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WD 2006/ 065277 PCT/ US2005/ 020446 5 HETEROCYCLI C
ASPARTYL PROTEASE | NH BI TORS 10 FIELD OF THE
WORMENGES22N Thi s i nvention relates to het er ocycPCT/US2005/020446
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
pathologlcal conditions. The role of
r eni n- alETERQC YICLIG ASP ARAY EASEHN BShod
pressure and 25 fluid electrolyte has been wel |
established (Oparil, S, etal. N Engl J Med 1974;
291:381-401/446-57). The octapeptide 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,
%;'v I I eci es generation and thronbosis,
nesi s and vascul ar damage., |
C This davention ietatbe te heteroeydlictaspaityl peatease intlitors,
pharﬂﬂb‘eﬁﬂﬁép&brﬂpoéﬁ%é’ks n§m‘d s%la rc%H%b@Hsaﬁiéif §5& the treatment

conversion o en wel

nown
of careigvaseylar ansreaﬁ%rcqgmme@nqﬁ nsarqdﬁgea\e@yeoﬁseﬁ%es and their yse
as |riﬁ?6li@f?§ of tH BluPh AT InadRinebetfitienepMituel pka@mwmsqmaﬂﬁepsm D and
ngi ot ensi nogen to angiotensin-1, i.e.the
protq | BNZYDRSof renin enzyme, is expected to have
simlar but not identical effects. Since renin is an
BCK&EROUND protease whose only natural substrate is

n Totensinogen, it is WO 2006/ Q65277
SDUDHTOAGRRILC ProiSBes o) e AAPePRBFikeMilY gee known to

datebl‘?no%?g 1 RRRNE, AhST BACE BIEEID NS PO lchtHipsih Bhin 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



10

15

20

25

30

pressure and rel ated synptons regul ated by

angi otensin-11 through its inhibition. Another
wonois@as®; Cat hepsin-D, is involved in | ysosSomrCT/US2005/020446

bi ogenesi s and protein targeting, and may al so be

i nvol ved in antigen processing and presentation of 5

peptide fragnents. It has beéerfTinked to nunerous'

di seases i ncl udi 3{%@ Al zheiner's, disease, connective
beligvesh ibal thasgyeoul daﬁ%freaygmtraﬁwsmﬁemf@a@ontrahmgrhugh blood

ore5ERE YR Toich S0P R e Y S RFE appuatig iion
Di sAasmqmrpmgrwseg Glathepsasﬁ)oas avelvediih hywsaehi bidgsest and
ction related to marmrgﬁ reasoni ng

profaidnidatiien 2 2 Blsara I BlRe N G URSh oreRaRda Ahd presentation of
peptitd Hggﬁ‘@n@ nft %b%eﬂﬁ%@%'rﬂﬁné‘r%@sﬁ%ée?s%%‘ 198|u6|n§° Alzheimer's,

mani f eSt as the di sease progresses cognrtiv
disgase\qaseictivg sissue tisease smbietillav dustrepmeand bredstaancer.

o B RAEL RsbUARY 1P AR RSN ol Bond Ayl fiscase atis

ultlamaelyd@llae Bi3darseqrogrdssion i assbtiatéd With g%ﬁdu&hblw of b@gnmve
?%E the cognitive, and behavi oral disorders,
rungfiSy reitie Meaiant re@ﬁ@@@geonsnwlsgraé@swaamaﬁeB@rr@w@ral
ohelpotnyecaty QB g RkaRpthd Rl R AT IS e
dlsmeap@gfﬁﬁs%ﬁepgb(e cognitige a@ﬂtbeiwidral dysfeneaiinf i sl l:céln@)oxea)to result
I I, t
o3 pROr 6 e R b Lo R R n coroba
corlerxdl'[/heiuantrenﬂv gh%IHbI@ND beatm‘érﬁté até @{allltégll\/é é\ﬁlj V\%hlletthey
r regi ons known to be inportan

amGfTaTa. i oGV Bhil benaNDaliisal OgEs tae domal prayeat dispase
progRssio) IpRBIRGle HaHS %t ArY BnARS med?éalg‘?évg PRRIAS ?r!e%\trbgﬁt% that halt

and dysfunction which is associate h-cogni
diseaf® POYELESIPRAl decl i ne. Anyl oi d pl aques consi st

T gk U R—
pla@jégl@ﬁéhrft@adéfllu@Me@'r@hmmﬁﬁﬂfa?@!es%&hﬁhge& OFPBbnotily S

processed by 25 nul ti stinct protease activiti'es.
phospBopéatedquoteir daw.t lrfdl\odmalhewth A@\mgeblbt‘hwlalétemstlc AB deposits, in
R-secretase a EQ 03|t| correspondi ng_to

braig regan HHEO"YH artgpt @anotfye R{l gAENIHEN. It |s believed that AB
is the RfPRAESRE] @éﬂéa‘ﬁ‘vé)é eff B h&urdInP c&l ﬁ% %obéi)(sﬂdnctlon which is

a- secretase actl Vlrfc?/ resu tl ng Int SecCr
asspeiatethyitbicoggiiveca ra@mamralkdemasAemlmmpéam cammst

prodRR s 125} GRG0 LS e i are
denvéem prr]catfsesgp‘lﬁA@Rﬁ %r‘iélgﬁlwﬁféddr@é} srotdiRIRPRYI 'KPFB & br'b%essed by
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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Accunul at ed bi ochem cal and genetic evidence supports

a central role of A(C3in the etiology of AD. For
wexenspes277 Al i has been shown to be toxic to neBCOMER005/020446

cells in WD 2006/ 065277 PCT/ US2005/ 020446 -3 vitro

and when injected into rodent_:g)[ai ns. Furthernore

inherited forns of early-onset AD are known in which

AN B Al R R ARE, BB ek o B obeary-onse
ADean@ lavcavie imwhideresl|-defised mieatdn\bF AﬁPf@rethéfbr%@Mlﬁ@ére present.
are forned as a result j3-secretase activity,

Thesginitations ephamceiheprodustion ©f ABrans ard comsidérmd efusative of AD.
onPUEAD GERaLd BEIG 8 28T Aediest bR o ficon o
BATEL1 SHIMP RIS RIALIYE I AarAestida PRt MRS o BIGE 1 is a

osition man I Nmuno I ency virus
thecammatta agpragehtio tfe regtmemicof ADmamdeottief cogwitivy and

new%ﬁgéggg@fslwsa%ﬁf@'eéwgaﬁsgeb%ﬁ'rﬁéél'w%a' ehostian 1 and
SagqHuRAA ﬁnﬁ“(ﬂh&@clafﬁflt?%c\ﬁkg{ﬁ%gg gfth% %‘gog%%e Qaé’ﬁtr (ﬁyécqwred

~ protease result
immuee defipiency syddome RIS elt éas bmnlojlmimnymammmted that

the t. t t f It | )
corfiip 56 Seih88 it dRbAREF a% saonBiaviivon e sulitat of the HIV
aspamyhpretehyé regt |ﬂa§\@ehﬁPQﬁWat load! & é‘uch’lfthé r&oir_nﬂpounds described
addition, Human T-cell Teukem a virus t

hereif Wou|gh exeesisdite be usaful fonske b*@atmemy C /aslm yl raditionally, a
maﬁ%&@e@?&&e‘é’e&ﬁh@@héﬁl_)e%ﬁlFLII\) ?gf&fé'ageagrq gbﬂﬁ{il\})rlotease related to

chro seases e other r rOV|rUses
renﬂEqU|res an aspartyl protease to process V|ra

B orE N BRE e ke PR MG 1Bk HEFTH Y Ry retrovirus
thatleas pBen (clhh@aﬂy as$odhtedRuith BdaRtT-eal réfukbﬁhé/ahdpdtﬁéﬁéﬁr%mc
nthesis of Inhibitors for the treatnent of

20 andL %
diseagey. | Like oderi rsHoRis$eSsalit - sequiresyam Aspanmarpirasss to process

vl BRI MER 505y ke R e protas an

attrapiivieciasgetdor mhulﬁtxcmﬁeﬁgfm(l\/lm e6a). RRirdisatips o $1T\&| Protease
and LR o BRI 1oR 1o RS RL AT Vo hfic g8 s Sputheast
Regjonalel\ﬂseﬁng)bﬁmﬁﬁidﬂ@anﬂﬁﬁémmh 8okiety, Atldnta) BA, 1B November 16-

19, 2005 2008} 3% | QBN glj&ﬁ-é@p@fer@mC@AN\modf 1137641 CAPLUS.)
Zoﬁggﬁ%gmslﬁe%é@éﬂﬁal%arﬁﬂ pPtead BAL)MEsRIr & A7 8arial parasite.

dium vivax are
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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hi ghly conserved in wild isolates Korean Journal of

Prasitol ogy (2004 June), 42(2) 61- 6. Journal code:
wO48mA6LY77 Fur t her nore, conpounds used t o tar gePCT/US2005/020446

aspartyl proteases plasnepsins (e.g. I, Il, IV and

HAP), have been used to kill .plarial 30 parasites,

thus treating patients thus afflicted. SUVMARY OF THE

I NVENTI ON The present inventi rel ates to conpounds
having the structural fornmuha | WO 2006/ 065277
PCT/ US2005/ 020446 -4 RR IN\ Rl X/ NR3| UW R4

or a stereoisoner, tautomes,~or_pharnaceutically
acceptabl e salt or sol vat dfeof, wherein Wis a

bond’ -C(=S)-, 'S(())" - 'C(=())-, -o-!

-C(R6) (R7)-, 5 -N(R5)- or =N(R5))-; X is -0-,
-N(R5) - or -C(R6)(R7) proyi ded that when X is -0- U
is not -0-, -S(O)- -S(O)ZR4 -C(=0)- or -C(=NR5)-; U

oréée%g@%} er, tsaé@rﬁ% @%?g%magpcﬂﬁlﬁﬂccepmg gph%d qog\)aié thereof,

wh@rfeni provi ded that when W| S -S( O - -S( o) 2-

or -N(R5)-, Uis not %5 Oz,
- N(W593 a bppdyiCGi=8) fT§l(O\)\7he§ 2r SC ﬂ@ )0-,a§xﬂR\/)/(Rs

E‘Sﬁ? %—ﬁ@ hd Rg argrl hg(eggﬁden: |h§n33| Ieit ggtf?om
t heng o), eNﬂ%l)son 12 RSj(RY)-; ptrdgdied theit kedrgn X is -O-, U is not -O-,
Sk eP Rl S & ?«}XN%LF- "l Ayl °""LZ¥'eroary|
hetlgr@arbdr?sk-ﬂ (o*)ag%@)}é LO_ gg% 1) (%
_Fg‘%%»\kb iR Wh%%'éfb)@ﬁ(hﬂﬁ( hamheNAGER ©)-, SO,
-O 252 N Ziszur?rgnrftﬁ?— ﬁ@g% ZaBFjJﬁﬁ-ﬁ?Rg (g\%e@%é’t when X is —
N(R®)- and W is —S(0)-, -S(O)z- -O-, or -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)2R™, -C(O)N(R")(R™), -S(O)N(R")(R"®), -S(0)oN(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)2N(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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R3, R4, R6 and R7 are independently selected fromthe
group consisting of H, alkyl, cycloalkyl,

woyalepab®Ryl al kyl , het erocycl oal kyl , PCT/US2005/020446
het erocycl oal kyl al kyl , aryl, arylal kyl, 20
het eroaryl, het eroaryl al kyl , t’gl 0,
-CH2- 0O Si (R9) (R10) (R19), -SH CN, -OR9, -C(O RS,

o 58 E i AN ENE P < S s S o

1 () 19 1 3 Rt
habh(%’%%&%ﬁigr( RTs)& k(Rghuz%(oo&%) (R'(R™); or R, RY, R®and
R’ togeten)with t gado wiigh Wﬂyrﬁre attach@d torm A(3B)membered

cyc{ﬁ@ﬂyl%%rggﬁ%p@gaﬁ\}] lt&%?é;&ﬁb % Q%%R’%{)erec? cycloalkylether

opnﬁa%/:ﬁwﬁmécﬂzbg{ F?.‘gl 3N( R11) C(N?) RS, - N( Rll) S(O RlQa' .
- or - ; provi de
t hat’ éhcﬁ?vﬁ or J% ! Wlﬂh@w R%rb&mdomhlsh dhejpare attached,

R12
aré%%?’?ﬁ?%of?%‘fma%?ﬂﬁ? ?ée%g}%m’é )NE R11g (O R8,
TN(RL1) S(O Ri0, -N(RL1)C(O N(RL2) (RL3),  or

-N(R11) C( O OR9; 2006/ 065277 PCT/ US20Q5/ 020446 -5
and provi ded thgi~uh is -N(R5)-, 2€)- and U
is a bond, R3 Aare _not hal o, - OR9, .

- SR19, -S(O)C(p} ) (R12 - S(&) 2N or R3,
R4, R6 and \R oget her Wit h t he irls 4t hey
are attac R, 3, 3" red oup
optional | yisubsti t (\" by Rnﬁ orRé‘ red

cycl oal kyl et her 5 optl nally substituted by @14; or R3
Qr, ndn 19t O h he, ca n,to

Wh%%gg/ﬁg'rs e % ghe G ;&% ﬁtﬂn\'ﬁe%g{%Iqq)erprﬁqg%n{ly@erqrg\eteroaryl
andyq dsips1 m@_‘pmsuc@él that ﬁhe%gagﬁ%d Morﬂu;\&llée %r%n atorhGind when

. rein i S, - - ., - - or 0, Aan are
q 'Svgrlﬁ\é;s% ﬂaﬁ/'we%{y %Pb&%wﬁmwm theyREPViSq thag whernoR”R", R° and R’
forrﬁrsgyd Artidyen m% gis 2, one Mnust be a carbon atom

and when ‘g is 2, Mis optlonally a doubl e bond; and

with the provis that"Lg@enRS R4, R6 d R, form
said multicycli'c SS ~ SS :

or A

: \R14
R14 R14 M)ﬁ

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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A DB or CA R4 Rl14 R14 R14 Wq q ; 15 then adjacent

R3 and R4 or R6 and R7 groups cannot be conbined to
woéanwss7d nul ticyclic groups; R8 is independeariug2005/020446

selected fromthe group consisting of H, alkyl,

al kenyl , al kynyl, cycloal kyl ., cycl oal kyl al kyl ,

cycl oal kenyl , heterocycloalkyﬁ

hetegocycloalkylalk |, ¥ aryl al kyl , heteroaryl,

het r@meﬂemgpntly wepsed r g)qrme)cong@tmg of H, alkyl, alkenyl,

cycro z&%&%%ﬁl&{%gg@ﬁ@ ﬁ%%{% ﬁfﬁ\% Eéae?%y%loalkylalkyl aryl,
arylaN(lefé) nt | Iﬁéi?{c&i?{l?éky?ragg]—tm » coo?:rﬁgl Sti nI >
S ARG B R ore e penbam, peleRlar Porarbe stgup eenriping of H,

|
alkwgy)gdﬂ% %ﬁﬂﬂ(&fédkyﬂh@l he?érbb%%l%lk l?:_hr}éigéoc%kﬁ? 8@1&9 érgﬂ arylalkyl,

hetmgryl,shetﬁmémt GIOIR 6 @a:oar DR (I8 GrB(@RR OINR™)(R"),

-S(@ﬁ\lrk‘ﬁo R TN G B BTN, o oY roal K iy

hetRf ey aﬁétwahtbyhdemndently&e}écﬁédt}?ﬂom tied group ydnsisting of

alk ?%E%ﬁo%k 35 %7%§kﬂd£%8%§<%@ybwaéa@g@ gqqﬁglcgploaﬁyl

| | | 15
heteﬁgggdﬂgélkclféggg Ofﬁykérr];g? g g%z%rgghg f:ﬁé‘ra%eroerylalklyl halo, -CN, -OR

C(QR P ai&{)OR e@(mb&(w (R}, eSBarySéﬂJ)N(]R )(a{ f&O)QN(R‘S)(R*G)
o NPT OB S R s 0
NRPBE@ERY tNeg )‘a?(o)ﬁllsm% peit) e lEB(OPNI(FR?Gl 117)9(; Igromo
NOTRIEN G ) anéybwa%&ﬁféweﬁeté%cyc%; kyl - 10

hetgf %V%r%ﬂhk?’é@ lhﬂbpeﬁﬂé!ﬂmﬂy %Iéél@ﬁh‘l@(m thégﬁéﬁé‘%hmstmg of H,

het er'oaryl al kyl ,

alkyl, @Kgrmklaskynm@)qiqm; QM@@lkylammeters@@Imeﬂxys) (R16),

hetsrRpi G TRRYL %g@ awaﬂ?&gﬁ@% PRl Ry b,
arylh&ieRIGCREM2,RRE-alkik RIS LEEIORN m&hyaba)kylalkyl R’ heterocycloalkyl,
TR e R%gw R Shalerbhndaberiaent | y

hete?@bggé@)q éfomthe group consisting of H al kyI
kepyl,, alk cycl oal kyl, cycl oal kyl al kyl ,

heﬁsr d?sytﬂl@b%&yﬂfe

R23

P J< N e

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

f?@%
.3

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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het erocycl oal kyl al kyl, aryl, arylal kyl, heteroaryl,
het eroaryl al kyl , aryl cycl oal kyl
wanyicheser ocycl oal kyl , R18-al kyl, R18-cycl oal kpCT/US2005/020446
R18- cycl oal kyl al kyl , R18-het erocycl oal kyl ,
R18- het er ocycl oal kyl al kyl , R18-aryl, R18-aryl al kyl,
R18- het eroaryl and R18 20 hef roaryl al kyl ; or R15 R16
and R17 are R23 Res // , R2 ARAVNNA ~ ONOT or O
heterocycloatkyfalidyl n-Mitlz, N )M(al%er Bi(arykalRylju nﬂsi(arslaw)o

et RO AN OB
-Nl-mﬂx)maikygﬁeﬂkyl ?lkyﬂ),(]: yalH(arkyl), N(la!kytl] g(gjlglgé:lk balkyl
N et Bl ek B TNy iy il ki el H alky)
C( O NH2,
andm%'%% 6%&%5%% C(og N(al kyl ) (aryl ),
C(qb)twpdﬁkymp@hes encdigeant carlsmi® can Hedjrikeatpgether to form
Q.NH(al kyl ), -S(O N(al kyl) (al kyl),
‘f’-,}S(O??EEE{aryI%’ -S(0) 2NH2, - S(O) 2NHR19,
O)§2 (¢iet ycloal kyl), -S(O 2N(al kyl)2, 30
-S(O'2N( al ky! )O( aryl), -OCF3, -OH, -OR20,

- O-pétie 0 WO
2006/, 0652 ycd%?:?f@zoorg/ 8%%'4‘1(8%”%@}%@"(@

hetfar de plivb AVRipalivk,aryl, helgpsubsiitied aryheaylrljy), heteroaryl or

l.kyl)2, -N | al kyl het I al kyl),
restlab )5 N o) (e o ol o)

Nrﬁ(ob)lhlemnkptagtl(\ aff kiye alkyl, Miyaloaiky), @yC)ddtkyaalkyl, heterocycloalkyl,

hetérﬁ&@elk B&Eﬁl@l D'é/% kaw aL 8%%\(@5(3@ Fﬁ%&%@l&%?kyl alkenyl and alkynyl

group¥ &l RY) RS(FO) mHRé' kYR, B%, @dr'°, R'', R'?, R'"® and R are
N(alkI)S(OZN(aIkyI)(aIkyI) or two 518 noi eti es on
'nd%Rﬁ y unsrbsiititechar sabstituiestoy ddebHdr greupsingepsydently

seleeedPiBim # Gloup consisting of alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, halo, -CN, -OR®, -C(O)R'®, -C(O)OR", -C(O)N(R'®)(R'®), -SR",
-S(O)N(R™)(R™®), -CH(R™)(R®), -S(0)N(R")(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(O)N(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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R19 is al kyl, cycloal kyl, aryl, arylal kyl or

heteroaryl al kyl ; R20 is al kyl, cycloal kyl, aryl, halo
weubsitocs2ar ed aryl, arylal kyl, heteroaryl or 18CT/US2005/020446

het er oaryl al kyl ; and wherein each of the al kyl,

cycl oal kyl, cycl oal kyl al kyl, _ geterocycloalkyl,

het erocycl oal kyl al kyl , aryl, arylal kyl, heteroaryl,

NSO ot RO R R FRER G,

-N(RIFEe@ORM LeHUNHIDO( Dl}l@ﬂda oN SLOH' umﬁi bg(é F‘i1@ a~'i_>|d -S(O).R'®;
R2 rou | ndepe dentl Isect ed from?t
corﬁiﬁ woiftg QﬁﬂWQII?(yImo@IUR%WI adJ&q?@mmﬂrbom/candnleldyiked together to
cl oal k I I kyl s/ocycl oal kenyl, heterocycl oal kyl
ey ocy | kyl-al kyl, aryl, arylalkyl, heteroaryl,
forrna roarg‘ﬂk? _o, -CN, -OR15, -C(OR15 -C(O OR15
-C(O N(R 15) (Rl -SR 15 , -S(O)N(R15)(R16)
- CLBNEIRES) or FEf B2 B6BER d)the

_C -ﬁ%%{s(%la )&%@(w%(mﬁm N( éﬁl )gRJ@)

‘N(Rng@yéﬁl%)@ Wﬁ%@ep&lﬁ) ﬁ?&@ﬁwﬁw 15).(R

),2RIB.°) CLORIE &(B) INGHEN(RIJC(O)N(R'®)(R™),

Mﬁ@% Sﬁ&@mﬁk&gg\l&%@&@her canbe aCs,to Cy4

charrﬁbBeMrRJcﬁjtﬁ(n@]lm Ivo drithre( ﬁhdﬁcﬁrbons'\@?\ béﬁeplab@ by —C(O)-

g (cgé d wherein each of the al
- or —EE nyqand &04 t9geiiar withibeqpria t9 which tégy are attached, form a

5tohie§/rfér r%HQﬁ*Ig(ﬂ tioh§ ;ﬁéﬁ&é{ﬁut@a' gakyl, aryl,

ar oar teroaryl al kyl, alkenyl and
al Ia/nja 1 & dugreups wRiZapeandenily\aelwtetéfrbhythmgmmadnﬂSMQ of alkyl,

e RN ESEEAMRE ot ol RGP LB Abb

hetargeyealkylhikyl, eyl Q&)Iﬁlk?b/hetdi@églﬂqw&dﬁyl |, Y, CN -OR%,
éﬁﬁr R RPRE o AR NGRS N SRES (R QEY R LN SENRey e,
ﬁ@%éﬁé&% B R AP alw%ﬁ%?ﬁ%“ O)R®,
CHeN( d\l(R%)@( a&iswm@smzpr (-B5)IS(RY FaI@).R>
N(ﬁ%%@%@%?ﬁ%é}%#%ﬁﬁ%m@ﬁ% OIN(R®)(R®),
-CHREITRES20051 -$(R*)C(O)OR®, -CH,-N(R*)C(O)OR, -S(O)R** and
S(O)2R24, 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 RY 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®)(R™), -N(R2)S(O)N(RZ)(R®), -N(R2)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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-N(R15) S(O N(R16) (R17), -N(R15)C(O N(R16) (R17),

- CH2- N(R15) C(O) N(R16) (R17), -N(R15)C(O) OR16,
WOCHB/RERL5) C( O ORL6, - N3, =NOR15, -NO2, -S(0O RCT/USD®S/020446
-S(O) 2R15; or two R21 or two R22 noieties on adjacent
carbons can be linked together to O~0 ~S Oor S'S)
P formo 5 and when R21 or RRZ27are selected fromthe

f —
C%nSI%%ED?%ﬁ?'ndQN?RQN%%(S%QF%g@d fwo(rs(ltg%g%rg%g;:gmlgtmg of H,

alkyl, %@@@ gi)ﬁc%@ %I %‘ﬁeterh}%@ %@%é%@}@é&ﬁﬁﬁlﬁynawl arylalkyl,

heterGhiR/ Nide Ry @KW, Rigicyelba)kyl, R Q))@Ri@kyﬂnﬂl -cycloalkylalkyl,

R g teseoygoRt, et RTClaaRy it 5 e Fer ey gl i Sheteroaryl

andrmﬁgqé}gfotéq@mk?ﬁn be replaced by -C(O- or -N(H- and
ogether with the atons to which they are

at tF’ac iedr5 $uhsiituents indeendamnty selbated fronphe greup gonsisting of

a'k@%&bﬁé'??' AR ene s crbh PR PR “CEPRE, 1elo0R™

QNGRS ; C@m(aadyugyl -C(O)N amyly(nm) kg(O) N?fmkmhgt@mcyaryl) -SR%,

(ﬁf’é{ﬂﬁ)hﬂﬁ'@? Stouig) RS ST Glala Ry e 6. -S(Oent,

'( (O)N(IR;Z) )earyé 7 Rzglh RZ%/ Bﬂ@) @3 @ﬁ%
-S(ORNG kg, cibh) OR @ )etemsycloalaylky@ qg(cl@ﬂ};(laﬂzw)

o RSP R, TN AR N GHIARH) (O 2o

-N(arXaRaH] 1Ete)cav RAy))( RAELC, O)NQRMEHS( O)NHBZNKIB?@)NH(aIk 1),

:NH%%@& TRyl o%ﬁtﬁa&@fd@kyﬁcéﬁﬁém‘b@&y»

qNHmﬁgﬁglﬂP/l ﬁ@gﬁﬁfk{iﬁla?z(an%feN(hl@ﬁ)%w)zNH(alkyl

the aI K
and ey eﬂw&é&@b&f(aw )(alk@l;er ocycl oal kyl al kyl, aryl,
|
iy, BERGERI ol BB ensl wnd
or # izsalkylubmlob&yll argl, 5rym|zy|ghemsaryi odaptyndamdlyyl
BT M AT YT SR B Uat i st epronaly
subélﬂbﬂad pt@r?yl artdMthat Wih U-i§L0 ng 4ar_1c11S gg@ &fthd, R® is not optionally

| k O 'ORr24, O N(R2
subgtspggd\me(st) C(s)(O)(zN()R(24)(R25) - C( =NOR24) R25,

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);



-P(O (OR24) (OR25), -N(R24) (R25), -alkyl-NR24)(R25),
-N(R24) C(O R25, -CH2-N(R24)C(O R25, -N(R24)S(0) R25,
WO RIRAEISB( O) 2R25, - CH2- N( R24) S( O) 2R25, PCT/US2005/020446
-N(R24) S(O) 2N(R25) (R26), - N(R24) S(O) N( R25) (R26) ,
-N(R24) C(O N(R25) (R26), 30 - - N(R24) C(O) N( R25) (R26),
-N(R24) C( Q) OR25, -CH2-N(R24) ClO)OR 25, -S(O R24 and

24: -5 O VWO 20 /06 277 P 05/ 020446 -
R25°r8Hé’ )ﬁéga!aw@en E?Bﬁt V\grss é& ednd férﬁrt%B &?raua ring with
the €ARSHS td WHIcH th @P/ aré"a'l‘tébhe&}’lq' %4‘\613‘2 C%@bﬂ?bhghﬁl kyl ,

- heterocycl oal k het ero cl oal kyl al kyl o7
ar wr@w d, thahwhen d(alsy+N & isar+ andy is a bond or -C(R°)(R’)-,

R B B -SHuabA ol L AR U 0)-atky-heteroary); and

5 R27prbeided<1h}91t3\|rvﬁéh Bs(yisaim(;nf’ R arrr wP aré?aat agl @Im;aryl so2
teroaryl ;s -heteroaryl a 77s

N(FOE!S iiharets Rndéﬂrbaa@rﬁwﬁ%ﬂeé%w fronihe group

QbsideRngl wnh s FE Wyl AR Astilion Wi oks ~OCF:,

S(OXZR), hﬂt@’&cmw&wkysm)zatk&( QSN@bW;} (zg@aca’ca,
OCF@E:%'N ( %6@20%&%1 §F5 é?%\”ﬁrs 1(231I kyl ),

10 wher8lfQRNHied B') are ﬁﬂ@)@hﬂ)‘@ﬂtlﬁ@ele&e@)m%g roup consisting of H, alkyl,
S(O) 2NH( het er ocycl oal %

|

alkeryi cgyﬁuwaga%me)}t@rocysto@m(wkwq bgteypyryl I@H -alkyiRBS’-cycloalkyl, R'®-
B 5

ntceERINEYE el U g ek o g g X o NG

then RCas ¥l;al kyl )2, -N(ar yI al kyl ) (het eroaryl al kyl),

i N@%’E@P%W&&?ﬁ b°“?(|(H§|( f?)wN )H E:? lo;( leH)( al kyl),

15 - NRA dyd REER Milgd ky!l ) (al kyl), 15 - NHS( O) 2R29,
-NHS( O 2NH( al kyl'), -NHS(O 2N(al kyl) (al kyl),
-N(al kyl) S al kyl)
Ng al kzl g (O);M(’gl kyI )( kyh/‘1ﬁ28 i s,al kyI /"LL"
cycl oal ky}{, arylalkyl o hete oaryl éfg 9is

al kyl, cy yl, aryl, \O\R het er oa \or
het er oary! al kyF{21 provi ded that' when Wis -G OR2hnd U
1S &y .S, not optionally 20 substituted

whesh i RaPalonanNAKSL atioys PARaIKN B NalGsIHRNY: REFE BRAdY » together
wnthofﬂb'd%ﬂﬁbﬁ Yo \Aﬁh&ﬁ e&ﬁr@‘ﬁt%ﬁ@hﬁ' g_)rﬁ'f o) ﬂ%*E@fed‘@&&%Ryl group,

nor R5 1s
di wdb‘% ist ut ed

. SN\
N_'_ﬁ21a
. a )

\R21a

azet |

none or

N
20 \R21 a

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

with (-COORL5 or -C(O N(R15) (R16)) and (-N(R15) (R16),

-N(R15) C(O R16, -N(R15)S(O R16, -N(R15)S(0O) 2R16,
woRiRNE3I2B( O) 2N( R16) (R17), - N(R15) S( O N( R16) ( RLPLT/US2005/020446

-25--- --N(R1)C(O N(R16) (R17), or -N(R1)C(O OR16);

provided that when Rl is methyk, Xis -N(R5)-, RZ2is

H Wis -C(O- and Uis a bond R3 R4) is not (H,

(bew%ﬁfﬁ“yi)sn'aﬁ{)ﬁ %@228]5’ gaf‘ ')‘ %/ﬁed 6@%\%9 group
stinghefraikyl : mm 22
;g nery m&'k*'h%r‘nd“?“)k?* &“ﬁéﬂ“’“@%‘“%” A
wh @'n %O}S Se'%‘ﬁ? fFQZW th% OFHP Q@W(lﬂlng-Pf (phenyl ,
(H phenyl), (benzyl, H), (benzyl, phenyl ),
e@,y , (i-butyl, phenyl ), (OH+ phenyl , phenyl),

(habltarryheulys;tﬂutﬂdewjth)a,lkyhr (CH3O phenyl, NQO2-phenyl);
provi ded that when is -N(R5)-, Rl and R5 are each H,

Wis -¢ and\U is a bond, (R3, R4) is not

(optio b t ed phenyl, optionally substituted
benzyl iohal |y substituted phenyl,

hetero.rylal yl)/ or (heteroaryl, heteroarylalkyl); WO

81065277 PCT/ US2009herands” is d€leptealirdedthelgroupdeensisting of

d [ ¢ R3-and R4 forma ring
H rHe rﬁ»@ ﬁ@r%cg?(g\é éHbﬁ:é/?W %R are attached, Rl is not
2 CF3- 35 nyl; provided that when X is -N( R5)-, U
s d/‘%‘lsab e —~Q (R?) (R3,R4) is not

D) - al kyI - ete gar /f and 5 prow ded t hat
eff X is -N(R5)- are net
-al kyl aryl -aryl - 802 N( R15)(R16) wherein R15 is H and
21 terparyl; prowjded, that when Rl is R21-aryl
?—g is -OCF3, -S(0) CF3,
O 2al kyl, -S(O) 2CHF2i
- OCHF2, :- OCH2CF3, -SF5 or
n R15 and R16 are
group consisting of H,
erocycl oal kyl , aryl
Rﬂbecycl oal kyl, R18-
R18 heteroaryl; Uis a
then RS is H,
15 R3 and R4 are

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 Diseaée;
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or CR21 R21 R21 where R21 is .halo, -CN, alkyl,
al koxy, hal oal kyl or hal oal koxy, or R3 and R4,
woagstoas277 Wi th the carbon to which they are apCawmisem®s/020446
forma 3-7 nenbered cycl oal kyl group, and RL is 0 22
NN2la ~NNa H a or N a R21]g<a N 20 R21 a where a
isOto6andR22isaIkyI al%koxy, halo, -CN, -OH,
or hal oal kyl ; WD 2006/ 065277 PCT/ US2005/ 020446
the m@hoﬂlﬁéﬂf‘h@ﬂ'ﬁglﬁaﬁﬁpﬂs ad?(dd astecatment oif mataga; he method of

lnh@@fg@oa@ﬁyf}é?\'ﬁ%‘ h%rtPé'é’( &rit'oF Inps é‘ﬂ\eﬁfs ?'ié@é]'se b g(ast cancer, and

and al stitut e
ovaabkyanBag, andMnermeﬂnd@@f inbib##igeprotazdal @mzyimesgfmthample

innGfteH ot Pestangin B amutn” R Me 1E8Eent otkinoRL nfresigps. Said
mefgxl@gfﬁff’(ﬁéﬁdg@gﬂicoﬁ})n%@tdﬂ:%ﬁ|sté}*|ﬁg 8t le@%Pone GImpBiir &8rmula | to a
patient in need of such treatment. In particular, the invention 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:

) RG
R5\. o l S 7Rl _Rs\_.. )l\.N_/ Rl_h RS\N)_\,N,/ Bil R7 —— I o Rl — e m————
" oRe ) = | R R |
U\I/S(O)‘l 2 u o) U\|/O U\l/8(0)1 2
R R* R* R
1A IB IC ID
/Rz /R
R - - <~ RS )\ 1 R 1
R N N N N/R R N/R
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N 22 and \ \~ R22 10 In another aspect, the
invention relates to a pharnmaceutical conposition
woanprics2a7ng at | east one conpound of fornul a | PaNAS2005/020446
pharmaceutically acceptable <carrier. In another
" aspect, the invention conprises the nethod of
i nhi biting aspartyl proteaselonprising adm nistering
at | east one conmpound of forrmula | to a patient in 15
nedH of such trdBtment. MiGe specificaldy, the
i nyention copprj.ses: t hod of freating a 6
i BieoPRR IR o PEBues 1B ol T peleraayiatond erdG(RR)-. In
corﬁp%driéfse@f @Pmﬁl@l‘@ﬁﬁé%ﬂngp@ét@@alﬁy —G@EpLn | nhi bi tion;
the nmethod of treating Human | muhodeficiency Virus;
t hdt wikb andersteedkthat since beglafinitian of R’ is the same as the definition

of e AP RIS SRR Qe AYBSRTY i aOTEaR U s o
bonidnrr'sbﬂ_))-i, F?(h@’jzas?E@L-DEOL -_@'OIE?)L()R:)F or -N(I?F?I aﬁéﬂéqtgf/?lent Iohcompounds
mal ari a; of _iphibitin epsin ar e
of teugeainerin W Adioret and aden or SAGT cier -Ciqy, -O-,
-C(p?‘\;zgﬂ aBr r; and the nmethod of inhibiting protozoal
e yr%es, for “exanple inhibition of plasnmodi um

f alMoneapreiered somplends @b thee intvestion ang dhosenbkformorles 1B wherein U

: [ . C ri-Sg6 I ni stering at
IS a?’é%ggjtérc}ﬁggg%ﬁ&g{%\géié R’\‘r}g“{}é{ﬂ lgq?_pzﬁg?ﬁ?ét ient in need
of Anwthert greapnsinrefdrreddesmhpouhds of fdrenulay &ttha®wherein R? is H.
conprisesgt he net hod _of gﬁreattl ng Al zhei mer's di sease
co:%r Ei ﬁg a&&rﬁf@@t efergblyt selestep fiomm the gseuin gopsisting of alkyl,
I ajhd j d
o kA Bl R or oA A B etk
hetarpagt,i irjeroarti@iybhado, -OH-OsSKBA(BOMR Tk -84, -CN, -OR®, -C(O)R?,

UGG AN D, R SONEE D SONEEN TR R )™,
-N(R Y@)RTe @ 'ast0)RH, bN(I_@Wco(om(mJ%)@aﬁ%,rﬂMR‘h@(.@@@ﬂig%tnd
0 antagonist. In a final aspect, the invention
“C(?&pg%&- to a kit conprising in separate containers in
ianﬁsg Eﬂ;{?ﬁgtﬁiﬁgﬁ?%n@%f@rﬁ@&t%é?@éteﬂ%@ﬁ%hé P85 EBRsikfiy 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;



15 in which one container conprises a conpound of
formula | in a pharmaceutically acceptable carrier and

wa 28@mefd7 cont ai ner conpri ses a chol i nest er asePCT/US2005/020446
inhibitor or a nuscarinic nl agoni st or n2 antagoni st

in a pharmaceutically accept alg,‘lf_e carrier, the
combi ned quantities being an effective anount to treat

8 R e e USSRASUIL oy ek o na Ao rE SEas e

cyclea SRILCH@6ANYIARF -BREbERA-Eryldlknd U are as
ycdepip 'E}ﬂabov%)tl ncl il/Jde W foll ow ngﬂl ndepgndentl

pr & @ralwl syelgatiytadisyl, wclcmkwarm araliyl, \R> W N

NoRL Rl IR31II
Cyc'gé'ki’fér-'éy' u ‘é)(%‘#él'}‘ﬂ h M Fz‘r'ag@kﬂ)l 2 R4 R4 R4 R4
25 IAIBICID ,R2.RRR6 NRE RSN N- R2 R7 |
N-RL R7 | N~,RR5 7 RL R3 R3 N~N° RNUUOIRG ~

P URS UR3S R4 RA R4 R4 WD 2006/0 N
PCT/ US2005/ 020446 -13 IEITF IGI

compounds of

formulas A to IF, is preferably a d or
5 Cﬁi%,)lﬂﬁa)nd R'his fdpﬁ'beallhxdsakkyl bor mul adl Gand 1TH Uis
- héas ik A b O, (2oL REEIT I GIRTR R ™) o
-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
“fVQ O SOOI )

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®)-;
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5 of R5, when X is -N(R5)-, conpounds of formula I
wherein Wis a bond and Uis a bond, -S(O-, -S5O 2-,
woe00)0652770-, -C(R6) (R )- or -N(RB)- are equi vRCEMIS2106/020446
conmpounds of forrmula I wherein Uis a bond and Wis a
bond, -S(O-, -S(O2-, -C(O-, -0-, -C(R6)(R)- or
-N(R5)-. More preferred corrpolﬁnds of the invention are
those of formula IB wherein 10 is a bond or those

of FﬂblsﬂwlaﬂkjélBH%an@l raryla!clq!c Fé(-laﬁylélfkil) cyf?a?wmk |gR6hE2
ea co I S a ereln
cyc&all}g( ae‘l[(%he’qg,ioc;@oajg@ﬁa |ngr B{Je&r@'c%lp?n@@ ledt ed from

thegd Y consi sting of alkyl, cycloalkyl,
cycl aI Kyl al. kyl , heterocycl oaI kyl

hetar@@}lsylowat@albylaw caclpalkyhrqrylaamalkyl ﬁfatmrwzﬂ

cycﬂ%{kﬁﬁaﬂ%hﬁi c&ag?ll %ﬂ S' @I Rl%l%l hetéroaryl |

heter@B¥SloalkGl BN STy €1BAKYlalkyB(125' 20 A, R%'- heteroaryl R?'-
e e
gfoﬁjﬁé Ca(l)@ﬁ @{tﬁ‘oﬂylgrkglf p&BsL@P'a\fgSSbﬁ&kﬁd 2T, -
cycl@@ile’iajbylyﬂal &galoalhylyﬂa?/aw RT yMytafnkyf{,theteroarylallTyll( heteroaryl
netPETEBRKS) i‘%uf/ L T

hetemcyclbalkgll@rf 1Q6Qbroc))6(oaﬂk)ﬂalkplﬂd or C(O) | lf(( i's
aryl a

RO P e R s kv b andoiut BET- ik e, i@y@lpawél;}ﬁéd; RSk
R2

crsBRIgRhgs sy F Pt bV BRI
ar \RHE lajhy], O&Z!_Oadlkyelglkyl Ezgq]oakkyblamydl awmkklyﬂ -alkyl R -

cro Rl IIoR etolieh, B b e B A e B feronr

hetd?dtyabaikyl, hBR&kocgslchlag #AR¥Het lesk6A, A" |, R?'-
yelbaky Jolonlaplatih, B Ootelekyllet, ¥ ateroan

R21-aryl or 1-aryl al kyl ;
het%fP?Y%lP%’iﬁV' F&R% %ﬁtﬁ*%/%ﬁy@iﬂalky@lhyiom kyl al kyI R21-

IRk b S, .5
cyclp@tkyla;?.g(b,d?. aa@tm&kyl R? -aryl R? -arylalkyl heteroarylalkyl heteroaryl,
heterocycloalkyl, heterocycloalkylalkyl, R*'-heteroarylalkyl, R*'-heteroaryl, R?'-
heterocycloalkyl or R*'-heterocycloalkylalky!;

R'®, R"® and R" is H, cycloalkyl, cycloalkylalkyl, R"®-alkyl, alkyl, aryl, R™-aryl,

A 923 R23

0

. &
R'-arylalkyl, arylalkyl, or nbl )m;
nis1orz;
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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-14 -6 is al kyl, cycloal kyl al kyl, cycl oal kyl, aryl,
aryl al kyl, R21-al kyl, R21- cycl oal kyl al kyl
we2Wetgsd7oal Kyl , R21-aryl or R21-aryl al kyl; R7PeTAiSkopE/020446
cycl oal kyl al kyl, cycl oal kyl, aryl, arylal kyl,
R21- al kyl , R21- cycl oal kyl aI k é R21- cycl oal kyl ,
R21-aryl or R21-aryl al kyI ~N 5 R15 R16 and

-N g%;sié)gg‘s R]C)Eiwgéﬂsi KHR ‘%@ 5Nn?%1 I¥{l'7) or

5 O N(R16) (R17 CH(R15) (R16 nisl;
-CHﬁ(MGTl )Cgi |)s(-CR)2g) RZz) |O; aryl( aZM(JI R223 i s alkyl.

I'n B gﬁo-@ﬂoformm erred conpounds 15 R3, R4, R6 and
7 are naa~R121 and Rl and RS is H CH3, N OH
antk 21 or ~" ° 9R21 20 In an additional ar oup of
pr q:RQé"ngq,xdor:gmppunds Uis a bond or -C(O-; Wis a
bor] l’? is noteg(th%t the carbons of formula | may be replaced with 1 to 3 silicon
atoms so long as all valency requirements are satisfied.

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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X is -N(R5)-; WD 2006/ 065277 PCT/ US2005/ 020446 -15 R1
is H alkyl, R21-alkyl, arylal kyl, R21-aryl al kyl,
woyalepatRyl al kyl , R21- cycl oal kyl al kyl , PCT/US2005/020446
het erocycl oal kyal kyl or R21-heterocycl oal kyl al kyl, R2
iIs H R3 is alkyl, cycloalkylal kyl, cycl oal kyl, aryl,
aryl al kyl, R21-alkyl, R21 5 cllzroal kyl al kyl ,
R21-cycl oal kyl, R21- aryl R21-aryl al kyl ,
carper éthfassym HTG(?MalnthmdyheanhQnairw@/oi oaréyower alkyl groups such

as %% ‘T&}l&oar k@ﬂg aﬁgﬁi%%g?,%?lbgsf(é'kygyycham "Lower alkyny!"

meﬁi’z‘ﬂahe(utez m;abbaads kptdrkglomds¥h the ddiy l\/vhl?i?(n]ay be straight or
| K \alk cyc| oal kyl , aryI aryI
brag W mﬁﬁb ex3/bplesi ol yuitpkia alkyoul gryup@mdkl;de ethynyl propynyl,

Lo WA SR 3L P o

R21{Andt me@ms)araakyhatlmbey@mmmhltlcﬁéﬂc ring system comprising

aboﬂ%%%ﬁéﬁtgg aﬁpc&r&ptoﬁﬁ%ﬁ%hﬁégﬁy@uﬁ éq 3 ky:10 garbon atoms. The

th 18 21,
S ik I

n@{;b@&h@@ﬁg}@gﬂ diffexantoandpre asrdgfined herein or two

subs;%b@g it o Qe A

het e yI aI‘k het eroaryl het er ocycl oal kyl ,
>1et e lero?}kyl al kyl, R21- het eroaryl al kyl,
é? er oaryb; .RRIbn- lrmﬂnagmmm% by buitdible aryl groups include

| oal kyl al kyl ; R7 is alkyl,
phe%]?’ﬂ‘gﬁ%}%gﬁ cycloal kyl . aryl . atylalkyl | -
R21Héiéwhryl"%éan§)a¢1|a}éhﬁfb%wbcycﬁ%%rcrﬁﬁhlegélf@’ﬁn sitem
R21-aryl, R21-aryl al kyl, heterodr ter

COW@SW@Q}Hﬁi%@WIM FRg élfQiﬁ%,cn)r@&ﬂatblyaatht 5 to about 10 ring atoms,

Inw %‘ eé}gef:ﬁ QF‘Y?{"‘ %QE érog?eréﬁ%% ‘%%B cargpp, for example

nitroge6, axygearILar Stslfthl atonel arah kgdmbnnaﬂémaptg%@éémbteroaryls contain
0

abo@i‘i‘to %ééufa(? yllpg?/ag?ms ib%"glﬁypar\g/ﬁ" Ganpbe )qp,tloﬁgllyf ;ubstltuted 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 bé optionally oxidized to the corresponding N-oxide. Non-
limiting examples of suitable heteroaryls include pyridyl, pyrazinyl, furanyl, thienyl,
pyrimidinyl, isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, pyfazolyl, 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



nis 1or 2; 25 msOorl;, R18 is -OR20 or halo; R20 is

aryl or halo substituted aryl; R21 is al kyl, aryl,
waebwres7yl , R22-al kyl, R22-aryl, R22-het er oar pCT/uUS2006/020446

het er ocycl oal kyI , -N(R15) (R16), -OR15, -NO2, -C(O

)R15, -N(R/ 15 C(O R16 , WO 2(})6/ 065277

PCT/ US2005/ 020446 -16 -N(R15 S(O 2R16,

be thg%ﬁa?%@%{%ﬁﬁ% %F%Z%efmew %%ecg\%r{:' rﬁéﬁr? répl%s of suitable

morm&Sici¢ioyelbalkls ihtiuds ayotmopwmydlmemwr b?ﬂéh@f(ylf @ydmh@ptyl and

3 silicon

d
the H o RGPt e Sl B e ey aaiis nelsgo-decalin,
norl?&‘h‘{lﬁ’ad@tﬁihrft'ﬂréﬁtgﬂ\%mket heuraRsiGidi- fgﬁ\ﬁ rﬁn%efrﬂ@eg%f H¥oBfky! include

terims, unless otherw se iIndicate
5 theﬂﬂ@@ﬂ@@ood to have the follow ng neanings: 10
"Patient” includes both human and pmal s. " Mamal
nmeans hwwes and ot her mafiffal i an nals “Alkyl "
nmeans anf al i phatic hydrodarbon group which may be

on at OrTB |

that one or nore_ |wner alRyl grgyp such as rret hyI
ethyl or propyl, are attached to f linear alkyl ‘“’\r\,

“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

10 substituents joined to the ring through an oxygen, nitrogen or sulfur atom.
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"Al kenyl" nmeans an aliphatic hydrocarbon group

containing at |east one carbon-carbon doubl e bond and
wohbwheray be strai ght or branched and conpri sPaQ@/US2005/020446

about 2 to about 15 carbon atonms in the chain.

Preferred al kenyl groups have about 2 25 to about 12

carbon atons in the chain; and® nore pref erably about 2

to about 6 carbon atons in the chain. Branched neans

t héiﬁyciwlltﬂnyi%nean@amoraanomat@ owP® Grunblticasliomndngystem
coni e B ¥ pa iy BRI BB s E W ot 10 caon

atomal\/\bﬂ@h abatmns At lehst 6hacarbuh- @é‘rbmydchﬁalébbﬁdg*ﬁhe %‘ycloalkenyl ring
anched. Non-limting exanples of, suitable al

can Q,(&oqaﬂ |§5@§ng¢t%n@,t% Ol‘lﬁ)OIber@'ﬁ@ﬂA suhsuﬁuegts,ywhlch may be the
samis JRANEIGN, 2R 2R oo IRBE BN, IASIER cATFAEASIMos contan

aboubh taiationt 7atng atasts. Nw Ilmmnlgcmeam,mlberoftsuitalble rhondcyatid

CYCI%%E[%V%&%SIU?GH r%f%hﬁ%{?ﬁjdg(% r&%ﬂyﬁ nd Iéﬂggtgn;i,%%d the like. Non-

limitPreérirmpit of ekkénﬁébléfmﬂéy&ﬁlé\t@c@%ﬂ’&én | &5 HOHBRARHENYZ

carbon atons in the chain; and nore prefera Iy about 2
t o EBIRIECYCIgRY 2 MEGNe SEDGTFpTmAtis P0BIGyRla 06 multigyclic ring system

corfASRETESAT4 SR Ao ARG I i A g atoms
in whicbpyne oameratof duhatbm® irethel rreasystekyisydn eleaient themiian carbon,
or R iR BERE Al e rHR Hob SR B AR A hicn
contam"'@ﬂ l@SsDcf)né ghiodplcarBbli bl b@H&%r'oﬁ%d’rﬁiﬁnﬁﬁé‘ﬁﬁYéuble bond.

o 2-butynyl, 3-nethyl butynyl, n-pentiyn
The%w@ %chnt Axyden aad/es Saliu'aamm ptesen stihe mrag gystem.

