¢ s
reaction, but many others are known to those skilled in the art. The nitrite
can, int goe[go' t 8 : L xlvi) by
nmet hods V\é/e% l?b%ﬁ%ve\nﬁg@éﬁr’) thoggecg‘fvgor |%lgr8§t+gﬁtls ?@ﬁﬁiﬁ %gogﬁa?l%égéra&eléﬁénpl e,
react i ng inbladetthandlerwathyhacetate.z Addatisniofxate predue @rfunctionelizdd acttopienane de or
hydrazoi c,acid i solvent suc S .Or ter will .. accapplish this

t r ansf or nBt 1V ﬁ‘.’e Q"Cf@ﬁf ggﬁ%owglsggﬁ%%\sgbqul al\e’g‘é‘? fo&tagylg“%n Ytoach to the
preparation of conmpounds of forrmula | in which W1 is a phenylene noiety
havi ng an additional substituents otchemeae the 10 L2-W2 conponent. As
seen in Schene hntermedi at e bronmpagetqphenones xlvii can be nitra(tﬁggMe
under standard fditions (nitric acfulqhﬁﬁi c acid in sol ve ~Such as

chl or of or yl ene _chl gri de . ~ace acid, or neat) to_prg Xiviii.
Reducti o itro group ifg conpani ed—yXtebgom 0 provide

xI'T X usi ng n or SnCl2 (generall p' al coholic

sol vents). Chlogide replacenment of the ggino group is acconplishgd 15 using
copper chloride in the presence of a suitable nitrite (e.g., t-butyl
nitrite, sodiumnitrite) and sol %8Ny tO provi de internediates such as 1.
Brom ne can be reintroduce ovi oy Ha Using standard br\om&%hgg
conditions (e.g. 1By 1A, ! r ogfosucci ni m de or BrR)
Al ternatively, Xx an be chlorinat@d directly t bvide |i using
standard reagentf (e. 9., sulfurH—ehl-ori de, RCIRM f chl"or osucci ni m de) and
conditions kriQua to one of skill in the art. A0 W8 04/ 047755

PCT/ US20031037574 Schene 6a Q02H C02H C02HCR4llR3 6-1 R3 6-2 R4 ~ R4 Br Br
NO2 R3 eNH2 O xivii O AVIII xiix viii 63 co2d

7,

xv xvi

[0087] Scheme 3d illustrates the synthesis of another functionalized acetophenone

10  derivatives of general formula i, suitable for synthesizing compounds of the present

invention.
Scheme 3d
COOH COOH COOMe
—_—
Q ——
xvii xiii xix
COOMe COOMe ~COOMe
- C
C
15
xix XX xxi
R: R '
~COOMe LGXH’ Hal CO0OMe
O
) LG



Ral \ RBC P--e~—~ 016.4 11 CO2H RA RBE\N Br G O1Ili [00981 Schene
6b illustrates the el aboration of internediates such as xlix to other

substi t ut eg,(fﬂm) phgs. For exanpl e, conpounds of fornula i’éi‘mﬁwﬂ%ﬁkﬂl X10 is
F) can be produced from xiix using fluorinating reagents such as
nitrosoniumtetrafl uoroborate, DAST, HF or CsF (generally in solvents such
as toluene, benzene,xxiet hyl ene chloride or dichloroethatiie). Subsequent

brom nation of lii to produce liii can be acconplished according to known

met hods. r sy ' t d rmul a

v s adiOul Plnktyelned, 3pheiy) gitfop b boliecidl, (o SRRAHR Byl GREns T4 D

(see Exanpbaged)or p’tﬁnﬂhtﬁfﬁﬂ@ﬁ)ﬂfvﬁﬂh?ﬂﬁSTR&&'drbﬁé}ﬂﬁ%ﬁBﬁlﬁé’tﬂonangmmaﬁbe\ COzH

~COZH Ra eNH2 6- RRSRSXtoOOIll xllxl&%ﬁ‘?&z R4 R3 ~-rxpolo 0

liii 002 ﬁsmﬁemumm sfandgzd cRadipuoEEpdiics Xixpan tergean bepcoqrpplingd |

Xto  RiN QRIS LORAR LA shaNudd hSBREHTL achUPRAHAHSaRhicb R cesent’
suitable solvent such as chloroform or toluene to produce xx. Reduction of the cyclohexene

double bond can be performed under catalytic hydrogenation conditions using palladium,
typically, as the catalyst, to provide xxi. This reduction produces a mixture of isomers (both
cis and trans-disubstituted cyclohexanes are produced); if desired, these can be separated or
10  equilibratedusing a base such as alkoxide or DBU in methanol or toluene to produce
primarily the more thermodynamically stable frans-disubstituted isomer. Acylation of xxi to

produce the functionalized acetophenone xxii is performed as described above.

[0089] Compounds of the present invention that contain a heterocyclic ring for W? can be
synthesized by a similar sequence, provided the heterocyclic ring is stable to the acylation
15  reaction conditions. For example, a compound where W* is an acylated piperidine can be
synthesized in this manner, using a functionalized acetophenone derivative such as that
produced by the sequence shown in Scheme 3e. In this sequence, 4-hydroxy-4-
phenylpiperidine (xxiii) is alkylated, sulfonylated or acylated on nitrogen using reagents and
conditions known to the skilled artisan (e.g., acylation with diethyl oxalate or ethyl oxalyl
20  chloride in the presence of a mild base such as triethylamine or pyridine) to produce xxiv.
The N-functionalized (e.g., N-acylated) compound is then dehydrated and reduced
catalytically as described above in Scheme 3d to produce a 4-phenylpiperidine oxalate amide
{xxv). This compound is then acylated as described above to produce the corresponding

functionalized acetophenone derivatives (xxvi).
25

Scheme 3e

O

NH A

0
HO. HO N° "COOEt NJLCOOEt
—_—- e

xxiii xxiv
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5CH Zis 0 and W is a substituted or unsubstituted aryl or heteroaryl can
be prepared froma suitably substituted pyrimdine Iv (where Ais a

hal ogen, r or atriflate or other suitable substituent known to

t hose ski ﬁ%éﬂﬂﬁﬁq?ﬁ% art) and a substituted or unsubsti tEFE’aISa‘}"ﬂWSa‘f

het eroaryl species Ivi (where Mis B(OR2), Sn(R) or other suitable netal
known to those skilled in the artg3 byt for exanple, a palladi®@m catal yzed

cross coupling reactiofp. Those 10@5%?@1 inthe art wll _ c%eci ate
that A and M may N cdhenged. —“Schene 7 R5 N, R6 M 7 - B N R
N "Zzt Alvi ~W- lv 42 WO

L2JW)m N 3 3 R7 PO R4 PJ(;0 _R7 :
2004/ 047755 03/ 037574 [0I00J SChene Rus es a nethod for the
preparation he intermnedi ate of general sL6lc . Condensation of
pyrimdine lviii with Ivii in a suitable solvent gyuch as acetic acid
affords fix. Conversion of the hydroxy noiety to a | eaving group, for
exanple, a chloride_or bromde with, for exanple, phosp us oxychl oride or
phosphor us oxybrom'xd‘g 5 respectively, is foll owed by displ'acenent of the

| eaving group with a suitably substituted amne to afford |v. Scheme 8 O OH
OH A N \[08RU] ,Similaply, the phewylpipergingxxyiicag kg atiylated, sulfopylgted) on acylated ar N, R6

Compos ¢ PRrREeDgq i the e halized hmpBufly v, Tl Sl o deybed .

phar mgc e Webaited pesvinsiyt togasdicethe fimcidnalizdigcB¥cplicrdat dehitativienxinimans and
animals that will typically contain a conmpound of fornmula | and a

phar maceutical ly acceptable carrier g?h%hégpnt. [ 01021 The pharnaceuti cal
conpositions for the adm nistration o e conmpounds of this 20 invention
may conveniently be presented in unit dosage form and may be preparﬁd by any

Of /R -~
¥ ¥
Q R O\\S/R
Sy ‘ll./ \\0
Y o
0 X

xxvii - xxviii Xxix
[0091) Other compounds of the present invention having a heterocycle as W” can be
10  produced by attaching the heterocyclic group on an acetophenone, then halogenating the
acetophenone at the a carbon to produce a compound of general formula i, as shown in
Scheme 3g. In this sequence, a 4-fluoroacetophenone compound (xxiv) is synthesized by
acylation of fluorobenzene under typical Friedel-Crafts conditions as described above. The
4-fluoro group is then subject to aromatic nucleophilic displacement reactions; in the scheme,
15  itis displaced by a substituted piperidine group by reaction with the nucleophilic piperidine
in a polar aprotic solvent such as DMSO or DMF. Functionalization of the carbon atom
bearing R* and R* to produce xxvi can be accomplished using for example, bromine (Br,) or
chlorine (Cl;) in a polar solvent such as DME or ethyl acetate, in the presence of an acid

catalyst such as acetic acid or hydrobromic acid.
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the nethods well known in the art of pharmacy. Al nethods include the step
of bringing the active ingredient into association with the carrier which
consti tut e%&?ﬁmﬁwg@re accessory ingredients. In generai,CT £003/037574
pharmaceutical conpositions are prepared by uniformy and “intimtely
bringing the active ingredient into association with a liquid carrier or a
finely 25 divided solid carrier or boSbhem#8gthen, if necessary, shaping the
product into the desired fornulation. In the pharmaceutical conposition the
active object conmpoundgss included in an amount sufficient to produce the
desired effect upon thg prQcess or condition of diseases. 43 WO 2004 ?ﬂ7755
PCT/ US2003/ 037574 [R*T0 he pharmaceutical conpositions containiqﬁk e
active ingreegikgnf maybe pn a forgs s Fe for oral use, f % \g;ras
tablets, tr s, | ozenggs, aquegus ily suspensions, i i bl e
powder s or ul es, enu sions#’%aﬁdE::ﬁioft“Capgﬁres, [l or elixirs.
Conposi tions intended for oral usegmay be prepared according to any nethod
known to the 5 art for the manufacture of pharnaceutical conpositions. Such
conpositions may contain one or nog agents sel ected from swegigni ng
agents, flavoring agents, coloring agents and preserving agents in order to
provi de pharmaceutically elgggﬁt and pal atabl e preparations. Tabgets
contain the active ingredient "ijn adm xture with other non-toxig”7
pharmaceutical ly gce ci pients which are suitable foqtiﬁé

manuf acture of tab ese exci prents—may 10 befyorR% r e, M nert

di l uents, such g&*t carbonat e, sodi um carbonat e{_| akt.gse, cal ci um
phosphat e or sodi um ghosphate; granul ating and di sili egfating agents, for
exanple, corn starch, or alginic acid; binding agents,Ofor exanple starch
gelatip or acacia, and lubricating agents, for exanple nagnesi.um stearate,
stearig acid or talc. Thé*hblets may be uncoated or they ﬁgvube coated by

known t echigjogyesCdrit BinBlomlisbdiRUAEAGE RATatARS SEiPII O tRE $rBardfon of
gastrointestinal tract and thereby provide a sustained action over a |onger

period. Feompewslspif the presantinveation/where &/ isd bondaian be ppated fyom sobstitatedir at e or
glyceryl distearate may. he .e 0 Th may al so be, coated .by the

Denhn yue S RRENDI ST ARG AR’ A p Conich! sGuPS g8 Shawe wesehsine i, For
4,265, 874 ekﬁnfgl@! A RePhbroreREARALE With!-BRWE G Lifth c a8 %IHMafeﬂ'vﬁﬁﬁﬁx [ 0104]

Formul ations for oral "use nay al so be presented as hard gel atin capsul es
wher eil® 2elkyltingegenesuingy methghiodids, ethylddomidehornthérsemitarsalkylating ageohin thé or

exanpl e, cal ci um.carbonate, ...cal ci.um phasphatg.or kaol i r..as,soft .gelatin
Capsul o5 REFSE P ATESSTICT s g disebbryianidl: Gngm pxemehaiisifads oropin
nmedi um  f Gidede BRd BsiRga’blveftisuch hd DME] DMEATHF Br tdhierR! IThes Srotiuces RA105]
Agueous suSpensi ons cont gi n tue active materials in adm xture with

exci pi ent gceteplienang wheérg R tand Rrarethasame.e This aegjophraens canpiber bo halogebated as

exci pi ents, ar. endi,ng_agent s 5 for exanpl e sodi um .
car boxy medFgTRes Povadn SeriuRrgk toarpfiks bl RResh 5 PhlTlons of grmect e
sodi us al GiticH Will RRld¥SeWitl fibstildddenigthidiiedstsha@aGABERea ¥ tdPidparkCaci a;

di spersing or wetting agents nmay be a naturally-occurring phosphatide, for

exanpl e Icewbownds of the peseabingentiadn products of an al kyl ene oxide with fatty
acids, for exanple pol yoxy- ethylene stearate, or condensation products of
et hyl ene oxide with long chain aliphaséeng@®wl cohol s, for exanple

hept adecaet hyl eneoxycet anol, or condensati on products of ethylene oxide

with partial esters derivedfromfahgy {ds and a hexitol suq,palas N
pol yoxyet hyl pé\.——-Lz-W2 | a—L2w? 3 | ——t2w?
3
0 R o

0

xxxiii XXxiv XXXV
20  [0093] The preparation of compounds of the invention that contain a heterocyclic ring for
W' can be synthesized using similar procedures, as outlined in Scheme 3g. For example, a
substituted or unsubstituted heterocycle xxxvi such as a furan, thiophene, pyrrole, oxazole,

thiazole, imidazole or thiadiazole can be lithiated with, for example butyllithium or lithium
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sorbitol nonool eate, or condensation products of ethylene oxide with parti al
esters derived fromfatty acids and hexitol anhydrides, for exanple

pol yet hyl ene sorbitan nonool eate. The 44 WO 2004/ 047755 PCT/ US2003/ 037574
aqueous s¥BEMMU8HSSmay al so contain one or nore preserv&CIE3003{08157exanpl e
ethyl, or n- propyl, p-hydroxybenzoate, one or nore col oring agents, one or
nore flav r i t ose
or saccha‘?‘?%ﬁ%eg%ﬁgﬁ%ﬂw@b&%%é‘a%# S & e TR UGERR, The PGP aRHL S
active i nmagbe esatted iwith, forexgmpbhrannide, snfchrasandnpéthyla:mutﬁnrandi—hneth}liwe oil,

o 1y suspBREPSRA orka BE aolab Refaacisganv Wi Sumse veBResased har
paraf fin Qrqe&iped aﬁw@@m%m@?ﬁe&ioﬂmﬂ%&ﬁgﬁéﬁ%e aantamé %fgareran odtui@bove,
ents y be add

and flavoring ag to provide a pal atabl e oral preparation.
These Sonposiif.i brssimitayseqecnye pearbstittdijor insutatitited wenzofuram benrothicphedent such
as ascorbjc acid 01071 Di s J’SI bl e nul es, sui t.abl e .for
prepar at i B?Yrgﬂei’(? 01511%656 agple. Wgﬁga@i‘a?{]‘?e&%f’@ %Wa'f’]@i g)/‘?a&ebet he
acti ve | nEhEHEHd deOaRATh Ehat, WhibirPruh ERF5HMERRted 8 lte'vnﬁsagegenbed
suspendi ng agent an one nore preservatives ui tabl e di spérsing or
wetting aQeebfslalhch thespenidliapgreagénthst ather heteroqyiclekicanlalsy be hesldndheseady

menti oned,_abave. .. Additional excipients, for exanple sweetening, flavoring
and col or THE'YPEHPE: may al so be 15 present. [01081 The phar maceuti cal
conpositions of the invention my also be in the formof oil-in- water

enmul silbns. The oily phase may be a veiphewisl3 oil, for exanple olive oil or
arachis oil, or a mneral oil, for exanple liquid paraffin or mxtures of

t hese. Suitable | si fwi agents y e ynat ur al ccurr ing.gu for
exanpl e gum acaél a6 gﬁ%q‘-l-gfagasanth, t @L_IRy Oééccgwrl n ryﬁ tH1des,
for exanpl e soy an, |edithin, andHst Fsyef partiGh esterd from
fatty acids_ and hexi t ol RINRFAr i des, forgexanple sorbitan m)noobeate, and
condensat i gh= d‘élucts Myai d partial esters with ethyl ene oxide, for
exanpl e polY®d éNNRene sorlbitan nonool eate. The enul sions may al so contain
sweet ening and flavoring agents. [0109] Syrups and elixirs maybe fornul ated
wi th sweetening agents, for exanple glycerol, 25 propylene glycol, sorbitol
or sucrose. SucKXXdrnul ati ons may al soX¥®#k ai n a derul cent, afxxwleservatl ve
and flavoring and col oring agents. 10110] The pharmaceuti cal conposi tions

maybe in the a g5dle inge 4a ueousg ar ol eag Noys s spenS| on.
Thi s suspens(’gjﬁ%ﬂi 1 h co 1t-he—k—£1wm S|Ing
sui tabl e disp or ﬁgjttl ng ag'ent pendiGly agedit s e been

30 nentioned above Rérile inj eOtabI e preparation nmay @ so be a sterile
i nj ectabl e ys0 or,_l ion in a non-toxic parenterally-acceptable

di l uent or Vo @ 2for exanple as a solution in 1,3-butane diol. Anmong the
accept abl e veht res and solvents that may be 45 WD 2004/ 047755

PCTI US20031037574 enpl oyed are water, Ringer's solution and isotonic sodium
chloride sol uxksix. In addition, sterikk, fixed oils are convewdliionally

enpl oyed as a solvent or suspending nedium For this

15 [0094]) Asshown in Scheme 4, compounds of general formula iv having a substituted

phenyl ring as W1 and a substituted cyclohexane ring as L2-W2 (e.g., xlii) can be prepared

from these substituted acetophenone derivatives like ix.

Scheme 4
RS\ RS COOEt 5 6 COOEt
N’ R\N,R
NH 3 i
j}l\ e 2 + R R N N\
7 = LG ,l ~Z R3

20 ii ix xlii
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pur pose any bland fixed oil may be enpl oyed including synthetic nono- or
diglycerides, .In addition, fatty acids such as oleic acid find use in the

preparatloﬁN%Fm?ﬁ?E@§ables 5 [01111 The conpounds of thePFrESEHBE3HEnti on
may al so be administered in the formof suppositories for rectal

adm ni str q0098) oforhpPeurdis dGch dEEQak BERRFitd HARS ohdNcdIBpdUndP 8f B@ phasenti Xi nNg
t he drug mnth a suitable non-irritating excipient which is solid at ordinary
t enper at urin¥ention by, feu pxaraple; hydrolyss af the sthybesierde eroyide awarboxylisdeilore nelt in

therectum

pol yet hyl ene omcgﬁs(gi%&?%%rlg% IL—@&F‘S%?%%F b%é%?ﬁgg?%ﬁggﬁldg?%&éﬁ%nﬁ% il nents,
jellies, siitsulveatitand aréus Rastactidly miscible wittDwhiat, by ngatihga solotionofidiiafitt he
present invention are enpl oyed. As_used herein, topical application is also
meant o .aqwqx:aba%wcwes@umdwﬂwmwmaﬁmﬂ@x&e fqrexamgpleriide

phar maceutd 6ol GOIR@SH k00, ANM JFRL 08 iff JA oBAS Sl dHGUE By TR LT
conpri se St eraped i cally active conpourtds as no erer are

usual I'y apmbwado those dbordivery sldH timehetarto fFok BearmgloMke mbmmemdoemﬁlaeavaad
conditions. Methods of Use 10114] In yet another aspect, the present

i nvent i on Byceudensationevith ayagety of icwgﬂalgémse@n@c uemgéwﬂfwybw@ma@plet(ﬁé)m)
t Ak o T.
b seases A NhiRbrAREE mBsH) TeARam Pl GIREELABASIARAR BN OCC) B

prol i fler ata siilaratbodinideiraganor anddd ieleBodf regentsiBack aembeddeveldped i subj ect
conmpounds and conpositions. In one group of enbodlnents di seases and

condi ti onsfomil%’@m?ép%“@m%ﬁf cCondiiensefor sush repganssare welldmewin tg SaasE 65 t hat can
be treat e% &% Qhé 2SR a@@ ‘il 1%@&9{(} a@%%tléflgf HE’ﬁ‘l o?iﬁ)gptfmj éxmn&)Fe,

to, metabolic i°Sor ers, such as obesity, dia anorexi a nérvosa

bulim a, «agbexiba ,oonekgnneﬂ with 2%ide Ratidty of medéophiexcsach by, fopeyaaile, aumnes
hypergl yce hype icema, 2 perlnsuljnenla hyper chol esterol em a,
hyper i pi d‘éﬁ?ﬁ&l F‘%"Eﬁ Rsheme Srﬁ%‘? & teRanvenstpaat gcomﬁ?w@:}tg fogmylailil fndoPR and
nonal §gholgifiqd Ghi irth‘f?geqq 72288ng &AROhA %ﬁé‘ﬁ& eoﬂxﬁ@ases such as

at heroscl erosi s, erlosc er05|s acute eart congestive heart
failure, coronary artery di sease, cardlonyopathy myocardi al infarction,
angi na pectoris, hypertension, hypote PEME S stroke, ischenmia, ischenic
reperfusion injury, aneurysm restenosis and vascul ar sten05|s 30

neopl asti c di seases, such as g PBr s, skin cancer, 3 bﬁﬂpoHynphona
and endot hel i al rRX;aREers, e, ¢ ¢ol orect al

et
—

K)
cancer, stomach cahcer, dr cancers of the'bastro pstinal tract (e.g.,
esophageal canceg gne¥eati ¢ cancer), prQ eer, 46 WO 2004/047755
PCTIUSZOOS/OS?SZA‘ | dneyscancer, TiVer can,ﬁ\ .oger cancer, cervica
cancer, uterinB cahce?, ré esticul ar cancer and‘oﬁhr;en cancer; and ot her
di seases and conditions t@at are sensitive or respongiyve to modul ation of
DGAT function. 101151 Thé'fret hods of the present inv ion typically involve
adm nistering to a subject in 5 need of therapeutilc treatnent, an effective
anount of a conpound of formnulg (Il: The dose, frdquency and tlnlng of such
adm nistering will depend in ye PHrt on the selected t JpeGDszagent
the nature of tiR& cBhditipn sing treated, tRig.BbNditjie he subj ect

i ncl udi ng age, melght an esence of other c ndu} pr di sorders, the
formul ation beleﬂftlz

N

- —— Ji\/

RT"°N” ™0

RN '}
N
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R“N‘R HN-
A
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adm ni stered and the discretion of the attendi ng physician. Preferably, the
conpositions and 10 conpounds of the invention and the pharnmaceutically
accept abl reof are administered via oral, parenteral or_topical
rout es. qﬁé?&l@?%?-}ghe conpounds are administered in doé’éjJ&SZPQS%ﬁ% from
about 2 ng up to about 2,000 ng per day, although variations wll

necessar i j0p96JC CDeh gl pestto N e amidenlivad adeive(xI9tah be aciongidhed BY geiriety bL
patient, and the route of adm nistration. Preferred dosages are

adni ni st emeods: ofeeBehpme Saboxe gBhosphorgusprstaxide §shempgigoranepdahydratingy/ kg,

nore pref i . ?'},mg : .Jpost
preferabl{%‘r1 nlﬁ%ﬁ? g%gga‘g@‘gﬁ%ﬂg‘%%‘%gkﬁ g to&g%%%?“%}.qg%rreg%g?ﬁ {‘gt%’ body
wei ght petandimyturn] be comzatgd igtoptiey ebuposuchhe attepizobl (xbvnbyinsthodd welhkisddh , of
cour se depend on . the sjze of the area being.treated, Conbingtion therapy
with additoitergrof aedinarg skijlithe 36 f%ﬂ@mplph@aﬁvr%@ﬁfnwﬁ/w PR AZIAG SHEfES

provi des. JRhAPEA40 iRkl Wide GHUTARLOY 181d in GRERRA! e lls Bivi BPwallYRNT 1 ON 1 1
conbi nation Wwth dne or nore additional active agents, "depending on the
desired tacgaplishthistpns{oseatioe. g., Turner, N. et al. Prog. Drug Res. (1998)
51: 33-94; Haffner, S. D abetes Care (1998) 21: 160-178; and DeFronzo, R et
al . (eds. Di ] i1 o AoV i es have
i nvesti gaeug?jﬂt he en%f@t%ﬂdZ 10? gtgagn%rllen fooaﬁht%ftehf pfpeagh t%H{Hg% (E;Irngfmgfgqgﬁts (see,
e.g., MahfoenulaRin whichOM' s a Ehehytene maliety hiviap an addifiofg] sBkstitichGSotHdr thantht ed

Ki ngdom Prpgpecti ve Di abet es. d oup: UKPDS 28, Diabetes Care (1998)
21: g 9oL - Bacampenest ,se@a%n)sé,cﬂeéﬁgempweﬁﬁ PR QRS keyl caﬂﬁae
VETABOLI 3 ickd ( z (= To] s i asl(%h ;

Chi asson%?éd te]ét1 Eégls.id,ng%rﬁl ndmlaﬁ%bg? %nYﬁﬁl\/Ea&ﬁ (miigléif;h%ll%lf %19"5158 5%?1 n%??)alf t. et
at, d i n.mdthglene ¢Hl0A39, atSlic d06d,26 ne@8PtoGoowiflé xIvili. Redukiop ofithe nitro podp i 1995)

98: 443- 451, d.l to, Y. et al.,.Diagbet. Md, .(1996) 13 365-370;
ot er ovi Ehompnisd B dettominaih of riskide A3 ips Atavsig tpiggenhone Seda) 047755
PCT/ US20036034i/th alédbhblié ;o1wenteﬁr¢n1&%@ffepla&aﬁaﬁw Ei{ggﬁ?iﬁé %dgﬁ!qg a&gﬁl‘bﬁ(sj]‘né?id' cate

that diabétes and hyperlipidema nodulation can ur I nproved I n many
i nst akfc esusng dopperadhderidedn thé pmsenee ofidsiagbletnitrse (et fet-hutel wpaetsodiunenjtne) .

Conbi nation thera i nc) udes adm nistratiQn aof a sjngle pharpaceut.i cal
dosage. 1 GTPHEMG I BIEl RETRETE SChanboRmITHS Cher e gureh BoMRE b ure 5
of formil Wing si‘é]ﬂaﬁﬁﬁ‘roﬁﬁnﬁfﬁfgec adidibhd (Q!E‘,' HBFHO, B9SRLomBsucRlihidDr CuBr;).

0
adm nistration of a conpound of fornula | and each active agent in its own

separ at e fhemativeyy tihdbéanchrsehdminatedrdingkéy toqprovide i uskgidnslardareagamtsc(ared of

formul a | d.ap, H A ctase.inhj bitor can be adm ni st .to the
armn outiBE EBigEr on NPT Bl i Ciane B BBaR R o Ane el inBe i
tabl et or capsule, or each agent can be admnistered in separate oral dosage
formul ations. 10 Were separate dosage formnul ati ons are used, a conpound of
formula | and one or nore additional active agents can be adm ni stered at
essentially the same tine (i.e., concurrently), or at separately staggered
times (i.e., sequentially). Conbination therapy is understood to include
all these reginens. [0118] An exanpl e of conbination therapy that nodul ates
(prevents the onset of the 15 synptonms or conplications associated wth)

at heroscl erosi s invol ves adm nistering a
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compound of fornmula I in conbination with one or nore of the follow ng
active agents: an antihyperlipidemc agent; a plasma HDL-raising agent; an

anti hyperc m c agent, such as a chol esterol bi hesi
i nhi bi tor,%g@%’ﬁg’%iydr oxynet hyl gl utaryl (HVG CoA redugéﬁgzq%%%ﬁﬁ or
(also referred to as statins, such as |lovastatin, sinvastatin, pravastatin,
20 fluvastatin, and atorvastatin), anskdm&ef synthase inhibitor, a squal ene
epoxi dase inhibitor, or a squal ene synthetase inhibitor (also known as
squal ene synthase in '-L&q&b; an acyl -coepzype A chol esterol R
acyl transferase (ACA nhiB#t or, such as'ia i n&Rettle; probuco i c&Prhi c
: i ac desa chol est ego DYOrpti on

acid and theg er eofg.@and ni aci, neahye

i nhi bitor, _Su > (3-sit-es{—eroIR,4 i | ¢ exchange

resin, sucHl agl 25 chol estyram n&, dbl estilfed or dial Kyl d 'noaﬂg?ll

derivatives of°a cxugs-1inked dextr@n; ?QHLEL (Iom1dens'ty | i popBt ei n)

receptor inducer; frbrates, such as clo |6rate, bezafibratl,%afenofibrate,
pha

and genfrbrizol; vitam 6 (al so known as pyridoxi ne) and rmaceutically
acceptabl e salts thereof, sugch as the HCO salt; vitamn Bl12 (also known as

cyanocobal amn); vitamn B3 so known as nicotinic acid and fE?mﬂgmde,
supra); anti-oxidant vitamns, s
a beta-bl ocker; an angiotensin Il
enzynme inhibitor; and a platelet aggre
receptor antagonists (i.e., glycoprotein
antagoni sts) and aspirin. As noted above, t
adm ni stered in conbination 48 WO 2004/ 047755 P
t han one additional active agent, for exanple, a c i nati gn of a conpound
of formula | with an HMG CoA reductase inhibitor (e.g~ |¢vas
sinvastatin and pravastatin) and aspirin, or a conpound of for
HMG CoA reductase inhibitor and a (3 blocker. 5 [01191 :

gonist; an angigte converting

i i i A A fibrinogen
/111a fibrirmpgen receptor
conpounds of formula |I can be
US2003/ 017@74 with nore

tati}
iﬂ.énrcﬁﬂih an
exanpl e of
conbi nati on therapy can be seen in treating obesity @ : rel ated

di sorders, wherein the conmpounds of fornula | can bePref flectT vety ysed in
conbi nation wth, for exanple, phenyipropanol ani ne, phéhterm ne,

di et hyl propi on, nmazi ndol ; fenflurani ne, dexfenfluram ne, phentiram ne, 03

adL _eg ocepi@®98hg ﬁ'iﬁhsmeeﬁl?_éﬂt@,’a@i lbmilﬁlb@ﬁﬂﬁj@,l of @@Sﬁﬁ@iﬁfﬁs suphi asadix|to pthoe _
10 obes: 1 UG EpRundy finexaRBf, BRbb M o IIbIAATRRERRY 1 Fy i "

conpougds ll()ﬁfdufc@d fromaxdix siip udbridgting Aagenasithas nitRisbsiRAREEsRuoYobR e ADASAt i N,

chol ecyt oki nin, bonbesin, anylin, histam ne H3 receptors, dopam ne DZ
r ecept or s Hien Gsfol@gaeraldy insglventsrigcinas toburae, beagmei methylephchloride ersi ng f act or,

gal ani n and,ga 1 i J . of I .

Qorbi nat | SIPEGR AP S et bfoniRhiiort SR prodeeint o84 RO BEAER sEectipe

di abet es @ Endw:s metods.eCosuergibw obeithep I lifiab k& compeurstissPtiskefosthulawies ei n
the conpounds of fornmula | can be effectively used in conbination with, for

exanpl e, aseampished yiegendensationauith p pyitabloplsiiied nysmiding (seg £xampla bhexani de,
tol azam de, glyburide, gliclazide, glynase, glinepiride, and glipizide),

bi guamfdes (such as netformn), thiazolidinediones (such as ciglitazone,

pi oglitazone, troglitazone, and rosiglitazone); 20 dehydroepi androsterone
(also referred to as DHEA or its conjugated sul phate ester, DHEA-
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SH4); antiglucocorticoids; TNFa inhibitors; a glucosidase inhibitors (such
as acarbose, mglitol, and voglibose), pranmintide (a synthetic anal og of

t he human hornone anylin), other insulin secretogogues (such as

repagl i ni d¥0 28§4HZi5done, and nateglinide), insulin, as wl(I/UREHWESTAct | ve
agents di scussed above for treating atherosclerosis. 25 [01211 Still another
exanpl e of conbi nation therapy can b§ ileen {n nmodul ating hyperlipidem a
(treating hyperlipidema and its rel < a'“&?hm i cations), wherein the
conpounds of formula I can be.effectively used in conbinatigon with, for
exanpl e, statins (such Tuvadpldtin, |ovastatin, vVas in oH
sinvastatin), bile aeid pdi ng resings(such as _gol i @

chol estyram ne R ni @ nic acid, prebueel+ betacgrotg vitamn E, or
vitamn C. 30pp03 ™ agcordance with the prgsen Fengion, a
therapeutically effective anpunt of a conpound ofsformula I .can be used for
the preparation of a phgfgyeaceutical conposition wuseful for Vi eat i ng

di abetes, treating hyperlipidema, treating hyperuric m'6 treating obesity,
49 WD 2004/ 047755 PCTI US2003/ 037574 lowering triglycqgride |evels, |owering
chol esterol levels, raising the plasma | evel of high [densi Ll\kpopr ot ei n,
and for treating, preventing or reducing the risk of devel g “CO,H
atherosclerosis. [01231 A further exanple of combinati apy can be seen
i n nmodul ati ng dermat ol ogi cal 5 conditions, whet§ ‘ ounds of fornula I
can be effectively used in conbination with, fes Pt e t@cne treatnents

(e.g., isotretinoin, doxycycline, tetracycline, sallicylate) and seborrheic
dermatitis treatnents (antifungal agents such cl’i nbazol e, liitet oconazol e) .
Mor eover, conpounds of fg -ka\bcpﬁn be effect) ¥ely used to enhance the
transdermal delivery of gs appli ed topi Y tne formof a pat ch
lotion, jellieg, ey et¢. 10 [0124] StiILﬁg t her exaépl e of conbi nation

treating nonal coholRc "Nat®§ |ijer di sease (NAFLD),

t herapy can bésge
wher ei n conpd@mdsifof forful a L_can bg effectively usedyin -t nbl\rz: tion with
hepat oprot ecti ve @gents such Mchol ic acid and | i ne. %[28125]
Additionally, an ef fdktive amount of a nmpouqdl, of f g™ and a
therapeutically effective anount of one or %Nact agents selected from

the group consisting of an 15 anti hyperlipi Némy¢ ayent?® aXH asma HDL-rai si ng
agent; an anti hyperchol esterol em ¢ agent, _, aRrehol es|1 er ol

bi osynthesis inhibitor, for exanple, an HRG éda quct ase ithibitor, an
HMG CoA synt hase inhibitor, a squal ene epoxi dase inhibitor, or a squal ene
synthetase inhibitor (also known as squal ene synthase inhibitor); an

acyl -coenzynme A chol esterol acyltransferase inhibitor; probucol; nicotinic

acid and alts. thereqf: nigcinamde; 20 chol est er ol . absoy,pt | .

ot bi t or 100999 145 WO 18 SRt 7 cHRRHP Ot PG RSTRIC B P WHCT i o g

| pOoDr 9t et 258 EPAR W RHERS it bt rutdd%ds el Sary PR LIGRERUORbh
vitamn B6 and the pharmaceutically acceptable salts thereof; 'vitamn Bl2;
an ant i - osuitbly substitatedpyrismidine Wt (vdieee A is ahalagey, etggBri, hot 4 triftatagoothet ; an
angi otensi n _converting.enzyne_inhihjitor; a platelet .agqgregation inhihitor;
2”71 br | noguHOTR BT Ko i rore Sl pithE i sPhoteREd of ABseRnial ¢ o5
recept or [PRGLEDES sFeelcs WAWHERM is B{ORHNEAIRS) orWihed st 53k deea khowh ik HeES |
other insulin sécretogogues, insulin and a 'hepatoprotective agent can be
used t ogeskilled frothe arkby, fenexamplesa palladium catalyzed cross coupling reaction. Those

10 skilled in the art will also appreciate that A and M may be interchanged.

Scheme 7

RS, N,R6 M-W'{(L2-W3)m R3, N RS

; 3 —- 3
K R Pd(0) A R

RT" "N T07 “Re

v
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of a pharnmaceuti cal conposi tion useful for the above-described treatnents.
EXAMPLES [0126] 'H NWR spectra were recorded on a Vari an Gem ni 400 MHz,
Jeol Al phawiPoespsE. Bruker DPX 300 MHz, Varian Mercuryp 0_/,),1'5743ruker
Avance 500 MHz NMR spectroneter. Significant peaks are ta uI at eo( and
typically include: nunber of protons, nultiplicity (s, singlet; d, doublet;
t, .triplet[g10p] SoheinRts ilhstrated 4 methed folthe ?repbfaﬂaﬂoﬁthagﬂltehﬁechﬁtdoﬁgedéﬁl

2004/ 047755 PCT/ US2003/ 037574 coupl i ng,_const ant rtz. IR spectra
ver e 1 ecorsigursive Copdasation alpyrigdme dyiii it viign arseml%s VoRl SUSBASACEtifm One
FT-IR M l‘ﬂ[m(% over
char ge, % d(?\%g)g&%y t é{YVreé gﬂtn‘{af/lgegn un ﬁg)(rlaé %gg{r’]ﬁgc%&% gorga‘?lgqﬁheses).
Starti ng clmhde oabromide with, ﬁ)}ﬂkhﬂpksp}mﬂlmhmyhhloude ar phasphbms orytabinidel e

fromcaomercial sourc such 5 as Aldrich Chem cal M.l waukee,
W sconsi n resegcAwefw is fojopred éwéfsaf ePRf digr leaving mpévﬂ’aa suifeblyBefingd; e

exanpl es ?’ﬁﬂéﬁw e4feir accepted neanings in the chemcal literature. For
exanpl e, tet ra%ydrof uran), Et20 (diethyl ether), MeOH (nmethanol), LDA
(l'ithiumdiisopropylam de), MeCN (acetoni tr| | e), DNAP

( 4- di met hyani nopyri di ne), WSC Scheme 8

(1-ethyl -3-(3"-di net hyl am nopropyl ) car bodi i m de), HOBt

(1- hydroxybenzotrigzole), 10 DB (1, 8-di azabicyclgf5. 4. 0] undec-7-ene), DME
(1, 2-di et hoxyet hajie) ,, DMF (N, u% di met hyl f or mam de) , O (di met hyl

sul foxi de), AcOH (agetic aci d AcOEt (et hyIN e), O her
conventional abbreviations ar d here| n: ?ﬂ\ R T7et Ryl group is
often provided as an unl ab& edNerftinal "bon&"”, & coPdiRY to accepted

practi 15 Exarrpl e.1 [01271 lTth exanpl e |IIustlrlat es the preparation of

t he c&ﬁ‘pound desighdled Ex. T.VB NN, p N ~BTRN, NN NO NOHOEx. 1
101281 To a suspension of 4, 5 di am no- 6- hydr oxypyrg Mﬁme (1.0 g, 7.93 mmol)
and 4- bronophenacyl bro iGle (2.2 g, 7.93 mmol) in (20 nmL) was added
NaHCO3 (666 nmg, 20 7.93 . ANd t hanEPE ure was |r edAor 1.5 h at 80

C. After cooling, ther ac I oninLxt ure—was—eoncent 4i he residue was
diluted with CHCL3 (48 filtration of1 ¢) terial, the
filtrate was concentFated® The rﬁs5|due was trlturate with ol uene to give

t he desired conmpound Ex. (840 ny) as a pale yellow grystal, mp.: >200 C
IR (cm ): 3291, 3145, 1634, 1586. Ms (ESI+): 305, 307 (100). IH NWMR
(DVBO-d6, 400 MHz): 25 5.44 (s, 2H), 7.10 (br s, 2H), 7.69 (d, 2H, J = 8.6
Hz), 7.93 (s, 1 H, 8.03 (d, 2H J =8.6 Hz). 51

15 Compositions

[0101] In another aspect, the present invention provides pharmaceutical compositions for
modulating DGAT activity in humans and animals that will typically contain a compound of

formula I and a pharmaceutically acceptable carrier or diluent.

[0102] The pharmaceutical compositions for the administration of the compounds of this

20 invention may conveniently be presented in unit dosage form and may be prepared by any of
the methods well known in the art of pharmacy. All methods include the step of bringing the
active ingredient into association with the carrier which constitutes one or more accessory
ingredients. In general, the pharmaceutical compositions are prepared by uniformly and
intimately bringing the active ingredient into association with a liquid carrier or a finely

25  divided solid carrier or both, and then, if necessary, shaping the product into the desired
formulation. In the pharmaceutical composition the active object compound is included in an

amount sufficient to produce the desired effect upon the process or condition of diseases.
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WO 2004/ 047755 PCTI US2003/ 037574 Exanple 1-2 to 1-37: [0129] The conpounds
shown in Table | were obtained in the sane nanner as in Exanple 1. 5

Exanpl e 2 s exanple illustrates the preparatio e c ound
desi gnat ed‘b@gﬁ?ﬁ%é) o 010" 2 [0131] At 0 C, to a sol &tq%#zgq?’m?%qgt hyl
phosphonoacetate (2.6 nL, 12.91 mmol) in 10 DMF(5.5 nL), sodi um hydri de(60%

inoil, 5fio3p, The pﬁﬂnﬁmalﬁlcamngmms péxthinfipwhe ectiveringrediont mepbé incafornXt ur e
was stlrred at roomtenperature for 30 mn. A solution of 4-

pheny! cyctibledpooral pss. BuExampls, #tsh lﬁﬁsﬁ%é'eﬁdozeﬂs%feﬁq‘geppf P Pily suspensionsh  t he
t th I
rent Xt ur ag&;,t?aetléﬁg%gfggaﬁlggm enttts(ohs, (Hhth moﬂa&ps.ﬂa@ 6@5}1@% J kil et hy

' ayer was successively wash th water (5 nm)
and bri neCompaditionsdnieadedioe oralip§Otanbel piparedncandingteany Mathod &noendo tes

e i o e S RB
(500 ng &rﬂére@g%% sk1Betbd Fond stvdtehin eﬂt? }lﬁg/oaﬁﬁg gfo@n&%@gﬂfﬁ)@lﬂd The

m xture was sti roomtenpera an a pheric
pressur e piesdtyiaipagerts deitdenctatpadwyldﬁ plvmw@mmaflﬂdelbgmﬂ ahd paittable prepachtiohe,
filtrate was concentrat ed |neé{acuo to.afford crude conmpound 3 (491 ny) as

col or | essTallets copjainrhe activigdrgredicptin pdmiiurerwithogther RAR-tRK} Fogrteally

f t 74
23155 Kt el il b P VARRAR IS, TR AT
(1.4 ), be fomleyamplasindit Gill{ier(mcsﬁchr;;; caRi®fl carbohteysmdivam cdarbionmoe, lactossi sdciamd

t hen 2-br onoi sobut 14 ni, 10 mmol ) dded dropw se.
After sti qusaéat? BF gqq{uratp'bl ﬁ%ﬂﬂﬁmw dl'%&?gﬁ’é‘ﬁigé‘ﬂe’?tﬁtfa €8m and
extracted el
o A O £ M AR, 5 P

concentr aa@uits, ]atexmapleduagimunMcrarétc estbaloy acidl| antaic.c Thotablabgmaphs uncoated or
(hexane/ A(i'ney may be coated b Ik\ﬁgw(r:l(% %_rl}gs t% (felay dlgmeglaa%oﬁ glu? aés%?piio(r)xl 111 the
15  gastrointestinal tract and thereby provide a sustained action over a longer period. For
example, a time delay material such as glyceryl monostearate or glyceryl distearate may be
employed. They may also be coated by the techmques described in the U.S. Pat. Nos.
4,256,108, 4,166,452; and 4,265,874 to form osmotic therapeutic tablets for control release.

[0104] Formulations for oral use may also be presented as hard gelatin capsules wherein
20  the active ingredient is mixed with an inert solid diluent, for example, calcium carbonate,
calcium phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is

mixed with water or an oil medium, for example peanut oil, liquid paraffin, or olive oil.

{0105] Aqueous suspensions contain the active materials in admixture with excipients
suitable for the manufacture of aqueous suspensions. Such excipients are suspending agents,

25  for example sodium carboxymethylcellulose, methylcellulose, hydroxy-
propylmethylcellulose, sedium alginate, polyvinyl-pyrrolidone, gum tragacanth and gum
acacia; dispersing or wetting agents may be a naturally-occurring phosphatide, for example
lecithin, or condensation products of an alkylene oxide with fatty acids, for example polyoxy-
ethylene stearate, or condensation products of ethylene oxide with long chain aliphatic

30  alcohols, for example heptadecaethyleneoxycetanol, or condensation products of ethylene
oxide with partial esters derived from fatty acids and a hexitol such as polyoxyethylene
sorbitol monooleate, or condensation products of ethylene oxide with partial esters derived

from fatty acids and hexitol anhydndes, for example polyethylene sorbitan monooleate. The
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d O, NI, + N1IH, i O + NNPNH, NN O\ IN \ Br ONOHI LNOINO
4 Ez2 10 [0134] 4,5-D am no-6-hydroxypyrimdine (63.1 ng, 0.50 mmol) was

m xed with . (0.50 n., 0.50 nmol), water (2 m) L)
and corrpou?l‘ﬁi\lﬁdd%ggggrrg, 1.00 mmol) in EtOH (2 nmL). The rggic]@isg}r?%?% tre’ vas
refluxed (105 € for 12 h. The reaction mixture was concentrated to half
amount of a@absiERuspbRSiohemad URo WBstaMbrier Atbré Ere@éiv&i\ﬂe@, fomiﬁnlﬂaemggdr ad. The
resulting m xture was extracted with AcOEt (5 nlL). The aqueous 15 | ayer was
adj ust ed tmopyh Bhydraxybenzoate.ong oF Moge telonng agenis PRCPLIBONG HayoRBERReNtS and ) |

The organic | ' d brine (5 nL), dried over
MySOH4. Evo%&;ao?%ﬁw%éerﬁﬁéggegfs%é@a‘é%bgrﬁge(%rrsl%%h H'. 2 (54 ng, mxture of cis

and trans isoners). The first organic |ayer vvas,vvaﬁhed,vvi,th water (5 mb)
and bri ne 10506} ) Oilyspspgnsioasmpgesdormulaied Ry sspadingithe agivedngistieniinde a crude
compourd 3 ebdeie Ml dtleXbie alcnisloil, Bk b, ASantloil HOLBR0MoiltBt il MRRrIBAC T OF
t he next reaction W thout® turther purl?lc’atlon. 0 a solutron of crude
conpound Sutiafligtit paraffinyiThe dilysubdenSiont jnagedntant ethidkénidgrigyntyfos eaansld 2N
NaOH ag. (0.45 nml) after stirring. at 40C for 4 h. The reaction m xture was
concent r atisaswax, hird marafiip aneetykaleahol neweeteming ageaés ush aathose ¢os forth ahoys, s hed

w th AcOEt . ' ] ] wcitric
aci d aq. vgrfbecl{ ey BOUERNT, bRNRLe JBRuFR Rl Breoabll Tpdeclohipotfifihe,
W t h wat ermgypbapresenet by thaaddifionbf an aitl-edidaeuciMSdorbidacaor ati on of the
sol vent gave a white solid (113 ng). The white solid (113 ng) and crude Ex.

2 (54 ) C ' ' I : V. . N7,
rans 'Ors JUEIA BEBLRRR Al Oald bt Sl T REbplideo Sl Fuigls s ol
1702, 160y tMSaddisbn-pf watdOfrogite Bhe active iigredi@BOadiixtd@CvititHz dispeksihifod . 16 (m
2H), 1.45-1.84 (m 13I-‘9, 2.15 53 'X\O 2004/ 047755 PCT/ U Zggl?»/ 37574 (d, 2H,
J=6. 0Hz) , Wei8ng é&ﬁﬂtf enging pgen and one py morg preseryptivey, Syjtagledigpersing e (g, 24
J=8.4Hz), ; ; sleady Tt 2 NNH,
Ny BN J&ﬁlﬁ?a%ﬁ}s %;{d)suslg%_ﬁdiglg _ag&{g ?reze%gﬁlphgécﬁﬂ})ih%s@al?eady mientibhed abbyl
Additional excipients, for example sweetening, flavering and coloring agents, may also be

15  present.

[0108] The pharmaceutical compositions of the invention may also be in the form of oil-in-
water emulsions. The oily phase may be a vegetable oil, for example olive oil or arachis oil,
or a mineral oil, for example liquid paraffin or mixtures of these. Suitable emulsifying agents
may be naturally-occurring gums, for example gum acacia or gum tragacanth, naturally-

20  occurring phosphatides, for example soy bean, lecithin, and esters or partial esters derived
from fatty acids and hexitol anhydrides, for example sorbitan monooleate, and condensation
products of the said partial esters with ethylene oxide, for example polyoxyethylene sorbitan

monooleate. The emulsions may also contain sweetening and flavoring agents.

[0109] Syrups and elixirs may be formulated with sweetening agents, for example glycerol,
25  propylene glycol, sorbitol or sucrose. Such formulations may also contain 2 demulcent, a

preservative and flavoring and coloring agents.

[0110] The pharmaceutical compositions may be in the form of a sterile injectable aqueous
or oleagenous suspension. This suspension may be formulated according to the known art
using those suitable dispersing or wetting agents and suspending agents which have been

30  mentioned above. The sterile injectable preparation may also be a sterile injectable solution
or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example as a

solution in 1,3-butane diol. Among the acceptable vehicles and solvents that may be
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5 [0135] To a solution of Ex. 2 (80 ng, 0.20 nmol) in DMF (2.4 nlL) was added
HOBt - H20 (34.2 ng, 0.22 mmol), EDC-HA (42.8 ng, 0.22 mmol) and 28% ammoni a
aq. (0.04 mol ). The reaction m xture was stir t rogQ

t enper atur‘gzjfzgq"%?g%ﬂ The m xture was poured into sat. @&6%3003&?;%%
extracted with AcOEt (3 nL). The organic |ayer was 10 successively washed

Wi th wat egmfp ﬁyé’ﬂ-ﬁg)wate?% Mlcﬁl%.nﬁltgotﬁﬁgsﬁmﬂ@hfoadmsbl’utl%' Bfladdifdn, MySO4.

Evaporation o sol ven gave a white solid (69 ng). The solid was
slurried stetile, ﬁﬁ@ﬂstaoe ganyenteaaty emgloyed aga golyerg op Slwg)m@wg medmrnchrrtizst aI

.. 224-226 C. ESI + 394
TR ( DNBBB Gy Pt e oiLmBEte smBitindlsfins s Hgno fof dgyoctids iy
(m 5H), gdditor, %attyZididsbuéh %’iﬂh’c adidfind uBe id e, prébaiahoi;%f Gﬂ&tﬁbleﬁ-"b 5 27 ( br
S, 1H), 6.23 (br s, 2H), 7.25 (d, 2H, J=8.0CHz), 6 (d, 2H, J=8.0OHz), 61

(o S T e Bongfhogs SERBRY Siheatvengiol f%% ‘%nmﬁ fef%m(*?*so%“
0. 30mol ) sippositdries BorGedtal)adafiflistiridn ofthe Srugl hedaBhipokilidds 6h beép #ar 8By ) was

added portionw se and the reaction mxture was stirred at O 20 h. 2N
NaOH aq. mixingtheidrupwith apnitable ner-imitatiog cxeigicst Whichds sodid #@rdingm at 60 C. The

reaction xture n to half a e, The . resi due was
added to Cﬁ‘glpgfa §V\ﬁ1‘s_t hq&ﬁfﬁ&%%%c%?mﬂ% igfﬁld z”:ulll?#i_e?gfm?hrg %‘86%(;%% r was
adj ust ed ?e'ﬁeats@tﬁaldr@g ‘Bd&htrﬂatér@e% gretcbtéa lﬂﬂeﬂaﬁﬂgolyﬁﬁiléﬁ’@g@éow th AcOEt (5 ).
The organic layer was washed with water (5 ) and brine (5 nL), dried over

MySH, » EV t n V. I e solid
vas 118 ry BARPF FBhcPloat i, BRMES e e Koty ipeS RolBobd BT Mpintg e o

PCT/ US200&idAmg4hedcontpoids 6f the }Sﬁds&it invenfion aﬁ%ﬁtp?&ﬁadc AdeeaMpresgdipicdl R (cm
5. 3414, 2927, 1650, 1595. M (ESI+ 397 (100). 1H NMR (DIVBOd6 300 MHz):
1. 02- 1. 173RR¥catpqn is algo serant 9gnelpde thegnse ofmgythweshesiang gangles. 1. 87 (m 5H),

1.98 (d, 2H, J=7.1Hz), 2.53 (m 1H), 6.67 (br s, 1H), 6.89 (br s, 2H), 7.21
(br s, 1H0113} 3Thé dharﬁidpeulm&l ddrizpasitibn@id (nd:thcﬂl-d;f tHePreddnit Inventi Ot miay furdldr. 5
Exarrple 2-4: a) O-' Owe_ Ph3P=CHOWE I\ I\ 101371 To a stirred suspensi on
of met hoxmpwqthqrﬂrfé?ﬁws%wam ERMBOHIGF AgRotedhargingvhich are ysyally applied e (g

ki T h, " el REL LA b o Bl T e o the soluti on.
e

Methods of Use

T

[0114] In yet another aspect, the present invention provides methods of using a compound
or composition of the invention to treat or prevent a disease or condition associated with
DGAT. Diseases and conditions associated with lipid metabolism and cell proliferation, and

20  complications thereof, can be treated with the subject compounds and compositions. In one
group of embodiments, diseases and conditions, including chronic diseases, of humans or
other species that can be treated with inhibitors of DGAT function include, but are not limited
to, metabolic disorders, such as obesity, diabetes, anorexia nervosa, bulimia, cachexia,
syndrome X, insulin resistance, hypoglycemia, hyperglycemia, hyperuricemia,

25 hyperinsulinemia, hypercholesterolemia, hyperlipidemia, dyslipidemia, mixed dyslipidemia,
hypertriglyceridemia and nonalcoholic fatty liver disease; cardiovascular diseases, such as
atherosclerosis, arteriosclerosis, acute heart failure, congestive heart failure, coronary artery
disease, cardiomyopathy, myocardial infarction, angina pectoris, hypertension, hypotension,
stroke, ischemia, ischemic reperfusion injury, aneurysm, restenosis and vascular stenosis;

30 neoplastic diseases, such as solid tumors, skin cancer, melanoma, lymphoma and endothelial
cancers, e.g., breast cancer, lung cancer, colorectal cancer, stomach cancer, other cancers of

the gastrointestinal tract (e.g., esophageal cancer and pancreatic cancer), prostate cancer,
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m xture was stirred for 1 h at roomtenperature, heated overnight at 70 C
After cooling, the reaction mxture was poured into sat. NaHCO3 (40 ni) and

extracted deb(,%mn%(% m.). The organic extract was Waﬁé%s%%ﬁé’% er (40

m.) and brine and dried over Na2SO4, and the sol véent "was T'énoved to
gi ve crude conpound 7 (2.19 g), which was used to 15 the next step w thout

further pwidnty eaiceRMivePdanctibladdédanddsQRetvitdl candet, ueriridldderfosticuldtd@ncer
conmpound 7 (2.19 g) was mxed with 80% aq. AcOH (25 nmL), and heated at 70 C

for 3.5 hapd evarignicangercandatler discases 8nd aenditions thal SICTFREENE PRECSEPNSHE? r educed

20 pressure. r EA.G%‘F urified by colum chromat ography
(hexane/ A%P@g?ff to glf‘@gﬁogorrpound 8 (395 ng) as colorless oil. ¢c) CHO

DBU ~~COzMe Ph3P=CHCO2Me 1/ s I/ 9 [01391 To_a, stjrred.sol ution of conpound
8 (383 ngl0115b3 Thesnatheds afdheirseent myeptign pisally nvalygadmipisferng tp 3 subjechin

I d ' t .
Fenct i on eeifolThetbpic AR, b FOGnO0H of s BoBSH dHorllIE M, T WBEE. |
g, 3.05 rephencaand tiéngokduoh adivassterting wiltldepend i Igige patt ci0fle Selecdéd er

cooling, the reaction m xture 55 W) 2004/047755 PCT/ US2003/.037574 was
washed wi therapsydiesesent, the patyre of the cogditiendbemedrested, tisgopditian of the subiget and t he
organic | : dg : T, |

purified yﬁ£d6 T %@6%‘?@8?%%%& ?ﬁgﬁcfﬁgpﬁggg g'%%?ﬁs gfg@vmelggbgl npotrhd 9
(474 ny) adminidtaed asdtheidiscretjon@IZidattendingiplpsicibi? 1 PRder@blgl the cbmPosifions abid

[ 01401 A suspension of 10% pal | adi um on charcoal (50 In a solution of
conmpolfid 9ompounds gfjthe inentishang thepharmygeptieallyjaccepiable,salits thasenfiagsl under t he

at nospher | : : h rl
oL oSphe MnRSEYL gl ps A DRI IR IBeANG b o n ST,
concent r ahddinigtergd iredwsapgsaunging Go(idBun® meag ©abontl 2660 wiglper )y, athowgh 10
pure enough.to be,ijsed for the gext stegs Wi t(il%ut further gsuri fi c%;t ion. e)
a~/ ca Me iationg will necessanly occur depending, as noted above, on the disease target, the patient,
and the route of administration. Preferred dosages are administered orally in the range of
15 about 0.05 mg/kg to about 20 mg/kg, more preferably in the range of about 0.05 mg/kg to
about 2 mg/kg, most preferably in the range of about 0.05 mg/kg to about 0.2 mg per kg of
body weight per day. The dosage employed for the topical administration will, of course,

depend on the size of the area being treated.
Combination therapy with additional active agents

20 [0116] The present invention further provides methods of using a compound or
composition of the invention in combination with one or more additional active agents,
depending on the desired target therapy (see, e.g., Turner, N. et al. Prog. Drug Res. (1998)
51: 33-94; Haffner, S. Diabetes Care {(1998) 21: 160-178; and DeFronzo, R. ef al. (eds.),
Diabetes Reviews (1997) Vol. 5 No. 4). A number of studies have investigated the benefits

25 of combination therapies with oral agents (see, e.g., Mahler, R., J. Clin. Endocrinol. Metab.
(1999) 84: 1165-71; United Kingdom Prospective Diabetes Study Group: UKPDS 28,
Diabetes Care (1998) 21: 87-92; Bardin, C. W.,(ed.), CURRENT THERAPY IN ENDOCRINOLOGY
AND METABOLISM, 6™ Edition {(Mosby - Year Book, Inc., St. Louis, MO 1997); Chiasson, J.
et al., Ann. Intern. Med. (1994) 121: 928-935; Coniff, R. et al., Clin. Ther. (1997) 19: 16-26;

30 Coniff,R. ef al., Am. J. Med. (1995) 98: 443-451; and Iwamoto, Y. et al., Diabet. Med.
(1996) 13 365-370; Kwiterovich, P. Am. J. Cardiol (1998) 82 (12A): 3U-17U).
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cr -~ ~NONO 10 Ex. 2-4 [0141] The Exanple 2 procedure was applied to

conpound 10 on a 436 ng (1.94 mmol ) scale, yielding Ex. 24 (231 ng) as a
colorless crystal, mp.: >250 C. IR (cm): 3310, 15 2922,1702, 161

(ESI +): 40% 0% 4HE¥7759H NVR (DVBO d6, 400 MHz): 1.04-1.09 @L 5’2111)3’03157213 (m
IH) 143150(m4H) 1.60 (s, 6H), 1.83 (br d, 4H, J=11.4 Hz), 2.25 (t,

( d 2H J@él"a) Fgfpa?gcdl%@, ﬂ%?ud}_%p?&lé%ﬁ%g%wwatg ﬂ%?diﬁgtg%%&ed @%@,&%Tﬁa 7.63

.y, | CONMgduliMidh ddir, be\ fulthid: imidrovied in many hstantces by the addion N 2 6edexd agem tEx. 2-5

0142 Th | 2-2 d d Ex.. 2-4 12
oo e Berapeufic fapmBk ConBmaudn ey indidss AgmisEop Sl adingley 0. \ 244 246
C. IR A . 602.
v (st i;‘% et doSfa A i Co Rl HRERRILRDII i 18 eher ‘]"3)‘%,@“‘{%29

(m 18, df féﬂmﬂal@m@ me dn-mprejadémlo('lgl aclivd agent 3s ol asladministtatiof ofaHz) , 2. 09

S 1y Aopapoind obfpriyot 478 gl hetye ggent ts v sirgSpimiapeniée) Bodagey 5 ('
Exarrpl e 2fo§mul@t101@ﬁé’f ex g(e 3 c6EBEnd b bt 1hnd aNARIE- (l,‘d\a. fedNcfike Q&mH}Qr

NO CH3 2-6 (0143) The Exarrpl e 2-3 procedure was applied
to Ex. 2- ahndm adnmast:md(to tigohuman| S)ijls@t together inyaj singlé oral Easagec@npcmtmg)suds a

| orl tal, 0 C. , 638, 159
(ESi ) - at8 Hlshyr cappilianRenthAgEr LS DESmRtEredin ST gral A Sgborm s
3H§ l;() 22%fere s%'p'ﬂrate]dogggc(fﬁhnﬂlbﬁons]arélﬁsea 4 BorthPourfltdf fornBB1 & oftb ordhibred =10. 7

addmonal active agents can be administered at essentially the same time (i.e., concurrently),
or at separately staggered times (i.e., sequentially). Combination therapy is understocd to

include all these regimens.

[0118] An example of combination therapy that modulates (prevents the onset of the

15 symptoms or complications associated with) atherosclerosis involves administering a
compound of formula I in combination with one or more of the following active agents: an
antihyperlipidemic agent; a plasma HDL-raising agent; an antihypercholesterolemic agent,
such as a cholesterol biosynthesis inhibitor, e.g., an hydroxymethylglutaryl (HMG) CoA
reductase inhibitor (also referred to as statins, such as lovastatin, simvastatin, pravastatin,

20  fluvastatin, and atorvastatin), an HMG-CoA synthase inhibitor, a squalene epoxidase
inhibitor, or a squalene synthetase inhibitor (also known as squalene synthase inhibitor); an
acyl-coenzyme A cholesterol acyltransferase (ACAT) inhibitor, such as melinamide;
probucol; nicotinic acid and the salts thereof and niacinamide; a cholesterol absorption
inhibitor, such as B-sitosterol; a bile acid sequestrant anion exchange resin, such as

25  cholestyramine, colestipol or dialkylaminoalkyl derivatives of a cross-linked dextran; an LDL
(low density lipoprotein) receptor inducer; fibrates, such as clofibrate, bezafibrate,
fenofibrate, and gemfibrizol; vitamin B (also known as pyridoxine) and pharmaceutically
acceptable salts thereof, such as the HCI salt; vitamin B, (also known as cyanocobalamin);
vitamin B; (also known as nicotinic acid and niacinamide, supra); anti-oxidant vitamins, such

30 asvitamin C and E and beta carotene; a beta-blocker; an angiotensin II antagonist; an
angiotensin converting enzyme inhibitor; and a platelet aggregation inhibitor, such as
fibrinogen receptor antagonists (i.e., glycoprotein IIb/HIa fibrinogen receptor antagonists)

and aspirin. As noted above, the compounds of formula I can be administered in combination
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(t, 2H, d=7.7 Hz), 2.50 (m 1H), 4.11 (s, 1H), 5.26 (s, IH, 6.22 (br s,
2H), 7.23 (d, 2H, J=8.1 Hz), 7.35 (d, 211, J=8.1 Hz), 7.62 (s, 1H), 11.73
(br s, 1H) % @,gpslze 2-7: a) CZEl CzH O O 11 12 10 11 (3
nm., 18.82 an*#) oﬁ?gn 0 nL of ethanol and NaCH sol ution 20&(\%&5&2%&52@
together at roomtenperature for 3 h. Solvents were then renoved in vacuo,

and 12 myief méld thifsh oSAdditicnal ¥@ive agéif dfor E0AnpFleUednsbihaialoNaasmpshidst ed
with 25 nL of AcCEt, and the extract was washed with brine, dried over

MyS04, andomaa dmithandiMGCoAdeductass intfibitarde.gx lnyastabmpssnyestatin anghi ch was

bt Us00 3T Y SESHERT ol seifibhunt 8 Ewa R 5h SRGRRA Rkl g6 77>
sol uti on ahdarsleckeenpound 12 (1.594 g, ca. 11.21 mmol) in 15 nL of THE was
added 1.0M PhgBr (24.7 nL, 24.7 mmol) at 0 C and stirred for 30 mn. After

5 addi kio 10 f r < 1T .ol £ ' .
sol uti én. q‘}ﬁ@l aqﬁlg%)tlt}és} exﬁgl %rOf\/(\;/ggl%éx I)F%c cg?%%gggénn’h%%ﬁ %%M g%’ibcfsﬁg
extract waelatedslisoedess, whebdih te, cotfpoatidsoafabrmity BE¥h beeltectioelgantd mtcdehbimtsacuo

to afford crude conmpound 13, which was_ used for_the next reaction.wtbvut
further povith feraxpample, phenyiprepanolapuine, phepternying, digthylgropton, mazingehs] To a

oL of * Dye ERTEnR Attt e RN e 30 altaliror Spthahact: Multiihe, M 10
addi ti on qastroibtestinabfipaatidiibitdr Gualjuconistat)ayel lepiss. Exthéragent used i thatifg  of
AcOEt, and the extract was _washed with water and _brine, dried over S,

and cdfcePbrutvet obssitaelated gsaurers can be uird in eombpapewih sampardsiof fersnulabd
for the n%lu&iﬁg%} Mlé, hlgwopéﬁ{{&er\‘a,ren&%étgﬂn? @ﬂdl%}tolgﬂin%%esﬁgaﬁ@ﬁn,m 14 15

histamine Hj receptors, dopamine D, receptors, melanocyte stimulating hormone,

corticotrophin releasing factor, galanin and gamma amino butyric acid (GABA).

[0120] Another example of combination therapy can be seen in modulating diabetes (or

15  treating diabetes and its related symptoms, complications, and disorders), wherein the
compounds of formula I can be effectively used in combination with, for example,
sulfonylureas (such as chlorpropamide, tolbutamide, acetohexamide, tolazamide, glyburide,
gliclazide, glynase, glimepiride, and glipizide), biguanides (such as metformin),
thiazolidinediones (such as ciglitazone, pioglitazone, troglitazone, and rosiglitazone);

20  dehydroepiandrosterone (also referred to as DHEA or its conjugated sulphate ester, DHEA-
SQy); antiglucocorticoids; TNFe inhibitors; o-glucosidase inhibitors (such as acarbose,
miglitol, and voglibose), pramlintide (a synthetic analog of the human hormone amylin),
other insulin secretogogues (such as repaglinide, gliquidone, and nateglinide), insulin, as well

as the active agents discussed above for treating atherosclerosis.

25 [0121] Still another example of combination therapy can be seen in modulating
hyperlipidemia (treating hyperlipidemia and its related complications), wherein the
compounds of formula I can be effectively used in combination with, for example, statins
(such as fluvastatin, lovastatin, pravastatin or simvastatin), bile acid-binding resins (such as

colestipol or cholestyramine), nicotinic acid, probucol, betacarotene, vitamin E, or vitamin C.

30 [0122] In accordance with the present invention, a therapeutically effective amount of a
compound of formula I can be used for the preparation of a pharmaceutical composition

useful for treating diabetes, treating hyperlipidemia, treating hyperuricemia, treating obesity,
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10147] Crude conpound 14, 15 nlL of CHC13, trifluoroacetic acid (3.02 ni,
39.4 mol) and triethylsilane (3.02 nL, 22.5 nmol) were stirred together at
65 C for 20 addition of 25 nL of water, the _organic la er was
separ at edﬁvaég%@g%\ﬁgth brine, dried over MSO4, and con&&h ﬁ?sé? 23837544 vacuo.
The residue was purified by silica gel col um chromat ogr aphy

(hexane/ e) CO Me
coone 19T e e SRR st S g e TR ol U kien 20

sol ut i on dehsitoligopotein] &nd(for Seafings pSAemting o rtdmcm the risk ofidsDelopeng  added 10%
Pd/ C (240ﬁ5‘_33%%~Jﬁc The m xture was stirred at roomtenperature for 5 h under an
at nosphert Q¥ e of hydrogen. The catalyst was renoved by filtration,
and filtrate was concentrated in vacuo to afford crude conpound 16, whi ch
was used 0823]t ha fuethxar ex@apleuqf noslbwatmm therapycam be sqs0in madalatiog denmatolgg:enle

(TR Rgitighs et ComnGiot S BT T aihg <BErtivelty Reg ShpdapliafOR s B 2% S

h. After acdél td Qaleqfeaﬁﬂem M@tkinoin, 40xyichairROteaatkelindyQlicyiae) snd r act ed
with 40 nL o AcOEt, and éegextract was );v(\;/gs hed vmdt;%water %lﬁtd)brlne dried

over MySGsborsiric damatitis ireatmnisi(antifongs! agents such ds Pimbrzole kplooerhzale). as a

m xture of, di astereoner,s at i 1 i.ch, was se for,the ngxt reaction
Wi thout {YIPEREE: chrwadégf fefpufafcaprbe tERAY BRI Shancd ebinifekbal U101 | )
: 0 N O 1Rliddrylef dnds & ﬂ%@%lﬂh‘?lrﬁh@mhﬁot?a'ﬁc}ﬁﬂﬁmﬁ, j‘élhe@hﬁéﬂﬂ%@ was applied
to conpound 1?’ 8 mmol ) scale, yielding Ex. 2-7 (54 np) as a

oo 0 e A4S S&" aﬁ%ﬁﬁwﬁ%&a@%m&ée%#y o i Seen Zg%flmlﬂlgﬁ%‘lffm%ﬁﬁ o
6H), 1.82miy ﬁ?er(dﬁea.?d‘%\IAﬂL]QY'ﬁ}eﬁ)ﬁn tohpaihl of Prdtad.o3f be 'Effeéti‘@ely wseddn 20 2. 61

(m 1H), 6.91 (br s 731d2HJ86Hz)765( 2H, J=8.6Hz), 7.95
(s, IH, combmatmn with hepatoprotectwe agents such as ursodeoxycholic acid and betaine.

[0125] Additionally, an effective amount of a compound of formula I and a therapeutically
effective amount of one or more active agents selected from the group consisting of: an

15  antihyperlipidemic agent; a plasma HDL-raising agent; an antihypercholesterolemic agent,
such as a cholesterol biosynthesis inhibitor, for example, an HMG-CoA reductase inhibitor,
an HMG-CoA synthase inhibitor, a squalene epoxidase inhibitor, or a squalene synthetase
inhibitor (also known as squalene synthase inhibitor); an acyl-coenzyme A cholesterol
acyltransferase inhibitor; probucol; nicotinic acid and the salts thereof; niacinamide; a

20 cholesterol absorption inhibitor; a bile acid sequestrant anion exchange resin; a low density
lipoprotein receptor inducer; clofibrate, fenofibrate, and gemfibrozil; vitamin B and the
pharmacentically acceptable salts thereof; vitamin Bi,; an anti-oxidant vitamin; a  -blocker;
an angiotensin II antagonist; an angiotensin converting enzyme inhibitor; a platelet
aggregation inhibitor; a fibrinogen receptor antagonist; aspirin; phentiramines, 35 adrenergic

25  receptor agonists; sulfonylureas, bignanides, a-glucosidase inhibitors, other insulin
secretogogues, insulin and a hepatoprotective agent can be used together for the preparation

of a pharmaceutical composition useful for the above-described treatments.
EXAMPLES

[0126] 'H-NMR spectra were recorded on a Varian Gemini 400 MHz, Jeo! Alpha 300

30 MHz, Bruker DPX 300 MHz, Varian Mercury 400 MHz or Bruker Avance 500 MHz NMR
spectrometer. Significant peaks are tabulated and typically include: number of protons,
multiplicity (s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br s, broad singlet) and
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11.92 (br s, 111). 59 WO 2004/ 047755 PCT/ US2003/ 037574 Exanples 2-8 to
2-268: [0151] The conpounds shown in Table 2 are obtained in the sane manner

as in Exar%be%o%m ?%rough 2-7. 5 Exanple 3 a) 00 NH A pdN/E536630395QH |\
H -Ij 181 01 1 To a stirred solution of 4-hydroxy-4-phenyl pi peridi ne
(18) (1.00 g, _5.64 muol) _and Et3N (0.94 nL, 6.77 nmol) in 10 nl.__of CHC13
was added ceuphing @RERPIS)IA Hsrtzd IR specdra wergrgeprded opa hiegdn Elmer 1600 BlriR st 2y v ed

for 1 h. /ﬁek}g@@ﬂ@é@&%ﬁu&fm.om@ggécuom&yg%ggggegl?g%gea 445 3ApaF at ed,

dried over concentrated 1 n cuo to conpound 19,
whi ch was me dvérathaigee follewed bg aled febativeiabinmlancd eff datlefong(in pdrentheses)n Stiding 0 N
}'" _COEt CO2ElI . 011CH &9'20 15 [%?3] Cruﬂe cor{%?u d 19, 10 of CHC13,
trifl uor oAvatenals ithg synthests examplay beloyarejeitherayatighle frag commereial gousees,such 11 3

ol ) yer %s%lhrri({he@lh ﬁﬁté@rmnuaﬁﬁeegwgéon%ié A,'(A)‘I'Lt Mireratiid Enl QRRfs, 15 L of
wat er, “the organi ¢ I'ayer was separated, washed 'w t bFi ne, dried over

My ISO4, anﬁ\mmam aﬁaﬂi(nithe mpg\esct;;'ﬂmg /h%m thene am:pterlunéahi:@é iﬂnﬂle?:l})bﬂggcal ?el
colum chronat ogr a exane/ AcOEf = 0_gi,ve conpqu as
pal e yell 6\7@‘6?‘#‘3.-9%%6%“8{;} iﬁg (mahxgig)g@raw- %‘tj@%é\ﬂhyf Qﬁéi%égﬁfeﬁﬁ‘c’ﬁst irred
sol ution qf m ﬁhlllil T M iieh SviAle @La; am? 10%
Pd/ C (200(1?%‘;2. e ﬁ%l%t}lrjrrérlévggg)s’ti rre&dpg?h?tgg 't enpe é‘%‘h@@ or yﬁqgl%ger an
at nospher iW¥S@r(¢sthyt-8-Gf -dhyethplgmmopidpy cabead jeide)diOB eftavaldorypehidttiazald)on,

and filtrat .60, WO 2004/ 047755 P 1037574 concent in vacuo
to af fifr d?%f_?eﬂ\@’ggé’gs%mﬂ" 400iien 5. DY (b RABO Rk tPP b JOYF NV hout
further pyihbhGRbiinide), DMSO (dimethyl sulfoxide), AcOH (acetic acid) and ACOEt (ethyl

acetate). Other conventional abbreviations are used herein: for example, a methyl group is

often provided as an unlabeled terminal "bond", according to accepted practice.

