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WD 2006/ 065277 PCT/ US2005/ 020446 5 HETEROCYCLI C
ASPARTYL PROTEASE | NH BI TORS 10 FIELD OF THE

wo NEDER2EN Thi s i nvention rel ates to heterocycP@mUS2005/020446
aspartyl protease inhibitors, 15 pharmaceutica
conposi tions conprising said conpounds, their use in
the treatnent of cardi ovascul ar di seases, cognitive
and neur odegenerative di seases, and their use as
i nhi bitors of the Human | mmunodefi ci ency Virus,
pl asmepsi ns, cathepsin D and protozoal enzynes. 20
BCKGROUND Ei ght human aspartic proteases of the Al
(pepsin-like) famly are knowmn to date: pepsin A and
C, renin, BACE, BACE 2, Napsin A, cathepsin D in
pat hol ogi cal conditions. The role of
reni n- aETEROQYCKN: ASRARTYL PROTEASEINHIBIFIORS00d
pressure and 25 fluid electrolyte has been well
established (Oparil, S, etal. N Engl J Med 1974;
291: 381-401/ 446-57). The octapepti de Angiotensin-I1, a
potent vasoconstrictor and stinulator for rel ease of
adrenal al dosterone, was processed fromthe precursor

decapepti de Angi otensin-1, which in turn was processed
from angi ot ensi nogen by the renin enzyne.
Angiotensin-I1 was also found to play roles in

vascul ar snmooth rmuscle 30 cell growth, inflammtion,

FlELteﬁ'ﬁA@&mem es generation and thronbosis,

nesis and vascul ar damage.
CThis irslenjipntrelatéetehéteradydliataspadpt protease inhititors,

phar@gﬁs{lf%a{l%r@ﬁo%sﬁc@rﬂéﬁ%ﬁé%eﬁ&‘a EB 2 uﬂﬂ&f‘?\%ﬂ"ﬁ% Pl;trr;g treatment

VEer sion n we )
of cardievascular disaasase cognitinerndnewiodggenpiaiveshseases, and their use

as inABBRL of thEBuRlaPakAAEnSdefidien@AVIruS plasimepsRis Batiepsin D and
ang| ot ensi nogen to angiotensin-1, i.e.the 35

protozagl @nZYBeS-of renin enzyme, is expected to have
simlar but not identical effects. Since renin is an
BCKGH®UNY protease whose only natural substrate is

—anglotensinogen, (it is WO 20116/ 065277 P.CT{ }JSZ 1115
/ &gntlh,umaa aspartic proteases of the A1 (pepsin-like) family are known to

date: pepsin A and C, renin, BACE, BACE 2, Napsin A, cathepsin D in pathological
conditions.

The role of renin-angiotensin system (RAS) in regulation of blood pressure and
fluid electrolyte has been weﬁ' established (Oparil, S, etal. N Engl J Med 1974;
291:381-401/446-57). The octapeptide Angiotensin-Ii, a potent vasoconstrictor and
stimulator for release of adrenal aldosterone, was processed from the precursor
decapeptide Angiotensin-I, which in turn was processed from angiotensinogen by the
renin enzyme. Angiotensin-il was also found to play roles in vascular smooth muscle
cell growth, inflammation, reactive oxygen species generation and thrombosis,
influence atherogenesis and vascular damage. Clinically, the benefit of interruption of
the generation of angiotensin-Il through antagonism of conversion of angiotensin-|
has been well known and there are a number of ACE inhibitor drugs on the market.
The blockade of the earlier conversion of angiotensinogen to angiotensin-l, i.e.the
inhibition rof renin enzyme, is expected to have similar but not identical effects. Since
renin is an aspartyl protease whose only natural substrate is angiotensinogen, it is
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believed that there would be | ess frequent adverse
effect for controlling high blood pressure and
wo 2doabhed7synpt ons regul at ed by angi ot ensi n-11 pdr/osmhs/020446
its inhibition. Another protease, Cathepsin-D, is
i nvol ved in |ysosomal biogenesis and protein
targeting, and nmay also be in ved in antigen
processing and presentation of 5 peptide fragnents.
believed daisibere wonlkd: bie lessitiequent advesseasisctifor bantiroiting hlgh blood

el BT SRR GRIBES YR R 53R 1o noion

di slm@the( ﬁEa)teaSe ZCathepsipsd| ieenneived deleBssMal BRgenesis and
di.sease .t hat ul ti mat elglyf atal . D sease progression

profein Argetings ead W%yha@? 2aayolved i antigeny pradessingrantt presentation of
pep’tﬁbéﬁf bRisTAIRALY bebﬁﬁR@ﬂ?&nuﬁ{érSU al e%'%e@%ludmghAlzhelmer s,

j udgnent. Behavr or al anges 1 nc I'ng con
diseRssy @Qeneﬂtl\emtissa@gdleeas;eg rmasawamdystfofpmy &l bleast cancer.

oy PRI EE3E 140LF £ BLkVe WBluaiietitnaratye disease thats

ultlmawh@ftﬁhl f Diseibo Pprégessionioaskodiafss Wih fg'ﬂ&dlﬁb\l@@éecéf%{;ﬁ'ntlve
cortex. The currently available

ebr al
fun QRGO ORI B, AN 69, RRIANPN andinugomest.s Behavoral
chahQs &G KOkl KL 8GiBh RS QUdtESon Y nféhitdg 45 the
dlsememrogeeﬁseal Flmdogmhveaand behbwionlsdyshaictioal is belleved to result

vorg A8 PR AP R MBS Bgs i Fcorbra

cortpkaqwescmr@htlmwal@blé ADaredimsneé bk phlliative, atpvARe they

ed of _abnormal |y = phosphorylated protein tau.
amqiois: e AOTNMerANG PeRAViBIAl iapsRes: Hiaysds goppvent disease

orog8eSi nIEIce HER 1 SEBE TR TSt ARSI rt
dISGlGIS@ pgrogeRssint.al causative agent of neuronal cell |oss
h
i iauiea bfmatks oA geg fog g'eg;)g.geggf exhafaiuiar B-amyloid (Ap)
planIe@CBHH m@Rckiulaf néﬁro@i%ﬂﬂélﬂq er | [sr‘ijsdéii of@onorﬁ?ally

am no acid residues
phopplyery i groikimiau. dndlvmmmbrAlDreahmnmr(aQ@E’Densﬂé’RB @eposits, in

oraiESGaRR IOV ok MOt A MISBaRy A GROTE Lt 18 belioved that AB
is thé%?é??#ﬁ'}?o fa%ts?g\i?@ aﬁ@ﬁf & r‘?%hrB@éf?eclPIBEg 208 (%)&fﬂirﬂﬁlon which is

ass@cl@’r@dr\elttfasegmbve eintyhehaRRrakdedime. (‘Amgloedi plagues consist
n the secreted

proiginahfy & Bqetiencamieckiim -2 SBinmAGAAPHduR, which are
dern@&ﬁﬁbWbrd&b@&iﬁ@scﬁ é?ﬁ;‘i]m FrecBAGF protéds (RSP ABBs! drbEssed by

as the (3-secrétase
multtiple distinct protease activities. AP peptides result from the cleavage of APP by
B-secretase at the position corresponding to the N-terminus of Ap, and at the C-
terminus by y-secretase activity.- APP is also cleaved by a-secretase activity resulting
in the secreted, non-amyloidogenic fragment known as soluble APP.

An aspartyl protease known as BACE-1 has been identified as the B-secretase
activity responsible for cleavage of APP at the position corresponding to the N-
terminus of AR peptides.

Accumulated biochemical and genetic evidence supports a central role of AB in

the etiology of AD. For example, AB has been shown to be toxic to neuronal cells in
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30 activity responsible for cleavage of APP at the

position corresponding to the N term nus of A(3
w@eptiesr Accunul at ed bi ochenmi cal and geneti cPeEwUsEBITE0446

supports a central role of A13 in the etiology of AD.

For exanple, A(3 has been shown to be toxic to

neuronal cells in WO 2006/ 065277 PCT/ US2005/ 020446 -3

vitrélﬂtn[dﬁgﬁﬁrg rﬁ@&%ﬂ' eCt %%Bbﬁaﬁr?%][ Eggﬁ%ﬁ&%‘s@%en;@g fors of early- onset
ADkdreWmolwh WWIﬁlthIlLdéfﬂfedWﬁﬂltéﬂdr%tcbf%PPer the Iﬁ)ré’éeﬁm% are present

presenilins are present. These nutations enhance
Thegeoaudations enhaa\]ce thedraductiamei AR aed areuwxatsideredfcadBative of AD.
ned as a result (3-secretase

ac?ékfﬂP?ﬁgﬁ Bﬁﬁ %?St @rgﬁfroamedéﬁs%@%t R186Grafase Retyity, inhibition of
BA@Er F%h?ﬁfa iRhibf3rRSR4A g?ﬁﬁ @%H@ﬁb”*’r‘rmgt. th?of& BYA%EQ#(ﬂ is a

erapeutl C appr oac e tre

therapimmccamoaeh/m thedreatensm dé gdh andiothver shgifiseangaused
| aque deposition. Human i mmunodefi ci ency virus
net{f&ﬂ%@ﬂ& 3liye diseaseacaveed HyrB efaqaecﬁﬁmsdlon nmune

def | | .
L T
imrmwne)damlena;ndyrwqmmwnsmm ladis been ictihichily demopistrabed that
ol SR B et L LT T o v
aspBfty PpsResaRdrdsaiithe Id’lﬁ@f i of Ol‘raltlbﬁdt paad et é’&on‘ﬁh@@nds described

Traditionally, a major target for researc ers
here@éﬁowﬂ\belemezﬁte%ebemeagﬁar tha treatmentof AlBSafleaditionally, a

malb BB (P 85 bRETRIVTY BReqeS T d At iligpse rotaed 10

renml|n|cally aSSOCIated with adult T-cell |eukem a and
Li ke other r uses,

rri OB Hiad T B3GR S B e KM bDdE & hympgretrovius

thattie@che s tlimEatyehstociNBH Gt AN TecdIBEUKkEMA éh@'&‘fh%r-r Ir8nic
makes the protease an attractive target for Inhi

disefsepg-ikq getreyiryges, PUILM- eesuires ast asparty Ipr@l‘ue@seae @rocess

wraBEBLFP TS, i KB A6 TESTHARSS ¥ protaso an

attradiveAargdt ¢aninGiitor dekigBodiMdore, ét dlaRPusfic&fon OBHTLV-l Protease
and SFBRh L TRIa AT ey G i0s T IL P Jaepion R eutheast
Regisiie mnealnga@ﬂqaewheﬂe@ﬁ EHEnieaFS 58St Milkhts, WAAUSANovember 16-
19, 8003 2003) 1073. CODEN; 69EUCH Conference, AN 2004:137641 CAPLUS.)
Plasmepsins are essential aspartyl protease enzymes of the malarial parasite.

Compounds for the inhibition of aspartyl proteases plasmepsins, particularly 1, I, IV

—and-HAP;-are-in-development-for the-treatment-of malaria. ~(Freire,et al. WO
2002074719. Na Byoung-Kuk, et al. Aspartic proteases of Plasmodium vivax are
highly conserved in wild isolates Korean Journal of Prasitology (2004 June), 42(2) 61-
6. Journal code: 9435800) Furthermore, compounds used to target aspartyl
proteases plasmepsins (e.g. |, I'l, IV and HAP), have been used to kill malarial
parasites, thus treating patients thus afflicted.

SUMMARY OF THE INVENTION
The present invention relates to compounds having the structural formula |
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Compounds for the inhibition of aspartyl proteases
pl asnepsins, particularly I, Il, IV -25

WO 200680638P; - ar e- i n- devel opnent - f or PCT/US2005/020446
the-treatnment-of-malaria. -(Freire, et al. WO
2002074719. Na Byoung- Kuk, et 4al. Aspartic proteases
of Pl asnodi um vivax are highly conserved in wld
i sol at es Korean Journal of Pr%gi tol ogy (2004 June),
42(2) 61- 6. Journal code: [9435800) Furthernore,
conmpounds used to target as artyl proteases
pl asnepsins (e.g. I, I, nd i ®AP), have been used
to kill malarial 30 para |teas thus treating patients
thus afflicted. SUI\/I\/ARY I NVENTI ON The present
invention relates to conp havi ng the structural
formula | WD 2006/ 065277 PQr/ US2005/ 020446 -4- 1~ R2
RL XNI RB UWW R4 | or Rt steredi somner, tautorrer

or ﬂg?egcﬁl{;%%\ﬂ#@pénhe%\p( P g t %&g&tlcaﬁxgggéptsé g gjﬂt or solvate thereof,
wher§() 2-, -O(=Q-, -0-, -C(R6)(R7)-, 5 -N(R5)- or
N i B i B ?é(%é:fﬁ%f CRS(R))-
MR o S b1 dan, SO
- (X REYORAN(R®)-cor -ONBEER’)-; posideichthiat ibiel Xois -, U is not -O-,
SRS PO ol 0 0y ey
‘ pr% <(U isd@%ohhat-sv@)en-S(og @%@ﬁ {)ﬁ:ﬂg(%?ﬁ;*”)s( @d(_NRf’
C(EhMP?iBba%- Fé)spé’hééﬁm |bylsS1eoe8:t i@Vvidesithehwhgndlyps —S(O )- -S(0)z-,
-O-SHNEFL B 8ot STOIY 510/, KB r AR 2Bl thatwhen X s -
N(Ritadody i ﬂ%ﬂ(k)y, -8l(@yd-, -Gy, vir -N(R”)-, then U is not a bond;

R', R® and R® are independently selected from the group consisting of H, alkyl,
alkenyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, arylcycloalkyl, _OR', CN, -C(O)R®, -C(O)OR®,
-S(0)R"™, -S(0)zR", -C(O)N(R"")(R™), -S(O)N(R")(R"®), -S(0)2N(R")(R"™),

-NO,, -N=C(R®), and —-N(R®),, provided that R' and R® are not both selected from
-NO;, -N=C(R?), and ~N(R?),; |

R% R* R®and R’ are independently selected from the group consisting of H,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, halo, -CHx-O-Si(R%)(R'®)(R'®), -SH, -CN, -OR®, -C(O)R?,
-C(O)OR’, -C(O)N(R™)(R"), -SR™, -S(O)N(R™)(R™), -S(0)N{R"")(R"), -N(R"")(R"),
-N(R™)C(O)R?, -N(R™)S(O)R™, -N(R")C(O)N(R™*)(R™), -N(R"")C(O)OR® and
—C(=NOH)R?; provided that when U is -O- or -N(R%)-, then R®, R*, R® and R are not
halo, -SH, -OR?, -SR™®, -S(O)N(R'")(R™), -S(0).N(R"")(R"?), -N(R"")(R"?),
-N(R™C(O)R?, -N(RS(0)R', -N(R")C(O)N(R™)(R"®), or -N(R'"YC(O)OR®;
provided that when W is -O- or -N(R®)-, then R® and R* are not halo,

-SH, -OR®, -SR™®, S(O)N(R11)(R12) -S(0)N(R")(R"), -N(R'")(R"),
-N(R")C(O)R?, -N(R')S(O)R™®, -N(R")C(O)N(R'?)(R"®), or -N(R'")C(O)OR®;
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aryl al kyl, heteroar yl, heteroarylal kyl,
aryl cycl oal kyl, -OR15, -CN, -C(OR8, -C(OOCR9, 15

WO Jep&ed7 -S(0)2R 0, -C(O N(R11) (R12) -S(O N(PULy$1805/020446
12) -S(0)2N(R11) (R12), -NO2, -N=C(R8)2 and - N(R8)2,
provided that R1 and R5 are n both selected from
-NC2, -N=C(R8)2 and -N(R8)2; 'R3, R4, R6 and R7 are

and, BIRE Tt sthety K S <Ry eaiGih- SheiL Roa pondaribantt R are ot
P o m*ymwys TNQ/C{“ 'qm’/'d‘“' 8dyNEBY)(R"™); or R, RY, R® and

heteroaryl heteroary al k

R’, iogether sﬂt@Rb)e (CRTI)t R Fhjch-iBey aJre:Ia,ttachm,, forf(&BRBmembered

cycﬁ%lkyYﬁﬁ%%ﬁélﬁ QJ{H QE-QL? &yég Ré)r a %( @%Qyéﬁycloa kylether

OptrdN@IFBléhﬁéﬁﬁlNﬁo% ]:{1913) - N( R')C(O OR9 and - C(=NCH) R8;
pr ovided th -0- or é}_\éﬂRS) t hen R3 R4,
Y and a'?eornBt anﬁ;ﬂ otogegmr withRihe Cashep to which they are attached,

S ARG (e,
or -N(R11) C(O OR9; prow ded that when Wis -0- or
-N(R5)-, then R3 R4 are not hal o,

“SR19, -S(O N

- N( R11) ( R12) O\ R8,

“N(R") ) ; QN(F&)C(
2006/ 065277 P 0446 and
when X is - -

R4 are InoR al o, SI—R(%CRR :

-S(ONR')(R12) or -SPO)ZN(R')(RlZ) or’R3 G4, Re and

e roaith t.Q, whi ch the
wheffin MFECHE, T 21617 GERS A Bat B 51H Bebgitiafliam! or heteroary
andapisi @;n‘abf 2 provistd tthaiesdhdy qRéQ ohedl %Jstrﬂtﬁﬁ%%n atom and when
g}l Iether 5 optionally substi t ut ed , o B3 . 4
Q is Zn i g0 °rr€é'ya”h@0wetb&§@t REH with qu@kubahwv@n\ml,a] R°and R
fornh B84 @UQ,C%E@QMS are conbined to formmulticyclic
groups such rtd ~r~ or CA R4 Rl(Mq R14 R14 M
10 wherein MissCH21, S, -N(R19)- or d B are

i ndependent |y teroaryl 1 or 2
provided th on%rM rbon atom
and when \R14
R14 14 Rpi4
qg R“R q .

then adjacent R® and R* or R® and R’ groups cannot be combined to form said
multicyclic groups;

R%is independently selected from the group consisting of H, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, -OR'®, -N(R"®)(R"®),
N(R™)G(O)R™, -N(R™)S(O)R", -N(R')S(0)zR"®, -N(R"*)S(0)N(R™)(R™),
-N(R™)S(O)N(R™®)(R"), -N(R™)C(O)N(R'®)(R") and -N(R'®)C(O)OR®;

R is independently selected from the group consisting of H, alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalky!, aryl, arylalkyl, heteroaryl and
heteroarylalkyl;
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gis 2, Mis optionally a double bond; and with the
provi so that when R3, R4, R6 and R7 formsaid
worobioexeet i c groups r rJ A DB or CA R14 R14 pOIBURDIS/Hd0446
g qg; 15 then adjacent R3 and R4 or R6 and R7 groups
cannot be conbined to formsajd multicyclic groups;
R8 is independently sel ect ed $rom t he group consi sting
of H, alkyl, alkenyl, alkynyl, cycloalkyl,
cy 80l iRgeRergentic§elpetadkieamithe gedun eeysibting ra;/H alkyl, alkenyl,

cyclﬁ%(%;%% FW&W}JI aé)@éaolk@ﬁ%(lﬂgtg %&ﬁéﬁ@%&&iﬁ;jﬁ? &’alkylalkyl aryl,
arylalbl

e St gt
alkyl, ré%%ﬁﬂ@?ﬁy%bﬁ@éé)@@leHejdr@ﬁ(&@tgfHé*t%lg‘]&@g:r%éik l?ﬁkgf’f QFI' arylalkyl,

hetetieaiyt, dwjeicsaylalkya-RYD)RarGIO)ARY,-B(QYR 1, HB{@RRAT, yC( @)M(R‘S)(R‘G)

SR SO B, T i 02kl

of R isal kydubstituesy indepéh@bﬂﬁ* k¥lectary frbAvihey, g?r@hF)donsmtlng of

oal heterocycloalk het er ocycl oal k

alkyb.aﬂeny Q@M AWl ANy alkgh ev@aa&kpavat%rﬁaycloalkyl

f’e‘e“r“? ST %ﬁ §ﬂa§ R Holeiad ], et PR g _Y‘f “ON, OR™,
C(QWRYT, 08X QyDR cyel(@am(a KRS, ;SREY e‘o‘(@)N(R& (RV S(O):N(R )(R )s
-CUb R IR ROt N g IR s om
N(R'YSEIRL N %%mﬁgl&(a %\)(@iﬁw Iélmle? ?(5 sub?f(lﬁm)ent s
'N(Ffiﬁggbiwgﬁ ?(I% E@z%gﬂg‘&ﬁﬁm%g group consisting of

1alean . aréllﬁdé‘p/éndé}m/ #é‘?éé‘iéﬁ fror &P bistdting of H,

cycl ozﬁ kenyl, heterocycl
alkyh atkenyt pdtyol, oy Claialiof, cy@iqalkylalkyll, hbterocydiealiyloar yl |

heteP@@@i;gélﬂ{/l&%sl 1\%&@5% Fg'\geroagﬁg\eter%alﬁ%ﬂl ayylsysioalky,

arylhebeAcadioRIg), (FRE@Ikyl, R'-cycloalkyl, R'®-cycloalkylalkyl, R'-heterocycloalkyl,
R'®-heterocycloalkylalkyl, R'®-aryl, R'®-arylalkyl, R'®:heteroaryl and R'-
heteroarylalkyl; or

R'™, R'® and R are

R23 o R23

RJZ)O Rgg\\{o A ¢ g
N (nk \<Lnr\%2)m | (B~

wherein R*> numbers 0 to 5 substituents, mis 0 to 6 and n is 1 to 5;

;‘

R is 1-5 substituents independently selected from the group consisting of
alkyl, alkenyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, -NO,, halo, heteroaryl, HO-
alkyoxyalkyl, -CFs, -CN, alkyl-CN, -C(O)R'®, -C(O)OH, -C(O)OR", -C(O)NHR?,
-C(O)NH3, -C(O)NH2-C(O)N(alkyl)s, -C(O)N(alkyl)(aryl), -C(O)N(alkyl)(heteroaryl),
_SR'®, -5(0)2RZ, -S(O)NHs, ~S(O)NH(alkyl), -S(O)N(alkyl)(alkyl), -S(O)NH(aryl),
-S(0)2NHs, -S(0)2NHR'™®, -S(0)2NH(heterocycloalkyl), -S(O)2N(alkyl)s,
-S(0)2N(alkyl)(aryl), -OCF3, -OH, -OR?, -O-heterocycloalkyl, -O-cycloalkylalkyl, -O-
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-C(=NOR 5)R16, -P(O) (OR 5) (OR16) - N(R15)(R16)
-N(R15) C(O R16, -N(R15)S(O R 6, -N(R15)S(0O) 2R16,

wo NoRb&ERB( O) 2N( R16) (R17) - N( R15) S( O) N( R16) ( RL7}GT/US2005/020446
-N(R15) C(O N(R16) (R17) and -N(R 5) C(O) OR16; 15 R15,
R16 and R17 are independently_selected fromthe group
consisting of H, alkyl, al k'eﬁyl al kynyl , cycl oal kyl ,
cycl oal kyl al kyl , heterg& cIoaIkyI

heterecmloawlaﬂ@/ﬂ iebiHal WIHR ar-M(alkul)y Holary lalkyties & @aylgliyl)-

ter oy
(et B LR - SHEACINY NGBy
NHE‘:(@)NYaikylﬂblw_/l alelkw B%@)Nela(@lkpiyyw a%ml(o alkyl aIkyI
heperocycl oal k
ANHETOMFEY N (P oAk, SH18DNGaky @l Nékméowa (alky)
a /0 8233 R23 /O\oM~Oor\I
and Wa%!?}%&@%ﬁf(ﬁlk?ﬁ%{n R23 nunbers 0 to 5
s ulos two IR'Ansoieties sn @diaceht aacbans sarlbe dinked Rigethsr to rm
subsg_zﬁc%uents pndependently sel ected fromthe group
onsi ng 3( 5 al kyl, al kenyl, aryl, arylal kyl,
arylél ey | al kynyl - NC2, hal 0, heteroaryl HO-
al kyoxyal ky CF3 -CN, alkyl-CN, -C(O R19, -C(O)()—L
- CHYY (AR oﬁ%ﬂ R&Oyl ap@glng@rlo)aw?lkl
g\oggﬁ(glkkypyqlﬁglkg ggylyh@o subs M&@y' heteroaryl or
S(O) NH( al kyl -S(O) N(al kyl) (al kyl
et M b yi ) S0 IR, -&g‘zNHR}{g?‘ .
- SaOp 2N ieat eaa:fcg;f:ineadtlkyll ryclo&ikd), 2iXtlabkylalyl, Béterocycloalkyl,

heter@éyéggﬁgl@%' @kédalkw?ﬁqrggﬁﬂe&pmwlalw \Rfikenyl and alkynyl‘

groufiaR/ RS F7 R°PRT/ RS0 R'0ROAA8 ROTR' R12 R13and R“are
het erocycl oal kyl al'kyl, ZNH2, -~NHR20,” - N(al kyl )2
lndepﬁosieytlhuraywyszltuteﬂ(caarr%ubﬂtwew by(‘ht,q 6erarqu>lam$<mdﬁpendenﬂy

selep%@rgrﬁf% y%ﬁé%ﬁg of %@’ky%ém%l %cfl?ajllkyl, cycloalkylalkyl,

cycledlkahidy hpterayiadlkyll hétdragydloalky BIKS(, @riZiRabylalkyl, heteroaryl,
heterRRIATRY Ridy i PR e QRed O L ONE R'™), -sR™,
-S(O)N(R"HR PR(-OH MBI Y ,)-6RONR™)(R™), ~C(=NOR™)R®,
-P(O)(OR™)(OR™), -N(R™)(R'®), -alkyl-N(R"®)(R®), -N(R"*)C(O)R®, -CH,-
N(R™)C(O)R'®, -CHo-N(R'™)C(O)N(R'®)(R""), -CH2-R"®; -CH.N(R'™)(R™®),
-N(R™®)S(O)R™®, -N(R"%)S(0)2R"®, -CH2-N(R'™)S(0)2R"®, -N(R™®)S(0).N(R'®)(R"),
-N(R™)S(ONR™)(R"), -N(R™)C(O)N(R™)(R"), -CHz-N(R'*)C(O)N(R'™)(R"),
-N(R"®)C(0)OR'®, -CH,-N(R'®)C(0)OR'®, -S(O)R®, =NOR', -Ng, -NO; and -S(O):R";
and wherein each of the alkyl, cycloalkényl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
alkenyl and alkynyl groups in R*' are independently unsubstituted or substituted by 1
to 5 R** groups independently selected from the group consisting of alkyl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, aryl, heteroaryl, halo, -CF3, -CN,

-OR", -C(0)R", -C(0)OR'", -alkyl-C(O)OR'®, C(O)N(R")(R"%), -SR"®,
-S(ON(R™)(R™®), -8(0)2N(R™)(R'®), ~C(=NOR'*)R®, -P(0)(OR'®)(OR™®),
-N(R™®)(R"), -alkyl-N(R"®)(R"®), -N(R™*)C(O)R®, -CH.-N(R'®)C(O)R'®, -N(R'*)S(O)R'®,
-N(R™®)S(0)2R"®, -CH2-N(R™*)S(0)2R®, -N(R'®)S(0).N(R"®)}(R""),
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or two R 18 noieties on adjacent carbons can be |inked

together to form Cz;O> 0O 5 S5~ ~-d or S-1-0 R19 is
wa@bdoghes2eycl oal kyl , aryl, arylal kyl or het eroargt/aslog$o20446

R2 is al kyl, cycloal kyl, aryl, halo substituted aryl,

aryl al kyl, heteroaryl or 10 heteroarylal kyl; and

wherei n each of the al kyl , cy@loal kyl ,

N BN S, B T RN ) Ol N R QA R,
- #é}@(%@wﬁaidw Négl'ﬂye;@ jomrtd. IQJ, @\wh“" QNQ%ESS(QI}EfﬂaBd -S(0).R";

R1or twe Fl ndepmdianm(yGMQb@ﬂlaQMdadJom be linked bygether to
1.to 5 } groupspi ndependently 15 sel ected fromthe
g?p |st|n8/ al kyl, al kenyl, al kynyl,
oal 40 eyc yl al kyl, cycl oal kenyl
formheterocycloalky]mé)lheterocycloaIkyIaIkyI aryl ,

?bg?él'vmén R eRTasM selettBHaFdM b ?Hﬁ)éd coﬁﬁhﬁ’ng
(0B Nfﬁig NE SO RE G a%p’ Rl

i M e )

N(mf)is(a»nt(mb Rfé FN(BlGHzFN P)SHDNRRE) (R"),

| N(R1%%§%%Eé%%%%@%%g N Fél)@éet%er can be a C, to G4

chain Mlﬁr@)rﬁbgl%m)dr% lv% or Nﬁ@é@)r%@r‘ﬂ()%%h%}e&aced by —C(O)-

. or —Mlg @r‘g Iaqueyqd @K gr Wi‘th(usge mtomg3o whigh (thqy arg attaghed, form a

( E/) seach of the al kyl,
StOZyrE' o kenypg g 3‘5‘ ky@ﬂwgﬁ gll?(?yl al kyl, 25
heR&t isciytd E@rmyrbs lriniependeyw salekiddafirduyl theagrstp consrstlng of alkyl,

akof oy pudfeioh Hlloa BiRloistedliein, nefedpileailea

hete@cﬁcy@ldm?lélkyledr)h}’aﬁ,rlalk)ﬂ RetBPFa r%wrobﬂﬂ&m?n%m LgN, -OR?,

nSI S

Q)ﬁu SRR cGLOMLTARRED, Ty SOOI, 240) 2N<R24 R25)
ot 'P@ﬁ@m%@wa@m Ao

CHgBN(R OQQM&N( B8 (OFRY) N(AR B( :
N ENEe) ) N RIS n?dé%“ﬁ E&@%%%%ﬁ
-CHz N(RESC @R BRBERSZ-NIRRYEX S @RZWMCWﬁﬁ@ ORRLY(OFR** and
-S(0)2 2% and wherein each of the alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkenyl énd alkynyl
groups in R* are independently unsubstituted or substituted by 1 to 5 R groups
independently selected from the group consisting of alkyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, halo, -CFs, -CN, -OR?, -C(O)R**, -C(O)OR?, alkyl-C(O)OR?,
C(O)N(R¥)(R*), -SR*, -S(O)N(R*)(R®), -S(0)2N(R**)(R®), ~C(=NOR?R,
-P(0)(OR*)(OR), -N(R*)(R®), -alkyl-N(R?*)(R%), -N(R*C(O)R?,
-CHo-N(R*)C(0)R?®, -N(R*)S(O)R%, -N(R?)S(0)2R?, -CH»-N(R?)S(0).R%,
“N(R*)S(0)2N(R™)(RZ), -N(R*)S(0)N(RZ)(R™), -N(R™)C(O)N(R®)(R)

© -CHx-N(R*C(O)N(R®)(R?), N(R *)C(0)OR?, -CH,-N(R?*))C(0)OR%, -S(0)R?* and

-S(0).R?*;
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WD 2006/ 065277 PCT/ US2005/ 020446 -8
-N(R15) S(O N(R16) (R17) -N(R15)C(O N(R16) (R17),
wo &@dgoseR s) CCO N(R s) (R17), - N(R15) C( O ORL16, PCT/US2005/020446
-CH2- N(R15) C(O) OR 6, -N3, =NOR15, -NOX2, -S(OR15 and
-S(O) 2R15; or two R21 or two R22 noieties on adjacent
carbons can be |inked togethe? to C 4,0 form~-0O or
- Ss 05 and V\/n;sn R21 or R22 are selected fromthe group
cofs1, 7 @§ddR™ azeindenedengly salggted oot group consisting of H,

o S S NS e AT . e

hetemé&ﬁme%@)a I8KG]), GRAZ)clodlkR] Y Féhm l R27 -cycloalkylalkyl,

M R CE GO R

7 wher ei n, optlonally one, two or three
!
andﬁ?ng%(:%rrgg@h kglén be repl aced by -C(O- or -N(H)- and

R1B"4isdl - Ezmgbstm@e'ut&mdemendenﬂyesabcm tromuthiecdroupespnaiséing of

alkyE gsly 5 Il IR AsTorrs TR EATECH, Sbrofie, BN GoI10R™,
- (@)Nm%gecbdc)mampgz gwgggfeg;w éiyll)nQSf@ Na(bm;,u hetard@ewyl _SR%,

S S (RRb PO sl SIS Bliy R (a5 OUNANVD, -S(O)eNH,

-SOREEKYS &“@W B?gz&?%ﬁ%%%&‘%%x??%@ym%k
-S(O)g@@wﬂ)m@') (F@H)5 -Q ( )@\K‘m‘)“{m”ﬁwl ‘QKWWH%)Z ]
-O-ef b STBA ey B %‘ﬁ%%ﬁﬁ%m% Kot o pos,
-N( af)NéIR24 s @bam% v CINBH O S(hf)l@&l\l RzNH%(ZO)NH(aIkyI)
NHCIQ RS R koS e Bl QN Elsipd e NI G B ety

NHS o TR @zﬁ”@iﬁﬁmﬁ NERARRRH )
and ﬁNaIbull Sgﬂ))aNl@lkyl (lagtyd;)r oc?/cl oal ky: kel het er aar vl

o eg%a%f ? (13{ I%QI é@ﬂ?)%ylaq{dﬂ'eg? ?M( bﬁﬂ?ﬁ)s in %’23

ar 3291 iﬂcmlmm_lﬁﬂtbélkylyaqw beylalikyl etsbtero=aybst hdtetsylykyl to

endent |y selected fromthe group

coH%qV qehtﬁﬂaéw ' nd\Qﬂs K oankyH Is adoafoky d$ pat Rm'oneﬂw
subsfiﬁc%tled (%getn?f mt?'-_a%%ﬂo% AlfsCF £8(0)- Céh‘\d W4 bont{ BP flot optionally

substituted phen’yl;
provided that neither R' nor R® is —C(O)-alkyl-azetidinone or alky! di-substituted
with (-COOR" or ~C(O)N(R™®)(R"®)) and (-N(R"®)(R"®), -N(R'"*)C(O)R'®,

~ -N(R™)S(O)R™®, -N(R'®)S(0)2R®, -N(R"®)S(0)N(R"®)(R""), -N(R'®*)S(O)N(R'®)(R""),

25. - —-N(R)C(O)N(R™)(R"), -or -N(R'2)C(O)OR'®);.

30

provided that when R' is methyl, X is ~N(R%-, R%is H, W is —-C(O)-and U is a
bond, (R®, RY is not (H, H), (phenyl, phenyl), (H, phenyl), (benzyl, H), (benzyl,
phenyl), (i-butyl, H), (i-butyl, phenyl), (OH-phenyl, phenyl), (halo-phenyl, phenyl), or
(CHsO-phenyl, NOz-phenyl); and when W is a bond and U is -C(0)-, (R®, R%) is not
(H, H), (phenyl, phenyl), (H, phenyl), (benzyl, H), (benzyl, phenyl), (i-butyl, H), (i-butyl,
phenyl), (OH-phenyl, phenyl), (halo-phenyl, phenyl), or (CH30-phenyl, NO2-phenyl);

provided that when X is -N(R%)-, R" and R® are each H, W is —C(O)- and U is a
bond, (R®, R* is not (optionally substituted phenyl, optionally substituted benzyl),
(optionally substituted phenyl, heteroarylalkyl) or (heteroaryl, heteroarylalkyl);
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C(O N(R24) (R25), -SR24, -S(0) N(R24) (R25),
-S(0) 2N(R24) (R25) - C(=NOR24) R26, - P(O) ( OR24) ( OR25)
wo NoRBée2(R25), -al kyl - N(R24) (R25) - N(R24) C( O) REST/US2005/020446
-CH2- N(R24) C(O R25, -N(R24) S(O) R25, -N(R24)S(0O 2R2s
- CH2- N(R24) S( ) 2R25 - N( Rz4) §(0) 2N( Re5) (R26)
-N( R24) S(O) N( R25) (R26) - N( R24) O N(R25) (R26), 30

_ oRBoNRg dareers & bany\Woia ), O RRa g a ring with

the EQ@ﬁp WY g@gg@g&@gfﬁgﬁ riod oFBfk,. SRR, Aiich 26 ar e

endent e group consi'sting of H

aI ;pyoyudegctmammﬂxnsyu kUllaF@Haan cyabxouticcal-@(ﬂ )(R)-,

%:'g ya L’@b?gm a‘?iﬁ?%ghﬂ)y?ly l'gfi;%gﬁl?&?&) i Keferoaryl) and

R @M@é@@héﬁb«hheﬁx?s | RY Al are not —alkylaryl- +S0;
R /-heterocycl g %ggf het er ocyc oanoy A &ary et

|
N(RR2BR a) wherwﬂ al?%/HZﬂW@R Reta@asylbaryl 5 and
é 5\%8 rjrﬁh is E{Wat}/?h Hﬁz SUASHLE g\ﬁ{éltrélpl B! is ~OCF;,

epende ected fr grooup’¢ ng of

@)Uﬁél S@HCFs&ISIOWKYH »S(QYelkyhalS40)CHiB,, -S@),CF-CF,

ool e 55@%&%%&%@3&6 ~AO NS

wheréih@ﬁ(@ww%ér@qh@é@@wér)uy seRs¥A8d fr éFQLﬁ) conS|stmg of H, alkyl,
S(O) NH(al k S(O) N( aI kyl %{ql 18 18
alkenyy, gymg@gqyw)etemgmpgmrarm@nc@ mus& alkyl 'R"®-cycloalkyl, R"*-

hete_rgg@%@aﬁzyy* %194 aﬁéc%)z% aﬁ(a‘?yl ar d ?J)rlﬁ Q—I ~CHagd X is ~N(R%)-;

then BF lFeHer ocycl oal kyI -O cycl oaI kyl al kyl ,

- 0. het. | qal k IaI CNHR29, - N(al kyl ) 2,
i NPE?‘&"?%‘?%%)V%G kl?ﬁdaq 'kyl ) (het er oaryl al( kyl 3/ )
- NECEAR2%are 0) NH2 NHC( O NH(al kyl ),

-NHC( O) N(al kyl ) (al kyl), - aIkyI)C(O)NH(aIkyI)

-N(al kyl) I kyl) (al 5 -NHS( O 2R29$
NHS( O) 2 ), -NHSO)2 yl)(&kal) /
N(al kyl){B( O 2NH( al kyl ) and //
-N(al kyl) (al kyl) (a 228 is al kyl;

cycl oal kyl, arRQAI kyl or het elj:éar yl al kyl ; and

cy cloalk |, aryl, arylal kyl heteroaryl

Whefﬁa[%r @dF%JPmCW:I a'ky'pat!ﬁ@méaalpﬁ%wl %MOWWQI( iy andrﬁj together
with'tfle @ fiifa fhichin8p by BbEAGY i §"H°ﬁ¥e’n§tb%d SRRyl group,

opandiliy substituted phenyl;

N_'_ﬁ21a

%@\O or iﬁ%
N a
\R21a

N\
R21 a

where a is 0 to 6 and R* is alkyl, alkoxy, halo, -CN, -OH, -NO, or haloalkyl;
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15

provi ded that neither RL nor R5 is
-C(O -al kyl -azetidi none or al kyl di-substituted wth

w(@ 200606257 or - C(O) N(R15) (R 6)) and (- N(R75) ( RLGRGT/US2005/020446
-N(R15) C(O R16, N(R15)S(O R16, -N(R 5)S(0)2R16,
-N(R 5) S(0) 2N(R16) (R17), - N( ng(O) N(R16) (R17), 25--
--N(R1) C(O N(R16) (R17), - or. ﬁ( 5)C(O)CRl6) prow ded

! ha%bfd\'{i’-’g S nqtj‘-l,n%@ﬁﬁwxyvﬁgrelﬂﬁg)lg Sﬁ@ctqdjrom) the group

conél@lﬂﬁg)df all?ﬁl‘ﬁﬂh‘:ldalk)ﬂ %nd@%ﬂ)dg?ﬂnﬁlﬁéﬁtb R@nyaﬁgﬂ%}"a]lkyl -R%,

Wh%ﬁ@héb)'s S@lﬁﬂted {he giswergansistiog of( CH30- phenyl ,
yl); and when Wis a bond and Uis -C(O)-

(N%h%ﬁgp is not 30 (H, H), (phenyl, phenyl), (H,

pheimehyl sylisditaiel, with) alkyhenzyl , phenyl), (i-butyl, H),
(i-butyl, phenyl), (OH phenyl, phenyl), (hal o-phenyl,
phenyl - %;nyl , NO2- phenyl); provided that

i and R5 are each H Wis -C(O-
, R4) is not (optionally

subst i\t ut ed he yl, optional substituted benzyl),
(opndoNal |y substit uther}eh"eR%l,s sedeaeddrorhahé ghgumeonsisting of

al kK ; WD 2006/ 065277
H "ﬁ%ﬁ%&gﬁﬁé/%4g‘g{% aﬂpd%jl:(ﬂed that when U is a bond,
Wis %ﬁ % and R3 and R4 forma ring with the
z chthe ed, Rl is not
H phenyl ; ed 2 when X is - N(R5)-, U
J)(R7)_, (R3,R4) is

(H, -NHC(O) al ky eter@aryl) or (H
al kyl - NHC( O - al kyl - heter oaryl); and 5 provided that
R5 are not '

22:hen X R5) d
R\ Q;rr\ - 502 &gq/(:a%a) wherein R75 is H and
[ roaryl ovi hat when Rl is R21-aryl
al kyp, Mﬂ«r\e%rl?zl is +sOCF3, -S(O CF3,
-0 2CF3, -S(O al kyl ™>S(0) 2al kyl, -S(0)2CHF2,

R225( 0) 2CB2CF8, CI:FZCHFZ 2, -OCH2CF3, -SF5 or
%Ez 10 wrere INi;jZQd R16 are
ndeq ly selected f ow;jge group consisting of H,
et erocycl oal kyl, aryl

enyl ] cigl oallk
heteroaryl R18-3 -cycl oal kyl, R18-

IkyI R18- aO/J/ and R18- heteroaryl Uis a
;andX| - thenR5|sH
hat aheh U \_/ ond

R22

In another aspect, the invention relates to a pharmaceutical composition
comprising at least one compound of formula | and a pharmaceutically acceptable
carrier.

In another aspect, the invention comprises the method of inhibiting aspartyl
protease comprising administering at least one compound of formula | to a patient in
need of such treatment.

More specifically, the invention comprises: the method of treating a
cardiovascular disease such as hypertension, renal failure, or a disease modulated by
renin inhibition; the method of treating Human Immunodeficiency Virus; the method
of treating a cognitive or neurodegenerative disease such as Alzheimer's Diseaee;
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15 R3 and R4 are alkyl, RRZ1 R2i R21 where R21 is

hal o, -CN, al kyl, al koxy, hal oal kyl or hal oal koxy, or
woRosnes2R4, together with the carbon to whi che¢res20es/e0446

attached, forma 3-7 nmenbered cycl oal kyl group, and

RlLis OPPR22 --- NR2l1a C gHor N, R21a N 20 NR

21a V\,here ais 0to 6 and R224s al kyl , al koxy, hal o,

-NO2 or hal oal kyl; WD 2006/ 065277
the p@mwgbmmmw@smqgns Ihélﬁd rbips tieatment af matudy; 2tkesnethod of
S

lnhlﬁmﬁéﬁﬁhg}sﬁog oﬁ'%gcht ‘?rln%) % %r{"g OD@Agﬁﬁé,plﬁ]ﬂeeﬁg {i’éncer, and
ova@dak gblncer; ah#the R?éﬁhodﬂiemtabmnaaﬂoio&oalaéﬁzyrﬁdsffbo&xample

inhilffigy of BASesdia e B s e Pegmanteal Tapgapfetions. Said
metﬁb@‘é@tr@?ﬂféﬁ’\}t écf]gpnﬁ%ec aHmlﬁ'gié?FPngat Iééétréhe eél‘ﬁpouﬁh' of iéinSula I to a
patient in need of such treatment. In partlcular the mventlon comprises the method
of treating Alzheimer’s disease comprising administering at least one compound of
formula | to a patient in need of such treatment.

In another aspect, the invention comprises the method of treating Alzheimer’s
disease comprising administering to a patient | need of such treatment a combination
of at least one compound of formula | and a cholinesterase inhibitor or a muscarinic
m4 agonist or mz antagonist.

In a final aspect, the invention relates to a kit comprising in separate
containers in a single package pharmaceutical compositions for use in combination,
in which one container comprises a compound of formula | in a pharmaceutically
acceptable carrier and a second container comprises a cholinesterase inhibitor or a
muscarinic my agonist or my antagonist in a pharmaceutically acceptable carrier, the
combined quantities being an effective amount to treat a cognitive disease or

neurodegenerative disease such as Alzheimer’s disease.

DETAILED DESCRIPTION:
Compounds of formula | wherein X, W and U are as defined above include the

following independently preferred structures:
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N R22 01, G and /' R22 10 In another aspect, the
invention relates to a pharnmaceutical conposition
w@ovpneRing at | east one conpound of formul a |pEdsmos/020446
pharmaceutically acceptable <carrier. In another
"~ aspect, the invention conprises the nmethod of
i nhi biting aspartyl proteasd3onprising admninistering
at | east one compound of forrmula Ito a patient in 15

ne¢d of such tré¢dtnment. MiGe specificaHy, the
of treating

i nyention conprises: th
L PO RO A o caias 18 4o T wld e bttt pawond @i (RO (RY)-. In
in inhibition;
compBlindSf 16fmAadCoay ﬁér‘%unéf’éféﬁ%%%??c. ency Virus:
t hé will tieodnderstaoddhiet sigca the gefinitioa afrR’ is the same as the definition

of RygithBR & Gaaui ) perpehas A S5 BBt ista, Bangand U is a
bond NhSLD)-j FBIHb-a L no- -e(RP) IR er -N Ziéff@ré quialent to compounds

mal aria: the method of i nhi |t|n epsin Dfor t he

of farpedt hiherein Uishepndrand W ischbeNdor atar, “Aber 1Ol O

. and the nmethod of inhibiting protozoal
c Hﬁz@f?rea& q\f(or exanpl e inhibition of plasnodi um
f al\/tnrﬁa:rremrted‘ mmphlends ehthesinvenliori argtiosensfdotmoiasiB wherein U
. i net ho tment ni stering at
1S asgggtor 'ﬁ%s%8 W&f‘ﬁlﬂq‘zwﬁntgfg ﬁgglfl ent in need
Of Aﬁbtﬂertg“r@apfwmefeh@dﬂﬁfnﬁpcmﬂcw of fbhﬁul&V%ﬁhaPWherem R2 is H.

copprigessthe ne of treatlng zhei mer' s di sea
coffpr sulﬁgaa@rﬁ rﬁrgtmeiqﬁgbatseﬂ%(a@ fmt%w@pmﬁlstmg of alkyl,

cyclblk hg?clgél‘kg%lmtmﬁgfody& ; sz,fteﬁdb%ldarlgf’r’ée ﬁﬁ’e%"ﬁ’ ! dé}glfalkyl

ano e I nventi [[TSES
hetereasyt, |hegemuazyieikmahak> @Olzfméb(ﬂe)(l%&fﬁ )si®ig, -CN, -OR?, -C(O)R?,

BTSRRI, BRI TP, 240 AT, R,
-N(R"TJ(o)Rhest (B §seo)rH| iR S0)m (RIS @), niNgR' )T (@IDRT 8hd
—C(._NOrI-rI%Rgnt agoni st .

R°, R*, R® and R’ are preferably selected from the group consisting of aryl,
heteroaryl, heteroarylalkyl, arylalkyl, cycloalkyl, heterocycloalkyl, heterocycloalkylalkyl,
alkyl and cycloalkylalkyl.

In a group of preferred compounds

U is a bond or —C(O)-;

W is a bond or —-C(O)-;

X is -N(R®)-;

R'is H, alkyl, R?'-alkyl, arylalkyl, R*'-arylalkyl, cycloalkylalkyl, R%'-
cycloalkylalkyl, heterocycloalkyalkyl or R*'-heterocycloalkylalkyl,

R%is H;

R® is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R?'-
cycloalkylalkyl, R*'-cycloalkyl, R*'-aryl or R*'-arylalky!;

R* is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R¥'-alkyl, R?'-
cycloalkylalkyl, R?'-cycloalkyl, R*'-aryl or R*'-arylalkyl;

R® is H, alkyl, R¥"-alkyl, arylalkyl, R*'-arylalkyl, cycloalkylalkyl, R?'-
cycloalkylalkyl, heterocycloalkyalkyl or R*'-heterocycloalkylalkyl;



In a final aspect, the invention relates to a kit
conprising in separate containers in a single package
w@bmsoeeeut i cal conpositions for use in conbi NEET/US2005/020446

15 in which one container conprises a conpound of
formula | in a pharnmaceuti cal1 y acceptable carrier and
a second cont ai ner conprises ﬁ chol i nest er ase

P T el Ry aieRuoRg e lalied, RE iyl o S
cyclsémgl'an&ﬂ F‘iﬁlf’c:}/dddl , REL I&“R@f&yalkwae anount to treat

gni't’i ve di sease’ or eurodeg tive dlsease such
R&szaibylneydeammaqse:yc@am;pg-a«ymammgm Palloh:R?'-

COIW of $1 nd U are as

cyclgd Iﬁlgg?}é f%gumgé %Fm I I’%%%%yi ndependent |y
preferred structures: N R2 N | RR38 N R2 Ro1: ; R?
-R~, N~IN R - R-NR R R6- | @\ R311TR-0

R3IIR3I dS(Q 1-2 U/ UtS(Q)l- W4 RRAR 25 1A
IBICID 6 RR'RRN N2 2 R,%NCRNCR R7

\~II\NRR7T R/ RR1 R 7R6 RL U R3 1l ~NNN R ~N
5 | 925-, IR"®\ahd- RFé HR HﬁsFallEyIVwkﬂ&%/ 065 :
- POReMRAIRN 9394850, -0 WbY, CTO)ES, -cHNE™SCOINEB™)E'™) or
-CH(F{15)(R16), ~
nis 1;
mis1;
10 R'® is —~OR*
- R¥isaryl
and
R? is alkyl.
In a group of preferred compounds
15 R®, R* R®and R’ are
J‘I‘\/O , g‘/\/O ’ .%E/\/qu o ;21.

R' and R®is H, CHs,

R

or,,%

R21
20
In an additional group of preferred compounds;
U is a bond or —C(O)-;
W is a bond or —=C(O)-;
X is =N(R®)-;



In conmpounds of formulas IAto IF, Uis preferably a

bond or -C(R6) (R )-. In conpounds of fornmula I G and
wo bhoslobs2g7 preferabl y-C(O-. It will be under steorusives/020446

since the definition of RL is the sane as the

definition 5 of R5 when X is -N(R5)-, conpounds of

formula |I' wherein Wis a bondﬁa-nd Uis a bond,

-S(9-, -S(92-, -(O-, - -C(R6) (R )- or N(R5)

ar gx dg W, \egtkwamtaxk Ip alnszl$ szhr;ﬂakay b?clba %;Il@jl nR%J-I s

on is a :

cyclo@k*w@jjl( etemcyctqﬁyl %i% beterr@wcéaalmﬁzﬁwunds of

t hez2ipyention are those of fornula IB wherein U 10 is

a bond or those of fornmula IB wherein Uis

- CFR83 @lky), cyc{mﬂtmwgcmmaw pngf anytalkylcBAbalkpti R20¢
S

5 vl BB S S B o Foteiaky ST oary,
hete’#bkydloalkﬂ?’ﬁbté&bésydloalR}’I@lk‘?ﬁ'FWJh@t@warle%&?'H?‘%‘é‘té’r@bh){' R?'-

eterocK l'al kyl, afyl, arylal kyl het er oar yl
hetafeeyqierl yhcalFRyrhetﬁmCddoathMtalbd& (R9) (R10) (Rt9), -SH,

e

cycloalkRalkyi, Flazi)qycloaﬂ()ﬂzlﬂ 4P, IR, -arNaRyl, HetE)datdalky!, heteroaryl

10 et SRR R B AR roroendcF

hete‘rb@yméémymmﬁé rs‘e@@ﬁjc?bnoamyﬁlkw yl, heteroaryl,

etgroaryl al kyl,, cl oal kyl 21
ooy alkah i iRy alay sRELania s oy cloatiplalk R and

cycISéﬂRgI%gJa/\(g{e%% o'aﬂ(ya/kgi BQQSgﬁ%QrSE@@ngR&POUHdS U
- NERAY atkytz@yéabaneﬂakylacqualkmaw dylalkydy R 'adlkyl, Ret

SRR A TN Y E e e e
hetér@cydlodﬂ%/ll ﬁet@lrdm}cloaw;ﬂénkil W"-%'e'l@rbar;ﬂé(lkkpﬂzk}‘\bter@ébw R?-

aryl al k % cycl oal kyl al
heteroaycigal 36;9"184 heﬂ@rpcwlpalkalalh:m aryi al kyI 30 R4 is

al W'l&f EFR%'C%@?EMIW' cycidEkAahiy ! ary iR Rarélllq‘?ll eyt
cycloalkylalkyl R®'-cycloalkyl, R*'-aryl, R*'-arylalkyl, heteroarylalkyl, heteroaryl,
20  heterocycloalkyl, heterocycloalkylalkyl, R*'-heteroarylalky!, R?'-heteroaryl, R*'-
heterocycloalkyl or R*'-heterocycloalkylalky!;
R'®, R"® and R" is H, cycloalkyl, cycloalkylalkyl, R"®-alkyl, alkyl, aryl, R™-aryl,
A 923 RZ o
i
18 X n\) )
R -arylalkyl, arylalkyl, or e
nis1orz;
25 misOor1;
R is —~OR? or halo;
R? is aryl or halo substituted aryl;
R? is alkyl, aryl, heteroaryl, R%*-alkyl, R%*-aryl, Rzz-heteroaryl, halo,
heterocycloalkyl, -N(R'*)(R'®), -OR", -NO,, -C(O)R"®, -N(R'®)C(O)R®,
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cycl oal kyl al kyl , R21-cycl oal kyl, R21-aryl or

R27-arylal kyl; R5 is H, alkyl, R2l-al kyl, aryl al kyl,
wodbsmeghal kyl , cycl oal kyl al kyl, R21- cycl oal kpdBUK30b5/020446

het er ocycl oal kyal kyl or R21-heterocycl oal kyl al kyl ; WD

2006/ 065277 PCT/ US2005/ 020446, . -14 R6 is al kyl,

cycl oal kyl al kyl , cycl oal kyI 1a@ryl aryl al kyl

| oal k ccloalkl
N B R ST, SRR ) o
. o yIaIkyI cycl oal kyl, aryl, arylalkyl
C@m}gﬂ , R21 cycl oal kyl aI kyl , R21- cycl oal kyI ,
FOR"PRehalrylalkyl; RR23 0 \ r 5 R15, RL6 and
R17|sH R18- al kyl , aIkyI or m R21 is alkyl, aryl,
andn,| o, -OR15, -NC2, -C(O) RIS, |
C}FIiZBN(H]&);;W(p ) N(R16) (R17) or -CH(R15)(R76)} nis1i;
msl 10 R18 is -OR20 R20 is aryl; and R23 is al kyl.
I n 1ds grodeh that the @a&qrtsdofd@ﬁjsulmwayr& Rpladet] Wit 140 silicon

atorR¥ s8/16ng a4l Hiefly redulfethetid afd safishdp s H CGB. a

As used above, and throughout the specification, the following terms, unless
otherwise indicated, shall be understood to have the following meanings:

"Patient" includes both human and animals.

“‘Mammal” means humans and other mammalian animals.

"Alkyl" means an aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 to about 20 carbon atoms in the chain. Preferred
alkyl groups contain about 1 to about 12 carbon atoms in the chain. More preferred
alkyl groups contain about 1 to about 6 carbon atoms in the chain. Branched means
that one or more lower alkyl groups such as methyl, ethyl or propyl, are attached to a

" linear alkyl chain. "Lower alkyl" means a group having about 1 to about 6 carbon

atoms in the chain which may be straight or branched. Non-limiting examples of
suitable alkyl groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, n-
pentyl, heptyl, nonyl and decyl. R*'-substituted alkyl groups include fluoromethyl,
trifluoromethy! and cyclopropylmethyl .

"Alkeny!l" means an aliphétic hydrocarbon group containing at least one
carbon-carbon double bond and which may be straight or branched and comprising
about 2 to about 15 carbon atoms in the chain. Preferred alkenyl groups have about 2
to about 12 carbon atoms in the chain; and more preferably about 2 to about 6
carbon atoms in the chain. Branched means that one or more lower alky! groups such
as methyl, ethyl or propyl, are attached to a linear alkenyl chain. "Lower alkenyl"
means about 2 to about 6 carbon atoms in the chain which may be straight or
branched. Non-limiting examples of suitable alkenyl groups include ethenyl,
propenyl, n-butenyl, 3-methylbut-2-enyl, n-pentenyl, octenyl and deceny!.

"Alkynyl" means an aliphatic hydrocarbon group containing at least one
carbon-carbon triple bond and which may be straight or branched and comprising
about 2 to about 15 carbon atoms in the chain. Preferred alkynyl groups have about
2 to about 12 carbon atoms in the chain; and more preferably about 2 to about 4
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NOH R21 or "~_R21 20 In an additional group of

preferred conpounds; Uis a bond or -C(O-; Wis a
whondoen27C(O -; X is -N(R5)-; WD 2006/ 065277 PCT/US2005/020446

PCT/ US2005/ 020446 -15 Rl is H, alkyl, R21-alkyl,

aryl al kyl, R21-aryl al kyl, cycl oal kyl aI kyl, R21-

cycl oal kyl al kyl , het erocycl oal7kyal kyl or

R21- het erocycl oal kylalkyl, R2 is H R3 is alkyl,
carhgyraigankin hekshain C@fﬁlﬂchéﬁy’me&rﬁ that oaeydrahksyd Lower alkyl groups such

as ’%@’?VQ EHV' %ﬁogﬁy? \%‘ %e't%e? ﬁ%?@f@%kﬁ%%h%m ieweyralkynyl"

medie! aiauiooabdotle cadopraeiel inahk vhalrk ich may be straight or
R21- heteroaryl al kyl, R21- heteroaryl,

branghegk BW‘CI”BB'InQﬁX%YﬁPIPQWf ﬁéﬁ@b'@@‘@!%gkwlﬁ ingluderethynyl, propynyl,

2D, By BB R SRR Y ol byt

RzilAlayl 'yﬂneaﬁ& B{mry)hadtlcwhonbeycmcmﬂrmhlabymlc, nr’@?é)%t@ﬁf ddmprlsmg

abow‘zq Séﬁgﬁ ﬂ?c@@t’o het er 0 %%}qu)(%%lgiabout 10 carbon atoms. The

aryl Ges 8y @@Nbbg%iﬂ@hhll?%uﬁgtﬁr;fé?\ggﬁ%ﬁ%ﬁby Q{Jlééﬂtuerlﬁé &%, R'®, R2"

H, )
Rzz,@yg\p wglq@ mavKse thq)@meqalf&enylﬁmgne as deflned herein or two

l.al kyl; R6
ot R
‘2, I kyI R27 15 cycl oal kyl al kyl ,
>R2 a-@ R21- aryl R21-aryl al kyl ,
het e‘ﬁé’ar yI Ret, Iklehfhrrﬁﬁlmg' bxambﬁis%mﬁfélm@bh)}{ lgroups include
teroc a‘l kyI al kyl, R21-heteroaryl al kyl
pherﬁg %ﬁ'ﬁﬁ R21- heter ocycl oal kyl or ' ‘
RZHét@Fc%r?pYﬁéé&% KX 'a%ﬂﬁ)&'nc n‘ﬁ?nd@cﬁé @"mul C||IC ring system
cycl oal kyl al kyl , cycl oal ,
commqng@mut 5|:ng_about 14 ring atoms preferably about 5 to about 10 ring atoms,
in which one to eight of the ring atoms is an element other than carbon, for example
nitrogen, oxygen or sulfur, alone or in combination. Preferred heteroaryls contain
about 5 to about 6 ring atoms. The "heteroaryl" can be optionally substituted by one
or more R?! substituents which may be the same or different, and are as defined
herein. The prefix aza, oxa or thia before the heteroaryl root name means that at least
a nitrogen, oxygen or sulfur atom respectively, is present as a ring atom. A nitrogen
atom of a heteroaryl can be optionally oxidized to the corresponding N-oxide. Non-
limiting examples of suitable heteroaryls include pyridyl, pyrazinyl, furanyl, thienyl,
pyrimidinyl, isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl,
pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl, phthalazinyl,
imidazo[1,2-a]pyridinyl, imidazo[2, 1-b]thiazolyl, benzofurazanyl, indolyl, azaindolyl,
benzimidazolyl, benzothienyl, quinolinyl, imidazolyl, thienopyridyl, quinazolinyl,
thienopyrimidyl, pyrrolopyridyl, imidazopyridyl, isoquinolinyl, benzoazaindolyl, 1,2,4-
triazinyl, benzothiazolyl and the like.
"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system

‘ comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon

atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring atoms. The

cycloalkyl can be optionally substituted with one or more R?' substituents which may



5

10

cycl oal kyl al kyl , R21-cycl oal kyl, R21-aryl,

R21-aryl al kyl, heteroaryl al kyl, heteroaryl, 20
wedoeneyc! oal kyl, heterocycl oal kyl al kyl , PCT/US2005/020446

R21- het eroaryl al kyl, R21-heteroaryl, R21-

het er ocycl oal kyl or R21-hetengcycl oal kyl al kyl ; R15,

R16 and R17 is H, cycloal kyl, cycl oal kyl al kyl ,

be t%% é?ﬁ a?'ﬁ@}Ma?9€§|¥é$F%%ﬁhn§Py ove, o@-l[ngpgfxag@oles of suitable

morocy iy dyclozfmsursclumpcloprml cz;ycmrﬂ;ﬂ &fNbh&yl, *t%mheptyr and
substituted aryl; R21 is yl, het eroary
the s, Ngri mlthgz@gadpglps qﬁgyltﬁglpépgglpyphc epgdlealkyls mclude 1-decalin,

oS BT SH L AL o s 4 0Bt

the foNPWIrg) S( O) 2R16, - CH2- N( RL5) C( O) N( R16) ( RL7)
“N(R 5)C{O N(R 16) (R 17)_or -CHR S (R'); R22 is
- OR15 ol 0 and 5 R23V"|"’éfH or It is noteg

yl .

Iovm ng Nean fhes
both hunman and apjsml s. nmeans humans and
ot her manmal i an ‘ani mals. "Al kyl"'mﬁpeans an al i phati
hydr ocattzon group\whi ch may be styaight or branchgd
and congrising abgut 1 to about 2R carbon atons i

chai n.

“Cycloalkylether” means a non-aromatic ring of 3 to 7 members comprising an
oxygen atom and 2 to 7 carbon atoms. Ring carbon atoms can be substituted,
provided that substituents adjacent to the ring oxygen do not include halo or
substituents joined to the ring through an oxygen, nitrogen or sulfur atom.
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al kyl groups contain about 1 to about 12 carbon atons
in the chain. Mire preferred 15 al kyl groups contain
w@bmehesk7t 0 about 6 carbon atons in the chai n. p@r/asmbeeko446

means that one or nore | ower al kyl groups such as

met hyl , ethyl or propyl, are attached to a |inear

al kyl chain. "Lower alkyl" nd8rs a group havi ng about

1 to about 6 carbon atons in the chain which nmay be

st t@yghalkenyl meeartseal noNearohiatictingo ex anpitiegcliefring system

comPHshBh S 4 A5 ed BRI L ey Wi 34 288 10 carbon

atoni® WhicaoehtdfryAt: Ieé@b@é&bbﬁ%aﬁﬂoﬁ'd&bf&ﬁ&h@ﬁ hd Ekélﬁ&lkenyl ring
fluoronethyl ,  trifluoromethyl angd cyclopropyl metnyl .

can bg|qptiopely subatiutas with gRatardnageIRS caulsiituents wghich may be the

oAy doubl,e baond d .
L LY T S
abouttita aBou7 sibgutorhs. Nankipniting @xamplesd besgiEdie monocyclic

b 2
v T S B LB 3 o S . Non

‘ |imit§1g enbletdf Lok ﬁﬁﬂl‘iﬁ‘ycLi@ clEBafAlNis rﬁfragﬁh eans

at one or nore |ower alkyl~groups-sucr s ‘met'hyl ,
et hygtespcysiay means anaraaitratiomordcyela orinkidioytiic ring system

TPy | v t t .6 .
conI8y 0 5186 BTN ng TEE FERYD0G AR 3Ry 10 toms,
in which ocieeor. midom of thel atongs iexhepingssyeftersius Taaﬂélémﬁlnk othdr than carbon,
or SRR RS S e oosral . U EN L
contaifk ket hst SFRABSHBA-cRlrH O abhﬁlerU&Ed)B@EQ%ngﬁiﬁgﬁgg double bond.

contai ning at | east one carbon-carbon trip [
Thergraremaragiasentexygegrandder sulfirctethsapréseoiprtheiring system.

t.: [ ain. .
Pref@re heforbBy AR ints, PR AN Bol dbddi% G Bips phe prefix aza,
oxa erthipheftrenise ihatetrb;ayaté\r&g’vl moo%%ggggg?so %ﬁ;&g llléa/sltgbﬁmbgén,

bout 4 WD 2006/.065277 P ! .
oxyobR B Tat BRI RSRRRIVE NS RroBR B dingng™ s Nefeocyelenyl can
. | . H n

e e Y - BemEHF ing 2o Tth SubpBEfis, viarein ring
system W&fﬂuenﬁba@ dafed abave. dheunitregendssnlfur ateen ioh thehe

heterg%glr:r%ny;&%r? bé%*‘?ﬁﬁ@’ éﬁb%&l tggpg?g%%ﬂ@ﬂgw@qﬂiolﬁ{ﬁ%fé-g%de or
S,S—qjionidyenjxlqn-lﬁnﬂmgm!r}ples 8 seltdlylelmbrogclic azahstardyyclenyl groups
incluf8, £ 3 Wlrany Qobyialiend 25y Ay, 12-0hyeropyridyl, 1,2,3,6-
tetrahydropyridine, 1,4,5,6-tetrahydropyrimidine, 2-pyrrolinyl, 3-pyrrolinyl, 2-
imidazolinyl, 2-pyrazolinyl, and the like. Non-limiting examples of suitable
oxaheterocyclenyl groups include 3,4-dihydro-2H-pyran, dihydrofuranyl,
fluorodihydrofuranyl, and the like. Non-limiting example of a suitable multicyclic
oxaheterocyclenyl group is 7-oxabicyclo[2.2.1]heptenyl. Non-limiting examples of
suitable monocyclic thiaheterocyclenyl rings include dihydrothiophenyl,
dihydrothiopyranyl, and the like.

"Halo" means fluoro, chioro, bromo, or iodo groups. Preferred are fluoro,
chloro or bromo, and more preferred are fluoro and chloro.

“Haloalkyl” means an alkyl as defined above wherein one or more hydrogen
atoms on the alkyl is replaced by a halo group defined above.
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about 6 to about 14 carbon atons, preferably about 6

to about 10 carbon atonms. The aryl group can be
w@piosoemb1y substituted with one or nore substPe¢TES1085/020446

(e.g., R18, R21' R22, etc.) which nay be the sane or

different, and are as defined herein or tw 10

substituents on adj acent car—tﬁﬁhs can be |inked

together to form or S ~"0 . Non-limting exanpl es of

sul"Hetdrecymw (@rivatprodysiialide) mplaas;al néwmerdraatic Brturated
romati ¢, ponocyclic or

mongm el pamtticyie feg el een%msmgqab wighio 8beut 1hgng atoms,
preféﬂa njéﬁﬁoai 91 abBU?ﬁ @rrﬁagl atoﬁﬁo %bg%fei‘&m NG 2 of the atoms

whi ch to e| thé ring atons 1s
in ﬂ‘@nl’lfw syaiam l@tareelemem athemniban Cfamboeﬁa)mb(ample niipggen, oxygen or

ot B O e e S SABR e AS3B1r toms

presemg i tres en@syytein. Rrafdreedhéicroey)diyls uhdih bubats Y aBBat 6 ring
r 1 substituents which may be the sane or .
atorgs.Hae Br X 3t xpordbiadaiprethe helespgyclyifieotyramesmeans that at

Ieas@éfhlﬁé%ér‘i” &(yg%ﬁ%resu‘ift}? aftsth ‘f’é%%éﬂve gﬂ?}pr@@éﬁ dEAMR g8, The

nitrogen, oxyg
hetar @@x;é)dtaavlebq/pptl@nqﬂysaé}mt&ed ayronggoamame RR' subsiitgents which may

f an t,i onal dized to
oo 30! oI AR BB FERL el Pad By S o o tne
het@umydgbloanfbﬁ epﬁmﬁallysoxlcﬂizédltﬂ@trfé/bbﬂééporhlﬂﬁ?l\l -BXide, S-oxide or S,S-
t hi enyl pyrimd |, isoxazol

dloxfi%m%&faﬂmg eXxBRIeR Al SUttﬂblﬁzrapppcywrfﬁ@mvclyl rings include
plpefnblglaé?ﬂbhdm?b/? (ﬁériﬁm |, P I?Fnei I thﬁér’g@i&lo\ﬁbyl thiazolidinyl, 1,3-
dloqugnybﬂaqlﬂrqanybHehiahﬂiroﬁyanyl?_ﬁatrahydrothlophenyl :

, imdazo[2, 1-b]thiazolyl, .
tetré{l;&ﬁzoﬁglpg é}}}? éﬁqh% l% , azai ndol[ yl, ]ben2| m dazol yl ,

bemrvtdﬂty@hmleanq lam'ﬁxiyl akyl- grmudai@ﬂh)dh tHe g NaRY By hre as

ui olln {neno rlmdl yrrol opyri dyl,
prevﬂqH |Pre ,@&Ml%gq)mpggﬁ Zaolgmrml groupl I\Qom_-llmltmg

exaﬁwble@zdf%‘ﬂltab%eﬁ m%h syllnc%‘a‘é Eé}leyll en&\ﬁ | gabky!”

neans non-aro no- or IC r ng system

naPMbab@wﬁne@th hﬁbbmd B the pavent rrkﬂetyas kbkmmughcthe alkyl.

ar ban

pr A ERFEEIGR Ml Py BHAerb o I usBU i anghprpioaiiyt as
deflrredﬂlgemlimnﬁ’reféhed arylcyoleblyls a@ntheee adreiteatyyis phenyl and

QPQST @&;E”h one or nore R21 substituents which
cyclogisy\iens st PhBBRYD KrRPebd sp@ienss The grylcycloalkyl can be
optionally substituted by 1-5 R*' substituents. Non-limiting examples of suitable
arylcycloalkyls include indanyl and 1,2,3,4\-tetrahydronaphthyl and the like. The bond
to the parent moiety is through a non-aromatic carbon atom.

“Arylheterocycloalkyl” means a group derived from a fused aryl and
heterocycloalkyl as defined herein. Preferred arylcycloalkyls are those wherein aryl is
phenyl and heterocycloalkyl consists of about 5 to about 6 ring atoms. The
arylheterocycloalkyl can be optionally substituted by 1-5 R*' substituents. Non-
limiting examples of suitable arylheterocycloalkyls include

S 5
fo o
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be the sane or different, and are as defined above.
Non-limting exanpl es of suitable nonocyclic

weymboed2ky| s i ncl ude cycl opropyl, cyclopentyl,PCT/US2005/020446
cycl ohexyl, cycloheptyl and the like. Non-limting
exanpl es of suitable nulticyélic cycl oal kyl s incl ude
1 decal in, norbornyl adamaft and the like. Further

I|mt| ng. exanpl es of cycl oaI kyI include 5 the
%\HC’HQ tadhe parrrypntrmoﬁy isrfhreugh & ngn-anenmatia carben atom.

an§|mll%gﬁ§bgén(g h{;{"n“g?glﬁ)ﬁﬁ( yg&g afy %ﬁ@%hcgcyth%gk@&k%" mean a
hetemrybncwmﬁi’syl e hgtemmmalhylm?kylcgmmns/ghah ithethetkroaryl,
eyl R SR T ARl L ST oo i B S roups

tainng Idisray OXTIEE Bonditd 1S aé?ftnsle 1Rk e alkyl.
een 283?3/ 065r27 lgwyUSZOOS?SZO44 Pey % WS ﬁ&ﬁ” ay

nea?ri—‘é/'"a{nﬁ@ﬁs andmii(C4-, mdind-G(O) mﬂlke (-, ralkgnyd B3 Odnor
CyclERRC GY St witch dngnatibud §radis R & Biftoysly ggserived. The

bonob’mnﬂhm pesent mosty s tmeuglaitibe na:twriyb Préfarbd e ab@s @ontdif a lower

al | bstituted t
alkylo M IPliEs Exaips, s Siiatin BBY| iouhs Yag) i feay Eaashv Propanoyl,
2-m6!hylecfrfe@fo@ﬂ%uté}ﬁk§§/l ahdl deldHiixanseg. above Preferred

cycl oal ken rings contain about 5 to about 7 ring ‘
at Mgoxyl\mﬁanwrﬁ Aliyl-Ek aiipuRdn vhichiheali gronpds esipreviously

doscRYSHRONTRo bR 5 BRRERON 0t I ey oy

n-prapoxy| iseprapaxy| n+tn,yc>ky and yeptadyk @hpl borgl feotheqsarghemdiety is

cIe means a non-aromati ¢ nonocyclic or
thro%%lgc‘?jﬁ system 10 conprising about 3 to
abamyo&;slalkym meﬁny@ gréviberivdd VroﬁPQHtallﬁbWOar%PQMPl &é’ﬂeﬁned
at ons, n whi ch one or nore atons in the

here:,nr n %9@@@?@ ﬂ? ga,re@[t ariaty istheughtihe adlgdbon, for

coniy akellut Wl o B Befiled Mot o BT aRBRy (s blinea

hereioaPheferredrarplalicmyts @rebibode awharairbanyt i3i jherge andanélatkenyl
consgfs ﬁ%a%q@iﬁ gpqpt{kgg%%%g Srqyl%g%/t?er ogﬁérﬁglly éubstltuted by
one or more R? substituents. The bond to the parent moiety is through a non-
aromatic carbon atom.

"Arylalkynyl" means a group derived from a aryl and alkynyl as defined herein.
Preferred arylalkynyls are those wherein aryl is phenyl and the alkynyl consists of
about 3 to about 6 atoms. The arylalkynyl can be optionally substituted by one or

25. -n.mone_Bils.ub‘stituen,ts.,Ihe_bon.d.to.the-parent-moiety is through a non-aromatic

30

carbon atom. .

The suffix “ene” on alkyl, aryl, hetercycloalkyl, etc. indicates a divalent moiety,

e.g., -CH>CHg- is ethylene, and 2 O 3 is para-phenylene.
The term “optionally substituted” means optional substitution with the specified

- groups, radicals or moieties, in available position or positions.
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15 Preferred heterocyclenyl rings contain about 5 to

about 6 ring atons. The prefix aza, oxa or thia
whefoenes2the het erocycl enyl root nanme nmeans t hapCBUS2005/020446

| east a nitrogen, oxygen or sulfur atomrespectively

is present as a ring atom The, heterocyclenyl can be

optionally substituted by one or nore ring system

‘ ted b . bstl i
erribsERyT on iR il neiorabrdbalbli. arvieme "
hetéveaeylalkyt iR it i} '
° cor fy amgng?ri%wll\l- oxXi %f?%to%ebymgﬁg%&@géaﬁx on the alkyl
portigm o ﬁ{)ﬁ 9iWY- exanpl es of suitabl e nonocyclic
. ' 1 2. 3 4- .
oty AR P ealffe AoplaMiBiore O UACe i1 &iatodb, e.0. R® in -N(R%, or a
variable-appsarts apgrei thah ontedn 3hé strueturaly doemyail 4,88, R'® may appear in

, ef rahydr rimdine, 2-pyrrolinyl,
bOt%Eﬁy%“gﬁhn{}\e,v Lab?%%%i}nbﬁitﬁ?ls?"ﬁ éW'ﬁf?&?f%nyl, and the
| i KRgith Neferéhdd {0 i | i : :
oxahlet erocycl eny,[:hgg;;“ri)gqa"ggtl ?ﬁrglgﬁeé?éf:’(b?) a?‘ﬁ@%?%?’ﬁtﬁp 8§/°r“£’r? ’or fings) in
a compRrndruness ptherwisgsialimery theophiases| “onarmi mdre” lainklé‘at least one”
ol e, £ [ mul ticyclic
medggtgﬁg;ﬂg%r%c% @%g%ﬁaﬁénoﬁeﬁég LEBHEmBAI it S, and the

determinaiinrc gtihe] Pagimijrhepmeiver of e mbletidsng m@ﬂ&tﬁﬂii?fﬂa@knowledge
rings include

of th}%ﬁ&j@Lﬁ{ﬁ%ﬁﬁ%lM ff%giggftﬁtgéyd it Sl,"i%i?*?d?'ﬂ%@wthfaes comprising
the Gée bidtdéasEsESCcAhpenRd of Fdriiia I,b[t)a‘?l@qo tﬁgené d@&lﬁgpgm&?& formula |

Erefcﬁ{‘,red are fluoro, chloro or brono,
can pea@EPINigeratkak tha segatitnes prefesably lameoal kyl " neans an

al kul [ I 0 OQe rre hydrogen

o) Welustes i o5 Y oS8l 90 BhoB6 AR BAER o oroducr
comab@mg_thmpmlti@d()ﬁgmﬁﬁ’erﬁéjm Uﬁi\?gﬂéél kiﬂiatgl)éiﬁﬁountg,(hs well as any product

Cy: " (or. heterocyclo J ans a . . _
i B SPE At a8 RS S, TR Spageridngresionts i
the speriifted a@iduntsi ng about 3 to about 14 ring atons,

pr_'_ferablﬁmabout 5 to about 10 ring atons, in which

1-131€ WRWY dhabY Y1 af a bopd ganeralloinslicates atmixturef, or either of,

the RIS omER, S e MAT I} ¥l G5 SPeprKepRInEef sramele

T B no adjacent oxy Qi or sulfwur.Qit ons
priesent i nmedrs ceitaigng hethe r ef eraned |het erocycl yl s
conNai n about 5 to about 6 NTng atoms>NThe prefix

azal oxa or thia before thdlheterocyclyH root. name
nedngs Tkawn dato the ring systems, such as, for example:

I S

s

indicate that the indicated line (bond) may be attached to any of the substitutable ring
carbon atoms.

As well known in the art, a bond drawn from a particular atom wherein no
moiety is depicted at the terminal end of the bond indicates a methyl group bound
through that bond to the atom, unless stated otherwise. For example:



| east a nitrogen, oxygen or sulfur atomrespectively

is present as a ring atom The heterocyclyl can be
w@piosoemb1y substituted by one or nore R21 subedi/Usmnd/eo446

whi ch may 10 be the sanme or different, and are as

defined herein. The nitrogen or sulfur atom of the

het erocycl yl can be optlonar?§ “oxi di zed to the

correspondi ng N-oxide, S-oxide or S,S- dioxide.