Pro@ IR ST ABEL S 900008 AGoRORH rotc ce

oxa af th‘ra be‘ftbr@ tharhatergxcycipnylamobeaum irmankslthats&lbspisit alhitebgen,

oy Q85 U ol RpR R BUEARet S5 Hineam. Tib ppi@ratscenyt can

be o@ﬁbnalﬁ}dsmﬁ%tﬂumd%y SN ol thate g éyé%‘rhssbﬁfétl&%rﬁé’ ‘Wlﬁerem "ring
carbons, can be linked together to form -

Sysf%\rﬁtl stifyenigiscasariplinad abowgi theynisragep orgwaupgmmmfahe
Sy SRy SO Mo TR RIS o
S,S-disxide. S\Ithanimg examples@fsuidable moebeyalia gzahaderochclenyl groups
mclu%%ofjb 319 { Pa%y%ropyrldme 1,2-dihydropyridyl, 1,4-dihydropyridyl, 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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15 in which one to eight of the ring atons is an
el ement ot her than carbon, for exanple nitrogen,
woxyg®asor sul fur, alone or in conbination. PreCemsems/020446

heteroaryl s contain about 5 to about 6 ring atons.

The "heteroaryl” can be optionally substituted by one

or nore R21 substituents whio#d may be the sane or
different, and are as defined herein. The prefix aza,
oxd‘Hatertd@'ydylﬂe(bohetemtejdirmlleyl))meﬂnsra)nbnraaﬁmamiemmted

| f
mofaqisle B vaf 3qulgtrbﬂ€%ve%mm§%09%0rﬁ"’h%s Db 1 ARBLE B4 aing atoms,
prefraly ook BEORRA D rRfialdfOmh inHiH Y3 Gf ﬁeréSg 1 8r 238 the atoms

correéespondi ng N-oxid 'imting
in they flf\ﬁlﬁb’ételﬁ‘étse@@@ﬂ%m@mi WBBUH@prrb@;M forwmmleyutrogen oxygen or

r

sl £ o LS ey FhERERA o ok ARAEE Bl ancor sutur atoms
presﬁentarz dimy hng mys‘renh yIPrefewd a:etéry)byclylls:j cmméml about 5 to about 6 ring
atorangl Eﬁ?%{l}l@ d;a% v 3n%r % %{org e %{érogiclglyroot name means thatat

Ieaétrﬁ ﬁ'i?ré@bﬂl 8)()@4&1\/&* QﬁlﬂM'atom%gﬁé&ﬁ\?el} sbﬂér‘etébﬁ’FQ:ls ¥l nq%/rfltom The

benzof Ur azan , azal enzl.m dazo
hetgyeayelyltambe omgna&y sw@atltuﬁem tuaczm @F marki %ﬁ@m:psnupnxs which may

ve A1 Eilgront AR B n B HRPHEEAMor oo stomof e

hetdzroc;aalylrr;dn b@@pnohhilyaammzbdaodhé l@erﬂesb@ndm@m—ld&&ié()ﬂ ox1de or §,S-
o RorbH el SRl bR mons el bhfeseeisy Thos nolude
p:penro%/f Eify@f@h?dlr@bq}iéer%ztrﬂll Qﬁ@#ﬂhoﬁﬁ}llc%gﬁigrpﬁélmﬁ thigzolidinyl, 1,3-

ferred cycl kyl “rings contain about 5°t

dlomlwl,at 6rﬁboxemé tetr@wmﬁwaﬂyl dekiahydrothiopenyly -

nmore R21 substituents which .
te"%@ai%ﬁ%gg?%é@%&% 'US2005/ 020446 - 18 be the sane
or “Aryﬂdlkylémearw‘wlﬁ aryeb—adiwld@buped witioly the Alamahdralkyl age as
exa cyclic, cycloal kyl s include

proEb sraggred ?ya?%%%@%ﬂﬁﬁwemw lovgrc k¥l gspyp. Nag-imiting
exafripfod bksuitaNps a?él@lthBGpéamlﬁﬂé?Eeﬁf gh%%fhyl and '

mul ticyclic cycloal I ncl ude 1- nor bor nyl ,
naphinaiemipetiahdl hebond R@ thqcnaterrérmwety Isi thmugirgth@@lkyil es

of ‘&Wﬁ?&eﬁl&l H%%Ingdaegro%lp &%erf\fegjj Hrcgﬁefoé] fid¥e aryi and cJ&Bhlkyl as
deflhézyhleceahk)ﬂretmmd arpicoakyio arathoset whersimandfis Bhémyland
cycloalnbieconmsq of a%ou?S?o about 6 ring atoms. The arylcycloalkyl 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

5 \[: _ % 0
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oxygen atomand 2 to 7 carbon atons. Ring carbon atons
can be substituted, provided that substituents
wadp@mmes77t o the ring oxygen do not include haPOTmiIS208/020446
substituents joined to the ring through an oxygen,
nitrogen or sulfur atom WD 2006/ 065277
PCT/ US2005/ 020446 . -19 "Cycl Gdl kenyl " means a
nono rrultic:}/clic ring system -

non- a_rorl[ﬁgg C 0{ . ]
corpfi GMiGiChsRargNnt Boily is thieugh ra-atametic carbon atom. -
Pr &idnan,yhakeghnmika ﬁr%t)ﬂalﬂﬂalfi P %ﬂg “D%fegggé%élﬁﬂlﬁgkyl” mean a

contains at | east one on-"car po (0]
heteggaiybacxeagikyk ioneteraaydealiyt-alsylaigrqurs isbwhichuhechete tdaryl,

ero i e B AL AYPRS o B BB 25 0 e rous

cont@ﬂtbmh/kleallkl(l' dgronps The omidto tﬁb?ﬁsre@t ﬁw@ie@;b%ifhrau%ﬂl! te alkyl.

at%rs."l\lon- imting exanples o ui t abl e nmonocycClic

cychod ﬁ@wﬁlﬂ H& e %lliizlr‘agém @lh§nyl-@@)-oalaxew;£::(0)- or

oGO sy PSSl ot L AR . e

on pa iety isttanosigh thercasy t Prefomad cigls inal

alk moﬂ_ﬁ%ﬁ:ﬁnce:?nyls %teg 18mc n?:?si.fggggosfygl ?bomama ower
Ve iinoiexgilaRer Stiltableragy graunsunclyd dorpi aceyl, propanoy,

2-methpiprapandyl, butanvili st efolsxdye of the atoms in the

rip s%?ltem i s an el ement ot her "than carbon, for ‘
ex MR/ e RBE &R AHHFEBrouP BTG the alkyl icbpds s praviously

g i_ Lo . . ,“
oSy L oAU of SRR, 4833 e mptpony. ethony
N-ProRey, |sop|ﬁ@p@<)ambwiﬁxymjnddmﬁtoxy<yTgmbamwtc?Jthespgifem moiety is :
pt in the ring system 15 Preferre
thm%&fgfeogt@'lgfgﬁwerh ngs contain about 5 to about 6 ring
at ‘WisyoxVaikyPraéans azftoup @aved fidmh @nbeﬁf(&(far?@%lkyl as defined
a

hetféogycl enyl root name neans that at | éas
herey). ; Fg&RNd 1o, pArest ragietyiis threah tepalbyli vel y i s

pr '@ﬁ?!&ﬁkaﬁ‘@l";‘lﬂu%éﬂg tafﬁrggb g&?:@efi §Hdth ARV PG a@%&y&%& defined

opt i onal St one or nore’ring
hereuifetereshaylalkéreieare thasegvheneit aml sipsénylwamt thel sikesyl

[ e..IThe.nitro or syl fur atomof, the 20
consl) PSP nod L SHEETa Sy el B8ty Sobstute by
one ooimoes PoNgubgtithentsi The BorKictBeare Mt??ﬁé fiftough a non-

rTgg.n-l |g1 ting exanpl es of suitabl'e nmonocyclic
aromaligErgenaiMenyl groups include 1,2, 3, 4-
t etap; el s [0 i.dyl . o
ARSI YD oo SRR 5L an gy aeinod rerln
Preferred snyéalkgyisayelthaserwherimaryl 2s phengldnuyihe alkynyl consists of

avod 4 Aot R ATEIOADY i ST BT o

25 ___moreoREAhmitatineyts €Ty benaupshée pateriendicty dithrsligh 2 HoPVardinatic

30

di hydr of I,
carboﬁ a onrmo. urany

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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fl uorodi hydrofuranyl, and the like. Non-limting

exanple of a suitable multicyclic oxaheterocyclenyl
wQanrespesx77- oxabi cycl o[ 2. 2. 1 ] heptenyl . Non-I| i RCTiUSZN05/020446

exanpl es of suitable nonocyclic thiaheterocyclenyl

rings include dihydrothiophepg .. di hydr ot hi opyranyl,

and the like. 30 "Hal 0" neans fluoro, chloro, brono,

o SEEEONEH 2 S BB R Beao b, Sy, o

hetékﬁmkmllkw Mom’tyancsludés 8lbsytitution def theathRhen Sn‘%ﬂﬁf/&* (5h the alkyl
nore hydrogen atons on the al Kyl is replaced

p°r89“é’? i3 "R uUp defi ned above. WO 2006/ 065277
PCTWH%%QQ%Q&QI %%pea?@md’r@ttﬁér‘?%}‘l‘éb% a C(frggpu? S e% in -N(R®%),, or a

het er ocycl oal k means a non- ar onat
varigbiroappears moreﬁhan a@nad nndhmshng;c&ystcﬁrformmaru s@gRé‘iomey appear in

10 4 at o referably about 5 to about
boti(ﬁ r?ﬁg%ﬁ 8?11%‘/5 %H%F@ﬂ B. t@g S8t oF é%fe;fe"l‘ -or 2 of the
at Ovith referbhee to e BYBILERLE Moidti& @@n‘suﬁsﬂ%nfshﬁ%ups or rings) in
carbon, for exanple nitrogen, oxygen or

a cqnpRENd; unlgss oMsrwiag definerhdhe pﬁ‘f%sQ“FO“Qﬁ@j @fdsme”caqu‘érh least one”
t
meéﬁ‘%aﬁﬁhé#& % bé a‘%rrﬁﬁy?rrﬁﬁ‘igﬁ s b8 ch ﬁm%él%%@ﬁ%ﬂ,} and the

Preferred heterocyclyls confarn a
deterinigation @fthe Maximumf numbernof sueh ooi¢tisishesipwRhinhBe knowledge

L t at at |
of SR W nel A7 WPRLTrdtRRTh i oerBbestibos rpdigetnods comprising
the pseériat leastoné sgmpoand oTh@rm'@I@tle’r&fé’Ri ﬁh're& 88mpounds of formula |
nal Ity %élbst i tuted one or nore R21 substituent
can\%fﬁ @ﬁmllmsei Bt Wrﬁﬁﬁ@%rpréquﬁb%@ﬂe and are as
defAé“@é’ed‘ﬁéPélﬁ‘ thyi@m'? I“&SI’ﬂES]EItIBFI” %‘ﬁh{éﬂggﬁttgr%rﬁggng&ss a product

het erocyclyl can 'y oXi
conmysprgﬁmme@fleql mgreiben%-mﬂhel spemfr@d&mdu%l de well as any product

Whliﬁ‘p srdggylg1r8(%lye{>(ﬂg§lr$%!¥0fl‘@zﬁj' bﬁﬁ)ﬁqt%n of %\yrs;@quqqugredlents in

the pp@@hedlanyduntgor phol i nyl, thionorpholinyl,
thtazol i din 1 3- di oon anyl, 1,4-di oxanyl
te

*?%W%V dp r anyl”, ag étbcﬁ}q/geraﬁrﬁilbmmt]es aimixture of, or either of,
the b@éél@l@ygéﬁfe*ﬂs ergr @8?4 anmﬂ%Rﬁ h&n({% éé)e sterel hgé]k%tb{ ﬁéﬁ Xample,

an aryl-al kyl’- gfoup in

as PHous| y descrl bed. Hed ar W@Hconpri se
a @f al RgRnsogiaipingoth- 1li mi | i ng a@xa?@s of
sui tMbl e aral kyl groups in N de benzyl phenet hyl

anE, napht hal enyl met hyl . ThE bond to thél parent noiety

gWntiRto Bewing systems such as, for example:
X
| -

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:



20 "Aryl cycl oal kyl" nmeans a group derived froma fused

aryl and cycl oal kyl as defined herein. Preferred
wanylegsd7oal Kyl s are those wherein aryl i s pheRgi/uan®s/020446

cycl oal kyl consists of about 5 to about 6 ring atonmns.

The aryl cycl oal kyl can be %tl onal | y substituted by

1-5 R21 substituents. Non-liMXi ng exanpl es of

suitable arylcycloal kyls include indanyl and

1, 2, 3, 4-tetrahydyonapht hyl and the |ike. The bondCH5

to the parent ety isthroughanon aromatic bon

atom "Aryl cycl oal kyl" neans a gro p defiv
fromafu
her ei ny_Ef ef er

and heterocycl oal kyl N ne
aryl chPOreRantS | s are t os whe
arylh s phenyl and heterocycl oal kyl nsi sts of abQU%
5to out 6-ring atons. The aryl het cycl oal kyl can
|y subs ed -5 R21 substltuents
S0 o Blsobeppalhgl 88y Phisspaiom pridnesalisfiedoaianpes in the

text, sthewilss Hamiled sﬁﬂﬂ:tu 121 YR A/ DRP A
PCT/ US2005/ 02%446 21 The bond 10 th%TSQ}eesnhere'” IS assumed to

have inq Rydiogenatamrorsatoms iocsalishbthe valences.Sinil arly,
5 "he Séé’@km%alnlﬂlllug art‘Wl r&?liédg'ﬁi@ H%ﬁ &agpﬂ'g??,mpounds of formula | are

"heterocycl oai k
taut«zmeho,aalkd Bl sach hmntenmna:ﬂomab ke cohlethplags® h@rélﬁ aéfbeﬁrhof the

oS FRRZEL, gL S BSOS S et o1 e

eacle PIéadi Pe depr@eBhted] by biny f -he parent
noi ety ?s IJtJhrough tY]engt 3’1’@1‘0“5%#@{}%%%? an HC(O) -

al kyl - ﬁ(( aI kenylrR2C(O) -, al kya®yl -C(O - or

cycl HYr oup in whiHA t he vari ous groups are
ﬁq Ry dg%gglb & The ond to the parent
thro % carB yI referred acyls
coan Qvlomeﬁb |ng exanpl es of
suita acyl gr |nclu acetyl,
propangyl, 10 2- thylpr@pan , butanoyl and
cyclohexgnoyl " Al koxy" nmeans an al kyl - O rou
10 whent Re and’™ @feui@rlea(aamlw-él(ﬂoﬁﬁ(@wd% eamd R' and R'®

Non-limting exanples of suitable al koxy groups
i ncl ude met hoxy, ethoxy, n-propoxy, sopropox
n- but oxy and heptoxy. The bond t oé'.L efupﬁr ent rékgt’u\,us
thr_ough the'et her oxy.gen. )_ R23
form a ring , the moiety formed, is, for example, R23 or
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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15 " Al kyoxyal kyl " nmeans a group derived from an al koxy

and al kyl as defined herein. The bond to the parent
wonbwstogs27s t hrough the al kyl. "Aryl al kenyl " meaas/U82005/020446

group derived froman aryl and al kenyl as defi ned

herein. Preferred aryl al kenyl(%?sare t hose wherein aryl

|s phenyl and t he al kenyl Tsts of about 3 to

tons., The arylalkenyl can be optionally
SO'\@E%WM batCéHaBke ofis@ation, fomexanmpiy whepsena aentase spiwgnt molecules

are *?r?&gg @?n i &9 aﬂ(ﬁtﬁé?/ ot the! &g@fgﬂgﬁr Z%fg%n "§$®gg@férrféompasses

bottasah:jnbnmsal d(}d]lﬁbl?&ﬂbléddl\'&ids Hdorilimiting’er@pledof su1table
t hose, whe s phenyl and t

solvgitég/ﬁlgll(l}/d%%&a %t%sr mg%np‘a?'e? ogrgﬁ;mlhl@ aFlydeate” |$easolvate

Wh@éHﬁantWeéﬁeQQHgﬁ‘m |y substituted by one or
25 more R27 s.ubstituents. The b on.d to

t héEffgetiemamenntter "‘tlsenaneuu@aﬂyaeffaﬁwarmmmt& is pwambto describe

an FnBhtof 4 aytd b SmeuTblie bntinvenipnppectvein

inhileitigg, asp@HQlQHb{ease mdh’y* ﬁ‘rmbltla@@A(SE-ﬁaar&d e pitotieing®e desired
bsfituted” neans optional

therggsg{lq, ?ﬁ%?to'ﬁ %&%m%@%ﬁﬁ%l fied groups, radicals or

DIl @Smpbindyai fodllufa PRTHT s \ﬁhlcﬁocﬁrbtdlﬁﬁnthmhe scope of this
2006/ 065277 PCT/ US2005/ 020446 -22 Substitution

invegienoREfS/PACK {0 a destRowtd) el samkja hherdin isawyderstodd toomclude
refeﬁ?ﬁcﬂ f&aééﬂs&\hggén ?@Hﬂlgg% o?ﬁ&@?{@wd?&éﬁ%@ﬁ@% egrPn ?s?gétt(ge as employed

heregnpdqmotéh acidic galts mlhmcgwnbmaganrcgaﬁdﬁaﬂoﬁmﬁc hoids, as well as
R8 i N( R ra varj a appears

basfhlRipEaa i narianit sobk ol s taesenn dq?morg hen

com'Bb@n@l&)ﬁ feRRGal ddﬁtalﬁg'b'btlﬂi st ﬁe%let? heu iR, ter?ot%ﬁﬂted toa

be the sane or ferent. Wth refefence to e nunb
pyridineqyiigidazsly, @rgi an agisie maielyt syctyasups not llmltﬂgjsyo a narboxyllc

e A RTRHRY oL S5 A Sl A o PR 16
"saltfs)iyasrmest hmlmfhdr:rmaoeahballwmor?bm&lﬁd (. andmﬁhttexibﬁ) physiologically
acoigaRle) Sally eFi RrRESANBIP QUIOTSY Saheee S5 YERU SaRe! the
compobund¥Vof e RTRRM | Frﬁayt & FSGRIERR bt bRARp %n g@ﬁ}?g?a compound of

conprising the use ‘at | east one corrp
formyuda hinith an ameyat Pba@IHr@éOaﬁ@npughm at etﬂwva@lnaamount in a medium

such as one in which the salt precipitates or in an aqueous medium 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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can be admi nistered at the sane tine, preferably one.

As used herein, the term"conposition” is intended to
wenewmesys a product 15 conprising the specif PEW/US2005/020446

ingredients. in the specified anbunts, as well as any

product which results, directly or indirectly, from

conbi nation of the specified235gredients in the

speci fied amounts. The wavy line rvvvL as a bond

Citr£t88 eéa%bMotdiéé C@infshatstlfenates, @folopﬁéntﬁhéﬁﬁfpléﬁ%testdﬂgluconates

pOSSI I soners, e.g., contalnln? an
d0d§t3§é|r596@’1$§nﬁﬂiaqesuFf@ﬂa'f@ﬁa%m@ra’fe mf@manmeﬁeglu@erophosmates,

e AET. fehaRbGcS nBRenGalek, BdiophtonfitshiiodHhftiesn
hyd'rcﬂddj|d@B$E-Hydlr©<y(elﬂ¢Emésuﬁayla’cw aatdtatebemetl@atéeyrr@fthari@ulfonates,
supst j tutabl e Eiﬂ'@? car on atops., 25 [

As [ k
metpybsufates 2-HeR PBRISE, BIEingRsa i 6 SR BSnPamoates,
pecﬂﬁ te@F@Féﬁéﬂa%e@%oﬁbﬁérﬁﬂ bidbides &HY 'até‘s” |c95té§"'g>n}%ﬂ’él@s

|ca group bound "'t hr at bon
proplneam sahematesssmm&tesmuﬂ@d% swlfop@ﬁe% |as thaee mentioned

S r e N

undeetao@espandithd likmsat i sfied val ences in the text,

schenes, exampl es tural fornmul ae, d any Tabl es

P oRBamPlanABau R eale §10s BTN NpUS dis R Al OWE SHiasgch as
sodhﬁP Sithiuth yaﬁd“ﬁot‘é@%i%ﬂ? 83lts, %lﬂé]ﬁr%eeér‘fh 'nllé%gl éé]tst é\ﬁ:h”‘é& calcium and

recogni ze t hat certaln conpoun s of formul a are
magreaionegalls, akwminam S@tﬁcﬁlmaltsngalt%w@rmamcdoases (for example,

orgiﬁ_rg{;1 gﬁ‘Rﬁpf g&:ﬂ‘&& gﬁp% wgﬁﬁ p&,gﬁg@bekﬂé{%on

hydearbiarﬂaeer(ﬁ)rrrmt\lmthﬂ\nNrb|b¢lemmmﬁ®t§/edtm&emwaminé)hsl methyl-D-
foIIovvlﬁg strlflgtures N R2 R2

glucamines, N-methyl-D-glucamides, t- butyl amines, piperazine,

phenylcyclohexylamine, choline, tromethamine, and salts with amino acids such as

arginine, lysine and the like. Basic nitrogen-containing groups may be quarternized

with agents such as lower alkyl halides (e.g. methyl, ethyl, propyl, and butyl chlorides,

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



10

15

20

25

30

5~-RL~-RL b+ {~~R3~1 RRI RS RBI WWWHWU W

R4 R4 or R4 10 When R21 and R22, are, for exanple,
woRiRN6322{ O) N( R16) (R17) and R15 and R16 ~- N NPERUNS2005/020446

23 formaring , the noiety forned, is, for exanple,

R23 or 0 R Prodrugs and sol vates of the conmpounds of

the i nvention are al so cont'e%ﬁJT ated herein. The term

prodrug”, as enployed herein, denotes a conpound

examfA@, G f%?ﬁﬂ‘ﬂ@ﬁ@smf a6ty albpthan etothepseleatird, rterieoigonosTst Bhe chiral
Cen?qéib?hﬁé’@é?%émgrﬁ]\%gﬁﬁ c({é%b q\‘\?ecthng %r R configuration as defined by the

/UPA@mgmmqmoomeaeamwweiecu@ @fOlIh@Q@ﬂﬁsGBalft'O'"é%l{/é‘te" "Bfodrug" and
r solyate thereof. A discussion

the Elf%d? dbtgn gd ? §GLalbyapplyo the gaﬁ,rﬁ,ol\gm@ and pstdgug &f enantiomers,

steer%oﬁfé%gsrﬁm@?é’§%%toQ§+%r‘réneF Fﬁ@gg@ I%&é?soc?f’gbgr@{ehﬁge
comp@unders in Drug Design, (1987) Edward B. Roche ed.

AP PSEA B AR BB R SR E s, st

andpebengsasf thé@bﬁipbund@%f\if@trﬁulaﬂeéﬂé‘?m@erﬁ’cﬂ‘éfcﬂ&% included in the
oci ation of a conpound of this invention w th

pres&n?my,eé\ i9B] vent nol ecul es Th| s physi cal assom at i on
i nm@rﬂgﬁilﬁtﬁjdﬁfgﬂng%ﬁy ogen dé)gélﬁgad}ﬂcgg |%|s wn in the art.

bondi ng, 1 ncluding rta
Prepatative Bt@hoﬂ%fmmrgpaﬁmgst’fﬂﬂﬁg RETE LSRR 620wéands 2fformula | are

shof B S5 SRR oo BT A o TR e

spedfiy ptadeduaéd, ibre tiwbsd Sleillsd ysthal Art Gl ﬁé&dgﬁize tﬁé‘t ¥Sfﬂé? procedures
E‘P&gj ?eliﬁ oth éol uti on- phase and i sol atab
can g talNgn I th Schgmesaans @sth@wap@mt@lowOmeatpaewmg

abbﬂemétlé% ae?ér@,gggl ates, nethanol ates, and the I|ike.
"Hydrate" is a solvate 5 wherein the sol vent nol ecul e

i smegtyl: Met eti: |I|:7tepmmd|ri?r* boity!: Bapbemzyit Boalerjary
ouyRR{EHEH BB RoLs, Teant Lo describe an amunt of
efrﬁlgbtpmssure liquithcivomateg Rt HHL @r ot ease and/ or
' LR bh PSSO ranny st pachoasuny: Lima® @S red
room temperature: RT or rt
day: d; hour: h; minute: min
retention time: R;
microwave: puW
saturated: sat.; anhydrous: anhyd.
1-hydroxybenzotriazole: HOBt- -~ .. __
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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therapeutic effect in a suitable patient. 10 The

conpounds of fornmula | formsalts which are al so
weoizbdsinas27ne scope of this invention. ReferenceCrms2005/020446

conmpound of formula | herein is understood to include

reference to salts thereof, unl ess ot herw se

i ndi cated. The term "salt(s)™5" as enpl oyed herein,

denotes acidic salts forned with inor gani ¢ and/ or

or guRvlIpEY n-ByLivithiumsispredrylasaides LOA med wi t h
'nolrﬂzd}'g&‘%@n%ééﬂe qq\@ . In addition, when a 15

conpo ont al ns both a basic noiety,
suchNas- dlmethyrlmhldapuyndm DiAP; dijsdpiop@ettylamirdaDiEA;

h but t| ted t
N BRI RRIME AN v ¢ Tor i ons (*inner sal ts") mmy be
fomﬁbmsus@lrrmué?@g{ﬂﬁﬁn%&lalraswmrb S@H (égh j(s)" as

used herein. Pharmaceuti cal é accept ab
8

nonti$-GBaamineelyl) aminproathyy po b/é@tl%ab?@)tnsamtme)ar e

RS R T o

f oiSaduated (asatbyamle;adrbusg(amhgd}mounﬂeniperéﬁnm(ﬁ? Houk(h}3

i R e B o 0TS v v
0 mﬁ%ﬁ%@*@??@%@pﬁwgﬁﬁf@sesf* A

cor?éll NPedatauverstallectad ond00fMHaeNMBrspdctrometers unless
oth s fé‘ét ié-«"’ilé*&%éﬂraﬁ-ﬂ}lés% éﬂe%@?o%gg G i a 24 8'cSlumn and 5%

rmaceu

to 95%5Me&1|rpnwaﬂ3 -amr the- rdolsmeuﬁhade frais- el deteMin® the molecular
of Pharnmceutical Sciences

mas(sleggg et%%teﬁn timfg ultn;e a(ggegﬁ gontai mpadndg withsretention

timePoedra6E MWCand/dPRRIR 3dta.201- 217; Anderson et al, The
Practice of Medicinal Chemistry (1996), Acadenic

Pr E8% IntRER! yopKistengy im thereanjienmsebln{geoshbven Dr Mgthods A to DF,

tne BB 3F £ Snel ARS8 B o lfare 1o B85 i coran

variadkles oo ks meﬂngd @ﬁmugamodﬁlbutsawﬁbe Bppa}@fﬁé itest, for %xample A4
ectio n nj on o ure an

nas JkFfiag SHHEE S Copg a8 0. farerit malhods San e weas H prepare

similaf eohipdunided herein by reference thereto. Exenplary

acid addition salts include acetates, adipates,
al §hageEROUNgsda theinventiosraay beqypdiesd bypescesses known to

osBSRSRRGEE s BUBHAL 1 oRgh e i e i

the mrappraimsmd eamplessdddcribati éelow. The tables contain the

comfitud RADRESBLE &V3 Akics ORATRSS Sesitesacny, andlor NMR
datag| THs¥eeinpedi ®@scarg by GHtaiRBasAlRbRRhetic methods similar to

these listed in the last column using appropriate reagents.

Method A
0 S o :

X R2NH R2
PN L R'NH, J. gt (CHz)sCOOH A o
HzN>(lJ\O/ _ . S—C—N>(”\0/ igN N . HNT N-R

i3 CH,Cl g3 THF RO CH3OH RS3—{

R* R R* R = Yo A N

A1 A2 A3 Ad
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hem sul f at es, hept anoat es, hexanoates, hydrochl ori des,
hydr obr om des, hydroi odi des,

wa-2methesry et hanesul f onat es, | actates, nal eat esPCT/US2005/020446
nmet hanesul fonates, 5 nmethyl sulfates,
2- napht hal enesul f onat es, ni c_oéé nates, nitrates,
oxal at es, parmat es, pectinates, persulfates,

: IO tes phosphat es, picrates, pival ates,
pr g@?ﬂﬁ (?é\é,@t () cyI ates, succinates, sulfates,
sul fonates (such as those nentioned herein),

t arfqaaiohstior! & AT YRMaLEH; &R uaTIe h#d, 1
known as tosy| at e)s( ) undecanoat eé(;!”ﬂg@%)eﬁo(ﬁ eq) n

30nehas s hdly Oé-b&lz:wa&aﬂged rﬁfclpg@l@oabfh@lwudoeal 18, eq=)l waftar stirring
oveRAL IR 8i1 AR S Gl B Uhed QnRS) BT U 20

andnagaisaied sqidcus MaChsolutios &X)s, The ogagid sslutisamiss dried

oSBT Fal o ey B ipe il
f|ashsc¢ﬁ@mat60gra§h§ft&ﬁﬁ8m APYRS = CH, gc:KLCHtg)ﬁg/I D 15

ehydr oabi et yl') et hyl ene am ne
gl ucanm nes, N-nethyl-D-glucam des, t-butyl am nes,

pi plethoicha, Stemanyi cycl ohexyl ani ne, choli ne, t
tronet ham ne, and salts with am no aci ds such as

A lfens M e s e o
mL)agas addedth aasoliitmeot ARKR ;:’@Hbgea‘l&e%BIQCFﬁC o1 mmol, 1
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eq) f%ﬂ%@%usg?%a%ﬂd gﬁﬂf ﬁltf@sre@@t'@n iKY MYAS refiuged avernight.
TheteBEfidh soRmBNAAHHIE 16 MB- %W §|ﬁ£@—§aa ﬁpﬁ%‘ll%@%lth

ecy auryl, risty ‘
CHzé}N)meésSL@ﬁGnB@m\M@%?gl}t/@tedlqmmlght i dbe r(nextLge wesnfilidred and

e QR USRS B € B LS Byl AL B,

= ClHb@H(®FEgM).i cal | y acceptable salts within the scope of
the invention and all acid and base salts are 25
consi dered equivalent to the free forns of the

comaﬁggnﬂi%ﬁﬁ:gnpounds for purposes of the

i nventi on stere0|soners (for exanple, geonetrlc
i sdoe solutipniof A3 (R;oaér&ddhmdrd)bmzyl iREE: GHig, BR pr esent

CHEFIEHRA 130 o8 CbR 8L Buap drdea EhoP LR A Rl o -

buty$ ﬁyd@g@ﬁ srokide (DI PAHLYSHRL, thétréacﬁcﬁw hiREfe HhsHyitfed® 2 d.
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(1 2%%)9‘%(?\{\%@ ﬂféhtéa %\/lﬂp%.ﬂﬁ)?gc rrg&g%¥.mr5 %yéﬁé@sﬁgﬁ iXNcaS agitated
overhight@ndathe- reememelshéd\MntHWChlgUl’reM 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:



scope of this invention. Individual stereoisoners of

t he conpounds of the invention may, for exanple, be
weubstiamral | y free of other isoners, or may beCT/US2005/020446

adm xed, for WD 2006/ 065277 PCT/ US2005/ 020446 - 26

exanpl e, as racemates or with_all other, or other

sel ected, stereoisomers. The@hiral centers of the

present invention can have the S or R configuration as

defined by the 1UPAGJO74 Reconmendations. The use of

#he tetrasturesal t " Mw sol Vate” "prodrug” apgewdene |i kagw  ©PS

is intended to equal | eapply to the salt, sol vate and m/e

prodrug of_enantioners, 5 stereoisoners, rotaners,
t aut oner sj~-racemates or prodrugs of~@he inventive

conmpoundg. Pol ynor phic forns of the npounds of

formula Iy Wd of the salts, solvates Nap@ prod rugs

of theg &R§¥nds of formula I, areh ed to be

1ncl uded YNt he 22% es2a#t i nveétion 10 W (d9 of 363 364
formul a | be made using procedurg t he

art. Prepayative nethods for preparbag starting
mat eri al s and- conpounds of formula | are show bel ow
as general reaction schemes (Method A, Method B, etc.)
foll owed by specific procedures, but those skilled in

the ar i1l recognize that other procedures can also

be suitaple. In the Schenes and in é; Exanpl es bel ow,

the fol |l qui pYHL5 abbr evi ati ons ar e 'Usex: Me;

et hyl p fTBropyI: Pr; butyl: Bu; bh¥® ertiary
2hut yl oxy nyl223Boceoar BOGshi gh pre i d 563 364
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et hyl acetate: Et QAc Benzyl oxycarbonyl: CBZ

[1- (chl oronet hyl)-4-fluoro-1, 4-di azoni abi cycl o[ 2. 2. 2]
woeb@mesrs(tetrafl uoro- 30 borate)]: Sel ectfl| BOT/US2005/020446

1, 8-di azabi cycl o[ 5, 4, Q undec- 7- ene: DBU

tetrahydrofuran: THF;, N, N-di net hyl fornmam de: DVF;

met hanol : MeOH, diethyl eth&P:- Et20; acetic acid:

AcOH;, acetonitrile: MCN, trifluoroacetic acid: TFA

di chl orgget hane: DCM di met hoxyet hane: DME;

di phenyl phosphi nof errocene (dppf); 2006/ 065277

PCT/ US2005/ 020446 -27 n-butyllithiu n-BuLi; lithium

di i sopropylaviide: LDA 1-hydroxy-7-azafengotriazol e:

HOAt 04N, N- di net hyl am nopyri di ne: HRMAP,

&i i soprag Neg hyl zari ne22gDl EA; g8 N- met hy | Nrgr p e: N 376
5 M cropo s Tol uene. sul foni ¢ aci d rest sOH

resin) trisv(2-amn noethyl)am nomet pol ystyrene
(PS-trisam ne) nethylisocyanate pol ystyrene (PS-NCO
Saturated (sat.); anhydrous. (anhyd); room tenperature
(rt); hour (h); Mnutes (Mn), Retention Tine (Rt);
nol ecu weight (MN; milliliter (nmL); gram 10 (g).
mllig (mg); equivalent (eq); da}i&d); m crowave.
(pW; m roI&Ber(pL); Al NMR data“wene epllected on
400 MHz ectroneters unl ess iaeryi se i ndi cat ed.

LC El 0 ayl-\%gils ectroscopy wt ol um
8and 5% % -i%gwaterggas t he e wag 376
used to d m ne the nol ecular ma nd retention

time. The tables contain the conpoundS with retention
15 tinme/observed MW and/ or NVMR data. For internal

consi stency in the reaction schenes shown in Methods A
to DF, \ythe product of each method is shown as
structyre Ad, B4, C3, etc., V\,hereip certain variables
are defined for that nmethod, but Yyt will be

appar hat, for exanple, A4 has the sanme structure
as C8® That is, different methods cr%g( Used to
7prepare\ 20 simokar eggpoundgg H 377 378
j \\l—;
N .O
N\(NH . HN=( |
8 Oé@? 239 240 101 N 377 - 378
HO
L NH k\\
9] \( N0
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The conpounds in the invention may be produced by
processes known to those skilled in the art and as
weheswes217t he foll owi ng reacti on schenmes and i RCTAUIS2005/020446
preparati ons and exanpl es descri bed bel ow. The tables
contain the conmpounds with ghserved W val ues from
mass spectroscopy and/ or NVR-25 data. These conpounds
can be obtained with synthetic nmethods simlar to
these listed in the last colum usin ppropri ate
reagentsJ“thhod A oso (Il NS NR2 OO0 R NH2
RL (CH3)2000H 1 H2N~ i S=C=N ~ ,. H HNHN R R4 R3
O CH2CI 2\R4 3 THE R3 -\ CH30H R3~ R4 ONRf 0 Al A2 A3
A4 30, '2606/065277 PCT/ US2005/ 020466\ -N¥B- Met hod

1%, Step M-Nro a 281 ut?n of 188 (R3 4 381 382
CH2CH( ) (10 mol, 1 eq) in 3 0 CHz2Cl 2
was added t hhocarbonyl dipyridone (12 eq) er
stirring overnight the solution was diluted with
CH2Cl 2, washed with 1 N HCl, H20 (2x), 5 and a
saturated aqueous NaC solution (2x). The organic
sol ution Q@S dried over Na2SO4, fil ed and
concentrated. The crude nateri al waﬁ pé?ified Vi a
flash chrpmat ography to afford A2 ( 92@4& R4 =
CH2CH( )2). Method A, Step 2: A sol ut)'oR of
113,5-dif| uéé! am ne (0.15 mol, Q@75 in THE
(0.150 Taddéd to d%ol ut ‘ (R3 = GBB 383
& R4 = CH3)2) (0.1 mmol, 1 8g)/in an ous
CH2Cl 2 (1 . The reaction m xture was ref d
over ni ght . he reaction solution was added to MP- TsCH

resin (2-3 eq) and diluted with CH3CN. The suspension
was agitated overnight. The mixture was filtered and
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the filtrate was concentrated to afford A3 (Rl

=3, 5-di fluorobenzyl, R3 = CH3, & R4 15 =
wQaGHEAA3) 2) . Method A, Step 3: To a sol uti onPoOT/URB005/020446
(R1L = 3,5-difluorobenzyl, R3 = CH3, & R4 =
CH2CH(CH3)2) (10 nmg) in CH3 1 nm) was added NHACH
(0.44 m-) and t- 20 butyl hytfrogen peroxide (0.1 ni)
and the reaction mxture was agitated for 2 d. The
sol ution was concentrated, the resulting resi due was
di ssolved in CH3OH (1.2 nlL) and was treated with

sul fonic acid 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 CH3OH for
1 h. The suspension was filtered and the 25 filtrate
was concentrated to give the crude material which was
purified by preparative HPLC/LCMS eluting with a
CH3CN H20 gradient to afford A (RL =
3,5-difluorobenzyl, R = H R3 =CH3, & R4 =
CH2CH(CH3)2). NWMR (CD3OD): 56.9, m 3H, 54.8-4.9, m
51.75, d, 2H, 61.5, m 1 H, 51.42, s, 3H, 50.85, d,
3H, 80.65, d, 3H ES LCM5 (me) 296.1. 30 The

foll ow ng tonpounds were synthesized using simlar

nmet hods: 2006/ 065277 PCT/ US2005/ 80446 -29 #
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Method BS O+ KSCN R, RINH2 + R3kR4 +
wWoO-2006M6527C- CH3OH N NH R3 Bl B5 60C R4 N B2 BCNUSEDS/020446
HCl, pWRL. NANH R NH 2 R1-N) NH CH3CH2OH R3-4--4 R3-4--
160C R4 ORA 0 B3 B4 5 Anodified literature

procedure was used (Ugi, |. "Aftgew. Chem 1962, 74

9-22). Method B, Step 1: To a solution of Bl (HC
salt,B\R1 = 3-chlorophenethyl) (1.1 g, 5.73 mml) in
anhyd s CH3OH (15 m -) was added potassi um

t hi oc ate (0.56 g, 5.73 10 nmmol). T reaction

m xture s heated to 60 C for 1 h.0\>_ si on was
filtered andntthe filtrate was addedi o BS54
RA=" Bu)o=. m, 5. 73.ymol ),__and benzyl ~_s
0.77 nmL %rmfﬁ”) e mixlUre vva?qsti ed
before thelsol uti on was concentrated and the r&si due
was purifired via flash WD 2006/ 065277
PCT/ US2005/ 020446 -54 chromat ography eluting with
ethyl acetate in hexane to yield 0.28 g of B2 (R3 =
CH3, R4 = CH2CH(CH3) 2i and Rl = 3- Chl or ophenet hyl).
Met hpd B, Step 2: :

(22]

O

= S UK B
| gmﬂf

85 351 352 178

=

Iz

550 551

N
86 359 360 179 554 555



5 A solution of 40% concentrated HCl in CH3CH2OH was

added to B2 (R3 = CH3, R4 = CH2CH(CH3)2, and R1
woele@@hks7ophenet hyl ) and the sol ution was heaPed/uSm08/020446

m crowave at 160 C for 30 mn. The solution was

concentrated and purified via reverse phase

preparative HPLC el uting w P la- CH3CN H20 (with 0.1 %

formc acid) gradient to afford B3 (R3 = CH3a R4 =

CH2CH(CH3) 2, and RL = 10 3-Chl orophengt hyl ). Method

B, Step 3: Conpound B4 (R2 = H, R3O_—ﬂﬁﬁ,/\%:‘

CH2CH(CH3) 2, and Rl =3- Chl orophenetfyl) was prepared

fromB3 (R3 = CH3, R4 = CH2CH(CH3) 2, Mhd RL 15

=3- Chl or ophenet hyl) followi ng a procedure simlar to

Methqd A, Step 3. NVR(CD30D): 8 8. r, 1 H 8 7.35,
%%7.25, m 3H 5 3.6, m 1 44, m 1 H

1H 528 m1H 8175\mj1H 61.6,

gn 1 Hi , Bb11l Bko8 1.950 s, 3H "8YONB, m 6Hs56 557

: 308.1 20 The follow ng ¢

d using simlar methods Obs. h9. %}

MN# Structure MW W W O N-1:rNH H NH{ Nei );gja 545 O

251 252 549 371 372 p NHH N-~a aN 04 N I{ 546 293

294 550 a s N 413 WO 2006/ 065277 PCT/ US2005/ 6}‘0446

-55- N~NH .

e
=
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Iz
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8g HN= 361 362 181 O?: 569 570
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= [ N
89 361 362 182 o 581 582
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O7 NNNH ON 547 INNI C 307 308 551 265 H NH ON a
548 1 357 358 O Method CONCSSNR2 HN L - RL
wolddd/oe27HN-N R4 R1 ?(R3 0 G4 R3 R3 \~ THE ReCO/UR4008/020446
Cl C C3 5 Method C, Step 1: A solution of C1 (R3 =

= CH2CH2CH2CH3) (50 ng, 0.25 mmol) and 4
(R =3-chl orophenyl) (38 pL, 6526 mml) was refl uxed
overnight. Trisanmine resin (2 eq) and pol ystyrene
i socyanate resin (2 eq) was added and the m xture was
10 agitated, . After 3 h, the suspension was fi(ftered
and the reg was washed with CH2ClI2 (3x) ang CH3OH

(3x) rate vvas concentrated to affH 2 (RL =

3- 6l=06M, R3 = = CH2CH2CH2CH3) (60 , 2% .