15 Example 1
[0127] This example illustrates the preparation of the compound designated Ex. 1.

Br
NH]

NH, Br

. WH, N7 T N\
N + — |
l Br ./

= N (s}

N oH o

Ex. 1

[0128] To a suspension of 4,5-diamino-6-hydroxypyrimidine (1.0 g, 7.93 mmol) and 4-
bromophenacy! bromide (2.2 g, 7.93 mmol) in EtOH (20 mL) was added NaHCQ; (666 mg,
20 7.93 mmol), and the mixture was stirred for 1.5 h at 80 °C. After cooling, the reaction
mixture was concentrated, and the residue was diluted with CHCl; (40 mL). Afier filtration
of insoluble material, the filtrate was concentrated. The residue was triturated with toluene to
give the desired compound Ex. 1 (840 mg) as a pale yellow crystal, m.p.; >200 °C. IR (cm
Y. 3291, 3145, 1634, 1586. MS (ESI+): 305, 307 (100). 1H NMR (DMSO-d6, 400 MHz):
- 25  5.44 (s, 2H), 7.10 (brs, 2H), 7.69 (d, 2H, J = 8.6 Hz), 7.93 (s, 1H), 8.03 (d, 2H, J = 8.6 Hz).
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d loll ON 10 70 "OCEl ~=NE O NIII{ O30 NO 21 Ex. 3 5 (0155] The
Exanple 2-c) and 2-d) procedure was applied to conmpound 21 on a 58 ng (0.46

nmol ) sca g Ex. 3 (20 ny) as a colorless cryst

188. 8- 190L"§’i‘!““&*ﬁ%1 cms): 1618, 1460, 1440. NS (ESI +): %B’U%"g?fﬁmsm NVR
(DVMSO-d6, 400 MHz): 1.46- 1.67 (m 2H), 1.6 (s, 6H), 1.81-1.94 (m 2H),
2.72-2. 98E,f,m, |2|1|)3t031_3-1-3 34 (m IH), 3.63-3.71 (m 1H), 4.34-4.46 (m |H),
6.98 (b 2l|)—|) d, 2H, J=8.4Hz), 7.67 (d, 2H, J=8.4Hz), 10 7.95 (s,
1H). Exarrpl e 3- 2 to 3 3: [0156] The conpounds shown in Table 3 were

IOllg/}:aiOn:lepg%é]Al C?gggoﬁg&?@&ﬁ’v [Hhuoro gwggendzbt?iﬁédigfﬁnig_r? A@%Wﬁ’r%l ,llai Sﬁ‘l Eum
chlori de Kzarfgleg, 18.96 mmol) 20 and isobutyryl chloride (1.0 nmi, 9.48

mmol ) were m xed under Ar and the m xture was stirred at room tenperature
for 15h. The reaction mixture was poliZample o jce water with stlrrlng and

ﬁéhrc%‘ét ) PhiRShaghl skt B el A Arha DR ARG KPS et s

removed to give conpound 23 (1.47 g) as colorless oil which was pure enough
to be used for®dthe next step 25 without further purification. 61 WO

2004/ 047755 PCT/ US2003/ 037 ) FHNF:) i O 24 _Q158) To a solution
of conmpound 23 (50 ny, O. ) in DVMBO (0.5

1 2
[0131] At 0 °C, to a solution of triethyl phosphonoacetate (2.6 mL, 12.91 mmol) in

10  DMF(5.5 mL), sodium hydride(60% in oil, 517 mg, 12.91 mmol) was added portionwise, and
the reaction mixture was stirred at room temperature for 30 min. A solution of 4-
phenylcyclohexanone in DMF (2.0 mL) was added. Afier stirming for 0.5 h, the mixture was
poured into 5% ag. KHSO4 (10 mL) and extracted with diethyl ether {10 mL). The organic
layer was successively washed with water (5 mL) and brine (5 mL), dried over MgSQO, and

15 concentrated. The residue was purified by column chromatography (hexane/AcOEt=7/1) to
give compound 2 (2.0 g) as colorless oil.

b)
AN O o~

2 3
[0132] To a stirred solution of 2 (500 mg, 2.05 mmol) in EtOH (5 mL) was added 10%
20 P&/C (50 mg). The mixture was stirred at room temperature for 1 h under an atmospheric
pressure of hydrogen. The catalyst was removed by filtration, and the filtrate was
concentrated in vacuo to afford crude compound 3 (491 mg) as colorless otl, which was used

for the next reaction without further purification.
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pi peridine (119 ILL, 1.2 mmol) and the m xture was heated at 140 C for 5 h
under At. After 5 cooling, the reaction mxture was diluted with ether (10
m.) and wa ] % KHSO4 (10 ni), water (10 nL) and byj The
organic Ia%tfgov(\’gﬂg}ﬁ?slsed over Na2SO4, and the solvent vvas%@%é@g’o%)"bl ve
conpound 24 (65 ng) as colorless oil, which was pure enough to be-used for
the next Wi t Reglct 4 4 it ABAhpBlAPE (27 ma) 1. M MbhotNn! CHAR, (18 miy(~ -~
N G0 1005TE AL (G150 oA S cpipSnd ¢ co’}lr%lognd 24 j(\{64 n%"z% >80l )
in DVE (1 anhydromsy 41C16 (O m204Bnmad)ovas added pertion@isernd thenadbrogropsobueyrid | |

S0 mi oS s B P Rtk Viees At 3P f PO R0 ik
(17.5 1, yfhs bufdiibicd Walthnd debficled vAHIGHONS knL JEUR dohibliedUspaniigevat o1

(I m) and the m xture was refl uxed overn;g)gﬁt. After cooling, EtOH was

removell umdesucossiodlyl waslexlswithe sat INaHE Qe (5 wd ) dud buipes (SonLhdegd wverrMagOrand 10

m.) and washed wi,th, I N NaOH (10 . and brine Q rn The ,organi-c..l.ayer
hab ar i ed CUBRTalily db sHe AT OUHTFAP L Ao B oo R g s iy RFERRID 6

t hin-| ayerg;\@momhggamwmg};wl@&ssgilyent CHCI 3- MeCH (9: 1) t'o gfford Ex. 4
(40 ng) as a pale yellow crystal, mp.: 191-193 20 C IR (cm'~): 3318, 2933,
1606, 158. M5 @ESI+): 338 (100). 1H NWR (DVSO-d6, 400 MHz): 1.58-1.62 (m
6H), 1.62 (s, 6H), 3.26 (br s, 4H), 6.79 (br s, o 29 (d, 2H, __J=9.4

Hz), 7.63 (d, 2H, B fiz) 0 7. 91 (s, I1H). 62 047047755 ()X

PCT/ US2003/,037% 2np) eNn?-jQH,to 4-7: NRO16 e conpouns @ n“Tabl e 4
wer e obt aig t he sane ras imms e 4. 5 Exanp a) ci 00O
27 [0161) -o03-Chl oroacet ophenone (0.5~ 3.85 mmol ), ed KOH (2.16 g,

38.5 nmol ), 18-cfown-6 (102 nyg, 0.385 nmol), rethyl iodide (1.82 ni, 30.8
mml) and 12 m, of 10 toluene were stirred to@et her at room ti‘perature for
3 days. After addition of 30 nL of water, the extracted
with 28 MioPfs; ACCQES.DigdRthd 88 y80k RHimidRR (98¢ 0.50 mmol) was mixed with IN HCI
aq. (0.50 mL, 0.50 mmol), water (2 mL) and EtOH (2 mL) and compound 4 (395 mg, 1.00
mmol) in EtOH (2 mL). The reaction mixture was refluxed (105 °C) for 12 h. The reaction
mixture was concentrated to half amount of volume. The residue was adjusted to pH 9-10
with 2N NaOH aq. The resulting mixture was extracted with AcOEt (5 mL). The aqueous
15  layer was adjusted to pH 3-4 with 10% citric acid aq., extracted with AcOEt (5 mL). The
organic layer was washed with water (5 mL) and brine (5 mL), dried over MgSQa.
Evaporation of the solvent gave a crude Ex. 2 (54 mg, mixture of cis and trans 1somers). The
first organic layer was washed with water (5 mL) and brine (5 mL), dried over MgSQj.
Evaporation of the solvent gave a crude compound 5 (126 mg, mixture of cis and trans
20  isomers), which was used for the next reaction without further purification. To a solution of
crude compound 5 in EtOH (1.2 mL), THF (1.8 mL) and water (1.2 mL) was added 2N
NaOH aq. (0.45 mL) after stiming at 40°C for 4 h. The reaction mixture was concentrated to
half amount of volume, and added to water (2 mL) and washed with AcOEt (2 mL). The
aqueous layer was adjusted to pH 3-4 with 10% citric acid aq., and extracted with AcOEt (5
25 mL). The organic layer was washed with water (5 mL) and brine (5 mL), dried over MgSQO,.
| Evaporation of the solvent gave a white solid (113 mg). The white solid (113 mg) and crude
Ex. 2 (54 mg) were combined and recrystallized from EtOH to give Ex. 2 (92 mg, trans
isomer), as a white crystal, m.p.: >270°C. IR (cm™): 3320, 2929, 1702, 1601. MS (ESI+):
395 (100). 1H NMR (DMSO-d6, 300 MHz): 1.10-1.16 (m, 2H), 1.45-1.84 (m, 13H), 2.15
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with brine, dried over MgJSO, and concentrated in vacuo to afford crude
conpound 27, which was used for the next reaction w thout further
purification. b) NH NC NOOJI15 27 Ex, 5 (01621 Thepg%ﬂgg 9/03475 ocedur e
was appl i 80 28948 Fdund 27 on a 60 ng (0.47 mol) scal ePCVPRTUIRY Ex. 5 (40
ng) as a colorless crystal, mp.: 117.2-133.4 C. IR (cni 1): 1639, 1583,
1468. M5 (&3H1)=6.089), ¢ 5aQn, 1H) ONVRbr DNED, dB0 (4.0H,NHB)AHZ), T64 (ds2HEH)8.4Hz)0 1
(br s, 2H), 7.48 élt 1H, J=5.9Hz), 7.55 (ddd, 1H, 1=5.9,1.3, 0.8Hz), 7.67
(ddd, 1H, 7944s,0M, BL.95 GusolBly) 7. 76 (t, 1H, J=1.3Hz), 7.97 (s, 1H). 63
Exanple 5-2 to 5-3: [0163] The conpounds shown in Table 5 were obtained in
the sanme manner as in Exanple 5. 5 Exanple 6 a) CO2H CO2H Br Br N0O2 0 22
28 [0164Exdmpk 32irred sol ution of conmpound 22 (20.0 g, 54.5 mmol) in 160
m. of CHC1l3 was 10 added dropw se 96% sul furic acid (12.1 nl, 218 mml) and
60% nitric acid (4.56 nL, 59.9 Hat 0 C and stirr é‘trr"%"arreterrperature
for 30 min. The reactign m w8s then pguredd r@shed ice (150 Q).
The organic | ayer ith vvat'e‘r-'('S'ON S brine (50 m.), dried
over MgSO™4, and conc d in vacuo. The rlg '0 was purified by
crystallization from caEt/Hegt ane (1/2,120 ), oegi_ge conpound 28 (18.4
g) as a pale 15 yell ow crystE 12, b) CO2H CO2H Br | N6 NNZ 0 O 28 29
[01651" To a stirred suspension of Zn (15.9 g, 218 mmol) in 150 nL of acetic
aci d, 20 {¥3pbundessqlutioroofEx.2980 120 mme!)an DAMF (bt milgrwvassddet HOBE and

min | The HECH hmec 02 apdlh TR O A2Rhe Spioh i ¥eos o agn (AL,
filtrate W33 naABKEThE Ada8Hon MivafeUoas slifrel BErobASteMperanas ford@de drGHRture 150

m.), washed with water (50 ni) and brine (50 nL), dried over MySOH4,
was poured into sat. NaHCO; aq. and extracted with AcOEt (3 mL). The organic layer was

10 successively washed with water (3 mLx2), sat. NaHCQO; (3 mL) and brine (3 mL), dried over

MgSO;. Evaporation of the solvent gave a white solid (69.5 mg). The solid was slurried with
EtOH to give compound Ex. 2-2 (48.2 mg) as a white crystal, m.p.; 224-226 °C. IR (cm™):
3348, 2923, 1672, 1604. MS (ESI+): 394 (100). 1H NMR (DMSO-d6, 400 MHz): 1.03-
1.22 (m, 8H), 1.4-1.49 (m, 2H), 1.70-1.82 (m, 5H), 2.14 (d, 2H, J=6.9Hz), 2.54 (m, 1H), 4.11

15 (brs, 1H), 5.27 (br s, 1H), 6.23 (br s, 2H), 7.25 (d, 2H, J=8.0Hz), 7.36 (d, 2H, J=8.0Hz), 7.61
(s, 1H), 11.75 (br s, 1H).

Example 2-3:
.’HrOH .f\rrOH
NH, ° o NHy °
N = N\ N N
L, U,
N0 N"TO
Ex. 2 Ex. 23

20 [0136] At 0 °C, to a solution of Ex. 2 (120 mg, 0.30mmol) in THF (3.6 mL) and McOH
(3.6 mL), NaBH, (194 mg, 4.86 mmol) was added portionwise and the reaction mixture was
stirred at 0 °C for 20 h. 2N NaQOH agq. (0.46 mL, 0.91 mmol) was added and stirred for 30
min at 60 °C. The reaction mixture was concentrated to half amount of volume. The residue
was added to water (3 mL}) and washed with AcOEt (3 mL). The aqueous layer was adjusted

25  to pH 3-4 with 10% citric acid aq., extracted with AcOEt (5 mL). The organic layer was
washed with water (5 mL) and brine (5 mL), dnied over MgSO,4. Evaporation of the solvent
gave a white solid (150 mg). The solid was recrystallized from EtOH to give Ex. 2-3 (97 mg)
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and concentrated in vacuo. The residue was purified by crystallization from
Et OH H20 (3/1 25 50 nmL), to give conmpound 29 (9.36 g) as a white crystal.
64 C) CO2HwH eC11 OO 29 30 [0166] To a stirre of
cupper chlori de?l J‘\Hy(G 30 g, 44.5 mol) in 135 nL of 5 acgggfﬁéﬂ&g@$§34d d
tert-butyl nitrite (5.88 nL, 44.5 mmol) at 0 C, then added portionw se
conpound 28 aehiRQrgstal2.pl: a9 @ decsrhpdsed). aR(@m B4 RH2T,U660 13952 MS
Then the mxture was stirred at roomtenperature fo 1 h. After addition of

ON HCI, t KBSH)xB07 619 1HAMRADMSOwl6, ROAMED: (11801 A7 (0, 3D 140-1 53 (mvaH),

successi vel 1 t9f (@ ),
dried ove‘ral %@Qfgnéc@ %g%tlghﬁﬁégg (??I\Jlf’aj\éﬁo %@g@*@ée%% %{]’r EQ@J by
silica gels, 219}, 7ot bhs,oHY DG04d 2, (EBICHI), AXHd-LR/ I=841H3), 7.64 ¢4, \1¢]). conpound 30
(7.40 g as a pale yellow crystal. d) CO2H CO2H C Br I ~y OO30 31 15
[0167] 2 To Kxample 243 sol uti on of compound 30 (100 ngy, 0.31 mmoi) in 1 L of
DVE was added ,25% HBr- AcOH sol ution (89 nL, 0,372 nmol) and bromne (19 mi,
0.37 mmol ) at 87 C and stirred for 7 hr at roomtenperature. After addition
of water, the mxture was extrgted with AcCEt, grgasel c | ayer was
washed with water and bri ed FOSBECHRNSO ndration of the sol vent
gave crude conpound 31 ( 20 solid, which was used
for the next reaction w tWéut further purific on. &) NH2 NH2 Q02H 2HC
CO2ZH NOHNH2 Br G NI N C 00 31 Ex. 6 65 (01681 To a solution of
conpound 3137361 Tgpa stirred syspensjoni of mtmmthﬂ)riphaeylahmhom;lmmloﬁde (3.14 ¢,

vetar (1 TR B Ve W PSR 51658 Emwbabthgi) "
m xtung wesherdded-ghenMNafiokekafone () (4b@ g, rmmin}n@)wag fldetxethefBlutibnThe Af t er

cooling, the reaction m xture was adj usted
mixture was stirred for 1 h at room temperature, heated ovemnight at 70 °C. Afier cooling, the

reaction mixture was poured into sat. NaHCO; (40 mL) and extract;d with ether (50 mL).
The organic extract was washed with water (40 mL) and brine (40 mL) and dried over
Na,S0y4, and the solvent was removed to give crude compound 7 (2.19 g), which was used to
15  the next step without further purification.
b)

CHO

~ “OMe H.O+
3

7 8

[0138] The crude compound 7 (2.19 g) was mixed with 80% aq. AcOH (25 mL) and
heated at 70 °C for 3.5 h with stirring. The reaction mixture was concentrated under reduced
20  pressure. The residue was purified by column chromatography (hexane/AcOEt=20/1) to give
compound 8 (395 mg) as colorless oil.
<)
CHO gy vy -CO,Me
Ph,P=CHCO,Me

D —— ]

8 9

[0139]  To a stirred solution of compound 8 (383 mg, 2.03 mmol) in toluene (20 mL) was
25 added DBU (365 pL, 2.44 mmol) and the mixture was heated at 80°C for 5 h under Ar. Then
to the reaction mixture was added methyl (triphenylphosphoranylidene) acetate (1.2 g, 3.05

mmol) and the mixture was stirred overnight at 100 °C. After cooling, the reaction mixture
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5 pH4 with 4N HCl and stirred for Ihr. The deposited solid was coll ected by
filtration, washed with water, and dried in vacuo to give Ex. 6 (354 ng) as
an orange 2H CO2H Br Br CI O O0O22 31 10 [0 Lternative
preparati 3’%93‘#0(1@{?75 0 a stirred solution of conpound 22 3’%3%’%3%3%%72
mmol) in sulfuryl chloride (0.219 nL, 2.72 mmol) was added al um num chl ori de
(127 ny, whs Qbshetwith) 5%REHSO (80 uﬂi)psaamcomo&aqmdamxﬁ(mmq atdtheed for
2h. The reacti| on m xture was_then poured into ice ter lwgeEj and

ext r act edORRARIR laystes drgd oMer Nazh@s andh eompendrafegy dhe fgst %a‘g"?'ﬁel%]‘ PRELfwERn (20

brin hel it gave
crude corrlggéﬁgwg}lab hzﬁ{e&ﬁﬁk\;’\gg@]&gfgﬁﬁgr he@ﬁ@Bgllidaé ctl o%) gsaboo\?ggsygmpt hout
further purifid@ati on. Exanple 6-9: 20 a) ©C02H CO2H NH2 F O O 29 32

101701 To a suspension of corrpg(# 29 (1.0 g, 3.29 mml) in jct%fm_ of toluene
was added 25 nitroso 3"or obor at e (462 ny, under argon
at 0 C. After stir 30 nin at 024G he mixtur ,, heated to 120 C
and stirred for Af'ter cooling, the soluti was  diluted with AcCEt,
and the organic Ka Jr was shed with water, dr over 2S04, 66V WO

2004/ 47755 PCTI US2003/ 037574 and concentrated in vacuo. The residue was

purified fufqef | | qasifigt mldfmmw RIARIrR 8h BRANYoal (HES Ind ekl ditoalm ilnﬁébl) to
gi ve conp@gng] 32 sé ﬁns as a g%ll e yell ow craygtal }b) CO2H CO2H po /

F OO 5(43%n83 1[9Gmp1)T@E§DHt(ﬂ nddwﬂuﬂmgnnastd mmngaﬁ(easprwglre@f 24
| 4 5% HBr t 356
Tra by om Arofin ARosptEes ouiBHISR o Pabrh terdeithter dngpeatlioh BRRIE wes glteely 1 o,

30 m n at afdRRRPFaSEcHentréd ﬁ,rglaéldmhp&mdqb (488 R) as ¢dI6r1E8s B ILUGAICHRFas
extracted with AcCEt, the organic | ayer was washed with brine, dried over 10

Na2S4 mp@n@whdﬂbgqurferﬁ@lméhstelgmo@rfu@l@r@mﬁwm 33 (454 ny) as a pale

yel | ow sc5I id, which was used for the next reaction w thout further

purifi cat Yon.
_.\“\/COZH
_‘.\\\/COzMe NH,
N7 N\
>
N [8]

10 Ex. 24
[0141] The Example 2 procedure was applied to compound 10 on a 436 mg (1.94 mmol)

i ng

scale, yielding Ex. 2-4 (231 mg) as a colorless crystal, m.p.: >250 °C. IR (cm™): 3310,

15 2922,1702, 1611. MS (ESIH+): 409 (100). 1H NMR (DMSO-d6, 400 MHz): 1.04-1.09 (m,
2H), 1.43 (m, 1H), 1.43-1.50 (m, 4H), 1.60 (s, 6H), 1.83 (br 4, 4H, J=11.4 Hz), 2.25 (t, 2H,
d=7.7 Hz), 2.50 (m, 1H), 6.88 (br s, 2H), 7.29 (d, 2H, J=8.3 Hz), 7.63 (d, 2H, J=8.3 Hz), 7.94
(s, 1H}, 11.84 (br s, 1H).

Example 2-5:

‘\/COIH \\‘/CQNHz
NH3
L y

20 Ex. 24 Ex. 2-5

[0142]  The Example 2-2 procedure was applied to Ex. 2-4 on a 50 mg (0.12 mmol)
scale, yielding Ex. 2-5 (41 mg) as a colorless crystal, m.p.: 244-246 °C, IR (cm™): 3357,
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c) NH2 ~"CO2H NH2 2HCI CO2H NJ OHNHR2 Br F~-NJ I M / F 0 --"--N O 33
Ex. 6-9 15 101721 To a solution of conmpound 33 (454 ny, 1.18 mmol) in EtOH
(6 nmL) was di am no- 6- hydr oxy- 2- met hyl pyri m di n ride
(502 ny, vg(g%gmﬁéand water (2 mnL), and refluxed for gﬁg}vﬁ%@er co‘gl i ng,
to the reaction m xture was added 2N NaOH (5.9 nlL, 11.8 mmol) and refl ux
for 3 hr. moers%omznqwst(nsmemsl(m)nmtrmomasecumoemmg P44 08nt,h 2N

HO and stirred for | hr. The deposited solid was collected b f||trat|on

washed wi t3H), b89wmt bH), 1a4ﬂ:11&9|(’ébl4ﬂh alts oo 1 $3\br &4H.d=00242), 289 (tazHa pal e
|1 I 7 g@gss ! I
\>//v(eare0\(l)vbtS gldngcf ﬁ??a ?3 g’arlregn’tre;?\(ggﬁ asﬁ?’#&]&aﬁp J’fg@ n ’é?@%{d&gﬁ@ 7 a)

CO2H ' CO2r), E692; 2H, 1=8.3 Hr)37.93%s, 101741 To a stirred mxture of A1CIL3
(6.41 % 48.1 mmol) in 30 nL of CH2Cl2 was added Ethyl oxalyl chloride(l.58
m., 14”2 mmol) and conpound 34 (3.0 g, 14.2 mmol) at 0 C and stirred at 0 C
- roomter&&@w&eﬁfor 2h. After the reaction m xture was poured into ice,

10 nL was added to the mi xture and conc. HCl was added unti |
suspended sol ution <10 becane.che&0O:HThe organic | ayer was se
concentrated in vacuo. The regsidue was purified by silica
chr omat ogr aph,( hex X=t=3/11/1) to give c o nd g3 :
white solid. Jb) @028 COPH Et02C mzé‘qﬂ"% o 1?%}5
conpound 38NY(

751 The nixture of
3 D) and N2H4AH20
(1.38 niL, 2B 5 #aH, stirred at 175 C
for 1h aAftd Bo HQRg to roomtenperature, 2N"HC iy, 60 mmol ) and
water (40 nmL) was added and the deposited solid was collected by filtration

to give conpound 36 (%x58-4) as a Ex. 2-6

{0143]  The Example 2-3 procedure was applied to Ex. 2-4 on a 38 mg (0.09 mmol)

10 scale, yielding Ex. 2-6 (19 mg) as a colorless crystal, m.p.: >250 °C. IR (cm™): 3348, 2922,
1638, 1595. MS (ESI+): 411 (100). 1H NMR (DMSO-d6, 400 MHz): 1.04-1.09 (m, 2H),
1.08 (s, 3H), 1.22 (s, 3H), 1.32 (m, 1H), 1.43-1.48 (m, 4H), 1.83 (br d, 4H, J=10.7 Hz), 2.24
(t, 2H, d=7.7 Hz), 2.50 (m, 1H), 4.11 (s, 1H), 5.26 (s, 1H), 6.22 (br s, 2H), 7.23 (4, 2H, J=8.1
Hz), 7.35 (d, 2H, J=8.1 Hz), 7.62 (s, 1H), 11.73 (br s, 1H).

15 |
Example 2-7:

a)

CO,Et CO,H
IOT — [
0 [®)

1 12
[0144] Compound 11 (3 mL, 18.82 mmol) and 30 mL of ethanol and NaOH solution
20 were stirred together at room temperature for 3 h. Solvents were then removed in vacuo, and
12 mL of 2M HCl solution was added. The aqueous layer was extracted with 25 mL of
AcOEt, and the extract was washed with bnine, dned over MgSQ,, and concentrated in vacuo
to afford crude compound 12, which was used for the next reaction without further

purification.
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20 pale yellow solid. c) CO2H CO2Me HO2C Me02C 36 37 [01761 To a stirred
m xture of conmpound 36 (2.57 g, 9.3 nmmol) in 30 nL of MeOH was 25 added
80012(17 mmol) at 0 C and stirred at roomte 4h. The
reaction m%ﬁ?@v\ja%ss concentrated in vacuo, then the reg&?@%@mg{l i ed by
silica gel 68 WO 2004/047755 PCT/ US2003/ 037574 col utmm chr onat ogr aphy
(hexane/ AcCEt-@/l--3/ 1) to give conmpound 37 (2.13 g) as a white solid. d)
Co2Me CO2Me MEQRC Me02C | / N(CH3)2 5 37 38 10177] The m xture of
conmpound 37 (2.13 g, 7.0 efd N, N-di net hyl f orherfUe  di et hyl

acetal -(6.8 nL, 39.7 mmol) @ stirred at 130.C 3 days. Then toluene (20
nm.) was added and the regtN-0ONn m Xture was | gatrated in vacuo to give
crude conpound 38, whi ch was t hen used for & next reaction wthout
further purification. 10 e) ‘t02Me " CO2Me OH t FO MEC2C N (CH3)2 4AN O O N
38 39 10(h{8%) Theow fo&éﬁ%oﬂﬁoﬁ%f‘&%ﬂ@goﬁgoﬁrﬂr}m 594 %’cM'?)l rﬂﬁglz) in 15 mL of

4, 6- Di hydroxy-2- nethyl pyrimdine (883 ng,

stirred aTHEl’@isedﬂ@rl OM Phi¥gBr (285 mlhe24 éacmnol)rat &f(itand etlmfocéﬂuam Mteed in

d d | id
bo | oct ccdsitian ottomE 38 wiahe bt ar G5eT v IR FClSolBR . A SB35
C02Ne C02iher i rtractb withl30 milof cOhlr Cerl@ s wapwaameavm&m@anemer
m xture of " conpound 39 (200 ng, 0.4 9 ‘mmol ) and POC13 (1 nl) was stirred at

90 C for BigSOrand cohesntratedtin vacugits afford emde poupaudildt which avag meed foe thermsatict

was extr ag 5&1011 without further purification.

c)
COH CO,Me
B —————— ]
13 1

[0146]  To a stirred suspension of crude compound 13 and K,CO4 (2.01 g, 14.5 mmol) in
10 mL of DMF was added Mel (0.98 mL, 15.7 mmol) and stirred for 3 h. After addition of

15 mL of water, the aqueous layer was extracted with 25 mL of AcOEt, and the extract was

10

washed with water and brine, dried over MgSQy, and concentrated in vacuo to afford crude

15 compound 14, which was used for the next reaction without further purification.

d)
g COMe

14 15
[0147] Crude compound 14, 15 mL of CHCI,, trifluoroacetic acid (3.02 mL, 39.4 mmol)
and triethylsilane (3.02 mL, 22.5 mmol) were stirred together at 65 °C for 5.5 h. After

COMe

CH

20  addition of 25 mL of water, the organic layer was separated, washed with brine, dried over
MgSO0;, and concentrated in vacuo. The residue was purified by silica gel column

chromatography (hexane/AcOEt=10/1) to give compound 15 (1.5 g) as pale yellow oil.

€)
l CO,Me CO,Me
- T

15 16
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with AcOCEt (3nlL), and the organic |ayer was successively washed with water
(2 mL) and brine (2 nm.). The organic |ayer was dried over MySO4, and

concent r at afloi2Bp43s18. The 69 WO 2004/ 047755 PCTI US2003/ 0%%;.7[%20‘{3%179ye was
purified by silica gel col utm chr omat ogr aphy (hexane/ Ac CEt 0 gl've

TN o 4Rt S mabred 2055 S coraepnd S (i 1 608 TIROD kb TP PRy,

0 30 mml) daedl1 gy ddfinghl mm&n@éwmmdatw{ﬁ%ﬁéamaf oi3%h did dildef i at
roomterrperaturefor 9h ahd then stirred at 60 C for After coollng
to room tampesmmenc pw;esame B[m(dxogﬂn Theratalyst wasiremmved b]? ﬁltr:rrlo)n watﬂltac&juah and

the deposited so col ed by filtratio ive oun 100 ngy)
hs 10 SanEerBlegn Vg ANy rtdgverpayid 6P ich Rt 5P B Renf rehcridn

Co2Me O—‘ngdut Zoutifch@oh. To a stirred solution of 0.93M McMyBr in THE
(12.2m, 1.12 mmol mBs added the 15 suspended sol ution of conpound 41 (100
ng, O. 23 mml) fDn THE (1.5 nmL), and stirred at roomtenperature for 3h.
After addition of water (1 nL) a g N HC1(2 nmL), the pr%cht was extracted
with AcOEt (3 nl), and the ofgayli c’layer was succes 8y Washed with brine
(2 mL). The organic | aye gried over MpSO4 d.cencentrated in vacuo to
gi ve crude conpound 42, ich was then uUsed f}§ he next reaction w thout
further purification. 20 CQgH CO2H C | \ C¥FNQJ OHN O 42 43 70
[01821 The m xture of conpound 42 (crude, 0.23 mml) and AcOH (2 nL) was
stirred at{0149Q0 OChete céthponnd 16 aet 1@ 0d) 6N eOH and ABYMePNE &1.6nel,, Adinatiol( 3 L)

was added to the reaction m xture. and _the fprodt};]c f¥vas extract ed wi th AcOEt
(3 nL), tHB% %s@p@gﬂl\@crp aty@qd together at 70 °C for 7.5 er addition of 30 mL of water,

10 the aqueous layer was extracted with 40 mL of AcOEt, and the extract was washed with

water and brine, dried over MgSQ,, and concentrated in vacuo to afford crude compound 17
as a mixture of diastereomers (ratio 4:1), which was used for the next reaction without further

purification.

g)

CO,Me

15 17 Ex. 2-7
[0150] The Example 2-¢) and 2-d) procedure was applied to compound 17 on a 69 mg
(0.55 mmol) scale, yielding Ex. 2-7 (54 mg) as a colorless crystal, m.p.: >250°C. IR (cm™):
3328, 2931, 1704, 1615. MS (ESI+): 381 (100). 1H NMR (DMSO-d6, 400 MHz): 1.40-
'1.58 (m, 4H), 1.61 (s, 6H), 1.82-1.92 (m, 2H), 1.97-2.08 (m, 2H), 2.24-2.36 (m, 1H), 2.52-
20 2.61 (m, 1H), 6.91 (br s, 2H), 7.31 (d, 2H, J=8.6Hz), 7.65 (d, 2H, J=8.6Hz), 7.95 (s, 1H),
11.92 (brs, 1H).
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was successively washed with water (2 nL) and brine (2 nL). The organic
layer was dried 5 over MgSO4, and concentrated in vacuo. The residue was
purified el colum chromat ography (CHCL3/ MeO£40/1--20/1 t

gi ve corrp%ﬁéb&g)%??g ng) as a orange solid. J) CO2H CORNET/¢§20¢3/0375¢ .
NON O43 44 10 101831 To a stirred suspension of conpound 43 (52 ng,
0.12 mmlExamﬂieKZ(&lbI(—Mrrg 0.37 mol) in DMF (1.5 nL) was added Mel

(0.023 nL t he t_roomt.e era ure for
Sh A t or 101U TdroounBl SheAgiabled e SBiainadit Mol B BBy R B e e (5
nm), and ghhsugRrgani c | ayer was successi vely washed with water (2 nL) and
brine (2 mL).” The organic |ayer was dried over MgSO4, and concentrated in
vacuo. The 15 residue was purified by silica gel colum chromat ography
(Hexgg/AcOEt =4/ 1) to gl ve conpound 44 6,M) as a white solid. k) Ph

Me C Ph N ON O 44 45 41 To a stirred solution of
conpound 44 (1@4 ng, 0.30 mml) in toluene (4 nL) was added Benzophenone
imne (0.255 nL, 1.52 mmol) and Pd(QAc)2 (14 ny, O. 061 nmol ) and
(S)-(-)-BINAP (57 ng, 0.091 mmpl) and Cs2CO3(198 ny, 20. 61 mol ), and the
m xture was stirred at 110 an 23h. After addi Niul\@j‘gtwater (3 n), the
product was extracted with AcCEt (3 nL and_t he rganlc | ayer was
successi vely washed with e (2 ). The gani ¢ | ayer was dried over
MySH, and concentrated vacuo. The resid s purified by silica gel
col um chr omat ogr aphy (Hexage/ AcOEt =4/ 1--2/ 1)1st 0 gi ve conpound 45 (88 ng) as
a yellow solid. 71 WO 2004/047755 PCT/ US2003/ 037574 Ph COzMe COzZMe N/ 'Ph
NHZ F N dolS3) 45T4>618t1rt9*489]ut1% of4dpyiroxyd-plsmilpirsnidste (d8hdthel 548 mewny,

was st 170 BN TG o R0 3n 20 pFERE ‘945(a%&§5?th§*3’sﬁlﬁzﬁ%1%ﬁ‘&ét o’

), ithe RLOSGE MMEL aextC and aﬁm@ foh 1 Ac Ckiter @8ditibh of 20 ¢hTl BEwater, gfbre axhayer was
successively washed with water (4 nL) and brine (4 nmL). The organl c |layer

was concelgyeravasdepaaipcdiisd ovRUM SR aindecaneansiated dn xaauogamiforderugiy campound gel

col um

19, which was used for the next reaction without further purification.

b)
X i
N CO,Et N /U\ CO,Et
—— [
OH
19 20

15 [0153] Crude compound 19, 10 mL of CHCl;, trifluoroacetic acid (1.52 mL, 19.7 mmol)
and triethylsilane (1.52 mL, 11.3 mmol) were stirred together at 65 °C for 1.5h. After
addition of 15 mL of water, the organic layer was separated, washed with brine, dried over
MgSQ,, and concentrated in vacuo. The residue was purified by silica gel column

chromatography (hexane/AcQOEt=9/1) to give compound 20 (1.38 g} as pale yellow oil.

20 c)
o 0
N ~CO,Et NJLcozez
= —_——
20 21

[0154]  To a stirred solution of compound 20 (1.38 g, 5.32 mmol) in 8 mL of MeOH was
added 10% Pd/C (200 mg). The mixture was stirred at room temperature for 5 h under an
atmospheric pressure of hydrogen. The catalyst was removed by filtration, and filtrate was
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chr omat ogr aphy (CHC13/ MeOH=50/1) to give conpound 46 (57 ng) as a yellow
solid. 10 m| " CZWMe COZH NHZ NHZ N ON O 46 Ex. 7 (0186] To a stirred

m xture of IRRARFs46 (55 ng, 0.13 mmol) in mxed sol ven JTHE and
3 L of I\/Egﬂ? was added IN NaOH (0.43 ni, 0.43 nmol), and%gﬁés?ﬂ%&@%’pg was

15 stirred at 80 C for 4h. After the reaction m xture was concentrated in
vacuo, 2N ceigtenfratedsn wacuoge 3fferdberpdeenmpenan2g 1which was sisedifoe thermsxt teactiningt ur e

and the depgsitgd,soli collected by filtration to give Ex. 7 (38 ng)
as a pal e"ﬁg}‘ﬂ‘%ﬁd"s"%ﬂ"&‘ lﬁ\:ﬁgigrrlr'pl e 7-4: 72 WD 2004/ 047755 PCTI US2003/ 037574 0

OH OH C Br INGACOH\ Br POCI3 N\ \ Br ~IIIlI~I~NONO 47 48 49 50 NH
NH2 PMBA, DIPEA O i N\ O Br TFAN\ \ Br Il THE "N 51 52, 0 0o MeO-A
Me0" O- Pd<C O~ NaH, THE HO HO 53 54 f \ O PdCl2(dppf), dgpf _0-1 TfO02,
NEt 3 CH2Cl2 /' KOAc HO TfQo O 55 a-B 56 0 0 \G52 Il ™ a-

o —_— S
N
N~ o
2

5 [0155] The Example 2-¢) and 2-d) procedure was applied to compound 21 on a 58 mg
(0.46 mmol) scale, yielding Ex. 3 (20 mg) as a colorless crystal, m.p.: 188.8-190.9 °C. IR
(cm™): 1618, 1460, 1440. MS (ESI+): 410 (100). 1H NMR (DMSO-d6, 400 MHz): 1.46-
1.67 (m, 2H), 1.6 (s, 6H), 1.81-1.94 (m, 2H), 2.72-2.98 (m, 2H), 3.21-3.34 (m, 1H), 3.63-3.71
(m, 1H), 4.34-4.46 (m, 1H), 6.98 (br s, 2H), 7.33 (d, 2H, J=8.4Hz), 7.67 (d, 2H, J=8.4Hz),

10 7.95(s, 1H).

Ex.3

Example 3-2 to 3-3:
[0156]  The compounds shown in Table 3 were obtained in the same manner as in
Example 3.

15

Example 4

Lo
F 3] F
o =
AlCI3 0 23

[0157] Fluorobenzene (1.78 mL, 18.96 mmol), aluminum chloride (2.53 g, 18.96 mmol)
20  and isobutyryl chloride (1.0 mL, 9.48 mmol) were mixed under Ar and the mixture was
stirred at room temperature for 1 h. The reaction mixture was poured into ice water with
stirring and extracted with ether (50 mL). The organic extract was washed with sat. NaHCO;
(30 mL) and brine (30 mL) and dried over Na;SO,, and the solvent was removed to give
compound 23 (1.47 g) as colorless oil which was pure enough to be used for the next step

25  without further purification.
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PdCI 2(dppO\ \ \ N O Na2CC8, DMVF O 57 N58 y0 NH2 OH UGH N\ | N O Ex.
7-4 73 WD 2004/ 047755 PCT/ US2003/ 037574 (01871 Compound 49. A mixture of

47 (10.0 8 ) and 48 (14.5 g, 89.2 nmol) in AcCH was

heat ed at %9@%@%5{%24 h. The solvent was renoved in vauf&é‘?ﬁi‘o?:‘r‘f’é‘)’y“
resulting brown residue was purified by flash chromatography (silica gel 4%
McOH CH2CI 2) %)o provide 49 as a yellow solid (12.04 g). '"H NVR (DVSO- d6) S
8.02 (s, 1H), 71 (s, 1H), 5 1.53 (s, 6H). Mass Spectrum (ESI+) nmle = 257
and 259 (M+l1l). [01881 Conpound 50. A s tion of (2.13 g, 8.29 nmmol) in
PCC13 (10 nmL) was heated at 100 cog o r.t. and poured over
ice. The resulting solution ract‘e‘d ‘)M‘ktoé\c (3 x 75 m.). The
organic |ayers were pool ed, washess with bring dged (MgS™), filtered, and
concentrated in vacuo to provide 50 as a yel Pow oi | (2.28 g). "H NWR 10

e = 278058, Tea solon i iteog gisoade Tl Amd DTN OTEE WSl O
(1.9 ni, Ii@eﬁdlﬁﬁ()l 1)9 i3 Paiet) dnd the nﬁ:ahmtwameﬁlfedﬁﬂum"@fdj S Wuritfer KEDK)teANd

4- met hoxybenzyl am ne (2.83 in THE The reaction
m xt ur¥® V\%P:P lmgcihe geagtion arxtyse ‘f’%“rdﬂll@dﬁmﬂt@)‘b%ﬂot%[')raﬂd Wasapql e K Qeat er 15

(20 rrL)

pool ed, h f%?e%rﬁ‘f]% LRQnEB“ egbﬁkg)s&ég%#wgﬁed, an é?dc%\f%g?ssd‘eéﬁdl n
vacuo to theauivest \aas/:ehiowd oadivalcompownid 24 €65 ) abyoldtleshvile whizterasguephy
(silica gel, 500/% xane rowde 1 as tan off- white solid (2.14 g).
"H NVR ( DRES®ERE) beuss: Sf nex P“ﬂt %%HGEP&“ 1GAISR. (. J = 8.7 Hz, 2H),
7.08 (s, 1H), @)87(d J =8.7 H, 2H), 4.50 (d, J = 57Hz 2H) , 371(3,
311), 1.50 (s, 20 6H). Mass Spectrum (ESI+) me = 376, and 378 (M+1). [01901

Compound 52. A solution of 51 (620 ng, 1.65 mml) in TFA (20 nmL) wa ted
at 50 C for 7 h. The vent was renoved i Vac and the resul tingxyoil

di ssolved in 30(nL) | washed vvitH::j e Niquedtrs NaH 2 50
m.), brine, ), [filteredXg op ;ent ated' provi de a
yel  ow sol i4. 7 50l i dBryvas {soRj ca n Et2D oIIected by
vacuum filtr3dfi on to prodde B2 3 ' off-\/\hte—stl-lgqfa "H NMWR
(DVBO-d6) 5 ® 97 (s, IH, 7.10 ( 1H), 7.0Qt (s, 2H), 1.52 (s, 6H) Mass

Spect jym (ESI+} nme = 256 and 258 (M+1l). (01911 Oorrpound 54 ExA460%
suspenst O?Ollsgl m rlfeor :fl lsoh?tlul)n c?ff corl\rl%l;mgd 24:!' (6rkgrhg,50 1%83 mmol) 1)11 DME (1 mL) were added
25%HBr-AcOH (100 pl, 0.31 mmol) and Br; (15.7 pl, 0.31 mmol) successively and the
mixture was stirred at room temperature for 30 min. To the reaction mixture was added 4,5-
diamino-6-hydroxypyrimidine (17.5 mg, 0.14 mmol), IN HCl1 (140 pl, 0.14 mmol), EtOH (1
15 mL), and water (1 mL) and the mixture was refluxed overnight. After cooling, EtOH was
removed under reduced pressure, and the reéidue was diluted with AcOEt (10 mL) and
washed with 1N NaOH (10 mL) and brine (10 mL). The organic layer was dried over
Na;S04 and concentrated. The residue was purified by thin-layer chromatography using as
eluent CHCI3-MeOH (9:1) to afford Ex. 4 (40 mg) as a pale yellow crystal, m.p.: 191-193
20 °C. IR (cm™): 3318, 2933, 1606, 158. MS (ESI+): 338 (100). 1H NMR (DMSO-d6, 400
MHz): 1.58-1.62 (m, 6H), 1.62 (s, 6H), 3.26 (br s, 4H), 6.79 (br s, 2H), 7.29 (4, 2H, J=9.0
Hz), 7.63 (d, 2H, J=9.0 Hz), 7.91 (s, 1H).
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added to a solution of 53 (1.0 g, 5.26 mml) in anhydrous THE (25 nL) at 0 C

under a 30 nitrogen at nosphere. In a separate flask trinethyl

phosphonoa 3bdokdrs92 nL, 6.31 mmol) was added to a sus H (315
ny, 7.88 Wﬁt) (?n an ydrous THE (25 nL) at 0 C under a n??rlilg}gsgbnmg%r#gphere

After 15 min., the two m xtures were warned to r.t. and stirred 74 W

2004/ 0477%}:5?63]&482&9&7937574 for 30 mn. The solution containing the

ket one was the onate_sql ytion vi a nul a. The reaction
m xture wa@?g&l rrg'g‘ee&'?mp d’s;isg WR 11} ?‘,“ﬁﬁgé’fﬁfﬁgww SR MEHNE 35 1B g
extracted my aﬁﬁb E4OAc (3 x 50 nL). The organic |ayers were pool ed, washed
with brine, dr|ed (MgSH™M) , f||tered and concentrated in vacuo to provide
54 as a white solid (1.25 g). "H5 NWR (DMsO-d6) 8 9.12 (s, | H), 7.01 (d, |
= 8.4 H, 2H), 6.66 (d, J =8.4 Hz, 2H), 5.70 (s, 1H), 3.82 (m 1H), 3.62
(s, 3HP, 2.70 (m 1H), 2.33 (m 2H), EXamles 179 192 (m 28), 1.47 (m
2H) . Mass Spectz[um(ESI +) me = 247 (Mtl). [0192) Conpound 55. A m xture of
54 (5.18 g, 3 mol ) and 10% Pd/ C (500 ng) in EtQAc (150 nL) was stirred
at r.t. under a hydr ogen atnosphere for 20 It. The peaction 10 m xture
was-filtered through celite a oncentrated Jjn dacl 0 provide a yell ow
solid. Recrystallization frymETO&E (6 rrL) provi dfd 55 &5 col orl ess prisns
with a 20:1 transicis ratie (2.96 g). 'H NIVR (DI\/BOdG) 8 9.08 (s, 1H), 6.99
(d, J = 8.5 Hz, 6.65 (d, J =. 8.5 Hz, 3260 (s, 3H), 2.33 (dt, J =

T 205 Manfeti ms%@@@mﬁ?ﬁ chaie . inl. 92854@5%%@52&%%@&19@16@5?83&@09@
(5og. ! 2 EGobadd (162 b, DseSHinb MERSE BAMCAL IPIE S0(einfhol SR D of 55

mol ) 1i0n aolugoe ves sﬂr&dtltd’ge(lﬁﬁ attopmetenpefdtura dur3 daysi AftegaddiidmoSihmlef The
reaction mxtuyre rmed to r.t or 4.5 h oure

water (30 s HircpabronsiiaE pes eqtoted i Parukof SHakD had i by Vashed °

pool ed, VagieHriNd, ldhied Bl MMESY,, aH4 et Bvacal 1PAfHE mﬁfe' &WNH&@Q
flltered and concentrated’in vacuo to provide 56 as an te so

(765 ng). wikciNwas (8NE0r the)nest reactpn(withabit furthe?pirficafibf)., 7. 38 (d, J = 8. 7 Hz,
2H), 3.60 (s, b% 2.57 (in, 1H), 2.25 (d, J = 6.6 Hz, 2H), 1.79 (m 5H),
1.47 (m 2H), /14 (m 2H). Mass Spectrum (ESI+) me = 381 (M+l). [0194]
Conpound 57. A 50 mL round-bottoned flask was gharged o 56 (1.35 g, 3.55
25 mol ), KOAc (1.05 g, 10.6_xaxpol), bis(pinacol at o) di j (991 ng, 3.90
mol ), Pdd 2(dppf) (87 ml nm)I;, and @p % g g, 107 mmol ). The
flask was consecutively et wi t h nitrmgenll apd_evlacuated three tines.
Anhydrous di oxane (25 ni) £ was added and the réact®oh m xture was heated at
80 C for 17 h. The reaction n;xture was cooled tor diluted with Et CAc
(50 mlp, washed with brine, ari ed (MsS™) , fllteredExaﬁd 30 concentrated in
vacuo to de ica
ol 1505 BV P THEERMDER 1 proclyt MR b Tead °éo??8’mm“@9‘?@ Yfc!)
(DIVISO d6) sbalg, weldingix.B5 #0 Mg abia colidess qryddl, (idp.: Jli2-71394HX3 c,m B()B %s,

3. 245 (Ul vis TBsiS: 280 (0B Biiievr (DMED 280 W31 BE 8%0708’{ g2r=4
s, 2H), 7.48 (t, 1M, J=5.9Hz), 7.55 (ddd, 1H, J=5.9, 1.3, 0.8Hz), 7.67 (ddd, 1H, =5.9, 1.3,
20 0.8Hz), 7.76 (t, 1H, J=1.3Hz), 7.97 (s, 1H).
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2H), 1.78 (m 5H), 1.46 (m 2H), 1.28 (s, 12H), 1.14 (m 2H). Mass Spectrum
(ESI+) me = 359 (M+l1l). 10195] Conpound 58. A m xture of 52 (1.12 g, 4.38
mmol ), 57 (2.0 g, 6.57 mvol), PdCl2(dppf) (107 ng, 0.132 mmol), and 2M
aqueous Na2C33 (11 nlL) in DW (30 nL) was 5 heated at 80 C under a nitrogen
at nosphere for 24 h. The solution was diluted with water (75 nL) and the
resul ting h DEL _yas col lected by vacuumfiltration to provide an off-
white sol F%Eﬁﬁl!u?lsfzﬁég’t?vgn by flash chromat ography (silica gel, 5%

MeOH CH2C{@®)63pr oVIitatbmimdnds stoowwhint Babdeob mdre( dbtfifedyin the ldaNbmndGE1d6) 8 7. 95
(s, 1H), 7.29 &d J =8.0 H, 2H), 7.24 (d, J =8.1 Hz, 2H), 6.86 (s, 2H),
6.57 (s, Eppmp %1 (s, 3H, 2.47 (m 1H, 2.25 (d, J = 6.7 10 Hz, 2H), 1.79
(m 5H), 1.51 (s, 611), 1.44 (m 2H), 1.16 (m 211). Mass Spectrum (ESI +)
me = 408.5 (Mtl). [0196] Ex. 7-4. A solution of 58 (130 ng, 0.319 mml) in
MOH (512 nL) and 10% aqueous Li OH (4Exhmples heated at 100 C for 4 h. The
MeCH was renoved in vacuo and the resulting aqueous solution was acidified
with IN HJ to pH 4. The resulting precipitate 15 was col |l ected by vacuum
filtration to provide Ex %4 an off-white solid (111 ,'.\Hcd\llyR
(DVBO-d6) 5 8.09 (s, 1H 33 (Bs, 2H), 7.30 (d, J =8.1 2H) T %7.26 (d,
J =8.1 H, 2H), 6. 1H), 2.47 (in, 1H), 2.15 (g .9 Hz, 2H),
1.82 (in, 411) 7 1H), 1.55 (s;—6H)~ 1.51 1.13 (m 2H).
Mass Spectrum%ESIK) me = 394 (Mrl). 20 Exanpl € 7-8t 0 0 892A- Pdd 2( dppD,
dppf H2 KOAc PdIC®):d oo~/ O I / 0, I i Br ak ©°B59 ' 61 60 52 QJ
OH Pd(PPh3)4 LiOH MNH2 /22 -- NH2 Na2CC3, DMW NN H N8O N O 62 Ex. 7-5
76 WD 2004/ 047755 PCT/US2 00 3/03 75 74__10197] Conpound 60. A 100 ni
round- bot {4l floasstirgdsobian e gompprndg? (29.053 54,5 mmd) intRQ mL of CHCl; was

bi : . A , 3 a.
padt Do iR HRRE 96/ fistihe deidln £ { b miitl3nlt S0%0nilic & (4 SBRIL 990, )
was consenmtalyst 0/ (f add sigredwit sdm e tanmegearedor erde UBhertatticremitthreesas therhy dr ous

di oxane (70 was added and th . ‘ .
H X (pourggf znto Srushie ice (1% gt). %’he organic layer was washed with water (50 mL) and

brine (50 mL), dried over MgSOs, and concentrated in vacuo. The residue was purified by
crystallization from AcOEt/Heptane (1/2,120 mL), to give compound 28 (18.4 g) as a pale
15  yellow crystal.

b)
T SCOH “SCOLH

Br NO, NH,

28 29
[0165] To a stirred suspension of Zn (15.9 g, 218 mmol) in 150 mL of acetic acid,

20  compound 28 (15.0 g, 36.4 mmol) was added portionwise at 0 °C and stirred at room
temperature for 1 hr, then stirred at 60 °C for another 30 min. The mixture was cooled to
ambient temperature, filtered, and the filtrate was concentrated in vacuo. To the residue was
added AcOEt (150 mL), washed with water (50 mL} and brine (50 mL), dried over MgSQy,
and concentrated in vacuo. The residue was purified by crystallization from EtOH/H,0 (3/1,

25 50 mL), to give compound 29 {9.36 g) as a white crystal.
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5 reaction m xture was heated at 80 C for 17 h. The reaction m xture was
diluted with EtOQAc (75 nL) and washed with water, brine, dried (MySH),
filtered, and concentrated in vacuo to provide a brown oil. Purification by
flash chromat ography (silica gel, 5% Et OAc/ hexane) provided 60 as a white
solid (2.02 g). 'H NVR (DMBO-d6) S 7.52 (s, 1H), 7.47 (d, J = 7.6 Hz, 1H),
7.18 (d, 8 =7.5 Hz, 1H), 5.74 (s, IH, 3.71 (m 1H), 3.62 (s, 3H, 2.89 (t,
J =7.4 Hz, 10 2H), 2. m\%& 2.32 (m 1H), 2.13 (m 3H),.1.66 (m 4H),
1.28 (s, 12H). Mass Sp¢ ' 831 +) me 383 (M1). 101981 ounﬁoﬂi A

m xture of 60 (2. )

stirred at r.t.
was filtered-th RHLt e and concentrated in vatug
oil. 15 Crystal ki zation from MeOH, followed by recrygtallization from CH2Cl 2
with MeOH diffuSion provided 61 as white needles with a 20:1 translcis
ratio (600 ng). 'H NVRZPDMBO-d6) S 7.70 (s, 1H), 7.68 (d,30 = 7.7 Hz, IH)
7.18 (d, = 7.8 Hz,.| 3. 71 9
325710 T o isrlssipndion' o} eyl spferidguiys e ofys mpoBin € mipt” 1 ' G
(m 2H) . JoeRieas Ak toks- Qﬁ&ﬁlmt@%bﬂzsnﬁ, % S fincl )0 (YR SBBEEhiHEAES!

nl e 385 20 (Mm+1l). [0199 ound . A mxture of 52 (100 ny,

nmrol ) 6 leqmBsmngdg? (9. 09%1. Qm?dmnol) god(skpiad pusanestemperagure 40r rhoThen tl‘mdmzmre

aqueous Na2 C for

ancti on WECUrE e faptane fn Tt 4R aadifh P 2Rt ote it adiedinrtd®y 5o

rrL) bri ngrith cioed {{ dBDY) The ickirgdt &hs sact@s$iedlg Vikhad Rith 1N Na¢ (8D hp), WM de 25
a yellow solid. Purification by flash chronmatography (silica gel, 5%

mmvmzd@)mela@dxbdeq(@zméé dnedtaivee Met0d and@negyiratedingarug Dilsoresaiues 7. 95

18 2.85 (t, J
*, 3y, Vot P ety oty (enc PacchSipdony g 20, (1,
1H) 1. 650(61‘1@0115&1&30(145]g)(a3,a;ﬁfd')yellb“4&yitm IH), 1.23 (m 2H). Mass Spectrum
(ESI+) me = 434 (MWHl). 30 [0200] Ex. 7-5. A solution of 62 (103 ny, O0.238
mml ) in OH (9 nL) and 10% aqueous LiOH (3 nL) was heated at 100 C for 2
h. The Me was renoved in vacuo and the resulting agueous | ayer was

acidified to pH1 with HCTcolhe resulting precipitate wa Wezo,H
2004/ 047755 PCT/ US2003/ 74 collected by vacuumfiltrati o provided
Ex. 7-5 as anjoff oIid(73 ng). 'HNWVR (DVSO-d 8.714 (s, 1H),
7.50 (bs, 2 , 6 61 (5, TFJ 2. 86 ¢ 2 M, 2H),  2.17
(d, J = 6.8 Hz, ,1.b6(t = 7.3 H, 2H), D71 {m 1Y 1.67 (m 24,

1.63 (m 3H), @ 56 (s, 6H), 1 50 (m 211), 1.22 (m92H). Mass Spectrum
(ESI+) me = 420 (Mrl) 305 [02011 The conpounds shown in Tajye 7 were

obtained in the sane manner_as in Exanples 7, 7-4 and 7-5. Exanple 8 O r
My/ Et120 r {06H HTorzAtiredGrision of compound 30 (100 mg, 0.31 mmol) in 1 mL of DME was

added 25% HBr-AcOH solution {89 mL, 0.372 mmol) and bromine (19 mL, 0.37 mmol) at 0
°C and stirred for 7 hr at room temperature. After addition of water, the mixture was
extracted with AcOEt, the organic layer was washed with water and brine, dried over
MgSOs4. Evaporation of the solvent gave crude compound 31 (112 mg) as a pale yellow

20 solid, which was used for the next reaction without further purification.

e)
NH,
"SCOgH )N'\ > ", 2HCl " C0H
N”oH NH,
Br cl N= ] Na Ci
© Ao
31 Ex. 6
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THE (A) (B) v (C) 63 64 OOHa" f), CHRCREt NaH rHF PdICI / Ot atm 65
CO2Et AICI3aDCM B 66 (D) (E) , cis- and trans- (F) a mxt. of 2

regi oi samers separated coeluting NH2 NH2 CH2CO2H 2H ~" LIOH H McOHVRO NH2
HPLC NH2 HCLEtOHMRO } NNI N~ (G (H | 67\ Ex. 8 a mixt of 2

regi oi sonpy$8f0 TD26AdticH @ﬂl‘fon{pﬁhnd 6B 4@nﬁhﬁ£ £07 b1 irPEFDIRNE nelr)vesd ddhed 4,5-

‘3-necked round bottom flask eq g a magnetic stirrer, a ref

condenser diandnexfi- ka@mw%meﬁh»ﬂmm @hﬂ@'@ghloﬁég(f’ég imgn L4 mm@}sar(dlwa:teeﬂuﬁ V.

8.8 g) an i et et her e n|tr en her t

et her sol ﬁLS’odef\éher‘iS%(S eny ?Sﬁg ﬁga}ﬂ ggn mﬁ} %gaﬁggémg@ﬁ (zﬁded
vi a addi t @) 160 Jaénd?rlalﬂﬁkea foRl Ar.t Aakr aoogie.gt the réa@flbmmxm& WBd AdjadtEe e

t hr oughout the 15 addition, about | h 10 min. A few particl es of |od| ne were

|ntrocﬁucelea%twnhé«I\Hé@imdﬁgmdffOIhl@ Tedieppeitedtsolid mias cakestedey fikeationon. Upon
conpl eti on_qf addi n, of, .t he brom d reatlon m xt was heat ed
at reflux ?%'Fd , %F %@éj&e% hSoTol e t?gw 6{1 taﬁla% Eﬁﬁl&efsg]f‘iher cool ed
in an ice bath. A solution of 1,4-cycl ohexanedl one nonoet hyl ene ketal (1
equiv., 5f0.91 g) in THE (100 m) was slowy added to the i-ce-cool ed mxture
via addition funnel with s {ng 78 WD 2004/ 047755 PCTIUS20Q 310. 3.7 5 74
over 1 h 30 mn. vva% é’bntlnuously stirred for m G%H he i ce
bath and overni ght e nt tenperature. The react gy xtur e was
pre-cool ed in -a ath and m xt ure—ef—bee and N g ous HCI was added.
The m xture & , [ [ “
separated and thepaqueous |ayer was extracted V\Ath )| et hyl
conbi ned organics were washed with brine to neutral, dried over anhydrous
sodi um sul fate and cddcentrated in vacuo. The residue wadltaken onto the
next ep Why.£ I d f (400
Y A CEIO16) 2 TR e oR, O, T firf G ONHAGFkp UL 2 LToolhe™

cooI ed, c@AZ2mmal) adsulﬁmcacdﬂnndec([)ﬂdl?m \id. 'imnmo:é) was atded ahonmwtrcderadt (W27 h

Al oo PR R T T A L M SRR
chr omat ogpaRte Wiz t%%&ﬁéé“&ﬁéi 1cc3.5z1t@15030%f) ahd @x frRMOWRL A0t dedinirye Tdesi red

hydr oxyket one 64 (30
organic layer was washed with water (20 mL), brine (20 mL), dried over MgSOs.

ether 5 (2x). The

15  Evaporation of the solvent gave crude compound 31, which was used for the next reaction

above, without further purification.

Example 6-9:

20 a)
“SCo,H “Sco.H

NH, F

29 32

[0170] To a suspension of compound 29 (1.0 g, 3.29 mmol) in 15 mL of toluene was added
25  nitrosonium tetrafluoroborate (462 mg, 3.95 mmol) under argon at ¢ °C. After stirring for 30
min at 0 °C, the mixture was heated to 120 °C and stirred for 1 hr. After cooling, the solution

was diluted with AcOEt, and the organic layer was washed with water, dried over Na; SOy,

ch
[



NVR (CDCI3) S 1.45 (br s, 1H), 1.59-1.63 (m 2H), 1.73-1.83 (m 4H),
1 93 1.97 (m 211), 2.20-2.28 (m 2H), 2.65-2.76 (m 4H), 7.19-7.24 (m

7. 28- Mass Spectrum (Cl+) me =215.1 (M.+% 2031
St ep (D). %7&;0% Nég_%l‘l ed singl e-necked round bottomfIaE{tTﬂ#@ﬁ/})?ﬂ’éinath
was placed NaH (a 60% di spersion in mneral oil) (1 equiv., 0.66 g) and
subsequentany coheengretd imivaduoT Hie @ésﬁ)dud_\)rasmdxﬁed dyilica ggmlmvbmhmt@'ap‘fq this

was dropw se i met h phos onoace 2..89 75 L)
via syrind 2‘%@@?@&85”&& ésézﬁgdﬂgﬂﬁ dl%y§&%? gal of
hydr oxyket one 64 (15.5 mol, 3.33 g) in THE (40 nL) was 20 slowy |ntroduced
via additiln funnel. The reacti on mxture was stirred at anbient
t enperature overni ght. Leaction was quenched w th saturate
NH4Cl fol lowed by wat d &FFacted with Et CAc (2x).
[ - ' brine (2x), dried over anhyd
and concentrat i cuo. Columm chromat agraphy <€ e
O0) mprovi ded the desired hydr@xXy F 25 (3.5 9g). 'H
NVR (CDCI3) S 146 (s, 1H), 1.29 (t, J = 7.1 Hz, 3H)g 1. 51-1. 61 (m 4H),
1.70- 1.80 (m 4H), 210214(m IH) 243259(m 2H) 265(t J=17.5
H22H55,346350(m A H, 4.16 (q, = 7.1 Hz,

7.19-7. 22 3 ’ | at
(155 ol 0T ;?%%gngg%@&%n@@@ %%2?@%8* f@%%“'ﬁh@a“ @%&%@% e
charcoal ) add&d w%%Bn-Acm{@AmtbﬁQBmmwmmgmhyﬂm@bnmmgﬂs (Htmanl .39 nahelpapheri c

pressure qQver 10 h, . The Pd/ C filtered off a layer of celite and the
filtrate wadsERedRrospEAat On%lfﬁr 30rpan i}rTBB'BéFmE‘Hﬁ‘Pé‘? neHeradditian pfavater, ¢ wo
conf or ner Q’Rﬁ’jr 6 h
wer e separ%léé g‘?tgl% Vg%slj%(%étg ?‘E&?‘mt og rtéﬁ.%y&gg Et %rlﬂ%%%égé “@g/b%l)e’ c'g}]eg"m'e?
char adter iNzaﬂObyEvilmri{tmhlorﬁ\ther@lmne giveadrudtadcanpoiund B3 §434 mg) as ipald Yelliby

2004/ 047755, PCT/.U52003/ 037574 confornmeri.c ur s further el aborated
wi t hout séﬁ%ﬁl,awﬁlehwas Psedipr BQrC%WIFP&H%%LE}VP @lenos (s, 1H), 1.27
(t, J =7.1 Hz, 3H, 1.33-1.42 (m 4H), 1.46-1.51 (m 2H), 1.55- 1.66 (m
4H), 1.68<).76 (m 3H), 2.23 (d, J = 7.0 Hz, 2H), 2.63 (t, J = 7.6 Hz, 2H),
4.14 (q, J = 7.1 Hz, 2H), 718723,@11 3H) 7.28-7.32 (m 2H). Mass
Spectrum (Cl+) me = 287 1 (M+51); I—M\II\/R (m nor conformer, CDC13) 8

The

1.07-1.15 (m 2H), Scol) . 1. 23 oud 1 Hz, 3H), 1.39< % 4% oy
2H), 1.54-1.58 ( 167175 188(m 1H) =7.1
Hz, 2H) 2. 65, ( .6 Hz, 4Nl4 , J 7.1, 2 . 7.22 (m
3H), 7.29- 2H) . Mass Spect-r-cn‘n—(—el'+) n1e = éim M) . 102051

St eps (F) (G and (H). To a flame-dried 50 nL single neked round bottom
flask 10 in an ice-salt-bath was pl aced AIC13( 1.43 g) foll owed

by dropwi se additi gy of 2- bronoi sobutyryl brom de (2 equi {Ex 620 01 g/1.08

mL) under a nitrogen atnosphere. The m xture was stirred for about 5 mn.,
and CH3Cl 201B1niTo aaslutien @&mmnd AB {434 meot- he mmeol) w EatOPé(&]ﬂMms eddedd.§-

ol 5 2 SRS bl dfadiph FhitiBte 307 e B acibel o idleita
stirred i rinlt,)hend fefluked forl12h balfier E6vlink, & thé\rdabtidn e tdre was;%daaﬂzrz NiGIg¢R9US

HCl was added and the mixture was stirred until all dissolved and extracted
wi t h CH2 gL, (13§ mmyrandgafiion & 3dK g Al soqlinige the reaction mixture was adjusted to pH 4

with 2N HCI and stirred for lhr. The deposited solid was collected by filtration, washed with
20  water, and dried in vacuo to give Ex. 6-9 (477 mg) as a pale yellow solid.

Example 6-2 to 6-25:

(0173]  The compounds shown in Table 6 were obtained in the same manner as in

Examples 6 and 6-9.
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washed with brine (3x), dried over anhydrous sodium sul fate and concentrated
in vacuo. The residue contained mainly two acyl ation regioisoners in a
ratio of about 4 to 1, which were <cyclized with

4, 5-di am no- 6- hydroxypyri m di ne hem sulfate (0.5 equiv., 0.63 g) in the 20
presence of 2N aqueous HO (2.2 equiv., 4 nm) in 3:1 EtO+H20 (40 nmL). The
m xture was refluxed for about 12 h. Exampl Xture was cooled, diluted with
sat urat ed aqueous NH4Cl and extracted wth EtOAc (2x). The conbi ned

or gani cs re washed with saturated aqueous NH#C (2x), dried over
anhydrous Sodi um sul fate and concentrated in vacuo. The product was

hydrol yzed by Li OfFf20y(5cegtiv., 0.73 g) in 3:1 MeOH H20 (2f” M
same 25 wor kup.usgd t he precedlng cyclization step,
maj or regioi{ 67) was obtained. The major iso :
by recrystal INz2 ( Et OAc/ CH2GH2/-MeOH) . The HEIOsC gomer (Ex. 8) (200
ng) was obtai ned by preparatory HPLC of the nother Hiquor. 'H NVR (CDCl 3)
(a single conforner, trans-) S 1.35-1.43 (m 211), 94.69-1.88 (m 16 H),
1.96 (;9 1H), 2,36 (s J = 7.0 Hz, 211), 283(t J = 6.0 Hzzgs2H), 30 7.34
(d, J = 1.6 Hz, 1H), 7.42 (dd, J =84 1.6 H, 1H), 749 d, J = 8.4 Hz,
111), 8.140Y%4) ilH)a stlrmﬂsgixsgé@f AGL (G LR, Mérmnql’sm 30 e 2ClE)N3ﬁp<ﬂ®d8 2:

Toor, H oL BFARLRPART SO -FhwsD 453 coBifpy 4?36' _Ji??f speigRRLIC i

HOCH2 CH20 tskirrdes 2t 2 ﬁPédNQGHEiﬁﬁitﬁftefor pief Avyr fBe réacﬁbn Buxtﬁ@e @&s q_&}remmﬁﬂicle ® NO5,
Benzene, reflux 0 2) OHO (), MQ bt02 72 sOH, Acetone O

Cuer2, CHOMZPEACRE! Was addpd the\mlxw;@ ard cm@fﬂf@kwweaddast um:l @zpw@e@ solutfan 75 OR
OH HCIIO Etbecame cle a(rBT%n): o!*‘ga%_ciz Ia%r%Heggat(ag 1n)d cBgéeln tEH'_lIIZI v'a\1|(|:_1|120 r cl rgs)fdtll\el:Hv%as

purified by silica gel column chromatography (hexane/AcOEt=3/1~1/1) to give compound 35

(3.36 g) as a white solid.
b)
“\COZH _‘\\\COZH
EtO,C HO,C
o
15 35 36

{0175] The mixture of compound 35 (3.36 g, 10.5 mmol) and KOH (2.0 g, 35.8 mmol) and

N;H4*H>0 (1.38 mL, 28.5 mmol) in tri{ethylene glycol) (30 mL) was stirred at 175 °C for

1h. After cooling to room'tcmperature, 2N HCI1 (30 mL, 60 mmol) and water (40 mL) was'f

added and the deposited solid was collected by filtration to give compound 36 (2.58 g)asa
20 pale yellow solid.

c)

“SC0o,H “Sco,Me
HO,C MeO,C
36 37
[0176] To a stirred mixture of compound 36 (2.57 g, 9.3 mmol) in 30 mL of MeOH was
25  added SOCL (1.7 mL, 23.3 mmol) at 0 °C and stirred at room temperature for 4h. The

reaction mixture was concentrated in vacuo, then the residue was purified by silica gel



NH2 p ~O ~OCHII 11 R= M. Et Ex. 8-2 76 [02061 Conpound 69. Tri nethyl
phosphonoacetate (10.36 nL, 64.0 mvol) was added to 5 a suspension of NaH

in anhydrow;?}'djﬁmgﬁgg) m.) at O C under a nitrogen at nosphEE?/qSﬁ%O&@g_ﬁ.@O m n.
a :

at 0 C, a ution of 1, 4-cycl ohexanedi one nono- et hyl ene g, 64.0

nmol ) I ixture
was. tar oLt Sgaln I lhe MEOERESEE Y| 8 AR nd G G TIR PR R
qguenched woliff. wat er and the THF was renoved in vacuo. The aqueous | ayer was
extracted with Et OAO and the organic 81 WD 2004(047755 PCTI US2003/ 037574

| ayers wercg pool ed, washed with brine, dried (MgSO™4), filtered, and
concentratéd in vacuo to provide 68 as a colorless oil. 10% Pd/ C was added
to a solution of 68 in-959%'Etc@M6200 nl). The reaction m xt upr€ WS e Mer ed
under a hydrogen a e for 20 h, filtered through celite, dand
concentrated in vf
monohydr at Me@2€.22~g+ 6. 40 nmol ) was added to a soI o -Offhe oil in
acetone (200 nL) and water (50 nlL) and the reaction mtkture was heated at
reflux for 24 h. The acetone was renoved in vacuo and tiMckgueous sol ution
was extracted wth EfOAc. The organic |layers were pool ed, ghed W th
brine, 3dri ed (MgSO™M) 37tiltered, and concentrated in vacuo to? provi de 69 as

S 59 5L AR g g Gy BN B gk 21 2
171. 1 ( Mrkdjethyl(@@207(6. Coip 3B7dnm6l) was sprrepstl 138G Eefor Bndn}ml’ﬂrmdduéxﬁﬁ(zﬂ mn) 51.0

mol ) was adgﬁa@/iaq syringe to a solution of .4-bronp-3 thenzogltsriIe
(5.0 g, 28"% 3113 $he AR BUIKuEe e copespigies iR vagheo gt SATRRYFE A8,

at mospher &ypidiig ¢ &ﬁﬁhgewom@ﬁ&@re\aaﬁnh@as&ﬂ fiftthef gﬂ&ﬁﬂéadfoar 12 h. The
reaction mxture was cooled to O C and quenched wth 6 N HCl. After stirring
at 15 anbi ent tenperature for 12 h, the |ayers were separated and the
aqueod s®ution was extracted with Et OAc. The organi c extracts were

pool ed, washed with brime:s“~¢d,ad (MySH), filtered, and conce
vacuo to provide a br 0|I *Fl ash chr omat ogr aphy (5| lica gel
Et CAC/ hexanes) p 70 as a colorless oil (3.6%h). '
108(d MeOzC.6 2 6H), 2.41 (s, 3H), 3.62 (m
IH, 7.73 (d, J| 3 Hz, 1H), 20 7.92 (s, IH). Sectrum(ESI+) me =
241.1 and 243.1 NWH}: [ 02081 Conpound 71. p-Tol i c acid
nonohydrate (360 ng, 3¢. 89 Mol ) was added to a solution of 3@ (4.57 g, 18.9

nmol ) and et hyl ene gl ycol (8.45 nL 152 nol) in benzene (50 mL). The
reaction rﬂ’k’lﬂr eTmmﬁ’éT&tOéGma‘POW@finﬂéﬂ O oumol)angd 4.6rlddydioxy-2nat er  using a

or e, 2 BT e SR ROR A ET AL Bkl LB Tol B A

col or ltgss thd Feactidmraixtad rm&bﬁ@h&ada& u( Bddub CRtOFR (10 @Y kidRaleh (&mﬂ&&bas ﬁdldbﬂ] ded

71 as a colorless ail (4. ' NVR (DMSO-d6) S 0.79 (d, J =
6H), 2. 03 apgthed eapsntezl sshd@@scsﬂﬁcteddnya@treh?n togive gorgaouwras* GH2, g)?se#rwa J =
2.2 and 8.2, 4, 7.30 (d, J =2.1 Hz, IH, 7.52 (d, J =8.2 Hz, 1H).