Non-limting ex | es of suitable nonocyclic

CH3
heterocyclyl risgs include piperidyl, pyrrolidi
ol i nyl, thlonnrphollnyl
1/3- dloxolanyl 1, 4-di

pi per azjayl ,
thi azgli di
t et r aRydr/of ur any tetﬂﬁﬁV&@Bﬁhrophenyl
t et ydr ot hi opyranyl, and the I|ike. y aIkyI
| -al kyl - group in whi ch the ary nd al kyl are

as re\g ciusly descri bed. Preferred aralk | s conprise
a It ga@ul ARG |bedpcggg iRy heleroaigm wﬂgmsggsmd valences in the
e I
text, %@hbﬂ?gp ﬁ?ﬁ@ E]Q s%@ﬁﬁ?l ﬂo%gré%g ra@%{%?rw nglggpﬁgﬁ'rw as?umed to
have @etwctmgﬁr tatmnajrlqmmszo satisfyl thgolateides. " neans a

5 U ERIE, HerT Pl KRB ko B dRasdnag Btiomuta 1 are

tautorhemce|ancaalybu¢rstathem)elrrcﬁﬁﬂns ays b@ﬁﬂéﬁéla@ﬁér@i@ a§fpart of the
bout 5.to .about ing atons. The arylcycl oal kyl ‘can 5
Pfes%’ét INYBRGhal PyeXRIBR ﬁﬁ%p%';mqwer@lm >§tﬁosN('Bueﬁﬂ§R and R” are
I .oal kyl s
eachl'\ﬁc%alr}dbé@ fénigg%?x@ c}ﬁén)gbfﬁ%’ tetrg]%/gg%éh[g% thyl and the
li ke. Th&bond 25 tg2the parent RADIi ety i s through a
non argmat i c carigh at om ANyI het er ocycl oal kyl "
retp de ved Rt om a sed aryl and
hé?%‘ oal ki{d Ni/eflnlé he n. Preferred

arylc IkyI ' hose eFelh aryl is phenyl and
heter c oalk i sts t 5 to about 6 ring
at ons.pgdalhe aryI erocyﬁloal can be optionally

1-

substltuzted by R21 substltuents Non 30I|mt|ng
10 eXhendy” eindsiaf3 ae, doneyametes -NER D) CEORYIR *J(REY) unhel R1° and R
and 0 WD 2006/ 065277 PCT/ US2005/ 020446 -21 The b%d

to the parent rrorety |sthroughano aromati c, carjpon

atom Simlarly, "heteroaryl aIk /&/cl oal k ~a{l

and "heterocycl oal kyl al kyl " mean a ; ”
form a ring , the moiety formed, is, for example, R23 or R

Prodrugs and solvates of the compounds of the invention are also
contemplated herein. The term "prodrug", as employed herein, denotes a compound
' that is a drug precursor which, upon administration to a subject, undergoes chemical
157~ conversion by metabolic-orchemical-processesto-yield a-compound-of-formula | or a
salt and/or solvate thereof. A discussion of prodrugs is provided in T. Higuchi and V.
Stella, Pro-drugs as Novel Delivery Systems (1987) Volume 14 of the A.C.S.
Symposium Series, and in Bioreversible Carriers in Drug Design, (1987) Edward B.
Roche, ed., American Pharmaceutical Association and Pergamon Press, both of
20 which are incorporated herein by reference thereto.
"Solvate” means a physical association of a compound of this invention with
one or more solvent molecules. This physical association involves varying degrees of
ionic and covalent bonding, including hydrogen bonding. In certain instances the
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het eroaryl -, cycl oal kyl - or heterocycl oal kyl -al kyl -
group in which the heteroaryl, cycloalkyl,
whedoeneRyc! oal kyl and al kyl are as previously PCT/US2005/020446
descri bed. Preferred groups 5 contain a | ower alkyl
group. The bond to the parent noiety is through the
al kyl.  "Acyl" nmeans an H-C(é)‘l', al kyl -C(O) -,
' alken?/I-C(O) al kynyl -C(O) - or gcloalkyI-C(O)- .
solvgieowill hercapatlp of Hﬂ-;ol n Jgéegampl@:,w £e e cmmo're)aelvgmt molecules

L R T T -

botH\basiuthmnphaBg aaxiaﬁqﬂbmlefsoaﬁaltésawcﬂ‘n mﬁlng@é%ﬁleks&ﬁ'swtable

hyl
sonpffsifphB EihiRselin BXaByPlatesnarape ikga 1y diatel int sabvate
whegélﬁliﬁe'sﬁl\)éﬂt %I%&lﬁe% Kiyb.group is as previously

descri b Imting exanpl es of suitable al koxy
gr oElféectN@@mdenH@tr titheyapewtically effestipe apwunt" is meant to describe

an agic?@ﬁ%?%@:q%%ro%ﬁpﬁﬂ)gﬁﬂpﬁe&ﬁﬁ é)}lqu%ﬁaﬁertﬂ%m eﬁechve in
mNanh@(ﬁSE aylprbteaseanri/er hibingBACEd didPiRudprabikieny the desired
as defined herein. The bond to the parent

ther%‘?‘éticyef\{%ctt"l“lﬁo’i&@tﬁb{%ﬁaﬁ?r%yl "Aryl al kenyl " means a
gr PHB dé?@d(ﬁﬂisfdf Hhﬁﬁllaalrf)ﬂmaﬂ%gs%ﬂﬁaﬁ‘ ke @k ftl'uﬂ%e e Sgppe of this

herei n r ef erre ary | ken are those
inventomhaefgrengedto & soaipoeingl of fom'isiasltherem latumiergtobd to lnclude

e ol T RS BBE R BB, o omplves
herdimgrabrioted hadmmahsltfolmgeetwlth ﬁ]ed;%%mg@hrdﬁ gpli@:\”/ éeli(fjm? lragsmwell as
bas'gasréﬁ ?Orgter%‘n wrtnwf%rggwy@@ JongESaEs Banes. IPrasiciiqn, qvhen a
comeMhé'oW&MLﬁa @ESan}%Sngg bgkie rﬁggtmsﬁgﬁhﬁ%ut "f\?ﬁhm@d toa

kynyl consists o out 3 to
pyrldamq aiRigazplec andan agidicomaldty, sushsas, thut edt bmiteddoa@ carboxylic

amd,rﬁmttgﬂﬁhg? (ﬁ?%?s t§“5b®:§¥/tt%0ﬁ% d.anq :ﬂrreoma}ydgd within the term
"salt(s)haarl,rs&athetrelnc thﬂnaaém’nalwf@c%pfdbld (i"eenAonasdxia) Kiysiologically
accq%%/lgtag,gael sgééy rej %L%@theqt@heétﬂglr gglt@egaiggb\éseful Salts of the
compéiifdd BEMe! f@ﬂﬁula3lorn-'ép%é f%rrmed"&?]r'é%{?%ﬂ% Ey? Jﬁﬁ&eompound of

nmeans Optl onal substftution wt spec
formglaoliwih anzmeuntsofacidror @lases$uoh1aaaalecabvadepbambuoh ima medium

suchPge bﬁé?ﬁ'ﬁrhlc\AQh% %Efl/ rg)r%%?p ’t7e1‘[é:> Cg Hsgrg) 88(183834 Aﬁ16edlum followed by

lyophilization. Acids (and bases) which are generally considered suitabie for the
formation of pharmaceutically useful salts from basic (or acidic) pharmaceutical

-25-—compounds-are-discussed,-for-example,-by-S.-Berge. et al,-Journal - of Pharmaceutical

30

Sciences (1977) 86(1) 1-19; P. Gould, International J. of Pharmaceutics (1986) 33
201-217; Anderson et al, The Practice of Medicinal Chemistry (1996), Academic
Press, New York; in The Orange Book (Food & Drug Administration, Washington,
D.C. on their website); and P. Heinrich Stahl, Camille G. Wermuth (Eds.), Handbook
of Pharmaceutical Salts: Properties, Selection, and Use, (2002) Int'l. Union of Pure
and Applied Chemistry, pp. 330-331. These disclosures are incorporated herein by
reference thereto.

Exemplary acid addition salts include acetates, adipates, alginates,
ascorbates, aspartates, benzoates, benzenesulfonates, bisulfates, borates, butyrates,
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-22 Substitution on a cycl oal kyl al kyl

het erocycl oal kyl al kyl , aryl al kyl, or heteroaryl al kyl
worpioeys2rncl udes substitution on the ring portPONUS2005/020446

and/ or on the alkyl portion of the group. Wen a

vari abl e appears nore than once in a group, e.g., R8

in -N(R8)2, or a 5 variabl e2gppears nore than once in

the structure of formula I, e.g., RL5 may appear in

1

e iR 5 ACHSUGEkeS, GBRERRIARrPBTRREs, dluconates,
dodéeylsulfateapethanasuifanatgs.dupiaraies; gh@@heptanmt@mrgimﬂi@phosphates,

nemiiflyfEigs. Helafoasrfidiines B R des, WS,
hydridio@itié € S2-hydrIxgBirankkyifpeates] laethtegnaldied, Onethanesulfonates
determ nation of the nmaxi num nunher of such noi eti es

methy spiptessid-paphtnalenesliperigs, Nigptinalssenitiates. cxalates gamoates,
e d d

pectﬂHte? Véér%uffﬁtt%%ég He%gld?Spi%?l ARRS Phbggﬁ%l?%p Blﬁﬁ%t}égf Pivalates,

propﬁmatesasallcylaiee, uecinates mdfnrpeam@lﬁooate‘sdsunlh aslthosamentioned

d d h
nerei JrarRs: Thiprudiarbhy ol B biBRaiR Gl fitid & fpoftes,)
undECEIEes sarsd mg)m«;:t 15 conprising the specified
|n r edi ents in the speC|f|ed anounts, as wel

gEPlakhasic saiNchidemmaniymaatisy éi‘ﬁeé'df‘ﬂ?? SlpRuch as
SOdIEMI'l@aH AP othE&uy §é’|’[sf ! %Ilh@%&ﬁ"m ﬁl‘étt%‘lo r;]ic"}s dud as ?alcmm and

spéci f1ed angunts. e WAV IneL as a gener a
magmslmtseﬁsaalmrﬁmmmesaﬁs zioc seits healtsofvith arpenip deses|(tor example

I SOMEr.S ' R),- d (S)- .
oroay PSRt BRI, k&, Yeyaiangytamines.
hyde@ahihes I(lf@nbn@tihmﬁﬂﬂ RbidgtdEhftirdabisgl) sthgwmedidmineheN-methyl-D-
ring systens, such as, for exanple: indicate that the

9|Ucﬁﬁﬂn%tMﬂn¢ﬁhﬁbD(Q§B‘PﬁT'q§§y t-QétYe!\@{THB%oP'PQfW of the
pheﬁ;ﬂ@?&lbﬁé’iﬁé’r‘nﬁé c@gllné‘ "’!?cprﬂaﬂ?énﬁ’iﬁ% afad sAks WRtH aficils such as

e art, ‘a bond drawm froma particular atom wherein
argimioe, lysiret gnd thellis. Basic aitrages- ccmtamm gengpsonay e duaarternized

with R b Anihe” i BReE ot R4y, B B bty chiorides,

bromides and iodides), dialkyl sulfates (e.g. dimethyl, diethyl, dibutyl, and diamyl
sulfates), long chain halides (e.g. decyl, lauryl, myristyl and stearyl chlorides,
bromides and iodides), aralkyl halides (e.g. benzyl and phenethyl bromides), and
others.

All such acid salts and base salts are intended to be pharmaceutically
acceptable salts within the scope of the invention and all acid and base salts are
considered equivalent to the free forms of the corresponding compounds for
purposes of the invention. '

All stereoisomers (for example, geometric isomers, optical isomers and the
like) of the present compounds (including those of the salts, solvates and prodrugs of
the compounds as well as the salts and solvates of the prodrugs), such as those
which may exist due to asymmetric carbons on various substituents, including
enantiomeric forms (which may exist even in the absence of asymmetric carbons),
rotameric forms, atropisomers, and diastereomeric forms, are contemplated within the
scope of this invention. Individual stereoisomers of the compounds of the invention
may, for example, be substantially free of other isomers, or may be admixed, for
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WD 2006/ 065277 PCT/ US2005/ 020446 -23 CH3 ON- N

representsON CH3 It should al so be noted that any
wedoeneatom Wi t h unsati sfied val ences in the PpERUS2005020446

schenes, exanples, structural fornulae, and any Tabl es

herein is assuned to have the hydrogen atom or atons

to satisfy the valences. 5 THSse skilled in the art

will recognize that certain conpounds of forrmula | are
exampif, @defieicemadas oamithalkethesar aieei selécious siereoisomers. The chiral

conAELER B Fehlof Rt She 51 P el oo by e

IUPAGH 9754 Beeorrma@rﬁddtiomnThé us@rtrfeﬁémémﬁis byalﬁnvsoq\ﬁaté*@rodrug" and
ructures: R2 R5NAN"

the I];{fm Lo nr? qgs (¢ eqquaUy@pn}v mUve sait, raspl\(a{e mdmomh@omnantlomers

steré’é]gor;ﬁ%ﬁs r@feﬁn%fsgia@?é%gjﬁerﬁ%% %}9& FJR76 H&

comncuedg formed, is, for exanple, R23 or O Prodrugs and
i nvention are al

f th
SRl o SRS SR cEb 8 oo, St sontes
and bedd?ugs oﬁﬂﬁ@b@mp@uﬁém%}%ulé hdrel |ﬁteﬁ‘10‘érd1tg>n efr%ﬁﬂfo%%n the

whi ch, u on adm nistration to a subj ect

presgRkinvenfi . o 0ess
B AT A 6T LA 8

Prep@@atw methentsciofl prepmrs;psﬂasmwmaﬁemilg@hdgﬁompomﬁdé/bﬂf%@mula | are
shovbg %%éégfaéﬁ%a?tﬁ%%%%é% (Mptrfg)ﬁu a(i@l B, \étcl ) followed by
speCﬁ}Um@edmeﬁe bu{iﬂwos@fkﬁkéllefd Igl tgé %V?\Fvﬁl' r‘%'c@gﬁfibrthﬁf §th'e¥1 Rrocedures
can gﬁ‘a ¥ f1987 %hE%m\Agé@néﬁﬂ th%lEganmieS’bekyv tbetfhllmmng
abbreviations are used. ‘

methyl: Me; ethyl: Et; propyl: Pr; butyl: Bu; benzyl: Bn; tertiary
butyloxycarbonyl: Boc or BOC

high pressure liquid chromatography: HPLC

liquid chromatography mass spectroscopy: LCMS

room temperature: RT or rt

day: d; hour: h; minute: min

retention time: R;

microwave: puW

saturated: sat.; anhydrous: anhyd.

1-hydroxybenzotriazole: HOBt- - oo

1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride: EDCI

ethyl acetate: EtOAc

Benzyloxycarbonyl: CBZ

[1-(chloromethyl)-4-fluoro-1,4-diazoniabicyclo[2.2.2] octane bis(tetrafluoro-

borate)]: Selectfluor

1,8-diazabicyclo[5,4,0lundec-7-ene: DBU

tetrahydrofuran: THF; N,N-dimethylformamide: DMF; methanol: MeOH: diethyl
ether: Et,0; acetic acid: AcOH; acetonitrile: MeCN; trifluoroacetic acid: TFA;
dichloromethane: DCM; dimethoxyethane: DME; diphenylphosphinoferrocene (dppf);
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20 which are incorporated herein by reference thereto.

"Sol vate" neans a physical association of a conpound
w®@Roobhéx71 nvention with one or nore sol vent netBUS1085020446

Thi's physical association involves varying degrees of

ionic and coval ent bondi ng, ncludlng hydr ogen

bonding. In certain i nst ancé€/the WD 2006/ 065277

PCT/ US2005/ 020446 -24 solvate will be capabl e of

i s@rlwtvldithlumon Buddiihisneéisopriepylamider Ddol vent

r8§y aéz%b'eﬂ%{}{r%%B Z_ﬁ\)/a e.t. he crystal Iatt;o::ﬁ of

the ryst-a Ilne enconpasses
s oMt jNodimpéithy mnaindpysdihes BMND;Sdilsttcgﬁﬁle Rmhihl DIPA;
e anol at es,

exanpl e fs' bl e solvatesinc
N'”\?@?ﬂg‘ S’%Rci : the like. "Hydrate" is a solvate 5
Vm%@r‘o%o%l% $8Ih\éﬁ8tsdi\‘6h%°é&|8 réﬁngﬁﬂ’ Tgbfl-ﬂ:éél e amount”

or "therapeutically effective a nmeant to

detr@r(aaémlrmetayﬁammometbwmmwme (f&mmmnnep on of

ne P RBS A TR FNGR hg BACE 1 and t hus
prSdturamji (fst) datydesus. ((hahyd)e vddra t@ﬁfp%@étu'ré‘(ﬁ) hour( );

atient_ 10 The conpounds of fornu

Min @ (@ FBR IR Tire (R ROIGCLIRE W@ Rditer (ML) gram

¢
(@). NG BR0): S AARRELCLE o QIR Ow Bl (GO toroU R
unf8 MM Btdeda wiere dolidciest @400 haHz AR speictros)dtersagnless

i dj |ts f d.wth
otnef TR 5 Pleg Rl GPBRs pesiBhiiny SiMEgEld o ana 5%
to 95%| MeCiNoinneatewat hhé mastgRNDISastAS uset 38 ticteMFREThe Ifolecular

addi ti when a_15 conpound of formula | contains
masﬁém fs?%ﬁgnct"ﬁ& J}V aglﬁ%coof&amﬁbﬁ GOHPIYnAs With reteation

nmemﬂsleﬂrébewv dnfav&lﬂqn#?dat%gd an acidic noiety, such as,
but not limted to a c oxylic acid, zwitterions

( "Fenistersal ¢@Ts)lstﬁ'69y tretffedremetioaﬂdhelmsmmmmmrtddsﬂ to DF,
the rBSu&t?cé‘B%achsrﬂE h(o%P is oﬁ%%m}‘&gg sﬁﬁé@'g? 814 HX ﬁf#c w%ergm certain
vanaad:e’sealteam d}sflns@di for thaem@tl&ﬁdi e ot wistliddhapiedrent fivdt. fortldkample, A4

re al so useful  Sal the 20 conpounds of the
has ¥i6 $aMS SiTURiYy C?@ &Fiﬁf iy @#ff%ﬁahmewoctg/caw@tuse@ tg prepare

similépﬂi%badn%. forrrul al wth an anmount of acid or base,
such as an egui_val ent anmount, in a medium such as one
i nThéFemporeds i thepingentivn maysbe producead layqpe:mm;saeckhovm to

I LI e e

the preparations and examples described below. The tables contain the

compounds with observed m/e values from mass spectroscopy and/or NMR
data. These compounds can be obtained with synthetic methods similar to
these listed in the last column using appropriate reagents.

Method A
0O S
C oy b RENH, N
HoN 0 == (o} R1NH2 HNJ]\N’R1 (CH3)3COOH /m R
i v(lj\o CH,CI 5(11\0/ THF R3 H W RI;IN N
R s RY RS R* © : RS o
A1 A2 A3 "
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formati on of pharmaceutically useful salts from basic
(or acidic) pharmaceuti cal

W0 2@sneampounds- ar e- di scussed PCT/US2005/020446
for-exanple-,-by-S..Berge-et at,-Journal - of
Phar maceuti cal Sciences (19%@ 660) 1-19; P. Gould,
International J. of Pharnaceutics (1986) 33 201-217;

: Ang&t o tal he Practice of Medicinal Chemstry
(1 f‘o Press, New York; in The Orange Book

(Food & Drug Adm nistration, Washington, D.G on

t heiora wBlhticher AR(RP ECHEs RY St OMICH b! i
Wermut h (Eds. ), I—lgr;}pdbool-lll(éeso of gﬁarn&ceﬁ?l calrﬁm t1s:eq) n

30nboH pehydeSH:-Chlveas adaed thiecasbenyl(dippijonentt.2 equniAdier sfirring

ovoHi R a8 BRI L8 B TRERE 0 20

and teheatatated aoﬂrmhan\!acamdtmaﬂﬁd ).0mheadryanicsdiutssh was dried
aﬁeg\é adi pat es, i nates, ascorbates,
overig aﬁé&?f%@ﬁlﬁ'd—‘&@@@n rBae, eha Grudsnmederialiyyas pyrifiessvia
06/0652 74+ P 020446
flasi 8RB Sto %W oratgﬁ éﬁ %ﬁ ﬁr tgfsﬁs )9

-25 citrates, orsu
cycl opent anepr op| onat es, di gI uconat es,
doMethbdiAfStegs2: et hanesul f onat es, fumar at es,

gl ucohept anoat es, gl ycerophosphates,. hem sul f at es,

he CRAoRTE g%eélﬂygfogo%i@}llo%ﬂrn o 95 i8S 1.5 eq) in THF (0.15

mL)zvatsyakudmyai hmwnfafrmeﬁ =IG141 8tRS= CRIEGEIEH,).) (0.1 mmol, 1

anesul f es net hyl sul f at es,
eq) '2' Qﬁ@ﬁ &m&b e?heﬁee@tqmmlﬁyre wesrrafluxed overnight.
The Qé%twﬁﬁluﬁmﬁdem%%(ggereem §1 @(%)ee?hd dniRBaWith

ropi onat es at es S
CHs%NJ pl lo@é stiepensian iwag agiteded sveuiiglait eEhe sikiuee ems filtered and

e P S e 10R8 A LRSI P Ot & R

= CHJGMNTHS,)t osyl ates,) undecanoates, and the |ike. 10
Exenpl ary basic saI ts include amonium salts, alkali
net al sal ts such as sodium lithium and potassium
Sa\fetho Pe3 .earth nmetal salts such as cal ci um and
magne3| um ’sa aI um num salts, zinc salts, salts
i Th acsaatior obASe(R & B)5- @ﬂauwb@nzypmaawsam mks) such

CHgﬁ%eglgéﬁim ﬁ%ﬁ@%(? er} wasOI IaC gclj %I—?Z( Il-l%n 4r4]1,emL) and t
butyi\h%‘rggéﬁ %%'Pd)ﬂ&é’%@ﬂ%}i@ﬁ& iy ?é’kf‘tﬁlo?’nnﬂnﬂg&re %Q‘%{gﬁé{ sdHot 2 d.

| ‘ucam nes [ ucam de
The gpkwpazmaﬁeconmwwytbecmewyngrreaduem dtseplved in CH3OH

(1.2 HLS'Q?H"\?IHE [Pr%*at@cf]antﬁaguﬁf%n}@ é(.t}d ?&IHO ﬁ‘\c' g&sﬁc’eun%lon was agltated

overnight-and-the-resin-was-washed with CHsOH (4 x 10 min) before it was
treated with 2 N NHg in CH3OH for 1 h. The suspension was filtered and the
filtrate was concentrated to give the crude material which was purified by
preparative HPLC/LCMS eluting with a CH3CN/H,O gradient to afford A4 (R' =
3,5-difluorobenzyl, R* = H, R® = CHa, & R* = CH,CH(CHs),). NMR (CD3OD):
86.9, m, 3H; 64.8-4.9, m; 61.75, d, 2H; 1.5, m, 1H; §1.42, s, 3H; §0.85, d,

3H; 80.65, d, 3H. ES_LCMS (m/e) 296.1.

The following compounds were synthesized using similar methods:



arginine, lysine and the |ike. Basic

ni trogen-contai ning groups nmay be quarternized wth
wagmehes2such as | ower al kyl halides (e.g. nethydT/US2005/020446

et hyl, propyl, and butyl chlorides, brom des and

i odi des), dial kyl sulfates (e.g. dinethyl, diethyl,

di butyl, and dianyl 20 sul fat®s), |ong chain halides

(e.g. decyl, lauryl, nyristyl and stearyl chlorides,

brom des and i odi des),, aral kyl halides (e.g. benzyl

#nd phantirey! brgw des), and g others. &\ |.sHCh aci gy Obs.

salts and base salts mfee i ntended to be m/e

pharmaceu{ically acceptable salts wihin the ScCope of
the inventron and all acid and basecsalts are 25
consi dergd equivalent to the free fo¥q§ of the

correspo _%ﬁ@iconpounds for purposes w©
I

i nvent g st ereoi somers (for &% lle ptric
1i soners, i cal223sora2ds andda he ik present sga
conmpoundsl (jncl udi ng those of the salty, at es and

t he conpounds as wel | he salts and
sol vates of t-he prodrugs), such as those 30 which may
exi st due to asynmmetric carbons on various
substituents, including enantioneric forns (which may

exi st n in the absence of asymmetyric carbons),

r ot amel forms, atropisoners, and @kastereoneric

forms, ake gWHtenpl ated within thé© sgap® of this

i nverg nfffndividual st er eoi somer Ng{ {he conpounds

2o0f the ixvbhtiomezmayesfor eganpl e, bl $ub i.al ban 364

free of7o i soners, or may be ad
2006/ 065277 PCT/ US2005/ 020446 -26 exa
racemates or with all other, or other selected,
stereoi soners. The chiral centers of the present
i nvention can have the S or R configuration as defined
by the UPAC 1974 Recommendati ons. The e of the
terms "salt", "solvate" "prodrug" and t i ke, is
inte to equally apply to the salt, s g and
prodruglﬁf eNgytiomers, 5 stereoisonerg, Totaners,
t aut onmey!S;

3CO

acemates or prodrugs of the tive
ds. Pol rphi c for of the ohéounds of
Nk d Ot b Hor odr ug¥9f 370
ind

fornmul a of th& salts, sol vat es
the c of formula |, are inte d/to be
included in Xhe present invention

VB

. \ e ST
0
- NH HN
N\(
O
4 # NH 225 226 97 ‘ 374 375



10 Conpounds of formula | can be nade using procedures

known in the art. Preparative nethods for preparing
wGeashes2gr mat eri al s and conmpounds of formnul a | r@r/€S2005/020446

show bel ow as general reaction schemes (Method A,

Method B, etc.) followed by specific procedures, but

those skilled in the art wi t BOrecogni ze that ot her

procedures can also be suitable. In the Schemes and

in the fgsanpl es bel ow, the follow ng 15 abbreviati ons

are used? methyl: Me; ethyl: Et; propyl: Pr; butyl:

Bu; b l: Bn; tertiary butyl oxycarbonyl: Boc or BOC

hi gh pregs I iquid chronmat ography: LG |iquid

chro rphy mass spectroscopy: H 20 room

5t enper at !, RT 2oy riooglay: dig hour: h; rri N375 376
retentio {me: R1L mcrowave: W satursg V=

anhydrous: anhyd. 25 1- hydroxybena :
1- (3-di net hyl am nopropyl ) - 3- et hyl car bodi i m de
hydrochl ori de: EDCl- ethyl acetate: EtOAc

Benzyl oxycar bonyl : CBZ

[ 1- (chLegronet hyl ) -4-fl uoro-1, 4-di azoni abi cycl of 2. 2. 2]
oct ang s(tetrafl uoro- 30 borate)] el ectfl uor

1, 8- di az@abi cycl o[ 5, 4, 0] undec- 7- ene:

tetrahde l3n: THF;, N, N—dinethyhﬁgg ‘ . DIVF,

i PPe Ron: B uor opeld

O 2006/ 065277

di phenyl phos hlnoferrocene (dppf);

PCT/ US2005/ 020446 -27 n-butyllithium n-BuLi; lithium
diisopropylanide: LDA 1-hydroxy-7-azabenzotri azol e:
\
\\NJLNH O\LW
o} N0
HN=
7 ‘ 239 240 100 N 377 378

5 3

N0 '
N\(NH . HN= L
Oéﬂ? 239 240 101 377 378

HO

N \(NH k\\

0 NH HN=
239 240 102 877 378

I=z

Iz =z
o



4- N, N-di met hyl am nopyri di ne: DVAP;

di i sopropyl et hyl am ne: DI EA; N-net hyl nor phol i ne: NVM
w®20vbosapor ous Tol uene sul fonic acid resin ( MPpdEek005/020446

resin) tris-(2-am noethyl)am nonmethyl polystyrene

(PS-trisam ne) nethylisocyanate pol ystyrene (PS-NCO

Saturated (sat.); anhydrous:.*“(anhyd); roomtenperature

(rt); hour (h); Mnutes (Mn), Retention Tine (Rt);

mol ecul ar meight (MY milliliter (nmbL; gram 10 (g).
éi%)

mlligram (mgy); equivalent (eq); da , mcrowave
(pW; metoliter(NL); Al NWR data cColth ect ed on
400 Mz Ngpectroneters unless otherMi§e indicated.

LC El \$bray-Nhss spectroscopy w t¢Fa BH18 col umm
1%nd 5% NBI5% MACN i241wat erl03is th FNe—phase wast 382
used to“d m ne the nol ecul ar nz;ffggd reteqtion
time. The tables contain the conpounds with fent i on
15 tine/observed MW and/or NVMR data. For interna
consi stency in the reaction schenes shown in Methods A
to DF, the product of each nethod is shown as
structure\A4, 64, C3, etc., wherein gcertain variables
are as d ned for that method, butﬁiﬁZmﬁll be
apparent Y hat, for exanple, A4 has Eaﬁe structure
as C3. That |s different nethods can egTused to

prepare N NS i | ar conpounds. The c@wps Mds in the
Ti nven y b&4prodfed bJ0%roce KMewn to tdmise 383
skilled e art and as shown i g

reaction sc enes and in the preparations an
descri bed bel ow. The tables contain the conpounds
wi th observed nfe values from nass ‘spectroscopy and/ or
NMR 25 data. These conpounds can be obtained with

syntheti g nethods simlar to these listed in the |ast
col um |ng approprlate reagents A 0 s 0o NkN
S R2NH2 O ORINH2 Il R1L (CH3)3 H Hl S=C=N
N |\r o< T |
105 NH 385 386

G-

N_.©O

NH
5 N~ " =<N
NH 251 252 106 H 385 386
e) \\\
N—""
o)
NH :

14 NH 253 254 107 386 387



R4 0 CHZCO2 R4 '"R3 OTHE R3 CH30OH R3 ' \\ RQ ORQ O
Al A2 AS A4 30 WD 2006/ 065277 PCT/ US2005/ 020446 - 28-
wo/kioboes22y Step 1: To a solution of Al (R3 = Qr8r/&€sids/eo446

CH2CH(CH3)2) (10 mmmol, 1 eq) in 30mL of anhyd.

CH2Cl 2was added t hi ocar bonyl _di pyridone (1.2 eq).
After stirring overnight t i@4sol uti on was dil uted
with CH2Cl 2, washed with 1 N HCl, H20 (2x), 5 and a
saturated aqueous NaCl solution (2x). The organic
solution was dried over Na2SO4, filtered and
concentrated. The crude material was purified via
flash chronmat ography to afford A2 (R3 = CH3 & R4 =
CH2CH(CH3) 2). Method A, Step 2: A solution of

3, 5-di fl uorobenzyl amne (0.15 mmol, 1.5 eq) in THE
(0.15 10 nlL) was added to a solution of A2 (R3 = CH3
& R4 = CH2CH(CH3)2) (0.1 mmol, 1 eq) in anhydrous
CH2Cl2 (1 nL). The reaction mxture was refl uxed
overni ght. The reaction solution was added to MP-TsCOH
resin (2-3 eq) and diluted with CH3CN. The suspension
was agitated overnight. The mi xture was filtered and
the filtrate was concentrated to afford A3 (Rl

=3, 5-di fl uorobenzyl, R3 = CH3, & R4 15 =

CH2CH( .. Method A, Step 3: To _a, solution of A3
(Rlzggdifluorobenzyl, R3 = CH3 R4 =

CH2CH( )

2#(10 ng) in CH3OH (1 nL s_@dded NH4OH
B t- 20 butyl hydrogen Hexoxi

ti omsgi Xtgge Wasoggit at ed M
s concentrated, the resul{
di ssol in CH3OH (1.2 nL) and was~reated with
sul foniclacid resin. The suspension was agitated
over ni ght-and-the -resin--was-washed with CH3CH (4 x
10 mn) before it was treated with 2 N NH3 in CH3CH
for 1 h. The suspension was filtered and the

N

- 390

o)
OH N\

O =

16 O=_NH 255 256 109 Q/ O 391 392

17 255 256 110 N 391 392



25 filtrate was concentrated to give the crude

materi al which was purified by preparative HPLC/ LCVS
w@baobioesg7mi th a CH3CN H20 gradient to afford AdCT/B420985/020446

3,5-difluorobenzyl, RR = H R3 =CH3, & R4 =

CH2CH(CH3)2). NMR (CD30D): 56.9, m 3H 54.8-4.9, m

81.75, d, 2H 51.5, m 1 H, -$B42, s, 3H 50.85, d,

3H, 50.65, d, 3H ES LCVM5 (me) 296.1. 30 The

foll owi ng conpounds were synthesi-zed using simlar

met hods: WO 2006/ 065277 PCT/ US2005/-020446 -29 #

Structure MV Qbs. # Structure MNVQbso.,. mMe me o0 NH OO

1 0N HDNC NH 223 224 94 H 363 364\\4@NH Ho' ~ o HN=(

24 95 H 363 364 a NH N NH 3 25 226 96

4 NH 225 226 9 375. N-f NH
/065 %F/ Uszoﬁﬁl 020446W=<§ 391 392

N7 ' HO
. R
N NH N0 '
o = A
19 NH 260 261 112 H 391 392
N
- \ -0
NH S o)
N N
0 \I\]TH N
N
20 260 261 113 H 393 394
7\ NH HO
N”NH \\\Ok\
o] N0
HN=(
21 265 266 114 N 393 394

N N(NH
22 O NH 265 266 115 d 0 NH 400 401



-30- HONNH~ O HN~ 5 ONH 227 228 98 H 375 376 Nei

NH H\= N O ei 6 ONH 237 .238 99 H 375 376 NH H NA
wWNL006063587239 240 100 HN~ 377 378 NNH HN~-N O 8pd#iugi9s/020446

240 101 H 377 378 HO NH O NH HN=e< 9 239 240 102 H

377 378 WD 2006/ 065277 PCT/ US2005/ 020446

-31 NH NNH

O NH 10 NH 240 241 103 381 3824-0 N)/ NHNH O NH 11 0
NH 241 242 104 382 383 HOg NNH O Nt NH

o}
NH
23 3 265 266 116

NH
NH
24 267 268 117
\\;
N\(NH
25 O=X_NH 268 269 118
/
—N
N NH
26 o 268 269 119
NH

HN=
401 402

HN=
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401 402

N
H



12 NH 241 242 105 NH 385 386 NH O O N HN= 13 NH 251

252 106 H 385 386 Of 0O ON NH 14 NH 253 254 107

WEBH6B8&277 N~-NH O |

7

2006/ 065277 PCT/ US2005/ 020446 -33 1
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N NH
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‘ NH
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(. NH
N~
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NH WO 2006/ 065277 PCT/ US2005E1/02:0431620446
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O HNNNO 18 H~OH HN N 255 256 111 ~H 391 392 NH N

O ONt HN= 19 NH 260 261 112 H 391 392 i 1 -0 NH 1o~
w®200600082HN= N 20 NH 260 261 113 H 393 394 ¢ NeCHOS20D5/020446

fl, NHO 2 0 1 265 266 114 HN 393 394 NH NC-, N NH

22 0 NH 265 266 115 NH 400 4 WD 2006/ 065277

PCT/ US2005/ 020446 -34- N-f "R 'p HNN p NH 265 266 116

H 23 401 402

277 278 126

74 \ ‘ \(
N= O\\\
‘ (o]
NH N
30 o N\{/‘. 074 275 123 AN 405 406
N
< ~(5
0
NH HN
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N NH NH HN-(N O 24 267 268 117 H 401 402 "N g-0 Nf
NH HN=< 25 O NH 268 269 118 401 402 | 26 O Nt NH 268
wE6BehdR7HN-N 0 401 402 NH WO 2006/ 065277 PCT/US2005/020446
PCT/ US2005/ 020446 -35 HON O O NH HN= 27 O NH 269
270 120 403 404 HON O NH HN 28 O N~ 273 274 121 H
403 404 NH HO NH NO 29 H 3 274 122 HN-N 403 404
- H WD 2006/ 065277 PCT/ US2005/ 020446 -36- N-\ N O 30 NH
274 275S 3 HN-N 405 406 O NFi H

N
<1 -
34 279 280 127 409 410

Z‘"i

I=

35 O NH 280 281 128 : 409 410

36 Oﬁ? 280 281 129 Oii\l; 411 412

N° "NH
37 NH 280 281 130 \Nnﬁg\/@/\o)ivv

g 413 414



N'NO NHHN31 ON71 NH 274 275 124 405 406 N~ / Q1L

NH O 32 ONNH 274 275 125 HN 409 410

/ NO 1f NO

wWE2000/06271 NH HN=< NH 277 278 126 H 409 410 WD PCT/US2005/020446

2006/ 065277 PCT/ US2005/ 020446
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N--/(NH NNH O 37 NH 280 281 130 ~, ] Lf 413 414 WO

2006/ 065277 PCT/ US2005/ 020446 -38- /(\ NUWJ F O O NH
wohddblo6s387 NH 280 281 131 413 414 O OGO N Np@8Pubddos/o20446

281 282 132 414 415 N-NH NH OO N N NH"~ 40 O
N NH 282 283 133 ~* p 0 415 416 CLI/ NHHN~- NO NG
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PCT/ US2005/ 020446
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-39 (CX'/ NO N NHHNC 42 0 NH 282 283 135 415 416 p
OH N ONH HN==N 43 p 283 284 136 H 417 418 NH N~NH

w0 200p/06447 p NH 285 286 137 " o ~I 419 420 N p pdd/dkbobBh20446
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a NNHHHD NH N O 48 A 293 294 141 HNC 425 426 HO
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N-,,(NHNo 53 0 NH 301 302 146 HN H 430 431 WO
2006/ 065277 PCT/ US2005/ 020446 -42- O FF NH N NH N
w® 200008827803 304 147 O NH 431 432 O N p s HNUSNbE/020446
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WO 2006/ 065277 PCTI US2005/ 020446 -43- a il 0 ON _MN

NH 58 307 308 151 HN 440 441 ff\-Oa ONP NNH OO
wah@®8/0bd7B807 308 152 HN=< 440 441 gN HN O N pddukboos/020446

60 O NH 308 309 153 NH 441 442 NH o "N~ 61 ONH 310

311 154 HN 441 442 | NH WO 202 [/ 065277

PCT/ US2005/ 020446 -44- 0 7™~
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0\ / N QNNNHNH 62 O317 318 155 442 443 \N NH O
NHF/ \ 0O H\~ 63 319 320 156 N 447 448 N | "HH N
w0 200603264 0 N NH NH 322 323 157 ONH 449 450 NeCcTthUusImhs/020446
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FFFNHgNo 67 ONHNC NH 327 328 160 H 463 464

a ANHO QN NH HN=< 68 327 328 161 HN 471 472 F F F
wo 2006/06527F N NH FNN 00 69 0 NN 327 328 162 473pcidsiti>/ 020446
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71 O NH 330 331 164 O N NHNH 481 482 Br ONO 72
N-fNH 331 332 165 HNEN 487 488 O NH Fi WD 2006/ 065277
wWEDDEB2005/ 020446 -47 0 O HZN-S=0 1 / 73 NetB892088@0446
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"~ 500 1 x HN? NH=--0 "o H 75 335 336 168 o N~-NH 504
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Br / 10 ~NNHNNHHN HO, H77 ONH 337 338 170

"0 525 526 NH N NH HNH O NH 78 O NH 342 343 171 f
wh206h&B377 O HH N O 79 HN-N 345 346 172 N H 5871/68805/620446
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wOd08a¢sy 61065277 PCT/ US211115 /112114 4 6 - 58CT¥S3085/020446
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N HOH 91 HN 363 364 184 388 NA rNi
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CH3CH2OH R34 R3 160 CRA O R4A 0O B3 B4 5 Anodified
literature procedure was used (Ugi, |I. Angew. Chem

wd 988/065847 9- 22). Method B, Step 1: To a sol utrenusfooddosse
(Ha salt, R1 3-chl orophenethyl) (1.1 g, 5.73 mmol)
in anhydrous C}BCH (15 m-) was added potassi um
t hi ocyanate (0.56 g, 5.73 161 mmol ). The reaction
m xture was heated to 60 C for 1 h. The suspension was
filtered and the filtrate was added tg{BS (
R4="Bu) (0.72 nL, 5.73 mmvol) and Qpn ocyanlde
(0.77 m., 6.3 nnDI) The m xture ma§Tét|rred over ni ght
before the sol ution was concentratedMNhd the residue
was purified via flash WO 21) 1) 61068277 PCT/ US211115

/112114 4 6 -54 chromat ography el g wth et hyl

acetatye in hexane to yield 0.28 g aof B CH3, R4

= and R1L = 3-Chl orophen I\/Et hod B,

gptep 2 ol ugdion g 40%gncent ra 556 557
CH3 was~added to B2 (R3 = CH3, R (CH3)2,

and =3- Chl or ophenet hyl ) and the soIQ|t| 0

heated in a mcrowave at 160 C for 30 m
sol ution was concentrated and purified
phase preparative HPLC eluting with a CH3CN (with
0.1%formc acid) gradient to afford B3 (R3 £\CH3, R4
= CH2CH(CH3) 2, and R1 10 3-Chl orophenet hyl ). Method
B, Step 3: Conpound B4 (R2 = H R3 = CH3, R4 =
CHZCH(CH3)2 and R1 3 Chl or ophenet hyl ) was prepared
fromB3 (R3 = CH3, R4 = CGH2CH(CH3)2, and R1L 15

=3- Chl or ophenethyl) followi ng a procedyre simlar to

Met hod A, Step 3. NVR(CD3OD): 8 8.I,\/m’s/1 H, 6 7.35,
s, -6725m3H636,m1H;&@ 1 H
SB.,r@)lH528|n,1H;6175m .HrNH516
: :iée 8 1.1%1 s, 3H 5 0. 6H569 570
H\N
Oy
NH
.\\\\N 0 JTH
HN:
89 = 361 362 182 N NH 581 582

<° ()

Br



20 The foll ow ng conpounds were prepared using simlar

met hods Cbs. Obs. Structure MNV# Structure MV W W

woNkbos Bz H45 N G 251 252 549 % 371 372 O NH R/uS%65/020446

293 294 550 a S~ H 413 WD 2006/ 065277

PCT/ US2005/ 020446 -55- HNH N p NNNH O N\ a 547
d 307 308 | 551 265 NNl N-NHD-N I~ 548 | , 357 358

O- Method C2 ON=C=S SIIl NRHNR HNA INRL HN)

NRL RA RBOC4 R3 4-\ RB i ~ \\(

0
N~
0

363 364 183 H 374

_N

0 NH N—
OXN;'
NH

920

f

=0
N
H
388

N

Ow

Br
HO
‘\/
y°
HN
92 363 364 185 O=C_NH. 337

HO
\\g .
91 HNS}\_O 363 364 184
H

T T

NA

NA

NMR
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THER4A O R4 0 C1L C2 C3 5 Method C, Step 1: A solution

of C1 (R3 = R= CH2CH2CH2CH3) (50 ng, 0.25 nmml) and 4
wd@ RosBe2int or ophenyl ) (38 pL, 0.26 nmol) was r ebdmESm05/020446

overnight. Trisamine resin (2 eq) and pol ystyrene

i socyanate resin (2 eq) was added and the m xture was

10 agitated. After 3 h, the 's'i%pensi on was filtered

and the resin was washed with CH2Cl 2 (3x) and CH3CH

(3x). The filtrate was concentrated to a rd C2 (Rl =

3- 61-C61-14, R3 = R4= CH2CH2CH2CH3) (6 689 .

Met hod C, Step 2: Conpound C3 (Rl = 3-Cl H4, R2 = H,
R3 = R4 = CH2CH2CH2CH3) was 15 prepared fromC2 (R =
3-Cs. C6H4, R3 = R4 = CH2CH2CH2CH3) fol | gwi=Ng a WD
21) 1)\&]i065277 PCT/ US20115/ 11211446 -56 edure

7.4, m 2H

Q%i mé&%“ ® Method A, Step 3. NVR(CDCI 3): .
7.2, 53%. 0,38, 2H188 1.7, m ¢1-1,.5 1.1,35m NMR
8H, 8 ; 6H. ES-LCVB (nmfe): 336.1. N-Fhe foll owi ng
conpotwds were prepared using siml ar O hoid.  #

Structure MW Qbs. # Structure MN Cbs. NH H ~

~NNN X NH HOH ~--~/ 641 O q 209 210 655329 330

INITI HNH ~NANH o NH HO~/ 642 0 211 212656 ( H

329 330

Method B

B2
s . LS
HCI, uW RLNJLNH F{2""42 R )l\
_ : 2 N NH
CH3CH,OH R RS
160 °C R" O R O
B3 B4

A modified literature procedure was used (Ugi, I. Angew. Chem. 1962, 74 9-22).

Method B, Step 1: .

To a solution of B1 (HClI salt, R' = 3-chlorophenethyl) (1.1 g, 5.73 mmol)
in anhydrous CHzOH (15 mL) was added potassium thiocyanate (0.56 g, 5.73
mmol). The reaction mixture was heated to 60 °C for 1 h. The suspension was
filtered and the filtrate was added to B5 (R°=Me, R*<'Bu) (0.72 mL, 5.73 mmol)
and benzyl isocyanide (0.77 mL, 6.3 mmol). The mixiure was stirred overnight

before the solution was concentrated and the residue was purified via flash



NH a NA NH N NH 643 215 216 657 O 5NH 335 336 INIIH
HN '"Nn H--NKNH O OH 644 225 226 658 335 336 HO WO
wWQaBeHEEM277 PCT/ US20115/ 11211446 -57 NH NH Pér/dkboodb20446
XxNH OH O 645 O 239 240 659 H 335 336 OH N XH ~N NH
NN H 646 245 246 660H 335 336 OH NH HN JI N NH -N

N NH OO 647 N 246 247 661 -H4335 336 HO NH NH
chromatography eluting with ethyl acetate in hexane to yield 0.28 g of B2 (R® =

CH,, R* = CH.CH(CHs),, and R'=3- -Chlorophenethyl).

Method B, Step 2:

5 A solution of 40% concentrated HCI in CH3CH,OH was added to B2 (F{3 =
CHa, R* = CHoCH(CHa)z, and R' =3-Chlorophenethyl) and the solution was
heated in a microwave at 160 °C for 30 min. The solution was concentrated and
purified via reverse phase preparative HPLC eluting with a CHsCN/H20 (with
0.1% formic acid) gradient to afford B3 (R®= CHs, R* = CHyCH(CHa)s, and R =

10  3-Chlorophenethyl).

Method B, Step 3:
Compound B4 (R? = H, Rz = CHs, R* = CH,CH(CHa),, and R' =3-
Chlorophenethyl) was prepared from B3 (R® = CHg, R* = CH,CH(CHs),, and R’
15 =8-Chlorophenethyl) following a procedure similar to Method A, Step 3. |
NMR(CDsOD): 6 8.1, br, 1H; 6 7.35, s, 1H; § 7.25, m, 3H; § 3.6, m, 1H; § 3.4, m,
1H;63.0,m, 1H;8628,m,1H;81.75, m,1H;§ 1.6, m, 1H; § 1.35, m, 1H; § 1.2
s, 3H; 6 0.8, m, 6H. ES_LCMS (m/e): 308.1

20  The following compounds were prepared using similar methods

Obs. Obs.
# Structure Mw # Structure Mw
m/e m/e
H
N-_-NH
o< T,
H
N\(NH
0 a
N 251 252 549 371 372
Cl O A

546 203 294 550 c )—ﬁ 413



NA NH ~NNH rN 648 251 252 (®©2 352 353 K NH N LNH N
NH rN 649 OH H 267 268 663 O 352 353 HO WO
wQ@o6hekam277 PCT/ US211115 /112114 4 6 -58- a pCchNEs2005/020446
N~iNH NNH I O 650 ONH 309 310 664 Br 377 378 OO0
~NH N\ NHONH o NH®651/ 317 318 665 385 386 a O
N NH NH ‘NH 652 319 320 666-$5391 392 1rNH

H
N-NH
o j¢ H\(NH

N 0
P :
547 d 307 308 551 \/\©/ 265

H  NH
N
o~ L
a
548 357 358
e .
Method C
R2
S N~
o . N=C=8 |
]
HoN o R’ o I-3IN/U\N’R HN/I\N’R1
R H 339_4,
R4 R3 - T
THF R4 0 , R4 o)
(o3| c2 C3

Method.C, Step 1:

A solyiu\tion of C1 (R® = R* = CH,CH,CH;CHa) (50 mg, 0.25 mmol) and C4
(R1=3-chloro§henyl) (88 WL, 0.26 mmol) was refluxed overnight. Trisamine resin
(2 eq) and polystyrene isocyanate resin (2 eq) was added and the mixture was
10  agitated. After 3 h, the suspension was filtered and the resin was washed with
CH2Cl2 (3x) and CH3OH (3x). The filtrate was concentrated to afford C2 (R' = 3-
CkCoHa, R® = R*= CHaCHoCH,CHs) (60 mg, 68%).

Method C, Step 2:
Compound €3 (R' = 8-CI-CeHs, R? = H, R® = R* = CH,CH,CHoCHa) was
15 prepared from C2 (R' = 3-Cl-CgHa, R® = R* = CH,CH,CH,CHs) following a



NJ/NHONH NI ONH- 653 Br 323 324 667 O'"" 420
421 0 0 WD 2006/ 065277 PCT/ US2005/ 020446 -59 NH NH
woO Doc/0632iH ~NxXNH Br 654 N 324 325 668 ON 420 HCH/USI05/020446
Met hod D KCN 0 O (NH4) zCO3 HN) ~ NH 1NKOH 1- 01l TMSCHN2
A papa a HZN 2N XI- O CH3CH2OH H20 RRQ \ ~0 HzO
WJ R4 Ra OH CH30H R4 3 5 Dt d%- D3 D4 Method D, Step
- 1: Amxture of D1 (R3 = R4 =CH2C6H5) (20 Q),
proc;&dmeﬁmihrctpd\ﬂéﬂmd(ﬂ(ﬁ@p 3. anwna(@mis;ns GFat,mn2Hes (15 m, 2H;
8 r]_éeélhanol %BLOO m-) and H20 ( -) was heated
0 5.9r8, 2 el &d M1 HIKO At moBF(b%OeW,rmgW 158 CMS) (me)y 386.1.
D2 (R3 = R4 = 10 CH2C6H5) after filtration fol |l owed by
washi ng W|th water. Method D, Step 2: A solution of 2
N RO foBewingresmpaiaeds werdBrddaded uBthgsifiiaChtdihod.l eq)
and irradiated via mcrowave at- 185 -C for 3h fol |l owed

by addition of Obs. : Obs.
# Structure Mw # Structure MW ‘
m/e m/e
h NH
NH
A paiel
N NH S y OH
)—E/\/ 209 210 655 329 - 330
NH \ NH
N~ 'NH z
NH ‘
HO © s
642 O 211 212 656 O{, 329 330
X ‘
N~ NH ‘
N._-NH
O o< T
215 216 657 NH 335 336
NH HN

o g 3
H
225 226 658 D 335 336



15 concentrated HCl to the solution until a pH = 2-3
was obtained. The solid was filtered and washed wth
wovadoene207 af ford D3 (R3 = R4 = CH2C6HS) . Met hoplcusfshemo446

3: A solution of trinethylsilyldiazonethane in hexane
(2 N (2 eq) was added 20 drop wise to a solution of
D3 (R3 = R4 = CH2C6H5) (1 eq@)54+n anhydrous CH3OH (30
m.). After 1 h, an additional 2 eq of

trimet hylygi |yl di azomet hane in hexane 2 N) was added
and the Jteaction was stirred for 20 ninutes before it
was WaN~ “tNvhcentrated. The resi due WasNHi ssolved in a

X). A
645at ur at ed agaeous 336
phase until pH of the sol ution'wg The
solution was” extracted with ethyl aggtate (3x). The
organi c extracts were conbi ned, dried —over Na2SO4,
and concentrated to afford D4 (R3 = R4 = CH2C6H5). 5
The f ol Ir\ﬁ_g ng ‘am no esters were prepared using a
simlar thod. 0 0 0 0O~ O~ HzN G O HZN QG z z
O NH~Q HBrD5D6D7D6D9(J&,HzOO~OO
NHz O / Br N D10 D11 D12 D Hz Met hod

E o)
646 245 246 Q‘

NH HN
—N NH
T3
647 246 247 661 H"@ 335 336
HO
NH NH
N~ "NH N UNH
o) 0 N .
648 251 252 662 ¥O 352 353
o~
Cl NH
~N"NH
o)
N NH
649 o= Y 267 268 663 N%o 352 353
NH ,
o)



10 WO 2006/ 06n277 PCT/US211115 /112114 4 6 -61 O R4X
CBZ"Ny*OH O O O-Ph LiN(Si (CH3)3)2 O OyPh zzz~ 3 SOLI R
w@2086B&52VPA R3 Ra ' CBZ  ZnCl 2 R3 THE/ Hexane Te€Er/usdoof 20446
E3 H2 LiOCH3 NI1J 0 Pd(OH) 21C O H2Nx CH3OH CBz" 3 O
HO OR4A RCH3OH R4 R3 40 psi E4 E5 Method E, Step
1: 5 Thionyl chloride (0.47-58 38 mol ) was added drop
wise to a solution of El1 (R3 =CH2CH2C6H5) (2g, 6.38
- mol ) angybenzal dehyde di nethyl acetal (0.96 ni, 6.38

nmol ) in anhydrous THE at OC under N2. After 5 mn,
ZnCl 2 (0. , 6.38 mmol) was added and the reaction
m xture tirred at 0 C. After 3 h, an additional
amount of zZnCl 2 (0.18 g, 1.28 mml) a onyl
chloridemq Hm_ 10128 mol ) vvere f and stirred
for 1 t tion xt oured,Lnto
650 3
a stirr suspen5| on o icel :
sti rredO ccasionally until the i ce
aqueous~sojution was extracted with ether (3x). The
conbi ned gfgani c extracts were washed with H20 (3x), a
sat, aqueous solution of NaHCO3 (1x), and H20 (2x).
The organic solution was dried over 15 Na2SO4,
filtered gpd concentrated. The crude material was
purl fi Nd—(\/l a flash chromatography eluting with ethyl
e INH hexane to yield Corrpound 3 =
NH

378

317 318 665 0—\_\ 385 386

Z—

\I;NH

Iz

NH ©
\N_( :J 1
19 NH {

652 O/ ' 319 320 666 O'O 391 302

NH

Br

323 324 667 C 420 421

653
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20

CH2CH2C6H5) . Method E, Step 2: 20 A solution of

['ithium hexanet hyl di silazide in hexane (1.0 M 1.65
workgoed6347 Mol ) was added drop wise to a sol up@DUSIH5/020446

E2 (R3 = CH2CH2C6H5) (600 ny, 1.49 mmol) and HWPA

(0.85 mM-) in THE (6.5 m-) cooled at -78 C under N2.

After 15 mn, isobutyl iodid&sg0.52 n, 4.48 mmol) was

added drop wise and the reaction mxture was stirred

at -78 Cfor 3 h. The reaction was warnmeg to -65 25 C,

stirre or 2 h and warned to rt overm’_g t. The

reacti solution was poured WO 2006/-Q6m&77

PCT/ Aik15 /Bt12114 4 6 -62 into a W re of sat.
Na gt her/ice. The aqueous |a extract ed
wi t hQet her ). The organi c extract r e ~conbi ned

'th 824 nesgx). e8he oPganic sol utiompyas 421
over Na2SO4, filtered and cangentrated. The
crude material was purified via fl chr omat ogr aphy
eluting with ethyl acetate in 5 hexane to yield
conpound E3 (R3 = CH2CH2C6H5, R4 = CH2CH(CH3) 2).
Method E, Step 3: A solution of |ithium methoxide (1 N
in CH3OH) (0.36 nL, 0.36 mml) was added to conpound
E3 (R3 = CH2CH2C6H5, R4 = CH2CH(CH3) 2). The reaction
10 m xture was shaken at rt for 50 mn. An additional
0.55 eq of |ithium nethoxide were added. After 2.5 h,
a sat, aqueous solution of NaHSG3 (0.75 nL) and ethyl"
acetate (3 nmL) was addequiphdd'g reaction m xture and
shaken for 15 mn. The suspension was filtered. The

esul ti r{fgc”vw te soli @ was washed with a sat. aqueous
Eol ut i GHREONaHSOB,,\ anoAt hél a

T 2

tate (1x). The ¢
R3 aqﬂecru";—gjmse—'of B e W 68 N~ o
ext r ag(ERWER et hgi aoet at e”(2x)Rr* Fhe organic R* R®

extracts were conbi ned and washed with a sat. aqueous

Pdol uti on of NaHSO3 B28x). The organP® sol ution was D4

dr vthed ), Sieg(H, filtered and concentrated to

afford E4 (R3 = CH2CH2C6H5, R4 = CH2CH(CH3)2) (109 nm,
g 7AgMixRoe Mo (RE= FoteEHECg) (205g), potassiurh dyan(deX(40 g)

and W%'—@arbgﬁat:e 8’5‘2 éﬁ%ceﬁlﬁgr%l ((I 2)89mEPénc9 ]'Fz% (200 mL) was
heated in a sealed flask at 130 °C overnight to yield 25 g of D2 (R® = R* =
CH2CgHs) after filtration followed by washing with water. |

Method D, Step 2:

A solution of 2 N KOH (3eq) was added to D2 (R° = R* = CH3CsHs) (1 eq)
and irradiated via microwave at 185 °C for 3h followed by addition of
concentrated HCI to the solution until a pH = 2—-3 was obtaihed. The solid was
filtered and washed with water to afford D3 (R® = R* = CH,CgHs).

Method D, Step 3:

A solution of trimethylsilyldiazomethane in hexane (2 N) (2 eq) was added
drop wise to a solution of D3 (R® = R* = CH,CsHs) (1 eq) in anhydrous CHsOH
(80 mL). After 1 h, an additional 2 eq of trimethyisilyldiazomethane in hexane (2
N) was added and the reaction was stirred for 20 minutes before it was was
concentrated. The residue was dissolved in a O‘.2 N HCI solution (25 mL) and



10

nmmol) in CH3OH (4 nL) was added 1 N HCl (0.28 nm_, 0.28
mmol ) and 20% pal | adi um hydroxi de on carbon (22 ng).

wd bmenesact i on mi xture was hydrogenated at 40 BSI/US2005/020446
After 2.5 h, the reaction was filtered and the
catal yst was washed with 25 CH30H (3x). The filtrate
was concentrated to afford ES6QR3 = CH2CH2C6H5, R4 =
CH2CH(CH3)2) (78 nmg, 96% . The followi ng am noesters

'wasbesmbwnh epere@xyus Angatsiaibd golutieh (Nagwaaﬂésl)aadi@@ 3@ te

PCT/ US211115./112114 4 6 63 OO0 H2ZN O - F H2N H2N
aqugous_Rhagepniil %pé‘vl of thegofutien was pasieg e Seiu§op RspN

extiActs@Niflcthyl QoctAY §x).EHfe %'r%rﬁté%xﬁél&'\lé@ of& ehifloiiel, Bried

overNa-A(, BNd cogpenivaeddiezaiford DA £8F 5CviCabld).F 0 0
2N 'ﬁ?e %II n?t aﬁ‘mJ\_o|2 est?erg were pr%pared using a similar method.

0 o 0 o— o~
HaoN O/ HoN O/ H2N O/ NH, . NH,
/S G
S :
D5 D6 D7 D8

D9
o o
5 NH, 5 NH, o~ " o~ "
o) 2 Ie) 2
Br / Br
\ N
D10 D11 D12 D13
O/
NH
o) 2
D14

Method E
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nn D5 F A500 nL nethanol solution of 20 g of D5

(R3 = benzyl, n =1) with 1.5 eq of HC was
whyasoganmated with 1 g of Rn/C (5% ww) and 2 pcoisifoseosde

(5% ww) at 60 psi for 2 days. The solid was filtered

and washed wi th excessive nethanol. WO 2006/ 065277

PCTI US2005/ 020446 - 64 The co®brned sol uti on was

evaporated to |ve020 g of F1 (R3 = cycl ohexyl nmet hyl ,
Ny 19 as HCI Thefollovmng anmi no &¥Xers - WereO o
es prepa @5t ng Si iy PRt hodN(ﬁ(GjﬁQ)@ O 7/
CB%(?IZN :%l 8 J5cJLo NH2 F3 F&—F5+F610 O
@.QHZN 050 d6 HzN '}'do F7 FSHMPAF10 Met ha-d R4 CBZ
G 3 R15 R16NH €% HO R3 PS— HGBIF/Hxahé- R1
CHBCH20H 0 HNN- RAF THE/ CHSCN c
2 E3
0 M2 o
LiOCH; i Pd(OH),/C
“en.on | CBZ o~ HzN o~
CH30H R RO HCI K,
CH3OH R*R
40 psi

E4 E5

Method E, Step 1:

Thionyl chloride (0.47, 6.38 mmol) was added drop wise to a solution of
E1(R*= CH2CH2CsHs) (2g, 6.38 mmol) and benzaldehyde dimethyl acetal (0.96
mL, 6.38 mmol) in anhydrous THF at 0°C under N2. After 5 min, ZnCl, (0.87 g,
6.38 mmol) was added and the reaction mixture was stirred at 0 °C. After 3 h,
an additional amount of ZnCl (0.18 g, 1.28 mmol) and thionyl chioride (0.1 mL,
1.28 mmol) were added and stirred for 1 h at 0 °C. The reaction mixture was
poured into a stirred suspension of ice/H,O. The mixture was stirred
occasionally until the ice melted. The aqueous solution was extracted with ether
(3x). The combined organic extracts were washed with H,O (3x), a sat. agueous
solution of NaHCO3 (1x), and H20 (2x). The organic solution was dried over
Na>SO,, filtered and concentrated. The crude material was purified via flash
chromatography eluting with ethyl acetate in hexane to yield compound E2 (R®=
CHCH,CgHs).

Method E, Step 2:

A solution of lithium hexamethyldisilazide in hexane (1.0M, 1.65 mL, 1.64
mmol) was added drop wise to a solution of E2 (R® = CH2CH»CgHs) (600 mg,
1.49 mmol) and HMPA (0.85 mL) in THF (6.5 mL) cooled at -78 °C under No.
After 15 min, isobutyl iodide (0.52 mL, 4.48 mmol) was added drop wise and the
reaction mixture was stirred at -78 °C for 3 h. The reaction was warmed to -65
°C, stirred for 2 h and warmed to rt overnight. The reaction solution was poured
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JHOUSS GL & R15 R15 R1 R3 O RRNH2 Ryu_yR3{~, 0

O HNN/NR Ol HV \, NRL SR2Z.N10 G &4 Method
wER00shen71: To a solution of Gl (Rl = CH2( 3- Cl &Stig$20856R0446

R3 = CH3) (400 ng, 1.23 mml, generated followi ng a

procedure simlar to Method C, Step 1) in ethanol (5

15 mL) was added |ithium hydr®Xtde nonohydrate (100

ng, 2.45 mmol) in H20 (0.5 WD 2006/ 06n277 PCT/ US211115

thO/a__mmue of sat. NaHC D3 (af)Y etheRice. HThaaquéeus [ayer was axXtracted

w5 8 ARG TV 0.

Thebiganki26dlufids wes) drfstH ot dgﬁ@? fWeTréU ﬁhﬂ%n(téﬁf)rateﬂ The

solutign of 30% HCl was a to the aqueous phase
crugg imaterialavagpuritied yigpflasthehromatogiaphyeiuting withtetayhaastate in

t Ayl
e RS AR PR SR E8 (et oRiS 8o CHENE B and
concentrated to afford & (R1L = CH2(3-Cl C6H4) and R3 =
CH?,Z 357 , %30/() Method G Step 2: 10 A solution
13 aﬁ]‘?\% £1.2 eq) was added to & (Rl =
CHZ:( Soltti&R ‘B )ithidRdmBehax &}%N(@ @@0%@6%@ gg)mﬁ,re,q; was

pol ystyrene EDC resi n
added 10 DEMCHETNEB {Ritis) CHIGHCelds tR o OhlzﬂHI(IGHsb@S 'Eﬁmmmtlon

@Sl A AR Al SR B o

weregddeals Aftistezl5 AT e4it. éqbeoméwgomuéﬁ@mwaws@?ﬁo Vslrhﬁy@ﬁ’d ethyl

nd the flltrate vvas concentrated to afford
aceiat%z@c@ Jo¥Vep Agfledig the rgastionpnixtuwegneshgkemte rnﬁsmm The

sus'ﬁ&nsmn was flltered. The resulting white solid was washed with a sat.
aqueous solution of NaHSOg3 (1x) and ethyl acetate (1x). The aqueous phase of
the filtrate was separated and extracted with ethyl acetate (2x). The organic
extracts were combined and washed with a sat. aqueous solution of NaHSO5

* (8x). The organic solution was dried over NazSOy, filtered and concentrated to

afford E4 (R® = CHaCH2CgHs, R* = CH,CH(CHa)z) (109 mg, 87%).

Method E, Step 4: v

To a solution of E4 (R® = CH,CH,CgHs, R* = CH2CH(CHgs)2) (109 mg, 0.28
mmol) in CH3OH (4 mL) was added 1 N HCI (0.28 mL, 0.28 mmol) and 20%
palladium hydroxide on carbon (22 mg). The reaction mixture was hydrogenated
at 40 psi. After 2.5 h, the reaction was filtered and the catalyst was washed with
CH3OH (3x). The filtrate was concentrated to afford E5 (R® = CH,CHsCgHs, R* =
CH>CH(CHa)g) (78 mg, 96%).

The following aminoesters were prepared using similar method.



Method G Step 3: Conpound 4 (R1 = CH2(3-CIC6H4), R2

= H R3 = CH3, R15 = CH2C6H5 20 and R15 = H) was
wer@pasds from G3 (RL = CH2(3-Cl C6H4), R3 = CHBCT/BdM057020446

CH2C6H5 and R16 = H) fol | ow ng a procedure simlar to

Method A, Step 3. The follow conpounds were

prepared using simlar nmethosd.~ Cbs. Obs. # Structure

MNVIt Stpructure MV W we a N~NH N~NH NHp 669 O NH

322 323 B82 412 413 O {% NH V\D 2006/ 0&5277

qHyNN gl NH 0 670 0 9
q ' NHOa ~NH Habiz 18
5F 0 H/,

E13

E10
o o o o
HoN o H,N o HoN o HoN o
N N
OTBS 07" o¢” Boc
E14 E15 E16 E17 .
E18
Method F
o) 0o
H>N HoN
2 0~ Rh/Pt 2 o~
RB ——— RB '
n Hy )
n
D5 F1

A 500 mL methanol solution of 20 g of D5 (R® = benzyl, n = 1) with 1.5 eq
of HCI was hydrogenated with 1 g of Rh/C (5% w/w) and 2 g of PY/C (5% w/w) at
‘60 psi for 2 days. The solid was filtered and washed with excessive methanol.
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15

NH NHO 672 O 348 349 685 414 415 Nl H/ ' 0- NHa O
NYINH NNO ONHG673 0 364 365 686 H 421 422 "~ 0 WO
wQ@o6ehekm277 PCT/ US211115 /112114 4 6 -67 a PEMNES2005/020446
NH a N-NH 674 0 NHO 364 365 687 O NH 428 429 O 0 a

NH ONHO NH N 675 p o NH 376 377 688 434 435 0 0
HO/ \ gNH g NN\NHN\Np O 6 NHO 384 385 689 442

The¥binBed solution was evaporated to give 20 g of F1 (R =
cyclohexylmethyl, n = 1) as HCl salt.

The following amino esters were examples prepared using similar
method.

o] o 0
HoN o~
2 o~ HaN o HoN o~ NH,
(o)
F2 F3 Fa FS F6
0
0
H,N
HoN o~ HoN g
(o)
HO
E7 . F8 Fo F10
Method G
R15 R1GNH
R3 o . R3 PS-EDC
_0 LiOH HO 0 HOBT
o HN\H/N~R1 CH3CH,0H O HN_ _N-gi  THF/CH,CN
H20 hg
S S
G1 G2
R15 ‘ R'S
[ R3 (o) 2 \ RS O
R16N —-——»R NH2 R16N
0 HN\H/N~R1 o HNYN\Fﬂ
S RZ'N

Method G, Step 1:

To a solution of G1 (R' = CHy(3-CICgH,) and R® = CHs) (400 mg, 1.23
mmol, generated following a procedure similar to Method C, Step 1) in ethanol (5
mL) was added lithium hydroxide monohydrate (100 mg, 2.45 mmol) in H20 (0.5



H/ \ 0 WD 2006/ 065277 PCT/ US2005/ 020446 -68- Q NH

NHO \ NH 677 N 390 391 690 a ~O N HO 449 450 Hb \Jl o
wO Mo6oet g O NWNH O 71 NHO NHg 678 N 393 39%c1H842046020446

462 H~NNO NHg ON'~r \ NHO pNH NHO 679 H 398

399 692 511 512 WD 2006/ 06n277 PCT/ US20115/ 11211446

-69 C1 NNH ONH a N NH-B5NHO O 680 H 398 399 693

_ NH 511 512
mL). After 2.5 h, another portion of lithium hydroxide monohydrate (100 mg,

2.45 mmol) was added. After 5.5 h, the reaction mixture was diluted with H,O
(15 mL) and extracted with ether (2x). A solution of 30% HC! was added to the
aqueous phase until its pH = 1 to 2. The solution was saturated with NaCl and
5  extracted with ethyl acetate (3x). The organic solution was dried over NazSOs,
filtered and concentrated to afford G2 (R’ = CHa(3-CICgH,) and R® = CHs) (357
mg, 93%). '

Method G, Step 2:

10 A solution of benzyl amine (1.2 eq) was added to G2 (R' = CHx(3-CICgH.)
and R® = CHa) (1 eq), HOBT (1.5 eq) and polystyrene EDC resin (94 mg, 1.53
mmol/g, 3eq) in 1:1 THF:CH3CN (1 mL). The reaction mixture was shaken
overnight at rt. Trisamine resin (85 mg, 3.38 mmol/g, 6 eq) and isocyanate resin
(100 mg, 1.47 mmol/g, 3 eq) was added. After 6 h, the suspension was filtered

15 and the filtrate was concentrated to afford G3 (R' = CHx(3-CICgHs), R®= CHj,
R = CH,CeHs and R'® = H).

Method G, Step 3:
Compound G4 (R' = CHy(3-CIC¢H), R? = H, R = CHs, R'® = CH.CgHs
20  and R" = H) was prepared from G3 (R' = CHx(3-CICsHa), R® = CH3, R"® =
CH,CsHs and R'® = H) following a procedure similar to Method A, Step 3.

The following compounds were prepared using similar methods.

Obs. Obs.
# Structure Mw # Structure Mw
m/e m/e

412 413

669 O NH 322 323 ‘ 682 N |
0O



O N NH O NHO 681 406 407 Method H 3 (BOC)20 3 0 H2N
0O RRNOSHOR3 ,0HO--)4 0.5 M NaHCO3 HO~--~~0 HO CH
w@2@membNad 3 HV 1 N-RL HNIN-R1 THE/ CH3OH HN " p¢Nusto05/020446

CHS NHNBoc HL H2 HB H4 3 3 Tf20 ,Tf0- RO RztH
R21yTFA Rzf' {/O 2,6-Lutidine H\y N RL CH2Cl 2 HN N-RL
CH2C 2 HV UWN Rt CH2CI 2 11 -8B - | N, Boo N, BOC NH H5

H6 H7 5 Method H, Step 1: To a solution of HL (R3 =

CH3) (5 g, 39 nol) ina l1:1 mxture of 0.5 M

NaHCO3: CH3CH20H was added R1- NCS (R17=3- chl or obenzyl)
(11.5 nL, 78 WD 2006/ 06n277 PCT/ US2 /112114 4 6
-70 I) The reaction m xture was” heagged at 50 C
oveé me reacti on was cool ed and>difout ed with

ter. sSfaqueou hase was extracted w et hyl
Gégget at e Wo: Theg%zfgan ¥ ext 1883ts were combjned4!4 415

washed w tt{water (2x) and dried over Na2® The

sol ution wag¥tl tered and sol vent was renoved to give
a 5 small volume of solution. Hexane was added and .t he
resulting suspension was filtered to yield 6.8 g of a
solid H2 (R3 = CH3, R1 = CH2(3-CIC6H4)) (61 %.

Met hod H, Step 2: :

NH (o] : .
o’ oM é{(
671 j@zo 33 337 684 q 44 415

© \rﬁ—l o NH
(0] O
672 348 349 685 414 415.
. - N
H

673 364 365 686 A N—\_\ 421 422



Compound H3 (R3 = CH3, Rl = CH2(3-Cl C6H4)) was
synthesized fromH2 10 (R3 = CH3, Rl = CH2(3-ClC6H4))
wao 2dobowdzmy a procedure similar to Method A, SteEr/uS005/020446
Met hod H, Step 3: To a solution of crude H3 (R3 = CHS,
Rl = CH2(3-CIC6H4)) (14 mmol) in a 15 1:3 m xture of
CH3OH: THF was added 0.5 M NaH&O8 in H20O (28 ni, 14
nmmol) and di-tent-butyl dicarbonate (3.69 g, 16.9
mmol ). The reaction was stirred at rt forg2.5 h and

then stored at -10 C overnight. The reacti was
diluted with brine and extracted with et cetate
(4x). The organi c extracts were conbi ned washed

with brine (1x). The organic sol ution was dri@ql over
e

Na2SO#~ 20 filtered and concentrated. The 'ih‘(a
rrater s,\@urifi ed via flash chrona?o y
el uti'ng vvil\Hfr/ thyl acetate in hexane to ord 1.5 g
H4 ( _NHgHZ( =L C6 and = CH3) o=kt hod
6ggep 4:% 0 uf’:lzsgln o:‘é%%ri fl Pg}ganhydri de NHL28 p ,8 429
0.76 nmol ) i 2 (5mM-) was added p wWise to a

solution of H4 XRL = CH2(3-Cl C6H4) and Cl-13) (200
ng, 0.55 mmol) and 2,6-1utidine (176 . 2.18 mol)

at -30 C. The reaction m xture was stikred for 1.5 h.
Water (10 nmL) was added at -20 C and thg' ice bath was

renoved. The reaction was stirred until it reached 0O

C. The organic |layer was 30 separated, dried over
Na2SO4, filtered and concentrated to afford 310 ng of
H5 (RlL = CH2(3-CIC6H4) and R3 = CH3). Method H, Step
5: WD 2006/ 06n277 PCT/ US20115/ 1121144 -71 A sol ution
of crude H5 (Rl = CH2(3-Cl C6H4) and,R3 :,\CEB) (0.11
mol ) and 7N ammonia in. Methanol (RRP=H g NH2-H) (10
eq) stirred overnight at rt. The rea ion
sol u was, concentrated. The crude materi was
epsr #Ti gdNU€ing repwprse phase gggparative HPL elﬁhi Ng 435
with a H20O gradient with 0.1 %5 formc idto
ield H6 3-CIC6H4), R3 = CH3, R 210= NH2).
el T ol ) M

o \I]\TH N
676 0O 384 385 689 Q 442 443
(0]
Q



Method H, Step 6: A solution of 50%trifl uoroacetic
acid in CHC 2 (2 mM-) was added to H6 (Rl =
wEhk6B62ICo6H4), R3 = CH3, R21 = NH2). After 40pai/us10h®020446
sol vent was 10 evaporated and residue purified by
" preparative HPLC/ LCVS el utlng with a CH3CN H20
gradient to afford H7 (RL = (Bf¢3-ClC6H4), R3 = CH3,
R21 NH2). NWR (CDCI3), S7.45 m 3H, 6 7.35, m 1 H
54.9, m 2H 5 3.5, m 2H 6 1.65, s, 3H ES LCM5
(me)y267.07. 15 The foll owi ng conpounds were prepared

usin 1| met hods. # Structure MNOos Structure
MV €Dbs. Wy HN HHN H.N NH2 N 694 238 239 702
01132:{%@‘%@ HH ~NNHHN~NN @\ N 248 249

3 0 328 349 HN 'N N b ﬁﬁge 257 258
6%84 0~ 334 3B %0 %@)6/ 06697 450
PCT/ US20115/ 1 446 -72 NHH _ \NL NH m@m\N 1N
o 697 ON.N 265 705 342 343

678 303 304 691 N7\ 461 462
hl_\_ N P -
—
\— N
. 4

i(_« o
X
679 Hé 308 399 692 o _ 511 512



ai~\ Xb NNHN 698 NNf NH 266 267 706 O 354 355

NH HZN a H HNC N H~ O N~NP NH 699 p 292 293 707 NH
wW@Z6B8d53776 0 NH NH ~NANH C ~NxNHN 700 O 308cB0S206880446

0/ 418 419 WD 2006/ 06n277 PCT/ US20115/ 11211446 -73

"NH NH NNH ~N NH O=NH NH 701 H 314 315 709 483 484

Met hod | Ra O R75C02H Rs O ¥9 -

a

- NH
N
Q\\ . © \NfH
NH
’ O%o | 0

NH
680 N : 398 399 693 511 512
0

681 éN—\_\ 406 407

Method H
(o} N=6=S R o (Boc),0 R o
1'
HZD(U\OH R How w 0.5 M NaHCO, Ho/ﬁL—(N 1
Ho— R? 0.5 M NaHCO3 HN\[(N~R1 N~g? THF/CH3O0H HN\W “R
CH3CH,OH M A
) S Boc
HA H2 H3 H4
R o R o Rs 0O
21_
Tf20 ;rfo R-'-H R21 TFA R21»
— >
2,6-Lutidine HN\(N\W CH,Cl, HN\ﬁN‘Fﬂ CH,Clp HN\n/N\R1
CHoCly g N L
“Boc Boc

H5 H6 H7
Method H, Step 1: |
To a solution of H1 (R® = CHg) (5 g, 39 mmol) in a 1:1 mixture of 0.5 M
NaHCOs CHsCH,OH was added R'-NCS (R'=3-chlorobenzyl) (11.5 mL, 78
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RI6 N1 TFAONRHOBT RNHN NR 15 N~NR H HN~(
15 -EDG R16 \\ CH2CI2 R Rt6HN N-Boc PS-EDC NH 11 12

wd 2060éd2thod |, Step 1: Diethyl ani nonmet hyl pol pst/ysmng020446
resin {5 eq) was added to a solution of the formate
salt of 11 (Rl = CH2(3-CIC6H4), R3 = CH3 and R16=H) in
CH2Cl 2 and the suspension waglagitated. After 15 mn,
the m xture was filtered and the resin was washed

mnval). hT@iZéh@tic(rAm)xtur‘égwaé hF?fGI%il gt_s%sig%mggm‘rﬁd l_[%éb_tion was
Coﬁ@géﬂdii&f%i}%ﬂf. eligp e %ﬁﬂgfmua—q@ma@@map@wﬁhwbyl
coddeont) TmRriEbReS Phid il SPRIEeRy D, bl T8y and
drieglovqrpeiags&qz(he Gpisian)waRBltereGHmchaolvBibwas rédoded to give a

bl sy R B S 58 o wes
filteee) 1o pieliy 618/ one dolitsan =r@%g,m1(4@m@3-cﬁcaq)))rﬁ6;@/oﬁ

1:1 mxture of CH3CN:THF (0.5 nL) was added.
m xture was agitated for 6 h. The suspensi on was

fi Ilgg%@g;&tg_ﬁg:filtrate was concentrated to afford

12 Co6H4), R3 = CH3, R16=H and R15 =
&mﬁeuau.Hm%wsowy@k@@wachm@@@ggﬁgsiéégfrom H2

: 3 = CH2(3-C .. )
(R° %@E'%d'éhé %M@q&@)&%&mgmém%de@ﬁ%@m@ nMethqcRA, Step
3. = CH2(3-CIC6H4), R3 = CH3, R16=H and R15 = CH2CH2C6H5)

5 using method simlar to method H step 6. The
foll ow ng conpounds were prepared using simlar

rretm&i‘od#l_lsgtg[g%gr e M Qbs. Qbs.
To a solution of crude H3 (R® = CHs, R' = CHy(3-CICsH,)) (14 mmol) in a
1:3 mixture of CH3zOH:THF was added 0.5 M NaHCOs in H20 (28 mL, 14 mmol)
and di-fert-butyl dicarbonate (3.69 g, 16.9 mmol). The reaction was stirred at rt

~for 2.5 h and then stored at -10 °C overnight. The reaction was diluted with
brine and extracted with ethy! acetate (4x). The organic extracts were combined

and washed with brine (1x). The organic solution was dried over Na,SO,,
filtered and concentrated. The crude material was purified via flash
chromatography eluting with ethyl acetate in hexane to afford 1.5 g of H4 (R'=
CHx(3-CICgH4) and R® = CHj).

Method H, Step 4: ‘

A solution of triflic anhydride (128 L, 0.76 mmol) in CH.Cl, (5 mL) was
added drop wise to a solution of H4 (R" = CH,(3-CICsHa) and R®= CHa) (200 mg,
0.55 mmol) and 2,6-lutidine (176 L, 2.18 mmol) at -30 °C. The reaction mixture
was stirred for 1.5 h. Water (10 mL) was added at -20 °C and the ice bath was
removed. The reaction was stirred until it reached 0 °C. The organic layer was
separated, dried over Na SOy, filtered and concentrated to afford 310 mg of H5

(R" = CH2(3-CICgH,) and R® = CHj).