Met hod C, Step 2: Con'pound G (R1L = 3- H4, R2 = H,

R3 = R4 CH2CH3) was 15 prepare romC2 (Rl =

90 Cl - C6H4N = R$3= @E2CH2CHBSH3) f ol ovwlg‘%av\o 374 ° NA
2006/ 08 JINECT/ US2005/ 020446  -56 pro simlar

to Meth , /Step 3. NMR(CDCI 3): 5 70F H2H 6 7.2,

m 2H;

O
N
H

(0]
91 N 363 364 \S 388 NA

N

ﬁ@;
Br
20 ﬁ
HN=C NH

Pt

92 363 364 185 NH. 337 NMR

(8

I=

5
o

Iz



550, s, 2H S1.7, m 4H S 1.1, m 8H 6 0.7; m

6H ES-LCMS (nfe): 336.1. The follow ng conpounds
wornws/oesepar ed using simlar nmethod. Cbs. (Cbs. PCT/US2005/020446

Structure MW# Structure MW W W NH NH ~NANH N NH

O OH 641 209 210 655 329 330 6ng ~ NHNNHONH HO

642 ot~~ 211 212 656 ° 329 33

"NHG NANHQON -f

643 215 216 657 NH 335 336 HN N )~ NH N NH 0 644 225

226 658 335 336 HO WD 2006/ 065277 PCT/
-57 NHNH NNH--NNHOHO-"-~~ 645 2

335 336 OH NH NH

(e}

N
93 HW 363 364 186
N :

Method B
0 + KSCN
1 + N:n-
R'NH, + R3”\R4 ©/\ C CH30H
B1 B5 60 °C
S
HCI, yW RLN)LNH RPNH,
CH3CH,OH R
160 °C R* O
B3

US2005/ 020446
o 659 " H

@)

NH 351 NMR

NH

5 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
10 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



J~ANNHNNH OOt 646 245 246 660 H 335 336 CH

NH HN -N)I NH-NKNH O e O 647 N 246 247 661 H335 336
woluoshsE2H N NH N NH nN 648 O 251 252 662 0 BEZ/USADS/020446

INFT HNNH nN 649 N NH O NH 267 268 663 O 352 353

HO WD 2006/ 065277 PCT/ US2005/ 020446 -58 NH N-NH O N

NH 650 NH 309 310 664 Br 377-8%%8 ONHNH O NH O N -(

chromatography eluting with ethyl acetate in hexane to yield 0.28 g of B2 (R® =
CHs, 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 YNH
0 a
N 251 252 549 371 372
Cl o'
/
H
N\'//NH
=< AL e
a /Q\/\N =N
546 293 294 550 a N 413



651 317 318 665 0_ 385 386 NH NH:I N HH 319 320

666 0-0 391 392 652 O-N NH NH ONH N4 O NH 653 Br
WO200688527667 O, N 420 421 0 WD 2006/ 065277  PCT/US2005/020446

PCT/ US2005/ 020446 -59 NH NH \NINH --N NH Br 0 O

654 N 324 325 668 N 420 421 0O Method D KCN 0 O

(NH4) 208 O O RAR4A H N\ ! NHIN KH H2N TMSCHN2 H2N'

CH3CH20H H20 RR4 .40 H2O, pW R4 R3 OH CH30H R47(R3 O 5

D1 D2 Met hod D, Step 1. A mxture of DI (R3 =
R4 = ) (20 g), potassiumcyanidg (40 g) and
arrm_)Oni arbonate (15 g) in ethanol Mo¢ m) and H20
(200 ML) S N c

547 a 307 308 551 \/\©/ 265

H  NH
N
o~ L
a

548 357 358
A I .
Method C
R2
S N’
o . N=C=§ I
HaN _ R HN/U\N’R1 HN/kN’m
0 C4 R3-) é R3 ; s
R4 R3 - e . .
THF R4 o) , R4 o
C1 C2 C3

Method C, Step 1:

A sol‘u\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



heated in a sealed flask at 130 C overnight to yield
25 g of D2 (R3 = R4 = 10 CH2C6H5) after filtration
woabdemeexi7by washing with water. Method D, StepTAS2085/020446
solution of 2 N KOH (3eq) was added to D2 (R3 = R4 =
CH2C6H5) (1 eq) and irradiated via mcrowave at 185 C
for 3h foll owed by addition ©?015 concentrated HC to
~ the solution until a pH = 2-3 was obtained. The solid
prooe@refsmller talMaithiodhAs Béep @i tMMM@@CB)o Saf. 4ormd ZEB (3, m, 2H;

= hod t : A solution
5 5.6 pr2khgi ot i MadArbtABE: PR TR, (E;zsmcmg 5
added 20 drop wise to a solution of D3 (R3 = =
CH2C6H5) (1.eq) in anhydrous CH3OH (30 nli). After 1
h, Tare tdieiMingoampRueds wferé prepdred usihgy bithikr onethibane i n
hexane (2 N).-was added and the reaction was stirred

for 20 m nutes beforeobs. was was concentrated.. The Obs,
#reS| dﬁ'é‘u%lée di ssMW/edl n a 0.#2 N HCl Siolcturéon (2BIWH)

_____ 005/ 020446 - 60_washed with m/e

et her I\ﬁ_g . A saturat ed sol uti on of NaZCCB vvas added

to the/ILIr gueous phase until the pH\gﬂLmol ution was
basieN”“TRg solution was extracted ¥yh acetate

(SX)WN c extracts were conmfyrhed, dried over
Na2S and "con tr dto for (RB = R4 = :

641 @sf' 3¢

CH2C6 > 5 The ? | ow ng amsﬁgo es S were pr epg’rz?ed , 830

using a simlar nethod. o Oo o-- O / \ OOHNDO
H2ZN O H2ZN O NH2 NH2 Br D5 D6 D7 D8 DO NH2 NH2 O NH
O OONH2 Br. / Br N D10 D11 D12 D13 :

NH

, \ NH
N
= N/U\ NH o _<l/\JH ‘
HO s
642 O 211 212 656 O{, 329 330
NH c

= N/U\ NH ‘
O N NH
@ 215 216 657 jjf—l 335 336

NH

pac \”M
0
225 226 658 D 335 336



O NH2 D14 Method E 10 WO 2006/ 065277
PCT/ US2005/ 020446 -61 O ~O R4AX IIA OH O O O-Ph
waizheBIc$2TH3) 3) 2 OOPh  CBZ"N 3 SCOLI 3'~ N R 2 NpCHUBZ200R020446
4 .CBZ ZnCl2 R3 CBZ R THE THE/ Hexane El E2 E3 H2
LiOCH3 H O Pd(OH) 2/C O H2N - CH3OCBZ" 4 3 HCO O RR
CH3OH R4 R3 40 psi E4 E5 Methdd E, Step 1: 5 Thionyl
chl-oride (0.47, 6.38 mml) was added drop wise to a
solutionnpf El (R3 = CH2CH2C6H5) (2gnH6. 38 mmol ) and
benzal deffyde di methyl acetal (0.96_ nl, 6.38.mol) in
anhydrolls NHIE at OC under N2. After ™ M+h, znCl 2 (0.87

0 C After 3 h, an addi
64FnCl 2 (O 1 1.238 m#¥P) andb58hi o ¢l ori de (083 336
m., 10 1.28 ed for 1 h at O
C. The reaction mi xture was poured igjo a stirred
suspensi on of ice/H20. The m xture was -stirred

/II\JI\H | /lr\iH
~N" "NH N~ "NH
646 245 246 660 QéH . 336
OH
NH HB\IX\
—N NH
o> i ( )
647 246 247 661 HY 335 336
HO
NH NH
\N NH \N NH
0] o N .
648 251 252 662 ¥O 352 353
K
a NH
~N""NH
o)
N__NH
649 o= Y 267 268 663 N%o 352 353



occasionally until the ice nelted. The aqueous
sol ution was extracted with ether (3x). The conbi ned
wongsics27ext ract s were washed with H2O (3x), aPEaUS2005/020446
aqueous solution of NaHCO3 (1x), and H20 (2x). The
organi c solution was dried over 15 Na2SO4, filtered
and concentrated. The crude 18 erial was purified via
flash chromatography eluting with ethyl acetate in
" hexane togyield conpound E2 (R3 = CH2CH2C6H5). Met hod
E, Step 2:120 A solution of lithium
hexanet hy yi | azide in hexane (1.0 M 1.65 nL, 1.64
nmol ) was )added drop wise to a solution of E2 (R3 =

CH2CH2C6 00 ng, 1.49 mmol) and H\PAN(0.85 m -)
in THE (6 -) cooled at -78 C undey H After 15

esg1i N, i 9OBULNY i odhgle (Qp52 Mgga4. 48 Dr was_addgd 378
drop wi nd the reaction mxture d at -78

C for 3 h./ The reaction was warned to~-65 25.-€,
stirred Tor 2 h and warned to rt overnight. The
reaction solution was poured WO 2006/ 065277

PCT/ US2005/ 020446 -62 into a m xture of sat. NaHCO3
(aq)/ether/ice. The aqueous | ayer was extracted wth
et her (3x)yy The organic extracts were conbined and

washed Nit h brine (2x). The organic sol ution was

drie eNHNa2SO4, filtered and conggfrated. The

crude_n# was purified via flas mat ogr aphy

el ut i th—€thyl acetate in 5 hexape yield
651compeugd E3 (R3 HTCH28HR CoHS 5684 CH( 2). 385 386

Met hod &, Step 3: A solution of |ithium methokide (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 lithium nethoxide were added. After 2.5 h,
a sat. aqueous solution of NaHSG (0.75 m}) and ethyl

acetate (3um-) was added to the reacti®s MedtHire and
shaken fef 15 min. The suspension/was #i hered. The
resuloPhg™hhi te solid was washed 'L@s agueous
6525 g on of TNaHSE® (1830 and €66yl ac e (/ BAE 392
aqueous phase~of 15 the filtrate was separated and

extracted with ethyl acetate (2x). The organic
extracts were conbi ned and washed with a sat. aqueous
sol ution of NaHSC3

T ®
653 Br 303 324 667 N 420

421
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20

(8x). The organic solution was dried over Na2SO4,
filtered and concentrated to afford E4 (R3 =

WOLIREHREGBHS, R4 = CH2CH(CH3)2) (109 ng, 87% . POTNSR(weM20446
E, Step 4: To a solution of E4 (R3 = CH2CH2C6H5, R4 =

- CH2CH(CH3) 2) (109 ng, 0.28 mmol) in CH3OH (4 ni) was
added 1 N HCl (0.28 nmL, 0.28 5wl ) and 20% palladi um
hydr oxi de on carbon (22 ng). The reaction nixture was
hydrogenated at 40 psi. After 2.5 h, the reaction was

filterggyand the catalyst was washed Wi H25 CH3OH
(3x). e filtrate was concentrated g8 _aff ord ES5 (R3 =
CH2 NBi, R4Br= CH2CH(CH3)2) (78 ng,¥ The

fol |l ow mrynoesters were prepared u i | ar

met hdel ¥06/ 065277 PCT/ US2005/ 02044 O O H2N

6540~ H2N O H2N.(rB2H N32s2 O €68F EO= E8 E9 O Q20 O 421
HZN & H2ZN G H2N G H2N O E10 EII _E®P2 E13 OO OO
HZNOH2N G H2ZNOH2N G | C ~ ., OrBS O Boc Boc
E14 E15 E16 E17 HO HO Cbhz' N OCbz NO E18 E19 5
Met hod F O O

Method D
KCN ’ j)L
Q o
GJJ\ . (NH4)2C0O3 |:.3|N NH TNKOH HzN%L TMSCHN, _ Hz”%o
CH3CH20H/H20 R4 Hgo, [IW R4 R3 CH30H R4 R3
D1 ) D2 D3 D4

Method D, Step 1:

A mixture of D1 (R® = R* = CH,CeHs) (20 g), potassium cyanide (40 g)
and ammonium carbonate (15 g) in ethanol (100 mL) and H,O (200 mL) was
heated in a sealed flask at 130 °C overnight to yield 25 g of D2 (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

(:R1'" NR3 ORh/Pt 2N 3 OH2 Rn D5 FI A 500 nL

nmet hanol solution of 20 g of D5 (R3 = benzyl, n = 1)
wonods/06557, eq of HClI was hydrogenated with 1 gCcofusResa20446

(5% ww and 2 g of Pt/C (5% wWw at 60 psi for 2

days. The solid was filtered and washed with excessive

met hanol . . WO 2006/ 065277 PCTf 882005/ 020446 -64 The

conbi ned sol uti on was evaporated to give 20 g of F1

waghad withostben By nsatayatedrsotution cisN&GOswhs adbkee to the

TS0 6 B P B e
exActe o AoiEl, (5.0TH IR &taa%%%erar@mmé@ Nried
8 F9 F10 - Met hod Nl

ove;r MS@ racgld@qmeemtedrtgsarffor«) " RIR 4)) 4
HN%&NW(‘IWO ddtSts were prepared using a similar method.

o 0 0 o o
HaoN O/ HoN O/ H2N O/ NH, . NH,
3% 7 : ;
S :

D9
o o~
AN A N o~ " o~ "
o) ? Ie) 2
Br / Br
\ N
D10 D11 D12 D13
O/
NH
o) 2
D14

Method E
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SS GL & R15 R15 6~Y~10 RRNH2 R3 /O Rl ~'\ Rls~-~r/

~ OHNT(  /NRROHNYNRLSR N 10 &3 4
woORldswds237 Step 1: To a solution of GL (RL = PCT/US2005/020446

CH2(3-Cl C6H4) and R3= CH3) (400 ny, 1.23 mmol,

generated follow ng a procedu% simlar to Method C,

Step 1) in ethanol (5 15 nL)™was added |ithium

hydr oxi de nmonohydrgte (100 ng, 2.45 mmol) |n H20 (0.5
WG 2006/ 065277 JS2005/ 020446 - 65 an)R XAfter 2. 5

O _-Ph
r por nQﬁ [ithi drpxci de:msm@ggate 7/
cB%lO &S 2p45 %) was addeg Aft er 55t —the

N
rea@tl on m xture s dilut e% O HMPAL) and R® g4 cBZ
extracted with &fer (2x). A sol §%n DHF/BENEC was

added to the aqucous phase untjl its pH=1to 2. The
ofution was saturated with and 5 extracted with E3
ethyl acetate (3x). The organic solution was dried

over Na2SO4, fil4ered anMzconcentrated to afford &

(LRQCH; CH2( 3- cﬂce ) anqbdmﬂmcm) &357 %émgﬁ?'(l ,

G CBkép —sotyt+on of o
qu was addedRﬂm3GZ (Rl (3-ClCo 3 and R3 = CH3)
(1 eq), HOBT (1.5 eq) agg | ystyrene resin (94
ng, 1.53 mmol/g, 3eq) 811 THF: CH3CN (1 ni). The
reaction m xtuma was shaken overni ghtgsat rt.
Trisanmine resin (85 ng, 3.38 mmol /g, 6 eq) and

i socyanat e resin (100 ng, 1.47 mmol/g, 3 eq) was
added After the suspension was filtered 15 and

B L S S RCRIE L

I\/let'lemh)(EchBtrrelae (8:47, 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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Conpound &4 (R1 = CH2(3-CIC6H4), R2 = H, R3 = CH3, R15

= CH2C6H5 20 and R15 = H) was prepared from G (Rl =
woR(cAeA7C6H4) , R3 = CH3, R15 = CH2C6H5 and RRETAISE05/020446

following a procedure simlar to Method A, Step 3. The

foll ow ng conpounds were prepared using simlar

met hods. CObs. Obs. # StructuP@-MNV# Structure MV W

W aa NNH NH NHD 669 0O NNH 322 323 682 412 413 0

inta B Mixreof 3abeNald COxapeInesian 5T he Guie ous By vasexiratted

iAot TSR S0 bl dund o oo,
The oigémhia sdludnQvad\trietiover RlasB 04 SilR48d @8l dovbehiraied. The

crude material was purified via flash chromatography eluting with ethyl acetate in
hexane to yield compound E3 (R® = CH,CH,CsHs, R* = CHaCH(CHa)z).

Method E, Step 3:

A solution of lithium methoxide (1 N in CH;OH) (0.36 mL, 0.36 mmol) was
added to compound E3 (R® = CH,CH»CgHs, R* = CH2CH(CHs)2). The reaction
mixture was shaken at rt for 50 min.. An additional 0.55 eq of lithium methoxide
were added. After 2.5 h, a sat. aqueous solution of NaHSOj3 (0.75 mL) and ethyl
acetate (3 mL) was added to the reaction mixture and shaken for 15 min. The
suspension was filtered. 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.



HH Oq-fNHa o NH NNHO NH 673 0o 364 365 686 H

421 422 WD 2006/ 065277 PCT/ US2005/ 020446 -67 a N~NH
wO20d/068270 N-r NH 674 NHo 364 365 687 0 428 429CTMNIS2008/020446

H\ O Oa ONyNH NHO NH N 675 a o NH 376 377 688

434 435 o H O a NH a N-NH Nl-g)3 O 442 443

H,N i K o 0 0 '
2 - H.N : .
(o] 2 o/ HsoN 0/ H,N _
E (0]
F .
E6 e E7 ES E9

0 o 0
H,N . H N: J; i
| 2 o/ 2 0/ H2N O/
E10 E11 E12 E13
o o) 0
“H,N o H,N o H,N o HoN o
N N
OTBS 07" o¢” Boc
E14 E15 E16 E17 .
H © H 9
N _
Cbz ﬁ ;o/ Cbz Né ;o/
E18 E19
Method F
o) 0o
H>N HoN
S e 0 Rt iy g
H R
n 2 )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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676 NHo 384 385 689 go N H WD 2006/ 065277

PCT/ US2005/ 020446 -68- NH O NHO a NH O 677 N 390 391
wO2006hi6827449 450 Hb p HCN~ O\ C NH a NH EcTOShd020446

5 678 393 394 691 N 461 462 N~ NO C NH ONHOp -

NNH NHO 679 H 398 399 692 H_%tll 512 0 WO 2006/ 065277

PCT/ US2005/ 020446 -69 NH \ a N~NH

The combined 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.

0 o 0
HoN ~ o~
2 0 HoN o HaN o~ NH,
o
F2 F3 Fa FS F6
o]
o]
HoN
HoN o~ HoN g
(o)
HO
F7 . F8 Fo F10
Method G
. R15 R1GNH
R o _ 3 PS-EDC
_0 LiOH Ho__~0% P HOBT
o HN\H/N~R1 CH3CH,0H O HN_ _N-gi  THF/CH,CN
H20 hg
S S
G1 G2
R15 ‘ R'S
| R® o 2 \ R o
o RN
0 HN\H/N~R1 0O HNYN\Fﬂ
S meN

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



O NHO O 680 H 398 399 693 gNH 511 512 O N NH o NHo

681 N~ 406 407 Method HO !'g=C=S R3 o R3 (Boc)20 R3 O
woeRMestRT HO- HO 0.5 M NaHCO3 _ Ho HOJ R3 0. SpéirNsk#0sSB820446

HN N-R1 HN N. Rl THE/ CH30H HNC ~N R1 CH3CH20H S NH N..

Boc HH  HB H4 R3 0 RB O3 0 Tf20 Tf0 R21-H R21 TFA

R21' ~1 .1/ 2,6-Lutidi ne HNING&L- CH2Cl 2 HNYN~R1L CH2Cl 2

HN~yN~R1 CH2CI 2 11 | Il N, Boo N, Boo NH H5 H6 H/ 5

mL)I\/BthdZ 5 h, Strepthdr pd'moa o dithitumciy dvbxitié ro&Rotydzal) (108 mg,

2 45unabias e Aneti e fn reasiRay X gremas ALiAglEH:20
(15 %%W@%?Jct@%n%@@%g%o%%lu’uaﬁ JF ) 1/l HARGad 886&d Wthe

ture was heated at Covernlg t. he reaction was
aqueous phagadindil itspEt=wi tor2.whhe solutios was: satusaisitwith Wakl and

5 exiBtAGHE Cll He g rn PR BB GF W RATLR (85 BupiNacsos,
filtered and concentrated to afford G2 (R’ = CHa(3-CICgH,4) 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

o
N NH oé{_’%o
\( 322 323 682 412 413



dried over Na2SO4. The solution was filtered and

sol vent was renoved to give a 5 small vol une of
weabustiesr17 Hexane was added and the resulting PCT/US2005/020446

suspension was filtered to yield 6.8 g of a solid H2

(R3 = CH3, RL = CH2(3-CIC6H4)&6(61 %. Method H Step

2: Conpound H3 (R3 = CH3, R-©® CH2(3-Cl C6H4)) was

synthesized fromH2 10 (R3 = CH3, Rl = CH2(3-Cl C6H4))

following a procedure.simlar to Method A, Step 3.

Method H, Step 3: To a solution of c e H3 (R3 = CH3,

Rl = CH2(3-CIC6H4)) (14 nmmol ) in a @j\k m xture of

CH3 FV\/asaddedOSMl\lal—lCCBirﬂ}-Q(%'%‘T:’frrL 14

ol digr t ent - but yl di carbonate (3,6%g, 16.9

7). eact| S%lrred at it fory2 5 h and

en st M@t - ‘& ovg i ght®83The reacti on)uas 414 415
di luted wi brine and extracted with ethf etate

(4x). The orfjani c extracts were combined and washed
with brine (1x). The organic solution was dried over
Na2SO4, 20 filtered and concentrated. The crude
material was purified via flash chromatography
eluting with ethyl acetate in hexane to afford 1.5 g
of 4 (RL CH2(3-CIC6H4) and R3 = CH3). Method H, Step
4. 2 solution of triflic anhydrio- (128 pL, 0.76
nmol CH2Cl 2 (5 nmL) was added d V\/lslsetoa
solgtTon NE4 (R1 = CH2( 3-Cl C6H4) Gangazfgi’% CH3) (200
, 09 1) a tidi (176 2.18 mmol )
6-}:;? -30 Z%{ﬁ% reaggﬁ R‘J?%thure&iwas stirrgd for 4% h. 415
Water (10 was added at -20 C and the |%bgth was
removed. The' reaction was stirred until it ached 0
C. The organic |layer was 30 separated, dried over
Na2SO4, filtered and concentrated to afford 310 ng of
H5 (R1L = CH2(3-CIC6H4) and R3 = CH3). Method H, Step
5: WD 2006/ 065277 PCT/ US2005/ 020446 -71 A solution
of crude H5 (R1 = CH2(3-ClC6H4) and R3 = CH3) (0.11

and-7N ammoni a i n Methanol (R21-H = NH2-H) (10
eq) @ stirred overnight at rt. Q\\
N

c NN NH

g
o NH 0 \I\THO
672 348 349 685 414 415 .
n, s

673 :%_(O 364 365 686 N

421 422
ﬁ_\_< H—\"\
N )



The reaction solution was concentrated. The crude
material was purified using reverse phase preparative
wolRMG/0e5277 1 Ng Wit h a CH3CN H20 gradi ent w th OPETAS2005/020446
formc acid to yield H6 (RL = CH2(3-Cl C6H4), R3 = CH3,
R 21 = NH2). Method H, Step 6: A solution of 50%
trifluoroacetic acid-in CH2Ct87(-2 nl-) was added to H6
(RL = CH2(3-CICoH4), R3 = CH3, R21 = NH2). After 40
mn the solvent was 10 evaporated and resigue purified
by preparative HPLC/LCMS eluting with a BCN H20
gradient to afford H7 (RL = CH2(3-Cl C6H4), : CHB,
R21 NH2). NMR (CDC13), 5 7.45, m 3H 57 3, m 1 H
8 4.9, m 2H, 5 3.5, m 2H, 5 1.65, s, . E§HLCI\/S
(m?‘(@z‘;\or 15 The fol |l ow ng con‘poundg) pr epar ed
usi ng n ar thods. Cbs. Qbs. # Struct\yrNH MV #
Strwcture W HNHHNnNn Jam NY NH694O

28 239 320 HN N o=/N H 69
$ g&lHNI\I%SNH NN NHHNCONQ 69 257 429

248 249
258 704 O 334N 5 0 Yl~ p

N
NH
675 © oé{_ﬁz 376 377 688 Q 434 435
O o]

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



WD 2006/ 065277 PCT/ US2005/ 020446 -72 --N NH N NH NJ v
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wWO2006/08827266 267 706 354 355 HzN a HN H , NN PICOUNMES/020446
NH 699 0 292 293 707 NH 372 373 O NH Co NH N NH 0~
“"J "N NHN O 700 308 309 708 418 419 WO 2006/ 065277
PCT/ US2005/ 020446 -73 NH ~NH68i- Diu NH J~ O ~"' NH
701 H 314 315 709 483 484 N O Method |

677 Hv‘ 390 39 690 . 5 449 450
ls |

678 393 394 691 N7\ 461
. JoRIE
—
— N
. —_

511 512

i@o e
X
679 Hé 308 399 692 ¢



R30 R3O0 R16 R5C02H TFA H HN-- HOBT R15 N16 HN- -

N RI5 NHN NNRL \\\ CH2C 2 R16 ,\ PS-EDC R N Boc
wokBpoet7 11 12 13 5 Method I, Step 1: PCT/US2005/020446

Di et hyl am nonet hyl pol ystyrene resin {5 eq) was added

to a solution of the formate salt of 11 (Rl =

CH2(3-CIC6H4), R3 = CH3 and"ﬁ@b‘:H) in CH2CI 2 and the

suspensi on was agitated. After, 15 mn, the mxture

was filtered and the resin was washed wCh CH2Cl 2

(4x). The filtrate was concentrated to afjo

free base I1(RlL = CH2(3-CIC6H4), R3 = 3 '

A sol ution of RL5COOH (R15=Phenet hyl) (1,/37€q) was

added to a mxture of EDC resin (41 ng, \1. mml/g,

3eq), HOBT (1.5 eq), and the free bas%O =

CH2(3)C| C6H4), R3 = CH3 and R16=H) (0 Nrbl)lnll
:OT M The suspension was agitated owernight.

Pol ystYy, i socyanate resin (45 ng, 3 % eq),

edol ystyrene trisagbne resg n (4693ng, 6 eq) Nmd a 5111 512
m xture of" - THF (0.5 nL) was add The m xture
was agitated for 6 h. The suspension iItered and
the filtrate was concentrated to afford
CH2(3-Cl C6H4), R3 = CH3, R16=H and R15 =( CH206H5)
WO 2006/ 065277 PCT/ US2005/ 020446 -74_/f\/—bg-\od |, Step

2: 13 (R = CH2(3-CIC6H4), R3 = CH3, R16=k and 1315
CH2CH2C6H. 5) was prepared from12 (Rl = ‘
CH2(3-Cl C6H4), R3 = CH3, R16=H and R15 = CH2CH2C6HS)
5 using nethod simlar to nethod H step 6. The
foll owi ng conpounds were prepared using simlar
met h # Structure M Cbs. # Structure MW Qbs. WW

681 éN—\_\ 406 407

Method H
=c= (Boc),0 3
o N=C=8 R® o R® o
1 0.5 M NaHCO.
sz(u\on R Ho/ﬁ—/( /\}—4( 3 Ho/\}—(N 1
Ho— R? 0.5 M NaHCO3 HN\[(N~R1 N~g? THF/CH3O0H HN | “R
 CH3CH,OH 4 M Nego,
H1 H2 H3 H4
R® o R o R3 0O
21_
szo ;I-fo 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 I
“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
NaHCO3:CHsCH.OH was added R'-NCS (R'=3-chlorobenzyl) (11.5 mL, 78
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NH _-NANH HN- a NH O-NH 710 280 281 718 N 398 399

011 NHNaNNHNHaHF / _0 711 H 308 309 719N N
waQ2eeA872770 OF NHH o NNH NH OO N 712 308CBAS2002020446

410 11 O WD 2006/ 065277 PCT/ US2005/ 020446 -75 Cl

N~NH a N NH ONH H 713 H 334 335 721 H 410 o _ d- , 11

NH 1l a N NNHO-~ - 70 -

mmol). The reaction mixture was heated at 50 °C overnight. The reaction was
cooled and diluted with water. The aqueous phase was extracted with ethyl
acetate (5x). The organic extracts were combined, washed with water (2x) and
dried over NazSO,. The solution was filtered and solvent was removed to give a
small volume of solution. Hexane was added and the resulting suspension was
filtered to yield 6.8 g of a solid H2 (R® = CHs, R' = CHa(3-CICgHa)) (61%).

Method H, Step 2:

Compound H3 (R® = CHj, R’ = CHy(3-CICsHa))was synthesized from H2
(R® = CHs, R" = CHy(3-CIC¢H,)) following a procedure similar to Method A, Step
3.

Method H, Step 3: .

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:
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NNHNHH N 714 O 342 343 722 0~0 414 15 NH NH \ N
NHHaO- NHOOT715 362 363 723 0 420 21 F F NH ~N
wOlko@ /2770 NA O H 716 H / 372 373 724 o 428 0OPCT282008020446
2006/ 065277 PCT/ US2005/ 020446 -76 a N NH O-/ ON NH

1~ NH 717 O 376 377 725 HN 511 12 O

‘ -71 -

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%
formic acid to yield H6 (R" = CHo(3-CICsHa), R® = CHg, R2' = NHj).

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
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. ‘

The following compounds were prepared using similar methods.

Obs. Obs.
# Structure Mw # Structure MW
m/e m/e.
HNV\—H | CNH @
—N NH, ~N N
694 O 238 239 702 O 320 321

HN

YI

I . N

695 248 249 703 ' 328 329

I
P
ZT

NH
cl \NJLNH N p

696 257 258 704 0 334 335

\
pd



gO N Method J RI5 R3O HN1NC-OOR3OOR3 O --
2 H\-N R CH2C1 2 R15 N“H HN NR1 R15 NH HN NNR1 H

woRkBBMe5277N- Boc NH J1 J2 J3 5 Method J, StepPdT/US2005/020446

Di et hyl am nonet hyl pol ystyrene resin (5 eq) was added
to a solution of J1 (TFA salt, Rl = CH2(3-Cl C6H4) and
R3 =CH3) in CH2ClI 2 and the su%%en& on was agitated.
After 15 min, the mxture was filtered and the resin
was washed vvith 10 CH2CI 2 (4x). The filtrate was
concentrated to afford the free base. A solution: of
R15NCO (R15= butyl) (2 eq) in CH2Cl 2 was added to the
free base of J1 (Rl CH2(3-ClC6H4) and R3 = CH3)
(0.021 nmol ) in 1:1 CH3CN: THF. The suspension was
agi tated overni ght. Polystyrene isocyanate resin (45
nyg, 3 eq), polystyrene trisamne resin (40 ng, 6 eq)
and a 1:1 mixture of CH3CN:. THF (0.5 nl-) was 5-added.
The meElere was agitated for 6 h. The sugpension was
fI|th d the filtrate was concentra,ﬂ\edtoford
J2 (RN (3 Cl C6H4), R3 = CH3, and R{5M\

CH2 . Method J, Step 2: WD 20Q87T 0865277
697PCT/ %446 2@‘47 Cog‘gpund Jas(R = 342
CH2( 3- = and R15 = CH2CH2 ) was
pr epar rom J2 (Rl = CH2(3-CICGH4), R3 = CH3, and
R15
c
. J‘i”
SNTONH
g 4
698 N\(NH 266 267 706 )_% 354
Xk

N~ N
O 292 293 707 NH 372

s 4P
O NH
N NH

N ~N""NHN
% 309 708 0)—%@ 418

343

355

373

419
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= CH2CH2CH2CH3) followi ng the procedure described in

Method H, Step 2. 5 The foll ow ng conpounds were
wonrepaced7usi ng simlar nmethod. Obs. Obs. # SPCUMISA06/020446

MNV# Structure MWWe W NH/ \\ ~NANH NNH OO jrNH

N 726 323 324 731 )j--N 377 378 Ob NH N NH O 7ZN H

| N 727 337 338 732 o N 413 4713- / \ NH a O, Ha NH

NH 728 N H 352 733 417 418 F WD 2006/ 065277

PCT/ US2005/ 020446 -78- NH Oy NN NH NHg a NH NH

NH N
PN O=\_NH
N NH
: NH
SO
701 Q/ H 314 315 709 483 484
~ N O

Method |

R O R3 0
15 0 R
16 R15CO,H /\\//( T 0 3

H HN HOBT R™ I..HN 15 N N-Rq
\« PS-EDC R16 \<\ CH,Cl, R Fl‘16HN\\<
NH

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).



~ 729 O 358 734 0 421 422 OF F aN-NH gq'N NH 730

365 366 735

-ff NHH HH 425 426 N C N b".,

Met hod K

We820RH6802CI OH O O R3 0 H2N~ PS- DI PEA R15' S, RCT/UR1005/020446
~S~ R3 0 HNYNRLHHNY NRL HHN NRL N..Boc N.. Y
Boc NH K1 K2 K3 5 Method K-gotep 1: A sol ution of
R15S02CI (R15=Propyl) (1.5 eq) was added to a

suspensi on
(18 ny,

3.45 mmol / g,
pr dfethed ) Steg 27et hod H (R1

of pol ystyrene diisopropyl ethylam ne resin
3 eq) and the

free base of Kl

= CH2(3-Cl C6H4) and R3 =

G

CN: THF. The suspensi on

wed3 ) RS By = Gol R Ly el o0 DA 0et s

pre;é%r)édgﬁ) m 12 Tﬁ) = ®9

1. mXx

(8RO, BO Gh ¥ 578 At R G Cort

USinDhﬁGt‘hOd&iﬂ‘él&W&BﬂW@@%ét@ﬁ@?? PCT/ US2005/ 020446

-79

agitated for 6 h. The suspension was filtered and the
filtrate was concentrated

CH2( 3- @h@&%@win@%@%@md@%r&%pﬁ%gé%%}ﬁilawbn%eqﬁgd.

to afford K2 (Rl =

K, Step 2:
M Obs.
# Structure # Structure MW Obs.
w m/e i m/e
NH
N NHH Q\\
N~ o
o o) Oi%fﬁ
710 280 281 718 N 398 399
N0
Q\\ NH C \ NH
al N a N
) H F
711 ﬁ 308 309 719 N 406 407
>/,_ o
0 A F
) S~
~ H c N NH
N NH K W)\ O%H
o 0 3
712 308 309 720 "

410
o) 11



5 Compound K3 (Rl = CH2(3-CIC6H4), R3 = CH3, and R15 =
CH2CH2CH3) was prepared from K2 (RL = CH2(3-Cl C6H4) ,

wWe&2006/065837 and R15 = CH2CH2CH3) fol | owi ng t hePCT/US2005/020446
procedure described in Method H Step 6. The foll ow ng
conmpounds were prepared using simlar nethod. #
Structure MW Cbs. Cbs. # Stricture MV W W NH NANH
H~o N 11 gN NH O ONH F 736 316 317 740 442 443 F

NHGNHa ONei | OHN 737 H344 N %345 741 c~ _

454 (r)S ~/ O a WO 2006/ 065277 PLCJ/US2005/ 020446

- 80 C miNH NH a o HHN

Cl 0 . a NYNH
> Ky O
713 H 334 335 721 N & a0

<] : ~ 1
o . @)

NH Q
7 NS?E@ ° 0% .

714 o] 342 343 722 O%\—o 444

b

] H
715 362 363 723 g 420
. 21
: F :

ol
716 ° HJO Z ) O%H
372 373 724 o 428
0 D { 29



738 N 372 373 742 ' p p 492 493 ONHOAO-~ -0 N

NH S NH 739 0~ 378 379 Method L (1) Boc,NH S NH 2
wWQR0@0E2% Z HN N, Z RI6C02H S=C=N\ 7( PS-EDC pr&#/UR3005/020446

(2) TFA R4 O HOBT L1 L2 R2 0 S HNAR1I6 N HN~16 HN

NZ'ZREBHNN-z 4--. RB~[ RAORA O L3 L4 5 (In

the scheme, -Z-NHC(ORI16 - -i&5equivalent to Rl

substituted by R21, or Rl Subsitituted by al kyl - R22,

wherein R21 and R22 are -N(R15)C(O R16 gnd R15 is H,

and wherein Z is optionally substituted :

al kyl ene-aryl ene, al kyl ene-aryl ene WD 2065277
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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'=

CHx(3-CIC¢H,) 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:
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5 Method L, Step 1: A solution of L1 (R3 = CH3 and R4
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sol ut| on was concentrat ed. The residue was di ssol ved
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Method K, Step 1:

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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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-
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concentrated to yield L2 (R® = CHs, R* = CH,CH(CHa)s, Z = para-
(CH2)CsH4(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® = CHs, R* = CH2CH(CHa)z, Z = para-(CHz)CsHa(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
: mle m/e




Ni NH O INH WD 2006/ 065277 PCT/ US2005/ 020446 -96 --/<

o _NNH HH\ ~  ~4 803 NNH 421 422 895 0 " NHNH 475
wa2606/0652MH H N O HN HN~-- O HN 804 421 422 896TMNsSRooslbRo446

477 478 NH O NH O N~ NH HN HNO -0 805 421 422 897 O

N HH 477 478 N NH O NH WD 2006/ 065277

PCT/ US2005/ 020446 -97 O H¥8p\\ / NHHNO H O NH

806

kgﬁit
0
HN c
Q\@\H
N
778 N NH 331 332 870 o 461 462
: NH
O\ NH
N ~
o) H H
©\\ ° C?Nw& e
NH o= T
779 o= 359 360 871 o 461 462 -
NH
y N K
N H
/\/ 1 @ NH \Q\\N NH

e) N i |
a (¢]
e \N(H @ © \ﬁH
780 - 359 360 872 a 461 462

"o o
781 : NH 373 374

873 \H 461 482



421 422 898 479 480 O NNHNH OO \~o H HN HNO 807

N NH O NH 423 424 899 479 480 N-~NH ONH -0 O! NH
wO 20067/ p NH 808 _ N NH 423 424 900 o 480P¢81LS2065020446

WD 2006/ 065277 PCT/ US2005/ 020446 -98 0 NON NNH 0 O

N~NH 809 0 NH NH 423 424 901 483 484 HH O ON N NH

N~p d NNH- O NH FI o NH 810 423 424 902 483 484 o

QBr

o N
N B
\/‘”»‘”/\QL\\N o g ; A
NH : ’
782 373 374 874 N\(NH 463 464
o=;< @ .

[0}
@\\ /Q .
V//
783 N NH 373 374 875 N 5 466 467

H
H‘«N\Q\\ Ny
N S} NN
—~ % o N NHNH \ON H NH
784 373 374 876 466 467
/
0]
/
\\\\\ O
HN
N
N HN#O
785 Q\\ NH 387 388 877 - 467 468



HOF HN HN HN~-- O 811 425 426 903 d 485 486 O N-NH
N~NH NH NH WD 2006/ 065277 PCT/ US2005/ 020446

-99 F Br

w@aa0e6/0iit7HN  HNO HN~-- O 812 425 426 904 485 486T/UNR(05/020446

NH NH ONNHONHHN oo HN a~ 813 0 "
HN :é&}—-ll O $4 HIN NH 814 429
0-199 -

905 485 486 NH N O N

430 906 485 486 NG\H o

y
O
786 o 387
O
NH

787 387

388

388

878

879

H'H 427 428

469

470



WD 2006/ 065277 PCT/ US2005/ 020446 -100- F Fb NH _O 0=
NH 815 O N-i NH 429 430 907 485 486 NH H H NN-~NN /
wO 208065270 N NH 0 O NH NH 816 F 429 430 908 €c#8982009020446
a a\ Na\ HHONNH 817 NH 432 433 909 a N~-NH 489
490 NHa HN O HHHN 818 H 432 433 910 / 489 490

NNI O NH N~-NH NH -91 -
c
HNj (
O—
o =
IHN Y
e ¥
788 N\(NH 387 388 880 471 472
Oéﬂ%
N NH

NH

: N ‘ L~
H >:\/ Q* e R
-G H NH
789 401 402 5 471 472

790 §L< 401

NH
402 882 <k a2 473



WD 2006/ 065277 PCT/ US2005/ 020446 -101 N HN HN HNO
HNO 819 432 433 911 491 492 NNH ONNN ONH O01. 6,F
w6 2606/065%F7F HN D~b Hs 0 b HNO N NH 820 O NPIC#232603420446
912 493 494 NH O NH WD 2006/ 065277 PCT/ US2005/ 020446
-102 FF FHN N HNO HN
' -92 -

791 F | H
i}%ﬁNH 405 406 883 5 f?i“ 472 473

792 ‘ \__NH 407 408 884 NH - 475 476

793 407 408 885 NH 475 476



821 H N N H 433 434 913 493 494 NH N-NH NH N O N H
FbaNHS822 ~H NNHO NNH 435 436 914 a \ a H 493
wodos/sb47H HNA " N-NH a \ a o N NH 823 N NH #8F/U$3®5/020446
915 F NH 493 494 WD 2006/ 065277 PCT/ US2005/ 020446
-103 (~-~~ Ng \ /NH 824 N NH %5 436 916. 496 497 o NH
1 HU \-0 HNO-) O\\NN _TRAHHoONH 825 N 435
436 917 496 497 o N-rNH NH HN

’ 0
e 407 408 886 Q\\ 475 476
NH

N

é@%

N
N NH o< Y
. o ~ NH
\—NH
"
HN O
a Q
Q O
N H N
795 41 3 ¢ © NH
414 887 475 476
NH ,
0]

IZ\FO

79 Ny 413 414 888 ﬁﬂ? 475 476



OO0 HN~-NH HO1 o N-NH 826 435 436 918 NH 497 498
N-, ~NH NH WO 2006/ 065277 PCT/ US2005/ 020446 -104 HN H
WO 200465227 HN 827 / 435 436 919 497 498 O NH €CRwsboosleRo446
H/6 ~ No~HNH O NNH !'- HNHp NH p= NH 828 435
436 920 499 500 0O -ONp~N\ / NNH NON-p\ HHH
829 NH 437 438 921 501 502 -4 NH I WO 2006/ 065277

PCT/ US2005/ 020446
N:\©~N @ o
H o

o=

NH

N
H
797 o{'{_g? 418 419 889 b\\ 475 476
NH

Q
o o \r\fH N)"ﬁ/\Q\‘N NH
& o \gH
798 418 419 890 F é&< 475 476
il
N

F

, F
s F
HN
0 HN
HN =0
HN
799 421 422 891 475 476
N NH NH



-105 . i C3 ONCHa O\ d p~HONH\ H 830 NH 437

438 922 0 NN-(NH 501 502 NH NHNI I I~ -0 HNO b-N
wol20behsbB31 O NH 437 438 923 502 503 N~-NH O RETAISE005820446

N HN HNLO Ob~b N NH O NH 832 437 438 924 0~ N NH

502 503 F F WD 2006/ 065277 PCT/ US2005/ 020446 -106- -0

- 95 -
: Sy
N F Q
o OO
. (e}
800 - N 421 422 ge2 % a5 476
i&NH< . .
a
($a
HN
) HN)to
N>\~”/\©ﬁ NH
H N
7 <L »
801 421 422 893 475 476
NH
N~g
O=_NH
oy
HrL a
o)
. HN
“\(N\Qj NH ~
(o] N\(
o =%
802 421 422 894 475 476



OO\ N\ / NH NH\ d HHO-1 NH ~s 833 b---~ 437

438 925 N F-1 ON1 502 503 GNHNHF yN O HN 0O HN
WO200d/85834 b---\ N NH 437 438 926 O NNH 502 508T/NIS2008020446

NHF f _ HNOHNF NH \ ~~J N 835 437 438 927 sr N

503 504 "N--~NH NH VIO 2006/ 085277 PCT/ US2005/ 020446

-107- ' ' - 96 -

Q\\ \ %o Qﬁ
HQ >
803 NH NoptH

O {:(? 421 422 895 o T 475 476
NH

| \_\‘H
N
HNg \ "
o ‘
804 421 422 896 N \(NH 477 478
o)
N NH NH
O=_\H
e
o Ry
| deN
805 421 422 897 o “f:“ 477 478
" s
N
o T

éﬂ%



FHNHN HN)-- o H\~0o 836 439 440 928 N NH 505 506 o

NHNNHo NHI F F F HNHN HNO HNO 837 / \ 439 440
wO280680727508 N--(, NH N NH NNH F 6, F F 0, H \ PCOUS2NE020446

N NNH 838 / \ NHIi NH 439 440 930 507 508 a a WO

2006/ 065277 PCT/ US2005/ 020446 _ -108- \_H>=0Oa H a

839 NH 441 442 931 F N--(NH'§77' 508 O NH NH HN

z@
e
O 'S
¥ o
806 S 421 422 898 479 480
N_NH
O
NH
o)
o)
0 H
/ ‘@—M HN
Ot O
N HN
\!
807 oé&f? 423 424 899 ~ 479 480
N NH
O=_NH
- 4
QH
= jelanty
g N R ke
Q\\ ¥ X
808 NH R
v



OO0 HV Nfi--NH /---"-H N-NH 840 441 442 932 NH 509

510 N N ONH HN HN-O HN O N 841 441 442 933 O
wO2006M65509 510 NH N i NH O | NH WO 2006/ 0652 PTT/US2005/020446

PCT/ US2005/ 020446 -109- a HN HNo ONN\NNN NH \ 6 HH

a NH a 842 a 441 442 934 509 510 N, ~NH NH F F /

NF|HNHNF NH HON-O 843943 444 935 8X~NH 510

Q
N
H
N ~R \( )
H"% @N NH NH
o= i . o~
809 ¢ 423 424 901 483 484
H Q
o\<jn§\<o @N NH HyuﬂN NH
Vi o & oﬁ\siNH
810 423 424 902 ©) 483 484

o F HN
HN HN ©
811 425 426 903 485 486
0 O

NH NH



511 N/ \ FOOFN-~ 00 HNDbNH 844 \ NH 443
444 936 0 N NH N 511 512 0 NH WD 2006/ 065277

wOCH6ls2005/ 020446 - 110 F H

443 444 937 NH 511 512 N~-NH NO NHNH N N >=0 o H

HNF ~\ 846 NNH 447 448 938 o N-f NH 514 515 NH O
NH -99-
QF Br
HN HNS :
)=
N O HN>=O
812 425 426 904 485

813 o 1, 427 428 905 ‘ 485
NH

814 429 - 430 906

/ FN HN HN PROURA®S/020446

486



O HN - a HN-O 6N H " 847 447 448 939 0 HNH 515 516

N~-NH O NH WO 2006/ 065277 PCT/ US2005/ 020446 -111 Hq
W@2006H652MH O NH 848 449 450 940 O N --(NH 515 BEG/US2005/020446

NO FH ONHNN HHNHB849 450 451 941 519 520

N-f NHONH F_ ONYVY O pl}llslgH

F

F@}j
Q
N »‘{j’@ﬁ
o | \OQ"H o NfHNH
815 NV 429 430 907 @J 485 486

Q
OO, o ¢
W bﬁ
817 =§<—( 432 433 909 N 489 490
O\ nH
c
\ c
q ¥
O
N~ HY O
N
818 H@ 432 433 910 489 490
.
°§@H< NH
N
o< [



850 450 451 942 519 520 WD 2006/ 065277

PCT/ US2005/ 020446 - 112 N= N >=0 HN p \A NH 851 F
w2651 943 N-f NH 522 523 O NH o H pN H-PETHSM05/020446

HNH 852 p N HNH 451 452 944 a\ ~~ \ 1 523 524 =1 -0

HNo HNONH\ ANH aa[—IB—NHSSS 451 452 945 523

524 N--~NH NH WO 2006/ 06527'} 1F;CT/ US2005/ 020446 -113

O >=:z0 HN 5- O N~-NH

HN P
, o)
HN)zo HN
819 , 432 433 911 (: 491 492
NH
Oéﬂ? O\ NH
/@\F
F
~ F F
F F
a0 HN
N
& oy
820 oq}% 433 434 912 493 494
_NH
N
o< 1



l__J Fi NH -N 854 451 452 946 525 526 NH NH OH N

\O HN o o HN HNO 855 452 453 947 NH 527 528 NH O N
woOko@owkt77a F gH NN\ /ONNH C FlI 856 H NHPEBRSA®S/020446

948 N--(, NH 529 530 NH WD 2006/ 065277

PCT/ US2005/ 020446 -114 \ O_I}I-HE NH 857 F N HNH 453 454

949 NH 533 534 F _ O \\ NNHHHHNNH H NH O NH

858 0 455 456 950 a a 537 538 '

F g
F
y L or
= 0 ' HN
ing

821 H NgNH 433 434 913

493 494

822 N Q‘ o
Oﬁ? 435 436 914 o E 493 494

¢ o™ |
° e ° \\Q\\
823 . P
435 436 " 915 ?NH 493 494



Ol~~ ~1 VNV \V NV / NNH- NN-NN\V/ NNH NH HN
a\ BHH NHdd a 859 455 456 951 B 1 539 540 0 _ F

W6 2606650V ~0A ~ F NH F F ~ 860 F N NH H 455P¢5@S2H2/020446
N 543 544 NH WO 2006/ 065277 PCT/ US2005/ 020446 - 115
a HN HN HN)=p HN O 861 457 48% 953 545 546 N NHOH
ONNNHHF HN i} i}

Ry o

~ =t
; N N\\Q\ﬁ N MSH
824 b\\ w435 436 916 496 497
o
\

Ojﬁh&(’%

HI\L
o A
HN Ay O N NH
QN H o L
p H NH
N
825 435 436 917 5 496 497
0
i
NH
N\(
HI\{R i
9] Q
™ G
NeeNH
826 435 436 918 Q 497 498
N\(NH O
o)

é@?