~Co,Me “Sco,Me
ci
N" N= I =
A
N 0" o N o0TYO
40

[0179] The mixture of compound 39 (200 mg, 0.49 mmol) and POCH; (1 mL) was stirred at

" 20
90 °C for 3h. Then the reaction mixture was poured into ice and the product was extracted

with AcOEt (3mL), and the organic layer was successively washed with water (2 mL) and

brine (2 mL). The organic layer was dried over MgSOy,, and concentrated in vacuo. The
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Mass Spectrum (ESI+) me = 285.0 and 287.1 (MtH). 30 [0209J Conpound 72.
n-BuLi (5.4 nmL, 13.5 nmol) was added to a solution of 71 (3.50 g, 12.3
mol ) in a‘%hydr us_ THE (20 nL) at -78 C. The solution was stirred at -78 C
for 30 ni 923?142045F3ed to a solution of 69 (2.30 g, 13.5 FAFS2O3P32 Ry dr ous
THE (20 nL) at -78 C. 82 WD 2004/ 047755 PCT/ US2003/ 037574 The reaction

m Xt ur e wesidu@waepurifedbysilénatgel estp@hahitntatagdplint (hexad/AaDEE2/1) to give reacti on
was quenched with %atur t ed %(Rﬂgwous,NHh01 and the | ayers were separated. The
aqueous JeHRMung AR (LIA 1glasat appiss Selidac and the organic extracts were

pool ed, washed with brine, dried (MgSH), filtered and concentrated in
vacuo to girovide a yellow oil. Flash 5 chromatography (silica gel, 15%

Et OAc/ hexanes) provided 72 as_a colorless oil as a mixture of ¢jis<and trans

i somers (2.24 g). 'H NV (GDCE®MMs 0.88 (d, J = 6.8 Hz, 6H) .@ (&0 =
6.8 Hz, 6H), by 60-2. ABnpin~24H), 2.60 (s, 3H), 2.68 (s, 3IHNZINEG (s, 3H),
4H), 3.98tmaH" 7. 15- 7126 7.33 (m 2H)

3.68 (s, 311 3. 75
Mass Spectr )

= 359.2 ([MHO+H . 1 ~“Compound 73. A
sol ution Qq 1.46 mmol ) and 72 (500 %li:?@Dszml) in benzene
(100 mL) was at reflux for 24 h. The reaction mxture was cooled to

anbi et tenperatured0washed with water, brine, dried (MJSO4f1 filtered and
el . 10 FE0l) R s ofsPappusindu 343t ool b ane +SCNEOR GRIAELIES1 ' ang
203 LSS Y 0 Uy P by B o iy 0,59
é 1327. 3 I—ﬁjh.ZH,)S’q:r ?oﬁ&g'(m;rooﬁi—t);mggraﬁﬁe,(m I_-I.’!{]HX%3 nﬂH42 ’?lﬁrir(mh) ax;&-l)ngteSZ(HYnﬂJ’hwa';mz-l)B, ’
214).  Nasidedpu P 1tidiye cisbid by Aliion p gBE comeisHpb At Obahees & |
sol utjigon Dfie yalidwtafligny, 1. 20 mmol ) and p-tol uenesul fonic acid 20
nonohydrate (23.0 ng, 0.120 mmol) in acetone (25 nL) and water (5 nlL) was

heated at,, reflux for 24 h. The acetone was renoved in vacuo and the aqueous
sol ution %s extracted wth EtOAc. The organic | ayers were pool ed, washed

/1 3
N

with brine, dried (MJSOF ~NfTtbgred and concentrated in vacuo-ta. i, de a
yellow oil as a m xt cis and trans isonmers (366 ny). R ( O d6)
S 1.09 (d, J¢= 6.8 6H), 1.09 (d. J = 6.8 Hz, 6K, 1.40-] m 18H) 25
2.25 (d, J O Z2H), 2.53 (d, J = 7.4 Hz , . > 3H), 3.60 (s,

D NN~

3H), 3. 63%%1 IZI—DG%%. 98 (s, 4H), 7.38 (d, J = 7.60 (d, J =7.9
Hz, 1H), 7. 8% (os . Mass Spectrum (ESI+) m éH M-H) . 102121 A
m xture of 74 (400 ng, 1.21 nmol) and CuBr2 (811 ngy, 3.63 nml) in CHCL3

(25 m) and Et CAc (25 4L) was heated at reflux for 5 h. T& sol vent was

di 30 and th ' J-Li Et OA
water - et ote 4 0rE S e G0 M e HeB R Lk 25 Tona vesendél B wi ¢
Et OACs Theispérilied sGlulidy 6f condusd apeimngymﬁﬁﬁld%ﬁ.frmb(ﬂ.SIﬁiLl)Qaﬂ@girﬁer@O4) ,

filtered, and concentrated in vacuo to provide 75 as a yellowoil. 4,5- 83
WO 2004/ Cep3astsmpaRiunsE0GE/ @ds addition of water (1 mL) and 2N HCI (2 mL), the product

was extracted with AcOEt (3 mL), and the organic layer was successively washed with brine

(2 mL). The organic layer was dried over MgSQOy, and concentrated in vacuo to give crude

compound 42, which was then used for the next reaction without further purification.

20 i)
~SCO,H ~“SCOo,H
cl cl
N* | R )N\/ ! s
N on b, SN0
42 43
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D am no- 6- hydr oxypyri m di ne hem sul fate (170 ng, 0.486 mmol) and 2 N HCl
(535 L, 1.07 mml) were added to a solution of 75 (398 ng, 0.972 mol) in
EtOH (18 nL) and water (6 nmL). The reaction m xture was heated at refl ux
for 23 It and quenched with saturated aqueous NI LCI. The solution was
extracted with Et OAc and the organic | ayers 5 were pool ed, washed with

D e, ka2 b O B AR B hha MaOIDCL R WUigE £
was added]b®°@ f&od0mtin O A fiet cacﬂlr(gaaeomg teifip&afureyvedtdr (B mIVEVhS 4db8d nd-jheand vvat er

(6 mni). The reaction mxture was heated at Mﬁx fo 18 h and quenched
wi th NHACreactipremixera andhe produgloy s xt@atedivith bR Rert the @reaimlapeionc

{111 or oa. “anatkBrstF RE AR yakh P RETE MhE REIISTHE B (e s i

I'n vacu | OW SO
(146 ny), oa&Mgswt&aeoﬁxfeneuedamdaéwoanmereﬂa@erww\ﬁumﬁwwau rz;amdl by
reverse phase HPLC. 'H NMWR (Qan jor isoner, DVBO d6) 6 , 1.61 (s,
6H), 1. 82clqr@mamgraphyz(CHﬂ@/M =40/1520/3) tozpiye cmnmm(ié (éﬁ}ng “ﬂse@rme sglid 7. 9
Hz, I H, 7.60 (d, J=.0Hz,IH) 7.62 (s, IH, 7.99 (s, 1 H. Mass
Spectrum QCI +) W 423.2 (M + 1). "H NWR (m nor isoner, 15 DVSO d6) 61.40
(m 2H, 60 (s, 6H), 1.64 (m 4H), 1.75 (m 3H), 2.15 (d, J 6. 9.Hz, 2H),
4.97 (s, 2H), 7.30 (d, J .SCPzH 1H, 7.61 (m 2H), 7.98 (s D Nedte
Spectrum (Cl m e 423 (Mrl). Exanple 8-3: 2Q4,0 0 Q P<CHOVE 0\
rill- / H2, | Br | "~ Sr | p=FS&+Br-\ | AcO 77 78 79 O/
COzMe /| COR% fOH. TEA, Tol., (MO 20PCH2CONTAR ;, 100" C NaH BnO

i Br ~ BrJ& 3-59 81 84 WD 2004/ 047755 PCTI 0
Hz, 10% Pd/ CN\ P . rt HO2C I HOc | ¢ 82a 82b
CHCl " 43

574 -CO2Me CO2Me

p _C%% Me CuBr 2,

10 [0183] To a stirred suspension of compound 43 (52 mg, 0.12 mmol) and K;CO; (50 mg,
0.37 mmol) in DMF (1.5 mL) was added Mel (0.023 mL, 0.37 mmol), and the mixture was
stirred at room temperature for 3h. After addition of water (3 mL), the product was extracted
with AcOEt (3 mL), and the organic layer was successively washed with water (2 mL) and
brine (2 mL). The organic layer was dried over MgSQO,, and concentrated in vacuo. The

15  residue was purified by silica gel column chromatography (Hexane/AcOEt=4/1) to give
compound 44 (46 mg) as a white sohd.

k)
“"Sco,Me ““co,Me
Cl
NZ YT
Py
NT O
44 45

20 [0184) To astirred solution of compound 44 (134 mg, 0.30 mmol) in toluene (4 mL) was
added Benzophenone imine (0.255 mL, 1.52 mmol) and Pd(OAc)2 (14 mg, 0.061 mmo!l) and
(S)-(-)-BINAP (57 mg, 0.091 mmol) and Cs,CO;(198 mg, 0.61 mmot), and the mixture was
stirred at 110 °C for 23h. After addition of water (3 mL}, the product was extracted with
AcOEt (3 mL), and the organic layer was successively washed with brine (2 mL). The

25  organic layer was dried over MgS0,, and concentrated in vacuo. The residue was purified by
silica gel column chromatography (Hexane/AcOEt=4/1~2/1) to give compound 45 (88 mg) as

a yellow solid.
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(1) (COoC02. DCM rt EtOAc, reflux 82a (ii) "PrMgCl, CuCN, THE/ Br I \ 0 O
83 84 ~C02Me -CO2H NH2 Il \ NH2 85 NH2 U NH2 / F2CNOHA NI I- N\ 1IN

\' ~\ ~ MeOH H2OHC FCNOFICNO 386 Ex. 8-3 5 10213] Conmpound 78. To
a stirred WOSBMYBHR of potassiumtert-butoxide (16.2 g, PUS2R051375 T4

1, 4-di oxane (300 nmL) was added (mnethoxynethyl)tri phenyl-phosphoni um chl oride
(48 5 g, ﬂ)42 nmml) at r.t. under N2. After stirring for 2 h, 5-bronoi ndanone
(77, 13 g, 61.6 mmol) in di oxane (170 nL) was added to the solution at r.t.
under N2. The rﬂxture i 0"Stopmed for 2 hat r.t., poured in wat@w,Me500
m.) and extra.él*eml | (500 nL). The organic |ayer _sas

washed with Pri ne, bd over Na2SO4,_and _concent i
resi due wag<erdd exdhe: Et OAc (2:1 (500nL)). Thg# § i
(ed an{-the precipitate washed with 2k hgxane-Et OAc (2:1

r.t., filt

(500m)). @ fOlt\rate was concentrated in vacto NindOt Re residue distilled
(700nnl torr at 145-4550 C) to gi ve 15 corrpound 78 as a I|ght46yel | ow solid of
the cis and trans mxture (14.5 H NVR (CDC13 70-2.80 (m 2H,

maj or andi®8fbr Tegdised solugion of sorawuelﬁﬂsm m@anf*-)? anaolmeF.(%@ﬁér‘sas 3.75

3
(1 o HARA LSO BT Bk 97 30,
1H, maj or additisresf ANVNWDH (0. RPmL),3He pmsuuct&l-is eRBaced witd ABOR(5 ndOmidsthe 7. 68

(d, J 8.2 Hz, 1H, mnor isoner only). E‘é([f’r02141 Corrpound 79. To a stirred
sol uti on egamg Iqyenwas guccesivelyashed “ﬁht\mt ankbgmdhnne (pLhddepraminy | vi nyl

ket one (6 ml WO
2004/ 047713% @Ef’ﬁ/%gﬁ‘!i ok %’3’3&%‘9" &%%%’?&ég ﬁgﬁ’&g‘% ﬁgt!aﬁ,q}%g a#n?"?lglr%é‘ was
heat ed at C&Gﬂaﬁgfzphylemlymﬁaﬂzmmad bivwedmpoureiody (57tmg)rasta yetlod sptidr ed into
sat. aqueous NaHCO3 solution (200 nlL). The organic |ayer was separated and
washegy wi brine. The aqueous | ayer was extracted wth Et OAc and the
organi c | ayer was separated and washed with brine. The organic |ayer was
dried over 5 Na2SO4 and gongentasied i n vacuo. The residue wa
0 (2:1 (168nL)), f||tered and dri

recrystallized from ]
60Ctog|veN7' i pal e yellow s g). 3)8209224
(m 3H), 2.g£ 1H), 2.54 (dd, J = 7.2, 6 V 99- 3.12 (m
2H), 6.10 ( 1H), 6.76 (d, leO.%Hz 699(d J =281
Hz, 1H), N

46 Ex.7

[0186] To a stirred mixture of compound 46 (55 mg, 0.13 mmol) in mixed solvent (2 mL of
THF and 3 mL of MeOH) was added 1N NaOH (0.43 mL, 0.43 mmol), and the mixture was

15  stirred at 80 °C for 4h. After the reaction mixture was concentrated in vacuo, 2N HC1 (0.25
mL, 0.5 mmol) and EtOH (1 mL) was added to the mixture and the deposited solid was
coltected by filtration to give Ex. 7 (38 ing) as a pale yellow solid.

Example 7-4:
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7.35 (d, J =8.1 Hz, 1H), 7.44 (s, 1H). 10 [02151 -- Conpound 80. To a
stirred solution of 79 (153.4 g, 0.55 M in acetic acid (3.7 L) was added
10% Pd/ C ( m xture was stirred under an atnosphere of hydrogen for
4 h and f%l??g%(lé“dﬁ?ﬁ?ough silica gel (washing with aceti o PEHBHEN R by
DCM. The filtrate was concentrated in vacuo to afford 80 as a white solid
(150.51 g). gH NMR (CDC13) 8H1.90- 1.97 (m @), 2.02-2.12 (mCI2H), 2.26 (t,
J =7.3 Hz, BH) 5. 2.43-2.6 4H) pdn0l (t AJ R 7.6 HFOCi{z, \.(M (d, J
= 8.1 bz, 1H) Br3s.7.35 th1th, 7 N 107161 Conpoulid 0. Sfo a
stirred sol utjlQn of tri met hy? sphonoace .45 g, 6404 in
anhydrous T (2.2 L) under an atnosphere of N2 at 0 C was adc?'ed portionw se
over 7 min. soffiumhydride (48.6 g of a 60% di 4Bersion in minerab0oil, 640
mml.). The mxture was stirred at O Cfor 30 min. and allowed to warmto
r.t. over 30 mn. A solution of 20 80 (149 g, 533 mmol.) in anhydrous THE
(375 nm.) was added over 10 min. The mxture was stirred at r.t. for 90 mn.
and saturated aqueous NH4C1(500 pSppplded. The m'xtur,QHyvas stirred for

5 min. and concen ER vacuo e he g[HF. cLhe agiileous ase was
washed w th di ot RoPeatoed 1 Gna ooy il 4

edNOrggn ractions
were washed w th fgg ne solution, dri edlké{ edin vacuo.
Trituration of 25 the resulting oily re du@ afforded a whitt e ol d whi ch
was collected by filtration and washed w&h hexane to give %2 (62.0 g). The
nmot her |iquor was concentrated in vacuo and the residue recrystallized from
Et OAc/ hexane at 0 C to afford it her three
iterations of the above c@' thFEPiﬁQt/ILgn nmet hod a addi tpgppal 59

(40.5 g). "H NWR (CDC ] 221 9 3H.2.31-2. 46
(m 2H), 2.95 (t, J = , 3.82-3.87 (m 2H), 5.73
(s, 1H), 6.99 (d, H&E 870 Hz, 2H), 7.29-7.3®@°(ny1H), 7.37 (s, 1H. 86 WO
20041047755 PCT/ US2003/ 0§§574 [0217] Conpound 82a.5%0 a 5 L 3-necked round
bottom fl ask cont ai ni ng (140 g, 418 mmol) was added Et3N (280 ni, 2.03
nmol ), benzyl al cohol (420 nL, 4.06 nmol) and toluene (1.4 L). The resulted
solution was purged with COfor 5 mn. before addition of Pd(PPh3)4 (9.34
g, 8 mmol). The reaction was heated to 90 C for 8 h with purging of CO The
m xture 5 was stirred in an ice bath for 30 min. _and fidtered, and the
preci pi tate washed % \-h\%?%b\cﬁo ﬁgg filtrate s with water. brine
and dried over 'w sulyf at e. Fhe3sol vent d._the excess REkERPD- gPRiohol
were renoved ‘ﬁ acta. Thé‘regi,@ge was di ed in DCM (50 ygd.) and hexane
(50 ) a\r;\ﬂ% ered t hrough a funnel fidTedF W th silica gel 00 g),. The
pad was hed with_hexane/ Et OAc (gradient elution: 9/1 to-¥%°
Concentration in vac 10 afforded 81 as yell o% oi|l (160 Q). ynpetRd 81 was
dissolved in EtCH (12 L) and Pd on <carbon (10% 20 g) was added. The

m xture was stirred under an atnosphere of hydrogen for 2 days, filtered
through a pad of celite and concentrated in vacuo to give a white solid (120
g). To the crude produg " S\Fa@lded Et OAc (200 nL) and the m x "Vﬁgoheat ed
toreflux for 1 mn. fi bt er ed. Th filtrate was reheateg regl ux and
hexane was added ~"The "™5 resultjng m xturf@ owmytor.t,
to afforda\A,bLé stal l'ine solidRafkE S

& Na,CO3, DMF I
N
57
58

\“'YO

NH, OH

LiOH N7
U
N" O Ex. 7-4
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collected by filtration (44 g of the trans isonmer 82a). The nother |iquor
was concentrated and recrystallization from EtQAc: hexane afforded an
additional_ 16

f 82a. "HNWR (CDCI3) S 1.23-1.27 (in, _1°90 (in,
7H) , 2.03“(??00310277§$4aHz, oH) 2.(28 (d? J=7.0 H, (Ian) ?ggp.”éé"]“?’;,?“%": 7.(|4n
Hz, 2H), 3.70 3H), 7.21.(d, J =.7.9 He, 1H), 7.93 . 7.95 (d,. J =
%0 70 He (0N Gampounslsfs dvmpite of 4110 80D oot and B4 5930 men.
DVFE (200 i lyl

( cgdig?l @ﬁﬂgfwﬁgh@atftg)itﬁtr?b(&g z%f %ﬁl?.g 3‘015 gﬁi?élt Was PerdSEd TR vhcu P xal y

chloride ( 227 o ) at 0 C under a nitrogen
at nospher aesultirg hrewo résaduenivas purdieddsy fhsh civedhamgrdph@ ($ibea g8 4% MeQiy@CHRCL) . t .

f h. Th I d i [ i.d lorid

an of f - hife B3 49 B0BOH) IR (o508 B-c B HOBR MBSO P S PEGndtib et kel ask
h i t E}lt%"g, G/ THE (500 mL d

\(,:ngl gdg[ gel?%gsc&{)%%% stir r(ggﬁ?uspEnSS?Yoa%a\%gg%ggaogsZM sgl uti on) o?n

i sopropyl magnesi um chl ori_de (46.8 mT 93.5 mml in THF %ropvm’ se while

mai nt ai ni 8 i Gemppund § homeoT§8(%dd 8. 83% mumel) 1bBOEL (Fymipiveasdwptgdi on
dded . . . P . 10

o a1 2 it 97 e 108 5B0Ick 18 P ol oplls o it EORNSEALRE EGOF k- B, D) |

i nternal tweipBIOAdBex PRinlge The 20ganidlaydry were pobled, wasteddi voith biind, dried was

stirred at -15 C for | h and quenched with 10% NHAOH in saturated agueous
NHAC  ( 30dMaSOa), ilieeeds and gansantigted igalaseaitorpgoyide S0 ana yelhesy pHy2 28 ghve id NMR

Neaa 105 S OMSQEIRS 6 5 B SBI05% bt ARy TR S0 s
dried _(Ng%@&)zggmhmred, and concentrated in vacuo to provide 83 as an
of f-white solid (10.08 g). "H NWR (CDC13) 8 7.83 (m 2H), 7.22 (d, J = 8.4

Hz, 1H), 3 543, 58 .94 J = 7.4 , 2.30
(o, a7 4G, ‘Compobaq > Btoizconhysigee Gigioes log vl yip sidecis 1y 57y
1. 69- 1. 64 ofitioftof 50 12.88, 1.06 ndhdl) add 23ndikbx yderzyhnfind (383 n@ﬁhl.sh%ﬁﬁl)ﬁﬁm um

(ESI+) me = 329 (M1). [0219] mpound 84. A solution of 83 , 15.2
mol ) in HE2&nd.)( Toe reschiommixturshwvas kefatedraf teflvg fon )6 hvepooleddarbadilutedhwith Brater( 10

ool edto 00 O The 7 Earled wifh SIS okt Giatret P e e
filtrate wWagh YWakDadedNMBSOA! Alterel! dndGoRtiublel #HvatYB'to gRﬁhd&rﬂ FettoWAddtid, The 10

sol vent swem renoved | h Vacub and hexane (20 nl) was added. A white solid 84
was f or mRhrficatiorshy flashrehrematogmbhietsiled goly SOV Kt d/loaxaié) pydpvidetisil a9 anall- 84

(Nﬁp??c%)c;l“g’?ﬁ@‘)s??iéi@ﬁ? gﬁy‘%ﬁ%ﬂﬁ% Do abls .2 pd o, 155, 52840k Ay 2? 9
b B (i gosgthn e Bid <7 pe 20 %50 @Y - 57 12 4, 3 A ot B30 g -

15 m @0= 46H). dabs Spectiuld-SI+) 8226]376pmd3I8MIE). To 84 (0.5 g, 1.23 mol .
and 4, 5-di am no- 6- hydroxy-2- trifluoronmethyl pyrimdine (85, J.A Barone et
al ., J. Megiohegbmpd@f@s26A Sitidh &51kBIFRYET 65 Gimal in TFA CIEHL) 596 heatl 953
3721.) (gﬁgé"ﬁ" T 3R Mol ) was aticht A S1EIT R 013 rrLgl,n R 3t
wat er (5 ndtp0 °THer ThxThe solwerst wasatmdvak in vefdansudfithe re@dlting odowdsalissalved in

concentrated 20 in_vacugQ. .Tao the resi due was_added ter (10 nL) and the
resul ting }%tp@érl(ap mly)ewashed with g&t{r@t&csl aqueous NaH%O; (2 xmé% mL), brine, dr%cd (MgSO,),

filtered, and concentrated in vacuo to provide a yelIoW solid. The solid was sonicated in Et,O

25 (5 mL) and collected by vacuum filtration to provide 52 as an off-white solid (388 mg). 'H
NMR (DMSO-dg) 6 7.97 (s, 1H), 7.10 (s, 1H), 7.00 (s, 2H), 1.52 (s, 6H). Mass Spectrum
(ESI+) m/e = 256 and 258 (M+1).

(0191] Compound S4. A 60% suspension in mineral oil of NaH (211 mg, 5.23 mmol) was
added to a solution of 53 (1.0 g, 5.26 mmol) in anhydrous THF (25 mL) at 0 °C under a

30 nitrogen atmosphere. In a separate flask trimethyl phosphonoacetate (1.02 mL, 6.31 mmol)
was added to a suspension of NaH (315 mg, 7.88 mmol) in anhydrous THF (25 mL) at 0 °C

under a nitrogen atmosphere. After 15 min., the two mixtures were warmed to r.t. and stirred
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by filtration, washed with pent ane and dried under vacuumto afford 86 (375
ng) as a white solid. "H NI\/R (DVMBO-d6) 8 1.18-1.27 (m 2H), 1.48-1.86 (m

13H) 1.98 Hz, 2.28 (d, 7 =17.2 He,

Hz, 211), é%f“?]“é‘”%é%) 7. 28 (d, J = 8.0 H, 1H), 7. 53 (d’CTﬁUSZS‘%?/"éﬁJﬁ |M
7.58 (s, | . 25 [0221] Ex. 8-3. Toastlrred solution of 86 (100 ngy, O0.199
mol ) in I]VFB(J mind Yhesslutierietadaining yhir atend wasddded I%@P@bomﬁmtﬁrgoluﬁoml)

The Tl g, MR ke PR il e et bﬁ%whﬁﬁ S e R & ™
wat er. Thegpky &umﬁt@é@wﬁ w@ﬁm t ohé by fls,;m Qbﬂa}i&ledt qraa{efd%ql ﬁﬁe énéd (70

ng) as a white solid O- d6)
16H), 1. 98(Mg50439ﬂ1ﬁerec7 and Ielznceﬁtrat)ad ltﬂvabﬁomlpmi'ldacﬁﬂ 8a|-&h1t6296)1d (2 29@)(&}1

Ty, 7550 UK RpASOrq & bty T 01, s Bk (%méiéwz»%éafz@ésyé@(sl -
AR R e e AL I VA

93 0 0 O (), 2)O8M3s? Spedthim GBSIE) A= 207 iMr1)9BO | \ Ph  Ph 94a DVMAP 95a ~0 0
O Br" XBr ATCh OH NHI2 ii) NNH2 NOHN® iii) LioHN- N~N1 04 Ex. 8-4

[0192] Compound 55. A mixture of 54 (5.18 g, 21.0 mmol) and 10% Pd/C (500 mg) in
EtOAc (150 mL) was stirred at r.t. under a hydrogen atmosphere for 20 h. The reaction

10 mixture wasfiltered through celite and concentrated in vacuo to provide a yellow solid.
Recrystallization from EtOAc (6 mL) provided 55 as colorless prisms with a 20:1 trans/cis
ratio (2.96 g). 'H NMR (DMSO-ds) 5 9.08 (s, 1H), 6.99 (d, ] = 8.5 Hz, 2H), 6.65 (d, ] = 8.5
Hz, 2H}), 3.60 (s, 3H), 2.33 (dt, J =3.0 and 12.1 Hz, 1H}), 2.23 (d, ] = 6.9 Hz, 2H), 1.75 (m,
5H), 1.38 (m, 2H), 1.11 (m, 2H). Mass Spectrum (ESI+) m/e = 249 (M+1).

15 [0193] Compound 56. Triethylamine (421 pL, 3.02 mmol) was added dropwise to a
solution of 55 (500 mg, 2.02 mmol) and trifluoromethanesulfonic anhydride (424 pl, 2.52
mmol) in anhydrous CH,Cl; (20 mL) at 0 °C under a nitrogen atmosphere. The reaction
mixture was warmned to r.t. and stirred for 4.5 b, poured into water (30 mL) and the layers
were separated. The organic layers were pooled, washed with saturated aqueous NaHCO;,

20  brine, dried (MgSQs), filtered, and concentrated in vacuo to provide 56 as an off-white solid
(765 mg). 'H NMR (DMSO-dg) 6 7.42 (d, J = 8.7 Hz, 2H), 7.38 (d, J = 8.7 Hz, 2H), 3.60 (s,
3H), 2.57 (m, 1H), 2.25 (4, J = 6.6 Hz, 2H), 1.79 (m, 5H), 1.47 (m, 2H), 1.14 (m, 2H). Mass
Spectrum (ESI+) m/e = 381 (M+1).

[0194] Compound 57. A 50 mL round-bottomed flask was charged with 56 (1.35 g, 3.55
25 mmol), KOAc (1.05 g, 10.6 mmol), bis(pinacolato)diboron (991 mg, 3.90 mmol),
PdCly(dppf£) (87 mg, 0.107 mmol), and dppf (59 mg, 0.107 mmol). The flask was
consecutively filled with nitrogen and evacuated three times. Anhydrous dioxane (25 mL)
was added and the reaction mixture was heated at 80 °C for 17 h. The reaction mixture was
cooled to r.t,, diluted with EtOAc (50 mL), washed with brine, dried (MgSQ,), filtered, and
30  concentrated in vacuo to provide a brown oil. Purification by flash chromatography (silica
gel, 15% EtOAc/hexane) provided 57 as a white solid (914 mg). 'H NMR (DMSO-dq) 5 7.59
(d, = 7.8 Hz, 2H), 7.24 (d, ] = 7.9 Hz, 2H), 3.60 (s, 3H), 2.45 (m, 1H), 2.25 (d, ] = 6.8 Hz,
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5 89 WD 2004/ 047755 PCTI US2003/037574 0 OO ',, NOOH 0 (Cad)2 ~--~
LIOOH 93 0 ii) H A o Ph Ph 94b DI\/AP 95b Jo O i) Br-(XBr ag3 OH NH2 I1)
NFNH2 IN OH NH2 jji) LIOHMNI' N :;J 1z N O Ex. 85%@%% eappund 89.
A dried SWH‘{P“@‘W@?e necked round bottomflask was char vvlth |ndene 87

30 ST A5 S0 O, 0 B Bt B i ©

(153.3 rr1_35§(ﬂ M in THF, 153.3 mmol) through a syringe over a peri od of 30
mn. The resulti'ng m xture was stirred at O C for 30 mn., and transferred

o) sk R SRl e L BRI EE, £ 3RS 2,

stirred feacB(dppAi(107 ea0d3BehhdIN-andtzM m?ueoﬁbﬁamgy@mtm% Mﬂ%%ﬁﬁ)@ydsn 10
vacuo and the residue was purifi ed bﬁ ica gel chromatograp
erg| blﬁfrd\;wgb v(a!m 0 9)

( hexank/ Eheped 2R01°G umden snmroggn alarasphere fort 340 ) Thesolition wasngs

is 8 gl ght Yﬁrﬁlﬁﬁ/ﬂ%{ (¥uz“tr ﬁ r@ pl‘ﬁCIQ{B e 833 Eél?%tea b%/ V%Ebugm Z'xlté%tlon(ltg prql\%__gé argo -8 (d, J
6.0, 1H)Mh1t§ s&ﬁi (P’unﬁl:aﬁox@b? ﬂailH)hroxﬁal%Er Ph? (s:ﬁéﬁl ge? Hp% Me(ﬁ‘f/((mz{lﬂf g \Zde'il 1H)
7 42 (d, 1H). Mass Spectrum (ES me M-+ 1) [ 0223

Conpound 882 a—whuneobd)(ma gn BFNBR (QUUSO-4) 5@29&1@:;)11)1) VrQMd-F(SHBHz;ﬁH) Was

siced I ATl b hes 86 (AT 1s ST MER 2] (tifchdd B oo

renov I PV Iy S t i &% with
Et OAC ia?Iloo 2k mi(ﬂ?wgyet(g%ﬁmml/am IH’(%?’ Lk o Qﬁ%\r,]\gﬁggr? o (Zogg%} and

dri ed over4AS@V+Joncentration i n vacuo gave a 20 crude product which was
purified by silica gel colum chromatography (hexane/ Et OAc

[0196] Ex. 7-4. A solution of 58 (130 mg, 0.319 mmol) in MeOH (12 mL) and 10%
aqueous LiOH (4 mL) was heated at 100 °C for 4 h. The MeOH was removed in vacuo and
the resulting aqueous solution was acidified with 1N HCI to pH 4. The resulting precipitate
15  was collected by vacuum filtration to provide Ex. 7-4 as an off-white solid (111 mg). 'H
. NMR (DMSO-dg) 6 8.09 (s, 1H), 7.33 (bs, 2H), 7.30 (d, ] = 8.1 Hz, 2H), 7.26 (d, ] = 8.1 Hz,
2H), 6.61 (s, 1H), 2.47 (m, 1H), 2.15 (d, J = 6.9 Hz, 2H), 1.82 (m, 4H), 1.74 (m, 1H), 1.55 (s,
6H), 1.51 (m, 2H), 1.13 (m, 2H). Mass Spectrum (ESI+)} m/e = 394 (M+1).

20 Example 7-5:

0 O o]

/ o / o -‘::/‘(Of
PdClx(dppf), dppf H;
io‘a B’o:é O‘B O“IB
60 a'o 61

o - o !
59 a’o
o o

52
PA(PPhy)s LioH
. §
N32003, DMF \ \ O

Ex. 7-5

Br
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90 WO 2004/ 047755 PCTI US20031037574 20/1) to give conpound 90 (10.0g) as a
white solid. "H NWVR (CDC13) 8 1.76 (m 211), 2.34 (m 2H), 2.68 (m 4H),

6.90 (d, JwmoSeediatsR, 6-95 (d, J = 6.0, 1H), 7.25-7.51 (ippy/fshllosnyBss
Spectrum (ESI +) rrle = 199 (Mm+l) 102241 Conpound 91. A suspensi on of NaH (60%

di spersion in mneral oil) (2.45 g, 5 61.25 mol) in THE (200 nL) in a 500
mL pre-dri[@etPA| a€kmpanrd 60! &dlQG0omD réindbigtonzed ﬁaSkmgehargedTwnblﬁer(éj4'go7ﬁ&e

61725 morbh WRE pERO o ad & 467 o B URDRIIERT 2R stmely sk

stirred atigy &igg 0221 Q27—§1rﬂ61§1 .and AFp£(126 g, 0@@7%81? (he Batk waPeohSediHVEL, filled THE

(50 ) was rough an addi tional funn dropwi se over 25 min. After

addi ti on, Wlﬂnemﬁmg@mmsi msuaml Wrdertimes. aAnhydrous diaxangtl0. mihwas addediand theas

B onc. Suadttion TR SRR tor TR BB PtfRss™ Gt Elac

sol vent g@yepd)ahd %sﬁédldﬂﬁ twaith] ihe $30 56 Reted ahd €8n@Rirated i iikuo to
chr omat ography (hexane/ Et CAc 20/1) to give corrpound 91 (10.0g) as a white

sol i d. ' Hprowidie ¢ boereyil.gPurifi@tion by flash chromatographly (silicegel15% FBOACfexaid), 1. 98

gsiOBH) 25%(‘?%6?‘1%1&5”4"”%]“3 a"zlwﬂﬂéﬁ 51@2&%5“%508@3 cﬁ(ﬁ '-9‘%59‘?9 (‘1211)4)7@ 93
(d J = 5 cf 1800 7.19 (&29-77.3 61 mb‘ﬂ (s dﬁ%]n?ﬁﬁﬁﬁl}@s?gsf eﬁ} A &I =% cﬁ

ssol ved i'n Et OAc Rydfogen over palla
( 10% d)ﬂ cIiH)p’bdl YmyusHp@. 32/ chn, d@érﬂ gaémaIH):-;ﬂ G@t(nnﬂrﬁjet 28 (s, p2H} sMiass Smactrivh h

The m xt ur hrough celite and the filtrate was concentrated 20
i n vacuo gs%}f}\%{r %ﬁt@g {32 (5.4 g) as colorless oil which was used directly
in the next reaction without further purification. "H NWR (CDC13) 8 1.18

(d J = 710198}, G&mpouncﬁl(t\mixturmfm(}ﬂz g3+3§ mma) ard HBG(Pd:(CGﬁH)ng)lﬁB (t,
19 (m 2H),

7,05 7. 20 NSfFELAS TP s e eies s vgipegs Higiospfers ST o TR TRAGI S0l ved
in MeOH / plikaré whid §1térdq thrdf ht@é:ﬁi’ c@ncexﬁﬁtédlﬁ 2B pteNilE b ePloYess @flded

| 'i thi um hydr oxi de nonohydrate g, : mml ) and the m xture was
stirréldl atCrggalfzaticer fiomgideONE owaé bymy@aihzamoumcéhﬂlztvh@ Megdt diffwsion

I xt idified th 2N H { t 25
xS il las wnfe sl pit R pis s R0 s iR Ms 5@% (

I t d
igr\éﬁgt og?\;@hg f’%g?ﬁe Epolz&)t g/l)mf gwg?%gué%fsco P% 719530?139?89(p§ as a white
solid. ' HEMYRH).CIZAE), 15 10 B, 2H), 159:t,7.92.4H%z, 285) 1.9Q (16,1LH)] 1856 ((y2E).OH58

Nbss Spec mu;z,aﬁ e o L350 1080185 (oiB e sprekim o sup 308570

[02271,_0C0 ?d 94a and 94b. To 93 (2.2 g, 8.53 mml) in CH2Cl2 at 0OC under
a nitrogen a m)sphere was added (COCl)2 (0.82 nL, 9.38 nmml) and a drop of

([:)m: or ;I'gg J@ﬁ% Qw\ﬁgglé‘igg‘crj Q‘;g‘xg%f’ gf g% ﬁﬁ)rcgfm%g; 35{10 t h )ogﬁgﬁ%r 58 Wf"ﬁ’ll)one
(1.66 g, %aipﬁﬁmhz mgDWR20 6dmO, Hd 284 9uddi®Nh,CO; (1 mL) in DMF (10 mL) was

heated at 80 °C for 3.5 h. The reaction mixture was diluted with EtOAc (75 mL), washed

with water (3 x 50 mL), brine, dried (MgSOy,), filtered, and concentrated in vacuo to provide

25 ayellow solid. Purification by flash chromatography (silica gel, 5% MeOH/CH,Cl,)

provided 62 as a white solid (103 mg). '"H NMR (DMSO-ds)  7.95 (s, 1H), 7.18 (m, 3H),

6.84 (s, 2H), 6.56 (s, 1H), 3.61 (s, 3H), 2.85 (t, ] = 7.3 Hz, 2H), 2.28 (4, ] = 7.0 Hz, 2H), 1.95

(t, J=7.3 Hz, 2H), 1.79 (m, 1H), 1.65 (m, SH), 1.51 (s, 6H), 1.49 (m, 1H), 1.23 (m, 2H).

Mass Spectrum (ESI+) m/e = 434 (M+1).

30 [0200] Ex.7-5. A solutionof 62 (103 mg, 0.238 mmol) in MeOH (9 mL) and 10%
aqueous LiOH (3 mL) was heated at 100 °C for 2 h. The MeOH was removed in vacuo and
the resulting aqueous layer was acidified to pH 1 with IN HC1. The resulting precipitate was
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5 and triethylamne (1.88 nL, 13.49 mml) in CH2Cl12 dropwi se at 0 C under a
nitrogen atnosphere. After addition, the m xture was stirred at r.t. for
2h. The react.i guenched by addition of saturated aqueous

extract ed %tzﬂg‘%f%% (25 nL x 3), washed with water (10 R:L@SZQ‘P’“?’B?’F% and
dried over MgJSH. Concentration in_vacuo gave a crude product ~which was

purified byllestedihyvageum &idfration te prayideddex- dphes ariicaeemelbhe73mel THNMR 1) to

ass gnren(OBR US4 S d“f%gﬁfg*"‘")soi@%%?ﬁiﬁéh ﬁﬁ%un%‘%niﬁfﬂw& BB 1 26

(d, J = 6297lk@,J-368.HZ 260); 1196@ Im??SﬁhDZH)lla@{ﬁl , 9H),(1%7 Sﬂrl,)zﬂ)lms (fof 3&% =7.3

Hz, 2H), 2.80 (dd, J = :
.33 l(_?jd 1564, (ém,li@(ra,ﬂi) 142)(m, lewsslt%qﬁm@ﬂﬂmi%—ﬂ@wm 2H), 4. 70-
.78 (m 1H), 7.05-7.37 (m 9H). Mass Spectrum (ESI+) me = 418 (M+l). [a] 26

J =

+54. 85 (0201]5 Th@c@ﬁgmﬁk@@l&)’n ifCD 610 0 1vekr §MrainedlilNUR shiPaladherfasin 21 (d,
.9 Hz, 1.25 (m 9H), 2.01 (t, J =7.4 Hz, 2H), 2.75 (m IH),
.90 (t, Exmnvles7+7z4a24175 3.32-3.41 (in, IH), 3.73-3.78 (m 1H), 4.12-4.22
m 2H), 4.73-4.77 (m 1H), 7.05-7.39 (m 9H). Mass Spectrum (ESI+) nmle =
418 (M+l). [a] 26 = +10.12 (c = 0. 60, B [ 0228] Conpound 95a. To a
stirred solution of 94a (900 ny, 2.16: n’m)lg In THE (30 20 nL) and H20 (10
m.) was added H202 (30% 1.8 ni, 17.7 mml) and |ithium hydroxide
nonohydrate (360 ng, 8 55 t O C The reaction was allowed to warmto
wgatur L _agueQy S8 _solat jmn and

r.t. overnig
acidified vmt\ﬂ;h 100546 HCI emxtupe w
washed with er (5 nm x 2), TiFi ne an

[ ? by sigjca 25 gel ¢olum
chr omat ogr aphy (hexane/ Et OAc 8/ 1) to gi vgs pound 95a (500 Kg) as a white
solid. "HNWR (CDCI3) 8 1.24 (d, J = 7.0 Hz, 3H), 1.61-1.85 (m 1011),
1.95-2.0 (m 2H), 2.30-2.40 (m 1H), 2882092(m 2H) 705720

m
41-1). Mass Sl 4) n1 ~8H (Npkﬁg&gg] Corpound995HE8Round 95b
(ent-95a) M%MC%E % 94 5| mlal™ 30 mam -t at descri bed

1

for the converstomrof—%4 0 95a aby 872 a suspensi on of
anhydr ous Al C13 (484 ng,?—?GS mes! ) g@ﬁz% BN\ Was adsled

2- br onoi sobut yr ylg,brom deg 0. 21 770 mg) dropw sg at. 0 G under a 92
VD 2004/ 047755 PCTlUSZOOB} 0375f5§pam?a'f Togen at nospher e. af,;,fz'egf e

—~NOo -hOO

act ed Et X 3),
d over MgSH. n ration in

e mxture was
stirred for 5 mn., a solution of conpound 95a (376 ny, 1 46 Mol ) in
CH2Cl 2 (20 nL) was " added dropwi se. After stirring at 0 C for 1h, the

m xt ure was poEI_qzed into ice water and extracted with CH2C12 (15 nL The

conbi ned or Nayer was succe55| peb - HhREPEd wWith water, satu e’H NaHCCB
and brine, dr =

over WHVMHSO4 and mCentrated i n vacuo. resi due was
added 2- et hyl - MeCfHP0- i hpyrl minglicne (K0 @ et at., J.
Chem Soc. m 1) (25052 Tmol ), it HerSe B pl ), water (5

m.) and Et OH (25 nL). The r & M Xt ure was hehk at~ reflux overnight.
The reaction me@ure was cooled to re7t. and Et OH was rem)vEd $y evaporati on.
The residue was diluted with sm‘ﬁwh?cfwis‘mfﬁeous NHAC1 sol ution and extracted

&gsweﬁj& M@jﬂ_{dﬁ Clnpb od ame—ﬁngf1 P.l', S-nec roung bgt"ilo C?lsassk |vely

equipped with a magnetic stirrer, a reflux condenser and an addition funnel was placed

magnesium turnings (1.1 equiv., 8.8 g) and diethyl ether (60 mL) under a nitrogen
atmosphere. A diethyl ether solution of 1-bromo-3-phenylpropane (322.4 mmol, 65.5 g) was
added via addition funnel at such a rate that a gentle reflux was maintained throughout the

© 15  addition, about 1 h 10 min. A few particles of iodine were introduced at the beginning of the
addition to initiate the reaction. Upon completion of the addition of the bromide, the reaction
mixture was heated at reflux for 1 h, allowed to cool to room temperature and further cooled
in an ice bath. A solution of 1,4-cyclohexanedionc monoethylene ketal (1 equiv., 51.91 g) in

THF (100 mL) was slowly added to the ice-cooled mixture via addition funnel with stirring
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and brine, dried over MJSO4 and concentrated in vacuo. To the residue was
added MeOH/ THE / H20 (15 mL, [/1/1) and |ithium hydroxi de nonohydrate

(200 ny, 4wio/2d08Bihsand the mixture was stirred at 45 C perugtdodros¥aOH was
removed in vacua and the residue was acidified with 2N HClI. This m xture

was ext r acsed | W 30 nfe. Fie rhikeurfiwa¥ citinub@ei 86krd fob 30 mineinake icBbbanand dried

over MySH4. Concentration in vacua gave a crude product which was purified
by HPLC ( resestight ab henbient tepgranrcc dip oeaatiorBixtgrevasgaegoalgy iman ige mtaedsol | d.

' NVR 1. 3

(i, o . ARgypkics sl afgpns FCT o Adog “rhe mhpthes Sasgiciduntiragrisids ™"
3H), 2. 45-Bsdobvel[Mhe 24fers @ez&&e]ﬁdrated aird the aqueodkllayer wab extractddith dietht ¢thed (M
4H), 12.0 (bs, IH) Mass Spectrum (ESI+) nile = 449 20 (M+l). [0231] Ex 8-5.

Conpourfd ERX). 8Tf!33 qomhingdorganigy wmgv@h@bwbbnmt@%mm Idsied guerrrabydrous he

t
R O F0230) e ifaeah doOerandy ARG TREHER G WaPrerfBoio e fhoe flb, ity
NVR  ( DVBGy d,aa hﬁ!:aly?séd ih iﬁﬂbmngzllri)uuré.wﬂﬁ Me®Q (400 mﬁfm 3N &guebﬁs H.B G ,j)i o@ Hz z

2H), 2.15 (d, J = 7. 2H), 2.32 (s, 3H), 2.87 (t,
(s, br, 2rpl)forsh. (Iihe r&aGtwrl 1giXpgre waggooled, &aneamwd%wmo gilyted @mawater

2004/ 0477 LR ORA AL dx). ENATIRL St Do e herbastied %}g}me (xfels, °

102331 Thi's conpound was o ttal’ne manner as H NVR
(DVBO196) dvet adfdilowd Sodinm Ritfate dhd4éndentibted i vaddp, Coluth dhr&'ﬁatb 2 liﬁH) 1 94

(v, 3 =728k, 20, 2,03 (m 1K), 238 (d 3 =73 e, 2H) S -
15 e, aEORse: $5/65) pihe rreilie fiavdedy i desieed byirppskeione 6 Gg). JE- 3. 0
2 T R (Dol Rrad et 6, 159, 1361 648, 248, PI3REF R, 4, 951 9F ek om),

2.20-2.28 (m, 2H), 2.65-2.76 (m, 4H), 7.19-7.24 (m, 3H), 7.28-7.33 (m, 2H). Mass Spectrum
(CI+) m/e =215.1 (M + 1).

15 J0203] Siep (D). To a flame-dried single-necked round bottom flask in an ice bath was
placed NaH (a 60% dispersion in mineral ail} (1 equiv., 0.66 g) and subsequently charged
with THF (20 mL) under a nitrogen atmosphere. To this was dropwise added trimethyl
phosphonoacetate (1 equiv., 2.89 g/2.75 mL) via syringe. When hydrogen evolution
appeared complete, a solution of hydroxyketone 64 (15.5 mmol, 3.33 g) in THF (40 mL) was

20  slowly introduced vig addition funnel. The reaction mixture was stirred at ambient
temperature overnight. The reaction was quenched with saturated aqueous NH4Cl followed
by water and extracted with EtOAc (2x). The combined organics were washed with brine
{2x), dried over anhydrous sodium sulfate and concentrated in vacuo. Column
chromatography of the residue (EtOAc/hexanes, 30/70) provided the desired hydroxyacrylate

25 (3.5g). '"HNMR (CDCl) 8 1.16 (s, 1H), 1.29 (t, ] = 7.1 Hz, 3H), 1.51-1.61 (m, 4H), 1.70-
1.80 (m, 4H), 2.10-2.14 (m, 1H), 2.43-2.59 (m, 2H), 2.65 (t, J = 7.5 Hz, 2H), 3.46-3.50 (m,
iH), 4.16 (g, J = 7.1 Hz, 2H), 5.65 (s, 1H), 7.19-7.22 (m, 3H), 7.28-7.32 (m, 2H).

[0204] Step (E). The hydroxyacrylate (15.5 mmol) obtained above was hydrogenated over
palladium (10% on charcoal) (10 mol%) in EtQAc (60 mL) using hydrogen gas at an

30  atmospheric pressure over 10 h. The Pd/C was filtered off by a layer of celite and the filtrate
was concentrated in vacuo. The product contained a mixture of two conformers (ratio 3:1) of
the desired tertiary hydroxyl ester 65, which were separated by column chromatography
(EtOAc/hexanes, 20/80) and characterized by the following spectral data. In practice, the
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COEt COEt NaH 1 96 97 o~~ N LiOOH OH O -Ph 99a 100a M (i) Coclh COH
HNOQO 098\ _ NJ OH Ph LiOOH p 99b / 100b 15 94 WO 2 0 0 4/04 7 755
PCT/ US2003/037574._NIH, ON NH, OH J Br N OH NH, 100a o] N/~
"NH, OH MIHUOTRY o4 NOH NH/ OBr NH,  100b AQy B?’EJTE%Z???&{” N

O 101b Ex.9-2 [02341 Compound 97. Conpound 96 was prepared from

4- phenyl CXGAfo}E&?H?%u&%SEfuﬁﬁér%Hﬁﬁ}mmg ﬁa?igxﬁ”ngqqm% nner

to that descr or the conversion of rrpoun 97 was
pr epar ed UDGH)F1.06 (9 180)0.2alt, hafneHz3H), has- 10656, 48d1 46+1.51 (e, DNV S6si on

f 2to3 le 2). 10235] Co d 98, T irred sol f 97
o, 11 mmf %E?a@ﬁaﬁhla%%ﬂ B8 R, 2564, A0S 2R é?ﬁfiﬁéﬁmi%&izt eeblgl 110
|
o omed t 0 5ot Fib. T2 ) 918, VISP (HOAE Mast Splnd MY nOE 71 BRY
sol ution wys ‘Hmmqmmdrhoﬂoah&ycmmm ORQi 16 (B, QB 02D, 1HW 1147 (N +611 Bad

extracted wth diethyl ether (3x). The conbi ned organics were dried
(MgSO1), BH)tIe3%d. 4§r{g1, 2H), 1.54-1.58 (m, 2H), 1.67-1.75 (m, 6H), 1.88 (m, 1H), 2.22 (d, ] = 7.1

Hz, 2H), 2.65 (t, J = 7.6 Hz, 2H), 4.14 (q, ] = 7.1 Hz, 2H), 7.18-7.22 (m, 3H}), 7.29-7.32 (m,
2H). Mass Spectrum (CI+) m/e =287.1 (M + 1).

[0205] Steps (F), (Q) and (H). To a flame-drnied 50 mL single-necked round bottom flask

10  in an ice-sak-bath was placed AlICl; (2.5 equiv., 1.43 g) followed by dropwise addition of 2-
bromoisobutyryl bromide (2 equiv., 2.01 g/1.08 mL) under a nitrogen atmosphere. The
mixture was stirred for about 5 min., and CH;Cl; (8 mL) was introduced. After another 5
min, a CH,Cl, (20 mL) solution of the conformeric mixture of tertiary hydroxyl ester 65 (4.3
mmol, 1.23 g) was dropwise added. The reaction mixture was continuously stirred in the ice-

15  salt bath for 1 h. A mixture of ice and 2 N aqueous HCI was added and the mixture was
stirred until all dissolved and extracted with CH,Cl; (2x). The combined organics were
washed with brine (3x), dried over anhydrous sodium sulfate and concentrated in vacuo. The
residue contained mainly two acylation regioisomers in a ratio of about 4 to 1, which were
cyclized with 4,5-diamino-6-hydroxypyrimidine hemisulfate (0.5 equiv., 0.63 g) in the

20  presence of 2N aqueous HCI (2.2 equiv., 4 mL) in 3:1 EtOH-H,0 (40 mL). The mixture was
refluxed for about 12 h. The mixture was cooled, diluted with saturated aqueous NH,Cl and
extracted with EtOAc (2x). The combined organics were washed with saturated aqueous
NH,4C1 (2x), dried over anhydrous sodium sulfate and concentrated in vacuo. The product
was hydrolyzed by LiOH-H,0 (5 equiv., 0.73 g) in 3:1 MeOH-H,0 (20 mL). Using the same

25  workup used in the preceding cyclization step, a mixture of two major regioisomers (67) was
obtained. The major isomer (1.2 g) was obtained by recrystallization
(EtOAc/CH>Cl;/MeOH). The desired isomer {Ex. 8) (200 mg) was obtained by preparatory
HPLC of the mother liquor. "H NMR (CDCl;) (a single conformer, trans-) & 1.35-1.43 (m,
2H), 1.69-1.88 (m, 16 H), 1.96 (m, 1H), 2.36 (d, J=7.0 Hz, 2H), 2.83 {t, } = 6.0 Hz, 2H),

30 7.34(d,J=1.6 Hz, 1H), 7.42 (dd, ] = 8.4, 1.6 Hz, 1H), 7.49 (d, J = 8.4 Hz, 1H), 8.16 (s, 1H).
Mass Spectrum (CI+) m/e = 4352 (M + 1).

Example 8-2:
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concentrated in vacuo to afford 98 (2.31 g) as a white solid. '"H NVR (CDC13)
$1.23 (d, J = 7.2 Hz, 3H), 1.29-1.33 (m 2H), 1.42-1.59 (m 2H), 1.69-1.80
(m 2H) 1 fsm 3H), 15 2.30-2.39 (m IH, 2.45-2.5

7.21-7.34 f‘%‘éﬂ?‘p’? 0236] Conpounds 99a and 99b. To a sti BOutRlopibsre o
(13.5 g, 58.1 mmol) in DCM (225 nlL) was added 3 drops of DWMF. The m xture

was cooled to O and oxalyl chloride (5.58 , 63.91 mvol ) was added
dropwi se. The X was Sered at r.t. forg Zoh and added droppise to a
separate vessel ntal n| - OX lelB'ﬁE_ilo 81 1 mol),

20 DVAP (7.1 g, (20 24n1_ ?; ‘thCM 0 m) at
O T. The m xtur vvas aIIovvedto warmto r.t. iand STFY for 12 h.
Water (300 nL) was added. The organic | aye?lwas separated an%o%/vashed W th
I N HC1(200 nL), saturated aqueous sodium bi c&¥bonate (200 niL) arﬂ§ bri ne,
and dried (MJSO4), filtered and concgntrated in vacuo. The regitdue was

purified by fy phy (SI u

2004/ 047755 Pg@zo ex radregmjgﬂ:dn')‘ to pfow d¢ 99a
(11.48 g) as e mr yAHHE and 99b ( ZB;g) as a ite foam NBZ ehe

st ereochem cal assignnent of 99a and 99b is arbitrary. Conpound 99a "H NMR
(CDC13) S 1.17-1.34 (m SH), 1.45-2.017(m 7H), 2.49 (tt, J =12. 3T1Hz J =

3.5 Hz, 1H), 2.81 (dd, J = 96 Hz, J = 13.2 Hz, 1H), 3.3 = 3.2 Hz,
J = 13.4 Hz, |Hy, E,3,L,74 5 ( ot 7.0 Kgs. adhkdhe, reftn 19- 4. Q5. M  2H),
4.70-4.76 (m - OH). -Conpotnd—99 Ryl 3) 8 1.21
(d, J = 6.9 Hz, 2B Hf, 125-20 m<9H), 2.51 (tt, J

=12. 1Hz, J=3. 4Hz, 1 . 74(dd, Hz, J = 13.2 Hz, 1H), 3. 40( J=23.4

Hz, J 13.2 Hz, 1 378(qU|n, < 6.8 Hz, IN), 4.12-4.21 (m
4.72-4.79 (m 1@ .19-7.39 Q}e@z | OH). 10 [0237] - @moun%gza To a
stirred solutio % 99a (10.48 g,” 26.8 nmmol ) in THE (400 nl) and water (125
m) at O C was added |ithium hydrpxide (1.28 g, 53.6 nmol) am$ 3% hydrogen
per oxi de (10 7 mL). The m xture was stirred at 0 Cfor 75 mn. and an
aqueous lution of sodiumsulfite (14.75 g in 80 m_ of water) was added
fol | owed b 0.5 M aqueous sqdifim bi carbo t The aggueous | ayer
was washed V\nth‘lffﬂd%.ﬁﬂ_am di 9 BH R Gb A Cl ' z i
Et OAc. The et hyl Waeetfute | ayer was ~ed ( MgSO®A, flltered anhe
in vacuo to afford 100a (1 g) as a W e solid. [0238] Additional
could be obtained fromthe DCM |l ayer. Y H NMR (CDCI3) 8 1.22 (d, J
3H), 1.23-1.33 (m 2H), 1.50-1.56 @m<2H), 1.58- 1.65 (m 1H, 1.&6Z.
(in, 4H), 2.38 (quin, J = 6.8 Hz, 1H) 2.50 (tt, J = 3.2 Hz, J=120Hz
111), 7.18-7.33 (m 20 SH). [0239] Corrpound 100b. Corrpound 100b (e7r?t 100a)
was prepared from99b in a simlar nmannekr to the preparati on of 100affrom
99a above. [0240] Conpound | A a. Conpa R i
simlar manner to that described for the conversion of 3 to 4 (Exanple 2)
'H NMR (CDCl 3) H8\EoMR30(3% J = 7.2 25 3H) LioHMeOX J0(38 (i n, 2H),
(m 2H) 1. 69- 1aB0 (4m, ZI—B 1. 85-2. 3H) 2. 30- 2.39 (wvm, 11

2.45-2.60 (m 1H), @::@'147 34&
OH
(§

[0206] Compound 69. Trimethyl phosphonoacetate (10.36 mL, 64.0 mmol) was added to
5  asuspension of NaH in anhydrous THF (500 mL) at 0 °C under a nitrogen atmosphere. After
30 min. at 0 °C, a solution of 1,4-cyclohexanedione mono-ethylene ketal (10.0 g, 64.0 mmol)
in anhydrous THF (50 mL) was added vig cannula, The reaction mixture was warmed to
ambient temperature and stirred for 12 h. The reaction was quenched with water and the

THF was removed in vacuo. The aqueous layer was extracted with EtOAc and the organic
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[ 0241] Conpound 101b. Conpound 101b (ent-10la) was prepared from 100b in a

simlar

manner to the preparation of 10la from 100a above. [0242] Ex. 9.

Ex. 9 was prepared from| da and 4, 5-di am no- 6- hydr oxy- %&ﬁyﬁbg‘y}]%ri md

(P.D. LanWQUZ@P44773 ., J. Chem Soc., 1953, 3721.) in a

t hat desc

1.48-1.59

manner to
ribed for the conversion of 4 to Ex. 2. '14 NWR (CDCl13) 6 1.24 (

J = 6.8 HhyerdWere p&ified R 22RQAWRHA Brine, dﬁngggmﬁ/ﬁ(ﬁ%Feazﬂnd donéentiatetlinWabuctd)
Gl e 1-2.00 (M 4H), 2.36-2.40 (m 1H), 2

(s, 3H),

2H). Mass
(ent - EX.

preparati
FCCNO1
Exanpl & 9
(d, J =6
1H, 7.71
conpounds
met hods p
No. MOLST
DVSO- d6,

J=8. 6Hz) .
NHZ 2kp J
>220 5. 46

(s, 6H), 1.9 . 2.36- ,
proyide6853 a(oajor 911-75%%Hdé§was added4o psolutipy of 68 §593% EtOH-(2804 Hz

oAb ST DU e ghe sied inderg Wytiach ATROAGE b2 Chisged 2
ﬁ{im%x delite, Snd écatrtited MBAYE tofpraviat & cBodlesydil. GHToMenesAfohlcMeid

0 [02441 This conpound was obtained in the sane manner as in

.rngnphydm;e (I(-Zivsiﬁé yg?llwwac?eg@o (;nglztim) of mcfﬂim.agﬁogmizomglé)éanﬂbl
gt tsp L hppf o BoabeGR y f e M ot 7R Hhegllbaesfag i

rddfidet Gefhcuh andHeaghBonsaORItiBH SR8 eRFadiyd WRATEIOALI ahs ofJéarﬁchﬁyr::rﬂr5
rovi ded above. 97 2004/ 047755 Table | PCT/ 13S2003/ 037574 New

R Ayithsbrine dried (MO hltersd ppd soncaapratedl in meawodo 2H) |

oo oot S B RS g BB
FESrn BT G490 00 o N i,

[0207] Compound 70. Isopropylmagnesium chloride (25.5 mL, 51.0 mmol) was added via
syringe to a solution of 4-bromo-3-methylbenzonitrile (5.0 g, 25.5 mmol) in anhydrous Et;O

| {50 mL) at 0 °C under a nitrogen atmosphere. The reaction mixture was heated at reflux for

15

20

25

30

12 h. The reaction mixture was cooled to 0 °C and quenched with 6 N HCI. Afier stirring at
ambient temperature for 12 h, the layers were separated and the aqueous solution was
extracted with EtOAc. The organic extracts were pooled, washed with brine, dried (MgSO,),
filtered, and concéﬁtratcd in vacuo to provide a brown oil. Flash chromatography (silica gel,
2% BtOAC/hexanes) provided 70 as a colorless oil (3.69 g). 'H NMR (DMSO-ds) 5 1.08 (d, J
= 6.8 Hz, 6H), 2.41 (s, 3H), 3.62 (m, 1H), 7.68 (d, J = 8.4 Hz, iH), 7.73 (d, J = 8.3 Hz, 1H),
7.92 (s, LH). Mass Spectrum (ESI+) m/e = 241.1 and 243.1 (M+H).

{0208] Compound 71. p-Toluenesulfonic acid monohydrate (360 mg, 1.89 mmol) was
added to a solution of 70 {(4.57 g, 18.9 mmol) and ethylene glycol (8.45 mL, 0.152 mol) in
benzene (50 mL). The reaction mixture was heated at reflux for 20 h while removing water
using a Dean-Stark trap. The solution was washed with saturated aqueous NaHCO;, brine,
dried (MgSO,), filtered and concentrated in vacuo to provide a colorless oil. Flash
chromatography (silica gel, 2% EtOAc/hexanes) provided 71 as a colorless oil (4.86 g). 'H
NMR (DMSO-dg) 8 0.79 (d, J = 6.8 Hz, 6H), 2.03 (m, 1H), 2.34 (s, 3H), 3.63 (m, 2H), 3.92
(m, 2H), 7.07 (dd,J =2.2 and 8.2 Hz, 1H), 7.30(d, J = 2.1 Hz, 1H), 7.52 (d, J = 8.2 Hz, 1H).
Mass Spectrum (ESI+) m/e = 285.0 and 287.1 (M+H).

[0209] Compound 72. n-BuLi (5.4 mL, 13.5 mmol) was added to a solution of 71 (3.50 g,
12.3 mmol) in anhydrous THF (20 mL) at —78 °C. The solution was stirred at —78 °C for 30
min. and added to a solution of 69 (2.30 g, 13.5 mmol) in anhydrous THF (20 mL) at -78 °C.
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1H). 8.13(d, 2H, J=9.0Hz) N & ~, O 1-4 CH 217-219 2.39(5, 3H), 5.43(s,
2H), DMSO-d6, NHZ 3 7.03(brs, 2H), 7.32(d, 2H, 400 J=6.0OHz), 7.93(s, 1H),

7.99(d, 2 dm NV - NOI- 8 5.22(s. 2H). 7.02(by t
DI\/SO(OG ﬁ'ﬁzﬁﬂf%‘)gjg% OHz), 7.53(1, 1H, 150" 52 ZDSHZ) ( é’("Hgi‘%ﬁ"}’?ﬁs(

7.76(d, 1H ,7.99(s M N B | CE1~ 1, 6H
J=6. (OHz Tﬁwmftc& % BImIQ‘H‘P a&‘b@@m’)r‘w And sti Fﬁ? ?"fg%?hz l’&lef OOR 2H,
J 6. OHz N O
e >2)20 B0 A sor s hadeoBEAR L 18 QRS ert ot S’“%‘*‘x%*k"“

7 72(4, 1Hayedo@s edtrBtedHwith EFOAS and the orfjanicedhct, waxe pbpled,x&s@b&w;th&nﬁ@,(s 1H)

O1-8 F 7..19 O 06 6 =6. OHz
7 96(s 2 ﬁi&éﬁbﬂ fﬁf;gedsanéﬁ? “'“;ﬁ“%?'@% progjdeq yeio &8‘”@ 5%04/ 0477235

Tabl e Hﬁ%ﬁ,ﬂ Eﬁ&é %@@tmcnwa% W%J@E wawu%ﬁmﬁ@dnvsau midn@ CH3
176- 178 123(d =1 4°2.93-" DVBO- db, 00(m 1H), 5.42(s, 2H) 400

7.01 (br s of2isfapd 7ra35(some2$(2 241\3)1 HI-HJIVIR:(EJIG}lz))S 0.88 de(Js= 6.8 Hay 6HY, 0RR @, J =N 0
6.8 Hz, 6H), 1.60-2.40 (m, 24H), 2.60 (s, 3H), 2.62 (s, 3H), 3.66 (s, 3H), 3.68 (s, 3H), 3.75
(m, 4H), 3.98 (m, 4H), 7.15-7.26 (m, 4H), 7.33 (m, 2H). Mass Spectrum (ESI+) m/e = 359.2
([M-H,0]+H).

10 [0210] - Compound 73. A solution of NBS (260 mg, 1.46 mmol) and 72 (500 mg, 1.33
mmol) in benzene (100 mL) was heated at reflux for 24 h. The reaction mixture was cooled
to ambient temperature, washed with water, brine, dried (MgSQ,), filtered and concentrated
in vacuo to provide a brown oil. Flash chromatography (silica gel, 10% EtOAc/hexanes)
provided 73 as a yellow oil as a mixture of cis and trans isomers (187 mg). '"H NMR

15 (DMSO-ds) 6 0.88 (d, J =6.8 Hz, 6H), 0.89 (d, ] = 6.8 Hz, 6H), 1.54-2.10 (m, 20H) 2.28 (d, f
=7.0Hz, 2H), 2.43 (d, ] =7.3 Hz, 2H), 3.68 (s, 3H), 3.70 (s, 3H), 3.76 (m, 4H), 3.97 (m,
4H), 5.02 (s, 2H), 5.03 (s, 2H), 7.00 (d, J = 7.8 Hz, 1H}, 7.22 (m, 3H), 7.28 (m, 2H). Mass
Spectrum (ESI+) m/e = 375.1 (M+H).

[0211} Compound 74. A solution of 73 (450 mg, 1.20 mmol) and p-toluenesulfonic acid

20  monohydrate (23.0 mg, 0.120 mmol) in acetone (25 mL) and water (5 mL) was heated at
reflux for 24 h. The acetone was removed in vacuo and the aqueous solution was extracted
with EtOAc. The organic layers were pooled, washed with brine, dried (MgSQys), filtered and
concentrated in vacuo to provide a yellow oil as a mixture of cis and trans isomers (366 mg).
'H NMR (DMSO-dg) 5 1.09 (d, ] = 6.8 Hz, 6H), 1.09 (d, J = 6.8 Hz, 6H), 1.40-1.83 (m, 18H)

25 2.25(d,J=7.0Hz, 2H), 2.53 (d, J = 7.4 Hz, 2H), 3.59 (s, 3H), 3.60 (s, 3H), 3.63 (m, 2H),
4.98 (s, 4H), 7.38 (d, J = 7.9 Hz, 1H), 7.60 (d, J = 7.9 Hz, 1H), 7.87 (m, 4H). Mass Spectrum
(ESI[+) m/e = 331.2 (M+H).

[0212] A mixture of 74 (400 mg, 1.21 mmol) and CuBr; (811 mg, 3.63 mmol) in CHCl;

(25 mL) and EtOAc (25 mL) was heated at reflux for 5 h. The solvent was removed in vacuo
30 and the residue was partitioned between EtQOAc and water. The layers were separated and the

aqueous solution was extracted with EtOAc. The organic layers were pooled, washed with

brine, dried (MgSQy,), filtered, and concentrated in vacuo to provide 75 as a yellow oil. 4,5-
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1- 10 Br 222 - 2224 1.33(d, 3H, 1=6,0117,)* 5.98(q, 111, DVBO-d6, NH2
J=6.0Hz), 7.14(brs, 2H), 7.69(d. 400 2H, J=6.0Hz), 7.95(s, 1H), N \

8.09(d. 2Ryolshy@iay ~N O CH3 1- 11 / >250 5.49(s, 2H), ;.r@%? ,
7.39- DVBO d6, " 7.43(m IH), 7.49.7.52(m 2H). 400 7.76F ?nd"’ﬁ’ﬂ 9

7.93(s. 1 H. NH2 8.18(d, 2H, J=6.0Hz) ~ N O 1- 12 191-193 6. 8(brs, H2H),
7. 03(d. _iak(iRo-BifErs¥gpyrimhding honi e HO0GHE ). 485.R66H and BIN HELQSAShL,) | 2H

J=6. OHz) 0 1- 13 O >250 5,52(s, 2H), 725(b {7.96
1H), 8. 30]( 97 mzlwl) wery addegd é aP@ltmzéf 7’55135&{"d %ﬂ rope ‘HfﬁEtPDNE%jsﬂM and 14 BE >

5220 2.2 | 7.70(d,
2H, 300 Ndigr @%})515 03 ?‘E}“’%% %"W{;’\ bl forgs f Aol diedehed hien 7. 5(05(3
2H) 5. Sesahaied dleouNEQI, TheNuin08Sinkiraiet with BIOAR iy rgalo s

6.32(dd, 1H, J1. 2Y. 6. 85(t 1H J= 9(d, 2H, J=8.6
Hz) , (85 04yere pzftledaweshed pﬁ%i bripe, drigd z%g(%j%fcléeredz nayf? cefwslzf(%}r:g INAFUO 30 51

g\/gg 4 675%%‘1\&'76 azéli%&g%‘wmnc@Gg?n\l% g‘%‘%ﬁ%ﬁﬁ R harShydial (¢ J’E}s}%‘g()s 037574

mmol) was added to a solution of 76 (360 mg, 0.825 mmol) in MeOH (18 mL) and water (6
mL). The reaction mixture was heated at reflux for 18 h and quenched with NH,Ci. The
solution was acidified with HCI and extracted with EtOAc. The organic layers were pooled,
10  washed with brine, dried (MgSQ0,), filtered, and concentrated in vacuo to provide Ex. 8-2 as a
yellow solid (146 mg), as a mixture of cis and trans isomers which were separated by reverse
phase HPLC. 'H NMR (major isomer, DMSO-dq) § 1.50 (m, 5H), 1.61 (s, 6H), 1.82 (m, 4H),
2.40 (4, ] = 7.3 Hz, 2H), 4.97 (s, 2H), 7.53 (d, ] = 7.9 Hz, 1H), 7.60 (d, J = 8.0 Hz, 1H), 7.62
(s, 1H), 7.99 (s, 1 H). Mass Speﬁtmm (CH+) m/e =423.2 (M + 1). '"H NMR (minor isomer,
15 DMSO-dg) 6 1.40 (m, 2H), 1.60 (s, 6H), 1.64 (m, 4H), 1.75 (m, 3H), 2.15 (d, ] = 6.9 Hz, 2H),
4.97 (s, 2H), 7.30 (d, J = 8.5 Hz, 1H), 7.61 (m, 2H), 7.98 (s, 1H). Mass Spectrum (CI+) m/e

=423.2 (M+1).
Example 8-3:
20
o]
0
0 Ph,P=CHOM /(:[g' oL HJ\ .
@ 3P= @ O’ H;, 10% PdIC
Br Br p-TsOH AcOH
toluene
77 78 79
0 COzMe / COZMe
CO, BnOH, TEA, Tol.,
(Me0),OPCH,CO,Me Pd(Phy),, 100°C
NaH BnO
Br Br 0
80 59 81
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New Ex. No NL']_STRUCTURE m NVR(6) solvent 1- 17 N >220 5.49(s. 2H),

7.21(brs, 7.51- DVMBOd6, NH2 7.55(m 1H), 7.94(s, 1 H). 8.44- 300 '

6. 48(m 1 2@ o(m 1H), \ \ \ 9.27(s, 1H ~N O 1- pka/u2af/E7%8(s,
7. 28( P %@iﬁ .96(s. DMBO-d6, NHZ / N 1H), 8.01(d, 2H, J=6.OHz), 300

8.73(d, 2H J=6.0Hz) N\ \ ~N O 1- 19 191lchda 1.21(t, 3H _tefbHz), 2.68(q,

2H, DVBQU6, NH2 CH3 J=7.OHz). 5.43(s, 7.07(brs, . 7.34(d, 2H,
J=9.OHz), \ 7.92(s, 1H), 8.01(d, 2H, ﬂ" ) NOI1- M, 189 - 192
0.90(t, 3H, J=7.5Hz) 4 LobhacOVBQUB, £68(mg 2H), 2 /65(m 2H), 300
5.43(s, 2H), 7.07(brs—2H- M \ 7[32(d»2H J=9.0 7.92(s. N 1H),
8.01(d, 2H, J=9.0OHz) ROB" 1- 2hoxS3 6 0.91(Ho, . 5Hz), 1.27-

DVBO d6, 1.37(m 2H), 1.53-1.63(m 2H), 400 NHz | CH3 2.62-2.67(m 2H),
5.43(s. 2H), N\ 7.08(brs, 2H), 7.32(d, 2H, N J=9.0Hz), 7.92(s, 1H),
8.00(d, Il 2H, J=9.0Hz) N O 1- 22 823 1.14-1.45(m 5H)82k. 61185(m
DVBOU6, NHZ 5H), 2.23-2.30(m 1H), 4.89(Sco4@0 2H), 6.74(brs, 7.87(s,
IH N"( NO1- 23 F 209 - 212 5. 47(s ) 7. 17(brs 2H) DI\/BOdG"Co@“’\ /

F7.49(d, 2H IghcSbglocy 94(. 300 1H), WG 2H J=6. VA
| F O 1- Za\H 'ﬁ&# SRR o H 95(br Sl o
{ii)'PrMgCl, CuCN, THF

,—cozane —-—COZH
NH;
N7 X NH,
PN NHz ““2
£ N TOH
MeOH/ H,OMCI
Ex. 8-3

[0213] Compound 78. To a stirred suspension of potassium fers-butoxide (16.2 g, 142
mmol) in 1,4-dioxane (300 mL) was added {methoxymethyl)triphenyl-phosphonium chloride
(48.5 g, 142 mmol) at r.t. under N,. After stirring for 2 h, 5-bromoindanone (77, 13 g, 61.6
mmol) in dioxane (170 mL) was added to the solution at r.t. under N;. The mixture was

10 stirred for 2 h at r.t., poured into water (500 mL) and extracted with EtOAc (500 mL). The
organic layer was separated, washed with brine, dried over Na,SOy, and concentrated in
vacuo. To the residue was added hexane:EtOAc (2:1 (500mL)). The mixture was stirred at
1.t., filtered and the precipitate washed with 2x hexane:EtOAc (2:1 (500mL)). The filtrate
was concentrated in vacuo and the residue distilled (700mm torr at 145-150 °C) to give

15  compound 78 as a light yellow solid of the cis and trans mixture (14.5 g). 'H NMR (CDClsy)
8 2.70-2.80 (m, 2H, major and minor isomers), 2.94-3.00 (m, 2H, major and minor isomers),
3.75 (s, 3H, major and minor isomers), 6.20 (t, J = 1.8 Hz, 1H, minor isomer only), 6.65 (t, J
= 2.6 Hz, 1H, major isomer only), 7.12 (d, J = 8.2 Hz, 1H, major isomer only), 7.22-7.34 (m,

2H, major and minor isomers), 7.68 (d, J = 8.2 Hz, 1H, minor isomer only).

20 [0214] Compound 79. To a stirred solution of 78 (14.5 g, 60.8 mmol) in toluene (60 mL)

was added methylvinyl ketone (6.0 mL, 68 mmol) and p-toluenesulfonic acid monohydrate
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J=6.0Hz), 7.52(d, 2H, 300 Br J=3.0Hz), 7.92(s, 1 H) NS ~N O 100 WD
2004/ 047755 Tabl e 1 PCT/ US2003/ 037574 New Ex No, MOLSTRUCTURE m NVR( 6)

solvent 1- 25 219 - 221 1.23-1.51(m 511). 1.69.1.85(m :
2.55. 2. 63”92@1/0{67555 43(5 300 2H) 7. 06( brs, 2H) 7 92{’@@%%3/03'%% |
8.00(d, 2H J=9.0Hz) NI, IINT NO1. 26 >220 5 2 6. 24(brs, 2H),
DVBO46,  NiH2 266 39nmPY at iy Thempdrg was heatadat 1090 Oa(lg "nsienﬁi .@llowpd tq cool

J=12. OHz) 2
Cuons. Ni° bphe OB RO Aqpefle SROBTRoidicd o0 itk ﬂ‘°9°f%i‘a$ e os -
220 5. 22( Sepaizlt&d ard Waghed svittfine. Thd AqudovB46r was extracted with EtOAc and the
7.60(m11-1).7.75- 7 79 m21-1 NH 9 uJ I ClL 1-
29 Br >22@TEAngayer aratpg @{3‘? ?“q?ﬁ)“"t‘éwgé 2‘&‘3 °f$‘rr%‘5{}"é(“ Wi ‘i"ﬁﬁ%@
7.92(d , '30 Br
$920 35 04?‘1a2§§ Aon’& a,gﬂzt)z vaétQJ %ﬁduéﬁﬁ%s ch%f@ll‘izg?' Sfer E G@%—ﬁg&lﬁl
400 J=6. ({l—ﬁ&mL)] ﬂ&ircﬂ a.rm-dne]i:ﬁ vfiHD)atI&G °CHBEIveN9 as a pa.le yellow solid (9.90g). 'H

NMR (CDCls) § 2.09-2.24 (m, 3H), 2.29-2.32 (m, 1H), 2.54 (dd, ] = 7.2, 6.3 Hz, 2H), 2.99-

3.12 (m, 2H), 6.10 (d, ¥ = 10.1 Hz, 1H), 6.76 (d, J = 10.1 Hz, 1H), 6.99 (d, ] = 8.1 Hz, 1H),

7.35(d, = 8.1 Hz, 1H), 7.44 (s, 1H).