Method H, Step 5:



# Structure MW Wnme W NH ~NxXNH N~ J~ NH C1 NH 710
O 0 280 281 718 N 398 399 o Go~-NHa . o NNHNH "' L
wo2008A6387808 309 719 N 406 407 o F {JH ~N N-d/gsmodbiosse
H 712 0 0 N 308 309 720 410 0 11 WD 2006/ 065277
PCT/ US2005/ 020446 -75 CI NNHa NI NHNH OK H/ \
713 H N 334 335 721 N 410 0_37]1_ ONH Qa N NH ~N NH
NH ‘ :

A solution of crude H5 (R = CHy(3-CICgH,) and R® = CHs) (0.11 mmol)
and 7N ammonia in Methanol (R*'-H = NH,-H) (10 eq) was stirred overnight at rt.
The reaction solution was concentrated. The crude material was purified using
reverse phase prepérative HPLC eluting with a CH3CN/H20 gradient with 0.1%
5  formic acid to yield H6 (R' = CHy(3-CICgH,), R® = CHs, R?' = NHy).

Method H, Step 6:
A solution of 50% trifluoroacetic acid in CH2Cl, (2 mL) was added to H6
(R" = CH5(3-CIC4H.), R® = CHa, R?' = NHy). After 40 min the solvent was
10  evaporated and residue purified by preparative HPLC/LCMS eluting with a
CHsCN/H0 gradient to afford H7 (R’ = CHx(3-CICsH,), Rs = CHg, R*' = NH2).
NMR (CDCls), § 7.45, m, 3H; § 7.35, m, 1H; § 4.9, m, 2H; § 3.5, m, 2H: § 1.65, s,
3H. ES_LCMS (m/e) 267.07. ‘

15 The following compounds were prepared using similar methods.
Obs. Obs.
# Structure Mw # Structure Mw
m/e mie.
"X | ey (O
—N NH, ~N N
694 O 238 239 702 o) 320 321

HN,
I . N N
- H

695 248 249 703 ' 328 329

I
P
ZT

NH
cl \NJLNH N p

696 257 258 704 0 334 335

\
pd



NH N 714 O 342 343 722 0 414 15 NH NH N NH per( 1
} a NHoo 715 362 363 723 0 420 F 21 FH ~NNHO
wa@ Dboblobs2b kK NH 716 372 373 724 o 428 o \ / 0 pCcE8sM6¥/020446
2006/ 065277 PCT/ US2005/ 020446 -76 a NH N NH Oy~
~NXNH O 1 "NH 717 O 376 377 725 HN 511 ~/ 12 OO
~- N Method J 5 -72 -

NH NH
~N" "NH \NJLNH }\I\Q
| o} N+ o)
697 N, N 264 265 705 342 343

O
698 N\(NH 266 267 706 )_% 354 355
<

H

N?— H
N
N \ 7
~N H © \I]\TH |
699 O 292 293 707 NH 372 373

NH : k .
- 0O NH
N NH ~N" "NHN
700 0 308 309 708 0)—%@ 418 419
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O



10

15

RRORLHNNR' NCOOR3IO0OOR3O ~/ CH2C2 RRNH
HN-N R~ RNHNISH-H NRL \N -Boo N Boc NH J1 J2 J3

wo2dveémds J, Step 1: Di et hyl am nonet hyl pol ystpeE082005/020446
resin (5 eq) was added to a solution of J1 (TFA salt,
R = CH2(3-CIC6H4) and R3 = CH3) in CH2Cl 2 and the
suspension was agitated. Aft&-15 mn, the mxture
was filtered and the resin was washed with 10 CH2Cl 2
(4x). The filtrate was concentrated to afgford the free
base. A solution of RI5NCO (R15= butyl) eq) in
CH2Cl 2 was added to the free base of J1 ( '
CH2(3-Cl C6H4) and R3 = CH3) (0.021 nmol) 1:1
CH3CN: A\ o The suspension was agitated \%NIH ght .

Pol ystwrene i socyanate resin (45 ng, 3,

pol e trisamne resin (40 ny, 6 ey MENnd a 1:1
mxt m THF (0.5 nL) was 5 added~\[he m xture
s @gl The spenS| on was fi d and

014 he t gﬁ%ent? ed to'®fford J2 (Riy= 483 484
CH2 C6H4), R3 = CH3, and R15 = CH2CH2CH2

Met hod J, Step 2: WD 2006/ 065277 PCTI US2005.,020426
-77 Conmpound J3 (R = CH2(3-CIC6H4), R3 = CH3,” and R15
= CH2CH2CH2CH3) was prepared fromJ2 (Rl =

CH2(3-Cl C6H4), R3 = CH3, and R15 = CH2CH2CH2CH3)

foll owi ng the procedure described in Method H Step 2.
5 The foll ow ng conpounds were prepared using simlar
met hod. Cbs. Obs. Structure MNV# Structure MN

Method |

R: O R 9 0
0 R
16 /\)/( R°CO,H /\\/[( o) 3
" N un MR ThoeT R15\\\ N HN NRT T8, o N-
\ R16 \<\

N~Boc PS-EDC N-Boc ot 7 216HN\\<
n 12 13

Method I, Step 1:

Diethylaminomethyl polystyrene resin (5 eq) was added to a solution of
the formate salt of I (R" = CHx(3-CICsH,), R® = CHgzand R'®=H) in CH,Cl, and
the suspension was agitated. After 15 min, the mixture was filtered and the
resin was washed with CHxCl, (4x). The filtrate was concentrated to afford the
free base I11(R" = CH(3-CICsH,), R® = CHsand R'°<H).

A solution of R COOH (R'®=Phenethyl) (1.3 eq) was added to a mixture
of EDC resin (41 mg, 1.53 mmol/g, 3eq), HOBT (1.5 eq), and the free base of I1
(R' = CH2(3-CICsHy), R®=CHgand R'®=H) (0.021 mmol) in 1:1 CHsCN:THF.
The suspension was agitated overnight. Polystyrene isocyanate resin (45 mg, 3
eq), polystyrene trisamine resin (40 mg, 6 eq) and a 1:1 mixture of CHsCN:THF
(0.5 mL) was added. The mixture was agitated for 6 h. The suspension was
filtered and the filirate was concentrated to afford 12 (R' = CHy(3-CICgH,), R®=
CHs, R'®=H and R" = CH,CH,CgHs).



W W NHH/ \ NANH aN~-NH O o ON N 726 323 324

731 0 N 377 378 NH NH O XNH 727 o 337 338 732 0 413
wdtisbeoes2et ' N NH ONH " a NNH o 728 >/ - H 3BCr/vS8H05/020446

417 418 o ~- o r F WD 2006/ 065277 PCTI US2005/ 020446

-78- NHH NNH a NNH NH H 729 358 734 421 422 o \

/| FF NH 730 a 0O H 365 366 '7&5'a O NrH 425 426

Met hod K R3 0 R15S02CI OO R3 00 HZN~- PS-CCPEA RS \'S

NRL'N :

Method I, Step 2:

I3 (R" = CHy(3-CICsHy), R® = CHs, R'®=H and R™® = CH,CH;Cehs) was
prepared from 12 (R" = CHy(3-CICgH,), R® = CHs R'™=H and R'® = CHpCH,CgHs)
using method similar to method H step 6. |

The following compounds were prepared using similar method.

M Obs.
# Structure # Structure Mw Obs.
w m/e ) m/e
NH
-
N~ 'NHH Q\\
N q \ YNH
0 0 M
710 280 281 718 N

Q V. _NH
cl N a
Oé(:N( ' Oﬁ' F
711 308 309 719 ‘ N

H

H

X 406 407
>/,_ 0

(®) A F

712 308 309 720 410
: o i



R3O HNN. HY RL HNVNNNRL H HN N, Rl N Boc NBoc NH Kl
K2 K3 5 Method K, Step 1. A solution of R15S02CI

w@ Ribbménopyl ) (1.5 eq) was added to a suspensi OPCT/U$2005/020446

713

pol ystyrene diisopropylethylam ne resin (18 ng, 3.45
mol /g, 3 eq) and the free base of Kl prepared using
met hod H (RL = CH2(3-Cl CoH4)y 7and R3 = CH3) 10 (0.021
nmmol) in 1:1 CH3CN THF. The suspensi on was agitated
overni ght. Polystyrene isocyanate resin (45 ng, 3

Iystyrene trisamne resin (40 , 6 eq) and a
e f CH3CN: THF (0.5 nlL) V\g§({ded The
0

1:1 s

m %t ur gy \{ WD 2006/ 065277 PCTI US20 -79

agi tatedX8fl 6 h. The suspension was £ ed t he
filtrate way conce®fat® to’@fford K2 (R =+ 410
CH2(3-Cl Co6 R3 = CH3, and R15 =CH2CH2 N Met hod

K, Step 2: 9 Corrpound K3 (RL = CH2(3-CICeH4), R3 =
CH3, and R15 = CH2CH2CH3) was prepared from K2 (Rl =
CH2(3-Cl C5H4), R3 = CH3, and R15 = CH2CH2CH3)
following the procedure described in Method H, Step 6.
The foll ow ng conmpounds were prepared using simlar

met ho%tr re MW Ohs. Ohs. W cture MW We
IINHJ]\ H ON~, qgo -r NHFG ON\(NH

o] 342 343 722 O%\—o 444

) H
362 363 723 g 420
E
F

b 372 373 724 o 428
(o]
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15

21

29



7 316 317 740 442 443 F GNNHo NHOOH/ H 737 H

3?1?1 345 741 o s _ 454 455 0 OO/ a WO 2006/ 065277
wWEDDEB2005/ 020446 -80 NH a NH ON H OM N piN/COs206880446

N 372 373 742 S p 492 493 OO NHOOI S0 N-NH S

NH 739 O 378 379 Method L (1) Boc,NHS NH2 S CNu

O- 2N Z RHN), N Z R16C02H -V6~-~ PS-EDC R4 R3 (2)

TFA R4 "O HOBT L1 L2 :

a
JTH | N NH
0 , t
o~y NHm O=\ N
717 o)—% 376 377 725 HN 511 .
. | 0
. o .
N
_/ {
Method J
0 15
/%3/4 E=co o R P o R P
g & /\\/[( 1 1 M
HoN N-R! ———— _pl ——
HN\< CHCly RSy ﬁHN N-R Ri5 N ! N-R!
\ ~ H ~
N~Boe ~ N-Boc NH
J J2 J3

Method J, Step 1:

Diethylaminomethy! polystyrene resin (5 eq) was added to a solution of J1
(TFA salt, R' = CHy(3-CICgH,) and R® = CHs) in CH,Cl, and the suspension was
agitated. After 15 min, the mixture was filtered and the resin was washed with
CHCl, (4x). The filtrate was concentrated to afford the free base. A solution of
R'*NCO (R"= butyl) (2 eq) in CH,Cl, was added to the free base of J1 (R'=

4CH2(3-CICeH4) and R® = CHjs) (0.021 mmol) in 1:1 CH;CN:THF. The suspension

was agitated overnight. Polystyrene isocyanate resin (45 mg, 3 eq), polystyrene
trisamine resin (40 mg, 6 eq) and a 1:1 mixture of CH3CN:THF (0.5 mL) was
added. The mixture was agitated for 6 h. The suspension was filtered and the
filtrate was concentrated to afford J2 (R = CHy(3-CICeH,), R® = CHs, and R"® =
CH2CH2CH,CHg).

Method J, Step 2:



ORz j0O SHNAR/6 NHI%\R16 HNNZHNN2 RBRR R4

OR4A 0O L3 L4 5 (Inthe schenme, -Z-NHC(OR16 - is
weowsved2ent to RL substituted by R21, or Rl PCT/US2005/020446

Subsitituted by al kyl -R22, wherein R21 and R22 are

-N(R15)C(O R16 and R15 is H, and wherein Z is

optional ly substituted al kyl-gre- aryl ene,

al kyl ene-aryl ene WO 2006/ 065277 PCT/ US2005/ 020446 -81

e et o ooy e L= Gy o -
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Method L, Step 2: Conpound L3 (R3 = CH3, R4 =
CH2CH( CH3) 2, = para- (CH2) CoH4( CH2) -

20 R16 =
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procedure described in Method I, Step 1.
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par a- (CH2) C6H4( CH2) -,
prepared from (R3 = CH3, R4 = CH2CH(CH3) 2, Z =
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A solution of R™S0.CI (R"*=Propyl)(1.5 eq) was added to a suspension
of polystyrene diisopropylethylamine resin (18 mg, 3.45 mmol/g, 3 eq) and the
free base of K1 prepared using method H (R' = CHx(3-CICeH,) and R®= CHy)
(0.021 mmol) in 1:1 CHsCN:THF. The suspension was agitated overnight.
Polystyrene isocyanate resin (45 mg, 3 eq), polystyrene trisamine resin (40 mg,
6 eq) and a 1:1 mixture of CH;CN:THF (0.5 mL) was added. The mixture was
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agitated for 6 h. The suspension was filtered and the filtrate was concentrated
to afford K2 (R" = CHy(3-CIC4H,), R® = CHs, and R =CHzCH,CHs).

Method K, Step 2:

Compound K3 (R' = CHy(3-CICeH,), R® = CHa, and RS = CHoCH,CHg)
was prepared from K2 (R' = CHy(3-CICqH,), R® = CH,, and R'® = CH2CH,CHj)
following the procedure described in Method H, Step 6.

The following compounds were prepared using similar method.
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(In the scheme, -Z-NH-C(O)R'® - is equivalent to R substituted by R*', or
R Subsitituted by alkyl-R®, wherein R*' and R? are -N(R'®)C(O)R'® and R*° is

H, and wherein Z is optionally substituted alkylene-arylene, alkylene-arylene-



10

15

20

25

30

O NWNH O I NH WO 2006/ 065277 PCT/ US2005/ 020446 -86 0 o
H 758 NH 434 435 776 Hr \ 533 534 O NNH ~-NH ONH o

wo 20slo677 Ny / \ HOH Z ry ! \ O /~ H O N HNcB582085/020446
436 437 777 533 534 J \! o NH 760 0" H 436 437 WO

- 2006/ 065277 PCT/ US2005/ 02044% -87 Method M b NHZ
N-COS NNRL5 R2, NHNRi & 1HNN-Z RR4 - /O R15 F13N

-Z OR N’7\~~/\N- IO ~\ R4 OR"
alkyquw ﬁﬂral%%@roarzmﬁ ewina@roary@r@q@lkvlgnenﬁlkv@nﬂl

cycl\é/\%\??l%hb“@?le% ﬁ@kﬁlgﬁe'ﬁw é@l%&f@hé‘y&&mﬁ%ﬁe

alkylene-heterocycloalkylene-alkylene, arylene, heteroarylene, cycloalkylene or

heterocycloalkylene)

Method L, Step 1:

A solution of L1 (R®= CHs and R*= CH,CH(CHs)2) (1 eq) and Z = -para-
methylene-benzyl) (1.05 eq) in CHCl, was stirred at rt. The reaction solution
was concentrated and purified via flash chromatography. The material was
treated with 50% trifluoroacetic acid in CHxCl, for 30 min. The solution was
concentrated. The residue was dissolved in 1 N HCI (10mL) and washed with
ether (2x). A saturated solution of Na,CO3 in H,O was added to the aqueous
phase until the solution became basic. The solution was extracted with CHxCl,
(3x). The CHxCl; extracts were combined, dried over Na-SQy, filtered and
concentrated to yield L2 (R® = CHg, R* = CH,CH(CHs)z, Z = para-
(CH2)CgHa(CHo)-).

Method L, Step 2:

Compound L3 (R® = CHs, R* = CH,CH(CHa)s, Z = para-(CHy)CeHa(CHa)-,
R'® = CH,CH.CH:CHs) was prepared from L2 (R® = CHg, R* = CH;CH(CHa)s, Z =
para-(CH2)CgsH4(CHz)-) following the procedure described in Method |, Step 1.

Method L, Step 3: .

Compound L4 (R® = CHg, R* = CH,CH(CHa)s, Z = para—(CHé)C6H4(CH2)-,
R' = CH,CH,CH>CHs) was prepared from (R® = CHs, R* = CHyCH(CHa)s, Z =
para-(CHz)CeH4(CHz)-, R'® = CH2CH,CH,CHg) following the procedure
described in Method A, Step 3. . :

The following compounds were prepared using similar method.
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(In the scheme, -Z-NH-C(O)-NHR® - is equivalent to R' substituted by
R*', or R' Subsitituted by alkyl-R?2, wherein R%' and R% are -N(R"®)-C(0)-NHR'®
and R'® is H, and wherein Z is optionally substituted alkylene-arylene, alkylene-
arylene-alkylene, alkylene-heteroarylene, alkylene-heteroarylene-alkylene,
alkylene-cycloalkylene, alkylene-cycloalkylene-alkylene, alkylene-
heterocycloalkylrene, alkylene-heterocycloalkylene-alkylene, arylene,
heteroarylene, cycloalkylene or heterocycloalkylene)

Method M, Step 1:

Compound M2 (R® = CHg, R*= CH,CH(CHa)p, Z = para-(CHz)CgH4(CHo)- ,
R'® = 3,4-difluorophenyl) was prepared from M1 (R® = CH,, R* = CHCH(CHs),,
Z = para-(CHz)CsH4(CHy)- ) following the procedure described in Method J, Step
1.

Method M, Step 2:

Compound M3 (R® = CHg, R* = CH.CH(CHa)s, Z = para-(CHz)CeH4(CHy)- |
R'® = 3,4-difluorophenyl) was prepared from M2 (R® = CHg, R* = CH2CH(CHg),, Z
= para-(CHp)CgsH4(CHy)- , R"® = 3,4-difluorophenyl) following the procedure
described in Method A, Step 3. NMR(CD30D) & 7.45, m, 1H; § 7.26, m, 4H;
7.24,m,1H;66.96, m, 1H; § 4.8, m; 5 4.3, s, 2H: § 1.69,m, 2H; 5 1.44, m, 1H; §
1,37, s, 3H; 6 0.8, m, 3H; § 0.63, m, 3H. ES_LCMS (m/e) 430.27

The following compounds were prepared using similar method.
Obs. Obs.

# Structure Mw o # Structure Mw
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ONN a o LNNH N~(NH / \ Ha NH

869 N_i NH 461 462 961

387 a NH Mthod N 0 -OR? 11-0 S 1' JI I~ NH2 S HN
w@B20dg66IHN' S R 6 R3 Z R7T6S2LI R3 A Z R3 Z R@/B%2005/020446

R& O NL N2 N3 5 (In the schene, -Z-NH S(O 2R16 - is

equi valent to Rl substituted, by R21, or Rl

Subsi tituted by alkyl-R22, thiein R21 and R22 are

-N(R16)-C(O -NHR15 and R16 is H, and wherein-Z is

optionally bstituted al kyl ene-aryl ene, al kyl ene-

aryl ene-al k ‘-\e, al kyl ene- het er oaryl ene,

al kyl ene- heter paryl ene- al kyl ene,

al kyl ene-cycldal kyl ene,

aIkylene-cyghcalkylene-alkylene, al kyl eneH

het er ocycl odl'kyl ene, o

al kyl ene- hef,g o€ycl oal kyl ene-al kyl ene, aryl ene,

het er oaryl eng, cycl oal kyl ene or heter | oal kyl ene)
83%$éhod N, p 1: Conpound NzﬁéRS = q;§?§14 =

CH( CH3 Z = par®y c#P6i988 CHR) -\,_Mb R16 = 505 506
CH2CH( was prepared from NL ( §¢C}B, R4 =

CH2CH( 2N =

proce escribed in Method K, Ste
Step ound N3 (R3 = CH3, R4 =
par a- (CH2YCgH4(CH2) -, 20 R16 =

prepared from N2 (R3 = CH3, R4
2006/ 065277 PCTI US2005/ 020446
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par a- (CH2) C6H4(CH2) -, R16 = CH2CH(CH3)2) follow ng the
procedure described in Mthod A Step 3. The

wo odobowd2mg conpounds were prepared using Ssim | BCT/US2005/020446
met hod. # Structure MW Cbs. bs. # Structure MV W
W Of \\ HNS: O 962 N NH 380 381 967 \ 484 485 NH O
NHNONH NO -0 NHN-~ ON8B8- OONHNH 963 380
381 968 484 485 ~-s=O H 964 O NNH " NH 394 395 969
498 499 NH ~i WD 2006/ 065277 PCT/ US2005/ 020446 -120
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06 07 HH/ -N+N.NI / NSO Z N~ SQzCl C | SO NS
NaN3 . ~0 CHBOHS p CH2Cl12 s o. 0809 H~ H2HN
wo 200686320 LiOH 1 \ \\ 50 N 2 N H2N , 2 Pd/ C &1DUS2005/020446
CH3OH H2O H HCUCH3OH "0 010 011 Method 0, Step 1: A
sol ution of indole-6-nethanol (400 ng, 2.72 mmol),
tert 5 butyl di nethysilyl choti@e (816 ng, 5.41 mmol)
and i mdazole (740 ng, 10.9 nmmol) in CH2Cl 2 was
stirred at rt. overnight before the solxgnt was
evaporated @nd residue chromatograph I ng
et hyl acet at e/)agxane to gi ve product 02. H ‘
20116/ 065277 US211115 /112114 4 6 -1 Met hod O,
Step 2: To a*sblution of 02 (200 ngy, 0.77 nmpBiQ in THE

(10 n) at™78 C was added butyl [ithiumhN.2 eq).
The sol uti fas stirred at -78 Cfor 5 min/and then
warnmed to 1Y. The reaction mxture was dto-78 C
and p 5 uenesul fonyl chloride was addgd.,/ The
8480l utio s warmed h4p i tg@and ggirred dverni ght. € s
reacti s quenched with a saturated aqqu‘eﬂﬁs K2
sol utiog, Jextracted with ethyl acetatg=4nd\¢H2Cl 2. The
crude=guatlerial was purified via flashcfiromat ography
usi ng ", acet at e/ hexane to afford 36Q Ky of
=0
o N
. {:JF(H H
846 >:’ NNH 447 448 938
o= 1, N—NH 514 515
O=_NH
HNP - a
): o]
HN © Q&H :
T O
847 447 448 939 0 ENfHNH 515 516
NH
N
o



03. 10 Method 0O, Step 3: A solution butyl lithium (1.2
eq) was added to.a solution of 03 (340 ng, 0.829
wommbpeizmy THE (20 nL). The reacti on m xt ure WaBCEUSI0086R0446
for 15 min at -78 C then sul fur dioxi de was bubbl ed
t hrough the solution for 15 mn. Hexane 15 (100 nl)
was added to the reaction nifilire. The reaction
m xture was evaporated to afford 04 which was used in
the next step without further purification. Method O,
Step 4: 20 To a solution of 04 (0.829 nmol) in CH2CI 2
cooled to 0 C was added N chl orosucci nimd 20 ng,
1.66 mml ). After 2 h of stirring, the sgilititen has
filte\F@éW a, Celite plug. The ate wés
concentrated t fford 05. Method O tep 5: 25 To a
8480l uti on of 05 1w anhdr 0480 pys4odi Nﬁé'HnL) was adatd 516
butyl amine (100 pL). The reacti o%gitat ed at it
for 4 d. The reaction m xture was partHtioned between
1 N HC and CH2Cl 2. The organic |ayer was separated
and washed with 1 N HCl (3x). The organic solution
was dried over Na2SO4, filtered and concentrated. The
crude material was purified via flash chromat ography
30 using ethyl acetate/ hexane to yield 06, Met hod O,
Step 6: WD 2006/ 065277 PCT/ US2005/ 020446\ -123 To a
solution of 06 (70 ng) in THE was added HThe
reaction was stirred at rt. before the redctiyen
m xture was chy omat ographed using ethyl ace e/ hexane
to afforded &9 g of 07 (95%. 5 Method St'ép 7: To
a solutDppitof &r7(50 my) in CH2CI2 (5 n
gaphi onyl chl ori% (1l4st) tgwe rewaction
5 mn and then”“evaporated to afford 08.

S stirred
Ll 5w 520

NH

O
p\u H o N\,@ Br NH
850 N 450 451 942 519 520



Met hod O, Step 8: 10 To a solution of 08 in CH3CH (5
m -) was added sodium azide (50 ng). The solution was
wahiosnesd7at rt overni ght and sol vent evapor at epCT/THm®05/020446
resi due was chromat ographed usi ng et hyl acet at e/ hexane
to afforded 09 after purification. Method 0, Step 9:
15 To a suspension of 09 (704yg) in CH3OH was added 1
eq HCl (aq) and palladium on carbon. The reaction
m xture was hydrogenated at 1 atmfor 20 mn to yield
90 ng of crude product 010. Method Q(D{ 20 A
sol ution of lithium hydroxide (30 ng) i R_HZONwas added
to a solution of 010 (40 ng) in CH3CH (3 nb =%he
reaction was stirred at rt for 2 h and an Bdi ti onal
portion of LiOH (40 ng) was added and sol utigh was
stirr@i}b 2 nore hours. The sol vent vvaporat ed
and r#si dhé\ﬁ;\ormt ographed usi ng ethyl acet4dt e/ hexane
to afforded 25 Method P WO 2006/ 0652¢7
8giCT/ US2005/ 0204dh, - 4Bé- @51 ReB "~ -} R2?INRea N pez 523

Yp ~ HN, CbzC KIN. Cbz HN.Cb N, Boo NHZ H ¢=N, fggo P1 P2
P3 P41 R23 Za= 'j N\ HW i / N2 O

A
o 4
N ‘ O}—N/—Q_\N NH
N\b\\ d oSk
NH -
852 f ﬁhl(\_g? 451 452 944 ML S 523 524
-0
HN ]
HN>to Q‘Nyﬁ/\Q\‘ NH
¢ 4 . °=‘\<\?:H
853 451 452 945 ©) 523 524
NH



P5 Method P, Step 1: A 300 nL of THE sol ution of 100

g of P1 (R23=n-Pr) was added to a 5 suspension of 38 g
wobook®és2in 2 L of anhydrous THE at O C. The r eBCt/USI05/020446

m xture is stirred at r.t. for 1 h before 30 nm of

H2O, 90 m of 15% NaOH was added at 0 C. The m xture

was stirred at r.t. for one-he8r before Na2SO4 (anh)

was added, the mxture was filtered, and the sol ution

evaporated to give a product which was dried under

vacuo overnight. This product was di ssol({ed in 600 nm

of DCM and 10 the solution was added intQ_g soI ution

of oxalyl chloride (37.3 m) and DVBSO ( ) in

1.4 L of DCM at -78 C over 40 mn before

Di i sopropyl ethylamne (299 ml) was added a N>7§) C.

The react’»j_ @l lowed to reach -10 C. The reaction

was quemng d va El L H20 at -10 C and the

extracted wtf'‘DCM After renoval of sol
8§4R23=Pr, 106 was ol ai #el. F%e 15 crudy At eri ab2s 526

g) was added p- Boc- ani nomet hyl benzyl am N fé":l. 1 eq)
and sodi umtriacet oxyborohydride (1: and the
reaction was stirred at r.t. overnight. 3
was quenched with 20 H20 and content extracteg with
DCM After renpoval of solvents the residue was

chr omat ogr aphed using a silica gel colum eluted with -
3% MeOH in DCMto give 42.5 g of P3 (R2 3=Pr). Method
P, Step 3: 25 A 10 m MOH sol ution ofoP3 (R23=Pr, 110

ny) was hydrogenated using. Pd/C (5% % at 1 atm
of hydrogen gisye product P4 (R23=P 9@ rermval
of sol vent .-o c"htal yst. WD 2006/ 06527

PCTI US2005M020448 -125- Met hod P, Step 4:H o a 10 m
DCM sol ut j,gm@f P4 at 0 C (R23=Pr) was adde

tri phosgen

855 452 453 947 NH 527 528
NH N~¢

NH



1.2 eq) and triethylam ne (2.4 eq) and the solution

was stirred at 0 Cfor 2 h before the reaction was
wexiosaeed with DCM H20. After renoval of the Bol/vewhs5/020446

5 the residue was chromatographed using a silica ge

colum eluted with EtCﬁc/Fbxane to give a white solid

whi ch was treated with 2N HCl14n di oxane for 2 h.

After renoval of the solvent, conpound P5 (R23=Pr) as

a white solid was obtained (80 ng). 10 The foll ow ng

conmpounds were synt hesi zed usi ng sinilar nmet hods:

Hy-~0 1, NH2Z HN-~O | NH2 HNO 1 i HN-O | i NH2
P5 PgS?ZHP8 Method 0 15 a a R R4 WQN 41 m=0, 1
R - @~Hm01R2NH2 R30 m O, 1 20¢D)
11 ~N4 CH HNVN~P 0,1,2 S n 0,1,2 N nz

8501 08 02 03 ~9"‘2’O 544 %ClZ R4 R R
m=0, 1 R15000 QEEWe'/ m 0, t'e C(
HOBt N, NNH 1 d-C, R4 N Z p-0'1' 2 PS- EDC R=)

H2 Y4N p=0,1,2 Boc' N, R2 n=0,1,2 Boc: N R2 n=0,1,2
Boc N R2 n=0,1,2 06 05 04 i TFA

3~ SO
N N NH NF Nt
w3 pul X
o o
O>\._N’—®—\N NH /—Q_\N NH

Q
»‘
:f” Ho o QQ; LS
859 455 456 951 ‘ 539 540

F g o}
F
860 %KH 455 456 952 O NH



RO R3nm0,1 HN NNC(O)R15 Y p=0"1'2 NR2 n-0,1,2 07
WO 2006/ 065277 PCT/ US2005/ 020446 -126- Method Q Step
wd.2086/0620m t enperature, QL (R3=Me; R4= i Bu) (1p@DU§H005/020446
and B (n=1, p=2, n¥rl) (1.24 g) in dichloronethane

(30 m.) were stirred for 42_l£1 This m xture was
concentrated in vacuo to giv ‘r?an anber oil which was
purified on a colum of 5 silica gel (200 nlL) eluted
with ethyl te/ hexane to give 02 (n=1, p=2, nrl

A a y )
R3=Me; R4= a colorless oil (1.59 9). Hfod O,
=270

Step 2 Conpou B (n=1, p=2, n¥l, R2=H,

i Bu) was prepg 10 from 02 (n=1, p=2, ; =

R4= i Bu) usHNg nethod sinilar to nethod A step 3.

Met hod 0, Stess@ Conpound @B (n=1, p=2, m, R2=H,

R3=Me; R4=HNBu) (1.37 g) in 15 anhydrou

di chl oronmet hane (25 nL) was treated w
8 ii car bon (0.68 g, 1.1 equiv.) and

iisopro t hyl ami né%{0. 8% m9%31. 1. equiyn) . The 545 546

resultipg solution was stirred at r tltenperature for

20 h befior eNHt was diluted wth di chl\nq‘ ~5met hane and

wash \t% 1 N hydrochloric acid. The 'dried

di chl or thane sol ution was concentfafled in vacuo to

give a’c less film20 (1.32 g) S ras purified

on a col um\of silica gel (125 nl) Fand eluted with

hexane : ethyl acetate to give conpound Q4 (n=1, p=2,

i -tent-butyl

m=1l, R2=H, R3=Me; R4= i-Bu ) as a white foam (0.74
g). Method O, S)t/Tp 4 '
HN
HN O
Oy__h{_@\N NH
QH N\
o o
862 L NH 457 458 954 | F\Q 545 546
O\ NH "



25 --Compound Q4 (n=1, p=2, n¥l, R2=H, R3=Me; R4='Bu)
(0.540 g) in absolute EtOH (20 nL) was hydrogenat ed
wowdob/0d€d9s Pd/ C (0.400 g) at 1 atmfor 2 h. ThECT/US2005/020446
reaction mxture was filtered and the filtrate was
concentrated in vacuo to give & (n=1, p=2, n¥l,
R2=H, R3=Me; R4='Bu) as a colt@tess oil (0.35 g). 30
Met hod Q Step 5 Compound 05 (n=1, p=2, n¥l, R2=H,
R3=Me; R4= iBu) (p.012 g) and HOBt (0.005 Q)
di ssolved in acetpnitrile (0.8 nL) and tetrahydrofuran
(0.25 ) was tfreated with EDC resin (0.080 g, 3 eq.,
1.53 mmol / g) a mcrotiter plate WD 2006/ 065277
PCT/ US2005/ 02 % -127 well followed by addition of a
1 Mdichl or ogtthafe sol ution of Rt5-000H (4QuL, 1.25
eq.). After_the well was capped and Ié‘an for 18 h,
t he mxtu as filtered and the resin d wth
acetonitrj (O 5 m). The conbined sol ution_n»
gehreated

t g risam pe;reggn (435050 g, 6 ey )<H 2347 543
mml/g;) socyanate 5 resin (0.067 g, 3 eq 1.53
nmol / g NH18 h before the solution was filt®fed and
ent

t he sol was renoved in vacuo to give @ (n=1, p=2,
m=1, K, R3=Me; R4= 'Bu, R15 = Me). Method O, Step
6. 15 chl or onet hane soI ution (1.0 nL) of 06 (n=1,

p=2, nmr}° R2=H, R3=Me; R4='"Bu, R76 = Me) was m xed
with trifd uoroacetic acid (1.0 nL) and the sol ution
was shaken for 2 h before it was concentrated. D ethyl
ether (0.5 nL) was added and then concentrated in
vacuo to give a residue, which was was purified on a
Prep LCMS unit to give 07 (=1, p=2, nrl, R2=H, R3=Mg;
R4= i Bu, 15 R15 z"Me). NWR (CDCl 3): S 8.38, br, 2H 8
4.56, m 1 H;@.?Q, m 1 H S3.57, m 2H S 2.99,
m 1 H S X4 m 1 H S 2. 04, s, 3H,OS m 1 H

S 1.5-1.8~ymMi5H S 1.5 s, 3H 1@ N@“ogs
m 3H ¢5§0°85, m 3H ES_LOMB (m e} 8.17.
ged ol | owrTi§ conpounds w&y e pgepaggd using sim r 549 550
met hé)ls:.(NHZO # Structure MW Cbs. # Structur Qbs.
NH

s DU « L
865 N NH 458 459 957 o o 553 554



me me Nono O NHN 971 O Nei 308 309 1074 428 429
INH N\NH O NH WD 21)1) 61065277 PCT/ US211115 /112114 4
W®E200608377 O~ N O NNH 04 NH N 972 308 309 1006r/bkbod280446
429 0 NH O~ HN~. OO O N-NH N 973 NH 310 311 1076 NH
428 429 Nx NH N 974 N NH 322 323 1077 0 128 429 o

NHCo/ \ WM NH O NH 101l NHEO3 - 0 o

‘ HN/\§ 0
%‘ﬁ/\Qj NH
~H oY,
866 @J& 460 461 958 NH 555 556

‘ N\(
O\ NH
QF

F

{ NH e; \(
867 o= L 461 462 959 Qjé“ 559 560

a
G ;
HN
ad I
o HN - ©
(> °
Y
868 o= [, 461 462 960 559 560
| NH
N~
O\ NH
F



10

15

20

,~ 975 324 325 1078 N v N NH 428 429 O NNH O NH NH

WO 21) 1) 61065277 PCT/US20115/ 11211446 -129 O N o NH
wob@éle? NH 334 335 1079 O NH 430 431 O NH rp@/u§2005020446

N, NH 336 337 1080 O NH 430 431 O NHO NNf~NH NH o N

O NH 978 P"H 348 349 1081 NH 430 431 Nei p ONH NH

WD 2006/ 065277 PCTI US2005/ 0x0#gleé - 130

a
Iy .
d O)‘H %NyHNQ“N NH
" O \I\TH

869 t N 461 462 961 387
Method N
H-0 R2. I
o RS NS
HN” N-Z  Riego,cl HN™ “N-Z HN O N-Z
RS _— RSH -— - R3> é
R O R O RY o
N1 N2 N3

(In the scheme, -Z-NH-S(O)zR'® - is equivalent to R' substituted by R*", or
R' Subsitituted by alkyl-R%, wherein R?! and R*? are -N(R')-C(O)-NHR'® and
R is H, and wherein Z is optionally substituted alkylene-arylene, alkylene-
arylene-alkylene, alkylene-heteroarylene, alkylene-heteroarylene-alkylene,
alkylene-cycloalkylene, alkylene-cycloalkylene-alkylene, alkylene-
heterocycloalkylene, alkylene-heterocycloalkylene-alkylene, arylene,

- heteroarylene, cycloalkylene or heterocycloalkylene)

Method N, Step 1:

Compound N2 (R® = CHg, R* = CH,CH(CHs)z, Z = para-(CHz)CeH4(CHa)-,
R'® = CH,CH(CHs)2) was prepared from N1 (R® = CHs, R* = CH,CH(CHs),, Z =
para-(CHz)CgH4(CHy)-) following the procedure described in Method K, Step 1.

Method N, Step 2:
Compound N3 (R® = CHg, R* = CH,CH(CHs),, Z = para-(CHz)CgH4(CHa)-,
R'® = CH,CH(CHa)2) was prepared from N2 (R® = CHs, R* = CH,CH(CHa)z, Z =
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para-(CHz)CsHa(CHz)-, R'® = CH,CH(CHs),) following the procedure described in
Method A, Step 3.

The followihg compounds were prepared using similar method.
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Method O, Step 1:

A solution of indole-6-methanol (400 mg, 2.72 mmol), tert-
butyldimethysilyl choride (816 mg, 5.41 mmol) and imidazole (740 mg, 10.9
mmol) in CH,Cl, was stirred at rt. overnight before the solvent was evaporated

and residue chromatographed using ethylacetate/hexane to give product 02,
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Method O, Step 2:

To a solution of 02 (200 mg, 0.77 mmol) in THF (10 mL) at -78 °C was
added butyl lithium (1.2 eq). The solution was stirred at -78 °C for 5 min and
then warmed to rt. The reaction mixture was cooled to -78 °C and p-
toluenesulfonyl chloride was added. The solution was warmed to rt and stirred
overnight. The reaction was quenched with a saturated aqueous KoCOs
solution, extracted with ethyl acetate and CH»Cl,. The crude material was
purified via flash chromatography using ethylacetate/hexane to afford 360 mg of

03.

Method O, Step 3:

A solution butyl lithium (1.2 eq) was added to a solution of O3 (340 mg,
0.829 mmol) in THF (20 mL). The reaction mixture was stirred for 15 min at -78
°C then sulfur dioxide was bubbled through the solution for 15 min. Hexane

(100 mL)-was added to the reaction mixture. The reaction mixture was

evaporated to afford O4 which was used in the next step without further

purification.

Method O, Step 4:

To a solution of 04 (0.829 mmol) in CH.Cl, cooled to 0 °C was added N-
chlorosuccinimide (220 mg, 1.66 mmol). After 2 h of stirring, the solution was
filtered through a Celite plug. The filtrate was concentrated to afford O5.

Method O, Step 5:

To a solution of O5 in anhydrous pyridine (3 mL) was added butyl amine
(100 uL). The reaction was agitated at rt for 4 d. The reaction mixture was
partitioned between 1 N HCIl and CH:Cl.. The organic layer was separated and
washed with 1 N HCI (3x). The organic solution was dried over Na,SO,, filtered
and concentrated. The crude material was purified via flash chromatography

using ethylacetate/hexane to yield OB6.

Method O, Step 6:
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To a solution of 06 (70 mg) in THF was added TBAF. The reaction was
stirred at rt. before the reaction mixture was chromatographed using
ethylacetate/hexane to afforded 50 mg of 07 (95%).

Method O, Step 7:
To a solution of O7 (50 mg) in CH,Cl, (5 mL) was added thionyl chloride
(1 mL) the reaction was stirred for 5 min and then evaporated to afford O8.

Method O, Step 8:

To a solution of 08 in CHzOH (5 mL) was added sodium azide (50 mg).
The solution was stirred at rt overnight and solvent evaporated. The residue
was chromatographed using ethylacetate/hexane to afforded 09 after
purification.

" Method O, Step 9:

To a suspension of 09 (70 mg) in CHsOH was added 1 eq HCI (ag) and
palladium on carbon. The reaction mixture was hydrogenated at 1 atm for 20
min to yield 90 mg of crude product 010.

Method O, Step 10:

A solution of lithium hydroxide (30 mg) in H.O was added to a solution of
010 (40 mg) in CH3OH (3 mL). The reaction was stirred at rt for 2 h and an
additional portion of LIOH (40 mg) was added and solution was stirred for 2 more
hours. The solvent was evaporated and residue chromatographed using

ethylacetate/hexane to afforded O11.

Method P
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Method P, Step 1: ‘ ‘

A 300 mL of THF solution of 100 g of P1 (R*®*=n-Pr) was added to a
suspension of 38 g of LAH in 2 L of anhydrous THF at 0 C. The reaction mixture
is stirred at r.t. for 1h before 30 ml of H.O, 90 mi of 15% NaOH was added at 0
°C. The mixture was stirred at r.t. for one hour before Na,SO, (anh) was added,
the mixture was filtered, and the solution evaporated to give a product which was
dried under vacuo overnight. This product was dissolved in 600 ml of DCM and
the solution was added into a solution of oxalyl chloride (37.3 ml) and DMSO
(60.8 ml) in 1.4 L of DCM at -78 °C over 40 min before Diisopropylethylamine
(299 ml) was added at -78 °C. The reaction was allowed to reach -10 °C. The
reaction was quenched with 1 L H-O at -10 °C and the mixture was extracted
with DCM. After removal of solvent, P2 (R*<Pr, 106 g) was obtained. The
crude material was used for next step without purification.

Method P, Step 2:

To a 1.5 L DCM solution of P2 (R**=Pr, 106 g) was added p-Boc-
aminomethylbenzylamine (1.1 eq) and sodium triacetoxyborohydride (1.1 eq)
and the reaction was stirred at r.t. overnight. The reaction was quenched with
H-O and content extracted with DCM. After removal of solvents the residue was
chromatographed using a silica gel column eluted with 3% MeOH in DCM to give
42.5 g of P3 (R®=Pr).

Method P, Step 3:
A 10 ml MeOH solution of P3 (R**=Pr, 110 mg) was hydrogenated using
Pd/C (5%, 11 mg) at 1 atm of hydrogen to give product P4 (R®=Pr) after

removal of solvent and catalyst.
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Method P, Step 4:

Toa 10 ml DCM solution of P4 at 0 °C (Res=Pr) was added triphosgene
1.2 eq) and triethylamine (2.4 eq) and the solution was stirred at 0 C for 2 h
before the reaction was extracted with DCM/H20. After removal of the solvent,
the residue was chromatographed using a silica gel column eluted with
EtOAc/Hexane to give a white solid which was treated with 2N HCI in dioxane for
2 h. After removal of the solvent, compound P5 (R®=Pr) as a white solid was
obtained (80 mg).

The following compounds were synthesized using similar methods:

ﬂ@fﬂlm ﬂfﬂ:@\wz /‘/TI{’Q;\Q\,NF& HNJ:o NH,

P5 P6 P7 . P8
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Method Q, Step 1

At room temperature, Q1 (R°=Me; R*= iBu) (1.00 g) and Q8 (n=1, p=2,
m=1) (1 24 g) in dichloromethane (30 mL) were stirred for 42 h. This mixture was
concentrated in vacuo to give an amber oil which was purified on a column of
silica gel (200 mL) eluted with ethylacetate/hexane to give Q2 (n=1, p_2 m=1,
R°=Me; R*= iBu), a colorless oil (1.59 g).

Method Q, Step 2

Compound Q3 (n=1, p=2, m=1, R?*=H, R°~Me; R4 iBu) was prepared
from Q2 (n=1, p=2, m=1, R*=Me; R4 iBu) using method similar to method A
step 3.

Method Q, Step 3

- Compound Q3 (n=1, p=2, m=1, R?%=H, R*=Me; R*= iBu) (1.37 g) in
anhydrous dichloromethane (25 mL) was treated with di-tert-butyl dicarbonate
(0.68 g, 1.1 equiv.) and diisopropylethylamine (0.66 mL, 1.1.equiv.). The
resulting solution was stirred at room temperature for 20 h before it was diluted
with dichloromethane and washed with 1N hydrochloric acid. The dried
dichloromethane solution was concentrated in vacuo to give a colorless film
(1.32 g) which was purified on a column of silica gel (125 mL) and eluted with
hexane : ethyl acetate to give compound Q4 (n=1, p=2, m=1, R%=H, R*=Me: R*=
i-Bu ) as a white foam (0.74 g).

Method Q, Step 4
“~Compound Q4 (n=1, p=2, m=1, R*=H, R%=Me; R*= ‘Bu) (0.540 g) in
absolute EtOH (20 mL) was hydrogenated with 10% Pd/C (0.400 g) at 1atm for 2
h. The reaction mixture was filtered and the filtrate was concentrated in vacuo to
give @5 (n=1, p=2, m=1, R*=H, R’=Me; R*= 'Bu) as a colorless oil (0.35 q).

Method Q, Step 5

Compound @5 (n=1, p=2, m=1, R*H, R®=Me; R*= iBu) (0.012 g) and
HOBt (0.005 g) dissolved in acetonitrile (0.8 mL) and tetrahydrofuran (0.25 mL)
was treated with EDC resin (0.080 g, 3 eq., 1.53 mmol/g) in a microtiter plate
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well followed by addition of a 1M dichloroethane solution of R'*-COOH (40uL,

1.25 eq.). After the well was capped and shaken for 18 h, the mixture was
fitered and the resin washed with acetonitrile (0.5 mL). The combined solution
was treated with Trisamine resin (0.050 g, 6 eq., 4.23 mmol/g) and Isocyanate

5 resin (0.067 g, 3 eq., 1.53 mmol/g) for 18 h before the solution was filtered and
the solvent was removed in vacuo to give @6 (n=1, p=2, m=1, R?=H, R®=Me; R*=
'Bu, R" = Me).

Method Q, Step 6.

10 A dichloromethane solution (1.0 mL) of Q6 (n=1, p=2, m=1, R?=H,
R°=Me; R*= 'Bu, R'® = Me) was mixed with trifluoroacetic acid (1.0 mL) and the
solution was shaken for 2 h before it was concentrated. Diethyl ether (0.5 mL) -
was added and then concentrated in vacuo to give a residue, which was was
purified on a Prep LCMS unit to give Q7 (=1, p=2, m=1, R2=H, Rs=Me; R,= iBu,

15 Ris =Me). NMR (CDCls): § 8.38, br, 2H; § 4.56, m, 1H; § 3.79, m, 1H; § 3.57, m,
2H;62.99, m, 1H; § 2.48, m, 1H; § 2.04, s, 3H; § 1.95, m, 1H; § 1.5-1.8, m, 5H:; §
1.5, s, 3H; 1.25, m, 2H; 6 0.95, m, 3H; § 0.85, m, 3H. ES_LCMS (m/e) 309.17.

The following compounds were prepared using similar methods:
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N 1073 427 428 NN\NH O NH Method R R4 a ROOL RO a
ORBRRI m0,1 RI5 R~ me0,1 R* N \ 4INZ R 15NCO N \
w6327 NH R 41N CO -NH 0,1)2 n=0,1,2 01 2 2pOr/@is@05/020446
TFA HNVN n=0,1,2 Boo 'R2 Boc R n=0 1 N, R2 5 Rl R2
R3 Method R, Step 1. A solution of R1L (n=1, p=2, n¥l,
R2=H, R3=Me; R = 'Bu) (0.0101¢4) -in acetonitrile (0.85
m_) and di chl oroethane (0.15 nlL) was put into-a
mcrotiter 0 plate well followed by addition of 0.12
m of 0.5M\phgnylisocyanate solution in
di chl oroet farfe. The well was seal ed and the plate
shaken for\ 20 h before the mxture was filtered and
t he sol pdwashed with acetonltrlle)(o snl). The

conmbi ned §pl ution was treated w mne resin
(0.050 g 6 eq 4.23 nmol/g) cy te resin
1024 0. 067 g, 53¥£mnlﬁ anad’ t ﬁ:%&age was 15
r

shaken for 18 h3 %he moxt UE was fi d 4Phe 463
sol uti onNwedevaporated to give R2 (h=1, p¥2, n¥i,
R2=H, O 4w R ='"Bu and R15=Ph). Met hod R Step 2. WO
21) 1) 61065277 PCT/ US20115/ 11211446 -159 Procedure
simlar to thod Q step 6 was used for the
transformation of R2 (n=1, p=2, n¥l, R2=H, R3=Me; R4=
"Bu and R15=Ph) to R3 (n=1, p=2, n¥l, R2=H R3=M;
R4="Bu and R 5=Ph).
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5 The foll ow ng conpounds were prepared using simlar
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R4 On,_01 RR-Onr01 R4 ~, 0 n¥0, 1
N-NSOzR75 TFA~ R -N -\ -~ ~N~NSOpR

R 41 NH R75S02CI N\
0,1,2 NO,1,2 0,1,2
wdBomes/068327 Nn=0,1,2 Boc N, R2 n=0, 12 Boo'

N, R2 pe0yud2085/020446

Si S2 S3 5 Method S, Step 1. A solution of S1 (n=1,

and-dyghl or oet hane (0.15 nl)

p=2, mrl, R2=H, R3=Me; R4= iBu) (0.010 g) in
acetonitrile (0.85 n-)
was put into a mcrotiter

-MP resin (0.030 g, 4 eq) .and
ide in dioxane (1 M 45
%ppped and shaken for
and resi due washed
nm.). The Nngonbi ned sol ution
resin (004D g, 6 eqg., 4.23
resin (0.660 g, 3 equiv., 1.

of DI PEA

O\ 045 mmol .
before it was

plate foll owed by addition

phenyl sul f onyl
The

and | socyanat e

and shaken for

18 h beforg the m xture was
1046 enoved t
i Bu andO
to Met hod
S2 to S3 (n= p=2, n¥l, R2=H,
R15=Ph) . i
using simlar nethods:
Structure MW W& W WO 2006/ 06527
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0.5 Na O NO~\NH a NNH 1290 a O NH 446 447 1330 o
a NH 508 509 OGa ON O 0.6-N ~ Nf NH\ NNH 1291 0 O
WObb044&52449 1331 F- F NH 542 543 F a F F F FciNuS20bb/020446
N-/(NH O 1292 NH 448 449 1332 0 o NO NH 557 558 O
Met hod T WD 2006/ 065277 PCT/ |E@%OOS/ 020446 -178- R4 O
RbRs RR4 R30, 1 R3BRRO T41NI VH= 012 O N~
N~N-LRts TFA N \NNLRs P Y p=0,1,2 N~ n-0,1,2 N
n=0,1,2 4P=0,1,2 Boc Rz Boo' R2 eoc N R2 n=0,1,2 T1
T2 T3 Method T, Step 1. To a mcrotiter plate well
containing 1 m solution of T1 @t\l, p=2, n¥l,
(0]
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10

15

5 RR=H, R3=Me; R4= iBu) in DCM (0.010 g) and RI5C(OR
16 (5 equiv, Rl15=H, Rt6=Ph) was added Sodi um cyan
w@bmsoésedr i de i n di chl oroethane (14.3 ng / nl, PCRUS2005/020446
equiv.). The well was capped and shaken for 20h before
MP- TsOH Resin (100 ng, 1.29 | /g) was added to the
wel | foll'owed by additional” M2 TsOH resin (50 ny)
after 2 h. After the m xture was shaken for another 1
h, t m xture 10 was filtered and the resin washed
Wi t chloroethane (1 nm.) (3 X), then MOH (1 nL) (2
X). resin was treated with 7N ammonia in MeOH (1
m.) for\30omn (2X) followed by filtration and
evapor atfidh of solvent to give T2 (n=1, p=2, n¥l,
R2=H, R3=pET\ R4='Bu and R15=Ph and R16=H). 15 Met hod
L _Procedure simlar to Method Q step 6 was
used for the transformation of T2 (n=1, p=2, n¥l,
107%R0=H, R3=Mf, R4=427Bu ®fd R15=Ph and R16=H) to T3 (n=1,
p=2, nmrl, , R3=Me; R4='Bu and R15=Ph and R16=H).
20 The fol | g conpounds were prepared using simlar
met hods: Cbs—Obs. it Structure MW# Structure MN
nme W aN~ N~ NH NH 1333 O N NH 348 349 1339 O N
384 385 WD 2006/ 065277 PCTI US2005/ 020446 -179 O-NN NH
/" \'' N, ° NH 1334 o NH 350 351 1340 ~0 384 385 10 NH
N~ NH NH '

Method R
R o m=0,1 R o m=0,1 15 R? O
R3H =5t R3H =% R 3 5/ ( m=0,1 Ri5
Ny N NH R*NCO Ny N N(CO)—NH " N(CO —N'I::
N _ —_ NS M TFA HN N ( )
Y p=0,1,2 Y p=0,1,2 IFA Y p=0,1,2
n=0,1,2 N n=0,1,2 | n=0.1.2 T
Boc” "R2 Boc” “R2? N IR
R1 R2 ' R3

Method R, Step 1.

A solution of R (n=1, p=2, m=1, R%=H, R®=Me; R*= ‘Bu) (0.010 g) in
acetonitrile (0.85 mL) and dichloroethane (0.15 mL) was put into a microtiter
plate well followed by addition of 0.12 ml of 0.5M phenylisocyanate solution in
dichloroéthane. The well was sealed and the plate shaken for 20 h before the
mixture was filtered and the solid washed with acetonitrile (0.5ml). The
combined solution was treated with Trisamine resin (0.050 g, 6 eq., 4.23
mmol/g) and Isocyanate resin (0.067 g, 3 eq., 1.53 mmol/g) and the mixture was
shaken for 18 h. The mixture was filtered and the solution was evaporated to
give R2 (n=1, p=2, m=1, R%=H, R®=Me; R*= Bu and R"*=Ph).

Method R, Step 2.



1335 350 351 1341 NH 400 401 ~ Cf NNNH NNHO~ -

\ f 1336 NH 356 357 1342 0 446 447 (~-N N NH N N NH
w®1R3/663My 362 363 1343 00 448 449 \ | NH O NHEBR882085620446

371 Method U WD 2006/ 065277 PCT/ US2005/ 020446 - 180

N R2 RIB(OH)2 N,R2 |IN Pd(dppf)Cl2 HN R tol uene,

H20 3N R4 \~O, Br K2C03 R _-R29- R4 RO Ul W2

Alternatively, simlar synthetic nethod can be used

f or Prdeedyeneinzitar 4o Mgthod i@ rstey pesas abed dompihertdznsforneation of

R2 1'—.\Ib§]\>i=eé\l ql]—ZHg lngﬁﬁg{%%é;%@)gu ar?g| %qpﬁ:f’ﬁ)c%?l?g](n:ﬁﬁ:’ﬂ, m=1,

R®=H, R®=Me; R*= 'Bu and R"°=Ph).

The following compounds were prepared using similar methods:

Obs. Obs.
# Structure Mw # Structure MwW
m/e m/e
NH
O§< 2
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NH o< T
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R4 T n K2CX®B,pWR ~R4-)" RR3 O 5n U3 W In a
m crowave vial was charged Ul (R2= H, R3=i-Bu, R4 =

wok6H6s52025 g) in toluene (4 nL), potassium cEChoSAHE020446

1182

(0.035 g), Pd(dppf)Cl2(0.020 g). water 10 (0.02 nlL)
and R21B(OH) 2 (R21 = m Met hpﬂgﬁhenyl) (3 eqg.) were

pl aced. The vial was placed a mcrowave for 10

mn. at 150C. The reaction mxture was diluted with

di chl oronet hane and extracted with 2. 5N NaOH. The

dried (MgSO™4) dichl oronet hane sol ut#qn was

concentr at in vacuo to give a bro resi due which

was P nia’a RP Prep LCMS sys emto gi ve product

U2 ( : =15 'Bu: R4 = Me; R21="mpefh phenyl ).
118he fol | owi Ag Tonpoussls weise peepar ed Wsi '\Fﬁ‘”f al 405 4og
met hods: 20 006/ 065277 PCT/ US2005/ 020 NH 181 #
Structure MW Cbs. # Structure MV Obs. W \' N
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15

20

R34 R33RAORIR4O a[/ Boc,HOHBoc, HN~ 1) TFA
RNNR 2) CSCZI HW~-N R~ HN\~/N R~ OO~ S R2'Ng
wO/200WB6337 V4 Method V, Step 1. Conpound V1 ( RECHURAH05020446

Me) (14.76mmol e), EDCI (14.76mmol e), HOAt

(14. 76nmmmol e), and DIEA (14.7 ggol e) were mxed with 36

m DCM This WD 21)1) 6106527 /US211115 /112114 4 6

-190 m xture was stirred at RT for 15m n before

3-chl orobenzyl am ne was added. After the reaction

sol ut Ci\_ stirred at RT overnight, it was washed

W th marmnate (3X), water, 1 N HC (4 X), and

aq sodi um bigat¥onate and dried over anhydrous sodium

128411 f at e. The%@i/ent 4v@s exmporated and the 5 residue

was purified on Kl ash col um to gi ve the am de product

V2 (RL = 3- chlorobenzyl; R3 = R4 = Me). Method V,

step 2 Compound V2 (Rl = 3-chl orobenzyl; R3 = R4 = Me)

(8.33mmol e) was 10 dissolved in 35 m anhydrous DCM

and cool ed to . 0-52C. Thi ophosgene (9.16mmole) in 1

Ol DCM was added dropw se under N2 foll owed by

addition of DIEA (11.96muol e). The solution was .

stirred in ice bath for (@ ﬁ" ?eforethe reaction

m xture was washed with saturated sodi um bi car bonat e

(PX), brin and dri ef er anfygdr ous sodi o] m=0.1
W) T oy ,

ISl fa WOhe L gpgl Map t§d1§nd 1t5e33|’1 due Y o s

i vendohe th| ohydant oi n Ro.& 3v%chl or obenzijx 3075
Boc” RAR°= Me). Met hod V, sP@p ’3*2 The % hi ohydant des V82 (RI =

gj chl orobenzyl; R3 = R4 —SJVE) was treated

_p_0 1,2

S3

Method S, Step 1.

A solution of 81 (n=1, p=2, m=1, R’=H, R*=Me; R"= iBu) (0.010 g) in
acetonitrile (0.85 mL) and dichloroethane (0.15 mL) was put into a microtiter
plate followed by addition of DIPEA-MP resin (0.030 g, 4 eq) and phenylsulfonyl
chloride in dioxane (1M, 45 pL, 0.045 mmol. The well was capped and shaken
for 18 h before it was filtered and residue washed with acetonitrile (0.5 mL). The
combined solution was treated with Trisamine resin (0.040 g, 6 eq., 4.23
mmol/g) and Isocyanate resin (0.060 g, 3 equiv., 1.53 mmol/g) and shaken for
18 h before the mixture was filtered and the solvent removed to give S2 (n=1,
p=2, m=1, R%=H, R*=Me; R*= iBu and R"~Ph).

Method S, Step 2.
Procedure similar to Method Q, step 6 was used for the transformation of
S2 to 83 (n=1, p=2, m=1, R%=H, R>=Me; R*= 'Bu and R'*=Ph).
The following compounds were prepared using similar methods:
Obs. Obs.

# Structure MW # Structure Mw
m/e m/e




20 wth t-butyl hydroperoxi de and ammoni um hydr oxi de
in MeOH at RT for 48 h to give conpound V4 (RlL =
w@2mbben2obenzyl ; R2 = H R3= R4 = Me). The f ol POWUSINS/020446

conmpounds were prepared using simlar nethod. Cbs.

bs. # Structure MVW# Structure MW W W a NH

1417 N NH 251 252 1420 N-f 3069308 O NH o NH WO

2006/ 065277 PCT/ US2005/ 020446 -191 a N NH 0 1418 O

N--f NH 265 266 1421 NH 357 358 NH O Cl-1 NH N NH O

N | 14196H$ 93 294 1422 NH 371 372 O Method WO R3

N-R2 UGH 0. NRR On N4 MeOH HOON.n NA W W
Compound opt ai ned usi ng nmethod A Sty =m Cl - Bn,
R3=Me) wa hydrol yzed to W2 (n=1, - {],/rRB:Me)
sing two wwal ent of LiOH in 0!
1208°' "9 l\?\q]}"”” 344 ~ 345 1293 é(i? 448 449
NH

g

CkézN ‘ o
£O- io.
NH
1254 o< Y L N

O
NH 344 345 1294 A :ﬁﬂ? 454 455

O

-

1255 NH 358 359 1295 o< T 456 457
Np R

359 1296 N

1256 é@? 358 © NH



MeOH. The foll ow ng conpounds were synthesized in

simlar fashion: Obs. Qbs. # Structure MNV# Structure
wOMosMéEs2Ye a }~/ N 1423 ON NH 295 296 1426 Hee™k2044/020446

412 NH O OH WD 2006/ 06n277 PCT/US211115 /112114 4 6

-192- HO JA HN OO N-NH HO H 1424 0 311 312 1427 O

425 426 HO- y 1425 0 325 326/Qethod X Il 5 '~ H2 S

NCO HN-R17 R2 O | Il HN~ RL7 N. HNA -R17 HN N _t

FINAN 7 Rl's HNH1 R6 H\~~-NZ R 6 R44----0 ROR4 p -F

R "ORR RR XL X2 X3 X4

0
\\\\\ O: S-

N
1257 o PN 360 1207 ¥ éﬂ? 458 459
NH 4
Q
_5°
%
Q NH e
N—{ @ N NH

o= T
1258 O?@"\/ 372 373 1298 ﬁ(ﬁ? 458 459
1259 NH 372 373 1299 NH 458 459

. o NY
1260 g 386 387 1300 éﬂ? 462 463



5 (In the schene, -Z-NHC(O-NR16) (R17) - is
equivalent to Rl substituted by R21, or Rl
wubsiéiztut ed by al kyl - R22, wherein R21 and R2BCBUS2005/020446
-NH-C(O - N(R18)(R17 ) and R15 is H, and wherein Z is
optionally substituted al kyl ene- aryl ene,
al kyl ene-aryl ene-al kyl ene, alli}l-ene- het er oar yl ene,
al kyl ene 10 het eroaryl ene- al kyl ene,
al kyl ene-cyc | kyl ene,
al kyl ene- al kyl ene,
al kyl ene- Itet'®rocycl oal kyl ene,
alkylenéohﬁ erocycl oal kyl ene- al kyl ene, | ene,
het er oar ykkenda, cycl oal kyl ene or heteﬂnfggy | kyl ene)
WO 2006/ 0 7 PCT/ US2005/ 020446 - 193e04

h X
1o6tepi : To a,.pixture t hg anmi,ne X1 obt &i neg gl ng
Ot ho L K N T e 208 A8 %464 465

par a- ( (CH2)-) (10 ng) in DCM and sat. Na

(1:1 by vollune) was added triphosgene (0.33 eq) at

r.t. The sol Ntion was stirred vigorously for 40

m nut es before the organic | ayer was separated and
dried over anhydrous Na2SO4. The organic sol ution was

evaporated to give conpound X2 (R3 = Me; R4 = i-Bu; Z
= par ) C6H4(CH2) -) . 10 Method X, Step2: Conpound

X3 ( H, R16 = cycl opropylnethyl; R3 = Me; R4
'Bu Qpara (C}Q)CBFM(C}Q) ) was prepared from X2

4 i - Bu; para- (CH2) CbH4( CH2)-) using

nethod S|n1Iar to nethod M step 1.°$5N§§}n§d X,

Step3. npound X4 (R16 = H, R17 = cycl oproRylLmet hyl ;
R = H = M; R4 = 'Bu; Z= para- (C}Q) )-)

126p@S prep&r ednirom X3 6 H; 7 =

cycl opr opptfret hyl ; RZ@%l, 4!'\0’5 —1%, R4 = BuN.Z 466 467
par a- ( FM(C}Q) ) using nethod siml to met hod

A Step 3. (CD3OD): 6 7.25, s, 4H 6 4.8, m 2H 20
S 4.25, s 2.9, m 2H S1.68 m 2H S 1.44, m
1H 31’36, s, 3H S0.9y m 1 H 50.8, m 3H 8
0.66, m*3H, 8 0.4, m 2H, 8 0.12, m 2H ES LCMVS
(me) 386.1.

\S.,O
S0
o
£
NH
@ o=\ T . N\I//NH
1263 NH 406 407 1303 o 466 467



The foll ow ng conpounds were prepared using a simlar

met hod. Cbs. Obs. # Structure MAV Structure MV nfe W
wE2moebd277 1428 385 386 1443 N~-NH 518 519 NNHaFvA2008H020446
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Q~/ H/ \ NNH 1436 N NH 449 450 1451
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(% H NON NNH NH 1441 0 504 505 1456 Q 598 599 ~N NH w

H NH 1442 OH 513 514 Method Y (1)O,,-NJ HR23 a0 R3
woRisB627Rz3 PS-EDC R3 R4 O 0 R23 N R3 R4 O ONMCTRES2005/020446

+ HO HOBT HN R23 N N HN R NH (2) HN-(N-Z +NH2 (2) \

0. OHH NZ O S Boo TFA\\ f § NHAOH MeOH R 2N Y1 Y2

Y3 Y4 5 WO 2006/ 06n277 PCT/U$911115 /112114 4 6

-199- HR23 O-NdAR23 N (In the scheme,- z 0 - is

equi val ent to Rl substituted by R21, or Rl

Sub3|t|5u? y al kyl -R22, wherein R21 a®d R22 are

- N( R15) (R16)(R17) and R15 and RI8M ok a ring

as def NHand wherein Z is opt

vallg N~

12991bsti tT ed V' ene-@gyl goe, 1319 %Itl:é 482 483
al kyl ene- ar yI enedal kyl ene, al kyl ene- er oaryl ,
al kyl ene 5 heteroaryl ene-al kyl ene,
al kyl ene- cycl oal kyl ene,
al kyl ene-cycl oal kyl ene- al kyl ene,
al kyl ene- het er ocycl oal kyl ene,
alkylen@-heterocycloalkylene al kyl ene, aryl ene,
heteréés cycl oal kyl ene or heter@b&g{?&\bylene)
Met h Y, \%NH

O
1280 ¢ é@? 436 437 1320 Br; é(_”< 484 485

O \’G_l 0 N\(
1281 F 438 439 1321 NH 484 485

: Y
1282 éﬂ? 440 441 1322 NH 488 489
v

o o O:é’ON
~S-N - Q\\
C:y“ NH NH
0= _NH O=_NH
1283 440 441 1323 F ¢} 490 49



10 The reaction m xture of conpound Y1 obtained from
Method L (R3 = Me; R4 =1i-Bu; Z =

W@ 2008/02H2) C6HA( CH2) -) (0. 1639nmml €), Y2 (R23 pctiusiea8020446
= Pr) (0. 1 967mvle), PS-EDC resin (0.4917mvol e) and
HOBT (0.2459mmole) in 3.5 rq%egf m xture of THF, MCN
and DMF (1:1:0.3) was shaken ernight at RT before 6
eq of PS-trisamine resin 3 eq of PS-isocyanate resin
wer e aeﬁed After 15 6hrs the reaction mxture was
f||teo he resin was washed with JHFEDCM‘and

filtrate was evapor tNrLe

crud éltﬁé with 40% TFA in r 40 Myn
128@ef qr’e the so Nt wasqevaper ajed ar;@. esi dueXx™ 490 491
purified on RPHPLC systemto give product Y3

Me; R4 = i-Bu; Z = para- (CH2)C6H4A(CH2)-, R23 = H R23
= Pr) 20 Method Y, Step 2: The reaction solution of Y3
(R3 = M; R4 =i-Bu; Z = para-(CH2) C6H4(CH2) - R23 = H;

R23 = Pr) (0.030mmol e), carbonyl diim dazole
(0.032mmvole), and DOEA (0.09mmmole) in g 5 mM DCM was

shakeg Pverweekend at RT. The crude was§25 Y hen
pur if @\L\everse columm to give t ht

pr od hn converted into Y4 = ;

diich
1285?) o 2%’)1 52%% g%éc%s (112114 4 6 \ 20092 493

The foll ow ng conpounds were prepared ausing sinlar
method. M Qbs. Qbs. # Structure # Stfucture MV WWe
WeH ~oHNO | HV~\ | NNHONHNOH 1457 413

‘414 1459 NNH 427 428

1286 F NH 442 443 1326 d é(_< 498 499

o
" :S-NQ\\ ° O:SWQ\\
NH NH
F N N
@ o) fH @ 0 \EH
1287 442 443 1327 c c 508 509

7O
=z
I

0 ,
Ots_NQ\\ O:S' N
>/‘_‘/<\ NH
N N
" o \r\]TH %o NH
1288 E 442 443 1328 F E 508 509

F



ONHH// HN"nl ON 1458 413 414 d NH NONH 5
Method Z S NH2 R16 N'Rp JL S HNA HN S HNA , Rle HN
woRd8dmes2HNN Z Resin me HNA N -z O R77 HNxN_Z RPCTHOSDH05/020446
R17 R4 RRO RRO RRO Z1 Z2 D zZ4 WO 2006/ 065277
PCT/ US2005/ 020446 -201 (In ;ﬂe schenme,
-Z-NH (O - N(R16) (R17) - is eflifvalent to R
substituted by R21, or Rl SubS|tituted by al kyl -
wherein R21 and R22 are -N(R 5)-C(O - N(R16) (R17) and
R15 i soff and wherein Z is optlonally @ tuted
al kyl -\/g];yhen@I al kyl ene-aryl ene
alky?zgé-heb ryl ene, al kylene 5 G;§?§
12d9et er oary| ene~altkyl eneq2 al dagl emspocycl gal kyl e 508 509
al kyl ene- cycl oal'kyl ene- al kyl ene,
al kyl ene- het'er ocycl oal kyl ene,
al kyl ene- het er ocycl oal kyl ene- al kyl ene, aryl ene,
het er oaryl ene, cycl oal kyl ene or heterocycl oal kyl ene)
Met hod Z, Step 1: To the solution of the PhoxineT"'

resin &jg mmol /g) in DCM was added olp he am ne Z1

obt ai neg- nmethod L (R3 = Me; RACK"BuN Z\.= para-

(CH2) ¢ \%M(Z eq). The m xture akgQ NH
120gveri ght b€ the rfes' 4¥¥51330 Oé@% 508 509

I

. O= " o} .
=g NQ\\ : 08 .
NH E F O N

1201 448 449 1331 - 542 543

Q
Ots_ NQ\\ A (o] N
N \FNH
1292

O 0O=5~
jﬂ? we ae 132 8O~ w557 558

Method T



filtered and washed with DCM MeOH, THE (3 cycles),

then DCM (x2), dried in vacuumto get resin Z2 (R3 =
wo/kgoe®es277 ' Bu; Z = para- (CH2) C6H4(CH2) - ). Met hpdr/d$2005/020446

Step 2: 15 To the resin Z2 (R3 = Mg R4 = '"Bu; Z =

par a- (CH2) C6H4( CH2) - ), svvelle% in toluene was
added N-net hyl benzyl am ne (4 (?) The m xt ure was

Rhea ed at 80- 90 oyerni ght before MP-TSCOH reS| n (1.3
| g,-18=081q) mﬁr& a fThe_pimeby e vvas nf fm=0;
Q H t he_sol ution fi @Lagmamd,\t e Si Rm

wish PE‘h‘?JCM and I\/EO—|Y hped or orga:n o012
B gUI‘.ﬂatl oh vvas 20 concengg d n= =A1,2aC U0 to g R, 72
“Me: R4 = ' Bu: par a- ( CH2) C6H4( CHR) - = Re; R17

:TBn). Met hod Z, Step 3: Genpound Z4 (RS = l\/b 'r:R4

='Bu; Z = para-(CH2)C6H4(CH2)-; R16 = Me; 25 R17 =

Bn) was generated'from Z3 (R3 = Me; R4 ="Bu; Z =
parMelid T CStéfg ¢H2) R16 = Me; R17 Bn) using nethod
simlar to Mt te 3.. WD 2006/ 06n277

c? QBﬂ'EEPE%eV/H@EW& @06181012921 ﬂ1h§0hl<tipanrig(rL=dnp92nm;1

2 Res r tk 0 ure
5 RN DO oA GO R [§ Pl R,
R™*xPh) was mdeid"S oiumas@riobosdy e in4ehiordethaad (582 m®/ mL,

2 e(iLKl!) Ng?ég’%(%ﬂ Wa@'&'appgd an'éNshakenN 20‘1 beéllgr%a Ie/'l(la’gnglql I%gsg
(100 mg, 1.29 mmol/g) was added to the well followed by additional MP-TsOH
resin (50 mg) after 2 h. After the mixture was shaken for another 1 h, the mixture

10 was filtered and the resin washed with dichloroethane (1 mL) (3 X), then MeOH
(1 mL) (2 X).The resin was treated with 7N ammonia in MeOH (1 mL) for 30 min
(2X) followed by filtration and evaporation of solvent to give T2 (n=1, p=2, m=1,
R*=H, R°=Me; R*= 'Bu and R"®=Ph and R'®=H).

15
Method T, Step 2.
Procedure similar to Method Q, step 6 was used for the transformation of
T2 (n=1, p=2, m=1, R*=H, R°=Me; R*= iBu and R'"®*=Ph and R'®=H) to T3 (n=1,
p=2, m=1, R*=H, R>=Me; R‘= 'Bu and R"*=Ph and R'®=H).
20 The following compounds were prepared using similar methods:
# Structure Mw Obs. # Structure Mw Obs.
m/e m/e

: NQ\\ O
N NH NH
. o<1 o= 1
NH NH
1333 X< 348 349 1339 X< 384 385



N.. I xH~OHdxNNfOH H~1 HHNNH 1462 0 NH 471 472
1476 o "H NH 533 534 WO 2006/ 06n277 PCT/US211115

w0 idbgdd#274 6 - 203 N- ~ry HH"~-NH NH 1468cNts2065020446
472 1477 538 539 ON 1/ H1\ HH NH H 1464 N N

483 484 1478 N NH 545 546 N %{CEH O NOH Nf NH NH
1465 NH 485. 486 1479 547 54 rS< HOHH/ N-NH N
© 1466 O NH 485 486 1480 NHNH 547 548 WO 2006/ 06n277
PCT/3f§?115/11211446 - 204 >-/
0

@S O~ |
Nt el
o O
1334 éﬂ? 350 351 1340 jﬂ? 384 385

O | Q&

NH
1335 %L< 350 351 1341 O:;N(\_(:H 400 401

.
=

447

N
g H Q\\N\(NH
N O
1336 " 856 357 1342 S zﬁ(ﬂ? 446

O O

o=t R

O
NH NH
1337 362 363 1343 <::SO ig<_<' 448 449

N
o ?L
1338 370 371

Method U



HN NH NH O 547 548 1467 o NH 495 496 1481 N NH NN
[-[-OHN H~HNH NNH 1468 p "" 499 500 1482 0 N NH
woae/06520 \  Np~--pH ~- FOH N NN NH i / H 18GBUS2005/020446

501 502 1483 N-NH 568 569 0 NH WO 2006/ 065277
PCT/ US2005/ 020446 - 205 O N HHNNH 1470 N~NH
507 508 1484 571 572 ~ NH H Nx N

2

NP R¥'B(OH), NP

- /lkN Pd(dppf)Cl, )I\N
: toluene, H,0 HN
R3H / \_ g R3H \_ 21
RA o _ Br K2C03 R4 0 / _ R
microwave
U1 u2

Alternatively, similar synthetic method can be used for the generation of other types
of compounds. i.e.

R2\N I:‘2\N
N mt RZ'BOR), Pd(dppCl, N
-~ -~
HN™ N Toluene, H,0 a7 HN" N
Br ~ — R ~
R4 K2003, uw R4 :

R3 o : R3 0

5 n n

' u3 U4

In a microwave vial was charged U1 (R®= H; R%= i-Bu, R* = Me) (0.025 g)
in toluene (4 mL), potassium carbonate (0.035 g), Pd(dppf)Cl2 (0.020 g). water
10 (0.02mL) and R*'B(OH), (R*' = m-Methoxyphenyl) (3 eq.) were placed. The vial
was placed in a microwave for 10 min. at 150°C. The reaction mixture was
diluted with dichloromethane and extracted with 2.5N NaOH. The dried (MgSO0a)
dichloromethane solution was concentrated in vacuo to give a brown residue
which was purified via a RP Prep LCMS system to give product U2 (R%= H; R°=
15 'Bu: R* = Me; R*'= m-methoxyphenyl).
The following compounds were prepared using similar methods:

20



N-NH 1471 509 510 1485 O NH 593 594, NH o NH .. N Ov

H NFL 0/ | NH L9  ~pNH 1472 0 517 518 1486 NH 596
WEAMB22006/ 065277 PCT/ US2005/ 020446 - 206  eciiubidodbiodss

1473 H 517 518 1487 0 NH 607 608 -yo NH N HNLN~ 1488

364 365 /~~~yO NI H HNAN- 1489 -110 377 377 1490 513

514 Method AA NFI + 1/ O HA®N-c N N Boc N 1 HNyN N

NH AAL AA2 AA3 WD 2006/ 06n277 PCT/ US211115 /112114 4 6

- 207 Obs. Obs.

# Structure MwW # Structure Mw
m/e m/e

\ NH Q
N
O ‘ﬁH
N \(NH 365 366

1344 Q Q 279 280 1381
R

1345 /S 285 286 1382 NH 365 366

1346 O Q 293 294 1383 NH 366 367

¢

NH
P Yo
NONH TN 0
1347 Y 299 300 1384 O Q 371 372



8,11 -Dichloro-6,1 1
- di hydr o- 5H benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di ne ( AA2)

wd@ idene27mas reacted with AAl, obtained from nettrosko¥/020446

and diisopropylethylamne (14 uL) in acetonitrile
(2.5 nm). The resulting rrixtlr,llr was heated at 65 C
for 18 h. The reaction ni xt urf8%was pl aced on a

preparative silica 5 gel plate and eluted with hexane

ethyl acetate 3:1 to give the desiredproduct whi ch

\N@\S treated with 40% TFA. Evapor atf'__o t he sol vent
foll owgg, by purification afforded c und AA3. The
fol | owijng conmpoynds were prepared by S{m | ar nethods:

Cbs.™ ture MW# Structure W me PI N
1ada Sa 1 ! o NENH 491 492 “al VN, NH
Bo3 4b4 10 MARKod 3B AB8R7 1. (R - (M SRR, 372
R6 07 OCSI2 R6 07 0 Y TR(OEt)g. THE | H o
2. CH3CO2CH3, LDA, H2N OCH3 SCN OCH3 C Ti ( 3, THE
NaHCO 3, A61 A82 CH2Cl2 AB3 3. HCl, MeOH R1 R1NH2
O NS tBuOCH, NH40H, McOH O NtNH DI EA, HNH R6 R7 AB4
AB5 :
F
NH :
~ O F
< N NH
139 ¢ N[ "N 304 305 1386 o~ i

NH 371

=
I

HN™ "N™

372

\ NH
o= |
1350 309 310 1387 _o0
o
\  NH
0 NNﬁH )
1351 313 314 1388
| a

OO

NH
HN™ "N—™

O
Q 372

\
=

-0

NH

JTH Y ‘ HN™ "N—
wow [ ®
1352 . S O 318 319 1389 . 375

°g
(-

372

373
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376



Met hod AB, Step 1: To a solution of
(R -(+)-2-nethyl -2-propane sulfinamde (1.0 g, 8.3
wopmb/6s524b 1 eq) and ABL (R6=Ph, R7= n-Bu) (3 pd1/U82085/020446
mol , 1.1eq) in anhydrous THE WD 2006/ 065277
PCT/ US2005/ 020446 - 208 (39{%%) at room tenperature
was added Ti (OCEt)4 (7 nmi, 17 0l , 2 eq). The mxture
was heated at 70 C for 24 h. After cooling to room
tenperature, the mxture was poured into 30 nL of
brine under vigourous stirring. The resulting
suspension was filtered through a pad of Celite and
the solid was washed with 5 EtOAc (2 x 20 nL). The
filtrate was washed with brine (30 nlL), dried
(Na2SO4), and concentrated in vacuo. The residue was
chromat ogr aphed on silica by eluting with hexane/Et20
(5:1) togive 1.9 g (85% of (R -2-nethyl-N(1- .
phenyl pentyl i dene) propane- 2- sul fi nam de. 1HNMR ( CDCl 3,
300 MHz): 8 7.91 (m 2H), 7.52-7.37dm 3H), 3.27 (m
1H, 33.15(m 1 H, 1.73-1.61 (m~2H, 1.47-1.38 10
(m 2H), 1.31 (s, 9H), 0.95 (m 3H) /MS(ESI): M=
265. 9. HPLC tR =7.24, 7.58 nmin (E/ X 5.5:1). To a
sol oty of methyl acetate (0.6 nL, 6\9 mMvol, 2 eq) in

THE § A (2Min heptane/ THF, & & nL, 6.9 mol,
1352 eq dded dro@eBsesas a13p0 Syri Ny N -78,.C. 377 - 378
After s g at -78 Cfor 30 min, as ' of

CTi(G-Pr)3 (1.8 15 nm, 7.6 mmol, 2.2 eq)\dMHTHE (5
nm.) was added dropwi se. After stirring fo ot her 30
mn, a solution of

(R) - 2-net hyl - N- (1- phenyl pentyl i dene) pr opane- 2-
sulfinamde (0.9 g, 3.4 mol, 1 eq) in THE (2 nL) was
added dropwi se via a syringe. The m xture was stirred
at -78 C for 3 h and TLC showed no stagting naterial
left. A saturated aqueous sol ution & YiCl (10 eq)
was qdd% and the 20 .suspension rrred to room

t enperat Ure. Thg m xture was dilutedwith H20 (50

m -g=unH stirpedl for 10 min. The m xPure was then
Tyogeqebet neen PO (50 1) .@u (50 ni).
yer wae® seBar at¥¥d and

' < a\?ms 138y er378
was extracted with EtOAc (3 x 50 nl). caonbi ned
organic |layers were washed with brine, d '_é'H' (MgSO™Y)

and concentrated to give 1.1 g of a brown .