HNO NONNH 1 g\ HH g, H 862 NH 457 458 954 F-1 545
546 Nei OF INHF F WD 2006/ 065277

WOCH6lE2005/ 020446 - 116 HN HNO O O ~NH _ PCTHIS2005/020446
S N NH 863 N NH. 457 458 955 H 547 548 NH F F ~N ~i
O\ NO-H\ / N?NH S\ HBr / HONH 864 N NH 458
459 956 4 \ 1 549 550 O NH Q04N

o q

HN . : HN 0
827 435 436 919 497 498
- N NH
0=\ NH © \I\]TH
O»*N/\Q\\ o}—N C N NH
N H N NH N H
Ozﬁi\[ﬁH H NH

- i
828 Q) 435 436 920 5 499 500

H :
N
O)* K ' Q N NH
~0
829 437 438 -~ 921 501 502



~N\ HHHONHNH _ H 865 N-/(NH 458 459 957 p a \

1 553 554 NH WD 2006/ 065277 PCT/ US2005/ 020446 -117
WBR0OGHREIMNO N N-fNH 1 O 866 10 NH 460 461 958PNHUSEMHS/020446

556 N ONH6,F FNoO5o0 '\ NONNNHNNH 867 0 NH

461 462 959 559 560 a a H/ HN N HNO O NH 868 0 N

-f 461 462 960 559 560 NH ¢AP5NH

.
fo) N H a
p@hﬂww H
830 X
437 438 922 N 501 502
O=X_mH
N
I
HN
< HN O
Q@*ﬁ”@m "
831 X
437 438 923 502 503
N NH
0 N\NH
QF
F
//N
"\
H HN O
3!
OO
O=\_NH
832 437 438 924 N~ NH 502 503
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833l kyl ene-h

N-z HNHNHNNZR3I RER34-~ R4 o R4 o RA O NL N2 N3
5 (In the schene, -Z-NH S(O 6 - is equivalent to Rl
substituted by R21, or Rl S B8i-ti t ut ed by al kyl - R22,
wherein R21 and R22 are -N(R16)-C(O-NHR15 and R16 is
H, and wherein Z is optionally substituted

al kyl epe-aryl ene, al kyl ene- aryl ene-al kyl ene,

al kyl ene- het er oar yl ene,
al kyl =® het er oar yl ene- al kyl ene,
al kyl ené- gycl oal kyl ene, o
al kyl ené‘-\gycl oal kyl ene- al kyl ene, al @ehm D
het er ocycﬁoi kyl ene, p T&(N”

cycl oalkyl ese- ajdeyl éne, aryl a@/ 502
het eroaryl eng Ner;”é'l oal kyl ene -or heterocycl oa I enecj
Met hod N, StepX®™, Compound N2 (R3 = CH3, R4 ="
CH2CH(CH3) 2, Z =\para-(CH2) C6H4(CH2)-, 15 R16 =
CH2CH(CH3) 2) was prepared fromNL (R3 = CH3, R4 =
CH2CH(CH3) 2, zZ =
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par a- (CH2) C6H4(CH2)-) followi ng the procedure
described in Method K, Step 1. Method N, Step 2:

wa@anpmdmd7N3 (R3 = CH3, R4 = CH2CH(CH3) 2, Z = PCT/US2005/020446

para- (CH2) C6H4(CH2) -, 20 R16 = CH2CH(CH3)2) was

prepared fromN2 (R3 = CH3, R4_= CH2CH(CH3)2, Z = WO

2006/ 065277 PCT/ US2005/ 02042897 119

para- (CH2) C6H4(CH2) -, R16 = CH2CH(CH3)2) follow ng the

procedure described in Method A Step 3. The
follow ng cc unds were prepared using simlar
met hod. # St ure MW Qbs. (Cbs. # Structure |
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SOC V' \ NSA NaN NN, SON 2 C I/ S02 3- NN2 N

CH3CH 0 CH2Cl12 C,SO SAO 08 09 H, --- HN\ SON Li CH
WO 20068&72 2 N - H2N i 2 HCUCH CH S, O CH3OPICHZG2045/020446

3 ~ 0010 011 Method O, Step 1. A solution of

I ndol e- 6- net hanol (400 nyg, é§ mmol ), tert 5

but yl di met hysi |l yl chori de (81 ng 5.41 mmol) and

i m dazole (740 ng, 10.9 mml) in CHC 2 was stirred

at rt. overnight t Before the sol vent was evapor at ed

and residue c{ at ogr aphed usi ng et hyl acet at e/ hexane

to give produgt/z02. WO 2006/ 065277 PCT/ US2005/ 020446

-122- MethodNO, Step 2: To a sol ution of 02 (200 ny,

0.77 nmol ) | P=GHE (10 m-) at -78 C was added butyl

Iithiun1(1f@'eq) The sol ution was st|5rgd§?L\

for 5 mn_apd then warned to rt @; 7ﬁWxture

~ ‘o -78 Cand p 5 toluen..u‘#onyl "dri de

s adde. he sol uti%h wA® wa¥3fed to rt and/stirres 510
over ni git he reaction was quenched with a urated
aqueousl*ﬁigﬁ solution, extracted with ethyl acetate
and The crude material was purified via flash
chroma o rgphy usi ng ethyl acet at e/ hexane to afford 360
ng of 0O Method 0, Step 3: A solution butyl
Iithiun1(1.2 eq) was added to a solution of 03 (340
ng, 0.829 nmmmol) in THE (20 nL). The reaction m xture
was stirred for 15 mn at -78

] Q
Ly ~O
O” - Q\HL” N \(NH
843 jﬂ? © N0
443 444 935 510 511

F H
(\ § R~
O
N
NH
844 b\\ N
w443 444 936 o ‘ﬁH 511 512



C then sul fur di oxide was bubbl ed through the sol ution
for 15 mn. Hexane 15 (100 nlL) was added to the

woeemtoes17m Xt ure. The reaction mxture was evapasSaios/d20446

to afford 04 which was used in the next step w thout
further purification. N@thoq 8, Step 4: 20 To a

sol ution of 04 (0.829 nnnl)'iﬂ CH2Cl 2 cooled to 0 C
was added N- chl orosuccinimde (220 ng, 1.66 mmol).
After 2 h of stirring, the solution was iltered
through a Celinte plug. The filtrate wa ncentr at ed
to afford OS.t;thhod 0, Step 5: 25 To ojjuti on of
05 in anhydr yridine (3 m-) was adde utyl am ne
(100 pL). eaction was agitated at rt f Q@ d. The
reaction m'xture was partitioned between HNN HCl and
CHz2Cl 2. Thqqoﬁbanic | ayer was separated and/ washed

with 1 N (3x). The organic sol ution dri ed over
Na2SO4, '\tered and concentrated. The e materia
84pas puri\fie

N
846 b\‘ NH

847

d via fl aghschapmatggr aphy 3Q us
et hyl acgt at e/ hexane to yield 06. Methodn “%?ep 6§1NM)512

2006/ 06R2 ZRHPCT/ US2005/ 020446 - 123 Te=& sgjution. of
06 ( nﬁf in THE was added TBAF. The regction was
stirred@ttrt. before the reaction m was

chromat o phed using ethyl acetate/ hexang to afforded

50 ng of 07 (95%. 5 Method O, Step 7: sol ution
of 07 (50 ng) in CH2CI2 (5 nm-) was add hi onyl
chloride (1 m-) the reaction was stirred for 5 mn
and then evaporated to afford 08. Method O, Step 8:
10 To a solution of 08 in CH3OH (5 m -) was added
sodi um azide (50 ng). The solution was g grqu at rt
overni ght and sol vent evaporated. THETESI dudl was
chroﬁﬁh. raphed using ethyl acetate/ hexane to Xt0or ded
09 afteruﬁpurification. Met hod O, Step 9: N

NN 447 448 938 NH 514 515

447 448 939 o ENfHNH 515 516



15 To a suspension of 09 (70 ng) in CH3CH was added 1
eq HCl (ag) and palladiumon carbon. The reaction
wonadees27was hydrogenated at 1 atmfor 20 m nPCO/USR@EM20446
90 ngy of crude product 010. Method O, Step 10: 20 A
sol ution of |ithium hydroxide (130 ng) in H20 was added
to a solution of 010 (40 rrg) m CH3CH (3 nL). The
reaction was stirred at rt for 2 h and an additional
portion of LiOH (40 ng) was added and sol ution was
stirred for 2 nore hours. The solvent was evaporat ed
and residue chronmat ographed using ethyl ag% / hexane
to af forded . 25 Method P WD 2006/ 06 L@‘”
PCT/ m@ﬂa 1240@3@3@@3& ~0 |
NR----N NHOHN HN, Cbz HN N Boc NH2 H
88 Boc . Cbz P1 P3 £49 R3G NOMN- ~ O P5 Methhtod 516
P, Step 1: ‘A 300 nL of THE sol uti on 0 g of P1
(R23=n-Pr) was added to a 5 suspensi on 38 g of LAH
in 2 L of anhydrous THE at 0 C. The reaction m xture
is stirred at r.t. for 1 h before 30 m of H20 90 ml
of 15% NaOH was added at O
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C. The m xture was stirred at r.t. for one hour before
Na2SO4 (anh) was added, the m xture was filtered, and
woOherenes21ti on evaporated to give a product whi BOTANE2005/020446
dri ed under vacuo overnight. This product was
di ssolved in 600 mM of DCM and 10 the solution was
added into a solution of oxalyb _chloride (37.3 nl) and
DMSO (60.8 m) in 1.4 L of at -78 C over 40 mn
before Diisopropylethylamne (299 m) vvas added at
-78 C. The reaction was allowed to fj OHC The
reacti on was quenched with 1 L H20 at d the
m xture was extracted w th DCM After r eno
sol vent, P2 (R23=Pr, 106 g) was obtained. TI 5 crude
material was used for next step wi thout purj catlon
Met hod{ P-{ Step 2: To a 1.5 L DCM sol ution
(R23=pr, was added p- Boc-
ani nonet hyl b |l amne (1.1 eq) and sodiu H
861 i acet oxybor ki dedg0l. useq) 94:nd the releyion wag2 523
stirred at r.t. genched
with 20 H20 and content extracted with DZM| After
renmoval of solvents the residue was chropatographed
using a silica gel colum eluted with 3% Me@H i n DCM
to give 42.5 g of P3 (R23=Pr). Method P, [St§
10 M MeCOH solution of P3 (R23=Pr, 110 ng)\wes
hydrogenated using Pd/C (5% 11 ng) at 1 atm of
hydrogen to give product P4 (R23=Pr) after renoval of
sol vent and catal yst. WO 2006/ 065277 PCT/ US2005/ 020446
-125- Method P, Step 4. To a 10 mM DCM sol ution of P4
at 0 C (R23=Pr) was added triphosgene 1.2 eq) and
trieth ine (2.4 eq) and the solution was_stirred at
O Cfor 2 I before the reaction was e I wiit h
DCM H20. Af renoval of the sol vent Ht heoKgsi due
was chromato g@lumgasul a#columﬁ | ut
8% th Et OAc/ ﬁ(@to‘%‘lve ‘“f sold d whi s
treated with 2 in dioxane for 2 h. After renoval
of the solvent, conpound P5 (R23=Pr) as a white solid
was obtained (80 ng).
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10 The foll owi ng conmpounds were synthesized using
simlar nethods: --d H\vO I i NHz HNO I i NHZ HN -

WO 20dd6e27H M ~/\ | i NHS O P5 P6 P7 P8 Met hedT@Si®sm20446
RA1/Om0,1 RRA 0 mk0,1 RRNHZ R R4 m=0,1 \ + HZN 11
NZ DCMHYVY NN Z t-Bu®2H HN-N N-Z SAN O- P=0,1,2 11
p=0,1,2 MeH Il P=0,1,2 n=0-8183-S n=0,1,2 N, R2

n=0,1,2 01 08 @ B (Boc)20 DIEA CH2Cl2 4 RR3 1
1~0 me0, 1 RISCOOH R R O m=0,1 R R*O m=0,1, N N
N-C(ORL5 4 HOBt N N NH 10%°d-C, N, NN-g& Y
n=0, 120, 1, 2 PS-EDC Boc Y P=0,1,2 H2 p=0, Boc. N. R2
N, R2 n=0,1,2 Boc' NR2 n=0,1,2 06 05 4HFAR4O
R3L i mF0,1 HN N NC(ORL5 Y p=0,1,2 N=R\=0, 1,2
oy_”/_Q_\N NH
/\/‘H O\ NH
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07 WD 2006/ 065277 PCT/ US2005/ 020446 -126- Method Q
Step 1 At roomtenperature, QL (R3=Me; R4= iBu) (1.00
warowmnds28 (n=1, p=2, nEl) (1.24 g) in di chl oroOmEISE@EE20446
(30 ML) were stirred for 42 h. This m xture was
concentrated in vacuo to give an anber oil which was
purified on a colum of 5 sirliléa gel (200 nL) eluted
wi th et hyl acet at e/ hexane to give 02 (n=1, p=2, n¥l,
R3=Me; R4= iBu), a colorless oil (1.59 g). Method Q
Step 2 Conmpound @B (n=1, p=2, n¥l, R2=H, R3=Me; R4=
i Bu) s prepared 10 from @ (n=1, p=2,, nFl, R3=Me;
R4= ﬁnusi ng method simlar to net Koy % step 3.
Met h (%Hlst ep 3 Conpound @B (n=1, pt ,”wm=H,
R3=Me; R4="i(B) (%4537 g) in 15 anhydrous N
88#i chl or onet hapeM¢ trgated with di - - but v
di car bonat e ? 88 gf.ﬂs?.\f@%auig. and 539 s34
di i sopropyl et amne (0.66 n., 1.1.equiv.).
resulting solution was stirred at roomtenperature for
20 h before it was diluted wth dichloronethane and
washed with 1 N hydrochloric acid. The dried
di chl or onet hane sol uti on was concentrated in vacuo to
give a colorless film20 (1.32 g) which was purified
on a columm of silica gel (125 nL) and eluted with
hexane : ethyk acetate to give conmpound Q4 (n=1, p=2,
m=1l, R2gH, =Me; R4= i-Bu) as a white\-f 0.74 g).
Met hgeh, N St€p o5 - - Conpound- Q4" (=8, ™ p=2,4m,
g582=H)R3=Me; RASM' Bu)g 0. 540 @) i ne’ §psol Ut e EEOH (20
m.) was hydrogenated W th 10% /C(O.400§)’lat 1 %m 538
for 2 h. The reaction mxture was filtered and the
filtrate was concentrated in vacuo to give 05 (n=1,
p=2, nrl, R2=H, R3=Me; R4='"Bu) as a colorless oil
(0.35 g). 30 Method Q Step 5 Conpound @B (n=1, p=2,
m=l, R2=H, R3=Me; R4= iBu) (0.012 g) and

SR QOHH e

N H o N °
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a R
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(0]

\

860



HOBt (0.005 g) dissolved in acetonitrile (0.8 nL) and
tetrahydrofuran (0.25 nL) was treated with EDC resin
wO0Qo®B65g7 3 eq., 1.53 nmol/g) in a mcrotiter POTAS200¥MR0446
2006/ 065277 PCT/ US2005/ 020446 -127 well followed by
addition of a 1 Mdichlor oet_I:]age_ sol uti on of R15-000H
(40uL, 1.25 eqg.). After the Il was capped and
- shaken for 18 h, the mxture was filtered and the
resin washed=w th acetonitrile (0.5 nL). The c i ned

sol ution cated with Trisamine resin (0.(050 g, 6
eq., 4.23 and | socyanate 5 resin (0. g, 3
eq., 1.53 mmol)/sgy for 18 h before the sol utj S

filtered andiNthe sol vent was renopved in vaguo to give
@ (n=1, p=2,)wpl, R2=H, R3=Me; R4= ' Bu, HAEO= Me).

Method Q SiMp 6. 10 A dichl oronmet hane sgl wtion (1.0
m-) of @ (#=1, p=2, nrl, R2=H, R3= 4="Bu, R16 =
i .0 nm) and

d with tr'gl u%oac I C aci
was shaRén foF 299 beforlg i kHwas 545 546

concentrated. Diethyl ether (0.5 nml)o V\B( added and
G.e NHated in vacuo to give a & S ue, which
pirified on a Prep LCVMS unityto give Q7 (=1,
p=2, nFD~M2=H R3=Me; R4= iBu, 15 = Me). NMWR

: .38, br, 2H, 8 4.56, m B 3.79, m 1
H, 6 3.57, 2H, 8 2.99, m 1 H B 2.48, m 1 H 8
2.04, s, 3H 8 1.95, m 1 H 8 1.5-1.8, m 5H 8 1.5
s, 3H 1.25, m 2H, 8 0.95, m 3H 8 0.85, m 3H
ES LCM5S (nmfe) 309.17. The foll ow ng conpounds were
prepared using simlar nmethods: 20 Cbs. (Cbs. #
Structure MW# Htructure MWW W W O- NP ono O NH

N HN
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5 (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-
10  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)-,
15 R = CH,CH(CHs),) was prepared from N1 (R® = CHs, R* = CHxCH(CHa)p, 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)-,
20  R' = CH,CH(CHs)2) was prepared from N2 (R® = CHs, R* = CH,CH(CHa),, Z =
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para-(CHz)CeHa(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 KQCO3
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,
5  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).

10 The following compounds were synthesized using similar methods:
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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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i.e. R R NN HN)", NR;1§§18((P)23 Pd(dppf)d 2 R1

Br Toluene, HO21 HNN R 4'R2CB, WR R4 R3 OR3 5

nn U3 WIna mcrowave vial was charged Ul (R2= H,
l=Bu, R4 = M) (0.025 g) in toluene (4 ni),
um carbonate (0.035 g), Pd(dppf)Cl2 (0.020 9).
water\ 10 (0.02 nL) and R21B(OH)2 (R21 =

Pg:enyl) (3 eq.) were placed. The vial was
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1078i ve a browh rgstdue 43fhich was purified via a RP Prep
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Me; R21=m oxyphenyl). The foll ow ng conpounds
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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.
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R®=H, R®=Me; R*= 'Bu and R"°=Ph).

The following compounds were prepared using similar methods:
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R4 R14H 1) TFAR3\ f ( R Boc. NOH Bor. N, "~ \

NRL NNRL 2) CSCI2 HNNRy HN+ / OHO\\ S R2 N
w6 2ub/0e27v3 V4  Method V, Step 1: Conpound V1 ¢8B/US2(84/020446

= Me) (14.76mmol e), EDCl (14.76nmole), HOAt

(14. 76mmol e), and DI EA (14. 76mmol e) were m xed with 36

m DCM This WO 2006/ 065277- F88 + US2005/ 020446 - 190

m xture was stirred at RT for 15m n before ‘

3-chl orobenzyl am ne was added. After the reaction

sol ution stirred at RT overnight, it was washed

with sod carbonate (3X), water, 1 NHCl (4 X), and

aq sodi um bilcar bonate and dried over anhydrous sodi um

sul fate. Theé sol vent was evaporated and the 5 residue

was purifiepdHon flash colum to gi =@ g am de product

V2 (RL =03 chlorobenzyl; R3 = R4 = MR) S-¥Bt hod V,

step 2 Co nd V2 (Rl = 3-chl orobe B4 = Me)
1268 33mMmol s 10 gissohjed 1bag 35 anhy s DCMs 476
and cool e 0-52C. Thi ophosgene (9.16mol é)n 1

Ol DCM \];mied dropw se under N2 followed by
DI EA (11.96mmol e). The sol ution was

addi ti
stirred i )xNEle bath for 0.5 h before the - reaction
m xture wa shed with saturated sodi um bi carbonat e
(3 X), brine,¥ and dried over anhydrous sodi um

sul fate. The sol vent was evaporated and 15 residue
purified on-flash col unm using ethyl acet at e/ hexane to-

give the thiohydantoin V3 (Rl = 3-chlorobenzyl; R3 =
R4 = Me). Method V, step 3: The thi o!idantoi n V3 (RlL =

3-chlorobgnzyl; R3 = R4 = Me) was t @ ed 20 with
t-bMdééper oxi de and ammoni um h xi de in MeOH
at for” 48 Ao give conpound VA" RL ="y
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The foll ow ng conmpounds were prepared using simlar

met hod. Qbs. Obs. # Structure MV # Structure MV W
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R3=Me) using two equivalent of LiOH in
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MeOH. The foll ow ng conpounds were synthesized in

simlar fashion: Qbs. Obs. # Structure MNV# Structure
WO O 101 ™ o-~ !'~/v N NH 1423 Nei NPICRAS209/620446

1426 HO 411 412 O INH o 0 OH WO 2006/ 065277

PCT/ US2005/ 020446 -192- HO_ gSI\_IO« N~-NH HO N, ~' H
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3 %@f@j@\w\ 0 R '110
N N\]//NH
O
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Method S
R 0 R 0 m=0.1 R 0 m=0,1
RS > ( m=0.1 1 RS > g ’ RSH ’ 15
N N NH R1550,CI Ne N NSO,R'™ TFA N. N NSO,R
Y p=0,1 ,2 Y P=0,1 s2 Y P=0,1 ’2
_N. n=0,1,2 _N. n=0,1,2 NG5 n=0,1,2
Boc R? Boc R2 Boc R
S1 S2 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

10 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,

15 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).
20 The following compounds were prepared using similar methods:
Obs. Obs.

# Structure MW # Structure Mw
m/e m/e




X1 X2 X3 X4 5 (In the schenme, -Z-NH C(O) -N(R16) (R17)

- is equivalent to Rl substituted by R21, or Rl
weubwiobs2t7at ed by al kyl - R22, wherein R21 and R2BCafUS2005/020446

-NH-C(O - N(R16)(R17) and R15 is H, and wherein Z is

optionally substituted al kyl ene- aryl ene,

al kyl ene- aryl ene- al kyl ene, aI1L@9I"ene- het er oaryl ene,

al kyl ene 10 het eroaryl ene-al kyl ene,

al kyl ene- &y} oal kyl ene,
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het er oar yl , cycl oal kyl ene or heter al kyl sme)
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Met ,
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met hod H Me;, R4 = Bu; Z =
par a- ( (CH2)-) (10 ng) in DCM and sat. NaHCGO3
(1:1 by 5 vol tne) was added triphosgene (0.33 eq) at
r.t. The solution was stirred vigorously for 40
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dried gver anhydrous Na2SO4. The organic sol ution vvas
evaposall to give conpound X2 (R3 = Me;, ;R4 = i-Bu;

= par &- H4 )-). 10 Met hod X, Corrpound
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8 4.25, H629m2H6168 8 1.44, m
, 1H;81.3,s,3H809m1H89=§ 3H8
1o 66, m - 8 0.4, m, 2H 8 0.12, m 29
n e) 386Nl(NH 58 359 1295 é(_< 456 457
o) Y

1256 éﬂ% 358 359 1296 © NNH 456 457



The foll ow ng conpounds were prepared using a simlar
met hod. Cbs. Obs. # Structure MV# Structure MV W
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-199- H R3F35z, ~-N R23 N (In the

schene, z 0 - is equivalent to Rl substituted by R21,
or R1 bsitituted by al kyl -R22, wherein R21 and R22
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R4 = i-Bu; Z = para-(CH2)C6H4(CH2)-) (0.1639nmole), Y2
(RR3 = H R23 =Pr) (0. 1 967mvle), PS-EDC resin

wOQoET2IOl €) and HOBT (0. 2459mmole) in 3.5 RCTAKR2005/020446

m xture of THF, MeCN and DWVF (1:1:0.3) was shaken

over ni ght at RT before 6 eq of PS-trisamne resin 3

eq of PS-isocyanate resin wer¥4added. After 15 6hrs

the reaction mxture was filtered and the resin was

washed with THF, DCM and MeOH. The con‘ol ned flltrate
09 ed and the crude was treatg 40% TFA
d@\m n before the sol vent® rat ed

W“ﬁ ed on RP HPLC syst@f
H'VE %4- l4pBU; 1344= P
, H R23 = Pr). 20 Metho

Step 2: The réact'on soI ution of Y3 (R3 = Me; R4 =

i-Bu; Z = para-(CH2) C6H4(CH2)- R23 = H, R23 = Pr)

(0.030mmol e), carbonyl diimdazole (0.032mvl e), and

DIEA (0.09€mmole) in 0.5 m DCM was shaken overweekend

at RT. The crude was 25 then purified on yeverse

column. to give the thiohydantoin pr oduc@=é,’vm was
conv n,\t |nt N(R2 =H R3=M; R4 B N\?NH

gara R3 = H_ Re3 @ {n
128906/ 065 NFRSST/ Uszoo5‘736204@,% 13350 Tieh folm . 474
compounds were prepared using simlar nethod.
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O-N 1458 413 414 O N f NH5 Method Z0 s NH2 S
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N'Z RL7 RBN)II N"ZR ROR'™ ORr ORO Z1 72 Z3
Z4 WO 2006/ 065277 PCT/ US2005/ 446 -201 (In the
schene, -Z-NH-C(O-N(R16) (RI7)"="is equivalent to Rl
substituted by R21, or Rl Subsitituted by al kyl - ,
wherein R21 and R22 are -N(R15)-C(O- N(R16)(R1l7) and

R15 is m erein Zis optionally sglgé ut ed

alkylen D al kyl ene- aryl ene- al e
al kyl eterdaryl ene, al kylene 5 o NYNH
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het er oaryl ene, cycl oal kyl ene or heterocycl oal kyl ene)
Met hod Z, Step 1: To the solution of the Phoxi mneTM
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obt ai romnmethod L (R3 = Me; R4_03LN para-
( CH2) N N2 eq). The mxture%
overn t b r the resin was filt ang hed
1280+t h Me E (3*36ycl48s) ,13Peng, (x2) H’h ed 484 485
in vacuumto ge resin Z2 (R3 = Me; ' ' Bu;

para- (CH2) C6H4(CH2)-). Method Z, Step 2. 15 To the
resin Z2 (R3 = Me; R4 ="Bu; Z = para-(CH2) C6H4(CH2) -),
swelled in DCM in toluene was added

N- net hylcpenzyl amne (4 eq). The mixture was heated at
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added. The m xture was shaken for 1.5 hours, the
solution was filtered and the resin washed with DCM

wanwee¥t7 The conbi ned organi ¢ sol uti on was 28CT/US2005/020446

concentrated in vacuo to get Z3 (R3 = Me; R4 =Bu; Z =

par a- (CH2) C6H4( CH2) - 15@ = Bn) Met hod Z,

Step 3. Conpound Z4 (R3 = I\/b 4 = Bu =

para- (CH2) C6H4(CH2) -; R16 = Me; 25 R17 = Bn) was

generat%dfromZB(R?,:I\/e R4 = "Bu; Z =

par a- ( HA( CH2) - R16 = Me; R17 Bn) fusing net hod

similax t hogy A step 3. WD 2006/ 065277\ "

PCT/ 05/ 9 ltﬁG -202 The fol | owi ng_ Nrwer e
128w epaf ed usi ng™i ni | anagret bod. 18245t cHur e %@i #490
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533 534 WD 2006/ 065277 PCT/ US2005/ 020446 - 203
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HEN ' NH N--/(NH 1466 0 "H 4257486 1480 o N547 548 WO

2006/ 065277 PCT/ US2005/ 02044 - 204 -No HNN1./ /
H 1467 o N H NH 495 496 1481 o N NHNH 547 548 /-OH N

f 4 Q :
Ots-NQ\\ . Ot&ND\\
N NH NH
F o a 0o \(
. NH NH
442 443 1320 o :5(_< 508 509

0 Q HH A
538 539 H N' |

1289 F

1290 446 447 1330 Ie é(_< 508 509

O
0o 0
1201 éﬂ? 448 449 1331 T xF é@? 542 543

0
§:> N~y
O o: -
1292 jﬂ? 448 449 1332 '§NQNN\(NH 557 558

Method T



1 HH\ HNH N NH 1468 O N' 499 500 1482 o N -/(NH H

551 552 o 0 OO/-OHo N\ HRH s H NH 1469 NH 501
woQRecdéB37N-/ (NH 568 569 NH 0 WO 2006/ 065277 PCT/US2005/020446

PCT/ US2005/ 020446 -205- 0 O N NYiNH 1470 NYNH 507

508 1484 NH 571 572 O NH N O1 N NN 1 SNTf NH 1471

509 510 1485 O NH 593 594 N, ~ NHNHz O NH \ /NH

giH 396 597 14&% OR1J\IH 5L/ 53.8 1486 R o
R3

=0,1 m=0,1
R35/ /( m=0,1 > ( m 0’15 3H 215
— N R
Y p=0,1,2 Y p=0,1,2 Y p=0,1,2
~NJ
oc

n=0,1,2 -
Boc gz B qe N=0:1,2

T1 T2 T3

Method T, Step 1.
To a microtiter plate well containing 1 ml solution of T1 (n=1, p=2, m=1,
5  R°=H, R°-Me; R*= iBu) in DCM (0.010 g) and R™®C(O)R'® (5 equiv, R'5=H,
R'®=Ph) was added Sodium cyanoborohydride in dichloroethane (14.3 mg / mL,
2 equiv.). The well was capped and shaken for 20h before MP-TsOH Resin
(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

: ot
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HJ N1490 h o 513 514 Method AA ci ci O~NH + 0 HNN
NN d HN NN N Boc NN NH AAl AA3 WO 2006/ 065277

PCT/ US2005/ 020446 -207 8, 11° T &hl or 0-6,1 1
" -di hydr o- 5H benzol[ 5, 6] cycl ohepta[ 1, 2- b] pyri di ne (AA2)

(18 was reacted with AAl, obtained from nethod Q
and Qdi) opyl et hyl am ne (14 ul) acetmanitrile
(2.5 ). egyl ting mixture was@eg 650
for 18 h. T néactlon mxture was pl aced og
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5 gel plate and eluted with hexane : ethyl acetate 3:1
to give the desired product which was treated with
WwaQ@becks277 Evapor ati on of the solvent followed BgT/US2005/020446
purification afforded cogpou_nd i’AAB T?ﬁ gol I OO\clnm ngOos
conpounds. were prepared by si ar met hods S
# gtpructure MN;E# Sltoructure Wr)go\/‘é Wl -NN NN \ NH
187 a o NNH 491 492 188 a N493 494 NH NH 10 Met hod
AB R6 R7 1. (R -(+)- tBuSONH2, R6 07 OCSCl2 R6 R7 O
Ti(CEt)n, THE 0 2. CI—BC‘é;g LDA, H2ZNROCH3 NaHCO ,
SCNCI:I—B T|(o Pr) 3, T8O AR1 ABN'CRRCI 2 AB3 3.
R1NH2 Rd(dppHCiBuOOH, )&H40—I MOH ONY
NH NH’gf1 R6. tolRgnd\H,0R6 FW N84 B5
Met hod ?\EA'%ep 1: 7F8ra,eok uti on 5F9~§ //_Rm
(R) (+)R2 hyl ¥Z- pr opagewayd f i naff de @1. 8.3
U2 '
Alternatively, similar synthetic method can be used for the generation of other types

of compounds. i.e.

R2 R2\N

)\ _R'  R2'B(OR),, Pd(dppf)Cl ) R

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



15 1 eq) and ABl (R6=Ph, R7= n-Bu) (3 nL, 9.1 mmol,
1.1 eq) in anhydrous THE WO 2006/ 065277
WwWOCTeWe2005/ 020446 -208 (30 m -) at room t enpeCAUSL@S/020446
was added Ti (OEt)4 (7 nm, 17 mol, 2 eq). The mxture
was heated at 70 C for 24 h. After cooling to room
tenperature, the mxture vvaswﬂo‘ured into 30 nmL of
bri ne under vigourous stirring. The resulting
suspension was filtered fgpeough a pad of Celite and Ob
# he sol iStrasigevashedMwth 5 EtOAC (2 xs@fctale . Themw o
filtrate was washed with ™eine (30 nl), dried m/e

(Na2SO4), and concentrated in vacuo, The residue was
chromat ogr aphed on silica by eluting with hexane/Et 20

(5:1) togive 1.9 g (85% of (R -2- - N-(1-

phenyl \??%Vl i dene) propane- 2-sul fi na 1IHNMR (CDCI 3,

300 6 7.91 (m - 2H), 7.52-7.37 ( 3H), 3.27 (m

1 H (m 1 H, 1.73-1.61 (m 2 .47-1.38 10
1344 2 3170\ 9Hz9 0285 (181 3H).

S| %YW 365 366

265.9. | .24, 7.58 nmn (EZ = 5, To a
solution of nethyl acetate (0.6 nL, 6.9 eq) in
THE (5 nmL), LDA (2Min heptane/ THF, 3.4 nlL,-—& 9 mmol ,

2 eq) was added dropwi se via a syringe at -78 C
After stirring at -78 Cfor 30 mn, a solution of
CT.Ti(G-Pr)3 (1.8 15 nm, 7.6 mol, 2.2 eq) in THE (5
m.) was added dropwi se. After stirring for another 30
mn, a\sol i on of - : :

(R) - 2- -N- (1- phenyl pentyl i den )O opane-2-
sul fg=Haniygle (0.9 g, 3.4 mol, 1eq) (2 m.) was
added gfopwi se via a syringe. The m xturé waswstirred

1345t - 78 @ y 15 ancesblL Coghowssk no startingﬁifpétergﬁl 366

| eft. ted aqueous sol uti on of NH4C eq)
was added and the 20 suspension was warned to koom
tenperature. The mixture was diluted with H2O (50
m-) and stirred for 10 mn. The m xture was then
partitioned between H20O (50 nL) and Et OAc (50 niL).
The organic | ayer was separated and the aqueous | ayer
was em’\r(’w”ded with EtOAc (3 x 50 nl) e &qnbi ned
orga'c llg_?]\yers were washed with bri [
and coRr

trated to give 1.1 g of a awn ol l. 25
1345hr onat pgRap n sizlg‘isc el i Ng
QL ‘s ¢ (7 b

9% Et OAc/ hexanes
met h NH 366 367
3- ((R) - 2- net hyl propan- 2-yl sul fi nam do)=\3- phenyl hept ano
ate as a yellow oil. 1HNWR (CDClI 3, 300 MHz):
57.15-7.07 (m 5H), 3.35 (s, 1 H, 3.19

X

NH
~N""NH R O 0
S
1347 o 299 300 1384 O Q 371 372



(dd, J=16, 5.6Hz, 1 H), 3.01 (dd, J=15.8, 5.5Hz, 1 H),
2.07 (m 2H, 1.71 (m 2H), 1.35-1.26 (m4H), 1.17
w020068%652770. 89 (m 3H). MS(ESI): M+ = 339.9. PPLOSLE5620446
30 7.50, 7.6 mn (E/Z = 1.5: 1) To a solution of nethyl
3-((R) - 2-net hyl propan- 2-yl sul nam do) - 3-
phenyl hept anoate (0.4 g, 1.1 r%?o in 12 nmL of MeCOH
was added 16 ni of 4N HC/di oxane After stirring for
30 min, the volatiles were renoved in vgeuo. The WO
2006/ 065277 PCT/ US2005/ 020446 -209_res{due was -
re-dissghved in MeOH (6 nL), stirred “ '
evapor af ed imto afford 0.30 g (979
( R6=PH ’ as a yellow solid.
0 ) 0TS(br s, 2 7.37-7.12
13%?21 10 54 (s, %?%,%93113@% 1 H,
1.8 (m 2H), 1.1 (m4H), 1.07 (s, 9H),
MS(ESI): M+ = 235.9. HPLCtR = 4.72 min. -
Step 2: Treatnent of conpound AB2 (R6=Ph, R7=n\butyl)
Wi th thiophosgene in CH2ClI 2 in the presence of
aqueous NaHCO3 at O C generates isothiocyanate 10 AB3
(R6=Ph, R7=n-butyl) which was converted into final
product using nethod simlar to Method A Step 2 and
Met hodNFA Step 3 to give product AB5){R6=Ph,
R7=n- b RX.=Me). 1HNMR ( CDCI 3, @@ 8 10.4 (br
57 11 (m  5H), 3.23 Kdd, ND. 6 Hz,

(S, 3M), @48 6ol 1dee 15.8, 5. St%%j I'§71 372

372

2.49 (s, H, 1.78 (m 2H), 1.1-1.0 (m 4

3H). MS(ESI): M+ = 260.2. 15 HPLC tR = 5.09 ¥in. The
foll owi ng conpounds were synthesized using simlar

met hods: Obs. Obs Structure MV # Structure MV W W
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HNN WO 2006/ 065277 PCT/ US2005/ 020446 -210 NH ~ O1NH
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CO, 194 349 350 200 295 296 Br Mthod ACRI NH RA

R3 + RINHOH + HZNCN O NH R3 R4 AClL AC2 AC3 5 The
weoepmiclesi7s was adapted from a procedure by Hul PCTRS25/020446

al, J. Chem Soc. 1963, 6028-6033. Thus, to a

solution of AC2 (R =Benzyl) (0.72 g, 5.9 mol) in ACl

(R4=Me, R3=Me) (1.4 ni) was-d&ded a 50% aqueous

solution of cyanamde (0.31 nL, 8.0 mml). The

reaction was heated with stirring at reflux (-.40 O

for 0.5 h, then cooled to 25 C and _siirred for an

addi ti %Nli6 h. The 10 vol atiles wey e renoved in

1366 | ter ed Ay B ' i l¥7‘.§’09141ro 37he 37g
resi due i ed by col unmm chr omat ogr Musu ng
5-10% H CH2Cl 2 as eluent foll owed by reverge phase
preparative HPLC to give 0.15 g (8.0% of AC3
(Rl=benzyl, R4=Me and R3=Me) as a white 15 solid. 1H

NVR (CH3OH, 300 MHz): 87.35-7.33 (m 5H), 4.71 (s,

2H), 1.46 (s, 6H); 13C NWR (CDCI3, 75 MHz) 6 157.8,
135.6, 129.1, 128.5, 127.9, 104.2, 9.6, 28.8. M

(ESI) me 206.1 (MtH)+. 20 VD 2006/ g65
PCT/ US2005/ 020446 - 212 # Structur

N0 21 205
\NQNH
1357 o 335 336 1394 N NH = 379 380

N
1358 3 O 335 336 1395 Oﬁé/? 379 380

O NH

1359 Q O 337 338 1396



Method AD S\ NH NH2 NCS 1. NBS, CCl 4, by 111' 11, 3P
ONH ONNH R4 R3 R4 R3 2. CH3NHOH, Et3N, THE R4 R3 R4
wWe2006AB27AD2 AD3 AD4 5 Method AD, Step 1: AD2PCRISERN5/020446
R4=t Butyl) was prepared from ADL using nethod simlar
to Method AB, step 2. 10 MethqQd AD, Step 2: The
synthesis was adapted from a $ocedur e by Hussein, A
Q et al, Chem Ber. 1979, 112, 1948-1955. Thus, to a
m xture of AD2 (R3=Ph, R4=tert- Butyl) (0.56 g, 2.7
nmol ) and boiling chlps in CC4 (25 nL) was gfded N-
bronosugcinimde (0.49 g, 2.7 mmol ). The mgjgure was
igted with a 200 watt 15 |ight sourcHNfo ~1 h.

13@91r(3{rmt ogr aphy om:.si Bfta,3gél 1@,97el uting w 5% 381 382
Et OAc/ hexane gave: 0.57 g (73% of 1-@
-isot hi ocyanat o- 2, 2- di et hyl propy|)iefzene as a bei ge
powder. 1H NMR (CDCI 3, 300 MHz): 8 7.63- 7.61 (m 2H),
7.37-7.26 (m 3H), 1.17 (s, 9H); 13C NMR (CDCl 3i 75
MHz): 8 20 139.1, 129.0, 128.9, 128.6, 127.5, 91.2,
45.6, 26.6. M5 (ESI) me 284.9 (MtH)+. To a solution
of 1 -(1 -bronop-1 -isothiocyanato-2,2-d inetiyl propyl)
benzege ,\g,_p 13 g, 0.47 mmol) and the hydrochlLorl de
sal t ofi—N-net hykhydr oxyl ami ne (0.047 M5 7N mml) in
THE was~agdded triethyl amne (0. 1

ture was stirred at 25
13# ter e voI%lAt7| | 888 WdP8 r enove
The resi

e was purified by colum>g !
using CH3OH CH2Cl 2 as eluent to giove 0.050 g (42% of
AD3 (R3=Ph, R4=tert-Butyl) as WD 2006/ 065277

PCT/ US2005/ 020446 -213

5’ vacuds3 384

\ .
N{ NH . HN™ "N~

0= _NH O 5
1362 U)o 347 348 1399 . QD 385
: O

\ NH NH
N N :
O

G o
O
1363 O Q 347 348 1400 Q 385 386
a



W

a glassy solid. 1H NWR (CDClI 3i 300 MHz): 5 7.35-7.26

(m 5H), 3.38 (s, 3H), 1.0 (s, 9H; Ms (ESI) me
a3006begavrH) +. Met hod AD, Step 3. 5 To a sol ut PON/USL005/020446
AD3 (R3=Ph, R4=tert-Butyl) (0.065 g, 0.26 mml) in

CH3OH (5 nL) at 0 C was added a sol uti on of aqueous

anmmoni a (2 mL) followed by-d880% aqueous sol ution of

t - butyl hydroperoxide (2 nL). The reaction was all owed
towarmto 25 C and stirred for 16 h, The vojatil es

were removed and the residue was purified fly reverse

phase HR.C to gitve 2.0 ng (2.2% of 10 ADAN(R¥=Ph,

R4=t grt/LL\ButyI) as a colorless oil. 1H < RCl 3, 300

MHz) B 7Ng b (m 2H), 7.39-7.35 03,23 (s,
13¢H) , ¥ T ) MSg4ESIug M £Hg34. 2 he

fol | owi ng Tpodnds were syntﬁesi zed hyng STmlar 385 386

met hods: bs. Qbs. # Structure O

VW HN NHNH OO NH 202 213 214 2044309 310 NH 'N)~

26-lutidine N NH I m dazol e NH3/ MeOH D&

NH 203 233 234 15 Method AE WO 2006/ 065277
PCT/ US2005/ 020446 -214 s s 1, s 1 NBoc 1 U2 NBOC ff
RJJ, OR J( RN-NH TBS-C RN NH 1) tBOOOH N NH
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s
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02) TFRADCMO 3 ROH R OIBS 3) BOC20 R OH R Orf H2
AE2 AE3 AE4 1 DIEAITHF NH NBoc R N~ R, N~ NH ,
warRbkBes7HBF4 N O 2) TFA/DCM O R O R15 R3  AE5PGEAS2005/020446
Met hod AE, Step 1: TBDM5-O (5.3g, 35.19nmol e) and
i m dazol e (2.4g, 35.19mmvpl e) e 5 added to a
suspensi on of H2 (Rl=Me, R3=cy¢lohexyl nethyl) (8. 2g,
31.99nmole) in 220 Ml DCM The reaction m xture was
stirred at roomtenperature overnight. The reaction
m xture was filtered, and the filtrate was diluted
with 1200nl Et QAc. The organi ¢ phase was washed wth
saturated NaHCC3 3X and brine 3X, and dried over
anhydrous Na2SO4 to give 12g of AE2 (Rl=Me,
R3=cycl ohexyl nethyl), 10 which was used for next step
W thout further purification. Method AE, Step 2: AE2
(R1=Me, R3=cycl ohexyl methyl; 12 grans crude) was
converted to imnohydantoin using conditions simlar
to Method A Step 3, which was 15 subsegugntly treated
thh]S%JTAir1deatroomtemmrMU hrs.

The vent evaporated in vacuo ¥ . 6g of
ap was reacted with NH NH
13d3_0C_a i de_t o3i V5. ESO-Aﬁﬁg-Mm
R3~- - - xylnethJ?).%g tggeéblu Mﬁrifﬁéatioﬁ%z 393
20 Method AE, Step 3: AE4 (Rl=Me, =C ohexyl met hyl

)(8.2 g) was obtained fromAE3 (5.8g) according to
the step 4 of the method HA Method AE, Step 4: 25 To a
sol ution of AE4 (Rl1=Me, R3=cycl ohexylnethyl) ((3.95 g,

8. 38 nmol) O—
\ NH Q
-9 NJ{\!H A
o
C N R
1370 \ N/ . 352 353 1407 Oé@}% 395 396

\

NH
N
AL
1371 Q O p 357 358 1408
oo .

NH
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FF © \EH
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i n anhydrous THE (98 nL) was added

di i sopropyl ethylamne (7 nL, 40 mmol ). WO 2006/ 065277
WOCH6lE2005/ 020446 -215 The reacti on was stir Ped/uSmm®den20446

N2 (gas) at roomtenperature. After 5.5 h, the

reaction was concentrated angl@%e_ crude material was

purified via flash chromatography eluting with a

gradient of 0 to 75% ethyl acetate in hexane to

afford AES (Rl=\e, R3=cyclohexylnmethyl) (2.48 g, 92%.

5 Methqd AE,"nS¢ep 4: To a sol ution of RI5
- (R15Cygl ob NH (10 1) and HBF4 (1 ew N n
y e chlori Q. N gekded™
1so ution = ,O ﬁgicfgﬂ(ghg’;grl nmet h 0 nﬁ?‘:’ 406

0.062 mml) in nethylene chloride (0.5 nL). The 10
reacti on was agitated overnight at rt. Trifluoroacetic
acid (1 nmL) was added to the reaction m xture and the
solution was agitated for 1 h at rt. The reaction was

concentrated and the crude materi al purified via
reverse phaseg I'épar ative HPLC M el i /a7

mn gragi el onyy5 to 95% CH3CN in H2 vvm .8 %

f or mte_ac] O~aff ord AES éRl:ME’ cl ohexyl nmet hyl ,
85 = cy @ t 1536Phe 3¢ bl 1141 n%unds were 406 407
synt hesi zed u§i ng simlar nethod: Cbs. s. #

Structure MV# Structure MWW W W HNN N NH OO0 HN O
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HN O HN O O pO 206 293 294 227 335 336 WO 2006/ 065277
PCT/ U8200/5N020446 '
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-216- NHNNNH-~O~NH ON 207 0, / 295 296 228 H

335 336 HN/ Chiral HN/ HNNI' ~-NOHNO OO 208
wa2e0628&7229 0 335 336 HN HN \-- N N HN O HNPOT/US26D5/020446

209 295 296 230 0 335 336 HN Chiral \~- N NHHN O

--NANH O O 210 295 296 231 0335 336 HN/ HN / N

/' N HNO HN O O O 211 305.3@p 232 335 336 \ WO

2006/ 065277 PCT/ US2005/ 020446 -217 N-/NH NH
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g
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O
1380 Q 6
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Method V
3 3 40 R4 O
TR Fren e mJ R
Boc\N/K”/OH _,Boc\N)QH/N\R 2————») osCi N-Rq N-R’
1 2 HN — HN
"o TS X X
S _N
R2
V1 V2 V3 v

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



O NH OHNA Nonmi O 212 307 308 233 O 337 338 HN/ HN/

HN N ~N OHO N O 213 307 308 234 337 338 HN / Chiral
wollooe/oks27#--N HN O HN O O O 214 ' ~(\ 309 310r2BaS300S/020446

350 HN/ Chia'" NHIlI HNN O OHNA N O 215 309 310
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mix@3® Wa sifred atiRT fAlH5min before 3-chlorobenzylamine was added.

After the reaction solution was stirred at RT overnight, it was washed with
sodium carbonate (3X), water, 1N HCI (4 X), and aq sodium bicarbonate and
dried over anhydrous sodium sulfate. The solvent was evaporated and the

5  residue was purified on flash column to give the amide product V2 (R' = 3-
chlorobenzyl; R® = R* = Me).

Method V, step 2
Compound V2 (R = 3-chlorobenzyl; R® = R* = Me) (8.33mmole) was
10  dissolved in 35 ml anhydrous DCM, and cooled to 0-5°C. Thiophosgéne
(9.18mmole) in 10ml DCM was added dropwise under N, followed by addition of
DIEA (11.96mmole). The solution was stirred in ice bath for 0.5 h before the
reaction mixture was washed with saturated 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 o
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2006/ 065277 PCT/ US2005/ 02044 91219 NHHN G N --
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Method W
0
~ N-R" __LiOH/ -R?
(o] n N—Q MeOH |-|('_)/U\ﬁ)2L N
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
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223 333 334 244 389 390 F FFHN/ HN~ HNN~NO HN
p OO0 224 335 336 245 321 NA HN/CN HNp 0 225
wGB2a0688&77 Met hod AF NBoc 1 NH R NJ RL J( NH RET/US2005/020446
ArOHtBuOK NH THE 0 3 Off 2) 50%FA/ DCM R3 01 R15
AE4 AF4 5 To a solution of tBulK (9.5ng, 0.0848mmol e)
in 0.5nl anhydrous THE was -afed Ar OH
(Ar=m Chl orophenyl ) (13,ul, 0.1273mole) in 0.5m
anhydr ous WO 2006/ 065277 PCT/ US2005/ 020446 -220 THF
foll owed by addition of AE4 (R =M,
R3=cycl ohexyl net hyl) (20ng, 0.0424mvole) in 0.5nl
anhydrous THE The reaction nmixture was stirred at
roomtenperature for 2 days before it was diluted with
1 m MCN treated with 100my MP-TsOH resin and 100rTg
Anmber | yst A26:resin. The resin was

, A
1424 é ‘ 311 312 1427 © O#V 425 426

HO HN
J\’\,¥ \q
N
1425 8 325 326

Method X
o 0

Ry

P e j\ nco HY R )SL i, R )N|\ HNJ(N—R"
P 4 ! 16 ! _

N — N N2 B HNON-Z RIS . HNTONZ RIS
¥ RS R3 R

R (e} R4 o R4 o} R4 (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-
heteroarylene-alkylene, alkylene-cycloalkylene, alkylene-cycloalkylene-alkylene,
alkylene-heterocycloalkylene, alkylene-heterocycloalkylene-alkylene, arylene,
heteroarylene, cycloalkylene or heterocycloalkylene)
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5 renoved by filtration and the filtrate was

evaporated down to give a product that was treated
wonods/068%7%6 TFA for 1 hr. After evaporation of TP&TiUS2005/020446

vacuo, the residue was dissolved in 2nl MeCN, and

treated with 100ng MP- TsOH r;?@ln The resin was

washed t horoughly wi th THF, éN and MeCH, and then
.treated with 2M NH3 in MeoH to give AF2 (R =M,

R3=cycl ohexyl met hyl and R15=3 10 chl orophenyl). The

f ol nds were synthesized using simlar
M%#‘gg)gtru ure MV Qbs. # Structure MV Obs. W W

e vt aotrwi ok
n 0
BU365 Rrse-(QAESHENYS) LA REM ansietNGHE G (38 o

vl ST FPRSLEE97TL PR TA0N o @iy
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)-).

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.

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;
§4.25,s,2H; 6 2.9, m, 2H; 6 1.68, m, 2H; § 1.44, m, 1H; & 1.36, s, 3H; 6 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
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a WO 2006/ 065277 PCT/ US2005/ 020446 -227 ,,f ::NH NH
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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
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393 394 Br NNH O ~ O N-fNH ~ 7. 291 O 357 358 354 0 O

393 394 0,0 NH NNH ~NANHO Br 292 O 357 358 355

NN (157 T 3emd - 2N C(0)-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 (R® = Me; R* = '‘Bu; Z = para-(CHz)CeH4(CHyo)-;
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.
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NaH (10.2ng, 60%in mneral oil) in 0.5m anhydrous
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(20ng, 0.0424mmol) in 0.5nl anhydrous THE was added.
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AB1 CITi(Oi-Pr)3, THF AB2 CH,Cl, AB3
3. HCI, MeOH

R'l
R'NH, OxN<S  tBUOOH, NH,0H,MeOH 0o._ N. _NH
—_—— \f
NH :
DIEA, CHON X < \H
RG\ R7
AB4 AB5

Method AB, Step 1:

To a solution of (R)-(+)-2-methyl-2-propane sulfinamide (1.0 g, 8.3 mmol,

493

OCH,3

15 1 eq) and AB1 (R°=Ph, R’=n-Bu) (3 mL, 9.1 mmol, 1.1eq) in anhydrous THF

494
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N~NH RAN NH O NH 5% Pd/C, H2 UNH - R3 MeOH R3 - ~~

All Al2 To a solution of conmpound Al (Rl=Me,
we2ews/088277 ( 34y, 0.105mmol ) in 25. met hanol ( 1Par)uSums/020446

added 10% Pd/ C (5nmg). The m xture was kept under an H2

balloon for 1 hr. After filtration of the catalyst,

the filtrate was concentrat ed®?@8- get crude product.

This residue was purified by RP HPLC to get conpound
(30Mn2) af RicrivdemR@ratuBivas Zsitgpd Ti(DE)), (Dsky V2 v, O\d)) The

. 085277 PCT/ US2005 020446
miiegas Eeaicd §F7QRR Tohan M iorssip: 10 g0 tespaiafure, the
ml)&tﬂ)e wébs %uféﬂ lrﬁ%‘%osrﬁLJo? biPie urﬁié)r’wg?ouilﬂué §hrr%§) Thé-rédulting
Summwgs wéteeeog%@m anﬁﬁi Qfs&ﬁlgeﬁnﬁ thersalighwagiwaghed with

e b P RS AL 150e 3640 el s

and\ebitertiratiet W vadlrd. Phdledidte 2@ aondBdglaphed @BZilié8dy
eluting with hexane/Et;O (5:1) to give 1.9 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



NONHNH N-I NH 377 299 300 382 489 490 WO
2006/ 065277 PCT/ US2005/ 020446 -237 0 Nov H NH 0' NH
wa 206d/08527378 N) | NH 450 451 383 N-NH 503 504 €CO/USN0S/020446
NC-, ~I ONNHO ONHN 379 462 463 384 gNr H 516

" 517 O Method AJ R NHBoc R_NH N/ O NO NH 1)
BuznBr, Pd(dppf)Cl2 R3 THF, 9% R3 Br [ 2) 4N HC/

di oxane \ /[ ) )
residue was re-dissolved in MeOH (6 mL), stirred for 5 min, and evaporated

again to afford 0.30 g (97%) of AB2 (R°=Ph, R’= n-Bu) as a yellow solid.

"HNMR (CDCls, 300 MHz): 39.01 (br s, 2H), 7.37-7.12 (m, 5H), 3.64 (m, TH),

3.54 (s, 3H), 3.31 (m, 1H), 2.09 (M, 2H), 1.8 (m, 2H), 1.1 (m,4H), 1.07 (s, 9H),
5 0.7 (m, 3H). MS(ESI): MH* = 235.9. HPLC ts = 4.72 min.