10  [0215] - Compound 80. To a stirred solution of 79 (153.4 g, 0.55 M) in acetic acid (3.7 L)
was added 10% Pd/C (30 g). The mixture was stirred under an atmosphere of hydrogen for 4
h and filtered through silica gel (washing with acetic acid followed by DCM). The filtrate
was concentrated in vacuo to afford 80 as a white sold (150.51 g). 'H NMR (CDCl,) 6 1.90-
1.97 (m, 2H), 2.02-2.12 (m, 2H), 2.26 (t, ] = 7.3 Hz, 2H), 2.43-2.61 (m, 4H), 3.01 (t, 1= 7.3
15 Hgz, 2H), 7.04 (d, F = 8.1 Hz, 1H), 7.32-7.35 (m,1H), 7.40 (s, 1H).

[0216) Compound 59. To a stirred solution of trimethyl phosphonoacetate (116.45 g, 640
mmol.) in anhydrous THF (2.2 L) under an atmosphere of N3 at 0 °C was added portionwise
over 7 min. sodium hydride (25.6 g of a 60% dispersion in mineral oil, 640 mmol.). The
mixture was stirred at 0 °C for 30 min. and allowed to warm to r.t. over 30 min. A solution of
20 80 (149 g, 533 mmol.) in anhydrous THF (375 mL) was added over 10 min. The mixture
was stirred at r.t. for 90 min. and saturated aqueous NH;Cl (500 mL) was added. The
mixture was stirred for 5 min. and concentrated in vacuo to remove the THF. The aqueous
phase was washed with diethyl ether (1 L and 500 mL). The combined organic fractions
were washed with brine solution, dried (MgSQ;) and concentrated in vacuo. Trituration of
25  the resulting oily residue afforded a white solid which was collected by filtration and washed
with hexane to give 59 (62.0 g). The mother liquor was concentrated in vacuo and the
residue recrystallized from EtOAc/hexane at 0 °C to afford additional 59 (38.3 g). A further
three iterations of the above recrystallization method afforded additional 59 (40.5 g). 'H
NMR (CDCls) 8 1.68-1.78 (m, 4H), 2.11-2.21 (m, 3H), 2.31-2.46 (m, 2H), 2.95 (t, J = 7.4 Hz,
30 2H),3.73 (s, 3H), 3.82-3.87 (m, 2H), 5.73 (s, 1H), 6.99 (d, J = 8.0 Hz, 2H), 7.29-7.32 (m,1H),
7.37 (s, 1H).
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| CH3 1- 31 F 190 - 192 5.17(s, 2H). 8.01(s, 1H DMBO-d6. 300 F F ~Z)XF
F 1- 32 Br >200 4.07(dd, 1H, J=7.6, 10.7 Hz), DVBO-d6, 4.33(dd, 1H,

J=1.6,10.7 %004@9@ 4 48(m 1H), 5.19(brs, 1H). N 6. 2%?@%,%@7'57 40( d,

2H, J=8.6 7.60(d. 2H. J=9.6 Hz). &NO
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the excess benzyl alcohol were removed in vacuo. The residue was dissolved in DCM (50

mL) and hexane (50 mL) and filtered through a funnel filled with silica gel (500 g). The pad
was washed with hexane/EtQAc (gradient elution: 9/1 to 1/1). Concentration in vacuo

10  afforded 81 as yellow o0il (160 g). Compound 81 was dissolved in EtOH (12 L) and Pd on
carbon (10%, 20 g) was added. The mixture was stirred under an atmosphere of hydrogen for
2 days, filtered through a pad of celite and concentrated in vacuo to give a white solid (120
g). To the crude product was added EtOAc (200 mL) and the mixture was heated to reflux
for 1 min. and filtered. The filtrate was reheated to reflux and hexane was added slowly. The

15 resulting mixture was cooled slowly to r.t. to afford a white crystalline solid which was
collected by filtration (44 g of the trans isomer 82a). The mother liquor was concentrated
and recrystallization from EtOAc: hexane afforded an additional 16 g of 82a. 'H NMR
(CDCl;) & 1.23-1.27 (m, 2H), 1.59-1.90 (m, 7H), 2.03 (t, ] = 7.4 Hz, 2H), 2.28 (d, ] = 7.0 Hz,
2H), 2.93 (t,] = 7.4 Hz, 2H), 3.70 (s, 3H), 7.21 (d, ) = 7.9 Hz, 1H), 7.93 (s, 1H), 795 (d, ] =

20 7.9 Hz, 1H). Mass Spectrum (ESI+) m/e = 303 (M+1).

[0218] Compound 83. DMF (200 pL) was added to a solution of 82a (57.23 g, 0.189 mol)
and oxalyl chloride {19.8 mL, 0.227 mol) in CH2Cl; (500 mL) at 0 °C under a nitrogen
atmosphere. The reaction mixture was stirred at 0 °C for 15 min. and at r.t. for 3 h. The
solvent was removed in vacuo to provide the acid chloride as an off-white solid (60.3 g). A
25  three-necked 2 liter round-bottomed flask was charged with CuCN (4.19 g, 46.8 mmol) and
anhydrous THF (500 mL) and cooled to —25 °C. To this stirred suspension was added a 2M
solution of isopropylmagnesium chloride (46.8 mL, 93.5 mmol in THF) dropwise while
maintaining an intemal temperature between —25 and 22 °C. To this solution was added a
solution of the acid chloride (preparation described above) (10 g, 31.2 mmol) in anhydrous
30 THF (50 mL) dropwise while maintaining an intemal temperature between —20 and -17 °C.
The reaction mixture was stirred at —15 °C for 1 h and quenched with 10% NH,OH in
saturated aqueous NH4C1 (300 mL). This solution was warmed to r.t. and the layers were
separated. The organic layer was washed with 10% NH;OH in saturated aqueous NH4C! (2 x
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at reftux for 8 h before being cooled to r.t. The reaction mixture was filtered and washed with
EtOAc. The filtrate was washed with water, brine and dried over sodium sulfate. The

10  solvents-were-removed in vacuo and hexane (20 mL) was added. A white solid 84 was
formed with stirring and collected by filtration (5 g). Additional 84 (0.76 g) was obtained by
crystallization from the mother liquor at 0 °C. 'H NMR (CDCl;) & 1.25-1.28 (m, 2H), 1.61-
1.92 (m, 7H), 2.03-2.06 (m, 8H), 2.29 (d, ] = 7.0 Hz, 2H), 2.94 (t, J = 7.4 Hz, 2H), 3.72 (s,
3H), 7.19(d, J = 8.0 Hz, 1H), 7.99 (s, 1H), 8.05 (d, J = 8.0 Hz, 1H). Mass Spectrum (ESI+)

15 m/e =407 and 409 (M+1).

[0220] Compound 86. To 84 (0.5 g, 1.23 mmol.) and 4,5-diamino-6-hydroxy-2-
trifluoromethylpynmidine (85, J.A. Barone et al., J. Med. Chem., 1969, 6, 39, P.D. Landauer
etal.,J. Chem. Soc., 1953, 3721.) (0.26 g, 1.34 mmol} was added methanol (13 mL), 2N HCI
(2 mL) and water (5 mL). The mixture was heated at reflux for 24 h, cooled and concentrated

20  invacuo. To the residue was added water (10 mL) and the resulting precipitate was collected
by filtration, washed with pentane and dried under vacuum to afford 86 (375 mg) as a white
solid. 'H NMR (DMSO-ds) 6 1.18-1.27 (m, 2H), 1.48-1.86 (m, 13H), 1.98 (t, J= 7.3 Hz, 2H),
228 (d, 3=7.2Hz, 2H), 2.89 (1, ) = 7.1 Hz, 2H), 3.61 (s, 3H), 7.28 (d, Y = 8.0 Hz, 1H), 7.53
(d, T= 8.0 Hz, 1H), 7.58 (s, 1H).

25 [0221]) Ex. 8-3. To astirred solution of 86 (100 mg, 0.199 mmol) in DMF (1 mL) was
added anhydrous lithinm iodide (670 mg, 5 mmol). The mixture was heated at 125-130 °C
for 24 h and poured into water (20 mL). The resulting precipitate was collected by filtration
and washed with water. The precipitate was recrystallized from ethanol to afford Ex. 8-3 (70
mg) as a white solid. '"H NMR (DMSO-dq) & 1.17-1.26 {m, 2H), 1.48-1.82 (m, 16H), 1.98 (t,

30 J=T7.4Hz 2H),2.18 (d,] =6.8 Hz, 2H), 2.90(t,J = 7.2 Hz, 2H), 7.28 (d, ] = 8.1 Hz, 1H),
7.37 (brs, 1H), 7.53 (d, ] = 8.1 Hz, 1H), 7.58 (s, 1H), 7.80 (brs, 1H), 12.05 (brs, 1H).
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[0222] Compound 89. A dried 500 mL single-necked round bottom flask was charged
with indene 87 (8.91g, 76.65 mmol) and THF (60 mL}. The solution was stirred and cooled

5 byanice bath. To the flask was added lithium bis(trimethylsilyl)amide (153.3 mL, 1.0 M in
THF, 153.3 mmol) through a syringe over a period of 30 min. The resulting mixture was
stirred at 0 °C for 30 min., and transferred by a cannula to a stirred solution of the
dibromoketal 88 (20.0 g, 66.23 mmol) in THF at 0 °C over 30 min. After addition, the
reaction mixture was stured for 2 h at ¢ °C and 30 min. at r.t. The solvent was evaporated in

10 vacuo and the residue was purified by silica gel chromatography (hexane/EtQAc 25/1 to

15/1; gradient elution) to give compound 89 (15.0 g) as light yellow crystals. '"H NMR
(CDCl3) 6 1.43 (d, J=13.5 Hz, 2H), 1.88-1.99 (m, 4H), 2.20 (d, ] = 4.0, 13.0 Hz, 2H), 4.06
(s, 4H), 6.78 (d, J = 6.0, 1H), 6.85 {d, ] = 6.0, 1H), 7.20-7.27 (m, 2H), 7.34 (d, J = 7.5, 1H),
7.42 (d, J = 7.5, tH). Mass Spectrum (ESI+) m/e = 243 (M'+1).

15 [0223] Compound 90. To the solution of 89 (15.0 g, 62 mmol) in MeOH (350 mL) was
added 3M H>SQO, (60 mL). The reaction mixture was heated at reflux for 7 h under a
nitrogen atmosphere. The mixture was cooled to 1.t. and the MeOH removed in vacuo. The
mixture was diluted with ice water and extracted with EtOAc (100 mL x 3), washed with
water (25 mL x 2) and brine (20 mL) and dried over MgS0Q,. Concentration in vacuo gave a

20  crude product which was purified by silica gel column chromatography (hexane/EtOAc

90
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N O CH3 104 WD 2004/ 047755 Tabl e 2 pCT/ US2003/ 037574 New Ex. No.
MOLSTRUCTURE - mp  NVR( 6) soI vent 2- 16 CH3 161-162 1.60(s, 611),2, 36(s 3H),

DVS0d6,  NH 727d 2H, 300 J=9.0OHz), 7.63(d. 2H. J=
\ 7.95(s, ‘%92?\?4@%)5?3 - g? F 189 - 990 1. 60%3 6HF T’Psé‘i"@{???” 2H))

DVSO-d6. NH2 7.29(dd, 2H J= 9 0.9.0Hz). 300 7.81(dd, 2H J=9.0, 9.0+H), N

NT 7.96(s, . - 18 186 - 187 .
o1y . ovsos 813 toygivboaabiid 900, e sk’ ‘LRI (GOCLTR LoBle, ke
7.29(d, 2Hm, M¥HS258Gn4H), 6.90 64 (e 6. @HH)JGQSQJHZJ) 60N1H) 7.8941.51 (thHHCNas® CF
2- 19 G >230 1. 05 s, 3H) 1 2 3H). DMBO-d6, NH 2 / 4. Zlgbrs 1 H.
5.33(brs, §H;c oy MI)T 46(s, 4H), N\ N\ 7.63(s, 1H ~N O CH3
CH3 2- 20 CH3 >230 1. 06(5 3H) 1.21(s, 3H), 2.31(s, DVBOd6, NHz / 3H),
4.12(brs, [103)24] 5(2ﬁﬁlhmmd QlH)A sﬁﬂ)@nsrﬁn 8mbﬂi$60%|dispe%uﬁﬂﬁdnin&|dl 0iN(XZ4~5-g6 OHz) ,

7.34(d, 2H J=9 @&) I-B 2- 21 F >230 1.06(s, 3H),
1.23(s,5 3HH1. ZMBIH Tﬁiﬁi?QP Bt %500 ml, pre: dzlsé Qésk Wi coolggtto 0 °C under a
nitrogen atmosphere. To the flask was added a solution of triethyl 2-phosphonopropionate
(14.60 g, 61.25 mmol) in THF (10 mL) dropwise at 0 °C over 15 min. The mixture was
stirred at 0 °C for 15 min. and a solution of 90 (7.8 g, 39.20 mmol) in THF (50 mL) was
added through an additional funnel dropwise over 25 min. After addition, the mixture was
10 stirred at r.t-overnight. The reaction was quenched with aqueous saturated NH4Cl solution
and was extracted with EtOAc, washed with water and brine, and dried over MgSQO,.
Evaporation of solvent gave a crude product which was purified by silica gel column
chromatography (hexane/EtOAc 20/1) to give compound 91 (10.0g) as a white solid. 'H
NMR (CDCl3) 8 1.35 (t, I = 7.1 Hz, 3H), 1.50-1.1.60 (m, 2H), 1.98 (s, 3H), 1.95-2.05 (m,
15 2H), 2.25-2.48 (m, 2H), 2.75-2.90 (m, 1H), 3.10-3.25 (m, 1H), 4.25 (q, ] = 7.1 Hz, 2H), 6.81
(d,J=5.7, 1H), 6.93 (d, J = 5.7, 1H), 7.20-7.36 (m, 4H).

[0225] Compound 92. 91 (5.6g, 19.72 mmol) was dissolved in EtOAc (60 mL) and was
hydrogenated over pailadium (10% on charcoal) using hydrogen gas at an atmospheric
pressure for 24 h. The mixture was filtered through celite and the filtrate was concentrated

20 invacuo to give product 92 (5.4 g) as colorless oil which was used directly in the next
reaction without further purification. "H NMR (CDCL) & 1.18 (d, J = 7.0 Hz, 3H), 1.30 (t, J
= 7.1 Hz, 3H), 1.61-1.85 (m, 9H), 1.98 (t, J = 7.5 Hz, 2H), 2.31 (m, 1H), 2.89 (t, ] = 7.4 Hz,
2H), 4.14-4.19 (m, 2H), 7.05-7.20 (m, 4H).

[0226] Compound 93. 92 (2.63 g, 9.21 mmol} was dissolved in MeOH / THF / H,0 (40

25 mL, 5/2/1). To the above solution was added lithium hydroxide monohydrate (1.93 g, 46.0
mmol) and the mixture was stirred at 50 °C overnight. MeOH was removed in vacuo and the
reaction mixture was acidified with 2N HCl. The mixture was extracted with EtOAc (25 mL
x 3), washed with water, brine and dried over MgSO;4. Evaporation of solvent gave a crude
product which was purified by silica gel column chromatography (hexane/EtOAc 8/1) to give

30 compound 93 (2.38 g) as a white solid. 'H NMR (CDCls) 6 1.24 (d, J = 7.02 Hz, 3H), 1.61-
1.85 (m, 10H), 1.95-2.0 (m, 2H), 2.3-2.4 (m, 1H), 2.88-2.92 (m, 2H), 7.05-7.20 (m, 4H).
Mass Spectrum (ESI+) m/e = 258 (M).
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by addition of saturated aqueous NH4Cl, extracted with EtOAc (25 mL x 3), washed with
water (10 mL x 2), brine and dried over MgSQs. Concentration in vacuo gave a crude product
which was purified by silica gel column chromatography (hexane/EtOAc 19/1 to 10/1) to
give compound 94a (926 mg) and 94b (1.27 g). NB: stereochemical assignment of 94a and
94b is arbitrary. Compound 94a: "H NMR (CDCl;) § 1.26 (d, ] = 6.9 Hz, 3H), 1.61-1.80 (m,
2H), 1.80-1.95 (m, 7H), 1.99 (t, = 7.3 Hz, 2H), 2.80 (dd, J=9.6, F =13.3 Hz, 1H), 2.91 (t,J
= 7.4 Hz, 2H), 3.33 (dd, J = 3.2, 13.3 Hz, 1H), 3.71-3.75 (m, 1H), 4.15-4.23 (m, 2H), 4.70-
4.78 (m, 1H), 7.05-7.37 (m, 9H). Mass Spectrum (ESI+) m/e = 418 (M+1). [o]*® = +54.85 (c
= 0,60, CH,Cl;). Compound 94b: 'H NMR (CDCls) 3 1.21 (d, J = 6.9 Hz, 3H), 1.25-1.95
(m, 9H), 2.01 (t, T = 7.4 Hz, 2H), 2.75 (m, 1H), 2.90 (t, J = 7.3 Hz, 2H), 3.32-3.41 (m, 1H),
3.73-3.78 (m, 1H), 4.12-4.22 (m, 2H), 4.73-4.77 (m, 1H), 7.05-7.39 (m, 9H). Mass Spectrum
(ESIH) mv/e = 418 (M+1). [a]*® =+10.12 (¢ = 0.60, CH,Cl,)

[0228] Compound 95a. To a stirred solution of 94a (900 mg, 2.16 mmol) in THF (30
mL) and H,O (10 mL) was added H,O» (30%, 1.8 mL, 17.7 mmol) and lithium hydroxide
monohydrate (360 mg, 8.55 mmol) at 0 °C. The reaction was allowed to warm to r.t.
overnight and quenched with saturated aqueous Na,SO; solution and acidified with 10% HCL.
The mixture was extracted with EtQOAc .(1 5mlL x 3), washed with water (5 mL x 2), brine and
dried over MgS04. Concentration in vacuo gave a crude product which was purified by silica
gel column ‘chromatography (hexane/EtOAc 8/1) to give compound 95a {500 mg) as a white
solid. "HNMR (CDCls) & 1.24 (d, J = 7.0 Hz, 3H), 1.61-1.85 (m, 10H), 1.95-2.0 (m, 2H),
2.30-2.40 (m, 1H), 2.88-2.92 (m, 2H), 7.05-7.20 ({m, 4H). Mass Spectrum (ESI+) m/e = 258
M)

[0229] Compound 95b. Compound 95b (ent-95a) was prepared from 94b in a similar

manner to that described for the conversion of 94a to 95a above.

{0230] Ex. 8-4. To a suspension of anhydrous AlCl; (484 mg, 3.63 mmol) in CH,C); (5
mL) was added 2-bromoisobutyryl bromide (0.21 mL, 1.70 mmol) dropwise at 0 °C under a
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HCI (5 mL, 5 mmol), water (5 mL) and EtOH (25 mL). The reaction mixture was heated at

reflux overnight. The reaction mixture was cooled to r.t. and EtOH was removed by
evaporation. The residue was diluted with saturated aqueous NH,4Cl solution and extracted

10 with EtOAc (15 mL x 3). The combined organic layer was successively washed with water
and brine, dried over MgSQ, and concentrated in vacuo. To the residue was added MeOH /
THF / H,O (15 mL, 1/1/1) and lithium hydroxide monohydrate (200 mg, 4.77 mmol) and the
mixture was stirred at 45 °C for 40 h. MeOH was removed in vacuo and the residue was
acidified with 2N HC1. This mixture was extracted with EtOAc (15 mL x 3), washed with

15  water, brine and dried over MgSQ,. Concentration in vacuo gave a crude product which was
purified by HPLC (reverse phase) to give compound Ex. 8-4 (65.6 mg) as a white solid. 'H
NMR (DMSO-dg) 8 1.07 (d, J = 7.0 Hz, 3H), 1.15-1.35 (m, 1H), 1.50-1.81 (m, 6H), 1.63 (s,
6H), 1.96 (t, J = 7.5 Hz, 2H), 2.21 (m, 1H), 2.34 (5, 3H), 2.45-2.55 (m, 2H), 2.88 (t,J = 7.5,
2H), 7.25 (m, 1H), 7.51-7.54 (m, 4H), 12.0 (bs, 1H). Mass Spectrum (ESI+) m/e = 449

20 (M+]D).

[0231] Ex 8-5. Compound Ex. 8-5 (enz-Ex. 8-4) was prepared in a similar manner to the
preparation of Ex. 8-4 from 95a above.

Example 8-6:
25 :
—~COM
[0232] This compound was obtained in the same manner as in Example 8. 'H NMR
(DMSO-dg) 5 1.14-1.23 (m, 2H), 1.47-1.80 (m, 15H), 1.96 (t, J=7.3 Hz, 2H), 2.15(d, J=7.0
Hz, 2H), 2.32 (s, 3H), 2.87 (t, ] = 7.3 Hz, 2H), 7.10 (s, br, 2H), 7.24 (d, ] = 7.8 Hz, 1H), 7.43-
30 7.50 (m, 2H).
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NH2 / 6(m 2H), 1.92-1.96(m 400 N 2H), 6 \ | 2H), 6.86(brs, 2H), 6.97(d.,
2H. 2H, J= OHz) 7.68(d, 2H J=8.0Hz), 7.93(x, 1H N O CH3 CH3 2 33
NH CH3 185 - 186 1.66(m82H). 1..60(s, 6H) 2.61(t, 400MHz, ZZH J=8. OHz) .
6.89(br, 2W92°?4’Q47?5527(d 2H, J=8.0Hz), 7.63(d, 2H N @%037577495@
1H N O CH3 CH3 2- 34 220 - 220 1.33(s, 9H). 1.67(s, 6H), 7.49(d, DVBO dé,
2H. J=B.OHz), 7.58(br. 2H), 400MHz NY12 7.70(d, 2H, J=8.0Hz), 8.15(s, 1 H)
N~\ N OCH3 CH3 2- 35 135 - 136 1.21 (t. 3H, J=7.0Hz), 1.60(s, 6H),
DVBO d6, [Iaamplé®dd: 2. 66(q. 2H, J=7.OHz), 6.90(br, 400MHz 2H), 7.29(d, 2H,
J=8.0Hz), N\ \ 7.64(d. 2H, J=8.0Hz), 7"95(s, 1H CH3 O N CH3 2- 36 CH3
175 - 179 1.23(d, 611, J=8.OHz), 1.61(s, DVBOsd®H 6H), 2.91-2.98(m 1H),
6.89(br, 400Mz NH2 H3 2H), 7.32(d, 2H, J= ), NTO\ O 7.64(d, 2H
J=8.0HZ), 7.95(s. 1H IN- NOCFI, CH3 2 157 -160 0.91(t, 3H,
J=8.0Hz), 1.27- DVBOJ6, NH= / CH3 1M'86(m 1.54-1.61(m 2H), 400MHz N
1.60(s. 6H), 2.63(t, 2H, J=8.OHz),nNy8" " 2H), 7.27(d, 2H, J=8.OHz),
7.63(d, 2H J=8.0Hz), / OH3 7.9R¢hy

5 [0233] This compound was obtained in the same manner as in Example 8. '"H NMR
(DMSO-ds) § 1.39-1.45 (m, 2H), 1.47-1.55 (m, 2H), 1.60-1.75 (m, 10H), 1.94 (t, J = 7.2 Hz,
2H), 2.03 (m, 1H), 2.38 (d, J = 7.3 Hz, 2H), 2.87 (t, J = 7.3 Hz, 2H), 7.35 s, br, 1H), 7.44 (d,
J=8.0 Hz, HI), 7.52 (d, ] = 8.0 Hz, 1H), 7.57 (s, 1H), 7.77 (s, br, 1H).

10 Example 9
° o
0 EO 6E)L0Et e H,, PAIC e LIOH
“CcoE ot T COEl m .
NaH
1 96 97
@/QH/ N\} L'OOH ©/O)W/
Me %a 100a
(iy coct,
COH 5
(ii) . OMAP
HNJL .
98 _.-‘ Y A-OH
\Ph @/m LIOOH @,UI
100b
15
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NOCH3 2- 36 p CH 189 - 190 1.35(1, 3H, J=6.0Hz), 1.61(s, 6H), DMBQOUS,
NH2 3 4.10(q, 2H, J=6.7Hz), 6.87(brs, 400 2H), 6.97(d, 2H J=8.0OHz), NT N\

, CI AL, o o1 00 08 B9 o Lo g

207 - 208 1.21(1, 3H J=7.SHz). 1.49- DVSO-d6, 1.69(m 8H), 1.93-2.06(m
3H). 300 ~_ / O 2.33.2A5(m 2H), 2.84.2.94(m WNiH), 3.85-3.90(m 1H).

4.09(q, \ 2H, J=7. ), 5.72(s, 11-1), 6.97( "”=2H) 7,33(d, 2 LN
0 J=9. OHz), 7. 65(4% J=6. OHz) . CH 7. 95(,sL TO. OH 325 0
1.46-1.63(m 8H), I897-2.04(m DVBEdE M), 2. 32-2. 38 .84- 400 O
2.94(m 1Hj00a3, 85‘3—g9(*m 1H b _gu(d  1H), nd. 9C Hcﬁ 90( br ’mjzb . , ,
J=8.OHz), 7.64(d, 28" J=8. i) 94(s 1H), 11.80(brs eCH. 1H) CH,
2- 41 CH, 201 - 209 0.93(d, Skigd., 1.03- DMVBQd6, 1. 13(nqE 2H
1.39-1.57(m 3H), 400MHz 1. 6%(5 6H) £ 76-1.87(m 4H), NIHS | ~2.°49.2.58(m
11-1), 6.91(br, 2H), N 'Y\ 7.31(d, 2H, J=8,4Hz), 7.76(d, 2H ~ J=8.4Hz),
7.98(s, 1H) NO~ CFl, 2- 42 F 226 - 227 1.60(s, 6H), 1.64-1.74(m 2H),

DVBO6, 1.89-2.16(m 6H), 2.75-2.81(m 400 F f). 6.90(brs, 2H), 7.33(d,
2H, 0 )INHI A OH
: NT
)B)LBF O AP on NH, O . °
ooy —— T &
AlCk i
)\N, 0

o 101b Ex. 9-2

[0234] Compound 97. Compound 96 was prepared from 4-phenylcyclohexanone and
5 triethylphosphonopropionate in a similar manner to that described for the conversion of 1 to 2
(Example 2). Compound 97 was prepared from 96 in a similar manner to that described for

the conversion of 2 to 3 (Example 2).

[0235] Compound 98. To a stirred solution of 97 (2.86 g, 11 mmol) in methanol (83 mL)
was added lithium hydroxide (2.62 g, 110 mmol) in water (28 mL). The mixture was heated

10 at reflux for 2 h and allowed to cool to r.t., and the methanol was removed in vacuo. The
aqueous solution was washed with diethyl ether, acidified to pH 1 with 1N HCI and extracted
with diethyl ether (3x). The combined organics were dried (MgSQy), filtered and
concentrated in vacuo to afford 98 (2.31 g) as a white solid. "H NMR (CDCl;) §1.23(d,J =
7.2 Hz, 3H), 1.29-1.33 (i, 2H), 1.42-1.59 (m, 2H}), 1.69-1.80 (m, 2H), 1.85-2.00 (m, 3H),

15 2.30-2.39 (m, 1H), 2.45-2.60 (m, 1H), 7.21-7.34 (m, 5H).

[0236] Compounds 99a and 99b. To a stirred solution of 98 (13.5 g, 58.1 mmol) in DCM
(225 mL) was added 3 drops of DMF. The mixture was cooled to 0 °C and oxalyl chloride
(5.58 mL, 63.91 mmol) was added dropwise. The mixture was stirred at r.t. for 2 h and added
dropwise to a separate vessel containing (S)-4-benzyl-2-oxazolidinone (10.81 g, 61 mmol),

20 DMAP (7.1 g, 58.1 mmol), Et;N (20.24 mL, 145.3 mmol) and DCM (100 mL) at 0 °C. The
mixture was allowed to warm to r.t. and stirred at r.t. for 12 h. Water (300 mL) was added.
The organic layer was separated and washed with 1N HCI (200 mL), saturated aqueous
sodium bicarbonate (200 mL) and brine, and dried (MgSQ,), filtered and concentrated in
vacuo. The residue was purified by flash chromatography (silica gel 5-40% EtQOAc in
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NH, | J=8.0Hz), 7.66(d, 2H, J=B.OHz), N\ 7.95(s, IH Ni O~ CH 2- 43
,OH 246 - 248 123-1.35(m 2H), 1.43-1.56(m DMSQd6, 2H), 1.60(s, 6H),

1. 75- 181( 300 2H), 1.90-1.96(m 2H), 2.46 NF, 2.54(m_1H), 4.60(d, 1H N’

N~ J= )%’é""él‘?‘t"ﬂ% 2H), 7.30(d, fl1° ///111~~~ 2H, JRCEYDI0IETEU(d, 2H,

N O J= 90Hz) 7.95(s, 1H) ci~ CH3 2- 44 1.40-1.60(m 2H), 1.60(s, 6H),

DVBO d6, Hexarfe, ©8di2n0ddtign) 3+provileZDaZ1 108 g) mmmwsﬂs aaﬂ1)99b 221(85% s) aﬁH)

3900, e SNy Pt 2o cosf AR o8P P we b, il 2,
1 40 1. 60(g: 2HINMER: . qxﬁQg 2.
400NVHz i(N 2H), 2.8 é"‘) H)wwzll. 13 Q"Hf 45&&@97?{)01)@91(@6@623}&?15 33%&?

1H), 6. 90(He, slH)zl—Bl(dZi,I@L%SHz(th Zd&i GH)H) 33 vddsaedi 2 Pia, J 348, ZBHHZI)H) 7.794(s,

e R S g 8 TRl 0
2 75. 5. oG soB: AR EOCINR 1 A%, 1% €91, SH 2T RAE I, 251 e, 3
726(brs, 1= {§.1 Hz, 82034 HZHH), 272@Q,) J =10664£.J =2t3.2 312, CHY,)3.40 (dd, J=34 Hz, J =

13.2 Hz, 1H), 3.78 (quin, J = 6.8 Hz, 1H), 4.12-4.21 (m, 2H), 4.72-4.79 (m, 1H), 7.19-7.39

(m, 10H).

10 [0237] - Compound 100a. To a stirred solution of 99a (10.48 g, 26.8 mmol) in THF (400
mL) and water (125 mL) at 0 °C was added lithium hydroxide (1.28 g, 53.6 mmol} and 3%
hydrogen peroxide (10.7 mL). The mixture was stirred at 0 °C for 75 min. and an aqueous
solution of sodium sulfite (14.75 g in 80 mL of water) was added followed by 0.5 M aqueous
sodium bicarbonate (270 mL). The aqueous layer was washed with DCM and acidified to pH

15 1 with 5N HCI and extracted with EtOAc. The ethyl acetate layer was dried (MgSQ,),

filtered and concentrated in vacuo to afford 100a (1 g) as a white solid.

{0238] Additional material could be obtained from the DCM layer. ‘H NMR (CDCl3) &
1.22 (d, T = 7.2 Hz, 3H), 1.23-1.33 (m, 2H), 1.50-1.56 (m, 2H), 1.58-1.65 (m, 1H), 1.87-2.01
(m, 4H), 2.38 (quin, J = 6.8 Hz, 1H), 2.50 (tt, J = 3.2 Hz, ] = 12.0 Hz, 1H), 7.18-7.33 (m,

20 SH).

[0239] Compound 100b. Compound 100b (en:-100a) was prepared from 99b in a similar

manner to the preparation of 100a from 99a above.

[0240] Compound 101a. Compouﬁd 101a was prepared from 100a in a similar manner to
that described for the conversion of 3 to 4 (Example 2). "H NMR (CDCl3) 51.23 (d,7=7.2

25 Hz, 3H), 1.29-1.33 (m, 2H), 1.42-1.59 (m, 2H), 1.69-1.80 (m, 2H), 1.85-2.00 (m, 3H), 2.30-
2.39 (m, 1H), 2.45-2.60 (m, 1H), 7.21-7.34 (m, SH).

[0241] Compound 101b. Compound 101b (ens-1012) was prepared from 100b in a similar

manner to the preparation of 101a from 100a above.

[0242] Ex. 9. Ex. 9 was prepared from 101a and 4,5-diamino-6-hydroxy-2-
30  methylpyrimidine (P.D. Landauer et al., J. Chem. Soc., 1953, 3721.) in a similar manner to
that described for the conversion of 4 to Ex. 2, 'H NMR (CDCl3) 8 1.24 (d, J = 6.8 Hz, 3H),
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.95(s, 1H) 2- 47 N, ./CH, 229 - 230 1.03(1, 3H J=7.5Hz), 1.45- DMBOU6,
.58(m 3H), 1.60(s, 6H), 1.81- 300 2.32(m 5H). 2.73-2.89(m 1H), NF4r

| 05-3. 14 65(s. 1H), K-z \ 6.97(brs, 2 OHz
65(d, 2%%@9’%4%5 N pIO_D 7 8027 84(m(1lr—|)s 7H)95(s %’U%@%S"?‘}Sﬁs .

1 45-1 58(m 3H), 1.60(s, 62%; ON 1.84:2,02(m 3., 2, 22-2,36(m
300 Mr / 1025»930(@,@5)21 4B (MH)S 7112(s;\ﬁf\l),3 919%99(!244} ¥ 40 (m( ), 2H) ,

k7 300 GLafy Byt fraf 0t g, L8 Pk JhooYss @ﬁé%‘#'%ﬂé%%? e
7.95(s, 1Hpe2rurdESHY8n/E <003 (MH)) 1.27-1.59(m DMSO- 46 1. 68(5 6H) ,
1.78-1.88(m 300MHz If _ H4H), 2.33-2.47(m 1 H), 2.63 ~ 2. 73(m 2H) ,

ot ary - P e Fa Ot R I N M ol Gt R

50 1.4%- 1p6q1amnoahﬂf,Ex19&ﬁ:(mmwabowso d6, 1.91-2.03(m 3H), 2.16-2.42(m
400MVHz NV 9H), 2.79-2.86(m 1H).2.96 0 3.05(m 1H), 3.42-3.49(m 1H),

NFir ( 3 49(br, 3H), 5.87(s, 1H), 6.89(br, 0 2H), 7.31(d, 2H, J=8.6Hz),
7.64(d, 2H, J=8.6Hz), 7.94(s, 1H ~NO' 2- 51 N- ~N CN, 1.43-1.59(m 2H),
1.60(s, 6HjxamiplBO-H6. 1.87-2.01(m 3H), 2.18(5,\“‘:%?, 400MHz NN, i

PNWRE N

2.28-2.34(m 4H), 2.79-2.88(m IN), 3.18(q. 4Hz), 4.05- 1il 4.10(m
1H. 5.67(s, 1H), 6.89(br, "N 2H, 7.3 , &J=8. 1Hz) ,

N7 =%
P
F.C7 N~ 0

10  [0244] This compound was obtained in the same manner as in Example 9. 'H NMR
(DMSOQO-dg) 5 1.10-1.20 (m, 2H), 1.42-1.90 (m, 13H), 2.17 (d, ] = 6.8 Hz, 2H), 2.45-2.60 {m,
1H), 7.34 (d, ] = 8 Hz, 2H), 7.36 (brs, 1H), 7.71 (d, ] = 8Hz, 2H), 7.74 (brs, 1H), 12.04 (brs,
1H).

[0245] The compounds provided in Table 10 were prepared by combinations of the

15 methods provided above.
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CH6 7.64(d, 2H. J=8.1Hz), 7.69(1, IN, J=6.4Hz), 7.94(s, 1H) 2- 52 212 - 215
1.41(s, 9H), 1.47-1.63(m 2H), DMSO-d6, N. O 1.60(s, 6H), 1.85-2. 03(m 3H),
400MHz ct %(m 2H), 2.82-2.89(mmef++, ( 1H), 3.74(d, 2H =6.t Hz),
3.98- 4. 06?%%%—&473 72(s, 1H), 6.90(br, 2H). 7.31(d, 2H’C;(‘1§2°P%-&57574
7.64(d, 2H, J=8.1Hz), 7.94(s, CF~ IN). 8. 11(t, 1 H J=6.1 Hz) 109 WO
2004/ 047 /e Ex o] e MOLBTRY New Esop No_ |
sol vent{ 2-153 OH >270 1.65(6, § >R | ﬁ‘é 'B
7.39(d,| 2H, ‘ - [ Hz). =
7.84(d,| 2H, 2- 54 OH 267(deﬂ.)
1.12(s,| 3H), .R2(brs, 1H). 5.33(brs.
1H), 300 NH OHz) 7.54(d, 2H, J:9.C]-|ZB,
N\ 7.65(d, ,J90—Iz)iT N O CH,
2. 55 o+ FTTOW I TS B ACAED l'mdgig.
7.40(d,| 2H, %ﬁz N %35- MEOEE (3,
1H), 12 4(br
1-3 cl >220 5.46(s, 24), 7.12(brs, 2H), DMSO-d6,
NH 7.57(d. 2H, J=6.0Hz), 7.94(s, 400
2 1H), 8.13(d, 2H, J=9.0Hz)
NT ™ N\
L _
N (0]
1-l4 CH 217219 |2.39(s, 3H), 5.43(s, 2H), DMSO-d6,
NH 3 7.03(brs, 2H), 7.32(d, 2H, 400
2 J=6.0Hz), 7.93(s, 1H), 7.99(d,
N 2H, 4=6.0Hz)
N7 X
L
N 0
1-[s 5.22(s, 2H), 7.02(brs, 2H), 7.45(t, | DM50-db,
NH 1H, J=6.0Hz), 7.53¢t, 1H, 460
2 J=4.5Hz), 7.64(d, 1H, J=6.0Hz),
N 7.76(d. 1H, J=6.0Hz), 7.99(s, 1H)
N~ X 3
l e Br
N O
116 cH, 206dec,  |1.14(1, 61, J=6.0Hz), 3.44(g, 4H, |DMSO-d6, |
( J=5.0H2), 5.34(s, 2H), 6.72(d, 400
2H, J=6.0Hz), 6.84(brs, 2H),
N -Ch 7.88(s, 1H), 7.90(d, 2H, J=9.0Hz)
-7 >220 5.45(s, 2H), 7.19(brs, 2H), 7.46(t, | DMSO-d6,
NH 1H, J=6.0Hz), 7.72(d, 1H, 400
2 J=6.0Hz), 7.85(s, 1H), 8.01(d.
N 1H, J=6.0Hz), 8.39(s, 1H)
N™ X7 Br
L _
N 0
1-|8 >220 5.51(s, 2H), 7.19(brs, 2H), DMSO-dS,
7.86(d, 2H, J=6.0Hz), 7.96(s,  [400
f@/klz 1H), 8.30(d, 2H, J=6.0Hz)
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NH2 NNI / OH CHSO NQ CH3 2- 58 ft 251 - 252 1.01-1.13(m 2H),
1.39-1.53(m DVBOdS6, 1. 60(s, 6H), 1.82-1.91(m 300 N-p 4H),
2.53-2.57 83(t NNi 2H, J=6. @)1 2.69(s, 3H) 4(brs,
2H), 7.01 20%“"”33% 7.32(d, 2H, J=9.0Hz), ~N o~PC‘}}.U§ é’}””gl‘fq
J=9. q.nﬂm L 5926010412 F—2H—i—( 246D OhEaH6
LA mﬁﬁtﬁg e R L S T e o
(OH3 (g 400z W‘N-‘stﬂzw Jeonsds 2Homdots, 9
Hz), 2. 49(m 1H) \ .88(brs| 2H), Ta Q(di;ded,.zl-d 8. 3laodz)
7.62(d, J=8.3 Q cnilH) . 9} 20(brs |7 H)tqsgzml 20( br s,
1H). 11p V\D 2004/ d PCT/ U52003/ 37574 RERIE92Rd™ W8I STRUCTURE
NVR(6) kol vefit 2- D\ OH OMz| 1.04 15UmM 8H), 1.43-1|60(m 4
N-O 2H)} 1.60(s, § . 1.81-1185(m 4H), 2.33(d, 1H, |J=6.9
Hz) and] 2. 37(d, 1 2.50(m 1H, 3.85(s, 1H and N O 5} 00(s,
0.51-1) |6 8Bpbrs, G% 7. 297, 20,7 382 P2z 1,334, 3RAKEbRz). S8k, 16, P8ISS ed
7.95(s.|11-1), 12 : P61 J7( 159 -Lsmzr@(b@m;l_ver@ 0 2H) .
1.35-1.52(m | DVBO- 1. 60(s| 6H), 1 jﬂSSU’OM-Iz 4H) ,
2.46-2.69(m {1 H), ~OHz), 5.D2(s, 2|
7.23.7.40(m | 8H), . THz). 7.95(s, 1
CH,
1-111 >250 5.49(s, 2H), 7.08(brs, 2H), 7.39- [DMSO-06,
O 7.43{m, 1H), 7.49-7.52(m, 2H), |400
7.76-7.81{m, 4H), 7.93(s, 1H),
NH, O 8.18(d, 2H, J=6.0Hz)
T T"
‘ —
N o
1-112 o 191 - 193 [3.84(s, 3H), 5.40(s. 2H), DMSO-ds,
NH \CH 6.98(brs, 2H), 7.03(d, 2H, 400
2 3 J=6.0Hz), 7.90(s, 1H), 8.05(d,
N 2H, J=6.0Hz)
N~ ™= > :
L
N O
1113 0 >250 5.52(s, 2H), 7.25(brs, 2H), DMSO-d6,
||~5 . 7.96(s, 1H), 8.30(d, 2H, 400
N ~o" J=6.0Hz), 8.34(d, 2H, J=6.0Hz)
NT T N\
‘ e
N~ O
1-/14 Br (=220 2.25(s, 3H), 5.40(s, 2H), DMSO-d8,
NH 7.05{brs, 2H), 7.70(d, 2H, 300
2 J=9.0Hz), 8.03(d, 2H, J=8.0Hz)
NS N\
A -
HC™ TNT o
1-[15 Br 75-77 5.05(s, 2H), 5.58(brs, 2H), DMSO0-d6,
NH 6.06(dd, 1H, J=1.1, B.0 Hz), 300MHz
2 6.32(dd, 1H, J=1.1, 8.0 Hz),
N 6.85(1, 1H, J=8.0 Hz}, 7.69(d, 2H,
@ \j/©/ J=8.6 Hz), 8.04(d, 2H, J=8.6 Hz).
0
1-]16 215 5.56(s, 2H), 7.22(br. 2H), 7.51- |[DMS0-d6,
NH, NZ 7.55(m, 1H), 7.95-8.00(m, 2H), [300
B.52-8.55(m, 1H), 8.65-8.67(m,
1H)
N~ T N\ A
L
N O
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NF5 el ~6 N O 2- 62 fO- >230 1.25-1.40(m 2H),

2H), 1.

Hz), 2.55(
7.29(d, 2HW°J

60(s,

6H)

Ariey

1.83(brd, 2H, 400MHz
m IH,

1.45

J=12.6 Hz),

7.94

-1.55(m DMBO-d6, ",ov

(s. 1H),

oN

2.11(brd, 2H, J=9.6 NHi

ff N 4.QBks, 21-1), 6.88(p&sw%)5%375%w

7.63(d, 2H, J=8.3 Hz),

12.30(brs, 1H. 2- 63 : ,.~ 0.99-1.08(m 2H), 1.24-1.34(m DVSO d6, NFtz
1H), 1.[3Nel ExINom [MMWBTRUCTEBES, 400MHz 6H) ,imb. 76- i“%( n%ﬁgﬁm 2. 44(id, soién@H,
J=6. 6Hz), 21-47-2. !PG( m 1 H), 6. 89( br[?222H), |7 ?@E J-2tihp, 2H). 755 |DMOS,

(AR 794511}, 44-~ 130
7,63(d,| 2H, D=6.2H) N& g3 7.9 1H)  CFIl, 2- 64i%ak H,ﬁ% _7(}1-)"_ 5018, " 6H)
2)),1.43-1.5D(m D g, . 2.02(m 1H). Ba&sl(tn 11-1). F6
4.60(m| 1H),| 6. 88 NN O 30(d, 2H,) J=8.3 Hz), 7,63(d, 'NJ|2H, J=8} 3
Hz), 7.]194(s,| 1H), 2.02(brs, 1H). N O|2- 65 At 243 - 244 1.05.|]1.14(m
2H), 1.i{33(s,| 6H), o  rN 7Cx 1.38-1.51(m 2H), 1.60(s, 6H), |{300MHz CH
1.76-1.185(mi{5H) 12 00(d, 2H NVIi o N o (04 J1=6.]! 54-2 55(m 1H)
6. 94(brls, 2H"® 7.81(d, 2H, J=9 7. 64([tR%2h, %@:@ ?j‘;m?)%b%"z;%(s,
1H), 7.198(s, [ 1H) 04N 66 176178 1. 59(s,| 6H) . 1s7isdn teom. aH) . O 06
NHz 2. 72-2.82(m 4H),A6. QR(br 300vHz | 7.11(d, 1H, J=7.7Hz), 7.40(d,
1H, N J=7.7Hz), 7 ﬁif§$ 1 , 1111 j1H N:O CH3 CH3 111

=
N 0
1-[19 191-193 |1.21(t, 3H, J=7 5Hz), 268(q, 2H, |DMSO-d6,
NH CH J=1.0Hz), 5.43(s, 2H), 7.07(brs, (300
1 2 3 2H), 7.34(d, 2H, J=9.0Hz),
N 7.92(s, 1H), B.01(d, 2H, J=9.0Hz)
N™ Xy R
L
N O
1-|20 CH, |189- 182 o0t 3H, J=7.5Hz), 156- DMSO-ds,
NH, 1.68(m, 2H), 2.60-2.65(m, 2H), |300
5.43(s, 2H), 7.07(brs, 2H),
N 7.32(d, 2H, J=9.0Hz), 7.92(s,
N~ ™~ = 1H), 8.01(d, 2H, J=9.0Hz)
g
N 0
1-]21 183-186 |0.91(t 3H, J=7 5Hz), 1.27- DMSO-ds,
1.37(m, 2H), 1.53-1.63(m, 2H), 400
NH, CH, 2.62-;67(m. 2H), 5.43(: 2H),
N 7.08(brs, 2H), 7.32(d, 2K,
[ J=9.0Hz), 7.92(s, 1H), 8.00(d,
|[\ 2H, J=9.0Hz)
o
N~ O
1-j22 142 1.14-1.45{m, 5H), 1 61-1.85(m, |DMSO-d5,
NH 5H), 2.23-2.30(m, 1H), 4.89(s, {400
2 2H), 6.74{brs, 2H), 7.87(s, 1H)
N~ ™ N\
L~
N 0]
1-|123 F 209-212 |5.47(s, 2H), 7.17(brs, 2H), DMSO-d6,
0 F 7.49(d, 2H, J=6.0Mz), 7.94(s, {300
NH, \ﬁ’/ 1H), 8.22(d, 2H, J=6.0Hz)
NT ™= N\ F
g
N )
1-[24 5.35(s, 2H), 6.95(brs, 2H), DMSO0-ds,
NH, N\ 7.35(d, 2H, J=6.0Hz), 7.52(d, 2H,]300
N I Br J=3.0Hz), 7.92(s, 1H)
NT ™~ 3 S
L
N 0
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WD 2004/ 047755 Tabl e 2 PCT/ 1352003/ 037574 New Ex. No. MOLSTRUCTURE m NVR( 6)
solvent 2- 67 0 >250 0.80-0.96(m 2H), 1.11(s, 3H), DMBOd6, 1.41-1.65(m

4H), 1. 62(Syo SiduoaR9PMEZ  OH 1.65- 1. 79( FeblelH) , 1. 96(d, 2HPC|}J,J!}S§&§033§7] OHz) ,

2.31-2.41(m 2H), r, 0.4(d, J=8.4 ||  .4Hz). 7.70(d. 2H
7.95(s, 1H) 11 8 (hrg}ﬁy\’lcl{l) 2. 68 2250 1 53-1 an, 5H) &MI;{%I‘S’ 6H)
DVECU6, {—¥e B Na.o_HOLTRY % 2.66-2.-82(m Tz =S a0 by sotvert
, , ; _ 3 o
7.13(d. [1H WA N| J=7. 7Hz) 1H, J—?wn%ﬂ TPy o e Ve
1H), N ® cH |oH 12. 15(brs ‘ 2- 69 >250 er@(aws iy Szl it 1 Hz)
1.11- ad6,| ;. 1. 28( 1.43-1.52(m 2H)BOHEIERO, 551, 65(m
1H), 1.61(s. |6H), e 18 4H), 2.151223(m | 1H), 2.49-2.56(m 1H),
6.92(br | til/Y~ 2Hl 7)31( J=8.1Hz), |N O 7.64(d, 2H J=8.1Hz),
7.95(s, | 1H), 11.9708FSToTH) 2- 70 0 212 - 214 1.04-120(m 2H), 1.4B-1.50(
DVBQ6, H\'q_%h?_ T G’v T Bz (5 s Try Dzabrs 0], 1T {BMBog6,
2.51(m {IH), |N . 95(s, |6.d%0b6, 231-@63(d&H88(b"48Q 2H) ,
729(d, 2H, N . NiDeomgake 21H)
10. 68(biis, 1H 3.107%%3(m 4H), DMVBOdS,
NHz 3. 26- 3. 34 7.28(d, 1 H J=7.7Hz), | 7. 48(d,
1 H ONJJ=7.1 N 1H N O CH
1- 220 5.45(s, 2H), 7-29(brs, 2H), DMS0d6,
7.77(d, 1H, J=9.0Hz), 7.94(s, 300
1H), 8.02(d, 1H, J=9.0Hz),
8.46(s, 1H)
1-]28 cl 218-220 |5.22(s, 2H), 7.17(brs, 2H), 7.57- |DMSO-db,
NH 7.60(m, 1H), 7.75-7.79(m, 2H), [300
2 7.99(s. 1H)
NT T N\
t = Ci
N~ o
1-129 ' Br |7220 5.35(s, 2H). 7-18{brs, 2H), DMSE0-06,
NH 7.65(d, 2H, J=9.0Hz), 7.92(d, 2H.{400
2 J=6.0Hz), 10.67(brs, 1H)
NT X N\
P
HO” N
1-[30 Br >220 3.04(s, 8H), 5.27(s, 2H), OMSC-dé6,
\Jﬂ 6.73(brs, 2H), 7.63(d, 2, 400
=6.0Hz), 7.94(d, 2H, J=6.0Hz)
1-131 F 180 -182 (5.17(s, 2H), B.01(s, tH) DMSO-d6,
F 300
NH,
N7 R NS F
U ¢
N~ o
1-132 Br >200 4.07(dd, 1M, J=7.6, 10.7 Hz),  |DMSO-g6,
NH 4.33(dd, 1H, J=1 5, 10.7 H2), 400MHz
2 4.48(m, 1H), 5.19(brs, 1H),
N 6.27(brs, 2H), 7.40(d, 2H, J=8.6
NT TR Hz), 7.58(s. 1H), 7.60(d, ZH.
m J=8.6 Hz).
o
N~ To
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CH, 2- 72 >250 1.59(s, 6H),

2.42(d, 2H, DVBOJ6, NH2 J=7.3Hz),

2.57-2.80(m

3H), 3.0 300MHz 3 15(m 2H), 6.92(br, 2H), 7.26(d, N OH IN, J=8.1Hz),
7.46(d, IN_0 J Hz), 7.53(s, 1 H), 78w@5(s, 1H). 12.06(brs, 1 H N O CH,
2- 73 >25W012°6‘§°4i’7¥3(m 2H), 1.08(s, 3H), DVBO-d6. [r N PGI/HH3083/033504
1.32(s, 6H.. 1.36- 400Mz _x off 1.48(m 2H). 16718@m 5H) . o H3C CH
1.99(d, 2'N4=wEx—W GHICLSTBUGTYRE: o m(m_1 H me 11(si 1 N'-B(tqurc 1 gpivent
620(br .| 2H) . 24 B 35(d.| 2H, J= "ﬂ}gﬁo R oy [T
1H, 7. b4(s 1H) 112 Tabl d 2 WD 20064 B4 ey soe, oh.
PCT/ US2p03/ 07574 RUCTURE |m NVR( 6)=896bn@his. 1112- 74 N >250
1.11-1.P7(m | 2H), 54fm DMVBQJ6. | 2H). 1.6D(s, 6H), 1.68-1./87(m
300MHz | NN BH). | IH), 2.83(d, {Il 2H, P=7.0Hz), 6.93(br|, 2H).
7.30(d.| 2R, D=8.4H) N7.8@(d, i, C J=8.4Hz). 7-95(s, 1H ~NCF|CB 2
75 244 |—24511--03fs—3H) —1 26(s—3H)- 1.3'3232?“0“4 O e T
3. 1.bs- 300 1.80( g, 6H), SR el f“ S (n232 rs
2H), G} Nepit 7/23(d, 3¢ J= 7.53(d, 2H, 1H)J4=®(DGHH))619(3FS.@$(S, 1 H)
-NOCH 2-176 ,|.-N> 2H) | 1. 36- 17434, B. JORSEI 8 241 N 2H) ,
1.68-1.B7(m | 5H), | 2. 4/]\40 VHz
1-135 o) »220 4.56-4.73(m, 2H), 5.46-5.49{m, |DMSO-d6,
Br 1H), 7.26(d, 2H, J=9.0Hz), 300
N—‘f 7.60(d, 2H, J=9.0Hz), 8.30(s,
N 1H), 11.84(brs, 1H)
N™ ™%
U _
N~ O
1-36 cl 198-200 |4.09-4.15(m, 1H), 4.344.38(m, |DMSO-06,
NH 1H), 4.54(brs, 1H), 5.23(brs, 1H), (300
2 6.35(brs, 2H), 7.45(d, 1H,
N J=12.0Hz), 7.63(s, 1H), 7.69(d,
N > Cl 1H, J=9.0Hz7), 7.74(s, 1H)
L
N~ o
1137 cl >220 4.024.09(m, 1H), 4.344.38(m, |DMSO-d6,
NH 1H), 4.80(brs, 1H), 5.28(brs, 1K), [300
2 6.35(brs, 2H), 7.51(s, 2H),
T.64(s, 1H), 7.70{s, 1H
N (s, 1H). 7.70(s, 1H)
m = Cl
N~ o
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NH NeN 2.52(m 1H), 2.83(d, 2H, t J=6.6Hz), 4.11(s, IH), 5.25(s, N\ . 1H),
6.20(br, 2H), 7.23(d, 2H, J=8.1Hz). 7.35(d, 2H, J=8.1Hz), N O 7.61(s, 1H),
15.98( brs, (lj-i%n 7’\/au 137 - 13Qeb 04-1.34(m 45}1 43- m
DVBO- d, Z“l' 05%1’75% 60(s 1.63-1.88(m 400M&z N 7 FT’;I.S%@(’”&?%%,
J=7.2 Hz). 0 2.51(m IH) 300(m 1H, | " t4 3.15(m 1H), 3.68-3.75(m
2H) , 3 94ewEx iE]) , [MOLERUDTURE 1H) , N OD5 6. 3%Mprs, 2H, 7. B, 2H D=Fwen
Hz), 7.63(d,2{2H J=8.3 Hz), . ). 2278 .@"@718%2“)18‘?114(@405.&5 . m|
oH). 1.1 2(s| 6H),| DVBO- db. 1.d H J=b. 4 Hz) i 253430
L.50(m [3H), |1,60(s, ¥6H) , F7E T-05(m 4H), 12.51 (hiavbldhi-dthblmsie 21
6.88(brg, 2HY. 7.2 - 8. 3 Hz), 7,63(d, 2H, |38wH3), . 1H). Qo€ [7. 94( s,
1H). o:jccral- CH3I LF& 79 2(31 206 1.00-1.14(m 2HyW1.34-1.51(m DVSO d6,
5H), 1.80-i.91(m |4 . 5 300 2.57(m IH, 3.43-3.49(m 2H), 4.p7(brs,
IH), 6.82(brs, 2H)I, 1\1\7 0(d, 2H, J=9.0Hz). 764jd 2L| OJQO-lz);
7.95(5,|1H2¢&~ @B 2 7 1 2 7 Qn9Q8-H, 24241 - 228y) |1 § 1é‘$(-1 DIV@WG- 2
loH), 1|76-1]98(m| 5H), 2, FB.58(n 1H), Edde I FF
6.04(brk, 1 H, 6.]91@Bss, 1 (d, 2H,|J=B. O+ ﬁ(m?trﬁéénhr ﬂaH N1- N
N 89(br 2H), 7.21(br, 1H), 7.3(d,
N= l 2H, J=8.12Hz), 7.63(d, 2H,
L J=8.12Hz), 7.84(s, 1H)
N" 0" bh,
2-13 OH 273-278  [1.03-1.22(m, 8H), 1.4-1.49(m, |DMSO-d5,
\n/ 2H), 1.7-1.82(m, 5H), 2.14{(d, 2H. {300
o J=6.93Hz), 2.54(m, 1H), 4.11(br,
NHz |, 1H), 5.27(br, 1H), 6.23(br, 2H),
N 7.25(d, 2H, J=8.07Hz), 7.36(d,
N= 2H, J=B.04Hz), 7.61(s, 1H),
s | CHs 11.75(br, 1H)
N~ O CHy
504 o >250 1.04-1.08(m, 2H), 1.43(m, 1H), |DMSO-d6,
LS 1.43-1.50(m, 4H), 160(s. 6H),  |400MHz
OH 1.83(brd, 4H, J=11.4 Hz), 2.25(1,
NH, 2H, d=7.7 Hz), 2.50(m, 1H),
N 6.88{brs, 2H), 7.29(d, 2H, J=8.3
Ny Hz), 7.63(d, 2H, J=8.3 Hz),
(JI cH, 7.94(s, 1H), 11.84(brs, 1H).
N (o} on,
2-15 244 -246  |1.04-1.08(m, 2H), 1.29(m, 1H), |DMSO-d6,
\/ﬁ\ 1.40-1.49(m, 4H), 1.60(s, 6H),  |400MHz
NH, 1.83(brd, 4H, J=10.2 Hz), 2.09¢(t,
NH, 2H, d=7.4 Hz), 2.50(m, 1H),
6.60(brs, 1H), 6.88(brs, 2H),
»ﬁ\i R 7.20(brs, 1H), 7.29(d, 2H, J=8.3
k _ o Hz), 7.63(d, 2H, J=8.3 Hz)},
N 0 o, 7.94(s, 1H).
2|6 >250 1.04-1.09(m, 2H), 1.08(s, 3H), |DMSO-S,
\j\ 1.22(s, 3H), 1.32(m, tH), 1.43- |400MHz
’ OoH 1.48(m, 4H), 1.83(brd, 4H,
- J=10.7 Hz), 2.241t, 2H, d=7.7
)IN Hz), 2.50(m, 1H), 4.11(s, tH),
N 5.26(s, 1H), 6.22(brs, 2H),
i _ oH, 7.23(d, 2H, J=8.1 Hz), 7.35(d.
N e 2H, J=8.1 Hz), 7.62(s, 1H),
11.73(brs, 1H).
2.7 o >250 1.42-1.55(m, 4H), 1.60(s, 6H), |DMSO-d6,
L 1.81-1.9(m, 2H), 1.95-2.06(m, |400MHz
R 2H), 2.23-2.33({m, 1H), 2.52-
- 2.60(m, 1H), 6.90(br, 2H), 7.30(d,
'{liu 2H, J=8.1Hz), 7.64(d, 2H,
AT J=8.1Hz), 7.95(s, 1H)
LA oAon
cH,
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:cC) J=B.OHz), 7.95(s, 1H) 3 C 113 WD 2004/ 047755 Table 2 PCT/ US2003/ 037574
New Ex. No. MOLSTRUCTURE -mp NVR(6) sol vent  2: 81 1.00-1.11(m 5H),

1.22(5, 3 0.06, 1.33-1.49(m 511) 1. 75-1.85(m 300 4 .
1H, 3. 43%&?%“?04?7?? 49(m 2H), 4.11(brs ®fH), 4.28- N\ PEHE %9?3/037574
1H) . 526(brs, 1H), \ 6.22(brs, 2H). 724(d, 2H ,N O ~' J=9.0OHz), 7.36(d, 2H,

2.49(m

J=9. OHz]~, Nevd¥x Mo, f.mﬁctrungz- 82 209 - ZIU0mp UG- 1] 1/(m Wiy T. 3Z2-T1
DMVBO-d6; -ZfsN 6H), I1.58-1.90( 11 H, 1.063%t=s, SOONHB%).GHI)(; 3. 54- 2DRSd8)
1H), 2.[77 Ni}2.89 9 0(m 2H),| 7. 03(}r bfsggl)ggﬂ 47%9% 3PH,
J=9. OHz), 7.B5(d, N O+ 7.98(s, iHy H, g5 | 143
1.04-1.46(m | 2H), / DVBO- d6, 6H), 1. 60( brs 1.79-2.02(m
300VHz | 9H), | 2. 54 -CH2. 91 NHr / '} 3. 03(nm 2H) 3 07-3.22(m 2H) ,
\ 7.03(pbrs. 2H), T. , J90—Iz) 7.66(d, 2H J 9.0Hz), N o p~
7.98(brjs._1H) cry 2- 84 217 -*218 1,02-1.14(m_2H), 33 1. 49(m DVBSO- d6,
10H), 1] 60(%|%H),-{1.69-1,86(m OVHz OH 98- 5 -g?ﬁ‘s ;ﬁ% %m ?O'%SQ\!’Sy
| 2.81(jm 2H), 3. 42- N 4.56(brs, 1 H ,96(5 .
7.30(d,| 2H, J=9.0Hzr3 J=9. OHz)|, 7.95(s iH) "N O CHB lon,
|
N~ o cH,
2-l1o Br 201-203 |1.60(s. 6H), 7.03(brs, 2H), DMSO-d6,
NH, 7.65(d, 2H, J=9.0Hz), 7.70{d, 2H.|300
N J=9.0Hz), 7.96(s, 1H)
N7 = =
L, CH,
N~ o o,
211 o Br >220 1.22(s, 3H), 1.47(s, 3H), 5.38(s, |DMSO-d6,
N‘{ 2H), 6.99(d, 2H, J=6.0Hz), 400
7.65(d, 2H, J=6.0Hz), 8.35(s.
N ’ 1H), 11.94(brs, 1H)
N~ ™=
L~ OHy
NT TO o,
2-[12 Br >220 1.05(s, 3H), 1.23(s, 3H), DMSO-d6,
NH, 4.20(brs, 1H), 5.33(brs, 1H), 00
6.26(brs, 2H), 7.40(d, 2H,
N J=9.0Hz), 7.60(d, 2H, J=6.0Hz),
NI 7.63(s. 1H)
LA o
N0 e, |
2-[13 Br 184-186 |1.79-1.86(m, 2H), 2.01-2.08(m, |DMSO-S6,
NH, 1H), 2.13-2.19¢m, 1H), 7.05(brs, |400
2H), 7.6H{d. 2H, J=6.0Hz),
N N\jEE;j/ 7.66(d, 2H, J=6.0Hz), 7.95(s, 1H)
L.
N o]
2-14 Br 226-233 1.29-1,76(m, 4H), 4.37{brs, 1H), |DMSO-d6,
NH, 5.51(brs, 1H), 6.23(brs, 2H), 300
7.27(d, 2H, J=6.0Hz), 7.55(d, 2H,
X Né)/ J=6.0Hz), 7.63(s, 1H)
L
N 0
2-[15 a 210-211 |1.60(s, 6H), 7.05(brs, 2H), DMSO-d6,
NH, 7.52(d, 2H, J=9.0Hz), 7.77(d, 2H,|300
N J=9.0Kz), 7.96(s, 1H)
N] =T W
PN
CH,
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2- 85 115-116 1.04-1.18(m 2H),

1.34-1.51(m DMSO-d6, 6' ~/ N 6H),

158166( Qﬂ 1.60(s, 300MHz 6H), -1.96(m 7H), 2.38 2.49(m w4 / |
I 2H), 2.5W924804775FH), \ 2.68-2.80(m . 4.80(brs, 1HPCT/US26P3(08753¢ 2H)
7.18-7. 34(m 5H), NOCS 7.49(d, 2H J=9.0Hz), 7.65(d, 2H, ~a J=9.C0Hz),
7.95('s, [TNel EXNo.SGMOLSTRUCYURE 190- 191 1. UT- 1T (M : 1 BRR@). 5 /(M | Dedrkh 05,
7H), 1.60(sz[8H), (L. 74-1.86(m % 7H),?L11-2|522 ,3AR . 53 &
1H), 2.80-2.86(m |2H)NL 3. 30( ¢ 6.91(bfs, 2H) &;‘;3 Z? JUHgoGPﬁ 7H)
7.64(d, |2H, Gy J=9.0bk), W 95! H 2- 87 p21 - 24 aH)
1.31-1.¢§4(m DMsodE,5 H) T 1. , 6H), 1.[8-1.67 rn 300M—|z off 7H) ,
2.27-2.87(m |2H), [2Y¥54-R 5z¢mcHl H), 2.80-2/90(m 2H), 3.40.3.46(nj 2H),
4.29(t, 11H, |LN 0 [J=aN5HY, @192 (brs. 2H), .30(d. |cx, 2H, J=9.0Hz)] 7.64(d,
2H, J=9.0Hz), 7.95(s, 1H) 4 WD 2004/ 04755 Tablle 2 PC[[ U82003L037574
Ex. No. NO_%'I“FEUCTHJRE m NVR( 6) vet 2- 8g8a-1§¥5 ;ng 0t 59 )13( oo,
1.34-1.50(m [DMVBOJd6. e6H) , 6H), 1.[9-1.85 ;ﬁ
2.31-2.45(m 8H), 12 58 ~N2. 1H), 3.46(5, 2H) ,i7.966.187( Bro.
7.24-7.85(m [71-1)} 7°p4(d] 2H J=9.OHz), [r. 95(s, cu. 2- 89 A
1.47-1.7(m |6H), |1} iy CHCDC13, N JI|1.74-1. 66(m 3H), 1.68.p.07(m
400MHz |4H), |2.17-2.27(m "~ 1dy, 2.44 2. 61(m 3H), 2/64-2.74(m 1H), ||
5.40(br}_2H) | 7 34(br _2H) 7 55(br . B 14(s IN). o Q
2-18 * 186 - 187 @ |1.2421.47(m, 5H), 1.60(s, 6H), |DMSO-ds,
1.70-1.82(m, 5H), 2.54-2 58(m, 1400
1H), 6.89(brs, 2H), 7.29(d, 2H,
Pk J=6.0Hz), 7.84(d, 2H, J=9.0Hz),
N/%EN\ 7.94(s, 1H)
I
kN/ o CH:3H=
2-]19 a >230 1.05(s, 3H), 1.23(s, 3H). DMSO-d6,
NH, 4.21(brs, 1H), 5.33(brs, 1H), {300
6.28(brs, 2H), 7.46(s, 4H),
X N 7.63(s, 1H)
|
LA A
CH,
2-(20 CH, >230 1.06(s, 3H), 1.21(s. 3H), 2.31(s, |DMSO-d8,
NH2 3H), 4.12(brs, 1H), 5.26(brs, 1H),|300
N 6.27(brs, 2H), 7.20{d, 2H,
J4=6.0Hz), 7.34(d, 2H, J=9.0Hz),
Nl = 7.62(5, 1H)
L — CH,
N~ O
CH,
2-121 F >230 1.06(s, 3H), 1.23(s, 3H), DMS0-d8,
NH2 4.20(brs, 1H), 5.28(brs, 1H}, 400
8.22(brs, 2H), 7.22(dd, 2H,
N XN J=6.0, 6.0Hz), 7.48(dd, 2H,
I J=6.0, 6.0Hz), 7.63(s, 1H)
L~ cH,
N~ O
CH,
2-]22 >230 1.08(s, 3H), 1.22(s, 3H), 1.26-  |DMSO-d6,
1.46(m, 5H), 1.69-1.83(m, 5H), {300
2.47-2.54(m, 1H), 4.11(brs, 1H),
i, 5.28(brs, 1H), 6.25(brs, 2H),
N X N 7.25(d, 2H, J=9.0Hz), 7.37(d, 2K,
| J=9.0Hz), 7.61(s, 1H)
P
cH,
2-|23 0 183-184 |1.61(s, 6H), 3.82(s, 3H), DMS0-d6,
NH ~CH 6.87(brs, 2H), 6.99(d, 2H, 400
: : <6.0Hz), 7.74(d, 2H, J=6.0Hz),
N N\ 7.94(s, 1H)
lk o CH,
N~ O
CH,
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2- 90 1.34-1.65(m 10H), 1.61(s, 6H), DMBO-d6, (~1 1.81-1.99(m 5H),
2.14-2.27(m 400MHz 1 H) 2.31-2.45(m 3H), 2.68- N~ 1H), 6.90(br, 2H). |

7 31(br 2 7.95(s, 1Hpvledl O, cl~ 2- 91 L 1,04-1.13(m
1. 38- {f‘)%%’gﬂ?‘%%so pN 3H), 1.60(s, 6H), 1.75-1. 9BFHISHOYRABT4 N 3H) .

2 51(m 1H). 3.01(brt NH, J=6.4 Hz). 3.80(d. 2H J=5.6 Hz), 5 41(brt,
IN. J=5 ﬁwggcwaﬁ), 799(d_?H mp8 3 Hz) CNNMRED( g sdive@t 3
Hz), 7. (s, |8 2% 18 T ;Lj%aii’g, OMSG-de,
1.04-1. Od 5 2H), 1. 60[636mbb.6 0k #m
300MVHz ~31(m o 6H), 2.51(,m0H§lH)38(d344=3«0&148(m |
4H), 6 J=8.3 Hz),| 7.63(d"®4#+MJ=8.3 Hz), | CN3
7.95(s, O, 147 1.03-1.[20(m 2H), 1.37-1.88(m (DVBO d6
19H), 2 8(m 1H), 339346(m 4H), o]
6. 92(br '*4 - 95 Spmad i
OCN 2 “#127F stmhm )75%%:%%,'
1.71-1. {OHz), 2[]2B1=cdn59@m.tH), | NN, 0
3. 28- 3. 192(brs, (9244 117 31(d, yL [2H.