\' = O \(
1355 </ 323 324 1392 é@? 377 378
N



25 Chromat ography on silica gel using 50%

Et OAc/ hexanes as eluent gave 0.8 g (76% of nethyl
w@2do6M5227 et hyl pr opan- 2-yl sul fi nam do) - 3- phenpdrepioanaos46

ate as a yellow oil. 1HNI\/R(CDCI3i 300 MHz):

57.15-7.07 (m 5H), 3.35 (s, H) 3.19 (dd, J=16,

5.6Hz, 1 H), 3.01 (dd, J=15:8845.5Hz, 1 H), 2.07 (m

2H), 1.71 (m 2H), 1.35-1.26 (m4H), 1.17 (s, 9H),

0.89 (m 3H). MS(ESI): M+= 339.9. HPLCtR = 30 7.50,

7.6 mn(E/Z=1.5:1) To a solution of gethyl 3-((R)-2-m

et hyl 2-yl sul finam do) - 3- phenyl heptanoate (0.4
g, %ﬁ%w 12 nb of MeOH was addgd nL of 4N
i !

HCl /i Dy er stirring for 30 e vo“_gtlles
1386€Er € PV MV acughg Thgy WQ3gH06/ 065277 N~

PCT/ USZ , -209 residue was re-di ss d |%77 378

MeOH (6 stirred for 5 mn, and evaporate agai n

to afford 0.30 g (9799 of AB2 (R6=Ph, R7= n-Bu) as a
yellow solid. 'HNWVR (CDCl 3, 300 MHz): $9.01 (br s,
2H), 7.37-7.12 (m 5H), 3.64 (m 1 H, 3.54 (s, 3H),
3.3 (m 1 H, 2.09 (m 2H), 1.8 (m 2H) 1.1 (m4H),
1.07 (s, 9H), 5 0.7 (m 3H). MS(ESIQ7 ‘@H+= 235.9. HPLC
tR=4.72 mn. Mthod AB, Step 2: ¢
conpound AB2 (R6:Ph, R7:n-butyl) t hi ophosgene in
cHeCl 2/'l“L'1n t he sence of aqueous CxB at 0 C
geneTmtes i spthiocyanate 10 AB3 (R6; R7=n- but yl)

15 sonverted jinto_final produg Lng met hod
i mi[ar I\/tethod A%?ep%aﬂﬁgf/btho X' Stigp BHt 0 % e 380
pr oduct ABS (R6=Ph, R7=n-butyl, R =Me)o={H (CDCl 3,
300 MHz): 8 10.4 (br s, 1 H), 7.25-7.11 (Px VBH), 3.23
(dd, J =16, 5.6 Hz, 1 H), 3.03 {s, 3H, 2. dd, J =
15.8, 5.5 Hz, 1 H), 2.49 (s, 1 H, 1.78 (m 2H),
1.1-2.0 (m 4H), 0.99 (m 3H). MS(ESI): M+ = 260. 2.
15 HPLC tR = 5.09 m n. The foll ow ng conpounds were
synt hesi zed using simlar nethods: Cbs. Cbs #
Structm_le MV

Structure MV W Wcr)’
N NH S " NH

335 336 1395 O=\_NH 379 380

\ NH
N
O ~gH

1359 Q O 337 338 1396 O Q 380 381
3 :
N
H



NHrf~ I\ O NHY HV N NH -189

239----240----:-195--- ---- NR~ - 443 444 HNxff~ WO
wQ@O6hEEm277 PCT/ US20115/ 11211446 -210 NH O Yedd/usHdss/020446

N'- NH 190 O 253 254 196 NH 463 464 HN- ~OH O Nom

N HNHNH 191 O 259 260 197 HN N 537 538 NH HNLN NH

O NH 192 333 334 198 H N 5371§§8 WD 2006/ 065277

PCT/ US2005/ 020446 -211 N HM[M HNIT NH'( p HN

193 333 334 199 295 296 Br H x a NYNO

NH
H
HNJ"L .
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o \! i
1360 “en ' oy 343 344 1397 381 382
oH,
jl\H
\ NH HN N~
N\( F . :
: 04/\ iNH F;\,: ‘ o
1361 Q Q 347 348 1398 O Q 383 384
A 0 A
. by
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o]
1362 C 347 348 1399 Q
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HN 1j HN 194 349 350 200 295 296 Br Method AC Rl NH
ION R4C ~R3 +R NHOH+H2NCN O NH R3 R4 ACL AC2 AC3 5
wd bmesymathesi s was adapted from a procedure bypdirus2005020446

et al, J. Chem Soc. 1963, 6028-6033. Thus, to a

solution of AC2 (Rl=Benzyl) (0.72 g, 5.9 mol) in ACl

(R4=Me, R3=Me) (1.4 nL) was-a8ded a 50% aqueous

solution of cyanamde (0.31 nL, 8.0 mml). The

reaction was heated with stirring at refl uxyq(-40 O

for 0.5 h, then cooled to 25 C and stlrredjLor an

additiqpal 16 k& The 10 volatiles were rempved in

vacuo dind the pge S

and FRO NHhe g
136l | t N e vol a4 | r enoyv
364 [ p‘ur@lfied g?ﬁ u\r?n%ﬁhro At D f
5-10% CH3OH CH2Cl 2 as eI uent fol | ou y reverse phase
preparative HPLC to give 0.15 g (8.4
(Rl=benzyl, R4=Me and R3=Me) as a white 15 solid. 1H
NVR (CH3C]—| 300 MHz): 87.35-7.33 (m 5H), 4.71 (s,
2H), 1.46 (s, 6H); 13C NWR (CDA 3, 75 MHz) 6 157.8,
135.6, 129.1, 128.5, 127.9, 104.2, 59 -8 M
(ESI) mde 206.1 (MrH)+. 20 WD 21) 1) 6106527

PCT/ SR I_JrllS 112114 4 6 -212 # Str MACbs. Ve
H H\- —
1365 o 347 348 1402 Oéﬂ% 386 387

H 0

0]
1366 N\f 349 350 1403 ‘ 387 388

oé@% W

O

I

~ \o N
o O
1367 jﬂ< 349 350 1404 O O 389 390
F

1368 _ 7 NH, 350 351 1405
NH

389 390




NN N O 201 205 206 Method AD\ S NH NHZ NCS 1. NBS,
CCl4, by N~ N ONHONH 1, ~1 R4 R3 R4 R3 2.

WERboEI7 Et 3N, THE R4' R3 R4 R3  AD1 AD2 AD3 PEHUSHH0S/020446

Met hod AD, Step 1: AD2 (R3=Ph, R4=tButyl) was prepared
fromADl1 using nethod simlar_to Method AB, step 2.
10 Method AD, Step 2: The syﬂﬁﬁésis was adapted froma
procedure by Hussein, A Q et al, Chem Ber. 1979,
112, 1948-1955. Thus, to a m xture of AD2 (R3=Ph,
Rd=tert- Butyl) (0.56 g, 2.7 mml) and boiling chips
in CC4 (25 nL) was added N- bronosucci nimde (0.49 g,
2.7 mol). The mixture was irradiated with a 200 watt
15 light source for 1 h. The reaction was cool ed, the
solid filtered off and the .. volatiles were renoved
I n vacuo. Chromatography on silica gel by eluting with
5% Et OAc/ hexane gave 0.57 g (73% of
1- (1-brono- | -isot hi ocyanat o- 2, 2-
di met hyl pr opyl ) benzene as a bei ge po
(Cba3, 300 MHz): 5 7.63- 7.61 (m 2
i~ ; 13C NMR (CDCI 3, 7%
28.9, 128.6, 127.5, 9
284.9 (JMtH)
D i sot hi oéggangézo- gg(ﬁéldl e
(0.13 g, 0.47 mml) and the hydrochl"on salt of
N- et hyl hydr oxyl am ne (0.047 g, 0.57 mmbl) in THE (3
m.) was added triethylamne (0.18 nL, 1.32 mmol). The
m xture was stirred at 25 C for 16 h, filtered and the
vol atiles were renoved in 25 vacuo. The resngg was

purified by col um chromatography usi
~0 N @ O

1H NWVR
. .26 (m
):

2,NH5. 61, 26. 6.

~ﬁ%grgfsyl)berf%’@new?’

0=\ NH NHD
~ Ny
1370 \N/ . 352 353 1407 Oé@% 395 396
\
o NH
o) NH

1371 Q O 357 ‘358 1408

HN™ "N~ Q
4';? 5 R<!' 1!»\\ NH
F © ?;
1372 359 360 1409 X< 403 404



CH3OH/ CH2Cl 2 as eluent to give 0.050 g (42% of AD3
(R3=Ph, R4=tert-Butyl) as WD 21)1) 61065277

woeibs0E211115 /112114 4 6 -213 a gl assy sol i dectibksiddsA20446
(CDCl 3, 300 MHz): 5 7.35-7.26 (m 5H), 3.38 (s, 3H),
1.0 (s, 9H,; M5 (ESI) nme 25 (MrH) +. Met hod AD,
Step 3: 5 To a solution of A R3=Ph, R4=tert-Butyl)
(0.065 g, 0.26 mol) in CH3CH (5 mM-) at 0 C was
added a sol utiqp, of aqueous anmmonia (2 nL) followed

by a 70% aquge@is sol ution of t-butyl hydrojger oxi de (2

. : =ctNen was allowed to vvar(zgt\ C and
' ¢ 6 The, yol atj | Wer.e N v d the
s?ési due @s ed 3&? rgéﬂerggmpha\s‘& H;E%—C%Tg?ve 45 406

ng (2.2% of 10 AD4 (R3=Ph, R4=tert-Butyl) as a
colorless oil. 1H NWR (CDClI 3, 300 MHz) 6 7.47- 7.43

(m 2H), 7.39-7.35 (m 3H), 3.23 (s, 3H, 1.0 (s, 9H);
M5 (ESI) n7/6234.2 (M+H)+. The foll owi ng conpounds
were synthesized using simlar nethodsg: # Structure MN
Cbs. # Struv MV Cbs. me W HN Q) (NN 0 O

'&4N,:go

NH 2§ 4 309 310 NH NANH (203 2831234 15
Vet hég 0>200§/ 06n277 PCT/ US211118~¢'112114 4 6
137414 Bag, 1 Tf360 ReaNBOMA11 NH 406 407

O o
1375 NH 360 361 1412 e O Q 413 414
39

N !
1376 o \EH 360 361 1413 Q 419 420
. N O
.S
oo
« NH
N N—( H
“ ] o={_NH o

X . i =N
1377 O O 360 361 1414 QOA‘S: ° \ % 497 498
E .



R -/ -/ 1tBUOOHR, Z TBS-Cl N) N 2,6htidine N N NH

I m dazol e NH NH3/ MeOH NH DCM NH 61 2) H TBS 3) BO OCM
w®20d6/0558F7 H2 AE2 AE3 AE4 1 DIEArrHF R1 NH RIPeNBsmod20446

NH 41) RIS0H HBF4 N\ O 2) TFADCM 0'-A R3 O R15 R3

AE5 AE5 Method AE, Step 1: TBDMS-Cl (5. 3g,

35.19mmol e) and i m dazol e (2- ég 35.19mmol e) were 5

added to a suspension of H2

R3=cycl ohexyl net hyl) (8. 2g, 31 99mm| e) in220 m

DCM The reaction mxture was stirred at roogy

tenperature ovgf night. The reaction m xtur e,lvaas

filtered, anefthe filtrate was diluted wiH\1 oomt

Nganl c phase was washed w ‘

13#@2504 i ?%AE%E?RHRIJEM Y

R3=cycl ohexyl nmet hyI) 10 whi ch was I{J{s for next step
wi t hout further purification. Method AE, Step 2: AE2
(R =Me, R3=cycl ohexyl nethyl; 12 grans crude) was
converted to ‘im nohydantoin using conditions simlar
to Method A Step 3, which was 15 subsequently treated
with 75% TFA in DCM at room tenperature for 84 hrs.
The jsphvent was evaporated in vacuo to giM 13- 6g of

apr’o pjat was reacted with - --- My dride-to
gi ve_b. 8g A3 NR'//NHI\/E - R3=cycl ohexyl net hy . ger

1320l utm - pur it De'dy | onggs20 shet hadls AE, St 24 399 TBD
(R =Me, R3=cyclohexylnmethyl )(8.2 gp obt ai ned from
AE3 (5. 8Q) é

1380

Method V
RS 3 40 R4 0
R R R4H 1) TFA e R
Boc. OH __, Boc. )<H/N\ — N-R N-R’

H H Ry 2) CSCl, HN 1T — HN\<

0 o ~ \

S 2’

R
Vi V2 v3 V4

Method V, Step 1:
Compound V1 (R® = R* = Me) (14.76mmole), EDCI (14.76mmole), HOAt
(14.76mmole), and DIEA (14.76mmole) were mixed with 36 ml DCM. This



according to the step 4 of the method H Method AE,
Step 4. 25 To a solution of AE4 (R =M,

woBmepe2ohexyl met hyl ) ((3.95 g, 8.38 nmol ) i NPCT/US2005/020446
anhydrous THE (98 nlL) was added dii sopropyl et hyl am ne
(7 m., 40 mol ). WD 2006/ 065277 PCT/ US2005/ 020446
-215 The reaction was stirred90nder N2 (gas) at room
tenperature. After 5.5 h, the reaction was

mixBLreaea stred abRT foheSatiy %@fcsfetﬁblhlakomywnuhéive@b "dded.
flash chro tor hy el uti gradient of O to

Afterdbe geagtiorneel aﬁ %s@g@nﬁs ovsfrflafa*d it Apsts WRshed with

= 9278
sod i e AP P TR S (02200 pti Yoot eng
driedBR/er (@hhyquius) sadiumzsilifatie olise selveyl wae evaporated a@d the
| AE5, (Rl=Me,
5 resifgbay BASSH REMRSH FolFtn fo oG e AMGIRrORHOER D &k
Chmbb@ﬁtﬂeﬂéaﬁ“mme The 10 reaction was agitated
overnight at rt. rifluoroacetic acid (1 nm) was added

to the reaction mxture and the solution was agitated
for Cfl{, é{ i’he reacti on was concentrated and the
cru ma P Gas purified via reverse phase

pr Qltﬁﬁpburd@ VZHIFLG! B@mdmbengyl\l\ﬂ? b R*Z l\me)n(ag:rs:aﬂme) whs
to 95% CH3CN in H2O with % forryc aci d
10 d'SSQI"fQS’r'@ &@ml(anmmuwcwar@wm Bya°C. woehosgene
| .
1SRN ) Hed SRLOH R SERAURIN B oo pygtion o
DIEA il mnmate)MTTEbsolutive was stiedHN itk bakix fHAL5 HNb@for® the

reagt%?'n |91 ﬁgye \%gg \n%%ﬁeawthsggturated sodium bicarbonate (3 X), brine,

and dried over anhydrous sodium sulfate. The solvent was evaporated and
15 residue purified on flash column using ethylacetate/hexane to give the
thiohydantoin V3 (R' = 3-chlorobenzyl; R®= R* = Me).

Method V, step 3:
The thiohydantoin V3 (R' = 3-chlorobenzyl; R®*= R* = Me) was treated
20  with t-butyl hydroperoxide and ammonium hydroxide in MeOH at RT for 48 h to
give compound V4 (R' = 8-chlorobenzyl; R? = H; R®= R* = Me).
The following compounds were prepared using similar method.

Obs. Obs.
# Structure Mw # Structure Mw
m/e m/e

Cl

N NH

1417 N NH 251 252 1420 \( 307 308
e Yo



HN--- / - - HN _ "N ~N HN O HNO O O 206 293 294
227 335 336 WD 21)1) 61065277 PCT/ US20115/11211446

wo 2606 / O NH & NH N °° N 207 0\ _X 295 pPOGULD8s/610446
335 336 / HN/ coral HNHNN OHNp O = O 208 295

296 229 335 336 0 HN/ HN/ --N~-N HNO HNp OO
209 295 296 230 0 335 336 Hﬂ\lg} "*a ~N NH HN p
| NANHO O | <
c
7 @\\
N NH
, "0
1418 N\(NH 265 266 1421 Q}NH 357 358
0
55(“‘“
o
\
Cl CI\Q\
‘ ):’ N__NH | N NH
1419 0 \[\TH 203 204 1422 Qj)}NH 371 372
o
\
Method W
0
N-R" __LiOH/ -R2
~o n N_Q MeOH HOWN
N
w1

Compound W1 obtained using method A (n=1, R2=m-Cl-Bn, R°=Me) was
hydrolyzed to W2 (n=1, R®%=m-CI-Bn, R>=Me) using two equivalent of LiOH in
MeOH.

The following compounds were synthesized in similar fashion:

Obs. Obs.
# Structure Mw # Structure Mw
ml/e m/e
a
o)
N 6o
N NH Ao ~"N"nH
1423 \( 295 296 1426 HO 411 412
0 o
NH
O

OH



210 295 296 231 0 335 336 HN-N/ HN~-/ N HN O HN p
O p 211 305 306 232 335 336 \ WD 21)1)61065277

w6 08211115 /112114 4 6 -217 NNH NH O NH Gt¥udt0os/60446
212 307 308 233 0337 338 HN/ HN/ HNN~-N O O HO
OHN O 213 307 308 234 337 338 HN/ HN/ ~N~-N HN O
HN O O O 214 309 310 235 3499350 HN/ h.' NHHN OO
HN N O 215 309 310 236 O 349 350 8 -to ‘

, A
1424 é ‘ 311 312 1427 © O#V 425 426

HO HN
J\’\,¥ \q
N
1425 8 325 326

Method X
o o
HN I N; " )SI\ peo H:;Rﬂ )SL H"“J(N’R” I’RaHzr\l J(N’Rw
R3 — RI-SlN N-Z Rl-SIN N-Z Ri6 RfalN N"< R'®
R* 0 RS o rRC o R* O
X1 X2 X3 X4

(In the scheme, -Z-NH-C(O)-N(R'®)(R"") - is equivalent to R' substituted
by R¥, or R' Subsitituted by alkyl-R?, wherein R*' and R* are -NH-C(O)-
N(R'®)(R") and R is H, and wherein Z is optionally substituted alkylene-
arylene, alkylene-arylene-alkylene, alkylene-heteroarylene, alkylene-

10  heteroarylene-alkylene, alkylene-cycloalkylene, alkylene-cycloalkylene-alkylene,
alkylene-heterocycloalkylene, alkylene-heterocycloalkylene-alkylene, arylene,
heteroarylene, cycloalkylene or heterocycloalkylene)
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21) 1) 61065277 PCT/ US20115/ 11211446 -218 HN~N / HN~-N
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~NN 0 218 321 322 239 353 354 HN NH N -1 HN p NH
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Q) ~ 220 O—~~/// 321 322 22198363 364 NH

Method X, Step1:
To a mixture of the amine X1 obtained using method L (R®=Me; R* = L
Bu; Z = para-(CHy)CsHa(CHz)-) (10 mg) in DCM and sat. NaHCOjs (1:1 by
5  volume) was added triphosgene (0.33 eq) at r.t. The solution was stirred
vigorously for 40 minutes before the organic layer was separated and dried over
anhydrous Na>SO,. The organic solution was evaporated to give compound X2
(R® = Me; R = i-Bu; Z = para-(CHz)CsH4(CHo)-).

10 Method X, Step2:
Compound X3 (R"® = H; R'® = cyclopropylmethy; R3 Me; R*='Bu; Z =
para-(CH2)CsH4(CHz)- ) was prepared from X2 (R® = Me; R* = i-Bu; Z = para-
(CH2)CsHa(CHy)- ) using method similar to method M, step 1.

15 Method X, Step3:
Compound X4 (R'® = H; R = cyclopropylmethyl; R* = H; R® = Me; R* =
'Bu; Z= para-(CHz)CsHs(CHz)- ) was prepared from X3 (R'® = H; R =
cyclopropylmethyl; R?= H; R® = Me; R* = Bu; Z = para-(CHz)CsH4(CHy)- ) using
method similar to method A Step 3. NMR (CD3;OD): 8 7.25, s, 4H; & 4.8, m, 2H;
20 §4.25,s,2H;82.9, m,2H; 6 1.68, m, 2H; & 1.44, m, 1H; 6 1.36, s, 3H; 8 0.9, m,
1H; § 0.82, m, 3H; 6 0.66, m, 3H; 8 0.4, m, 2H; 6 0.12, m, 2H. ES_LCMS (m/e)
386.1.
The following compounds were prepared using a similar method.

Obs. Obs.

# Structure Mw # Structure Mw
m/e m/e

) | s}
HN

H
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~ jog
1428 ﬂ 385 386 1443 N\(NH 518 519
NH o]
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Met hod AF NBoc NH N NH 1) ArOH/tBuO{ NH THE O 9 OTf
2) 50%FA/ACM R3 01 R1I5 AE4 AN 5 To a solution of
wo Buweks297 5ng, 0.0848mmol e) in 0.5l anhydr ouspdHES2008620446
added Ar OH (Ar=m Chl or ophenyl ) (13p1, 0.1273mmle) in
0. 5ml anhydrous WO 2006/ 06n277 PCT/ US20115/ 11211446
-220 THF fol | owed by additiod9f AE4 (RL=Me,
R3=cycl ohexyl net hyl) (20ngy, 0.0424nmole) in 0.5nl
anhydrous THE The reaction m xture was stirred at
roomtenperature for 2 days before it was diluted wth
1m CN, treated with 100nmg MP-TsOH resinvaRd 100ng
Anberl yst A26 resin. The resin was 5 rerm%e;j\/’g?
filtratig® and the filtrate was evap gﬁdovvnto
give a pfoduct that was treated wt 0% TFA for 1
14%. After oration of TFA in vacuagtthe residue
s di ssol ved paN2m 4 1Rechl® arld4g r ohwith 100my 524 525
MP- TsCH r esi NMThe resin was washe oughly with
THF, MeCN and OH, and then treatfed wth 2MNH3 in
MeoH to give AF2 (R1=Me, R3=cycl ohexyl net hyl and R15=3
10 chl orophenyl). The foll owi ng conmpounds were
synt hesi zed using simlar nethod: Obs. Cbs. #
Structure MV # Structure MV We W NH INIII H ~NANH
~NNH 246 b~o N 316 317 309 O O/ 365 366 It- ‘

(‘O
Q | § M

HN N
b o
o)
| ﬂ ?NYNH
1432 N\(NH 427 428 1447 o NH 526 527
OjjiH

g ,
o)
ﬂ \ \],/NH
1433 i NH 435 436 1448 ?ﬂb 532 533
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N NH
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Method Y
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/
.0 A 1Oy N y B2
s R 0 (1) 40 o N N
R\{/Z( NH R23  PS-EDC Ra\r//( v W qo B¢ PO R
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S Boc” TFA \\<S \}/ OH HN\\<
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NH 265 343 344 328 ' e V 372 373 H ON,,rNH ON NH

NH NH O 266 343 344 329 373 374 ~Nfl, NH O HN OHNH
W@ 000653277 344 345 330 373 374 NH NH O N~ % Bcr/oibdddn2o446

NH O 37 5 376 2 68 344 345 331 PoC O WD 2006/ 06n277

PCT/ US20115/ 11211446 -225- NH O NENH Nx NH NH O 269

345 346 332 0| a 375 376 18- O N f NH O N~NH 0
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(In the scheme, Z'N O _is equivalent to R" substituted by R*', or R’
Subsitituted by alkyl-R?, wherein R*' and R®are -N(R'®)-C(0)-N(R'®)(R"") and
R' and R'® form a ring as defined above, and wherein Z is optionally substituted
alkylene-arylene, alkylene-arylene-alkylene, alkylene-heteroarylene, alkylene-
heteroarylene-alkylene, alkylene-cycloalkylene, alkylene-cycloalkylene-alkylene,
alkylene-heterocycloalkylene, alkylene-heterocycloalkylene-alkylene, arylene,
heteroarylene, cycloalkylene or heterocycloalkylene)

Method Y, Step 1: t

The reaction mixture of compound Y1 obtained from Method L (R® = Me;
R* = i-Bu; Z = para-(CHz)CsHa(CHa)-) (0.1639mmole), Y2 (R®® = H; R® = Pr)
(0.1967mmole), PS-EDC resin (0.4917mmole) and HOBT (0.2459mmole) in 3.5
ml of mixture of THF, MeCN and DMF (1:1:0.3) was shaken overnight at RT
before 6 eq of PS-trisamine resin 3 eq of PS-isocyanate resin were added. After
Bhrs the reaction mixture was filtered and the resin was washed with ATHF, DCM
and MeOH. The combined filirate was evaporated and the crude was treated
with 40% TFA in DCM for 40 min before the solvent was evaporated and residue
purified on RP HPLC system to give product Y3 (R®= Me; R* = i-Bu; Z = para-
(CH2)CsH4(CHy)-, R® = H; R® = Pr). ‘

Method Y, Step 2:

The reaction solution of Y3 (R® = Me; R* = i-Bu; Z = para-(CHz)CsH4(CHy)-
, R% = H; R = Pr) (0.030mmole), carbonyl diimidazole (0.032mmole), and DIEA
(0.09mmole) in 0.5 ml DCM was shaken overweekend at RT. The crude was
then purified on reverse column to give the thiohydantoin product which was
converted into Y4 (R? = H; R® = Me; R* = 'Bu; Z = para-(CHz)CsH4(CHy)-, R*®
H; R?® = Pr).
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The following compounds were prepared using similar method.

M Obs. Obs.
# Structure # Structure Mw
w m/e m/e

™ ©
HN S \\Q\\
1457 M3 414 1459 N 427 428

o° N
1458 413 414
N-_.NH
o< T
NH
Method Z
0 0 P
16 -Ro
NH, S HNJ(O HE\];R S HNJLN’R”S /"i HN’ZLN_R16
HN” °N-Z _Phoxime P .7 R -Z Rpi7 . HN"N-Z Ri7
1 “Resin~ HN"'N ——> HN N R P R
RH esin RS R { RSH
R* © R4; % R® O R* ©

z1 z2 z3 Z4
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NH NxNHa 20 78 OO0 349 350 341 ~NH 383 384 a

WO 21) 1) 61065277 PCT/ USlellg /1112114 4 6 -227 NHO

NNH NA NHF NH 279 00 F 3 9 352 342 383 384

(In the scheme, -Z-NH-C(O)-N(R"®)(R"") - is equivalent to R' substituted
by R', or R' Subsitituted by alkyl-R?, wherein R*' and R*? are -N(R')-C(0)-
N(R™)(R") and R'® is H, and wherein Z is optionally substituted alkylene-
arylene, alkylene-arylene-alkylene, alkylene-heteroarylene, alkylene-
heteroarylene-alkylehe, -alkylene-cycloalkylene, alkylene-cycloalkylene-alkylene,
alkylene-heterocycloalkylene, alkylene-heterocycloalkylene-alkylene, arylene, |
heteroarylene, cycloalkylene or heterocycloalkylene)

~ Method Z, Step 1:

To the solution of the Phoxime™ resin (1.23 mmol/g) in DCM was added
the amine Z1 obtained from method L (R® = Me; R* = Bu; Z = para- |
(CH2)CeH4(CH2)-) (2 eq). The mixture was shaken overnight before the resin was
filtered and washed with DCM, MeOH, THF (3 cycles), then DCM (x2), dried in
vacuum to get resin 22 (R® = Me; R* = '‘Bu; Z = para-(CHz)CgsHa(CHa)-).

Method Z, Step 2:

To the resin Z2 (R* = Me; R*='Bu; Z = para-(CHz)CgHa(CHy)-), swelled in
DCM, in toluene was added N-methylbenzylamine (4 eq). The mixture was
heated at 80-90°C overnight before MP-TSOH resin (1.3 mmol/g, 12 eq) was
added. The mixture was shaken for 1.5 hours, the solution was filtered and the
resin washed with DCM and MeOH. The combined organic solution was
concentrated in vacuo to get Z3 (Fl3 = Me; R* = iBu; Z = para-(CHz)CgH4(CHy)-;
R'® = Me; R" = Bn).

Method Z, Step 3: . ,

Compound Z4 (R® = Me; R* = Bu; Z = para-(CH2)CsHs(CHy)-; R'® = Me;
R'" = Bn) was generated from Z3 (R® = Me; R* = 'Bu; Z = para-(CH,)CsHa(CHa)-;
R'® = Me; R'" = Bn) using method similar to Method A step 3.
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The following compounds were prepared using similar method.

Obs. Obs.
# Structure Mw # " Structure MW

m/e m/e
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8,11-Dichloro-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridine (AA2)
(18 mg) was reacted with AA1, obtained from method Q, and
diisopropylethylamine (14 uL) in acetonitrile (2.5 mL). The resulting mixture was
heated at 65 °C for 18 h. The reaction mixture was placed on a preparative silica

5  gel plate and eluted with hexane : ethyl acetate 3:1 o give the desired product |

which was treated with 40% TFA. Evaporation of the solvent followed by
purification afforded compound AA3.

The following compounds were prepared by similar methods:

Obs. Obs

Mw # Structure MW

# Structure
m/e ) m/e

=N N
(3 O
NH
NH 491 492 188 O %\ﬁ“ 493 494

10
Method AB
RS\H/ R7  1{R)}-(+}- 1BuSONH,,  gE R70 CSCl, me 7O
Ti(OEt),, THF ' R
0 2. CH;CO,CH,, LDA, H2N OCH3 Ncho: SCN OCH;
CITi(Oi-Pr)3, THF ’
AB1 AB2 CH,CI AB3
3. HCI, MeOH 2Cl
R! ]
1 0._N__S R
R'NH tBuOOH, NH,0H, MeOH 0. _N_ _NH
NH
DIEA, CHCN X, NH
RG\ R7
AB4 AB5

Method AB, Step 1:

To a solution of (R)-(+)-2-methyl-2-propane sulfinamide (1.0 g, 8.3 mmol,
15 1 eq) and AB1 (R°=Ph, R’=n-Bu) (3 mL, 9.1 mmol, 1.1eq) in anhydrous THF
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1 NNHNYNHNH ONHO 3071 NO 363 364 370 O 434

435 HN ONNHONTf~ NHNHFF NHF ON 308 O 363 364
w@7ih6A&27452 F F Cl F Method AG NBoc R NN NBODUS005/020446

NH R, N~NH R21-H NaH_ NH 50%GFA/DCM N NH 21 0 O

Orf THE O-~"~R" R3 R21 5 AE4 AGL AR  Method AG

Step 1. R21-H (R 21 =PhS-) ¢288ul, 0.318nmple) was

treated with NaH (10. 2ng, 60%in mneral oil) in
(30anE)at mmlnrybbmperaﬁhﬂé wés adbet OB, AEMLRI=MeRol, 2 eq). The

i DO G hetar Hgd\ﬁﬁ{%%ﬁga%!’ ooty the
mixBire" &8 p8lird OiAB B@'ml?{oﬁbHﬁ@ u@‘d@FV QUFOLgaeitﬁ'F_EgBThé"?ésultmg

partltloned bet ween et her an rate
suspensionomas fitkereddhenigh a padsd Gﬁme artrthe selid washwashmesd with

e (R 30,PRE SR 85 e B oq St el
andecortentased nvaducedT l@él réélca@éﬂ wa@'cthmm\éﬂtdéraﬁh@f}\@d silica by
elutpn%x\?\l/ﬂﬁ htegage)éetg(g (ggi to glve 1 g) g 85%) of (R)-2-methyl-N-(1-
phenylpentylidene)propane-2-sulfinamide. "HNMR (CDCls, 300 MHz): 6 7.91 (m
2H), 7.52-7.37 (m, 3H), 3.27 (m, 1H), 3.15 (m, 1H), 1.73-1.61 (m, 2H), 1.47-1.38
(m, 2H), 1.31 (s, 9H), 0.95 (m, 3H). MS(ESI): MH* = 265.9. HPLC tg =7.24, 7.58
min (E/Z = 5.5:1).

~ To a solution of methyl acetate (0.6 mL, 6.9 mmol, 2 eq) in THF (5 mL),
LDA (2M in heptane/THF, 3.4 mL, 6.9 mmol, 2 eq) was added dropwise via a
syringe at -78 °C. After stirring at -78 °C for 30 min, a solution of CITi(Oi-Pr)s (1.8
mL, 7.6 mmol, 2.2 eq) in THF (5 mL) was added dropwise. After stirring for
another 30 min, a solution of (R)-2-methyl-N-(1-phenylpentylidene)propane-2-
sulfinamide (0.9 g, 3.4 mmol, 1 eq) in THF (2 mL) was added dropwise via a
syringe. The mixture was stirred at -78 °C for 3 h and TLC showed no starting
material left. A saturated aqueous solution of NH,C! (10 eq) was added and the
suspension was warmed to room temperature. The mixture was diluted with H,O
(50 mL) and stirred for 10 min. The mixture was then partitioned between H.0
(50 mL) and EtOAc (50 mL). The organic layer was separated and the aqueous
layer was extracted with EtOAc (3 x 50 mL). The combined organic layers were
washed with brine, dried (MgSO,) and concentrated to give 1.1 g of a brown oil.
Chromatography on silica gel using 50% EtOAc/hexanes as eluent gave 0.8 g
(76%) of methyl 3-((R)-2-methylpropan-2-ylsulfinamido)-3-phenylheptanoate as
a yellow oil. "HNMR (CDCls, 300 MHz): §7.15-7.07 (m, 5H), 3.35 (s, 1H), 3.19
(dd, J=16, 5.6Hz, 1H), 8.01 (dd, J=15.8, 5.5Hz, 1H), 2.07 (m, 2H), 1.71 (m, 2H),
1.35-1.26 (m,4H), 1.17 (s, 9H), 0.89 (m, 3H). MS(ESI): MH" = 339.9. HPLC tg =
7.50, 7.6 min (E/Z = 1.5:1)

To a solution of methyl 3-((R)-2-methylpropan-2-ylsulfinamido)-3-

phenylheptanoate (0.4 g, 1.1 mmol) in 12 mL of MeOH was added 16 mL of 4N
HCl/dioxane. After stirring for 30 min, the volatiles were removed in vacuo. The
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2006/ 065277 PCT/ US2005/ 020446 -234- Method AG Step
WQ@20060852¢R21=PhS-, R =Me, R3=cycl ohexyl net hyl ) PeEES2005/020446

treated with 50% TFA according to the Step 6 of the

method Hto give AQ (R21=PhS-, R =Me, 5

R3=cycl ohexyl net hyl ). The folk08wi ng conmpounds were

synthesi zed using simlar nethod: Obs. Cbs. #
res agre-diaaolvedtin deQHe(BunL), \wtiriadl fIRHSNRIN, 'andvapRikkied

20y o 306rd 30 ¢ [T hABAEBI B ~irBldhes p kel Yol
NSy S A R

3.5¢rs.n8H), 8.31 ¢, 18),02488dMs 2H)as. Sagoe2H}, d .h(mu@'pb)eﬁsﬁ)b(s,cﬁl-l),
0.7 g o MSERUE M R PG 47l room
tenperature overni ght under N2 before the solid was

Method AB, Step 2:

Treatment of compound AB2 (R°=Ph, R’=n-butyl) with thiophosgene in
CHClz in the presence of aqueous NaHCOj; at 0 °C generates isothiocyanate
AB3 (R°=Ph, R7=n-butyl) which was converted into final product using method
similar to Method A Step 2 and Method A Step 3 to give product AB5 (R°=Ph,
R’=n-butyl, R'=Me). "HNMR (CDCls, 300 MHz): § 10.4 (br s, 1H), 7.25-7.11 (m,
5H), 3.23 (dd, J = 16, 5.6 Hz, 1H), 3.03 (s, 3H), 2.8 (dd, J = 15.8, 5.5 Hz, 1H),
2;49 (s, 1H), 1.78 (m, 2H), 1.1-1.0 (m, 4H), 0.99 (m, 3H). MS(ESI): MH" = 260.2.
HPLC tg = 5.09 min. ‘

The following compounds were synthesized using similar methods:

Obs. Obs
# Structure Mw # Structure - MW
) m/e m/e
NH
O .
- 239240195~ /‘l,\[ T 443 444

HN™ °N

Wo



filtered, and the solvent was evaporated. The residue
was dissolved in 100 m ether, washed with water 2X
wanmedsszed over anhydrous MySO4. The crude WaspO¥DUS2005/020446

20116/ 065277 PCT/11S211115 /112114 4 6 -235 purified
on flash colum to give 5.08 g (80.57%yield) of AH2
(R3=cycl ohexyl net hyl ). Methe@18H, Step 2: 5 A solution
of AH2 (R3=cycl ohexyl nethyl) (1g, 2.86nmoble) in 12 ni
anhydrous THE was added to a suspension of 18-crown-6
(0.76g, 2.86mmole) and 30% KH in mneral oil (1.16q,
8.58mmol e) in 4m anhydrous THE under N2. The m xture
was cooled in ice-bath and R4Br (R4=3-pyridyl net hyl,
as a hydrobriHn de salt) was then added. The rgaction
m xture was Jktirred inice-bath 10 for 30m)p and at
roomtenpefatyre for 2 nore hrs before the Cacti on

was que ~th 2m  of HOAc/ THF/ H2O (0425: 0. 75: 1) .
1ddhe nj jg was di | utsed 2v4t h1d@®nill Et QAc (1:1).463 464
u .

The dquegus phase was extracted with EtORc /3 times.
The comi ned organi ¢ phase was was @h‘ tii brine 3
times and dried over anhydrous MySS e %rude was
purified on flash columm to give 0.44g 15 (35.14%

yi el d) of product which was treated withl N HC
(2.2mL, 2.22mvole) in 3nml ether in ice-bath foll owed
by stirred at r.t. overnight. The aqueous phase was
evaporated and purified on C 18 reverse phase col um
to give 0.22g (66% vyield) of AH3 (R4=3-pyridyl nethyl;
R3=cycl ohexyl.nmet hyl ). 20 Method Al R?N-NH N NH O NH
50 Pd/C, H NH R3 MOH d R3 Br- - Al Al2 To a

sol ution of d@‘h’ﬂ und All (R =Me, R3=n-Bu) (34ny,

0. 105mm|)€HipJ\ 25 methanol (1 m) was addﬁ 10% Pd/ C

re was kept under an H2 Iloon for 1
on of the catalyst, thf¢Jfiltrate was

t o59 260 197 Y . 537 538

192 333 334 198 Ay 537 538
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15