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
10 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.
15  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




5 AJ1 AJ2 To a mxture of conpound AJ1 (Rl=Me,

R3=n-Bu) (70ngy, O0.165mmmol) and butyl zi ncbrom de
wO20@AaH2770. 6nmol ) was added Pd(dppf)Cl2. The RCXUSR®S/020446

WD 2006/ 065277 PCT/ US2005/ 020446 -238 was degassed,

seal ed and heated at 55 C for 1 day. The m xture was

diluted wth CH2Cl 2 and NH3/HZO The organic | ayer

was separated, dried, concentrated, and purified by

RP HPLC to get product which was then treated wth 4N

HCI / di oxane for 30m n to give conmpound AJ2(R =M,

R3=n-Bu) (12ngy, 5 25% . OCbserved MW (MH) 302. 1~ 1H

NVR (400 MHz, CD3OD): b = 7.32 (m 3H), 7.22(3?1 1

H, 3.19 (s,(/f?“lqﬂl—b, 2.65 (m 2H), 2.20 (m 2K, 1.60 (m

2H), 1.38 A), 1.24 (m 2H), 0.92 (m 6E). The
foll ow ng und was synthesized in a sinflar
f ashi on: . # Structure MW# Stru e MW W
19¢ 1l 11 N 1249 3864Nx 1861 518 519, \' NH 3083 464
302 ONH 10 Method AK RINH N ml,ﬂt;\l H O ~NH :
Pt/ C, CONH R3 Conc. HC 3 o
,H OYH\/\/
B -
HN™ N g%
NH
O HN N
191 259 260 197 ° 537 538
NH o N~
HN” N~ \ "
© J“L“gg

192 333 334 198 Ay 537 538
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R21 MeOH R2Z1 R AM AK2 To a solution of AKlL (R =M,

R3=n-Butyl, R21=n-Bu) (9ngy, 0.03mvol) in nethanol (1
woiposwas27added 5% Pt/ C (5nmg), Rh/C (5ng) and ceaT/USkOE/020446

(0.05mL). 15 The m xture was kept under H2 (50 psi)

for 2 days. After the filtration of the catalyst, the

filtrate was concentrated t02dét' conpound AK2 (Rl=Me,

- R3=n-butyl, W 2006/ 065277 PCT/ US2005/ 020446 -239 R
"=n-Bu) Cbseryed MV (M+rH) 308.1. 1H NMWR (q:DS
3.16 (s, 3H,11.80 (m 6H, 1.26 (mpyNEHN,
6H). The fHNT OowHng conpounds were synt hgsi zd usi ng
simlar KNObs. Obs.  #. Structuréy # Structure

INH M N-mobo HNN O 387

391 392
2006/ 06

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. "H NMR (CH3OH, 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)*.
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-240 Method AL 0 0- O Pt02, 0 NH2 NH2 0 R3H2 Conc.
HCl R3 (Boc)20 R3 Br MeOH N CH2C12 N N H Boc ALi AL2
wabL&e/0652vet hod AL, Step 1: To a sol ution of coORPDWSE05/020446
AL1 (R3=n-Bu) (418ng, 1.39mmmol) in nethanol (8nl) was
added Pt02 (40ng) and conc. HCl (0.4nl). The m xture
was hydrogenated (50psi) ferR12-day. After filtration
of the catalyst, the filtrate was concentrated. The
crude residue was basified to pH=1 1-12 by 1 N NaCH
g1his 105({?&&&:@‘9 was gt ract g Whjeh ethyl acetate. The
organl c layer was separated, grl ed, and concentrated
to get con;pound AL2 ( R3=n- Bu) (316rrg, 100% . Met hod
AL, St ;Ezllo a solution of conpound AL2 (R3=n- Bu)
(SOOrTg, in dichloronethane (6m) was added
(BOC) 20 A1 45mm|) The m xture 15 was stirred
ooft RT for\ 1. 5hr I t HBS d|Iut? 65 Wi th water and
di chl oro - The organic [ayer was separat ed,
dried an ncentrat ed to get compound AL3 (R3=n-Bu)
(464ng, 100%. Method AMNH R NH RAN NH O NH 4N p NH
R15CCCI O NH R3 HC/ R3 di oxane R3 CH2Cl2 N N Boc

H R15i1 20 AML AM AMB Method AM Step 1:

Method AD
\ S \ NH
NH, NCS 1. NBS,CClg,hv  N— N—¢{
Jo. — L O__NH —> O__NH
R4 TR? R “R3 2. CH3NHOH, X <
. . Et3N, THF R* RS R* RS
AD1 AD2 AD3 AD4

Method AD, Step 1:
AD2 (R%=Ph, R*='Butyl) was prepared from AD1 using method
similar to Method AB, step 2.

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
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): §
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
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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Compound AML (R1=Me, R3=n-Butyl) was treated with 4N
The m xture was concentrat ed
woai@@ssoonmpound AM2 as an HCl salt 25 (Rl=Me, PCT/US2005/020446

HCl

R3=
6 =

2H),

(m

i n di oxane

n-Butyl). Observed MWV ( MtH)

fo

r 2 hr.

470.1; 1H NMR (CD3OD):

7.28 WD 2006/ 065277 PCT/ US2005/ 020446 -241 (m
4.80 (m -293-4.56 (m 1 H), 4.00

6.96 (m 3H),

1 H, 3.64 (m 4H),

a g?faﬁgl écmd 1HH)1MF2

(s

d|c

CrlioHEls 89 0, gl

follawgd%& ey @ayews;aolww ok Eputyd

élb m/%z

S4Bt

3.37 (m 2H),

3.12 (m 1 H),

@@C(”BO@I\M)-I %7%5(7‘26rﬂ")H23§8 H)
;/é z) e J( 5 3 ﬁ')ﬂs

t1h Iﬂ\/t Step 2 To a soI utlon of
corrpound AV (R =Me, R3=n-Butyl) (3~.~ %9.068mmvl) in

wa%ﬁl)ed 8 warf ?J 2$

an&dhe ges,ﬂuq mas;g.tbnfleg
AD@n(\R
7.

2H) ,

m) was added acetyl

chl oride (5ul,

e mxture was stirred for 2 hr. It
vvasTbraesoldtld)lmbéADﬂ (RP=EH2 B'2texb Butyd) (065 30.26r mardlcin

ae%%'Hﬁf?ﬁbﬁﬁ%ﬁé AoRta S
rgpenaideve (4QOThereaction
a%ﬁ) sl,_tdrf%c?ﬁ)r(ﬂﬁ(h 1Tt’1'3 v I‘éﬂ%%%é‘ﬂ r%'ﬁlioved
geyﬁ{se phgse U%@ mlvq 2 me 25,@%) of

1 PH) R42te4=t78(lm ds dikcolo?lce?d cﬁlan%NMR ED0I: (300 Mlz) § 7.47-

Aty Aot oo e 39, T Pt mezos

# Structure MNV# Structure MV W W NH o
o~ NH N 394 O 252 253 397 NH 469 470 r N N NH

The following compounds were synthesized using similar methods:

(MGH)S
,N

202

203

Structure

HN

e

o}

NH
N 'NH

Mw

213

233

Obs.

m/e

214 204

234

Method AE

Structure MW

NH
N~

O__NH

Obs.

m/e

310



O WD 2006/ 065277 PCT/ US2005/ 020446 -242 H O- N NH

NH NH (NH 395 O N 252 253 398 NH 498 499 HONO
wOR2006/65227NH O N 1 NH OLNH 396 NA NH 456 45PCB3292085/020446

NH 511 512 O nNrH O Method AN NH R® N~NH N-~ Et 3N,

NH + O NH NaBH(QAc)3 OR3 R s R15 R3 DCE H R15-( Rils

5 AN2 AN3 To a sol ution of cdhpound AN2 (RL=4- N- ((x-

phenoxyacetyl) pipe ridinylnethyl, NFéS:n- But yl ) (28ngNBoc

i S oc
1 0506mmol ) i Ny ] D TEO )
o TBS-Cl rh‘NJ( niwuoon  BayA 20 RN
NH 100-%01 NH NH 2,6-lutidine NH
Imidazole NH3/MeOH _——>DCM
o o] 2)TFAIDCM O 0
R3 R3 R3 R3
OH oTBs 3)BOC,0 OH OTf
H2 AE2 AE3 , AE4
lDIEAITHF
. NH : NBoc
1 R‘I
R\N/Z( \N/«
NH 1)R'SOH/HBF4 M
o 2)TFA/DCM o
. 3 R3

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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di chl or oet hane (2ml) was added butyral dehyde (5. 3ul,
0. 06mmol ), triethylam ne WO 2006/ 065277

WOCTeWe2005/ 020446 -243 (8.4ul, 0.06mmol) andPCT/US2005/020446
NaBH( OAc) 3 (18ng, 0.084mol ). The m xture was stirred
overnight. It was then dil ut e wi t h di chi or onet hane
and water. The organic |ayer 2R separ at ed, dr| ed
concentrat ed ang purified by RP HPLC to &Ht
Theyreactionapas shieed Wnpsr Pedoas) r@ﬂrﬁ@ﬂhgﬂmp% eBlﬁfWSS h the

PR o o 5B B

chronzgographgiglytiray @8h @Engradidnt of 076 75% eyl acétis if mexane to
m 3H), 3.50

afrotty AS (RS, R iotonid Mot By (22810927 65 (i 3 1)
2.38(m 1 H, 2.05 (m 2H), 1.95 (m 2H), 173(m
5H, 1.39 (m 8H), 1.10 (m 1 H, 0.99 (m 3H, 0.92
(M méthod NE, Biepfa! | owi ng conpound was synt hesi zed

gf :rﬁct ure %Opﬁtm meﬂgﬁlﬁ_}yp (ﬁ{ﬁw 4 WEQ:MW,\%%V ) in

anh@Bols BRAhyA6Ae 40D righ~Bts A2 vﬁa%%%%%d)ggdo;dﬁdn HHAB54R1=Me,
1 S
B%pb\lggglggqtggl@ px%],l@ O62 m5mo in methylene chloride (0.5 mL). The

reaction was agitated overnight at rt. Trifluoroacetic acid (1 mL) was added to
the reaction mixture and the solution was agitated for 1 h at rt. The reaction was
concentrated and the crude material was purified 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 MW
m/e 4
NH HN /
J N
~N""NHo— HN__*~0
O
205 0 267 268 226 \ 335

=N /.
}—N
HN 0 H o)
o) 0
206 \:f 203 204 227 Q 335



R3Mgcl + R&CI CuCl,LiCl RR4 0 THE O AO01 A02 A03 A
m xture of copper chloride (2.06g, 20.8mvl) and
woibdsioam7chl ori de (1.76g, 41.6mmol) in 100mM ®CT/TSEN05/020446

was cooled down to -78 C. To this mxture, 5 a 2.0M
solution of AOL(R3=n-butyl) (1 OM, 20mmol) was added
gradual | y. The reaction was-wdBred up to -60 C, and

A02 (RA=mBr-Ph) (2.9m, 22mmol) was injected. The

m xture was stirred at -60 C for 15 mnutes and t hen

qui ckly r%Ma up to RT by renoving g dry/-i/ce bath.
The reacthﬁn,\hqas gquenched with vvaterd/ l\F)Jé«aul-HCCB
Af t er addi £Xon of di et hyl ether, a | ot—of Ju)

n filtesxed.oobr omg he bi phasi
t he org nic layer was separated,
concentrated-and purified by silica gel

chr omat ogr aphy. (10% Et OAc/ hexane) to get ketone AO03
(R4=m Br Ph, R3=n-Bu) (3.93g, 82% . Observed MN (MH)
241. 1, exHt nmas%¥=240. 01. 'H NVR (400 MHz H|\CDCL3) 6 =
807(m 1%‘N 788(m 1 H, 7.64 (m 1H)7\— .34 (m
1 H, 2. 94N GH, J= 2Hz)171(m2H)HN .
2H), 0. 950/, \3H, J76Hz) The fol | owzng dierones were
20mde accyrdi to Met hggs 9296 St gwture@ d MN 335 335

335 336

Exact nass H Br 242.1 241.01 N yhod AP
0 O RBMyC R4 . OH RA N~NO- RA R 3 AP1 AP2\AB3 WO
2006/ 065277 PCT/ US2005/ 020446 - 245-
HN / HN /
. S
HN 0] HN 0
: o 0 ”
200 — 205 296 230 Q 335 336

210 /\\ 295 206 231 o) 335 336

.0 0
211 O 305 306 232 335 336



Met hod AP, Step 1: To a solution of AP1

(R4=3- Bronophenyl ) (5g, 25mmol) in 5 dichl oronet hane
wO20slopsaer e added N, O di net hyl hydr oxyl am ne  PCT/US2005/020446

hydrochl oride (2.56g, 26.25mwl) and

4- et hyl nor pholine (2.95nl, 26.25mvol). EDCI (5. 04qg,

26. 25mMmmol ) was then added po'rgréhvvl se. The reaction

m xture was'stirred at RT overnight and vvas then

quenched with 1 N HCl (60nil). The m xtur

extracted w t|NHli chl or onet hane. The orgapic I er was

washed w t N HC and 10 brine, dri ef ove 2504,

and conceyxabldd to give the Winreb a

(RA=m B hemmyl ) (5.96g, 98% . OCbser

224 1, s\ 243.399. 80§ NMR3( CDCl =o7 78 337 338
(m 1 H, w 2H), 7.24 (m 1 H), 351

3.32 (s, 3H) This material was used in the step

wi t hout purification. Method AP, Step 2: 15 a
suspensi on of magnesi umturnings (1.19g, 48.8mmol) in
30nl of THE was added dropw se a sol uti on of R3Br

( R3=cycl ohe tl\ﬁyl) (5.73m, 36.6mml) iH \Zgﬂ of
THF. After ag ityon of half of the solution

brom d S crystals of iodine W@e
initiam ' '

Hdat evol ved.

ction. The mi xture begaup 0 dy and
e rest 38f 3B sA3Mt i on'br de was 337 338
added 20 dro The m xture was sti re€d for
- 30 mnutes and Then was cooled to 0 C, and AP2

(R4=m BronoPhenyl ) (5.96g, 24.4mmol) was added. The

m xture was stirred at RT for 3 hr and then quenched

with 1 N N=I®§ur7rti‘3'li’"‘I no residual My(0) was |ERt{. The

phases was geparated, and the water |ayer was) N
extracted N & her. The conbi ned organic |8

i 3O i ne, 25 dried, and concentrat@Hd

2daude

) i'ed by S0%i caochrageat ogeg
Et OAc/ hexa @» get ketone AP3 ( R4A=m BhonpP
R3=Cycl ohexy4€et hyl ) (8.:06g, 100% . OCbserved W (I\/H-H)

205.2; exact mass 294.06. "H NVR (400 Mz, CDCL3): 6
8.18 (m 1 H), 7.85 (m 1 H), 7.64 (m 1 H, 7.33

(m 1H, 2,94 (t,, 3H J=7.2Hz), 1.70 (m 9H) 1.63

(m 4H). z&N Verhod AQ WO 2006/ 065277 PCT/ USZOO 1020446

HN 0 QQHN N—
i 0
215 ~ 7 309 \4):(@ 349 350

349 350

"HN. ' HN
N N
HN__~0 HN_ >0

>LO ‘ ©
216 309 310 237 d\/ 349 350



- 246 CN RA + RB L. RB~R4 OA0 A@®B A04 To a -78 C
solution of AQL (R4 = cyclopropyl) (2.55 g, 38.0 mmol)
wonooethes27hy| et her (100 m) was added AQ@B ( R3=ReBWB2((03820446
m, 1.5 Min hexanes, 57 5 mvol ). After 45 min, the
cooling bath was renoved. After 3h at RT, the reaction
was quenched by dropw se addidlBon of water and then
diluted further with EtOAc and water. The phases were
separated apM the aqueous |ayer was extrachgd wth
Et CAc (2X). TT}el\brgani C portions were conbil';?dN washed
e

wth brine, i edo over MgSO4, and concentr oThis
crude resid ®S subjected to columm 1% o)

o¢fIr omat silicaggel .519% 3 % 2/ hexanes) t&g 350

provi de t he d ed ketone o7

R3=n- But yl ) i7 g, 20.4 mmol , 54% 1IH N CDCl 3)

82.52(t,J:72Hz 2H, 1.90(m 1 H, I.57 (m 2
H), 1.30 (m H), 0.98 (m 2 H), 0:.89 (t, J= 7.6 Hz,
3 , 083|(lm 2 . 15 Method AR 2 R1, R2NH2 N. R N
A NH R1, ‘?—N{\ tBuOO—I SN NH R4 NR5 R4 R5 B2
AR2 Met ho @R mpound B2 (Rl=m Cl -Rfy ', =M,
R4=i - but yl g 280 R5=benzyl) was conver o AR2

L R1=m &L - pHlededhyl , Ra=Me, Ra=i-butyl #nd\ R5=benzyl )
i ng o~ step 3.3%he3®d| | 8M ng coppdunds were 353 354
ed

synt hes g simlar nmethods: # St ure MW Qbs.
(bs: ‘
HN / \ NH
% \
HN. o 0 NH
O 4
219 q 321 322 240 go 361 362
NH HN N/
N™NH HN. N0
2670 :
220 321 322 241 O)\/ 363 364
\ NH
N
o NH \N—(NH

221 Z\ 322 323 242 °\—©—o 363 364



# Structure MV W& W WD 2006/ 065277 PCT/ US2005/ 020446
- 247 N\ / Nj / \ NNNVNNH 403 NH 396 397 407
we4aMmeNss272 NH N\ / NN H N 404 NH 354 NA 408 PCRyUSEO05/020446
3832 NA aNH O , —-0o NN _ 405 ~ NN(NI 477 NA 409
446 NA NH aa O1 / \ N 4%g%~,.-.NYNH46O NA NH
Met hod AS WD 2006/ 065277 PCT7€52005/ 020446 - 248
O ~-Ra AS5 R3xN | to OCl2- R3 Ni NaH, THE R O 1N HC

| R300 WgA HBCNPN CH3 Ra N' v THE Il O HN. t
J &

cl -N
N° "NH 0 HN 0]
J O
222 329 330 243 363 364

HN /
o« Hrz_ )
)=NH o) °
sty
223 333 334 244 X‘Q 389 390
F
Fr
HN, 7/ HN.
N N
HN 'e) HN 0

0 ,
224 \O 335 336 245 321 NA

HN /
N
HN_ *~0o
o
225 Q 335 336
Method AF
NBoc NH
LA RLA
N N
NH 1) ArOH/tBuOK NH
o)ﬁﬁ‘ THF _ o%ﬂ
R3 R3
OT# 2) 50% TFA/DCM O-pts
AF4 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



AS1 AS2 AS3 AS4 H2N NH2 11 NEt3, N, Rl abs. EtH

Ass O Ra 44 R3 HNYN.RI NH Method AS, Step 1. AS5 To
wa 200606827¢ of AS1 (R3=Ph) (3.94 g) in toluene paO/USRY05/020446

was added thionyl <chloride (1.61 m) and the

resulting m xture as heated under reflux for 6 h

(until 5 HCl evol ution cease@R0-The reaction mxture

was kept overnight at rt before it was concentrated
THFﬁonm@bywdu@meof(Am Rj= MasR&dqéﬂbm«ylmef@ym(QOmge

0.0483mg38E e GPIE el HIGT FRe Meadibhmiile §8s Ried s
rooftideaberbitliiegoed daye bdher it h@s@ﬂ%@@wﬁﬁ'ﬁﬁlll\ﬂ@d‘@ﬁeat%d with

concentrated in vacuo to give AS2 (R3=Ph). 10

100rg Mip-disOH ragin Asg {0Qsepiymiperyed $2§) resty s resin was

5 rert BN AUBR S b i P i iesaoum to v g praictths
was teaieziowith )50%15 Fadded hr60Vteraaliapor dijoir ofd'EFA nn wbuo the

0.132 f
resifyo s, Sosnl e b S e G A afdaled e G MR TH rsin,
ThePRIsin agnessHat wersudriPWvRArHIE! RECNTBRd ‘Mé@F’I Ehthen treated

sol utionwas' concentrdted in vaguo to give
with 3l Nile in Maathtangive AR G <dde dﬂepfa!chxhewlmthVW@El °=3-
nd eluted with CH2CI 2 to give AS3 (R3=Ph,
10 Chl&bﬁhgﬁ%?Ph) (Myashita, A, Matsuda, H, Hi agaski no, .
T., Chem Pharm Bul I ., 1992, 40 (10), 2627-2631). 20

oedfo'of WIng cgmpounds were synthesized using similar method:

A Obs. - Obs.
# Structure Mw # Structure . Mw
m/e m/e
)TH NH
o o—<
246 \_ 316 317 300 g ' 365 366
jj\H 72\ NH
N~ 'NHN \NJLNH '
° e
o o]
247 316 317 310 365 366

\H (/_‘/5 NH
~N" “NHN-7 N NH N
248 0 316 317 g 08 366 367



Hydrochloric acid (1 N, 1.5 ml) was added to AS3

(R3=Ph, R4=p-CIPh) in THE (10 mM) and the resulting
weabastoesrr7was stirred at rt for 20 h. The reacPCoOMWS2005/020446

m xture was concentrated in vacuo and then partitioned

between CH2Cl 2 and H20. The dried CH2Cl 2 was

concentrated in vacuo to gi v&2d fesi due whi ch was WO

2006/ 065277 PCT/ US2005/ 020446 -249 placed on

preparative silica gel plates and el utegmMth

CH2Cl 2: hexane H1 to afford AS4 (R3=Ph

Met hod ASp ‘$é14 5 AS4 (R3=Ph, R4=p=

and rret hyl Nildine, HC (AS6, R= M

] xed Et 5 ' tr
2{3 t en ted(}g rElfg'éfluﬁ(:bfor 367

resu t ‘m xture was concentrated a

partltloned bet ween CH2Cl 2 and H2O. The dri ed CH2CI2

was concentrated in vacuo to give a residue which was

pl aced on preparative silica 10 gel plates and el uted

wHNWGh%WleaHmd%SW%% R4=p- Cl Ph

and R =Mg) f ol | oWl ng conpounds wgpe,synt hesi zed

usi ng si m [ penHret hods: Obs. Cbs. # St ur i
truture%“)\/\@ NAN 41 0/029 NH

250 NN N a1 265 6 £3% 03 0 NNHo 366 367

HN) I | ~NAN 412 0 265 266 421 0O 32 26 -0

\ B
NH ‘ )
251 @O 329 330 314 2 367

" NH ’ H

H,N
~NNH O@ ~\" o
252 O , 330 331 315 z 366 367
NH H N==
OH /

~N" "NH O@ N NHO
253 O)_to 331 332 316 )_% 366 367



WD 2006/ 065277 PCT/ US2005/ 020446 -250 NH NH Br ' N AN

~NAPN S 413 O/ 271 272 422 0 343 344 NH NH N N N Br
wa2d06@6eR7271 272 423 0 343 344 | AH N N N N BPC2AS21@5/020446

279 280 424 O 421 422 Br NH O NAN PH 010 | o'~ N 416

O/ 295 296 425 0 482 483 NI-&d}élNO\H _oy 417 0 295 296

426 0\ / o 512 513 NH a ~H HN 418 0 299 300 427

Br - 000 560 561 WO 2006/ 065277 PCT/ US2005/ 020446

-251 Met hod AT o
NH N
A \JL; g
NNOO N NH N/
OH

254 O)—EO 331 332 317 0 Z 366 367

\ .
NH Ne__NH
- o< T
N~ "NH NH
d O—@—F O
255 333 334 318 Q 367 368
F
a
' NH \
~N""NH F o NYNH
4 e . NH
O -
256 © d 333 334 319 /@:0 367 368
A _ Q
N _NH No_NH
o< T 0
NH g NH
257 Q/ © 333 334 320 ©/ 0 - 367 368
F F
\ HN, H

O N \ o
F NH . I
258 ©/o‘ 333 334 321 369 370



Boc. 0 0 15, R15 N NaOH MeOH BOCC. N O OH 1) R NH

Boc. NONR16 HNN/n HNN)n EDCrA 16 esin ~--~ R

we20@/08344 2) TFA/ DCM R3N (N n

AT3 Method AT, Stepl: AT1, prepared using a nethod

simlar to Method H, Stepl,2 and 3, (n=4, R3=R4=n-Bu)

(0.146 g) in MeOH (3 'm) and 288 NaCH (0.727 nml) were

~stirred 10 overnight at rt. The m xture was

concentrated and then partitioned in water (pH -3,

adj ust using conc. HCl) and Et OAc. The dr}\]edNﬁt QAc

| ayer concentrated in vacuo to aff oD (n=4,

R3= &tﬂ Met hod AT, Step 2: 15 Conpounck? (n=4,

R3=R4 %U@_ﬂg)ln I\/IeCN(ln1) S i i
DC r 9)

2d§ and n- butylam ng‘m?l% ﬁ? R16 -butyl) (0. 00}77!51

rr1) e reaction was. carried out o ight at rt.

bef ore Argonaut PS-NCO resin (0.150 g)!, PS-polyan ne

resin (0.120g) and THE (2 m) were added and the

m xture shaken for 4 h. The 20 reaction m xture was

filtered and resin washed with THE (2 m ). The

conbi ned ar ga,ql c phase was concentrated i n vaguo

before t 'F‘qéldue was treated with 1 Nodel ¥n MeOH

NH foll owed by evaporation of Nrlent to

gi ve AT3 = =R4=n-Bu, R15=H and R16£&n ).

260- 5 @ %I | o conpsaands4ier &23synrRest 2ed g 371

sim rrethod # Structure MV Qbs. SRs\ /# Structure

MV W WSy :

\
N _.NH
o< F \
NH o NYNH
NH
o) s :
261 340 341 324 371
U]
N
\ 4 HQ
NH NH N
. o) N\f Jj\ \
A NH ~N"TNH
262 /@/0 340 341 325 o% 372
NZ >
NH \
N NH

J | o |
~N" “NH S(NH
s 0 ©
263 343 344 326 372
(@)

RA0O R4 ~0 5 ATT/UAT®S/020446

372

372

372

373

373



WD 2006/ 065277 PCT/ US2005/ 020446 - 252 -N O HN

N-NFI p HN 428 ~N~-NH 0 324 325 436 400 401 O -0 O
woloos/e527M~-NH H ~ NH 429 0 N 325 326 437 p 408C#@82008/020446

ko H430 ~ O ON 338 339 438 ° 414 415 0 OHNTr_j HN

431 N O 339 340 439 o ~N'| 421%24 415 NH p HN NxNH NH

432 0 366 367 440 0 0 420 429°WD 2006/ 065277

PCT/ US2005/ 020446 -253 H HN H

\ N

NH
N_-NH .
e < %
NH
. o) 0]
264 343 344 327 372 373
NH
@)
\
N\(NH \
NH
NH o"F

o 0 o)
265 343 344 328 /lL /©/ 372 373
NN

\
° \NYNH o NEN-H
NH
266 343 344 329 @ 373 374
| T 2,
N

HN : "
N~ "NH O\© o=" ‘r\il/:’
0O o ‘< )
267 344 345 330 g 373 374
| NH
NH 0O N\f

268

344 345 331 375 376
O/



N~NH \~ O O 433 368 369 441 428 429 oo H NHa H

434 No 380 381 442 ~0 444 ' 445 ~ "~-NN O/ \ H N
wWo236068827383 443 458 459 Method AU R15 O H2NPOHZIS2®%1020446
KOH O R15 + 1i HZO2/EtOH. 16 NR- - ~R1 R 1s \ . HNW
\' /Il NH AUl A2 AU3 5 A published procedure was

adapted (Varga, |.; Nagy, T-22Rovesdi, I.;

Benet - Buchhol z, J.; Dormab, G ; Uge, L.; Darvas, F.
Tetrahedron, 2003, (59) 655-662). AUl (R15=H, R16=H)
(0.300,9), prepared according to procedure 10

descri jed by Furniss, B. S.; Hannaford, Ao '."‘,f@m’th,
P. WNGM Tatchell, A R, WD 2006/ 065277

PCT/ Y5 2 @ 4 -254 (Vogel s Textb
260r gapn St ry. 5tis4ed. skngdmRn: W
7

g), 50% KOH

ppl O 1035), AU2 (HCG salt, R =Me) (
(0.305 m),
}\| NH \N NH
0 o
o) 0 o .
270 ?/ 345 346 333 Q/ 875
HO SN
\
N-NH \
O NH
0
271 345 346 334 /dELQ 377
a
/O
g \
Y Ne_NH

o
o .
272 @ 345 346 335 o) 377
0 cl

\
0 0
h e
F .
0 O
273 ‘ 347 348 336 377
c

376

376

378

378

378



30% H202 (0.115 m) and EtOH (4.6 nm) were heated in a
seal ed tube for 2 h. Reaction m xture was

woamm@masxr7at ed and extracted with CH2Cl 2. The dpCEa@S2005/020446

organic 5 solution was concentrated in vacuo to give a
resi due which was placed on preparative silica gel
plates eluting with CH2Cl2: M@A-9:1 to afford AU3
(R15=H, R16=H, Rl= Me). The follow ng corrpounds wer e
synt hesi zed using simlar nethod: QObs. #
Structure #yptructure MV W W NH '\V:INNH N NH 444

O/ I 1 (o= 5(266 448 0| S 285 286 -~ NH NNHd) 1 449
al |- 3Q ‘ NH NH -- NNH--

27480 4 809 31Q %JE& / -, @ §'5 288,
10 7 PCT/ USZO /020446 5 Met hod AV
Boc. N BocxNHN P-, R' , HN~ OH HN' k OH HN(N
+01R3'~‘C]\|HR3R22DCMR30\IR22

NH A \
\N NH o=
NH
275 @ 349 350 338 /@[O 383
a ~a :
s . N__NH
~N""NH cl NH
I o
276 349 350 339 qi__ 383
£F
NH \
N_ . NH
~N""NH 0 \I\l‘/;
c
(@) (@] c . .
277 D 349 350 340 @o 383
c
N
~N""NH c i

o
s G( 5 |
278 Q/ . 349 350 344 \Q/O 383

384

384

384

384

384



RR ORAV1I AV2 AV3 AV4 5 Method AV, Step 1: In a
m crowave tube, AV1 (R3=Me, R4=Bu-i) (0.0012 g). and

wWaAYRe(0R22x0OPh) (0.0059 m) in isopropanol (2 nmPETAE2005/020446

placed in a mcrowave at 10 125C for 5 min. The
reaction m xture was concentrated in vacuo to' give AV3
(R3=Me, R4=i-Bu, R22=0Ph). M=#d{od AV, Step 2: AV3

- (R3=Me, R4=i-Bu, R22=CPh) in CH2CI2 (1 nml) and TFA (1
m) was 15 shaken for 2h and the concentrat ed in
vacuo r?_PI purified on Prep LCMS to afford V4NQR3 Me,
Ra=i - a\i R22=0Ph). The foll owi ng corrpoun

synt hasi ted inmAa simar fashion. M Cbs.

Struc ucture WV\é WWwe TO of NH O

oAH O R 45‘1 379 - 2416 H NH Q" NH
352 6068 397 WO 2006/ 065377 e tr00dnpdoass 266
Methot”AWR2 R2. NN ~ Rl R21 B( OR) Pd(dppf)ClZ RL

NH \

- J\ o NYNH

N NH F : NH

O 2 O o)
O/ 351 352 343 383
F .

\ \N NH
o o~
NH NH
F
C[O 351 352 344 @ © 383
' a
F &
N N - JY
b o

NH ) NH

o
/@:0 351 352 345 OD/?LQ 383
F . a ‘

283 ©/O 351 352 - 346 ©/ © 383

384

384

384

384

384



Br HN N Tol uene, HO R21 HN )", N, , R4 0 K2C03, WR4
30 RBR nn Method simlar to Method U was used for

woOho®/o652ansf ormati on. The 5 foll owi ng conpounBeTWSR®S/020446

generated using simlar methods. The foll ow ng
conmpounds were synthesized in a simlar fashion: Qbs.
Obs. # Structure MV# Structdf&- MW W W NH NH Ik
HN N HN N / \ 0O 454 ~ 341 342 458 347 348 S, NH
NH JL 1 HN N-- HN N 455 341 342 459 359 360 F NH
HN) N HN@ " "IT/ 0 OHN 456 \ 342 343 460 323 324
WO 2006/ 08‘5 NRCT/ US2005/ 020446 - 257- NH, NhfF\IE'H- H N
O NH NH

284 Fj@/o 351 352 347 © \©/\° 385
F ‘ N\
N _NH
. N o
O . :
285 Q 0 351 352 348 Q 385
F
F
\ NH
No __NH
o< F ~N" “NH

NH
S Hvq

286 \Q/ 351 352 349 W/ 386
L ﬁ

\
N__NH
o< F NH N7"S
: 'y
~N" “NHO
o
287 @k 355 356. 350 387
N

' NH
d ;LO
o}
288 )—% 5 356 351 __ [ 387

386

386

387

388

388



O N HN 457 342 343 461 i \ H 294 295 N Method AX H

Cbz OHOHOHO " NO-Pd/c Cbz' NO 1) NaBH4 Cbz'
woOl206/06k27N O R4 K2C03 _ R4 2) AS R4 + R4 t - BrODES2005/020446

ChiralPak n n 0O n OHn "OH AX1 AX2 AX3 AX4

Rh-Catalys Rh-Catalysti H2 H2 HO HO Cbz' N O Cbz'

NO- RA HRANOHnNn'OH 5 AFWAX6 Mthod AX, Step

1. Aliterature procedure was adapted.(J-Q Yu and E.J.

Corey, Organic Letters, 2002, 4, 2727-2730). To a 400

m  DCM sol utijon of AX1(n=1, R4=phenethyl) ( \%fg{,.p\rrs)

in aice &ON Mh was added 5 g of Pd/C oww), 50 g

of potassiU rbonate and 100 ml  of anhy
t - BuOCH. Ttbe yXtwure was stirred in aig f
28®f ore Was ut ed3sd t lB5BCV3end v@é

ter3e3 394
The r¥sidue after renoval of organic | vent and
dryi ng was chromat ogr aphed usi ng et hylﬁacet at e/ hexane

to give 25 g of AX2 (n=1, R4=phenethyl). 15 WD
2006/ 065277 PCT/ US2005/ 020446 - 258-
N NH
¥ \
NH o NYNH

NH

0
o
290 q/ 357 358 353 /©/O 393 394
Br

) N._-NH
~NH o T

& o
291 357 358 354 U 393 394
S\

NH \
No-NH
e o~
: Br
- 292 0 ( 357 358 355 @O 393 394

~N"“NH '
203 © 358 359 356 ©/ 399 400
F



Met hod AX, Step 2. A solution of AX2 (4.5 g, n=1,
Rd=phenethyl) in MeOH (50 m ) was treated with 0.4 g

wohodsmds2rm bor ohydri de and the reacti on was st PCTAS2M06020446

30 min before the solvent was renoved and residue
chromat ographed to give a mxtrue of AX3 5 (n=1,
Rd=phenet hyl ) and AX4 (n=1, '@—Ophenet hyl) whi ch was
separated using an AS chiral pak colum eluted with 8%
| PA in jexane (0.05%DEA) to give 2.1 g of AX3 (n=1,
Rd=phenkthyl) as the first fraction and 2. meq]‘H AX4
(n=1, ‘ i, IO Met hod
n=1
399

RMeEphenet hyl ) as the second frafti
AX, St o 200 nl nethanolic sol utd o
2d#4=phenet hyl N (2.2 g) z93d 359 357 #o
1,1 (d| -1 - pr-epyl phosphi no)ferroce
(1, 5-cycl ooct adi ene)rhodium (1) tetraffuoroborate
(0.4 g, 0.57 mmol ) was hydrogenated at 55 psi
overni ght. The reaction was concentrated, and the
brown oil was purified by silica gel 15yghromatography

to yield AX6 (n=1, R4=phenethyl) (1. 7g)/u\ The foll ow ng
compounds weke generated using sim|arNmgtthod. H OH O

HOHOH i NOChi NOCOGChi N O Chi O \N O
H H %4 OH OH AX7 AX8 AX9 AX®0 AX1Q Chi
29§ O"NO pod AWSAD 2806/ 88527 400

PCT/ US2 /020446 - 259 HOHOO® O@V\'NH
RhPd/ H2 H O—)
v NH o]
N -NH
~<'T; | G
0 ﬂ o} o@
296 o YQ 358 359 359 400
NH,
N__NH N
N NH
T ath
NH . NH
297 UO 359 360 360 HN_O 400
| e
Y g
N
\ Y

0]
. O NKI F
O
298 /@?LO 359 360 361 401
“o
g

400

401

401

401

402



n OHn OH AY1l AY2 A solution of AYl (n =
5% Pd/ C
woasiegasken in a Parr apparatus at 55 psi
was flushed with N2,

mol ),

The vessel

5% Rh/ C (1. 59),

“filtered through a pad of 5 c
concentrati on AY2 was obtai ne

(0. 59)

1; 1.5g, 3.4
in AcOH (30 nlL)
f or PBTHISAVS/020446

and the reaction was

jte.

After

ich was carried on

wi thout purification. Ms me: 312.0 (MtH). AY3 was
generated uging simlar method. H O Cbz' OK.,.H
"OH AY3 1& od AZ R1 N-Boc Rl N-Boc RI15yRIndNH R1
HE)RINGHAZSO\IHONHSRQ- R3 + \'
R15 HO - O DCE, McOH n n 27 “IEA RLNG
AZ3 AZ4 Method AZF\Stepo1l a
n=1, B5%=M=s60R3382cCycl xyl et hyt") 401

(0. 44,0 1.01 mol), generated fromAY2 using Method
C and I\/EtLQod H Step 3, in DCM was addgdFDess-Martin
Peri odi nane (0.880 g, 2.07 mmol ). The reaction was
stirred for 3 hours at roomtenperature. The reaction
was quenched with H2O and diluted with Et OAc. After
renoval of the organic phase, the aqueous |ayer was 20
extracted wi\th Et QAc (3x). The conbi ned orgapi G§ were
dried ( N i | tered, WD 2006/ 065277 O

PCT/ US2005/ 46

O 0O
300 359 360 363 401
F.'
O F F
F
N_NH
o) \f | NH
NH o=V
NH
301 Q/ 359 360 364 405
c
I/o
N NH \
o< T . NN
NH NH
Br
302 360 361 365 411

O
O

402

402

406

412



-260 and concentrated. The residue was purified by

silica gel chromatography (0- 100% Et QAc/ hexanes) to
weieloth6#2Z2 (n=1, R =Me, R3=2-cycl ohexyl et hyl) POTABB005/020446

g, 0.94 mol, 93%yield). Ms nmfe: 434.1 (MtH). Met hod

AZ Step 2: 5 To a solution of AZ2 (n=1, R =M,

R3=2- cycl ohexyl ethyl) (0. Olr?g3 0.025 mmol) and AZ5

(R15=H and R16=m pyridyl nethyl) (0.0067 niL, 0.066

mml) in DCE (1.8 m-) and MeOH (0.2 i -) vvas added

AcOH (4 drops) and MP- cycanoborohyd ride rﬁ

g, 2.42 NigNH The reaction was agi

hours at i enperature. The reactio

with 7N N 10 and solution was_Xj
once @i on, e resjdue i fi
3(1%7P Cg 4% [ 7N N q%b I\/b / hexanes) t 4 415
furni &actl on 1 and fractl on 2 Wmnch, after
renoval of solvent, were treated with % TFA in DCM
for 3h at r.t. to give AZ4 (n=1, R =Me 0
R3=2-cycl ohexyl et hyl, R15=H and R16=m pyri dyl net hyl)
(0.005 g, 0.009 mml) and the AZ3 (n=1, R =Me, 15
R3=2- cycl ohexyl et hyl , R15=H and R16=m pyri dyl met hyl)
(0.012 g, 0.022 nmol) respectively. The foK, \NHNQ
conpounds weke.Ngenerated using simlar m® : Qbs.
Cbs. # StPWcfyre MV# Structure MV g NH NH
O NH Ho- ~! 462 V H 333 334 504 NJ
304H %@6 N_\348 34%gp05 3kh H 4¢0 4 H NH417 418
WO 2006665277 PCT/ US2005/-020446
o}
\N NH
\N NH ©
S NH
NH
O
305 /l:::[jzgi;<i:> 363 364 368 ‘ ' ' 417 418
G G
F1-F '

0 \'\]; o Ka
o ;1 )
363 364 369 421 422



-261 \ NHONNHO.... N-NH N "OH 464 H_( " H
374 375 506 H 410 411 // v\ NHONNH- ONNH N H
waabo6N6527374 375 507 HA10 411 ~~. H NH \ N NH RET/OSbidsmR0446
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Method AG
NBoc NBOC NH
21 N , N
NH _R*-H/NaH NH 50%TFA/DCM NH
THF o - (o)
° R3 R 1o . R Loy
oTf R2' R
5 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.
10 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-,
15 R'=Me, R®=cyclohexylmethyl) (49.2 % yield).
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Method AG, Step 2:

AG1 (R*'=PhS-, R'=Me, R®=cyclohexyimethyl) was treated with 50% TFA
according to the Step 6 of the method H to give AG2 (R?'=PhS-, R'=Me,
R®=cyclohexylmethyl).

The following'compounds were synthesized using similar method:

Obs. Obs.

# Structure MwW # Structure . Mw
m/e i

NH NH

N "NH ‘ ~
30
372 315 316 374 g 337

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

mle

338
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(R —cyclohexylmethyl

Method AH, Step 2:

A solution of AH2 (R%=cyclohexylmethyl) (1g, 2.86mmole) in 12 ml
anhydrous THF was added to a suspension of 18-crown-6 (0.76g, 2.86mmole)
and 30% KH in mineral oil (1 .169; 8.58mmole) in 4ml anhydrous THF under N2,
The mixture was cooled in ice-bath and R*Br (R*=3-pyridylmethyl, as a
hydrobromide salt) was then added. The reaction mixture was stirred in ice-bath
for 30min and at room temperaiure for 2 more hrs before the reaction was |
quenched with 2ml of HOAc/THF/H,0 (0.25:0.75:1). The mixture was diluted
with 40ml EtOAc/H.0 (1:1). The aqueous phase was extracted with EtOAc 3
timés. 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 N
0 s 112 o NH
Al Al2

To a solution of compound Al1 (R1=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
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= NH 425 426 6N WD 2006/ 065277 PCT/ US2005/ 020446 -
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245.15. "H NMR (400 MHz, CD3OD): & = 7.59 (m, 2H), 7.36 (m, 3H), 3.17 (s,
8H), 2.17 (m, 2H), 1.27 (m, 4H), 0.86 (1, 3H, J=7.2Hz). '

The following compounds were synthesized using similar method:

Obs. .
# Structure Mw # Structure Mw Obs

m/e m/e

N A
NH :
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375
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O K NH %‘R'Q—\N-(NH
NH
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377 299 300 382 3@ 489 490
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Method AJ
R! NHBoc R NH
\ N—(
0 N NH
1) BuzZnBr, Pd(dppf)Cl, 0
R3 THF, 55° C R3

Br
2) 4N HCV 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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was degassed, sealed and heated at 55 °C for 1 day. The mixture was diluted

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 NN 518 519 385 N 301 302
& oANUNH
10 .
Method AK
Ry, _{NH R _<NH
o~ NH Pt/C, Rh/C o~ NH
B R3 Conc. HCI R3
R?! 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.

mle

Obs.

m/e

NH — N
N N O’Qﬂiﬁ‘/
: o
387 O 277 278 391 6 . 391 392

hH ” N MM
-~ N/U\ NH O%J_Jl\l/ ‘ .
| 291 202 392 (S 391 392

#- Structure MW # Structure Mw

388

\ NH
-
O NH
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NH
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Method AL
0~ - pto,
‘ ) NH
NH O 2
O\ o 2 Conc. HCI R3 (Boc),0 /RS
\ .7 N
N |
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—im 15 oA NH
0™ 4NHCY _ O R™coc RS
R dioxane R3 CH,Cl,
N
N N 1
Boé H R 5“&
0
AM1 ANM2 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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BA3 5 Method BA, Step 1: BAl, prepared according to a

literature procedure (Terao, ofq Kotaki, H Imai, N

and Achiwa K. Chem cal and Pharmaceutical Bulletin,

(2 &t By 20 R IRE SR ARl TR G0 S b33 (4.

3. spc(m usaoewmmme) 30@(@ 19) a@eel(rn 1+H)NQ 72(MandER.38 (m,

Or ani c

| of
1H)0?e1rﬁ Eﬂ) 5?5%? %‘g' 1T7§§Q%§SB bﬂgdﬂsﬂeﬁ)) ) 0.9 r&l\@k‘lb;m 3)
for BAZ2: 142(s 9H), 4.06 (d, 4H), 4.09 (s, 1 H),

4.18 (s,
5 Method AM, Step 2:

To a solution of compound AM2 (R'=Me, R%=n-Butyl) (8. - 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
m/e . m/e
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2H), 5.62 (d, 1 H. 5 Method BA, Step 2: BA3 was
generated from BA2 using a literature procedure
wdeswrocked by Wnkler J. D.; Axten J.; HammacRCAUSEN05/020446
Kwak, Y-S; Lengweiler, U.; Lucero, M J.; Houk, K N
(Tetrahedron, 54 1998, 7045-7056). Analytical data for
conmpound BA3: Ms mfe: 262.1,2264.1 (M+tH). 1H
- NVR(CDCI 3) 1.43 (s, 9H), 3.98 10 (s, 2H), 4.11 (d,
4H), 5.78 (d, 1 H. Method BB OR S RL NS H2N O NH |
RSCNR- OO R3 + HN n Boc BocN n Bo \/BB;L/BBZ BB3

TFA/ DCM FADCMRUNS RNS + R3 & ONHH n HN
) n BB4 5 Method BB, Step 1; 15 Co und BB1 (n=1,
R |ve =cycl ohexyl ethyl ) was converted to.BB2 (n=1,
R =Me,” NB3=pj | ohexyl ethyl) and BB3 ( R =M,
R3=cycl bh d via asilica
gel co ‘ d with Et OAc in Hexahe/(ONH15% . WO
392006/ 498 499
N NH
0]
N
/<o
H
o~ @)
NH 0
oy
N
396 J\jl\H - 456 457 399 Q N
N NH NJLNH 511 512
) 0o

Iz
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Method AN

Rl NH RlN—<NH
N—< Et;N, o NH
?L . N NaBH(OAc) o
R16 R15 R® DCE / )
M
- N 15
H R J\R16
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



-271- Method BB, Step 2; Conpound BB4 (n=1, R =Me,

R3=cycl ohexyl et hyl ) was generated from BB2 (n=1,
we200dmssR3=cycl ohexyl et hyl ) using 20% TFA i n Dedr/USkm®s/020446

foll owi ng conpounds were generated using simlar

method: 5 \N-/SANS\ S Noyg AN O NH O NH H,,.H

HN HN BB5 BB6 BB7 Method BC %? SRISRL NH N --

(@4 Spemito Enf NaR AL 48 o' dedifaal sEhe shgpie. s st
ovefmg’pb Uihala8@2er( dituied RithMich IBPaiee afeeanyd Rlal. T%dorganlc layer
SR 1% P PP A GRS ALDYSRB LG thigel GNEB(R'—d-
asbﬁéngxyacetyl)p|per|d|nylmethyl, R°=n-Butyl, R"°=propyl and R'"®=H)
5  (5.4mg, 17%). Observed MW (M+H) 526.1: exact mass 525.37. '"H NMR
(CD;0D): & = 7.28 (m, 2H), 6.96 (m, 8H), 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).
10 '
The following compound was synthesized using similar method:

Obs. ‘
# Structure Mw # Structure Mw Obs.
mle’ m/e

N NH .
N~ N
O ,\\NH .
\\\\ Le NH
N 308 309 402 - 525 526

\ NH
N

_.(
\\\\ 0 oNH
N

401 308 309

Method AO
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5 Compound BC3 (n=1, R =Me, R3=cycl ohexyl et hyl and
R15=m Pyridyl) was obtai ned from BC2(n=1, R =M,

we&2emyesiohexyl et hyl and R15=m Pyridyl) using mrerhsenos020446
step 3. The followi ng conpounds were generated using a
simlar nethod: # Structure MV Qbs. Obs. Structure MV
me W WO 2006/ 065277 PCT/ U285/ 020446 -272 0 N NH
HalHi o HH552 4r 374 375 574 N 411 412 o O HNy1N
O HNIN O 553 N_,388 389R% 761 Ncd@ifilLidil7REOR® N~/ NH M
NH NH NH O H Rmgeu*o 388—'3’5%"576 416 417 H- ~
HN ON;-o 555 ~7--yN 388 38 77 0 416 417 0 1~/J
WO 2006/ 065277 R/ US2Q@p/ 020446 -27R03

A mixture of copper chloride (2.06g, 20.8mmol) and lithium chloride
(1.76g, 41.6mmol) in 100ml of THF was cooled down to -78 °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,' 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
\
r\|| P 242 .1 241.01
0
Method AP
O 0 R3MgClI O
/”\ - R4J\N’O\ 4J\
R*" TOH O RY "R®

AP1 AP2 AP3
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Method AP, Step 1:

To a solution of AP1 (R*=3-Bromophenyl) (5g, 25mmol) in
dichloromethane (10ml) were added N,O-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
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N 425 426 e2N WO 2006/ 065277 PCT/ US2005/ 020446 -2 06
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ON NH N~ NH NN NH - 246 -
' RS__R*
RQCN + RQLi —— Ef
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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NNNH HO O H,\HO 566 N 404 405 588 N 425 426 N
wOR60cNsE2MH O O NH N NH H 567 O N 410 411 589COUN20028620446

426 e2N WO 2006/ 065277 PCT/ US2005/ 020446 - 276 NNH

ONHNH O "NH Hip, 568 N 410 411 590 N 430 431 O\

NH\ NH O NHO "NH H H5694K-411 412 591 o N 430

431

N\‘(NH N__NH
403 Q/\/ NH 396 397 407 ( L(H 340 NA
G .

b N__NH :
H 354 NA 408 - 382 NA
a NH
‘ c

477 NA 409 Ny M 446 NA
NH ,
(@] : (o]

Method AS



HNH N1I' HONHS5;ro 70 O N 411 412 592 N
4(1)3gl\l;1f39 oNN\ NNH NH O NH NH 571 | \ 411 412 593 0 ~H
wOl20064887439 y WO 2006/ 065277 PCT/ US2005/ 020486 T/US2007/020446
ONNHNNH H'" =HpNH v ~HS572 N OO 411 412 594
N 439 440 N N N-f NH ONpjgHLIL 573 N 411 412 ON

e--, Method BDRlSR SRI -/ NH

\—R4 AS5

3 o

_So¢, O NaH, THF R .