J=9. OHz 195(s, 1H) CHS 115

226-227 |1.19-1.46(m, 5H), 1.58(s, 6H), |DMSO0-d6,
1.69-1.82(m, 5H), 2.25(s. 3H), {300
2.52-2.58(m, 1H), 6.86(brs, 2H),
7.29(d, 2H, J=9.0Hz), 7.63(d, 2H,
J=9.0Hz)

218-219 |1.66(s, GH), 7.02(brs, 2H), 7.39- |DMSO-dB,
7.53(m, 3H), 7.73-7.77(m, 4H), {300
7.83-7.86(m, 2H), 7.97(s. 1H)

2-128 P >250 1.65(s, 6H), 6.97(brs, 2H), DMSO-d6,
,N 7.77(d, 2H, J=3.0Hz), 7.88(s, (300
\ 4H), 7.97(s, 1H), 8.58(d, 2H,
N, J=3.0Hz)
— N\
|
L oH,
cH,
2-129 Y 231-232 |1.66(s, 6H), 7.02(brs, 21), 7.51- \DMSO-d6,
] 7.55(m, 1H), 7.83(d, 2H, 300
N X J=0.0Hz), 7.88(d, 2H, J=9.0Hz),
H, 7.98(s, 1H), 8.14-8.18(m, 1H),
LN 8.61-8.63(m, 1H), 8.97-8.98(m,
'k P 1H)
N~ o “% ‘
CH,
2-]30 o 210-211 11.65(s, 6H), 2.96(s, 6H), 6.83(d, |DMSO-d6,
N. 2M, J=9.0Hz), 6.99(brs, 2H), (300
o 7.60{d, 2M, J=6.0Hz), 7.67(d, 2H,
N, J=6.0Hz), 7.78(d, 2H, J=9.0Hz),
N O 7.96(s, 1H)
| s =
LA Ao
cH,
2-[31 o >240 161(s, 6H), 1.89-2.13(m, 4H}, |[DMSO-d5,
2.26-2.34(m, 2H), 2.55-2.62{m, 1300
2H), 3.09-3.47(m, 1H), 6.97(brs,
N, 2H), 7.39(d, 2H, J=9.0Hz),
NN 7.68(d, 2H, J=9.0Hz), 7.95(s, 1H)
LA Ao
CH,
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WD 2004/ 047755 Tabl e 2 PCT/ US2003/ 037574 New Ex. No. MOLSTRUCTURE m NVR( 6)
solvent 2- 95 199 - 200 1.08-1.21(m 2H), 1.41-1.56(m DMsQd6, IN J7 2H),

1.60(s, 6 st 300 4H), 2.2 2H, J=9. OHz
3. 59E?n E%”% §/y3 (m ¥3T%d 2H5t(lic1b9 oHz), 7. 64%%“3’9?43003"5‘1% OHz)

7.95(s, 1H) N O 2- &6 CJ:l 111113 0.89-1.18(m 4H) 1.32-1.55(m DVS
4H), 1. GOMNewEspp. [MORFTRUCEUREY, ?ﬂnl\/l—|7 N ZH) Jmp 29¢(d__2H Wﬁ(ml-m y u;wm

2.57(m V1K) 2[2 92-3. 02(m 2H) 47(m|TEH 3 BASEm) ;ZE) [ouso-<,
4.33-4.42(m 2H), 6. 9FCbr s, 3 21, J=9. Qb ) semb. QH, G d 2H.
J=9. OHz), 7.95(s, {1 e 5226 1. 06- JJ-w(zmaamH =014 1. 53(m
DVBQd6. | 11 2H), 1.%(; .74-1.83(m 300MHz (B 23(d, 2H.
J=6.0Hz)], 2.33 o0 2. 43( .53-2.58(m ]H), 3.143-3.54(m 6H), 4.41(t,
1H, J=6§.0sz, 6. 93(brs, 2H)CH=7 31(d. 2H, =9’ OHz)|, 7.64(d. 2H, N a0

J=9. CHz F-95{ s—1H)—2-—98N-131-133-1-04—F 43/. ?:31‘“ 3 j:s%ﬁi;ﬁgs?.GH) AT
DMSO- d6 0 Biogmtes ,HH?,Q.SB\ET‘@-H.%‘J(L 400Mst
1. 65-1.%} . 51(m  1HBH. J=BoHBH6.bfor, 2l ' TY 2H,
J=5.9 Ht brs, 2&;@ ngw US3E©2HIN 0 p~
7.27(d. ), 7. 93T [ B T9g” 113. 115 4
nbdur e q 3(m 2H), 1.38-1.58(m 2H),
400MHz {1. ocl ~ 0 2.20.2.28(m 2H). |2.51(m
1H, »82 : ,
J=|;? 6 Hx 2H, J=8 Ol-)fz) 7.58(br. 2H)

7.70(d, 2H, J=8.0Hz), 8.15(s, 1H)

2-[35 135-136  |1.21(1, 3H, J=7.0Hz), 1.60(s, 6H),|[OMS0-d6,
NH, CH, 2.66(q, 2H, J=7.0Hz), 6.90(br,  |400MHz
2H), 7.29(d, 2H, J=B.0Hz),
N X Nx 7.64(d, 2H, J=8.0Hz), 7.95(s, 1H)
t = CH,
N 0
CH,
2-]36 CH, 175-179 |1.23(d, 6H, J=8.0Hz). 161(s, |DMSC-d6,
6H), 2.91-2.98(m, 1H), 6.89(br, |400MHz
NH, CH,§ 2H). 7.32{d, 2H, J=8.0Hz),
N 7.64(d, 2H, J=B.0Hz), 7.95(s, 1H)
Ni S 2
N
CH,
2-137 167 -160 [0.94{t, 3H, J=8.0Hz), 1.27- DMSO-d6.
NH, CH, 1.36(m, 2H), 1.54-1.61(m, 2H), |400MHz
N 1.60(s, 6H), 2.63(t, 2H, J=8.0Hz},
N X R 8.80(br, 2H), 7.27(d, 2H,
“\ J=B.0Mz), 7.63(d, 2H, J=5.0Hz),
o Cl 7.95(s, 1H
N 0 H (s 1)
CH,
2-138 o CH. |189-180 [1.35(t 3H, J=6.0Hz), 1.61(s, 6H),|[DMSO-d6,
NH, N~ 4.10(q. 2H, J=6.7Hz), 6.87(brs, |400
2H), 6.97(d, 2H, J=8.0Hz),
N ::;)(d. 2H, J=12.0Hz), 7.93(s,
P CH,
N 0
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7.29(d, 2H, J=8.3 Hz), 7.62(d. 2H, J=8.3 Hz), 7.93(s, 1H). 2- 100 184- 185
1.03-121(m 2H), 1.39-1.55(m OVBO-d6. 2H), 1.62(s, 6H), 1.71-1.95(m
300Mz 8 36(m 2H), 2.43 OH{GR2. 59(m 1 H), 4H), N
3. 85- 4. 02( 0”‘%%”%2 67-4.92(m INe 1 H, 6.91(br, ZFD%)C%;%S% %’?"(32%14 e+ o
my J=8.4Hz), 7.64(d, 2H, J=8.4Hz). CN, 7.95(s, 1H) 2- 101 237 - 239

1. 02- 1.{20fawExNd) | m@ﬁmreﬁk m_DVB046. NOJ@d 2H) ., 1 60( SIMR@H , 69-sdiveB5 (M
300MHz | 7H)2-[32. 091 2. 20(m 2H), A 002,59 W-tqﬂl),, § H) S SOhR.
4.20-4.138(m | 2H), H),O 6.92(hr, 2H), Ggeo 8°7. 64(|d,
2H, J=8. 4Hz)| 16 WD 2004/|047755 Tra.bslae-sﬂ)( 2454 03/ 0375714
New Ex.| No. MOLST ' R(d) solvent [2- 102 2‘14-7DHQ§52(@1P84(1 3H,
J=7.3H7), 1.02- D| 3 d, 19(m 2H), 1.34- 1.53(n o, pmgo 01.60(s,
6H), 1.|69.1.86(m |5, °1499(d, 2H, J=6, 6Hz)|, 2.48-| " 00(q, 2H,
NI/ N NO J=6, 6Hz)| 6.93(br, 2H). 7.30(d, 2H, J=8. 4Hz) 7 64(d, 2H| '
J=8.4H4), 7.74(t,|1H J=6.6Hz), 7.95(s. 1H) 2- 1 3 231 - 232 1.02-1.22(m
2H), 1.139-12-B¥(m | OVMBO-d6, O .60 52,506H) 2;;‘”9 @04(3 WG-SI-I),
2.08-2.121(m| 2H), |2.47 0 2._R9 1H)6 3.29-3. 56( m AH), 2?4 2H) .
4.81-5.100(m| IH) - 89( br 7.31(d, 2H, N o aysds—&)éum)rs zHY 4(d, 2H,
J=8AHz)[, 01B 7. 95] = 104 tl1, 186 - 188 1. g}ﬁg’-[()d&?t;){r ﬁﬁ)?ﬁ (bZH] 60(s.
= z 94(s N 183
6H), DNBO- d6} N o CHC“: 1H)
2-141 1 o, 201 - 209 |0.93(d, 3H, J=6.5Hz), 1.03- DMSO-d6,
1.13(m, 2H), 1.39-1.57(m, 3H), |400MHz
1.62(s, 6H), 1.76-1.87(m, 4H),
NH, 2.49-2 58(m, 1H), 6.91(br, 2H),
N 7.31(d, 2H, J=8.4Hz), 7.76(d, 2H,
Ik J=8.4Hz), 7.98(s, 1H)
N/ O CH’
CH,
2-142 F 226-227 |1.60(s,6H), 1.64-1.74(m, 2H), |DMSO-d6,
1.89-2.16(m, 6H), 2.75-2.81(m, 400
F 1H), 6.90{brs, 2H), 7.33(d, 2H,
NH, J=B.0Hz), 7.66(d, 2M, J=8.0Hz),
N : 7.95(s, 1H)
{
N
CHJ
2-|43 L OH 246-248 |1.23-1.35(m, 2H), 1.43-1.56(m, |DMSO-6,
2H), 1.60(s, 8H), 1.75-1.81(m, {300
2H), 1.90-1.96(m, 2H), 2.46-
NH, 2.54(m, 1H), 4.60(d, 1K,
N J=6.0Hz), 6.97(brs, 2H), 7.30(d,
”\ 2H, J=9.0Hz), 7.64(d, 2H,
N o CH, J=9.0Hz), 7.95(s, 1H)
CH,
2-144 o 1.40-1 60(m, 2H), 1.60(s, 6H). |DMSO-ds,
N. 1.90-2.00(m, 3H), 2.25-2.40(m, (400MHz
Z cH, 2H), 2.85(s, 3H), 3.00(s, 3H),
NH, o 3.13(m, 1H), 5.89(s. 1H),
. £.90(brs, 2H), 7.31(d, 2H, J=8.3
N R Hz), 7.64(d, 2H, J=8.3 Hz),
U . o, 7.94(s, 1H).
N o] CH,
2-|a5 142 -144 |1.40-1.80(m, 2H), 1.60(s, 6H). |DMS0-d6,
N\/@ 1.90-2.00(m, 3H), 2.25-;.40(m. 400MHz
Z 2H), 2.80(m, 1H), 4.13(m, 1H),
o 4.30(d, 2M, J=6.0 Hz), 5.89(s,
e . 1H), 6.90(brs, 2H), 7.20-7.33(m,
SN 6H), 7.64(d, 2H, J=8.3 Hz),
L oy 7.84(s, 1H), 8.30(brt. 1H,
" en, J=6.0Hz).
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OH 1.78-1.94(m 4H),

0 4.08(s,

7.95(s,

0. 6H).
1HW 20940477605 >250 1. 52-1. 92( mTa®)

2.49-2.65(m 1H),

('\ZI’I

6.

2 76(s,

92( br,

2.46-2.61(m 300MHz
2H) .

L.8H),

7.30(d, 2H,

300vMHz OH

3H), 4.05(s,
7.64(d, 2H,

1.2H),

Ly

4. 06(s.

1.41-1),

J=8.1 Hz),
6H) PODNEIEB3TST4
0.61-1),

Z_29/( l‘\rrl

2H

NN O 4.

)N“W\Ex No.~

\NL AN

2

.UU\U

4 t*\r~ so"'eu"lzr

IN - J=%
252 1.
1. 69- 1.
3. 16. 3. /
4.92(br,
J=8. 1Hz
DVBO- 06,

03,
)2(m
}1(m

1H
7.
2H)

f%Z(m

300MH

9(s.

6HSh 1. 71-

3.94- 4.
2H), 7.31(d. q
By .-YC]—I >250 1. 07. 1. 18(

£45-1.5T{h, 2H1"960(545H)
1. &14-2?012@,33}1) Hid)2 3s(m,
.79

G
1H),
ms<szmb 1.41-1.
5H), 2.15(d, 2H,

1ibasoaE 7
300

1 H,

rw sﬁg:gm
wz’f ~dobA{d, 2H,

SB(m

J=4. OHz
2H,  J=|
C-fa 21
N 2H), |
J=8. OHz
2H, J=8.

NI

3. OHz )

108

}.59-1.

6. §9-
OHz) ,

4(5

dH)

1.86(m 400MHz O
- 229 - 2301
Ni OCQC
: 1.36-
2.51-
7.27(d

: 400MHz 6H) |
6.91(brs, 2H),
, 1H) CHI

30300573 Alp-, 7

3 5o, 30, lzomzrgsﬁg
k6

SR

‘ﬁbﬂm 7. s]sa&n&lzr}fg)
7.80-7.84(m, 1H), 7.95(s. 1H)

CAS0ds,
304H)

N- -\
d, 2H
7.62(d,

[T

2-

1.45-1.58(m, 3H), 1.60(s, 6H),
1.84-2.02(m, 3H), 2.22-2.36(m,
2H), 2.80-2.89(m, 1H), 3.12-
3.19(m, 2H), 3.38-3.43(m, 2H),
4.07-4.14(m, 0.5H), 4.65-4.70(m,
0.5H), 5.88(s, 1H), 6.97(brs, 2H),
7.32(d, 2H, J=9.0Hz), 7.65(d, 2H,
J=9.0Hz), 7.84(t, 1H, J=6.0Hz),
7.95(s, 1H)

DMS30-d6,
300

0.88-1.09¢m, 2H), 1.27-1.59(m,
3H), 1.68(s, 6H), 1.78-1.88(m,
4H), 2.33-2.47(m, 1H), 2.63-
2.73(m, 2H), 2.77-2.88(m, 2H),
3.08(t, 2H, J=7.0Hz), 4.68(s, 2H),
6.99(t, 1H, J=5.8Hz), 7.11(d, 2H,
J=8.3Hz), 7.26(s, 2H), 7.43(d,
2H, J=8.3Hz)

DMSO-ds,
300MHz

1.41-1.60(m, 2H), 1.60(s, 6H),
1.81-2.03{m, 3H), 2.16-2.42(m,
8H), 2.79-2.86(m, 1H), 2.96-
3.05(m, 1H), 3.42-3.49(m, 1H),

3.49(br, 3H), 5.87(s, 1H), 6.89(br,

2H), 7.31(d, 2H, J=8.6Hz},
7.64(d, 2H, J=8.6Hz), 7.94(s, 1H)

DMSO-dg,
400MHz

1.43-1.59(m, 2H), 1.60(s, 6H),
1.87-2.01(m, 3H), 2.18(s, 6H),
2,28-2.34{m, 4H), 2.79-2.88(m,
1H), 3.18(q. 2H, J=5.4Hz), 4.05-
4.10(m, 1H), 5.67(s, 1H), 6.89(br,
2H), 7.31(d, 2H, J=8.1H2),
7.64(d, 2H, J=8.1Hz), 7.69t, TH,
J=6.4Hz), 7.94(s, 1H)

DMS50-ds,
400MHz

52

212-215

1.41(s, 9H), 1.47-1.63(m, 2H),
1.60(s, 6H), 1.88-2.03(m, 3H),
2.28-2.34(m, 2H), 2.82-2.89(m,
1H), 3.74(d, 2H, J=6.1Hz), 3.98-
4.06(m, tH), 5.72(s, 1H), 6.90(br,
2H), 7.31(d, 2H, J=8.1Hz),
7.64(d, 2H, J=8.1Hz), 7.94(s,
1H), 8.41(t, 1H, J=6.1Hz)

DMSO-dbB,
400MHz
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117 WO 2004/ 047755 Tabl e 2 PCT/ US2003/ 037574 New Ex No. MOLSTRUCTURE m

NVR(d) solvent 2- 109 ~N >230 1.15-1.35(m2H), 1.37-1.58(m DMBO d6, 3H).
1. 60(s 95(m 400MHz _6 NNghoN 5H). 2.51(m 1 2. 75(d, 2H.
J=9. 3 He) F&’Q’éﬂ‘t’%ﬂﬁ 7.03- 7.22(m 2H), 7.30(d, 2H, Ugp003/03y574
7.39-7.57(m 2H), 7. 63(d CF~ N O 2H, J=8.3 Hz), 7.95(s, |H), 01+ 12.19(brs,
1H) . 2-[1i& B, - [MBBTRVOIRE. 16(m_ 2F). L. 3651 50( DMS@MB@ - - M),
11.60(s| 6Hr[531.72.1.86(m 300M; oKy, 2230(d. PeEe Fhase EOMLS.
2.58(m| 1H).| 4.05(d, 2H, J=6. sl04(t,| IH J_é"iﬂf%i,gg Y& Q,L)L;<3°2H)
7.31(d,} 2H, FN O J=9Wrz), YA, 2H, J=9.|0Hz), Shbm rai - 111 N
>250 1.pp4-1.p1 (m NL 384, 58(m DMVBO d6, NJ 2ﬂ)OHz)12m(ss1HB|—|)
1.70-1.69(m 300!\/Hzt\3 g 2.29(d, 2H, J56AHz), P.45 aec', o 2.56(m 1H)
2.95-3.13(m | 4H), | 3¥60¢ ‘%7(m 4H) 7.32(d, 2H, [P=8.3Hz), 7.65(br|, 2H).
7.66(d,|—2H 1 31=8 BHz) 8 1 9_32(br _2H)|a 0. 2-_112 0 >350
1.31-1.68( 4% H), | 1. 60(s, SN T AR @eggg?%(m
300 ON PH), P.53-2.65(m 1 H, Fat| 2. 88(rr - ZH,é TS [ﬂ
6.93(brs, 2H), 7.81(d* 2H - ), 7.64(d, 2H, Ja@Hﬁlﬂy)(quNssz(s, 1H)|,
12.40(bfs. 1 OBNZS 118 TR 173 1.04-1.113(m 21 S(gT%Hyéﬂ*%log {*m |DVBO- dd,
>-CH, 2H), 1}59(s ls jALcH8- 1. 84(m 400MHz NN / Rk ) 23(ls, 3H),
2.36(d,| 2H. D=8. Olz)" 2%5&42.58(m 1H),
2-155 >250 1.49(s, 6H), 1.60(s, 6H), DMSOQ-dB,
6.98(brs, 2H), 7.40(d, 2H, J=8.4 |300MHz
Hz), 7.68(d, 2H, J=8.4 Hz),
7.95(s, 1H), 12.4¢brs, 1H).
2-|56 OH
NH, ©
N7 N
k\N | CHy
O th,
2-157
NH,
NP Ns OH
k\ | CHj3 o)
N” O
CHs
2-158 2 1257252 |1.01-1.13¢n, 2H), 1.35-155(m, |OMSO,
NN 3H). 1.60(s. 6H), 1.82-1.91(m, {300
N RO 4H), 2.53-2.57(m, 1H), 2.83(t,
NH, 2H, J=6.0Hz), 2.89(s, 3H),
(%[N 6.94(brs, 2H), 7.01(t, 1H.,
|yt R J=6.0Hz), 7.32(d, 24, J=9.0Hz),
L o, 7.65(d, 2H, J=8.0Hz), 7.95(s, 1H)
N &)
CH,
2-|59 >250 1.04-1.12{m, 2H), 1.43-1.60(m, |DMSO-d6,
WOH 3H).1.60(:.1 6H).1.T?—1.83(m",‘ 400MHz
N, Ny 4H), 2.38(d, 2H, J=6.9 Hz),
2.49(m, 1H), 5.24(s, 1H},
PN 6.88(brs, 2H), 7.29(d, 2K, J=8.3
fI cH, Hz}, 7.62(d, 2H, J=8.3 Hz},
N° o 7.94(s, 1H), 9.20(brs, 1H),
C, 11.20(brs, 1H).
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6.58(s, 1H), 6.92(brs, 2H), 7.28(d, 2H J=8.0Hz), 7.62(d, 2H LN O
J=B. OHz) 7.93(s, 1H) CH4 2- 114 250 1.04-1.22(m 2H), 1.16(d, 6H, DVSO- d6,
J=6. Hz) , \;dO 4}0 %ém 4H). 300MHz N 1.0 s, 6H), 1.80-1.
2. 49- 2 6 3@3 g 3-2.70(m 1 H), 6.93(br, 2H), 7.31(d, ,2"?%"7933%7.4%2),
7.65(d, 2H J=8.4Hz), 7.95(s, | H) C+S 2- 115 127 - 135 0.99-1.23(m 6H),
1.17(t, WWGMOLSMUCTWT 1.36- 1. 52(m|mgH) , JO0NVAZ "Nr@P(S, BOH) ,solvent
1.72-1.94( ma- , 2 \9- 2. 93¢ m5 ixﬂJreakﬁq-anBerﬁlierr& VB0,
2H) . 4.92(q, | 2H, HY ™ J33T~~L g ; 60( P [OIMHz ) |
7.64(d, |2H, LN J= 16 WO 2004/ F,fgijf e
PCT/ US2003/ 037574 Nexw STRUCTURE m NVR( 6) J£9HM%T237(£1H .EE.S OH >25(
0.93-122(m gH), 1 DMSO-d6. 4H),| 1. 60(5“2)6 (m, 1&13754(51"{)95(
300MHz |7H), |2. 20- A( 2.41(d, \ N 9, O'" 2 °(dJ ﬁg;, e 47-2.58(1
1H). 3|27-3.139(m{ 1H), 4.44(d. 1H, J=4.5H2), 6. 95 o ,95( F6d] 2n,
J=8.3Hz){, 7.63(d, RH N o aS J=8.3Hz), 7.95(s, 1H) ib-40(1:r1,755H) ~CH >250
1.07-1.18(m |2H), f.43-1.53(m DMBOd6, 2H), 1.55(s, 1.70-1.85(m
400MHz 7T 1 bH),| 2. 15(d, 2H. J=8. ), 2. 5baN122. 55(1!.’1!]3(mﬂ‘|)1356.5261 Vs O-d&, H){,
63104 [IH I8 ) 72900, 2~ Jepogry | 7. 40(qRuaigt uBietep [xeecm)s
N 7.60(q, 2H,| J=B. p—|zw)z S, 2H, J=6.0Hz), 5.02(s, 2H),
N 6.94(br, 2H), 7.23-7.40(m, 8H),
fj = 7.64(d, 2H, J=7.THz), 7.95(s, 1H)
N/ [0}
o
2 g2 o >230 1.25-1.40{m, 2H), 1.45-1.55(m, |[DMSO-d6,
o 2H), 1.60(s, 6H), 1.83(brd, 2H, |400MHz
O J=12.6 Hz), 2.11{brd, 2H, J=9.5
" < Hz), 2.55(m, 1H), 3.35(m, 1H),
N 4.05(s, 2H), 6.88(brs, 2H),
NS S 7.29(d, 2H, J=8.3 Hz), 7.63(d,
l = IQ/O 2H, J=8.3 Hz), 7.94(s, 1H),
NCOO e, 12.30(brs, 1H).
2.163 — 0.89-1.08(m, 2H), 1.24-1.34(m, |DMSO-ds,
"N, 1H), 1.39-1.51(m, 2H), 1.60(s, |400MHz
N 6H), 1.76-1.92(m, 4H), 2.44(d.
H 2H, J=6.6Hz), 2.47-2.56(m, 1H),
NS T 6.89(br, 2H), 7.30(d, 2H,
I J=B.2Hz), 7.63(d, 2H, J=8.2Hz),
N e 7.95(s, 1H)
CH,
2-[64 o >230 1.04-1.20(m, 2H), 1.43-1.50(m, |DMSO-ds,
Yl( 3H), 1.60(s, 6H), 1.75-1.88(m,  |400MHz
N 5H), 2.02(m, 1H), 2.51(m, 1H),
o, S~ 4.60(m, 1H), 6.88(brs, 2H),
N o 7.30(d, 2H, J=8.3 Hz), 7.63(d,
NI i 2H, J=8.3 Hz), 7.94(s, 1H),
|\Nf o o, 12.02(brs, $H).
cH,
2-165 243-244  [1.05-1.14(m, 2H), 1.33(s, 6H), |DMSO-d6,
N 1.38-1.54(m, 2H), 1.60(s, 6H), |300MHz
~ oM 1.76-1.85(m, 5H), 2.00(d, 2H,
™ OHC O J=6.0Hz), 2.54-2.55(m, 1H),
6.94(brs, 2H), 7.31(d, 2H,
{& = J=9.0Hz), 7.64(d, 2H, J=9.0H2),
kN/ o 7.95(s, 1H), 7.98(s, 1H)
o,
2-166 176177 |1.58(s, 6H), 1.72-1.77(m, 4H), _|DMSO-g6,
NH, 2.72-2.82(m, 4H), 6.92(br, 2H), |300MHz
7.11(d, 1H, J=7.7Hz), 7.40(d, 1H,
W N J=7.7Hz), 7.39¢s, 1H), 7.95(s,
t 1H)
N/ 0 cF
CH,
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Gs 1H

~--G g 2H),

2-

118. 215 -
1.59(s,

6H),

216 1.08-1.23(m 2H),

1. 38-

1.68-1. 83(m 400M—|Z NHE6 N 5H)

1.50(m DMVBO-d6, |1
2.52-2.55(m 1H)

2 56(d 2 Qf 2.62(s, 3H), d 2H) 7., |1@1
H""Bﬂé“f}“&}? '62(d, 2H, N O c~ agg 7. 93(s %mg%fﬂémis;“llg N
>25o 1 08 1.18(m 2H), 1.26(s, 9H), DVSO d6, C 1.35-1 2H), 1.60(s, 6H),
400MHz N 6000, CIMOLBTRGCTURBS( M SH), 2. 38(fthp 2H, P=4. OHAMREL. 52- 2. > Sdekant
1H), 6. 55(drs, |1H), 6.94(brs o7. 29620 2H, 0&%@("%)111(§3F62TGMSN6
2H, J=B OHz)| 7.93(s, 1 H 120 N 226 - 227 2‘;?H)3°°M“Z
t.36-1.54(m { DVBO|d6W, 2H) . 1.[74- 1. 88 v By, 5H)
2.33(d,| 2H, J=4. Ofiz)h 2453 2.56(m 1H), 6.50sss(wjzhuzu(a6m94(brs, 2H)
7.28(d,| 2H, |J=8. Oz) ] 7.[62(d 8.0Hz) O07.9 1’9 Btiz), 711, 24, J=B2H2),
1.14-1.84(m | 2H), {17€7°a7% 3H)| 1. 60( BB 146kseIM g5 m
300MHz { NH, QI 5H), 12.51(m 2 71(d, 2H, 05 J= 3 Hz\ LYZ(SL 3H) ,
6.74(dd] 12-48 J L(brs, 2Hy250 6.9 _; E@S%’G
7.30(d,} 2H, J=8.4 | Hz), 7 br 771 .
7.95(s,{ 1H), >230 1.[15-1.33 Jﬁnma H)aa(d, 1H -7ﬁz)58( m
DVBO-d6} N (), 1.80L 1.95(m 1300NMHz [7ré, 1 7-95(. 1, 5H) 2.51(m
1H), 2.[5(d, Ois. 02tk $ 2H)| 7. 14(12PERIM T H J=8l 4 Hz),
7.30(d,} 2H, J=8.3 H, o
269 >250 1.06(d, 3H, J=7.1Hz), 1.41- DMSO-d6,
""Q\’OH 1.28(m, 2H), 1.43-1.52(m. 2H), |400MHz
1.55-1.65(m. 1H), 1.64(s. 6H),
" o 1.74-1.91(m, 4H), 2.15-2.23(m,
e 1H), 2.49-2.56(m, 1H), 6.92(br,
SV 2H), 7.31(d, 2H, J=8.1Hz),
i o 7.64(d, 2H, J=8.1Hz), 7.95(s,
o 1H), 11.97(brs, 1H)
2-[70 o 212-214  |1.04-120(m, 2H), 1.43-1.50(m, |DMSO~d6,
o~y M 2H), 1.60(s, 6H), 1.61(m, 1H),  |400MHz
T 1.75-1.88(m, 4H). 2.51(m, 1H),
N L( 3.11(d, 2H, J=7.2 Hz), 3.95(s.
y ) 2H), 6.88(brs, 2H), 7.29(d, 2H,
N)*i > J=8.3 Hz), 7.64(d, 2H, J=8.3 Hz),
s o, 7.94(s, 1H), 10.68(brs, 1H).
N O
CH,
2-{71 »>250 1.59(s, 6H), 3.10-3.21(m, 4H), DMSO-d6,
NH 0 3.26-3.34(m, 1H), 6.94(br, 2H), |300MHz
2 7.28(d, 1H, J=7.7Hz), 7.48(d, 1H.
N/l\i“\ OH J=1.7Hz). 7.55(s, 1H), 12.29(brs,
l 1H)
= CH,
NT o7 "
2-72 >250 1.59(s, 6H), 2.42(d, 2H, DMSO-ds,
NH, J=7.3Hz), 2.57-2.80(m, 3H), 3.04{300MHz
N 3.15(m, 2H), 6.92(br, 2H), 7.26(d,
N R OH 1H, J=8.1Hz), 7.46(d. 1H,
lk g J=8.1Hz), 7.53(s, 1H), 7.95(s,
N o CH, 1H), 12.06(brs, 1H)
CH,
2-|73 >250 1.03:1.13(m, 2H), 1.08(s, 3H). |DMSO-d.
N 1.22(s, 3H), 1.32(s, 6H), 1.36-  |400MHz
~ o4 1.48(m, 2H), 1.67-1.86(m, 5H),
N OHE o 1.99(d, 2H, J=6.6Hz), 2.42-
N 2.50(m, 1H), 4.11(s, 1H), 5.25(s,
= 1H), 6.20(br, 2H), 7.24(d, 2H,
L o, J=8.1Hz), 7.35(d, 2H, J=8.1Hz),
A ¥ 7.61(s, 1H), 7.94(s, 1H),
11.93(brs, 1H)
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N O a{+
12. 37(br

| MOLSTRUCTWRE qolly

Hz) ,
1H).

S,

1.41-1.52(m

2.53-2. %8

(1

7.39-7.55(m 2H),

7.63(d, CH3 2H, J=8.3 Hz),

7.95(s,

1H),

119 WD 2004/ 047755 Tabl e 2 PCT/ US2003/ 037574 New Ex. No.

DVSO-

m)p,é&VR( 6) so

| vent
1.59(s,

I\I ’)I_I

6H),

2- 132le3Q -

S 71 L hr

231 1. 00-
1.76.1.88(m 400

I" r\’)/ hy o

%ﬁéf%émm@ﬁ%w 59,

NG.

7.27-7.
7.93(s,
1. 60(s,
J=7.0

7.62(d,
0.97-1.
0 aye'

4

4\“;2

1H)
6H),
),

2H,

61

4

L1(m
hH) .

l
Ex.
73

1.
72-7.113
=8.3

2H) ,
?. 53- 7

24

1
70-

r.

i >230 1.14-

2. Q3(m
Q*rg’n ~Y 7.17-7.3

N O e 12.30(

DVBO- d6, 12

.58(m 1Fk, 2. 76- NN, 2. 83(

1+

5H),

P L L Iy

. 37-1.

2.51
b(m  3H)
br s, 1H)
H), 1. 6(
m 2H),

.LII}',

@ams Dl i,

ﬁ*ﬂi%_ﬂ_ ‘;E‘"Qw%é
4 ,
3—3804 sgéj-:% 7 L_%)
)(s. 6H), 1.78&1
6.94(brs, 2H),

.B5(m 3
7.30(d,

2H, J=9
7.95(s.
DVBQd6,
6. 95( br
11.94(b
DVBO- d6
2.59(m

U

OFZ b,

1H),

Oll

2H)
2H)

S,

1H),

1.

75/. 9

(ors, 1T JJJ~== TH)
(brs, 23b

P34 -

244 -2a5( (
b 0. 93-

N0 J=6.
i, 2H,
1.03-1.
1. 95(m

y

Ih,.03{d I5t), ﬂise 3HHZ3R,
11436 41y H) 16860

GH) rss( 16’8(
e

LJ?QW)M’-H)l 39-1
4H), 2.09(s, 3H

DMETad)

2

=N
N

N.."‘.:N

>250

1.11-1.27(m, 2H}, 1.36-1.51(m,
2H), 1.68-1.87(m, 5H), 2.41-
2.52(m, 1H), 2.83(d, 2H,
J=6.6Hz), 4.11(s, 1H), 5.25(s,
1H), 6.20(br, 2H), 7.23(d, 2H,
J=8.1Hz), 7.35(d, 2H, J=8.1Hz),
7.61(s, 1H), 15.98(brs, 1H)

DMSO-ds,
400MHz

-\77

137 -139

1.04-1.34{m, 4H), 1.43-1.50(m,
2H), 1.60(s, 6H), 1.63-1.88(m,
7H), 2.23(d, 2H, J=7.2 Hz),
2.51{m, 1H}, 3.00{m, 1H),
3.15(m, tH), 3.68-3.75(m, 2H},
3.94(m, 1R}, 4.65(brs, 1H),
6.88(brs, 2H), 7.30(d, 2H, J=8.3
Hz), 7.63(d, 2H, J=8.3 Hz),
7.94(s, 1H).

DMSO-ds,
400MHz

CH,
OH

185 - 187

1.04-1.20{m, 2H), 1.12(s, 6H),
1.31(d, 2H, J=5.4 Hz), 1.43-
1.50(m, 3H), 1.60(s, 6H), 1.75-
1.95(m, 4H), 2.51(m, 1H), 4.01(s,
1H), 6.88(brs, 2H), 7.29(d, 2H,
J=8.3 Hz), 7.63(d, 2H, 4=8.3 Hz),
7.94(s, 1H).

DMSO-d6,
400MHz

207 -208

1.00-1.14(m, 21), 1.34-1 51(m,
5H), 1.80-1.81(m, 4H), 2.53-
2.57(m, 1H), 3.43-3.49(m, 2H),
4.27(brs, 1H), 5.92(brs, 2H),
7.30(d, 2H, J=9.0Hz), 7.64(d, 2H,
J=0.0Hz), 7.95(s, 1H)

OMSO-d6.
300

271-272

0.98-1.24{m. 2H), 1.33-164(m,
10H), 1.76-1.98(m, 5H), 2.52-
2.58(m, 1H), 3.98-4.03(m, 1H),
6.04(brs, 1H). 6.91(brs, 2H),
7.31(d, 2H, J=8.0H2), 7.64(d, 2H,
J=8.0Hz), 7.95(s, 1H)

DMSO-d6.
400
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6. ll(brs 1H), 6.94(brs, 2H),
H, 7.65(d, 2H, N O pS J=9. OHz),

7.31(d, 2H, J=9.0Hz), 7.45- 7.49(m E C+S 1
7.95(s, 1H) 2- 128 253 - 254 0.98-1.13(m

oH), 1.35VOBUUMTBAEO d6, ,.1x 3H). Ta6eks, 6H), 1.77- rma(smosmvsm C~+
7H), 2.52-2.58(m 1H), 2.91- i 2.95(m 2H), 6.93(brs, 2H), 7.30(d, 2H,
J=6. OHz}——7-—53f-+- PN J=6OHE N 7$05( s 1L N
O ON, - Neasxigs OSSR, o o 2Hh 4 B84 T -l s o]
1.60(s,| 6H),| 1. 76-1.85(m 300 |\4H$' 2.39(s, |Bbd)i40, sﬁil.ii?»ﬁﬂérmaooNléIl
cl~ 1H|, 2.57-2.6(m, 2H) , A~98tbrs, \ 2H). 7.29(hzatesmgnony) |||
7.41( J=9. C H cl~ J=6. ? é‘ﬁ EJ@’ OHz), N o
J=9, ¥ 7 9%(s, 1H 120 W Hfa &2
574 )-gsmzb vamtzH 2oortB30 q 226

162650‘('% 6H) 1.79.1.96(m

%&5@ ‘Hezﬁfs oy

7.98(s, 1H)

Tt i e ish s 3t
e h e THSSR,
892 5026m 1@%@ d§

'L 4
PH,

142 - 143

1.04-1.16(m, 2H), 1.37-1.54(m,
EH), 1.60{brs, 6H), 1.79-2.02(m,
9H), 2.54-2.60(m, 1H), 2.91-
3.03(m, 2H), 3.07-3.22(m, 2H),
7.03(brs, 2H), 7.31(d, 2H,
J=9.0Hz), 7.66(d, 2H, J=9.0Hz),
7.98(brs, 1H)

DMSO-ds,
300MHz

217 - 218

1.02-1.14{m, 2H), 1.33-1.49(m,
10H), 1.60(s, 6H), 1.69-1.86(m,
8H), 2.54-2.58(m, 1H), 2.71-
2.81(m, 2H), 3.42-3.52(m, 1H),
4.56(brs, 1H). 6.92(brs, 2H), ,
7.30(d, 2H, J=9.0Hz), 7.64(d, 2H,
J=0.0Hz), 7.95(s, 1H)

DMSO-ds,
300MHz

115 - 116

1.04-1.18{m, 2H}, 1.34-1.51(m,
6H), 1.58-1.66(m, 2H), 1.60(s,
6H), 1.80-1.98(m, 7H), 2.38-
2.49(m, 2H), 2.51-2.60(m, 1H),
2.68-2.80(m, 2H), 4.80(brs, 1H),
6.92(brs, 2H), 7.18-7.34(m, 5H),
7.49(d, 2H, J=9.0Hz), 7.65(d, 2H,
J=9.0Hz), 7.95(s, 1H)

DMSO0-d6,
J00MHz

190 - 191

1.01-1.23(m, 4H), 1.30-1.57{m,
7H), 1.60(s, 6H), 1.74-1.86(m,
7H), 2.25-2.31(m, 2H), 2.53-
2.57(m, 1H), 2.80-2.85(m, 2H),
3.30(s, 2H), 6.94{brs, 2H), 7.14-
7.30(m, 7H), 7.64(d, 2H,
J=9.0Hz), 7.95(s, 1H)

DMS3O0-ds,
300MHz

87

221-222

1.02-1.14(m, 4H), 1.31-1.64{m,
gH), 1.60(s, 6H), 1.78-1.87(m,
TH), 2.27-2.37(m, 2H}, 2.54-
2.57(m, 1H), 2.80-2.90{m, 2H),
3.40-3.46(m, 2H), 4.29(, 1H,
J=4.5Hz2), 6.92(brs, 2H), 7.30(d,
2H, J=9.0Hz), 7.54{d, 2H.
J=9.0Hz), 7.95(s, 1H)

DMSO-db,
300MHz
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| cI OcN 2-
16H), 2.53-2.58(m 1H)
J=7.5Hz

7.30(d, )2H 031%%132?

>230 1.61

300MHz
7. 64(d,
1.07- 1.
400MHz
2.57(m
7.61(d,
1.01- 1.
400VHz

2.52- 2

. 6. 80(

J=8. OHz

1.58(s,
3H), 2.

132 4Q 217 - 218 0.98-1.14(m 2H),
2.72- 300 N 2.85(m 2H), 2.
.71 (t NN, e NoN ddez 4. 65(brs.

7.64(d, 2H,

1.60-1.75(m_ 8H),

J=9. OHz),
DVBO- d6, 2. 18

7.94-7. 98(m

96- 3 OO(m 2H) ,

IH. 2. .37(d, 2

1.37-1.98(m DIVBOd6

pgf@y%@ﬁ?@é of f

H_J=7.2

Hlawlﬁ)t m:) MOLSBDETUREH) . 6. 94(Drs,

sz 7 mm 2LNMRS g 3 Hy

) saolvent

JI\ 6 81(brs
% 66 and 11.93(brs
7(5, 6H), DvVBQd6,

: {475 476 1 ¥
e

DMS0-ds,

3.38(d. 2H,
1.26(brs,
H 2d0- 21

,*~r 0 ‘ J
728(dO;
-1.19(m 2H).

113-115

BH), 2.19(s, 3H), 2.23-2.31{m,
6H), 2.51(m, 1H), 3.43-2.48(m,
48), 6.91(brs, 2H). 7.30{d, 2H,
J=8.3 Hz), 7.63(d. 2H, J=8.3 Hz),
7.95(s, 1H).

{m, 2 1.5 6
H). 1§ "? iﬁ% ?12 OMHz
581), 2 @45(!11 ?m _
2.52(m2u, 3.46(s33H) 54- lj~
E92(br9.2R). ]4E 390 3H =B, OHz) |
[T oAigRH. SApQHe) 7254‘@‘”’r230
L 51( m 2K, 1.58(5 6H)
’)
D13,
-n agi gm 1tsa-2 57% EEO%IHQ'Z
sz) 17-227(00p2.442 H,
.?552( » 2.09E ARG H). 2H) ,
2&!2 ém 2| 24(s.
1.34-1.65(m, 10H), 1.61(s, 6H). |DMSO-d5,
1.81-1.99(m, 5H), 2.14-2.27(m, |400MHz
1H), 2.31-2.45(m, 3H), 2.68-
2.83(m, 1H), 6.90(br, 2H),
7.31(br, 2H), 7.65(br, 2H), 7.95(s,
1H)
1.04-1.13(m, 2H), 1.38-1.58(m, |DMSO-d6,
3H), 1.60(s, 6H), 1.75-1.95(m, |400MHz
3H), 2.51(m, TH), 3.01(brt, 2H,
J=6.4 Hz), 3.80(d. 2H, J=5.6 Hz),
5.41(brt, 1H, J=5.6 Hz), 6.90(brs,
2H), 7.28(d, 2H, J=8.3 Hz),
7.62(d. 2H, J=8.3 Hz), 7.65(br,
1H, J=6.4 Hz), 7.93(s, 1H).
1.04-1.17(m, 2H), 1.43-1.50(m, |DMSO6,
2H), 1.60(s, 6H), 1.80-1.84(m,  |300MHz

146 - 147

1.03-1.20(m, 2H), 1.37-1.88(m,
19H), 2.22(d, 2H, J=6.0Hz), 2.53-
2.58(m, 1H), 3.39-3.46(m, 4H),
6.92(brs, 2H), 7.31{d, 2H.
J=9.0H2), 7.64(d, 2H, J=9.0Hz),
7.95(s, 1H)

DMSO-d6,
300

232-233

1.06-1.19(m, 2H), 1.41-1.63(m,
8H), 1.71-1.91(m, 9H), 2.16{d,
2H, J=6.0Hz), 2.51-2.59(m, 1H),
3.28-3.31(m, 2H), 3.41(1, 2H,
J=6.0Hz), 6.92{brs, 2H), 7.31(d,
2K, J=9.0Hz), 7.64(d, 2H,
J=9.0Hz), 7.95(s, 1H)

DMSO-ds,
300




NH. 3.15.3.26(m 2H), 3.35.3.39(m |H), 3.543.58(m 1H), 3.95- r 4.06(m
oH), 4.87(d, 1H, ec N o CF~ J=4.OHz), 4 95(d, 1H. J=4.OHz), 6.80(brs, 2H),
7.28(d, 2 ), 7.60(d, 2H J= %Q 121 WO 2004/ 047755 Table 2
PCTI U32003HIV8§%’%‘§%%W Ex. No. I\/D_STRUC'F m NVR(6) sol veftT/US003es754 >250
1.13-1.24(m 2H), 1.38-1.50(m DMBO-d6. 2H), 1.57(s, 6H), 1.73.1.83(m
400MHZ "Nigw Ex Nol _|MOLETRUGRURE (S, SH) - 2. 82(Ump2H, JI-8- UHZ)NMR@) S0~ 3- 39(Hentt 1) -
6.81(brls; 2Hps 7. P7(d, 2H JIB J=B.CHz), 7.&9( 30 2Hps-ﬂz¢&.iuﬂﬁz}11sb@c GIVER ™
138 239 - 238 0.96-1.13(m 2H-_.1. .55(m DWMsO 1.60(s, 6H). NPT )1 3001 58( s,
6H), 1.[75-1.89(m |300Mz 4H[, 2. B4(s, 3H), 2.47-2%3235‘,*215‘/@3@,‘;”%“ 3.01(t,
oH, J=.0Hz)| 3.8D(¢ 570Hz), 5.42(1, 1H rf Luied 7 expa(lbr, 2H)|
7.29(d,! x o cN 2 =5y 3h 7.61(d, 2H, dty J=6.3#®eH2. 79560t , |H,| J=6. OH)
2. 139 [0 249 - 25DNF63E* 6H), 1.06-1.08(m 2H), DVBO-d6, A~' ~N oN
1.36-1.148(m| 3H), 158((:”’ 6H), 30QvHz 1.81(m 4H)|, 2.25(s, 3H). 2 a6(m rat,
I 1 H ¢ 0%28eF, 3 37(d 2H, J 5 SI-W (j112- N3\ ‘&%QB{:J%ZH ‘12 0%5158,
2H, 7 . 0 qry J=5. % g
J=8. 3HA) . 230- 224 0.98-1. 10(lg® ),2;2 %égE(m
DVBOd6, 2(m 4H), 300Miz 225 ‘634761[-%,)324- L [2H,
J=6. 5H7 3.61(dt, 1H, J=6. H)7’1 i89a(b 53(t, 1 H
J=5. 3Hz %.29(d. Hc N 2H {J=8. 3Hzfe Fﬁf_'gd* e
sle7r = ~_-O[225-226 |1.06-1.18(m, 2H), 1.41-1.53(m, |DMSO-~b.
& 2H), 1.60(s, 6H), 1.74-1.83(m,  |300MHz
-'Y" 5H), 2.23(d, 2H, J=6.0Hz), 2.33-
& 2.42(m, 6H), 2.53-2.58(m, 1H),
e 3.43-3.54(m, 6H), 4.41(t, 1H,
NN J=6.0Hz), 6.93(brs, 2H), 7.31(d,
P 2H, J=9.0Hz), 7.64(d, 2H,
N o uf”’ J=9.0Hz), 7.95(s, 1H)
2-|98 T~ N 131-133  |1.04-1.13(m, 2H), 1.16(s, 6H), |DMSO-d6,
N oH 1.38-1.58(m, 2H), 1.59(s, 6H), |400MHz
NH, oOHC o 1.65-1.85(m, 5H}, 1.97(d, 2H,
y J=6.8 Hz), 2.51(m, 1K), 3.36(d,
Ve 2H, J=5.9 Hz), 4.89(t, 1H, J=5.9
[):[ o, Hz), 6.92(brs, 2H), 7.24(s, 1H),
N o 7.27(d, 2H, J=8.3 Hz), 7.61(d, .
2H, J=8.3 Hz), 7.92(s, TH).
2-199 s 113-115  |a mixture of 2 conformers; 1.04- DMSb—dB.
PPN 1.13(m, 2H), 1.38-1.58(m, 2H), |400MHz
N oH 1.60(s, 6H), 1.65-1.85(m, 5H),
"y o 2.20-2.28(m, 2H), 2.54(m, 1H),
N 2.82 and 3.01(s, 3H), 3.30-
PH\I N 3.51(m, 4H), 4.60 and 4.77{brt,
[ o 1H, J=5.6 Hz), 6.92(brs, 2H),
N9 N, 7.29(d, 2H, J=8.3 Hz), 7.62(d,
2H, J=8.3 Hz), 7.93(s, 1H).
2-[100 184~ 185 [1.03-1.21(m, 2H), 1.39-1.55(m, |DMSO-d6,
ok 2H), 1.62(s, 6H), 1.71-1.95(m,  |300MHz
. \"’? 8H), 2.13-2.36(m, 2H), 2.43-
it o oH 2.59(m, 1H), 3.22-3.52{m, 4H),
)IN 3.854.02(m, 1H), 4.67-4.92(m,
NS 1H), 6.91(br, 2H), 7.31(d, 2H,
lN, A J=8.4Hz), 7.64(d, 2H, J=8.4Hz),
cH, 7.95(s, 1H)
2-1101 237 -239  |1.02-1.20(m, 2H), 1.37-1.57(m, |DMSO-GB,
D-ou 2H), 1.60(s, 6H), 1.69-1.95(m,  |300MHz
N 7H), 2.09-2.20(m, 2H), 2.44-
-, o 2.59(m, 1H), 3.33-3.54(m, 2H),
. 4.20-4 38(m, 2H), 4.80-5.00(m,
W’%[ > 1H), 6.92(br, 2H), 7.31(d, 2H,
LA J=8.4Hz), 7.64(d, 2H, J=B.4H2),
cH, 7.95(s, 1H)
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0, J=8.3Hz). 7.78(1, 1 H J=5.3Hz), 2-141 NN C pS 221 - 223 0.97-1.1
DMBO-d6. 5 (m 2 H), 1.24 (s, 6 H), 30|\/Hzoff125 153(m5H) 1.58
(s, 6 H. WOW& 5176 1.93 (m 4H)T3b2’225 (s. 3 /%IS /@%&[n I
H . 3.12 ox 7% 2 H), 5.28 (s, 1'H), 6.83HcHecr %‘%s 5H |
7.28(d, _u Hz lem Q%—-E—Z.—G;L—Q-m_:l_.,, Si{d—d—= B 3 He )2
N il =i o) mnP_ P Af ven
142 0 142 e“é; %—v ¥gESTRY —2H) 1 34 1_'?“5214 Sl en JJSHz)HH%T
1. 60(s. 6H). T67- : Pigkm, 2056 391 33t&) 41), I BdovaF~{ 0
2.24(s, |3H), [2. 51¢ 5. M@@(Sbrsew 5. 6| 96( br s
1H), 7.24(brs. 1H), .3 . “*J =8{3 Hz),
7.95(t, |1 H, [J=5.5 a r _,_@ %@gn%@r?ws 1.02-
DVBO- d6 1.22(m . 30 1. -&4Hz6 @2k 72-1.92(m
5H), rm eCFd% ¢ 2.113 and 2 27(d 2H, d=6.9 Hz), 2.%&(@77314)1HJ?6521(71 1H),
2.81 ahd 3.03(s, |3H), 3.98 and 4.09(s, ,~Cl o 2H).798‘592’(brs 2H) V.28(d,
2H J=8.3 Hz) 62{d—2H-—J=8-3 Hz) 11 _78{prs WO 2004/
y 5 '&#—’ %
Tabl e 2|1 CH92043/ 037574 New Ex S Jg?EJRETdZ ﬁﬁ‘&ﬁg ”"'&E en?@éﬁ 1k,
pb 4 >2B0 a i xturle of 2 conf 5H), io@ﬁ@mzui&
1.34.1.68(m 3H) A0RMHZ 3 2396 14.9293540. Y 2. 26(d
2H, d=6|9 Hz). 2 r,* s, B5 and
3.92(s,|Hc ¢ CHZzl-Q f fgi(d Aisand, R9(d, 2H,
J=8.3 Hz), T.27 an :&5(3 1Hz) .
2-l104 ) 186-188  [1.00-1.55(m, 7H), 1.60(s. 6H), |DMSO6,
1.78-1.94(m, 4H), 2.46-2.61(m, |300MHz
SN o 1H), 2.85(s, 3H), 4.05(s, 1.4H),
- o 4.08(s. 0.6H), 6.92(br, 2H),
N 7.30(d, 2H, J=8.1Hz), 7.64(d, 2H,
WJY = J=8.1Hz), 7.95(s, 1H)
LA A
CH,
2-{105 o, >250 152-1.92(m, 8H), 161(s, 6H), |DMSD-d6,
N 2.49-2.65(m, 1H), 2.76(s, 1.8H), |300MHz
S 2.79(s, 1.2H), 4.06(s, 0.6H),
0 4.16(s, 0.4H), 4.254.47(m. 1H),
6.93(br, 2H), 7.33(brd, 2H,
J=8.2Hz), 7.65(d, 2H, J=8.2H2),
I\)t[ 7.95(s, 1H)
2-[106 o 250 -252  |1.03-1.22(m, 2H). 1.35-1.58(m, |DMSO-,
,:S_ 2H), 1.60(s, 6H), 1.69-1.92(m,  |300MHz
"“YH o §H), 2.12(d. 2H, J=6.6Hz), 2.45-
I 2.58(m, 1H), 3.16-3.41(m, 3H),
T 3.55-3.60(m, 1H), 3.94-4.09(m,
NS 2H), 4.84(br, 1H), 4.92(br, 1H),
l/"i o, 6.93(br, 2H), 7.31(d, 2H,
° oy, J=8.1Hz), 7.64(d, 2H, J=8.1Hz),
7.95(s, 1H}
2-107 _On |>250 107-1.18(m, 2H), 141-153(m, |DMSO0-d6.
Y 2H), 1.59(s, 6H), 1.71-1.86(m,  [400MHz
o 5H), 2.15(d, 2H, J=4.0Hz),
2.24(s, 3H), 2.51-2.57(m, 1H),
6.84(brs, 2H), 7.28(d, 2H,
J=8.0Hz), 7.61(d. 2H, J=8.0Hz),
12.04(brs, 1H)
2-1108 ~ o |202-203 [1.05-1.16(m, 2H), 1.36-1.48(m, |DMSO-d6.
NN 2H), 1.59-1.84(m, 5H), 1.59(s, |400MHz
e/ 6H), 2.51-2.56(m. 1H), 3.86(d,
N, 2H, J=8.0Hz), 6.89-7.15(m, 1H),
N 6.91(brs, 2H), 7.27(d, 2H,
] 4=8.0Hz), 7.62(d, 2H, J=B.0Hz),
P % 7.93(s, 1H)
CH,
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2- 145 OH >250 0.55(s. 3H). 1.21(5, 3H), 1.55(s, DwMsO-d6, 6H), 1.95-2.02(m
1H). 2.14- 400MH#z NHz O 2.36(m 4H), 2.24(s, 3H). 3. 14 3 20(m 1 H)
6. 83(brs, 7.16(d, 2H, J=B. OHz .62(d, 2H, %2) ~
2- 146 of f‘%@ig?j"%%séw 6H), 1.74-1. 82(%#' H, DVBOUS, z"Cz'fA'(‘ 003@1?21374
2.37(d, 2H, 400MHz NH O J=8.0Hz), 2.44-2.60(m 4H), 3.36 3.43(m IH,
6. 80( br{S, NewHloNolN IMOLSTRUGIURE J-B. OHZ), 7. 01 (/g 2H, | HZ), NuREBB(DIS, JIthek |0
J=8. O |H TapmbeCHOl 2- 147 >230 5~ A0(m [, 1.38-1lastgHm 3BMBad Gomsolds, 2H) |
1.58(x,| 6H),| 1. 73} N-T( | 2. 24(33*‘)31 (sﬁ ‘g%%&‘(m 2+r|*°0rrtt|*z/ ¢}
d=6.9 HZ) , 2| 51( m \ 1. 28( d, 23H -5%1( 7,03_ 61( d,
2H, J=§4.3 Hz), 11 /N 0 1H), 11.1Q(brs, Iri):z(mZH) 7B4@, 2NN | >250
1.13-1.124(mPRH . 1 ) DI\/BOd6, lot 1 1 2H), Hal 758 & (m, QH)TB?-(Q 82-1. 85(Im
300MHz | roe,t ec, "24(s, 3 2.38.2. 4 7295(58'(“ 1H) ,
6.62(br[, 1H), 7.80(d, 2H, J=9. O—lz) H CN J 9. O—lz)
11. 96( Ors, =4 , 2 7 0 .'ﬁ,zn—@lmm 58(m0 Uomsokia,t T
4H), DNBCGd6.| 2.04- 2, 23(m 3H), P3( ¥, : H) 1C6Hs 2H)2147¢-3;36(r8l—l) 300MHz
2.40-2.446(m 1| 2H), j Wty / | 35341 (mP 1H),| 6. 81(blf ”;"d 25(d, 2H,
J=B.OHd), 7.61(d, |[2H °~ 11.99(brs,| 1H N gp '@gﬁf s f.mg_,g,o 228 - 229
0.99- LIO(m | 2H). | ¥Y(ST BN, DVEO d6. , |oN J | Toresaty, 2aABom  2HY) |
1.58(s.| 6H),| 400M d-\e6nl. 85(m 5H), 2./24(s, OHZJ 7.64(d, 2H, J=9.0H2),
CH, 795(5 1H)
2-[111 N >250 1.04-1.21(m, 2H), 1.38-1.58(m, |DMSO-06,
' L) 2H), 1.66(s, 6H), 1.70-1.89(m,  |300MHz
N aH 5H), 2.29(d, 2H, J=6.4Hz}, 2.45-
o o 2.58(m, 1H), 2.96-3,13(m, 4H),
N 3.60-3.77(m, 4H), 7.32(d, 2H,
Ry R J=8.3Hz}, 7.65(br, 2H}, 7.68(d,
L o, 2H, J=8.3Hz), 8.16(s, 1H),
S 9.32(br, 2H)
2-(112 o >250 1.31-1.58(m, 4H), 1.60(s, 6H), |DMSO-d6,
s M 1.82-1.94(m, 2H), 2.06-2.16(m, |300
oH 2H), 2.53-2.65(m, 1H), 2.77-
2.88(m, 1H), 3.30(s, 2H),
6.93(brs, 2H), 7.31(d, 2H,
J=6.0Hz), 7.64(d, 2H, J=6.0Hz),
7.94(s, 1H), 12.40(brs, 1H)
2-{113 . N 172- 173 }1.04-1.13(m, 2H), 1.34-1.46(m, |DMSO-d6,
x p— 2H), 1.59(s, 6H), 1.78-1.84(m,  |400MHz
N N 5H), 2.23(s, 3H), 2.36(d, 2H,
H =8.0Hz), 2.51-2.58(m, 1H),
PN 6.58(s, 1H), 6.92(brs, 2H),
'fI 7.28(d, 2H, J=B.0Hz), 7.62(d, 2H,
Nt J=8.0Hz), 7.93(s, 1H)
o
2-|114 250 1.04-1.22(m, 2H), 1.16(d, 6H,  |DMSO-d6,
. ,ﬁ’ J=6.1Hz), 1.38-1.68(m, 4H),  [300MHz
NTToH 1.60(s, 6H), 1.80-1.97(m, 5H),
N, 2.49-2.62(m, 1H), 2.63-2.70(m,
N 1K), 6.93(br, 2H), 7.31(d, 2H,
N J=B.4Hz), 7.66(d, 2H, J=8.4Hz),
K)I o, 7.95(s, 1H)
NT 0T gy
2-[115 ,ﬁ\ 127 -135 [0.99-1.23(m, 6H), 1.17(t, 3H,  |DMSOd8,
oo, J=7.1Hz), 1.36-1.52(m, 2H),  |300MHz
- 1.60(s, 6H), 1.72-1.94{m, 8H),
T 2.45-2.59(m, 1H), 2.79-2.94(m,
N, 2H), 3.81-3.88(m, 2H), 4.02(q,
PN 2H, J=7.1Hz), 6.93(br, 2H),
P o 7.30(d, 2H, J=8.4Hz), 7.64(d, 2H,
W0 N J=8.4Hz), 7.95(s, 1H)
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H CCH 2.53.2.57(m 1H), 2.96-2.99(m ( 2H), 5.32(s, 1H), 6.81(brs, 2H), \
7.28(d, 2H, J=B.OHz), 7.58(brs, H c~No 0% 1H), 7.60(d, 2H J=8.0OHz) at,

123 WO 20Q449 074@;75 abl e 2 PCT/ US2003/ 0B¥524 New Ex No. MopkRMahshds - np
NVR( 6) soI V2AP 51 -.--N>250 1.11-123(m 2H), 1.42-1.52(m DIVSOdG p
2H) . 1.B%s g SRR —400M-E —NF4—eCF~—Nem{SHyr 2255
2. 44 IR OLSTRU&WE n o P { S 2o SR
(d, 2 27 — 2. 95 2 62(mM ) o6 0dbr s o (2120, bliso-ds.,
J=8.0Hz). 7-b1ld. |2H J=8. Ork) _Hc W12 70(brs, o) 1,806, SHR 7O B (3o
1.11-1.p3(m 1. 41- DVBO~d6, 11| 'S 2H) [Th2252 m;e 41H
1.76-1.{84(m | 400Miiz w5H) , 2.4.14(d, 2H32'7;6§)3 R,
2.53-2.161(m | 1H), \a\. | 2H). 7.28(d, 2H, | edmsnra, [7. 61(d,

2H, J=8 OHz)| O CHC3l12.89(brs, 1H) 3 2- 1153 1. 1{Hl-2Ems3@l)
1. 40-1.51(m | DMBO{d6, °TeO 2H), 1.58(s, 6H)| 1. 77-£9897'(>rﬁ95(a0f0|sz I\F4 N e
5H), 2.]24(s.|3H), [2.46(d, 2H N p 68(brs, 2H), K 72 7- 288(d 1 2H,
)

6.81 brls, FP8 Oz >#0, C N ér‘-’ ( “fmrﬁgﬂﬂéﬁ#& -
154 229 - 238 1.00- \ DVBO- voel [OBL S
1H, 2. 995(m.N si1(bls 23) 04(im 2H) i

6H), 1.{76-1.87(m
. 7. 32[5Q16. M4 =89t 7@ 3| 7. 69(d

3.81(d,| 2H |J=6. ( .
H 1 3E SO VY

2H, F -{ p J=p. OHz)
1H)

2-{118 215-216 |1.08-1.23(m, 2H), 1.38-1.50(m, |DMSO-ds,
2H), 1.59(s, 6H), 1.68-1.83(m,  |400MHz
5H), 2.52-2.55(m, 1H), 2.58(d,
2H, J=4.0Hz), 2.62(s, 3H),
6.95(brs, 2H), 7.06(s, 1H),
7.28(d, 2H, J=8.0Hz), 7.62(d, 2H,
J=8.0Hz), 7.93(s, 1H)

>250 1.08-1.18(m, 2H), 1.26(s, OH), |DMSO-d6,
1.35-1.49(m, 2H), 1.60(s, 8H),  |400MHz
1.75-1.85(m, 5H), 2.38(d, 2H,
J=4.0Hz), 2.52-2.56(m, 1H),
6.55(brs, 1H), 6.94(brs, 2H),
7.29(d, 2H, J=12.0Hz), 7.62(d,
2H, J=8.0Hz), 7.93(s, 1H)

2-1120 226 -227 10.68-1.19{m, 7H), 1.36-1.54(m, |DMSO-ds,
\]:/>—<1 2H), 1.59(s, 6H), 1.74-1.88(m, |400MHz
5H), 2.33(d, 2H, J=4.0Hz), 2.53-
2.56(m, 1H), 6.50{s, 1H},
. |6.94(brs, 2H), 7.28(d, 2H,
k J=8.0Hz), 7.62(d, 2H, J=8.0Hz),
7.93(s, 1H)

2-[121 A~ 1.14-1.34(m, 2H), 1.37-1.58(m, |DMSO-d5,
g 3H), 1.60(s, 6H), 1.80-1.95(m, |300MHz
N, o 5H), 2.51(m, 1H), 2.71(d, 2H,
oM o, J=9.3 Hz), 3.77(s. 3H), 6.74(dd,
P 1H, J=2.2, B.4 Hz), 6.91(brs, 2H),

. 6.99(d, 1H, J=2.2 Hz). 7.30(d.
CHy 2H, J=8.3 Hz), 7.35(d. 1H, J=8.4

Hz), 7.64(d, 2H, J=8.3 Hz),

7.95(s, 1H), 12.05(brs, 1H).

52133 T~ 230 1.45:1.33(m, 2H), 1.37-1.58(m, |DMSO-E,
7 3H), 1.60(s, 6H), 1.80-1.95(m, |300MHz
- "\©—a SH), 2.51(m, 1R), 2.75(d, 2H,
\ 129.3 Hz), 6.92(brs, 2H), 7.14(d,
u)i = 1H, J=8.4 Hz), 7.30(d, 2H, J=8.3
"\N/ P - Mz), 7.39-7.55(m, 2H), 7.63(d,

CH, 2H, J=8.3 Hz), 7.95(s, 1H},
12.37(brs, 1H).
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d,

(\ OH2H), 1.57(s, 6H), 1.68-1.89(m 400MHz HH, / N-N 4H), 2 24(s, 3H),
2.37(d, 2H, d=6.9 Hz), 2.50(m 1H), 5.23(s, 1H). 6.81(brs, 727(d, 2H,
Hc~N o CF, J=8.3 Hz), 7.60(d, 2H, J=8.13wék), a', O. 25(b£‘|s\T %@% 20(brs,
1H). 2- 19 098H4775%9. 1. 23(m 2H). 1.15(t, 3H, DVBO d6 y
1.43-1.52(m_2H), 400vHz N 1.57(s, 6H), 1.71-1.90(m 5H), NH C 2 24(s,
3H), 2.|adNeyExNg. MOISTRUSTORE) 2 53.2 53(mlmp H) HC NMRE) 3 53( i soient
J=B.OHj), & brk, N O 21-1 7 }_@1 23981 )}S‘Q‘Eydo.?j“,éﬂ(‘ 2‘“‘2r MO,
J=8.0H4). 11l 34(s| 1H) 124(m  dAbdrosde sl inbdedn | DVEGdS,
oH), 1.558(s,| 6H) .| 11881, B7(m 400Mz N H| / p~N -12@+zrz ugrs 18
2.53-2.J57(m| N 1H§ ] d, 2H. J=B.OHZ), |N 6.80( 2”7‘7 g 2H,
H C-N Q a5 J=8. Otz w2 ToBtetl, 2H, J=8.CHz), la., 12.|280h8 S B WO
2004/ 047755 Tabl e 2 PCT/ U 2003/ 037574 New Ex No. I\O_STR URE m NMR( 6)
sol vent|__2- |158 240-241 1.03-1. 14(m 2H) . 1. 41-1.53(m DMVSO- d6, | 2H)L
1.58-1.{71(m& |12 , | 1. 58(s, - _ L 1730, 86|t g 2 1 $ 15045,
2.50-2.|58(m| 1H). | 3. 04(d, 2HN CHiz), 3.5 )t25,§ Rt "%HA, Hz
4.27(t,| 2H, P=7.5Hz)[}* | , 1 7.29(d, 2H,= 706200125, @Hz , 7.63(
2H, J=9. OHz)| 2- 15@ f€2) 1.01-1.13(m |2H), 1.[BO-7B5&GIFHNT44DWEB.A6, 2H)
1.58-1.169(m| 1H), 6 S300MHz N 6H), 1.76-1. seg_ﬁD %3—% 3B B8 |Li 3H),
2.50-2.157(m| 1H).|3.11(d® 2H, J=6.0OHz), 3.95(s, §'i(br 1) ,
7.29(d, "2-1125 N/K )‘\ 0.97-1.11(m, 2H), 1.34-1.54{m, |DMSO-6,
_ N 12H), 1.60(s. 6H), 1.78-1.95(m, [300
\"’ﬁ o 4H), 2.53-2?58(m. 1H), 2.76- "
N, 2.83(m, 2H), .94(brs, 2H),
M 7.30(d, 2H, J=9.0Hz), 7.57(brs,
"\ 1H), 7.65(d, 2H, J=9.0Hz),
N o 7.95(s. 1H). 10.76(ors, 1H)
CH,
2.(126 234-235 |0.93-1.50(m, 4H), 1.60(s, 6H), |OMSO-d6,
o 1.72-1.91(m, 5H), 2.16(, 2H,  [300
J=6.0Hz), 2.57-2.68(m, 1H),
6.95(brs, 2H), 7.29(d, 2H,
h, J=6.0Hz), 7.64(d, 2H, J=6.0Hz),
haoMs 7.85(s, 1H). 11.94(brs, 1H)
Neoes
2-127 =y 228-230 1.03-1.17(m, 2H), 1.39-1.51{m, |DMSO-ds,
T*\g 2H}, 1.58-1.67{m, 7H), 1.82- 300
~ M . 1.95(m, 4H), 2.09(s, 3H), 2.51-
2.59(m, 1H), 3.06-3.10(m, 2H),
N, 6.11(brs, 1H), 6.94(brs, 2H),
Sy Mo 7.31(d, 2H, J=9.0Hz), 7.45-
fljigj/o 7.49(m, 1H}, 7.65{d, 2H,
NT 0T J=9.0Hz), 7.95(s, 1H)
2-[128 553-254 |0.98-1.13(m, 2H), 1.35-1.51(m, |OMSO-dS,
o~ ,ﬁ\ 3H), 1.60(s, 6H), 1.77-1.88(m,  |300
N T, 7H), 2.52-2.58(m, 1H), 2.91-
N, 2.95(m, 2H), 6.93(brs, 2H),
7.30(d, 2H, J=6.0Hz), 7.63(d, 2H,
NJEE = J=6.0Hz), 7.82(t, 1H, J=6.0Hz),
(g e 7.95(s, 1H)
N oy
2-1129 ﬁ 206 - 207 0.93-1.08(m, 2H), 1.32-1.47{m, |DMSO-d6,
o~ 3H), 1.60(s, 6H}, 1.76-1.85(m, |300
J@\ 4H), 2.39(s, 3H), 2.51-2.54(m,
NH, o, 1H), 2.57-2.62{m, 2H}, 6.93(brs,
M 2H}), 7.28(d, 2H, J=9.0Hz),
'1(“3: = 7.41(d, 2H, J=9.0Hz), 7.54(t, TH,
W o T J=6.0Hz), 7.64(d, 2H, J=9.0Hz),
o, 7.89(d. 2H, J=9.0Hz), 7.85(5, 1H)
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H,cN o J=9.OHz), 7.62(d, 2H. J=6.0Hz) <cH, 2- 160 .-,/NirH 185-186
1.00-1.13(m 2H). 1.30-1.51(m DMBO-d6, 6H), 1.58(s, 6H) 1.79-1.87(m
300MH N 2.24(s, 3H), 2.501:828(m \ IH,

3.17(q, gﬁ'mdf%’o%s) 3.78(d, 2H HcN o b J=6. OHz) ., 995%2%&&75’?6 OHz) |
CF~ 6.80(br, 2H), 7.29(d, 2H,_ J=9.0Hz). 7.62(d, 2H J=9.0Hz), 7.66(1, IH
J=6. OHz|]_ few ExbHo. g MBS TRUGRIRED, 95- 1. 12(m_ 2Hmp 1. 35 L 52(n'|'MRIEMSO d6. ] sovent X
3H), 1.58(sz[®a-1), 1.73-1.91(m 300§Hz N NP5 -28f 2H> oo, 4§%W7(m
1 H, 2|86(1] 2H, |J=6.2Hz), 5w3300r, 2H), 5.98 ;2‘; (m' Oonis. 77D,
6.80(br| 2H) 7.2()(% 2H. °7.61(d. 2H, Hzeg(mza)sleazarksmz 162 N
216 - 20 0.95-1.1 .36-1.53(m DMBO- d6, song;saarszma
1.76-1.P0(m 300M4z\1§2€N 2.24(s, 3H), R.45-2. gc{frh“% 725“91 ld, 2H,
J=6.8Hz), 3.p6(1. (LA

6.79(brj_2H)! 7.29(d_HcNo Q' 2H 1=8 3Hz) 7 Hd 7|-| a5 _J=8 13Hz) s

) - 2H, J=8.5Hz)| 4.13({" M 3 =85Hy) ,
163 R H C c*P8b - [221 0.82(s, 3H), %83(3, é%'?:‘b 3”2°,‘!,~"?\U§0”§<"@4

1.14(m{ 2H),{1.35{1.54(m 3H) .58(s, 6H) zaé(m iss$8(mzﬂ)4|‘b NN,

eat " 2| 24(s| 3H)| 2wmd4-2 1H), /94-3. 10(m 32 53(:131%3&@ m  2H),
3.73(d,j1 H |J=5.T . 1, 1H, J=5.7Hz), 5.31( °( HHf‘-’fQ%ﬂ%fé ),
6.79(br| 2H)| 7.29(d, J=8.3Hz), 7.61(d, 2H, J=E"EYY 1 H,

J=5. 8Hz 126 WO 2004/ Tabl e 2 PCT/ US2003/ 037574 NeW Ex. No
nt

LIRE. _m. N /A A cenl.yva
MOLSTRUCH 30 9 +—SOrved 217 -218 |0.98-1.14(m, 2H), 1.37-1.98(m, |DMSO-d6,
S~ J\[N) 16H), 2.53-2.58(m, 1H), 2.72- 300

-[132
2.85(m, 2H), 2.96-3.00(m, 2H),
NH, / 3.71(t, 1H, J=7.5Hz), 4.18(brs,

" on 1H), 4.65(brs, 1H), 6.93(brs, 2H),
1‘1 s 7.30(d, 2H, J=9.0Hz), 7.64(d, 2H,
z cHy

J=9.0Hz), 7.94-7.98(m, 2H)

2-[133 OH >230 1.61(s, 6H), 1.60-1.75(m, 8H), _|DMS0-ds,
2.18(m, 1H), 2.37(d, 2H, J=7.2  [300MHz
N, 0 Hz), 2.60(m, 1H}, 6.94(brs, 2H),
7.34(d, 2H, J=8.3 Hz), 7.64(d,
SN 2H, J=8.3 Hz), 7.95(s, 1H).