20

crude product. This residue was purified by RP HPLC to
get conpound A12 (R =Me, R3=n-Bu) (25ng, 1009 .
w@bmenssadr MV ( MFH) 246. 1; exact nmass WO 2006/ 0BGR¥§2005/020446
PCT/ US2005/ 020446 -236 245.15. '"H NWR (400 MHz,
CD3OD): 5 =7.59 (m 2H), 7.36 (m 3H), 3.17 (s, 3H),
2.17 (m 2H), 1.27 (m 4H),-8186 (t, 3H, J=7.2Hz). The
- foll ow ng conmpounds were synt hesized using simlar
met hod: Strugture MV Qbs. # Structure MV Cbs. W W
O\ - ~-NHO JIN" N O NH 375 283 28§_| 80pN463 464  YAW
N O NH N#N~ ONNH 376 285 286 381 48 KH O NH
~~~~ NH 1 & 299 300 382 NH 489 490HMO 2006/ 065277
PCTI 5(020446 -237 Noml ~ H NH pz~/~ NH
193 : t 333 334 199

295 296

295 296

HN N/\©/C'
0
194 349 350 200

Method AC
R NH
a N~
- +RINHOH + H,NCN —— O NH
AC1 - AC2 R® R
AC3

The synthesis was adapted from a procedure by Hull, R. et al, J. Chem.
Soc. 1963, 6028-6033. Thus, to a solution of AC2 (R1=Benzyl) (0.72 g, 5.9
mmol) in AC1 (R*=Me, R3=Me) (1 4 mL) was added a 50% aqueous solution of
cyanamide (0.31 mL, 8.0 mmol). The reaction was heated with stirring at reflux
(~40 °C) for 0.5 h, then cooled to 25 °C and stirred for an additional 16 h. The
volatiles were removed in vacuo and the residue was partitioned between ether
and H;O. The organic layer was dried over Na,SQ,, filiered and the volatiles
were removed in vacuo. The residue was purified by column chromatography
using 5-10% CHsOH/CH,Cl, as eluent followed by reverse phase preparative
HPLC to give 0.15 g (8.0%) of AC3 (R'=benzyl, R*=Me and R°=Me) as a white
solid. "M NMR (CHsOH, 300 MHz): § 7.35-7.33 (m, 5H), 4.71 (s, 2H), 1.46 (s,
6H); °C NMR (CDCls, 75 MHz) 6 157.8, 135.6, 129.1, 128.5, 127.9, 104.2, 59.6,
28.8. MS (ESI) m/e 206.1 (M+H)*.



NH NH 378 NANH 450 451 383 NxNH 503 504 O p~ N O NC
\l NHo NH 379 462 463 384 gNX 516 517 | PH o\l

wokdoboek22d R, NHBoc R, NH N\ N N 1) BuZnBr, PCT/US2005/020446
Pd(dppf)Cl2 NH R3 THF, 55 C R3 Br 2) 4N HCI/ di oxane
t \'/ 5 A1 AJ2 To a mxture of conpound AJ1 (R =M,
R3=n-Bu) (70ng, O0.1E5mmol) -am@-butyl zi ncbrom de
(1.32nl, 0.6mmol) was added Pd(dppf)Cl2. The m xture
WD 2006/ 065277 PCT/ US2005/ 020446 -238 was degassed,
seal ed ted a 5C ay. The m xture was

, #di I ute thﬂ gmgnd Nl—lgﬁié%g The organic | ayer
was separ af ed dr| ed, concentrated, and purified by
RP HP}:@ tcN et product which was then treated with 4N
HCl / d n 30mn to give conpound AJ2( R1=Me,
R3=n Bu) rrg 5 25% . Cbserved MV (MtH) 302.1; 1H

20 IVR (400i|\/|—|z )2%%6 = 7. E%G(m 3H), 7.22 (m 1

: 3.19 2 2.20 (m 2H), 1.60 (m

2H), 1. 38

Method AD
S \ NH
NH, NCS 1. NBS, CCl,, hv \,N_/( N—¢
_— O__NH —* O _NH
R4J\R3 R4J\R3 2. CH3NHOH, X <
. . Et3N, THF R* RS R* RS
AD1 AD2 AD3 AD4
5
Method AD, Step 1:
AD2 (R%=Ph, R*='Butyl) was prepared from AD1 using method
similar to Method AB, step 2.
10 Method AD, Step 2:

The synthesis was adapted from a procedure by Hussein, A. Q. et al,

Chem. Ber. 1979, 112, 1948-1955. Thus, to a mixture of AD2 (R’=Ph, R'=tert-

Butyl) (0.56 g, 2.7 mmol) and boiling chips in CCls (25 mL) was added N-
bromosuccinimide (0.49 g, 2.7 mmol). The mixture was irradiated with a 200 watt

15 ° light source for 1 h. The reaction was cooled, the solid filtered off and the
. __volatiles_were_removed .in vacuo. _Chromatography on silica gel by eluting with
5% EtOAc/hexane gave 0.57 g (73%) of 1-(1-bromo-1-isothiocyanato-2,2-
dimethylpropyl)benzene as a beige powder. 'H NMR (CDCls, 300 MHz): & 7.63-

7.61 (m, 2H), 7.37-7.26 (m, 3H), 1.17 (s, 9H); °C NMR (CDCls, 75 MHz): §

20  139.1,129.0, 128.9, 128.6, 127.5, 91.2, 45.6, 26.6. MS (ESI) m/e 284.9 (M+H)".
To a solution of 1-(1-bromo-1-isothiocyanato-2,2-dimethylpropyl)benzene

(0.13 g, 0.47 mmol) and the hydrochloride salt of N-methylhydroxylamine (0.047

g, 0.57 mmol) in THF (3 mL) was added triethylamine (0.18 mL, 1.32 mmol). The
mixture was stirred at 25 °C for 16 h, filtered and the volatiles were removed in

25 vacuo. The residue was purlfled by column chromatography using
CHsOH/CH,Cl» as eluent to give 0.050 g (42%) of AD3 (R®=Ph, R’=tert-Butyl) as
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(m 4H), 1.24 (m 2H),

Met hod AK N NH RIN~-NH 3 Con. .

0.92 (m 6H).

The fol |l ow ng
conpound was synthesized in a simlar fashion: Cbs.

wEb®6/0678t ructure MV# Structure MV W W  Qidr/ubdobs/o20446
NI IH 386 NxNH 518 519 385 NH 301 302 N-(~ ONH 10

HCl O NH

R3 Conc. HCI

3 RR1\ /| McOH R21 R AKl1 AK221Bo a sol ution of AKl
0. 03mmol ) i

dﬂ@@l\/ﬁ% Ph/7035-71728 ( mRﬁFﬁ: é%@% 3H),

(R1=Me, R3=n-Butyl,

rﬂ%??%‘ﬂb (0 NN/lh (BTCR

cat aI yst,

NS

O%@%ﬁﬁé\k 2

308Tda sbHtidvRo{ AD3 QB

CH&

202

203

R21=n-Bu) (9ny,

he m xt ur e was

ept under

HAfter the filtration of the

R3=n- but yl ,

the filtrate was concentrated to get
WD 2006/ 065277

39 R 21 =n-Bu) Observed MV ( MtH)
=PA, RﬂeﬁﬁB(ﬂql

e Ao i) e A %ﬂﬁ?%"é e
fO”QWSd byﬁa BYuegueaismaiutich plitbutythydiwperoxide (2 mL). The reaction
was allowed to warm to 25 °C and stirred for 16 h, The volatiles were removed
and the residue was purified by reverse phase HPLC to give 2.0 mg (2.2%) of
AD4 (R®=Ph, R*=tert-Butyl) as a colorless oil. "H NMR (CDCls, 300 MHz) § 7.47-
7.43 (m, 2H), 7.39-7.35 (m, 3H), 3.23 (s, 3H), 1.0 (s, 9H); MS '(ESI) m/e 234.2
(M+H)™.

(BH)B5

.@06 rhmol) in

The following compounds were synthesized using similar methods:

Structure

HN

-
@)

\NJ\NH

Mw

213

233

Obs.

#
m/e
214 204
234

Method AE

Obs.

m/e

Structure MW

NH
N~

O__NH

d* 309 310



We W NHH NN HN N 387 0 277 278 391 391 392
NH NH ~N~NH HNxN- 388 O 291 292 392 6 391 392 NH N
wo 200006827889 305 306 NH NH 390 307 308 WO PCT/US2005/020446
2006/ 065277 PCT/ US2005/ 020446 -240 Method AL O Pt02,
OH2 p NH2 NH2 "R3 Conc. HCI Rs BOC 0 (~R3 Br --Q
McOH CH2CI2 \/ N N H Boc AA14at2 AL3 5 Method AL,
Step 1. To a solution of conpound ALl ( R3=n-Bu)
a1 (A18ng, 1.3gmof) in  methanol 48 Po%as radged P02 )'BOC
°N N%“Q)[‘B@-Od CON .N'_|—|Cl hesugay | Bh |t ur e6n@ging N

Imidazole NH3/MeOH oM NH
o o 2) TFAIDCM O )
R3 OH R3 R3 R3

oTBS 3)BOC,0 OH OTf
H2 AE2 AE3 , AE4
l DIEA/THF
. NH : NBoc
1 Rl
R A WX
NH 1)R'SOH/HBF4 M
o 2TFA/IDCM O
, 3 R®

R O_R15

AE5 AE5

Method AE, Step 1:

} TBDMS-CI (5.3g, 35.19mmole) and imidazole (2.4g, 35.19mmole) were
5  added to a suspension of H2 (R'=Me, R3=cyclohexylmethyl) (8.2g, 31.99mmole)
in 220 ml DCM. The reaction mixture was stirred at room temperature overnight.
The reaction mixture was filtered, and the filtrate was diluted with 1200ml EtOAc.

The organic phase was washed with saturated NaHCO3 3X and brine 3X, and
“dried over anhydrous Na;SO, to give 12g of AE2 (R'=Me, R3=cyclohexylméthyl), |

10  which was used for next step without further purification.

Method AE, Step 2:
AE2 (R'=Me, R®=cyclohexylmethyl; 12 grams crude) was converted to

iminohydantoin using conditions similar to Method A Step 3, which was
15  subsequently treated with 75% TFA in DCM at room temperatufe for 24 hrs. The
solvent was evaporated in vacuo to give 13.6g of a product that was reacted with
- ___Boc. anhydride.to give.5.8¢.AE3 (R'=Me, R°=cyclohexylmethyl). after column

purification.

20 Method AE, Step 3:
AE4 (R'=Me, R®=cyclohexylmethyl )(8.2 g) was obtained from AE3 (5.8g)

according to the step 4 of the method H.

Method AE, Step 4:
25 To a solution of AE4 (R'=Me, R®=cyclohexylmethyl ) ( (3.95 g, 8.38 mmol)

in anhydrous THF (98 mL) was added diisopropylethylamine (7 mL, 40 mmol).
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hydrogenated (50psi) for 1 day. After filtration of

the catalyst, the filtrate was concentrated. The
w@rwdecnesi due was basified to pH=11-12 by 1 NedEkt005/020446

This 10 m xture was extracted with ethyl acetate. The

organi c | ayer was separated, dried. and concentrated

to get conpound AL2 (R3=n- BU)”?ISlGrrg 100% . Met hod

AL, Step 2: To a solution of conmpound AL2 (R3=n-Bu
The sFoiHgn Wasstres yndﬁr Nel(@a8) it scoemHarweraiig. féer adubdthe

roal <R st il ARTTR) ol ] HES nudfieligp it o
chrametdgraphy ehding. wilthe gnaqlant of O ay F6o%hathys apaiatd fhexane to

aff#&@%?ﬁ%@ o R e mpound ALS - (R3=n- Bu)

et co

|§2(2L4§|+@ Mo N { N~ NH NH
034NHCI/03NHR15CCIZIR3 dloxaneJCHZCIZN N
Boc HR75 \\O 20 AML AM2 AM3 Method AM Step 1:
Conpettydy Akl stédale, R3=n-Butyl) was treated with 4N

roTd, sgwém R A%* R Lot 058 SRPHERAUSR) 51

npoun
anhBeranbe)eneﬁolslewé d0J9M( tddla séldtnb'N%f(KE@(@LMe
/ US.2005/ 020446 -

8 WD 20 /065277 P (
_stloh@xg@e(ﬂ'ml) m@tl’g@e%ﬁ:hlprlfd@ (0.5@1@ The

reacgtmgo\ﬂi ﬁl')agitg@,‘lo&z% gﬁz*)rar\]t rt.13I'H§fI,Zlo @Z&F)rﬁcq(ﬁ&ugﬂf%% ?@ned to

the 1eaq;ti,onzn'm®re.m {he sdulion vasmagilmtedtdr,1 h al &t. (The feddtion was
congel%}atg@ an%‘e érﬂ&%‘n‘&%ri%ﬁ tp%'%ﬁ%(:i via reverse phase preparative
HPLC/MS eluting with a 7 min gradient of 5 to 95% CHsCN in H.O with 0.1%
formic acid to afford AE5 (R'=Me, R®=cyclohexylmethyl, R'® = cyclobutyl).

The following compounds were synthesized using similar method:

Obs. ~ Obs.
# Structure Mw # Structure MwW

m/e m/e

NH HN /

A N

N NH O—/ HN o

\O

205 0 267 268 226 \ 335 336

1-1-N /
N
HN 0 H 0
(0] 0
206 \:( 293 294 227 Q 335 336



To a solution of conmpound AM2 (R =Me, R3=n-Butyl) (34
0.068mmol) in dichloronethane (1 m) was added acetyl
wabdoewéder (5ul, 0.072nrn, |'). The m xture waBCHUST0020R0446

for 2 hr. It was then diluted with CH2Cl 2 and wat er.

The organic |ayer was separated, dried, concentrated
and purified by RP HPLC to 1B1Get conpound AMB (R =M,
R3=n-Butyl and R15=Me) (bserved MW (MtH) 512:3; 1H

NVR (400 MHz, CDCI3) 5=7.27 (m 2H), 6.98 (m 1 H),

6 92 (m 4.65 (s, 2H), 4.50 (m b qa3-98 (m 1
73,70 2'}@1( 3.41 (m 2H), 2. 9@00 =8 62
2

(ml ) (mlH) 2.47 (m 1 5H),
2d7. 75 O.L_gg (mo57Hpos 0. 828 (M 3H). 1S5°Fke 335 336
follo g conpounds were synthesi zed using si r

met hod: Qbs. Cbs. # Structure MNV# Structure
W NH JONANH N 394 O N 252 253 397 NH 469 470 H RN
NH O ON F~ WD 2006/ 065277 PCT/U82005/020446 - 242

Oy N~/ NH#NHI¢N°MH

/
| N
HN 0 HN o)
o) 0
208 /\( 295 296 229 Q 335 336

HN / HN /
N -
HN 0 HN__~0
. 0 0
200 — 205 296 230 Q 335 336
HN / Chiral
Y o)
;N o ~N""NHq
210 /\\ 295 206 231 o) 335 336
HN / HN /
N N
HN_ 0 HN_ =0

.0 0
211 O 305 306 232 335 336



~NH 395 OH 252 253 398 NA NH 498 499 ONO N- v/

1 NHO N | f NHHNHB396 Nx NH 456 457 399 A 511 512
wodoss2H O Met hod AN R7 NH N-i NH N Et 3N, NH pOr/Gsdbk/020446

NaBH(OAc) 3 O a RlekR15 + R3 DCE R N R15 R16 5 AN2

AN3 To a solution of compound AN2 (R1=4-N-((X

phenoxyacetyl ) piperidinyl netdlyi- R3=n-Butyl) (28ny,

0.06mmol ) in dichloroethane (2m) was added

but yral dehyde (5.3ul, 0.06mol), triethy]am ne WO

2006/ 065247 PEW US2005/ 020446 -243 (8.4ul, 0. 06mmol)

and NaBH( 3 (18ny, 0.084mmml). The Fwas
stirred gewerMight. It was then dilute N—

di chl g¥c ang and water. The organic\l a was
2d2par ¢ dri el concéfi r a308d 288 pur i/f i ed| byo RP HPLG37
to get (R =

N- (a- phenoxyacet yl ) pi peri di nyl net hyl, R3--n-
R15=pr opyl and R16=H)

HN / HN /

' Ho HN o)
213 : 307 308 234 ! 337

HN / Chiral HN /
SN _ . YN
HN._~0 HN__~0
o O
214 309 310 235 \Q 349
HN / Ctiral NH
YN
HN_*~0 o HN N~
O
215 \/\/ 309 310 236 349
HN  / HN /7

HN
>LO ‘ o
216 309 310 237 d\/ 349

338

338

350

350

350



5 (5.4ng, 179% . Observed MV (MrH) 526.1; exact nass
525.37. 1H NWVR (CD3COD): 6 = 7.28 (m 2H), 6.96 (m
wekhos0ds276 (m 2H), 4.55 (m 1 H), 4.05 (m 1p¢d/usBoF 20446
(m 1 H, 3.61 (m 3H, 3.50 (m 1H, 3.11 (m 4H),
2.85(m 1 H, 2268 (m 1 H, 2.38(m 1 H, 2.05 (m
2H), 1.95 (m 2H), 1.73 (m-8#- 1.39 (m 8H), 1.10
(m 1 H, 099 (m 3H), 0.92 (m 3H). 10 The fall ow ng
conpound wagNnsynj hesi zed using simlar netjgd: Obs.
Cbs.  StructupeNMNV # Structure MV Ve Ve __N-AH O N
H 400 N 308 HBQ9 482 gNAH525 526 N~NH p NHpfO1
309 Methodp 15 WD 21) 1) 61065277 PCI/ US3
112114 - 244 R3MuC R CQuC d R3R4 O
2{IZHE O_QQA 03 A mé@turago ofgcaoppe 7O 349
(2.06g, 20.8 ) and lithiumchloride
41.6mmol) in 100mM of THE was cooled down-to-78 C. To
this mxture, = 5 a 2. OM sol uti on of ‘AOL(R3=n-butyl)
(10m ZOW%IJ was added gradual ly: The reaction was

war med up -§0 C, and A02 (R4=mBr-Ph{ 2. gm
22mol ) wa i nj ected. The m xture vvasNélfN d‘é* - 60
C for 15 ¢Land then quickly
218 U 321 a2 239 O 353 -
HN / \ NH

321 322 240 361

219 ? ;
H
ST :

220 321 322 241 O)\/ 363

O 0PN NH
221 Z’) 322 323 242 ()o  ses

350

354

362

364

364



warmed up to RT by renoving the dry-ice bath. The
reacti on was quenched with water and sat. NaHCGCS.
w@bdoenemaddi ti on of diethyl ether, a |ot of prepipPUSALE020446
fornmed 10 and was filtered. Fromthe biphasic
filtrate, the organic |ayer VZ%SQ separated, dried,
concentrated and purified by <17 ca gel chromatography
- (10% Et OAc/ hexane) to get ketone A03 (R4=m BrPh,
R3=n- Bu) (3. 939,.82% . Cbserved MW (MrH) 24d. 1;/exact

mass 240J01. 1 (400 MHz, CDCI3): 0k = 8.07-lm

1H), ~WN'8dH , 7.64 (m 1 H, 7. (mH 0

2.94 ( J=7.2Hz), 1.71 (m 2H), . 40 2H) ,

22295 ( =7. 6Hz) . 3s3he 30l | @48 ng onés e madgs3 364
according t thod 9: Structure Cbserved ct

mass (M+H) Br 242.1 241.01 0 20 Method AP a o

R4)1~ OH R4 . 0\ RA R3 APl AP2 AP3 WD 2006/ 065277
PCT/ US2005/ 020446 -245- Method AP, Step 1: To a

sol ution of APl (R4=3-Bronophenyl) (59, 25nepl) /1 n oS
di chl or onet hane, (10m ) were added

N, O di net hyp ls{r oxyl am ne hydrochl ori de
26. 25 ) x=Nret hyl mor phol i ne (2. 95nl, &
EDCI 49, (_ 1£6. 25mMmmol ) was then added *
23%e reaction | ure was3 st33fred@dht RT
was then quencked with 1 N HC (60m)F
extracted with dichloronethane. The @g’ggnic |ayer was
washed with 1 N HCl and 10 brine, dried over Na2304,
and concentrated to give the Wi nreb am de AP2

HN, /7 HN
N /

390

HN__~0 ‘ HN__*~0
\O 335 336 245 321 NA

HN / ,
) ?— N
HN 0]
o
Q 335 336

Method AF
NBoc NH
3 RL A
N \\H 1) ArOH/tBuOK NH
) THF .o
R3 R®
OTF 2) 50%TFA/DCM O-pts
AE4 AF4

To a solution of tBuOK (9.5mg, 0.0848mmole) in 0.5ml anhydrous THF
was added ArOH (Ar=m-Chlorophenyl)(13ul, 0.1273mmole) in 0.5ml anhydrous
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(R4=m Br onoPhenyl ) (5.96g, 98% . Oobserved MN ( MtH)
244.1; exact mass 243.99. "H NWR (CDCI 3): b = 7.78

wa@ Mocdeddy; 7.58 (m 2H), 7.24 (m 1 H), 3.51 (B¢T/USHNS/020446
3.32 (s, 3H). This material was used in the next step
wi t hout purification. Method AP, Step 2: 15 To a
suspensi on of magnesi um turndgs (1.19g, 48.8mml) in
30m of THE was added dropwi se a sol ution of R3Br

THR R3lowes! oy adslition lof IAE4 (R 72344, R3£§cmmemyl)nethyly4®ﬁngf

.04 smripte) T L9 anRrus I ofhe iscsanBiKhiTd aisysiged at

rooinntehiptir&trE o 2a6Y4 BBford MEWHS WHiiee wﬂPr?@ﬁ{F‘R/Iéttﬂu%afEijnh
heat evol ved. The rest of the solution of brom de was

100mmbP-2006t tasin 8ad 1PRMgRTharysAZ6 sesinr dtheatesiTwasr

BB 50 A, G B PSR Aot

wasniredted avittas50%t TIFA édr atr. RAftfem t‘evapbratlancbfﬂ?m /r]g uam &He
efrt

st e Jeel T A B B0 4B TsOH esin.
Theeré‘srna\ﬁé§ %d@hba 1RORR thT\K}ﬁh g‘ilﬂé';nl\ggéNoérWMéblll aé(ﬁqﬁhdi?fréated

washed with brine, ~ concent r at ed
withczM dNHaissMeoH 1oi give B«st |R =ble, Fhi=opsiobexymieghyl £ R'°=3-
chl Iexane) to get ketone AP3 ( R4=m Br onoPhenyl ,
ohexyl ethyl) (8. OGg, 100% . Observed MN(I\/HrH)A
295 2 exact mass 294.06. 'H NWR (400 I\/Hz CDCI3) 6

85 7.64

Hﬁowwgﬁmﬁounwem—w@%ﬁ'zed umg( wmllgmﬂetmoeg
(m 4H) 10 Met hod AQ WO %%%6/ 065277 PCTI US2005/ 020446
-246 R4 4 ~CN + L Al AB AQ4 To a -78 C Obs.
sol ut | onng‘*cll:2 e (Ra= '@)’m qreopyl) (2. SSQH"‘:@? o mol W
in diethyl ether (100 m) was added AR (R3=n-Bu) (38
m, 1.5 Min hexanes, 57 5 mol). After 45 mn, the
cool i nyHbat h was renoved. After 3h at RH the reaction
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was quenched by dropw se addition of water and then
diluted further wwth Et OAc and water. The phases were

weepaneed and t he aqueous | ayer was extract edecmusives/n20446

Et OAc (2X). The organic portions were conbi ned, washed
with brine, dried over MgJ5O4i and concentrated. This

crude residue was subjected-22@1col um 10

chromat ography (silica gel, 0%400% CH2Cl, Jhexanes) to

provi de the desired ketone AQY4 (R4= cychgpr opyl ,

R3=n- Butyl)\(2 57 g, 20.4 mmol, 54%. NVR (CDCIS)

6252(t .2 Hz, 2 H), 190(m 157(m2

L el A 1
24

NH2 ¢ BBRn

B2 t hod AR: Corrpound B2 (R =m Phe

R3=Me, R4=i-butyl and 20 R5=benzyl) was converted into
AR2 (R =m C - Phenet hyl , R3=Me, R4=i-butyl and
R5=benzyl) using nmethod A step 3. The follow ng
conpounds were synt hesized using sim |l am mst hods #
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A AS6 RA O R3) -~

HNYN. RL NH Method AS, Step 1:

Ass To a mixture of AS1 (R3=Ph) (3.94 g) in tol uene

wa idené27nwas added t hi onyl

chloride (1.61 m)pardsioh®020446

resulting m xture as heated under reflux for 6 h

(until 5 HCl evol ution ceased).
was kept overnight at
~in vacuo.

was concentrated in vacuo again.
solid sodium bi cayboggt e
added, |filtered and then the CH2Cl 2 sol ubi

#%mﬂed in vacuo to give AS2 (R3=Ph).

was di ssolved in CH2Cl 2,
conceRn

AS, Spep=2

THE
(0.132 g).

rt betaes-it
Tol uene (10 nm) was added and the mi xture

AS2 (R3=Ph) (0.645 @)

Ra=4 c/Al d? Ayl 64
25%, 3-§t hyl i i dezn Sag >

m) was added 60% sodi um hy.

W %8?22

The resulting m xture was

The reaction m xture
was concentr at ed

The reacti on m xture

nas

in anhydroug71
e in oi

tirred at rt for

18 15 h. The reaction m xture was concentrated and
partitioned between H20 and Et20. The dried-E O
sol ution was concentrafed in vacuo to give a yellow

resi due
pl at es

T., Chem Bul I .,

the resu
reacti on

261 340

262 ’/©/° 340

N" "NH
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341 325

whj ¢ Jes pl aced on preparative silli ge
ed wth CH2Cl 2 to give
R4=p- Cl Ph M yashita, A, Matsuda, H.

1992, 40 (10),
260/bt 8 st . Hydsochsar i c2aci d
add AS3 (R3=Ph, R4=p-ClIPh) in

ing solution was stirred at rt

or 20 h. The
m xture was concentrated in vacuo and then
~partitioned between CH2CI 2 and H2O. The dried CH2Cl 2
was concentrated in vacuo to give a residue which was
N__NH
e
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WD 2006/ 065277 PCT/ US2005/ 020446 -249 pl aced on

preparative silica gel plates and eluted with
wEbiehés2mexane 1:1 to afford AS4 (R3=Ph, R4=ppc/B005/020446

Met hod AS, Step 4: 5 AS4 (R3 Ph, R4:p-CI Ph) (0.12 )

and net hyl guani di ne, %62 Rl= Me) (0.055 g) were

m xed in absol ute EtC]—|(5m thtrlethylamne(OZ -

m) and then heated under reflux for 20 h. The

resul ting m xture was concentrated and then

partiti onekj bapyween CH2Cl 2 and H2O. The_dr NedNBH2Cl 2

P ,\)Mmch was

and. el ut ed

pl aced onp™ebar ative silica 10 gel

w th CH2¢ 9:1 to afford AS5 Cl Ph

264and E) . f ol | o¥i3ng 3¢&np82ihds gsi zed72 373
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fil NaOH/ MOH NRIs N16 3 N)n HNN )n Eresin C HN
| N)h R-YARRI ORRO0 2) TFADCMRa RO 5 Al AT2

wddeoddathod AT, Stepl: AT1l, prepared using a pet/osmos20446

simlar to Method H, Stepl,2 and 3, (n=4, R3=R4=n-Bu)

(0.146 g) in MeOH (3 m) and 1 N NaOH (0.727 m) were

stirred ‘10 overnight at it-23Be m xture was

concentrated and then partitioned in water (pH. -3,

adj usted using conc. HCl) and EtOAc. The dried EtQAc

| ayer was c\@nc,@rptrat ed in vacuo to aff{fld AT2 (n=4,

R3=R4=n- Buy. ¥ Met hod AT, Step 2: 15 nd Ag2 (n=4,
Mg, 012 g) |n MeCN (1 ml) ))vaé-{r ed with

DCFresi no( 0 0)ans HOBT ®n T

27 o) 7

1 mk@nd n- utyI am ne H%Ssﬁ R1 butyl) (0.00
m). eNreaction was carried out o night at it

bef ore Argonaut PS-NCO resin (0.150 g), PS-polyam ne
resin (0.120g) and THE (2 m) were added and the

m xt ur haken for 4 h. The 20 reaction m xture was
filteryand resin washed with THE (2 m). yhe
combtRednyor gani ¢ phase was concentrat ed N 0

bef ore—~the re ue was treated with 1 N HCGLnHN MeOH

1 mMo foro ol | owed by evaporation of Jsolyent to
27%i ve AT (n=o%= R3=R434? BUB50R7 53§ ag?@ﬁ—n-B /). 383
"-5 f ol IChwi ng conpounds were sy ged using

simlar nmethod: # Structure MW (Obs. (bs. it Structure
MN me W WO 2006/ 065277 PCTI US2005/ 020446 - 252
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O 434 380 381 442 0 444 445 Q ~H N rN 435 OK 382 383
443 0 458 459 Method AU R15 0 H2N NHp 50% KOH, O

wddehes277+ Y, H202/ EtOH Rte N~Res - HN N, R t P¢4/688b05/020446

A2 AU3 5 A published procedure was adapted (Varga,
I.; Nagy, T.; Kovesdi, |.; Benet-Buchholz, J.;

Dormab, G ; Urge, L.; Darvas22B.- Tetrahedron, 2003,
(59) 655-662). AUl (R15=H, R16=H) (0.300 g), prepared
according to procedure 10 described by Furniss, B. S.;
Hannaford, A. J.; Smth, P. W G ; Tatchell,,A R, WO
2006/ 065277 NPCRHUS2005/ 020446 - 254 (Vo NYNH

Text book & iactical Organic Chen stpy. 5t h-uil.

Longman: mew_Yeork, 1989; ppl034- 103547 AU, salt,
281 = 037 509%38CH BB 30871 ), [3QPh H202( 0. 1885
m ) tOH (4.6 M) were heated in a Seaked tube for

2 h. Reaction mxture was concentrated and extracted
with CH2Cl 2. The dried organic 5 solution was
concentrated in vacuo to give a residue which was

pl aced on preparative silica gel plates eluting with
CH2CI 2: I\/leC)ﬁI 9;Nyto afford AU3 (R15=H, R16=H, Rl= Me).

The fol loswi N§ conpounds were synt hegdiM ed usi si m | ar
met hod: NH N 0
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Mhs. bs. # Structure MNV# Structure MV W W NH
Nl ITH HNxNH ~NxNH 444 O 265 266 448 0 S 285 286 ' NH

woNAbksx27 449 Q1 | i 309 310 fl, NH NH ~NNHeMusigbl/020446
O | I i NO446 280 281 450 1 | i O- 309 310 NH ~NxNH
447 0/ | | 285 286 10 WD 2006/ 065277 :

PCT/ US2005/ 020446 - 255 Met h@P9AV Boc. N Boc. N HN
H\M~[N + 0 22 -~ HN=N OH WA H44N 4 OH RRONH RR\ O\~
122 DCM RRON~Rz2 AV1 AV2 AV3 AV4 5 Method AV, Step 1:
In a microwaye tube, AVL (R3=Me, R4=Bu-i) (. 0R{2 9).
and  AV2 (sz\zg:um) (0.0059 m) in isopropanol(2 m )
was pl aced N@ mocrowave at NH
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10 125C for 5 mn. The reaction m xture was

concentrated in vacuo to give AV3 (R3=Me, R4=i - Bu,
wo2Rea5y7 Met hod AV, Step 2: AV3 (R3=Me, RA4=i pBUUS2005/020446

R22=CPh) in CH2ClI2 (1 m) and TFA (1 m) was 15

shaken for 2h and the concentrated in vacuo and

purified on Prep LCMS to affd8Pd Av4 (R3=Me, R4=i-Bu,

R22=0Ph). The foll owi ng conpounds were synthesized in

a simag, fashion. MCObs. M Cbs. # Structure #

Structy[e WWwWe WWe 0 OH '/ NNH O CH NH iRl NH

378 3 9NH453 NH --416 417 N/--/-c& NP/[’NH 0 NH

452 21)1)61065277 PCT/ US2 114 4 6
294256 ot RA 9¥gN 351 4231B( )Cl%gg 400 -
J\ N Tol uene H20 R21 HN N ~ R 9 O 3' W

RR4 ~0 n n Method simlar to Metho was used for
this transformati on. The 5 follow ng conmpounds were
generated using simlar nethods.
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The foll ow ng conmpounds were synthesized in a simlar
fashion: Cbs. Qbs. # Structure MV # Structure MV W
wot@odbi27NH X ~ HN HN N xN- O 454 / \ ; 341p@Hds®b8020446
347 348 S NHHH HNAN HNAN \ I \ O 0 455 341
" 342 459 359 360 F NH HNx N~ \, HN\yN O 'O O HN 456
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OH CbzN O~ Pd/C Cbz N O 1)

~N Method AX HOH OH O
NO R4 K2COB R4 2) AS R4 + R4

NaBH4 Cbz' N O Chz'

wo 2860637 ChiralPak \ \' n COn OH n' CH AX1 ALCH¥2008620446

Rh-Catal yst Rh-Catalyst H2 H2 H O HO Cbz'N O Cbz' N
O A HRANOHNOH 5 AX5 AX6 Method AX, Step 1. A
literature procedure was adagBéd. (J-Q Yu and E. J.
Corey, Organic Letters, 2002, 4, 2727-2730). To a 400
m  DCM sol uti on of AXl(n 1, R4=phenethyl) (52 grans)
in aice 10 bath was added 5 g of Pd/C(S*uvv/mm 50 g

of pot assi N gMibonate and 100 Ml of] a

t - BuOOH.OF enffi Xture was stirred in aty, Wrnight’
before itrWas ~djluted with DCM and i ter
The \ | vent

! rermva of organic

At ogr ed 38k n% et h cet at e/ hexane 414
o gi g of AX2 (n=1, R4=phenetppl ). 15 WO

21) 1) 61065277 PCT/ US20115/ 11211446 -23{§- Met hod AX,

Step 2. A solution of AX2 (4.5 g, n=1, OR4=phenet hyl)

in MeOH (50 m) was treated

\ o
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04 o ©/ 360 361 367 v a7
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10

15

with 0.4 g of Sodium borohydride and the reaction was
stirred for 30 mn before the solvent was renoved and

wo e®sderz7Tchr omat ogr aphed to give a mixtrue of RXBUS2005/020446
(n=1, R4=phenethyl) and AX4 %n=1, R4=phenet hyl ) whi ch
was separated using an AS ¢ 33 pak col um el uted

- wth 8 I1PA in Hexane (0.05% DEA) to give 2.1 g of
AX3 (n=1, R4=phenethyl) as the first fracti\on and 2.2
g of AX4 (n=1, R4=phenethyl) as the secondyfrLmgtion.
10 Method AX, shep 3. A 100 ni et hanol i@ olfuti on of

f \l\fghenet hyl) (2.2 g) and NH
1, 1" - hiys( diei™pr opyl phosphi no) f errocepe

N=ght . The :

il was purified by silica gel 15 ct ogr aphy
to yield AX6 (n=1, R4=phenethyl) (1.7g). Twesfoll ow ng
conmpounds were generated using simlar method. HOHt
HOHOHO Chi NO Chi NChi "OH OH OH AX7 AX8 AX9

AX10 AX11 H O Chi NO O AX12 Method AY WO
21)1) 61065377 PCT/US211115 /112114 4 6 -259 H O O

Cbi N O H2 HH RhPd/ H2 H nOH n OH AY1 AYR_
sol uti orf Y1 (n = 1; 1.5g, 3.4 mol), Rﬁic
(1.59);, 5p6\Pa/ F r
F
308 © 363 364 871 451 452
F——F
a F
Method AG
NBoc | NH
R! /zleoc RL A RU A
N 21 N , N
NH _R*-H/NaH NH 50%TFA/DCM NH
fo) THF o (o}
R3 OTf R® R2! R® R21
AE4 AG1 AG2

Method AG, Step 1: | |

R?'-H (R*' =PhS-) (33ul, 0.318mmole) was treated with NaH (10.2mg,
60% in mineral oil) in 0.5ml anhydrous THF. A solution of AE4 (R'=Me,
R®=Cyclohexylmethyl) (20mg, 0.0424mmol) in 0.5ml anhydrous THF was added.
The reaction mixture was stirred at room temperature overnight before it was
partitioned between ether and saturated NaHCO3; water solution. The aqueous
phase was extracted with ether 2 times. The combined organic phase was
washed with brine 2 times, and dried over anhydrous NaSQO,. The crude was
purified on flash column with EtOAc / hexane to give 9 mg of AG1 (R®'=PhS-,
R'=Me, R®=cyclohexylmethyl) (49.2 % vield).

434 435



(0.5g) in AcOH (30 nL) was shaken in a Parr apparatus
at 55 psi for 18 hours. The vessel was flushed wth
woN2006a68271 he reaction was filtered through a pedr/o$20065020446

celite. After concentration AY2 was obtai ned which was
carried on without purificatdpn. MS me: 312.0 (MH).
AY3 was generated using sinmlar method. HO Cbhz' NO

H OHd AY3 10 Method AZ R? N-Boc FO N-Boc Wks FO NH Rl

NH N oNH O NH 1) RIF1 AZ5 O<NH O NH R3 R3 NaBH3CN

R1\ BlekhodRAG, 8tepH G DCE MOH n 1 / n 2)TFA R16 n

Sol 6912032@%w@ﬁ’f—rﬁe,Aé%m”l%thggﬁm?éw%%?,és%a%g@ﬁma%o«yg TFA
; 2 i 1
acddhaipdne 519,65 IneBBIAR) Gfve' AGR L =IRe " Rr e,

R®eyclobeixgianethyl). 880 g, 2. 07 rmml ). The reaction was
stifre for '3 hours at roomtenperature. The reaction
wasﬁa% g?ﬂ%ﬁg FPHIROUDERS Yyrie synthasizedwsing siroiler mathask:
renmoval of the organic phdelbse, t he aqueous | ayer was 20
gextract . ih Et OA X)<PSThe ,conbi ned, or gani cs were Obs.
dri ed (ﬂg‘%&fi), fi|f“<"e‘r"gd,m)eo 2doe/ 0652%‘"“? re Mw

PCT/ USRP05/ 020446 - 260 H m/e

\N/U\NH

i
N 'NH S\O
30
372 315 316 374 ©

337 338

NH
N" NH ¢
0 C)
373 331 332
Method AH

~ HCl Ph-_-Ph o na -

0 ~o™(  VLRBrKH o
0)\(NH2 . )\(N 18-Crown-6 %(Nﬁz HCl

: . O'Rp4
R3 DCM o Lo 2) INHCI R L
AH1 AH2 AH3

Method AH, Step 1:

Benzophenone imine (3.27g, 18.04mmole) was added to a suspension of
AH1 (R3=cyclohexylmethyl) (49, 18.04mmole) in 65ml DCM. The reaction
mixture was stirred at room temperature overnight under N, before the solid was
filtered, and the solvent was evaporated. The residue was dissolved in 100 ml
ether, washed with water 2X and dried over anhydrous MgSO.. The crude was



10

15

20

25

and concentrated. The residue was purified by silica

gel chromat ography (0- 100% Et QAc/ hexanes) to yield
wAZidee2i7 R =Me, R3=2-cycl ohexyl et hyl ) (0. 408pchusoDero0446

mmol, 93%vyield). M5 me: 434.1 (MtH). Method AZ Step

2: 5 To a solution of AZ2 (n255 R =M,

R3=2-cycl ohexyl ethyl) (0.011 0.025 nmmol) and AZ5

o T REH SRR SATE Yk D e, .,

(R m@bm@( ihefs)). and MP- cycanoborohyd ride resin (.095
2.42 yﬂrroiwli%) The reaction was agitated for 40
hours at roomterrperature The reaction was treated

lﬂg ?ﬁ‘ 2.10 and solution was filtered. After

conce ratian, he resi due was purified by silica gel
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The(mbde® yas oo lmm “patnand IR BaZB £3rpyridymetiyl, asa

=2- | I
e SRS Tholl pack TR RRA B TRRE W SRR foo-batn
for 3@mpoand at weor tgeperattesfors nereinm beforeghd @é@c&mas
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queREfiad wily 4ebot HORCSEPLRES K256 T 4o mixitke Mag A
withQL R &oﬁémgﬁﬂ?l POTHe A%%&képhdé@%a&“éx%@ct%@%ﬁﬁ@?ém 3

‘PCT/ US21111 12114 4
times. The combined organic phase was washed with brine 3 times and dried
over anhydrous MgSO4. The crude was purified on flash column to give 0.44g
(85.14% yield) of product which was treated with1N HCI (2.2ml, 2.22mmole) in
3ml ether in ice-bath followed by stirred at r.t. overnight. The aqueous phase
was evaporated and purified on C-18 reverse phase column to give 0.22g (66%

yield) of AH3 (R*=3-pyridylmethyl; R*=cyclohexylmethyl).

Method Al
RY, _{NH ‘ Rl _<NH
NH 5% Pd/C, H X
Br RS MeOH |:;3
Al Al2

To a solution of compound Al1 (R'=Me, R®=n-Bu) (34mg, 0.105mmol) in
methanol (1ml) was added 10% Pd/C (5mg). The mixture was kept under an Hz
balloon for 1 hr. After filtration of the catalyst, the filtrate was concentrated to get
crude product. This residue was purified by RP HPLC to get compound Al2
(R'=Me, R®=n-Bu) (25mg, 100%). Observed MW (M+H) 246.1; exact mass



ONNHO,,, NNNH H d - H464 HN 374 375 506 H 410
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3H), 2.17 (m, 2H), 1.27 (m, 4H), 0.86 (t, 3H, J=7.2Hz).

The following compounds were synthesized using similar method:

Obs. .
# Structure Mw # Structure Mw Obs

m/e m/e

N A
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Method AJ

Rl  NHBoc Rl NH

{ N~
o N 1 N

)BuZnBr Pd(dppf)CI2 0
B R3 THF, 5 RS
; .
2)4N HCI/ dioxane
AJ1 AJ2

To a mixture of compound AJ1 (R'=Me, F{3=n-Bu) (70mg, 0.165mmol)
and butylzincbromide (1.32ml, 0.86mmol) was added Pd(dppf)Cl,. The mixture
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NH 475 378 379 517 H 424 425 Ho \N-f NHNH O NH O NH
wd@Z@denesxri7 ) 388 389 518 nN-d 424 425 \ N UNH \pddAus2obéh20446
O NH 477 CN H 388 389 519 \ ~,.d 424 425 WO
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with CHzClz and NHa/H20. The organic layer was separated, dried,
concentrated, and purified by RP HPLC to get product which was then treated
with 4N HCl/dioxane for 30min to give compound AJ2(R'=Me, R®=n-Bu) (12mg,
5  25%). Observed MW (M+H) 302.1; 'H NMR (400 MHz, CD3OD): 8 =7.32 (m,
3H), 7.22 (m, 1H), 3.19 (s, 3H), 2.65 (m, 2H), 2.20 (m, 2H), 1.60 (m, 2H), 1.38
(m, 4H), 1.24 (m, 2H), 0.92 (m, 6H).
The following compound was synthesized in a similar fashion:

' Obs. Obs.
# Structure - Mw # Structure MwW
) m/e A m/e
0]
oy’
N
386 N NH 518 519 385 \N NH 301 302
g oANUNH
10 .
Method AK
Rl NH 1 NH
N-{ . R\N—{
o NH Pt/C, Rh/C o NH
B R3 Conc. HCI R3
R21 MeOH R21
AK1 AK2

To a solution of AK1 (R'=Me, R*=n-Butyl, R*'=n-Bu) (9mg, 0.03mmol) in
methanol (1ml) was added 5% Pt/C (5mg), Rh/C (5mg) and conc. HCI (0.05mi).
15 The mixture was kept under Hy (50 psi) for 2 days. After the filtration of the
catalyst, the filtrate was concentrated to get compound AK2 (R'=Me, R3=n-butyl,
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R%'=n-Bu) Observed MW (M+H) 308.1. "H NMR (CDsOD): & = 3.16 (s, 3H), 1.80
(m, 6H), 1.26 (m, 16H), 0.88 (m, 6H).
The following compounds were synthesized using similar method:

Obs. Obs.
#- Structure MW # Structure Mw
: m/e mle
NH "
- Ty By
N N HN™ N
: Yo
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Method AL
t [0 PtO d ¢
o 2 NH ‘ NH
NH 0 2 0 2
O\ a 2 Conc. HCI R3 (Boc),0 ’ 'R®
. “MeOH CH,Cl,
\ " N N
H Boc
AL1 ' AL2 AL3

Method AL, Step 1: ‘

To a solution of compound AL1 (R*=n-Bu) (418mg, 1.39mmol) in
methanol (8ml) was added PtO» (40mg) and conc. HCI (0.4ml). The mixture was
hydrogenated (50psi) for 1 day. After filtration of the catalyst, the filtrate was
concentrated. The crude residue was basified to pH=11-12 by 1N NaOH. This
mixture was extracted with ethyl acetate. The organic layer was separated, dried
and concentrated to get compound AL2 (R%=n-Bu) (31 6mg, 100%).

Method AL, Step 2:

To a solution of compound AL2 (R3=n—Bu) (300mg, 1.32mmol) in
dichloromethane (6ml) was added (BOC),0O (316mg, 1.45mmol). The mixture
was stirred at RT for 1.5hr. It was diluted with water and dichloromethane. The
organic layer was separated, dried and concentrated to get compound AL3
(R°=n-Bu) (464mg, 100%).

Method AM
1 NH
RlN——(NH Rl NH R\N___(
NH N—/?\]H 15 O NH
0™ 4NHCY _ O R™coc RS
R dioxane R3 CH,Cl,
N
N N 1
Bod H R 5“&
0
AM1 AM2 AM3

Method AM, Step 1:

Compound AM1 (R'=Me, R®=n-Butyl) was treated with 4N HCl in dioxane
for 2 hr. The mixture was concentrated to get compound AM2 as an HCI salt
(R'=Me, R°=n-Butyl). Observed MW (M+H) 470.1; "H NMR (CDsOD): & = 7.28
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(m, BEY! 6%°0R! 83R480 (288, NN A dd (m, 1H), 3.64 (m, ah),
3.37 (m, 2H), 3.12 (m, 1H), 3.00 (m, 1H), 2.90 (m, 1H), 2.72 (m, 1H), 2.38 (m,
1H), 2.12-1.62 (m, 8H), 1.35 (m, 6H), 1.12 (m, TH), 0.91 (m, 3H).

5 Method AM, Step 2:

To a solution of compound AM2 (R'=Me, R®=n-Butyl) (32 . 0.068mmol)
in dichloromethane (1ml) was added acetyl chloride (5ul, 0.072mm.. ). The
mixture was stirred for 2 hr. It was then diluted with CHxCl, and water. The
organic layer was separated, dried, concentrated and purified by RP HPLC to

10 get compound AM3 (R'=Me, R®=n-Butyl and R'°=Me) Observed MW (M-+H)
512.3; 'H NMR (400 MHz, CDClg): 5 = 7.27 (m, 2H), 6.98 (m, 1H), 6.92 (m, 2H),
4.65 (s, 2H), 4.50 (m, 2H), 3.98 (m, 1H), 3.70 (m, 1H), 3.41 (m, 2H), 2.98 (m,
2H), 2.62 (m, 1H), 2.50 (m, 1H), 2.47 (m, 1H), 2.02 (m, 5H), 1.75 (m, 6H), 1.26
(m, 7H), 0.84 (m, 3H).
15
The following compounds were synthesized using similar method:

Obs. Obs.
# Structure Mw # Structure Mw
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Rl NH "N
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. N - M
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AN2 AN3

To a solution of compound AN2 (R1=4—N-(d-
phenoxyacetyl)piperidinylmethyl, R3=n-Butyl) (28mg, 0.06mmol) in
dichloroethane (2ml) was added butyraldehyde (5.3ul, 0.06mmol), triethylamine
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Met hod BA ~CO2Me OH Cam->( Br NN Y N Bn Boc Boc

BA1 BA2 BA3 5 Method BA, S_tg% 1: BAl, prepared
according to a literature pr %dure (Terao, Y; Kotaki,

o4, o A S e SRl i TR st
over%%gygg;ﬁa&g%ggg%gfggzdgﬁé’t_h%e%cﬂﬂé@r. The Wanic layer
was separated, dried, concentrated and purified by RP HPLC to get AN2 (R'=4-
N-(a-phenoxyacetyl)piperidinyimethyl, R®=n-Butyl, R"°=propyl and R'°=H)
(5.4mg, 17%). Observed MW (M+H) 526.1; exact mass 525.37. '"H NMR
(CD3OD): & = 7.28 (m, 2H), 6.96 (m, 3H), 4.76 (m, 2H), 4.55 (m, 1H), 4.05 (m
TH), 3.77 (m, 1H), 3.61 (m, 3H), 8.50 (m, 1H), 3.11 (m, 4H), 2.85 (m, 1H), 2.68 -
(m, 1H), 2.38 (m, 1H), 2.05 (m, 2H), 1.95 (m, 2H), 1.73 (m, 5H), 1.39 (m, 8H),

1.10 (m, 1H), 0.99 (m, 3H), 0.92 (m, 3H).

The following compound was synthesized using similar method:

Obs. ‘
# Structure Mw # Structure Mw Obs.
mle’ m/e

N NH .
N~ N
0N ~NH :
\\\\ Le NH
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\\\\ 0 oNH
N

401 308 309

Method AO



Crapnell, K M Fernandez, J-C, Moseley J.D. and Rabot,

R (Journal of Organic Chemstry, 67 (17), 2002,
w®i®6065287). 1H NVR(CDCI 3) for BA2: 1.42 (s, 9%Q1/U%2006020446

(d, 4H), 4.09 (s, 1 H, 4.18 (s, 2H), 5.62 (d, 1 H.

5 Method BA, Step 2: BA3 was generated from BA2 using

a literature procedure descradded by Wnkler J. D.;

Axten J.; I—|ammch A. H; Kwak, Y-S; Lengweiler, U.;

Lucero, M Houk, ¢1| du'EﬁU@he R* 54 1998,
7045- 7056) . An%mgmc’m a‘f_OT_"orrp nd BA3: M5 nie:

262.1, 264.1 (MH). 1H B) 1.437(s, 9H), 3.98

10(s 2H), 4.1o{d, 4 78 (d, 1 khs Method BB O
RLSRL S H2|\|Ah2 I\EPNHRBSCN—R‘OO R3 + R3 HH

Boc N n Boc' N n Boc' N n BBl BB2 BB3 TFA/ DCM |

T R Bts R b DOy
(1.768=4v.ehariel ¥h aDOKHI of TiHF was eeoleeidddven BB278 °C. To this mixture,
a 2.0M solution of AO1(R®=n-butyl) (10ml, 20mmol) was added gradually. The
reaction was warmed up to -60 °C, and AO2 (R*=m-Br-Ph) (2.9ml, 22mmol) was
injected. The mixture was stirred at -60 °C for 15 minutes and then quickly
warmed up to RT by removing the dry-ice bath. The reaction was quenched with
water and sat. NaHCOa. After addition of diethyl ether, a lot of precipitate fbrmed
and was filtered. From the biphasic filtrate, the organic layer was separated,
dried, concentrated and purified by silica gel chromatography- (10% EtOAc/
hexane) to get ketone AO3 (R*=m-BrPh, R®=n-Bu) (3.93g, 82%). Observed MW
(M+H) 241.1; exact mass 240.01. 'H NMR (400 MHz, CDClg): & = 8.07 (m, 1H),
7.88 (m, 1H), 7.64‘(m,ﬂ 1H), 7.34 (m, 1H), 2.94 (t, 3H, J=7.2Hz), 1.71 (m, 2H),
1.40 (m, 2H), 0.95 (t, 3H, J=7.6Hz).

The following ketones were made according to Method 9:

Structure Observed MW " Exact mass
‘ (M+H)
Br
\
'\ll P 2421 241.01
o]
Method AP
O 0 R3MgClI O
I —— O L
R*" TOH O RY "R®

AP1 AP2 AP3
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(n=1, R =Me, R3=cycl ohexylhet hyl ) and BFSd(\r/li:;, aRéi:INiEE:a
=cycl ohexyl et hyl whi ch were separate
wggo%%mmm ZI ut eg \)/vith Et OAc i n Hexane (0- 158¢T/U¥¥005/020446

2006/ 065277 PCTI US2005/ 020446 -271 Method BB, Step

2; Compound BB4 (n=1, R =Me, R3=cycl ohexyl ethyl) was
generated from BB2 (n=1, R24&, R3=cyclohexylethyl)
using 20% TFA in DCM The fol |l owi ng conpounds  were
generated using simlar nmethod: 5 \N-~/ S\N~/ S
\N~S ONHONHONH .HH,,HHNHN HN BB5 BB6 BB7
Method BCRL S RARLNH ONNHONHONNH R3 R3 R3

R 2ON)n RI5 N)n O BClL BC2 B&G 10
et e BASER £ Cmound B2 (n=1 R =he.

. 4 - i
I i e B ) Lo
gﬁw e Qgilhwgr%@gd ,ﬂ) dimethylhydroxylamine hydrochloride

(2.569, 26.25mmol) and 4-methylmorpholine (2.95ml, 26.25mmol). EDCI (5.04g,
26.25mmol) was then added portionwise. The reaction mixture was 'stirred at RT
overnight and was then quenched with 1N HCI (60ml). The mixture was
éxtracted with dichloromethane. The organic layer was washed with 1N HCI and
brine, dried over Na,SO,, and concentrated to give the Weinreb amide AP2
(R4=m-BromoPhen§/I) (5.969, 98%). Observed MW (M+H) 244.1; exact mass
243.99. 'H NMR (CDCls): & =7.78 (m, 1H), 7.58 (m, 2H), 7.24 (m, 1H), 8.51 (s,
3H), 8.32 (s, 3H). This material was used in the next step without purification.

Method AP, Step 2:

To a suspension of magnesium turnings (1.19g, 48.8mmol) in 30m! of
THF was added dropwise a solution of R*Br (R®=cyclohexylethyl) (5.73ml,
36.6mmol) in 24ml of THF. After addition of half of the solution of bromide,
several crystals of iodine were added to initiate the reaction. The mixture
became cloudy and heat evolved. The rest of the solution of bromide was added
dropwise. The mixture was stirred at RT for 30 minutes and then was cooled to 0
°C, and the AP2 (R4=m-BromoPhenyI) (5.969, 24.4mmol) was added. The
mixture was stirred at RT for 3 hr and then quenched with 1N HCI until no
residual Mg(0) was left. The phases was separated, and the water layer was
extracted with ether. The combined organic layers were washed with brine,
dried, and concentrated. The crude was purified by silica chromatography (15%
EtOAc/hexane) to get ketone AP3 (R*=m-BromoPhenyl, R°=Cyclohexylethyl)
(8.06g, 100%). Observed MW (M-+H) 295.2; exact mass 294.06. "H NMR (400
MHz, CDCls): & = 8.18 (m, 1H), 7.85 (m, 1H), 7.64 (m, 1H), 7.33 (m, 1H), 2.94 (t,
3H, J=7.2Hz), 1.70 (m, 9H), 1.63 (m, 4H).

Method AQ



ound BC3 (n=1, R =Me, R3=cycl ohexyl et hyI_ and

glggg;pPyri dyl) (vvas obtai ned from BC2(n=1, R =M, N
woBmeye2ohexyl et hyl and R15=m Pyridyl) using pet/osmoi/oz04
step 3. The followi ng conpounds were generated using a
simlar nethod: # Structure MV Cbs. Obs. # Structure
MV W W& WO 2006/ 06n277 PCF248241115 /112114 4 6 1o
-272 0O NNH HEN OH = H 552 N~ 374 375 574 N 411
OHONI I HNgN HN, N 3553 N 388 38&35/% N 416 417
- O J§ 388 389 576 O

pON—lNHN4I\FNp NH p’LNHH 554 r 76
N 416 417 c H1 O N O FA HH 389 577 0-416 417 5

~rNU 388 0 AQ1 AQ3 AQ4

To a-78 °C solution of AQ1 (R*= cyclopropyl) (2.55 g, 38.0 mmol) in
diethyl ether (100 ml) was added AQ3 (R3=n-Bu) (38 mi, 1.5 M in hexanes, 57
5 mmol). After 45 min, the cooling bath was removed. After 3h at RT, the reaction

was quenched by dropwise addition of water and then diluted further with EtOAc
and water. The phases were separated and the aqueous layer was extracted
with EtOAc (2X). The organic bortions were combined, washed with brine, dried
over MgSQOy, and concentrated. This crude residue was subjected to column

10 chromatography (silica gel, 0%=>100% CH.Cl./hexanes) to provide the desired
ketone AQ4 (R _cyclopropyl R%=n- Butyl) (2.57 g, 20.4 mmo|, 54%). 'H NMR
(CDCls) 8 2.52 (t, J = 7.2 Hz, 2 H), 1.90 (m, 1 H), 1.57 (m, 2 H), 1.30 (m, 2 H),
0.98 (m, 2 H), 0.89 (t, J= 76Hz 3H), 0.83 (m, 2 H).

15 Method AR
S .R?
)J\ R2NH Nl
1
R“N"“NH 2 RLN*NH
R3 tBuOOH 3
4 \ 5 R N\
R N"‘R R4 <N__R5
B2 : ‘ AR2
Method AR:

Compound B2 (R'=m-Cl-Phenethyl, R*=Me, R*=i- butyl and
20 R°=benzyl) was converted into AR2 (R'=m-Cl-Phenethyl, R®%Me, R*=j- butyl and
R® =benzyl) using method A step 3.

The following compounds were synthesized using similar methods:

Obs. Obs.
# Structure Mw # Structure Mw

m/e m/e
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HN_ N.
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NH
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R1

Method AS, Step 1:
To a mixture of AS1 (R3—Ph) (3.94 g) in toluene (10 ml) was added thionyl
chloride (1.61 ml) and the resulting mixture as heated under reflux for 6 h (until
5 HC! evolution ceased). The reaction mixture was kept overnight at rt before it
was concentrated in vacuo. Toluene (10 ml) was added and the mixture was
concentrated in vacuo again. The reaction mixture was dissolved in CHzClz, solid
~ sodium bicarbonate added, filtered and then the CHzClz solution was
| concentrated in vacuo to give AS2 (R3=Ph).
10
Method AS, Step 2:
To AS2 (F{3=Ph) (0.645 g) and AS5 (R4=4-chlorophenyl) (0.464 g), and
1,3-dimethylimidazolium iodide (0.225 g) in anhydrous THF (20 ml) was added
60% sodium hydride in oil (0.132 g). The resulting mixture was stirred at rt for 18
15 ‘h. The reaction mixture was concentrated and partitioned between H20 and
Et20. The dried Et20 solition was concenirated in"vacuo to give a yellow residue
which was placed on preparative silica gel plates and eluted with CH2Cl2 to give
AS3 (R°=Ph, R4_p -CIPh). (Miyashita, A., Matsuda, H. , Hiagaskino, T., Chem.
Pharm. Bull., 1992, 40 (10), 2627- -2631).
20 ~ Method AS, Step 3: |
Hydrochloric acid (1N, 1.5 ml) was added to AS3 (R®Ph, R*=p-CIPh) in
THF (10 ml) and the resulting solution was stirred at rt for 20 h. The reaction
mixture was concentrated in vacuo and then partitioned between CHzCl2 and
H20. The dried CH2Cl2 was concentrated in vacuo to give a residue which was
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placed on preparative silica gel plates and eluted with CHzCl2:hexane 1:1 to
afford AS4 (R°=Ph, R*=p- -CIPh).

Method AS, Step 4:

AS4 (R®=Ph, F{4=p-ClPh) (0.12 g) and methylguanidine, HCI (AS6, R'=
Me) (0.055 g) were mixed in absolute EtOH (5 ml) with triethylamine (0.2 mi)
and then heated under reflux for 20 h. The resulting mixture was concentrated
and then partitioned between CHzClz2 and H20. The dried CH=Cle was
concentrated in vacuo to give a residue which was placed on preparative silica
gel plates and eluted with CH2Cl2:MeOH 9:1 to afford AS5 (R%=Ph, R4-p CIPh
and R'=Me).

The following compounds were synthesized using similar methods:

Obs. ) Obs.
# Structure Mw # Structure Mw
m/e m/e
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DO
O_O0OM NNN-~NH ONH Flw573 N 411 412
NN\~ Method BDR7 SRR ~i NH N- N"NONHONHO
wokboe®EF2R8 R3 HH 75 HN)n OR Q N )n R15 , NeQT/0S200/€0446
5 BD1 BD2 BD3 Method BD, Step 1; Conpound BD2 (n=1,
R7=Me, R3=cycl ohexyl ethyl and, 5 Ph) was obtai ned
fromBDL (n=1, R2=Me, R3=cyclohexyl ethyl) using Mt hod
N, Step 1. Method BD, Step 2; 10 Conpound BD3(n=1,
R =Me, R3=cycl ohexyl et hyl and R15:|Ph) hWlas gbt ai ned
fromBD2 (n=1, R =Me, R3=cycl ohexyl et hyl an
R15=m Pyri(dyl) using Method N, Step 2. WO 2006/ 065277
PCTI US2005/ 020446

Method AT
t | ' ‘ 1;_ : R15

BOC‘N 0 10) Boc\ OH 1) R I"\l Boc\

S ) NaOH/MeOH n1 6

HN' N7 /n HN N EDC resin
HN N

R4 A 2) TFADCM g3y |

AT1 AT2 AT3

Method AT, Step1:

AT1, prepared using a method similar to Method H, Step1,2 and 3, (n=
R%*=R*=n- -Bu) (0.146 g) in MeOH (3 ml) and 1N NaOH (0.727 mi) were stlrred
overnight at rt. The mixture was concentrated and then partitioned in water (pH
~3, adjusted using conc. HCI) and EtOAc. The dried EtOAc layer was
concentrated in vacuo to afford AT2 (n=4, R3=R4=n-Bu).

Method AT, Step 2:

Compound AT2 (n=4, R3=R4=n-Bu) (0.012 g) in MeCN (1 ml) was treated
with EDC resin (0.12 g, 1.44 mmol/g), HOBT (0.004 g) in THF (1 ml), and n-
butylamine (R15=H, R16=n-butyl) (0.007 ml). The reaction was carried out
overnight at rt. before Argonaut PS-NCO resin (0.150 g), PS-polyamine resin
(0.120g) and THF (2 ml) were added and the mixture shaken for 4 h. The
reaction mixture was filtered and resin washed with THF (2 ml). The combined
organic phase was concentrated in vacuo before the residue was treated with
TN HC! in MeOH (1ml) for 4 h followed by evaporation of solvent to give AT3
(n=4, R*=R*=n-Bu, R"*=H and R"®=n-Butyl).

The following compounds were synthesized using similar method:

Obs. - . Obs.
# Structure Mw # Structure MwW

m/e m/e



-278 The foll owi ng conpounds were generated using a
simlar nethod: Structure MV (Obs. Qbs. Structure MV

w0271 0 NH NH o NNH ~ Q .. H Q S NL~ 595p@r/484005/020446

428

429

432

441 596 0'o0 N 460 461 Method BERL SRL "SR NNH O
N/)HNHONHONH R3 R3 H R15 RR1I5 H n R16-NUN n
Rl16 yNn 10O 05 BE1l BE2 B Method simlar to

Met hod M was adapted for these transformati ons. The
foll owi ng conpounds were generated simlar nethods. #
Strugture Cbs. bs. MNStructure MW W W NrNH J/ NH
TN —FNNL"\IH 597 0 405 406 598 H %:}-:Hk 440 0 Method BF

o)

N)LNH O)_\‘\HISJ\‘NH
4 324 325 436 ,NH:/\:/ 400 401

o]

;j
2
?9
.

Qa2

N
o] 325 326 437 406 407

\ 0 "
H—(’\’\,H:}\ N \QHW(\/\/\NJI ¢
é 338 339 438 ’ O/}—é/\/ 414 41 5

339 340 439 414 415

NH
d HN R NJ‘NH
)_—\_\'N»\NH O \(o(\/\/\o
) 366 367 440 420 421



WD 2006/ 065277 PCT/ US2005/ 020446 -279 RL R1 S S RL NH
N NRLI5/.0 O)RB ONH NH O3 RI6 R3 RHBF3 H HN }n
wRinedxd n R7s Res BF1 BF2 BF3 Method BF, SeEpudz005/020446

Met hod simlar to Method T, Step 1 was used for the
synthesis of BF2 (n =1, R =Me _and R3=phenethyl, R15=H
and R16=n-propyl). 5 Met hod ~BP3 Step 2: Method simlar
to method L Step 3 was adapted for this
transformation. The follow ng conpounds were
generated using simlar nmethods. Gbs. Cbs. # -

Str e MW# Structure MWW W \ NH ONH HN" " V
HNH . 9 H 376 377 604 N 397 398 N, NH NNJ“L“HO NH

y
433 e 368 369 441 . 428 429

N P o N/[\t
H
434 o 380 381 442 © 444" 445

o) o

A ¢° 0
N AN L o-Z Y
«x\,NH] H&\’\j}‘ f
435 0 382 383 443 é 458 459

Method AU

S
RS-
(o) HoN._ _NH; 50% KOH, >

R”W R16 + ?\II/ ——Lg—»HAo /EtOH a
- R _J SR — -»—MR‘QHN Neps

A NH
AU1 AU2 AU3

A published procedure was adapted (Varga, I.; Nagy, T.; Kovesdi, |.;
Benet-Buchholz, J.; Dormab, G.; Urge, L.; Darvas, F. Tetrahedron, 2003, (59)
655-662). |

AU1 (R™=H, R'®=H) (0.300 g), prepared according to procedure

10 described by Furniss, B. S.; Hannaford, A. J.; Smith, P. W. G.; Tatchell, A. R.,



NH HH...
2006/ 065277 PCT/ US2005/ 020446
w®ib6B827891 606 N 397 398 N
O 1x 602N 390 391 607 aN 411 412 N NH p NH
ONZ ONZ R3 Step 1 R3

6N 397 398 Method BG O O H

Ris HO1 Oy |
(Vo&,fa{’sB%xtggal% of P

nn

R3=cycl ohexyl et h
ractical Orga%ic Ch

600 390 391 605 N 397 398 &N_ WO

-280 \ N-f NH NH O NH
: " N/ 82005/020446

1) (0.136
gm/)stly. St}e

N/ NH N~NH

d. Ebn

. H~ 603

BGL B& -#Bthod BG 5 To a sol ution

0. 31 nmol)

gman: new York,

1989; pp1034-1035), AU2 (HCI salt, R'=Me) (0.237 g), 50% KOH (0.305 mi),

30% H202 (0.115 mi) and EtOH (4.6 ml) were heated in a sealed tube for 2 h.

Reaction mixture was concentrated and extracted with CHzClz. The dried organic

5  solution was concentrated in vacuo to give a residue which was placed on
preparative silica gel plates eluting with CH2Cl2:MeOH 9:1 to afford AU3 (R'®=H,
R'°=H, R'= Me).
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Structure

Mw

265

- 280

285

Obs.

m/e

266

281
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448

449

450

The following compounds were synthesized using similar method:

Structure

NH

A

N~ "NH

o)

Mw

285

309

309

Obs.

m/e

286

310

310



CH2Cl 2 was added 2, 6-1utidine, AgOTf, and butyl
i odi de. The reaction was stirred at roomtenperature

w0 2006@652tmour s. The reaction was filtered througtr/asids 020446

2006/ 065277 PCTI US2005/ 020446 -281 pad of Celite,
and the solution was concentrated. The residue was
purified by silica chromato8baphy (0-100%

Et OAc/ hexanes) to furnish B& (n=1, : :
R3=cycl ohexyl et hyl, R15=n-butyl) (0.124 g, 0.25 mol,
80%yield). M5S me: 426.1 (MOQO6u). 5 The foll ow ng
conpound was prepared uMetBodiA¥ | ar nethod: O N-Z BG&3
Method BHOH O O-CR3 Z Step 1 ONZ R 5 R15 O)n p..
BHL BH2 Step 2 NHR? S{ RP NY S ONNNH Step3 O

BocsNH ONH R'5 H 15 11 R3BasR3 o R HRI5H n N1 o

H5/on l;MBI—B,@\ d BH, Ste.H: :Jhﬁn

Bl
R@ﬁﬁﬁlo.(n— Iohex;ﬂ*w an ﬂ@z }‘SH N\)\/R”

R* 0,0

AV1 Av2 AV4

Method AV, Step 1:
In a microwave tube, AV1 (R°=Me, R*=Bu-i) (0.0012 g) and

AV2 (R*=OPh) (0.0059 ml) in isopropanol (2 ml) was placed in a microwave at
10 125°C for 5 min. The reaction mixture was concentrated in vacuo to give AV3 -

(R*=

Me, R*=i-Bu, R®=OPh).

Method AV, Step 2:
AV3 (R°=Me, R*=i-Bu, R®=OPh) in CHzCl2 (1 ml) and TFA (1 ml) was

15 shaken for 2h and the concentrated in vacuo and purified on Prep LCMS to
afford AV4 (R’=Me, R*=i-Bu, R®>=OPh).

451

452

The following compounds were synthesized in a simlar fashion.

M Obs. M Obs.
Structure # Structure

w m/e w m/e

OH N
NH O=\_NH
378 379 - 453 - b w~416 - 417

Rt OGO

39% 397



mol ) and 5% Pd(OH)2/C (0.040 g) in EtQAc (1 nmL)/ MeOH
(0.2 nmL) was stirred wunder an atnosphere of H2 for 20
whomsseat7 room t enperature. The reacti on was $a1/U810051020446
through a pad of Celite, and the sol ution was
concentrated. The crude 5 product m xture BH2 (n=1,
R3=cycl ohexyl-ethyl and R15=23%utyl) was carried on to
the next step without purification. Method BH, Step 2.
WD 2006/ 065277 PCTI US2(M&thoDAWS - 282 A sol ution of
BH2 (nz1, R3=cycl ohexylethyl and R15=n-butyl) was
conveﬁ%gjito a product m xture of BH4 and BH3 %si,\i]g a

nmet hod mlar to Method C Step 1. The mixture S
purifie _&i'l i caRg8(OR, BHdRRfGlehy usi ng _R!
Et CAbINhexalNes to yTaludn&Hb,Q n=1, R2=Me, HN™ N

e 21

= | ghexyl et hlef“r_lg@ =n-butyl) 5 (Oﬂ)&% . 0K8
ol yirg d) and BH3 (n=1, R2=Me, 3 o
R3=dcl ahégyl ethyl and Ri5=n-butyl) (0.008 ¢ o0\olg

mmol , 14%yield). For BH4 (n=1, R2=Me,
R3=cycl ohexyl ethyl and R 5=n-butyl), M5 me:

409. 1M+H) .. .For = R2= =cycl phexyl et
el o stned 1 was fsgtior s o bietnga s

5 folIo@Ir?%é’mp@Qﬁ@@Wé‘?e Bhefdied usigrdiilaRATansdohexyl et hyl
and R 5=n-butyl) (0.032 g, 0.078 nmol) was converted
t ol Bpioliqwing cry@NdRIvRARSYEHESiERd Ky Sindar fashion:
R15=n-butyl) (0.016 g, 0.043 mml, 57%yield)using a
method simlar to Method A, step 3. Ms nfe: 392.1
(M+tH). 15 The fol'l owi ng agsrrpound was generated using a Obs

# SimlargiaRiied: # Stywcture MM Cbs. Obsstruétusd ruct ur gaw )

MV me W / | (<) ONNmH | ONNH HC N 608 O 391 m/e
392 610 01" 391 392 .

Jl\iH
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HN N
HN N
O Bpu
454 O Q 341 342 458 Q 347 348
=
g4
NH NH

- | O 0
o 5o
455 ) Q 341 342 459 O 359 360
@, )
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0
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ON>NH N H 609 01"0 391 392 Method Bl WO

2006/ 065277 PCT/ US2005/ 020446 -283 OHOON,Z ONZ
w®206065281 1 Bl 2 A solution of Bill (0.020 g, OpOHO0S2005/020446

nmmol) in DCM (1 m -) was degassed using

freeze/ punp/thaw (4x) nethod. At the end of the fourth

cycle Crabtree's catalyst wd87added and the system

was evacuated. Wiile thawi ng, the system 5 was

charged wi t Qghydrogen gas, and the reaction was

stirred at /H\oomten'perature for 16 hours undgr an H2

at nosphert®” e reaction was concentr at &
» purified by reverse phase HR
: ©.011 g, 0.022 nml, 55 ;
457368 2 [ MK 0 Met ha42 BR4RL (H6RL. N -~ N-294 295
NHO NHR3 -' R3 R3 T 1

sol ution of BJ1 (R =Me, R3=Me) (140 ng, 0.5

Method AX
0 H 9
H -N e
Cbz’N o~ PdC Chz 0~ 1) NaBH,
R} K2CO;3 R4 2) AS
A t~-BuOOH ~ ChiralPak
o n o n OH
AX1 AX2 AX4
Rh-CataIst Rh-Catalyst
H, Ho

H ©
bz”N o~
R4
gﬂ
n"OH
AX5
Method AX, Step 1.

A literature procedure was adapted.(J-Q Yu and E.J. Corey, Organic
Letters, 2002, 4, 2727-2730). |
To a 400 ml DCM solution of AX1(n=1, R*=phenethyl) (52 grams) in a ice
10  bath was added 5 g of Pd/C (5% w/w), 50 g of potassium carbonate and 100 mi
of anhydrous t-BuOOH. The mixture was stirred in air for overnight before it was
diluted with DCM and washed with water. The residue after removal of organic
solvent and drying was chromatographed usmg ethylacetate/hexane to give 25 g
of AX2 (n=1, R*=phenethyi).
15



10

15

15 mmol ) generated using Method BK Steps 1 & 2, indole
(1.2 eq), potassiumt- Butoxide (1.4 eq), Pd2(dba)3
wd 20086e) and 2-di -t -butyl phospi nobi phenyl (Op@BUSH)S/020446
in a sealed tube was irradiated in a mcrowave oven at
120 C for 10 mn and the m xture was separated via a
silica gel colum to give B8R =Me, R3=Me) (0.73
20 Met hod BJ, Step 2 BJ2(R =Me, R3=Me) was

COMNGEh&EE €3 32( Me, R3=Me) using Method BK,
Stg% é%‘)sf @ I\/ass for BJ3 (R =Me, R3=Me): 319. 2.

\Ammmc%amxzreca go2on R bphensthyl) inddeOH (§0rmbtwastreated

with @\feg@sf %oﬁm orogderEI%%éga g’ igacﬁ)%(v'(%? %nr%%l E&&Wﬁ'ﬂefcre
the SF8Rad rdRoVdt MrQS|thQh%a%a§h&Btd?§ive%iﬂ@a of AX3
K3 SS\N f CH teu MOH Ol ' X H+

(n=10RMpheNEBY RANEBAXS (R31 R =[Hienetixg) wkish was separated using
an AS chiralpak column eluted with 8% IPA in Hexane (0.05% DEA) to give 2.1

g of AX3 (n=1, R4=phenethyl) as the first fraction and 2.2 g of AX4 (n=1,

R*=phenethyl) as the second fraction.

Method AX, Step 3.

A 100 ml methanolic solution of AX4 (n=1, R*=phenethyl) ( 2.29) and
1,1’-bis(di-F-propylphosphino)ferrocene (1 ,5-cyclooctadiene)rhodium (1)
tetrafluoroborate (0.4 g, 0.57 mmol) was hydrogenated at 55 psi overnight. The
reaction was concentrated, and the brown oil was purified by silica gel
chromatography to yield AX6 (n=1, R*=phenethyl) (1.7g).

The following compoundé were generated using similar method.

SN SE

AX9 AX10 AX11

ZT
\

Cbz”~ (o)

AX12
Method AY
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5 Method BK, Step 1: Hydantoin BK2
(R3=N- benzyl - 3- pi peridyl, R4=n-Bu) was prepared

w@emenei2mg to Method D, Step 1 fromthe corresponusings020446

ketone BK1 (R3=N- benzyl - 3-pi peridyl, R4=n-Bu).

Anal yti cal data for BK2 ( R3=N: benzyl - 3- pi peri dyl,
R4=n-Bu) . (MtH) = 330. 1. 10- 222 hod BK, Step 2: To a
suspensi on of hydantoi n BK2 ( R3=N- benzyl - 3- pi peri dyl ,
R4=n-Bu) (138 ng, ® 419 mmol) in DWF (1.5 nij was
added di met hy&foN e- di met hyl acet al "'(2U.
mol ). The res il t xture was heated jn/d 100 15 C
oil bath fo hachen R ¢ o
concentr at §
purified b

hr omat ogr aphy (
005/ 020446 - 285 pr odiigtorp
(R3=N- benzyl - 3- pi piwyl R4=n-Bu) (140 ng, (4,408

mmol , 97%, (MH) 344.1. Method BK, Step : 5 To a
SOAGIgTom b Avrant+ an1 &g, BB 3R N ReREAD (1354), 56 iRty C,

0.20 muol )_in tol uene

, 1 m) was
(0. 5%MCQR@9%A ) Wasshgkan in fo%rﬁ@pper%s a&#@ pesi fahis hours.
|
The][\%rég% wag ;}Iﬁbﬁ%&‘%ﬁth % fg"o C@?g?@t&@rﬂm@b fut%?é@tr%uﬁg atc%ad of

After cool
celiteT Aftdrecansantration V2 wae obhaide dh yhachl waisarariéd osewithaut
fral N en diluted with EtOAc and 1 N
pu”{i’i‘(ﬂf‘)’nTﬁ\@Sl'@/%@?e@?@é}E separated and the aqueous
| apgr3 \ﬁé&@@ﬁb@tewﬂdshwgfé@ﬁﬁrh?éﬁhodme_ organic portions
wer e conbined, washed with brine, dried over MySH,
filtered, and concentrated. This crude residue was
purified by preparative TLC (1060 pni silica, 15%
Et OAc/ DCM) to g| ve two separ i astereonmers BK4
(R3=N- benzyl - 3- pi peri dylCbzRA>Q-BQ) (24 ny, 0.067
nmol , 33% M5 (I\/H—I) = 360,2)" dnd 15 BK5
(R3=N-benzyl -mpipe rid IE;u) (22 ng, 0.062
mmol , 31% Ms: (MHH) =

“OH
AY3
Method AZ
R!  N-Boc _NBoo RS R!  NH Rl NH
N—( ] N~ N~
04\;1("1 O’(\<NH ) 1“"' AZ5 oA\ (NH . o’\\g<NH

» 3 3
Q§ " :Cé NaBHoON Rl ~( T AE (T
HO" o} DCE, MeOH _N N
n no 2) TFA R n R n

AZ1 AZ2 AZ3 AZ4

Method AZ, Step 1

To a solution of AZ1 (n=1, R'=Me, R®=2-cyclohexylethyl) (0.441 g, 1.01

mmol), generated from AY2 using Method C and Method H Step 3, in DCM was
added Dess-Martin Periodinane (0.880 g, 2.07 mmol). The reaction was stirred

for 3 hours at room temperature. The reaction was quenched with H,O and

diluted with EtOAc. After removal of the organic phase, the aqueous layer was

extracted with EtOAc (3x). The combined organics were dried (NaxSOy), filtered,



Met hod BK, Step 4: D astereonmer BK5

(R3=N- benzyl - 3-pi peridyl, R4=n-Bu) was treated 20
wowdob/oddAOH (2 m) and t-butyl hydrogen per oxiBer/(3096/020446

aqueous, 2 m) in MOH (4 m) for 24 h. After

concentration, the crude sangl e was purified by

preparative TLC (1000 nm sii 7 7.5% 7N NH3/ MeCQH i n

DCM . The resulting sanple was dissolved in DCM (1
andrdonceniraiededl e tesidie Wals purified dyesikicd gel @rnfnatograpdy (O-

oo MR AR o8 T oo

dm@iz 6 MSHn ODg@DH8760(m 2 :
9 0@'40'%9‘1 M) 39 (ABq, JA 12 8 Hz, AVAB = 42 1
HzMegheplAé 1 H,; 3.39 (br d, J=13.6 Hz,

s Prnok g A o BB o A e Dot B
bl; and A#5 (R 55914&@@ R1&Enw p?n@ylh\éthy]) gfooé? L, F@esé nhlhol) in
DCE . 83k and MaSHEDIZHMLA stst 300 hombi @ogopshand MPr,
cycérﬁiﬁg&%/d?[?%t r%gﬁ'f {3%5 3. 4729m%6]n/(§;g( \;\%’ré‘zereg%?ﬁg\é#z%@%gé for

40 hesirs gt iomn rtempereitbmdsThmaﬁWWﬁéﬂféﬁted with 7N NHs/MeOH,

10 and SAR IS IGTBA” eigioohisalioh e roreluR Wae BUtise BY gjica

gel RPLOHDH %NS 4) 7N NBLAVBO HIABOR /(b6 0BM/hexanes) to furnish
fraction 1 and fraction 2 which, after removal of solvent, were treated with 20%
TFA in DCM for 3h at r.t. to give AZ4 (n=1, R'=Me, R®=2-cyclohexylethyl, R"*=H
and R'°=m-pyridylmethyl) (0.005 g, 0.009 mmol) and the AZ3 (n=1, R'=Me,
15 R®=2-cyclohexylethyl, R'°=H and R'"®=m-pyridylmethyl) (0.012 g, 0.022 mmol)
respectively.
The following compounds were generated using similar methods:

Obs. Obs.
# Structure Mw # Structure MwW
m/e m/e

NH

_( N
O, oA NH PNACR 6 "
462 Dﬁ 333 834 504 Ox 406 407

.(
tiy, '
463 348 349 505 N 410 411
HN\“,N\
NH



NaBH3CN O DCE, MOH N n 2) TFA R15.0 n BL7 BL2 To a
2mL Met hanolic solution of BL1 (n=1,

woBmepe2ohexyl ethyl, R =Me) 5 ,(10 ng) was adeerusiods/o2o446
(HA salt, R5=H 2 eq) and NaQAc (2 eq) and the
m xture was heated to 60 C for 16 h. After renoval of
solvent, the residue was tré@led with 20% TFA in DCM
for 30 min before the sol vent was evaporated and
residue purified using a reverse phase HPLC to gi ve
BL2 (n=1, =wycl ohexylethyl, R = Me and R15 = H. 0
The fol | ow §(ﬁorrpounds wer e synt h@zed rygN'ﬂ;l m | ar

met hods. cture Gbs. MV # Strudtdre 00 N v MV

W NHyN NH Nx 617 Q-
46488 38 M 40081068857 Pt 005 042810 411

-287 R2 Boc B 00 NR?’NNRINN -~ NH Z- O NH

\ NH 4 |
N~ o N\FNH
O N NH Vied N
v H
465 H...@ 374 375 507 N § 410 411
. 4
\
N NH
o)
\N NH - NH
O NH 72
A\ |IH
466 Hd 374 375. 508 y 411 412
/ NH
\
N NH
o)
\N N(NH - NH
o] NH h ; :
RS ||H
467 K{.@ 374 375 509 Q/ 411 412
/ NH
J
\N NH II\I
— @) \FNH

O NH \ nk—N
W\ N / H
468 H j 376 377 510 Nd 4111 412
H



O R3 NH 2) TDPPPPA OR3 R3 n OH n NH2 nHN-Cbz BML Bw
BM3 20% TFA/ DCM 20% TFNDCM R2 NH IN- R?N-q O NH O NH
wEaR20088652m7 NH2 nHN- Coz BMA BV  Met hod BM St eppdr/uImos020446
toul ene solution (3m) of BML (n=1,
R3=cycl ohexyl et hyl , R2=Me) _p@2Q50 ny) was added 1.5
eq of di phenyl phosphorylazide and 1.5 eq of DBU 5 and
the solution was stirred at r.t. overnight. The
reaction m xture was diluted wth Et CAc and washed
with 1 % aq HOAc before the organic |ayer was dried
and sol vent evaporated. The residue was
chr omat ogr aphed using Et QAc/Hex to give a product
that was treated with triphenyl phosphine (2 eq) in THE
(1 %water) overnight to give BM (n=1,
R3=cycl ohexyl et hyl, R2=Me) after reverse phase 10
purification. Method BM Step 2: To a DCM sol ution of
BM2 (n=1, R3=cycl ohexylethyl, R2=Me) was added 1 eq
of benzyl oxycaponyl -0OSu and the reaction\wag,stirred
overni ght blffore the solvent was evaporathed and
resi due cfir, ographed to give BMB (n=1"xA&H

0y

4 R3=cyqg| ohekyl/et hyl , R2=Me). Conpound BNMA/(nEl,
PRazcygisheXylprhyl , REMEy7ari BN (= M6 417
R3=£ycl ohexyl “

yl, R2=Me) were geg ated fr BWR
(n=1, R3=cycl ohexylethyl, R2=Me) ard BM3 (n=1,
R3=cycl ohexyl et hyl , R2=Me) through Boc-deprotection.
WD 2006/ 065277 PCT/ US2005/ 020446 -288 The fol | ow ng
conpounds were synt hesi zed using simlar nethod:

\ NH
N
O NH

H
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N
8 my—n A
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# Structure MV Obs. # Structure MW Cbs. We me HN
-Nfil NH-NxNH OP O H 618 / 332 333 619 _ 468 469
wa 200606$2H2N 0 Method BN OO Cl1 C Oa / O bzpd#iugNds/o20446
BN2 5 A mxture of Pd(QAc)2 (9 ng), triethylam ne (17
mcroliter), triethylsilane (11 mcroliter) and BNl
(20 ng) i'n -DCM was hydrogenaéd-at latm at rt for 1.5
h before the reaction was filtered through a Celite
pad to give BN2 after renoval of solvent. 10 Mt hod
BO - -------- | The_fol | om ng- conpounds-wer e- gaper at ed

thr - Hot ecti on of the corresBo ng
startyng nmtyeni al using 50% TFA in DCM rt» m n.
Qbs. _éﬁ# tructure MV # Structurey Ve WO
479006/ b6 POR.US200%770207846 515 9 N 417 418
Nt NH 1 L
. H o) [I\I
\) /{ H )
474 ﬂ.d . 378 379 516 h'““d 417 . 418
~ :
HO
475 378 379 424 425
HO
\N-(NH
O\ NH
476 HN»<:§ 388 389 518 424 425
D .

a77 E:N.Cg'*’ 388 389 519 : 'ﬂ@S 404 495



O 620 NH 266 267 624 N NH OH 288 289 H N ~NNH N NH O

NH 621 O NH 266 267 625 320 321 HN H2N 1 ° NH O NH
WONBV068&20 7 N NH 274 275 626 320 321 HN~/  NHECT/U£2008020446

NH 623 O NH 274 275 Method BP WD 2006/ 065277

PCTI US2005/ 020446 -290 B(I)_ _Ri R2 RNNR2 RN R2
N ONONp NHR3 . ~ R3 3 *ot,. In 17 n
A NH
. N
O \“‘f(\lH :
388 389 520 @4’&@ 424 425
N NH
o)
\ NH - NH
N -
O NH dH
479 Hd 388 389 521 Z 425 42
>— . NH 6
\_,
\N NH
, o)
. \ NH = NH
N~( -
O\ NH Q./.H
480 N<__—§ 388 389 522 : 425 42
C | A\ 6
N\,
\
N__NH
o)
\ NH d NH
N -
O NH nH

425 426

481 CN'<E§ 388 389 523



n BP1 BP2 BP3 Method BP, Step 1 To a solution of BPl
(n=1, R =Me, R2=H, R3 = cycl ohexylethyl) (0.012 g,
w®208863xm0l ) in CH2A 2 (0.5 nL) was added 2, 6-pait/Usion®020446
(0.010 nL, 5 0.086 mml), AgOrf (0.024 g, 0.093
mol ), and benzyl brom de (0.010 nL, 0.084 mml). The
reaction was stirred at roon2b®zaperature for 16 hours.
. The solid was filtered, and after concentration the
residue was purified by reverse phase HPLC to yield
BP2 (n=1, R =Me, R2=H, R3 = cycl ohexyl et hy fei. 010 g,