“alL O R3J\ X @ T ROy R
0

toluene
A HaC-N - CH3 R*

AST AS2 AS3 AS4

Hsz/NHg NEt,

NJ 1 abs. EtOH
R
A
AS6
R* 0
R3
HN_ N.
b
NH
AS5

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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\N- NN ONHONHONHR3 RZER3 HHH HNRINR1L5 n

Noer n nO O 5 BD1 BD2 BD3 Method BD, Step 1;
wQaanpmdid7 BD2 (n=1, Rl1=Me, R3=cycl ohexyl et hyl 2BQ@US2005/020446

R15=Ph) was obtained from BDl (n=1, R2=M,

R3=cycl ohexyl et hyl ) usi ng l\/la‘tztz1 N Step 1. Method

BD, Step 2; 10 Conmpound BD3(n=

Bl SR B B4

affardiABd (RbePindRf -et 2. WD 2006/ 065277
PCT/ USéOOS/ 020446 l?1-278 The foll owi ng conpounds were
generated using a simlar nmethod: # Structure MWV CQbs.

b MV Ve V& . | ~ ONNHON\H ~ NN
%t%&“@é%@%%m 441 596 0 S N

AS4 (R°=Ph, R*=p-CIPh) (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. .
# Structure MW # Structure Mw
m/e
&g
419 0] Q 299
NH NH
411 0 Q 265 266 420 309
N "~ NH o—
HN N O
0]
412 : 265 266 421 Q 325

Obs.

m/e

300

310

326



O 460 461 Method BE R~ S RL SRLNH N--f NNNHO
NHONH OR3-~-RBR3 HH HRLI5 RI5 N~yN HN n
wer6eM/065217R1) n O O 5 BE1 BE2 BE3 Met hod si RCTAIS2106/020446
Met hod M was adapted for these transformati ons. The

fol |l ow ng conpounds were ger_l% ted simlar nethods. #
Structure Qbs. Cbs. MN# St ture MW W W NN NH
NIrNH Nuy* HOO "NH -N\ I x H597 O 405 406 598 H

N 439 44G" 0 Method BF WD 2006/ 065277 NH Br

PCT/ US2Q05(02a¢46 -279 RL S R1 /'S RL Mt
Cs P,
413 O 271 272 422 0 Q 343 344
N

NH ' H
N° "N Y\ NN O Br
S
414 O 271 272 423 O Q 343 344
J\J]\H NH
NN O NN O Br
o)
415 O Q . 279 280 424 Q 421 422
. Br
NH o—

482 483

N
416 O Q 295 296 425

Ej\ ,OY'O/; N O\ '
[s]
205 206 426 ﬁ t 512 513

o) Q 299 300 427 S 560 561
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15

20

NNV ONHONH NHOR3BRR3IRIHBFS HH HN)

gl\mﬁl ;D n RI~-N n n R16 R16 BFl1 BF2 BF3 Method BF,
were/0&527et hod simlar to Method T, Step 1 waBCUAS2005/020446

for the synthesis of BF2 (n =1, Rl=Me and
R3=phenet hyl , R15=H and R16= 5o|r_opyl). 5 Met hod BF, ;
Step 2: Method simlar to method L Step 3 was adapte
for this transformation. The followi ng conpounds were
generated using simlar nmethods. Cbs. Obs. #
Structure MV# Structure MWW W NH p NH HNY NOH
599 H 376 377 604 N 397 398 N Nf NHONH O --r-NH

HH.. 600 N 390 391 605 N 397 398 &N_
Method AT
t o4 | | 15 | R15
Bocn 0 B°°‘ OH 1) R I"\l Boc\
S ) NaOH/MeOH R15
HN N7 /n HN N EDC resin H
B N N
R® RO 2) TFADCM g3y |
R4 0 R4 o) R4 o
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



WD 2006/ 065277 PCT/ US2005/ 020446 - 280 N-f NH O NH

ONH 601 HH .. 390 391 606 N 397 398 N - ~ NH ~N-NH

wolko@/ost77H , . H 602 N 390 391 607 N 411 412 NECHNUSMH05/QR0446

42

429

432

NH 603 N 397 398 N Method BGO O ONZOH =~~ R3
Step R3 R15 HO 01, BGlL Bf Met hod BG 5 To a
solution of BGL (n=1, R3=cyc o%exyl ethyl) (0.136 g,
0.31 nmmol) in CH2C 2 was added 2, 6-1utidine, AgOIf,
and butyl iodide. The reaction was stirred at room
ten‘parature for 96 hours. The reaction was filtered
thro MO 2006/ 065277 PCT/ US20 /%f\(i% -281 pad
o

of Cel nd t/he sol ution was cevicgntrafed. The
resi due rified by ‘ N)LNH
8 324 325 436 o 400 401

O)_\_LHEJLNH | : O‘E)_\_\”‘;L

N
o] 325 326 437 & 406 407

Z

\ 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



silica chromatography (0-100% Et OAc/ hexanes) to

furnish B& (n=1, R3=cyclohexylethyl, R15=n-butyl)
wO0QobAs5g7 0.25 mol, 80% vyield). M5 me: 426PAT/US2005/020446

(MOBu). 5 The follow ng conpound was prepared using

simlar nethod: OHONZ ON BG Method BHHO R

ZSt 1150NH 15 RBR-Z FB0l.. 0, n ~n BHL BH2

Step 2 NHRZ SR2Z Nf N NS O NH Step 3 OKNH O\H

R5-H1I5 RBR3 O-RO HR-,H1 O n1l nn BH5

BH4 \BH3 :

O—\—II_\1

HN R H
O)_\—\;N)\\NH @/\/ m
433 e 368 369 441 . 428 429

N P o N/[\t
H
434 o 380 381 442 © 444" 445

o) o

S e,
ﬁ{x\—r\?_ﬂ ”&\{;&n
435 g 382 383 443 ¥ 458

459
Method AU
X

150

(o) HoN._ _NH; 50% KOH, R > o
. /m)l\/\m e * ?\1'/ HZAOZIEtOH
R N 1 g1 — M-R1_€HN N\R1
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.,
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0O Method BH, Step 1. Conpound BHl (n=1,
R3=cycl ohexyl et hyl and R15=n-butyl) (0.060 g, 0.12

wanlejoesatd 5% Pd(OH) 2/ C (0.040 g) in Et OAc (1 RUYT/USEDOSI020446

(0.2 n.) was stirred under an atnosphere of H2 for 20
hours at room tenperature. TBS reaction was filtered
through a pad of Celite, and fie sol uti on was

d., The. 5 prod ' BH2 (n=1,
(voEE Vexkiakir dAghcal o Ghomisyn) bucsl. Canaman aiww York,

1Ss1eR 308 2SR MRIACLSRHLA A, 0o LS o 0

30%8H20E(81, 15RBY @ BNy hy) warechditEdin busedidd Watse for 2 h,

e St oBEhlEed ah i o WHhE MHGIE LTS HES0 organic

Et OAc/ hexanes to yie

lupiohi v Faltt t '
solutiohi Wwas oRverfidtb§ 3 I gu% %@f(\ﬁ%:@gs‘?&é’w\évﬁdm%s placed on

prepayatiye sina el patgs elutingreit=eHQiyMpCiH p0l. @B82ffard AUBTR'°=H,

160 1_pp% yield) and BH3 (n=1, R2=Me,
R @ﬂéy_j@ﬁéxyl ethyl and R15=n-butyl) (0.008 g, 0.020

milhe fbliéwingedampolntds Wode évmhesi%a%wsc_; similar method:
R3=cycl ohexyl et hyl and R15=n-butyl), me: 409.1
MtH) . For BH3 (n=1, R2=Me, R3=cycl ohexyl et hyl and
R15=n-butyl), M5 nfe: 409.&."%9 (MtH). 10 Method BH, Step
3. Conpoupd .BH4 (n=1, =Mbs. R3=cycl ohexyl et hyl and

# R15=n-bu${/}\13tur(e0. 032 &Wo.,p,gs nfol ) was %'ﬁ'ﬂﬁiﬁﬁ ed to MW
BH5 (n:]\,H R2=Me, R3=cycl ohexyl et hyl and 5=n- but yl)
(0.016 ¢, 0.043 mmol, 57%yield)using a hod sim | ar
to MeyodnHA, step 3. M nmfe: 392.1 (wﬁQS The

pag-tempund was generated using L ar

444t hoOr ure b # Stplctur €| Ve
W O H H %%%66 3348 392 63 ' 285
NH
\N/U\NH
. o,
449 O 309
NH NH
~N" “NH -
w ST ST
446 _— 280 281 450 Q o 309
NH
~N""NH
t S
447 0 | / 285 286

Obs.

m/e

286

310

310



391 392 ON~- NHN H 609 011'0 391 392 Met hod BI
WO 2006/ 065277 PCT/ US2005/ 020446 - 283 OHp ONZ O
woOl2206/08507 , ;10 B11 B12 A solution of Bl1ll ( OPOR@SN05/020446
0.040 mmol) in DCM (1 m -) was degassed using
freeze/ punp/thaw (4x) nethod. At the end of the fourth
cycle Crabtree's catalyst wa265added and the system
was evacuated. Wile thawi ng, the system5 was charged
wi th hydrogen gas, and the reaction was stirred at
room tenperature for 3@ urs under an H2 at nosphere.
The reaction was conce ‘? Vand the brown oil was
purified by reverse phase HPLC to furnish B12(0.011
g, 0.022 mmol, 5%y|eld) M5 me: 368.2 (MtH). 10
Bocet hod BJ R ~f0 RL ~PREIN R O N ° N- N~ p~NH P¥NH p

il l}\/Rp_zl 3 18y, 1 BJ2 Bl I\/E,SSM on
Mg USQeB s s g el gt
AVA AV2 AV3 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).

The following compounds were synthesized in a simlar fashion.

M Obs. .
# Structure # Structure W Obs

w m/e w m/e

/ Ohg;& NH @‘Ol\g;NDo\\N\ﬁ"H

451 > 378 379 - 453 - ‘- -~416 - 417

452 396 397



A mxture of 2 m dioxane solution of BJ1 (Rl=Me,
R3=Me) (140 ng, 0.5 15 nmol) generated using Method

wekKodsiefy71l & 2, indole (1.2 eq), potassium t- PBUMUSXI0E020446

(1.4 eq), Pd2(dba)3 (0.02 eq) and

2-di -t - butyl phospi nobi phenyl (0.04 eq) in a sealed
tube was irradiated in a mo? ve oven at 120 C for
10 mn and the m xture was separated via a silica gel
colum to give BI2( Rl=NdetheMyY (0.73 ng). 20 Met hod
BJ, Stgp 2 BJ2(Rl=Me, R3=Me) was converted to BJ3
(R1I=MBX R3=Me) using Method BK, Steps 3 & 4.

Mass fo o5 ( R1=Me WO 2006/ 0652
PCT/ US2 /gzﬂ446 R BRI BAPRHBY:  uerur o Moy NR'

%H iH 14NN 318 sxoluenez HyOMet hod BK_O ~|§ﬂve 2N N

ZCO K \MWNE N Lawesson'
R3 R4 BK1l BK2 BK3 S\3S o)
tB NHHCI N-/ MOH N-~ ~NH + ONH NH n

Method similar to Method U was used for this transformation. The

5  following compounds were generated using similar methods.

455

456

The following compounds were synthesized in a similar fashion:

Obs.
Structure MW # Structure MW
m/e
JI\iH
NH
HN™ "N—
HN N
® (o
O Q 341 342 458 Q 347
=
g4
NH NH

0 t
Q 359

Q 341 342 459

NH
HN™ "N™

0
Q 342 343 460

323

/

O

Obs.

m/e

348

360

324



R3RA RBR4 R3B RA BKA BK5 BK6 5 Method BK, Step 1:

Hydant oi n BK2 (R3=N- benzyl - 3-pi peri dyl, R4=n-Bu) was
wonrepawssxd7 according to Method D, Step 1 from POE/US2005/020446

correspondi ng ketone BKl (R3=N- benzyl - 3- pi peri dyl,

R4=n-Bu). Analytical data for BK2

(R3=N-benzyl - 3-pi peridyl, R&Hd-Bu): (MH) = 330.1. 10

Met-hod BK, Step 2: To a suspension of hydantoi n BK2

(R3=N-benzyIntB- pi peridyl, R4=n-Bu) (138 ng, O0.419

mmol) in DMA (1.5 m) was added di met hyl f or mgni de

di met hy| aldbt N"(0.11 n, 0.84 mmol). The

, {eated in a 100 15 C oil batht1

: Y RT and concentrated upder vacpyg
45%rude fesi was pulit?i ettty 49l u N :
( MeO7 D gi ve WD 2006/ 065277 PC ‘w 020446
- 285\pneduct BK3 (R3=N-benzyl - 3-pi peri dyl, R4=n-Bu)
(140 ng, 0.408 mmol, 97%, (MH) = 344.1. Method BK,
Step 3: 5 To a solution'of a portion of BK3
(R3=N- benzyl - 3-pi peridyl, R4=n-Bu) (70 ny, 0.20 mmol)
i'n toluene (1 M) was added Lawesson's reagent (107
ng, 0.26 mmol). The resulting m xture was placed in
an oil bath at 60 C for 1%@ aeé\)g at 100 C for
24h. After cooling to RT tion was quenched by
addition of several drops of 1 N HClI and then diluted
with EtOQAc and 1 N K()—L The 10 phases were
tracted with Et
o ngdaBMmAS hechzM t
red, 2)asd concent mat
{ied bycpwaparative ]

)
Q

boTne, Chz”
d. This

Chz vek2¢@§04| fiRgt

crde r estgueomas pu

siiTNga, 15% Et CAc/ 0 give two separg
dNast er eoners BK4 ( benzyl - 3- pi peri dys\_R4=n- Bu)
(24/qg, 0.067 mol, 83%° M5 ( M+H) = 360. 2 S 15 BKS
( R3=A%tbenzyl - m pi peri Gii? R4=n-Bu) (22 ng™%d. 062 nmmol, AX4
31% Ms: (M+H)
Rh-CataIst Rh-Catalyst
H Ha
H 0]
Cbz/N o~
R4
H
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
bath was added 5 g of Pd/C (5% w/w), 50 g of potassium carbonate and 100 ml
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).
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15

= 360. 2). Method BK, Step 4: D astereoner BK5

(R3=N- benzyl - 3-pi peridyl, R4=n-Bu) was treated 20
wonods/okbMOH (2 M) and t-butyl hydrogen per oxi BeT(UBOM5/020446

aqueous, 2 m) in MOH (4 m) for 24 h. After

concentration, the crude sanple was purified by

preparative TLC (1000 mm si{28&; 7.5% 7N NH3/ MeCH in

DCI\/p. The resulting sanple was dissolved in DCM (1

t'.,bgaAgdSyé pb. 4N HCl in dioxane for 5 min, and
fi n? concentrated to i ye di ast ereoneri c products

BKA $cmmn bEAXR (435 P5nsil pqu:mhﬂneﬂM):lrﬁL MePh ¢ mj) was treated

w:th70 259 ?{rgo qury go/%)hgérjtj d(tﬁgétg] \&ag%tl rgg Aér Sbbﬂm before

the EBIveRt \lv'bs (rém@QeéD Ir@ndlreb*)olue cawraﬁﬁ;i(’ﬁgraﬂhed te gh@ iﬁil) nﬁlxtrué of AX3
(n=1, rﬁ{ phen)ejthyj) aw AXﬂg(r(:,ﬁ &g]_p{yenqthglg; vs(mqh was ﬁegaiezteg usmg

an A{ggglrﬁl'b')% %ﬁﬁgﬂjﬁed%%s% ﬁbﬁg'ﬁ"_b-lé%%n% 6&?5% ?‘EA ]to ve 2.‘1 |

g of|ﬂx3 ), RAGRInBnyIRas dioet fitst fractibneaide?l? g-00AX2 (m=rh
(singly protonated) .= 2.79 mn; (MH) for both peaks
R ‘Bh%ﬂ@hﬂ) aﬁﬁéeﬁppﬁwf‘f?@t'eanpounds wer e synt hesi zed
using simlar nethods: W 2006/ 065277
PCT/ US2005/ 020446 - 286 # Structure MOQbs. WW NH
NANethodbAX) Stef81 282 Method BL R1 N N-Boc 15 R1

“€ AR10b P hbhahblidbolRiBh S Axa (n=1, R*=phenethyl) ( 2.2 g) 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.

H 9 H © H H 9
coz N o~ coz o~ Cbz” o~ Cbz”
H H
OH OH OH “OH
AX7 AX8 AX10 AX11
: o)
Cbz” o~
o)

AX12
Method AY
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20

R3 HZN O- NH 3 R O NaBH3CN DCE, McOH N n 2) TFA

R15.0 n BL1 BL2 To a 2nl Methanolic solution of BL1
wonek/o6R3*zcycl ohexyl ethyl, Rl=Me) 5 (10 ng) waeTAS®d/020446

BU (HO salt, R15=H, 2 eq) and NaOAc (2 eq) and the

m xture was heated to 60 Cfg 16 h. After renoval of

sol vent, the residue was aPed with 20% TFA in DCM

for 30 min before the sol vent was evaporat ed

residue purifiedpsi¥hg a reverse phase HPLC t

BL2 (n=1, RSEg%uN ethyl, RL = M +H). O
The fol | owi ng~conpoynds vver%ﬁ%[nthe& zed Iyg simlar
nmet hods. # Styuctufg Stru GhsH Ve MV
W NH NH N H__OO O 61 8 349
617 ON 388 389 mo BM WO 2006/ 06

PCT/ US2005/ 020446\7/n g7 2 Boc Boc Boc n OH

AY1 AY2
A solution of AY1 (n = 1; 1.5g, 3.4 mmol), 5% Rh/C (1.5g), 5% Pd/C

- (0.5g) in AcOH (30 mL) was shaken in a Parr apparatus at 55 psi for 18 hours.

The vessel was flushed with N», and the reaction was ﬁltered through a pad of
celite. After concentration AY2 was obtained which was carried on without
purification. MS m/e: 312.0 (M+H).

AY3 was generated using similar method.

AY3
Method AZ
Rl N-Boc N Boc RIS R' NH RTN NH

N N~¢ ~¢
oA °J\<N“ D gt 42 0= M 0=\
"R NaBH,CN RS R ¥ s R?
HO"~<1§ o:qg DCE,MeOH _N A
n n o 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,



RONNR2NR2 %/N ONHONNHOH N 1) DPPA R3 2)

TPP R3Z OSu,-s R OHnn NH2 nHN-Cbz BML BM2 BMB
wQaQbec#7DCM 20% TFA/DCM R2 2 9%9\~NH R?N- ~/ NHPCOUNEO0020446

NH R3 R3 n NH2 HN-Cbz BMA BMb Method BM Step 1: To

a toul ene solution (3m) of BML (n=1,

R3=cycl ohexyl ethyl , R2=Me) -600650 ng) was added 1.5

eq of diphen Iphosphoryl azide and 1.5 eq of DBU 5 and
anc ¢rnesolratechn Thasesidue veas purified by siliea giehalaronmategraphy (0-

1007F BN RaMEELD YRR RE2hE ol ol 2 T RPN (0.408

g, 029 nfiRblY 88% ¢i ﬁewporvm atle: 4L 1(RRiHIVe was

chromato rap ed usr ng Et OAc/Hex to give a product
HePRwith tri phenyl phosphine (2 eq) in THE -

5 ‘R% Z@*‘%‘J é&’rr TR P R 2 Byl 0931 9, 0.025

mm@l)ran‘d Azsl(ar“rs H/ahbcmh @mf‘piy@rﬂylgnetﬁ%éw 00875l ubioes mmol) in
cIohexerthyI was added 1 eq
DC%fU @e’ﬁ'—i?ndé\&?éli‘r ECoayiliorasiadeed AsOH é‘b@'fcmﬁ% aRskMP-

cycéﬁ%ﬁdrrgﬂ ue c &30@924’223%% ﬂﬁpgﬁ@r mﬁ%&?ﬁﬁmﬁﬁﬁﬁgd for
40 hours at room temperature The reaction was treated with 7N NHz/MeOH,
10  and solution was filtered. After concentration, the residue was purified by silica
gel HPLC (0-4% [(5% 7N NHy/MeOH)/MeOH)/(50%DCM/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—( N
0, oA NH PN %H
462 Dﬁ 333 834 504 Ox 406 407

410 411

463 " 348 349 505
HN\“, N—
NH



15 R3=cycl ohexyl ethyl, R2=Me). Conmpound BM4 (n=1,
R3=cycl ohexyl et hyl , R2=Me) and BMb (n=1,

w&emyesohexyl et hyl , R2=Me) were gener at ed fr oRCBNR2005/020446

4

%as h at

(n=1, R3=cycl ohexylethyl, R2=Me) and BMB (n=1,

R3=cycl ohexyl et hyl , R2=Me) thrqugh Boc-deprotection.
WO 2006/ 065277 PCT/ US2005/ 026846 - 288 The fol | owi ng
compounds were synthesized using simlar nmethod: QObs.
Qbs. # Structure MV # Structure MW We W HN - NKNH
-NKNH O O YH #68 469 618, 332 333 619 Q-0 HZN Met hod

BN C OC yChz-NH %2  BN1 BN2 reNgf
[\S, triethylamne (17 c
B

mi %
Pd( QAc) 2 (9 ol k)
5, e S

triethy] sikan
at 17atm for

reacti on was f ered through a Celite pad to
after renoval of solvent. 10 Method BO -------

T- he-f ol | owi ng- conpounds- wer e- gener at ed

t hr ough_boc-deprotection of the corresponding
starting material using 50% TFA in DCM rt 30 m n.

Obs. bs. #N Niucture MW # Structure I\/WO ,1\1

i

S

411

\FNH

0= _NH Q R
v H
465 H...@ 374 375 507 ﬁd 410 411

466 Hd 374 375. 508 ; 411 412
/‘J NH
\
NH
N
o< T
\NH _NH

467 K{.@ 374 375 509 Q/ 411 412

O NH \ nk—N
W\ N / H
468 H j 376 377 510 Nd 4111 412
H



VW W WD 2006/ 065277 PCT/ US2005/ 020446 - 289 HN H2N

N NH\ O620 NH 266 267 624 ON,~NH 288 289 NHH N
wOI2Md/06827M~NH O NH 621 NH 266 267 625 320 321 PENUS2NS/020446

NH p NH N NH 622 O 274 275 626 NH 320 321 HN pNH2

NH 623 O N NH 274 275 Met hggoBP WO 2006/ 065277

PCT/ US2005/ 020446 -290 1 R Rl BOC R1 BOC R %

sf
469 N ' K
. 376 377 511 N 416 417

H
376 377 512 Nd 416 417

376 377 513 416 417

N
8 my—n A
i H
472 H 377 378 514 N"'@ 418 417



NRZ NRZ NO,N NNONINOH HOB" oll. oil. L )n
)n . 6~/~ BP1 6~/ BP2 BP3 Method BP, Step 1 To a

weabestoes217 of BP1 (n=1, R =Me, R2=H, R3 = PCT/US2005/020446

cycl ohexylethyl) (0.012 g, 0.028 mol) in.CHCI 2 (0.5
m-) was added 2,6-1utidine (0.010 nmL, 5 0.086 mmol),
AgOTf (0.024 g, 0.093 nmol) - 283 benzyl bronide (0.010
m., 0.084 mmol). The reaction was stirred at room
tenperature for 16 hours. The solid was filtered, and
after concentration the residue was purified fy -

revesge ph Cto yield BP2 (n=1, R 2 R2=H, R3

= cyc?ohex b yl) (0.010 g, 0.019 nmol )" & ni e:

526. 1@. Met hod BP, Step 2 BP3(nz ,
47R2=H, H cyclehexyl 8ThyI3y8 wad5pr 417

BP2(n=1, R = =H, R3 = cycl ohexyl et hyl) ng 30%

TFA/DCM MsS nmfe? 426.1 (MtH). # Structure M Cbs. . W
W O N-NH 627 425 426 5 Method BQ WO 2006/ 065277
PCT/ US2005/ 020446 -291 BOGBOC R2 Rl -(N% _R2 R
~INR2 RL R NJ N 11 ~iL

H L
‘ 0. NH
Y LN7:O e r
d L H .
H N
474 N»<:§ . 878 379 516 H““d 417 .
~ :
HO
475 378 379 424
HO
\N-(NH
O \ NH
476 HN»<:§ 388 389 518 424
D>—/ .

477 E:N.Cg'*’ 388 389 519 C 'ﬂ@/} 424

418

418

425

425

425



OO3 NStep1 o' RStep 2 R HNNa OHN MO MO n
/ BQL BQ2 BO3 W W Method BQ Step 1: BQL was
wonrepaced7according to Method AZ. 5 To a sol ut POWUS2005/020446
BQL(n=1, R =Me, R2=H, R3 = cycl ohexylethyl) (0.004 g,
" 0.007 mmol) in CH2ClI 2 (0.3 m was added DI EA (0. 007
m., 0.040 nmmol), acetic aci d %‘b 001 m., 0.017 mol),
HOBt (0.003 g, 0.019 mml), and EDC (0.003 g, 0.016
nmol ). The reagfion was stirred at roomtenperature
for 16 hour he reacti on was concentr at en;lq
purified ( rse phase HPLC 10 to provi @?)2 (n=1,
R =Me, R2=H" = cycl ohexyl ethyl) (0.003 0. 005
41870l y7N . . -627. 1 36dMHigg Mpighod Q@(ﬁ BR 404 425
(n=1; , F R3 = cycl ohexyl 0
0005 15 mmol ) s treated with 20% TFA/ CH2Cl
m-) in the presence of PS- thiophenol resin (0.030 g,
1.42 mol /g) for 3 hours. The solution was filtered
and concentrated to produce B3 (n=1, R =M, R2= H R3
= cycl ohexylethyl) (0.002 g, 0.005 mml) \NVS

377.2 (MtH). Structure MNVCbs. W O N, 7x- 628
H-dj 376 377 20 Method BR WO 2006/ g
PCT/ US2005/ 0p0d%'6 3
‘ O\ NH , dH
479 Hd 388 389 521 z 42
> _ " 5 426
A\
\N NH
, o)
. \ NH - NH
N*( =
O\ NH Q”H
480 N<__—§ 388 389 522 : 42
C | L 5 426
\
\N NH
o)

\
N %NH
O \ NH nH
481 CN_<E§ 388 389 523 : . 425 426



-292- BOCJ R BONRZ F RNN%ONONNRN-~ ~Rs
"R3 O~ Step 1 O=S=O Step 2/ R %HN --------- 0- N
WO-2006206275 --0 n HN MeO MeO n n BR1 BR2 BR3 PUM/US005/020446
Met hod BR, Step 1: 5 To a solution of BRL(n=1, Rl=Me,
R2=H, R3 = cycl ohexylethyl) (0.004 g, 0.007 mmol) in
pyridine (0.2 m) was added-B8BP (a few crystals) and
- met hyl sul fonyl chloride (3 drops). The reaction was
stirred at roomtenperature for 6 days. The reaction
was quenched with water and diluted wth NH The
organi c | ayer was renoved, and the aque@#f phase was
extracted wit hy¢H2Cl 2 10 (3x). Aftee - ation

to yield Rl=Me, R2=H, R3 =Ty ék'y| et hyl)
. 0.003 9, &K 004 mol). MS me: 663.2 (WtH). Method
4858R, t dp<ot) 1 (88, PBEVB24 Ro=H, R3 = 425 426

N R1=Me,

cycPBhexerth was prepared from BR2(
rocedure

R2=H, R3 = cycl ohexylethyl) follow ng a

simlar to Method BQ Step 2. M me: 4¢3.\ (MH). #
Structure Gbs. MN W ON ~-NH N N
\N NH
o= T
\ NH z NH
N~( z
O\ A H
483 ﬁ@ 388 389 525 ' 495 42
>— NH 6
N_/

TR N A
ol
H
390 391 526 425
NH 426

425 426

. O NH
T r
A H
485  N- 390 391 527




O SN H 629 H 412 413 0 Method BS WD 2006/ 065277
PCT/ US2005/ 020446 -293- soc % R N---1( N_R2 Ph% R%
wORWN6FR27RL R2 % O N Ph™ [NHO IN i N R3 N\ PCR®SEDOBIOR0446
HN ~ NHN R3 MO BS1 MO n O-( NHn / BS2 W W BS3
Met hod BS Step 1: To a solution of BS1(n=1, R =M,
R2=H, R3 = cycl ohexyl et hyl) '%36('0. 003 g, 0.006 mmol)
in CH2CI2 (0.3 m-) was added phenyl isocyanate (2
drops). The reaction was stirred at roomtenperature
for 46 hours The reacti on was concentrated and
puri f(i ed b\y_(r everse phase HPLC to provide 2 nm=1,
R1=Me NHR3 = cycl ohexyl et hyl) 02 N002

| N, 823.5 Met Bé_g; ;
4 ’ , 3@“% ]}-‘fga = cycl ohex thy‘}zf> 426

npo @ RS2 (

was subjected the sane conditions in Metho
Step 2. The crude m xture prepared above was treated
with LiOH (0.006 g, 0.25 mmol) in MeOH (0.3 m-) for 2
hours. The 15 reaction was concentrated, and the ‘
residue was purified by reverse phase HPLC to furnish
BS3 {n=1, RlzMe, R2=H R3 = cycl ohexyl et hyl) (0. 0012
g, 0(002 \N_( O M

NH N N
487
H

390 391 529 H 425 426

’ 3]
488 0 g 391 392 530

425 426

1 H ~

489 391 392 531 425 426

H.N T )
Zoh d H
490 i 391 392 532 425 426




mol ). M5 me: 454.1 (MrH). # Structure MV Cbs. We \
/| "~--NH NH o ~ H 630 H-d 453 454 Method BT WD

waQes/wes5277 PCT/ US2005/ 020446 -294 R, NH Rt POIEUS2005/020446

asrool P ngy

N--~ONH ONH~~R3 R3 1/ Br R ,NH BT1 BT2
Met hod BT: To a round bottom flask were added conpound
BT1 (R =Me, R3=Me) (100 ng; 28729 nmol), anhydrous
toluene (2 m), 3-am nopyridine (55 ng, 0.58 mol) 5
and 2-(di-tert-butyl phosphino) biphenyl (17 ng,
0.058). The solution was then degassed by N2 for 2
m nut es befré; NaO-t-Bu (61 ngy, 0.638 nmol )M-aiit
Pd2(dba) 3 X7 :
reactian mwas \siirred at 80 C for 22 hoyr
M t 0_r oomdggenpggAat , the
poured to col om 3ta?ﬁd §€sézilt r%aégteﬂ\ y' CH2C 2
conmbi ned organi c | ayer was then dr ived” over Na2SO4.
After 10 the filtration, the concentrated residue was
separated by TLC (CH3()—I: CH2Cl 2=1: 10) and reverse
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

: k}n-
492 302 393 534 {4 428 429
{
A\N
H
Ol
493 392 393 535 m 439 440
, |
o! Oy Mt
—N k \N—¢NH
H N @’\,H 0PN
ass NS ; 392 393 536 O 439 440
;o |
N\ _NH
o N=NH Ng
nid—N o NH
et
a5 N 392 393 537 _ _/_/“’d 442 443



formate salt (23.6 ng, white solid, 20%. 1HNMR

(CDCI3) S 7.50-6.90 (m 13 H, 3.14 (s, 3H Ms nle
wWQOSB06s(os2Ay. # Structure MV Qbs. CGbs. # Struct BCE/USM05/020446

W W NH HNAN NH O HN HN N 631 347 348 632 356 357

p'NNH ~I NH NH HN)~ N-- HNA N~ 633 0 357 358 635 O

357 358 N )- H/ H WD 2006+@68277 PCT/ US2005/ 020446

-295 NHNH N NHNN rNNHNN~ ~ N 634/ 0 357 358

636 - 358 359 Method BURL R1 RL i ON-s ON,::--s
ONIrNBoc)Iﬂﬂ MNH NH R3 R3il)V R3 TFA HN N n Chz
Cbz'N n % HZ BU3 MM
o OFACNH
d A S~ 442 443
N/
\N NH
H
497 402 403 539 Nd
A, S 442 443
N/
\N NH
O NH
498 402 403 540 “’@
~, L 442 443
N
N
@) NH NH
:!lll: r \N H 4
499 O‘O . 405 406 541 \/\’NG/ 444 445

O N NH } O=_N
NH
1004 [T LNFO m r ’
H < H
500 {}Ji e 406 407 542 H 445 446



NRLRLOrNHON-NBoc ON'r NBoc NHNH 3 NH rn R 3

RR3I MMONMONHN n/ nn BU BU5 BUU 5 Method
wepoe®ren71, To a round bottned flask cont ai ni RQTBIS1006/020446

=1, n=1 R =M, R3=Cyclohexylethyl) (99 ng, 0.307

mol ) of the trifluroacetic acid salt of pyrollidine

derivative in 5 m of DCM wa68dded (86 L, 0.614 mmmol)

of triethylamne followed by addition of (76 ny,.

0. 307 mol) I\I-(benzyyl oxycar bonyl oxy) succinimde. Stir

at roomlOt Mature for 18h. Dilute the nixture

with DCM € ract with sat' dNaElegéy soin, then

wat e INe€€t the organic portion d ver

Na2S f r and concentrate in cuo

silica gﬁﬁ? omat ogr aphy (el uting
509006/ 065272 PCT/ US2008)6020d7 6 543 296 rEt.

yield B2 (Wa=1, n = 1, Rl=Me, R3=Cyc
0.284 mmol, 93%yield). M nfe: .
BU Step 2, 5 To a solution of BU2Z (m=1, n =
e, R3=Cycl ohexyl ethyl) (130 ng) in 1 nml of
MeOH in a reaction vial was added 0.5 m of a solution
of 70% tBuOOH in water and 0.5 m of NH4OH Seal the
vial and shake \gt roomtenperature for 72h. The
' Sfhcentrated in vacuo. 5 m Xt ure was
-NHM of MeOH and a n t e 30, ng of
nd Boc20 (87 ngy, 0.398 mml were The

'Imxture was stlrred at r rature

460

50d or 18 ore it wagycongen esi due
purifigd bk silica geP chrona ograp ng
EtOAc(/) s to yield
\

\
PN %\O
503 O 406 407

Method BA
CO,Me (_{OH Br
G —
|
Bn Boc Boc
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, |;



the BU3 (m=1, n =1, Rl=Me, R3=Cycl ohexylethyl) (90

nmg, 0.167 mmol, 58%yvyield). M me: 541.1, 441.1
wObidjoss2zt% Met hod BU, Step 3, A solution of BUBC{mS2M5/020446

n = 1, Rl=Me, R3=Cycl ohexylethyl) (90ng, 0.167 mmol)

in 5mM of MOH was hydrogenated usi ngl00 ng of

Pd(OH)2-C (20% ww) at 1 at@/Oor 1 h. The reaction

m xture was filtered through a pad of di atomaceous
Crapaeti iK.Mnbetneadpac) & d/osesére d. Dvidril ReBbt, FOqUeaRa] @5 [ dganic

R i N
0. 3 09d). : /. Ne
B S 0 avrar o o o 76 oy bl B s ae o

2H)pBi82c@ dH)si eves was added 3- met hoxyphenyl boronic

aci , > Mol ) then 3 ml of anhydrous MeCOH
S To “ﬁ?'&‘%;b %Q\thﬁ?é s added pyridine (100 m, 0.650

MMBA3 vay g¥aetéd fion BAD IS Ll@ergé@%ngpl%gggé@ ﬁéﬁ?rj‘bned by

.= 1, Rl=NMe, R3=Cycl ohexyl et hyl :
Winkled'J h2; Atsn dr; dlavmmashi Ar Bd Iwak06r8;t leemweitery B.:flaicero, M,

. fRre g enghe 4 h-Q, of 7N
S5 PRUR KR (TR ea o188, 200808k, ndiical wista for
compounddBA8: MS in/eve2az. 1 J260d (DM Nmﬁeb@@! £48W &), 3.98
10 (s r21dlr¢geg”_§ng concentrate in vacuo. The residué‘ was’ ™"
’Zﬁrlfie AR a7 @eﬂ?’&phase HPLC to give a product
which was treated with 5nl of 40% of TFA in DCMfor 5
h. After renoval of the volatiles, the residue was
purified wusing a reverMethwddBB HPLC systemto furnish
BUS (m=1, n =1, Rl=Me, WO _2006/ 065277 t
PCT/ US200B/ 020446 - 297 R3=@l<\:jl exyl et hyl Rhnd S
as the formc acidisalt (0.7 “6.0015

Nbct ure
NHJ O

) "\H
B
oc Boc ) n Boc ) n
BB1 BB2 BB3
J TFA/DCM l TFA/DCM
Rl s
N
o NH
R® +
H
HN P ) )
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%).



412 413 Method BV Rlr4 OH4 ORL R2 -CHO + SS R3S -~
RBRA N OcIXNHRR 5 BVl BV2 BV3 Bv4 BV5 Mthod BV
were/0&527The met hod was adapted from a |iterat BC®US2005/020446

procedure (Page et at., Tetrahedron 1992, 35,
7265-7274) 10 A hexane sol ut_'b% of nBuLi (4.4 n, 11
mol ) was added to a -78 C sofution of BV2 (R4 =

ph O mol) in THE (47 nlL). After 60
m m%iﬁs?daté%?’%g&éa solution of BVl (R3 =

3- lﬁqmpeuncﬂ BB# (pHie WEMé, @Qﬁy&ohé%éﬁ‘gi))wé@éeﬁggﬁ%from
BB? Eg%{@ﬁ%}gé u%cggmilgg%ﬁwﬁ)/angﬁ%eg& IgAti\éei;(Eéﬂ armoni um
' ' it h. 2 (2 ,
o SoRRlg b RS el ARhaRrl Liing iBiay eubod: The

resulting oil was subjected to silica gel
chr omat ogr aphg}ﬁlus t£g 4-10% Et OAc/ Hexanes to give a

white solid B = 3- bronb-ﬂ%fsl uor ophenyl \and R4 =
phenyl) (1.69 . ‘4

23 mol , 4

i
27 (m 3 HP

g, NVR ( CDCI 3
7.61 (m 2 197 =6, 94" (m 1 H) ,06~92Nim
1 H, 6.68 (mv1\H), 3.15 (2 H, 2.57- m 4
H, 1.89 20 Mg Hp 2: 006/ 065277

P .
mol) in acetone (40 m-) was slowy added via
addition funnggsto a 0 C sol ygggn of B
N- br onosucci ni mde (NBS, 11.3 g, 63.3 mol) i RBZcet one
(200 nmL) and water (7.5 'nL). The m xture was slowy

warmed to RT, and quench ft 60 mnutes with 10%5
aqueous Na2S(O3. After di %‘?@Rﬁﬁh CH2Cl 2, the | ayers

r! WeLe separated, andRf he sorganic | ayer washgd Wi
\ %Er (2x), brine (1X—&nd dried over MySHA. 'y

N ’
entration NH
5 0= oA _NH
H H
HN_{) | R1i[]/'\' ) RE_N_f)
n n hd n
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

m/e



under vacuum af forded an oil which was subjected to
silica gel chromatography using 5% Et OAc/ Hexanes to
wgivm/0as30l i d BV4A (R3 = 3-Dbrono-4-fl uorophenyl panasEbss20446
phenyl) (690 ng, 2.24 mmol, 53%. 1H NMR (CDCI3) S
819 (m 1 H, 7.93 (m 3 H, 10 7.66 (m 1 H), 7.50
(m 2 H, 7.20(m 1-H. MtiR@ BV Step 3: BV5 (R3 =
3- brono- 4-fl uorophenyl and R4 = phenyl and Rl=Me and
R2 H was prepared fromBV4 (R3 =
3- brono-4-fl uorophenyl and R4 = phenylx)u ng Met hod
15 AS, Step 4. # Structure MN Cbs. W # Streelidre Mv
y%%% tb NH (r) NH O NH 639 Br 38} NG Br 361

2006/065277 PCT/ US2005/ 020426 299

55 t r NBoc 1. _ 1- Br rN N
d2(d a) 3 H SiR4 Bhdsphifhe Lhoand 4 2. TFA41 412
RHNN) ) nH n BWM BW2 5 To an o <dried via
was -added Pd2(dba)3 (15.4 ng, 0.0168 ) and 2-(Di-t

but yl phosphi no) bi phenyl - (10.0 ng, 0.03 nmol )
foll owed by addition of a solution of

HN

2K

388 389 575 N 416 417

e 2ol
554 O 388 389 576 S 416 417

HN§(
555 VWS, 388 389 577 Oj/ 416 417



BWM (R4 = Me; RL = Me and n=1) (56.8 ng, 0.168 mmol)
in 2 nL of anhydrous THF. 2-Bronopyridine (17.0 ni,

w0 20068610l ) was added fol |l owed by addition of POT@82005/020446

of 1.0 N LHVDS solution in THF. The reaction m xtures
was stirred at 35 C for 90 mn 10 foll owed by addition
of MeOH and filteration throf8a silica gel pad.
Purification by silica gel chromatography (0 to 100 %
Et OAc in hexanes) yi el ded the product which was
treated wi tNH5 nL of a 30% TFA in DCM sol ughton to give
BW2 after¥ centration and purlflcatlo \

rever s@®=p colum (R4 = Me; RL = Me© =
2- pyridyl @no —1) (69 3 ng, 99%. ):
16.3 1 Bo O ~.
5 < N RO R 8 ) oN ) nHE 417

BX1 X2 BX3 20 thhod BX, Step 1 ﬂq.. sol ution of BX1

(R4 = M and n = 1) (0.78g, 3.63 in 10 nmL of

anhydrous DMF, was added N-Boc-N -nethyl thiourea

(0.70g, 3.70 mmol ), EDC.HC (0.90g, 4.71 mol), and

diisopropylethylanine (2.5 nL). The m xture was

stl &ed RT for 16h before it was quenched with
nd=eXtracted with EtOAc (3 x 50 nl). \fhe 25

2Ql ution was dried, concentrated n@ t he

onat.ographed via a silica WDoZgo¥! 065277

a
-,

orgam
resid

PCT/ [JSX ¥6 -300 gel colum to y|e i (RL =
4 =~Me and 23 10 m

5540, 1 Wt ho BX, g é%o Bor s 8 o) oo o B (RL424 425
R4 =(Me~and n = 1) (1.23g, 3.63 in 40 nmL of

anhyerous THE was added tri phenyl phgSphi ne (1.43g,
5.44 mmol) and the m xture :

1 " 390 391 580 ;’N 424 425

\ NH
N
0=\_NH
402 403 581 N 424 425




was cooled to OC foll owed by sl ow addition of

di i sopropyl carbodiimde (1.07 nL, 5.44 mol). After
woOheroriexd7ar e was stirred for 15 min at 0C, ni ceCTmsyi05/020446

azide (Synthesis, 2004 (17), 2886) (0.66g, 4.71 nmol)

was added in one portion and the reaction was 10

allonwed to warmto RT and st-i274or 3h. The reaction

was diluted with EtOAc (200 ml-) and washed with

water (3 x 100 nL). The residue fromthe organic |ayer

was purified through a silica gel columy teHyield the

' whi ch was hydr ogenation usiM

Pd(CH) 2 | Q.64 mg) in MeOH to give B RL = R4 = Me
and n =) ES LOMB (me): 339.1. 15 Methéd The
fol | owi ng-led v@ ds were synthesi zedoysin ds

568 i | & Metwdds A®or 408P. %20 O \ Br \ Br43# 425
\ /[ C 1 \1 I1ZBr BYl BY3 BY4 7?0
Met hod BZ The fol Il owi ng am noaci ds e generated

using nmethods simlar to Method D N O\ NO Br*ll
Bzl BZ2 5 Method CA WD 2006/ 065277 PCT/ US2005/ 020446

- 301 R15
\ ~ NH
N
HNaw M20 e,
N§(N 4 H/b
o .
561 : YN 9 402 403 583 N 425 426
(@]

562 425 426
. NH
4 | N
O M=nH o N
\\\% 1) H ':l
N O
563 o 404 405 585 N 425 426



O ORI6-NS--::Z( NOHNzz~~-N O HN- -R4A HNR4 R3

R3 CAl1 CA2 Conpound CA2 (R3 R4 = Ph; Z =
worplsmayl7ene, R15 = H and R16 cycl opentyl) wRE$/US2005/020446

obtained fromCAlL (R3 = R4 = Ph; Z= m phenyl ene, R15 =

H and R16 5 = cyclopentyl) using a nethod simlar to

Method G- Method CB The fol ppging conpounds were

synt hesi zed using nethods simlar to Method E and/or

AX. NH2 0- NH2 o- N2 ONH2 O HO O HO O HO O HO O 10

CBl1 CB2 CB3 CB4 Method CC O O TBS OTgS gTBS TBS. O

OH TBS. O Cbz ,Cbz 6Y S 11 I | NH I VA0, (),,YS

1. Q_QCCl CC2 CC3 CC4 CC5 Met hod

CC, Step 1,410 a nethanol solution ( 1 (5

g) coo %gj H C was added sodi um b&rohydri ®& (1 eq)
564and t e acthon wadd4st i 4a5ed 38 30 n¥n before thed42s 426

reaction m x e was evaporated t® ness then

extracted with DCM water. The DCM fragftigns were-

pool ed, dried (MgSOH), filtered and c ntrated to

dryness. The crude product was 20 dissolved in 20 ni.

of anhydrous DCM To this solution was added t-

but yl di net hyl chl orosilane (2 eq.) and i'm dazole (2

eq.). The reaction was stirred

< NH
N~
o 'NH

O L, !
o o)
565 —J[_>/N 404 405 587 425 426
N\

425 426

410 411 589 425 426




overni ght at RT before it was quenched DCM and
saturated NaHCO3. The organi ¢ WO 2006/ 065277

WOCTeWe2005/ 020446 - 302 phase was dried ( MySORET/US2005/020446
filtered and evaporated to dryness to give crude
product CC2. Method CC, Stea % 5 Aliterature
procedure was adapted (Aust. Z “Chem 1990, 43(7), ‘
1195). Conpound CC2 (50 g) in 80 nL. THE was added to
mercuri® oxyge (1.5 eq.) and borontrifluoride
et her at 6 eq.) in 540 nm.. of THE/H20 (5:1) and the
m xt ¢ stirred under nitrogen for 2 hMbefore the

reacti gh-was quenched with saturated Na N ag.) and
et herHn: S er phase was dried over anhyd 2804,
s56d 11 ter |c pad Oandoco trajed to
Gég;l ve cruge SGC3 @1 107 gr 48%) 431

OeCH vvas added 1. 1 eq o
ng m xture was stirred for 30 mn before the
reac n mxture was concentrated and 15 the residue
partitioned in DCM H20. The organi c phase was dri ed
over Na2SH, filtered and concentrated. The residue
was chromat ographed to give product CC4. Method CC,

odi um bor ohydri de

Step 4. Uund CA (2.5) in 5 nL. anhydrous DCM was

added B 1N@ 20 di phenyl phosphi no) et han ‘QRPPE; 1.2

eq.) fo eqd by carbon tetrabrom de (1O °g.) at 0 C

an vvas stirred for 30 mn. ﬁ%ctlon
569\ ed Wit h 4Héxard2and®Your e sitica430 431

pad. The organi c solution was evap edto give
product CC5 as an oil. 1HNWR (CDCI3) 8 5.72, br s, 1
H 4.18, t, 1 H 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 25 thod CC, Step 5. Conmpound CC6 was

gener at\ﬁ rom CC5 using a simlar procedure in Method
% npound CC6 was purified by fl astL
chro hy (gradient 0-10%EtQAc in rlne'xane) Two

i soners re olated during purificatio Ndorrer A
V\,hl ch [E rst 30 foll owed by |sorre B/\O

411 412 592 ? 439
< l '
N
AN
5711 | - 411 412 503 439




ISOMER A: 1 HNWR (CDCI3) 8 7.26-7.37, m 5H 5.57, s,
1H 538 s, 1H 502 q, 2H 4.08, br s, 1 H

w0 2606/0652773H; 3.08, d, 1 H 2.58, d, 1 H 1.80PCTAR20081020446
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, Q%z7V\l) 2006/ 065277
PCT/ US2005/ 020446 -303 I S B ' HNWR (CDCl3) 8

- 7.286-7.36, m 5H 5.56, s, 1 H 5.39, s, 1 H 5.O06,
q, 2H 4.15, br s, 1 H 3.71, s, 3H 3.06, d, 1 H

2.70, d° Nk 60-1.90, m 4H 1.33-1.48 N 3

0.87,, O H; 37-0.51, m 4H, 0.03, s, pHy,Yield 26%

i Somer &ml%@/o i somer B. 5 Method CC 6.