2-[134 NS _cn, |225-226 |1.07-1.18(m, 2H), 142-1.53(m, [DMSO-6,
\r( 5 2H), 1.58(s. 6H), 1.77-1.85(m, |400MHz
s & 5H), 1.91(s, 3H), 2.20(d, 2H,
hi J=4.0Hz), 2.24(s, 3H), 2.54-
,(L\:I"\ 2.57(m, 1H). 3.22(s, 3H),
P 6.81(brs, 2H), 7.28(d, 2H,

Ho N o L G J=8.0Hz), 7.61(d, 2H, J=12.0Hz),
& 11.66 and 11.93(brs, 1H)

2-11a5 . N 225-230 1.01-1.43{m, 2H), 1.17(s, 6H), [DMSO-d6,
Y 1.41-1.5Y(m, 2H), 1.58(s, 6H), [400MHz
N, 1.68-1.84{m, 5H), 1.98{d, 2H,
N J=8.0Hz), 2.24(s, 3H), 2.52-
i 2.56(m, 1H), 3.38(d. 2H,

7 o, J=4.0Hz), 4.90(t, 1H, J=4.0Hz2),
oy 6.80(brs, 2H), 7.26{brs, 1H),
7.28(d, 2H, J=8.0Hz), 7.60(d, 2H,
J=8.0Hz)

2-|138 OoH 210-211 [1.07-1.19(m, 2H), 1.42-1.52(m, |DMSO-d5,
d‘ 2H), 1.58(s, 6H), 1.76-1.86(m,  |400MHz
_-\",N o1 5H), 2.12(d, 2H, J=8.0Hz),

2.24(s, 3H), 2.51-2.55(m, 1H),
3.15-3.26(m, 2H), 3.35-3.39(m,
1H), 3.54-3.58(m, 1H), 3.95-
4.08{m, 2H), 4.87(d, 1H,
J=4.0Hz), 4.95(d, 1H, J=4.0Hz2),
6.80(brs, 2H), 7.28(d, 24,
J=8.0Hz}, 7.60(d, 2H, J=8.0Hz)
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2- 164 R 222 - 225 0.96-1.144m 2H), 1.35-1.61(m DMSO-d6, 11N ON 4H),
1 58(s 61-1), 1.75-1.89(m 300MHz 5H), 2.24(s. 3H), 2.46-2.59(m NN, | oON
2. 99( 5 6Hz), 3.45 3.54(myl-1), 3.95(dt, =5 7. L, W
5 8Hz) ‘3’5’(2% "Tﬁﬁg J=5.7Hz), H,c 0 C-S 5.39(d. 1H. J=5.I%¥‘}§£°€’."§ﬁ%r.
2H), 7. 29(d 2H, J=8.3Hz), 7.61(d, 2H, J=8.3Hz), 7.68(t, 1H, J=6.2HZ) 2-
165 >250 neweonoUr monETRUCTORE or ners; 1. 02 do,  |CH 1. 1B¥RG) 2H) solvent
1.37- 1.[48(&[1&H) , | 400Mz NH, / N 4s[>26H) , 11.7Pg24m@H) 1381544, |BNMSo-dg 1
2.24(s, 3H),| 2.27(d, 2H, ﬁf_z~52-2.55( z}ps”’ 3) ‘ﬁ3°"6'ZCH,
and 3.36(5, [3H), 5.12( 6.81}(brs, 2Hp QH” 3%,,1 ) 8. OHz)|,
7.60(d,| 2H W=B. GHz), V; . 1H) 2 166 0 229681638). 027941, 13(m 2H)
1.35-1./51(m Dlvsode,l; 16 1.58(s, 6H), 1.dq&8=R7RM2H30bNkL| o4 6H),
2.21-2.432(m{ 1H), '2'?24’(3,0 th 3H), 2.45-2.60(m (1 H), 3.06(d N [\
44,16(H_3-12H) 111 4 0__04--4 16(m 1HL 5_45(_48Chr 1o 1H N ¢~
cH 6.d2(br2¥¥y) | 7.29(d, 2H, 5 J 8 3 ., P88, s e 3k s el
0.90(s,| 3H),| 0.99}1.14(m 2H), 108(3 3 -t D I%
300MHz | N ON 1.58(s, 6l-1), .90(m SH), NN, uﬁsz mJ-mn,a@m . 59(m
1H), dcl~ 2. 95-3| 12(1 3.74(d. 1H, |J =5.7H 0 ‘g J 5. 7H2)|,
H ca 0 6. 79(lor. 2H).)\7./ d. 2H J=8.3Hz) | 7.61 (|f, _*Zl,—,ﬁ © 2- 168 41,
1.13-1.}]31(m| 21- 1)ReN ,,.,?8( m DMSO- d6, J=8.3Hz), 769(1 1H J'BOHz)
2-1139 o 249- 250  |1.03(s, 6H), 1.06-1.08(m, 2H), |DMSO-ds,
. . 1.36-1.48(m, 3H), 1.58(s, 6H), |300MHz
iy O 1.81(m, 4H), 2.25(s, 3H).2.66(m,
N, e o 2H), 3.37(d, 2H, J=6.3Hz), 4.85(,
1H, J=5.3Hz),6.80(brs, 2H),
"'J:I = 7.29(d, 2H, J=8.3Hz), 7.44(t, 1H,
H,c)\ A oo, J=6.6Hz), 7.62(d, 2H, J=8.3Hz).
o
2-1140 : 523-224 | 0.88-1.10(m, 2H), 1.37-1.48(m, |DMSOIE,
L~ ,ﬁ\/\ 3H). 1.58(s, 6H), 1.82(m, 4H),  |300MHz
N OH 2.25(s, 3H), 2.25(t, 2H, J=6.5Hz),
N, 2.95(m, 2H), 3.61(dL, 1H,
J=6.5Hz, 5.3Hz), 4.53(t, 1H,
2 J=5.3Hz), 6.80(brs, 2K}, 7.29(d,
Hac/k,( o, 2H, J=B.3Hz), 7.61(d, 2H,
o, J=8.3Hz). 7.78(t, 1H, J=5.3Hz),
2-{141 HG o, |221- 223 DMSO-a8,
. 0.97- 1.15 {m, 2 H), 1.24 (s, 6 H),
. '\/N‘n)ioﬂ 1.25-1.53 (::, 5H), 1.58 (:, 6 H;. 300 MHz
oy o 1.76- 1.93 (m, 4 H), 2.25 (s, 3 H),
2.45-2.62 (m, 1H), 3.12 (q, J =
J\)\\I\ 6.4 Hz, 2 H), 5.28 (s, 1 H), 6.83
P (brs, 2 H), 7.28 (d, J = 8.3 Hz, 2
HeT N T H), 7.53-7.61 (m, 1 H), 7.61 (6, J
= 8.3 Hz, 2 H).
2-|142 o |142-144  |0.99-1.19(m, 2H}, 1.34-1.58(m, |DMSC-ds,
n I 3H), 1.60(s. 6H), 1.67-1.88(m,  |300MHz
~ N 5H), 2.08(d, 2H, d=6.9 Hz),
N, © 2.24(s, 3H), 2.51(m, 1H), 3.63(d,
2H, J=5.5 Hz), 6.81{brs, 2H),
{Jj: = 6.96(brs, 1H), 7.24{brs, TH),
H,CJ\N/ oo, 7.30(d. 2H, J=8.3 Hz), 7.62(d,
cH, 2H, J=B.3 Hz), 7.95(t, 1H, J=5.5
Hz).
2-1143 o 196 - 198 |a mixture of 2 conformers; 1.02- J1DMSO-d6,
. 1.22(m, 2H), 1.34-1.58(m, 3H), [300MHz
Y o 1.58(s, 6H), 1.72-1.92(m, 5H),
N, © 2.13 and 2.27(d, 2H, d=6.9 Hz),
N 2.24(s, 3H), 2.51(m, tH), 2.81
'fﬁ = and 3.03(s, 3H), 3.98 and 4.08(s,
H:c)\ Ao, 2H), 6.82(brs. 2H), 7.28(d, 2H,
e, J=B.3 Hz), 7.62(d, 2H, J=8.3 Hz)
14.70(brs, TH).
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N 2H), 1.58(s, 6H), 1.74-1.92(m 300MHz 5H), 2.25(s, 3H), 2.50(m 1H), N
2.58(d, 2H, d=6.9 Hz), 3.72(s, O 3H), 6.80(brs, 21-1), 7.29(d. 2H, J=8.3
Hz), 7.62(go Rbhosd7 3 HZ). % T H Ce' NbB2C ¢ 2- 169 a, @1?.,9521005,937}7425(m
2H), 1.38-1.53(m OVBO-d6. N 21-1), 1.57(s, 6H), 1.69-1.87(m 400 5H)
2. 24(s, 32 50 A 2540 d 2K 4=6-9—He)—arbhts—0 A
,\N E —M E \\ Il\L'l— ) "\/ll, 'qs)’}\ :\_IJ \;aiv_ét
6. 80( br & %”ﬁ° ﬁv, RN O et s contamrs 0 957 [5N80 ds,
10. 66(bfs, fIE). H C~ 0 CHO% al, . 2 228 - 229 ﬂzo(e.&ﬂmia(smn 3H), |400MHz
2H), 1.3p- 1. 48(m DNVBO- dé, ), I1. 58'("’5 6H) , 1168 PARGONH  TH)
2.24(s,|{3H).|2.514{2.5 ©3.08-3.30(m 6H] 2 ag@ pervidiigldo
4.97(d, | 1H. |J=4. QHz )y bfs, 2H). 7.27(f. J=8. aee Aripadsche gkt N.c N[O
e J=12. pHz) |126 \ L,O¥4y55 Tabl e 2 PCTf US2003 ZBBW@M 2HN€WaB( No.
MOLSTRUCTURE} m NI\/FR(J) sol v&ht 2- 171 0 1.09f1, 28(rr17-’2‘7 ’”)17;{3382'11 JBHm CDC-13
A 3H), [.69($, 6HJ. 1.84-2,04(m 300MHz UN WH), 2. #AkES ‘mmgi M8-21 60(m {i
1 H, 3 09(d 2H, J:6.0HZ), 3.38- \ 3.53(m | 4H), 4|5 l? 5.50(pr, 2H)
7. 24(d, | 2H5358-31) T NE—+—754{d—2H 5 I RR3HD) dss,‘,aH,qz“HHr, 21250phsdR
o(m 4H . 1760(s. BT RB0(m oAy os dosiA(imn s L) lsomes
6.88(brf, 2H). 2.36(m, 4H), 2.24(s. 3H), 3.14-
3.20(m, 1H), 6.83(brs, 2H),
7.16(d, 2H, J=8.0Hz), 7.62(d, 2H,
J=B.0Hz)
2- 146 >250 1.58(s, 6H), 1.74-1.82(m, 2H), |DMS0-dB,
2.24(s, 3H), 2.37(d, 2H, 400MHz
J=8.0Hz), 2.44-2.60(m, 4H), 3.36-
3.43(m, 1H), 6.80(brs, 2H),
7.27(d, 2H, J=8.0Hz), 7.61(d, 2H,
J=8.0Hz), 14.98(brs, 1H)
2-|147 >230 1.05-1.20(m, 2H), 1.38-1.52(m, |DMSO-d8,
2H), 1.58(s. 6H), 1.73-1.87(m,  |400MHz
5H), 2.24(s, 3H), 2.29(d, 2H,
d=6.9 Hz), 2.51(m, 1H), 6.81(brs,
2H), 7.28(d, 2H, J=8.3 Hz),
7.61(d, 2H, J=8.3 Hz), 11.07(s,
1H), $1.10(brs, 1H).
2-1148 .- No N, |>250 1.13-1.24(m, 2H), 1.43-1.55(m, |DMSO-d6,
\ﬂ/ LN 2H), 1.58(s, 6H), 1.82-1.85(m,  |300MHz
aH, R~y 4H), 2.24(s, 3H), 2.38-2.41(m,
N 2H), 2.50-2.58(m, 1H}, 6.82(br,
l\ = 1H), 7.30{d, 2H, J=9.0Hz),
ch/k,( o TcH, 7.62(d. 2H, J=0.0Hz), 11.96(brs,
o, 1H}, 15.85(br, 1H)
2-{149 o 237-238  |1.58(s, 6H), 1.60-1.71(m, 4K), |DMSO-d6,
2.04-2.23(m, 3H), 2.23(s, 3H),  [400MHz
OH 2.24(s, 3H), 2.40-2.46{m, 2H),
N, 3.35-3.41(m, 1H), 6.84(brs, 2H),
N 7.25(d, 2H, J=8.0Hz), 7.64(d, 2H.
/'ﬁ\)‘i = J=8.0Hz), 11.99(brs, 1H)
He” SN o u_f“s
2-{150 228-229 |0.88-1.10(m, 2H), 1.25(s, 6H), |DMS0-d8,
. OH 1.37-1.48{m, 2H), 1.58(s, 6H), |40DMHz
N 1.76-1.85{m, 5H), 2.24(s, 3H),
R, HC O 2.53-2.57(m, 1H), 2.96-2.99(m,
2H), 5.32(s, 1H), 6.81(brs, 2H),
rfﬁ = 7.28(d, 2H, J=8.0Hz), 7.58(brs,
e ,l\N/ oo 1H), 7.60(d, 2H, J=8.0Hz)
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n8 N ), 7.62(d, 2H, J=&3 Hz), 7.94(s, 1H). 9.20(brs, 1H), 11.20(brs, 1H).
NOG2- 173 0 CH 218 - 219 1.02-1.13(m 2H), 1.40-1.49(m DWVSO d6, 0'1~'
A 5H. 1, é 81185(m 300 | bgdd, 2,53-2.57(m 1% 289 NH3
| O 3H) W %“‘%‘%%(5 6.88- \ 6.97(m 3H), 7.31(d, 241452603
7,65(4 "2H. J=9. OH2), ~CH 7.95(s, 1H N O 013 2- 174 .,-,,,,N CH, 238-
239 0. 99-NewEl (N STF&JCSIIIRE. 52(m  OMBO- d6,Impy 5I—D t . 60(N§1RGSHH) | 1. { Sbr@nt
3H), 3d0 / 2[15180-1. 86(m 4H), 2. 590wy AR, [1H123E0N. 34211 3,
6.93(brls, 2H) . 7,30(d, 2H J=9.QHz), dN,~°7.65(4, ‘“ﬁi ?jH'“i TPz 11
N O CH|J=4.5Hz), 7. 95( 75 aI,‘\(oz3o- 237 Xidarin. 2H)
1.27.1.145(m| DVBG 06, $, 1.60(s, GH), 1. easﬂbssagmmsﬂo 4H), 2.39(s,
3H), 244-2.49(m 1,H£1,, . ,80(m 2H), e.93(brsJ-373%%'7 WO -8%EB(1d, 2H,
J=9. OHF), 7.W1(4,|"%H Y=9°CH 7.45(1, 1H| J=7. 57 Ba(d, 2H, J=9. OHz)|,
7.69(4.]2H_1=9 ). 7.95(s 1 H) 2- 176 ~(H 196- 1198 0 98- 1 14(m _2H)
1.29-1.|65( ' BVBQd6, IXI 11 H), 1N 3 (18R° - 449) | éﬁ% ‘”f‘sj QW@F'
1H), 3.|14-3.21(m|2H, \ 3.7 , d=@ OHz), 5. (2324(53 Pty .
6.92(brls, 2H), 7.80(d,% J=9. OHz )y |7. 62- 7. |GBlona). zma,umNHﬂ 7{95(s, 1M
CH3 2- [177 1098 - P00 ND: , J=7.4Hz), |0.97- DREXOB). 72801 g} 2H) |
1.1&1.93(m [7H), 38 , 6H), 1.76-1.88(m |3z Z”ﬁy“‘c?“ MQ(1, 2H,
J=7.7HZ), 2.45- 2/ 257(m 199, 2.99(q, 2H,
2-[153 . N 1.11-1.24(m, 2H), 1.40-151(m, |DMSO-ds,
\f ‘o 2H), 1.58(s, 6H), 1.77-1.87(m,  |400MHz
™ N N—g/ 5H), 2.24(s, 3H}, 2.46(d, 2H,
He DN J=8.0Hz), 2.52-2.58(m, 1H).
SN N 6.81(brs, 2H), 7.28(d, 2H,
/'ﬁ\ J=8.0Hz), 7.61(d, 2H. J=8.0Hz),
He” N N0 1o 11.41(brs, 1H)
CH,
2-]154 229-233 |1.00-1.11(m, 2H), 4.37-1.58(m, |DMSO-ds,
o~ ,ﬁ\/ou 3H), 1.65(s, 6H), 1.76-1.87(m,  [300MHz
N 4H), 2.49-2.57(m, 1H), 2.99-
N, 3.04(m, 2H), 3.81(d, 2H,
LM J=6.0Hz), 5.42(t, 1H, J=6.0Hz),
e 7.32(d, 2H, J=6.0Hz), 7.69(d, 2H,
FZF/L o L O J=6.0Hz)
2-1155 1.01-122(m, 2H), 1.34-1.52(m, |DMSO-ds,
WDH 2H).1.57(::'EH),1.BB-1.89(m",1 400MHz
N, N—n 4H), 2.24(s, 3H), 2.37(d, 2H,
d=6.9 Hz), 2.50(m, 1H), 5.23(s,
| TR 1H), 6.81(brs, 2H), 7.27(d, 2H,
CJ\N/ oo J=B.3 Hz), 7.60(d, 2H, J=8.3 Hz),
H o 9.25(brs, 1H), 11.20(brs, 1H).
2-|156 - >250 1.09-1.23{m, 2H), 1.15(t, 3H, _ |DMSO-d6,
V‘N J=8.0Hz), T43~1.52(m. 2H), 400MHz
N, N\< 1.57(s, 6H), 1.71-1.80(m, 5H),
( Y 2.24(s, 3H), 2.44(d, ZH,
NN cH, J=8.0Hz), 2.53-2.58(m, 1H),
l 3.58(q. 2H, J=8.0Hz), 6.80{brs,
He” SN oo 2H), 7.28(d, 2H, J=8.0Hz),
CH, 7.60(d, 2H, J=8.0Hz), 11.34(s,
1H)
2-[157 RN 1.11-1.24(m, 2H), 1.44-1.54(m, |DMSO-G,
=0 2H), 1.58(s, 6H), 1.68-1.87(m, |400MHz
N, Ml 5H), 2.24(s, 3H), 2.53-2.57(m,
N 1H), 3.51(d, 2H, J=B.0Hz),
NI TR 6.80(brs, 2H}, 7.29(d, 2H,
P J=8.0Hz), 7.61(d, 2H, J=8.0Hz),
e N 0T 12.28(brs, 1H) ?
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I NI |
w, J=8.

PCT/ US200
160

143 -

1.2H, 3

3Hz) .

Q0MHz

- J=6. SHz),
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0.95-1.12{m, 2H), 1.35-1.52(m,
3H), 1.58(s, 6H), 1.73-1.91(m,
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2H), 3.73(d, 1H, J=5.7Hz), 4.48(1,
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J=8.3Hz), 7.68(1, 1H, J=5.8Hz)

DMSO-dE,
300MHz

125
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2H) , 3| 70(tf6dH, | J=7.5Hz), 4.17(brs, I H) 222425 (b9s-1.14kh, 2335 Ty, , [plis®@as( D[ S,

2H), F.30(¢, 2H} J=9.OHz), B ("d"'jij'\"N a., J—}Huﬁ;ﬁ 6”71??2 pim, 1 |BROMHz
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411), P 208%853T1). 27442.46(M 52-R250( T |akubduje,of Xromtotmers;1.02- L IOMSO-ds,
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1.25-1}52(m| 511)]nel. %o1), NFIi 1.75- 1. 92(m 4%?)2'”2 3§E:‘(1, 2H
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NP T PR AP S e 2 Tove o35,
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7.85(s, 1H)

127



1H,
2H) .

1.43-1.50(m 4H).
2.
J=9. OHz) .

24(s,

3H),

1.80-1.84(m 4H),

6.81 (
1H 0%
1.21-1
2. 09(t

J=6. OHz) ,

2H, J=
1.37-1
2H. J=
6. OHz)
3.57(d
1H, J=
7.62(d
DVBQU6

J=7. SHF), 6.

H CN o CrS 11.99(brs.
1. 22- 1. 33VA2OUHOBTLHS,

1. 56(s,
6.82(brs, 2H),

.-J sl1 1H),
2, 24(5.

1H)2

300Mz OH 6H),
7.29(d, 2H,

1H93.0

NN, eC316 3H) ,

J=
o >2

1.

52(m 4H),
2.32(t,

78-1.86(m 4H),
9. OHz), 7.62(d, 2
50 0.9

2H, J75Hz) 3.2

2.22 N |

H

1 TSR o1y

3(s,

3H)

T Rew &4 Bo.

THESSRUCAIRE N J=9. Oz

d, Z

2- 2]
30(m

2H,
4
D. OHz
52(m
/. 5Hz
3. 2}

98 Y

88(t
2-
4y,

5( dd

1H),
J=7. ¢

,j_ Z}

[«

2.

asS >240 0.95-1
1.36-1.49(m

2.49- ~ 2.

ba(’s, 3K,

1H N CO

57(m

% J=12.0, 6.0

1143 -84 S [1.06 1) 7m, DB
N 4H

.315( 200
gk
<

), 1.58
.56(m
2H. J
2H), 1
0- 1. 87(
1H), 3
z), 3.3

-I,Junm

N, QL LsRE D

7{m, 656(m, o

5§> 1.69§4) 6H). 1.306:4.24
L) Lo o )

) ﬂdz.@ oo(m'7m)?.4'(7tar S

a(dd 1H, J=12.0

DBH 4. F56(. ppH),
ET, |

[RMSO-d6,
gpea 4
H

7.62
1H),

|l o

bi |
0,
| 6.0

ik

i, 1H
b

2H,
0

y

. OHz),

179 J=
4.

bH) |
83(b

J=9.

I

1.

7.0, 6. 0Z), 3.
)3(d, 1H,
OHz) 2-195

97-

250(

.84(m
729(d,

0I(m
B B
8eg. )

45|

168l 17D |
br, 1H)
1.06-1.
4100MHz

04689 16(ro, BRH 1r2p-1. 95k,
SHY 1. @g(qun) 1 7521|,q4(mJ =

2H
%m 455?‘3’ ’(m 2H)5

3.43-3.55(m, 2H), 4.60(br, 0.5H),
4.78(br, 0.5H), 6.92(br, 2H),
7.30(d, 2H, J=8.4Hz), 7.64(d, 2H,
J=8.4Hz), 7.95(s, 1H)

DASBE o
GOMHY ) |
164(m

5(d, 2H

180

200 - 202

0.98-1.55(m, 9H), 1.60(s, 6H),
1.61-1.94{m, 6H), 2.33(t. 2H,

3.04(m, 1H), 3.07-3.20(m, 1H),
3.60-3.75(m, 2H), 3.85-4.03(m,
1H), 4.74(br, 1H), 6.92(br, 2H),
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.53_55 3

P4(m 4H),

AL

2H—
(

2. 47(s,

N

{

fe
?)% N, C,
m 4H),
5. 3Hz) ,
$ 7.62(d|
43- 1. 50(

3H) ,

3H),
kAl

1. 58(
58(m

H
3Hz) |

(M 2H), V5. 74

1.62-1.
2,93( t

NI\.N\
'\,OCH:

cH,

Cl 0 2- 200 >250 NIPE‘M 1.
6H) , 2

,193L.1Qf5(

19(m 3H)|

H, 1.79

A p2-Um, Z58; zm

6H),11.60(. 61, %;
6538,

o o

1H). 6.96(brs, 2H), 7.29(d, 2H.
J=12.0Hz), 7.62(d, 2H. J=8.0Hz),
7.93(s, 1H)

[ YEv e
DIVEROMiG,

4(s, 3H) ,

186

NH,
oH,

-‘\i N CH,

200 - 201

0.98-1.13(m, 2H), 1.25-1.51(m,
5H), 1.60(s, 6H), 1.77-1.90(m,
4H), 2.31(t, 2H, J=7.7Hz), 2.50-
2.57(m, 1H), 2.81(s, 3H), 2.97(s,
3H), 6.93(br, 2H), 7.30(d, 2H,
J=8.1Hz), 7.64(d, 2H, J=8.1Hz),
7.95(s, 1H)

DMSO-d6,
300MHz

187

206 - 208

0.96-1.11(m, 2H), 1.04(d, 6H,
J=6.6Hz), 1.20-1.51(m, 5H),
1.60(s, 6H), 1.76-1.92(m, 4H),
2.07(t, 2H, J=7.3Hz), 2.45-
2.58(m, 1H), 3.83(dt, 1H, J=20.9,
6.6Hz), 6.93(br, 2H), 7.30(d, 2H,
J=8.0Hz), 7.63(t, TH, J=7.3Hz),
7.64(d, 2H, J=8.0Hz), 7.95(s, 1H)

DMSO-dé,
300MHz

188

2%

173-175

0.95(t, 1.5H, J=7.1Hz), 1.01-
1.15(m, 2H), 1.10(t, 1.5H,
J=7.1Hz), 1.22-1.54(m, 5H},
1.60(s, 6H), 1.76-1.87(m, 4H),
2.20(t, 1H. J=7.7Hz), 2.32(t, 1H,
J=7.7Hz), 2.46-2.58(m, 1H),

3.37(m, 2H), 6.92(br, 2H), 7.30(d.
2H, J=B.4Hz), 7.64(d, 2H,
J=8.4Hz), 7.95(s, TH)

2.78(s, 1.5H), 2.94(s, 1.5H), 3.26-

DMSO-d6,
300MHz

189

192 - 194

0.96-1.13(m, 2A), 1.00(t, 3K,
J=7.0Hz), 1.11{t, 3H, J=7.0Hz),
1.25-1.52(m, 5H), 1.60(s, 6H),
1.75-1.92(m, 4H), 2.30(t, 2H,

3.34(m, 4H), 6.94(br, 2H), 7.30(d,
2H, J=B.4Hz), 7.64(d. 2H,
J=8.4Hz), 7.95(s, 1H)

J=7.7Hz), 2.49-2.59(m, 1H), 3.22.

DMSO-d6,
300MHz

190

210- 212

0.80(t, 1.5H, J=7.3Hz), 0.84(,
1.5H, J=7.3H2), 0.98-1.15(m,
2H), 1.22-1.57(m, BH), 1.60(s,
6H), 1.74-1.91(m, 4H), 2.28-
2.37(m, 2H), 2.47-2.58(m, 1H),
2.79(s, 1.5H), 2.95(s, 1.5H},
3.24(q, 2H, J=7.3Hz), 6.93(br,
2H), 7.30(d, 2H, J=8.4Hz),
7.64(d, 2H, J=B.4Hz), 7.95(s, 1H)

DMSO-d8,
300MHz
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2H, J=7.5Hz),

C+S J=9. OHz)

73 24(s

J=9. OHy)

3H),

Ve

62(

6.81(brs,

2H) .

2.57(br,

2H 1= Q_ﬂ-lﬂ ~Ch.-ao a~ 1

7.29(d, 2H, J=9.OH),
2- 201 o N=N, >250 1.03-1.15(m 2H),
-+ 1HVO 0@B715553(m  4H)
2.46-2.53(m 2H),

1.58(s. T®B@MEZ N N 6H),
6. 81(br,

IN),

o

7.62(d, 2H,
1.27-1.41(m

1H),

DVSQd6,

1. &hr/GsBeomisAH) ,
7. 29( d, 2H,

Jl—h

N, CN O CN

2- 202
1.58(s
1H), 6
12. 03(
ovsl }d
3.11(q
6.97(b

1H, J=6
DVBO- df

6. 70(b
7.65(d
2 PCTI
>250 1

S HowEx Noyo

MOhQRHST

6
81( br
DI s,
D,

NH,
2H)

1
~T

6HF | *300NH

. 1.60-1.85(1
*7.28(d,

3.39(q. 2H,
J=8. 4Hz)

oN A

I‘(°d VoY b,

sclvent

1_96(hr

[AS

it 3H)
7.61(¢h
1.35. 1.1
m 300
Jz6. OH
55(d, 2f

1
1.00-T (
1), Ni-1 56{ %%3

bH)., 2?&;1 as(ﬂn?ﬂ) ﬂiﬂz)

4s, 3H.60( s
AR

279 22%'_'%

710 99(dhs, 64( t
N G

—OHg)
5, 1
Sy
2H,
JS2003
41-1.

Nil

5(s;
195(m 4H),
H)y, 6.95(br
8.4
74 w

A7

tH—2=—204>25G

2. 10 2-24( B

. a,(,5 6H), DVBO-d

e Mo
EOM—E

L H
X 0 CHﬂ
URE -m [
5,

[ J=8. 4tz),
e

0. 3(m, 2H);
GH} Bﬂgl (ﬂ‘ 4H2H24(SJ =

N). ;'4221 54(9 4‘8) 6
ysﬁﬂb

166(brs 1H)

et

m|
6H) ,

61(m 11

JE6. OHz)
M 7. 74(1

MSO-d6,
3ddb|)-lz
8. 4Hz) |
755 Tabl
D- 205 |

),

2-

NH,
=

H,cji\t[o

CH,
cH,

>240

0.95-1.12(m, 2H), 1.17(s, 6H).
1.21-1.30{m, 1H), 1.36-1.49(m,
4H), 1.58(s, 6H), 1.77-1.87(m,
4H), 2.09(t, 2H, J=7.5Hz), 2.24(s,
3H), 2.47-2.58(m, 1H), 3.37(d,
2H, J=6.0Hz), 4.88(t, TH,
J=6.0Hz), 6.80(br, 2K), 7.24{brs,
1H), 7.29(d, 2H, J=9.0Hz),
7.62(d, 2H, J=9.0Hz)

DMSO-ds,
300MHz

194

230-21

0.99-1.12(m, 2Hj), 1.25-1.36(m,
1H), 1.37-1.52(m, 4H), 1.58(s,
6H), 1.79-1.87(m, 4H), 2.22(1,
2H, J=7.5Hz), 2.24(s. 3H), 2.49-
2.57(m, 1H), 3.17(dd, 1H,
J=12.0, 6.0Hz), 3.25(dd, 1H,
J=12.0, 6.0Hz), 3.36(dd, 1H,
J=12.0, 6.0Hz), 3.57(dd, 1H,
J=12.0, 6.0Hz), 3.94-4.01(m,
1H), 4.01-4.08{m, 1H), 4.86(d,
1H, J=6.0Hz), 4.93(d, 1H,
J=6.0Hz), 6.81(br, 1H), 7.29(d,
2H, J=9.0Hz), 7.62(d, 2H,
J=0.0Hz)

DMSO-d6,
3J00MHz

-[195

250{deg.}

1.06-1.13(m, 2H), 1.43-154(m,
5H), 1.58(s, 6H). 1.84(m, 4H),
2.24(s, 3H), 2.55(d, ZH,
J=7.5Hz), 6.83(brs, 2H), 7.29(d,
2H, J=8.3Hz), 7.62(d, 2H,
J=8.3Hz).

DMSQ-d6,
400MHz

-1196

211(deg.)

1.06-1.13(m, 2H), 1.44-154{m,
5H), 1.58(s, 6H), 1.84(m, 4H),
2.24(s, 3H), 2.55(d, 2H,
J=7.5Hz), 6.82(brs, 2H), 7.29(d,
2H, J=8.3Hz), 7.62(d, ZH,
J=8.3Hz).

DMSO-ds,
300MHz

-1197

250{deg.)

1.04-1.15(m, 2H), 1.36-1.49{m,
5H), 1.58(s, 6H), 1.86(m, 4H),
2.24(m, 2H), 2.54(m, 1H),
2.66(m, 2H), 3.69(s, 3H), !
6.82{brs, 2H), 7.29(d, 2H,
J=8.3Hz), 7.62(d, 2K, J=8.3Hz).

DMB0-ds,
300MHz
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CH 1.81-1.91(m 4H), 2.21-2.31(m 400Miz 1H), 2.54-2.60(m 11-1), 3 74(d. 0
2H, J=5.6Hz), 6.97(br. 2H), N 7.31(d, 2H, J=8.1 Hz), 7.65(d, 2H, N -I -

1=8. 1H0), Wi PRbgnetey, 8.04(L, TH Nwuskh =5 6h) 0%5§m§5@0,a%§9;

1.08(5, 3H), 1.22(s, 3H), 1.41- DMBO-d6, !!\ 1.54(m 41 1.88(m
2H), 400VHz OH 1.96-2.04(m 2H), 2.22-2.30(m NHz i 2.47-2.55(m 1H),
4.11(s,[_mewEb)No. SIMDISTRUCTERE 6. 23(s, 2H), Nmg 25(d] 2H TEBELID) . ] 38@6
2H, i |cH, BEB 1Hz). 7.62(s. 1H) N"§ 2225007 0]: 22! fm12H45391156(5'( @DOM
1.60(s,| 6H),| DVBOH6, 1.80-1. 95(m- =~2. 50- 2. 78(Bhue He'
3.05-3.{26(m | 1H),;3.86 0OH 4 l@ 2H), 6.9Q(brs, 2l3|)),,4aNLiJ-rJ453 c, 2H,
3=9. 0Hj), 7.4(d, |2H [*r, ~[010=9. OHz), 7.94(s, 1H) 68307, DB 7 m«szﬂl 1H) N 0
CH, 2- {208 0] 193 | 1% .\5 1.65(m 4H), 1.l60(s, 6 @g@’g& '56“1) 80- 1. 95(Im
7H . 2.1082. 19(m BOOME~ZE, 2.53-2.63(m . 3 %
4.21-4.25(m | 1 H| 6 95(brs, 2H). 7 32(1, nffa J m 5( CR ‘ﬁﬁ(’l,
= ; 1 - m
2H, J=4. OHA|® 0~|7.95(s, 1H) i N Ofegl} 2-"%0d". - 6§EISH)1 Fon36( M
2H), 1.|48-1. g . s, 6H), 134( 9;@)52,47(3 00 O
1.83-1.192(m . ) 3. 55-3. 68 m1ﬂ)l-1)90(m62H94(brs, N \f \
| 2H), |7.33( 7.65(d, 2H, J=9.0Hz),!® ~N O CH
L2 33 RANACL Hirg: ol P
2-|200 = >250 1.04-1.19{m, 3H), 1.37-1.62(m, |DMSO-d5,
~As M 2H). 1.58(s, 6H), 1.62-1.69(m,  [300MHz
- ’ N 2H), 1.79-1.91(m, 4H), 2.24(s,
Ny 3H), 2.47-2.58(m, 1H), 2.93(,
2H, J=7.5Hz), 6.81(brs, 2H),
/”\\ = 7.29(d, 2H, J=9.0Hz)}, 7.62(d, 2H,
N po J=9.0Hz)
2-1201 o =N |>250 1.03-1.15(m, 2H), 1.27-1.41(m, |DMSO-dB,
AN 1H), 1.38-1.53(m, 4H), 1.58(s,  [300MHz
NN 6H), 1.81-1.87(m, 4H), 2.24(s,
-, 3H), 2.46-2.53(m, 2H), 2.57(br,
N 1H), 6.81(br, 1H), 7.29(d, 2H,
/”\\ = J=9.0Hz), 7.62(d, 2H, J=9.0Hz),
we o Lo 11.96(brs, 1H}, 15.78(br, 1H)
2-{202 >225 1.02-1.18(m, 2H), 3.11(s, 6H), |DMSO-dB,
W(E\ 1.34-1.53(m, 5H), 1.58(s, 6H), |300MHz
OH 1.69-1.85(m, 4H), 2.24(s, 3H),
N, RC o 2.43-2.53(m, 1H), 5.81(br, 2H),
N 7.28(d, 2H, J=8.3Hz). 7.64(d, 2H,
I =R J=8.3Hz), 12.03(brs, 1H)
H,C*N/ o1
CH,
2-[203 235 - 237  |1.35-1.65(m, 4H), 160(s, 6H), |DMSO-d8,
ﬁ\ N 1.77-1.79(m, 4H), 2.15-2.25(m, |300MHz
1H), 2.48-2.61(m, 1H), 3.11(q.
N 2H, J=6.0Hz}, 3.39(q, 2H,
i,
N J=6.0Hz), 4.64(t, 1H, J=6.0Hz),
A 6.97(br, 2H), 7.31(d, 2H,
. o, J=8.4Hz), 7.65(d, 2H, J=B.4Hz),
N0 7.74(t, 1H, J=6.0Hz), 7.95(s, 1H)
2-]204 >250 1.43-1.54(m, 4H), 160(s, 6H), |DMSO-6,
ﬁ\ 1.81-1.95(m, 4H), 2.10-2.24(m, |300MHz
N, 1H), 2.49-2.63{m, 1H), 6.70(brs,
N, 1H), 6.95(br, 2H), 7.23(brs, 1H),
N 7.31(d, 2H, J=8.4Hz), 7.65(d, 2H,
N')j = J=8.4Hz), 7.95(s, 1H)
L e
CH,
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2- 210 CH3 >250 124-1.48(m 4H), 1.58(s, 6H), DVMBO-d6, 1.69-1.76(m 4H),
2.39(s, 3H), 300 2.41-2.46(m 1H), 2.98-3.08(m o IH), 6.93(brs, 2H),
7.27(d, 2 ' 96 J=9. OHz), 7.40(d J=9.OHz), 7.61(d, 2H J=9.OHz),
7.65(d. woﬁw’%%&ia 7.73(d, 2H, E’b%zz) 7.94(s, 1HCTAUSB37574y " _py
>250 a m xture of 2 conforrrers; 1. 25 DMSO-d6, IL ~I(/oH and 1.27(s, 3H),
1. 42- 1[5 eWEx ROONMBLSTRUGTIRE L. 61(S, O, TP~ L. 9N FChar® 2, solvent
2.21-2[30(@|268H),| 2.52 0 2. 63(m F. TA}85025 ( {1415 590m. 4N, G1QEHDT DM |
~ly N o J=9.0Hz). éiaydm, 1=6. OHz 181& (mrtﬂ §31(f1H)4°0M82 04{d,
132 WO 20044044755 Tablle A US2008) No.
= m NNR(B) sollveht 2- 212 fj N~ >25 )ramae@swﬁl-n)asm 42- 1. 54{m
OH a‘) S 1.81-1.83(m|4H), 3 )’Q*MHZ) MNER.IBRL2H( M  1H)
0 1HM &9 . 2H), 7.31(9] 2H, [J=HAHz). 7.65(d, | 2H,

). T1.90(Hrs. AW H), 7.96(s. 1H N O, 2- 213 o r OH >25o
1.45-1]57( M2%8H),| 1.61(s, 6H), DVECdf, 420841 F086 340, 1826, 31, 30 PUS
300MHz| 1H),| 2.53-2.60(m 1H) . & 70(m  2H) 3@‘ ,3)‘ g}f’* H
4.91(bys, 1H), 6.197 pl‘ s, 2 7.32(d} 2H J *1 3, 55(m 1H 2H, \'N]o
CH J=9. OHz), 7.85(4 cH 7] 96(s, 1H) 5. @1423@: 2250( a ni xt {ir e
of 2 conforners; DNSO-d6, off 1.63(m 4H), Bﬁ‘gﬁ P gH)i2). 788G Y. 300MHz
N~ 1.89(m 4H), 4. 8347anstBV9(s, i ctl+ 0 BH), 3. Y ERSEM(s, 21, \ \
6.93(bils, 2k _ 7131 and 7-33(d,

2-{207 >250 1.45-1.65(m, 7H), 1.60(s, 6H), |DMSO-d6,
1.80-1.95(m, 6H), 2.50-2.78(m, |300MHz
3H), 3.05-3.26(m, 1H), 3.86-
Q\", 4.30(m, 2H), 6.90(brs, 2H),
7.30(d, 2H, J=9.0Hz), 7.64(d. 2H.
J=9.0Hz), 7.95(s, 1H), 12.05{brs,
IC*Q/O 1H)
CH,
2-(208 0 193-194  [1.45-1.65(m, 4H), 1.60(s, 6H), |DMSO-d6,
A 1.80-1.95(m, 7H), 2.08-2.19(m, |300MHz
TN 2H), 2.53-2 63(m, 1H), 3.55-
A 3.63(m, 2H), 4.21-4.25(m, 1H),
N, 6.95(brs, 2H), 7.32(d, 2H,
LN OH J=9.0Hz), 7.66(d, 2H, J=9.0Hz),
u\):[ O 7.95(s, 1H)
N o7 o,
2-1209 N CH, »*>250 1.23-1.36(m, 2H). 1.48-1.57(m, |DMSO-ds5,
\[r 2H), 1.60(s, 6H), 1.79(s, 3H),  |300
o 1.83-1.92(m, 4H), 2.53-2.58(m,
NH, 1H), 3.55-3.66(m, 1H), 6.94(brs,
N 2H), 7.33(d, 2H, J=9.0Hz),
NS 7.65(d, 2H.J=9.UHZ),7.;6(d.1H.
I\N/ o S J=6.0Hz), 7.95(s, 1H)
C‘H:i'
2_|210 oy 5250 1.24-1.48(m, 4H), 1.68(s, 6H), |DMSO-d5,
1.69-1.76(m, 4H), 2.39(s, 3H), [300
"‘%’Q/ 2.41-2.46(::, 1H), 2.93-;.08(111,
o 1H), 6.93(brs, 2H), 7.27(d. 2H,
e 4=9.0Hz), 7.40(d, 2H, J=9.0Hz),
SN 7.61{d, 2H, J=9.0Hz), 7.65(d, 1H.
0 . J=6.0Hz), 7.73(d, 2H, J=9.0Hz),
N0 7.94(s, 1H)
2-(211 >250 a mixture of 2 conformers; 1.25 |DMSO-d6,
ﬁ\ /Q(OH and 1.27(s, 3H), 1.42-1.57(m, 300MHz
N 4H), 1.61(s. 6H), 1.79-1.91(m,
" o 4H), 2.21-2.30(m, 1H), 2.52-
N 2.63{m, 1H), 4.14-4.25{m, 1H),
N)“T * 6.96(brs, 2H), 7.32(d, 2H,
u o J=9.0Hz), 7.65(d, 2H, J=6.0Hz),
R 7.96(s, 1H), 8.04(d, 1H, J=6.0Hz)
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| 2H, J=9.OHz), 7.65 and 7.66(d, CA%2H, J=9.0OHz), 7.95(s, 1 H o ck~ 2-
215 N O- >250 1.341.44(m 2H), 1.51-1.58(m DMSO-06, 'I| 2H), 1.60(5.6H),
1.78-1.87 1. 97- 2 06(m 2H),TaReB1- NH2 | O 2. ggf%2d0%37534 93(s.
3H), 3.19) @9@‘5@1 231, 7.03(49, , 1H, J=6. o), 1 (d, 2H
N O ~~ J=6.CHz), 7 64(d 2H J 6.0Hz), 013 7.95(s, lH) 2 216 - \
1. 01- 1.[10¥emExNd) . [MOLBORUCTHRE m  DVEO- 6. 3H) .11 60(5_ mﬂr‘lJ “83- T Ty
400 4H)|, 2.3212 55(m 1H), 3. 22-Hﬁ*f= ¢m  3.1280m 2%‘9 ?ég SOW*NM
17.30(9, 2H.| J=B. DHz), S \\ CH J=B eils '8 o
CH 2- |217 0 225 | 227 1.p8<a~2d(m 2P), 1.[36- 1. 46(imesmbBBIBIQ, 2, ZH),
1.58(s,| 6H),] 1. 76t 1 mlado 5H), 2.52-2.96(m 1%&;90;32)148?;?%:%0*@) H,
J=8. OHg) , 6.89(br31\r2  7.27(d, 2H J=12.l0MR), 778 DT 5= 1§.C]—Iz),
7.82-7.,88(m| 4H), | 0¥ #9H(s, 1H N OO1 J 218 N ~NK2 212 1. 34- 1. 54(n
4H), 1.)60{56H) | OMO-d6— //s" 1.81 Lgnﬁ%b 210 45__1 300Nz @
2H | 253- B5(ml1 H), 3 09 NHZ:E (‘m | B2 6. 46 }‘ﬁ)m,ﬁ@g(, OO,
1H, J=9. OHz)|, 6.9#(brs, r —6. OHz) 1H)72564(0{h; #3He0O CH+
J=6. O—Iq) 7.195(s, 1':,&1 20014/ 047 55 Tabl éTUE" P’GF/ZUSZ‘OGS#)OJ 7574 |\|qu
Ex No. |MOLSTRUCTU (6) sol vent 23 219 2zﬁ 32( :f’%ﬁ ,
1.22(s,| 3H),; 16M5 ~~ 1.62(m 4H). 1.69-1.90({p@e 35(
o 796(5 1H)
2-|1214 a >250 a mixture of 2 conformers; 1.4%- |DMS0O-ds,
M oH 1.63(m, 4H), 1.61(s, 6H), 1.80- |300MHz
N 1.89(m, 4H), 2.81 and 3.09(s,
- o, © 3H), 3.98 and 4.20(s, 2H),
n 6.93(brs, 2H), 7.31 and 7.33(d,
»Hj = 2H, J=9.0Hz), 7.65 and 7.66(d,
kN/ oo, 2H, J=9.0Hz), 7.95(s, 1H)
o
2-[215 >250 1.34-144(m, 2H), 1.51-1.58(m, |DMSO-d6,
-""g%f"*: ZH),1.60(5,6H).1.78~1.37(m".1 400
2H), 1.97-2.06(m, 2H), 2.51-
NH, © 2.56(m, 14, 2.93(s, 3H), 3.19-
N 3.23(m. 1H}, 6.90(brs, 2H),
*\J‘i = 7.03(d, 1H, J=6.0Hz), 7.31(d, 2H,
'\N/ NS J=6.0Hz), 7.64(d, 2H, J=6.0Hz),
oH, 7.95(s. 1H)
2276 T~ 1.01-1.40(m, 2H), 1.40-1.49(m, |DMSO-d6,
OH 3H), 1.60(s, 6H), 1.83-1.87(m,  [400
4H), 2.52-2.55(m, 1H), 3.22-
N 3.28(m, 2H), 6.90(brs, 2H),
LN 7.30(d, 2H, J=8.0Hz), 7.63(d. 2H,
Ik J=8.0Hz), 7.94(s, 1H)
N A
CH,
2-[217 0 225-227  |1.09-1.20(m, 2H), 1.36-1.46(m, |DMSO-S,
o~ 2H). 1.58(s, BH), 1.76-1.81(m, 400
N 5H), 2.52-2.56(m, 1H), 3.48(d,
a, g 2H, J=8.0Hz), 6,89(brs, 2H),
7.27(d, 2H, J=12.0Hz), 7.61(d,
7w 2H, J=12.0Hz), 7.82-7.88(m, 4H),
N o] CH,
21218 NL__NH, [212 1.32-1.54(m, 4H), 160(s, 6H), |DMSO-d6,
P 1.81-1.85(m, 2H), 2.05-2.10(m, |300MHz
o © 2H), 2.53-2.56(m, 1H), 3.09-
NH, 3.18(m. 1H), 6.46(s. 2H), 6.54(d,
N 1M, J=9.0Hz), 6.94(brs, 2H),
i NN 7.31(d, 2H, J=e.0Hz)T57.s4(d. 2H,
LN/ o ToH J=6.0Hz), 7.95(s, 1H)
oH,
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I 11 2.45 2.58(m lH) 2.63-2.77(m a-c 0 1H), 2.81(5 1.2H), 3.08(s.
1.8H), .1 4.18(s, 0.4H), Thueb(s, 1H), %L( 2%5—90 7g7426(d a5
2H, J=8.1W ﬂz’ﬁ“"*ﬂ" £(d, 2H NO c-1. J=8.1Hz), 7. 61(s 1 ﬁﬁsz é(gbrs
2- 220 0 >250 1.16-1.29(m _2H), 1.43-1.56(m_ DMSO-d6, .2H)., 1.61(s GH)
1. 60- 2.[1 NemEx B0 _|MOLSTROFURD 53.2 5q(m | Hmp2_94(d NFI NMR(6)2H _J=6._BMe.
6. 79(s, 21.2;219 N [TO 6.93(brs, 2Hf 7.31(d, 22‘#1,248J~ E%E%:j ﬂ%
J=9.0H4), N|O OFt} 7.95(s. 0 21|0 >250 o es. 3,27 ”é?(fn
5H) | DNPSOOG, " | SNH4 1. 48 #53( 2%, 1)80-2. OE(anaﬂﬂﬁle)@ua(ﬁl-bm
2. 46-2.{49(m IH),F. 3 . J=8.0Hz), 4. 11(brs, [$11I906%. Atae uaHps Prs 2141 2
(brs, 2H), 6 76(s, {7,24(d, No ~, J=B. Q. O), 7. h%f ,&jﬁ"‘b’dﬂ“’—’é‘“ Hz), Cl-,
7.61(s,| 1H) [2- 220 WK W, >250 1.07(s, 3H), 123Es1m VB0 d6,
"..0 1.53(m| 4H),{ 1.75-2.11(m 41-1), 300 O 2./#1-2.48(m | H),
3.05-3.[17(m| NN, 4 H), 4.11(brs, 1H), 5.26(brs, 1H), N\ 6. 21(brs 2H) .
6. 45(brls, 2Hp2o 6 52(d, 1H, J=12. jN 7. 282d0 o CthzTithzH;J::&ﬁEﬂ omE03R(].
2H, ctlt J=8 OHz)| 7.60(s ) .S 7.00.1. 12 m61(s )18&212 30(31-1),
DVBO-dd, ~ Of 1.37} 1,48(m .77 1.85( 400 1H).
3.24 NI3.27(Im 3.R7(m .2 "11(brs, 1H). |4.30 4. Bg(.ffsngm brs, 1)
JJ6. 20(jbrs, [2H), [M24(d; N ec J=9.0Hz), 7.66(d, 2H J-90Hz)
|\N/ o 7.95(s, 1H)
CH,
2221 3 >250 1.08(s, 3H), 1.16-1.27(m, 5H), | DMSOS,
N, 1.43-1.52(m, 2H), 1.80-2.08(m, 1400
il 5H), 2.46-2.49(m, 1H), 2.93(d,
N, 2H, J=8.0Hz), 4.11{brs, 1H),
N 5.25(brs, 1H), 6.20(brs, ZH),
| 6.76(s, 2H), 7.24(d, 2H,
kN/ o T J=B.0Hz), 7.36(d, 2H, J=8.0Hz),
CH, 7.61(s, 1H)
2-1222 N__NH,__ |>250 1.07(s, 3H), 1.22(s, 3H), 1.24. |DMSO-d6,
S 1.53(m, 4H), 1.75-2.11(m, 4H), |300MHz
N o © 2.41-2.48(m, 1H), 3.05-3.17(m,
H, 1H), 4.11(ors, 1H), 5.26(brs, 1H),
N/%N 6.21{brs, 2H), 6.45(brs, 2H),
§ 6.52(d, 1H, J=12.0Hz), 7.24(d.
o T CH, 2H, J=8.0Hz), 7.35(d, 2H,
cH, J=8.0Hz), 7.60(s, 1H)
2-j223 o~ 1.00-1.11(m, 5H), 1.22(s, 3H), |DMSO-d6,
OH 1.37-1.48(m, 3H), 1.77-1.85(m, |400
4H), 2.43-2.48(m, 1H), 3.24-
T, 3.27(m, 2H), 4.11(brs, 1H), 4.30-
oM 4.32(m, 1H), 5.26(brs, 1H),
“(‘I 6.20(brs, 2H), 7.24(d, 2H,
N o CH, J=8.0Hz), 7.36{d. 2H, J=B.0Hz),
cH, 7.61(s, 1H)
2-[224 o~ 169 - 171 |0.94-1.06(m, 2H), 1.35-1.60(m, |DMSO-G6,
N 16H), 1.76-1.93(m, 4H), 2.03- {400
O 2.13(m, 2H), 2.25-2.35(m, 3H),
N 2.52-2.56(m, 1H), 6.91(brs, 2H),
LN 7.30(d, 2H, J=12.0H2), 7.64(d,
I 2H, J=12.0Hz), 7.94(s, 1H)
N/ Q s
CH,
2-[225 o~ 0.92-1.08{m, 2H), 1.20-2.15(m, |DMSO0-d6,
Q 21H), 2.53-2.58(m, 1H), 2.64- ]300
N 2.73(m, 2H), 3.38-3.48(m, 1H),
" OH 4.47-4.51(m, 1H). 6.91(brs, 2H),
N’&“\ 7.30(d, 2H, J=9.0Hz), 7.64(d, 2H,
Ik J=8.0Hz), 7.95(s, 1H)
N/ 0 0H!
CH,
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N O J=B. OHz), 7.36(d. 2H, J=8.0OHz), CFl, 7.61(s. 1H 2- 224 .1 169-171
0.94-1.06(m 21-1), 1.36-1.60(m DVSO d6, 1614), 1.76-1.93(m 4H), 2.03-

400 2. 13( 2.35(m 3H), NI, 2 52-2.56(m IH, 6 9(brs 2H)
N 7. 30(d, wﬂ(g"@““fgs%ﬂ 7.64(d, f|~1JEble H J=12. OHz), W@%ﬂﬂ 437574 CH
NOGCHO9 2- 225 .-~N 0. 92-1.08(m 2H), 1.29.2.15(m DMBO-d6, 21 H).

2. 53- 2. [SHSWEXNT) - [MOLSTRUGIURE 2. /3(1_2H), JImpo- 3. 4BLM_ LMMRENNS O | soivent
4.47.4.\5T(ra]2% H)| 6.91(brs, 2 N 7-30(d, 2H JBsr Iﬁ%ﬁm“@ th, (B0,

J=9.0H7), 7.95(s,|1H N O OH 134 0”004/ 04712 g? 7;;( 300
PCTI US4003/ 0B37574| News. Ex STR NVR( 6) mzméwzé&, )

H,1.79-2. 01t m  7H)AL @' 1(m 2H)5,92(|2339728—14:%m$m.2l-|), NHz| |
2. 62-2.174(m]| 2H), | ¥ 75(
Ir> 7.49(d, PH, JES c)

7

, \ 6.9 s, 2H), 779(f_’LB*~~'F9 . WIX
9”’65(d 2H, "N ' J=9. Ozl g8y ﬁ:H, 2- 2p7
198 - 400 4.191-1..94(. cﬁvrSOdes 4H). 2.05-5. 2. 1 16((m, . i H)H) 2. 53-
300 m|, 2.% 3. /8- 20046041134 21t 730 64m OH3a%. N
OH 6. 91(brs, 7.65(d, 2° f,fzm
1H) 2- (228 = 1. 75-1, 34,5(mtms L)
2.11(brls, 1H 2.91(m  [BENors B.OI(DES N

7.15-7.133(m ;;95?:?“; £5(d, 2H, J=9.0Hz),

°§
~
(o)
ol
~—
2

2-|228 o~ 119-120  |0.91-1.65(m, 19H), 1.75-1.90(m, |DMSO-6,
N 6H), 2.11(brs, 1H), 2.55-2.58(m, |300
1H), 2.72-2.91(m, 2H), 6.91(brs,

W 2H), 7.15-7.33(m, 7H), 7.64(c,
N/l.j\/"‘\ 2H, J=9.0Hz), 7.95(s, 1H)
P

2229 o~ 160 - 162 10.97-1.11(m, 2H), 1.39-1.97(m, |DMSOG,
“O 19H), 2.27-2.63(m, 3H), 324{brs.|300
N 2H), 6.94(brs, 2H), 7.30(d, 2H,
H, J=6.0Hz), 7.64(d, 2H, J=6.0Hz),
NS Nan 7.95(s, 1H)
{
A Ao
2-{230 o~ 0.91-1.10(m, 2H), 1.37-1.63(m, |DMSO-dS,
N/\ 11H), 1.78-1.92(m, 5H), 2.06- (300
" l\/"‘*cu 2.42(m, 10H), 2.52-2.59(m, 1H),
S 6.91(brs, 2H), 7.30(d, 2H,
NI CPLN J=8.0Hz), 7.64(d, 2H, J=5.0Hz),
7.95(s, 1H)
LA A

0.95-1.07{m, 2H}, 1.37-1.65(m, |DMSO-d6,
11H), 1.78-1.91(m, 4H), 2.15- 300
2.23(m, 2H), 2.32-2.47(m, 6H),
3.45-3.54(m, 2H), 6.91(brs, 2H),
7.25-7.35(m, 7H), 7.64(d, 2H,
J=9.0Hz), 7.95(s. 1H)

2-1231

2-]232 o~ 171-172  [0.98-1.08(m, 2H), 1.38(s, 9H), _ |DMSO0-d6,
1.41-1.51(m, 2H), 1.60(s, 6H), |400MHz

N/\l |
- K/NTS‘%,% 1.80-1.91(m, 5H), 2.13(brs, 2H),
q L 2.26.2.32(m, 4H).2.48-2.53(m,
Sy 4H), 2.52-2.57(m, 1H), 6.90(brs,
L A Ao 2H), 7.28(d, 2H, J=B.0H2),
o4 7.62(d, 2H, J=8.0Hz), 7.93(s, 1H)
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N 2H. J=9.0Hz), 7.95(s, 1H N O3 CH 2- 229 160 - 162 0.97-1.1 1(., 2H),
1.39-1.97(m DVBO-d6, 19H), 2.27-2.63(., 3H), 3.24(brs, 300 NH 2H)
6.91(brs, .230(d, 2H,  J=6.0Hz), 6 (d, 2H, J=6.0Hz 1H)
NT\. NO 04%‘!7%3%0 N 0.91-1.10(., 373}’ & 1.37-1.63(m HU(%BOW’{?P
1.78-1.92(m 511), 2.06- 300 Nk ~ 2.42(m 1011) 2.52-2.59(m 1H), 3
6. 91( bf Shew Mo, 7 IMBLSHRUGTORE J=9. OFZ), 7. 0% ZH T J=9. OFJRi3) 7. ID(|S - soldr
Cpl . O 71 231 -.-~ 0.95-&. 07(m 2H 24-2287W§e 6. 0BV ®- J6. [oMdckdeH)
1.78-1} 91(n 4H)| 2.15- 300 M2-23(m 2H),| 2.32-2{! 152(m/2HR |a0OMie 57 m
2H), 6 91(bfs, 2H, N\ d-7.35(m 7H), 7.64(8 1(? @‘ﬁlﬁfﬁ% 7.95(s
1H NO~|\ CH P2 " =7171-172 0. 98- 1. 08(rr1H ﬂ7,34é(m39)(§53(b9|'|), DVSOH6,
IN~ 1.41-1.p1(m " 60(s, 6H), 400MHz N-4 On gHNﬂd(zH y8.4H080- 1. 91(m
5H). 2| 13(bfs, 2H~WOot=0s 26-2.32(m  4H), 2. 48- 2. 5EEHf2H.V=84R2 7.9% 1)) |
2.52-2, 57(m 1H), 6.90(Bts, LN O 2H) 7.28(d. 2H J=8.0Hz), aS 7./62(d, 2H,
J=8. . Z[298(S) ) i 226aRbE A 3PH P8 06q: ER3.7 SBksaNeW X
No. MALSTRUCTURE 224 - 2 13;3-31-;?3(_5, (*ﬂ.,f:@H) 3-7,3((m] =600z ) |
N . m, 3. S,
1.09- PvBO- ds, 2H), 8.93(br, 2H), 7.33(d., 2H.
J=8.4Hz), 7.48(d, 1H, J=8.4Hz),
7.65(d, 2H, J=8.4Hz}, 7.95(s, 1H)
21235 201-202 |1.46-1.66(m, 4H), 161(s, 6H), [DMSO-d8,
L ﬁ\ 1.71-1.93(m, 8H), 2.43-2.63(m, |300MHz
D 2H), 3.26-3.35(m, 2H), 3.43-
N, 3.54(m, 2H), 6.93(br, 2H), 7.31(d,
N 2H, J=8.4Hz), 7.65(d, 2H,
NS J=8.4Hz), 7.95(s. 1H)
L Ao
cH
2-1236 220-224 |1.33-1.85{m, 14H), 1.61(s, 6H), |DMSO-dB,
l 2.51(s, 2H). 3.36(s, 4H), 6.92(br, [300MHz
O 2H), 7.31(d, 2H, J=8.1Hz),
- 7.65(d, 2H, J=8.1Hz), 7.95(s, 1H)
| = N\
N/ O Cl'laa-l.‘
21237 o 250- 252 |1.16-1.39(m, 2H), 1.45-1.92(m, |DMSO-dB,
A 8H), 1.64(s, 6H). 2.51-2.81(m, |300MHz
’O\ 2H), 2.87-3.05(m, 1H), 3.12-
NH o 3.25(m, 1H), 3.62-3.99(m, 4H),
g 4.64-4.78{m, 1H), 6.93(br, 2H),
NSRS 7.34(d, 2H, J=8.4Hz), 7.85(d. 2H,
7 ox, J=8.4Hz), 7.95(s, 1H}
CH,
2-|238 H\ 1G0- 191 |1.48-1.65(m, 4H), 1.61(s, 6H), |DMSO-d6,
1.72-1.92(m, 4H), 2.20(s, 3H),  [300MHz
'ii/\l 2.22-2.368(m, 4H), 2.51-2.75(m,
Nt e, 2H), 3.41-3.55(m, 4H), 6.93(br,
N 2H), 7.31(d, 2H, J=8.4Hz),
'ﬁ > 7.65(d, 2H, J=8.4Hz), 7.95(s, 1H)
N
cH,
2-1239 o 233-235 |1.47-1.67(m, 4H), 1.57(s, 6H), |DMSO-d6,
A 1.70-1.92(m, 4H), 2.47-2.77(m. |300MHz
”/\ 2H), 3.37-3.65(m, BH), 6.92(br,
N, K/O 2H), 7.31(d, 2H, J=B.4Hz),
/i 7.65(d, 2H, J=B.4Hz), 7.95(s, 1H)
N] s =
LA Ao
o,
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Il ~~ 1.31(m
1.90-1.93(m

7.30(d, 2

"o 3%?%354(@7‘%m
2.46-2.60(m 300M&Z 0 1H),
2H), 73RERE

3H),

2H),

1.36-1.52(m 2H),
2.01-2.47(m
o 7.64(d, 2H, J= %

1.61(s, 6H). Y- ~
3.62-3. 78(m lH),

\NlH)

'3, 79(

400MHz S 1.61(s, 6H),
3. 37 3. 46(m 1H)
7. 95(s

(5,3 g, 226

. 93(br,

s, NHSI2H) 6.

1.71-1. 82(m 1H),

H)

93(br,

OLSTRUETYRE

7 AS(o, T H Jmp. 412)

.7 OnEm ZH, JT

BAbiat,

7.95(s,| 1H):2-
ovsO- d¢, 1.
i 3.64(m 2H
7.95(s.| 1H)

2. 51(x,
NHS 7. §5(d

1.16-1. 39(m

x. 4ok
240F%

71-1.

), 6.

O Qt,

3. 36
oH J

~N"O I/13  2--23R%
93(m 8H)

o6. 92( br |
7.95(s, 1H k NjO at 2?
1.46-1. 92(m DMSO-d6, 8H),

3123%6-|d.

N

M

SSIB0 znm 7,1 6&mb

7
~2%63 300VHz J’Sﬁsﬂ*&
e (c}v m’?l*ﬁ J=8. 4H;”’1 iugﬂ%

) -'224 1, §3 S0, 89(m  14sbra debdi Betohbh,

309MHz [N~ 2H)

1.61

7.307, BH1{=B4HIDT4(d JH,
S84y B8y | 257

(s, 6H). 2.51-2.¢

300MHz
4.64.4|78(m
J=8.4H), 7.
6H) , DI"/BOdG

3705 1H)
2

3. IZ M IH)125- 56 3
T3 2K, J=8. 4
2- ~o190- 191

1.92(m 4Hp, 220(s, 3H)s

0.859(100m, 259 95(d, d6H
Osz) 741615@(@3%

Tl Bu i)
9-2.59(m. 1H),

2.80-2.89(m, 1H), 3.40-3.51(m,
4H), 6.92(br, 2H), 7.30(d, 2H,
J=8.4Hz), 7.64(d, 2H, J=8.4Hz),
7.95(s, 1H)

242

171-172

0.98-1.08(m, 2H), 1.39(s, 9H),
1.41-1.51{m, 2H), 1.60(s, 6H),
1.80-1.91(m, 5H), 2.13(brs, 2H),
2.26-2.32({m, 4H),2.48-2.53(m,
4H), 2.52-2.57(m, 1H), 6.90(brs,
2H), 7.28(d, 2H, J=8.0Hz),
7.62(d, 2H, J=8.0Hz), 7.93(s, 1H)

DMSO-d6,
400MHz

243

o 208 - 240

a mixture of 2 conformers; 1.02-
1.13(m, 2H), 1.38-1.58(m, 2H},
1.59(s, 6H), 1.61-1.91(m, 5H).
2.51{m, 1H), 2.85 and 2.87(s,
3H). 3.06 and 3.20{d, 2H, J=6.8
Hz), 4.06 and 4.07(brs, ZH), 4.30
and 4.35(brs, 1H), 6.91(brs, 2H),
7.27{d, 2H, J=8.3 Hz), 7.61(d.
2H, J=8.3 Hz), 7.92(s, 1H).

DMSO-d6,
400MHz

244

Z
4

B 208 - 209
O

0.94-1.05(m, 2H), 1.41-1.50(m,
2H), 1.60(s, BH), 1.76-1.90(m,
5H}, 2.08(d, 2H, J=8.0Hz), 2.23-
2.29(m, 4H), 2.69-2.71(m, 4H),
6.92(brs, 2H), 7.28(d. 2H,
J=8.0Hz), 7.62(d, 2H, J=8.0Hz),
7.93(s, 1H)

DMSO-d6,
AQOMHZ

245

180 - 182

0.82(t, 3H, J=7.4 Hz), 1.04-
1.13(m, 2H), 1.37-1.58{m, 5H),
1.60(s, 6H), 1.80-1.95(m, 4H),
2.01-2.18(m, 2H), 2.19-2.39(m,
4H), 2.51{m, 1H), 2.95(q, 2H,
J=7.4 Hz), 3.20-3.28(m, 4H),
6.40(brs, 1H), 6.91(brs, 2H},
7.28(d, 2H, J=8.3 Hz), 7.62(d,
2H, J=8.3 Hz), 7.93(s, 1H).

DMSO-d6,
400MHz

246

158 - 160

1.04-1.13(m, 2H), 1.37-1.58(m,
3H), 1.59(s. 6H), 1.80-1.95(m,
4H), 2.04-2.18(m, 2H), 2.19-
2.39(m, 4H), 2.51(m, 1H), 3.20-
3.28(m, 4H), 5.89(brs, 2H),
6.91(brs. 2H), 7.27(d, 2H, J=8.3
Hz), 7.61(d, 2H. J=8.3 H2),
7.92(s, 1H).

DMSO-d6,
400MHz
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"1 1 2.22-2.36(m 4H), 2.51-2.75(m VvN2H), 3.41-3.55(m 4H), 6.93(br,
~2H), 7.31(d, 2H, J=8.4Hz), ry J~ 7.65(d, 2H, J=8.4Hz), 7. 95(s 1H &N O

eC ~ 2- - 235 1.47-1.67(m 1.57(s, 6H), DVBCd

1.7G 1. 92 2‘%’[‘-@?73’55. 47-2.77(m 300MHz ﬁt% 2H), 3.37- 65{’9?"@%6“,3"%7.5%(br,
NFi v lo 2H), 7.31(d, 2H, J=8.4Hz), JJIIB~' 7.65(d, 2H J=8.4Hz), 7.95(s,
1H) Nely Y. 3. T TmGiBTRVEIURB04/ U4 7755 Tabl €lmgp PUIT USZ005/ar(sy /4 NEW Egoivenl

MOLSTRUCTURE4T N NIVR( 6) SOl Vet~ .2 240 233j205-286 ps%en @91@12 . [BMSO-5,
1.37-1] 65(n DVBQd6, 3H) (s L6k, 1.[77-1. 96 | [4eN )
2.19(bfd, 2H J=T.Fr), ZAN\ o > 0Y2. 29(m 4H) 525 1} 1),

3.07-3, 14(nf 4H) | 6] 2H), 11 7.30(d,| 2H. J—E#HBmM-B‘t@i(eh 2H Gt
o T J=B.4Hz), 7.9 #2- 241 120 - 126 0. 96- 1 605 B(ld, 6H,
OVMBQd6|  J=b. 6Hz), 1.4171.65(m 3H), 300M 1. 60583{}%"4163(% L’L;g (m 4
2.15(bfd, 2H J=7.OHz), 2.27- 2.38(m 4H) 2. 38( fAoad . 5 d(m 1H)
pL, 2 B0-2.89(m |1H)."3.40.3. 51(m _ N AH), 6.92(br. 2H), 7.30(4d.
J=8. 4Hz), Z|B&(d] 2H, 3 o, TF7-300 2030 1BE 297300595 0

: SBEM
180, 1.b1(m 53|)H?’2.D'V§Od 6 B ggié%z a2 mGO%&& ?Kjgg%;:r H4H)

ﬂ

2H,

252-2.67(m | 1H), H), 7. 28(Cd, 2H, J=8. (dEgn, 1), 729824, 412 H,
J=B. OH), 7|93(s, 6.92(brs, 2H), 7.28(d, 2H,

CH, J=8.0Hz), 7.63(d, 2H, J=12.0Hz),
7.93(s, 1H)

5.1249 T~ 202 - 203 [0.97-1.06(m, 2H), 1.43-1.52(m, |DMSO<8,
™ 2H), 1.60(s, 6H), 1.81-1.92(m,  |400MHz
. k/NYCH, 5H), 1.98(s, 3H), 2.14(d, 2H.
I J=8.0Hz), 2.26-2.36(m, &H), 2.521
RGN 2.56(m, 1H), 3.38-3.45(m, 4H),
i o 6.93(brs, 2H), 7.26(d, 2H,
No th, J=8.0Hz}, 7.63(d, 2H, J=12.0Hz),
7.93(s, 1H)

2-1250 ﬁ\ 220 - 240 [1.43-1.69(m, 4H), 1.61(s, 6H), |DMSO-d6,

1.73-1.92(m, 4H), 2.36-2.64(m, |300MHz
TN oH 2H), 3.13-3.41(m, 3H), 3.65(dd,
N, 1H, J=5.9, 9.9Hz), 3.96-4.11(m.,
" o 2H), 4.85(br, 1H), 4.92(br, 1H),
WA\I Y 6.93(br, 2H), 7.32(d, 2H,
U o, J=8.4Hz), 7.65(d, 2H, J=8.4Hz),
o,

7.95(s, 1H)

2-1251 EN 159 - 164 |.09(m, 2H), 1.39-1.72(m, BH), |DMSO-ds,
‘ 1.60(s, 8H), 1.77-1.93(m. 6H),  |300MHz
N, 1.97-2.16(m, 2H), 2.45-2.61(m,

™ N @ 1H), 2.76-2.89(m, 1H), 6.67(br.
NSRS 1H), 6.91(br, 2H), 7.17(br, 1H),

CH, 7.30(d, 2H, J=8.1Hz), 7.64(d, 2H,
CH, J=8.1Hz), 7.95(s, 1H)

2-|252 g MO 209 -211 |1.04{t, 3H, J=7.4 Hz), 1.20- DMS0-ds,
Py 1.29(m, 2H), 1.46-1.58(m, 2H), |400MHz
" g o 1.60(s, 6H), 1.80-1.95(m, 4H),
2.01-2.07(m, 2H), 2.51(m, 1H)},
NSy 2.82-3.01(m, 4H), 6.90(brs, 1H),
||\ _ oH, 7.96(brt, 1H, J=5.6 Hz), 7.28(d.
N0 N 2H, J=8.3 Hz), 7.63(d, ZH, J=8.3

Hz), 7.94(s, 1H).
3.253 o~ OH |248(dec.) [1.03-1.17(m, 2H), 1.36-164(m, |DMSO-GG,
Y 8H), 1.78-1.96(m, 4H), 2.55(d, |300
o 2K, J=0.0Hz), 3.22(s, 2H),
3.30(s, 2H), 6.92(brs, 2H),
N)\i 7.30(d, 2H, J=6.0Hz), 7.64(d, 2H,
J=6.0Hz), 7.95(s, 1H), 12.40(brs,
1H)

138




cp, 2- 243 0 208 - 210 a m xture of 2 conformers: 1.02- DVMBQd6, --~ N
1.13(m 2H), 1.38-1. 58(m 2H), 400MHz | 1.59(s, 6H), 1.61-1.91(m 5H), CN,
2.51(m 1I;'Q( 307%8 g 87(5 N/ 3H), Ruep and 320(d, 2Hic M0@103M4
Hz), 4.06 ‘AAd™ 777? 4.30 ‘1:CON and 4.35(brs, 1H), 6.91(brs,
2H) , 7.27(d 2H, J83Hz) 761(d 2H, J=8.3 Hz), 7.92(s, 1H), 2- 244\N"
208 - QN BYMNoj LSTRYGIURE] 41-1 50(m Be- d6 2H) Wﬁtfgc GH)| _salvent
R O P gNg‘Z’(“)b 2002t D) et aﬁ‘"’m’
. 69- 2. m rsg 2 2 brs, EH O, 1
J=B.OH4), QCH 7T.94(s, ‘ 2- 245 180 - 182/683(8R¥H). 73941 2H = 7. 4 Hz),
1.04- VSO dp, 1]13 Q) 1.37-1.58(m HH). 4002@%’“2’ 6%‘!38'&’8-8*#4)
1.80-1./95(m 4H), 2.01-2.1B(m 2H), |2.19-2 2.514(m 1H){
2.95(q,| 2H, u o SN=? ¥ Hz), 3.20-3.28(m 4H) 6| 40(brs 1H) 6. 91(brs,
2H) y I 28\LD_1 Bs_l 1 J_8 3 JI_Ilz‘) y 7 62(d 2| T 250\) HIL& 1’530‘"‘"‘“‘8’1 Sstd B DM').AQ
---~ 18 - 4B 1. pa-1.13(m 2H), 1. §7- 1. 58([7A " DVE e ssth, #ho0doand (oo .
1.80-1.195(m | 400MHz ~N I .%2.51(m 1H), 32%)]224(¥3N-22(6(b131ﬂ)8( m 4H)
5.89(brjs, 2H), 6]91(bw#s. (d. 2H, {J=8.3 61(d,
2H, J=9.3 Hz), 7{92(sh A 7 WD 2004/ 047755 Tam% ﬁiﬂ"rf'iﬁﬂ%é/ 037574
New Ex.} No. MOLSTRUCHU I\/R(6) sol vent 2- 247 205 - 206 0.98-1.Q7(m 2I—b,
1.43-1.151(m DI\/BOdB"f ’2H)°, 60(5 6H) 1.80-1.92(Im 400MHz 5H). 2.14(d,
2H, J=8Orzy i 2827 36(m 4H 2 Oté' §8('l|721if951 1.42-1.55(m, 4H), 1.58(s, 6H), |DMSO,
1.84-1.97(m, 4H), 2.24(s, 3H),  {300MHz
S, 2.26-2.28(m, 1H), 2.73(brs, 1H),
3.23(brs, 3H), 7.30(d, 2H,
J=6.0Hz), 7.63(d, 2H, J=8.0Hz),
11.67(brs, 1H)
2-|257 220-225 |1.18(s, 6H), 1.36-1.56(m, 4H), |DMSO-d6,
,ﬁ\H’BQ/QH 1.58(:. 6H).1.79-1.B7($,4H), 300MHz
- N 2.15-2.22(m, 1H), 2.24(s, 3H),
o, 2.55-2.59(m, 1H), 3.37(d, 2H,
J=6.0Hz), 4.90(t, 1H, J=6.0Hz),
SN 6.82(br, 2H), 7.18(brs, 1H),
M 7.28(d, 2H, J=9.0Hz), 7.63(d, 2H,
rRe” N o CHf”‘ J=9.0Hz)
2-|258 >250 1.44-1.61(m, 4H), 1.58(s, 6H), |DMSO-d8,
ﬁ\ 1.75-1.88(m, 4H), 2.25(s, 3H), |300MHz
o 2.41-2.51(m, 2H), 2.54-2.62(m,
Nt Q- 1H), 3.18(dd, 1H, J=12.0, 6.0Hz),
'(5:“ oH 3.37(dd. 1H, J=12.0, 6.0Hz),
R 3.65(dd, 1H, J=9.0, 6.0Hz), 3.96-
c)\ P IC,EO/O 4.02(m, 1H), 4.02-4.10(m, 1H).
me N0 4.87(d, 1H, J=6.0Hz), 4.95(d, 1H,
J=6.0Hz), 6.83(br, 1H), 7.31{(d,
2H, J=9.0Hz), 7.63(d. 2H.
J=8.0Hz)
2-|259 271-277 |1.05- 1.20(m, 2 H), 1.36- 1.62 |DMSO=6,
““'\S’\n’o" {m, 3H), 1.;'; (s, 6 H), 1.77- 1.98|300 MHz
-, 0 {m, 4 H), 2.24 (s, 3 H), 2.47- 2.59
(m, 1 H), 2.54 (4. J =6.0 Hz, 2
WJ\I = H). 3.31 (s, 2 H), 6.81 {br s, 2 H),
H‘CJ\N/ oo, 729(d, J= 9.0 Hz, 2H), 7.62 (4,
oy J=9.0Hz, 2 H), 12.48 (s, 1 H).
2-|260 HG CH,  |235-230  [1.01- 1.21 (m, 2 H), 1.32-1.54 |DMSO-d6,
....-\53(",&4 {(m, 3H}, 1.41 (s, 6 K), 1.58 (s, 6 300 MHz
H), 1.77- 1.7 (m, 4 H), 2.24 (5, 3
N, o H), 2.43- 2.61 (m, 3 H), 6.83 (br .
s,2H),7.28 (d, J = 8.2 Hz, 2 H),
I\ = 7.61{d,J=8.2Hz 2H), 1249
u,c)\u/ o m’cﬂl {brs, 1H).
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3.43-3.48(m 4H), 4.07(d. 2H N o S J=6.0Hz), 4.33(1, 1H, J 6.0Hz), c+5
6.93(brs, 2H), 7.28(d, 2H, J=8.0Hz), 7.63(d. 2H, J=8.0Hz), 7.93(s, 1H 2-
248 207 - 208 1.00-1.04(m 2H), 1.30(syapfk), OVBOd6, NI~ 1.52(m
2H), 1.60VQ20BM#775500MHz i NON 1.79-1.93(m 5H), 2. 13(&’CT§§EZR{{3’°§"S§QB OHz)
2.30-2.35(m Il 2.58(m 1H), 3.79.3.97(m 4H), "N o pS 6.92(brs, 2H),
7. 28( d[_RewExNe, [MOSTREEIURE/ 63(d, 2H. J M 7. 93(8MR(¢S!H) 2- DABiverl
202 - P03 BJBY-1/06(m 2H). 1.43~L.52 A, L 2H H) [PMsO-de.
1.81-1/92(m| 400MHz ~NuO1, 987 ] 3H) 2. 14@,%,2 ’lH,‘ir ?&"),‘
2.26-2§36(mj 4H) | 2.58% 2.5 1H), 3.38-3.45(m (rﬁ}ﬂ)HM 2% (o 3913( rs, 2H
7.28(d| 2H, |oS J=8. 7763(d. 2H J=12.OHz), PBXS (%ﬁ)?IH)!SZZm 12560 220 -
240 1.43-1.69(m |4 ~vi-6A¢s, 6H), DVBO-d6, 1. 78 ¢ “z s 2% 136- 2. 64 m
300MHz NOHzH), 3.13-3.41¢m 3H), 3.65(dd, NH, iﬂb §6§’ ,
3.96-4]11(mf OH{2H), 4.85(br, 1 H), 4.92(pr, 1 H)zh 13xb66br9.3(1bl’ 2H), 7.32(d,
2H, CHp_J=8l4Hz) | 7 65(d,_2H J=8 4Hz) Qe 7.95(s_1H) 2- 251 159 - 4
.09(m | 2H) *|$23911. 72(m 8H), o601, 6H11a-]137(?nzlﬂ)9|3§ms4 69% OMHz
NNE 1. 97-2.16(m |2H), 2. 45- 13jjIND 1H), 64,2 560,67, 1. /6H)os Mé'?(b
N 1H), 6. 91(Iqbr,2H) 7. 17t by, cri, 7.30(d, 2H, IM8H1H12%209KMG4! {d, )
DI, J=8.1 Hz), 74950 1Y 252 N, ~, ctif3 209 - “’64;81225‘1( 1-'5(""\] 7 4 H*z),
1.20- OVBOd$, Slinc ¢) . 1.46-1.58(m 2H) ‘ 1 , 6H),
1.80-1{95(m 4H),| NHS / %2.01-2.07(m 2H), 2.51{Hn3.924)i=14.1Hz 1H),
680(brs2H),729(dJ 8.4
- Hz. 2 H), 7.61 {d, J= 8.4 Hz, 2
H), 13.06 (s, 1 H}.
2-[263 >250 1.59(s, 6H), 1.61-1.75(m, 4H), |DMSO-d6,
AL 1.89-1.99¢{m, 2H), 2.10-2.21(m, |300MHz
L 2H}, 2.25(s, 3H), 2.67(br, 1H),
H 3.09(br, 1H), 6.83(br, 2H),
)j’iN 7.35(d, 2H, J=6.0Hz), 7.65(d, 2H,
NS S J=6.0Hz), 16.07(brs, 1H)
H,C)LN/ o} CH,
CH,
2-|264 n=N >250 1.44-1.69(m, 4H), 1.59(s, 6H), |DMSO-d6,
l I \ 1.89-1.94(m, 2H), 2.00-2.04(m, |300MHz
N 2H), 2.25(s, 3H), 2.55-2.66(m,
2H), 3.16-3,18{m, 2H}, 6.83(br,
NH, 1H), 7.33(d, 2H. J=9.0Hz).
N 7.64(d, 2H, J=9.0Hz), 11.99{tr,
/NL"\ = 1H) 2 r
HE N o CH:CH:
2-1265 N
_ NH
NH, N=N
N™ N\
s CH;
N7 O CH,
2-1266
NH, o)
NF | NS OH
s CHs
NTT0 o,
2-1267 NHy
NH» ©
IQ CHs
N" O th,
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N 2.92-3.01(m 4H),6.90(brs,

2H, J=8.3 Hz), 7.