0.019 nmol ). M me: 526.1 (M+H). 10 Mepagd BP, Step 2
BP3(n=1, R £Mgyy R2=H, R3 = cycl ohe S
prepared fr BP2(n=1, R =Me, R2= = 7

cycl ohexyl€pkd't) using 30% TFA/ DCM “H 426. 1

(MrH). Strdctlire M Obs.  WWe o NNH r 27 425 426
4825 \et hooK BQ 006/@6%273239PC}124U82005/020%6 - 291425 426
BoCBOC 2 RLWR2 Rf ~ NR2Z RL ,jR KOWoO> N3 '~

O-/NH1 1" R Step 1 O=~ R3 Step 2 O~

\
N
o)
\N%NH -
(@) \ NH ]
483 ﬁ@ 388 389 525 425 426
>— NH
r‘é)
"
H
v
N

\
N

\]//NH
NH
H
NH
AN

H

~
\
& NH
1 l\?; ’ H
N
484 N 390 391 526 9
—

v

425 426

. O NH
T r
A H
485  N- 390 391 527

425 426




HN N HN~ MeORa n n MeOn 4)), BO1 B0O2 BB Ove Owe

Met hod BQ Step 1. BQL was prepared according to Method
wW2006065207 a sol uti on of BQL(n=1, R =Me, R2=H, R8I/BS2005/020446

cycl ohexylethyl) (0.004 g, 0.007 mml) in CHCI 2 (0.3

m -) was added DI EA (0.007 nL, 0.040 mmol), acetic

acid (0.001 nL, 0.017 mnmol ) 2668t (0.003 g, 0.019

mmol ), and EDC (0.003 g, 0.016 nmol). The reaction

was stirred at roomtenperature for 16 hours. The
reacti on was_concentrated and purified by reyerse
phag%hHPL‘Q W' to provide B02 (n=1, R =Me, dRMHwmR3 =
cycl ohe Ryl ) (0.003 g, 0.005 A e: 627 1

P BQ Step,2: =1, \R =

48éycl o* (0. gg% %g% 15 mml,'—; rea?‘?—ﬁd 426
with 20% TFA/ Cl2 (1 nm) in the presence of

t hi ophenol resin (0.030 g, 1.42 mol/g) for 3 hours.
The solution was filtered and concentrated to produce
BO3 (n=1, R =Me, R2=H, R3 = cycl ohexylethyl) (0.002
g, 0.005 mol). MsS me: 377.2 (MrH). # Structure MWV
Cbs\W O NNH O=~ 628 H1 376 377 20 Methed BR WO
2006 0652‘].2( CTI US2005/ 020446 - 292 BOC NH

NH

N
390 391 529 N'C; 425 426

’ 3]
488 0 <i::§/ 391 392 530

425 426

1 H ~

489 391 392 531 425 426

H.N T )
Zoh d H
490 N 391 392 532

425 426




| f RNNNRZR N ROR3/ R3O Step 7 0=5=0 ~-(

Step 2/ R n HNMOMO/ 1 nn BRlL BRR BR3 W Ow
wokioboes2BR, Step 1: 5 To a sol ution of BRL( n=1pCRUSIB5/020446

R2=H, R3 = cycl ohexylethyl) (0.004 g, 0.007 mol) in

pyridine (0.2 m) was added DVAP (a few crystals) and

net hyl sul fonyl chloride (3 U#®ps). The reaction was

stirred at roomtenperature for 6 days. The reaction

was quenched with water and diluted with CH2Cl 2. The

organi c | ayer was renoved, and the aqueous phase was

extracted with CH2CI2 10 (3x). After conceh$@ﬂtion,

theyorown ré&gixltlé was purified by reverse@fhdse HPLC

to ébi}e{d h=1, R =Me, R2=H, R3 = cygl afexyl et hyl)
491( 0. 003 g\ 0. nmo M g;, 663. 2 . t ho

BR, Step 2: 1% BR3 (?@1, '\%Z:N?,e’ Resk( R3 = $hs 420

cycl ohexyl et hy was prepared fron$NBR2(n:1, R =M,

R2=H, R3 = cycl ohexylethyl) follow ng a procedure

simlar to Method BQ Step 2. Ms me: 413.1 (MtH). It

Structure MVCGbs. me ONNH SN 629 H 412 413 O

Met hod BS WD 2006/ 065277 PCTI US2005/ 020446

392 393 534

492 428 429
NH
A

493 392 393 535 O;\Q/\O 439 440

/
Q
T—N
2 H N @’\,H o N%NH
ass NS ; 392 393 536 O 439 440

d ¢
2 nik—N 0=\ AH
H
N A
495 N 392 393 537 ’d |
~ ; ! 442 443



- 293 BOC RL NJ, NRR Ph RNJIN_ R Rl R62
O ~RPh.NNOOR3 ONNH O~-"'" 3

HN N "~~~

~/ 1 N
"7JJJ n

wo20dblosYDO- Me n ON BS1 ONH n W Ove BS2 \ /pd88S52005/020446

Met hod BS Step 1: To a solution of BS1(n=1,
R2=H, R3 = cycl ohexyl et hyl)
in CH2CI2 (0.3 nml-) was added6phenyl
The reaction was stirred at
The reaction

dr ops) .
for 16 hours.

R =Me,

5 (0.003 g, 0.006 nmol)
i socyanate (2
roomtenperature

was concentrated and

purified by\r ner se phase HPLC to provide BS2 (n=1,

R = = = cycl ohexyl ethyl) (0.002 g%fwiooz

mol ) °meM823.5  (MrH). 10" Met hod BSO_

Conpo = (n=1, R =Me, R2=H, R3 = ¢ @eylethyl)
496)\as S LN 0 t h@osanm3cossh t| ons BQuao

St ep % e i xture prepare o ve reat ed

Witr |C}I(O 006 g, 0.25 nmol) in MeOH (0. 3 n1 ) for 2

hour s.

The 15 reaction was concentrat ed,
residue was purified by reverse phase HPLC

and t he

BS3 (n=1, R =Me, R2=H, R3 = cyclohexylethyl) (0.0012

g, 0.002 nnoh? MS me: 454,

bs. N—¢

498

- o

§ O N);NH
104 N
C§ H
N1
500 H'

1 (MtH). Structure MW

\ONH
N
402 403 539 n"'d
A _/_/ 442
Nsv/
. _fNH
0= __NH

402 403 540

_/_/“@\ 442

N
N

405 406 541 A

N .
LFO 1ek—N|
% H
406 407 542 H“d 445

to furnish

443

443

443

445

446



VW A\ / ONrNHNH/~,,, N O-r-CH®630 HJ) 453 454
Met hod BT WD 2006/ 065277 PCTI US2005/ 020446 -294 R, NH
wRiooblobyN O NH ONH R3 R3 1/ H Br R2i  BT1lp@252005/020446
Met hod BT: To a round bottom flask were added conpound

BTl (R =Me, R3=Me) (100 ng, 0.29 mmol), anhydrous
toluene (2 m), 3-am nopyridRA8-(55 ny, 0.58 mmol) 5
and 2-(di-tert-butyl phosphino) biphenyl (17 ng,
0.058). The,solution was then degassed by N2 for 2

m nut es bech MhO t-Bu (61 nmg, 0.638 mml) and .

Pd2( dba) ng, 0.029 mmol) wer ed. The
reac —s irred at 80 C for 22 urs. |After
cool dowy to roomtenperature, the r e Sy |¢=ﬂ'\'HNas
pour ed t@i"b wat er and extract ed /byCHzC
S0t onbi ned “ergani c | ayeinswasort heas dr i gr NR2S04. 459 460
After the filtration, the concent"fa d res
separgted’by TLC (CH3OH CH2Cl 2=1:10) and rever
phase\HPLC (10% 100% acetonitrile in water w 0.1
%ormc acid) to produce the desired conpound BT2
(R =Me, R3=Me and R21= mpyridyl) as a formate salt

(23.6 ng, white solid, 20%. 1HNMVR (CDCI3) 8 7.50-6.90

(m 13 H), \NS ;\,ﬂ,(s 3H) MS me 358 (M+H).

O 0
NH ﬁ |
? O N);NH
IR N
H

0 406 407 544 Nd
)\\/NH - H

\
PN %\O
503 O 406 407

Method BA
CO,Me F{OH Br
E — G wl
|
Bn Boc éoc
BA1 BA2 BA3

Method BA, Step 1:

BAT1, prepared according to a literature procedure (Terao, Y; Kotaki, H;
Imai, N and Achiwa K. Chemical and Pharmaceutical Bulletin, 33 (7), 1985,
2762-2766) was converted to BA2 using a procedure described by Coldham, |;



tructure MW Qbs. Obs. # Structure MW W W NH
IﬁNil [IN 1 NH O HN HNkN' 631 347 348 632 O 356 357
w@bidstodsyNH  HNXN HNAN 633 / 10 357 358 635p@Mu20885020446
358 N PN WD 2006/ 065277 PCT/ US2005/ 02044_6 -295 NH NH
i N HNXN- rN N H\xN 634 0 357 358 636 ~ | -_/ 358 359
1 Method BURLR RIL ONSZOS ONNBoc jmNHt NH
NHR3 t/ RBMR TFA HN ~N Nn Cbhz n Cbz BUlL BU2 BU3

CrapnelRK MyFergandet) JSCNMdBeteyQ). INBod FritiotRN. (JﬁWHa/ of Organic
Chemistry, 67 (17), 2002, 6185-6187).
H NMR(CDCls) for BA2: 1.42 (s, 9H), 4.06 (d, 4H), 4.09 (s, 1H), 4.18 (s,
2H), 5.62 (d, 1H).
5 Method BA, Step 2:
BA3 was generated from BA2 using a literature procedure described by
Winkler J. D.; Axten J.; Hammach A. H.: Kwak, Y-S; Lengweiler, U.; Lucero, M.
J.; Houk, K. N. (Tetrahedron, 54 1998, 7045-7056). Analytical data for
compound BA3: MS m/e: 262.1, 264.1 (M+H). 'H NMR(CDCls) 1.43 (s, 9H) 3.98
10 (s, 2H), 4.11 (d, 4H), 5.78 (d, 1H).

Method BB
R! S
0 N
N
NN 1 0= _NH
3 -
R SCN-R R3 +
H
N )
Ve . n
Boc BOC/N )n
BB1 BB2
TFA/DCM
Rl s
N
0 NH
R® +
H
HN )n
BB4

Method BB, Step 1;

15 Compound BB1 (n=1, R'=Me, R3=cyclohexylethyl) was converted to BB2
(n=1, R'=Me, R®=cyclohexylethyl) and BB3 (n=1, R'=Me. R°=cyclohexylethyl)
which were separated via a silica gel column eluted with EtOAc in Hexane (0-
15%).



Meo N MO N Hgn' n n BU6 BUS Bu4 5 Method BU, Step 1,

To a round bottned flask containing BUL (m=1, n =1,
wRmebes27R3=Cycl ohexyl et hyl ) (99 ng, 0.307 mMmuPQT/0$200$1€20446
trifluroacetic acid salt of pyrollidine derivative in

5 mM of DCM was added (86 L, 0,614 mol ) of
triethylam ne foll owed by a%dhi on of (76 ng, O0.307
MRA (AN xycar bonyl oxy) succi ni m de. Stir at
roon‘%ﬂfydtgﬁbéyéﬁgfe for 18h. Dilute the m xture with
DC® : it R ' ¢h3

camubund BBt (nwilt R'spfe & %Xﬁﬁ%\b@? “@WE‘F&’ from

| l,ect; the @rganic portion and dr
BB%%%%%M?, R shveabentethyh usim 20%PTFAfry DGMSsi | i ca gel

ch : t with O to 6Q% WD 20116/ 065277
porORTEHTG Bhriti ey dharalel viine simlsyiothod | of d
B2 (m=1, n =1, R =M, R3=Cycl ohexylethyl) (130 ny,
0.284 mmol, 93%vyield). M5 nie: 458.1 (MtH). Met hod
BU, Step 2, 5\r'\ll'o & solution of BY2 (m=1, nx1,8

R =Me, R3=Cyclohe Iethyl)(lN inl mM of oH

vi al and’ sRake at~H oom ' L&l for
m xt ure g concentr at ed . The

0
NaHCO3 and Boc20O (87 ng, 0.398 mmol) were adggg.
10 sol ution mpgure was stiriggd at roomtenperature
for 18h before it was concentrated and the r due
purified by silica gel chromatography using
Et OAc/ hexanes to yield IS(Ba?hB m=1, n=1 R =M,
R3=Cycl ohexyl ethyl) {90 H§ e mol , 58% yi el d).
1 M5 me: 541.1, 441.8! (Mgd). 15 Method BU, 1ep A
R .sgbution of BUS (m:N—,-/(n =1, R =M, %‘N_(%PH
=Cycl ohexyl et hqu 90Mg, 0.167 mmol) in m,of

O EH was hydr ogena %q, singl 00 my of Pd( O 2- '\( 0%
\1112 at “Tarmfor I h) Jhe reaeti-on m xtur&whs
pitered through a pad<Qf di atonaceous earth t he

pad was washed vvi@t,@ )SConcentrati on °f5t e
i R N
I)(;lzct ed organi L4 )R N )n
o O
BC1 BC2 BC3

Method BC, Step 1;

Compound BC2 (n=1, R'=Me, R®<cyclohexylethyl and R'®=m-Pyridyl) was
obtained from BC1 (n=1, R%Me, R®%=cyclohexylethyl) using method L step 2.

Method BC, Step 2;

Compound BC3 (n=1, R'=Me, R®=cyclohexylethyl and R'™=m-Pyridyl)
was obtained from BC2(n=1, R'=Me, R®=cyclohexylethyl and R"®=m-Pyridyl)
using method L step 3.

The following compounds were generated using a similar method:

Obs.
# Structure Mw # Structure Mw Obs.

m/e mle



?0 in vacuo yielded BU (m=1, n =1, R =M,
R3=Cycl ohexyl ethyl) (47 ng 0.116 mmol, 70%yield). M
wort@s/0éfd7z 1 (MrH). Method BU, Step 4, To a Vi abCT/US2005/020446

contai ning 10 ng of powdered 4 4 nol ecul ar sieves was
added 3- 5 net hoxyphenyl boronic acid (60 ng, 0.395

mol) then 3 ml of anhydrous2KBGH. To this mxture

was added pyridine (100 nml, 0.650 mmol ), Cu(OAc)2 (7

ng, 0.038 mvol), and BWUA (m=1, n = 1, =Me,

R3=Cycl ohexyl ethyl) (7.83 ng, 0.019 mmp|) pand the

m xture was stirred at roomtenperature for=3ih

beforeH,+;t(,'qvv%s quenched with 0.25 m HQ niain
met hanol\spl ution. The reaction m xt ract ed
Wi t I DCM and t he organic | rs were dried

523nd cpheént rate’i n ¥4 uod7orhe5thesi was purified!l 412
Vi a aoreverse-phase HPLC to give a Ppr ct which was
treated with 5nml of 40% of TFA in for 5 h. After
renmoval of the volatiles, the residue s purified
using a reverse phase HPLC systemto furnish BUS (m
=1, n =1, R =M, WD 2006/ 065277 PCT/ US2005/ 020446
-297 R37Cycl ohexyl ethyl and R21=m McOPh) as the formc

acipgh.SaNt 60.7 ng, 0.0015 nmol, . 30N %yi@ld). VS
e #

nme: 413 (MtH) . # Structure MWV Qbs.
Struc MVnme \ NHNHp NNNH Nﬂu 637 358 359
638 4 N~ Method BY R4 OH R3. CHO
+ c (S :
553 N 388 389 575 N 416 417
0O O
\ NH N\ NH

554 O 388 389 576 S 416 417

HN§(
555 VWS, 388 389 577 Oj/ 416 417



R3X Rs 4 O~ H 5 BVl BV2 BV3 Bv4 BV5 Mthod BV Step
1: The nethod was adapted froma literature procedure
wa Rmgesy7 al ., Tetrahedron 1992, 35, 7265- 727H)1/462085/020446

hexane sol ution of nBuLi (4.4 nL, 11 nmmol) was added

to a-78 Csolution of BV2 (R4 = phenyl), (2.0 g, 10
mmol) in THE (47 nmL). After-@I3m nutes at -78 C, a
solution of BV1 (R3 = 3-brono-4-fluorophenyl) (2.24 g,

11 mmol) was added and the reaction slowy warned to

RT over \18 4 The reaction m xture was qu_@t‘hed W th

X

saturate ‘gmmnl um chl ori de sol ution an ract ed
with /. H(2 x), dried over 15 My S049and
concentr ter vacuum The resulting (H
ubjgct \t 0 ica I ro ogr aph i N§ 10%
%5 t QA xanes 1o gi \:;géea a%qteg’;%l id ="3. 416 417

br opa- 4- f | uor ophenyl and R4 = phen (1.69 g, 4.23

, 429 .1H NWVR (CDCI3) 8 7.61 ( 2 H, 7.27 (m 3
H, 66949 (m 1 H, 692 (m 1 H, 6.68 (m 1 H, 3.15
(bs, 1 H, 2.57-2.73 (m 4 H, 1.89 (m 2 H. 20
Met hod BV Step 2: WD 2006/ 065277 PCTI US2005/ 020446 -
298 A §|O| ution of BV3 (R3 = 3-brono-4-fluorophenyl
and =Neieenyl) (1.69 g, 4.23 nmol) in acgfone (40

L) V\%g sl.ow y added V|a addi tion funnel m—d aoCcC
sol ut i

(200 nL) and water (7 5'

nmol

m xtuge was skow y rmeg to RT, and u he ter 60
ST inutds with 10% 5 3Muectd Na28cs. st ~di | uting @4 h 425

CH2( 2,9t he | ayers were separat ed, the organic

| ayer washed with water (2x), brine 1x) and dried
ovef MgSO4. Concentration under vacuum afforded an
oi | which was subjected to silica gel chromatography
using 5% Et OAc/ Hexanes to give a solid Bv4 (R3 =
3- brono- 4-fl uorophenyl and R4 = phenyl) (690 ng, 2.24
nmol 53% 1H NMR (CDCI3) S 8.19 (m 1 HnN7.93 (m 3
H, 10 7.66 (m 1 H, 7.50 (m 2 H, 7.I\26(’(m1|—|)

|

s The0 /\O
N
0)
558 /\’er Y 390 391 580 ?N 424 425
\ NH
N
0=, _NH
559 402 403 581 N 424 425




Met hod BV Step 3: BV5 (R3 = 3-brono-4-fluorophenyl and
= phenyl and R=Me and R2 = H was prepared from
wBWhe/ 68377 3- br ono- 4-f | uor ophenyl and R4= phenybQT/USi00§020446

Method 15 AS, Step 4. # Structure MV Cbs. W #

Structure MWOhe. W NH ~NH NN NHONH Br Br 639
361 362 640 | i / \ 361 NA -B74!-0 WD 2006/ 065277

PCT/ US2005/ 020446 -299 Method BWRL R1 O N rNBoc 1 .
R21-Br O N N N Pd2(dba)3/LHVDS N 4R4 Phosphi ne Li gand

R& 2. TFARRL NN ) n Hn BW BW 5 Jw an
oven-dri sd al was added Pd2(dba)3 (15. ‘%% 0.0168
nmol ) an ¥ (D -t butyl phosphi no) bi phe {\' 0.0 nm,
0. 0336 foll ovved by addition of a s |\}L|ltl of
BW. (R4 ; and n=1) (56.80q .1 I
60 2 mr oud0ZHF 403 2=B8Hopyr - (17.0 m424 425
0.1 o was added fol |l owed by htion of 0.80 nL
of

| . NH
HNay M 20 o,
N§(N 4 H/b
o .
561 YN 9 402 403 583 N 425 426
(@]

@)
562 584 425 426
N/
N
\ NH
] N
O M=nH o N
\\\% 1 H ':l
N 0)
563 0 404 405 585 N 425 426



1.0 N LHMDS solution in THE The reaction m xtures was

stirred at 35 C for 90 min 10 foll owed by addition of
wok@bloesad fil teration through a silica gel padpCT/us2005/020446

Purification by silica gel chromatography (0 to 100 %

Et OAc i n hexanes) vyielded the product which was

treated with 5 nL of a 30%._FA in DCM solution to give

BW2 after concentration and purification via a

reverse phase colum (R4 = Me; R1 = Me; R22 =

2-pyridyl and n=1) (69.3 ngy, 99%. Eg?LC%B (me):

416.2 15 Method BX R1 Rl i Boc Boc H N OyYN

NN N2 N RA HOL" ) HO) H2 ! BX1 BX2
LB (=

BX3\ 20 Met. A
Me an H(0.78g, 3.63 mol) in m_"of >anhydr ous

564DVF, ®vas—added N- Bao4N -4o8t hydsst hi ourl\éa (0.70g, 3.%B 426
nmol ), EDCl . (0.90g, 4.71 nmol §Aand di i sopropy]
.5 nmL). The m xture was rgred at RT for

et hyl am ne (
16h before it was quenched with water\ extracted
with Et QAc (3 x 50 nlL). The 25 organic solution was
dri ed, concentrated and the residue chronatographed
via a silica W 2006/ 065277 PCTI US2005/ 020446 - 300
gel colum to yield BX2 (RL = R4 = Me and wH= 1)
(1.23g, 10Q% . ES_LCVB (mfe): 340.1 N~

O,
(o]
565 //}N 404 405 587 N 425 426
\

404 405 588

425 426

410 411 589 425 426




Met hod BX, Step 2 5 To a solution of BX2 (RlL = R4 = Me
and n = 1) (1.23g, 3.63 mmol) in 40 nL of anhydrous
w(d tisse7added tri phenyl phosphi ne (1.43g, 5. 44ramru005/020446

and the m xture was cooled to OC foll owed by sl ow

addi tion of diisopropylcar b032¢m de (1.07 m, 5.44

mol ). After the m xture was irred for 15 mn at 0C

ni cotinoyl azide (Synthesis, 2004 (17), 2886) (0.66g,
4.71 mmol) \pas added in one portion and the reaction

reac@ Oy _Weis diluted with EtOAc (200 rrL)\ fﬁtl vvashed
with wafer (3 x 100 nL). The residue fr? hjge organlc
purified through a silica ge

, m
yield ct azi de |ch vvas hydg o ti usi ng

56820% pd( ) 2L (0. 64y ‘Wh o wht 2i3 491
- 0= 1). ES_LCI\/IS (nrie) 33 15 Met hod BY

oW ng comnpounds were synt hesi zed usi ng met hods

to Methods AOor AP. OOO\ O Br Br | Br j

I VI ad N i Br BYl BY2 BY3 BY4 20 Method BZ The

foll owi ng am noaci ds were generated using nethods

simlar to Method D C Br OO O 60- N O BzZl1 Bz2

411 412 591

570 Oy N 411 412 592 0 439
D O
o ‘
N
AN
st [ 411 412 593 439




5 Method CA WD 2006/ 065277 PCT/ US2005/ 020446 - 301

RI5 OO R16-N~p 5 NTOHN-Np HNV-R4 HN-- R4 R3 R3
wWEAD6/@#277 Conpound CA2 (R3 = R4 = Ph; Z = m pheowUs1wes/020446

R15 = H and R16 = cycl opentyl) vvas obt ai ned from CAl

(R3 = R4 = Ph; Z—mphenylen? 5 =Hand RI6 5 =

cycl opentyl) using a nethod %1 I ar to Method G
- Method CB The foll owi ng conpounds were synt hesi zed

usi ng net hdds simlar to Method E and/or AX. NH2 o-

NH2 0- No-\1200- HO O HO O HO-O HO & 1 CB2 CB3
CB4 | MotHag OH TBS.p 0 OO TBS O TBS S TBS..O
S-r'«lr z N~v 11 ~~1 " sJ %

sl 0 o Br O.

0o o oH
572 N
o 411 412 504 _ N 439 440
\ \Y
N /
573 411 412
Method BD
R!? S 1
Rl s \ Rl NH
N— N— N—{
o NH } 0 ) O NH
R ’ H —_— H
R‘5 15
HN R?__N
. 0]
5 BD1 BD2 BD3

Method BD, Step 1;

Compound BD2 (n=1, R'=Me, R*=cyclohexylethy! and R°=Ph) was
obtained from BD1 (n=1, R?%=Me, R® =cyclohexylethyl) using Method N, Step 1.
Method BD, Step 2;
10 Compound BD3(n=1, R'=Me, R®*=cyclohexylethyl and R™=Ph) was

obtained from BD2 (n=1, R'=Me, R®%=cyclohexylethyl and R"®=m-Pyridyl) using
Method N, Step 2.



ccl CC2 CC3 CCA4 CCS CC7 CC6 15 Method CC, Step 1. To

a net hanol solution (20 nL) of CCl1 (5 g) cooled to O C
wowemeackded sodi um borohydride (1 eq) and the PEBUS100§1020446

was stirred for 30 mn before the reaction m xture

was evaporated to dryness then extracted with

DCM wat er. The DCM fractions 268re pool ed, dried

(I\/gﬁ'g ,. filtered and concentrated to dryness. The

cru Zﬁ?"@lﬂ/mﬂ CoRpoR0dswase geaaratad 2@ing-a sirhilanArtideys

DCM To this solution was added t- .

utyl di meghyl chlorosi |ane @bs.eq.) and i m dazole (2

gq.). Theéﬁr%‘ﬁ'drtei on wvasMWirred ovérnight SirudRirebef or e mw Obs.

it was quenched DCM and sat Urfat ed NaHCOB, The organi c m/e

WO 21) 1) 61065277 PCT/ US211115 /112114 4 6 -302 phase

was dried (MjS(), filtered and evaporated to dryness

to gi-we crude protluct CC2. Method CC, ¢(Shep £ NANH

literator e—grdoedure was adapt ed (Aust 4. N1990,

5963(7), %¥¥5). Qonpound,,OC2 (50 glod N ESSAY. JTHE was

added to nerc oxi de (1.434 eq.) Bnd boontLi fLhori de 460 461
etherate(1l.6 exY) in 540 nL. of THE/ H20 (5:1) the

m xture was stirred under nitrogen for 2 h before the
reacti on was quenched wth saturated NaHCO3 (aq.) and
ether. The ether phase was dried over anhyd. Na2SO4,
filtered through a silica pad 10 and concentrated to
give crude CC3. Method CC, Step 3. To CC3 (10.4 grans)
in 200 nL MeOH was added 1.1 eqg. of sodi um borohydride
and the mixture was stetlest B 30 min before the
reaction mxture was conpcentrated and 15 the residue
PRY titd oned in DCMHZO.R\TD%Sor gani ¢ phase was &{i eghH
over<Na2s04, filtered a oncentrated. The resiMmg\‘

ctwomat ogr aphed t O Fbr oduct CC4. Met § H
Compaound CC4 (2g%\ in 5 nmL. anhydrous was

is(1l,2 20 di phenylp phi no)yethane (DPPE;

)for 30 mn. Thejre
n R16N\n/
O

BE1 BE2 BE3

Method similar to Method M was adapted for these transformations. The
following compounds were generated similar methods.

Obs.

# Structure - Mw # Strﬁcture Mw Obs.
m/e m/e
597 405 406 598 439 440

Method BF



599

hexane and poured over a silica pad. The organic
sol ution was evaporated to give product CC5 as an

w@Rdos/063FNVR (CDCI 3) 5 5.72, br s, 1 H, 4.18, pcT/US14p5/020446

3.83, q, 2H 2.00- 2.10, m 2H, 1.76-1. 81 m 2H;
1.43-1.56, m 2H O0.84, s, 0.03, s, 25 Met hod
CC, Step 5. Conpound CC6 vvasElé%nerat ed from CC5 usi ng
a simlar procedure in Method E.  Crude conpound CC6
was purifged by flash chrdhat o8t aphy (gradi et ONH%
Et OAc N4 hexanegts Tgo iso were isol ated ¢Ury ng
,.pn i somel’ A whi NHed first
B. ISC]VER‘GA 'H- (CDCI3) 6 7.26g8°§7, M
5H, SR PElHEil s, LH5. 02, 0, 2H  4.08, br
s, 1 H 7 5 3, 08,

7 hH 2.58 d, 1
2 9H; 035043/

iy 3H 1. 33451
m 4)-0) 0. 01, s
21) 1)610652%7 PCT/ US211113"% 112114 4 6 - 308'8 SOVER B:
"H- N 3)67286736, 5H 5.56, s, 1 H -

5. 39NPB'GP?CIH 5.06, q, BA:E'U15 br s, 1 H BFE1, s,
SI—Me’ihﬁd BE,,Stbp-u 2. 70 d "1 H 1.60-1.90, m 4H

@éthd 0 3\{1 s, 9H, 0.37-0.51, m 4H

0. Qd sigpl af\fP %fh%f%,.sé@ﬁérwas alﬁﬁdiQ%ha syiteesi|of BF2 (n

1, F”/EIM@%@CW%%e@W tC]rqg?%?pg,q? gﬂ?trsﬁ/gio tai ned from CCB

(i somer cg t'hroug BAF in THE for
30Meithod BF,0Skep 2y extraction with et her/vvater The

or Was and four tines
i PR B o8 TS ol wBead iien tor BikransTamsmien.

on'Elae Yo lidwi nd8 wéte QenefAR A

dri ed overEgl\IaZS fil ter‘c)ed anddg{/églg@orbg?le %@th‘@?j\%/

product CC7 in 94%y| el d.opd+ NVR (CDCI 3) 6 7.28- 7.39,

m 5H;, Stré@urebr s, 1MW 5.49, br#s, 1 H 5.10, sguctird® mw

502d1H409 brsmTH 3.72, s, 3H 3.14, d,

1H 270, s, 1 H 1.79-1.87, m 2H 1.64A 1R m 1

H 1.53-1.67, m 2H 1.44-1.53, m 2H ; Nl—{Bl 1. 39,

m 1H, 0.35-0.54, m 4H 15 0
|

HNs N0 ~
/\/\»&t\\o 376 377 604 N

397

390 391 605 397

Obs.

m/e

398

398



Met hod CD O Rl HO NHBoc NHBoc R NH2 NH Ra | BX NHBoc

Ra 01 R4 reductive amnation Br CD1 Br CD2 CD3 Br R
wO 200blobdiy~ NH R 1. TFA NH R21B(OH)2 NH Ra Ra pCr/usod20446

Suzuki R21 R21 = aryl, heteroaryl Br CD4 CD5 Step 1:

tert-Butyl 2-(3- brormphenyl)_zéboxopropan 2-yl car bamat e

To a solution of tent-butyl

2- ( 3- bronmophenyl ) - 1- hydr oxypr opan- 2-yl car bamat e ( CD1;

R4 = Me) (1.5 g, 4.6 mol) in EtOAc (150 m -) g

reflux was added IBX (3.82 g, 13.6. mmol,Nsfeq).

Ref | ux was gomtll\pued for another 2 h an®

m xtwr e was, g ,@ﬁed to RT. The white precipttate was

filterad d the filtrate was concentraHe.
1| gel
1)%1965277 397

601 esi due urifiedsdyy clyonatggy aphy o
by eluting w Et OAC/ hexanes to give WD 2

PCT/ US211115 7112114 4 6 - 304 1.0 g of
tent-butyl 2-(3-bronophenyl)-1-oxoprop yl
carbamate (CD2; R4 = Me) as a colorles il. 1 HNW

(CDCI3) 8 9.42 (s, 1 H, 7.69 (m 1 H, 7.60 (m 1 H,
7.55-7.40 (m 2H), 5.85 (bs, 1 H), 1.96 (s, 3H), 1.56
(s, 9H). 5 Step 2: tert-Butyl

2-(3-bro nyI) 1- (et hyl am no) pr opan- 2- y\l_?ﬂ'?barrate
To a soI n of tert-butyl

2-(3- br & yl ) - 1- oxopr opan- 2-yl car bamat %
wH
602 /IAF

/

O
603 N 397 398
=N
b

Method BG
\ \
o) o) H
07\¢N—2 0=\ _N-Z
A R3 Step1 W R3
S g
HO" (o]
) n ) n
BG1 BG 2

Method BG:

To a solution of BG1 (n=1, R3=cyclohexylethyl) (0.136 g, 0.31 mmol) in
CH.Cl, was added 2,6-lutidine, AgOTf, and butyl iodide. The reaction was

stirred at room temperature for 96 hours. The reaction was filtered through a

398

412



Me) (1.0 g, 3 mmol) in dichloroethane (50 nlL) was
added nethylamne (0.48 g, 6.1 mol, 2 eq) in water

w@ 3@¥pearmd 1 nL of AcOH. The sol ution was al | or€erjUS05/020446
stir at RT for 1 h followed by the addition of sodium
triacet oxyborohydride (1.8 9p ? 5 mol, 2.8 10 eq).
The resulting m xture was st|§ ed at RT for 16 h and

30 th
pacti CRane i re M1l W@éoconﬁeoke{sed"g&mérre%@ué“u%smimed by
snhcpwmmetbgmaph;cm d)()ﬁ%OIf@Ré}’YleS?ﬁnéé t?‘i‘érrﬁ&ﬁ 2 ?rb”l{ ' ng

3 GH t | ve 0

R "(g%?é}’ %ﬁﬂwgh ')bl_{ rf@t"r%ﬂ Ql,rﬁ? BB)rpnmhaB(}%y;éld)arp@Tﬁpg

426(1@@30@1) = M, R4 = M) as a colorless oil. 1H N
(CDCI3) 'S 7.47(bs, 1 H, 7.37 (m 1 H), 727(m1H)

15 'he 3allqwing ToR)poLEIOF ak
2.45 (s, qvgﬂo ?D 74 (s, agtomp 19911)5’ S'@, gﬁq'%fﬁ??\/ég?*esn

rnfe 342.9 (MHH) +. St :oH

4- ( 3- Bronophenyl ) - 1, 4- d| 1 5 +a1 dazol i di n-2-i m ne
tert-Butyl a

2- ( 3- bronmophenyl ) - 1- | am nq) pr opan- 2-yl car bamat e

(CD3; RL = M, 20R4 (0 g, 1.8 mmol) was

di ssolved in 25% TFA in DCI\/IéZ ) and the mxture
was left stirring at RT %L In. The mixture was :
concentrated in vacuo ppdhbpegHr esi due was redi ssol ved
in CHCl 3 (20 nL The sol ution was washed with 15%
NaOH (10 nL) a che aqueous |ayer was extracted with
CHCI 3 (3 x 1OomL)<N —phe conbi ned organi dyer was

dri ed over and conr% tated in vacu g| ve
0.33 g (ﬁé’% of crude 2- (3- br ogppheny! )BN1L- net hyl
pr opan- 1, 2 ine as a coI orless o H NI\/R (CDCl 3)
S765(t J N7 H, 1 H, 7.41-7.340m 2H, 7.21
(t, J =7.8 Hz,BH1H), 2.86 (dd, J = 11.4450.6 Hz, 1
H, 2.64 (dd, J =11.7, 0.6 Hz, 1 H, 2.38 (s, 3H),
1.54 (bs, 3H), 1.43 (s, 9H). NS(Es%%zra\/e 242.9
(M+H) +. The conpound was used in the hext step w thout
further pypification. 30 To a gplution o )

2- ( 3- briwrophenyl ) - NL- et hyl pro 2-di ani ne (®12sg,

0. 50 H in EECH (10 L ﬁ;\%ed BrCN (0. Q7
0 N .4e:§)‘_e_pih ) ( 8%%

Qs 7 e m xtur S stirred a

_ concent r atRl® | HCUO. The ResI pBS
red 9 CHCI 3 (200! nd the sol utor S
washed’ Wi t % NaCOH (10 ni) \" The aqueous WO )n

2006/ ®@E277 PCTI US2005/ 020446 305 | ayer was
extracted with CHCI3 (3 x 10 nEB" and t he conbi neBH3
organic |ayer was dried

Method BH, Step 1.

Compound BH1 (n=1, R®=cyclohexylethyl and R'®=n- -butyl) (0.060 g, 0.12
mmol) and 5% Pd(OH),/C (0.040 g) in EtOAc (1 mL)/MeOH (0.2 mL) was stirred
under an atmosphere of H, for 20 hours at room temperature. The reaction was
filtered through a pad of Celite, and the solution was concentrated. The crude

product mixture BH2 (n=1, R®=cyclohexylethyl and R'®
to the next step without purification.

=n-butyl) was carried on

Method BH, Step 2.



(MgS™), and concentrated to give 0.14 g (100% of
4- (3- bronophenyl)-1,4- dinmethylimdazolid in-2-imne
wq gindneR77 = Me, R4 = Me) as a colorless oil. 'PeDiVR005/020446
(CDCI3) 6 7.42 (t, J=1.7Hz 1 H, 7.35 (dd, J =
81 1.7 Hz, 2H), 7.15 (t, 8281Hz 51 H, 3.62
J-93Hz H),3.538 = 9.0 Hz, 1 H), 3.08

ﬁ_&&fhtl E%{-ﬁ) fr\—13 'ﬁ3'=cyl>/§ohé>%/%t)hylnér?d I2?§§—n1 butzyT)Ow;s
convde ited (Basprbul Mturﬂ rxﬂHBetﬂ)ﬂHP BARBH3 Jus‘}igdé pANIN 'SEPm aarzt%I !

I Mmne

Met O‘é 5/2 §F6tnrﬂ>pﬁeﬁw)<ume M@Smu(gdnedzby s.d%m galmrgon%té g%} Ring
r ophen oroni c
EtORGeREREs to Vit HifH (n=), £PEMe, FR-eVa ohoxyiotyhand Rioen buty)
5 (o1 503% l@ytdrailﬁsnmdﬂaﬁe% yualdpllh)qd B9 (ﬁ—l%zﬁi ﬁ 2y efoheXylethy and
R SR\ 0B B0 ol s 4y iet)z r BHA1A1 Ot Ao 15

AT RSSO 305 g s feo?%‘ria‘imu

?=Nie e °=cayiotieixy iy Ve
elﬁt ed 15 v(:x?h Ty\frﬁemm %@w é:"ila'ZreL h@ﬁgﬁgl uants

were col l ected and concentrated.to gi ve 0.019 g (63%

10 ofMethod BH, Step 3.
4 3-(3,4 4-difl uor ophenyl ) phenyl ) - 1, 4-di met hyl i m dazol i

popnmwﬂmast AR=Me, Me*=ciéloheld etr\mm R'°= 8iyy(0.082
g, 0. &zf;rr%&k LW&{B é’r%g%%saﬁg‘&ﬂ'(%e RE:&I)A'ed 8348yc(lame>qgethyl, argd

RY=i2bugyl @. 0881, ob4@6m£r&>rg e vighidn b Hefo Gt o Wethod
A, St‘?po#qgl%%%ﬁpz TgM+H)OR75 Al ternative Method CD, Step

* o oo or g P A YR BER b g, Symia el
2- ( 3- bronmophenyl ) - 1- oxoprﬁg&an 2-yl carbamate (CD2; R4 =

# )5 Me) $fuciu@ 8.2 nyRy}) di chl,oroeth 40 mL) was Obs.
added et hoxyl ani ne hydragdhl or i %Jl#e (0. 8$}§‘°§‘ir6 7 mml"'W

1.3 eq) and m_ of AcOH. The solution was allowed to ™e
stiy at RT ﬂ'\,or 16 h. The reaction m xjure wasj
content r ated y¥dHgi ve the oxime intexk rredl aQ.N\;l;m.,
OXi ad"{r§sol ved in EtOH (20 m -) "
bor gRg ridnne lex (0.74 g, 7. ) added
608 dropvvi Af sti %”ng 2 r.t6TLr Y , 391 392

reaction m e was concentrated i n vacuo.

resi due was reéedi ssolved in DCM (50 ml-) and was
with water (3x20 nlL). The organic |ayer was dried
(Na2SO™4) and .

|
© N\FNH
AN

H .
(olIT
609 O 391 392

Method BI
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15

20

concentrated to give 1.6 g (54% of tent-butyl
2-(3-bronophenyl ) - 1-

w( p@bleseyam no) propan- 2-yl carbamate (CD3; R =pcves20081020446
= Me). 1H NWR (CDCI 3) 8 WD 2006/ 065277
PCT/ US2005/ 020446 -306 7.60-7,10 (m 4H), 5.82 (s, 1
H, 3.90 (s, 3H), 3.70 (m 2?%3 "1.80 (s, 31-1), 1.40
(s, 9H). The ¢rude conpound was used.in the next step
wi t hout furtherg purification. Alternatlv}‘b Met hod CD,
Step 3:/4- (355 nﬁphenyl) 1- met hoxy-4- 5 H
nmet hyl i Yy dazol (. n-2-i m ne Pert-BwW Yyl

2- ( 3- bronmophe yI) 1- (rrethe*y&mno) ropans ‘2 V
car bamay.e , Oove, R4 4.4 mol)
was di sSol in TFA.nDCM(29'r@ ‘

m xt ure was Ieéii ~ ring at RT for 1 The ure

was concentrated in vacuo. The residue w8

r edi sdaliore of Bil ( ammg(@04mmm@ndn\w@qu ML was%dx%%g

usmgggfpggzgéoq%hﬁh ﬁ%gﬁ%%%a Fi Warid Séiygfg@g gy/@ﬁe edabtree’s
catagise valvtEeitie cRasd ﬁi&‘§)¢§iéﬁﬂh§§' gc%ﬂgﬁ[o (\lgﬁpgéﬁ hgugwfv\@ysstem

ssol ved in EtCH
was rﬁﬁéfge%ﬂghiﬂlﬁ’&ge%@%rarﬁ iherfieagtian was s‘tmred]@t foont he

oS30t EAREEAAPL R LR SR 1
conqemrama\;q an'ﬂw’éleatoxmml wag@uritiad xelaseeshadd APEAGo3urdish

oz o ok RIS SRR 5y or ™ O

4- ( 3=br onophenyl ) - 1- met hoxy- 4- net hyl i m dazolidin-2-im
ne (Ch4; R = Owe, R4 = M) as a colorless oil. 1H
NVR (CDCl 3) 5 7.65-7. 39Véthod!B)J, 4 02 (s, 3H), 3.98

(d, 1 H, 391 (d 1 H, 94 (s, 20 terpative

Met hod a & _{d ’ﬂh‘/(plﬁ

4- (3-(3- _@ ophenyfphen Iyet hoxy- 4- NH

met hyl i aﬁlld|n2|m e W mxture of 0&

4(3 m/ﬂm@ nyl ) - 4- et Sxazol i di n-2-i v (84; R1
- Rve)—< 602 O 1 mrel—i e -chloro

phen on| c acid (0.02 , 0.13 mmol, 17X eq),

Fi breCat (0.020 g), anhydNeus ethanol (2 mj, and 1 N
K2CO3 aBueous sol ution(R. 22 25 m., 0.1 I} 1.2 eq)
was heated in a mcroWave reactor (Enr i'm zer) at
110 C for 15 min. The mxture was transferred to a

prepadkidd col um of Si BG4" bonate (2 g, qBJ%Q mol / g) ,
whi ch had been conditi oned wth MeOH DCM ( The

col um was
Method BJ, Step 1
A mixture of 2 ml dioxane solution of BJ1 (R'=Me, R®=Me) (140 mg, 0.5
mmol) generated using Method BK Steps 1 & 2, indole (1.2 eq), potassium t-
Butoxide (1.4 eq), Pdx(dba); (0.02 eq) and 2-di—t-butylphospinobiphenyl (0.04 eq)
in a sealed tube was irradiated in a microwave oven at 120 °C for 10 min and

the mixture was separated via a silica gel column to give BJ2(R'=Me, R3=Me)
(0.73 mg).

Method BJ, Step 2
BJ2(R'=Me, R°=Me) was converted to BJ3 (R'=Me, R°=Me) using
Method BK, Steps 3 & 4. Obs. Mass for BJ3 (R'=Me, R°=Me): 319.2.



eluted with 1: 1 MeOH/ DCM (3x3 nL) and the eluants were
coll ected and concentrated to give 0.008 g (25% of
wda@2d08/06337thl or ophenyl ) phenyl ) - 1- net hoxy- 4- 30 PCT/US2005/020446
met hyl i mi dazolidin-2-imne (CD5; RlL = OVe, R4 = M,
R21 = 3-CIC6H4) as a white %|Id 1H NMR (CDCI 3) 8
7.75-7.60 (m 5H), 7.58-7.42 g “3H), 4.00 (m 2H),
3.97 (s, 3H), 1.97 (s, 3H). MS(ESI) me 316.0, 318.0
(MH) +, HPLC (A) Rt = 5.64 gy WO 2006/ 06n277
#PCT/ US28truetore 112114 M@ -30/ Method CE RL Rl O
N~NBoc O N~NBoc R4X R27 NH RENH R6 LDA, THF, -78 C,
3 h RA RGNHCEL R21=Br,| X=Br,| CE2 1. R21B(OH2 Rl
A K20B O N~NH DME or t-BuOH R4 NH 110C, 15
lwvvave R21 R6 2. TFA/ DCM CE3 R21 = aryl,
"Method CE, Step 1 The synthesis of CE2
R21=Br and R4=Me) was adapted fromthe
614rocedure pf Spanu, Paigt, adyg, Tet. Lett., 2003, 44,
671-675. to a solution of (9S)- tert-butyl :
4- ( 3- bronop yl)-1, 4-di net hyl - 6- oxo-t etrahydropyrimd
in-2(1 H)- Y=#/denecarbamate (CEl; RL = R6 = Me, R21 =
Br) (0.24 g, 0.6 mmol, 1 eq) in THF (4 10 nL), LDA (2M .
in heptane/ THF, 0.6 nL, 0.12 mol, 2 eq) was added
dropwi se via a syringe at -78 C. After stirring at
-78 Cfor 30 min, a solution of iodonethane (0.080

Method BK
OMe
0 aned” MeaN—( vl
(NH,),CO . Lawesson's
R3JLR4 KCN 0%% NH %Lb Ny -eagent
R3 R4 R3 R4
BK1 BK2 BK3
N N NH.HCI
N—( N—/( NH,OH, tBuOOH N\ .
J . MeOH N
o= JNH o&\NH = P NH
R® R* , R® R4 RS R
BK4 BK5 BK6
5 Method BK, Step 1:

Hydantoin BK2 (R*=N-benzyl-3-piperidyl, R*=n-Bu) was prepared
according to Method D, Step 1 from the corresponding ketone BK1 (R®=N-
benzyl-3-piperidyl, R*=n-Bu). Analytical data for BK2 (R°=N-benzyl-3-piperidyl,
R*=n-Bu): (M+H) = 330.1.

10

Method BK, Step 2:

To a suspension of hydantoin BK2 (R*=N-benzyl-3-piperidyl, R*=n-Bu)
(138 mg, 0.419 mmol) in DMF (1.5 ml) was added dimethylformamide
dimethylacetal (0.11 ml, 0.84 mmol). The resulting mixture was heated in a 100

15 °C oil bath for 16h and then cooled to RT and concentrated under vacuum. This
crude residue was purified by column chromatography (MeOH/DCM) to give



10

15

m., 0.12 mmol, 2 eq) in THF (4 nL) was added dropw se

to forman orange-col ored enolate solution. The
wonooss7mas stirred at -78 C for 3 h. Water vecr/asmesio2o446
to quench the reaction and the suspension was war ned
to RT. The m xture was then 15 partitioned between H20

and Et20. The organic | ayer-#@88-separated and the
er was extracted with Et20 (3 x 25 nL).

prodid B3 4ot Bongat-prreiit. SberBupsioadgnO e, 975%),

M-ty i=egl SO4) and concentrated to give 0.38 g o
( ﬁpovvn Lf)lbl/[g Chr omat ography on silica gel using 50%

Et OAc/ hexanes as el uent gave 0.14 g (54% of
te (4S, S5R) - 4- (3- bromophenyl) 20
M%Rf’pléléé R oxo tetrahydropy rimdin-2(1

| R21=B
. ;')@’lz d é’:;lﬁég\f ortior %%ﬁk@wﬁs @lggn&yg?g—a-Bu)
, 0ROIBING)) intotene7(1461) Wae adtbd LawdBsbis r%S'?;?E 167,h5;,0.26
7
mmo1l)d Hi'heﬁ ?egdlgrq&bwlxt% waﬁglgggn% in qvm;& b@ﬂllaVG@iPCGEB( ABhRIndthen
at 1011 20 fovi 24h. Wt@p@@élmﬁ PHY rlégr%é&rﬁvré(s 112@}1‘:@df}m g4ldition of

31 8&;3 CE, Step 2 A m xt
seve&a (cgom |aynd1th¢ndjllmd1with65t®m:- érﬁﬂl HENIW@HPWHem d

phase8 w&é%é@aéér(ﬂ)ehd%{bg@%a&ﬂ%ogsﬁﬂ%@r) extrq;t%(} mﬁt@t Eﬁ(}ﬁcp (LZX) “The

organig|nesiiens wese combinedl, gyashed
i 4?% %gg gd ? 7gm© andQVSa 1eN \g’g’ﬁ)brmg §%d ogéﬁglgg\;%sflltered
IcERITalgd. 1 1 hiscriide ae%uwe@r@urﬁnqnmcpmamwe macr(gooo um

fter cooling

silical 5% Ef@b(é/[ml‘ﬂ Rﬂ”@g’/s t@%t ;6 tpgodlsf\ eéeorB@ré %MK&?—N'

reactlon thU

benzydri-piperiell, =GB uo@atag o0 AR, T3t Rk AH 580.2) and

| { t t
BKS gfveiK gglég‘/l'dngﬁ'pﬂ) iy '% - %uueé]ammg;/a% 5&%0![ 81 el M$: (M+H)

=360s2).i ca gel chromatography (20-50% Et OAc/ hexanes to
give 0.13 g (0.3 mvol, 48%yield, 10 syn:anti ratio:

5:1) of

( t ,(3 (5-cyanot hi en- 1-yl ) phenyl ) - 1, 4- di e
Iﬁ)etlflSJ_El BolgoU?igtpr ahydro-pyrimdin-2(1

yI | DeasteeobhrTB K5 QR3£NVMEH l- gJ @&W% as'treated
with I\@-ﬂg)j-l %‘Z g@) @FSHJ 1%1.4}1 7 Smle(lhpeié (m%éqzeous ;&fﬂnl) in MeOeH
(4 ml) 3or15(§4 . , Atdd cohc'éagéﬁc}n gtﬂ# qgéde sa&g@e yvasgmr@qqt by ;l) 28

prepar,ﬁtwe(T (1@1Qrmn)1 silits, ?S)%Z’N NH§XM¥®Hdm Dﬂ\]/l The > resu t|
en | e

samplévﬁ |§SSI¥/§8%E§% Jr rXI t eate W|th 4N HCl in dloxane for5 mm

dro
and fmally concentrated to give diastereomeric products BK7 (R®=N- -benzyl-3-

piperidyl, R*=n-Bu) (12 mg, 0.029 mmol, 43%). "H NMR (CD3OD) & 7.60 (m, 2
H), 7.49 (m, 3 H), 4.39 (ABq, Jxg = 12.8 Hz, Avag = 42.1 Hz, 2 H), 3.69 (m, 1 H),
3.39 (brd, J=13.6 Hz, 1 H), 3.20 (s, 3 H), 2.96 (m, 2 H), 2.45 (m, 1 H), 1.99 (m,
1 H), 1.92-1.78 (m, 3 H), 1.68 (br d, J=12.4 Hz, 1 H), 1.50 (dq, Jy = 3.6 Hz, Jy =
12.8 Hz, 1 H), 1.36-1.22 (m, 4 H), 1.03 (m, 1 H), 0.90 (t, J= 7.2 Hz, 3 H). LCMS:
ts (doubly protonated) = 0.52 min, (singly protonated) = 2.79 min; (M+H) for both
peaks = 343.2.

The following compounds were synthesized using similar methods:



2(1 H)-ylidenecarbamate (23 ng, 0.05 nmol) was treated
with 1 nL of 30%FA/ CH2CI2 at RT for 30 mn. The
wo oloahéd2es were renoved in vacuo and the resiBUBUSESS/020446
re-di ssolved in acetonitrile (5 nL) and evaporat ed
again to afford 17 ng of cryge imnopyrindinone as a
yell ow solid. The crude product was purified by tO
reverse phase HPLC (B) to provide 10 ng (60% of
#(S)- 6S(h:i1 §L§ cyanothhi efbg.-
yl) pheny B- et hyly 2- i, no- 3- met hyl -t et rahydr opyri m di
n-4(1!' Nyone (CE3; R1 ='R4 = M, R6 = Me, R21 =
5-cyangfhien-1-yl) as a white solid. 'HNWMR (CDClI 3, 300
MHz) N8 “Nyl. 1 (br s, 1 H) 10.0 (s, 1 H), 7.58-7.53
44 (m 1 : 40726(m 2H), 3.30 (m
3%0218160%25 1.27 (d, J = 7.2 Hz,
Br MH+= 4% 7; 5 Mt-55 = 339.1. HPLC S t
isorrier). Method CF WO 2006/ 06n277
PCT/ US20115/ 11211446 -309 R R7 6 1001 1 BocNH2 S H
N OCH 0 NyNBoc R2'B(OH)Z, Fibre Cat NaH R 2 AB2 aNH
K2C03, DME R NCS BocHN N* Br OT THE H EDCI, DI EA,
DMF Rs 110 0 C, 15m'nn?%r ve CF11 / CF2 R~ RL

ON oc 0 NNH 30% TFA or T R1 . R6 4NHC
/-Di oxanREQ“Zl N-B%c CF3 CF4

1
RIS Rl NH
o;‘/\<NH 1) o BL3 N\(
\\\- Rs H2N - O&NH
. NaBH;CN | R
DCE, MeOH =
15.¢y
n 2) TFA R0 n
BL1
BL2

To a 2ml Methanolic solution of BL1 (n=1, R® =cyclohexylethyl, R'= =Me)
5 (10 mg) was added BL3 (HCI salt, R"<H, 2 eq) and NaOAc (2 eq) and the

mixture was heated to 60 C for 16 h. After removal of solvent, the residue was

treated with 20% TFA in DCM for 30 min before the solvent was evaporated and

residue purified using a reverse phase HPLC to give BL2 (n=1,
R°=cyclohexylethyl, R = Me and R'® = H).

The following compounds were synthesized using similar methods.
Obs
# Structure - Mw ' Obs
4 .
mle Structure Mw m/e
NH
NH
~N"“NH \NJLNH
IO S TEO
616 H0»N§O4| 348 349 617 O»N%ZH 388 389

Method BM
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Method CF, Step 1. To a solution of t-butylcarbamate

(0.5 g, 4.3 mol, 1 eq) in anhydrous THE (5.0 nL) 5
w@booRbezas added NaH (0.17 g, 4.3 nmol, 1 eq).prdhes2005/020446

m xture was stirred at RT for 15 min. Then a sol ution

of methyl isocyanate (0.3 g, é 2 mol, 1 eq.) in

anhydrous THE (5.0 nl) was” 4 aéd dropwi se. The

reactigg m xture was allowed to stir at 25 C for 15

M n.gsThe \pi xture was then BRAred into 30 nBogf

I ce- under -vi goroufistiNing. The R2aciMon

sol utf Mas extract ed w Et20 (2 x 25 The

or ddni 'l ayer e 10 iNMdd and wa Hh brine
(30 nBY Y dri ), con vacuo to
give 0.42 g (50%vyield) of fert-butyl

nmet h banot hi oyl car ba CF1 (R = M s a wiite
sol i dAENVR (CDCI 3, 300 : 8 8.3 (br H, 3.19
(d, 3 OH 4.8 Hz), 1.8((b 1H, 1. 9H). 5
Met hod ?:F Step 2. To a soO rllltl\i"izn of an HOl\/sAl: 852~A82

(R6 = gmipr onophenyl and R7gm,Me) (0.2 g, 0.z mmol)
and CF1 (RL = Me) in DVF (3V31) at RT was &Mfed DI EA
(0.5 nm, 2.8 mol, 4 eq) jand

1-[ 3- (di met hyl am no) pr opyllDO%-TGchtmar bodilizn?/odEFAb‘bll:M
(EDCI, 0.2g, 1.0 mml, 1y4 eq). After stiwring at RT
for 16 h, the mxture was diluted with EtOAc (10 niL),
0 washed with brine, driBY (N4BO4), and 2l teNdd. The
filtrate was evaporated u reduced prelsfire to
afford 0.34 g of crude NH as a yel QiNH whi ch
was purified wusing silicggyel chromatogr

mmol , 60% of (S)-tert-bu
4- ( 3- bronophenyl ) -1, 4-di
t et rahydropyri m di n-2(1 Hy hdenecar bamat
R =R6=Me) as a white solid/m 1HNVR (CDC 3, :
8 10.63 (s, 1 H), 7.42 (mpid), 7.24 (m 2"ﬂM53-21 (s,

3 06n277 PCT/US211115 /112114 4 6 -310 3.2

(E‘?‘et{‘\gﬁi g%gt%qé Hz), 2.87 (d, 1 H J = 16.1 Hz),

1 T65a tsuledbisoluli PBhr MB4EpbL, T ROP

398, 7. HPLC R gﬁ?;?ﬁ) in. 11\@?%%@“%%’8"%‘%@ F\=Me)
(0.05Qimglwas @dded 1.5 eq of diphenylphosphorylazide and 1.5 eq of DBU

- - L 4- ( 3: bronmpophenyl ) -1, 4-dj met hyl - 6- 0xo- t et

and thekol ol et ¥fed 3 Pl RS tod datiaramptune was diluted
with EROARGaME Wvashed With 19 &g MOAS before the'oPgnic layer was dried
and solvent evaporated. The residue was chromatographed using EtOAc/Hex to
give a product that was treated with triphénylphosphine (2 eq) in THF (1% water)

overnight to give BM2 (n=1, R3=cyclohexylethyl, R2=Me) after reverse phase
purification. .

Method BM Step 2:

To a DCM solution of BM2 (n=1, R°=cyclohexylethyl, R%=Me) was added
1 eq of benzyloxycarbonyl-OSu and the reaction was stirred overnight before the
solvent was evaporated and residue chromatographed to give BM3 (n=1,
R°=cyclohexylethyl, R%=Me).

Compound BM4 (n=1, R°=cyclohexylethyl, R%=Me) and BM5 (n=1,
R3=cyclohexylethyl, R?=Me) were generated from BM2 (n=1, R3=cycloheXylethyl,
R*=Me) and BM3 (n=1, R%cyclohexylethyl, R®=Me) through Boc-deprotection.



hydr oxyphenyl boronic acid (R21 =

5-chl or o- 2- hydr oxyphenyl; 0.2 g, 1.2 mmol, 2 eq),
wopdseertr7 (4. 26% of Pd, 0.7 g) and 1 N aq. K2Q&Br/(92005/020446

m.) in di nethoxyethane (DVE, 10 ni) or tent-butanol

(10 ML) in a 20 nL Smth process vial equipped with

stir a bar 10 was seal ed and2B88ated in an Enrys

optim zer at 110 C for 15 mn. After cooling, the

r eabhé tollowiing apmpaasds mans sgnihedized wsipgy sinpiarkeethod:

Si - Carbonate colum and eluted wth MeOH CH2Cl 2

(1:1). The eluant was cabhgcted and concentrated under QOps.
#reducecﬁ’"uﬁft@,‘%sure t MVi ve 0. 3#8 of t h8lreetutte pr oduldw

as an oil. The crude proa‘(ﬁ:t was purified by silica

gel omat ogr aphy (20-50% Et OAc/ hexanes gradient) to

yi eI?}&lS g (0.3 15 nmol, 48% of (S)jtert-butyl

(S-r\(sNi:hI or 8-6- hydroxyphenyl) pheryl’) Nd, 4- net hyl -

- OXOHte pyrlmdln-2(1 H-ylide te

(CF3,0 K Me, R21 = 3-chl oro- 6O - oxyphenyl)
618as a Whi oI'i d. 134INVR3{CD@hg, 300 8 7. 48- 45832 4a9

(m 2H), .20 (m 3H), 6.84 (m @(:g}@_ﬁb(br s, 1

H), B%N(d J=15.7 Hz, 1 H), 3. 296(d

J =153 Hz, | H),1.68 (s, 3H), 53

(ESI): MH= 443.7, 445.7, M+ 20 56 ='388.0. HPLC Rt .

(A) =6.99 min. Method CF, Step 4. (S)-tert-butyl

4- (3-(3-chl oro- 6-hydroxyphenyl ) phenyl ) - 1, 4- di net hyl - 6-

oxo- tetrahydropyrim di n-ﬁ&l H) _él i denecar bamat e ( CF3;

Rl = R6 = Me, R21 = 3-chl dieth®d BN hydr oxyphehyl ) (23

ng, 0.05 nmol) was treated with 1 nmL of 30WFA/ CH2CI 2

d in_aceton

at RT for 30 m |nQ/acuo.
N2 o o )
gt afford 17 ng o

The residue
P?Jc-)w 5ol id. The cr ude producf

m/e

Yol atiles were reno

and evaporated g
product as a ye
purified via reverse
(60% of
(S)-6-(3-(3-chl oro-6-hydroxy-phenyl ) phenyl) - 6-ethyl - 2-
i m no- 3- nethyl 0 tBNiahydropyrimdin-4(1 /-)game (CF4;

5 \Tlhl te SO|_I d. AlRZHJ(WIQ ?fC%&Cg&(%Sg%h S tggl n% &}?%igrpliter)

tnethi)lsna7ne5(141 ﬂ%rbl’ﬂer)%ﬂd BKHZ(QO rﬁg?ﬂw D@M Wé)s @r@?ef%\édsat 1atm
at rtjolza) 5(!3, bet;}@ the ze%(qm was ﬁlt&@&fhnzugh &I)Cahte"padsm (CY) BN2

44.1. HPLC (A) Rl= 5.07 min. WO
afte%@s@?‘%%&i%%&% US2005/ 020446 -311 Method CG

10 Method BO
- .h-«_.._m.'lihe_follpwing-compounds.were~generated through.boc-deprotection of the
corresponding starting material using 50% TFA in DCM, rt 30 min.

Obs. Obs.
# Structure Mw # Structure MW
m/e m/e



R21 R21 R21 NaOH EDClI, 1-1013t, FV5RE '6, N M HNREt 3
15R16RN ~ / McQ2C CO2Me HO2C CO2Me CO2Me 0 C&B CGL
wWEtHdeMe2OAC) 2, Xant phos, Cs2C08 HN( Me) SO2Me pdRRUs1884/020446

R21

1) Azide 15R1I5RN | NH2 formation \ LiBHQ | \ YI:

15R1sRN / OH THF 15R16RN O 2) Hy Pd/C/ C021Vle C&6 0
O C& CHA [I] NEt3, NBoc [ZP9FFA BocHN-J' SMe R21

R21 \ HN~-NH2 NEt3, HN', NH R3 15RI6RN | / NH *TFA O
15R 4 Y YRBRI OO O CG7 OGS Met hog NCG,
St ep A solution of CGl (R21 = Br, 12.29 d ) 45
nmol ) OH (1.93 g, 49 mol) in MeOH (/8 ) and
wat er (10 VR refluxed for 3 h. After r¥ al of
MeOH un \f

620 ) N-_-NH

NH 267 624 o= ¥ 088

621
622
623 o)

N .NH
© 266
NH 267 625 320
LN
NH
o)
320

N\f
%\NH 274 275 626

NH,

H

=

NH

! .
2’5‘! 274 275

Method BP

321

321



vacuum the aqueous residue was adjusted to pH 3 and
the resulting solid filtered off, dried under vacuum
wo 200gisR7C&R (R21 = Br, 11.41 g, 98% . 'H NVR 2dD0sivbiz920446

CD30D) S 8.49 (m 1 H), 827 (m 1 H, 3.90 (s, 3 H).

10 Method CG Step 2; A mxture of C& (R 21 = Br,

11.41 g, 44 mol ), EDC (8.6290-45 mmol),

di propylamne (6.2 nL, 44.8 nmol), HOBt (6.0 g, 44.4

mrol) and NEt3 (10 ni, 72%'” CH2C12 (100 nl) g
9% ed at RT for 48 N1 reacti on was washed!

vvlth N-maHcos, 15 vvater‘lﬁ‘"RENI—MCI (ix), water N/

Hglne(lx) dri ed S, filtered ando H
at ed under vacuu e resulting materi aI
sub ect Rd to STTTem ge tography—)eO%- 4
HO!- c/ hexanes) to gl (R21 = Br, R15 =

g, 24%. WO 20 77 PCT/ U8211115/ 121 yfn

-3 nI\/lethodCC—Ig Ste ; rr‘nxture of C&3

R15 gpRl6= Pr, g#ol ), HN( Me) s02

16. 3 mol ), Pd(OAc)Z 355 rrg 1.58 mmol ), Xan phos

(1. 41 gMethdd BR@tep £52C08 (5.17 g, 15.8 mmol) in
t ol uene_ (40 rrL was degassed under a stream of N2 for

10 5 m 0 Sslaneoh BRT dn 95RGMer RESHNR® ESY AR Ay )
f d th | i t d
Seatit i s e
0. OB@ngaﬂi),cAg@ﬂ'é(O 084 g, wafgedqdmw hadrverab@ﬁ 3" 816 .-
ere an eva
0 ‘?8€ i 1Pk HaR vesgtiries %tu@omh@nsrgmramédr ﬂwrmrg oThe-
id sid | \
o g OB OB
phasg k@ yietstBP&: (@14 R MBHR R, R H‘EjClBh@i—ylethg%'QDQﬁb

0019/\ﬁﬁné1d of C& (R21 = N(Me)S
Eg%ﬁge g,%/i%@mml)inTHEMOrrL) at 00 C
After 18 hat “the reaction was quenched with 1 M

n ct d with Et OAc. The organic 15 |ayer was
%ﬁ@ gvﬁltéhééﬂ e (Ix), dried over MyS04, filtered,
aBPIRN2P IR ENE N'lq'?rR = cyclohexylethyl) was prepared from

BP2(n=1, R'=Me, R%=H, R® = cyclohexylethyl) using 30% TFA/DCM. MS m/e:
- 426.1 (M+H).

M. Obs.
W mle

|
o N\7¢NH
O
[olIX
. 425 426

Method BQ

# Structure
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15

20

vacuum The resulting residue was subjected to silica
gel chromat ography (0% -* 5% MOH CH2Cl2) to give CG&b

wa@ Bddoss20 Me) SO2Me, R15 = R16= Pr, 1.77 g, 72%CT/US2005/020446
Met hod CG Step 5; ?0 A m'xture of CGS (R21 =
N( Me) SO2Me, R15 = R16= Pr, g? , 5.17 mmol), sodium
azide (404 ny, 6.21 mol), PPh3 (2.85 g, 10.87

- mol ) |na%?l4(5 m.) andDI\/F (20,dL) was stirred at
90 C fok 5Mige then at RT for 18 h.\The reaction was o R

or Nt m n, then dlluted

stirred With water (10 ) f N—( N
W th I%’Z\/\QNThe organi c | ayer ﬁ%ﬁrlturated W th NH
wat er |IF‘?ered geded Quer R® and eg@rpé)ra
UR cuum The—reSuIti mat eri al -was—=di
uged i he next step (az{de uct| on). Met hod”“agg

et hod 'CG step 5 was

MeO 6; The product fpen
olv%in EtOH (5 nl) ol stirred in the presencep .
of % carbon under an hm)s&%re of hydrogen (50
psi) for 18 h at RT. 0 The feaction m xture was
passed through a PTFE-filter, and the filtrate
evapor afMethoddBQ Stefuted pressure. The resul ting

mat eri al S subjecte reparative thin |ayer

chr omat ggq\ﬁ 'Jg ﬁ%&?@gﬁgi? NethedAZ.cs (R21 =

N( M) SOTWEn sbilifiors oRB1 RFT R Y

WO 2006/ 06537753'&/ uszonsﬁ) 020446 @35'3':‘5 o%ﬁéﬂ@‘gthy'

(0.0e4 QpO'p Anmad} iy @HoE 03 R was afdar) BIRAKD. 0BYSmE, KRbao

il ackA 28 (G038 Y b1 7 o, IO 40A958 01 S e, and
EDQ) (@@omm 01 tNEurﬁo()SEl'He redcB6n wasTetlad amro@kﬁtérﬁpéra‘ﬂ&f)e for

!
16 NS, T ES5ciRhuts oShernralieg e THeckay veras phase HPLC

to r@Ui@lleGBQQ nk9 R'epiar RPLMERS
PTPEo% I\/EO—VCtCI—QCIRZ He: glgulgnt r?lcle&?/ ﬁ“FY'ES@ i @e%%f“é"o')-
MS Wﬂﬂl(ﬁ% (+bh. mol ) was treated with 50% TFA/ CH2Ql 2
at RT for 3 h, followed by renoval of all volatiles
under vacuumto give CG/ (R21 = N(Me) SO2Me, R15 =
R16= PrMeﬂMdHﬁQSTéﬁ/qfrom C&%). 10 Method CG Step 8;
Amxt 1(R21 5 N(Mg) SO2Me, R15 = R16= Pr, -120
0. B8aory F R

RbeM?r R® tHoR = cyclohexylethyl) (0.003 g, 0. 005
mmol) was treated with 20% TFA/CH.Cl, (1 mL) in the presence of PS-

thiophenol resin (0.030 g, 1.42 mmol/g) for 3 hours. The solution was filtered
and concentrated to produce BQ3 (n=1, R'=Me, R?<H, R® = cyclohexylethyl)
(0.002 g, 0.005 mmol). MS m/e: 377.2 (M+H).

# Structure Mw Obs. m/e

376 377

Method BR
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15

- # Structure Mw

nmy, 0.24 nmol) and NEt3 (134 AL, 0.96 mml) in EtOH (5

m-) was heated at 100 C for 18 h. After evaporating
wa@bdoswe2at i | es, the residue was partitioned bePuEES2005/020446

wat er and 15 CH2Cl 2. The organic | ayer was washed wth

brine (Ix), dried over MgSH4 %lltered and

evaporated. The resul ti nghmaggtl al \/\/ﬁs ?Tgi/ect ed to

reparative thin Ig(y@r chr omat ogr aphy %

IF\)/E()F—)V CH2Cl 2 as elRlenk)qet 0 give CE8 (R 2&!'= NCMe) SC2Me,

R15 = R16= Pr =RA= Ph, 69 ng, 50% Ms(the formate

salt. 1HNI\/R(46)O : CDCIS) 8 7.10-974QN(m 13 H),

34 2 3. 08/ H)3 3.00,(m
421H)72 .(2.m6022H) 3 H)(ml 55%%1 % .@é 2 HB‘_, 0~so
C))% (MeH)
OOOOHO

0.92 (m 3 HK), @W/64 (m 3
Vet hod @ HH ~yN4O NH )me
a aa '-s5 CHggpp\ sol ution of 1 MBBr3

in DCM (0. 35 oweol €) was added dr opwisg, toa sol ution
of CHL (52 ng, 0.11 nole) in 1.5 nL anhydrous DCM i n
ice bath. The WD 2006/ 065277 PCT/ US2005/ 020446 -314
reaction solution was stirred in ice bath for_ 10 mi n.
and 2 hiMethod BR, St 1eaction was quenched with 5 mi
MeOH in_ice bath. After concentration the crude was
purifi QEOWOIQil@ pEB&I{e=hRakd/e Rt RO =Giy¢ pb 9“2}’)

(0. Od‘ﬁa @OW fpﬁi%l)(:@ywlﬂﬂ’?g &J@; 61|8N ”aa,qeqq "o fl{ﬁ (a few crystals) and
methylsulfonyl chloride (3 drops). The reaction was stirred at room temperature
for 8 days. The reaction was quenched with water and diluted with CHxCl,. The
organic layer was removed, and the aqueous phase was extracted with CHCl,

(3x). After concentration, the brown residue was purified by reverse phase
HPLC to yield BR2(n=1, R'=Me, R?%<H, R®

mmol). MS m/e: 663.2 (M+H).

= cyclohexylethyl) (0.003 g, 0.004

Method BR, Step 2:

BR3 (n=1, R'=Me, R*=H, R® = cyclohexylethyl) was prepared from
BR2(n=1, R'=Me, R%=H, R® = cyclohexylethyl) following a procedure similar to
Method BQ Step 2. MS m/e: 413.1 (M+H),

Obs.

m/e

]
o N\/éNH

\ TR
o"sfO b
629 i ; 412 413

Method BS
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[ [ te; 0.042
Cl2 A solution of CI1 (20 ng as a formate;

(rrjrrt)I e) in 4 of DCMwas treated with 10 nCPBA (0. 42
worpmbeys2at RT for 2 hrs. The crude m xture waspEUUSFob&eR0446
on C18 reverse phase colum to g| ve comnpound C(l)Zi?6 o

Met hod CJ NBOC Br NH S HN~N§P HNXN ﬁt 15 54

CJ1 CJ2 To a sol ution of CI1%PRI = R6 = Me; 324 ny,

0. 87 nmol e) Booz 5 n CHCI3 and 2.5 nlL HOAc in ice
bath was adiied \NBS (312ng, 1.75 @ﬁﬂﬁ) and t he . R?
reacti on m re was stlrrmd at onreactroa N

conpl eti 067 crude m Iuted W th DCMN%Q’
and washed Wi gh saturat ed @ ous 25208, aqueousﬁﬂa\m

‘ fied on flash,™Ngs

NaHCO3 bri ne. _ [ |
colu gi ve a product s treated Wlh Yo
TFA \in Mito give A2 ( t:h ’C't\</bv\é2c2)gg o.

] af t egagvapor at jg4. 0 67 Q6
P asdo0s) BSBaqe " 5Ye%; \ NH Meo2C |\ /B coefe
CO2mwe N R3 ' Ha K2CG3, O B$a Lawesso 0 mg\e

Li OH Reagent THE CK1 €@K2 3 R4 tolu HN CK3
\' \ RIS5RL pp2HI i NRI5 N, RI6 Ng O p OYi

- - N=NR1

'M%tl*rl\lgd%s Step 1:

To a solution of BS1(n=1, R'=Me, R%H, R® = cyclohexylethyl)
(0.008 g, 0.006 mmol) in CH2Cl; (0.3 mL) was added phenyl isocyanate (2
drops). The reaction was stirred at room temperature for 16 hours. The reaction.
was concentrated and purified by reverse phase HPLC to provide BS2 (n=1,

R'=Me, R?=H, R® = Cyclohexylethyl) (0.002-g, 0.002 mmol). MS m/e: 823.5
(M+H).

Method BS Step 2:

Compound BS2 (n=1, R'=Me, R?<H, R® = cyclohexylethyl) was subjected
to the same conditions in Method BQ Step 2. The crude mixture prepared above
was treated with LiOH (0.006 g, 0.25 mmol) in MeOH (0.3 mL) for 2 hours. The
reaction was concentrated, and the residue was purified by reverse phase HPLGC

to fumish BS3 (n=1, R'=Me, R%H, R® = cyclohexylethyl) (0.0012 g, 0.002
mmol). MS m/e: 454.1 (M+H).

Obs.

m/e

l
Q (0) N);NH
NH tre—N
o= H
N 453 454

Method BT

# Structure MW
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3 NH amde HtBuOOH, NH2R1 R R coupling Ra® a MeCH H

NH CK4 Rs RQCKS CK6 Method CK, Step 1; Simlar to
wa@20oshenat ure procedure (Ml oney et al., J. MECT/Chm®03/020446

1997, 2347- 2362), nmethyl brononethyl benzoate (7.00 g,

30.5 nmmol) was added to a 5 suspension of CKl1 (R3 = R4

= Ph, 7.00 g, 27.8 mmol) ande®%ccos (3.85 g, 27.8

nmmol) in DM (50 nL) at RT. After 18 h, the reaction

mxture was diluted with water and Bxtrz¥led with

CH2Cl 2 (3x). The cHBubi organi c | ayeYs\ were washed
wi t h NaHC03 (1x), ef (3x), driedoBirgrNNySOH,
filtered and conce NHd under vae }O give

conpound CK2 (12. 4G A.00%10.Met CK,” Step 2;
Conpound CK3 ‘vvasai ned from CK2~4¢1 ng net hod BK,
step 3. Method Step 3; 15 CK3 (A,nl8 g, 2.83 mmol)
in THE (15 m.) andg N LICH (4 ni, @8 mmol ) was
stirred overni ghtBﬁmRT. The m xture }??S quenched with
6 NHC (2 nm, 12 ) and then paP tioned between
waMethad®BEt OAc. The dried Et OAc | ayer was
concentrated in vacuo and the residue subjected to

r ever se- BRaINAration frsidivere atidechctdip@iiie BISQN'LRR, R°=Me)
N 0 i f te 20 on .
“°Ogvz%b%'?ﬁﬁd%%ﬁyg@g‘ﬁﬁmﬁﬁsﬁO'IVJVBf SAmINORYHing (55 o, 0.58 mmol)
and ﬂh@@i'-lmmw &mm““’ﬂfpge“g‘q*?s ,(g&ﬁgg).ocﬁhéigﬁgﬁiobf\ﬁ%then
o0 £ DT 21 65 B AR BU Gbmus b chrn @K B cbay,
(27 ot @0AB nifofwéisSadid I ITHE TR wil §Rrdy at Yo deR o hours.

After cooling down to room temperature, the reaction was poured to cold water and
extracted by CH.Cl,. The combined organic layer was then dried over NaSQ,. After
the filtration, the concentrated residue was separated by TLC (CH3;OH:CH,Clo=1:1 0)
and reverse phase HPLC (10%-100% acetonitrile in water w/0.1%formic acid) to

produce the desired compound BT2 (R'=Me, R®<Me and R2'= m-pyridyl) as a

formate salt (23.6 mg, white solid, 20%). 'HNMR (CDCls) & 7.50-6.90 (m, 13 H)
3.14 (s, 3H) MS m/e 358 (M+H).

' Obs.
# Structure Mw # Structure MW Obs.
m/e m/e
NH
HN™ N~ ’ Q J\JI\H
O 5 HN HN™ "N~
631
N O 347 348 632 O o 356 357
NH NH
HN™ N~ HN™ N~
633 D 0 357 358 635 ' O 357 358
',\'\ N NN Q
_JH N H
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C G d Pd(PPh3)4, K2CO3, TMSCHN2, Pdd 2(PPh3)2, \
3-Br-PhCHO, EtOH LDA I \ / Cul, HNPr2 B(OH2 CHR -X
wekdbe6277 CL3 / C CI G R3 0 R3 NEt3, \ ( Qdd/dkboos/020446
KMnQg, O NH HCI \ NH TBAB, AcOH x R3 CL4 CL5 MeHN NH2
CL6 5 Method CL, Step 1; CL2 was obtained fromCL1
(3-chl orophenyl boronic aci d)29\50I | ow ng net hod AW
Met hod CL, Step 2; Trinethylsilyidiazomethane (2 M
hexanes, 2.5 nL, 5.0 mmvl) was added to a 10 solution
of LDA (freshly prepared fromD PA and "BuLi) in THE
at -78 C. After 30 mn at -78 C, a solution of
al dehyde CL2 (900 ng, 4.13 nmol) in THE (5 nL) was
added and the reaction slowy warnmed to RT over 3 h.
The reaction was quenched with water, then extracted
wth Et20 (2x 100 nlL). The conbined organic |ayers
were washed with brine (1 x), dried over MySO4,
filtered, and 15 evaporated under vacuum The
resul ting mi al was subjected to silica gel py

chr '{égr n€100% hexanes) to give 3 75'2_|N _
869 1 oOO MHz, CDCl3) 8 7. 21N’7/.\ ) _\8 :
6343. 08 (s, Met hogsCL, g5 ep 330 A M X nfo CL3
(202 mg, O. 1), aryl “brom de-{Ar = () 358 359
3,5-pyrimdinyl, 181 - ng, 1.14 mmol), Pd(dba)?2 7 ny.

47.5 nmol), PPh3 (25 ng, 95 nol), Cul (18 ng, 95 nol)
and DI PA (400 L, 285 nol) in DWF (2 nlL) was degassed
for 10 mn under a stream of N2, then heated at 1000
Cfor 30 mMmnina Smth nﬁhecfbi‘gr m crowave. The
reacti on was cooledtoR,e 9 d and diluted with
R1
!

1
) v
(o) N
jF;S (o) 7F;S o) NstNBoc
v v—NH .
m \)' NH \)n NH
R3 -_— m R3 —_—— m R3
TFA HN N
- N
n Cbz n Cbz” .
BU1 BU2 BU3
, |
R 5,31 R?
N i

‘);n NH \).- NH RNH
R3 . m Ra —-— m R3
Me0\©/N n Me0\©/N HN
n n
BU6 BU5 BU4

Method BU, Step 1,

To a round bottmed flask containing BU1 (m=1,n=1, R1=Me,
R3=Cyclohexylethyl) (99 mg, 0.307 mmol) of the trifluroacetic acid salt of pyrollidine
derivative in 5 ml of DCM was added (86 ul, 0.614 mmol) of triethylamine followed by
addition of (76 mg, 0.307 mmol) N-(benzyyloxycarbonyloxy)succinimide. Stir at room
temperature for 18h. Dilute the mixture with DCM and extract with sat'd NaHCO;
soln, then water. Collect the organic portion and dry over Na SOy, filter and
concentrate in vacuo. Purify by silica gel chromatography (eluting with 0 to 60%
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25 Et OAc. The organic | ayer was washed wi th water

(1x), brine (1x), dried over MSHM, filtered, and
weymposated under vacuum The resul ting materiedT/v8®03M20446

21) 1) 61065277 PCT/US211115 /112114 4 6 -317 subjected

to silica gel chrorrat ogr aphygd 0 - > 20% Et OAc/ hexanes)

to give CL4 35pyr|md|nyl 220 ngy, 80% .

oA e ko dﬁéﬁfﬁf"z@ TR Yo Rl Rgrpsgstyy (100 mg

02841m$|$ol o8 yiel eMSM/thQB"ID(!M brom de (TBAB, 55 ng,
mml)yl?r?t)AcCH (263 M) -gwd CH2CI2 (5 m-) was

stlrred for 3 h at RT. The reaction m xture was
f a plug of silica gel, eluting with
Ng@ﬁbad%b ﬁwbltrate was concentrated under vacuum
The a sslutior ora]/auz (rhj=eict @t 1 dﬂme@aﬁ%i@ymnndxytethwy €130 mg) in 1
t ogr ap % 10
ml of %Feﬁg?;p,qﬁqﬁcﬂém (/ afgvg%%{?dq%%‘s I Wé@ %Qlﬂlt@n Ofgs)e/p tlguOOH in water

t
and 0% 'ﬁﬁ ocgmga@@ Sl BV 5ﬁa shak@ aﬂ@orﬁ%eﬁ’@%ﬁ%?ﬁ’or‘y‘/%h The

mixtugy@as qqmcelmraw maqw G’Memmetmeaaas Riluted- witia 1 il ol OVIIPH and

a mixfe i 1R 4 BB 7 i Ko rifED e At e

solut@h/[tmﬁ(ﬁge ﬂf\(l)a({))\ﬁeglr}@gﬂgggw Ebrﬁps_al_rhalu rIéZfo:’ﬂTBh)befom"t heraoricédtrated
. e mxture was
and "'Pfi/%ﬁ%g‘é%&ti@ e yyéghcmﬁ EmBiaaraRhy Feingd i/ hexanasio vield

LAri L1 5L I o
the Bra‘jéas?:’s ug Vr\/gg 1pﬁil eedR b%dhl‘é%l '“ﬂ @ﬁ@bpﬂ?nﬁmmd’ 58 /? yield).
MS méerr i odé hghd+H).

Method BU, Step‘3,
A solution of BU3 (m=1,n=1, R'=Me, R®=Cyclohexylethyl) (90mg, 0.167
mmol) in 5 ml of MeOH was hydrogenated using100 mg of Pd(OH),-C (20% w/w) at

1 atm for 1 h. The reaction mixture was filtered through a pad of diatomaceous earth

and the pad was washed with MeOH. Concentration of the collected organic pbrtions
in vacuo yielded BU4 (m =1, n = 1, R'=Me, R®=Cyclohexylethyl) (47 mg 0.116 mmol,
70% yieid). MS m/e: 407.1 (M+H).

Method BU, Step 4,

To a vial containing 10 mg of powdered 4 4 " molecular sieves was added 3-
methoxypheny! boronic acid (60 mg, 0.395 mmol) then 3 ml of anhydrous MeOH. To
this mixture was added pyridine (100 ml, 0.650 mmol), Cu(OAc)z (7 mg, 0.038 mmol),
and BU4 (m =1, n = 1, R'=Me, R3=Cyc|ohexylethyl) (7.83 mg, 0.019 mmol) and the
mixture was stirred at room temperature for 96 h before it was quenched with 0.25 ml
of 7N ammonia in methanol solution. The reaction mixture was extracted with water
and DCM and the organic layers were dried and concentrate in vacuo. The residue
was purified via a reverse-phase HPLC to give a product which was treated with 5ml
of 40% of TFA in DCM for 5 h. After removal of the volatiles, the residue was purified
using a reverse phase HPLC system to furnish BU5 (m =1, n = 1, R'=Me,



5 (Et OAc/ Hexane=0% 50% to produce CM2 (R1L = Me,
R3=Ph; 443 ng, 92% as white solid. Cbserved MN ( M+H)
w@Bibe/MB652¢A00 MHz, CD30D): 6 = 9.13 (s, br, 1 HC¢T/US2005/020446
7.36-7.26 (m 5H), 7.09 (m 1 H), 6.68-6.57 (m 3H),
3.13 (s, 3H), 1.49 (s, 9H). Met hod CN WO
21) 1) 61065277 PCT/ US211115 72%’114 4 6 -318 RN NH
N l}l}H %NH 1. Plg§1dpp Cl2 CH2Cl 2, KOAc 0 N\H R3
1@%@&9 Wiyl angaR™ sm-MeORh) me1ite farmizomsid BABAD.7.2g, 0.0015
mm@l, R4 n sure tube were added CN1
(R3 ph?r:gyileg)legﬁ]/@ 6£§ﬁg(m 290 mmol ) ,
bi s( pi nacol at 0) di bor on Bg ng, 0.319 mmol), KOA
#(85.0 Sguchrd? 5 mmy), “PdA 2(dp,pf)2CH2§|h%$|% Obs.
0. 029 mmol ) and anhydr omse DMSO (1.0 e react| m/e
was then heated to 120 C (oil bath terrperature) at
stlrrlng Jfof,2 hour 15 nmin. After coollng dgwn to RT,
theoreactlm}r\’r were added 3,5- di brono pyri diHe (206 ny,
\f\unhydrous DVSO (1.0 m_)v‘znd M K2CO3
637(1 @

%38 EES reach s then’ dto
120Cat\5t|rr|ng £ 6 8 Aft obi ng\dewn 4% 413
RT, the reaction was poured to cold er. The
aqueous | ayer was extracted by DCM (3x50 nlL) and the
conbi ned organic |layer was dried over Na2SO4. The
concentrated residue was purified first by
preparative TLC (7M NH3/ MeOH: DCM=1: 10) and t hen
preparative HPLC (reversmathiggByC 18 colum, 0.1 %
HCOOH CH3CN: 0.1 % HCOOH H20 =10% 15 100% to afford
t he desired product CN2 ﬁ_lorm c acid salt; R3=phenyl, R2
-(5-bromopyridyl; 53.5 40% as aR\
serveg 421.1 4q:9| VHz, N
OD): b 5 8 83-8.50 (P brS 2H), 8R31 T,d._(
(m 2H, 756 (m 2H), Jr\azJ(m 5H), 3.02' (5. 3H. 2
Mwod CO - Bv2 BV4 BV5

.b

Method BV Step 1:

The method was adapted from a literature procedure (Page et al., Tetrahedron
1992, 35, 7265-7274)

A hexane solution of nBuLj (4.4 mL, 11 mmol) was added to a -78 C solution of
BV2 (R* = phenyl) (2.0 g, 10 mmol) in THF (47 mL). After 60 minutes at -78 C a
solution of BV1 (R® = 3-bromo-4-fluorophenyl) (2.24 g, 11 mmol) was'added and the
reaction slowly warmed to RT over 18 h. The reaction mixture was quenched with
saturated ammonium chloride solution and extracted with CH2Cl> (2 x), dried over
MgSO4 and concentrated under vacuum. The resulting oil was subjected to silica gel
chromatography using 4-10% EtOAc/Hexanes to give a white solid BV3 (R® = 3-
bromo-4-fluorophenyl and R* = phenyl) (1.69 g, 4.23 mmol, 42%)."H NMR (CDClg) &
. 7.61 (m, 2 H), 7.27 (m, 3 H), 6.94 (m, 1 H), 6.92 (m, 1 H), 6.68 (m, 1 H), 3.15 (bs, 1
H), 2.567-2.73 (m, 4 H), 1.89 (m, 2 H).

Method BV Step 2:
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22 R Rl R1SnBu3 NRL HN N PS-Ph3P-Pd HN N R3

PhCF3 R3 Bra n Omcrowave Rn O Col C02 A mcrowave

wo piwe/ogras7 charged with COL (RL = Me, R2= H, R3ECT/US2005/020446

cyclopropyl, n =0) (30 ng, 0.097 mml), PS-Ph3P-Pd
(49 ng, 0.12 mol ), and R21SnBu3 (R21 = 2-pyrazinyl)
5 (43 mg, 0.12 nmol) as a soP88ion in 1 nL of PhCF3.
and evacuated and back-filled

Th t . | b
Wi asﬁgﬁlp\é’?@%_ éﬁ-ﬁéﬁgwﬁ-bf@ﬂw’sﬂmw@phenpbmw R'e phe%yl) (1.69 g, 4.23
- P S211115. /112114 4 o
G AP ST O 8 SEMy e i i 0 -C soluton o
-bramesnasinimide i(NBS;, eid . 8ig, R o]0 ) iNeébétoH@S(b%émlc} and water (7.5

i f the filtrat d
mL)fCE’gg ?H&E&E'vg{seglpg Warmed rtaﬁ%gqar\@e@q?@ﬁg%afggs&mmutes with 10%

was Su
aqueaus: N A iluting 1,2 oY
e VI o, B U4 Lk eBraes, an e
rgal‘:%:{mf1 ayRf washgdgvith welen)(2x)5 blmalb;t(o»z(i)) éL)ﬁﬁ drie@rdver RMySoN®Boncentration
wess. on's , s
u?d %é%agu?gﬁ %b@eﬁb%!ﬁ?&gvﬁewb@ytﬁam ,q?llcargepb chrorpatography using
5% EdPhsHteranaeh o} HHBCH B BYAHRI NHatoBhd B2 ER) and R -
vt A, S '
PREMY V4 .2220MS: &b SRk 57 SHONBIR LCDEI) 8-S (mt H); 3.88 (m, 3 H),
7.66 (m, 1 H), 7.50 (m, 2 H), 7.20 (m, 1 H). |

Method BV Step 3:

BV5 (R’ = 3-bromo-4-fluorophenyl and R* = phenyl and R'=Me and R? = H)
was prepared from BV4 (R® = 3-bromo-4-fluorophenyl and R* = phenyl) using Method
AS, Step 4. '

Obs.
# Structure Mw # _ Structure Mw Obs.

m/e m/e

« _NH
N N
o={__NH

N
- . 5. O NH
O O 361 . 362 640 O 361 NA
F F O
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di phenyl - 2- oxi de (CP3) Using nethods simlar to those
described by I. V. Konoval ova et al. (Zhurnal

w@bmbobmr7 Khi m i, 50(7), 1653-1654), 1.0 equi vEd'BUS$200$/020446
phosphori socyanati dous acid dinethyl ester (CP2), is
added to a sol ution of benzophenone imne (CP1) in
toluene 15 and the mxture F89%arned to reflux for 4
h. Renoval of solvent and purification by flash
chr omat ogr aphy provides the title conpound (CP3).
Met hod CP, Step 2: 1,4, 2-Di aza ({éphol i di n-5-thione,
2- net hoxy- 1- met hyl - 3, 3- d oxide (CP4) 20 To a

sol uti on of CP3H'1n toI uene (or xyI ene) i s added 1

Lawesson' s reag %gpfaval ents), and the mxture
is stirred af '3<?‘br1 The mxture is c@ N
and poured in Ncold ic phase |,

dried (MySO4 @ad fil tere(ﬂ’howh@e!;@mﬂbnt isre .
The crude oduct is pur2.fiFad by flash ¢#to raphy

to pr byiNTe title conpound (CP4). 25 5’1,
Step 3. 1,4)2/Dt azaphosphol i di n-5-i m ne, H
2- met hoxy- WL hyl - 3, 3- di phenyl - 2- oxi de (CPSQ‘&? ng a
route simlar to that described in Method A

To &Pdves-diiseldsidiovgs agdee Pdoftba)d (1154 a@rm@’r@is trfehBl) an\eﬁ_’ ~(Di-t-

1)q10 277 P U8211115/ 112044 a vari a
Ut PR A NOR Do WL o i S5 SriE0Q Eslippvack by Ao aid Rolution of
4 vallen h
T N D
2- mem@myrid;n@(u%t)tmld @.078PBmad) Mmaddexdaébllawdvbby]addmlén of 0.80 mL of

1.0 B Vs SO TP ey aioh i inds el s i 485 ey o0 min

followr¥d BN RioBHEMe ORF & dPHiltdVEtiGHIMBUGA-aCEiliEh gbd phd. Purification by
silica gel chromatography (0 to 100 % EtOAc in hexanes) yielded the product which
was treated with 5 mL of a 30% TFA in DCM solution to give BW2 after concentration

‘and purification via a reverse phase column (R* = Me; R' = Me; R* = 2-pyridyl and

n=1) (69.3 mg, 99%). ES_LCMS (m/e): 416.2

Method BX
(’) 61 I,300 51 Boc
O\V\- 'e) N =N 0 N7§[\'|
SR th o N o
RY RO R
HO' HO" HoN
) n ) n 2 ) n
BX1 BX2 BX3

Method BX, Step 1
To a solution of BX1 (R*=Me and n = 1) (0.78g, 3.63 mmol) in 10 mL of anhydrous
DMF, was added N-Boc-N'-methyl thiourea (0.70g, 3.70 mmol), EDCI.HCI (0.90g,

4.71 mmol), and diisopropylethylamine (2.5 mL). The mixture was stirred at RT for
16h before it was quenched with water and extracted with EtOAc (3 x 50 mL). The
organic solution was dried, concentrated and the residue chromatographed via a silica
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CH3 3 Coll C02 CQB Method CQ Step 1:
1, 4, 2- D azaphosphol i di n-5-t hi one,
wQ@20vehéRxy - | - met hyl - 3- PCT/US2005/020446
met hyl - 3- (4- chl or o) phenyl - 2-oxi de (CQR) 10 Using an
approach simlar to that described by R Mrten et al.
[(Chem Ber., 102, 2143 (1989p]-, nethyli sot hi ocyanate
g l(ll'Luzwaw(igUi V?A E&t&s()éﬂi s added to a sol ution of dinethyl
e're yie -(€h-oRa)-phrNyhd Athy) @h hfmﬁ .
340ip chl oroform and the m xture is jgﬁa%%%l y %Agrréreggtpgﬂs (m/e):
reflux. After 2 h at reflux, the mxture is cool ed and

solvent is renoved by evaporation. Purification of
he crude product by flash chromatography 15 provides

Meti“ﬁ’é’ BX; Btep@mpound.  Method CQ Step 2:
2- met hoxy- | - met hyl - 3-

pound, Nethod CQ