Conpofind s obtained from CC6 (i soneyHB) rough
572reatgnt with 1 N FBAF s TEE, for i n foll-owed Qy

ext Padtion with ether/water. e organi hase was % 440

separ and washed four times w b er. The

ase was pool ed and 10 washed once with Et20
(pH -6 to 7). The organic phase was dried over Na2SO4,
filtered and evaporated to give product CC7 in 94%
yield. 1HNWR (CDClI3) 8 7.28- 7.39, m 5H 5.58, br s,
1H 5%, M s, 1H 510 d 1H 502 d 1H

¥ 1 H 372 s, 3H 3.14, d, 1 H 2.70, s,
. P Nii 87, m 2H, 1.67-1.79, m 1 H 1.53-1.67,
m 2H{ ¥44-1.53, m 2H ; 1.31-1.39, m 1 H
4H 15 Method CD O Rl  HO NHBoc H NHBoc
R R4 24iNHBpe 4 reductive am nation R

BrCDlBo CD3 Br R " NHR .NNMNH
73
N\

Method BD
1
R s R, S Rl NH
N— N— N—{
0= _NH } 07 NH 0 NH
RN H _— ’
HN >8” RR-N
BD1 BD2 BD3

Method BD, Step 1;

- Compound BD2 (n=1, R'=Me, R®=cyclohexylethyl and R°=Ph) was
obtained from BD1 (n=1, R®=Me, R3=cyclohexylethyl) using Method N, Step 1.
Method BD, Step 2;
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.



1. TFANHR21 B(OH)2 N\H - "~ R4 -- R4 2. BrCN 1 ,

Suzuki R21 / R21 = aryl, heteroaryl Br CD4 CD5 Step
wa:20d686527BuUt v PCT/US2005/020446

2- ( 3- bronophenyl ) - 1- oxopr opan- 2-yl carbamate To a

solution of tert-butyl

2 (3 brormphenyl) 1- hydroxypr??@an 2-yl carbamat e (CD1,

M?:”{l g 4.6 Mmol) in EtOAc (150 m -) at

refl Thg 139 §RENRdsIvere generatesl usingral simBaemethod:

Ref | ux was continued for another 2 h and then the

I Xture cooled to RT. Ohe white precipitate was

?]i I ter edwgﬁa U filtr MW e(:on(:ént r at edStru¢tare Mw Obs.

residue was purified by chromatography on silica gel m/e

by eluting with Et OAc/ hexanes to give WD 2006/ 065277

PCT/ US2005/ 0804(%T - 304 1.0 g (66% of tent-b yI

2 (3- b{\asrm hen H - oxopr opan- 2- yl car gamat e
Oéﬁ arless oil. 1HN|\/R( 8 A

5§5H) 7 H, 7, ( 2
H 18 (21,1 H)”‘i 56 (cs C<gH)
y :

2-(3- br om)phenyl ) - 1- (et hyl am no) pr opan- 2-yl car bamat e

To a solution of tent-butyl ‘

2- (3- bronophenyl ) - 1- oxopr opan- 2-yl carbamate (CD2; R4 =

Me) (1.0 g, 3 mmol) in dichloroethane (50 nL) was

added nethylamne (0.48 g, 6.1 mmol, 2 eq) in water

(40%9 and 1 nL of AcOH. The solution was allowed to

stir at RT for 1 h fol MeteddBEthe addition of sodium

triacet oxyborohydride (1.8 g, 8.5 nmol, 2.8 10 eq).
TRé resul ting mixture %rred at RT for 16 a
stirring for 30 min tN

queefied with MeCH. Afte
' iMNVacuo. The resi dug

ied by _chrogat ogradhy on silica gel by el gg#\ng
[ g (60% of tert- bﬁty H
1 NO) propan- 2-yl q‘:asb
= Me, R4— colorless oil.
( 8 7.47( bsR' (m 1H, 782

H, 15 7.23 (m 1 H), © 97 (bs 1 H, 3.18-2.8% (m
2H)BeR. 45 (s, 3H), 1.74 3H), 1.40 (s, 9H).
(ESI) me 342.9 (MtH) +.. Step 3: BE3
4- ( 3- Bronophenyl ) -1, 4-di met hyl i m dazol i di n-2-i m ne

t t 1)-1- (peth
p?‘g%fgﬁaf){%f' (%'X’%Qloggg%ﬁég a?ﬂfp (q\n/%f ﬂ)‘/%e Raﬂ&zompnoos 6The
followngrfﬁlpmid)swa@@b@gié@ﬁmuar%%%é 'n DCM (25 ml)
an e

# Structure - MwW Obs. #

m/e

460 461

Obs.

m/e

Structure Mw

Ly

597 o
405 406 598 439 440

Method BF



m xture was left stirring at RT for 1 h. The m xture
was concentrated in vacuo and the residue was

woedicassd7ved in CHCI3 (20 nmlL). The sol uti on waBCwasSk®d/ 020446

=1,

#

(0.020 [g [
hydrQ d
59922I ution (6. 12 3%) rr%g?n : 6]05 eq) (Wa

with 15% NaOH (10 nL) and the aqueous | ayer was
extracted with CHCI 3 (3 x 102% The conbi ned

organic layer was dried over SO and concentrat ed in
vacuo to give 0.33 g (76% _25 of crude

2- (3/r omgpheny! ) - N1- net hyF*w:3 n- 1, 2- di ani nB\as NH
colorl'gs€ oil. 1HINVB ( W8 7. 65( t, J =

7.34 (MP2H), L) = 7.8 HoPNL M
J = 11. R'®0.6 Hmps FD, 2.64_(dd, 11. 7,
, 2.3@p(s, 3H), H (bs, H) 1.43 | @S,

-~ The conpound sed
)purl fi cagtdn. 30 '50 a

2-(3- brom)phenyl) N1- et hyR'r opan- 1, 2- di ami ®R¥®(0. 12 g,
0.50 mgel) in EtOH (10 nl) added BrCN (0.073 g,
0.70 mol, 1.4 eq). The m xture was stirred a?FqRT for
16 Method BReStepricentrated i n vacuo. The residue was

' [ ,ved. dth |
e ARBCH T RiE Methad ToSien)! weRdisedes s aysthesis of BF2 (n
0K RR R = 0083 16-
ggt l?l/aect edﬁvvl ﬁgrlncﬂl R —Q-?Qﬁéfh ﬁgﬁ%b)?xgr c\glarrts)i ned .
or dethed BE-Bteme: dr| ed (I\/gSO4) and concentrated to

420 henyl ).- 1, 4- ,

d| me tﬂ d@lrﬂdé grﬁ% Zl"ﬁiﬁqwg f%diowﬂs fransfogmntion.
asThedoIIcmvin sormpoundsHy elﬂ&@@@hs@ [ 1.7
s T 7935 ('gld N@ gs-n"r‘mﬁar(hetrfods
8.1 Hz, 51 H), 362(d ébs-_93Hz 1 H, 3.53 (d, J
= 9.0 I—|§,trustturﬁ, 3.08 MW, 3H), 1.56 (bs, 3H). MStruck®) mw
me 268.1, 270.1 (MH +. ep 4: ,
4-(3-(3,4-Di fluorophenyl)phenyl)-1, 4-di me{ hylNym dazol i
din-2-imne A mxture of N—{
4- (3 bronnphenyl) 4- met hyl oxazol i di n- 2-
0.1 '1? eq) 3, 4-di fl uor ophenyl

g&( 3 1.3 eq), Fi breCat (2

N0. 027 g,

‘opirc acid
Bl
que

heated in a 397
m crowave reactor (Enrys Optlmzer) at 2410 C for 15

mn. The mxture was transferred to L P packed

col um of Si-carbonate (2 g, 0.79 moI¥g), which had
been conditioned with MeOH/ DCM (1:1). The col unm was
eluted 15 with 1:1 MeOH/ DCM (3 x 3 nL) and the el uants
were collected and concentrated to give Q. Oll\ﬁ_lg (63%

of N

4-(3-(3,4-di fII uor ophenyl ) phenyl ) -1, 4-di

mlt{t\_(:g M

b

hyj4 m dazol i

N .
H b1y
390 391 605 NAZ:> 397

Obs.

m/e

398

398



imne (CD5; RL = M, R4 = Mg, R21 =
3,4-difluorophenyl) as a white solid. 1H NVMR (CDCl 3)

weo 2006885278, 1 H), 7.50-7.20 (m 6H), 3.48 (m PBEN/US2003020446
(s, 3H), 1.66 (s, 3H. MS(ESI) me 302.2 (MH) +, HPLC
(A) Rt =5.48 min. 20 Alternaidye for Method CD for
conpound : R = ORl5 Alternative Method CD, Step 2:
tart-Butyl 2-(3-bronophenyl)-1- (nmethoxyam i
no) propan- 2-yl carbamate To a solution of tgnt Nyqjtyl

2-(3- brormphenyl) 1- oxopr opan- 2- yl car banmat ; R4 =
'.5 Me) (2.5 2 mol) in di chl or oet I3 L)
ded yl ami ne hydrochl ori de (0.(8% 10.7
mml, d 1 nL of AcOH The sol wi
6al | oned t at RTgg@r h reacti re
was concentrafed to gls\%(g t?ﬁ ox;EEg i nt er nelli abe/ The 397 398
oxi me was dissblved in EtOH (20 nlL) and .
bor ane-pyridine conmplex (0.74 g, 7.9 oI} was added
dropwi se. _After stirring at r.t for 20 ¥, the O
reaction m xture was concentrated in vacuo. The
resi due was redissolved in DCM (50 nL) and vvashed
with water (3x20 nL). The organic |ayer was dr
(Na2SO4) §p NH concentrated to give 1.6 g (549 Hof
tert - but ( 3- bronophenyl ) - 1-
( met hoxyam™ o) pr opan- 2-yl car bamat e ( CD3; , R4
= Me). %@m 3) 5 WD 2006/ 065277 . %
60PCT/ US 020446 -384p 7.909-7. 1A m 4 2 14 412
H) , s, 3H, 3.70 (m 2H), 1.80 (s 1.40 (s,
9H) "The crude compound was used in tjheNnext step

wi t hout further purification. Alternatve Method CD,
Step 3: 4-(3-Bronophenyl)-1-nmethoxy-4- 5

nmet hyl i m dazol i di n-2-i m.ne tent-Butyl

2-(3-bro nyl ) - 1- ( met hoxyam no) pr opan- 2-yl

car bama W@%ﬁs RL™ Ove, R4 M) (16g,44mm|)vvas
di ssopwed W@ 25% TFA in DCM (25 m -) and the mixture
was Ieft stirring at RT for 1 h. The mxture was

concent Nated vacuo. The residue was redissolved in
CHCI 3 nmL d washed with 15% NaOH (10 niL). The 10
6033que ayer Wwas ext3®actesswith CHCI3 (3 x 10 ni).

The gopbined organic |ayer was dried over MgSH and
confentrated in vacuo. The residue was dissolved in
Et 10 mL) and BrCN (0.096 g, 0.91 mmol) was added.
After stirring at RT for 16 h, the

Method BG
\ \
o) o) H
o) N-Z (o) N-2Z
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



m xture was concentrated in vacuo. The residue was
redissolved in CHCI3 (20 mM-) and washed with 15%
wola@d/oe307 ). The aqueous | ayer was extract edPGIriS2005/020446
CHCI3 (3 15 x 10 nL). The conbi ned organic | ayer was
dried over MgSO4 and concent b@t]ed to give 0.2 g (16%

of
th d l'idin-2-im
pa&ot(?ehéoaﬁe Qﬁé‘%%één @Q"gﬁc)engg? yi_hr@n rrﬁgiége I(yva!snpmﬁilierg by

|
SIcRIRIQTEIIPRPBY 104507 7o BYORGIncAehes idientish BENp=1. 70

15 ,
R’ kg?lﬁég%hyﬁ%p Qrbutyl F?o 124 g, 025 mmol 80% yield). MS m/e:
4264+ (M-@Bu)chl or ophenyl ) phenyl) - 1- net hoxy 4-
tljé_ellmdazolldln 2-imne A mxture of

edawingcrmpoundreal repael i uﬂn@sanmamﬂsw(o , RL
:OVE R4 = Me) (0.027 g, 0.1 nmol, eq),3c|oro

phenyl boronic acid (0,023 go 4. 13 nnDI .3 eq),
Fi breCat (0.020 g), \sNezhanol (2 nL) and 1 N
K2C03 aqueous sol uti oy A2N5 i, 0.12 mmol, 1.2 eq)

was heated in a mcroy
110 C for 15 mn. The 5 transferred to a
prepacked col um of Si -carg%r;l (2 g, 0.79 muol/q),
whi ch had been conditi oned th MOH DCM (1:1). The
colum was el uted w t iMéihbdBHH DCM (3x3 nL) and the
el uants were coI | ected and concentrated to give 0.008
g (259 of 4-(3- 05 -chl or ophenyl ) phenyl ) - 1inet hoxy 4-

(Enrys Optim zer) at

30 nethylimd in-2-imne (CD5; R1

R21 = 3-Q, M)asav\m%tepolud 1H NMVR 3)5
77576@“ H),758742(mama oo

.97 (s, .97 (s, 3H). MS(ESIQ- 3160 3180

(M+|—|)+, HPLC {ANRt = 5.64 min. WO 20067 D§5277

PCT/ US2005/ 02048811 - 307 Method CE Rl RL gloNYNBoc O
N~i RNBoc 21 NHRAX O RE NH "YI' Yx \\ ° R6 LDA
THF, -78 C, 3 h R21 R6 CE1 R21=Br, | gyl ,11 U _ CE2

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.



1. RRIB(OH)2 RL Fibre Cat, K2CO3 O N~NH DME or t-BuCH

R4 NH 110C, 15 mn, mcrowave R21 ,,Rs 2. TFA / DCM
wWQBBcRRR27Faryl , heteroaryl 5 Method CE, Step BCThS2005/020446

synthesis of CE2 (Rl= R4=Me, R21=Br and R4=Me) was

adapted fromthe procedure_%f 2§panu, P. et. a/., Tet.

Lett., 2003, 44, 671-675. Th § to a solution of (S)-

t -
2t ;sgtdgeégpﬂe%rylg)mﬂ A FYEIORFIYISTDY aneleR Panypaidbwesi d
oo prokerants By B S el
Metfig ré%t‘%mé_/ The mixtigerwas DudfiB7dThJDIsilicﬁ getizhnatRgiashy using
) - : rostirrin t
CMARTENi 4 651 i et o o sy
5 (0.082,9,®.078 mmbl, 58% iikld)mantHBHBAnI4) _ﬁgﬁﬁdg&éﬁggwlgtﬁyl and

RO f&rg(l or an%.%écol ored enolate solution.
TR gi 9 nEw.- A% gidl). BohBHMARN, AsNdded
= n S ion was_ war ne

P e B ST BRIS MeSHETIeflo S S BMBncHoo

R"=Med Reroyriomenylethybanc R By eb utyB s VRS R6 2468 1 35@@%

aqueous |ayer was extracted wth Et20 (3
The conbi ned organic | ayers were washed with brine,

10 dr Meth6dBEM)YSteyd, concentrated to give 0.38 g of a
br%\g/n oi | . Chronmat oggaphy on silica gel using 50% ‘
Et eRIPeRSFRE4p=¢ B@rMegB?k&)@Jdﬂrb@Ie(tﬁﬁ%ncpﬁ15=n—butyl) (0.032

_ R).- 4 (3 heny!
2,1 ?@Fg@;ﬂ)f/?{g%&%&%hﬁ i$ BrfY Qs lpo%nﬁigﬂ% i Rzﬁowvaloiaexylethyl and
= 0¢6ay, vaiEldNIsiNG: iy IR
i e o S S S o
, St 3y ngeis&?.j,(mﬂg). (m 2H), 7.26 (m 2H), 3.21 (s,
15 1 . 1.51(s, 12H), 1.17
(e 5RYing BomPpa it olrateg beind ugitiiarpiathon) m
7.20 mn. WO 2006/ 06527§8PCT/ US2005/ 020446 - 308-

# Method GHuctitep 2 A mawt uréSof (9 -tert- Obs.
n

N tyl
4-(3- br onophenyl ) - 1, 4- di meway! - 6- oxo- t et ?éﬁéﬂ'ﬁeopyri mivv /e
i

- 2(1 H)-yllide'ne carbamate (CE2; R1 = R4 = M, R6 =
I\/e,§R21 DBN#N%ZS g, 0.6 mmol),

o)
e N
H Tiy) N
608 o
391 392 610 O

N H .
O
609 O 391 392

Method BI



10

15

20

5-cyanot hi en-1-yl boronic acid (0.2 g, 1.3 mmol, 2 eq),
Fi brecat (4.26% Pd, 0.7g), and 5 1 N ag. K2C33 (0.5
waoidoowas27heat ed at 110 Cin a 20 nL Smth procees/Usem@mb/020446

using the Enrys mcrowave synthesizer. After cooling,
the reaction mxture was tra %ferred to a pre-packed

col um of Si-Carbonate col un nd eluted with with

MeOH CH2Cl 2 (1;\1). The el uent was concentrated to

give 0.32 g of @ yellow oil, which was purhfied by

silica /gel tography (20 50%/Et exHnes to

give 0.13 ?O 48% yi el d, Y0 syn:ai!l" Eatio:

'/

| ———

5:1) of /(9
4° (3- (B hi -1-yl) phenyl ) - 1,%- d|
oxot et r al y YT i n-2(1 H)- ylld?a
white solid. 1phl 13, 300 WMHz):

H, 7.58-7.53 (m 3H), 753738(m2H)

H) ,A solgtiogsf BI3().02@ g1 6(0#0, hntd) ib. B@M (91 rrﬂ;wasldégaéééd
usu‘gggfge%egpm/%@% (4%5 Q%e%ﬁ?f,)i, &Ny%e pgg@éme fqtg’(h cycle Crabtree’s

catd|yt-way hd@sd whd the s stem wa
- ¢yanot hi en- gneyﬁcuateij Whlleﬁh?ww% ffie pystem

4-( 3-
Wasrco{fwaé@w mydpgen Q@§, &I)d yhe moawmmreeca a8rogm 0. 05

i CH2(Cl.2 at
tomPERY'RP 16/ RIS Brtet Ande Snfisnndngy e FariBndiana
congeryratedsanid thevarowre ol vesgburifibd by Asetrsnphasd HF(L'»'_C W-turnish

Bl2®;tﬁfé3$ %ﬁ?t em'g%g’ ytggl?gf Mgﬁrﬂg%%} $£g 'ﬂ"(le"l'g:)lE ﬂd: pr oduct

was purified by ?0 reverse phase HPLC (B) to provide
10 ng (60% of (S)-6-(3-(5-cyanothien-1-

yl ) phenyl ) -6-et hyl - 2-i nMetthdlﬁ.i hyI -tetrahydropyri m di
n-4(1 H-one (CE3; Rl

: 1=

5- cyanohhl enql yl) as a mﬁﬂ_e(sol id. 1HNI\/R|§QZ N1 300
% (br s, 1 &/\@(g 7. p8- I3H53

(m3 (m 1'H), W6 (m 219 O5eg¥(m 1

g’[\sgkl—l)lm(s ,Rdl. 27 (d, J V2 Rz,

9 M= 43 5 |\/H—-—56——I-3 r HPLC

-= @ rein (syn isone Met hod CF WO™2006/ 065277
PCT/ USZ§05/ 020446 309 BocNH2 S H2N R< Rs O

OCH3 0 MyNBoc R21|3(0H) i bre cat H AB2
NH K2CO8, DME BocHN N 1- Br 6 110 THE H
EDCI, DI EA, DVF R

BJ1

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.
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mcrowave CF1 CF2 R1 RL O NYNBoc O NyNH 30% TFA!
DCM R21 NH or NH R6 4NHCI /Di oxane R21 R6 CF3 CF4
woORbGsmds2ZF, Step 1. To a solution of t-butyl caPbamsr®s/020446
(0.5 g, 4.3 mol, 1 eq) in anhydrous THE (5.0 nL) 5
at RT was added NaH (0.17 g, 3 nmmol, 1 eq). The
mxture was stirred at RT forfof5 nin. Then a sol ution
of nmethyl isocyanate (0.3 g, 4.2 mmol, 1 eqg.) in
anhydrous THE (5.0 nlL) was ggged dropvm se. The
reacti orflrdcitrer e was aMiwowed to stir at 25 C for 15
mn. The m xture was then pom/%d into 30 nL of
i ce-wat er Nthder vigorous stirring. The reaction
sol uti _zvas extracted wth Et20 (2 x 25 nmL). The
' Pers were 10 conbi ned and washed with brine
) d (Na2SO4), and concentrated in vacuo to
give 0.42 50% vyield) of tert-butyl nethylcarbamoth
614 oyl carba ate CFl (I§18I\/|e) 35 a white solid. 1HNMR
(CDCl 3, 3pb\M 8.3 (br s, 1 H, 3.19 (d, 3H, J =
4.8 Hz),br s, 1 H, 1.5 (s, 9H . 5 Method CF,
Step 2. To a=sOlution of an HCl salt of AB2 (R6 =
3- bronophenyl and R7 = Me) (0.2 g, 0.7 nmol) and CF1
(Rl= M) in DW (2 nL) at RT was added DIEA(O 5 nm,
2.8 mol, 4 eq) and
1-[3-(di met hyl am no) promlfh 3- et hyI car bodi i m de HCl
(EDClI, 0.2g, 1.0 mol, K After stirring at RT
for 16 h, the m xture was dlluted with EtQAc (10 nl),
0 washed with brine, dried (MgSO™), and filtered. The
filtrate was evaporategyunder rPMeced p pressure to

oafford Q.34 g of cj pr odfRsl a yel | ow 0 _4/ Whig Ghbsson's

3

¥ usi ng/si kica -gel—cBMenat ogr g YNBY teagent
eB‘btlng wth 20% / hexanes to give 00 0 (0.4
mmol , 60% of (S)-tBftRbutyl R® R*
-(3- br onophenyl ) - 1, 4- di met hyl - 6- oxo-
BKL‘I- '‘BK2 BK3
\N_(S \ _/(s NH,OH, BuOOH \. ,NH.HCI
P . N MeOH N—/(
o= JNH o&\NH = P NH
R® R* , R® R4 RS R
BK4 BK5 BK6

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.

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
°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
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tetrahydropyrimdin-2(1 H)-ylidenecarbamate (CF2,
R1=R6 =Me) as a white solid. 3 '"HNWR (CDClI 3, 300 MHz):
we 200/087¢(s, 1 H), 7.42 (m 2H), 7.24 (m 2H), PBTAB2((0S/020446
3H), WD 2006/ 065277 PCT/ US2005/ 020446 -310 3.2 (d, 1
H J = 16.3 Hz), 2.87 (d, 1 H_J = 16.1 Hz), 1.65 (s,
3H), 1.55 (s, 9H). NMS(ESI): - 28+ = 395.7, 398.7. HPLC
Rt = 7,.11.nmn. Method CF, Step 3. 5 A mixture of
progiest. %Ft(%bgk;kpenzy' 3-piperidyl, R*=n-Bu) (140 mg, 0.408 mmol, 97%),
d

(M+4-1)(.33§5,0|rmphenyl) 1, 4- di net hyl - 6- oxo-t et r ahydr opyr i m
1 H- ylldenecarbarmte (CF2; R =R6 =Me) (0.25 g,

O 6 mml) 5-chl oro-2- hydroxyphenyl boronic acid (R21
| o d h l; 0.2 1.2 [, 2
F| @/I, &J@!ﬁzﬁg :?(F)X?:/’S e8y7 Q) ang 1N agm)KZ(I)Se((q)O 5
mL tert-butanol
SR sy R ey gl HERBY (70

mg, 2@ n”an@ann 1duens (ted) we @A@ldi |
) wels aiidiel q_%vt@%s}dgrosgﬁaﬁ'@hl’nw mg, 0.26

110 C f
O oL eSS HheiPE e us ARsPeim an dicbathat 0gebiard 6h and then

at 16 *Cdobaaht |
Sev e& {]d)) 0 r} e\ﬂ@gr?? m\rﬁ%iftglgﬂ gf:“'fe h con%’%%eéy @Adiion of
alelrops o dr'é’ (kand theq dikuted s EfOAdnandmuN«@Hodmé

pha@ WéréJSépa rAf SRy ﬂ%g&@%@f%ﬁ 2 @é@%ggﬂg} E\é(pém(;X) oThe

chr omat ogr aphy

orga&ceq)q‘ngnggveje (confbniéd rwahed it beine( S}leél %"vbr g‘%d? f
y A | " iy 1lteéed
arl1d ézéierﬁféé%& ﬂrh ng;% rrﬁgl)él{:g v%gpq)aglggxf B%@mgmahwﬂu_e 1000 um
. ro

ST [5@%';'7 Yonelnk Fbifl g arprersbRag TAN
benzyh3-pipgridyl, /R 2am-Buy (23H)n,g 6.08Y (rmholZBbS% %§E&l\ﬁpﬁ&3 66%) S80) and
BKS [} qg%% &Em ;ilp%&il @84@ gu)g'}_g g, 0565 2 MmO 1WEMS: (M-+H)
— 364,251 ) = 443.7, 445.7, M~ 20 56 = 388.0. HPLC R

(A 6 99 m n. I\/bthod CF, Step 4. (S) tert-butyl

4- (3 (3-chl oro- 6- hydr oxyphenyl)
mebh—QK4 t hyl - 6- oxo- tetrahydropyrimdin-2(1

H)ylldenecar anmate (CF3; RL = R6 = Me, R21 =

3-ch( omaﬁerézﬁn@ryBKG Spend ( 40
B S enonal SriPelit, RSy EllIG)ds #831ed

with NESH) 52 11 B it skipgarmipe rowide: (@0 Bigpicesi dumi) WaMeOH
(€ mironsi, R Lnp AR 1 kgl B0 £
prepa‘;%meow@dnpgo Wﬁeﬁlltﬂaj,@é%rm NHIMROHP i DEMA héresulting
sampleBV8s SR BRI Tl (t1 mb! Reatded with 4N HCl in dioxane for 5 min,
and finally 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:



nmg (60% of

(S)-6-(3-(3-chl oro-6-hydroxy-phenyl ) phenyl) - 6- et hyl -

wO mwemeR7met hyl

0 tetrahydropyrim din-4(1 H)-oReT(USENMNS/020446

R = R6 = Me, R21 = 3-chl oro-6- hydroxyphenyl) as a

white solid.
H, 7.6-4.25 (m 3H), 7.24-
1H),518(brs 1 H), 3.39 (d,

' HNVR (CDCI 3, Sg §4 ?);

511.4 (br s, 1
3H), 3.68 (br s,

J=16.1 Hz, 1 H),

3H).
#3.20 ru§ 2.9¥(d0bs. = 15.8 Hz,1 H),1.74 (% H)
IVB( ESI = 344y1. LC (A) Rt = 5.07 nin.
-311 Method CG R21 R21

06/ 06Q_g77 . PCT/ USZOOS/ 020446
égll\lagﬂﬁDCI HOW \ MO |l \ HNR R,

NEt 3 15R16RN I

Me HO2C CCRMe CCRMe CGL CG& 0 CG3

Pd( QA Xant phos,
6155--- Q) rge 15RIGRNob,

15R16RN

OO0 C&

Cs2CO3 HN(Me) SO2Me R21 R21 R21
Nl -12 formation \ LIB% \OCGG
r'+THF 15R16RN 2) H2, Pd/C/ Q02

[1] NEt3,NBoc [2] TFA BocHN~-SMe R21 R21

\ HNI NHz NEt3, HN NH 3 15R16 RN ( / NH *TFA O

15R1I6RN NR4 ,(: OR3R4 OO
Method BL
R} _
\N\(/N Boc R1\5
o;‘/\<NH ) 0 BL3
W R3 H2N -
NaBH;CN
0 DCE, MeOH
n 2) TFA

BL1

To a 2ml Methanolic solution of BL1 (n=1, R®

15.+
R0 n

BL2
=cyclohexylethyl, R'=Me)

(10 mg) was added BL3 (HCI salt, R'5=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
mle
NH
~N""NH
616 HO»N@‘H 348 349

Method BM

Obs.
Structure Mw
m/e

NH

X
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O CG7rf CE8B Mthod CG Step 1; 5 A solution of CGL
(R21 = Br, 12.29 g, 45 mol) and NaCH (1.93 g, 49
waonle)o65217 MeOH (70 nL) and water (10 nL) was periusx®d020446

for 3 h. After renoval of MeOH under vacuum the

aqueous resi due was adjusted 52 pH 3 and the resulting
solid filtered off, dried CII? I vacuumto give C&

(R21 =gBE, 11.41 g, 98% . 1H NWR (400 MHz, CD3CD). 8
8.49p¢m 34 H), 8.27 (m 1 PP 3.90 (s, 3 HPBec10 Met hod

CG, St © A mixture ofR NrR21 = Br, Bi 4 Ng, 44
nmo| (8.6 g, 45 di propyl am (6.2 mL
44.9 , £p. 0 ® ¥Hmmol ) ando NHLO ni,
72 maP)y in 100 for 48

was d 3
h. The geacti on was washed with sat. NaHCgS'
Cl (1 x), water/ (X
, filtered and
| OHng material wad pected to si
chr omat ogr aphy (0% -- 40% f‘O@\'g?hexanes) to'ngl \723%%@
(R21 =W, R15 = R16 = Pr, gyd 62 g, 24%. \é%
2006/ 065277 PCT/ US2005/ 020446 -312- Metho St ep
3; Amxture of C&3 (R21 Br, R15 = R16 =jPr, 3.6 g,

10.5 nmol ), HN(Me) SO2Me ( 1§.20%TFA/DCGRA. 3 D] 20% TFA/DCM
Pd(OAc) 2. (355 ng, 1.58 ), Xantphos (1v41 g, 2.44
mol ), Cs2CB (5.17 g, 15.8 mol) in toluene (40 nlL)
was degassed under a str8im gNHN2 for 10 B ni NH t hen
heated at 95 C for 18 h. Mhe{reaction was !
RT, filtered through ce NHand t he fig=+ .
partitioned between Et OAc d water. The Oni c | ayer
was washed with water (Ix brine (Ix), i £d over
MpSO4i filtered, and evap ed under vaguiny The
resulting residue was sub ed twice to ¢
chr omat ogr aphy (0% 3% Me 2) to give
N( Me) S2Me, R15 = R16 = Pr, ™®.653 g, 68%.
CG Step 4, BM4 BM5

Method BM, Step 1:

To atoulene solution (3ml) of BM1 (n=1, R®=cyclohexylethyl, R?=Me)
(0.050 mg) was added 1.5 eq of diphenylphosphorylazide and 1.5 eq of DBU
and the solution was stirred at r.t. overnight. The reaction mixture was diluted
with EtOAc and washed with 1% aq HOAc before the organic 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.



LiBH4 (2 MTHF, 8 nL, 16 mmol) was added to a solution

of C&4 (R21 = N(Me)S2Me, R15 = R16 = Pr, 2.65 g,
wo20/0650F) in THE (40 nL) at 0 C. After 18 h BCT/URIN05/020446
the reaction was quenched with 1 M HCI and extracted

with Et OAc. The organic 15 Iz%gj_was washed with brine

(Ix), dried over MpSOH4, filt and evapor ated under
vacuum The resulting residue was subjected to silica

gel Thafollming capippunoswers sythadid CHagisiilaomethas:

C& (R21 = N(Me) S&2Me, R15 = R16 = Pr, 1.77 g, 72%.

Method CG Step 5; ?0 A oObxture of CG5 (R21 = Obs.
#N( Ve) SCBRRStURLS = RIBY = Pr, 1.#7 g, 5SIpciwRl), sobiWim

azi de (404 ng, 6.21 mmol )" "and PPh3 (2.85 g, 10.87 mle

mol ) ,4yn €4 (5 nL) and DM (20 nL) was stirred at

90 Cf r 5 h, then at RT for 18 h. ThE»\reactlon was

StlH‘[@thh wat er (10 nlL) for 10 niR, Nthen-dj | ut ed
Wi th Bt3Z e grganic |ayer was tritwg b h
wat erQ " dried over MgSO4, and gwaporat ed
61&inder va m The rasaltisgy 1&emateri al $ directhys 469

next step (azide redu Met hod CG
Step 6; H}fne product from net hod t p 'E,‘ was V
di ssolved in EtOH (5 nL) and stirred in the presence
of 10% Pd/ car bon under an at nosphere of hydrogen (50 .
psi) for 18 h at RT. 0 The reaction nixture was
passed through a PTFE-filter, and the filtrate
evapor at ed under reduced pressure. The resulting
material was subjected to Methed &Nve thin |ayer

chr omat ogr aphy (58 OO—VCHZCI 2) to give C& (R21

N( Me) SO2Me, R15 6 7= Pr, 130 ng, 7.59 ) 05) .
WD 2006/ 06527cf 020446 - 313 M d_csS,..~
Step 7; A m Xt urg0NHES0 (R 21 = N(\e) Ebe

= Pr, 130 ng, O0.38 )

di (tert-but oxycar bong ‘
ng, 0.38 nmol), NEt3 L, 0.38 5 mmol) in D
m.) was stirred at RT for 48 h. After renoval
volatiles in. vacu®Nithe resulting rrat eri al BR2

5 Ubot v crod BREHEpEERQACRHETHEL sfe AL Faticiaien),
triethj0and (1 f)rrﬂéro'ﬁfﬁq antVBN1 {ZEAPBGh ‘MGN?I Wﬁ?&rﬁ’geﬁ'&%@ & 1atm

at RT fo | oned by renoval of all volatil
at rijends5 h\b@é@m&edegcw wes filteead thrapgk pICelite, paRLS g:veRﬁNz

afteT réthovatt d8hent4% f rom C) .

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 S

m/e m/e



10 Method CG Step 8, A mxture of CG/ (R 21 =
N(Me) SO2Me, R15 = R16 = Pr, 120 ng, 0.24 mmol), benzil
wWO0306/0682770. 24 mmol ) and NEt3 (134 L, 0.96 nmoPETIiUS2005/020446
EtOH (5 nL) was heated at 100 C for 18 h. After
evaporating all volatiles, the residue was partitioned
bet ween water and 15 CH2Cl 2.” 28% organi c | ayer was
washed with brine (1x), dried over MgSO™4, filtered and
evap . The resulting material was subjecygd to
prep tivie thin [ayer chromat ography (10%
as eluent) to give C&8 (R21 = N
R15 R16= Pr = R4= Ph, 69 ny, 50% as 1§
salt. 1I€D MHz, CDCI3) S 7.10-7 40(m 13 H),
628 72 (m 2 34 ( 308(3 N
ng), 2.60 2 {\"@ %P 526? ,
0.92 (m 3(H), 064(m3H) LCI\/B 5763 H) .
Method CH HH N~~NNHNNH 0 O0-00 OHO) O C1
'-5 CHL solution of 0.35 nL of 1 M
(0.35 mol e) was added dropwi se to a solution of CHL
(52 nmg, 0.11 nole) in 1.5 nL anhydrous DCMin ice
bath. The 2006/ 065277 PCT/ US2005/ 020446 -314
reaction s ion was stirred in ice bath fMr 10 min.
and 2 hrs{i}\}? The reaction was quen d with 5 nL
MeOH in i th. After concentrationmy
purified basNB18 reverse phase colum tg

62137. 3 Mg\ Gy %0 yi el d) 286 32670”8559 5 Mpt hod

H 'y N AN TN NH O 320
HN
H,N
L NH
320

N

0%:,@ 274 275 626
( .

03\;@ 274 275

Method BP

321
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0.0-\\ O O Cl1 C12 A solutionof C1 (20 ng as
a formate; 0.042 mmole) in 4nL of DCMwas treated with
waQow@eRA7 (0. 42 mmol e) at RT for 2 hrs. The cr BA®/US2005/020446
m xture was purified on C18 reverse phase colum to
gi ve conmpound C12. Method CJ NBOC Br NH HN N HN) ~. NR
SS6 O0O- R O 15 C) 1 CJ2-880a solution of CJ1 (RL =
R6:I\/E 324 ng, 0.87 mmole) in 2.5 nL CHC 3 and 2.5
HOE n ice bath was adde S (312ngy, 1.75 mole) R
and gh o‘#eactlon m xture go%%rred at RT. Upon R1 N
Xture was diluted N—¢

react \op'€Bhpl etion, the cr
i 20 and vvashed atur at ed aqueous o;§<NH
3aqueous NaHCO3 ano[ r| ne. The crude was 3
|e on flash ol um gveapftrdﬂaet whi ¢
N ed with 50% TFAQ,.I to give CJ2(R10:~§M9
Ay, 56. % vyi el d) te aporation. Method\ CK )
2006/ 065277 PCT/ US20854020486 -315- \ hNH M3O2C | Br

\' COyyg CO2Me  HN Ra ge3CCB, DI\/FOZZ
O N S UGH ~ ONH Reag THF R3 a tol uene s'
CK2 R RMetK8dMBI®, Step 1

To a solution of BP1 (n=1, R'=Me, R%<H, R® = cyclohexylethyl)
(0.012 g, 0.028 mmol) in.CH,Cl, (0.5 mL) was added 2,6-lutidine (0.010 mL,
0.086 mmol), AgOTf (0.024 g, 0.093 mmol), and benzyl bromide (0.010 mL,
0.084 mmol). The reaction was stirred at room temperature 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, R%=H, R® = cyclohexylethyl) (0.010 g,
0.019 mmol). MS m/e: 526.1 (M+H).

Method BP, Step 2
BP3(n=1, R'=Me, R%= =H, R® = 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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20

CO2H N, RI6 N, R16 \ r0i RI5 P-r N OS ONS 0 0 NNRt
0O -NH am de tBuOOH, NH2R1L R3 Ra coupling RNH Ra MeCOH
wOlocRas27CK4 CK5 CK6 Method CK, Step 1; Sim | BCTIUS2@5/020446
literature procedure (Mol oney et al., J. Med. Chem
1997, 2347- 2362), nethyl br@g:]rret hyI benzoate (7.00 g,
30.5 nmol ) was added to a 5 suspension of CK1 (R3 = R4
= Ph, 7. (ddcg, 27.8 mmol ) and K2Cg8:(3.85 g, 27.8

mol ) i B rE50 nmL) at RT. AftRir A8gh, the reaction p R
m xture diluted with water Mwd extracted with N
CHz2Cl The conbi ned or g&hixN ayers were washed o;§<NH
W th

'(1x),swtero(z’€$<) o i 8 over d §O4=(

fiHN and concentTat ed vacuum te—gtve
cdmpoufigl, CK2 (12.7 g, 100 o Met hod CK, Step 2™
MeO ound CK3 was obt aiy om CK2 usi ng net hod BK,
S . thod CK, Step 15 (1.18 g, 2.83 mol )903
in IHE (1% nl) and 2 N Li 4 8 mmol ) was

stirred overnight at RT. The m xture was quenched with
6 NHO (2 nm, 12 nmol) and then partitioned between
wat er arldethaghBQ $tep dti ed Et OAc | ayer was

Cone et BTG RSN ARG LG L5 P oo

R e R
(o. oﬁgtqﬂ’@ﬁ@m@pw @m@@ﬁ i3 v added DYBAOKEAY frl901040
mm&lfAadtticeeid®h led rﬁ’L, 61039 imol)® HEBI @ odE g, B Mol), and
EDCI (0.003 g, 0.016 mmol). The reaction was stirred at room temperature for
16 hours. The reaction was concentrated and purified by reverse phase HPLC
to provide BQ2 (n=1, R'=Me, R?=H, R® = cyclohexylethyl) (0.003 g, 0.005 mmol).
MS m/e: 627.1 (M+H).

Method BQ Step 2:

BQ2 (n=1, R'=Me, R?%=H, R® = 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



WD 2006/ 065277 PCT/ US2005/ 020446 -316 Conpounds CK6
wer e obtained from CK5 using nethod A step 3. Method
wGRogslo6277CL  Pd( PPh3) 4, K2CO3, TMSCHNZ2, PdCl 2pePhS2(d5/020446

3-Br-PhCHO, EtOH | LDA Cul, HN Pr2 B(OH)2 CHO R3-X
CLlCLZCLSCICICIRSO@ 13, / ONNH KW04 0
NH HCI NH TBAB, AcOH )~ R CC 5 MeHN NH2 CL6 5
Met hod CL, Step 1; s6t2 was obtained from

%

(3-chl or ophenyl b#romi-ge aci d) fol | owi ng At
o

Met hod CL, Step % met hyl si | yl di azometMrgne (2 M
hexanes, 2.5 ni,” 2N) mmol) was added t & aMO0 sol ution
BaLi) i NgdHE /
0

of LDA (freshl reﬁ%r ed fragy D RAAN g
T

at -78 C. A O mn at™—=78C, an tion of —— O=s=
al dehyde CLZ (900/my, 4.13 mol) i 5 m-) was HN
added an#© reaction slowy wad to RT over 3 h.

The reactiofsfas ggdenched with water, thep extracted

with Et20 (2xoM00 nl). The conbi ned j,prganic | ayers
were washed with brine (1 x), dried over MySO4,
filtered, and 15 evaporated under vacuum The
resulting material was subjected to silica gel

chr onat MpthpllyBR] 888p hexanes) to give CL3 (752 ny,
5 86% . 1H NWR (400 Mi, CDO3) 8 7,21-7.65 (m 8 H),

3.08 (s, OF FplutinRoh BRtn=1SRepMe; RESHARYéysichalyIdhy)

(0.0%@??O@?mﬁlg?ﬁ{/ mﬂlﬁr@néﬂ(@f.b er) (\)NrgsdaedéeAg DMAP (a few crystals) and

» - PY .
methylsuhponyl chloride (3 drops). The reaction was stirred at room temperature

for 6 days. The reaction was quenched with water and diluted with CH.Cl,. The

organic layer was removed, and the aqueous phase was extracted with CHCl,
10 (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:

15 BR3 (n=1, R'=Me, R*=H, R® = cyclohexylethyl) was prépared from
1
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

- # Structure MW

]
O N\/éNH

\ e
250 j A
@) \N
629 H 412 413

Method BS

o=‘/\<

O é %
n

R
N

7/L\ -

BR3

jus)



ng, 1.14 mol), Pd(dba)2 (27 nmg. 47.5 nol), PPh3 (25

mg, 95 nol), Cul (18 ngy, 95 tnol) and DI PA (400 L,
waasoeres277in DMF (2 m -) was degassed for 10 RCI/USZ@SN20446

a streamof N2, then heated at 100 C for 30 min in a

Smith Synthesizer m crowave. e reaction was cool ed

to RT, filtered and di luted WH 25 Et OAc. The

or gani c IayerBoaas washed with vvate 1 X), brine (1

x), dried d¥er NJ}@SOZL flltered evaporated under g
vacuum The Mgéul'ting rraterPlaI I22006/ 065277 R! |\
PCT/ USZOOQ M46 - 317 @&zﬂ silica gel N{
chr omat ogr 3(O - 20% Et he a ) to give C4 NH

yrlmdlnw. 228{ g > 0%. Method CL, Stgp dgs
yrimdinyl, 21 ,

ure of CL4 (R3
O 72 / nKMhO4 (297 ng, { 1. mol ), 40
yI a ni um br gzbd "55 ny, ﬁ )
and CH2d 2 ) was stirro'?J 3 at
RT. Th eact| on m xture wa$ fiBS2ered thr a pI ug
Mg traf3§3vvas

of silica gel, eluting withOveOd, and the
concentrated under vacuum The residue was subj ect ed

to pre n | ayer chromatography (5% 10
e‘ﬁ: g?%g?ﬂé' (RS = 3 5-pyri m-dinyl, 154 ny,

660 _ VoL oFEEA R R RONCCR By ey crbgyieiny)
(0. oé:tgﬁo V) mn‘ml)sm@Hg@iggIDWHn)_)l Wiy Kby oM
d rop% '\'1'58 Cre%t@%g éw'ey@t m@rﬁ\agn%gﬂratg{r@ fior 16 bours. oTine reaction.
w
as boncmétédﬁndﬁgf%ﬁ%ﬁ% ?R%%% H]%Q @3?@‘\/ %%% 1,

R'=M JReATOR = o MR hey ey RQL by0. 802 mmol). MS m/e: 823.5
(M+H).

(R3
5H

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

!
Q O-_N NH
NH e [\r
O=(N H
H < § 453 454

Method BT

# Structure MW
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hydrogen balloon for 3 hour 40 min at stirring. After

filtration, the concentrated residue was purified by
weénedemgs2w7f | ash col uim chr omat ogr aphy 5 PCT/US2005/020446

( Et OAc/ Hexane=0% 50% to produce CM2 (Rl = Me, R3=Ph;

443 ng, 92% as white soli d served MN(MH—I) 381. 2.

(400 MHz, CD3OD): 6—913( br 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 VD 2006/ 06534

PCT/ US2005/ 020446 N NH RAN NH NH 1. -

Pd( dppf) Cl 2 CH2Ch, ( NH R® H 120 C

Br -b/ 2. R1X/ , DVSO, 1 1 CN1 CN2
To an Ace pressuretubg, were—added =phenyl ;
R =Me; 100 ny, O. rmol) bi s(pl oI at o) di bor on

(81.0 ng, 0.319 mwf’), KOAc (85.0 1N,Q) 87 5 muol),

PdCl 2(dppf) 2CH2CA 2 g24 ng, 0.029 mmA!) and anhydrous

DMSO (1.0 nl). % reacti on was the eated to 120 C

(oil bath tenperaftu Fe) at stirring for 2 hour 15 mn.
AfMﬂ‘lhoddBTng down to RT, the reaction were added 3, 5-

di br ono yr| di ne (206 nmg, 0.87 mmol ), anhydrous DVSO

(1.0 ni) ﬁaoqnib%om flaskrsre Bdt®dtompousd BT ()R1_W R%=Me)

t C,at_ st
(100 a0y s Gl At B 050 e
and go(gi-égrt-bytyd phasphine) blphleeyl @quagye.058y e mhéesol§idH @55 %en

3 d |
degdpod Pl 2 oNe LB bt NaBrk PuiBh .. 638 mmel) and Pd(dba)s
(27 mor DfOZanfmdl)SWebe/ad@é@piFh@rbé[@hJﬁ-@a‘sWrreﬂFaLtéo G &R bours.

1:10) and then preparat|ve

Afte”%%@'é‘g%"i% 1Q BIQIARe M e At FaCHTH MO was b%fmv;ch@Qvater and
extraei&%}@l—lé@ﬂ{‘) gi@tc%%ﬁg%Bﬁ%nqg % Sy Py c}ne(g\olzver Na,SO,. After

o

formc acid s

the fitigation, thes coneenipated dgsidus vds aréﬂ% baTLE

and '%Q’EE p@%sc, ﬁg} W 10% N (400 %Hz @gl's{%' O Gle=1:10)
. {kj\ &) gge@ntnp qq)watpr@goar%fozmm acid) to

producéthe desidid compdiind BTDR =M, 20e 23HR2'= 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 # Obs.
mle Structure Mw

m/e

o HN.  HN N—
631 347 348
o \1\7/ MH O 632

356 357

N
633 D 0 357 358 635 ' 0 357 358
ll\l NN | N Q
_JH N N
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20 Method CO? N21 R2 A RL R SnBu3 R1 HN N
PS-Ph3P-Pd HN "jill N' R3 PhCF3 R3 Bra n 0 m crowave
we2606r068277CO CO02 A microwave tube was char ge#CWiuSE005/020446
COlL (R1 = M, RR= H R3= cyclopropyl, n =0) (30 ng,
0.097 mml ), PS-Ph3P-Pd (49 r% 0.12 mmwol ), and
R21SnBu3 (R21 = 2-pyrazinyl) 5(‘43 ng, 0.12 mol) as a
solution in 1 nmL of PhCF3. The tube was seal ed, and
evacuat ed and back-filled with N2 (5X). The m xture
was then exposed to m crowave WO 2006/ 065277
PCT/ US2005/ 020446 -319 irradiation (110 C, 30 mn).
The resulting m xture was filtered with copi ous MeCOH
washes. Concentration of the filtrate gave a crude
product that was subjected to RP- HPLC to give 02 (Rl
=M, RR=H R3=c-Pr, n=0, R21 = 2-pyrazinyl) as
a formate salt (12 ng, 0.063nmol, 35%. LCMS Rt =
3.58 mn, V\é—308.2(MH—I). 5 Method CP CH3 0O NO N
S NH3 QpN~ -OL CHdA'" \\\P ~O Lawesson's ,NR

“@P-NCO O N Reagent O Jbh-N,
~ ~N \;7’#'3}' w

Ph yene Ph Ph H3 Ph H CP1
634CP3 CP4 CF )" Met hag7 CP;3s8t ep kag 0
1, 4, 2- D azaplgsphol i di n-5-one, 2-net hoxy-1 358 359
-met hyl - 3, 3- di phenyl--2-oxide (CP3) Using nethod
simlar to those described by I. V. Konoval ova et al.
( Zhur nal
Method BU
4 ! y
N s O Ma=s O M NBos
o\ NH ) NH R‘NH
m —_— m s —_— m¥3
R3 R R
TFA HN _N
n Cbz n bz N
BU1 BU2 BU3
R R R
N N !