248( dec. ) gm%zggﬁﬂgqgsm 2H)

1H), ~ 7.96(b
63(d, 2H, J=8.3 Hz),

7. 94(s,
1. 38- 1. 64( Mgy PVBQU6,

rt, |IH,

1H) .

J=5.6 Hz), 729(d N OH
2- 253 -6
8H) ,

1. Z{&/&%ﬁ)@fg@su@ >H) |

2.55(d, 300 3.22(s, 2H), N4/ 3.30(s,

7.30(d, 2H J=6.0Hz), 64(d, 2H, N OH J=6.0Hz), 7.95(s, 1H), 12.40(brs, N
O 1H) 13 NeMBx 100 AVAS TR 0B | & 2 PCT/ US200 7574 New BEXMRMp. MOL $TRukedtU
m NVR(§) scr|¢ént | 2- 254 213 - 214~1-89-PH2(m 4Iﬂ), 1.60(s, 6H), DVBO d6,
ON 1.88-1.93(m 4H), 2.52-2.68( : H, 4.28(brs, 2H), 4.97(brs, 1H).
NN= 6. 93(brs|, 2H)} : , 63(d. [2H, J=8.0CHz), Il 7.93(d,
IH) 2- |255 ,1Q >250 . 52 4H) 1.58(3, 6H), |DVBO-d6, 1!\ 1.6{2-1.89(m
2H), 1.]98-2.103(m rs 2H), 2.24(s, 3H), 2.26(brs, 1H), NNE 6. 84(brd,
2H), 7.130(d,{ 2H, | FrETHEY 63(d, 2H, J=9.0Hz), | HC' N O clt AC 12.05(brls,
1H) 2- 256 (ON0) 1’72 - 17501'342 1.55(m 4H) | 1.58(g, 6H), DMSQd6, K ;S"

1. 84- 1.997(mm aH, 2—24(S, 3H), 300z NNCH ™ 2~ 26- 2. 2Z8(m~ 1HJ, 2. 73(brs,
1H), N 3.23(brs, 3H), 7.30(d. 2H, / J=6.0Hz). 7.63(d. 2H, J=9. OHz),
11.67(brs, 1H I F CNOO013 CH- 2- 257 R N, a-t~ 220 - 225 1.18(s, 6H),
1.36-1.56(m 4H), DVMsCQd6, 1!\ H 1.58(s, 6H), 1.79-1.87(m 4H), 300MHz N
2.15-2.22(m 1H), 2.24(s, 3H), N -6 2.55-2.59(m 1H), 3.37(d, 2H,
J=6.0Hz), 4.90(t, 1H, J=6.0Hz),
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6.82(br, 2H), 7.18(brs, 1H), 7.29(d, 2H, J=9.0Hz), 7.63(d. 2H. Nc NO
jCH. J=9. OHz) 2 258 >250 1.44-1.61(m 4H), 1.58(s, 6H), DMSO d6,
1.75-1.88 25(s, 3H), 300WMHz fe3.41-2.51(m 2
1H), 3.18 90?00 77°§ 12.0, 6.0Hz), \ \ ( OH 3.37(dd. 1H@?@%63/&8%
3.65(dd,_1H. J=9.0. 6.0Hz)., 3.96- L~N o G5 4.02(m_1H), 4, 02-4.10(m 1H),
H a5 [ Hewkk NaHMIERTROEPIRE 4 O5(d_ 1H J=GnpHz) |6 R?(hiNMJ)I—h 7 _d16aqtent 2
J=9. OH), 63(d.] 2H, J=9.0Hz) 2- 2 ,,~ss‘£§/d51"271““§2 hlot %Hzgg%:@s 1
H, 1.B6- 1]62 DI\(SOdG (m 3 H .4, O 16 H), laif 622-3. 1}3% 0 |
4 H, .24 (s, 3[|H, 2.47- 2.59)(m]|1 H), 2.54(d JS:E(nO1PIHI24,32444H) 1H3.131 (s,
H, 6.B1 (bL s 2 . I—@ferHi 332162 (d, J = 9.
Hz, 2 H), 12.48 ( ré ‘d(%HJ“E‘“ 1.32-
1.54 DVBSO- dé 6 300 M ~( H
1.77- {L.97 243 2.61 (m 3|H, 6.8
(br \]\ s, .61 (d, J =8.2Hz, 2 H
12. 49 €= A8 s76nT, 1. 7o 202m, Ay m@)as,
PCT1USP0031¢ )az&ehmﬂm 332254706 13
225-22[7 DVB 3‘393“;“?“’ D32 B 0. 2 H)|
yO. v 1. -F lmFs
el A llad BT (0
3|3 (o] 232 . 237 1.39-1.54({m, 2H), 1.60(s, 6H), DMSO-ds,
)L 1.73-1.84(m, 2H), 2.04(s, 3H), |300MHz
N CH, 2.54-2.64(m, 1H), 2.77-2.90(m,

1H), 3.07-3.20(m, 1H), 3.87-
3.98(m, 1H), 4.49-4.60(m, 1H),
6.95(br, 2H), 7.33(d, 2H,
J=8.4Hz), 7.66(d, 2H, J=8.4Hz),
7.96(s, 1H)
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3.27 (d, J= O Hz, 2 H, 4.26 (s, Hc No CP6 2H), 6.81(brs, 2H) 7,30(d, J=
.2 Hz H. 7. = 8.2 T2 H), 13.36 (br s, 2. 262 >166
i Fbless 400 MHz NH é gg 1.58
7
m | H, N2 24 TR]S'SH%"}’S 44-
m*cr). S8tr—2-89 NIMR{h N6 V T soﬁrem ;
g%.ﬁ"[g; f 1.62(thBH), 1.69(s, BN}, \‘UBMSe-ds
Hz, 2 l-&z,e(bxi.Sstdms 2H)1 I—ﬂkoomﬂz 263
Dd6. N H% Mllf3
. 67(br, :z”H‘)g Col” 1 H),
NH ec' 11C N 02- 264 NGN
\N 1. 89 1.94(m 2H),
55-2.66(m 2H), 3.16-3]18(m

), 7. 644201.3@kI2H)Jre8ts. Oz ) |[DMSOds,

NH2 NN | E1.80(m, 8, 2 CH30MIz 266
J=7.0 Hz), 2.73(brt, 2H, J 12.8
Hz). 3.83(brd, 2H, J=12.8 Hz),
6.79(brs, 2H), 6.91(d, 2H, J=3.0
Hz), 7.17-7.31(m, 5H), 7.62(d,
2H, J=9.0 Hz), 7.91(s, 1H).

176 - 177 1.19{1, 3H, J=6.0Hz), 1.57- DMSOd8,
1.69(m, 8H), 1.85-1.92(m, 2H}, {300
2.54-2.64(m, 1H), 2.86-2.95(m,
2H), 3.76-3.83(m, 2H), 4.09(q,
2H, J=7.0Hz), 6.87{brs, 2H),

6.96(d, 2H, J=9.0Hz), 7.65(d, 2H,
J=6.0Hz), 7.92(s, 1H)

>240 1.57-1.66(m, BH), 1.87-1.92{m, |DMSO-dG,
2H}, 2.45-2.47(m, 1H), 2.87- 400
2.93(m, 2H), 3.76-3.80(m, 2H),
6.82(brs, 2H), 6.94(d, 2H,

J=8.0Hz), 7.64(d, 2H, J=B.0Hz),
7.91(s, 1H)

174 - 175 1.214t, 3H, J=6.0Hz), 1.62(s, 6H),|DMS0O-dG,
3.25-3.27{m, 2H), 3.50-3.53(m, (400
2H), 4.08(q, 2H, J=6.7Hz),
6.83(brs, 2H}, 6.97(d, 2H,

J=12.0Hz), 7.66(d, 2H, J=8.0Hz),
7.92(s, 1H)

191 - 196 1.63(s, 6H), 1.96-1.99{m, 4H), DMSO-d6,
3.25-3.31{m, 4H), 6.55(d, 2H,  [400MHz
J=8.6Hz), 6.77(br, 2H), 7.65(d,
2H, J=8.6Hz), 7.90(s, 1H)

214 - 219 1.62(s, 6H), 3.22(t, 4H, J=4.8Hz),|DMS50-d6,
3.75(t, 4H, J=4.8Hz), 6.83(br, 400MHz
2H), 6.96(d, 2H, J=8.4Hz),

7.67(d, 2H, J=8.4Hz), 7.92(s, 1H)
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CH3 NOCH3 2- 267 NH2 NH2 O N'K CH3 N O CH3 140 WD 2004/ 047755 Table 2
PCTI US2003/ 037574 New Ex. No. MOLSTRUCTURE m NVR(s) solvent 2- 268 OH NH2

O N N, CH3 N OCH3 141 WD 2004/ 047755 Tabl e 3 PCT/ US2003/ 037574 New Ex.
No. MOLSTERRAUKHTFAMR(6) sol vent 3 OFbBE - 190 1.46- 1. BETMS2098P37574 60 s,
611), DIVBOd6 1.81-1.94(m 2H), 2 73-2.96(m 300MHEz N OH 2H),
3. 22- 3, -34{m 4334 44{tm .H‘ .""—"’ 7—00Lbr 2L
beE’F R‘C'“l ( —DAlls kmﬁ . —1’ a l ’ i I~ nT Asol‘ﬂﬂl
7.33(d . ""117-1%3 3 srlt)“io 214 DWSG
1.63(s 6H) 1. 74 50-d6, N 2. 83. -mHz)3 d 1 - Aooflwéd M
300MHz| 2H) | 7. 24 2H, NHZ| J=8. | HeJr10.70. TS 76TRMIN. ) 8. 1Hz)
\ 8.04(s, 1), 8. IN Qi | CH3 CI= %’9(52%2 2317
1.39-1154(m| 2H), DVBO d6, 1} 73- 1. 84( 04(s,| 3H),
300MHz| N CH3 2.1 2.77-2.90(m
512 130- 131 1.58(s, 6H), 5.20(s, 2H), 6.93{br, |DMSO-d5,
2H), 7.15(d, 1H, J=8.3Hz)}, 7.25- |400MHz
7.49(m, 8H), 7.97(s, 1H)
5.13 151 - 152 1.02-1.33{m, 5H), 1.60(s, 6H), [DMSO-d8,
NHz 1.65-1.88(m, 6H), 3.85(d, 2H, 400MHz
J=6.2Hz), 6.94{br, 2H), 7.05(dd,
NTX o 1H, J=2.5, 8.0Hz), 7.17{d, 1H,
| J=2.5Hz), 7.23(d, 1H, J=8.0Hz),
LN/ CH3 7.35(t, 1H, J=8.0Hz), 7.97(s, 1H)
CH,
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1H),
6. 95( br,

1H C-1 g

MOLSTRUCTU

3.07-3.20(m 1H).
2H),

m%ﬁﬁ%é‘?

3.87-

sol vent

DVSO46,

NH,

7.33(d. 2H. N\ J=8.4Hz),
Tabl e 4 \WD 2004/ G4d55 PCTI US2003/ 0
4 191-193 1.56-1.62(m 6H)

/ 3.98(m 1H),

4. 49- 4. 60(m
7.66(d, 2H, J=8.4Hz),

7.63(d.

2H), 1.6
J=7.0 Hp
(d, 5H
N O CF1
1.85-.9

4 09-1.22%n, 0M),.G.
270@,3 @5H) g
ﬂH

11R244)-8 ':!th “@"‘-‘HZ'I)
1. 57- D\VBO46,

1H),

N\

i 3 7.96(s,

iiz'ﬁx%ggiﬂ‘g%‘ﬁ'/gﬁ .

224
%?%172749(
7.91( 9
~0 1. 69

1H),

2 2.86.2.95(m 2.

3. 76. 3.
J=9. OHz
1.57-1.
2.93(m

—~L O—72f 1
—87(brs;

01N
ZA),

6-96(T;

ﬁ:y 54 (bﬁ‘ﬁ(ﬁiﬂs 91

095016 (ml-2 1+ b4, 1.64Km, 3P40 (s

HAIF6- 9.8 2.24](}} H), 298
2 415 a ng Hﬁﬂ)aausz
42 H).7.41(d. d =
8.3 Hz, 1 H), 7.63 {d. 4 = 8.3 Hz, 1 H), 7.65- 7.72
tm, 1 H), 7.73 (s, 1 H).

280(deg.}

1.15-1.42{m, 5H), 1.56(s, 6H), 1.80{m, 4H),
2.23(s, 3H), 2.13(d, 2H, J=B.8Hz), 4.97(brs, ZH),
6.75(brs, 2H), 6.82(dd, 1H, J=8.3Hz, 1.3Hz),
6.93(d, 1H, J=1.9Hz), 7.01(d, 1H, J=8.3Hz).

DMSO-g6,
300MHz

177(deg.)

1.01-1.09(m, 2H), t.45-1.56(m, 3H), 1.59(s, GH),
1.70-1.83(m, 6H), 2.13-2.18(m, 4H), 2.25(s, 3H},
2.41-2.46(m, 2H), 3.63-3.69(m, 2H), 6.87{brs,
2H), 7.42(d, 1H, J=8.3Hz), 7.51{d, 1H, J=1.9Hz),
7.62(dd, 1H, J=B.3, 1.0Hz).

DMSO-d6,
300MHz

B-

>300

1.15- 1.25 {m, 2 H), 1.37- 1.57 {m, 2 H), 1.58 (s,
8 H), 1.65- 1.94 {m, 5 H), 2.24 (s, 3 H), 2.31 {d. J
= 6.8 Hz, 2 H), 2.85-3.01 (m, 1 H), 690 {s. 2 H),
741(d, J=83Hz, 1 H), 763 (dd, J= 18,83
Hz, 1 H), 7.73 (d, J = 1.9 Hz, 1 H), 11.07 (5. 1
H), 11.17 (s, 1 H).

DMSC-dé,
300 MHz

>282

1.13- 1.32 (m, 2 H), 1.39- 1.57 {m, 2 H), 1.58 (s,
B H), 1.70- 1.96{m, 5 H), 2.25 (s, 3 H), 245 (d, J
= 6.8 Hz, 2 H), 2.87-3.01 {m, 1 H), 6.91 (5, 2 H),
7.42(d, J=8.3Hz, 1 H), 7.64 (dd, ) = $.5,8.3
Hz, 1 H), 7.74 (d, $ = 1.9 Hz, 1 1), 1217 (s. 1
H).

DMSO-d8,
300 MHz

>280

1.02- 1.20 {m, 2 H). 1.33- 1.53 (m, 2 H), 1.56 (s,
6 H), 1.65- 1.89 (m, 5 H). 2.14 (d, = 6.8 Hz, 2
H), 2.24 (s, 3 H), 2.75- 2.8¢ (m, 1 H), 6.77 {brs,
1H),7.07{d, J=79Hz. 1H). 7.08 (s, t H}, 7.15
(d,J=7.9Hz, 1 H}, 945 (s. 1 H), 11.99 {s, 1 H).

DMSO-d86,
300 MHz

224-225

1.02- 1.21(m, 2 H), 1.31- 160 {m, 2 H), 1.35 (L,
J=69Hz 3H),1.58(s,6H), 1.66-1.89(m, 5
H), 2.15(d. =66 Hz, 2H),2.25 (s, 3 H), 2.78-
293 (m, 1H}, 4.10{q, J =6.9 Hz, 2 H), 6.83 (br
8, 2H), 7.17-7.28 (m, 3 H), 11.98 (5, 1 H).

DMSO0-ds,
300 MHz
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J=S.OHz), 7.64(d, 2H, J=8.0Hz), 7.91(s. 1H) N O 043 4-5 I[lg 174 - 175

121(1, 3H, J=6.0Hz), 1.62(s, 6H), DVBO-d6, 3.25.3.27(m 2H), 3.50.3.53(m

400 CN+ 2 2H, J=6.7Hz), NJ 6.83(brs, 2H), 6.97(d 2H
Wolufdr s, ]

J=12. OHz) J=8. OHz), 7.92(®®%1H) 0 oN, 4- ECTER20088375763(s,
6H), 1. 96 1.99(m 4H) DIVBO46 3.25-3.31(m 4H), 6.55(d, 2H, 400M—|z NF / N
J=8. 6HP Rl bl Do stkicTuRe 001 o, & 2t 3= r—HﬂﬁmﬁW NO-&
CH3 41 7 &pd - 9 1.067(s, (t;zsﬂH JFAHBHZZI'tH [¥]
4H, J=4.BHz), 6.{83(br, 400 H), {6.98(d fl“ ' - 1 (" :7‘“?%% 0lf300 Bl
J=8.4Hr), 70 92(s, 1H* 3 WD 2044/ 0477 by s bkzem 5H) Y, 1037574
New Ex{No. MOLSTRUGT®H VRéd) solvent 5 172&38 1.60(s, 6H), 7.[01(br,
2H) . 7]148(t], Dl\/Ein N /1 1H J=8.1 Hz)| 7.55(ddd, 1H 400MHz J=1.40,
2.0, 1}0Hz)}|, 7.67(dt, 1ﬁ*= N\ C J=8.1%1, 1.0Hz), 7.76(t, 1H J=2.(Q
7.97( sy IR0 ~NTO CCH3—5-"2 130~ M > : 114( PRI ESETA ! 7 N3
DMSO-dé, NF4 / [2H). 7.15(d, 7 D J% ('49()@132('&—
7.97(s| 1H| 61N O G, 3 151-152 1. 02 G'ie(bi‘gg i TEPAED (BH) |
DVBQd6 LA 2H), 7.67-7.71{m. 1H),
-~
M.
Ke N o cu,m’
614 e~ |>282 1.90-1.31 (m, 2 H), 1.42- 1.64 (m, 2 H), 1.59 (s, | DMSO-db,
\(’ o 6 H), 1.67- 1.89 {m, 5 H), 2.24 (s, 3 H), 2.44 (d, J|300 MHz
N-\( = 6.8 Hz, 2 H), 2.75- 2.88 {m, 1 H), 6.89 (brs, 1
¥ s H), 7.33- 7.42 (m, 1 H), 7.47- 7.56 (m, 2 H),
— Xy - 1216 {5, 1 H).
C/II\N/ o L |
* o
612 . 171-173  |1.03-4.19(m. 2H), 1.34-1.51(m, ZH). 1.58(s. 6H), | DMSO-G8,
WOH 1.72-1.85(m, 4H), 2.24(s, 3H), 2.39(d, 2H, d=6.7 [400MHz
NH, Ny Hz), 2.92{m, tH), 5.23(s. 1H), 6.90(brs, 2H),
: 7.40(d, 1H. J=8.1 Hz), 7.62(d, 1H, J=8.1Hz),
R 7.72(s. 14). 9.20(brs, 1H), 11.20(brs, 1H).
H,C/H\N/ oL &Y
cH,
6-[13 j\ >250 1.00(t, 3H. J=7.4 Nz), 1.03-1.16(m, 2H), 1.34- | DMSO-06,
S NN 1.54(m, 2H), 1.58(s, 6H), 1.76-1.89(m, 4H).  |300MHz
* 2.25(s, 3H), 2.83-3.08(m, 5H), 5.70(t, 1H, J=5.6
Ny, Hz), 5.85(t, 1H, J=5.9 Hz), 6.90(brs, 2H), 7.43(d,
L : 1H, J=B.1 Hz), 7.64(d, 1H, J=8.1Hz), 7.73(s,
P a 1H),
He N o CH?":
6|14 j\ 205-200  |0.88(d. 6H, J=6.0Hz). 1.03-1.13(m, 2H), 1.37- |DMS0O-d6,
R ok 1.52(m, 3H), 1.58(s, 6H), 1.77-1.87(m, 5H),  |300MHz
2.25(s, 3H), 2.88(t. 2H, J=6.0Mz), 2.69-2.95(m,
ar, o 1H), 3.73(d, 2H, J=6.0Hz), 6.90(br, 2M), 7.13(br,
PN a 1H), 7.42(d, 1H, J=8.0Hz), 7.63(dd. 1H, J=9.0,
g ‘ 3.0Hz), 7.73(d, 1H, J=3.0Hz)
we” N 0 cu,m' .
6-[15 225-228 |1.00-1.11(m, 2H). 1.36-1.51(m, 3H), 1.58(s, 6H), |DMS0O-d6,
~ i 1.76-1.86(m, 4H), 2.24(s, 3H), 2.92-2.96(m, 2H), | 300MHz
N “/\ 3.24-3.27{m, 4H}, 3.52-3.55(m, 4H), 6.53(t, TH,
A, ’\/0 J=6.0Hz), 8.80(br, 1H), 7.42(d, 1H, J=0.0Hz),
7.63(dd, 1H, 4=9.0, 3.0Hz), 7.73(d, 1H, J=3.0Hz)
’Jl\\ = (v}
e
o,
M N e
6|16 »250 0.96-1.10(m, 2H), 1.36-1.52(m, 3H), 1.58(s, 6H), [DMS0-d6,
~ j\ _eH, 1.81-1.85(m, 4H), 2.25(s, 3H), 2.78(s. 6H), 2.89- |300MHz
2.94(m, 3H), 6.25¢, 1H, J=6.0Hz), 6.89(br. 2H),
N, CH, 7.42(d, 1H, J=8.0Hz), 7.63(dd, 1H, J=9.0,
3.0Hz), 7.73(d, 1H, J=3.0Hz)
Jl\\ s Q
ne” N o c“?*:
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1.65-1.88(m 6H), 3.85(d, 2H, 400MHz J=6.2Hz), 6.94(br, 2H). 7.05(dd, 1H,
JH 7.17(d, 1H, N -1loocF J=2.5HzZ), 7.23(d, , 1H. J=B.OHz), 7.3 5(t, 1H,

8. ) Io CF)a 144 WD 2004/B44755 Table 6 PCT % 74 New
O RsRaRs mp NMVR(6) sol vent 6 ON >230 1. 09. 1‘4‘5@?’ %éé%?iﬁ?’,zé‘

a1, 1.56Lm oH), 1.58(5, 6H). DVBQd6, 1.70-1 .91(m 5H). 2.16(d. 2H _d=6.7

Hz), 2.[24wEx moMeJZSTRUETUREHu 2.92(m o) 6191(brs MR 7 42(d NEoiveht

J=8.1 Hz).®7763(Hd, 1 H J=8.1 1 8 fHz), ’%‘@’72(c12§3°‘"‘1’i§;‘ﬁ‘rﬁz§“ (. o) oaadtPbrls
1H). H|CN O|6- 2 ft 229 - 23o~ 6,{ -m-N @Mf@(mga)-ms(d.@! Hz)z

1.34-1[64 (m 3 H), H), 1.76] 1. 89 (Fiba th B a2 ui §3°‘°32 . 2.83-
r+1, 2.98(m 1 , 183G =6.0 Hz. 1 H), 3.§FﬂOHzQS74(d2IHJ=Irsl))HZ)5 42 (br s, | H),
6.91 (§r s, |2 |, Ao J =\ \ 08.8 Hz. | ,763(d J = 8.3/ Hz. |
H, 7.65-_7)72 HcNo%‘-(m L H, 778 (s, | -3 - ~\ 2380(de
1.15-1142(A{"®5H)| 1.56(5, 6H), 1. 80ﬂ 289, DI f;‘,’_, p@;%ﬁg&ﬁg
2.13(d,| 2H |J=6.BHz), 4.97(bnm MHz 6.6 uéhmsz,sg(&hi):-soﬁ; 1 H,
J=8.3H4, 1.9Hz).| eCFunb.93 , J 2 BHy) . 7. GGE ZHW,N;(“ 33144277755('14C~No 5-
4 177(deg.) 1. 01} 1. O d.45-1.56(I 3H), By (' , DMBQJ6,
1.70-1(83(m 6H)| 2013 2l 29(m 4H), 2.2p(s, 3H). '300MHz O N \ CODH
241-2.46(m |2H), | 63-3. 89(m 2H), 6.87(brs, 2H), 7.42(d, IN, J=8.3HZ).
7.51(d,| 1Fs{O=1.PFz). 7.62(dd, 1H7 J=825-2%. Eg:n@g@g?&wmefi 96

1 ~N1[15- 1. . *@fﬁ 2 H), |ha8niSue stk Mk, 1k H)
1.65- 1.94 . H'\2. 31 (d. J1sin. 15 3601z, 33 ol 85. 3. 41
(m | ), 6 T o e ?‘“izé“f’é‘i

N T _oH |247-248 [1.07-1.24(m, 2H), 1.44-1.55(m, 2H), 1.65(s, 61}, | BMSO-d6,
Y 1.70-1.90(m. 5H), 2.16(d. 2H, J=8.0Hz), 289- |400MHz
ey 0 2.98(m, 1H), 7.45(d, 1H, J=8.0Hz), 7.48 and
7.83(brs, 2H), 7.69(dd, 1H, J=8.0, 4.0Hz),
I PR - 7.80(d, 1H, J=4.0Hz), 12.04(brs, 1H)
F
Fﬁ)\ﬂ/ o CH,

! CH,
6|21 >250 1.06-1.19(m, 2H), 1.41-1.55(m, 2H), 1.66(s, 6H), | DMSO6,
- ,ﬁ\ 1.88-1.75(m, 1H), 1.77-1.89(m, 4H), 2.91- 300MHz
N 3.04(m, TH), 3.05(d, 2H, J=6.0Hz), 3.58(dd, 2H,
-, J=9.0,9.0Hz), 4.27{dd, 2H, J=9.0, 6.0Hz),
7.44(d, 1H, J=6.0Hz), 7.71(dd, 1H, J=6.0,
SR a 3.0Hz), 7.82(d, 1H, J=3.0Hz)
F. =
oy s
F
6-(22 147(dec.) [1.0%-1.14(m, 2H). 1.38-153(m, 3H), 1.65(s, 6H), |DMSO-d6,
.\Nj\ 1.78-1.88(m, 4H), 2.88(1, 1H, J=6.0Hz), 2.88-  |300MHz
N, 2.98(m, 2H), 5.34(brs, 2H), 6.00(t, 1H, J=4.5Hz),
N, 7.45{d, 1H, J=6.0Hz), 7.70{dd, 1H, J=9.0,
3.0Hz), 7.81(d, 1H, J=3.0Hz)
{ R - o
F. P
F>1/l\u o u-!.cu’
F
6-123 160 - 166 |0.89-1.13{m, 2H), 1.36-1.51(m, 3H), 1.58(s, 6H), | DMSO-dS,
~ Nj\ 1.76-1.90(m, 4H), 2.25(s, 3H), 2.86-3.01(m, 1H), |300MHz
N, 2.8B{t, 2H, J=5.8Hz), 5.34(s, 2H)}, 5.99(t, 1H,

J=5.8Hz), 6.89{br, 2H), 7.42(d, 1H, J=8.3Hz},
7.63(dd, 1H, J=1.9, 8.3Hz), 7.73(d. 1H, J=1.9Hz}

6-124 213-216  |0.95-1.18{m, 2H), 1.33-1.62(m, 3H), 1.65(s, 6H), | DMSC-d8.
_.-\Nj\,ou 1.77-1.89(m, 4H), 2.87-2.98(m, 1H), 3.03(L, 2H, [300MHz
J=6.0Hz), 3.81(d, 2H, J=6.0Hz), 5.42(t, 1H,
[ 4=6.0Hz), 7.44(d, 1H, J=8.3Hz), 7.52(tr, 1H),
QPN 7.66-7.73(m, 1H), 7.69(d, 1H, J=8.3Hz), 7.78(bx,
” a 1H), 7.81(s, 1H)
F s
By
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07.41(d, J =83Hz, | H, 7.63 (dd, J =1.9,8.3 Hz. 1 H), 773(d J=1.9
Hz, IH). 11.07 (s, 1 116C N O H), 11.17($,1H).CH 6:\ /N >282D

8

oSOd6 2 (m 2H. 1.39- L,a% (m 2 H, 1. H
1. 70- 1W$’6’1’?4’°4]’ 2.25 (s, 3 H. 245 (d, PP %éi@”w%““z

301(m| ,691(5 > H, \ 07.42 (d, J= 8.3 He, lH) 764(de

=1.9, 83N _Nb. HoLsTRUCAURED, J = 1.9 Hzmd H) , [ 12. 1/ (S,NMEEs TEX HN(, N sbifedd

H. 6] 7 &N >280 MVBQd6, N0 |28 (T 1gq£@>1%4z m%g %d(m 2
H, 1.%6 (s} / 6 . 2. 14|z 7.89( 24
(s, 3 H, 2 75- 2 89 7 s, | HY 8740, {80He. 1 =d. )0 Hy.
7.08(5;,IH),' = 9Hz,1H) 9.45 (s, 1 H), 1199 s,
1 H. 6-83,.,\ > p1.02 2L (m 2 H. 1.31- 1.60 (m 2
H),1‘35(,J—69FH2 3 1.58 (s, |6 H, 1.66-1.89 (m 5 H),2.115 (d.

)
J=6. 6Hz, 2H), 2. 25(s, 3F). 2. 78- 2.93(m 1 H), 4. 10(q, 4= 6.0 Fz, 2 H), 6.83 (br
~z ec~H H,ON'S. 2 H), 7.17- 7.29 (m 3 H), 11.98 Is, | H. CH 145 WO
2004/ 047755 Table 6 PCT/ uszoosl 037574 New Ex. No. MOLSTRUCTURE m NVR(6)
solvent 6-9 :.yOH >269 1.07- 1.23 (m 2 H), 1.44- 1.63 (m 2 H, 1.59 (s,
DVM6046, |1 6H),1.71- 1.90 (m 5H), 2.16 (d. J= 6.8 Hz, 2 300 Miz O H).
2.24 (s, 3 H), 2.70. 2.88 (m 1 H). 6.88 (br s, 2 H. 7.34- 7.42 (m 1 H).
7.46- 7.55 (m 2 H), F 12.02 (s, | ICNOO0%6- 10 L 212 - 214
1.01.1.14(m 2H), 1.42.1.57(m 3H), 1.59(5, 6H), DVMSBO-d6, c,,.,N off
1.81(m 4H). 2.24(s, 3H), 2.80(m 1H). 3.02(m 300MHz 2K). 3.81(d.2H,
J=8.0OHz), 5.1(1, 1H, J=6.0Hz). -

;
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Ny eo 6.88(brs, 2H), 7.34-7.40(m 1H), 7.48-7.54(m 2H). 7.67-7.71(m 1H).
Hc~N O CN~ 6- 11 1 >282 1.10-1.31 (m 2 H). 1.42. 1.64 (m 2 H), 1.59 (s,
DVBOAG, %5‘004/047@35 1.89 (m 5 H, 2.8fets, 3 H. 2.44 cdrpdiad 345"7‘57- N-~
- 6.8 He, 5. 2.88 (m 1 H. 689 (br s, 1 N4ZOH., s 742 (m
1 H, 747 756 (m 2 H, 12.16 (s, | H. f 1\ F Ct | ONO6- 12
171- 174 TNe¥ExNalO{MQLSPRUCTURE 34— 1. 51(m 2H) .Jmp. 58( s 6H) N_WBDdG Orfoivent
1.72-1.165(n7[ 4H), 2. 24(s, 3H), ~2h0H (o228, 7 ALOHHR(. My 3N 5y | 10O 1y
1H), 5.]23(s.| 1H), [ 6.90(brs. (dn 1H. J=8.1f ‘,‘4‘373”% zd, i) z
J=8.1Hz). 7, 72(s| | HN9. 20(k Y, 11.20(brs, 15)31(33 o Abolmie) 6 13 >2pb0
1.09(1,[ 3H P=7.4]|Hz), (m 2H), 1.134- DVSEsHSH). 678y 2M-%Bidy| 1. 54(
2H), 1.[58(s,| 6H), | 1. 76- ( , 300MHz | 2. 25(s% éﬁ%“ﬂé%g% 08(m 5H) ,
5.70(1,| 1H, U=5.6{mey K RJ},5:85(1,1 H, J35.9 Hz) 7.43(d,
\ 1 - 18, J98.1 Hp), 7.64(d, 1 H J=8.1 Hz)|, 7.73( . ryC~ 00 6- [14
205 - 409 0.188(d, | 6H J=6.CHz). 1.01-1.13(m 2H). 37 DIVISOd6 1IN en
oy 1. 52 i’?rrg -58(sT—6H 77 B MoaH 300N Z5h Ana ST SThwsoG,
2.89(1,] 2H, [J=6.0Hz), 2.89.2.95( .13(d, 2 1211;—&«1)% 52(rr62r{50(hnomuz2l-l)
7.13(brl, 1H), 7.42(d, olH, J=9~QHR. 7.63(dd, 1H. ﬁ@f@msrazmri 71.73(d, L
H, J=3.{0Hz) fay etH6 64 ‘1 - 228 1.00- 1. 11( J“* mﬂﬁ’,f%g .1%]1(m 3H),
1.58(s,| 6H),| OMSOp d6.% ¥6(m 4H), 2.|24(s, 3p S(or, %( | |2H)
300MHz | N 3.]24- 3. 213@41\ A3H52-3.55(m 4H). 6. 530,314 220 24 76 3@hiz]) | H
6.90(br|, IH)| 7.42(d, I'H J& OHz), 7.63(dd. 1 H.|['9%@s0H 3. OHz), 7.73(d,
H J=3.[0Hz) {1 NN[~ec,6,~ yC N 6- 16 R >25Q 0.98-1{ 10(m 2H). 1.36.[1.52(m
3H), 1.{58(5./6H), DVBO46, .-~ cry 1.81-1.85(m_4H).|2.25(s. 3H), 2.76(s, 6
2.89. O0NVHZ|3 >250 1.50(s, 6H), 2.32(s, 3H), 6.56(s, |DMSO-d6,
1H), 6.88(br, 2H), 7.20{d, 2H, 300MHz
J=8.4Hz), 7.26(d, 2H, J=8.4Hz),
7.95(s, 1H)
710 8.09 (s, 1H}, 7.33 (bs, 2H), 7.30 |DMSO-d6,
{d,J=8.1Hz, 2H), 7.26 {d, J= |400MHz
8.1 Hz, 2H), 6.61 (s, 1H), 2.47
{m, 1H), 2.15 (d, J = 6.9 Hz, 2H),
1.82 {m, 4H), 1.74 (m, 1H), 1.55
(s, 6H), 1.51 {m. 2H), 1.13 (m,
2H)
7-15 8.14 {s, 1H}, 7.50 (bs, 2H), 7.20 |DMSO-d6,
(m, 3H), 6.61 (s, 1H), 2.86 (L, J = [400MHz
7.2 Hz, 2H), 2.17 (d, J = 6.8 Hz,
2H), 1.96 (1, J = 7.3 Hz, 2H), 1.71
(m, 1H), 1.67 (m, ZH), 1.63 (m,
3H}, 1.56 (s, 6H), 1.50 {m, 2H]},
NH2 1.22(m,21§) ‘ "
s CHj
N~ O CHy
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Ni 2.94(m 3H). 6.25(1, 1H, J=6.0Hz), 6.89(br. 2H). NH, e 7.42(d, 1H,

J-9.0H), 7.63(dd, 1H, J=9.0, 3.0Hz), 7.73(d, 1H, J=3.0Hz) He N 146 WD

2004/ 047755 Tabl e 6 PCTIUS2003/ 037574 New  Ex. No. MOLSTRUCTURE m p NWVR(J)

sol vent 6YOPIMY4IH[0 1. 07-1.19(m 2H), 1.45-1.54(m 2H),PCI/BIR083/0365H,

DVSOE6.__ 1 1.64-1.74(m 1H), 1.80-1.87(m_ 4H) . 2 (s._3H), 300MHz 1 =0

2.91-3(0 x. No.-) IMOBSTRYJCIUREDH__ J=6AHz) 3 HBP1,__ 2H_ J=9 @Mm 4_27(t sehepy
) .

AY

J=9. OHF), 6°90(1w. 2H). 7.42(d, 1H, ), 7.61@8@“ g;ﬁ? COEBO ),
7.74(d} 1 H| J=3.0Hz) | He 0 CF% 250 0. 9¢r 'é?%’(:m-z AH)H. 25( s,
6H), 1/35-1.[53(m| 3H), ON 2. 58(s, 6H)236£4w»msee(mpm4m).
2.24(s| 3H),| 2.86- 300MHznN @ 2199(t, ng'zﬁ ?7‘?”?** 2(s, 1H)).
W HC ay 6.89(br.| 2HY T 42(d,, 11-1. J=8.3kz), 7.5 = 7.73(d,
1H, J= j 9Hz)! H, c~m{:,a"73n 67975 - 226 1.05-1.19(m 1 37 1.51(m 2H),
1.58(5] 6H)., DMBGd6, -~N OFF 1.60-1.66(m |1H), 1. oAy 87(m 5H), 1.95-

400MHz | 2.02(m 1H), 2.24(s, 3H), 2.89-2.96(m 1H). 3.0 3.15(m 1H).

. 20. 3/3I(W24H),| 3.85-3.91(m ), & 97((1. T H [J=4. OFE), 6. 90(bis, 2A)-

.40(d| 1H| J=B.loHz). 7.62(d, M _J 7.72(4, 1H yc~ o 6- 20 OH 247

248 1.07-1.21(m 2H), , 1.65(s, |6H), DVSO- d6,

.70.1}90(m} 5H),| 2. 16¢4. 2H . 2.89- 400NHz QO 2.98(m 1H),
~ r

1H. {J=8. QHz) o AT . . 2H), 7.89(dd. 1H. J=8.0, 4.0Hz),
.80(d, 1H, |J=4. QHz) I 1, - O F 64 21 Q >250 1.06-1.19(m
H, 1[41-1.|55(mH , 6H). DVMBO-d§. J, + 1.68-1.75(m 1H,
{89(m| 4H),[™2.91- 300Mz L J 3.01(m 1H). 3.05(d, 2H, J=6.0kz),

WRPNNNPE ' W
IN
a1
~
o

7-1
6( dd,—2H.
o (3 OH 1.10-1.20 {m, 2H), 1.42-1.90 {m, |DMSO-d6
13H), 2.17 (d, J = 6.8 Hz, 2H),
2.45-2.60 (m, 1H), 7.34 (d, J= 8
NHz Mz, 2H), 7.36 (brs, 1H), 7.71 (3, J
= 8Hiz, 2H), 7.74 (brs, 1H), 12.04
{brs, 1H)
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J=9.0, 9.0Hz), 4.27(dd, 2H, J=9.0, 6.0Hz). 7.44(d, 1H, J=6.0Hz), 7. 71(dd
1H. J=6.0. wé 20040k ®3s 7-82(d. 1 H J=3x@zp F FN"% F ec.
1.01-1.14(m 2H), 1.38-1.53(m 3H), 1.65(s, 6H), DVBO d6, %ﬁgﬁf&%eg 88(m
4H), 2.88(1. 1H. J=6.0Hz), 2.88- 300MHz 2.98(m_ 2H). 5.34(brs., 2H). 6.00(t
1H, J=4. 5¥4wEx NdHi [MOLETRIBTHRE 11- 1. J=6. OHz).[mp, 70(dd, 1H, NMR@)Q 3 |0hBlent
7.81(d,| 1 He| J=3. ) FNO F 6- 23.@60 - [166 0.9 3 (f HHQ )105—DM80*16,
1.36-1./51(m| 3H), | 1.58(s, 6H), DVBOH6, .,1.76- 1. 90( HiafifoMHz
2.86.3./01(m} 11-1), 300MHz 2. “ °"y=4 BHz), B, (,sﬂH (1. 1H,
J=5.BH3), 6.89(br} 28, 7.4 H 9=8.3Hz), 7.lag{ fith ,J_ 8. 3Hz)|,
7.73(d.| 1H P=1.91z)| Y a D 6- 24 213 - |216 0.9 1 18(m 2H) ,
1.33-1.162(m| 3H), | & Y 6¥1). DVBQJ6. orf 1.77-1.89(m 4H), 2.87-]2.98(m
1H), 3.[03(12H, 30 ."@—Iz) 3. 81(d 2H, ).5.42(1. 1H. J96. OHz),
7.44(d,} 1 H | J=8. 1H), 7.69(d, IH.
J=8. 3H4),  w-[28(br 778082 00 AH) 4 08357|Tabb.e 6
PCT/ US4003/ 037574 "ﬁoxsﬁezﬂa (MG AHPBPOMH2 36| -
237 1.16-1.26(m -.8 ? ';) 3\93;4§2
1.73-1.|87(m} 5H), 19 21 43(d,
11-1. J=B.O). 7 KRR mﬁ%) N\ Y
FFNO®3 Fp31 2H), 8.17 (s, 1H)
10- 1.06 (s, 6H), 1.14-1.22 (m.JDMSO-d6,
2H), 1.40-1.46 {m, 2H)}, 1.61-[400MHz
1.75 (m, 10H), 1.82-1.85 (m,
2H), 7.3 (brs, 2H),7.31{d, J =
77 Hz 2H), 764 (d, J =77
Hz, 2H), 7.99 (s, 1H)
10- 0.87-0.93 (m, 1H), 0.97 (t, J =|DMSO-d6,
OH 49 Hz, 1H), 1.02-1.10 (m,|400MHz
1H), 1.20-1.31 (m, 1H), 1.48
NH O (dd, J = 5.4 Hz, J = 2.1 Hz,
2 1H), 1.57-1.85 {(m, 10H}, 1.91-
NTX Na 1.98 (m, 1H), 2.63-2.72 (m,
t 1H), 7.29 (d, J = 8.3 Hz, ZH),
N o~ T CHs 7.69 {d, J = 8.3 Hz, 2H), 8.05
CH, (s, 1H)
10-15. 0.75 {m, 2H), 0.99 (m, 2H),|DMSO-dS,
OH 1.38-1.62 (m, 12H), 1.68-1.87{400MHz
{m, 4H), 6.97 (br s, 2H), 7.29
0 (d, J=8.2Hz, 2H), 763 (d, J =
NH, 8.2Hz, 2H), 7.94 (s, 1H)
“‘,k)\IN\ 12.00 (s, 1H)
P CH
N" 70" h,
10- OH 1.25-1.55 {m, 4H), 1.59 (s,/DMSO0-d8,
oM 6H), 1.62-1.72 (m, 3H), 1.80-400MHz
1.87 (m, 2H), 2.43-255 (m,
5 1H), 3.82 (br s, 1H), 5.05 (brs,
NH 1H), 6.98 (brs, 2H), 7.31 (d, J
? = 8.2 Hz, 2H), 7.64 (d, J = 8.2
Iﬁ Hz, 2H), 7.94 (s, 1H), 12.03
{brs, 1H}
k ”>o CSH
3
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7 -yOH >225 2H),
2H, J=7. 2HND, 2004/®I(3, 3H),

sol vent

1. 49(s.

6H), 1. 65- 11. 89( nm 300MHz6 O SH),
2. 42- 2. 52( ifebid 19) |

N\ A\

SH), 2.14(d,
6. /mOx/652003%037571478(br .

2H) 7.23(d ~'1 2H, J 8 3Hz). 7.27(d, 2H, Ht:' t4 O J=6.3Hz), 72.01(5,
1K) OH—Z-2 ~OH 1.05-1 m2H) 1 13(s _3H) BO-d6 1.21(5 _3H)_
1.36-1 5’2%-;%——%@65&‘.2_" +-65:-1-86(m —SAPF—2. L4l 851;"”“‘% ?%uv\ v il y
3H). 2§38-"Y 2.70(m 3H), 2.98-3.0% 1H)|,~ N 6. ,2]5
H CJ'N 0 J&8.3Hz), 7.22(d, 2 A, | cH 11 s%7 & o5
1.50(5} 6H)| 2.32(s, 3H), 6. DVBO- d6,| 3 1H) mﬁzaafb(m.zmH)m (a 20(d, PH,
300MHz{ NH2]|J=8. 4Hz H,z . 8.4Hz)i, 7.95( gk 6lhz, 2HNI7IB4 QiHII<| N C CHB
7- 4 8109 (5. 1 H)ys , 7.30 DMBCQI6, 6.7 pH)$, 188, H)8. 1| Hz, 2H],
7.26 (H, J £ 400l He, 2H). 6.61 (s,i 1H), 2/47 0 (m 1 H), 2/15 (d,]J
= 6.9 Hz, 2H), NH 1@ ,_(:r‘?] 4H), 1.74 (m| 1H), 1|55 (s, 6H), 1.50 (m 2H,
1.13 (p CH3 ZHf NOCH3'7-5 0 8.14 (s. 1 H), 7.50 (bs, 2H), 7.20{ DVBO df,
JL (m { 3Hpo-[65. 15- 085l 6HY Rlys (s BH).[DME0,06.J | =
6.8 Hz| 2H) P21 . 6ZH), (3822 ki [400MHB3 ( m)
NH2 34 1.6 2HN2.75-2.95 (m, 2H), 5.94
' (s, 1H), 7.10-7.2 (m, 1H), 7.50
(d, J= 5.5 Hz, 2H), 7.83 (d, J=
5.5 Hz, 2H), 8.12 (s, 1H)
10-|9 N-0 1.50-1.85 {m, 6H), 1.77 (s,|DMSO-dS6,
| )>—oH 6H), 2.0-2.1 (m, 2H), 2.2-2.3|400MHz
(m, 2H), 2.65-2.85 (m, 2H),
530 {s, 1H), 7.10-7.20 (m,
NH, 1H), 7.49 (d, J= 6.1 Hz, 2H),
NN 7.81 {d, J= 6.1 Hz, 2H), 8.1
- CH, (s, 1H)
N~ o th,
10-(10 0 1.05-1.20 (m, 2H), 1.35-2.07|CDCI3,
{m, 15H), 2.15 (d, J = 6.9Hz,|400MHz
OH 24, major isormer only), 2.28
{(d, J = 7.4 Hz, 2H, minor
isomer only), 2.77-2.80 {m,
2H), 5.97 (br s, 2H), 7.03 (d, J
NH, = 7.9 Hz, 1H), 7.25-7.30 {m,
WL , 2H), 7.97 (s, 1H)
ll\ P CH,
N~ 07 “CH,
10-[11 0 1.05-1.17 (m, 8H), 1.35-1.71|CDCI3,
{(m, 17H), 2.02 (d, J = 6.9 Hz,|400MHz
OH 2H), 6.37 (brs, 2H), 7.13-7.21
(m, 2H), 7.31 (s, 1H), 7.88 (s,
1H)
NH,
6
CHH.C® CH
kN/ 0 CHfs ?
10-[12 COOH 0.72-0.76 {m, 2H), 0.99 -1.03|DMSO-ds,
(m, 2H), 1.40-1.82 {m, 19H),|400MHz
275 (t, J = 6.0 Hz), 7.15 (brs,
2H), 7.36 (s, 1H), 7.46 (s,
2H), 7.99 (s, 1H)
NH,
NT = N\
(P CH,
N CH,
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CH3 N O CH3 149 WD 2004/ 047755 Table 9 PCTI US2003/ 037574 New Ex. No.

MOLSTRUCTURE m NVR( 6) sol vent
1.30 (m 2P 2004/43756 59 (m 3H),

2.36-240 (m 1H),

Hz, 2H)
H3C N

J 6. 8
(brs, 1
3 F3C
MOLSTRY

7.
CH

2H) ,
CH3

9 1.24 Gghye
1.71 (s,

, Newd®s. Nod,

6H)

3 = 6.8 Hz, 3H).

2.46 (s, 3H). 2.51-2.57 (m 1H), 7.27 (d, J
MOLST RE CH3 P-2 OH R_ﬂm

Ni

1.25- CDC13 OH
1. 91- 2. 00 RGRUSPH3/037Ndy O

8.4

O NN

| sofvent

CHB>-
Hz,
H),

2,
66 (d
B 10

!
N Ord
ICTURE m
DVBO- df,

93 3
OH) .

71 (
150

YOH 1. 10020 (me,28)

1. 42

-1.90 (
(d, J =
4 (brs,
PCT/ US
5 (t, J
oMt OH

0 1H),
.07 CDG

H}23I]§/B®')d621 1453-jm
48), 1GpiY.854m, TH 181

ﬁ%%? § E

7.30 (d, J
12.05 (s, 1H)
3,

| DRISQ-76,
10082
1H) C

><..

05-
8 Hz,
NNS °N

10-

s

HC o

1.06 (s, 6H), 1.15-1.26 (m,
2H), 1.42-1.51 {m, 2H), 1.60-
166 {m, TH), 1.68-1.73 (m,
2H), 1.82-1.89 (m, 2H), 2.34
(s, 3H), 2.50-2.53 (m, 1H),
7.31(d, J = 6.0 Hz, 2H), 7.55
(brs, 2H), 7.66 (d, J = 6.0 Hz,
2H)

DMSO-d6,
400MHz

10-

1.06 {d, J = 5.6 Hz, 3H), 1.13-
1.24 {m, 2H), 1.42-1.53 {m,
2H), 1.54-1.60 (m, 7H), 1.71-
1.82 (m, 4H), 2.19 {quin, J =
56 Hz, 1H), 2.51-258 (m,
1H), 7.32 (d, J = 6.6 Hz, 2H),
7.69 (d, J = 66 Hz, 2H),
12.06 (brs, 1H)

DMSO-d6,
400MHz

10-

OH

CH,

123 (s, 6H), 1.20-150 (m,
3H), 1.55-1.85 {m, 7H), 1.80
(s, 6H), 2.06 (m, 2H), 2.65 (s,
aH), 2.96 {m, 2H), 6.50 (bs,
1H), 7.25 (m, 1H), 7.51-7.54
(m. 2H), 10.75 (brs, 1H)

CDCI3,
400MHz

10-

17

HyC
OH

124 (d, J = 7.0 Hz, 3H), 1.20-
1.50 (m, 3H), 1.55-1.85 (m,
7H), 1.75 (s. 6H), 2.05 (m,
2H), 2.48 (m, 1H), 2.96 (m,
2H), 5.76 (brs, 1H), 7.15-7.25
(m, 3H), 7.45-7.50 (m, 1H)

CcDCI3,
400MHz

10-

18

OH

1.12-122 (m, 5H), 1.46-1.54
(m, 2M), 1.60 (s, 6H), 1.75-
1.88 {m, 5H), 216 (d, J = 7.2
Hz, 2H), 2.45-2.53 (m, 1H),
3.42-3.48 (m, 2H), 7.40 (brs,
2H), 7.31 {d, J = B.4 Hz, 2H),
763 (d, J = 84 Hz 2H),

12.05 {brs, 1H)

DMSO-d6,
400MHz
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~IHO (m 1 H), 2.35-2.48 (m 4H),400Miz 2.86-2.93 (m 2H), 3.03.4.02 NHZ

(m 1H), 3.82 (brd, J = 12 Hz, N, Nll—|),5.81(s,1|—|),7.19(d J= 8.0 Hz, 1H),
7.36-7.40 8.17 (s. Tk#e1®- 3 H3C CHs
1.14-1.22 ‘f’mz"%k‘ié%s OH 2H). 1.40-1.46 (m 2H), 1. 61 Gﬁﬁl&”"’?% (m
10H) , 82-1 85 (m 9|-n 7 3 (brs_ 2H) 7 31 (d, = N2 7 7 H7
(d, J + HeyExNo. ~ng,STRi;i|‘;f{URE7 90 (s, 1H) N ("EH H3 1o NYRG 97 n
iH, olo7 P4"® 3 4 bvso d6. OH 4.9 b) | 1.02-13,5‘”{3% i
1.20-1431 (m 1H), 1.48 0 (dd, J Hz, |J = 2. 1148 ¢s 6
(m 10, 1.91- NC1.48 (m 2. 72 (m 1H)H) 1794&9;1((3 2Hiz% .
2H), AN 0 QH3 7.169 (dL‘Ju= ., 8/05  CH32¢as(m, 1H) 5.19ersS52H)). 75 (m
2H), 0f99 (m 2H), OYdeY .03 1.38-1. 62 (m 12H)7-291468= 84 BZ 24100 (m
H, 6.97 (or s Eg 2% T 8°2H), 2H), 7.94 7.63 [CITHAMBI8. 2Hz, [), N
\Y N 12.00 (s 1H) €eH3 CH3® 10- 6 OH 1.25-1.55 (m 4H), 1.59 ($, | DVBO- dé
OH 6H) j T fpdzet- 72 (T 3H), 1. 80-400MHz _ %Wﬁsumcécﬁ?),
3.82 (hrs, 1 H), [5.05 (bra, NH2 0 aH).[6.98 (brs, 5r£)H)7s?s 8y, ¢.63-1.80{400mHz
=8. 2Hz |2H) , 7. 64(d, J=8.2 N Hz, 3% 50s| 1H), 1@ CB), 1N8ROEHD, syl s, 1H)
’ CH, 2.52-2.60 (m, 1H), 5.70 (brs,
NH, 2H), 7.29 (d, J = 8.0 Hz, 2H),
) NJE:N\ 7.58 (d, J = 8.0 Hz, 2H)
J%\N 07 CH,
10-[24 0.83-0.88 (m, 2R}, 1.27-1.31|GDC13,
OH {m, 2H), 1.47-1.60 (m, 5H),[400MHz
X 1.72 (s, 6H), 1.85-1.91 (m,
NH, 2H), 1.93-2.00 (m, 2H), 2.44
AN (s, 3H), 255262 (m, 1H),
N 6.13 {brs, 2H), 7.29 (d, J = 8.0
PN CH, Hz, 2H), 7.56 (d, J = 8.0 Hz,
H,C” N
3 CH, 2H)
10-{22 "~ _OH 111-1.22 (m, 2H), 1.43-1.51|DMSO-d6,
N (M, 13H), 2.16 {d, J = 5.3 Hz|400MHz
" 0 2H), 2.34 (s, 3H), 2.35 (s,
2 3H), 2.62-2.74 (m, 1H), 7.29
N SN cH {d, J = 65 Hz, tH), 7.46-7.52
L CH, ’ (m, 4H)
He™ N 0y
3
10-23 ~_OH 1.08-1.21 {m, 11H), 1.42-1,53|DMSO-d6,
~ (m. 2H), 1.69-87 (m, 5H), 2.15|400MHz
NH 0 (d, § = 72 Hz, 2H), 242252
? N {m, 3H), 4.07 (s, 1H), 5.10 (s,
NS 1H), 6.14 (s, 2H), 7.26 (3, J =
e Az CH, 8.2 Hz, 2H), 7.37 (d. J = 8.2
N 0" T, Hz, 2H), 12.05 (brs, 1H)
10-|24 o 0.88 (m, 2H), 1.3 (m, 21)|CDCI,
1.50-1.99 (m, 10H), 1.79 (s,/400MHz
OH 6H), 2.1 (m, 2H), 2.65 (s, 3H),
2.96 (m, 2H), 65 (brs, 1H),
7.15:7.25 (m, 1H), 7.45-7.50
NH, (m, 2H), 10.5 (brs, 1H)
N| = N\
Hac/[\N/ CHCH=
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CH3 151 WD 2004/ 047755 Tabl e 10 PCT/ US2003/ 037574 New Ex. No. IVO_STRUCTURE

mp NMR(6) solvent 10-7 N_ 1.5-1.85 (m 6H), 1.80 (s, 6H) DVBO- d6, CH
2.06 (m , m 2H), 400MHz 2. 7Pebl2.190 (m 2H)

7. 20- 23'%"’%%5%7 51 (d, N-12 J= 6.2 I, 7 84 P?%f"gs?"“ﬁ“@lﬁzm
21-1), Q "0: ceHE—1—8—-0N-1-51-8 \ll; DN_MR . n ’oﬁ'ﬁnq
DVEO- del— g% ﬁ?‘i‘.‘?"‘l’% 593 m—ﬂﬁ(ﬂVHZ e B 9 AT
5.94 (8 1H)} 7.10-7.2 (m 1H), 7. 1-12] (d, J=|xs5.obbn 2i0r3) 7 @ 4060,

N O [CH3 CHBH)L1ZN (8 2H)02.95 56! 1. 85 (in
0-2.1 (m 21- B 3334mo1id, UM% (m

7.10-17. 20 (m1 '01“) 'jﬁh?" (“7 4% (d, J=
. 8.11] N cH ('8 3 10- 19
13, (m 15H),t12.15 (d, J 6 9Hz,

J= N\[ N 55 Hz 21-1), 8.12 is,
6H), 1.[77 (s, DMBD-d6, | / OH 6H)
2H), 2.165-2.85 (m 2H), 5.30 (s
6.1 Hz,| 2H),|{ 7.81 (d, 6.1
0 1.05-(1.20 (m 2}-1)

N

400MHz | OH 2H, my] Qr s %y 2.28 (d J=74 Hz, 2H, m nor soner

only), 12.77-2.80 ,oc§ (br s, 1 7.03 (¢, J NHZ 7.9 Hz, {lH).

7.25-7.30 (m N 7.97 (§,® 1H \CHS NOCHSlJ- 11 01.05-1.17| (m

81-1), I 3%:[ks 71T .;DCI 3, 0 1.0 {m, 2H), 1.23 (s, 6H), 1.20|CDCI3,
H,C 1.50 (m, 3H), 1.55-1.85 (m,/400MHz
H,C OH 6H), 1.76 {s, 6H), 2.06 (m,

2H), 2.95 (m, 2H), 591 (brs,
1H), 7.15-7.25 (m, 2H), 7.45-
7.50 {m, 1H)

0.86 (i, J = 7.2 Hz, 3H), 1.05-{DMSO-d6,
1.12 {m, 2H), 1.33-1.60 (m,[400MHz
10H), 1.70-2.04 (m, 6H), 2.25
{s. 3H), 2.45-252 (m, 1H),
6.80 {brs, 2H), 7.28(d. J = 8.4
Hz, 2H), 7.62 (d, J = 8.4 Hz,
2H}

10-[27

0.99 {1, J = 7.2 Hz, aH), 1.25-|CDCI3,

1.25 {m, 18H), 2.50-2.60 {m, 400MHz

1H), 5.76 (brs, 2H), 7.28 {d, J

NH, o =B4Hz 2H).758(d, J =84
N ° HZ, ZH)

10-128

10-|29 0.90-1.05 (m,1H), 1.10-1.28|DMS0-d6,
NH, (m, 2H), 1.40-1.50 (m, 2H),[400MHz

N Ny OH 1.57 (s, 6H), 1.60-1.70 (m,

1 cH 2H), 1.80-1.80 {m, 2H}, 1.90

HC” N o7 “ch® Q (s, 2H), 2.24 (s, 3H), 2.35-

3 2 2.50 (m, 1H), 6.81 {brs, 2H),

7.21 (d, J = 8.2 Hz, 2H), 7.60

{d, J = 8.2 Hz, 2H), 11.9 (bs,
1H)
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(m 17H). 2.02 (d, J = 6.9 Hz, 400MHz OH 2H), 6.37 (brs, 2H), 7.13-7.21 (m
2H), 7.31 (a, 1H), 7.88 is, 1H NHz [/~ \ ~~CHV3CCH3NOCH310 12
COOH 0. 72- 0.99 -1.03 O-d6é. (m 2H), 1.40-1.82 (m 19H),
400MHz 2. ‘7’6”(0?"(’5?5755 6.0 Hz), 7.15 DNs’sab’eé‘i 1), 7.36 (s, POLE§2003037874 s,
21-1), 7.99 (s, 1 H NHZ NN CH3 NO CH3 152 WO 2004/ 047755 Tabl e 10
PCT/ USZORat B o T M EWRGETURID - VoL STROUCTURE A NVR(G)—Sot VRl 10- TP Lhuehr ),
1.55-17857 7H),1.81 400 HZ ™ 1- 13C A (%, GH), {20338, 9T89 rZHR), 12038Md0F6,
2H), 7125 (m 1H)|, 7.51-7.54 (m 3H), 13,.,0 (brs, {124d) (n, MHY 1.41NB1 (N|4CoMgH3 CH3
10- 14|HC CHB3 1.06 (s, 6H), 16 DVSO- d6, 2H)m22|r9)1 {m.17H42|-71- 51 (m
2H), 1/60-4Q0Mz | 1. 66n¢m 7 -1.073 m NHZ | ERH SfZBZmL 89 (m
2H), 2]34 (s, 3H), 2.1 ; H. NV.31 (d| = 55 |
(brs, 2H), 7.66 (Jd, }'= " HBC N 0 CH3 2H) Jg ‘i‘s J =5|6
Hz, 3H|, 1.13- DNRQdBy %24 (m 2H), L. 42-1.9 ,
1.54-1160 (m 7H)|, 1.71 0 1. (m 4H), 2.19 (quin, J—
10-[31 H 1.05 (d, J = 6.9 Hz, 3H), 1.10-]DMS0-06,
_j;(on 1.25 (m, 2H), 1.41-1.62 (m,|400MHz
' 9H}, 1.71-1.88 {m, 4H), 2.14-
NR o] 221 (m, 1H), 242-250 (m,
2 1H), 6.58 (s, 1H), 7.03 {brs,
NS 2H), 7.27 (Abg, J = 7.9 Hz
L CH, 2H), 12.0 (brs, 1H)
J N~ O CH,
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NHZ 5.6 Hz, 1H) 251258(m 111), 1H), 7.32 (d, J = 6.6 Hz, 2H), F, CH
7.69 (d, J = FNOCH12.06 (brs, 1H) F 3 10- 16 1.23 (s,

61-1), 1.20- CDCI3 H3C 3H), 1.55-1.85 (m T7H), H3C OH
(s, 6H), 2W6’620?W4(71§§1) 2.65 (s, 3H), 2.96 (m 2H), 6.50 (%%ﬁgs’%ﬁé?%“% (m
1H), 7.51-7.54 NH2 (m 2H), 10.75 (brs, 1H N H3C-N O CH3 CH3 10- 17 O
1.24 (d, J = 7.0 Hz, 3H). 1.20- CDCI3, H3C 1.50 (m 3H), 1.55-1.85 (m
400MHz  OH 7H), 1.75 (s, 6H), 2.05 (m 2H), 2.48 (m 11-1), 296(m 2H)

5.76 (brs, 1H), 7.15-7.25 NHZ / | (njy leﬂ]45750(m1H)N CH3 F F
NOCHBlO 18 OH 1.12-1.22 m5 . 4 DMSO-d6, (m 2H), 1.60 (s,

> 4b- 2 53 IPH§eI1 s gl s 'é%ﬂl% biyed s iing o 4 1o

2H). H CDGA@gctmt_ o CHB 7. 63 (d J 8 4 Hz, 2H), 12.05 (brs, 1H) 153
Tabl e 10 VD 2004/ 047755 PCTI US2003/ 037574 New Ex. No. MOLSTRUCTURE m p

AP T LR W MR N
DGAT activity. Examples of such assay systems utilize insect cell over-expression systems,
tissue microsome preparations and cell culture. In the insect cell over-expression and tissue
microsome preparation assay systems, the system itself provides the enzyme source for
activity measurements. Such measurements are generally conducted using radiolabeled

10 substrate, wherein the radiolabeled product that is generated is subsequently resolved by thin
layer chromatography (TLC) (see, e.g., Cases, ef al., Proc. Natl. Acad. Sci. (1998) 95:13018
and Cases, et al., J. Biol. Chem. (2001) 276:38870).

[0248] By comparison, cell culture-based assay systems measure intracellular synthesis of
triglyceride by incubating living cells with radiolabeled fatty acid. The radiolabeled fatty

15  acid is utilized in triglyceride biosynthesis. Triglycerides can then be exiracted from the cells
using organic solvent and resolved by thin layer chromatography to determine the level of
radiolabel incorporation as a measure of enzyme activity (see e.g., Cases, et al., J. Biol.

Chem. (2001) 276:38870).

Cell-Based Assays

20 [0249] In a preferred cellular assay, human colon tumor CaCO2, human hepatoma HepG2,
or mouse adipocyte 3T3-L1 cells (undifferentiated or differentiated as described below) are
cultured to confluency in 24 well plates. The medium is replaced with serum-free medium
and the cells incubated for a further 24-48 h. Next, medium is replaced with serum-free
medium containing 400 uM oleic acid (complexed with BSA, 2:1 mole:mole) and compound

25  at varying doses in a final volume of 200 pL per well. Cells are incubated for 30 min. before
adding 0.1 pCi of C oleic acid directly to the cells and the incubation continued for 10-30
min. depending on the cell type. Cells are washed two times with 1 mL PBS and air dried at
37°C for 10 min. Cell lipids are extracted with 0.5 mL hexane:isopropyl alcohol (3:2 v/v) for
5 min. twice. Lipid extracts are evaporated to dryness and used for TLC using hexane:ethyl

30 ether:acetic acid (80:20:1 v/v) as solvent. The radioactive bands are visualized and quantified

by exposure to X-ray film or phosphorimager screen.
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NH2 2H), 1.94-2.01 (m 2H), 2.55- 2.62 (m 1H), 5.75 (brs, 2H), F N CH7.29
(d, J = 8.4 Hz, 2H), 7.58 (d. J = 8.4 Hz, 2H F F N O CH3 10- 20 H 1.23 (s,
6H), 1.25-1.55 (m CDCL3, H3C 5H), 1.76 (s. 6H), 1.83-1.89 400Miz O (m
2H), 1. 98‘?06%’4?0%{75%—0 OB 2.52-2.60 (m 1H), 5.70 (brsPCTUR0BMS7Y. 29 (q,
J=80H, 2H, N7.58 (d, J =80H, 2H FNO CH3 F 10- 21 0.83-0. 88
(m 2H), 0258} 1333 Iﬂ[l@ilailffez@hh(tmn ifitd) adigfnc®s is. lﬁ¢1€(ed1bY5h9qbaﬁ®g)Miﬁlutnt7®1]e s,

6 1.85:1.9 1.93-2.00 (m 2. 2.55-2.62
(rknl) 1H), Sdl t"%ﬁ%"“‘%ﬁ‘g %5’%2*@% ingjilin (56 68”@)%9““?!5%‘&39“45@ @D = 8. o Hz,
H CJ-- iodt ne (r3d4 1 Alpie m
131 2. 16°?%t9‘ngfﬁu B o o e Beicd “ﬂ%@ I poLAEONE,
2.62-2. 74c:(11s1arqm)a;nta7n@bm skfunt, ingulin, tfHa@d BRI49683 61 i) confajning medinmer 4x CH3
3(m 1@‘30 CH3 10- 23 OH 1.08-1.21 (m 11 H), 1.42-1.53 DMBO-d6, (m
Lm 5H) 2.15 400MHz NH2 O (d, J = 7.2 Hz, 2H), 2.42-2.52 N
(m 3H) 4.07 (s, 1 H, 510 (s, N 1H, 6.14 (s, 2H), 7.26 (d, J =
H3CI ' AN OBfuchemical AssayoH), 7.37 (d, J = 8.2 CH3 Hz, 2H), 12.05 (brs, 1H) 10-
24 0 0.88 (m 2H), 1.3 (m 2H), CDCI3, 1.50-1.99 (m 10H), 1.79 (s, 400MHz

OH 6H), 2{d2stn Apeferdd@BsdydhatIly bedus8d fdridentifing ®GAThilsibitdrslinvolves a high
throughput screening Scintillation Proximity Assay (SPA). In such an assay human DGAT1
is cloned from a human liver cDNA library. PCR is used to add a restriction site and flag

10  epitope at the most 5° end and a restriction site at the 3’ end of the sequence. Thereafier,
human flagtag (FT) DGAT1 baculovirus may be generated using a Bac-to-Bac Baculovirus
Expression System® (Invitrogen). Insect cells (e.g., sf9, sf21, or High Five) are infected for
24 to 72 h and collected by centnfugation. Cell pellets are resuspended in homogenization
buffer and lysed using a homogenization device, such as a Microfluidizer. Total cell

15  membranes are collected by ultracentrifugation at 45,000 rpm for 1 h.

[0252] A small aliquot (0.2 pg/well) of membrane is incubated with 10uM compound or
mercuric chloride (as positive control for inhibition} in the presence of enzyme substrate,
dioleoy! glycerol (200uM) in 384 well plates, final volume 50 pL per well. The reaction is
started by the addition of radioactive substrate, "*C acyl coenzyme A (25uM, such as

20  decanoyl CoA, palmitoyl CoA, oleoyl CoA), and incubated at room temperature for 2 h. The
reaction is stopped by adding Wheat Germ Agglutinin {(WGA) SPA beads (0.2 mg) in
mercuric chloride. Cell membranes are allowed to couple to the beads overnight. The signal
can be measured using, for example, a Chemiluminescence Image Plate Reader (CLIPR) or

TopCount device.