Toﬁg@@ﬁ?‘ﬁﬁ?{ BT Or B M S Pt 1 2008, SBbmmelanriue. of
anhyginousaTHFE iBhERGBH ’ 5 hS mi
L T R
Was eroled 10 (Gaipliowss by stowardditiomobdisbrBopfbarblodiiidd (07 mL, 5.44

/ N ! \ o P 3 CH
;mZ%wéh%&t%ﬁ’%g P‘%S‘ %ﬁaég%%ghgmni@@myl fride (Synthesis,
0 d@xﬁ%@&@) QtQtBBg;I é(ngngb 1v:ée{’s E8d&Wir SnBpbRIbAE T #H¥r<RBon was
Z:Z\A%z;ozu %{ﬁlﬁﬂ?ﬁ%ﬂg% ;gp; &qrﬁih\:, T Weagﬁmmwm%dmlgg)&t@&c (200 mL)
) i
Spproach st o lrg?rgt@mte 'ﬁ%? ', 3@%’@?9@%%@59@% ‘er gyas purified
thrm@"%1 gﬁipa@l l_cplug]mzt,q yigtmmegpr@ﬁlea:t) azitewnich Wf@@é@@ﬁéierration using
o X f t t
200 P PSS 1R B Eh i RS oh 8 £ T rii e ngmn ).

ES_LCMS (m/e): 339.1.

Method BY
The following compounds were synthesized using methods similar to Methods AO or

AP.
o]

lo) 0
Br Br Br, S
| / Cl
Br
BY1 BY2 BY3 BY4 .
Method BZ

The following aminoacids were generated using methods similar to Method D

Cl
N
SUSIRERE S
ke b0
/>
Bz1 BZ2

Method CA



am no-1 - (4- brono) phenyl j et hyl phosphonate (CR1l) in
chloroformand the m xture is gradually warned to

wo gfoboss27After 2 h at reflux, the m xture i s ceot/estoasneros4e
solvent is renoved by evaporation. Purification of
the crude product by flash chrgnatography provi des
the title conpound (CR2). 5- RB1 Fod CR Step 2:
1, 4, 2- Di azaphosphol i di n-5-t hi one, 5
2-met hoxy- | .- met hyl - 31 net hyl - 3- (4- br o) pheny! - 2- oxi de
(CR3) To a solution 9#;4%& in tO|UeQ@gM l ene is
added Lawesson's reagent (1.2 -equivalents), and the
mxture is stirred a eflux for 2 h. mxture is
cool ed and 10 pouredyi nto cotd—water. -The organic
phase is dried (W§§gﬂ d filter#lixa ZESDIvent is
renmoved. The crudeHN get is purifi fl ash
chromat ogr aphy to progsde the title ound. Met hod
CR, Step 3: 1,4,2-D azaphospholidin- 5
2- met hoxy- I-nethyICAi 15 CA2

o1 iarapohid A FRLEET bR 7 widheaiote. ey o ot s

cycl%é@ﬂ%\)%@é 6@?&[‘ ﬁ?ed frofh C'PH' (ELC-ORQQLPN £l bﬂ@n neyR15 =Hand R

--0 P/ --N Pd/

—cyclone@tylesm mthMmmlavﬁ@MethomG HN 0 CH2Ch PhCH2
Eton CH3OH phCH2 NH CS3 0-; CS4 0~ CCS2 0. 0\ Si
Met hod CS, Step 1: 1,4, 2-Di azaphosphol i di n-5-thione,
2- et hoxy- 4- (4- Method CB

nmet hoxy) phenyl met hyl ) - 1- et hyl - 3- phenyl net hyl - 2- oxi de
The(felipwying compounds were synthesuzed using methods similar to Method E

and/or AX.

NH, 0— NH, 0—
Mo— NH; 0— HO y HO 5
HO Y HO Y
10 A
CB2 CB3 CB4

15

20

CB1
Method CC
o TBS o TBS oTBS  TBS, TBS:

OO -4 - Gx ijg o
NH
0N
0

cc1 cc2 cc3 ccs

Method CC, Step 1.

To a methanol solution (20 mL) of CC1 (5 g) cooled to 0 °C was added sodium
borohydride (1 eq) and the reaction was stirred for 30 min before the reaction mixture
was evaporated to dryness then extracted with DCM/water. The DCM fractions were
pooled, dried (MgSO,), filtered and concentrated to dryness. The crude product was
dissolved in 20 mL. of anhydrous DCM. To this solution was added t-
butyldimethylchlorosilane (2 eq.) and imidazole (2 eq.). The reaction was stirred
overnight at RT before it was quenched DCM and saturated NaHCO3, The organic
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Usi ng an approach simlar to that described by R

Merten et al. [(Chem Ber., 102, 5 2143 (1969)),
woredobpéi2sot hi ocyanate (1.2 equival ents) i s addedr/us208s5/020446

solution of dinethyl

[ 1- (4- met hoxy) phenyl net hyl ami no- 2- (4- br onp) phenyl ] et hy

| phosphonate (CS1) in chlor gp?r_m and the mxture is

gradual ly warmed to refl ux. er 2 h at reflux, the

ol AL B SR BT SRS S A TRUTAGR g ivg grae procuc

CC3. ash chromat ogr aphy provide the title conpound. WO
2006/ 065277 PCT/ US2005/ 020446 -322 Method CS, Step 2:
1, 4, 2- Di azaphosphol i di n-5-i m ne, 2-net hoxy-4-(4-

Met@r?éyéﬁﬁg yl met hyl ) - 1- met hyl - 3- phenyl net hyl - 2- oxi de

aroute simlar to that described in
A litvtstthedp mycedtispwas aﬂSpte&(Awe&dJ tOh@nepase, 43(7) el 95)t |IGompound

cc (5 8t 80 i i e iceBL o maeouris onen6i5-0 kgt peranrifuoride
ethd?tBRANY 1684 M 520 i Qﬁ;?—i?@ (% Qoér% R mdfufeRab %tlrrefi ynder

nmet hanol i s hydrogen tmin the presence o
nitragsinokor 200 before the aagtiog was quenchedwitb saturatga MaHCO; (ag.) and

e AP PR, W P @ NBRB QGBI e oo

and NidBcéRtraledGblgivg SrudeE@E3N\ H t BUOOH N H  H2N PSCC12 scN
PO CH3CN, CH3H p 11 70C ° 1 - O 15 Br Br CT1 C12

CT3 CT4 WMethod CT, Step 1:
MetRb8®E By Stdd 4: br onophenyl ) - 1-

To CC3 (10.4 grams) in 200 mL MeOH was added 1.1 eq. of sodium borohydride and
the mixture was stirred for 30 min before the reaction mixture was concentrated and
the residue partitioned in DCM/H>O. The organic phase was dried over Na,SQ,,
filtered and concentrated. The residue was chromatographed to give product CC4.

Method CC, Step 4.

Compound CC4 (2.5) in 5 mL. anhydrous DCM was added Bis(1,2-
diphenylphosphino)ethane (DPPE; 1.2 eq.) followed by carbon tetrabromide (1.1eq.)
at 0 °C and the reaction was stirred for 30 min. The reaction was quenched with
hexane and poured over a silica pad. The organic solution was evaporated to give
product CC5 as an oil. '"H-NMR (CDCls) §5.72, br s, 1H; 4.18, t, 1H: 3.83, g, 2H; 2.00-
2.10, m, 2H; 1.76-1.81, m, 2H; 1.43-1.56, m, 2H; 0.84, s, 9H; 0.03, s, 6H.

Method CC, Step 5.

Compound CC6 was generated from CC5 using a similar procedure in Method E.
Crude compound CC6 was purified by flash chromatography (gradient 0-10% EtOAc
in hexane). Two isomers were isolated during purification isomer A Which eluted first
followed by isomer B.

ISOMER A: "H-NMR (CDCl) § 7.26-7.37, m, 5H; 5.57, s, 1H: 5.38, s, 1H; 5.02, q, 2H;
4.08, br s, 1H; 3.67, s, 3H; 3.08, d, 1H; 2.58, d, 1H; 1.80-1.92, m, 1H; 1.60-1.75, m,
3H; 1.32-1.44, m, 3H; 0.83, s, 9H; 0.35-0.45, m, 4H; 0.01, s, 6H.
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i sot hi ocyanat o] et hyl phosphonate 20 To a m xture of CT1
in DCM and 0.1 N aqueous sodi um bi carbonate (1.0
weoywsved2ent) is added thi ophosgene (1.5 equi VECEUSBEN5/020446

and the mxture is stirred for 4 h at RT. Wter is

added, and the organic phassg’s,l s dried (MgSO4),

filtered and concentrated’t give the product Cr2

whi ch is used without purification, 25 thod CT, Ste
ISOMER B; Mﬂwﬁ:@ﬁla)s@maaﬂmssm (EF 56, s, 1H 5.39, s, 1H; 506 q,

th t hy I
2H; 435081 8t 1 Bnodr- Sr3Fh A G & o R LB b Je1.48
m, 3H; 3.81W, oal; &8 BD. andn 4Hi 8087 epgHetYiglda@dRds¢er A and 22%

i val ents) and the solution is sl oWy warned to

u

|some(r%| ux for 2 WD 20116/ 065277 PCT/US211115 /112114 4 6
-323 h. After renoval of solvent, the product is
purified by flash chromatography to give the title

Methoa @CiStep\®t hod CT Step 3:

Compguﬁgtzg& St gl?t &h %fr ééé Bg&%r@etpy@ugp Bgatmentiy 1 N TBAF
in THIU??brnﬁb ?mf&?l;éﬁﬁcﬁ/veﬂ BY bﬁfraéﬁbﬂ With éﬂﬁéﬂWb@d 'FHé (B@bhi?,dplﬁse was

Is used to prepare he title conpound. 10
separwmhmd wasted foHztimes withovatexcs h@ agUequsPIase Wes pooled and

wash%'\l%%g\x%pbz(ga\j& 1o 4 Cﬂwglgqgh%' Hﬂ%@% WhEBrish %'(}eF'NaZSO4,

nnereaa'hdze\)a pRE&Ras RN p m@f@dﬁ? mm ield. 1H NMR (CDCIg)8728-
- et I-2 met hox | -2-0Xx g
7.39, ap@-b%ﬁ%brnﬁméﬂ 3/69¢lhra$, H—is‘érpbédﬂdy R2, ﬁbﬂi’bﬁ%ﬁ bd|s 1H;
. 2143 41 t
72, bSBEIH, 106098 5, MR P R T SR N R TS 7 m,

2H; 142-86B0Aan, |2H>helr\31 Nezxdyrhphedsoiamasd, (4l in chl oroform
and the nmixture is 20 gradual |y warned to refl ux.

After 2 h at reflux, the m xture is cool ed and sol vent

IS Method CD
0 R!
NHBoc \
R IBX R _ NHBoc
: o R4
reductive amination
B cp1 Br  CD2 cD3
Br
R1\ NH RI NH
N N N
1 TEA NH R2'B(OH), NH
— R4 —_— R4
2. BrCN Suzuki R2! R2! = aryl, heteroaryl
Br cpa CD5

Step 1: teri-Butyl 2-(3-bromophenyi)-1-oxopropan-2-ylcarbamate

To a solution of tert-butyl 2-(3-bromophenyl)-1-hydroxypropan-2-ylcarbamate (CD1;
R* = Me) (1.5 g, 4.6 mmol) in EtOAc (150 mL) at reflux was added IBX (3.82 g, 13.6.
mmol, 3 eq). Reflux was continued for another 2 h and then the mixture was cooled to
RT. The white precipitate was filtered and the filirate was concentrated. The residue
was purified by chromatography on silica gel by eluting with EtOAc/hexanes to give
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renoved by evaporation. Purification of the crude

product by flash chromatography provides the title
weowpossadr  Method CU, Step 2: PCT/US2005/020446

1,5, 2- D azaphosphori ne-6(1H)-i m ne,

1- met hyl - 2- met hoxy-3- 25 phgnyl - 2- oxi de (CU3) Usi ng a

route simlar to that descrg%%d in Method A, step

CU2 is used to pregare the title conmpound. ©Meth 8\6 4
1.0 366D o 1pPENY &5(37arapaIphesnt)d troxenEPems Yl Caf@@matﬁ 2;R" =

Ve) q%gg%m@%%oma @E@gdp@g 3042 JE B TSR, TH)
n 1 1 H

7'55'%%8' %Ei/?,%s§€él5’§:[‘,:1HBi, %%ﬁsﬁ), {58 (8, GM}. CV2 CV3 Cv4

(2 i sot hi ocyanat o- 1- phenyl ) et hyl phosphonate (CV2) 5

{

step 2 ol cEbu AR 8B BRRCh e ichbomate
To a"sBlu@iBHQﬁQ@%L&;JI é(@awm@,bmﬁw)h _oRbPrdgun-Piyidarbamate (CD2; R* =

stirred for Wat er |s adde
Me) [@r@gn8 animiedse dl@\l@rrqeélwr(a\@@ml }-) Weis| Qfgf%"ﬁgw‘amme (0.48 g, 6.1

mmog %é&)nib av?étgﬂ A(T’é? Iﬁé? hgﬁwﬁ(@r@ﬁt TQ@ isellition Was all¥hvEAWstir at RT

for1h, f?HéZw@d @y&hb@silnmgm u&sdcﬁr um)tnamtongbomhww@,ﬁ‘r 818.5.mmol, 2.8
met hoxy- enyl -
ca. Toareilis PUREHE i S bl SRRt Rpdgh. v
stlrrn?d”ﬁ)r 3 h}'ﬁ?ﬂfé’ﬁﬁ()&@ﬁé‘%b@@bﬁ@erﬁt?atéd Gih Vab&@t'ﬁhe acsidtidevas purified by
ution is heated at refl ux r
chromatagsapeyion silicg geldyRiuting wﬂhrﬁtﬂ,&&ql\/@ﬁlﬁ |’[%§Hle (? gg 260%) of tert-
butyl B LB RILABIN-§ Inftiflaiifo)brddeh-251ddrBaHfke (CD3; R = Me, R* =
Me) as a colorless oil. '"H NMR (CDClg) § 7.47( bs, 1H), 7.37 (m, 1H), 7.27 (m, 1H),
7.23 (m, 1H), 5.97 (bs, 1H), 3.18-2.82 (m, 2H), 2.45 (s, 3H), 1.74 (s, 3H), 1.40 (s, 9H).
MS (ESI) m/e 342.9 (M+H)".

Step 3: 4-(3-Bromophenyl)-1 ,4-dimethylimidazolidin-2-imine

tert-Buty! 2-(8-bromophenyl)-1-(methylamino)propan-2-ylcarbamate (CD3; R' = Me,
R* = Me) (0.62 g, 1.8 mmol) was dissolved in 25% TFA in DCM (25 mL) and the
mixture was left stirring at RT for 1 h. The mixture was concentrated in vacuo and the
residue was redissolved in CHCl; (20 mL). The solution was washed with 15% NaOH
(10 mL) and the agueous layer was extracted with CHCIs (3 x 10 mL). The combined
organic layer was dried over MgSO, and concentrated in vacuo to give 0.33 g (76%)
of crude 2-(3-bromophenyl)-N1-methylpropan-1 ,2-diamine as a colorless oil. 'H NMR
(CDCls) 8 7.65( t, J = 1.7 Hz, 1H), 7.41-7.34 (m, 2H), 7.21 (t, J = 7.8 Hz, 1H), 2.86 (dd,
J=11.7, 0.6 Hz, 1H), 2.64 (dd, J = 11.7, 0.6 Hz, 1H), 2.38 (s, 3H), 1.54 (bs, 3H), 1.43
(s, 9H). MS (ESI) m/e 242.9 (M+H)*. The compound was used in the next step
withbut further purification.

To a solution of 2-(3—bromophenyl)-N1-methylpropan-1 ,2-diamine (0.12 g, 0.50 mmol)
in EtOH (10 mL) was added BrCN (0.073 g, 0.70 mmol, 1.4 eq). The mixture was
stirred at RT for 16 h and then concentrated in vacuo. The residue was redissolved in
CHCl; (20 mL) and the solution was washed with 15% NaOH (10 mL). The aqueous
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Met hod CV Step 3: 1,4, 2-Di azaphosphol i di n-5-i m ne,
2- met hoxy- | -cycl opropyl - 3-(4-brono) phenyl - 2- oxi de
w@ 80646331 Nng a route simlar to that descri bedp@mus2005/020446

Met hod A, step 3, CV3 is used to prepare !0 the title
conpound. Method CWI -Br s | NBoc 1) R21B(OH)2 O
P"NENH \ ' Rs O BocHNxH / ©3@530" f >1 | Fibre Cat,

N R6 DME/110 C, \ R6 H N

l K2CO - R2CH3(§) NEA:G:HS Br-

Ayer W& ppregied wita/LHCEs (B5x w) ml)oargd idrcomBinedsigaRy IBX&4 was dried
. t .

(Mggﬁz,% %eé'?raap o‘s”;ﬂ'gr .42 gh) of 4-(3-bromophenyi)-1,4-

d.mghmmazpndmr@tmme(0434;331&“@,@@lMe)%@éic%Fo?Léasg“@ﬁPé 'H NMR

i o of “butyl net hyl car bamothi oyl <
(COGH R 704 (‘?r&@t i-r7t|\}é¥,u1 Rl i735 Gt 2! . EALL mial){vl?.‘fa‘ {tondsg.1 Hz,
= f i fication. 006/ 085277
1H), 982 (0 = MEHATLA! B (d )02 {9°|3W¥@,§p8§_(s, 31! 1 56 (bs, 3H). MS
(ESI) mge 268, h20hb¢MhdhT.ne- 5-i ni ne,

2- met hoxy- | - net hyl - 4- ( 3-
(m-cyanopheny) phenyl ) - 2- oxi des (CWB) Fol |l owi ng the

Stepps: 3-Dffl i Al liblazaldt i
o458 DI eherpRerSh: i B hiliarafdln'z ine
ar Hqs@,r@,!q)p‘ g-(gctpr@gwqmgml)p«bmmgylox%m@m-zﬁﬁwiné?d).@by%},%.1 mmol
1 eqHg - PS. - er mcrowave ’
thfeat iﬁ%‘@@ﬁ%@%’é&&% F?(?f @2@2(59383%“51%1 SreREibreCat (20 mg),
anhygraus ethpnof (2 i), anceatiNv K0, eouskhs
1 ZGQZga%thecti(gn. 10. Met hod C§( géN&INBOC %%W%EO@O? WYL'\“Q1% mmol,

. = aHsd i 2 MiCrowaye reactey{Emrys Optimizer) at 110 °C for 15 min.
The mixture was transferred to a prepacked column of Si-carbonate (29,079
mmol/g), which had been conditioned with MeOH/DCM (1:1). The column was eluted
with 1:1 MeOH/DCM (3 x 3 mL) and the eluants were collected and concentrated to
give 0.019 g (63%) of 4-(3-(3,4-diﬂuorophenyl)phenyl)-1 ,4-dimethylimidazolidin-2-
imine (CD5; R' = Me, R* = Me, R?' = 3,4-difluorophenyl) as a white solid. '"H NMR
(CDCls) 8 7.60 (s, 1H), 7.50-7.20 (m, 6H), 3.48 (m, 2H), 2.79 (s, 3H), 1.66 (s, 3H).

MS(ESI) m/e 302.2 (M+H)*, HPLC (A) R, = 5.48 min.

Alternative for Method CD for compound : R' = OR™

Alternative Method CD, Step 2: tert-Butyl 2-(3-bromophenyl)-1-
(methoxyaminAo)propan-2-ylcarbamafe
To a solution of tert-butyl 2-(3-bromophenyl)-1 -oxopropan-2-ylcarbamate (CD2; R* =

Me) (2.7 g, 8.2 mmol) in dichioroethane (40 mL) was added methoxylamine
hydrochloride (0.89 g, 10.7 mmol, 1.3 eq) and 1 mL of AcOH. The solution was
allowed to stir at RT for 16 h. The reaction mixture was concentrated to give the
oxime intermediate. The oxime was dissolved in EtOH (20 mL) and borane-pyridine
complex (0.74 g, 7.9 mmol) was added dropwise. After stirring at r.t for 20 min, the
reaction mixture was concentrated in vacuo. The residue was redissolved in DCM (50
mL) and washed with water (3x20 mL). The organic layer was dried (NaxS0y) and
concentrated to give 1.6 g (54%) of tert-butyl 2-(3-bromopheny)-1-

| (methoxyamino)propan-2-ylcarbamate (CD3; R' = OMe, B4 = Me). 'H NMR (CDCl3) &
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NH)W NH OO0 2. TFA/ DCM O ( Rs CH2Cl 2/ MeCN H20 Rs
R7 Rs OH CX1 CX2 CX3 Method CX, Step 1,

wa@ SpeBeErt - But oxycar bonyl ) - 1, 4- di net hyl - 6- oxec1/652005/020446
hexahydr opyri m di ne-4-carboxylic acid To a sol ution of
(S)-tert-butyl
4- (furan-2-yl)-1, 4-di net hyl--3oxo- tetrahydropyrlmdl n-
2(1 H-ylidenecarbamate CX1 (R6 = Me) (1.12 3. 64
7.60ATIO D, (mp rddha SRL (ﬁsnht) 3BOHed3HELR.70 (‘VSQL()S @Hy, 1.40 (s, 9H).

The gu@e%p@@pp%é%ﬁ) Cﬁ@@‘%ﬁq{ﬁ% %Wf"%“@hﬁ%&ﬁ%?@f 6

g, 54.2 mol, 15 eq). The 20 mi xture was stirred at RT
for 2 h. The m xture was_diluted with DCM (100 nL% and
Altermaiiverr gaMethodyerCllas sSieft at &,  dArGaBromephenyl)sinnethoxy-4-

centr ve 0.90 g (86% of
metﬁgl? id?zfcg (f‘ﬂb%ﬁgg%yecar bonyl ) -1, 4- di net hyl - 6- oxo- hexahyd
2 i boyybinoxyamird rR8-yE cibanasteqCD3; R =
S RSOSSN A

OMeg,Hﬁ Me)sd-§ §, 4gHpmoi) \gas gssoyebd m@;‘:%f@{ gx @%hﬁ%@ég& and the
mlxtﬁlées\jvaa I?ft s’urnng th RT for (%lxt(Uée en{arsl ??nucoern(t)r%e r] \fa%uo The
residud \)vas Iestéh/eBIamilCért@)lb (ZD ml) )-aret wasiyen Wri&%dﬂa&lﬂl(ﬂo mL). The

aquqdy Bt e axlRely RRRB SIS 13 xaQmbd: Ryp comblned iganjgaver was

dnedi eRYF Nl?SDP@nd éoﬁ@éh@wb |IrCVQ(§UCd THo®sidee waé/l%ilss(bl\iéiﬁm EtOH (10
was added, 30 %

mL) (a@d(ﬂr@wo 0@6@ On%mmql wfs a&m Aftersaiginggt Rd fopas h, the

o et B 16 AT i e Oy o

and 236068677 75%ROVA0ER 020l aqueds layer was extracted with CHCls (3

X 10%&g%$gm%r%t 4 ;ggwérlgg%d\&# BP%] 3@?@4@5 %agé%nggntrated to

PIAB%D) & 4-(BBrérashédy)-MrnsihoRywamedhylmigdzokdil-2-imine (CD4;
give Otguq @ ( vvashgd r(\?Svln)t H20 ({0 ni) %nd sat ur at ed (

R’ =b®Mee 1=@Mﬁ))as andlotleas et tANMRI(ED&eud7.65-7.35 (M, 4H), 4.02 (s,
3H), 3.98 (d, 1H), 3.91 (d, 1H), 1.94 (s, 3H).

Alternative Method CD, Step 4: 4-(3-(3-Chlorophenyl)phenyl)-1-methoxy-4-
methylimidazolidin-2-imine

A mixture of 4-(3-bromophenyl)-4-methyloxazolidin-2-imine (CD4; R' = OMe, R* = Me)
(0.027 g, 0.1 mmol, 1 eq), 3-chloro phenylboronic acid (0.023 g, 0.13 mmol, 1.3 eq),
FibreCat (0.020 g), anhydrous ethanol (2 mL), and 1N K2COs aqueous solution (0.12
mL, 0.12 mmol, 1.2 eq) was heated in a microwave reactor (Emrys Optimizer) at 110
°C for 15 min. The mixture was transferred to a prepacked column of Si-carbonate (2
g, 0.79 mmol/g), which had been conditioned with MeOH/DCM (1:1). The column was
eluted with 1:1 MeOH/DCM (3x3 mL) and the eluants were collected and
concentrated to give 0.008 g (25%) of 4-(3-(3-chlorophenyl)phenyl)-1-methoxy-4-
methylimidazolidin-2-imine (CD5; R' = OMe, R* = Me, R*' = 3-CICqH4) as a white
solid. 'H NMR (CDCls) 8 7.75-7.60 (m, 5H), 7.58-7.42 (m, 3H), 4.00'(m, 2H), 3.97 (s,
3H), 1.97 (s, 3H). MS(ESI) m/e 316.0, 318.0 (M+H)", HPLC (A) R; = 5.64 min.
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The crude residue was dissolved in THE (0.4 nL) and
then TBAF (1 Min THF, 0.099 5 nL, 0.9 eq) was added.

wd bmenéseture was stirred at RT for 2 h. Et OAc $@OUSI0)5/020446
was added to the reaction m xture, which was washed
with H20 (10 m -) and saturated brine (10 nL), and
concentrated in vacuo. The rgerdue was treated with
30% TFA/DCM (1 nL) at RT for 1. The reaction m xture
was concentrated in vacuo and the crude product was
purified on reverse phase HPLC (B) to give 0.015 g
(2699 of (6S) 10 Method C

2-im no- 3, gndi met hyl - 6- (3-(3- (trlfluororrethyl)p%qnyl)-

1, 2, 4- oxadijazol -5-yl)- tetrahydropyrimdin-4(1 -one
(CX3: NEge — o] NBoc
3-(3-(trifflu ';Iorrethyl)phenﬁm 1, 2,4- oxadi azol|-5-yl.))
as m2whit ex id 1H—NIVR—(‘CD3®)—>S 8. 4021( niR4 X .04
(d, 1 R° 6.9 Hz)pafi fdoc, b J BHG 4 I¥) R3. 81
(m 2K .39 (s, 3H), 182(3 '3H) . l\/E((]I NM[:E:
354. 2, HPLC (B9 Ay F 6. 23¢=Bin. 15 Metho oC
1. TMBCHRD, MeOT tol uene O Ny, NBoc NH 0-,.' RGg2.

NH2NH2, EtOH O Rs OH NHNH2 CX2 CY1l
(S)- ?.—BFB((DH)gut oxycar bonyl ) - 1, 4- di meRhy! - 6- oxo- hexahyd

ropyri Fibfl 0&; BscE0 car bohydra2| de.JoNa _w¢ ution of

(S)-2- meraﬂlmb@,xycar bonyl) -1, 4- Folcﬁﬁ-cswg)xo(lcw)e:x%aggyol
4- lic a =

éoDy“iq"dbqgm'“’ rﬁ?g"%d-ﬁ@% £3°gp-) was added

. T Timot ) T

TVSGENEFA /BEMn hexane, 1.9 ni, mol, 3 eq) The

m xture was stirred at RT for . TRE3mi RY wrarymheteroaryl
concentrated in vacuo to give 0.37 g (100% of !5

(S) - met hyl

MethodtQE t Stept dxycar bonyl ) - 1, 4- di et hyl - 6- oxo- hexahydr opy

The s():réhdl “seofscg%%{bfﬁ ﬁ%@gévgﬁggh e \(/jvgs%z'ja(pged from the
prod@dur@o? @péﬁu BHbt. ab, 3t (% Sdos, J445%7(l5675'3'=f)hus-r?o & solution of (S)-

sol uti on of

tert-pgiy ﬁ«éBfWqupﬂ@nw ﬁluémemrgxq-telrmwdrmm}rhwylbfr@qw
yhdé?%’%%%%y@ﬂ) NeHe SR B 5 (63484 0.8 miidh1 841 IH THE (4
mL), LDA (2M in heptane/THF, 0.6 mL, 0.12 mmol, 2 eq) was added dropwise via a
syringe at -78 °C. After stirring at -78 °C for 30 min, a solution of iodomethane (0.080
mL, 0.12 mmol, 2 eq) in THF (4 mL) was added dropwise to form an orange-colored
enolate solution. The mixture was stirred at -78 °C for 3 h. Water was added to
quench the reaction and the suspension was warmed to RT. The mixture was then
partitioned between H.O and Et,0. The organic layer was separated and the aqueous
layer was extracted with Et,O (3 x 25 mL).

The combined organic layers were washed with brine, dried (MgSQO,4) and
concentrated to give 0.38 g of a brown oil. Chromatography on silica gel using 50%
EtOAc/hexanes as eluent gave 0.14 g (54%) of tert-butyl (4S,5R)-4-(3-bromophenyi)-
1,4,5-trimethyl-6-oxo-tetrahydropyrimidin-2(1H)-ylidenecarbamate (CE2; R'= R*=Me,
R®'=Br and R®=Me) as a white solid. 'HNMR (CDCls, 300 MHz): § 10.16 (s, 1H), 7.46
(m, 2H), 7.26 (m, 2H), 8.21 (s, 1H), 3.01 (m, 3H), 3.02 (m, 1H), 1.51(s, 12H), 1.17 (d,
J=7.1 Hz, 3H). MS(ESI): MH* = 441.7 HPLC (A) R; = 7.20 min.
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0 NH2NH2 (0.023 ni, 0.75 nmol, 3 eq) and the mxture

was stirred at RT for 4 h. The WO 2006/ 065277
WEebAE32005/ 020446 - 327 ni xture was concent r aPE@OUSI05/020446

vacuo to give 0.074 g (100% of (S)-2-(tert-

but oxycar bonyl ) -1, 4- di met hyl - 6- oxo- hexahydr opyri m di ne

- 4- car bohydrazi de (CYl, RGO8k) as a yellow solid. 1H

NMR (CDCI3) S 895 (s, 1 H, 3.11 (s, 3H, 2.28 (m

M E clef® (s, 9H), 147(53 5 Method CZ 1. 0 N
eth% NBocéN O NYNH / Et3N, -

A mixtEiref (Sjmn-bm\fi@mommpmmylw i 4 el o2 R topyrimicin-
S -
2040 4 AL Rl 2l Y gy, b abigtosig g mmo

rile
5~ cyar?d?h?éh'—ﬂ?lb@fromc acid (0.2 g, 1.3 mmol, 2 eq), Fibrecat (4.26% Pd 0. 7g) and

o P bt R gl e
Emrys @?%g@r%n%)sygmf%%'r (Rt (EE%Bol%n ?letél)re@lc\gﬁg miatlfte dvas ﬁahsferred toa
pre- padkbdroaﬁanomf(&ﬁargpn’@tch)laW| e(\)nqgﬁ%yv){ W@‘Y ﬁg@ﬁ@%lz 1:1).

The e\%%%ﬁ?v}g‘@,r\ﬁr ed@%f@@r \fﬂai}ﬁg gh%,\% igr i ﬁ%%&\f mﬁcﬁ Wdd gehitlRl by silica

gel ch?&hafoeﬁrégh)b (201§O‘VolEtCM¢/heaades twgiver. 1 2ge@.3 mmak 8% yield,
syn:anthitio: B11)pIde) e 1(40(%0{52&@‘@1& oas hefe R % ﬁlné’tﬁyl -
oxote@@%dw 19))- ﬂd@ﬂu@cé‘ﬂ%haat@ ak3a welts saTithBH/lN[vm 2(5DCI3, 300

he m xture was diluted w
MHz): (52‘1)01115) (s, 1Hash&8-7b3 I(1m|—|26 (1@3ﬁ7_}383(mj 280t 2t ga bH) 32 (s,

or, U GBI PO e gEile- 188 7 oo

—383”1‘ ’HP‘LGJWE’W SBARFERY hqé@ﬁer)n vacuo and the residue was
on reverse phase HPLC & J (11

(8)- tert- utyl 4-(3-(5-cyanothien- 1-yl)pheny| imethyl-6-oxo-tetrahydropyrimidin-

2(1H)-ylidenecarbamate (23 mg, 0.05 mmol) was treated with 1 mL of

30%TFA/CH.Cl, at RT for 30 min. The volatiles were removed in vacuo-and the

residue was re-dissolved in acetonitrile (5 mL) and evaporated again o afford 17 mg

of crude iminopyrimidinone as a yellow solid. The crude product was purified by
reverse phase HPLC (B) to provide 10 mg (60%) of (S)-6-(3-(5-cyanothien-1-

| yl)phenyl)-6-ethyl—2~imino—3-methy|-tetrahydropyrimidin-4(1 H)-one (CES; R'=R*=

Me, R = Me, R?' = 5-cyanothien-1-yl) as a white solid. 'HNMR (CDCls, 300 MHz): §
11.4 (ors, TH), 10.0 (s, 1H), 7.58-7.53 (m, 3H), 7.44 (m, TH), 7.40-7.26 (m, 2H), 3.30
(m, 1H), 3.16(s ,3H),1.60 (5, 3H), 1.27 (d, J = 7.2 Hz, 3H). MS (ESI): MH" = 438.7;

' Mi-56=33971. HPLC Ry’= 7.24 Hin (syn isomer).

"~ Method CF
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give 0.006 g (12% of

3-(5-((S)-2-imno-1, 4-di nmet hyl - 6- oxo- hexahydr opyri m di
wo20bspb277 1, 3, 4- oxadi azol - 2-yl ) benzoni tril e aspar/vkioh®020446

solid (CZ1; R6 = I\/Ie) 1HNI\/R (CD30D, 300 MHz): S 8.49

(m 2H), 8.12 (d, 1 H), 32(t 1 H, 3.75 (m 2H)),

3.36 (s, 3H), 1.82 5( BP- M (ESI): M= 311.2,

HPLC (A) Rt 4,175 mn. I\/Et hod DA WD_2006/ 065277

PCT/ US2005/ 020446 328 01. C NCO O B NH_ O NAr NBoc

DOBbGRH,\ / N§ NH oﬁe TsCl, Et3 B OB EBH), Hbre Cat

NHYR3. TFA/ Aﬂl\l:'zN/\)\ NGH:' cy1 D K,CO3, DME

H
RINGS)—6¢ Bob@NCINGT 0) Bk 3~d- K adi az0T-320 Y815 frin >
- i iHFno- 3, 6- di fet hsoel, QIM,DMEydrop' n-4(1 HmnRiak
To a solutio f

(S)-2-(tert-butoxycarbonyl)-1,4-di met%yﬁ 6- oxo- hexahyd
ropyri m di ne- @-carbohydrazi de (CY1, = e, 0.030 g,
0.10 mmol) ol # g6 25 nL) was added \

3- chl or opheny]l i slocyanat 8% TFAVPSM, O oy T‘HZ eq) .
The m'xhgre "E*tlrredmf‘? a atil es
wer e then VBEI in vatuo, Fz (SRt I eat ed
with TsCl {(8.020 g, 0.10 mol, 1 eq), 3N (0.083 ni,’
0.60 nmol, 6 &g), and DVAP (O. 002 g, 1070.016 mol ,
0.16 eq) in DCM (0.25 nlL) at RT for 16 @F4 The mixture
was diluted with DCM (20 nlL), washed with H20 (10 nlL)
and saturated brine (10 nL), and concentrated in
Metho@ Stépet.r esi due was treat ed with 30% TFA/DCM (1 nl)

2

Tos Gvdembl s T & 2 BinSEIS5A Sl A5 s 0 m)

at RT was added NaH (0.17 g, 4.3 mmol, 1 eq). The mixture was stirred at RT for 15
min. Then a solution of methyl isocyanate (0.3 g, 4.2 mmol, 1 eq.) in anhydrous THF
(5.0 mL) Was added dropwise. The reaction mixture was allowed to stir at 25 °C for
15 min. The mixture was then poured into 30 mL of ice-water under vigorous stirring.
The reaction solution was extracted with Et;O (2 x 25 mL). The organic layers were
combined and washed with brine (30 mL), dried (NazSO;), and concentrated in vacuo
to give 0.42 g (50% vyield) of tert-butyl methylcarbamothioylcarbamate CF1 (R'=Me)
as a white solid. "HNMR (CDCls, 300 MHz): 8 8.3 (br s, 1H), 3.19 (d, 3H, J = 4.8 Hz),
1.8 (brs, 1H), 1.5 (s, 9H).

Method CF, Step 2.

To a solution of an HCI salt of AB2 (R® = 3-bromophenyl and R” = Me) (0.2 g, 0.7
mmol) and CF1 (R" = Me) in DMF (2 mL) at RT was added DIEA (0.5 mL, 2.8 mmol, 4
eq) and 1-[3-(dimethylamino)propyl}-3-ethylcarbodiimide HCI (EDCI, 0.2g, 1.0 mmol,
1.4 eq). After stirring at RT for 16 h, the mixture was diluted with EtOAc (10 mL),
washed with brine, dried (MgSO,), and filtered. The filtrate was evaporated under
reduced pressure to afford 0.34 g of crude product as a yellow oil which was purified
using silica gel chromatography by eluting with 20% EtOAc/hexanes to give 0.17 g
(0.4 mmol, 60%) of (S)-tert-buty! 4-(3-bromophenyl)-1,4-dimethyl-6-0xo-
tetrahydropyrimidin-2(1H)-ylidenecarbamate (CF2; R'=R’ =Me) as a white solid.
'HNMR (CDCls, 300 MHz): & 10.63 (s, 1H), 7.42 (m, 2H), 7.24 (m, 2H), 3.21 (s, 3H),
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5

phase HPLC (B) to give 0.006 g (10% of
(S)-6-(5-(3-chl orophenylam no)-1, 3,4 15

woxmdioe2ot - 2-yl ) - 2-i mi no- 3, 6- di net hyl - t et r ahy deopysions/ekodss
in-4(1 H-one (DAl; R6 = Me). 'HNWR (CD3CD, 300 MHz):
.S 7.78 (t, 1 H, 7.47 (m 2H), 7.17 (dt, 1 H), 3.53
(m 2H),~ 3.36 (s, 3H), 1.7810s, 3H). M5 (ESI): M+ =
335.3, HPLC (A) Rt = 5.710 min. Method DB O NCN Br

32(&“@1 I\JFC=1P6 ﬂﬁ) zTefi'(a nHRJ—I\HQrV OFtes5 (323B), R&5QE26HE. MS(ESI):
R216(OH) RL 4NH NH Pd cat al yst

N+395|:%, S%E’BHEL@-WEJ M. O RR1 6 110 C, m crowave

20 DB2 13133 Method DB, Step 1;

(1- (3- Bronophenyl ) et hyl i dene) cyanam de (DBl1, R 4 = M)
Methd@ CBOStd}93277 PCT/ U82005/ 020446 - 329 Fol I owi ng the

proced re of Cucci

A mixiyes o ( ﬁﬁTbutyldbé’S bggn@g@gnyl)sa) fllglgﬁﬁtbyl 6-oxo tetrahy<5)ropyr|m|d|n- |
2 I
2(1HE RIS AT RBGEITEE S AMer R FEg) QEsR), 98fioro 2.
hydrm@phanyiborordce atid (Bﬁk/}:(szchlntc; -2atydroxypheryl;ed gads2 atrdel] 2 eq),
Flbreg@’q @%2&%\/@ 20? a‘[ll\(li : h& 688 %té m%) in éltrrl\gt?\owgthane (DME,
10 mE) ér fefri Hﬁfa*hbl $1 d Dbéib?ﬁ AW il Siith proceds vnBQedjﬂffpl[:)ed Zith stir a bar

was added over 1

was SrQ@éQd aaﬁ hﬁ@ée@m 2R Emrysoptinireaidet0 ¢ don15 mhe. After cooling, the

et B8 ORI 2Rl R SELS s ol

with Me@lH/@HiOIy @anj. cTMahmn‘t\msdelledted\md tsgﬁ;@wtreﬂed tumded reduced
10,09

press(ljie %B&%C(ﬁ%r a4 ?LH% ﬁp’rﬁgﬁgf' %% Qﬁéﬂlr q ? %@e product was purified -

by silica gel chromatography (20-50% EtOAc/hexanes gradient) to yield 0.13 g (0.3
mmol, 48%) of (S)-tert-butyl 4-(3-(3-chloro-6-hydroxyphenyl)-phenyl)-1,4-dimethyl-6-
oxo-tetrahydropyrimidin-2(1H)-ylidenecarbamate (CF3; R’ = R® = Me, R?' = 3-chloro-
6-hydroxyphenyl) as a white solid. 'HNMR (CDCls, 300 MHz): § 7.48-4.32 (m, 2H),
7.20 (m, 3H), 6.84 (m, 2H), 5.68 (br s, 1H), 3.28 (d, J= 15.7 Hz, 1H), 3.21 (s, 3H),
2.96(d, J = 15.3 Hz ,1H),1.68 (s, 3H), 1.53 (s, 9H). MS (ESI): MH" = 443.7, 445.7; M-
56 = 388.0. HPLC R (A) = 6.99 min.

Method CF, Step 4.
(S)-tert-butyl 4-(3-(3-chloro-6-hydroxyphenyl)phenyi)-1,4-dimethyl-6-oxo-

' tetrahydropyrimidin-2(1H)-ylidenecarbamate (CF3; R' = R® = Me, R?' = 3-chloro-6-

hydroxyphenyl) (23 mg, 0.05 mmol) was treated with 1 mL of 30%TFA/CH.Cl, at RT
for 30 min. The volatiles were removed in vacuo. The residue was redissolved in
acetonitrile (5 mL) and evaporated again to afford 17 mg of the crude product as a
yellow solid. The crude product was purified via reverse phase HPLC to provide 10
mg (60%) of (5)-6-(3-(3-chloro-6-hydroxy-phenyl)phenyl)-6-ethyl-2-imino-3-methyl-
tetrahydropyrimidin-4(1 H)-one (CF4; R' = R® = Me, R?*' = 3-chloro-6-hydroxyphenyl)
as a white solid. "HNMR (CDCls, 300 MHz): $11.4 (br s, 1H), 7.6-4.25 (m, 3H), 7.24~
6.84 (m, 3H), 3.68 (br s, 1H), 5.18 (br s, 1H), 3.39 (d, J= 16.1 Hz, 1H), 3.20 (s, 3H),

2.95(d, J = 15.8 Hz,1H),1.74 (s, 3H). MS(ESI): MH" = 344.1. HPLC (A) R; = 5.07 min.



10 R4 Me) as a white solid: 1 HNW (CDCI3) S 8.16
(t, J 1.8 Hz, 1 H), 7.94 (dd, J = 1.7, 1.1 Hz, 1 H
w0 2006/06497(dd, J = 1.7, 1.1 Hz, 1 H), 7.38 (t, BCHUS005/020446

Hz, 1 H, 2.82 (s, 3H. Method DB, Step 2;

5- (3-Bronophenyl ) -2, 5-di et hyl -1, 2, 4- oxadi azol i di n- 3-i
mne (DB2, R4 = Me) 15 To a33dl-ution of the HE salt
of net hyl hydroxylamne (0.19 g, 2.2 nmol, 1 eq) in

et hanol (25 nL) at 25 C was added a 21 %solution of -
NaOEt in ethanol (0.75 nL O mmol, 0.9 eq) foll owed
by (1-(3-bronophenyl) et thth@ﬁeQchanam de (0.50 g,
2.2 ,mol, 1 eq). After stirring at 25 C for 10 m ga

the fol vent was remove&in vacuo. The reS| due was
re oI ved Jéi%’f—&u 2025 ),
"the sold 20 \/\/5' | CO.Me
yp-C :

""e°g‘? ve 0. %‘525'9(83% L

5- €8t br onophenyl ) - 2, 5- déaret hyI 1,2, 4-
oxadlazoI|d|n3|mne(DBZ RL = M, R4: 22
colorless oil: 1H NI\/R(CDCIS) 5 7.63 (t, p‘;josﬁé"
|—|),7F512(dd 920 L1 1H 7.38d

729(t JR2179H2,1H) 328R21

. s for M5 (E m e 270eH), 272.0
(7] Fﬁtlﬁl OH. <JHE 546
5- (0 -(3 Chl or opﬁ)é'hf;ﬂdﬁcphenyl i met hyl -1, % RA’? CO,Me
0

oxadigsol i din-3-imne To & S%IGlthi on of
3- b henyl ) - 2, 5- di net hyl cG4
[”N%’ i)%gﬁ&azol idin-3-imne (25 ng, 0.093 mmol) and
BocHi¥ ctdmey ophenyl boronic acid (17 ng, 0.11 nmol) in

ethanol (1 m-) was added a 1 M aqueous,sol ution of
K2COB K*D. 22 nL, 0.22 mmol) and PS- PPh3-

0. 00 NH; The sanpl BEtyas heat ed |n
15R1sg}qt| cromave at 0110 C f 8RR A
fi tered of f and rJJn%eldﬂ al ternat ¢
n

w.tOh CH2Cl 2 (5 m-) 8BndJICH3OH (5 nl). The conbi ned

filtrages were concentrafed and the resigliJe was

purified by reverse phase prep-HPLC to give 12.3 ny
Methad®GGoStep (13- (3' WO 2006/ 065277 PCT/ US2005/ 020446 -

A sqliifon GG IR 51BihR 2 9545 MBONAN NSOK (1831049 PEQ in MeOH

(70 md)) iafidnRalelPBBo nitd) wradvisfluRédFor 8. AR removal of MeOH under
3-chl orophenyl) as a colorless oil: 1H NVMR ( CDClI $

vacyumgthesaqueqys regidsie was adjpsjed fo el 3 and 3y resultymg )§ﬁﬁld filtered off,
drie@%dSFV%ﬁ%ﬂr@ie ﬁ'\')e CéZg(ﬁz(' > B?,"Tf)1'.4{v§, @g%)) 1I-rfil\ﬁ\/lﬁo(%fOB'MHz,

CDsOD) & 8.49 (m, 1 H), 8.27 (m, 1 H), 3.90 (s, 3 H).

Method Cé, Step 2;

A mixture of CG2 (R*' = Br, 11.41 g, 44 mmol), EDCI (8.6 g, 45 mmol), dipropylamine
(6.2 mL, 44.8 mmol), HOB (6.0 g, 44.4 mmol) and NEt; (10 mL, 72 mmol) in CH,Cl,
(100 mL) was stirred at F%T for 48 h. The reaction was washed with sat. NaHCOs3,
water (1x), NH;Cl (1x), water (1x), brine (1x), dried over MgSQ,, filtered and
concentrated under vacuum. The resulting material was subjected to silica gel
chromatography (0% — 40% EtOAC/hexanes) to give CG3 (R*' =Br, R =R'"= P,
3.62 g, 24%).
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15

Using a simlar procedure, the foll ow ng conpounds
wer e al so prepared.
w®2080637Met hoxyphenyl ) phenyl ) - 2, 5-di et hyl - 1, Bc#us2asio20446

azolidin-3-imne OCH3 H N/ N~ \ \ ONH 10 1H NWR

(CDCI3) & 7.72 (s, 1H), 7.62 (dt, / 1 H, 7.49 (m

2H), 7.38 (t, J =8.2Hz, *3AZ- 7.20 (m 1 H), 7.14

(t, 1 H, 6.93 (m 1 H, 3. 88 (s, 3H), 3.27 (s, 3H),
MethddeG,(Steszb 'VB m e 298 1 I\/P*H)

A mnx;ygg,oé%{é 51 oxﬁﬁ?% (E%ge%y 1&5 orsek.&%ll\@e])ﬁazf\'@%? 1.4 mL,
16.3 THJHZ'V%J(% 3(5% rﬁg 1. 5@?71@3!)’%6%?%?3 1M1 %1 )44 ﬁwrf}él) Cs2CO3

(5.17 8, 23.9 mymd@Hn toluedte ( (4§) mB)—MasmgaSeedmdgr @NaHfQ)am of N, for 10
i 5o P S ETEPY HotRB el B e i houor

celite (&AFAND filrale Eértftléneé bb')weén 000 and Whter7ThE ofganigtyer was
wash@quwthmgt@rax gpq)le ({;Q ﬁ{l@d Qggr Mq&}@,{)ﬁtered@and evaposated under

vacu (‘?hé ?’e -Ulfnﬁ il @QQ)&GB & hol licd g Shi&hEgrdphy (0%
AR [eE 8§5‘% il

— S‘VPMEUBWWIQZO@‘& CGBHR?' = N(Me)SO:Me, R = Pr, 2.65 g, 68%).

Method CG, Step 4;

LiBH, (2 M THF, 8 mL, 16 mmol) was added to a solution of CG4 (R*' =
N(Me)SOzMe, R = R'® = Pr, 2.65 g, 7.15 mmol) in THF (40 mL) at 0° C. After 18 h at
RT, the reaction was quenched with 1 M HC! and extracted with EtOAc. The organic
layer was washed with brine (1x), dried over MgSQsy, filtered, and evaporated under
vacuum. The resuiting residue was subjected to silica gel chromatography (0% — 5%
MeOH/CH.Cl) to give CG5 (R?*' = N(Me)SO:Me, R* = R'®= Pr, 1.77 g, 72%).

Method CG, Step 5;

A mixture of CG5 (R?' = N(Me)SO:Me, R'® = R = Pr, 1.77 g, 5.17 mmol), sodium
azide (404 mg, 6.21 mmol), and PPhs (2.85 g, 10.87 mmol) in CCls (5 mL) and DMF
(20 mL) was stirred at 90° C for 5 h, then at RT for 18 h. The reaction was stirred with
water (10 mL) for 10 min, then diluted with Et;O. The organic layer was triturated with
water, filtered, dried over MgSQ,, and evaporated under vacuum. The resulting
material was directly used in the next step (azide reduction).

Method CG, Step 6;

The product from method CG, step 5 was dissolved in EtOH (5 mL) and stirred in the
presence of 10% Pd/carbon under an atmosphere of hydrogen (50 psi) for 18 h at RT.
The reaction mixture was passed through a PTFE-filter, and the filirate evaporaied
under reduced pressure. The resulting material was subjected to preparative thin
layer chromatography (5% MeOH/CH,Cl,) to give CG6 (R*' = N(Me)SO,Me, R™ =R
= Pr, 130 mg, 7.5% from CG5).



OCF3 NNH ONH'HNWR (CDCI3) $ 7.70 (s, 1 H), 7.59
(m 1 H), 7.55 (in, 1 H, 7.50 (m 2H), 7.46-7.48 (m
wQbhosods226 (m 1 H), 3.29 (s, 3H), 1.95 (s, 3SHCT/VRW /0446

352.1 (M+tH) 5 _ _ _

[ - - lid
5-(3-(3-Pyridyl)phenyl)-2,5-dinethyl -1, 2, 4- oxadi azo
ing3-i(rn'rF1% NH NN~ONH'T—pNR/R(CDBOD) S9.17 (s, 1
H, 884 (m 2H), 808 (m 1 H, 7.99 (s, 1 H, 7.88
(m 1H, 7.72 (m 2H), 3.37 (s, 3H), 2.00 (s, 3H).

M+H) 10 ,
Met%d@? 5- D|37&§1I or ophenyl ) phenyi ) -2, 5-di net hyl - 1, 2, 4- ox

EL-R0_ )
Ammrazmﬂmewé ::rm( )swgw7taé14)=(~5n 1PrN‘éo n@zU?é% mippl), 1.3

di te%t%o&qar@gpyl )2- %@tf(w}sotmowpa (31@0ndg, sQ 38ifimol), BEEL &5 L, 0.38

5 mm&ﬁple(V/g-' g]ﬁ g)GWenyM gﬁ &?ﬁ'ls fos 48 hy; AllRrH@mavap of theweltiles in.

vacupp thelresBtingrimeeridiiwas s e ct@d%ré%‘h% tl%n Ia?@r @Q}bfrﬂatography .
(5% %OH/(?}% w@sﬁééq& f)p@éesultlng |nte3rmze8d|ate’ (140 mg, O 24 mmol) was
treatBe (WAt BO@TP{XPC‘%@I U@m%h @Slg%g)ﬁétﬁ%gvﬁ%f WVolatiles under
vacup@rycfé;glcélé&(l 4% NMe)SD.Me, R =FR° 4 Rr,-140 mg, 74% from CG6).

10 A
Method CG, Step 8;
A mixture of CG7 (R*' = N(Me)SO:Me, R™ = R™®= Pr, 120 mg, 0.24 mmol), benzil (50
mg, 0.24 mmol) and NEt3 (134 uL, 0.96 mmol) in EtOH (5 mL) was heated at 100 °C
fof 18 h. After evaporating all volatiles, the residue was partitioned between water and

15 CHyClz. The organic layer was washed with brine (1x), dried over MgSO,, filtered and
evaporated. The resulting material was subjected to preparative thin layer
chromatography (10% MeOH/CH:Cl: as eluent) to give CG8 (R?' = N(Me)SO,Me, R
=R™= Pr, R%= R*= Ph, 69 mg, 50%) as the formate salt. 'H NMR (400 MHz, CDCly)
87.10-7.40 (m, 13 H), 4.72 (m, 2 H), 3.34 (m, 2 H), 3.08 (s, 3 H), 3.00 (m, 2H), 2.60

20 (s, 3H), 1.59 (m, 2H), 1.39 (m, 2 H), 0.92 (m, 3 H), 0.64 (m, 3 H); LOMS: 576.3

(M+H).
Method CH
/ZZ\IH NH
YNO/\N - Y IOAN "
o -0 3 o HO
Cl | Cl
25 CH1 ‘ CH2

A solution of 0.35 mL of 1 M BBrs in DCM (0.35 mmole) was added dropwise to a
solution of CH1 (52 mg, 0.11 mole) in 1.5 mL anhydrous DCM in ice bath. The



NH 1H NVR (CDCI3) $ 7.65 (m 2H), 7.48-7.54 (m 4H),

7.22 (m 1 H), 3.30 (s, 3H), 1.94 (s, 3H. MS e
w@206heMH) 5 Method DC O | NH4)2COs HN ' ~ KEHUS005/020446

H2N COON Br HN 80C Br \Os NH ( OH -r ~x R KON, EtCH

Br WRs 1. Boc)20 Rs MO i Rs // 22. TMBCHN2 3. LAH

'DCL DC2 DC3 1. SOCI 2/ CH3CN-814Ru04/Nal o4 'If 1 1. OH

0O=0 0;0 H2NNHR N NaH O 1. TFA/DCM Boc-N O Br, i Rs
reagtion sqlytignayas Hirred irdce bath faRs1 0 1. \and@ONr<DIBRIDCF hBGéaction was

i N.NH Br NH
que fi?@ Vjﬁg{l@ ﬁﬂf'ﬁegﬁgﬁggﬁﬂatESAft%ﬂo%%qﬁgm% c&fﬁe Yasypurified on
C18lrevergs pBaseroplienylo give ICH2YE7.81 HgzeT balietd)adia dbrRste.

5 Method CI
NH

. NH
r oy
b iy e iy
o o - 0 o o
=N =Nt 4
N ‘ W
) 0— ' 0—
CcH Cl2

A solution of CI1 (20 mg as a formate; 0.042 mmole) in 4mL of DCM was treated with .
10 mCPBA (0.42 mmole) at RT for 2 hrs. The crude mixture was purified on C18 reverse
phase column to give compound CI2.

Method CJ
NBOC Br NH
R! R?
= HN™ °N° = HN™ N
S | > s |
15 ge © re ©
CJ1 ‘ CJ2

To a solution of CJ1 (R = R® = Me; 324 mg, 0.87 mmole) in 2.5 mL CHCl; and 2.5
- mL HOAc in ice bath was added NBS (312mg, 1.75 mmole) and the reaction mixture
was stirred at RT. Upon reaction completion, the crude mixture was diluted with DCM,
20  and washed with saturated aqueous Na,S,03, aqueous NaHCOs and brine. The
crude was purified on flash column to give a product which was treated with 50% TFA
in DCM to give CJ2 (R’ = R® =Me 220mg, 56.% yield) after evaporation.

Method CK
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10 A m xture of 3-bronoacetophenone (10 g, 50 mmol),

KCN (8.16 g, 130 mmol, 2.5 eq) and (NH4)2C33 (21.7 g,
wQ@2benvmab; 4.5 eq) in EtOH/ H20 (1:1, 110 nl) vesr/osmbeeosde

at 60 Cfor 16 h. The reaction m xture was cooled to

O C The resulting precipitate was filtered, washed

with water, hexane, and then3dbi-ed to give 12.6 g

(93% of 5- (3-
br om)phenyl met hyl i m r- 9l i di ne-2, 4-di one as
off-white n 1 ( DC1; u 15 1H NMR ( CD3
>\“7NI64 (nmeozd: -85 (t - %Mﬂz 2H) 7 26 ( J COMe
8
>/]P)c??if uszoo*fﬁ'a?zd%l{‘ﬂp %:?hod DC a@f%i LiOH,
é: no- 2- ( 3- brormph,@ﬁ ropan0| C t THF
K(qgl Br onophenyl ) - 5- ne ‘hylcl'% dazol i di ne- 2, Af{ oHi“oneCK3
R6 = Me) (1.5 g, 5.6l s was di ssol ved ir 15 R
KOH, heated to C {n a mcrowave rer i
Entys timzer) for F W AferRérd, the rrixN\Rw
oY tullyaciditfie?usi n:DHCItopHSgZ Thgo
ure wa racte
Egﬁeous Iaﬁnggfg/vas QQg{&d’i‘ﬁr at ed PHOOR AthR’ to?\vnﬁl 6 g
%% of 2-am no- 2- (3-Kr gnopheny!Yeost propeﬁ‘nwc aci d
R6 = Me) as an off &HPte solid. 'H NVR (CD3CKy 8

( ;
MeﬂmC?GI(,tSte;bP 20 1H, 7.66 (m 1 H, 7.56 (m 1 H),
1.99 (s, 3H). 10 Method DC,

Slmllg(é glttéra\gure procedure (Moﬁgr’ley etal., J. Med. Chem. 1997, 2347-
23628; rh%ﬂfén m@wh?wéﬁéﬁ@%%é”%%r RO MRS R30S &

acid ‘"To a so] ut
suspensgiah gs-CK1 3Rb = IR Y100 pr 2P 3 @info
! d%ﬁ)p VIO o pK(]—I (igghﬂt) and(sﬁg 278

mmol\f}% drPﬂ? (§995L)Ca§§?1§ﬁé ebg piﬁ%mqlgo ngixtuye vess dituted W|th

1
vt el O O, 94 58845 Tl e
with l\clqgg?dﬂ G)X whatep e gd @e@oyaleMgS@u fikeresand cbaderitatddiinder
vacuiém tég‘n?é:l: g@hﬁ&'(ﬂ@z P gé'g}o@ O tEfO'ZE' (23_ X3'50t RE) _

aqueous was- extrd
The conbi ned Et CAc | ayer was washed with H20 (2 x 50

i ed (Na2SO4), and concentrated to give 11.7 g
Meth%é\;}a( g g(3 br onophenyl ) -2- (tert- but oxycarbonyl)

CompuuPiRiRORIBONAS b 3) 6 7 61
FERORS WS Lo il ERGhd metbofBk (steg %
1.44 (s, 9H). O To a solution of
henyl ) -2- (tent-but oxycar bonyl) propanoic
Meth%%ﬁ(%%ﬁg&g, 32.8 mmol) in MeOH (35 nl) was added
CK3 (dotaigre.8681mmal) i THRI(19WRY dha 3WPEE (4 mL s mmol) was
stirred overnight at RT. The mixture was quenched with 6 N HCI (2 mL, 12 mmol)

and then partitioned between water and EtOAc. The dried EtOAc layer was
concentrated /in vacuo and the residue subjected to reverse-phase HPLC
(gradient from 10%—95% CHsCN/H-O with 0.1 % HCO:H, 30 mL/min flow rate
on a preparative C18 reverse-phase column) to afford CK4.

Method CK, Step 4;
Compounds CK5 were obtained from CK4 using method G, step 2.

Method CK, Step 5;
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(2Min hexane, 44 nL, 98 mmvl, 3 eq). The m xture was
stirred at RT for 16 h. Solvents were evaporated and
wo bwenerirdue, was chromat ographed on silica bypel/usiongo20446
wi t h Et OAc/ hexanes to give 11.8 g (100% of nethyl
2- ( 3- bronmophenyl )-2-(tert 5 but oxycar bonyl ) pr opanoat e
as a yeIIowoiI HNNR(CDOB@@'$ 7.59 (t, J = 1.8 Hz,
36-7.44 (m 2H), 1(t, J =8.0H, 1H,
ConmocgmotsSCKﬁ wgre @otame@lsfrors@Ks usgg Meth@H\, step. 36 (br
S, 9H). To a solution of nethyl
2- (3- br onophenyl ) - 2- (tert - but oxycar bonyl ) propanoat e
(11.8 g, 33 mml) in Thfethédil -) at -78 C was added
AH powder (3.1 g, 82.0 mml, 2.5 eq). .The m xture
S $Hd(BPEY), 1Bjcos,’8 and al | ovuglﬁi ar it to RT overpaghpph,),,
TheeBr-FROHOL EBHAGS N6 s

& eacti on Wasunipr,
e m Xt

was B{PHit ed with DCM (¥ nL fol | oned By
of1 1 N NaOH (6 mepe andA4120 (9 nl). Atier
@ Cfor 30 mn, the gixture was filtered WO |

2006/ 06n277 PCT/US21j1115 /112114 4 6 -334 and the

t ed toog| ve 10 ﬂeé%% @
e -

)(I car-ba ( ;
éss_oidaB, Acth NVR 3)°S 3&;&&&@
1 35-7.39 (m 1 H e 7.27-7. .
Jlj)?C.ZHZ, 1H, 372?rr5172H) 1.57 (s, 3H), 1.41 CLe

(br s, 9H. 5 Method DC, Step 4;

rt xycar bonyl ) - 4- (3- bronophenyl ) - 4-nmet hyl -[ 1
Metli éttﬁ' o&;’(t? i|3azol i di ne-2, 2-dioxide To a sol ution of

CLzm 8biaindd from LY (Sfﬁhlcbr@gﬁéﬁyl%@hlc(éﬁd)nﬂe]IoWﬂﬂfr"nethod AW.

on was cooled to -40 was added tert-butyl
Metlzo &6 J8Bieny | ) - 1- hydr oxypr opan-2 10 yl car bamat e

e
solutiynm ptLDA ( (fm%hh,/ pﬂepaﬁﬁj)frmg{_?_DlP/S aad)"B_IL_IE]JI)en 'IfﬁlRtalﬂ FE8V@SAfter
o0 RS 5 AT St bl T 5 o i
was abéed %cpﬂhécrbabﬁ@ﬂ 8loWAP whrkas q’R'F’B(/er é_ tFle Tg% ﬂetaf:?éﬁ was

was concentrated in vacuo to gl ve

querghedanith pigdeyx e evrctpd MiGERS (2x 100 mL) The combined
orgahfcqw&l%e\W%e) WaSHE c? Wtb}—tl{ h@d& ) M N A9L58, "Ridred*LA§

a’ col orl'ess oi
evaporated under vacuum. The resulting material was subjected to silica gel

chromatqgraphy (100% hexanes) to give CL3 (752 mg, 86%). 'H NMR (400
MHz, CDClg) 8 7.21-7.65 (m, 8 H), 3.08 (s, 1 H).

Method CL, Step 3;

A mixture of CL3 (202 mg, 0.95 mmol), aryl bromide (Ar = 3,5-pyrimidinyl, 181
mg, 1.14 mmol), Pd(dba), (27 mg. 47.5 umol), PPhs (25 mg, 95 umol), Cul (18
mg, 95 umol) and DIPA (400 pL, 285 umol) in DMF (2 mL) was degassed for 10
min under a stream of Ny, then heated at 100° C for 30 min in a Smith
Synthesizer microwave. The reaction was cooled to RT, filtered and diluted with
EtOAc. The organic layer was washed with water (1x), brine (1x), dried over
MgSO,, filtered, and evaporated under vacuum. The resulting material was
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(CDCI3) 57.64 (t, J =2.0Hz, 1 H, 7.36-7.53 (m
2H), 7.24 (m 1 H), 4.52 (g, J = 9.5 Hz, 2H), 1.86
W@ 300686$277 1. 42 (br s, 9H). To a sol ution of PCT/US2005/020446
3- (tent-but oxycar bonyl ) - 4-(3-bronophenyl ) 74- met hyl -[ 1,
2, 3] - oxathi azoli di ne- 2- oxg@ (10.4 g, 28 mml) in
CHSCN(SO m.) at Ovaasa d” Ru0O4 20(0 5% in
. stabilized a )6 in H2O (10 nl)
subjogied 11658 49 Coremaletiaphirtd > 205> EiJAclherBoReLts Gvp CLA
3 _The [ at RTfor2|n The m xture
(R ‘xjxs}at% &ﬁ%’?bnedr@%t%ﬁ Et 20 (200 nl) and H2O (50 nli).
The organic | ayer was separated and the aqueous | ayer
V\g xérac ed with Et20 (3 x 50 nL). - The conbi ned
Methg a‘gﬁer was dried (Na2804) and concentrated to
Amlxgjurt\égo)f%f ony ﬁﬁ/rlﬁﬁ%ﬁg( bept é 72 mmol ; I\fnoé(%? mg, 1.88
mmoly, hearabmythmmoﬁwn dbmmucdf Km 55 ng 9. NE)masl)amMmOH (263 uL)

and Clg] (é_mi_’)lgvasl_@lrrgﬁ fequ Sha g{? T@g rgﬁptl Fq)lxtu';g g\@sﬁllfﬂed through

%

a pluggm snﬁcé"bel @Lﬁf?\g(\){nth ﬂ/]e?)la) an'.T'%he ﬁl{n’é}e \Afhsdébr{c@ﬂtr(a@e’d ur}lﬁer

vacuugg. 'Km mdtm:wagtsg@j@:ted to preparatlve thin layer chromatography (5%

MeOREAY b g s AEPRREB Y NilalGt ek thd; Gost) Oxat hi azol

3-(tent - But oxycarbonyl ) -4-(3-bronophenyl)-4-nmethyl-[1,
2, 3] - oxat hi azol i di ne- 2, 2-di oxi de (DC4; R6 = Me) (10.8
Methgd Clg $€B15; was di ssol ved in 25% TFA in DCM (40 nL, 5

Diket 5 O18 9084000 PRI 623 KA A oG, 345 81 fows

(CLS, rﬁ&:t:l.’ﬂrépyamlahnylyzéiﬂaat(mH) vacuo to give 7.3 g (91
% of
4- ( 3- bronophenyl ) -4-met hyl -[ 1, 2, 3] - oxat hi azol i di ne-2, 2
- dioxide as a yell ow gethod dMNVR (CDCI3) 6 7.59 (t, J
= 1.8 H, 1H, 7.48-7.52 (m 1 H, 7.839-7.42 (m 1
H ., 7.3®RYt, NBOCg 1 Hz, 1 H), 4.59 (m gH) ., M-83c(s,
3H). 5 To ‘gol ution of N—</

8By | ) - 44 7a09 /g, MediB] - oxat

- di oxi de “RB0, —-2-5-—H‘FFB-I—)—|—H—-B€M (77 niC

e(9.1rrL 100 mol , ﬁ%“a

.39 g, 1.3 nmol) and 409
mxture was stirred at RT for 16 h. The organic |ayer
was sefdMated and the solvent was ev&ld2ated. Silica
gel chromat ography usi ng 5-20% Et QAc/ hexanes gave 8.3
g (10099 of 3-allyl-4-(3 10

Methdd OMp8tEp/1) - 4- met hyl - [ 1, 2, 3] - oxat hi azol i di ne- 2, 2- di ox

i d DC5; = Me
Toa rlou%d(bottom ﬁgsk werg aaéeg cM1 (R1 = Me, R3=F’h; 500 mg, 1.22 mmol),
methanol (20 mL) and 10% Pd/C (200 mg). The mixture was hydrogenated by a
hydrogen balloon for 3 hour 40 min at stirring. After filtration, the concentrated

olnmli ne-2, 2

residue was purified by Analogix flash column chromatography
(EtOAc/Hexane=0%-50%) to produce CM2 (R' = Me, R®=Ph; 443 mg, 92%) as
white solid. Observed MW (M+H) 381.2. (400 MHz, CD30D): 0 =9.13 (s, br,
1H), 7.36-7.26 (m, 5H), 7.09 (m, 1H), 6.68-6.57 (m, 3H), 3.13 (s, 3H), 1.49 (s,
9H).

Method CN
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15

colorless oil. 1IHNWR (CDCI3) S 7.64 (t, J =1.8 Hz, 1
H, 7.46-7.54 (m 2H), 7.31 (t, J = 8.0 Hz, 1 H),
w®2006/065280 (m 1 H), 5.19-5.33 (m 2H), 4.38 (edusdhos020446
8.7 Hz, J2 = 23.7 Hz, 2H), 3.46-3.68 (m 2H), 1.83
(s, 3H). 15 Method DC, Stepq
N-(2- (3-bronophenyl) - 2- ami ng’) gr'op- 1- oxy) - net hyl am ne
To a suspen Hon of NaH (60% 0.14 g, 1.5 eq) 'in O.@rrL
of anhydroys DVF was added tert-butyl R{
hydr oxy( él)car bamate (0.52 g, 1.5 eq) in 1."45‘% of
g ti rr PA@GPRHCIRTHEG);, KDBeni n, a sol ofis f

3-al | y}=4~ (- br onDMSeny20)°c4- met hyl -[ 1, 2, 3] - e
ox Bt )i di ne-2RZXdH WXLCE,, DMED; 1986c= MY » 0,
2.3 in 6 nmL of anhydrous 20 DMVF was added

m xture was partitioned between EtOAC (10 nmL) and 1 N
To am@oe(pyesawe fibe veargaadded @Md r(RRaphe,s;epa dled 16D eng, m-—:zgo

mmofohRhBacORRgalition B LA o dbenmshercign B0 fi 057

mmof9 p@wappsgcwa (22 rﬂg 48, 099(rﬂ|5ho?’9arﬁf aﬁh;{cnbgg WSWQC@

was used w t hout UI'I |cat|on To a sol ution

mL). able eegntigimiwas (@rel@e@tedso 1128n63 §oﬂi batiiiempeoatg) atestiring
for 2 ?gQE?SS}mnngjffﬂ:nbr% rf‘djgé\&ﬁ fH‘f‘T}, LM forPhveldl 26488 5% -

dibrobas pyhigine {0 intg; 1h8 5 radbnaniiyiirdbs GMSOAM .0roll))aricht Mk,

K:CO R trleGATNQYY ride§Eon Wb, g hetted )220 "G Yiming

for 4§Vtﬂﬁ0mate€?d:o@ﬂﬁlg Hbﬁmﬁ@sﬂ'ﬂ Ulﬁe%ﬁcﬁcﬁﬁ Wé%%lﬂfré@'?@@o@ﬁwater The
ilica by eluting with 50% 0 Et OAc/ hexanes t0£| ve 1.

acUegUS Iy MASEUEICIA DY LIV (D0 b s Borbinacomgaic layer
11 t RT
was (ngérd g{/cﬁxﬁéze‘?é THE)coﬁEthrQl%drPeégﬁen va uﬁfléddri] dﬁﬂr@

evapor ate
preparetivel Té Gr& dNHivle® HDCMEHID} aomohenprémnawemm;c

(revelgeCBOh Gl ruinh A sl Sook obtest: he% DeTdhie L To%-

100%&_0%1&% 4hé desﬁé@ pASHIRDCN2 fvfrhicdsid 2lt! RELSSbII R =Me;

The conbi ned organi c | ayer was -

-@f(ﬁé&om@zfs@xb 532@% ASentast @dmecs@udv é)t@emeq;l\/thWH)
421.0 &4%%%%? S{igis '%é |8250 (10 PHGH): BR LG Hpl 65 %)ZH

7.50 @m, aHmafr'lesﬁt);aszzJ(sLBNR (CDAI3) $ 7.74 (1, J =
Hz, 1 H), 7.41-7.50 (m 2H), 7.26 (t, J = 8.0 Hz, 1
H. 3.85 (dd, 5 J1 = 9.6 Hz, J2 = 28.8 Hz, 2H), 2.72

(S! 3H)! 1.48 (S! 3H)M3th0dco

CNJropwi se. The mi xture was stirred at Bﬁffor 16 h. The

R2 R%N
21
o R Rosneu S
A PS-Ph;P-Pd HN™ "N°
n3 PhCF; R3
B — 0 N o 21 0
ENS n microwave R ~T n
N\ / \ 7/
CO1 CO2

A microwave tube was charged with CO1 (R’ = Me, R?= H; R®= cyclopropyl, n = 0) (30
mg, 0.097 mmol), PS-PhsP-Pd (49 mg, 0.12 mmol), and R?'SnBus (R*! = 2-pyrazinyl)
(43 mg, 0.12 mmol) as a solution in 1 mL of PhCF3. The tube was sealed, and

- evacuated and back-filled with N (5X). The mixture was then exposed to microwave
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Met hod DC, Step 7;
5- (3-Bronophenyl ) -2, 5-di net hyl -1, 2, 4- oxadi azi nan-3-im
WO 2006/665227 sol uti on of PCT/US2005/020446

N- (2- ( 3- bronophenyl ) - 2- am no) prop- 1-oxy) - net hyl am ne
(DC6; R6 = Me, RL = Me) (0.76 g, 2.9 nmol) in EtOH
(10 nL) was added BrCN (0.4819; 4.4 mmol, 10 1.5 eq).
After stirring at RT for 16 h, the m xture was

irradisfee (31"1(5 aCe80 niihg Tl'helrdsudtmgmlxmwmdll’ﬁ%@d withgaepigis MeOH

washay Sioncbaue A She 4l Boeh Gupd ROl AP AR UEBIEbted o RP-

ni HWP dripedn everR2'Na2azingl) as a formate
HPLGITBNRCEOR (F L fid, 3PS HUFP o avaiRha2giytasng)

0
salt (32 (8g,b0.068pimecly BH7a), ECMST& a.58 min, m/e = 308.2 (M+H).
1, 2,4-oxadi azinan-3-imne (DC7; R6 = Mg, RL = Me) as a
light yellowoil. 1H NWVR 15 (CDCI3) 6 10.59 (s, 1 H),
8.12 (br s, 1 H), 7-46Mélﬁho%l'fBP 7.29 (m 2H), 4.14
(dd, J1 = 11.5 Hz, J2 = 57.7 Hz, 2H), 3.39 (s, 3H)
1.69 (s, 3H. Mithod DC, Step 8 |\ "
—q 5-(3- (c'snﬁyanoghéh% pntweaggxls)-Z\S: |ﬁpf?1ytﬁ333czao4r om@V?‘
PTMn-——:}—t—m»né’ NA mikegite of N,
—d 5-(3-9 pp@'h ) -1, SEPHet hyl X, 2h4"' oxadi azi nan-
ne ( = Me, Rlzl\/b)(OOZSg 0. 088 mmuol , 1
eq) , nophenyl onic acid (0.01 0.13 mml,
CP2 5 eq)égﬁ br eCat ng), anhydrous ethanol (1.5 niL), CP3
and a 1 N K2CO3 aqueous solution (0.12 nL, 0.12 mmol,
1.4 eq) in a mcrowave vi.al was heated in m cro ve]_33_

MethozdaCthrStethr ¥4, 2Rinzapkespheliding-one, 2-methoxy-Tmethy
tered 25 concentrated and purified by
dlphﬁpng ags(gﬁ o give 0.012 g (44% of 5-(3-(3
Usm?%ﬁ@l%@%@rh)mht@lmb%e AeSerbebhyl V. Konovalova et al. (Zhurnal
- oxadi azi nan- 3-

Obshclgi Kraméph@fyy 16231 §5%,1t(éegg|v|a nt ﬂﬁ%@@%@&g%ngﬁg&us acid
dlmeJ}R%I é}éﬁ@ﬁ%}ﬂs&i’)@d&?t gs?ﬁxtlo?\ dT')benEoéﬁeﬁBhe fine (CP1) in toluene

and tie mbdure B8varmédtto RHux far 4. (Berr@M;al oﬂsqlgemtsancgpynflq@on by
me 307.3 a simlar edure, the
flasH hoeaAgraRHsaRdes Ias 18 Dt il R

5-(3-(3-Pyridyl)phenyl)-2,5-dinmethyl -1, 2, 4- oxadl azi nan
-3-imne WD 2006/ 065277 PCT/ US2005/ 020446 -3 }—{I 1-3,3
Meth&DOR)Step12. 3:,2Diazaphospheldins5-thiqye, 2 ?-u%y methyl-3,3-

d'p@ﬂy'%x'éf’n@ﬁ‘?m 17H§92 gl.mzes (25%: glsi (ﬁ 81Hz ’ J; 20

To a3dolbtiéi of CP3 in toluene (or xylene) is added Lawesson’s reagent (1.2
equivalents), and the mixture is stirred at reflux for 2 h. .The mixture is cooled and
poured into cold water. The organic phase is dried (MgSQ,) and filtered, and solvent
is removed. The crude product is purified by flash chromatography to provide the title

compound (CP4).

Method P1, Step 3: 1,4,2-Diazaphospholidin-5-imine, 2-methoxy-1-methyl-3,3-
diphenyl-2-oxide (CP5)

Using a route similar to that described in Method A, step 3, CP4 is used to prepare
the title compound (CP5).
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2H), 3.41 (s, 3H), 1.77 (s, 3H. MB me 283.2 (MH) 5
5-(3-(5-Pyrim (M

wo eykpemenyl ) - 2, 5- di met hyl - 1, 2, 4- oxadi azi nan- 3paTIUSE®05/020446
/N O-N~NH Nr\ ~ NH 'H NMR (CDCI3) 8 10.77 (br s, 1 H)),
10.42 (s, 1 H, 9.26 (s, 1 H, 9.07 (s, 1 H, 7.84 (br
s, 1 H, 7.57- 7 63 (m 3H).37046 (m 1 H, 4.23 (dd,
J1 = 11.5 Hz, = 45.9 Hz, 2H), 10 3.41 (s, 3H),

S
o gD 5 A 5P et o

of phb@phoﬂ&odyanaﬂ'rdous adid dlMeMMRes@ID@(})Is@ )REN6@=53, giving)directly

CP4, 1"1?2318\“1)?1’E Ca\/@%mg @DQCPg fdéédqqpr% Ej'g}\ I\Eé_t')nbd &318%1{)73 40 ( m

3.39 (s, 3H), 1.76 (s, 3H. M5 me 316.2 l\/H—i)
5-(3-(3-Trifluoromethoxyphenyl ) phenyl)-2, 5-di met hyl -
(Z,CAls-Cox;adl azi nan- 3-i mi ne N[mﬁed@(ﬁl NH\ NH'.0 'HNWR
13) 3 10.72 (s, 1H), (br s, 1 H, 7.55 (m oH
1H), 7.51 (m 2H), 746(m %E 7%1(m 1 H, ’

@-dypR2- B34 (dt caNecss 1.6 Py —s7 hizodaiy. \\/ NH
7. 2]7. 23 (mW 6106527 éaldal/ USZ111460”
ﬁi’ileﬂo(Qc'@a)z - g 1 = 11. 8 HZ J2(4-c
I(_IZI\/I’H-I)ZI_D’ 3.39 (s, 3H) @9PPs éfg H3H). M5 nle 366.
5-C@1( 3- Tol uyl ) phenyl ) - 2CQ%i net hyl - 1, 2, 4- oxadi gg%an-

Metrisd BdiStelH N 4YMihzAbhosphotidin-5-thione, 2-methoxy-1-methyl-3-
methyl-3-(4-chloro)phenyl-2-oxide (CQ2)

Using an approach similar to that described by R. Merten et al. [(Chem. Ber., 102,
2143 (1969)], methylisothiocyanate (1.2 equivalents) is added to a solution of dimethyl
[1-amino-1-(4-chloro)phenyllethylphosphonate (CQ1) in chioroform and the mixture is
gradually warmed to reflux. After 2 h at reflux, the mixture is cooled and solvent is
removed by evaporation. Purification of the crude product by flash chromatography

provides the title compound.

Method CQ, Step 2: 1,4,2-Diazaphospholidin-5-imine, 2-methoxy-1 -methyl-3-
methyl-3-(4-chloro)phenyl-2-oxide (CQ3)
Using a route similar to that described in Method A, step 3, CQ2 is used to prepare

the title compound.

—— s e o s = —\lgthod CR™ " °

4-Br\Ph Lawesson's O\\ /,l\l s \ I

- \ b

(4-Br) CH3 -NCO \ \/¢0Reagem \ _R (CH3)3C -O0OH \ R” \FNH

HoN CH. Clz toluene N 'C_;)’I'_I_—’
PO(OCH3)» H “ 3 \H
(4-Br)Ph (4-Br)Ph (4-Br)Ph
CR1 CR2 CR3 CR4

Method CR, Step 1: 1,4,2-Diazaphospholidin-5-one, 2-methoxy-1-methyl-3-
methyl-3-(4-bromo)phenyl-2-oxide (CR2)

Using an approach similar to that described by R. Merten et al. [(Chem. Ber., 102,
2143 (1969)), methylisocyanate (1.2 equivalents) is added to a solution of dimethyl [1-
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5 'HNWR (CDC(3) S 10.61 (s, 1 H), 8.07 (br s, 1 H),
7.53 (m 2H), 7.45 (m 1 H), 7.33- 7.37 (m 3H),
WO 20805232 (m 1 H), 7.17-7.19 (m 1 H, 4.20 gddus2bds/eos4e

11.8 Hz, J2 = 58.2 Hz, 2H), 3.38 (s, 3H), 2.42 (s,

3H), 1.76 (s, 3H). M5 me 296. 4 (I\/H—|) 10

5- (3-(3,5-Di chl orophenyl)pﬁ’é&ﬂy’r) 2, 5-di met hyl -1, 2, 4- ox

adi azinan-3-imne G D-N~-NH NH dd \ \ 1H NWR (CDCl 3)
aminds14@-Brbrm@phanyiethyBpliésHomade (CRH) in Ghigoiorm aBid)the Tnixdure is

graduéﬂ} y%’edgg)srgﬂéxm‘lﬁft(zagb’rgés r%?li&g@w’ (ré%(tlg;lq)]i% cégl_érzq %h]c; solvent is
remo@e’%oby? e(/%dﬂ)anén51=(ﬁrf|68hor’\:bf Hﬂe ét@d@ frmuﬁt I8y Badiechromatography
henyl )-2,5-d i methyl-1 o xad Taz i na
provndes?the tmcqmpour@\I(QBRh/NH NH F H NMR (CDCI 3) 6 10.50
(s, 1 H, 7.86 (br s, 1 H, 7.77 (dd, J1 = 2.1 Hz, J2
=6.9H, 1H), 7.65(m 1 H, 7.50 (m 2H), 7.42 (m
Methdd @R S_’te%72'( t1,,4 Q BiaEthbB hahHm-B-tBthﬁ@,dZ m?ethoxx -Ttmethyl-3-

Hz 3.40 (s, 3H), 1
methy;|-§ (4mom¢8p®29yk2(%¢ﬁ (CHs

Toa %) l&t?%é( éf Elﬁéoﬁotoﬁl tcm?(Y% |§§#E@%§S%rﬁs gy 21

dragi nan-
equnvﬁ@fﬁfs\)JS@rﬁ)@ﬁﬁé)&Méfe ls-stm% at@@ﬂBx M2 NH Thd-miBure isHeddidd and

pouregp'j\to q(glgyva(tﬁ{ th%})rgeym@ph@ge i;d lecri é&@&@@a@d&éltﬂgﬁ g]agld solvent
is rerr(d%dl 'I'T')e c@d%‘spr()ﬂhctﬁs 'rDuvrlflédje?/ f(é&‘#\ ch]rénﬂajfogra?ﬁy té%}rcmde the title
compeumd Ve mre 330 1 (I\/H-H) 5 ’

Method CR, Step 3: 1,4,2-Diazaphospholidin-5-imine, 2-methoxy-1-methyl-3-
methyl-3-(4-bromo)phenyl-2-oxide (CR4)
Using a route similar to that described in Method A, step 3, CR3 is used to prepare

the title compound.

Method CS
; o rlq
\
O/ ~ :p/ %NH
PhCH, | ~o k" NH Rl H, o__N
PA/C Np-N_NH

I CHy-NCS )“ tBu300H PhCH, —o R F
BN o cH,C,  TNCHa CH;0H N,
EtOH PhCH, H

o Cs4

Method CS, Step 1: 1,4,2-Diazaphospholidin-5-thione, 2-methoxy-4-(4-
methoxy)phenylmethyl)-1-methyl-3-phenylmethyl-2-oxide (CS2)

Using an approach similar to that described by R. Merten et al. [(Chem. Ber., 102,
2143 (1969)), methylisothiocyanate (1.2 equivalents) is added to a solution of
dimethyl [1-(4-methoxy)phenyimethylamino-2-(4-bromo)phenyllethylphosphonate
(CS1) in chloroform and the mixture is gradually warmed to reflux. After 2 h at reflux,
the mixture is cooled and solvent is removed by evaporation. Purification of the crude
product by flash chromatography provide the title compound.
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5-(3-(3-Di net hyl am nocar bonyl phenyl ) phenyl ) - 2, 5-di et h

yl-1,2,4-oxadiazinan-3- imne ON~1 O NNH NH 1H
wobmeHR 3) S 10.58 (s, 1 H), 7.95 (br s, 1 HGT/US2005/020446

7.26-7.65 (m 8H), 4.20 (dd, J1 = 10 11.5 Hz, J2 =

54.7 Hz, 2H), 3.38 (s, 3H), %4 (s, 3H), 3.02 (s,

3H), 1.75 (s, 3H). M5 me 35822 (MH)

5- (3-(2, 5- D net hoxyphenyl ) phenyl ) -2, 5-di net hyl - 1, 2, 4 0
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Method CT
Br Br Et Et
NaHCO Et-NH, ~o R

o~ CHZCIZB/ _ DIEA \ tBuOOH \

1O scal O oL caen; "CH;0H
HN- P 2 Yo N - N

o 1l 70°C

0

CT1 CT2

Method CT, Step 1: Dimethyl-[(4-bromophenyl)-1-

_ isothiocyanato]ethylphosphonate

To a mixture of CT1 in DCM and 0.1 N aqueous sodium bicarbonate (1.0 equivalent)

is added thiophosgene (1.5 éth\}élents), and the mixture is stirred for 4 h at RT.
Water is added, and the organic phase is dried (MgSQ,), filtered and concentrated to
give the product CT2 which is used without purification.

Method CT, Step 2: 1,4,2-Diazaphospholidin-5-thione, 2-methoxy-1-ethyl-3-(4-
bromo)phenyl-2-oxide (CT3)
To a solution of CT2 in acetonitrile is added ethylamine (2 equivalents) and

diisopropylethylamine (2 equivalents) and the solution is slowly warmed to reflux for 2
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4.20 (dd, J1 = 11.5 Hz, J2 = 53.0 Hz, 2H), 3.40 (s,

3H), 1.76 (s, 3H). M5 me 300.2 10 (MH) |
w®2d08r0é27Cy anophenyl ) phenyl ) - 2, 5-di met hyl - 1, 2, BcDKSBIRE0446

inan-3-imne | NC'/, O-NNH NH "H NWR (CDCI 3) S

10.67 (s, 1 H, 801 (br s, 1 H, 7.74 (s, 4H), 7.63

(s, 1 H, 7.48-7.56 5 (m 2893-7.33-7.35 (m 1 H),

423 (dd, J1 = 11.5 Hz, J2 = 47.2 Hz, 2H), 3.40 (s,
h. Aftdr.renovébof solvél) thdvBradet #RO0durfiddMyiash chromatography to give

5%3 (4- Met hoxyémﬂpyérvﬁjw)p%g%yn 2,5 di met hyl - 10540 9
the {lQIPEOAUGEN-3-imine N O NNNH NH OCH3I | H NMWR

(CDCI3) S 10.55 (s, 1H), 8.74 (d, J = 6.0 Hz, 1H),

8.64 (s, 1H), 7.83 (br s, | H), 7.49-7.53 (m 3H),
MethodCT . &@p(:Bn 124—,2,szﬁﬁhbéﬂhoﬂalrF5-Jlﬁ1lﬁeJ‘|Z-mdﬂ‘IGX)f_‘|)9-eﬂ%|-3-(4-

3.39 (s, 3H), 1.76 (s, 3
br°'??P%P%€%V'22 (%Eﬁwod DD WO 2006/ 065277
[
Usmﬁq Hﬂﬁ@%‘g@ IQ@Qﬂ%@hﬂeﬁ&) Mﬁm%stbeé Cél\3 isstb_?qglt%;ﬁepare |
the tﬁtleRmepmNa\,Bm R” NOR6 O EDCI, Et 3N Br DD2 DNF
R7 R 6 R3
Method CU
CHANCS ™ am o §
CLNCS O N_S i ou Oy _N__NH
H2N\)<PO(OCH ) CHCl 4y 0o P \f “QO_’CI;;OH Hzco \Nf
Ph “H Ph “H
CuU1 Ccu2 Ccu3

Method CU, Step 1: 1,5,2-Diazaphosphorine-6(1H)-thione, 1-methyl-2-methoxy-
3-phenyl-2-oxide (CU2)

Using an approach similar to that described by R. Merten ét al. [(Chem. Ber., 102,
2143 (1969)), methylisothiocyanate (1.2 equivalents) is added to a solution of
dimethyl (2-amino-1-phenyl)ethylphosphonate (CU1) in chloroform and the mixture is
gradually warmed to reflux. After 2 h at reflux, the mixture is cooled and solvent is
removed by evaporation. Purification of the crude product by flash chromatography

provides the title compound.

Method CU, Step 2: 1,5,2-Diazaphosphorine-6(1H)-imine, 1-methyl-2-methoxy-3-
phenyl-2-oxide (CU3)
Using a route similar to that described in Method A, step 3, CU2 is used to prepare

the title compound.

Method CV
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DD3 R21B(OH)2 K2CO3; Pd-PS "NO Boc ry R1L Boc 2VR

N O1) Pd(OH)2/CH2 NN11 1 R 7 2)20%FA/DCM NR R6 R3
wo2ibeAb3277 DDS | R7R6 R3 DD4 Method DD, Step lpciiosmodtro446

m. MeOH solution of DD1 (R3 = R6 = H R7 = Me, 1 Q)

was added p- net hoxybenzal dehyde (1 eq) and 4 A

mol ecul ar sieves (4 g). Th&824cl ution was stirred 5

over ni ght before sodi um borohydride (1 eq) was added

and reaction sti rrHed f #3. The r&action mxture
\wt ed S8 sol v evaporat ed. The, e SI Ao was-
' C rmNo@Daplgg f’ gy’ ff rdt +9E32\]¢NH
L%S% = H_ R7 ﬁﬁ) CHREHGd TL N,

Procedure Si mlar to Met hod CF, step 2 vvas used fBr

gration of DDO8ypRl Me, R3 = R6CW¥3H, R7:I\/E)CV4
thod DD, Step 3; Procedure sinilar to Method

Methaed aav,stupsn ubbmethy! (3daethioryanato- memd)ethvmhvépwate
(CV2) R6 = H R7 = M) fromDD3 Method DD, Step 4;
Con'pound DD4 was hydrogenat ed using Pd((}|)2/C in

To a MidrRWHCVAIA Afethyien®¢ploriat atr’ftEOdaNEdcu&buarsd)danhmarbonate
the crude product was treated with 20% TFA

(1.0 equivalent) is added thlophosgene (1.5 equivalents), and the mixture is stirred for

4 h at RT. Water is added, and the orgamc phase is dried (MgSOa), filtered and

concentrated to give the product which is used without purification.

Method CV, Step 2: 1,5,2-Diazaphosphorine-6(1H)-thione, 1-cyclopropyl-2-
methoxy-3-phenyl-2-oxide (CV3)

To a solution of CV2 in acetonitrile is added cyclopropylamine (2 equivalents) and
diisopropylethylamine (2 equivalents) and the solution is heated at reflux for 2 h. After
removal of solvent, the product is purified by flash chromatography to give the title

product.

Method CV Step 3: 1,4,2-Diazaphospholidin-5-imine, 2-methoxy-1-cyclopropyl-
3-(4-bromo)phenyl-2-oxide (CV4)
Using a route similar to that described in Method A, step 3, CV3 is used to prepare

the title compound.

Method CW

Br | |
‘\P’ NBoc 1) R21B(OH)2, Os\PzN NH

S
o BocHN/U\”/ CH30” \}; Fibre Cat,K,CO CH30" \an
b,ocn3 ———» B oo bwERiose, > R RE
HaN “ocH, ERCh DIEA, 15 minuW
2) 30% TFA/DCM

cwi1 cw2 Cw3
Method CW; Step 1: Boc-1,5,2-diazaphosphorine-5-imine, 2-methoxy-1-methyl-
4-(3-arylphenyl)-2-oxides (CW2)

Reaction of tert-butyl methylcarbamothioylcarbamate with CW1 (R® = Me)
using EDC! and DIEA in DMF affords CW2 (R® = Me) after purification.
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DCMto give product DD5 (R = M, R3 = R6 = H R7 =

Me) after purification. WD 21)1)61065277
wPeibbAs211115/ 1120446 -342 Method DE N On i PPOI/GS195/020446

NaOH ~ NaOH HN NH SCI acetoneC acetone S=0 H,N NH O

Cl DEt G HN~ DE2 heat CI DE3 Q 1. NaOwe JL i

Lawesson's HNI N NH3 NH MOBR&EN N reagent |

(CH3)3CGOOH HN N~ 2. Mel, DWW I \ 00 toluene | / ~O

CH3OH SO d DE4 Cl DE5 CI DE6 5 Method DE, Step 1:

Metﬁé&é’éﬂﬁéﬁ% :2%/5:11)% Q'aggalﬁé;lgﬁglﬁg%llrgmesedd2| ||:1yeotlllr1c(;x3-l_Ir 1-methyl-4-(3-
(m-Gy e ) PRI L B R E oS Y é- et hyl. { ot hi our ea

h .

coreuiRg hRocgtie 8SaBEE R 0or 4, Drolal e S a.azes-27s6,

acet one.
Suzylq reagtien ahGW2 éRpFeMe)thtlaaeyl toirbrictasitls osiag\lyrdér-stsport Pd

catalyistd ﬁj&?ﬁﬁ’%}@ CMeéh et hene I A cfefr mlclrcgwgv%{eﬁyng cgnditions

henyl
provy@[ﬂgzg Wn RBE D d =snreNeth) tQi‘thﬁamvej”émaﬂmclstzse&uent Boc-
depridsssigana and S. Hirooka (Bull. Chem Soc. Jap , 1972,

45, 1893),

N-(2- (4-cl orophenyl) et hyl ene- 1-sul fonyl ) t hi ourea DE2

i 15 DVF is treated wthMethddNERH (2. 4 eqU|vaIents)
nethyl sulfate (1.2 éqU|vaIents) at 0-10 C

§°h at RT the r @.F;Nﬁqct ure i s _pouredoin NH
| c yat er B eC| p| tate I? col - é’(¥?!—?&t'°'\‘7vashed%<
and drledt it CAR m’DE
ﬁod [SiH2Cla{NgCN/H, 0 ﬁ 2. Fo R’ 'R6
5 (4- Cnl orophenyl ) -1, 1- dpgxo-[ 1, 2, 4] t hi adi azi nan- 3- one

0 Using a nethod sinil to that described b
cxi Hasegawa and S. Hi rookgkgBul . Chem Soc. C)é’p., 1972,

45, 1893),
d( chl or ophen f{ 3- net hyl sul f anyl -5, 6-di hydr o- 4H
Metho CX Step 1, (S)-2-(tert-Butoxycarbonyl)-1,4- -dimethyl-6-oxo-

-hexahydropyrimidine-4-carboxylic acid

To asolution of (S)-tert-butyl 4-(furan-2-yl)-1 ,4-dimethyl-6-oxo-tetrahydropyrimidin-
2(1H)-ylidenecarbamate CX1 (R® = Me) (1.12 g, 3.64 mmol, prepared using Method
CF) in DCM (7 mL) was added MeCN (7 mL) and H,O (10.5 mL), followed by
RuClz*H;0 (7.6 mg, 0.036 mmol, 1 mol%), and NalO, (11.6 g, 54.2 mmol, 15 eq). The
mixture was stirred at RT for 2 h. The mixture was diluted with DCM (100 mL) and the
organic layer was separated, dried (NazSO,), and concentrated to give 0.90 g (86%)
of (S)-2-(tert-butoxycarbonyl)-1 ,4-dimethyl-6-oxo-hexahydropyrimidine-4-carboxylic
acid CX2 (R® = Me) as a brown solid. '"H NMR (CDsOD): § 3.17 (s, 3H), 3.02 (m, 2H),
1.63 (s, 9H), 1.57 (s, 3H).

Method CX, Step 2, (63)-2-Imino-3,6-dimethyl-6-(3-(3-(trifluoromethyl)phenyl)—
1,2 ,4-oxadiazol-5-yl)-tetrahydropyrimidin-4(1 H)-one (CX3)

To a solution of (S)-2-(tert- butoxycarbonyl)-1,4-dimethyl-6-oxo- hexahydropyrimidine-
4-carboxylic acid (CX2, R® = Me, 0.035 g, 0.12 mmol) in DMF (0.24 mL) was added
TBTU (0.040 mg, 0.12 mmol, 1 eq), HOBt (0.0035 mg, 0.024 mmol, 0.2 eq), and
DIEA (0.107 mL, 0.60 mmol, 5 eq). The mixiure was stirred at RT for 10 min and then
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[1,2,4]thiadiazine 1,1-dioxide DE2 in acetone is

treated with 1IN NaOH and the m xture is refluxed for
w@20v6/0d92¢7 acet one i s evaporated and the m xt urBCT/8S2005/020446