25 [0253] Compounds of the present invention assessed by the above-described assay were
found to have DGAT-inhibiting activity. See Table 11 below.
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7.15-7.25 (m 1H), 7.45-7.50 NH2 (m 2H), 10.5 (brs, 1H , N H3C N O CH3
CH3 154 WD 2004/ 047755 Tabl e 10 pCT/ US2003/ 037574 New Ex. No. MOLSTRUCTURE m

NVR(5) sol 25 0.76 (m 2H). 1.02 (m 2H), CDCI3 (m
10H), 1. 7 (wa% P51 6H), 2.0 (m 2H), 2.95 (m f%%”ﬁ“g’ﬁﬁ%‘
7.15-7.25 (m 1 H), 7.45-7.50 (m 211). NH2 12.0(brs 1H I1'~—~ R CH
FFNOGHS 10- 26 O 1.0 (m 2H), 1.23 (s, 6H). 1ZOCDCI3, H3C 1.50 (m

31), 1.55-1.85 (m 400MHz H3C OH 6H), Tagl%l( NHZ/ 7258? (mlH)ZH)N 2. 95 (le
m ' - -~

2H), 5.91 (brs, 1H), 7.15-725 (m 2H)
CHS F F NOCH3 10-.27 H51YO C.0O 8F:LLL ]l = 7 2 Hz,

1.12 (m 2H) Extﬁnp?eg MA(rmc,oAC Mﬂnﬂﬂ&-l) HDCWLHIK‘£4

Gy e o e Al et ba- e

3H), 1.25-cDdr® ol 1.2% (m |llany 27 50. g0 Em 4

2H), 7.29|(d,_133NH2 |= 8. 4 Hz . A %858 (id, J1+*=
1-4 + 2-9 +
1-5 + 2-10 +
1-6 + 2-11 +
1-7 + 2-12 +
1-8 + 2-13 +
-9 — + 2-14 +
1-10 + 2-15 +
1-11 + 2-16 +
1-12 + 2-17 +
1-13 + 2-18 ++
1-14 + 2-19 +
1-15 + 2-20 +
1-16 + 2-21 + 2-65 +++
1-17 + 2-22 + 2-66 +
1-18 + 2-23 + 267 =+
1-19 + 2-24 + 268 +
1-20 + 2-25 + 2-69 4
1-21 + 2-26 ++ 2-70 ++
1-22 + 2-27 + 2-71 +
1-23 + 2-28 + 2-72 ++
1-24 + 2-29 + 2-73 ++
1-25 + 2-30 + 2-74 +++
1-26 + 2-31 + 2-75 +
1-27 + 2-32 + 2-76 ++
1-28 + 2-33 ++ 2-77 ++
1-29 + 2-34 ++ 2-78 ++
1-30 + 2-35 + 2-79 ++
1-31 + 2-36 ++ 2-80 ++
1-32 + 2-37 + 2-81 +
1-33 + 2-38 + 282 +
1-34 + 2-39 + 2-83 +
1-35 + 2-40 +4++ 2-84 +
1-36 + 241 + 2-85 +
1-37 + 2-42 ++ 2-86 +
2 +++ 2-43 ++ 2-87 +
2-2 ++ 2-44 ++ 2—-88 +
2-3 ++ 2-45 ++ 2-89 ¥
24 +++ 2-46 ++ 2-90 +
2-b ++ 2—47 ++ 2-91 ++

159



NOCH3 F 10 29 0.90-1.05 (m1H), 1.10-1.28 DVMsO-d6, |INHZ PCH, 3 (m 2H),
140150(m 2H) 400|\/Hz N~ OH 1.57 (s, 6H), 1.60-1.70 (m 2H) 180190
(m 2H), OCHO(s, 2H), 2.24 (s, 3H), 2.35- 2.50 1H), 6.81
(brs, WO?“%i““(’H"S J=82H, 2H, 7.60 (d, J = 8.2 BT 03/091579 (brs,
I H) 155 WO 2004/ 047755 TabI e 10 PCT/ US2003/ 037574 New EX NL’]_STRUCTURE
mp NVR(6) Jniﬂpiaent ﬂd?:xri%ﬂ: CHG 1«%19, : Jnmﬁl%,t-lz, 3Fhm}1a10 uﬂbﬁ@xd&q
OH 1.26 (i 1 H40MzZ—2H)—1-—52-2 fH——F+ 87
(m 4H), [2 13‘@277(m +1k||-|71} , hf’«@(s 3HF 2 4 &i3$|\n 1|:'n+ 665
(s, 1H). |7. 38981 (labg +1 = g|n B389 0 (s {acﬁlmlfﬂﬁ 2 DHFHQ- Bl H3
1.05 (d, [J =26%9 Hﬁ, 3H}+ 1. 1jQr  DEAI36 QH+E. 25 (im_2H186 1. 41- 1,382 (m
409MHz  9H), 219%1- 1. 88 ¢m 4H)I 224WINH3| r | 40 2. 2[1} (m2-18%, 2. 42+2+50
1H), 6.5 (sz_gg-l) 7.03,¢brs,|{[T 2H42 7.7 (ARq, J|[f 729& I NG CH3 2H),
12.0 (brg; lg)_gw IWZOUZ Lu4é DR I-’IL /Ub_é_pUdl 0 bffz_-lgga e J_.'_LF 19 2461
IRl 7 e MG S 0 i I A T O v O
det er mi ng_t hé"‘?ﬁ)dul at i oftof__|HGATZ2HS vi y stgrmf L of2-i9kn aqqa{fﬁtvqt 083
utilize ilnse®il0Bel || ovet+expridssi 8nlddyst bns, ++ti ssie m2ci¥Bome prepar at | ons
and cell jcul24woe. I|n t he+i nseqf c2kl47ovef - expressi gh ardi®d ssie  nma+Cr ospne
preparatijon aggay Systeps, thel syatem | tsel frprovides whegenzyne squrcelfor
act | vity [ma?_s_qbgrrent S, Sych neasSUseNRNT S| ar e [ gener gl Ty oCpggiucied usi ng
radi ol abetety—r5, + 2-150 i 2-196 +r

2-105 ++ 2-151 +++ 2-197 ++

2-106 ++ 2-152 ++ 2-198 +4+

2—-107 +++ 2-153 +++ 2-200 +++

2-108 ++ 2-1564 ++ 2--201 +++

2-109 ++ 2-155 +H 2202 ++

2-110 ++ 2-156 +4 2-203 ++

2-111 ++ 2-157 +++ 2-204 ++

2-112 ++ 2-158 ++ 2-205 ++

2-113 ++ 2-159 ++ 2-206 ++

2-114 ++ 2-160 ++ 2-207 ++

2-115 + 2-161 ++ 2~208 ++

2-116 ++ 2-162 ++ 2-209 ++

2-117 ++ 2-163 ++ 2-210 ++

2-118 ++ 2-164 ++ 2-211 ++

2-119 ++ 2—-165 ++ 2-212 4+

2-120 ++ 2-166 ++ 2-213 ++

2-121 ++ 2-167 ++ 2-214 +++

2-122 ++ 2-168 ++ 2-215 ++

2-123 ++ 2-169 ++ 2-216 ++

2-124 ++ 2-170 ++ 2-217 ++

2--125 +++ 2-171 + 2-218 ++

2126 ++ 2-172 ++ 2-219 ++

2-127 ++ 2-173 ++ 2--220 ++

2-128 ++ 2-174 ++ 2-221 +

2-129 ++ 2-175 ++ 2-222 +

2-130 ++ 2-176 ++ 2-223 +

2-131 ++ 2-177 ++ 2-224 +

2-132 ++ 2-178 ++ 2-225 +

2-133 ++ 2-179 ++ 2-226 +

2-134 +++ 2-180 ++ 2-227 +

2-135 ++ 2-181 ++ 2-228 +

2-136 ++ 2-182 ++ 2-229 +

2-137 +++ 2-183 ++ 2-230 ++
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10 substrate, wherein the radiol abel ed product that

| S gener at

ed is

subsequently resolved by thin [|ayer chromatography (TLC) (see, e.g., Cases,
et at, Pro cad. Sci. (1998) 95:13018 and Cases i ol .
Chem (200%‘)§%0§7§§§7l [ 0248] By conparison, cell cul tuF’S“a@’égﬁe"a’d@%‘g
systens yrthest-s—g—t+-ghy§ er-de—by—Hnacubati-rg—
living cell sExample  @PGABEK (]| f aBtampleci d.hOGAEL KCalli ¢ al?emiefatmﬁﬂ‘sl%cl dis
utilized [N ToIb YCer T de br oSyt hesLyg. ™ THT gl yeerl deg| Cargighen {pe exiractjed
fromthe 2_2331>| g orgdni T} For v —arn resgl vea Yy Trg Ty Tayer ——
chr omat og ‘ap. pt-errne—thet+everof —radi-otabeli m..qj porattor—as—a
nmeasur e of vy (sl .'fL.“B Cages—et—at] {19 Chemf“+(2 1)
276: 38870]__&x¥35 Baged A?:h;av 20 1@249] lin a pref erfled CEIZI ular asthy, hunman
col on tumpr_@aZi®, humarrthepafidna H6p&2, | or rouse |#{di pdkpt e 3T3- Lit+icel Is
(undi fferent gaggd of di f4fser enfjjat ed-as descri bed bdljow) ade dultuned tdg
confluency 1n_g4dg we plates.|[[he gedium|i s replaced W gp—serymfree nedi um
and the cegft §_2§y;ub ted for a| furthgr 24948 1, Nexty || Meghus | reglaced with
ol o 1ol o] eRaEMm bane 125 ot (EE‘ii’y! AN BTN i 122 VA e i
wel | . cel Ls_2r84) nclibat dd ¢ I 6s [ore taddindg 0 101351 af_14ttol eilc
acid direct| 92 the celts an eSiicubat i ontcont i fued1®oB 1q- 30 +hin
dependi ngl on2+248 cef| tywge. Celll s &8 washed w0 tiffies dth 1 |nl PBS and air
dried at |37€-%0r 10 m 4+ Cel ||[lipgds aré extsacted|wi tipo85 ML ++
hexane: i sppropyls al fonol (3 2| NT V)l P M. TW ¢d Lypigl exfraciy ar
evapor at et mes Us forz TLC TSI ng—_fexang tt O—gther etic
acid (80: P E'Q‘W s o e LGOI N T T )
quantifi el sure o X.t ik — 157t w0
2004/ 047765 ﬂcﬂ'#&Jsz N03/ 637574 || (0208 3TR- | 1+¢#| | difedPi atli on tht o
adi pocyt ep i 8-240uckd byt ncupat i érldonf | uentt+icel | ${| i AOxE8i um conrttai ni ng
10% serum i@s280 n (10 gg/ nl) || dex&st hasone 1 M ||| 1 Slghaiy! et hy++xantihi ne
(1BMX, 0.p nmigsiand|tri w;odot yrong-ng (T3, 10+nM . |t gip_q5days, +qu [ S lare
mai nt ai ng M gprun| TSy, WAUbb% (I 4 COHFE 119 rre_g_unT o(rj
for i dent LIy ZribBeArt whrbr s of oo e Zﬂf*':ﬁ'éﬁ A I S
Scinti || apiof=¥oxihi tythssayl [{SPA19 0 duch th assiy 19 DdaTl +ts clloned
froma hupant28fr cDNAHH bra HER0 s [ised*+tb addi|[a r1ésiBi ctli on ttte dnd
flag 10 epitBpZhtat [ he most 5[f end-1d alrest#ticti o siltlle2dt tlhe 3++end |of
t he sequepceg-Fwerepftens huppmn féd-axgt ag| ( FT)++DGATI ||baqyleyi r Us mays be
gener at ed[ UspDgsgd BRC- T qyBac 1cuI(§ng3rus EXDLESST Of) SYgEens | (Tnvifrogen).
| nsect celtS Z’.‘iiﬁ ST tf,+ ST2 Wr{lﬂin ve) qFre il E(fblb_BST 24_‘}1) 721h
and col | et z_fér u...ugati \@ pe Hets alt 1 #SUS f—
honogeni z qﬂ--f er ddd-1yde 25 3t -Of rbféat—@,z-,_su’é?h—as—a
M cr of | ui 1| 72?2611'01‘ bl et mn‘nr ana bre i | ecd Bd HP-36t r Acenttt fugat i on
at 45,000\ rp8r26% 1l h. #82521||A sn@+2 al i quotr{ 0. 2] o/ d®RP off nenmbtane|is
i ncubat edj wi 2R26B0M fonpewnd of 7-3 + 10-27 ++

2264 ++ 7-4 ++ 10-28 +++

3 ++ 7-5 ++ 10-29 ++
3—2 + 8 +++ 10-30 ++
3-3 + 82 ++ 1031 ++
4 + 8-3 ++
4-2 + 84 ++
4-3 + 85 ++
* Legend: “+" represents: ICsp value > 0.1pM
“++" represents: 0.1uM 2ICs, value =20.0fpM
“+++" represents: ICsy value < 0.0} pM
[0254] All publications and patent applications cited in this specification are herein

incorporated by reference as if each individual publication or patent application were

specifically and individually indicated to be incorporated by reference. Although the
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mercuric chloride (as positive control for inhibition) in the presence of
enzyne substrate, dioleoyl glycerol (200M in 384 well plates, final volune

50 L per | h eaction is started by the addition i iLve
substr at e\&éﬁ@‘@{%g coenzyne A (25M such as 20 decanoyl g&a&g%ogférﬁsf%yl CoA,
ol eoyl CO%re%%i_ﬁg inveatibiehRbeah déRABRd RIBRicetiildy Wiy f iﬂlusﬂ'ilﬁag ah@ )%ﬁﬁrhﬁl@ £

[ ng) 1 n

st opped by a ng Wheat Germ Agglutinin (WGA) SPA beads (0. T |
mer curi c ©HMesesdd claody pf widesitanding, irveilldielr appargpi gl thosewf ordingp akidl in

over ni ght ., The. S| ured i le, a.. .

e | am At EindlePBLene S@RuAGs REAR IS i oetdth ;S RER o mdgineationsamany 3,
Conpounds beimadb ¢hepste Seithoui departinigGront Bfeaspiit br byopelof tiedappendsdiiiged assay
were found to have DGAT-inhibiE?ﬁa activity. é&e Tabl e 11 bel ow. 158 WO
2004/ 047755 PCT/ US2003/ 037574 Tabl e 11 Exanpl e bDGATI | CS Exanpl e LDGATI

IC, ,* Exanple IIDGATJ IC,, 1 + 2-6 ++ 2-48 ++ 1-2 + 2-7 ++ 2-49 ++ 1-3 +
2-8 + 2-50 ++ 1-4 + 2-9 + 2-51 ++ 1-5 + 2-10 + 2-52 ++ 1-6 + 2-11 + 2-53
++ 1-7 + 2-12 + 2-54 ++ 1-8 + 2-13 + 2-55 ++ 1-9 - + 2-14 + 2-58 ++ 1-10
+ 2-15 + 2-59 ++ 1-11 + 2-16 + 2-60 ++ 1-12 + 2-17 + 2-61 ++ 1-13 + 2-18
++ 2-62 ++ 1-14 + 2-19 + 2-63 ++ 1-15 + 2-20 + 2-64 ++ 1-16 + 2-21 + 2-65
+++ 1-17 + 2-22 + 2-66 + 1-18 + 2-23 + 2-67 ++ 1-19 + 2-24 + 2-68 + 1-20
+ 2-25 + 2-69 +++ 1-21 + 2-26 ++ 2-70 ++ 1-22 + 2-27 + 2-71 + 1-23 + 2-28
+ 2-72 ++ 1-24 + 2-29 + 2-73 ++ 1-25 + 2-30 + 2-74 +++ 1-26 + 2-31 + 2-75
+
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1-27 + 2-32 + 2-76 ++ 1-28 + 2-33 ++ 2-77 ++ 1-29 + 2-34 ++ 2-78 ++ 1-30
+ 2-35 + 2-79 ++ 1-31 + 2-36 ++ 2-80 ++ 1-32 + 2-37 + 2-81 + 1-33 + 2-38
+ 2-82 + 1-34 + 2-39 + 2-83 + 1-35 + 2-40 +++ 2-84 + 1-36 + 2-41 + 2-85 +
1-37 + 2-42 ++ 2-86 + 2 +++ 2-43 ++ 2-87 + 2-2 ++ 2-44 ++ 2-88 + 2-3 ++
2-45 ++ 2- 8%&@@%@%&&&4_4_ 2-90 + 2-5 ++ 2-47 ++ 2-91 ++ 159 WO

2004/ 047755 Exanmpl e hDGATI | C30 Exanpl e hDGATI | Cm Exanpl e

hDGATI I C, 2-92 ++ 2-138 ++ 2-184 ++ 2-93 ++ 2-139 ++ 2-185 ++ 2-94 ++

2- 140

++ 2-186 ++ 2-95 ++ 2-141 ++ 2-187 +++ 2-96 ++ 2-142 ++ 2-188 ++

2-97 ++ 2-143 Awempoygiplformula(®8 ++ 2- 144 ++ 2-190 ++ 2-99 ++ 2-145 ++

2-191
2-148
2-105
2-200
2- 156

+++ 2-100 ++ 2-146 ++ 2-192 +++ 2-101 ++ 2-147 ++ 2-193 ++ 2-102 ++
++ 2-194 ++ 2-103 ++ 2-149 ++" 2-195 ++ 2-104 ++ 2-150 ++ 2-196 ++
++ 2-151 +++ 2-197 ++ 2-166_+RS2-152 ++ 2-198 ++ 2-107 +++ 2-153 +++
+++ 2-108 ++ 2-154 ++ 2-201 M++ 2-109 ++ 2-155 ++ 2-202 ++ 2-110 ++
++ 2-203 ++ 2-111 ++ 2- 157)( & <2 ‘—W*-(L22W21m12 ++ 2-158 ++ 2-205 ++

2 -

A
R7 N

I
or a pharmaceutically acceptable salt, prodrug or sterecisomer thereof, wherein

X is selected from the group consisting of C(R') and N;

Y is selected from the group consisting of CRY, CRH(R?), N and NRY;

Z is selected from the group consisting of O;

W' is selected from the group consisting of cyclo(C3-Cgalkyl, aryl and heteroaryl,
wherein the aryl and heteroaryl are optionally substituted with
substituents selected from halogen, -OR’, -NR’R”, -R’, -NO,, -CO:R’,
perfluoro(C;-Cy)alkoxy and perfluoro{C;-Cq)alkyl, said substituents can
be attached to the aryl or heteroaryl via a spacer of from one to four
carbon atoms,

wherein R’ and R” are independently selected from hydrogen,

(Ci-Cg)alkyl, heteroalkyl and unsubstituted aryl, and
when the aryl is 1,2,3,4-tetrahydronaphthalene or indan, it is optionally
substituted with a (C3-Cy)spirocycloalkyl group, said (C;-
Cy)spirocycloalkyl group is optionally substituted with -CO;R’, said
substituents can be attached to the (C;-C;)spirocycloalkyl via a spacer
of from one to four carbon atoms,

wherein R’ is hydrogen;

W is selected from the group consisting of cyclo(Cs-Cyalkyl, heterocyclo(Cs-Cg)alkyl,
aryl and heteroaryl,

wherein the cyclo(C3-Cg)alkyl and heterocyclo{C;-Cs)alkyl are
optionally substituted with substituents selected from -OR’, =0, -
NR’R”, halogen, -C{O)R’, -CO,R’, -CONR’R™*, -NR”C(O)R’, -NR -
C(O)NR"R™”, -NR’-SO,NR"R™’, -NR”CO,R’, -SO;NR’R” and -
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2-113 ++ 2-159 ++ 2-206 ++ 2-114 ++ 2-160 ++ 2-207 ++ 2-115 + 2-161 ++

2-208 ++ 2-116 ++ 2-162 ++ 2-209 ++ 2-117 ++ 2-163 ++ 2-210 ++ 2-118 ++
2-164 ++ 2-211 ++ 2-119 ++ 2-165 ++ 2-212 +++ 2-120 ++ 2-166 ++ 2-213 ++
2-121 ++ 2-167 ++ 2-214 +++ 2-122 ++ 2-168 ++ 2-215 ++ 2-123 ++ 2-169 ++
2-216 ++ 2-124 ++ 2-170 ++ 2-217 ++ 2-125 +++ 2-171 + 2-218 ++ 2-126 ++

2-172 ++ 2-219 ++ 2-127 +N1%st%ﬁ Ll arb&&&knﬁtanBe&@aqeafo&eéydﬂo(¢+c?mz%r+
2-129 ++ 2-175 ++ 2-222 + 176 ++ 2-223 + ++

2-224 + 2-132 ++ 2-178 ++l@ngsmxcsQﬂﬂmﬂwaaﬂwQﬂgf&@n@m@@émxcmbmygmn&++
2-180 ++ 2-227 + 2-135 ++ 2-18 2 ,”2 1 +
2-137 +++ 2-183 ++ 2-230 ++ <3 Bl Resy s ais eachyinep ey i3 6 Meyanpl e
hDGAT1l CS' Exanpl e 6DGAT1I Cso E& IﬁuMQQﬁEMM@CrC%MRﬁ%mdﬁaéDﬂkﬂﬁmﬁ |++
2-233 + 4-5 + 8-7 +++ 2-234 ++ 4- ++ 2-235 -7 + 9-2 ++ 2-236 ++

5+ 9-3 +++ 2-237 ++ 5-2 + 10(Qw@omhﬂzgswaosm@mmRﬁmdB?awsmzdﬁégﬂhe%mw++
10-3 +++  2-240 ++ 6-2 ++ 10-4 i ¢ atcznﬁjlhe cal becobined Wit the nifogeiatom 8 4
10-6 ++ 2-243 ++ 6-8 ++ 10-7 448 y g
form a 5-, 6- or 7-membered ring, and
the aryl and heteroaryl can be substituted with substituents selected
from -NR’R” and -CO;R’, the substituents can be attached to the aryl or
heteroaryl via a spacer of from one to four carbon atoms,
wherein R’ and R” are independently selected from hydrogen
and (C,-Cglalkyl;
Lisa bond;
L? is selected from the group consisting of a bond, O, (C;-C4)alkylene and (C,-
Cs)heteroalkylene;
the subscript m 1s 0 or 1;
optionally, whenm is 1 and 1.2 is a bond, a substituent on W* may be combined with a
substituent on W' to form a 5- or 6- membered ring fused to W' and spiro or
fused to W*, wherein said ring is saturated or unsaturated and has 0 or 1 of O as
a ring member;
R'is H,;
R*is H;
R® and R are independently selected from the group consisting of H and (C,-Cg)alkyl;
optionally, R} and R may be combined to form a 3-, 4-, 5- or 6-membered spiro ring;
R and R® are independently H;
optionally, when Y includes an R' or R? group, R® or R® may be combined with R! or
R’ to form a 5- or 6- membered fused ring containing the nitrogen atom to
which R’ or R® is attached and optionally having oxo;
R is selected from the group consisting of H, (C)-Cg)alkyl, halo(C;-Cy)alkyl, (C-
Cyialkenyl, (Co-Cylalkynyl, C(O)R®, OR® and NR*R®:
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2-244 ++ 6-9 +++ 10-8 ++ 2-245 ++ 6-10 ++ 10-9 ++ 2-246 ++ 6-11 ++ 10-10
+++  2-247 ++ 6-12 +++ 10-11 ++ 2-248 ++ 6-13 +++ 10-12 ++ 2-249 ++ 6-14
++ 10-13 +++ 2-250 ++ 6-15 ++ 10-14 ++ 2-251 ++ 6-16 + 10-15 +++ 2-252 ++
6-17 + 10-16 ++ 2-253 +++ 6-18 ++ 10-17 +++ 2-254 ++ 6-19 ++ 10-18 ++
2-255 ++ 6-20 +++ 10-19 ++ 2-256 ++ 6-21 ++ 10-20 ++ 2-257 ++ 6-22 ++

10-21 ++ 2-258 Dz + &t A 40 2= +
6 25 +1 10-24 o+ R4 iyl fodinedolfconduma o (. el 10, Eukent TC- COdRvE Lo

+++ 7-3 + 10-27 ++ 2-Aeo(€+CRalkylyaryliadd 281(E+€E4)8kyly 7-5 ++ 10-29 ++ 3-2 + 8
+++ 10-30 ++ 3- + 10-31 ++ A4 4-3 + 8-5 ++

st 8-2 + 8- 4- -
Legend: "+" repr g‘%;‘ﬁfe%‘?‘:teﬁég@ Y frgup ‘Eonél.snzlg 06%17 {CI#CS)aﬁ?ygﬁeﬁééﬁg@yl’ Tj M 21Cso
val ue 20.01IM "+++" renARANE Huorb@CQQ, iyt QryFarfdl B0, [Q%H4% Al | publications

and patent applications citéd in this specification are herein incorporated
by reference as i#deach individual publication or patent application were

specifically and individ LY. Indi cated to _be i.ncorporated by reference.

Al t hough the 161 WO ﬁ%ﬁ%ﬂ%@gﬁéﬁag§ﬁﬁm%74 foregoi ng i nvention has
been described in sone detail by way of illustration and exanple for
purposes of clarity of understanding, it will be readily apparent to those
of ordi nary %kiA ¢onipound pleclaamtl, wherginghs Nof t he teachings of this invention

that certain changes and nodifications nay be nmade thereto w thout
departing fromthe spirit or scope of the appended clains. 162

3. A compound of claim 2, wherein W' is selected from the group consisting of benzene,
pyridine, thiophene, oxazole, thiazole, benzoxazole, benzthiazole, benzofuran, benzothiophene,
1,23 4-tetrahydronaphthalene and indane, each of which optionally has substituents as defined

for W' in claim 1.

4. A compound of claim 3, wherein W' is selected from the group consisting of benzene,
pyridine, thiophene, 1,2,3,4-tetrahydronaphthalene and indane, each of which optionally has
substituents as defined for W' in claim 1.

5. A compound of claim 4, wherein the subscript m is 1.

6. A compound of claim 4, wherein the subscript m is 1 and L? is a bond.

7. A compound of claim 6, wherein W? is selected from the group consisting of benzene,
pyridine, (C4-C7)eycloalkane, pyrrolidine, piperidine, piperazine and morpholine, each of which

optionally has substituents as defined for W? in claim 1.

8. A compound having a formula selected from the group consisting of Ia, Ib, Ic, Id, Ie, If
and Ig:
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VWHAT IS CLAIMED I S: 1. A conpound of formula (1): RS RB ~ N~Y

L1-W4L2-W2) X M R3 R7 NZ Ral or a pharmaceutically acceptable salt,

prodrug or stereoisoner thereof, wherein X is selected fromthe group

consisting of C(R1) and N; Y is selected fromthe group consisting of C(R),

C(R2)(R2), Nand N(R2); Z is selected fromthe group consisting of 0; W is

sel ected from\ﬁhhe group consi sti gg%of gycl o( C3-C8) al kyls, arsyl and
an

het er oar yl , er®in t ryl 5q\rr§roar)(,lé\ahre opt i ofig1y subsbituted with

substituents sellectyed fgam®ahogen, +OR,, NRIRR-R, - - (Rn
per f | uor o( C1- l)h koXy and perfl uoqgﬁl\ﬁ/al kyl , saNid bsritxeénts can
be attachedFs Rior heter | Ay 3spacer ,OFV#\( g R% four
carbon atons, ereinRR and R Sre N nd patfdent | y sel‘ect'ed frdih hydrogen,
(C1 -C8)al kyl, heteroal kyl and unsubstituted aryl, and whep the aryl is

1, 2, 3, 4-t et rahydr orl8pht hal ene or i ndan, Iy is optionally stbstituted wth a
(C3-C7)spirocycl oal kyl group, said (C3- C7)spirocycl oal kyl group is
optionally sulﬁgti&fyt ed with -C2R 5 S kd substituent sRscargzsbe attached to

the (C3-C7)spirocycl oalKyiN via a spacer ofsfy(rfione to Nour c at opw,
wherein R is h\ is selec \d frao e group ¢ sis\i 4
cycl o( C3- C8) al'kyl ao(q:ey)gl o( C3-¢8)dl kyIl , ; aryl and Het roa yls, wher ei n
the cycl o( nd heterso$ al kyl argr rgrialty ’
substituted with subsftuents selected frédm-OR, =0 - NR R',R'hal ogen,
-C(OR, -C®RR, -OONRR', -NR'C(OR, [NR- C(ONR'R"', -N§-S®RNR'R"",

-NR'CO2R , - SO2NR and - 163 NR'SO2R , said substituents can be attached

to the cyclo(C3-C8)al kyl or heterocycl o(C3-C8)al kyl via a spacer of from

one to four carbon atgﬁs, fiy\/ner ein R, R'" and R'"' are each independently
\,Nf

sel ected from hydrog nsub d (CG-C8)allryl and heteroal kyl, and
aryl- (C 1 -Cépdal Kyl groupsn. 0 R and R' are attached to the sane
ni t rogen at onj t hey C%EB C ntganed wWi(Rth t he nitrogen atomto

R7"TN™ 707 qa
Ig
or a pharmaceutically acceptable salt or stereoisomer thereof, wherein

R* and R are independently selected from the group consisting of H and (C,-Cy)alkyl;

optionally, R? and R* may be combined to form a 3-, 4-, 5- or 6-membered spiro ring;

R’ and R® are independently H;

R’ is selected from the group consisting of H, (C1-Cg)alkyl, halo(C,-Cy)alkyl, OR? and
NRR®;

each R*and R® is independently selected from the group consisting of H and (C;-
Cyalkyl;

provided that R* is not H for Ia;

the subscript n is an integer of from 0 to 4; and

each R® is a substituent independently selected from halogen, R, OR®!, N(R*"),, SR,
NQO,, CN, (C;-Cy)haloalkyl and (C-Cg)haloalkoxy, wherein cach R is
independently H, (C,-Cg)alkyl, (C;-Cg)alkenyl or (C»-Cg)alkynyl, and when R® is
NR),, the two R®! groups may be combined to form a five- or six-membered
ring, and optionally, for If and Ig, the two R groups can be combined to form a
3-,4-, 5-, 6- or 7-membered optionally substituted spirocyclic ring.
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forma 5-, 6- or 7-nenbered ring, and the aryl and heteroaryl can be
substituted with substituents selected from-NR R' and -CO2R , the
substituents can be attached to the aryl or heteroaryl via a spacer of from
one to four carbon atons, wherein R and R' are independently selected from
hydrogen and (G -C8)alkyl; LJ is a bond;, L2 is selected fromthe group
consi sting ot & terpgundhaving ajformuysseleptediiem thegrqup consisting pethe Hodprd B ene; t he
subscript mis 0 or 1; optFopally, when mis 1 L2 is a bond, a=~y
substituent ops\Wesmy be cqnbi‘Red wist hgea s i \[ent RON ML t O form\a 5- or
6- mermbered rinY fuse W and spito or [f t@)y2, Nwher e[n, 5ai d s ng i s
saturated or u .and has 0 prsg? s ari = is H;
R2is H R3 Fia;d’d 3 f%)dependentj,gk I ed™fr om,t h,elL up—gon8ist i ng of H
and (G -c8)dtkyl: optionally, R3Rand R¥ may be conbineld t9 kRbrma 3-, 4-,

5- or 6-menbered sgiro ring; R5 and R6 are independently (i optionally,
when Y includes an R or R2 group, R5 or R6 may be conbi ned with R or R
to forma 5- or 6- nenbered fused ring containi nq\lthe nitrogen atomto

which R5 or R6 is attached and optionally having-oxo, R7 is selected from
the group consisting of H (G -C8)akkyRS hal @M ryl, (c2- c8)al kenyl,
(C2-C8)al kynyl, C(O Ra, ORa and NRaRb 11534 Rallis sel ected fromthe group
consi sting of (G -Cg)alkyl, (62'—68)@ ; )-C8)al kynyl ,

fluoro(C C8)al kyl, aryl and aryl (C;.rlﬂ\- Ryl :"Rb is selected fromthe
group consisting of H (G -Cg)alkyl, {C2>a¥)al kenyl, (C2- C8)al kynyl,
fluoro(C 1 -C8)al kyl, aryl and aryl (C 1IRC4)aI kyl; and the dotted |ine

i ndi cates an optional bond. 2. A conpound of claim1, wherein Xis N. 3. A
conpound of claim2, wherein WL is selected fromthe group consisting of
benzene, or a pharmaceutically acceptable salt or stereoisomer thereof, wherein

pyri di ne, t hi ophene, oxazol e, t hi azol e, benzoxazol e, benzt hi azol e, benzofi ran, benz

ot hi ophene, 1, 2,3 4-tetrahydranaphthal ene and indane,. e 0 ich. .
o oo s 2 Bty RE UG RRAR R PG, B PO A ol AR g of
claim 3, wherein didndls, Fehart ey bé combing t9fopd R 3¢ AL 6 6-MIMBErcDHABEIRE,

pyridine, thi ophen%igl 1.2, 3, 4-tetrahydronapht hal ene and indane, each of which
optional |y has dStibad R asntdspepslentyfiined for WL in claim 1. 5. A conpound of

claim4, wherein Iiﬂgse%%%a%rohﬂhe &0{4? co}l'sisting of H, (C,-Cg)alkyl, halo(C,-C,)alkyl, OR" and

NR'R”;

each R* and R is independently selected from the group consisting of H and (C;-
Cy)alkyl;

the subscript n is an integer of from 0 to 4;

each R’ is a substituent independently selected from halogen, R®, OR®!, N(R®'),, SRY',
NO,, CN, (C;-Cg)haloalkyl and (C;-Cg)haloalkoxy, wherein each R” group is
independently H, (C,-Cyg)alkyl, (C;-Cg)alkenyl or (C,-Cg)alkynyl, optionally the

two R! groups attached to a common nitrogen are combined to form a five- or
six-membered ring;

the subscript p is an integer of from 0 to 4, and

each R% is a substituent independently selected from halogen, RY ORY, N(Rd')z, -
(CHa%-S(0),R%, NOy, CN, (C)-Cg)haloalkyl, (C;-Cg)haloalkoxy, aryl(C;-
Caalkyl, heteroaryl(C-Cy)alkyl, -CHR)-COR®, -C(R-CO.R, -C(O)CORS, -
(CHy)-COR®, -(CH-C(O)RE, (CHy)-C(O)NR'R', -(CH2)-NHSO,R?, (CHy)-
SOMNRSR', -(CHy)-NRR', -(CH)-OR, <(CH)}-NHSO;NHCO,R?, -(CHa)-
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6. A conpound of claim4, wherein the subscript mis 1 and L2 is a bond. 7.
A conmpound of claim®6, wherein W2 is selected fromthe group consisting of
benzene, pyridine, (C4-C7)cycloal kane, pyrrolidine, piperidine, piperazine
and norphol i ne, each of which optionally has substituents as defined for W

inclaiml1l. 8. A co f 3e f ou
consisting of Ia, WQ&W @}?}"F%w 'C%%gﬁ%?f@gfn@@&ke' M. R6 N
N. (Re)n N'" it R )n TNRIOOR NNEBY), N@H@ONRFINaﬁH Q@H@Nf@(ﬁ(hﬁi)t@ﬁﬁkﬂ%%@nl?l? | a
Ib IC 56566RNR/NRINRS—(RC)nRNR- ~\J N )n R3 (Rn /~
R3I RBRRT NOR4I RT NO Ftwsmscupt@macmstm@emfmumwfa?rmat ~~ N\ (R),

R7~N O RR Ig or a pharma ey I acce or stereoisoner thereof,
wherein R3 and R4 are mdglpe %S%ﬁétu)i lflte ﬁ?r?ﬁ?%he group consisting of H

and (G -C8)al kyl; optionghdnR" Bgeladfeaﬂaﬁlnp@ Jo:@)an@rrmzr(egdam@ylf @ Tlldmyl 4-,
5- or 6-nmenbered spiro ring; R6 are |ndepen ently H R7 |s sel ected

and
fromthe group consistingapd Ci-}ngzmlom)l,a}/h@qm palirbpEIRonipgs fRfonallsRa and

NRaRb; each Ra and Rb is | i_sting of
H and (G- C8)al kyl; pr owS@ggﬁ%ﬁqﬁﬁgaH @ﬁ& ”gﬁéh?hﬂﬁé} SCH%'[ nis an
integer of fromO to 4; alt[d)aﬂ@bztndIEOZRéaﬁdﬂhubﬁdR‘f‘gﬁmpsatﬂad&ﬂ@mﬁiﬁﬂmhm sel ect ed
fromhalogen, R', OR', N(R)2, SR s, (G -.C8) hal oal kyl  and

(Cl- C8) hal oal koxy, wher ei Hlt@ﬁ‘?!}ﬁrﬁgptlo§anycﬁ@éw%@éﬁ‘ﬂ §fivg or s mephcagdaipg,
(C2-C8)al kenyl or (C2-C8)glkynyl, and when Ris NR J)2, the two Rj groups
may be conbined to forma five- or six-nenbered ring, and optionally, for
If and Ig, the two Rd growpsreiasacthR® mdRbisnedpdnderdigHosC -8y alkgtor vien 6- or

7-menbered optionally substituted spirocyclic ring.
attached to a common nitrogen atom are combined to form a 5- or 6-

membered ring, or are optionally selected from

. R R
- (\N'RJ 0 /W - (\/J._._RJ
E,Q §/N\) ngx) g/i/_“R E/N\/
Ri Ri i o
N . N
g)':ﬁﬂ‘ %)Lé‘“ y\\ R g/“u‘R
/@im T N Wt G N
o T T
Ri R!

and wherein any alkyl portion of R® and R'is optionally substituted with a
member selected from OH, COOH, NH;, CONHy, phenyl, dialkylamino
and COOR® wherein R® is a (C;-Cyalkyl; and

W is selected from

Ri
Ri i Ri . Ri
| | RN ya
NN j N j N j NTS i A j
EQ R ge)l:ogi i g)l\o\ R §)‘\“)7 R E/N\H/ R
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166 9. A conpound having a fornula selected fromthe group consisting of (h,
ly I'j and ki RS ,R6 (RA)p RSN R6 Nd RS NR6 N/ INMN \\~IN \ M \\~
(R)p INL\ N\ (RJDP R3 Re)n R (Rc%n R3 (Ren R NOR4A R~ NORA RNOR4
-h -i 1j RS,R6 (RO)P N~ and NN\YN IN J (Rn R RfI~NOR 1lk or a
pharmaceutically acceptable salt or stereoisoner thereof, wherein R3 and R4
are independently selected fromthe group conS| stl ng of H @&d (Cl-C8)al kyl;

optionally, R3 and R4 lfé co dto for or 6- menber ed
spiro ring; R5 and |ndep M%ntly H; R7 |s sel ec df++Rrm t he group
consisting of H (G kyl ,

i sti , j Cl-C4 ngMRb each Ra and
Rb is independently sel ected f omthe gr oup conS|st| ng of Hand (C -

Cg) al kyl; the subscript nis an integer of fromO to 4, each R isga
substi t uent |ndep¢,{1de tly seIF@ct ed from ﬁalﬁﬁ/g} ReRi, cl, N(RIh,SRel,

NO2, CN, (Cl-C8) ha and (PCI hal oa\ wher each Rdg is
é:)L C%,&ng yny Wnal |y
a

i ndependent ly H ( kyI )aI Ig
the two RdlI grou tached 0 a common nltrogen ke conbi ned to gporma

five- or six-nmenbered ring; the subscript pis an integer of fromO to 4,
and each Rd is a su@stltuent |(51deR]endentdy sel ected from hal ggen, Rdl, ORd1,

N(Rd' h, - (CHzh- S(O) aRe Ng)z u-chE)%bkw %ﬁgg) halpa? Oy,

aryl (CI - &) al kyl, hem r/ba yI al ky R[lIIN 2Re,
_C(O) CRRe, - (CH2)% Re, - 2)|-c:(0) CH2 ) NR R“h - L CH2I x
NHSO2Re, - (CH2) I - SO2NR l (CHZ)I-NR ZL (CHzx-ORe RT(CH2) | - NHS02NHC02Re,
-(CH2) I - 167 NHSC2NRCRY , -(cktz),-corle 02Re, gt (CH2h ( CHR2VNHCO2Re, - ( CHA-
NRf CORe, - (CH2)t-NH Nﬁ\ﬁnd (CH2) t (CH2X- ﬁ% vvhere| NHO t he
subscript tin each 1 a ceJis an Hyi ger o from0t0\8 th —sgb}\%rlpt uis
an integer of fromoO t&72 X W \\(

9 0

Ri Ti | R'\ Ri\\ |
J) %Jj—R‘ %/QRJ e E/L/_R

wherein each R’ and each R! is independently selected from H, OH,
COOH, halogen, halo(C,-C4)alkyl, hydroxy(C;-Cyalkyl, (Ci-
Ce)alkyl, (C-Cgalkoxy, (C;-Ce)alkoxy{C;-Cy)alkyl and COO(C;-
Cylalkyl, wherein the aliphatic portions are unsubstituted or
optionally substituted with halogen.

10. A compound of claim 9, wherein RY are selected from halogen, RY, ORY, N(Rd')z, SR
NO,, CN, (C;-Cg)haloalkyl, (C;-Cg)haloalkoxy, aryl(Cy-Cy)alkyl, heteroaryl(C,-Ca)alkyl, (C-
Cylalkylene-CO,RE, C(OIR®, CO,RS, -CHa-COLRE, <CHRH-CORS, -C(R -

CORE, -CH.CH,COORE -C(ONRR', -CH,C(OINR'R', -CH,CH,CONR'R', -NHSO:R, -CH,
NHSO,RY, -CH,CH;NHSO,R®, -CH,SO:NRR', -CH,CH,SONR R, -CH,OH, -CHNRR',
CH,CH,OH, -CH,;C(CH3),OH, -CH,-W?, -CH,CHy-W* and -C(O)CO:R®, wherein each RY,
R®, R"and W have the meanings provided in claim 9 with respect to the formulae Ih, Ii, Ij and
Ik.

11. A compound having a formula selected from the group consisting of Tl, Im, In, To, Ip and
Ig:
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each Rdl is selected fromH, (G -C8)alkyl, (C2-C8)alkenyl, (C2-C8)alkynyl
and (C3-C8)cycl oal kyl, wherein the aliphatic portion is optionally
substituted with OH CO2H, NH2, CONH2, phenyl, hal ogen, halo(G - C4)al kyl
and CO2R9, and the two Rm groups attached to a common nitrogen are
optionally conbined to forma fif r X- menbered ring, a(d__g;{hin each
Re and Rf is independeatly H C@% | kyl rer \aﬁep att achedt conmon
nitrogen atomare c i ned orma 5- or 6- rNanb@red/r g, or are
optionally selecte ~NR RN R NV RO NR N\ R J
kg%, porti on of Re

R /' i NN ' ~R |INR|R nd, IRNL NRI and V\:he a
& %uted wth a rmpzr?cfngs d from OH, COOH, NH2,

and Rf is optionat
CONH2, phenyl, di al kyI am n and COORI wherein Rl is (C -C)al kyl; and WB

i's selectedfromfl- HlRI ~ " NR NN R R R R R, NNR NRJ
JYRRO N\R N/) - Ri 0 168 R PIRlCrRJRR‘ RLNSR.p R.NN
R,NO NN R -N-ON>-- O\I~O|-N39\r O\OXoNRYSpNF/NlﬁF\’ RR pR
OR.I Ri 5 6 —'(Rh)s 5
R ..R RS, RS % N
N | N I "y
N N\ \\(R) N7 N\ \\(RC) s
i 3 n ) 3 n
R ) R
R7J\N/ 0" R7’l\N/ 0 R
In Io
)
5 & 5 6
RY R A NV R, R
N | (RM)s
VI e . and T Na
J§ g3 (R P
R "N” "0 Ré 77N
Ip

Iq

or a pharmaceutically acceptable salt or stereoisomer thereof,

wherein
R*is H;
R? and R* are independently selected from the group consisting of H and (C,-Cg)alkyl;
optionally, R? and R* may be combined to form a 3-, 4-, 5- or 6-membered spiro ring;
R’ and R® are independently H;
R’ is selected from the group consisting of H, (C;-Cg)alkyl, halo(C;-Cy)alkyl, OR* and
NR'R:
each R and R is independently selected from the group consisting of H and (C,-
Cg)alkyl;
the subscript n is an integer of from 0 to 4;
the subscript q is an integer of from 0 to 3;
the subscript s is an integer of from 0 to 4;
each R® is a substituent independently selected from halogen, R®, OR®, N(R™),, SR,
NO;, CN, (C,-Cghaloalkyl and (C,-Cg)haloalkoxy, wherein each R group is
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RRRRRI RN RO \f~ R and R wherein each R and each R is independently
selected fromH OH  COCH, halogen, halo(C I -C4)alkyl,

hydroxy(Cl -C4)al kyl, (C - C6)al kyl, (C -C6)al koxy, (C, -C6)al koxy(GCi -C4)al kyl
and 000(G - 4)al kyl, wherein the aliphatic portions are unsubstituted or
optionally substituted with hal ogen. 10. A conpound of claim9, wherein Rd

are sel ected from hal gg %. SﬁlyH WC&)M}RQ@?C&)MH}/I ON@%Cg)gNynyl and when R® is
(g-Cg)haloallryl, (G - al kox
het eroaryl (G - C4) al ky NR{ithe t@)ﬂa Kyﬂlllsmw@eﬁ@abmﬁd(@f@maﬁi@ﬂeslx-m@mlber@bzl?e

-OH(R) - C2Re, - C(Rf)2 CCBRe, - CH2CH2C02Re, - O( O NReRY, - CH2Q( O) NReR,
-CH2CH2CONR' R ; - NHSOPRe ™ cH2  NHSO2Re, - CH2CH2NHSOR2Re, - CH2SC2NReRf

- CH2CH2SQ2NRI |, £ 20K 2 sublidiNR &epen@ﬂ%@é%@kﬁ ﬁo@dﬁ@ﬂﬂd@ém‘“ ORMHZNWE'),, -
- CH2CH2-WB and - C(O) CO2Re, wherei n each Rdi have the

rrEanl ngs provi deg |h n €Ok, Nrﬂzar@ﬁ,;ﬁ@cﬂs)haioaﬂﬁfé (Cﬁﬂdhﬂ@aékqu aryliCi- | j an](cj

I I A 11,
PR el #i 8 St Tkl s Rw aleiobabvu isiom b ale) vl SR

(Rn NN\ \\l z NN \\J:C}R.(N)}Q{W =@H&b@2[fe4 (]:;g C(DZR‘RQCHZWR(%RN @Hzﬁﬂ) s 05 N R6

C-- NW\) N\ N~\I N\ N~ s ' "RNORI RN
OR4In?0 ON R5 I\C@)NRKR‘fx(C TF@S%&( %@Nmﬁcﬂmﬁkﬁw@m@&(mn

ter bt somer ¢ her oot (G0, PO TREANASOINKE SRR FRIGh AR e
(CHa)-W’, CH,)-NHCO,R®, {CHy}-NR'COR®, -(CH,}-NHCONRR and -
(CHy-NHCO~(CH,)-OCOR",

wherein the subscript t in each instance is an integer of from 0 to 8,

the subscript u is an integer of from 0 to 2,

each R™ is selected from H, (C,-Cgalkyl, (C;-Cg)alkenyl, (C-Cg)alkynyl
and (C;-Cg)cycloalkyl, wherein the aliphatic portion is optionally
substituted with OH, CO,;H, NH,, CONHS,, phenyl, halogen, halo(C;-
Cy)alkyl and CO:R®, and the two RM groups attached to a common
nitrogen are optionally combined to form a five or six-membered ring, or
anR"and an R™ groups may be combined to form a 3-, 4-, 5- or 6-
membered spiro or fused ring having from zero to two heteroatoms
selected from N, O and S; and

cachR°and R'is independently H or (C,-Cg)alky! or when attached to a
common nitrogen atom are combined to form a 5- or 6-membered ring,

or are optionally selected from
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wherein R2 is H R3 and R4 are independently selected fromthe group
consisting of Hand (G -C8)alkyl; optionally, R3 and R4 may be conbined to
forma 3-, 4-, 5- or 6-nenbered spiro ring; R5 and R6 are independently H;
R7 is selected fromthe group consisting of H (C, -Cg)alkyl,

hal o(C, -C4)al kyl, OR and NRaRb; each Ra and Rb is independently sel ected
fromthe group consisting of Hand (C - C8)alKkyl subscript n.is an

i nt eger of from0t04 t he sub%g:rlpt qls anlntei of fromO F1503 t he

subscript s is eger of 0 to ceach R i substlt J
|ndependently s Ie ted fr rnq\)ogen NCJZ—CIQ

(C, -C8) hal oaI and (C, - )hal oal ko>§y wher e| n R ! gr up | s 170

i ndependent |y H (g -C8)al kyl, (C2-C8)al kenyl or (CZ Cg) al kynyl, and when Re
is NR 52, the two Rey gleups may conbi ne®' to forma five- or

si x-menbered ri ng, an ch Rh i substl nt |n e,pa%hdently selected from
oxo, hal ogen, R’)Z % R’

(G - C8) hal oal | ryI )dﬁ hal oafse ar&% G C4) aI

het eroaryl (G - C4)a| kyI -CH(Rf) - CozRe Rf CozRe C(O)002Re

=CH CONR' | Z, :CH-COZRe, - ([gH2) t- COZRe -(CH2)r-C( O Re, (CHZ) t- C( O NReRf,
- (CH2k- NHSC2Re, -(CHZh- ReR NReRFN (CH2) <- ORe,

- (CH2) , - NHSC2NHCCZRe, Bt N 1%??27‘800\1%@@2% )Lg—'&w-

- (CH2h- NHCO2Re, - ( CH tcw-lz)rNH Rl and - ] ,

(CH2* - NHCO- ( CH2) ~- OCCRe V\/ner e| n the subscripfR tin each |nstanceR| S an
integer of fromO to 8, the subscrlf)t uis an integer of fromQ to 2, each

Rhi is selected fromH, (Ghecd)ayliKy! m@ﬁ) md&mpuopadizs@)l%}terdywpla and

W th Ohcoon, N, "cone MOERTHRHRIEA Cooftes PR 4kl ana

the two Rhi gr oups attachaﬂdCQ)cg{gaﬂmmnglmwlc(gmyaraﬁdopt| onaI I y conbined to
forma five or six- nenbered ring, an Rh and an Rh' groups may be

conbined to forma 3-, %BSQi?CtﬁEi- Ofenbered spiro or fused ring having from
zero to two heteroatoms $<el ected fromN O and S; and each Re and Ws

i ndependently H or (Cl aI kyI an attac[héjiﬂfo a Ncdmon ni trogen atom
are conbined to form%la|5- 6% Ry i n r ar?/dip tNonal | y sel ected

from 171
)\Jyw ‘g):g‘R' ):g'R' /J e

o)
g E/N\) g,N\) E/N\/
R'n-S R0 RI‘N’NBI RO _ N’NB>=
§/I<‘N>:O é)\N ° g)*‘N>=O g)*m’s_o g)l\N 7
R
o Os N Os_N Ox 0
R! N j;):o \\r[u/ o T Rl
{ E O ¥ K { R Ri
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R R NR ORL R R R N-R N j---RIJ/-RI R} NNR R N R ~NR
M and NN N RI R wherein any al kyl portion of Re and Rr is optionally
substituted with a mnenber selected from OH, COON, NH2, CONH2, phenyl,

di al kylam no and COORS wherein Rl is a (G-C4)alkyl; and WB is sel ected
from R R R ?1 Rl "N R N NN N~NR‘ R R RR  \R N~R) KR
Ri;NJRl e RJ ORl. ROr i~NR1ﬁ,RF\’F\’;::CORNCOF\’N

NCO RI° N'GSOlN N\OO \N—iO"kl 172 ~/
IR 0O R R - lN an\Rl Rpi each R
and each R |s |nde nd tFtJy sel ect d f H hal %fen

hal o(G -C4)al I ryl, hydroxy(q C4) al Ryl , -

? LA Ri\'\ |
J) ajj " MLQRJ' " E/L/—R

wherein each R' and each R’ is independently selected from H, OH,
COOH, halogen, halo(C,-Cy)alkyl, hydroxy(C-Cs)alkyl, (C;-
Celalkyl, (C-Cealkoxy, (C1-Ce)alkoxy(C,-Cy)alkyl and COO(C,-
Cy)alkyl, wherein the aliphatic portions are unsubstituted or
optionally substituted with halogen.

12. A compound of claim 11, wherein R" are selected from 0x0, halogen, Rhl, OR'”, N(Rhl)z,
SR™, NO,, CN, (C-Cedhaloalkyl, (C,-Cg)haloalkoxy, aryl(Ci-Cq)alkyl, heteroaryl(C,-Cq)alkyl,
(C\-Cylalkylene-COR®, C(O)RY, COR®, =CH-CONRR', =CH-CO,R®, -CH,-

CORS, -CHRH-COLR®, -C(R -

CO.R®, -CH,CH,CORE -C(O)NRR', -CH,C(O)NRR', -CH,CH,CONRCR', -NHSO,R®, -Cl,
NHSO,R®, -CH,CH;NHSO,R®, -CH,SONRR”, -CH,CH,SO,NR'R’, -CH,OH, -CH,NRR,
CH,CH,OH, -CH,C{(CIH;»0H, -CHy-W?, -CH;CH,-W? and -C(O)CO,R®, wherein any alky!
portion of R® and Ris optionally substituted with a member selected from OH, COOH, NH,,
CONH,, phenyl, dialkylamino and COOR® wherein R® is a (C)- Cs) alkyl, wherein R™, R®, R

and W* have the meanings provided in claim 11, with respect to formulae IL, Im, In, To, Ip and

Iq.

13. A compound having a formula selected from the group consisting of Ir, Is, It, Iu, Iv, Iw,
Ix and ly:
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C6) al kyl, (G -C6)al koxy, (Cl-C6)al koxy(GC -C4)alkyl and 000(C - C4)allryl,
wherein the aliphatic portions are unsubstituted or optionally substituted
wi th hal ogen. 12. A conpound of claim 11, wherein Rh are sel ected from oxo,
hal ogen, Rh', ORh', N(Rm 2, SR'"', N, CN, (C-C8)haloalkyl,

(C'-Cs) hal oal koxy, aryl (G -C4)al kyl, heteroaryl (G -C4)al kyl, (C

-Cg) al kyl ene-CQ2Re, C(O Re, CQ2Re, =CH CONReR, =CH CX2Re, ,-CH2 CO02Re,

-CH(R) - CO2Re, -C(R52 CO2Re, -CH2QHZE(R2Re, - C(O NReRf, - CH2{{ L

- CH2CH2CONR' Rf - N(H:EO2R(|=:€ -CH2 N RRMs CH2CH2NHSOMR®:, - CN 502 NRORf

- CH2CH2SO2NReRf - CR2OH, 8- RERF”, ~"CH2CH2OH, = K26HA

- CH2CH2- WB and o.or Re i n any al kyl part

A

optionally substitu ed Wi t ﬁ(ﬁnper sel ectedN|f rom OH ' NH2, CONH2,
phenyl, di al kyl a? Al CRORI wherein Ry i /é\ ey ) al kyl, wherein Rh!,
Re, Rf and WB haVe the %aar'ﬁ ngs provided i claimi11Rwith respect to
formulae 11, Im In, Io,I Ilp and 1q. 13. A conpound havifng a fornul a

sel ected fromthe group 'Eonsisting of Ir, Is, It, In, IV, Iw, Ix and Iy:
173 4 -IRn)s R5. .R6 R5. R6(I6 n RB(R)NRZE RFNORIR,NORE Ir Is
RS.NR6 (Rc% n Q\(Rn)s RS, N, ROVIRN\ Q (R)s O NI \ \ \ N~/
R7 NO R4 R7 NOR4 at Rin, ¢) 'Q JCRMs c)n 9 RS, N, ROcRn RSIWRMRG ~R
(Rh)s IN \ N~ \VINN- Ra NOREI R NOW °lv |

N-\J RS R6 G (R) Ra ~Rc)n N R3 (R PR - 11 RN
NORA IX |y /“\ /“\
RN 0 Re Ry N7 07 VR
It Iu

or a pharmaceutically acceptable salt or stereoisomer thereof,

wherein
R* and R* are independently selected from the group consisting of H and (C-Cy)alkyl;
optionally, R*and R* may be combined to form a 3-, 4-, 5- or 6-membered spiro ring;
R’ and R® are independently H;
R’ is selected from the group consisting of H, (C,-Cg)alkyl, halo(C;-Cy)alkyl, OR" and
NRR";
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or a pharmaceutically acceptable salt or stereoisoner thereof, wherein R3
and R4 are independently selected fromthe group consisting of H and
(C1-Cg)al kyl; optionally, R3 and R4 may be conbined to forma 3-,4-,5- or
6- menbered spiro ring; R5 and R6 are independently H R7 is selected from

the group consi stéBROINAR" i{ Gilepeideatikitlecteh BbM(KE grodh) @nkidting oBRana(cl- NRaRb
174 each Ra and Rb is independently selected fromthe group consisting of H
and ( i- Cg)alkyl; theCodk¥eript nis an integer of fromO to 4; the

subscript q is an.l 4. the subscripts is an integer of
fromO to 4, eacﬁhﬁ%lﬁgﬁgngé%ﬁﬁe%woqﬁ%&(ﬁaé

strtuent | pendently sel ected from hal ogen,
R', OR, N(Re!) 2he saBcript q iNaRinteght, of (1Gik- 038 3hal oal kyl and ( Cl- C8) hal oal koxy,
wherein each Re oup is .independently H (C1 -C8)alkyl, (C2-C8)alkenyl or
(C2-C8) al kynyl %ﬁﬁﬁ@ﬁtwmgggw P t¢he two Re groups can be conbi ned

to forma five- Qh.ste gMﬁﬁ&@indﬁgﬁ%ggg&%ﬁﬁaya&%dﬁ?nﬁgBR?‘E NIRIBIKR®,

i ndependently sel ecte rom 0Xo,
(CH2) , - S(O "Re, NO2, CWOL CNOR), iGjtakalkyl and (GIC 18] dakkogr bercyn eaals BT @up is

C4) al kyl, heteroaryl (G -C4)al kyl, - - - 7 Re,. - Re,
SO CRReR - SO Crprindenhpl it S RIN, (R apepbp e ~ o, 31 e e R
-(CH2~- NHSO2Re, - (CH2 8 ol 5 3 = - OF SiX-

(g0 Mo, M e O Qo < e

- *. e, - g e, - , - eRF and -

CHA- NHCO- mzh-oc:(?gg,. wherein bscript .t i i i

i(nt eger of(f rom 6% 8?“‘{%%‘%{‘92’& %?e?“get“aﬁge:l‘gteglﬁmhrhxg ; Oglﬁgﬁhgg%%&@%% each
! TS sel ect ed from 6@ oL dsybx (2 RRMAKNSRHCIERASE) abkopy!  and

(C3-C8)cycl oal kyl, wherein t I‘'phatic portion is optlonal I’ey substi t ut ed
with OH OO2H, NH2, CONhiRyl pheoyrl(CHa)oigénCHER)-GORS -CR)ACR’, £HONTHRRY, and
the two Rho groups att a . nitrogen. a opt i.qnal conbined to
forma five or si x-neﬁggl?(ggNhﬂﬁg‘,(ﬁg‘E&gn'( 2}{%8)2%1' 2 gjr(@ﬁ%s'(%"be
conbined to forma 3-¢ e, PNHSERE[ e, SHOINRRF - ReRNGCHAVORY from
zero to two heter oatonéémg{e?ec(t eé)@from N, (0 é)ﬁd J’S; afﬁd&gggh Re gnd% igs

i ndependent |y H or ( CACER)-MHSELNUCOMRE HChb)-BEWEOINRR a(CHorONHROR ‘0gen at om

? : gmc (i r7rt5)i ned to form 1%-)[_\953 i &)I—Eﬁﬁf& S&e,r-{d}% }N]?(j Oﬁg,q( &B&Jﬁ%ﬁﬁf% de_ct ed
(CH;)}-NHCO-(CH,)}-OCOR?,

wherein the subscript t in each instance is an integer of from 0 to 8,
the subscript u is an integer of from 0 to 2,
each R™ is selected from H, (C;-Cy)alkyl, (Co-Cg)alkenyl, (Co-Cg)alkynyl
and (C;-Cg)cycloalkyl, wherein the aliphatic portion is optionally
substituted with OH, CO,H, NH,, CONH,, phenyl, halogen, halo(C;-
Cy)alkyl and CO,RE, and the two R™ groups attached to a common
nitrogen are optionally combined to form a five or six-membered ring, or
an R" and an R™ groups may be combined to form a 3-, 4-, 5- or 6-
membered spiro or fused ring having from zero to two heteroatoms
selected from N, O and S; and
each R® and R is independently H or (C,-Cg)alkyl or when attached to a
common nitrogen atom are combined to form a 5- or 6-membered ring,

or are optionally selected from
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R R NRNRLCOR rJR R R R NR ~-ORL/ '"ORI R,NNRNR r, N
NlI'N g~ R "~ R and /ANN N RJ R wherein any al kyl portion of R and
Rf is optionally substituted with a nenber selected fromCH COOH, NHz,
CONH2, phenyl, dial kylam no and COORS wherein Rl is a (G -C4)al kyl; and WB
is selected from R R ~1R ~~1Ri | NM\RE NNN "Nk/ 'N R R R R R
R. RII-~I'" J-RL)RR S~400Ne 0 R O NR R R R RNSR NO
R’NIJR’NONN}R.N~ON~ON§O~NSO>0Q ONONQ oR >00
NRi 176 IR p N]-N(C\N)Rerﬁ\IQmpRl QR'R'RI @nde
wher ei n each and each %&R«l s/i ndepgpdent!l y sel g Rom K

hal ogen, hal o?Ci C4) al kyl ¢ hydr oxy( Cs- C4 al kyl , %(Cl CG)alllzyI

(G -Co6) al koxy, (Cil-0C6)al koxy(Cl C4)a| kyl andOOO(Cl C4)a| kyl , wherei n the
ali phatic portions are unsSubstitute

Jif“ %»Lo&“’ /ﬁR’ M

=] hi

wherein any alkyl portion of R and R’ is optionally substituted with a
member selected from OH, COOH, NH;, CONH,, phenyl, dialkylamino
and COOR® wherein R® is a (C;-Cy)alkyl; and

W is selected from

\ . N_RI N-N,
¥ NN
)

Ri
i Ri i i
R,
g );\/\ngJ EJL}Rj % ){\\ Ri NN Ri %/(\{LRJ
0
Ri
o 0y o 5
g gzN\) E/N\) %/N\/
Ruy-S RN-0 R'\N—N'RI RL-0 —NIR!
g)QN>=O o 0 §)QN>=O §)\ 5=0 )LN>_:O
R
o o) 0 0 o
N . Y>=o N . NN . YO
A RSN e
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optionally substituted with hal ogen. 14. A conpound of claim 13, wherein Rh
represents a substituent having the fornula C(O Re, CQ2Re, =CH CO02Re,
-CH2-CQ2Re, -CH(Rf)-CX2Re, -C(Rf)2 CO2Re, -CH2CH2CO2Re, -C(O) NReR, =CH
CONReRf, -CH2C(O) NReR , -CHZCHZC(O)NReRf - CH2CH2NHCX2Re, - CH2NHCO2Re, - NH
S2Re, - CH2NHSO2Re, CHZCWNHSOZRe - CH2S{2NReRf , oi- CH2CH2S2NReRf - CH2OH, -
CH2NR' Rf CHZCI—|2§—<_<, CH3) 2 B, - CH2 \B, C%ON Re or -CH2-
C(CF3) 2- CH, wher sdkyl po ™ ,\ and Rf |s\gﬁt| o] mpﬁnubstl tuted
with a menber selec ed er’)mO—I ' digal kyl ami no
andCOORL wherein Rl is a (Cr C4) aq)kyl and \/\herel @each Re, R and WB is

as described in claim13 forglir, , lu, v, Tw, F{'x and ly. 15. A
conmpound sel ect ed flRomth |9up con3| ng of 177 ,,,,YC]—I NHz H 11 1
ONHzH|OINNNN CHBal > OO0 NH2 NH2 N
\' "NII"YN CHBL ) OH NH2 2 0 N VYN NI/ N~
NoCH30H30H3 NOCH3 30—|NH2 O NH2 NHz NNNFCH N NOCF13 = CH3
CH3 N O CH3 wherein each R' and each R’ is independently selected from H, OH,

COOH, halogen, halo(C-Cg)alkyl, hydroxy(C;-Csalkyl, (C-
Celalkyl, (C,-Cealkoxy, (C;-Cealkoxy(C/-Csalkyl and COO(C,-
Cy)alkyl, wherein the aliphatic portions are unsubstituted or
optionally substituted with halogen.

14. A compound of claim 13, wherein R" represents a substituent having the formula C(O)R®,
COLRE, =CH-CO,R’, -CH,-CO,R’, -CHR)»-CO,R®, -CR ;-

CO,R®, -CH,CH,COR®, -C(O)NRR', =CH-

CONRR', -CH,C(O)NR'R', -CH,CH,C(O)NRR', -CH,CH,NHCO,R?, -CH,NHCO,R¢, -NH
SO,R®, -CH,NHSO,R?, -CH,CH;NHSO;R®, -CH;SO:NR'R’, -CH,CH>SO,NRR', -CH,0H, -
CH,NR®R', -CH,CH,OH, -CH,C(CH;3),0H, -CH,-W?, -CH,CH,-W?, -C(O)YCORS or -CH,-
C(CF3)-OH, wherein any alkyl portionof R and R is optionally substituted with a member
selected from OH, COOH, NH,, CONH,, phenyl, dialkylamino andCOOR® wherein R% is a
(Ci- Cy) alkyl, and wherein each R°, R'and W? is as described in claim 13 for Ir, Is, It, Tu, Iv,
Iw, Ix and ly.

15. A compound selected from the group consisting of:
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,L,~OH NNH NH2 i | ONH2 HNN NNN CH3 CH3 J~
NH2 NNN'CHand NH Ni JYI\ 3 C3 NOCH3 N O CH3

acceptabl e salt or stereoisonmer thereof.

t he group consi sting of 0 OH N.OH H NH2 NH2 /

H3C N O CH3 3 N_ H3C N O:

CH3 CH3 |-|3CNOC|-|3|-|3C OOCH30,.
~~N~ ~ Cl INH3CN O H3
NHg
l
OCH3

OH
NH3
NT= Ns
Lo
N ©
OH
NH,
N~ N
L |
OH
NH,
N Ny
Lo
‘_.\\ OH
NH °
N™™% Ns
L
N" O

OH
NH,
L
N o

NH; H
lN/
"\“\H/OH
NH» °©
N™™= Nx
Lo

NH;
NH;
NSy Ns
4
N O
"“\\NHz
NH;
N~ N
L
N O

/:Z
= =
3
[Ny
%%
z‘ .Z
=
I

.-»“\‘/,N‘
~NH
NHy | NN
N™ ™= N

KN/

or a pharmaceutically acceptable salt or stereoisomer thereof.

NNOCHE NOCH3 0 OH'NH
or a pharmaceutically
178 16, A conpound sel ected from
NNN N \ CH3 HC CH3
CH3 0O Nl NOH HHCCH3 NH2 NH2 / 3 NN \ N N~
. ~N~OH Nk OH NH2HNH2HH3CCH3



- I

N'" NOH NH2 NNONHZ NN NNN ACHBACHEB A HICNOCHI HBCNO CH 3
/OHOH JON-12/ NH2 0 / NNE\ O /\'NCO CH3 CH3 H3C NO CH3 F3BC N O
3 0OHO INNH2 NH2 NN-12 N\ ~\ NI \YNCO CH3 CH3 F3CNO CH3
CNOCH3 179 0 OHNOHH NH2 ONH2/ NV M\ O CH3 11 CH3 N O CH3
CNOCH3 0 OOH NINHZ H NH2 NH2 N\ V' \ A\ N\ O and N CH3 CH3

oo L

16. A compound selected from the group consisting of

)l\ = CHs HaC Jl\
v,
HaC™ N 70 gy, \/rji_o>:o HC™ NT 07N o
o~
N Y OH
H CHj
NH; NH, HC
DS o
P CHj Py CHs
HC™ TNT 0T gy, o HsC™ TNT 0T ey, o
\\N)J\/OH ~ OH
H H CH
3
NH2 NH2 H3C
e CHS )t\ > CH3
HsC™ N 0Ty HsC™ N0

N7 N NSy N cl
)l\ = CHS )l\ s CH3

HsC™ "NT 07 gy, HaC™ NT 0 oy,
\YOH \YOH
o]
NH; NH, ©
)N'\\ Ns (o NS N cl
P CHj P CHj
HSC N 0 CH3 F3C N o CH3
0
OH 0
"‘\\NJ\NHZ
H
NH2 NH;
N
i\ s NS N cl
P CH, P CH;
FsC
3 N O CHy FsC~ "N "0 CHa
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H3C NO CH3 N O CH3 or a pharmaceutically acceptable salt or stereoisoner

t hereof 180 17. A conpound sel ected fromthe group consisting of. r1N CH- /
M/N 5 NH O CHNOCH NHS M2 CH NOCHNOEeCH / JINWNN \ I N
INLIT A CF~ ~-NONOCHCH+ NOH NK, \ \ | CH3~ N OCHCH H CNO CHCR3
NNFNNI--Y-FNIF N1 ONS/ NCH HCNO CCHH3, I~Cf O,CH+ at \ N
\'I NV N1 / NHz/\1/ NCH NOCGCH CH NOCH 181N,\CH/IBI\§I—C§|_§~'
NHzZz CH 1 M\ \ | OO1MN \ | i CH3 "\\H

NH,

N ™ N\ Ci
L Py CHs

o
O
1 .
SSNTTNH,
H
NHQ NH2
N Ve
N Cl and N
)'\/t[ CHy L A Che
HiC” ONT 0 gy, CHs

or a pharmaceutically acceptable salt or stereoisomer thereof.
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N NONOCH CH ONN~~CH NH/ ONNH, NH, N~0\ N~\ OCH CH NO
CHO NOCH NH3C~~//CH NHz / tt OHNH2 OH ON NO CFICR NOCHCH n
NH'z NHz ON Iyl CH3\ \ | ON. OCH CH NOCH3 NO CHz and O0"ry COOH NF~
HC~- N O CR, CHa or a pharnmaceutically acceptable salt or stereoisoner
thereof. 18. A conpound represented by the followng formula: 182 O NHy
N N O CH3 ROAL e salt or stereoisoner

t her eof . 1gﬁAAg%g%8und %ggfgéggl?edg t he ?glow ng formula: ",\\\\\\y
NHz \ A\ N H3C)L, N O CH3 CHB

s

]
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or a pharmaceutically acceptable salt or stereoisoner thereof. 20. A
conpound represented by the followng formula: OH N\~ H NHz I NN
H3C~-N O CH3 CH3 or a pharmaceutically acceptable salt or stereoisoner
thereof. 21. A conpound represented by the followng formula: 183 H3C I N'~
0O N NH2 N\ NH3CN OCH3 CH or a pharmaceutically acceptable salt or
stereoi soner thereof. 22. A conpound represented by the follow ng formula:
OH Col o NH2 N\ N ™~ CH3 or a phag @um al Iy, accept abl e

salt or stereoisomner sﬁsuco ound nt e\,%the fol | ow ng
formula: 0 CH NHp Cl H3C) "5% % C O'CH3 or a phar elitical | y
accept abl e samr\ tef eoi soner there = conpound represent ed by the

foll owi ng for 484 O kN/ o
CH, CH,
\N .-’\N
NH Q N\/\ NH Q NH,
2 \n/ CH, z T
N N\ 0 |1 e N\ o
l 2 cH, L cH,
N0 \en, N" 0 N,
xﬁ\f::? A\N/\j he o
NH, NY\OH NH, K/N OH
l)j”\ ° N~ N\ °©
) L
o o

A ™
A

o N " TCOOH
NH,
f\f\
-
CH,
HC™ NT 0T

or a pharmaceutically acceptable salt or stereoisomer thereof.

18. A compound represented by the following formula:
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HNHp NHz N\ ~\ C CH3 F3C N O CH3 or a pharmaceutically acceptable
salt or stereoi soner thereof. 25. A conpound represented by the foll ow ng
formula: 0O OH NHZ N\ \' \' NOCH3 CH3 or a pharmaceutically acceptable
salt or stereoisonmer thereof. 26. A conpound represented by the follow ng
formula: COZH NHZ N N~ | NO\ CH3 CH3 or a pharmaceutically acceptable
salt or stereoi soner thereof. 185 27. A conpou repr@ entedchy the
following formula: /COzH NH, N\ N F3CN O armaceutically
acceptabl e salt or stereoisonmer thereof. al conposition
conprising a pharmaceutically accept abl i -nd a gonpound of any of
claims 1-27. 29. A use @ a conpound aims 1-27 in the

manuf acture of a nedicamént for trdati di sease or condition selected
fromthe group consistiing of gbesit tes, anorexia nervosa, bulima,
cachexi a, syndrone 1 LN Re Yees” hypergl ycem a, hyperuricem a,
hyperi nsul i nem a, hypercho| esteragl em a, hyperlipidem a, dyslipidema, mxed
dysl i pi dem a, hypeﬂEngly eridem a, nonal coholic fatty liver disease,

at heroscl erosis, artexi } acute heart failure, congestive heart

failure, coronary arterVy dise8se, Ccé¥ﬂlonyopathy, myocar di al
3

or a pharmaceutically acceptable salt or sterecisomer thereof.

19. A compound represented by the following formula;

m@ﬁ

or a pharmaceutically acceptable salt or stereoisomer thereof.

20. A compound represented by the following formula:

o}
WS /“\/OH

oy N

H

NH,
N
N‘ \ AN
P
HAC N o CH,
CHs

or a pharmaceutically acceptable salt or stereoisomer thereof.

21. A compound represented by the following formula:
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infarction, angina pectoris, hypertension, hypotension, stroke, ischem a,

i schem c reperfusion injury, aneurysm restenosis, vascular stenosis, solid
tunmors, skin cancer, nelanoma, |ynphoma, breast cancer, |ung cancer,

col orectal cancer, stomach cancer, esophageal cancer, pancreatic cancer,
prostate cancer, kidney cancer, liver cancer, bladder cancer, cervical
cancer, uterine cancer, testicular cancer and ovarian cancer. 30. A use of
claim?29, wherein the disease or condition is sel ecte®f~oméhe group
consisting of obesity, diabetes, syndronme X, insulin resjstaxce,

hypergl ycem a, hyperinsulinem a, hypercholes -rol%nLg//b&gﬁé idem a,
hypertrigl yceridenia, nonal coholic fatty |iyér diseas at'mer oscl er osi s,
arteriosclerosis, coronary artery di sease a gcardi al infarction. 31. A
use in accordance with clai m 29, wherei pound i s adm ni st ered
orally. 186 32, A use i cIa|n129 wherein said conpound is

adm nistered in conbination with a tional active agent. 33. A use in
accordance with clai m 37Xy P addi tional active agent is selected
from the group conS| Fing f anjanti hyperlipidem c agent, a plasm

HDL-r ai si ng agent, antJ hol est erol em ¢ agent, an HMS CoA reduct ase

i nhibitor, an HNGH i tor, a pancreatic |ipase inhibitor,
SNRI, appetite suppressive agent,c® PPAR nodulator, a MIP inhibitor, a CETP
i nhi bitor, a squal ene epoxi dase inhibitor, a squalene synt het ase inhibitor,
an acyl - coertmar}sﬁaxﬁqaeéwbe@@taede blaeall drkeiekehaserdoihi bi tor, vitamn B3, a

chol esterol absorption inhibitor, a bile acid sequestrant ani on exchange
resin, a low density |ipoprotein receptor inducer, a fibrate, probucol,
vitam n B6, 't 2 n n, a (3- blocker, an

angi ot ensi n %H%ngg&l ﬁﬂ%ﬁeghﬁﬁ%ﬁgﬁgﬁﬁ ]%ﬁgirting enzynme |nh|b|tor a
platelet aggregation inhibitor, a fibrinogen re

ePtor & st aspiri n,
i ' , i 40 5 onyl 4f eas, bi guani des,
a- gl ucosi dase inhibitors, insulin secretooogues l'in d a

phentiram nes, (33 adrenergic receptor

hepat opr ot ecti ve agent. 34. A use in accefua M thcl ai m29, wherein said
di sease or condition is sel oup consi sting of diabetes,
obesity and syndrome X. 35.] A use i n ag ce with claim?29, wherein said
di sease or condition is pbesy , pise 1 n accordance with claim 29,
wherein sai d disease is jassocilated Wi th DGAT. 37. A use in accordance with
claim 29, wherein said diseasg is nadiated by DGAT. 38. A use in accordance
with claim29, wheregjn’sa prerferes with the interaction

bet ween DGAT and a It gand. 39. A usechp accordance with claim 29, wherein
said subject is selected from roup . consjsting of human, rat, dog, cow,
horse and notfddharmygeeusic éc‘ieﬁta %éﬁ@@lSW?rﬁheé‘Foéi m 29, wherein said subject
is human. 187

23. A compound represented by the following formula:

0
‘\\\\\\\ OH
KN N
NH
N
Nl N = cl
/]\ =
HaC N o CH,
CHy

or a pharmaceutically acceptable salt or stereoisomer thereof.

24. A compound represented by the following formula:
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0
o JU
N NH,
H
NH,
N
N] ~ AN Cl
P
FsC N 0 CHy
CH,

or a pharmaceutically acceptable salt or stereoisomer thereof.

25. A compound represented by the following formula:
OH

gy
>§o

N‘ \ \
L
N O CHy
CH3

or a phanmaceutically acceptable salt or sterecisomer thereof.

26. A compound represented by the following formula:
COzH
NH,
N
NI \ \
L
N 0 CHy
CH,

or a pharmaceutically acceptable salt or stereoisomer thereof.

185



27. A compound represented by the following formula:

/COgH

iy,

NH,
N
N \ \
)\ e
FiC N 0 CH,

CHs

or a pharmaceutically acceptable salt or stereoisomer thereof.

28. A pharmaceutical composition comprising a pharmaceutically acceptable excipient and a

compound of any of claims 1-27.

29. A use of a compound of any of claims 1-27 in the manufacture of a medicament for
treating a disease or condition selected from the group consisting of obesity, diabetes, anorexia
nervosa, bulimia, cachexia, syndrome X, insulin resistance, hyperglycemia, hyperuricemia,
hyperinsulinemia, hypercholesterolemia, hyperlipidemia, dyslipidemia, mixed dyslipidemia,
hypertriglyceridemia, nonalcoholic fatty liver disease, atherosclerosis, arteriosclerosis, acute
heart failure, congestive heart failure, coronary artery disease, cardiomyopathy, myocardial
infarction, angina pectoris, hypertension, hypotension, stroke, ischemia, ischemic reperfusion
injury, aneurysm, restenosis, vascular stenosis, solid tumors, skin cancer, melanoma, lymphoma,
breast cancer, lung cancer, colorectal cancer, stomach cancer, esophageal cancer, pancreatic
cancer, prostate cancer, kidney cancer, liver cancer, bladder cancer, cervical cancer, uterine

cancer, testicular cancer and ovarian cancer.

30. A useof claim 29, wherein the disease or condition is selected from the group consisting
of obesity, diabetes, syndrome X, insulin resistance, hyperglycemia, hyperinsulinemia,
hypercholesterclemia, hyperlipidemia, hypertriglyceridemia, nonalcoholic fatty liver disease,

atherosclerosis, arteriosclerosis, coronary artery disease and myocardial infarction.

31. A use in accordance with claim 29, wherein said compound is administered orally.
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32, A use in accordance with claim 29, wherein said compound is administered in

combination with an additional active agent.

33. A use in accordance with claim 32, wherein said additional active agent is selected from
the group consisting of an antihyperlipidemic agent, a plasma HDL-raising agent, an
antihypercholesterolemic agent, an HMG-CoA reductase inhibitor, an HMG-CoA synthase
inhibitor, a pancreatic lipase inhibitor, SNRI, appetite suppressive agent, a PPAR modulator, a
MTP inhubitor, a CETP inhibitor, a squalene epoxidase inhibitor, a squalene synthetase
inhibitor, an acyl-coenzyme A cholesterol acyltransferase inhibitor, vitamin Bj, a cholesterol
absorption inhibitor, a bile acid sequestrant anion exchange resin, a low density lipoprotein
receptor inducer, a fibrate, probucol, vitamin Bg, vitamin B, an anti-oxidant vitamin, a [3-
blocker, an angiotensin Il antagonist, an angiotensin converting enzyme inhibitor, a platelet
aggregation inhibitor, a fibrinogen receptor antagonist, aspirin, phentirarmines, [3; adrenergic
receptor agonists, sulfonylureas, biguanides, a-glucosidase inhibitors, insulin secretogogues,

insulin and a hepatoprotective agent.

34. A use in accordance with claim 29, wherein said disease or condition is selected from the

group consisting of diabetes, obesity and syndrome X.

35. A use in accordance with claim 29, wherein said disease or condition is obesity.

36. A use in accordance with claim 29, wherein said disease is associated with DGAT.

37. A use in accordance with claim 29, wherein said disease is mediated by DGAT.

38. A use in accordance with claim 29, wherein said compound interferes with the interaction

between DGAT and a ligand.

39. A use in accordance with claim 29, wherein said subject is selected from the group

consisting of human, rat, dog, cow, horse and mouse.

40. A use in accordance with claim 29, wherein said subject is human.
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