acidified with conc. HC to afford the title conmpound

DE3. Method DE, Step 3:
5- (4 Chl or ophenyl ) - 2- et hy | =828 - dj oxo- [1,2,4]thiadi azi

N'"h@ ?Hﬁ WO 20%%065277_ PCT/ US2005/ 020446 - 343
F%’ -3 (REVRBIN LN Penzaraidingaf0. RS 019, 63 bymal, 11 eq)ias added.
Afteﬁétnzﬂng beblhb’fhe?'@% tf‘?@ Qéct%)powq&% Was #ﬁg%?da%ﬂﬁﬁoé\%@ mL),

hﬂé | or ophenyl)
wasipga with h’lz@eﬁﬂ@mL)vand]S&tuchztembmbf(dK)HﬁE (ahdeébhdé@l‘tr%%d in vacuo.
%ﬁa Ar Ad a/] IQIE 8 S\b«b UI valent) 1In
4% wasttls i PR 40 dihen mBAEJ(‘eMudeiF 0.099
mL, Dc&eqﬁﬁlge Sglfiédﬁ/gtl% gﬁ&%lé?%va% ﬁfr%d 8t Ri¥'i6r 8'h. BB AL B0} mL) was
addeygo {52 ICGLHYM BHYluye, whish was wa&hehi with-HZ0 21 @f}ﬁll)laﬂrdj €aturated
bnnéﬂ(al@ ﬁrL}téfﬁcPESn égxtfatéé? llﬁ'%%&éo &g req,ﬂ LPel\tNgls %@a?e(g with 30%

add awesso
TFA/QVQM\@ roh} ) RTdnd 1t Fike memttlﬁrﬁmll)&ufet Was %@Lnéénﬁ%gi% viRlo and the

| d
orud podddiy BWZ}"&%%I o pfiRdss .p@ggew%f% késégntvgrmms g (26%) of (65)-
2-imihb+3 6¥d§nhet 13‘@ﬂﬂuoﬂo?nétﬁ % A‘EBQQ&&%B%@(‘]}E

ash chromat ogr ap ‘0’ provi

tetrat'eyq é{/h@gﬁg p@gg{fa‘xmﬁ MeMleoEi BEB (B'pilubromﬁth Jphenyl) -1,2,4-
oxadzei ) MR RE A I NI (Crep S sim: Honade & 1k, -
6.9 H1¢,sz;90t(ed1H 0 M&hﬁi /8.83Y Q%@ gsssliﬂe?' 82sPBER IS (Es)):
. ¢
MH f‘rg;i%é?o%t %@o%%gg@égg%mh ammﬁl\all alng the resul tant

product is treated with sodi um hydri de and net hyl
iodide in DVF to give the product DE6 Method DF WO

20116/ 065277 PCT/ US21111MetRdd@ 0¥ 4 6 - 344
| |

Oy -N.__NBoc N
, 1. TMSCHN,, MeOH/toluene 0 \(NB“
N . > NH
0%]0‘\ RG 2- N H2N H2, EtOH ' O\\\\\‘\ R6
OH NHNH,
CX2 CY1

(S)-2-(tert-Butoxycarbonyl)-1 ,4-dimethyl-e-oxo-hexahyd ropyrimidine-4-
carbohydrazide

To a solution of (S)-2-(tert-butoxycarbonyl)-1 ,4-dimethyl-6-oxo-hexahydropyrimidine-
4-carboxylic acid CX2 (R® = Me) (0.357 g, 1.25 mmol) in 1:5 MeOH/toluene (3 mL)
was added TMSCHN; (2M in hexane, 1.9 mL, 3.8 mmol, 3 eq). The mixture was
stirred at RT for 2 h. The mixture was concentrated in vacuo to give 0.37 g (100%) of
(S)-methyl 2-(tert-butoxycarbonyl)-1 ,4-dimethyl-6-oxo-hexahydropyrimidine-4-
carboxylate as a brown solid. 'H NMR (CDCls): § 8.80 (s, 1H), 3.70 (é, 3H), 3.14 (s,
1H), 2.79 (s, 2H), 1.53 (s, 9H), 1.50 (s, 3H).

To a solution of (S)-methyl 2-(tert-butoxycarbonyl)-1 ,4-dimethyi-6-oxo-
hexahydropyrimidine-4-carboxylate (0.074 g, 0.25 mmol) in EtOH (0.5 mL) was added
NH>NH. (0.023 mL, 0.75 mmol, 3 eq) and the mixture was stirred at RT for 4 h. The
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. HO O ,N Lawesson's Q,, / EtOH _ 0V/-
EIaI_QNCN£|Z~EgnEO Reagent O -NH CO2Et O - NH CONHNH2 heat
wokddsed2eene ~/ DF1 ~/ / DF2 DF3 4 NH3 4 ( CH3p@uSX0bb/020446
O\ O NNg Os~ NH o CHBOH N HH DF4 DF5 Method
OF, Step 1. 2-Hydrazinocarbo propane- 2-sul fonic acid
cyE:I ohexyl ami de 5 Using a nmet™od simlar to that
i ' Pai k- anq E.H \Wite (Tetrahedron,
mlxtqgeg\éléb %‘éﬂcg;%};%ed In'vacuo to give 0.074 g (100%) of (S)-2-(tert-
! ! ! . y . . h |
butoyearbbn 4 EBVRBLoxd- Bt Mot Mol oX eﬁ de (CY1
Eoeg?gr bDlgl?Lm{V\hi ch:m?s cB(repare géﬂﬂ]e. rr@t%&&g%? )@/_ragge( Y1,
R"=Ne) as aryellow gatigh{ HOVIR, (CD@R) 5 8 |s, i 1H)eBhan@l 35& Qﬁ? (m, 2H),

i 42 equival ent of 95% hydrazi ne un
1503%’?’51?2“#5@#@% s allowed to stand at RT for 12 h.
The reaction mxture is concentrated to give the title

conmpound 10 DF2 which is used directly in Step 2.

OF, Step 2: Method CZ o
g/?tqhg:johexyl - 5|,05- di hyl -1, 2, 4-t hi adi azol i di n- 3-one-1

- di oxi olutiop of DF2 in CH2CI2 is refl uxed
’ﬁde(r]II gx}\lgeff}\s 3 ¢ solvent is renoved IP 15
)L!,ac and the cr product is purified by flashy,

0 C ogr aphy tonprovi de the titye conpotyid \?F%
Tg fod DE,__St éfjsNy.DCM N \_NH Chion
0. % Cycl ohe>§ylr- , -Hi net hyﬁT 2, 4-t hiadj a_zc&¢\gh‘ =53~ (
N eB1 1- di k'%’%@ TMAP. RGNt i on of q tlol Utne (or
NHNK4 ene) gg B MI_avvess_on' s reagent=A1. 2 'N- ¢ cor
egyival ents), and the mxture is stirred at reflux
Z&WJ The m xture is cool ed and goureg&ntgﬁgol d
O A O BB St Do Vi i o) h Bduexadiazol 2-

(
tered, an _
yhbenzonjtrilef i ed by flash chromat ography to provide the

Toa §3lﬁtlio% of (S)-2-(tert-butoxycarbonyl)-1 ,4-dimethyl-6-oxo-hexahydropyrimidine-
4-carbohydrazide (CY1; R®= Me, 0.037 g, 0.12 mmol) in DCM (0.3 mL) at 0 °C was
added Et;N (0.035 mL, 0.24 mmol, 2 eq) followed by 3-cyanobenzoyl chloride (0.027
g, 0.16 mmol, 1.3 eq). The mixture was stirred at RT for 8 h. The mixture was diluted
with DCM (20 mL), washed with H,O (10 mL) and saturated brine (10 mL), and
concentrated in vacuo. The residue was then treated with TsCl (0.035 g, 0.18 mmol,
1.5 eq), EtsN (0.046 mL, 0.31 mmol, 2.6 eq), and DMAP (0.002 g, 0.016 mmol, 0.13
eq) in DCM (0.25 mL) at RT for 16 h. The\mixture was diluted with DCM (20 mL),
washed with H2O (10 mL) and saturated brine (10 mL), and concentrated in vacuo.,
The residue was treated with 30% TFA/DCM (1 mL) at RT for 1 h. The mixture was
concentrated in vacuo and the residue was purified on reverse phase HPLC (B) to
give 0.006 g (12%) of 3-(5-((S)-2-imino-1 ,4-dimethyl-6-oxo-hexahydropyrimidin-4-yl)-
1,3,4-oxadiazol-2-yl)benzonitrile as a white solid (CZ1; R® = Me) ."HNMR (CD,0D,
300 MHz): § 8.49 (m, 2H), 8.12 (d, 1H), 7.92 (t, 1H), 3.75 (m, 2H), 3.36 (s, 3H), 1.82
(s, 3H). MS (ESI): MH" = 311.2, HPLC (A) Rt = 4.175 min.

Method DA
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conpound (DF4). WD 2006/ 065277 PCTI US2005/ 020446 - 345
Met hod DF, Step 4. o o o
wQ@200ypbxarexyl - 5, 5-di met hyl - 1, 2, 4-t hi adi azol i di PeBUSIVDFIE20446
-1,1- dioxide Using a route simlar to that described
in Method A, step 3, DF4 is used to prepare 5 the
title conpound (DF5). The foB2®&w ng table contains
exanpl e corrpounds whi ch were synthesized with
procedure(s) sinf ﬁ] to matg ds listed in the
correspondi ng col u e LCM5 10 data (obs.
nass) gre al so listed s. Obs. it Conpounds Methbd
Mass_#NCOIfpsyends Met hod”Mass H H3C NH Br N HN %NH
C NHY149f -- H o Op@Q7 1662 / \ \ cH, A
H H\K NGI-IS—ﬂ—E)—NH—l—-éIrQ—}\ s @ H3 0 )
33991463 AW 3317201, €Lk, Dbl BEmO HNA '!!! I§° GNR
7\ 0\ I;;(ﬂ:h@ 329.9 1664 HNJ' q ON 2
nnNH\'HNttzNH | / NNCH HC CNH 1494 a I. 67.9
1664/ \ \ AW336.2 NH H3C NH DA1

(S)-6-(5¥(3-ChIorophenylamino)—1 ,3,4-oxadiazol-2-yl)-2-imino-3,6-dimethyi-
tetrahydropyrimidin-4(1H)-one

To a solution of (S)-2-(tert-butoxycarbonyl)-1 ,4-dimethyl-6-oxo-hexahydropyrimidine-
4-carbohydrazide (CY1, R® = Me, 0.030 g, 0.10 mmol) in DCM (0.25 mL) was added
3-chlorophenylisocyanate (0.015 mL, 0.20 mmol, 2 eq). The mixture was stirred at RT
for 3 h and volatiles were then removed in vacuo. The residue was treated with TsCl
(0.020 g, 0.10 mmol, 1 eq), EizN (0.083 mL, 0.60 mmol, 6 eq), and DMAP (0.002 g,
0.016 mmol, 0.16 eq) in DCM (0.25 mL) at RT for 16 h. The mixture was diluted with
DCM (20 mL), washed with HO (10 mL) and saturated brine (10 mL), and
concentrated in vacuo. The residue was treated with 30% TFA/DCM (1 mL) at RT for
1 h. The mixture was concentrated in vacuo and the residue was purified on reverse

“phase HPLC (B) to give 0.006 g (10%) of (S)-6-(5-(3-chlorophenylamino)-1,3,4-

oxadiazol-2-yl)-2-imino-3,6-dimethyl-tetrahydropyrimidin-4(1H)-one (DA1; R® = Me).
"HNMR (CD30D, 300 MHz): §7.78 (t, 1H), 7.47 (m, 2H), 7.17 (dt, 1H), 3.53 (m, 2H),
3.36 (s, 3H), 1.78 (s, 3H). MS (ESI): MH* = 335.3, HPLC (A) R = 5.710 min.

Method DB
o N’CN
Br TMS—N=C=N—TMS, TiCl, Br I R'NHOH/NaOEt
CH,Cl, : EtOH
DB1
NH 1 NH
RlN,/< R21B(OH), R
6 NH Pd catalyst 6 NH |,
R4 K2003/Et0H/H20 R4
> 21
Br 110 °C, microwave R
DB2 DB3

Method DB, Step 1; (1 -(3-Bromophenyl)ethylidene)cyanamide (DB1, R® = Me)
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n CH, N CNH 1495 0 / AW 281 1666 AW 337.2 ~j \ s
-C8 HNH HN-, HM O 1496 6 | i~ o -CH3 OF 306 1667 - H
WO0O-2006/088397 2 WD 2006/ 06n277 PCT/ US20115/ 11211448CT/vSH4£6020446
HN PH HC N~ NH NtNOC NH HN 1497 AB 307 1668
AW340.2 O HCNHNCH d ONH HNC 1 HscH-NH 1498
CF 314 1669 N' \ \ , Co 341-329NH HC.NH M N-CH C
ONH CH, 1499 0 CF 318 1670 _\ \ CH, AW342.2 F s H

Foll t cegweof AR, DINHFIAHIY, IL.BF F325cd. 47 1. t®_ Comm.
CNMn. bermFIO e \'N HI\IX\G]NI@]V\G\IrO ONH 150%

200@%%#% 89}%2%51 §6%Bé\lr{r_1logcetompgg@e £2.0ng4 HgHMMOI, 1 eq), was
dissolved in 20 mL DCM. A 1.0 N solution of titanium tetrachloride in DCM (20 mL, 20
mmol, 2 eq) was added dropwise over 15 min and the resulting mixture was stirred at
25 °C for 1 h. Bis-trimethylsilylcarbodiimide (5.0 mL, 22 mmol, 2.2 eq) in 5 mL of DCM
was added over 15 min and the reaction was stirred for 16 h under argon. The
reaction was poured onto 200 mL of an ice/water mixture and extracted with 3 x 200
mL of DCM. The combined organic phase was dried over MgSQ,, filtered, and
concentrated to give 2.3 g (100%) of (1 -(8-bromophenyl)ethylidene)cyanamide (DB1,
R* = Me) as a white solid: 'H NMR (CDCls) §8.16 (t, J = 1.8 Hz, 1H), 7.94 (dd, d =
1.7, 1.1 Hz, 1H), 7.76 (dd, J = 1.7, 1.1 Hz, 1H), 7.38 (, J = 8.0 Hz, 1H), 2.82 (s, 3H).

Method DB, Step 2; 5~(3-Bromophenyl)-2,5-dimethyl-1 ,2,4-oxadiazolidin-3-imine
(DB2, R* = Me) A

To a solution of the HCI salt of methylhydroxylamine (0.19 g, 2.2 mmol, 1 eq) in
ethanol (25 mL) at 25 °C was added a 21% solution of NaOEt in ethanol (0.75 mL, 2.0
mmol, 0.9 eq) followed by (1-(3-bromophenyl) ethylidene) cyanamide (0.50 g, 2.2
mmol, 1 eq). After stirring at 25 °C for 10 min, the solvent was removed in vacuo. The
residue was redissolved in CH,Cl, (25 mL), the mixture was filtered, and the solvent
was removed in vacuo to give 0.5 g (83%) of 5-(3-bromophenyl)-2,5-dimethyl-1,2,4-
oxadiazolidin-3-imine (DB2, R' = Me, R* = Me) as a colorless oil: 'H NMR (CDCls) §
7.63 (t,J=1.8 Hz, 1H), 7.52 (dd, J = 2.0, 1.1 Hz, 1H), 7.38 (dd, J = 2.0, 1.1 Hz, 1H),

729 (t, J=7.9 Hz, 1H), 3.28 (s, 3H), 1.88 (s, 3H). MS (ESI) m/e 270.0, 272.0 (M+H)*,

Method DB, Step 3; 5-(3-(3-Chlorophenyl)phenyl)—2,5-dimethyl-1,2,4-
oxadiazolidin-3-imine

To a solution of 5-(3-bromophenyl)-2,5-dimethyl-1,2,4-oxadiazolidin-3-imine (25 mg,
0.093 mmol) and 3-chloropheny! boronic acid (17 mg, 0.11 mmol) in ethanol (1 mL)
was added a 1 M aqueous solution of K,CO, (0.22 mL, 0.22 mmol) and PS-PPh,-Pd
(46 mg, 0.0046 mmol). The sample was heated in an Emrys Optimizer Microwave at
110 °C for 10 min. The resin was filtered off and rinsed alternately three times with
CHCl> (5 mL) and CH3OH (5 mL). The combined filirates were concentrated and the
residue was purified by reverse phase prep-HPLC to give 12.3 mg (44%) of 5-(3-(3'-
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chloR§pHesyDOaHEMfIR2 Bdithethyd4 2 M-6kddtbzolidin-3-imine (DB3; R = Me, R* =
Me, R*' = 3-chlorophenyl) as a colorless oil: 'H NMR (CDCls) 5 7.69 (s, 1H), 7.58 (m,
2H), 7.49 (m, 3H), 7.37 (m, 2H), 3.29 (s, 3H), 1.94 (s, 3H). MS (ESI) m/e 302.0, 304.0
(M*H)*,

Using a similar procedure, the following compounds were also prepared.

5-(3-(3-Methoxyphenyl)phenyl)-2,5-dimethyl-1,2,4-oxadiazolidin-3-imine
OCH3 \

"HNMR (CDCls)  7.72 (s, 1H), 7.62 (dlt, 1H), 7.49 (m, 2H), 7.38 (t, J = 8.2Hz, 1H),

7.20 (m, 1H), 7.14 (t, 1H), 6.93 (m, 1H), 3.88 (s, 3H), 3.27 (s, 3H), 1.95 (s, 3H). MS
m/e 298.1 (M*H)

5-(3-(2,5-Dimethoxyphenyl)phenyl)-2,5-dimethyl-1,2,4-oxadiazolidin-3-imine

"HNMR (CDClg) 3 7.67 (s, TH), 7.57 (m, 1H), 7.45 (m, 2H), 6.92 (m, 3H), 3.82 (s, 3H),
8.77 (s, 8H), 8.27 (s, 3H), 1.95 (s, 3H). MS m/e 328.1 (M*H)

5-(3~(3-Fluorophenyl)phenyl)-2,5-dimethyl-1,2,4-oxadiazolidin-3-imine

"HNMR (CDCl) § 7.71 (s, 1H), 7.60 (m, 1H), 7.50 (m, 2H), 7.41 (m, 2H), 7.31 (m.
1H), 7.08 (m, 1H), 3.29 (s, 3H), 1.94 (s, 3H). MS m/e 286.0 (M*H)

- 5-(3-(3-Trifluoromethoxyphenyl)phenyl)-2,5-dimethyl-1,2,4-oxadiazolidin-3-imine
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"HNMR (CDCls) § 7.70 (s, 1H), 7.59 (m, 1H), 7.55 (m, 1H), 7.50 (m, 2H), 7.46-7.48
(m, 2H), 7.26 (m, 1H), 3.29 (s, 8H), 1.95 (s, 3H). MS m/e 352.1 (M*H)

5-(3-(3-Pyridyl)phenyl)-2,5-dimethyl-1 ,2,4-oxadiazolidin-3-imine

\
NH
N N
~ ' 0/ \(
. NH

"HNMR (CDsOD) § 9.17 (s, 1H), 8.84 (m, 2H), 8.08 (m, 1H), 7.99 (s, 1H), 7.88 (m,
1H), 7.72 (m, 2H), 8.37 (s, 3H), 2.00 (s, 3H). MS m/e 269.1 (M*H)

5-(3-(3,5-Dichlorophenyl)phenyl)-2,5-dimethyl-1 ,2,4-oxadiazolidin-3-imine
Cl \

"HNMR (CDCl) § 7.66 (s, 1H), 7.54 (m, 1H), 7.52 (M, 2H), 7.47 (m, 2H), 7.38 (m,
1H), 3.30 (s, 3H), 1.94 (s, 3H). MS m/e 336.1 (M*H) ‘

5-(3-(2-ChIorophenyl)phenyl)-2,5-dimethyl-1 ,2,4-oxadiazolidin-3-imine

-\
NH
“._.el.__‘_.N /A L
(o} \f

NH

"HNMR (CDCls) § 7.59 (m, 1H), 7.50 (m, 4H), 7.34 (m. 3H), 3.28 (s, 3H), 1.95 (s, 3H).
MS m/e 302.1 (M*H)

¥

5-(3-(3-Chloro-4-ﬂuorophenyl)phenyl)—2,5-dimethyl-1 »2,4-oxadiazolidin-3-imine



HCry,H D1/ NNCH MNH HNC 1514 CF 358 1685
CL 377.2 o CH NH NNHIN 1515 a ~J \ C, BS 358

wd ed6oes2BK 377.2 N NH HNx -CF+ He ~/ | ~ 1518cHikbods/ 020446
364 1687 AW377.2 a xH H 1517 P-NxNH / A 366 1688 CG
378.2 NHa NNH O/ H CHa 1518 "'~0'~-N Nx / A 366
1689 AW 383.2 WD 2006/ 065277 3PETI US2005/ 020446 - 348
HNH o Br NH 1519 NH A_368 1690 C NH N CO 385.2 H, q
HN=< 1520 1p'ti NNH AF37OC 691 Xo \H BQ|_§86 2

"H NMR (CDCls) § 7.65 (m, 2H), 7.48-7.54 (m, 4H), 7.22 (m, 1H), 3.30 (s, 3H), 1.94
(s, BH). MS m/e 320.1 (MH)

5 Method DC
Q  (NH)sCO HN B°°
' 423 HaN _cooH
Br RS —————> © NH K—OH—> Br. Br
KCN,EtOH  Br R® 1.(Boc),O
H20 2. TMSCHAN,
3. LAH
' DC1 DC3
1. SOCIy/CHZCN
2. RuO4/Nalo,
0 o)
OH ]
1 O=d_ O=s-o

/NaH

1.
HaN EH R" Ny S S 1. TFADOM Boc—N
2! -1————-————— -—
B Br
Br\@)(ﬂzo 2. Pd(dba)S r\@)ia 2. /\/l RS

HS—QCOOH

DC6
3. HCl/dioxane DCs DC4

l BrCN
R R
B
B NH R” B(OH), Re1 NH
R6 Suzuki R
DC7 DC8

Method DC, Step 1, 5-(3-Bromophenyl)-5-methylimidazolidine-2,4-dione

10 A mixture of 3-bromoacetophenone (10 g, 50 mmol), KCN (8.16 g, 130 mmol, 2.5 eq)
and (NH,4)2CO;3 (21.7 g, 225 mmol, 4.5 eq) in EtOH/H.0 (1:1, 110 mL) was heated at
60 °C for 16 h. The reaction mixture was cooled to 0 °C. The resulting precipitate was
filtered, washed with water, hexane, and then dried to give 12.6 g (93%) of 5-(3-
bromophenyl)-5-methylimidazolidine-2,4-dione as an off-white solid (DC1; R® = Me).

15 "HNMR (CDsOD) 5 7.64 (s, 1H), 7.45 (t, = 9.7 Hz, 2H), 7.26 (t, J = 7.6 Hz, 1H), 1.68
(s, SH).
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5-(3-Bromophenyl)-5-methylimidazolidine-2,4-dione (DC1; R® = Me) (1.5 g, 5.6 mmol)
was dissolved in 15 mL of 1N KOH, heated to 185 °C in a microwave reactor (Emrys
Optimizer) for 2 h. Aften/vard, the mixture was carefully acidified using conc. HCI to pH
~2. The mixture was'éxtracted once with Et,0 (20 ML). The aqueous layer was
concentrated in vacuo to give 1.6 g (100%) of 2-amino-2-(3-bromophenyl)-2—
propanoic acid (DC2; R® = Me) as an off white solid. '"H NMR (CD30OD) § 7.75 (t, J =
2.0, 1H), 7.66 (m, 1H), 7.56 (m, 1H), 7.45 (t, J =8.1 Hz, 1H), 1.99 (s, 3H).

Method DC, Step 3, 2-(3-Bromophenyl)—2-(tert-butoxycarbonyl)propanqic acid
To a solution of 2-amino-2-(3-bromophenyl)-propanoic acid (DC2; R® = Me) (10.5 g,
43 mmol) in 1N KOH (105 mL) and dioxane (70 mL) at 0 °C was added (Boc)20 (20.6
g, 95 mmol, 2.2 eq). The mixture was stirred at RT for 16 h. The reaction mixture was
concentrated to 100 mL. EtOAc (100 mL) was added and the mixture was cooled to 0
°C. After acidifying with 2N KHSO, to pH 2 — 3, the aqueous layer was extracted with
EtOAc (8 x 50 mL). The combined EtOAc layer was washed with H,O (2 x50 mL),
dried (NazSOy,), and concentrated to give 11.7 g (79%) of 2-(3-bromophenyl)-2-(tert-
butoxycarbonyl) propanoic acid as a white solid. 'H NMR (CDCl3) § 7.61 (s, 1H), 7.41
(m, 2H), 7.24 (m, 1H), 1.98 (s, 3H), 1.44 (s, 9H).

To a solution of 2-(3-bromophenyl)-2-(teﬂ-butoxycarbonyl) propanoic acid (11 .349,
32.8 mmol) in MeOH (35 mL) was added toluene (175 mL) followed by TMSCHN,
(2M in hexane, 44 mL, 98 mmol, 3 eq). The mixture was stirred at RT for 16 h.
Solvents were evaporated and the residue was chromatographed on silica by eluting
with EtOAc/hexanes to give 11.8 g (100%) of methyl 2-(3-bromophenyl);2-(ten‘-
butoxycarbonyl)propanoate as a yellow oil. '"H NMR (CDCl3) § 7.59 (t, J = 1.8 Hz, 1H),
7.36-7.44 (m, 2H), 7.21 (1, J =8.0 Hz, 1H),'5.92 (s, 1H), 8.70 (s, 3H), 1.97 (s, SH),
1.36 (br s, 9H). . :
To a solution of methyl 2-(3-bromophenyl)-2-(tert-butoxycarbonyl) propanoate (11.8 g,
33 mmol) in THF (150 mL) at -78 °C was added LAH powder (3.1 g, 82.0 mmol, 2.5

eq). The mixture was stirred at -78 °C and allowed to warm to RT over 16 h. The

mixture was cooled to 0 °C and the reaction was quenched by slowly adding 3 mL of
H20. The mixture was diluted with DCM (500 mL) followed by the addition of 1N
NaOH (6 mL) and H,O (9 mL). After stirring at 0 °C for 30 min, the mixture was filtered
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and the ilkate-was caRENN09Bta gos B 435%) of dertoulyl 2- @bromOPhenyl) -1-

hydroxypropan-2-ylcarbamate (DC3; R® = Me) as a colorless oil. 'H NMR (CDCls) §
7.49 (i, J = 1.8 Hz, 1H), 7.35-7.39 (m, 1H), 7.27-7.30 (m, 1H), 7.21 (t, J = 7.8 Hz, 1H),
3.72 (m, 2H), 1.57 (s, 3H), 1.41 (br s, 9H).

Method DC, Step 4; 3-(teri-Butoxycarbonyl)-4-(3-bromophenyl)-4-methyl-[1 2,3]-
oxathiazolidine-2,2-dioxide

To a solution of SOCl, (5.7 mL, 2.5 eq) in dry CHsCN (37 mL) under argon was
cooled to -40 °C was added tert-butyl 2-(3-bromophenyl)-1-hydroxypropan-2-
ylcarbamate (DC3; R* = Me) (10.3 g, 31 mmol) in dry CHzCN (27 mL) was added
dropwise, followed by the addition of dry pyridine (12.4 mL, 160 mmol, 5 eq). The
mixture was then allowed to warm to RT in 1 h. The mixture was concentrated to
about 30 mL. EtOAc (30 mL) was added and the precipitate was filtered off. The
filtrate was concentrated in vacuo to give 10.4 g (89%) of 3-(tert-butoxycarbonyl)-4-(3-
bromophenyl)-4-methyl-[1,2,3]-oxathiazolidine-2-oxide as a colorless oil. 'H NMR
(CDClg) § 7.64 (1, J = 2.0 Hz, 1H), 7.36-7.53 (m, 2H), 7.24 (m, 1H), 4.52 (9, =9.5Hz,
2H), 1.86 (s, 3H), 1.42 (br s, 9H).

To a solution of 3-(tert-butoxycarbonyl)-4-(3-bromophenyl)-4-methyl- [1 2,3]-
oxathiazolidine-2-oxide (10.4 g, 28 mmol) in CHzCN (50 mL) at 0 °C was added RuQO,
(0.5% in stabilized ag., 50 mg, 0.1% by weight) in HO (10 mL) amd NalO4 (8.9 g,
41.5 mmol, 1.5 eq) in Hz0 (35 mL). The mixture was stirred at RT for 2 h. The mixture
was partitioned between Et,0 (200 mL) and HzO (50 mL). The organic layer was
separated and the aqueous layer was extracted with Et,O (8 x 50 mL). The combined
organic layer was dried (Na,SO4), and concentrated to give 10.8 g (1 00%) of 3-(tert-

butoxycarbonyl)-4-(3-bromophenyl)-4-methyl-[1,2,3]-oxathiazolidine-2,2-dioxide (DC4;
R® = Me) as a white solid (~ 10.8 g, yield: 100%). '"H NMR (CDCls) $ 7.56 (1, J = 1.8
Hz, 1H), 7.48-7.52 (m, 1H), 7.38-7.44 (m, 1H), 7.30 (t, J = 8.0 Hz, 1H), 4.41 (dd, J1 =
9.3 Hz, J2 = 20.4 Hz, 2H), 2.01 (s, 3H), 1.39 (s, 9H).

Method DC, Step 5; 3-Allyl-4-(3-bromophenyl)-4-methyl-[1,2,3]-oxathiazolidine-
2,2-dioxide ,
3-(tert-Butoxycarbonyl)-4-(3-bromophenyl)-4-methyi-[1 ,2,3]-oxathiazolidine-2,2-dioxide
(DC4; R® = Me) (10.8 g, 28 mmol) was dissolved in 25% TFA in DCM (40 mL, 5 eq)
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and the mixture was left standing at RT for 3 h. The mixture was concentrated in

vacuo to give 7.3 g (91%) of 4-(3-bromophenyl)-4-methyl-[1,2,3]-oxathiazolidine-2,2-
dioxide as a yellow oil. 'H NMR (CDCls) § 7.59 (t, J = 1.8 Hz, 1H), 7.48-7.52 (m, 1H),
7.39-7.42 (m, 1H), 7.30 (t, J = 8.1 Hz, 1H), 4.59 (m, 2H), 1.82 (s, 3H).

To a solution of 4-(3-bromophenyl)-4-methyl-{1,2,3]-oxathiazolidine-2,2-dioxide (7.3 g,
25 mmol) in DCM (77 mL) was added allyl iodide (9.1 mL, 100 mmol, 4 eq), followed
by BnBusNCI (0.39 g, 1.3 mmol) and 40% NaOH (28 mL). The mixture was stirred at
RT for 16 h. The organic layer was separated and the solvent was evaporated. Silica
gel chromatography using 5-20% EtOAc/hexanes gave 8.3 g (100%) of 3-allyl-4-(3-
bromophenyl)-4-methyl-[1,2,3]-oxathiazolidine-2,2-dioxide (DC5; R®=Me)asa
colorless oil. '"H NMR (CDCls) § 7.64 (t, J = 1.8 Hz, 1H), 7.46-7.54 {m, 2H), 7.31 (t, J =
8.0 Hz, 1H), 5.77-5.89 (m, 1H), 5.19-5.33 (m, 2H), 4.38 (dd, J1 = 8.7 Hz, J2 =23.7
Hz, 2H), 3.46-3.68 (m, 2H), 1.83 (s, 3H).

Method DC, Step 6; N-(2-(3-bromophenyl)-2-amino)prop-1-oxy)-methylamine
To a suspension of NaH (60%, 0.14 g, 1.5 eq) in 0.5 mL of anhydrous DMF was
added tert-butyl hydroxy(methyl)carbamate (0.52 g, 1.5 eq) in 1.5 mL of DMF. After
stirring at RT for 15 min, a solution of 3-allyl-4-(3-bromophenyl)-4-methyl-{1,2,3]-
oxathiazolidine-2,2-dioxide (DC5; R® = Me) (0.78 g, 2.3 mmol) in 8 mL of anhydrous
DMF was added dropwise. The mixture was stirred at RT for 16 h. The mixture was
partitioned between EtOAc (10 mL) and 1N HCI (3 mL). The organic layer was
separated and the aqueous layer was extracted with EtOAc (3 x 5 mL). The combined
organic layer was dried over Na,SO, and concentrated to give 0.45 g (41%) of a
product which was used without purification.

To a solution of the above product (3.86 g, 8.1 mmol) in THF (30 mL) was added a
pre-stirred (15 min) mixture of Pdy(dba)s (0.51 g, 0.41 mmol) and 1,4-

“bis(diphenylphosphio)butane (0.25 g, 0.41 mmol) in THF (5 mL), folliowed by

thiosalicyliacid (2.2 g, 1.2 eq). The mixture was stirred at RT for 16 h. Solvent was
evéporated and the residue was chromatographed on silica by eluting with 50%
EtOAc/hexanes to give 1.3 g (37%) product as a oil which was dissolved in 4M
HCl/dioxane (11 mL) and the mixture was stirred at RT for 2 h. Solvent was
evaporated in vacuo and the residue was diluted with CHClz (10 mL) followed by
treatment with 1N NaOH tol pH ~ 12. The organic layer was separated and the
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dried (Na2804) and concentrated to give 0.56 g (76%) of N- -(2-(3- bromophenyl) -2-
amino)prop-1-oxy)-methylamine (DC6; R® = Me, R' = Me) as a colorless oil. '"H NMR
(CDCls) § 7.74 (t, J = 1.8 Hz, 1H), 7.41-7.50 (m, 2H), 7.26 (t, J = 8.0 Hz, 1H), 3.85 (dd,
J1 = 9.6 Hz, J2 = 28.8 Hz, 2H), 2.72 (s, 3H), 1.48 (s, 3H).

Method DC, Step 7; 5-(3-Bromophenyl)-2,5-dimethyl-1,2,4-oxadiazinan-3-imine
To a solution of N-(2—(3-bromophenyl)-z-amino)prop-1-oxy)-me’thylamine (DCS6; R% =
Me, R' = Me) (0.76 g, 2.9 mmol) in EtOH (10 mL) was added BrCN (0.46 g, 4.4 mmol,
1.5 eq). After stirring at RT for 16 h, the mixture was concentrated. The residué was
redissolved in CHCl; (20 mL) and washed with 2N NaOH (10 mL). The aqueous layer
was extracted with CHClIs (3 x 10 mL). The combined organic layer was dried over
Na,SO, and concentrated to give 0.82 g (100%) of 5-(3-bromophenyl)-2,5-dimethyl-
1.2 4-oxadiazinan-3-imine (DC7; R®= Me, R' = Me) as a light yellow oil. "H NMR
(CDCls) 8 10.59 (s, 1H), 8.12 (br s, 1H), 7.46 (m, 2H), 7.29 (m, 2H), 4.14 (dd, J1 =
11.5 Hz, J2 = 57.7 Hz, 2H), 3.39 (s, 3H), 1.69 (s, 3H).

Method DC, Step 8; 5-(3-(3-Cyanophenyl)phenyl)-2,5-dimethyl-1 ,2,4-oxadiazinan-
3-imine

A mixture of 5-(3-bromophenyl)-2,5-dimethyl-1,2,4-oxadiazinan-3-imine (DC7;
R® = Me, R' = Me) (0.025 g, 0.088 mmol, 1 eq), 3-cyanophenylboronic acid (0.019 g,
0.13 mmol, 1.5 eq), FibreCat (40 mg), anhydrous ethanol (1.5 mL), and a 1N KoCOs3
aqueous solution (0.12 mL, 0.12 mmol, 1.4 eq) in a microwave vial was heated in a
microwave reactor ( Emrys Optimizer) at 110 °C for 15 min. The mixture was filtered,
concentrated and purified by prep HPLC (B) to give 0.012 g (44%) of 5-(3-(3-
cyanophenyl)phenyl)-2,5-dimethyl-1 ,2,4-oxadiazinan-3-imine (DC8; R® = Me, R' = Me,
R?' = 3-cyanophenyl) as a white solid. 'H NMR (CDCIs) § 10.67 (s, 1H), 8.05 (br s,
1H), 7.85 (m, 2H), 7.50-7.66 (m, 5H), 7.35 (m, 1H), 4.22 (dd, J1 =11.8 Hz, J2 = 48.6
Hz, 2H), 3.40 (s, 3H), 1.76 (s, 3H). MS m/e 307.3 (M*H)

Using a similar procedure, the following compounds were also prepared:

'5-(3-(3-Pyridyl)phenyl)-2,5-dimethyl-1,2,4-oxadiazinan-3-imine
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BQ 454.2 CSC x WD 2006/ 065277 PCT/ US2005/ 020446
-3(?51 aHcl(~~M "~p xNqgc . 1552 6NC A 416 1723 AW

waideBes2eN, a ~1f H' 1553 A 417 1724 AW 423.IﬁC"NU§2005/020446
1554 6N A 417 1725 AW 430.2 xr~H 1555 xc. HO' A 419

1726 AW431.2 V K= a K 155 N A 420 1727 N = v AW
435.2 N,= ryH O Nont H NH:?#IO 1557 A 421 1728 \ !

CK 439.2 a M Fo~ 1558 c A 422 ]]729 AW 441. 2 cX.
NH

"HNMR (CDCl3) § 10.85 (s, 1H), 9.13 (s, 1H), 8.76 (m, 1H), 8.65 (m, 1H), 7.92 (m,
2H), 7.81 (s, 1H), 7.60 (m, 2H), 7.44 (m, 1H), 4.26 (dd, J1 = 11.8 Hz, J2 = 87.4 Hz,
2H), 3.41 (s, 3H), 1.77 (s, 3H). MS m/e 283.2 (M*H)

5-(3-(5-Pyrimidyl)phenyl)-2,5-dimethyi-1 »2,4-oxadiazinan-3-imine

N 0/N NH

r I NH

1H NMR (CDCI3)‘_8 10.77 (br s, 1H), 10.42 s, 1H), 9.26 (s, 1H), 9.07 (s, 1H), 7.84 (br
s, 1H), 7.57-7.63 (m, 3H), 7.46 (m, 1H), 4.23 (dd, J1 = 11.5 Hz, J2 = 45.9 Hz, 2H),
3.41 (s, 3H), 1.77 (s, 3H). MS m/e 284.2 (M*H)

5~(3-(3-Chlorophenyl)phenyl)-2,5-dimethyl-1 ,2,4-oxadiazinan-3-imine

cl |
N._ _NH
b

OO

"HNMR (CDCls)  10.63 (s, 1H), 8.00 (br s, 1H), 7.46-7.55 (m, 5H), 7.31-7.7.40 (m
3H), 4.20 (dd, J1 = 11.5 Hz, J2 = 54.4 Hz, 2H), 3.39 (s, 3H), 1.76 (s, 3H). MS m/e
316.2 (M*H)

5-(3-(3-Trif|uoromethoxyphenyl)phenyl)-2,5-dimethyl-1 ,2,4-oxadiazinan-3-imine

OCF3 I
o N~ -NH

"HNMR (CDCls) § 10.72 (s, 1H), 8.03 (br s, 1H), 7.55 (m, 1H), 7.51 (m. 2H), 7.46 (m,
2H), 7.41 (m, 1H), 7.32-7.34 (dt, J1 = 1.6 Hz, J2 = 7.2 Hz, 1H), 7.21-7.23 (m, 1H),
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xN o " 1559 nNC A 422 1730 AW450.3 H H--1J 1560NC A
422 1731 xx CK 453.3 xN gNM H Y-gq ~~ a NH 1561
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i 1562 A 423 1733 AW 453.3 O pGS WD 2006/ 065277

PCT/ US2005/ 020446 -352 CH,O FTOH NGi ~C* 1563 |

s "H ~8 CE 424 1734 "N CK-888.-3 HN H N~X a rr~ 1564

"CM r A425 1735 L 467.3 J" o W NN\yc ryq ~J 1565 NO
4.21 (déYYM =A14861z]1 426 53801z @H)le 3943, GH), N6 (556861) AS281/e 366.2

(M+H)1737 <IAJ'N CK 469.3

5-(3~(3-Toluyl)phenyl)-2,5-dimethyl-1,2,4-oxadiazinan-3-imine

'H NMR (CDCls) § 10.81 (s, 1H), 8.07 (br s, 1H), 7.53 (m, 2H), 7.45 (m, 1H), 7.33-
7.37 (m, 3H), 7.28-7.32 (m, 1H), 7.17-7.19 (m, 1H), 4.20 (dd, J1 = 11.8 Hz, J2 = 58.2
Hz, 2H), 3.38 (s, 3H), 2.42 (s, 3H), 1.76 (s, 3H). MS m/e 296.4 (M*H)

5-(3-(3,5-Dichlorophenyl)phenyl)-2,5-dimethyl-1,2,4-oxadiazinan-3-imine

Cl

'"H NMR (CDCls) § 10.71 (s, 1H), 8.06 (br s, 1H), 7.47 (m, 3H), 7.43 (m, 2H), 7.35 (m
SH), 4.20 (dd, J1 = 11.7 Hz, J2 = 54.9 Hz, 2H), 3.40 (s, 3H), 1.76 (s, 3H). MS m/e
350.2 (M*H)

5-(3-(2-Fluoro-5-cyanophenyl)phenyl)-2,5-dimethyl-1,2,4-oxadiazinan-3-imine

CN

"H NMR (CDCls) § 10.50 (s, 1H), 7.86 (br s, 1H), 7.77 (dd, J1 = 2.1 Hz, J2 = 6.9 Hz,
1H), 7.65 (m, 1H), 7.50 (m, 2H), 7.42 (M, 1H), 7.27 (t, J = 5.0 Hz, 2H), 4.20 (dd, J1 =
12.0 Hz, J2 = 50.4 Hz, 2H), 3.40 (s, 3H), 1.76 (s, 3H). MS m/e 325.1 (M'H)

5-(3-(2-Fluoro-5-methoxyphenyl)phenyl)-2,5-dimethyl-1,2,4-oxadiazinan-3-imine
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1567 N.P A 426 1738 CK 481.3 HNCHH p NH “~ O 1568

4" A431 1739 LJ ) CK 483.3 ~y 1569 ," A 431
wd2e00/0621y ~~ CK 497.3 HN Mr/ HrH N rr aH 1500r/8s283020446

1741 CK 525.3 Na ~c~ N N--G ~Nx 1571 A 433 1742

BQ 515.3 1572 A 434 1743 px; BQ 516.3 B 0 H- 1573 A

437 1744 BQ 519.3 0 WO 200633%65277 PCTI US2005/ 020446

-353- IS H 1574 A 439 1745 C (‘] BS 522.3

OCHj3 NH

oty
L%
L

'H NMR (CDCls) § 10.53 (s, 1H), 7.94 (br s, 1H), 7.47 (m, 3H), 7.37 (m, 1H), 7.07 (t, J

= 9.5 Hz, 1H), 6.93 (m, 1H), 6.86 (m, 1H), 4.19 (dd, J1 = 11.7 Hz, J2 = 58.5 Hz, 2H),
3.82 (s, 3H), 3.38 (s, 3H), 1.75 (s, 3H). MS m/e 330.1 (M*H)

5-(3-(3-Dimethylaminocarbonylphenyl)phenyl)-2,5-dimethyi-1,2,4-oxadiazinan-3-

imine

"H NMR (CDCl) § 10.58 (s, 1H), 7.95 (br s, 1H), 7.26-7.65 (m, 8H), 4.20 (dd, J1 =
11.5 Hz, J2 = 54.7 Hz, 2H), 3.38 (s, 3H), 3.14 (s, 3H), 3.02 (s, 3H), 1.75 (s, 3H). MS
m/e 353.2 (M"H)

5-(3-(2,5-Dimethoxyphenyl)phenyl)—2,5-dimethyl-1 ,2,4-oxadiazinan-3-imine

H NMR (CDCls) & 10.50 (s, 1H), 7.99 (br s, 1H), 7.40-7.50 (m, 3H), 7.29-7.33 (m,

1H), 6.84-6.94 (m, 3H), 4.18 (dd, J1 = 11.5 Hz, J2 = 65.4 Hz, 2H), 3.80 (s, 3H), 3.74
(s, 3H), 3.37 (s, 3H), 1.74 (s, 3H). MS m/e 342.2 (M*H)

5-(3-(3-Hydroxyphenyl)phenyl)-2,5-dimethyi-1 ,2,4-oxadiazinan-3-imine

OH




~~JJo NHfn !SC R ~H ~"pxx 1575 A 465 1746 BQ 525.3

O NH H O-nN NxNH 1576 CG 470 1747 BQ 532.3 HO ~ ~ xNH
w2ddbhé$271I H. C~——~Nx ~ : H 1577 cH, | CG 470 1788r/d61005630446

576.3 CHI ONH HO-NIly, 1578 cl~ O 11 CG 470 1749

BQ 455.3 xJ Qu NH ~\NNcy NH HOr N, 1579 6CG

470 1750 p~ p BW456.3 |p ®hH 1580 “-(r)>~ CE 474

1751 BQ 456.3 0 o NH K NyHX

"H NMR (CDCls) § 9.75 (s, 1H), 7.39-7.54 (m, 3H), 7.21-7.30 (m, 2H), 7.10-7.12 (m,
2H), 6.82-6.84 (m, 1H), 5.83 (br s, 2H), 4.15 (dd, J1 = 11.5 Hz, J2 = 35.7 Hz, 2H),
3.36 (s, 3H), 1.74 (s, 3H). MS m/e 298.3 (M*H)

5  5+(3-(3-Fluorophenyl)phenyl)-2,5-dimethyl-1,2,4-oxadiazinan-3-imine

"H NMR (CDClg) § 10.77 (s, 1H), 8.15 (s, 1H), 7.25-7.56 (m, 7H), 7.01-7.08 (m, 1H),
4.20 (dd, J1 = 11.5 Hz, J2 = 53.0 Hz, 2H), 3.40 (s, 3H), 1.76 (s, 3H). MS m/e 300.2
10 (M'H)

5-(3-(4-Cyanophenyl)phenyl)-2,5-dimethyi-1,2,4-oxadiazinan-3-imine

NC

"H NMR (CDCls) § 10.67 (s, 1H), 8.01 (br s, 1H), 7.74 (s, 4H), 7.63 (s, 1H), 7.48-7.56
5  (m, 2H), 7.33-7.35 (m, 1H), 4.23 (dd, J1 = 11.5 Hz, J2 = 47.2 Hz, 2H), 3.40 (s, 3H),
1.76 (s, 3H). MS m/e 307.2 (M*H)

5-(3-(4-Methoxy-3-pyridyl)phenyl)-2,5-dimethyl-1,2,4-oxadiazinan-3-imine

|
N._-NH

Nty
| NH
~
OCH,

) "M NMR (CDCls) § 10.55 (s, 1H), 8.74 (d, J = 6.0 Hz, 1H), 8.64 (s, 1H), 7.83 (br s, 1H),
7.49-7.53 (m, 3H), 7.37-7.42 (m, 2H), 4.20 (dd, J1 = 11.5 Hz, J2 = 49.4 Hz, 2H), 4.11
(s, 3H), 3.39 (s, 3H), 1.76 (s, 3H). MS m/e 313.2 (M*H)

Method DD
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Method DD, Step 1;

Toa 10 mL MeOH solution of DD1 (R® = R® = H, R” = Me, 1 g) was added p-
methoxybenzaldehyde (1 eq) and 4 A molecular sieves (4 g). The solution was stirred
ovemight before sodium borohydride (1 eq) was added and reaction stirred for 1h.
The reaction mixture was filted and solvent evaporated. The residue was
chromatographed using MeOH/DCM to afford compound DD2 (R®=R°=H, R” = Me).

Method DD, Step 2;
Procedure similar to Method CF, step 2 was used for generation of DD3 (R’ =
Me, R®=R®=H, R” = Me,).

Method DD, Step 3;
Procedure similar to Method CF, step 3 was used for generation of DD4 (R’ =
Me, R®= R® = H, R” = Me) from DD3

Method DD, Step 4;

Compound DD4 was hydrogenated using Pd(OH)./C in Methanol. After
removal of the catalyst and solvent the crude product was treated with 20% TFA in
DCM to give product DD5 (R' = Me, R®=Rf = H, R” = Me) after purification.
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0 i NH
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2. Mel, DMF ) toluene 0 CHypOH o
ct DE4 c DE5 cl DES

Method DE, Step 1: 5-(4-Chiorophenyl)-3-methylsulfanyl-5,6-dihydro-4H-
[1,2,4]thiadiazine 1,1-dioxide

2-(4-Chlorophenyl)ethenesulfonyl chioride DE1 is freated with 1.2 equivalents
of S-fnethyl isothiourea hemisulfate and a slight excess of 1N NaOH in acetone. After
12 h at RT the mixture is concentrated in vacuo and the precipitate collected to give
the title compound.

Method DE, Step 2: N-(2-(4-Chlorophenyl)ethene-1-sulfonyl)-S-methylisothiourea
Using a method similar to that described by K. Hasegawa and S. Hirooka (Bull. Chem.
Soc. Jap., 1972, 45, 1893), N-(2-(4-clorophenyl)ethylene-1-sulfonyl)thiourea DE2 in
DMF is treated with 1N NaOH (2.4 equivalents) and dimethyl sulfate (1.2 equivalents)
at 0-10 °C. After 3 h at RT, the reaction mixture is poured into ice water. The
precipitate is collected, washed with water. and dried to give the title compound DES3.

Method DE, Step 2: 5-(4-Chlorophenyl)-1,1-dioxo-[1,2,4]thiadiazinan-3-one

Using a method similar to that described by K. Hasegawa and S. Hirooka (Bull. Chem.
Soc. Jap., 1972, 45, 1893), 5-(4-chlorophenyl)-3-methylsulfanyl-5,6-dihydro-4H-
[1,2,4]thiadiazine 1,1-dioxide DE2 in acetone is treated with 1N NaOH and the mixture
is refluxed for 2 h. The acetone is evaporated and the mixture is acidified with conc.
HCl to afford the title compound DE3.

Method DE, Step 3: 5-(4-Chlorophenyl)-2-methyl-1,1-dioxo-[1,2,4]thiadiazinan-3-

one
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HN CH rNHN 1602 \ s cH,cHQ CE 339.1 1773 BQ 469. 3
Usingsa3nétHod simiar Bxthat dezdrbeBiby A9 Elienhie @t akNBull. Soc.16Hi#n. Fr.,

197'3‘}/\4 §§1§) &-( -%%?orglghgnﬁ% ,41§8i'o§o-[%,ﬂwydi%z%an-s-one DE3 is treated
with sodium methoxide (1 equivalent) in methanol. Add methyl iodide (1.2 equivalent)
in DMF and allow to stir for 12 h. Pour the mixture into ice water and collect the

precipitate of the title compound DEA4.

Method DE, Step 4: 5-(4-Chlorophenyl)-2-methyl-1,1-dioxo-[1,2,4]thiadiazinan-3-
thione

To a solution of DE4 in toluene (or xylene) is added Lawesson’s reagent (1.2
equivalents), and the mixture is stirred at reflux for 2 h. The mixture is cooled and
poured into cold water. The organic phase is dried (MgSQO,) and filtered, and solvent
is removed. The crude product is purified by flash'chromatography to provide the title

compound (DE5).

Method DE, Step 5: 5-(4-Chlorophenyl)-2-methyl-1,1-dioxo-[1,2,4]thiadiazinan-3-
ylideneamine

Using a route similar to that described in Method A, step 3, DES5 is used to prepare
the title compound (DES). '

As a variant of this method, DE2 is treated with ammonia and the resultant
product is treated with sodium hydride and methyl iodide in DMF to give the product
DE6

Method DF
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1607 AB 350.1 1778 BS 472.3 ¢ F~rNH 1608 HNH cc o~ CF

350.1 1779 BQ 473. 3 N OCK. Nx HN 1609 AW 356.1 1780

BQ473.3 NNIIH "~/ "O Lfh-384G \ HNxN. CH~ Nrc H 1610

= | AW357.1 1781 "-\J BS 473.3 N NH 6 \ H - CH,

1611 \ Cep AW359.1 1782 Q473.3 C O CF \ 1612
NH o AB 362.1 1783 AW 473. 3

NHoNH, conc. HCI Lawesson's
o) \

O\\/ Y EtOH 1°N // NaNO, > / o Reagent
QNH CO,Et <:>_'NH CONHNHy  peat )V 4 toluene
DF1 DF2 DF3

; NHs ;
CHg)3C-Q0OH
N g (OGO o Ny
o’ 0”
AN CHgOH )VN‘
H H
DF4 | DFS

Method DF, Step 1: 2-Hydrazinocarbonylpropane-2-sulfonic acid
cyclohexylamide

Using a method similar to that descnbed by S. Paik and E.H. White (Tetrahedron,
1996, 52, 5303), 2-cyclohexylsulfamoyl-2-methylpropionic acid ethyl ester DF1 (which
is prepared by the method of A. De Blic et al. (Synthesis, 1982, 281)) in ethanol is
treated with 1.2 equivelent of 95% hydrazine under N, and the mixture is allowed to
stand at RT for 12 h. The reaction mixture is concentrated to give the title compound
DF2 which is used directly in Step 2.

Method DF, Step 2: 2-Cyclohexyl-5,5-dimethyl-1,2,4-thiadiazolidin-3-one-1,1-
dioxide |

A solution of DF2 in CHoCls is refluxed under a N» for 10 h. The solvent is removed in
vacuo and the crude product is purified by flash chromatography to provide the title

compound DF3.

Method DF, Step 3: 2-Cyclohexyl-5,5-dimethyl-1,2,4-thiadiazolidin-3-thione-1,1-
d|0X|de

To a solution of DF3 in toluene (or xylene) is added Lawesson’s reagent (1.2
equivalents), and the mixture is stirred at reflux for 2 h. The mixture is cooled and
poured into cold water. The organic phase is dried (MgSO0,) and filtered, and solvent
is removed. The crude product is purified by flash chromatography to provide the title

compound (DF4).
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dioxide
Using a route similar to that described in Method A, step 3, DF4 is used to prepare
the title compound (DF5).

The‘following table contains example compounds which were synthesized with
procedure(s) similar to methods listed in the corresponding column and whose LCMS
data (obs. mass) are also listed.

, Obs. ‘ Obs.
# Compounds Method  Mass # Compounds Method Mass
NH HC NH
Br/ N HN N,CHs cl o NH
Nl CH,
1491 /i 0 CF 297 1662 Q Q AW 328.2
NH N HC,  NH
Cl HNT N CH, W\ o NH
S n
1492 CJen © CF 3339 1663 @ () Vv AW 331.2
NH CH,
CH o
q’ oG HCuy “(CH:
St
1493 Cen © CF 3209 1664 Y o CE 335.2
NH H,C NH
s R °
| /:c¢ N-CH, ) HC-q o —{\IH
[o]
1494 o™ CF 3679 1665 Q Q v AW 336.2
Cl
NH HC  NH
RN, N\ o _{‘”‘*
=N
1495 0 W AW 281 1666 \\s AW 337.2
H NH o

I S N~< ' Hs
J /H S N-CH, N H_N “nnCH,
1496 s | 5C Y CF 306 1667 S NS CF 339.2
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acids 1-454) was generated fromthe full |ength BACEl
cDNA (full length human 10 BACEL cDNA in

w@eioblgs2mycH sA construct; University of Tor one@y/ub005/020446

PCR using the advantage-GC cDNA PCR kit (C ontech,
Palo Alto, CA). A Hndi Il1/Pnrel fragment from
PCDNA4- sBACE1 nyc/ Hi s was bl @85 -ended usi ng Kl enow and
subcloned into the Stu | site of pFASTBAC (A)
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The inhibitor, 25 nM EuK-biotin | abel ed APPsw
substrate (EuK 15 KTEElI SEVNLDAEFRHDKC-biotin; ClIS-Bio
wo pdoeoemati onal , France), 5 M unl abel ed APPsw pepUSIes/020446
( KTEEI SEVNLDAEFRHDK; Aneri can Pepti de Conpan
Sunnyval'e, CA),” 7 nM sproBACE1, 20 mM PI PES pH 5.0,
0.19%Brij-35 (protein grade,- 35§al'b| ochem San Di ego,
CA), and 10% gl ycerol were preincubated for 30 mn at
30C. Regstion® were initiated by addition @I sybstrate
v

inab5 |l=7all got resulting in a 20 total gl ufr 'of 25
16071 . After at 30 Caseagiolions wmre termn by Bs 4723
vol une of 2x stop buffer

addition o equal
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Brij-35uc 9 g/ mM SA-XL665 (cross-1inked ou oo
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Human Cathepsin D FRET assay.

This assay can be run in either continuous or endpoint format. The substrate used
below has been described (Y.Yasuda et al., J. Biochem. , 125, 1137 (1999)).
Substrate and enzyme are commercially available.

The assay is run in a 30ul final volume using a 384 well Nunc black plate. 8
concentrations of compound are pre-incubated with enzyme for 30mins at 37C
followed by addition of substrate with continued incubation at 37C for 45 mins. The
rate of increase in fluorescence is linear for over 1h and is measured at the end of the
incubation period using a Molecular Devices FLEX station plate reader. Kis are
interpolated from the IC50s using a Km value of 4uM and the substrate concentration
of 2.5uM.

Reagents
Na-Acetate pH 5

1% Brij-35 from 10% stock (Calbiochem)

DMSO

Purified (>95%) human liver Cathepsin D (Athens Research & Technology Cat# 16-12-030104)
Peptide substrate(Km=4uM) Mca-Gly-Lys-Pro-lle-Leu-Phe-Phe-Arg-Leu-Lys(Dnp)-D-
Arg-NH, Bachem Cat # M-2455

Pepstatin is used as a control inhibitor (Ki~0.5nM) and is available from Sigma.

Nunc 384 well black plates

Final Assay buffer conditions
100mM Na Acetate pH 5.0
0.02% Brij-35

1% DMSO

Compound is diluted to 3x final concentration in assay buffer containing 3% DMSO.
10ul of compound is added to 10ul of 2.25nM enzyme(3x) diluted in assay buffer
without DMSO, mixed briefly, spun, and incubated at 37C for 30mins. 3x substrate
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Human Renin was cloned froma human ki dney cDNA

library and C-termnally epi t%pe-tagged with the

V5- 6Hi s sequence into pCDNA3382 pCNDA3. 1- Renin-V5- 5

Hi.s. was stably expressed in HEK293 cells and purified
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approxi mately 200nM Inhibitory activity was defined

as the percent decrease in renin induced fluorescence
w@tooshes2end of the 40mi n incubation conpared tECWERI00$/€20446

controls and sanples |acking enzyne. 10 1% of hRenin

at 100 M Conpound CHa 68.8 N ~7--NH N. N\H 75.3 C O

N HN0 76.9 Nr ~NH c In 888-aspect of the

invention relating to a conbi nati on of at |east one

conmpound of forrmula | with at |ea one chol i nest erase

i nhi bi ®or, acetyl- and/or butyrydehl olinesterase

!p.‘ﬂ&tors can be used. ExanplesYbf chol i nest erase
i nhi O are tacrine, donepe , rivastigmne,

galamwaﬁl i dostignine and Wegstignine, 15 with
tacrine I, rivastigm ne angh gal ant am ne bei ng
pref er Pre erably, these co pations are
directed to the treatnment of Alz 's disease. WO

20116/ 065277 PCT/ US211115 /112144 4 6 -373 In the
aspect of the invention relating to a conbination of
at | east one conpound of fornmula I with at |east one
muscarigic goni st or n2 antagonist can be used.
Exanpl esyo P agoni sts ar the art. Exanples
of -nR tagonists are al so kno aheart; in

parti ar, nR antagonists are discC in US patents
55,8 896 6,037, 352; 5, 889, 006; 6, 3430255;

5, iii%é%?ET? 935, 958; 6, 066, 636;
Br




5,977, 138; 6,294,554; 6,043, 255; and 6, 458,812; and in
WO 03/031412, all of which are incorporated herein by
wo efoene2ce. | n ot her aspects of the invention pel/es100§020446

to a conbination of at | east one conpound of formnula

| and at | east one other age§é4_for exanpl e a beta
secretase 10 inhibitor; a gamma secretase inhibitor;

an HMZ CoA reductase inhibitor such as atorvastatin,

| ovastatin, sinvistatin, pravastatin, fluvastatin and

ré statin; non- steroidal anti-inflamuatory agents

suc S\ but not necessarily limted to ibuprofen,

rel af, naproxen; N-nethyl-D-aspartate receptor
ant agoni as. memantine; anti-amnyloid
anti bg di ng humani zed .nonocl onal anti bodi es;

15 nicotinic acetyl choline receptor
agoni sts; CBl receptor inverse agonists or CBl
receptor antagoni sts; antibiotics such as doxycycli ne;
growt h hornone secretagogues; histam ne H3
ant agoni sts; AMPA agoni sts; PDE4 inhibitors; GABAA
i nverse agoni sts; inhibitors of anyloid aggregation;
Thegb&wmggmammmwm$e ki nase beta inhibitors; pronoters
, of al pha secretase act|V|t36l Preferably, these
conbi nations are directedto the 20 treatnment of
Al zhei ner' s di sease. o v‘oarlng phar maceuti ca
conpositions fromthe co C descri bed by this
invention, inert, pharmaceuty I ceptable carriers
can be e|ther SO|Id or liq Sold form
preparations include powde tablets di spersi bl e
granul es, capsules, cachets and suppositories. The
powders and tablets nmay be conprised of from about 25

5t 9 e t ,active ingredient. Suitable
has é&&%‘ﬁﬁﬁuvéﬁgép%ﬁfgﬁg inthe art, e.g. nmagnesium
carbonat e, magnesium stearate, talc, sugar or |actose.

Tabl et s, oomders cachets and capsules can be used as
sol i d dosagH 4 5§ ¥ XOI'e3 A6 cafigni on.

AT ST '?’ﬂéf'etﬁ?f'" @2&?@“’4@@@&52% Eofffoto amino

acidsd-45tndas geAera(Eemﬁ@mtr(eaﬂill)len@WBA@EdeNA full Iength human

ACEI R Fp CONAKRERIRA oamsici UBhPEYaIdiareniob Bk PCR using

the at!\%‘?ﬁé@é 'GIL“&D'N?BP P@#kﬁ@@l&t’té&?ﬁ Pa‘tH?ﬂl%”@ﬁg”% Pﬂﬂ’dm/Pmel fragment
enmul si ons. an exan‘p be nmention wat er or

froma@@N%s%C&ténm/bl@owas @antueasnﬁledfwn@ésﬂmveaau subcloned into the
stu | Dl pERSTEAAICAN (3Bl & LIRS E1 AYEHRPRB Mt lomid was

i ons ens
generated by transposition in DH1OBac cells(GIBCO/BRL). Subsequently, the

sBACE1mycHis bacmid construct was transfected into sf9 cells using CellFectin
(Invitrogen, San Diego, CA) in order to generate recombinant baculovirus. Sf9 cells
were grown in SF 900-1I medium (Invitrogen) supplemented with 3% heat inactivated
FBS and 0.5X penicillin/streptomycin solution (Invittogen). Five milliliters of high titer
plaque purified sSBACEmyc/His virus was used to infect 1L of logarithmically growing
sf9 cells for 72 hours. Intact cells were pelleted by centrifugation at 3000xg for 15
minutes. The supernatant, containing secreted sBACE1, was collected and diluted
50% v/v with 100 mM HEPES, pH 8.0. The diluted medium was loaded onto a Q-
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enul sions. Liquid formpreparations nay also include
wealgbexams for intranasal administration. AerBsSDUS2005/020446
preparations suitable for inhalation may include _
solutions and solids in. powder form which may be in
combi nation with a pharnmaceuggsal | y accept abI e 5
. carrier, such as an inert corrprealsed gas,
h Grels
et T et e SESEEPF BT co
HEH\@% Pk p| |”éMfNﬁ1@fl)prepar ations for elther oral or

DarFGrBfe%@wer%dé]hlré'dsﬁ&ﬂtth 8- 8%56%035’ %I%&o\@%gﬁﬁaé & mM

sol utiong, suspensi ons

HERES, pHrﬁz@nﬁ@@)mMINa(alb swhbeprdwlm penrdkens ﬂﬁ-:n@de?épff%lrbé’? column

werg polat! and RHl oo, SERE Ausamone Bhms: gine NndTanwolben was
theri Waéh@@WIﬂhrB@fférr @QQ@%WEPE@PW@ ot g@o{FﬁMNé?ﬂf Bound proteins

reservoir ty as are conventional”’

werg fhan @lgi%yg Euftqré? dButjen G250 midumidazole)d Meakyireted fractions
as dRISHrinfea BYGhE SR aubry ISR (BloIRE b i Borentiated usiny a

Cenmoe)paa‘cacomentmtsummhpoﬂ@)d SBUAOES Lpdrﬂ?%ésssé(;)sf%ﬁtﬁ’ahtgﬂgigtble ~90% as
| e

asse%%%ﬁiasrC%@%a%Aérﬁg a'aﬁ E‘%ﬂ“ %g@f;@%&hnm Mdriminal segeencing
indicdesd tred JpoaRe Sitan 309 WBﬁPﬁerﬂg@fs@&éEg%owmga qgg ggo(?omaln

unit dose of preparation
hengs this RIeIN is retgries t@tﬁﬁﬁp@@@@@ preferably from about

1 ng to about 50 20, Pref rably from about 1
ng to about 25 ny, ticul ar
apphé idtibitor, 25 M Mbiotld%@@@dmw%bﬁﬁﬁtebﬁﬁgg 'ded

<TEEREERL BA G0k bl B Isratianaiak @ce). 5 pM unlaboled
APPEW@%‘FUB%NT‘EEISEM%AB?%’P%K dﬂﬁﬁg%@%p{@g ({)ﬂ@pgpy Sunnyvale,

articular situation is W
CA), ﬁ’omMmroBAv:eﬁﬂ &fcaM PHRESqiHE.Gld. 1 %-BH}SE@ré®Ih §ade,

Calbgl)'g i q$aﬁ‘£§|e%%r,ln %ﬁaﬁ%gﬁg y%prééb/ggf@yprgjr{éuggtédh?or%%ymin at
30°CadReadtrirnsalée @inftatd By GRERRASSs st id Q\Semta{lﬁrdot resulting in a
total volume of 25 pl. After 3 hr at 30° C reactions were terminated by addition of an
equal volume of 2x stop buffer containing 50 mM Tris-HCI pH 8.0, 0.5 M KF, 0.001%
Brij-35, 20 ug/mt SA-XL665 (cross-linked allophycocyanin protein coupled to
streptavidin; CIS-Bio International, France) (0.5 ug/well). Plates were shaken briefly
and spun at 1200xg for 10 seconds to pellet all liquid to the bottom of the plate before
the incubation. HTRF measurements were made on a Packard Discovery® HTRF
plate reader using 337 nm laser light to excite the sample followed by a 50 ps delay

and simultaneous measurements of both 620 nm and 665 nm emissions for 400 ps.

ICso determinations for inhibitors, (/), were determined by measuring the
percent change of the relative fluorescence at 665 nm divided by the relative
fluorescence at 620 nm, (665/620 ratio), in the presence of varying concentrations of /
and a fixed concentration of enzyme and substrate. Nonlinear regression analysis of
this data was performed using GraphPad Prism 3.0 software selecting four parameter
logistic equation, that allows for a variable slope. Y=Bottom + (Top-Bottom)/



and/ or the pharmaceutically acceptable salts thereof
wi Il be regulated according to the judgnment of the
w@bdoeneli2mg clinician considering such factors BGI/agmps/020446
condition and size 30 of the patient as well as
severity of the synptons belngﬁtreated A typica
recommended dai |y dosage reg mn for ora
adm nistration can range fromabout 1 ng/day to about
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of the conbination can be adninistered i ndi vi dual |y
or togetheffsin any conventional oral or parentera
dosage formsuch as capsul e, tablet, powder, cachet,
suspensi on, /sol ution, suppository, nasal spray, etc.
The dosag the chol i nesterase inhibitor can be
deternmin ro ubl i shed material, and may rangeaﬁr
0.001 to 100‘ﬁgi§gﬁbod 10 wei ght. When separate ‘%ﬂ
phar maceut i cal onpms(tlons of a conpound of for

and a cholinestexdseyinhibitor are to be

adm ni st ered, they can be provided in a kit
conprising in a/si package, one co al ne

conpri sing a cafrppound formul a | |n
pharmaceutical |y acceptable carrier, afmd a separate
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compound of formula | and the chol i nest er ase N
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Human mature Renin enzyme assay:

Human Renin was cloned from a human kidney cDNA library and C-terminally
epitope-tagged with the V5-6His sequence into pPCDNA3.1. pCNDA3.1-Renin-V5-
BHis was stably expressed in HEK293 cells and purified to >80% using standard Ni-
Affinity chromatography. The prodomain of the recombinant human renin-V5-6His



10/ ~ NHNNHJIHF 71 15 HNN \/ -/( . s OH [/ O

I CNH 110 20 Ho 25 F H NN N 03- .,0N HN O N30 H
werdds/o6s2iH S 35 NH 40 sr O stcclt 45 50 55 p@BBS2005/620446
N1-NH 5r " NNON'\ Hx O\~N N NH 10 } NH
15 C3 ON NH 372

was removed by limited proteolysis using immobilized TPCK-trypsin to give mature-
human renin. Renin enzymatic activity was monitored using a commercially available
fluorescence resonance energy transfer(FRET) peptide substrate,RS-1 (Molecular
Probes, Eugene, OR) in 50mM Tris-HCI pH 8.0, 100mM NacCl, 0.1%Brij-35 and 5%

5  DMSO buffer for 40mins at 30 degrees celsius in the presence or absence of different
concentrations of test compounds. Mature human Renin was present at
approximately 200nM. Inhibitory activity was defined as the percent decrease in renin
induced fluorescence at the end of the 40min incubation compared to vehicle controls
and samples lacking enzyme.

10
I% of hRenin at 100 uM

Compound

CH 68.8

p 75.3

HBC\/'I:I,, NYO 76.9

In the aspect of the invention relating td a combination of at least one
compound of formula | with at least one cholinesterase inhibitor, acetyl- and/or
butyrylchlolinesterase inhibitors can be used. Examples of cholinesterase inhibitors
are tacrine, donepezil, rivastigmine, galantamine, pyridostigmine and neostigmine,

15 with tacrine, donepezil, rivastigmine and galantamine being preferred. Preferably,
these combinations are directed to the treatment of Alzheimer's disease.
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In the aspect of the invention relating to a combination of at least one
compound of formula | with at least one muscarinic m; agonist or m, antagonist can
be used. Examples of my agonists are known in the art. Examples of m, antagonists
are also known in the art; in particular, my antagonists are disclosed in US patents
5,883,096; 6,037,352; 5,889,006; 6,043,255; 5,952,349; 5,935,958; 6,066,636;
5,977,138; 6,294,554; 6,043,255; and 6,458,812; and in WO 03/031412, all of
which are incorporated herein by reference.

~In other aspects of the invention relating to a combination of at least one
compound of formula | and at least one other agent, for example a beta secretase
inhibitor; a gamma secretase inhibitor; an HMG-CoA reductase inhibitor such as
atorvastatin, lovastatin, simvistatin, pravastatin, fluvastatin and rosuvastatin; non-
steroidal anti-inflammatory agents such as, but not necessarily limited to ibuprofen,
relafen or naproxen; N-methyl-D-aspartate receptor antagonists such as memantine;
anti-amyloid antibodies including humanized monoclonal antibodies; vitamin E;
nicotinic acetylcholine receptor agonists; CB1 receptor inverse agonists or CB1
receptor antagonists; antibiotics such as doxycycline; growth hormone secretagogues;
histamine H3 antagonists; AMPA agonists; PDE4 inhibitors; GABA, inverse agonists;
inhibitors of amyloid aggregation; glycogen synthase kinase beta inhibitors; promoters -
of alpha secretase activity. Preferably, these cémbihations are directed to the
treatment of Alzheimer’s disease.

For preparing pharmaceutical compositions from the compounds described by
this invention, inert, pharmaceutically acceptable carriers can be either solid or ’quuid.
Solid form preparations include powders, tablets, dispersible granules, capsules,
cachets and suppositories. The powders and tablets may be comprised of from about
5 to about 95 percent active ingredient. Suitable solid carriers are known in the art,
e.g. magnesium carbonate, magnesium stearate, talc, sugar or lactose. Tablets,
powders, cachets and capsules can be used as solid dosage forms suitable for oral
administration. Examples of pharmaceutically acceptable carriers and methods of
manufacture for various compositions may be found in A. Gennaro (ed.), Remington's
Pharmaceutical Sciences, 18th Edition, (1990), Mack Publishing Co., Easton,
Pennsylvania.

Liquid form preparations include solutions, suspensions and emulsions. As an
example may be mentioned water or water-propylene glycol solutions for parenteral
injection or addition of sweeteners and opacifiers for oral solutions, suspensioné and
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emulsions. Liquid form preparations may also include solutions for intranasal
administration.

Aerosol preparations suitable for inhalation may include solutions and solids in.
powder form, which may be in combination with a pharmaceutically acceptable
carrier, such as an inert compressed gas, e.g. nitrogen.

Also included are solid form preparations which are intended to be converted,
shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emulsions.

The compounds of the invention may also be deliverable transdermally. The
transdermal compositions can take the form of creams, Iotions, aeroéols and/or
emulsions and can be included in a transdermal patch of the matrix or reservoir type
as are conventional in the art for this purpose.

Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in a unit dosage form. In such
form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g., an effective amount to achieve
the desired purpose.

The quantity of active compound in a unit dose of preparation may be varied or
adjusted from about 1 mg to about 100 mg, preferably from about 1 mg to about 50
mg, more preferably from about 1 mg to about 25 mg, according to the particular
application.

The actual dosage employed may be varied dépending upon the requirements
of the patient and the severity of the condition being treated. Determination of the
proper dosage regimen for a particular situation is within the skill of the art. For
convenience, the total daily dosage may be divided and administered in pbrtions
during the day as required.

The amount and frequency of administration of the compounds of the invention
and/or the pharmaceutically acceptable salts thereof will be regulated according to the
judgment of the attending clinician considering such factors as age, condition and size
of the patient as well as severity of the symptoms being treated. A typical
recommended daily dosage regimen for oral administration can range from about 1
mg/day to about 300 mg/day, preferably 1 mg/day to 50 mg/day, in two to four divided
doses.
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When a compound of formula | is used in combination with a cholinesterase

| inhibitor to treat cognitive disorders, these two active components rhay be co-

administered simultaneously or sequentially, or a single pharmaceutical composition
comprising a compound of formula | and a cholinesterase inhibitor in a
pharmaceutically accéptable carrier can be administered. The components of the
combination can be administered individually or together in any conventional oral or
parenteral dosage form such as capsule, tablet, powder, cachet, suspension, solution,
suppository, nasal spray, etc. The.dosage of the cholinesterase inhibitor can be
determined from published material, and may range from 0.001 to 100 mg/kg body
weight.

When separate pharmaceutical compositions of a compound of forrhula I and a
cholinesterase inhibitor are to be administered, they can be provided in a kit
comprising in a single package, one container comprising a compound of formula | in
a pharmaceutically acceptable carrier, and a separate container comprising a
cholinesterase inhibitor in a pharmaceutically acceptable carrier, with the compound
of formula | and the cholinesterase inhibitor being present in amounts such that the
combination is therapeutically effective. A kit is advantageous for administering a
combination when, for example, the components must be administered at different |
time intervals or when they are in different dosage forms.

While the present invention has been described in conjunction with the specific
embodiments set forth above, many alternatives, modifications and variations thereof
will be apparent to those of ordinary skill in the art. All such alternatives, modifications
and variations are intended to fall within the spirit and scope of the present invention.
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NH HIi 40 FI 2. A pharmaceutical conposition
conprising a conmpound of claim| and a

phar maceutically effective cgérler 45 3. A conpound
of claim11, for use in inhibi o) ng aspartyl protease in
a patient in need of such treatnent. 4. A conpound of
claims, for use in treating a cardiovascul ar disease

or a cognj %3or<iab odegenerlati ve di sease, for
use in |mﬂ!§ t1 ng \Hyffan | niy Nalency Mirup, a

MM a

wherei it he cognitive or neuroo eherative d
Al zhei ner's di sease. 55 7. A pharnmaceutica
conposition conprising a conpound-of claim1l1, and a
chol i nesterase inhibitor or a nmuscarinic ml agoni st
or n2 antagonist in a pharmaceutically effective

carrier. -409- 8. A conpound of claiml, for use in
treating, itive or neur eneratlve dlsease\by y: H
ngs od conpti si ng admi ni ster patlent i n nepld
of eat nent a conp ound Ia|n11 ® [
rz}j .' g:blnestemgse inh) 5 9. The
ai)yg, “wherei'n the co neur od¢
Jdi séxasp>i s Al zhei sease A CONg

claiml1, for use in eaP’ng a gnltlve or
neur odegenerati ve di sease by a nethod conpri sing

adm nistering to a patient In need of such treatnent a
conmpound of claim1l in conbination wth a gama
secretase inhibitor, an HMG GoA reductase inhibitor,

or a non-steroidal anti-inflamuatory agent. 10 11\ Thq«i

conpound Gim 10, wherei . the cognjtive.or
n odegenhetf'ati ve di sease |s%‘ zZk éﬁﬁerN di sease. Nif?
T qmednd of claim 10 whereilytR sai d
r nhi bi t or @ in, |ov
[ { at prav- agra Jtatin
d rostvakratin. 15 NZ e €onpound’ of cl al

sai d non- st eroi dal antl-lnftannatory agent is

i buprofen, relafen or naproxen. 14. A pharmaceutica
conmposition conprising of a conmpound of claim1, and a
gama secretase inhibitor, an FM(}

b0
%ﬂ‘ O“yNH NHT

N=

";}H&H O | H"CS N 5§ (™
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CoA reductase inhibitor, or a non-steroida

anti-inflammatory agent. 20 15. A conpound of claiml1,

for use in treating a cognitive or neurodegenerative

di sease by a method conpri si-A86- adninistering to a

patient in need of such treatnent at |east one

compound of claim1 in conbination with one or nore

conpounds_gel gcted fromthe grqup consisting of § NH
[ I nhi bi tor, 3 fyni ¢ ml agoni st

ant ag¢mi st, a gama secrghage i nhidfi tor, an

) §t er oi d&)

consi sting of a cardiovascul ar di sease and a cognitive
or neurodegenerative disease. 30 17. The use of claim
16, wherein the nedicament is for the treatnent of a
cognitive or neurodegenerative disease. 18. The use
of claim 17, wherein the cognitive of NH
neur odeg i ve disease is Al zheiner's diseaseNBHQ
The use l ai m or 18 erein the,treatnent ”é’
CW' sesf admi ni @ ' i?.@W ound cl ai m hyz NH
congi 35 wi TeNIPr Mo npouge

ﬂaﬁ ing of a chelinegtery®
a nmuscarinic mL agoni st or
a ganma secretase inhibitor, an HMG CoA reduct ase
i nhibitor, and a non-steroidal anti- inflammtory
agent. 20. A pharmaceutical conposition conprising a
conmpound of claim1l and at | east one other agent
selected fromN 40 nethyl-Daspartate receptor

ant agoni sts, anti-anyloid antibqdies, vitamn E, NH
ni coti ni ¢ FdeLgl chol i ne recepsg - nists, CBL
receptor i\Qus Eceptor 74?
antipi gt i cg t agogliré N
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A pharmaceutical composition comprising a compound of claim 1 and a pharmaceutically effective carrier.

A compound of claim 1, for use in inhibiting aspartyl protease in a patient in need of such treatment.

A compound of claim1, for use in treating a cardiovascular disease or a cognitive or neurodegenerative disease, or
for use in Inhibiting Human Immunodeficiency Virus, a plasmepin, cathepsin D or a protozoal enzyme, in a patient
in need of such treatment.

A compound of claim 1, for use in treating a cognitive or neurodegenerative disease.

The compound of claim 5, wherein the cognitive or neurodegenerative disease is Alzheimer's disease.

A pharmaceutical composition comprising a compound of claim 1, and a cholinesterase inhibitor or a muscarinic
m, agonist or m, antagonist in a pharmaceutically effective carrier.
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13.

14

15.

16.

17.

18.

19.

20.
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A compound of claim 1, for use in treating a cognitive or neurodegenerative disease by a method comprising
administering to a patient in need of such treatment a compound of ¢laim 1 In combination with a cholinesterase
inhibitor.

The compound of claim 8, wherein the cognitive or neurodegenerative disease is Alzheimer's disease.

A compound of claim 1, for use in treating a cognitive or neurodegenerative disease by a method comprising
administering to a patient In need of such treatment a compound of claim 1 in combination with 2 gamma secretase
inhibitor, an HMG-GoA reductase inhibitor, or a non-steroidal anti-inflammatory agent.

The compound of claim 10, wherein the cognitive or neurodegenerative disease is Alzheimer’s disease.

The compound of claim 10 wherein said HMG-CoA reductase inhibitor is atorvastatin, lovastatin, simvistatin, prav-
astatin, fluvastatin or rosuvastatin.

The compound of claim 10 wherein said non-steroidal anti-inftammatory agent is ibuprofen, relafen or naproxen.

A pharmaceutical composition comprising of a compound of claim 1, and a gamma secretase inhibitor, an HMG-
CoA reductase Inhibitor, or a non-stercidal anti-inflammatory agent.

A compound of claim 1, for use in treating a cognitive or neurodegenerative disease by a method comprising
administering to a patient in need of such treatment at least one compound of claim 1 in combination with one or
more compounds selected from the group consisting of a cholinesterase inhibitor, a muscarinic my agonist or my
antagonist, a gamma secretase inhibitor, an HMG-CoA reductase inhibltor, and a non-steroidal anti-inflammatory
agent.

Use of a compound of claim 1 for the manufacture of a medicament for the treatment of a disease selected from
the group consisting of a cardiovascular disease and a cognitive or neurodegenerative disease.

The use of claim 16, wherein the medicamenit is for the treatment of a cognitive or neurodegenerative disease.
The use of claim 17, wherein the cognitive of neurodegenerative disease is Alzheimer’s disease.

The use of claim 17 or 18, wherein the treatment comprises administering the compound of claim 1 in combination
with one or more compounds selected from the group consisting of a cholinesterase inhibitor, a muscarinic m,
agonist or m, antagonist, a gamma secretase inhibitor, an HMG-CoA reductase inhibitor, and a non-steroidal anti-
inflammatory agent.

A pharmaceutical composition comprising a compound of claim 1 and at least one other agent selected from N-
methyl-D-aspartate receptor antagonists, anti-amyloid antibodies, vitamin E, nicotinic acetylcholine receptor ago-
nists, CB1 receptor Inverse agonists, CB1 receptor antagonists, antibiotics, growth hormone secretagogues, hista-
mine H3 antagonists, AMPA agonists, PDE4 inhibitors, GABA, inverse agonists, inhibitors of amyloid aggregation,
glycogen synthase kinase beta inhibitors and promoters of alpha secretase activity.
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