0
NFNH o NBoc OxN_NBoc
S he A
MR ' m o
Me0\©/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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OQoshchei Khimi, 50(7), 1653-1654), 1.0 equival ent of

phosphori socyanati dous acid dinethyl ester (CP2), is
weaddsiesn7a sol uti on of benzophenone i m ne ( CPRETIUS2005/020446

toluene 15 and the mxture is warnmed to reflux for 4

h. Renobval of solvent and pyggfication by flash

chr omat ogr aphy provi des the t|t| e corrpound (CP3).

cOA T o THATREE G P T RIP eRo B M p o,

0.284 orrtidl, 9% ¥ieldh3 M8 rhtd: usael (MJFH)W' ene) is added
Lawesson' s reagent (1.2 equivalents), and the m xture
is stirred at reflux for 2 h. The m xture is cool ed

a col d water. The organic phase is
ri\ﬁeté kggjdgtea(r?d filtered, and solvent is renoved.
THeo arsodiﬁloplrcofcm:lﬂ (ms_pun.;é eR’ =ldylef Ris@ydbhexgethyl)apso mg) in 1

ml of@ﬂg@ﬁ-@% e(ij(reqletlogl%at vg@mggﬂgq? m:?d ml o C? r19|qlllihon oft %) 9 tEuOOH in water
and @5rmt6mw4¢>m%émlthé,v%| ahaRdHRIRe! at Fo8 1@ &Bﬁ)re fs¢ mh aThe

route simlar to that described in Metho step
mixturpavassCeratiaiehipeuo. The mlxmresw@@rﬁ;bwqutbpsml of/\MeOH and

o mAJREASTEPBRASTRZRAR mo AR hgdle e
solutibnOmiduriewahe stirred fit pdsomﬂpbﬁi':plesamyeifmﬂlaﬂm?gfoa@ itdvas concentrated
and aTerOle RETEH TG BB rataspPby sy FKEAGH eSS to yield

the B@?Gn&é_ gn gbfpkm‘glxﬁ%% 8@@1 t@hﬁhk% ﬁ@@pgﬁm@glzss% yield).

MS neicE41 -3 ddit. GM@H HSCO N\ (4 Cl)Ph~ H (4 C)Ph~ H
CH CH3 3 CQL CQ2 C®B
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,



Method CQ Step 1: 1,4, 2-D azaphosphol i di n-5-t hi one,
2- met hoxy- | - met hyl - 3-
warRbieyes237 ( 4- chl or o) phenyl - 2- oxi de (CQR) 10 UsPag/uamos/020446
approach simlar to that described by R Mrten et al.
[(Chem Ber., 102, 2143 (1969)], nethylisothiocyanate
(1.2 eqw val ents) i s added t&H sol ution of dimet hyl
{ 4- chbpr o) phen I]eth | phosphonate (CQL)
R “@V‘% g?tbylm(a‘g'ﬁdﬁt M? b 3ss t @rfmgq lagidvseite(0.7 omg, 0.0015
mmc¢f$@m% Nl®r MSImat 478f4 Y yi he m xture is cool ed and
solvent is renoved by ev por ition. Purification of
the crude product by flagh chromatography 15 provides
#the ti tStectogpound Mkt HOG° OQ  Skep 2 sirye ure W Obs.
1, 4, 2- Di azaphosphol i di n-Bfei m ne, 2- net hoxy- f net hyl “ﬂ,
nmet hyl - 3- (4- chl or o) phenyl - 2- oxi de (CQ@) Using a route
simlar tQ that described in Method A step ?NH CQR is

used’to pregare 20 the title compound. - onAd
I\/b@d %ANH_ - 0 N Lawesson's \\ / NS %SH
637 4-
( CH3) 3CLOAH \ O éréra ésgcmcﬁ% ol 12 413

PO(OCH3)2 ~ H H (4- Br)Ph H (4-Br)Ph ( -Br)Ph CRl1 CR2
CR3 CR4 25 Method CR, Step 1:
1, 4, 2- D azaphosphol i di n-5-one, 2-nethoxy-1-nethyl -
nmet hyl - 3- (4- br ono) phenyl - 2- oxi de (CR2) Usi ng an
approach simlar to that described by R Mrten et al.
[(Chem Ber., 102, 2143 M&hdd BVnet hylisocyanate
(1.2 equivalents) is added to a solution of dinethyl
[1 WO 2006/ 065277 PCT/ USZ{)05/ 020446 - 321 R R2
anm no- | - (4- bripno) phenyl ] éphosphonat&a (CR1) in \ N
HHDHdf orm g gé><( gragual Uy watmed to N—{
refl ux. Aft{jh at refl%x t he mxtFUre I's cool edanig<NH
solvent is K) 0

BV1 BV2 BV3 BV4 BV5

m/e

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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renoved by evaporation. Purification of the crude

product by flash chromatography provides the title
woanpmdid7 ( CR2). 5 Method CR, Step 2: PCT/US2005/020446

1, 4, 2- Di azaphosphol i di n-5-t hi one,

2- met hoxy-1 -nmet hyl - 3- et hyl - 3- (4- br ono) phenyl - 2- oxi de

(CR3) To a solution of CR2 i"®%851 uene or xyl ene is
and the

dd \ t (1.2 i val ents),
i e BT GE BB P ot isprapheny Thnd Rt pheni (1,69 g, 4.23

m Xt

mmodoinegcatdre J(Qonﬁ%g’gi;ép%\@gc%qdetdgﬁg%d%ﬁ%? gl:{)ﬁquj%% P<SC solution of

hase is drie

p , dmfﬁ:‘s&
N-blrgmgwgqmmm@le b‘r.eo@,cm.'ssmmtﬂ)' fri Qdeféiﬁefd lee"t) hanéi water (7.5
23@' o )

i de, t titl .
mL}égfh%gge%&%aw% E?og/\flg&%‘zﬁgpﬁo@gﬁa 206 QUSDERhafter 60 minutes with 10%
aqugopetNa - Adtehydi '
oL W o oL pneny 3. e (1758 s epgrased, and e
g%ﬁ ddyerwy withy meaier é@h brineMgvd addAjriest WErSVIgQ@% C®ncentration
undes egeliumRITRRAES antaﬁb&hgﬁﬁgwg% tﬂcwglﬁq%ogpghqép@ﬂ@raphy using

NrNHo S ~-N'~-s 0
5% &tQ49/HeraneH tohgive &MNAidCBXYA ZRPhC. Gt
§A™R S Hob A itolophery! and R =

H 2 X6 0\ CSl q CS3
Phe@?’iggéﬁ o 2.3% tnige SF56pib] NMR (EDCHe)oh6, 16 (m, 1 H), 7.93 (m, 3 H),

7.6624mMEt FPXY 56-(hfh-2 H), 7.2
rretwhoi‘% phen(yl’rret %yﬁ?oimﬁétlﬂbl - 3- phenyl net hyl - 2- oxi de
(CS2) Using an approach simlar to that described by

R. [ (Chem Ber., 102, 5 2143 (1969)),
ne'%n%(?gg\ﬁfsg%gnate (1.2 equivalents) is added to a

sdBUBI (BT £f3-bdinl‘kﬁ-ﬂtfﬁ]oro%9?n %%”od- 5;_4(___4 PE‘?BX’D 7Bﬂ &1;71'\11% ang R2 = H)

1- (4-net hoxy) phenyl met
was LL&P%’;’EHEW&@ é%/V‘F {31¥ 3-brooho-drivfarophemg driteRMGHERN Ssi
RM= [
AS, Sfepdyial |y warned to reflux. Afte’rth h at refl)%x,'ﬁ") ising Method

Obs.
# | Structure Mw # Structure Mw Obs.

m/e : m/e

N NH
N _( N NH
O NH

N
639 Br . Br 2 NH
O 361 . 362 640 O 361 NA
F F D




10

15

20

25

the m xture is cooled and solvent is renoved by

evaporation. Purification of the crude product by
wohewhest1r omat ogr aphy provide the title conmpouRdT/USED05/020446

2006/ 065277 PCT/ US2005/ 020446 -322 Method CS, Step 2:

1, 4, 2- Di azaphosphol i di n-5-i m ne, 2-nethoxy-4-(4-

met hoxy) phenyl net hyl) - 1- met-t889--3- phenyl met hyl - 2- oxi de

(CS3) Using a route simlar to that described in

Met hod A, step 3, CS2 is used to prepare 5 the title

conmpound. Method CS, Step 3: ‘

1, 4, 2- D azaphosphol i di n- S-WQH‘F?Q,B‘Q’- nmet hoxy- | - net hyl - 3-

phenyl met hyl - 2- gxii de (CS4). A solution of CS3 in R1

nmet hanol is ydr genat ed ﬂ:&m#{atm in the presence IQ
nol % 10 Pd/ i‘ tl ﬁn'pound af t 7¢N

c
filtration and i f| catJ (ﬁ%@@aﬁ/}'ﬂ@ chr onat ogr,a
Met hod CT BrBrgéeEt Et O Pleosgdinelioan\H  1-1

Et-NH2 O/ ~OP ()—|CBI2IE2«2/ DI E NCH g®Bu OH
CH3CNH2 N SCC12 I ~0 1-1 OSCN P IXJ )15 Br
Br CT1 CT2 CT4 Method CT, Step 1: n

Di net hyl - [ ronophenyl ) - 1-

i sot hi ocyamg] et hyl phosphonate 20 To a m xt ureW(?f Cr1

To an dventanet Giallwhs agdedRd gdish)y (1 514 ¢ag k@ 0468 nirhol) and 2-(Di-t-
butﬁgHosghmoSBlphenyl (10.0 mg, 0.0336 mmol) followed by addition of a solution of
BW1 (R* = Me; R' = Me and n=1) (566.8 mg, 0.168 mmol) in 2 mL of anhydrous THF.
2-Bromopyridine (17.0 mL, 0.178 mmol) was added followed by addition of 0.80 mL of
1.0 N LHMDS solution jn THF. The reaction mixtures was stirred at 35 °C for 90 min
followed by addition of MeOH and filteration through a silica gel pad. 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\- Os NN ! N7¢r\'|
wpNH \\V\—N — X-N
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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i s added t hi ophosgene (1.5 equivalents), and the
mxture is stirred for 4 h at RT. Wter is added, and

woheoemespani ¢ phase is dried (MgSH), filtered BAWUS2005/020446
concentrated to give the product CT2 which is used

wi thout purification. 25 Method CT, Step 2:

1, 4, 2- Di azaphosphol i di n- 5-t hi3f{e;

l2 nmet hoxy- 1- et hyl - 3 (4- brono)phenyl - 2-oxi de (CT3) To
gel golignate yield BXET(R i RacetMeahdir] € 1&@1 Qggeqio@%ryylE%nL@ws (m/e);
34d.4 equivalents) and diisopropylethylanne

equi val ents) and the solution is slowy war msd to

reflux for 2 WD 2006/ 065277 PCT/ US2005/ 020446 -323 h.

M @{ rem)val of solvent, the product is purified by
e SFh%ographyto glve the title product.

4, h hol i di n- 5-
To Aé/_%bhﬂﬁ)g@ BXE RS 2 g\ﬁe d6r 5] bAday . SE mrialsin e of
hyg
anhydious BHFovd @déﬂi
Was'\}é zggs@lt%gJ ®a useci e epthﬁll‘:és(ﬁrAque% Jlfg%ﬁ%ﬁ@ﬁﬁhgd‘mxture
qale @lfgl Quyes! byglow aexpition afl disoptdp@ carmwn@br@l(i 07 mL, 5.44
;2222&1%\)«@@ aﬁ@*&ﬁ%@&%ﬂﬁe %gg[’\bsplgﬁthoyl az:de (Synthesis,
28066} {ph6g phai whB atl
auowg&ww b & f ,peg |m(§:<£)§] yfr&a gslégzo?é pcsnl%réang the reaction was
. DI dEN BT Bt sy g dee reastian wasRdiluved weth EtOAd: (200 mL)
an e@menh Be Lol
wo?éﬁw O 1 PR TR LU o
; qhdj g,ﬁl Q[tq ytqmj/ tmpmwhazdegmﬁ? was hydrogtenatlon using
% u war 0
0% IQ)}‘?C”((O r ef I )9'Vet §83?¢:§t‘u e—lyMec%‘td Re Bnd

ES b@M&W/&’)sSS@émved by evaporation. Purification of
the.crude product by flash chromatography provides

the title compound.
Method BY

The following compounds were synthesized using methods similar to Methods AO or
AP. |

o) o) o
Br Br. Br. S
| / Cl
Br
BY1 BY2 BY3

Method BZ
The following aminoacids were generated using methods similar to Method D

Cl
N o Br N o
BZ1

BZ2

Method CA
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Method CU, Step 2: 1,5, 2-Di azaphosphorine-6(1H)-i m ne,
1- et hyl - 2- met hoxy- 3- 25 phenyl - 2-oxi de (CU3) Using a
woamieesa7mi | ar to that described in Method A, BCEWS3105/020446
CU2 is used to prepare the title conpound. Method CV
30 WD 2006/ 065277 PCT/ US2005/ 020446 -324 h"/ >-NH2
SCCl2 P7 Ph Oso 0. NS N3 BMEA P Y tBuOOH O, N NH
- H2N "o ; H20CO3 SCN \ i CH3CN;, 70C Ph' N H CH3OH Io' P
N Ph HCVL Cv2 Cv3 ¢v4 _Method Cv, StBp 1: Di methyl
(2-i sot hi ocyanat o- 1 - 91) et hyl phospiebrat@ (Cv2) 5
To a mxture of CV1 inlnethylene chl origgland 0.1 N
aqueous sodi um bi car ate (1.0 equiv nt) is added
t hi ophosgene (1.5 eq vaI ent sj7—~and th mxture is
stirred for 4h§°(>( Qater is the
organi ¢ phase is dH sA), fil tﬁ and
concentrated to give igae product which h§ used wi t hout
purification. 10 Met hod CV, Step 2:
,5,2-Di azaphosphoCiMe 6(1 -t hi one, QA‘%/CI opr opyl - 2-

e e BN G0t il 2 el BBb B b

cychipéntyl) WaeRbeambe it mvpﬁz FéqMPhaIZ&r)h%)he@Mb ﬂ‘f’ =H and R"®
solution is heated at reflex for . After “renoval
= cystlopeNtyB msing ﬁén@h@dmmllarstodwhmea by flash
chromat ography to give the title 15 product. Method CV
Step 3: 1,4, 2-Di azaphosphol i di n-5-i m ne,
2- met hoxy- | - cycl opropyl - Bdtholdr©BD) phenyl - 2- oxi de

Us t | to that d bed
Thq\a ﬁgyawga\lcglglpgﬁn g v&réls%th%g@ot@n?g gﬁa&ﬁé&&l‘. sﬁ’nllellrnto Method E
and/or AX.

NH, 0— NH, 0—
Mo— NH; 0— HO y HO 5
HO Y HO Y
cB2 CB3 CB4

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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'".0 the title conpound. Method CWcl RGOCH Br | O N NBoc
1) R21B(OH)2, OpNyNH BocHN HCH 1 3 o Br R6 DVE/ 110 C,
we&208B652#2N OCH3 EDCI, DI EA, 15 mi nW DMV 2) 309€TRA2DSM0446

CWw O CWB 5 Method CW Step 1:

Boc- 1, 5, 2- di azaphosphori ne-5-i m ne,

2- et hoxy- | -methyl - 4-(3-arylggpenyl ) - 2-oxi des (CW2)
Reaction of tert-butyl methyl carbanothi oyl car bamate

phéé@?}\g?%ﬁgg\wé%dﬁ,@ségg ‘é%id”%/l?ﬁ Itearig gﬂnjr:% 1 GV& crude product

ter cat
CC2006/ 065277 PCT/ US2005/ 020446 -325 Method CW Step 2:
1,5, 2- D azaphosphori ne-5-im ne,
2- met hoxy- 1- net hyl - 4- ( 3-

/) phenyl) - 2- oxi des (CWB) Fol |l owi ng the
Mem&c%gtengSauer, DD R et al, Og. Lett., 2004, 6,

A IitEmtBlr@medLEe 8asadapted ¢Ausin JoChene 1086, 43(®) 1“}95}1 Compound
co T B, g AT v onc
eth@r%&éﬁl_ﬂ@qu e 5UOGAE. ofTIAFTHIES (5:YBahiéhe niYRiude Wak%kred under

m

Ph) of the invention aftfer’ subsequent Boc-

nitregsi} tarech beforetbe Neagiinn wrs quenrBed Withrsatseded NaHEO; (ag.) and

eth%ﬁéﬂ%ﬁ’% fWﬁS%s‘%ﬁéﬂ 6?&%81?%[@38@?, fik&red thr&gh a silica pad

and concentrated to give crude CCS3.

Method CC, Step 3.

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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15

OH CX1 CX2 CX3 Method CX, Step 1,
(S)-2-(tert-Butoxycarbonyl)-1, 4-di net hyl - 6-oxo 15
woesmlgst7opyri m di ne- 4-carboxylic acid To a sobariusmos20446
(S)-tert-butyl
4-(furan-2-yl)-1, 4-di rrethyl3 ; OX0-t et rahydropyri m di n-
2(1 H) - ylldenecarbarmte CX1 = l\/b) (1.12 g, 3.64
repared usin

ISOMBRE: ' NN (CRE) Ade8b 16 a1 EHLS.56 81 1 GB@o . 1H; 5.06,
o; 435S Ut 571, oL 08 dB 2 dor® ¥ 1 80% DO aff 8a-1.48,

m, 3H;®.82, 4.9H;h@3mX5 Urm, ¥his 03, lstGEH wWiehd PEW isha@rA andi22%
t'he organic |ayer was separated, dried (Na2SO4), and

isomeidhcentrated to give 0.90 g (86% of
(S)-2-(tert-butoxycarbonyl)-1, 4-di net hyl - 6- oxo- hexahyd
ropyri m di ne-4-carboxylic acid CX2 (R6 = Me) as a

Methbd©®@, Stfbpﬁ 1H NWR (CDBOD) 53.17 (s, 3H), 3.02 (m

Com@@dd Cll.:7 wa obtalrl{gd from (Y:C(G (lson'w_gr Bfﬁwr%éﬁ?r%a?r)n(en?\t/vﬁﬁ 1 N TBAF
in THF@@% 3611‘1%‘ fofowed b?'e’ﬂ@r*a'@ﬁbn Qrithdethdr/atér | Ties @detr‘m’ bhads was

2, 4- oxadi azol -5-yl)-tetrahydropyrim
separgiedaad (\r@ggyedﬁgugtlg@swﬂbwa@gr The aqueous phase was pooled and

vesr AT LSO e i g ko

flltere%ﬂ ,art é@apﬁ@f@téd ld“gl%ré@cﬂ@(ﬂl)n 24% ynégiég1H~B\MH{$ODCI3) 5 7.28-
7.39, s BB, B, THne 461 RS 0167 10nC, bt BcPantb TH:g.88 br s, 1H;

072, J8PAE e RSB0 ol 95 A0 1078 W10 o1 67,

oH: 1M4-h\aE; exy213-  1.811£1.89r mpathy.3bemzamddiHe (0. 028 ny,
0.13 mol, 1.1 eq) was added. After stirring for
another 2 h, the reaction mxture was diluted with
Et OAc (20 i), washed Wjiehéd@r10 nl) and saturated
brine (10 nL), and concentrat ed i n vacuo. The cr ude
regidye was dissol ve in THE (0.4 m-) and t hef! TBAF
HO in T 0. 0994-8{niINHED: 9 eq) m@gQadded The N

m Rt ure JStirrethal /T for Ef QAc,(20 nl)
n m xt ureredee%nNﬁ& was [@

s

H20 (10 m-) and sgaturated brine (10 ni), an

Br

30% TFA/DCM (1 m-) at RT for 1. The reacti oBrm xture
was concentrated in vacuo and the

1
N N N
2] NH
— NH R2'B(OH), !
AN R ——— R
2. BrCN Suzuki R2! R2! = aryl, heteroaryl
B 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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crude product was purified on reverse phase HPLC (B)
to give 0.015 g (269 of (6S) 10
wa-200s068273, 6- di net hyl - 6- (3-(3-(trifluoromethyl ponasyios20446

1, 2, 4- oxadi azol -5-yl)- tetrahydropyrimdin-4(1 H)-one

(CX3; R6 = M, R7 =

3-(3-(trifluoronethyl) phenyr?’94I 2,4- oxadi azol -5-yl))

as a white solid. 1H NVMR (CD3OD): 8848 4
1.0 g (B6%) of teg-Rutyle-¢34argmophenyl)-{-oxeprppan-2 ﬁ C@fh?;fg‘ét%(CQP R =

Me) &5 onesoit AIMPLIGDGEEE 4R (S PH)e st T - R TH).
7.553@%@?991) é85TN§CHNﬁ 1 S@i3 |t1@B?€sI,\||9H)O~ R6 2.

NH2 © CX2 CY1 (S)-2-(tert-B
ut oxycar bonyl ) -1, 4- di net hyl - 6- oxo- hexahydr opyri m di ne-

stor e EEPCETHRELERHIND T niheypropan 2-ycarpamte

To arééill)ﬂdr%idte'ﬂﬁgutﬂ zﬁgigmmg;ﬁa@ -dl- cﬁ@r@;ﬁ@n@ wearbamazsxcnz R*=
Me) %lvﬁgq@zmpm inrdiglaleserthane QS(?@ ﬁng‘ad )rrsetaalfmncng 48 g, 6.1
mmd&%%@?}ﬁ \\é‘/?%é b"/ A RALIA A@@Hz T'Fie S-B(]@tldﬂ@%/b@reﬁlo%‘él to stir at RT

acuo to give 0.3 g
for 1(tS)ollowiclayiby the addltlon of sodium triacetoxyborohydride (1.8 g, 8.5 mmol, 2.8

oS RS S BOSOBRgIA80H. aror

stirrify §0 mu$tl$e %Qxi@rie mihs@oncént?@te(d&n 3iduo. $hé4re$m!ue vias purified by
Ry gib ¢ g it Et0AGMESH t3'dve & 9
chromtg@ra@hy(gn siliya gg{tpwplu ing with EtOAc/MeQOH to dive céQg (60%) of tert-

buty %géﬁ;é gh%@j @g&%&:ﬁan%gé)ﬁw&ﬁ PAjcmntate (CD3; B = = Me, R* =

opyri car ate (0.074 g,
Me) Iae aEééu;HéQs Bil.H) NWeR (8D & 'D4N-ENHZ-II @. az;ennﬂH)QY 2% (m, 1H),

72970 1D, G0b{G6SED 7 HETS BEAT0 SFDRBARS: 571 iEa b0 (s, o)
MS %]}:??/%t%fﬁ?gwqchuo to give 0.074 g (100% of

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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but oxycar bonyl ) - 1, 4- di net hyl - 6- oxo- hexahydr opyri m di ne
- 4-carbohydrazide (Cyl, R6=Me) as a yellow solid. 1H
wolebve(oeR2Zr3) S 8.95 (s, 1 H), 3.11 (s, 3H), 2. PBT(USP005/020446
2H), 1.50 (s, 9H), 1.47 (s, 3H. 5 Method CZ 1. O
~Cl I ONNBoc I ONNHN Et3N, DCMNH NH ~~ OR6

N,
2. TsCl, Et3N, DVAP, DCM O RSOSNHNH2 3. TFA/DCM/ \ N

Y1 CZ1 o
layg Vias eﬁtr@%ﬁétmgf]( 8@(&;6& KdRanlHan@yié gombined orgamc Iayer was dried

(Mgssgtlbﬂt Ié%% b)gnéerﬁréie@’f@%‘n?ezﬁlng (1) APERERAobhE enyl 4.

dlmgg;)yjlgu@z;}hﬂwbaﬂ@me: (€CRANRT }=-Ne4RH l:ﬂﬂb);l%é a@:d?éf@eiheé@hWNMR

Cﬁ&ﬁ@%ﬁn%d(; e 1k 8?&3’%@%2'@136@_%%@& 7 i), B 88U(t, J = 8.1 Mz,
1H)(9.60%8, U= 98 34 Pls,58 (£ 6B LATE o€ YANOPCRE S, am). wis

chloride (0O
(Esﬂlzﬁ/%@@&ﬂeamxﬂ (MH—H‘I)& 6 h. The m xture was diluted 15

with DCM (20 nmL), washed with H20 (10 ml -) and

saturated brine (10 nL), and concentrated in vacuo.

Stepr heltmee(?d%m;}m:érdglgﬁl\lrﬁlgﬂ%réﬁ) Y4 i ﬁ r@%ﬁ% *[%19 d%%ggggh-%-lmme

gng @m@f@q@lhﬁhethglokazzlﬁfm -9 igmﬁ@h(b(% 0.1 mmol,
1 eqpid 4tk 0&,3@%9'3’ ok i) Lo 1 radl drpih Fivieent (20 mo),
an degungharmh& odncend aatmd(gmgvél?}&usosoT@l‘fbﬁ gﬁﬂg?@hvﬁﬁz mmol,

h _30% TFA/
1.2 &) SR Rellehin 30T h i P T E Qntimizes) at$1@GE ford5 min.
The mixiufe w@saranseess e ARESadi¥dcdiBnt & Sigéé/rsogagao& d 0.79

mm%f@tel(:é)hag t?qﬁrh@oqdluormdm/nthy\l/leGHzSEGl\mekahYQﬁ@QMUhfﬁ flias eluted
with m-14MkéUH/Dbl\ﬁ F{% w%ﬂy%@b%ﬁgnzom éc{ylglce §md gggcwgrated to

solid

give Q@19 6398) 0b4{(8-(3 - Hi)‘luoﬁ’opﬂ%rM) hér&;‘ﬂ?-ﬂ ﬁd?ﬁel@‘n I

-t I\E Vglﬁd%zo idin-2-
mméﬁt@ls(li) i(l'_g _R‘iL i\?g £1S dlﬂuoropghenyl) 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) Rt =5.48 min.

Alternative for Method CD for compound : R' = OR™

Alternative Method CD, Step 2: tert-Butyl 2-(3-bromophenyl)-1-
(methoxyamino)propan-2-ylcarbamafe
To a solution of tert-butyl 2-(3- bromophenyl)-1-oxopropan- 2-ylcarbamate (CD2; R* =

Me) (2.7 g g, 8.2 mmol) in dichloroethane (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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Met hod DA WD 2006/ 065277 PCT/ US2005/ 020446 - 328 1.

C NCOONNH ON-NBocr DCMCI NHONH OR6 R6 2.
wols/o6BE73N, DMAP, DCM / NHNH2 TFA/ DCM HI V- - \ NPOIT/2SED13/020446

DAl

" ('S) - 6-(5-(3-Chl orophenyl am no) -1, 3, 4- oxadi azol -2-yl)-2
-imino-3,6-dinethyl- tetrah opyrimdin-4(1 H-one 5
To a solution of

7.60-B) 12t 4}, 582 dsylddy BEYy(s) 3H) 43 T0rfen,13H), 8- X Bahy@ (s, 9H).

Thed;r%r oy dp%onq?]g \é@%ﬁ?gg %ﬂ{ﬁ%@j)&%&égﬁgogﬁfuﬂ% pupflgé”[@org

3 chl or ophenyl i socyanate (0.015 ni, .0.20 nmol, 2 eq).

The m xture was stirred at RT for dvolat|
Altepative henMethgded CP,vacSteP Thedr esi %&%E‘QR'@%‘@B% -methoxy-4-

metfyifhidagpiatrediing. "0 002 6 10 0.016 ol
tert Bulﬁ 2ef3 Pro;na@hérm; P2Bmethoxaanfiiofpoopdit-2hyl cBreamite (CB3; R =
ut e
OManR" SVEH G486 i O to1] SOV 2B e A DEM25 M) and the
mlxtgﬁé %{%rsflgfiestlir‘ﬁﬁd Qf_I{ﬁTVY’@?1 . %berﬂlﬂ\hrbr\wﬁ’@%ﬂ_gﬁtm%lvﬁédo The

m xtUre was concentrated in vacuo ,
residnel walseredissiotuasl ind3HBlsr(RPineld) ard nesbedavitpha®eNaPiH10 mL). The

aqu%gj ga%/(egiv%/ais %ﬁ?%ﬁ%%ﬂétﬁ%(ﬁ‘ﬁ](g) 10 énlz} Ige combined organic layer was
drie@eaey Mg$62 ayiU)coacemr@l@dan &aduoET hy residte alasdtispylvédirdEtOH (10
) a0 654 ol A e A (T P45, e
mlxtgjg% vxée)'s')conc%n?%téosm \?d@uo ih@f;eﬁi%lue?wﬁs ré\ﬁss{cﬁ@d in @’Htlg (20 mL)

and Mashecowith THES, NEQH 41 @Qnmed:hwpous Iayer was extracted with CHCI3 (3
x 10 mL). The combined organic layer was dried over MgSO, and concentrated to

give 0.2 g (16%) of 4-(3-bromophenyl)-1-methoxy-4-methylimidazolidin-2-imine (CD4;
R' = OMe, R* = Me) as a colorless oil. 'H NMR (CDCls) § 7.65-7.35 (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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Br RA RA CH2CI2 EtOH DBl R1L H RR1B(OH)2 RN NH O NH
Pd catalyst 0 NH R4 K2COB/EtOH H2ZO R4 Br" R21 / 110
wQ2005i0650nave 20 DB2 13133 Method DB, Step 1; PCT/US2005/020446
(1- (3- Bronophenyl ) et hyl i dene) cyanam de (DBl, R4 = Me)
WD 2006/ 065277 PCT/ US2005/ 020446 -329 Foll owi ng the
procedure of Cuccia, S.J.; FI3@7Wng, L.B.; France, D.J.
Synth. Conm 2002, 32 (19), 3011-3018:
3- Bronpacet ophenone (2.0 g, 10 mmol, 1 eq), was
di ssolved in 20 nL DCM A 1.0 N solution of titanium
tetrachloride in DCM (20 Mdethggl CEnpl, 2 eq) was added
dropwi se ower 15 min and the resultlng m Xt ure vi@s
stirred _at 25 C for 1 h.

Bis-tri NB@F car bodi i mide (5.0 nL, 22 NBoc
eq) inb5 i DCM - was ad®@¥ over 15 nin and he
e

r ead? op gtlrred for 16 hund®r argon, RA D NH
reacts poured ephOTEKO78RCcfhan i e R®

m Xt ur'e d extracted with 3 x 200 nL of The
conbi ne%ggrganmc_ Qh@se wag =By ied over MySOhATil tered,
and ntrated to give 2.3 g (100% of CE2

(1- (3- bronophenyl ) et hyl i dene) cyanam de (DB1, 10 R4 =
Me) dsRA'BPH)e solid: ' H NVR (CDC13R'S 8.16 (t, J =
1.8 Hz Fibke bt kZc84 (dd, J = 1.7,0 .1{: 1 H), 7.76

(dd J ofelorh-BubH Hz, 1 H), 7.38 = 8.0 Hz, 1

2. 3?0 rﬁi’ﬁ') ic od DB’21 StB \. NH

5' = t > ')

m ne2- TER2DCNY = l\/b) 15 To a i on of the HC salt

of methyl hydroxylam ne (0.19 g,~2"2 m@H3, R egjrvi,heteroaryl
ethanol (25 nL) at 25 C was added a 21 % sol uti on of

NaCEt in ethanol (0.75 nmL, 2.0 mmol, 0.9 eq) foll owed
MGHWJC(@E( Step dnophenyl ) et hyI i dene) cyanam de (0.50 g,

e g oh CEAH iR B il A Sids haapied o the
procedure of Spanu, P. et. al., Tet. Lett., 2003, 44, 671-675. Thus, to a solution of (S)-
tert-butyl 4-(3-bromophenyl)-1,4-dimethyl-6-oxo-tetrahydropyrimidin-2(1H)-
ylidenecarbamate (CE1; R' = R® = Me, R*' = Br) (0.24 g, 0.6 mmol, 1 eq) in THF (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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resi due was redissolved in CH2ClI 2 (25 nL), the m xture
was filtered, and the solvent 20 was renoved in vacuo
wOoaowiss270. 5 g (83% of PCT/US2005/020446
5- ( 3- bronmophenyl ) -2, 5-di net hyl - 1, 2, 4-
oxadi azolidin-3-imne (DB2, R = M, R4 = Me) as a
colorless oil: ' HNW (CBAC®-8 7.63 (t, J = 1.8 Hz,
1H, 7.52 (dd, J =2.0, 1.1 Hz, 1 H), 7.38 (dd, J =
Meth@d@EJStbp 1H)372§>/S(t J=7.9H, 1H, 3.28
A mux(uwm‘:% teZEbN/b/S ﬂd@ tg)gmcgi@l(@yg 4rg|meﬁ'\y -b- dxo-te%ra%ydropynmldm-
g h d R |
2(1H) ayéapé?gﬁﬂc{ﬂ R?EQ RPo ?“ya}\/{ez#“ MERY = Br)3045 g, 0.6 mmol),

I m’ne sol ution- of

. 5- cyaﬁotﬁ%mn qntﬁmbamyaolel 20 - gil e thiylol, 2 eqy FinegatiAeR§%i Rd.30.79), and

1N aoadﬁggqsl(ﬁ) s,r{ng alslh%nHD 1&%”%1 ?b%E%Wlpr&%sgr\h%l using the
Emry%gh@@q\léé‘?/%?ng%(%é%ftéf c58|§6€)§3 t1h® r@Zctivh, miktd2 wavlanafedred to a

pre-pasiadecblumneef Sirgdonste aPlkEN ANG ang ehitad avigy with M ERIGH:Cla (1:1).
The eé.'qrg] NEs %(%@:etrﬁr}gcgcj W%é dwé.? ﬁeéjf é&%{cﬁ%‘% Ir\hl!:&ﬁﬁ%as E:I—Bﬂed by silica

gel cr(réméitdgraﬁm (204804 EHOAL Haxanes togive GdR@: (Rt 8 an@el#f7e yield,

et i e L AR S P

Yer Pﬁ'f@é lid&¥Rcarbamate as a white solid. '"HNMR (CDCIg, 300
oxoteﬁ%ﬁ ?'érpﬁﬂ% ﬁﬁ—l YI 5-di net hyl -1, 2, 4- oxadi aon %
MHz): 8400 Sés, (1DE)37 5@1753»{@ 3@) 7.53¢,38¢m, 2H), 7.23 (m, 1H), 3.32 (s,

o, S1EUNAPBIE 0 oM T L0 A INBS U)o s
—BSSZEDHPECZIQ islzs’ﬂrhrbs (yrdokrer). 3|H) MS (ESI) me 302. 0,
(9)- ta‘r‘eBuWr@ (Q@mmﬂajgw@ey&l%rg& ﬁﬁe@ eglaﬂl'g oi(o—tetrahydropynmldln-

2(1HEpfrietaNEI e @asY! dRReRKId) Rad 1ilctad Wi i, o oxad
30% FIDOHCISaRTZof 80 minHY he Mobailgaiwerg raqnoved ivagyo apg the

| residgzg s’vsa@(@dl‘éﬁvgd ﬁ}%b@%g??il&({@ﬁf gﬁ@eﬁplgvgteé @éirﬁog%ﬂord 17 mg

of crdd® indhbpyAvBidinBre 298.yelibWdiid. 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=7339:1. HPLC Ry=7.24 min (syn isomer).

"~ Method CF
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5-(3-(2, 5- Di net hoxyphenyl ) phenyl ) - 2, 5-di nethyl -1, 2, 4-0

xadi azolidin-3-imne NH OCH3 NNH H3CO151 i 1 H
wOolRe(0eR22r3) 6 7.67 (s, 1 H, 7.57 (m 1 H), 7praTuUSm05/020446

2H), 6.92 (m 3H), 3.82 (s, 3H), 3.77 (s, 3H), 3.27

(s, 3H, 1.95 (s, 3H). I\/Sr%%zszs.l ( M+H)

5- (13- (3- Fl uorophenyl ) phenyl 0% 5_di met hyl -1, 2, 4- oxadi a

f‘0|lgj-lrl_]|53 imne NH NH20 | i 1 HNI\/RFFCDCI:%) 6 7.71

s, , 7.60 (m H)Hao7 50 (m 2H) 7.41 (m 2H),

7 Bbotay 1M, ?M o, 329 \@'FB“ B2 BbH) SFibre Cat
,3HNaB e 2 &). UA?#I—I)ABZ K,CO3, DME
RINGS(-3-$S- HachiNI" UK omet-hoxyphamy | mheny] & "5 d TETH0YE- hmin >

2, 4Tk adi azol i dﬁ n- BOEPIEA, DMF5 WO § /o 5277  microwave

PCT/ US2005/ 020446 - 331 OCF3 NH Ee© NH 1H NWVR

(cbal3) S7.70 (s, 1 H, 7259 (m 1 H, 7.55 (m 1H),

7.50 (m 2H), B'46-7.48 (m 2H), 7.26 (mgl H, 3.29

(s, 3H), 1.85 @

_ 185 1B o 3521 (M) R
(g (3-Pyridyl) er[\llylo) BQ%EE’M'?@Y'hyI - OKadi azol i d
in i m VR b
9.17 (s#j@‘ 584 (m 4@“;?;”5'%;{”‘6% (rﬁi“@“, oF. 929 (s, 1
Hy, 7.88 ( ‘

CF4

Method CF, Step 1.

" To a solution of t-butylcarbamate (0.5 g, 4.3 mmol, 1 eq) in anhydrous THF (5.0 mL)

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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1H, 7.72 (m 2H), 3.37 (s, 3H), 2.00 (s, 3H. MS me
269.1 (M+H) 10

wo6-20@/06275- Di chl or ophenyl ) phenyl ) - 2, 5- di et hy| PET/AISA006/%20446
adiazolidin-3-imne C o', fNH NH C \ I \ 1 HNW
(CDCI3) 6 7.66 (s, 1 H, 7.54 (m 1 H, 7.52 (m 2H),
7.47 (m-2H), 7.38 (m 1 HB103.30 (s, 3H), 1.94 (s,

3H. M5 me 336.1 (MtH) 5

3.2 (5 {H ﬂéweﬂgpa@wdd) nhemel 162, Bz i1nes (¢,13H), 2, %gxw aMS(ESI):
,zol i din-3- - 'NNH O NH * 14 H NWVR (CDCI

F@ﬁ? 9&7Hj4PL'f3§’®—(7m11w 7.34 (m 3H), 3.28 (s

3H), 1.95 (s, 3H). M me 302.1 (MH)

5-(3-(3-Chl oro-4-fl uorophenyl)phenyl) -2, 5-di net hyl -
Methot GFadtepd.i di n- 3-i mi ne WD 2006/ 065277

A mlggfg/:ggfg)gﬁe%oégéﬂ%(Bﬁg%%ﬁhggu;j &d?ﬂ?{h‘yg&ox&)ﬂ%ﬁw ropyrimidin-

2R AR e ROt St
hydresiphenylbogpiael ackOiR Et=ChtcBlore+2-kydroxyphemdr§.20g,8t.2Remol, 2 eq),
Fibre/c'é?’&.%% 3#\’59%'% 92) anLdA‘ll_N aq. KoCOj3 (0.5 mL) in dimethoxyethane (DME,
10 mL) or tert-butanol (10 mL) in a 20 mL Smith process vial equipped with stir a bar
was sealed and heated in an Emrys optimizer at 110 °C for 15 min. After cooling, the
reaction mixture Was transferred to a pre-packed Si-Carbonate column and eluted
with MeOH/CH.Cl, (1:1). The eluant was collected and concentrated under reduced
pressure to give 0.32g of the crude product as an oil. The crude 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.
A(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) (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.



DC1 DC2 DC3 1. SOCI2/CH3CN 2. RuO4/Naldd 1 1. OOH O
O HNRL ER-~.N. /NaH N O E 1. TFA/ DCM Boc-N _O Boc Br
we0006277Pd(dba)3 Br | R6 2. Br | Rs HS COON BCEH/URBZDS5/020446

DC4 3. HCl/dioxane BrCN Al RL QO NYNH 0. N~NH Br NH
R21_ B (~H)2 R21 NH Rs Suzuki R6 DC7 DC8 Met hod DC,
Step 1, - -311 -

5- (3- Bronmophenyl ) - 5- et hyl i mi dazol i di ne- 2, 4-di one 10 A
m xture of 3-bronoacetophenone (10 g, 50 mmvl ), KCN
(8.16 g, 130 mol, 2.5 eq and NH4) 2033 (21.7 g, 225
mol, 4.5 eq) in Et oH H2oMethed G& ni) was heated at
60 C for 16 h. The react2|l on mxture was cool ed to @zC

The ¥esultin gr ecipit d, vvashed Wi
vvat hexa d th r| ed :%%i%-é’z 1 16'& 930
henyl) |mda20|dine’24 IORe o

Meoéﬁ of f - ﬁﬂ’i e solid 1. R \e). 15 1H NVR (6D3
S t664 (s, 1H) 745(01623 9.7 Hz, 2H), B(t,
= 7.6 Hz, . 1.68 (s, 3H). WD 2006/ oe;a%f'z‘i o
PCT/ U82005/ 020446 -333 Method DC, Step 2, HN(Me),Soalavlea
2- Ami ngee 2- ( 3- br onophenyl ) pr opan0| c acid

5-(3- om)pheny%)) g net hyl i m d&%Zol i di ne- 2, 4-di one
15R1£ DCI; ﬁ atfhn 5. 6 was dBB§O| ved i n A8
8002Me

~heated t@eEg5 goHT LHnangsg e ac
(Enoys QOtlmzezP')'z"F%‘f 2 h. TAfferward, the m xtuife
carefedd y, acidified using 8onc. HO to pH 5 -29 The

m7 NEL X! % s, extracted once wit3F°Et20 (20 ni). The €64
of

agyeoud ''ayer was concentrated in vacuo to give 1.6 g

BocKN'O 2- am no- 2- ( 3- br onophenyl ) - 2-

R2! : R?

HNYNHZ NEt,, ) HN NH R?
——e——
15RI6RN NH TFA o 15R16RN N\‘e”{zR,,
4
' o}
CG7 cGs

Method CG, Step 1;

A solution of CG1 (R*' = Br, 12.29 g, 45 mmol) and NaOH (1.93 g, 49 mmol) in MeOH
(70 mL) and water (10 mL) was refluxed for 3 h. After removal of MeOH under
vacuum, the aqueous residue was adjusted to pH 3 and the resulting solid filtered off,
dried under vacuum to give CG2 (R*' = Br, 11.41 g, 98%). '"H NMR (400 MHz,

CDsOD) & 8.49 (m, 1 H), 8.27 (m, 1 H), 3.90 (s, 3 H).

Method Cé, Stép 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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propanoi c acid. (DC2; R6 = Me) as an off white solid.
1IH NV\R (CD3OD) 5 7.75 (t, J = 2.0, 1 H, 7.66 (m 1
woeoehe37(m 1 H), 7.45 (t, J = 8.1 Hz, 1 H), peTAS2(0S/020446

3H). 10 Method DC, Step 3,

2- (3-Bronmophenyl ) - 2- (t ent - but oxycar bonyl ) pr opanoi c

acid To a solution of -312 -

2- am no- 2- ( 3- bronophenyl ) - propanoi ¢ acid (DC2; R6 =
MethdH)CG]1Siép3; 43 mmol) in 1 N KOH (105 m -) and

A o B e Ve 5 5 Y25 208, SEOEL gt . L
03 J PR, B P SRR, o) 0o,

(5 17t 16. amr@ol Af tadveng (40 m) wgas/megaszaadmm a greamaf-Nagfor 10

i 5 LA B, Ca Lo B0 7 b oo

cehte59n61the flltﬁHte @@rﬁtlﬂﬁuéa%tweéﬁ Etopncand natted The @iesicllayér was

washgg ytrwRterdax bied ot ier MOSO IR e Gpvapdratsd under
vacuLirﬁ 4Xh? 'ﬁasxélilsxéﬁ%éﬁré m?%sotib?e@téd ﬁ%}ceko@ﬂwa%&&:ﬁréma%@raphy (0%

- 392 MEDH/CHpPlEttygiye LG4 ERT-HdYbie)SB:Men'] =R SpaRni:65 g, 68%).
acid (11.3 g, 32.8 mol) in MeOH (35 nlL) was added
toluene (175 m-) followed by TMSCHN2 (2Min hexane,

Methﬁél@é; sqummal 3 eq). The mxture was stirred at RT
é Sol vents were evaporated and the resbpue

LIBHMé%NbﬁHEnatmgr ol wasi addeg tgya §Dl!+ttl|0ﬁg>f GEAKR
h t 1 9 o
N(Megéﬁgﬁ(ﬂ, ‘gﬁgﬁh ﬁy‘T()?gf-'% ér ?%B‘Q@Ut 023'/{%—56 nyI ir%tp%moafa\ﬁer 18hat

RT, thé réactRIn was quﬁzcﬂétﬂ let'R A KZI;Hlé”}Shnd ekiraBted witd EtOAc8 THe, organic
Iayergvagpgwagheqquj\ bripy ( X éJ_?e’g'_g\}eri\/lééO@gﬁlt_e\;%iOah%’egép?%a’ged under
vacun.zm il’% re@ltnﬂg%@%l%é %soiuﬂ]@ét%'to silica gel chromatography (0% — 5%

rono (tert but oxycar,pon ropanoate

MeOHlIGHngg) to @se@asxau 'r= Nie)$6aMe, R’ at= & I%vﬂaﬁ g dde).
LAH powder (3.1 g, 82.0 nmol, 2.5 eq). The m xture
was stirred at -78 C and al l owed to warmto RT over 16

MethBd 6Ge3t@][,)>5t ure was cool ed to 0C and the reaction vvas
quenched | oW y addi ng m._of he m xtur

A mixtae ofi € Wit N(VR Q50 R 3R o#lpdwé37k8' .6 mmol), sodium

t
Y
(20 nﬂ@ﬂé@éfl@%&?@op%us&mﬁé@&&)mmor -1834. Hmal reédudion was stirred with
wateq{g @&? \Aﬁa@n‘gg,ntgenfdga}%ﬂ\yftﬁ Eg CXeTI%e oggémc @yer was triturated with
watethll’lﬁéF@&V eri‘é@%\fe%ﬁ}_é)%wfﬁ%m é@%adr@fé’d uf8ervA@®un®STIRe resulting

orless oil
material was directly used in the next step (az:de 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).
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7.49 (t, J =1.8 Hz, 1 H, 7.35-7.39 (m 1 H,

7.27-7.30 (m 1 H, 7.21 (t, J =7.8 Hz, 1 H, 3.72
wOmoedih2771. 57 (s, 3H), 1.41 (br s, 9H). 5 Met ROWUBEN05/020446

Step 4,

3- (tert But oxycar bonyl ) - 4- ( 3- grormphenyl) 4-met hyl -[1

2, 3] - oxat hi azol idine-2,2- dd®i"de To a sol ution of

SOC12 (5.7 mL, 2.5 eq) in dry CH3CN (37 nL) under

argon was cooled to -40 C was added terl-butyl

Metﬁneﬁcyg{epryenyl) 1- hydr oxypr opan-2 10 yl car banate
; 2)1 (10.3 g, 31 mol) in dry CH3CN (27 ni)

A mnﬁgre’aqﬂeae (RO puiN@de) SOMovRYE m%@rﬁﬂy@ MPD.88 i), 1,3-

5 eq). The mXture was

nmol
cieE BBl S et e ion 158 mYH@.36immal: Nt (55 4L, 0.38
D EAF 81 ST veR e T Lorele b prrdbyalh e worties in

the precip
vacumghe saselting am@térlahNaasubjetangloV;ﬁeeréhV@ tﬁﬁ}gf@epf:hromatography .

(% eI LR 2 S fly f bt éaliind Btarmediat (w20 thenol) was
treamll \ﬂlm 600% TER$ GHICI, AHRNNG, 3(h70f§ﬂﬁiedgoi %o(/él fl(\ao%aples under

H) ., 7.36-7.53
vacuurgt@ oge CGZH)RJ 6\2(3503@ RT.4R ?iaPrsM@ﬁ‘hg, 7% 3arom CG6).

sol ution of
3- (tent-but oxycarbonyl) - 4- (3-bronophenyl ) - 4-net hyl - [ 1,

Metlo@d1CG 08teh8azol i di ne- 2-oxide (10.4 g, 28 mol) in
CH3CN t 0C dded Ry04 20 (0.5%
A mé?fu"&g.qf i (B < NeiergOanter Pl eﬁﬁm B120 mgro4 otk benzi (50
_ | H2 nL
5,08 AN a3 448 SEB vty il D bl at 00

The m xture was

for 16dn A;fta'rtevval restthdoait velatileE! (
o % v (F:)OI e egﬁmvvas gepgf%art%g%@gr?vés gﬂg’dﬁggu@&@}x water and
2 F%%’i?'%&a rvRsEvashedwithduinet (1) 'Id‘r@cb«mm MgSO4, filtered and

evap@lfeggﬂll‘l—'hé%@ultlﬂg%ﬁé |§%%€§8@9§L€d f?ﬂgre ORGR a?/etr ©
chro;@ﬁictg(?fby lﬁ%@%l Me@g(/@'bﬁdkmmeleeylt))te@\@cm (R, -m@%/le%‘@ Me, R™®
1 i i o as a whi
dﬁ in‘oePg?gG% rg)peﬁh% féé’ﬁé fOﬁPﬁfﬂmﬁ( d:lctrlw% @00, iz, CDCls)

§7.1047. )/
(E; 40 (nH:) 138—%&1272 émg& H) 83@%@1%%‘% o§ (573 (l-g)dﬁﬁ(m 2H), 2.60
(s, 3 ),31 B9, (my 2H, 26394(m1z2 HHD,92n 13 (5, 0.84)(m, B B IeMPHr6.3

(M+H30 Method DC, Step 5;
-Al'lyl -4-(3-Dbronophenyl ) -4-net hyl -[ 1, 2, 3] - oxat hi azol i

di ne- 2, 2-dioxide 3-(tent-B

ut oxycar bonyl ) - 4- ( 3- bronophenyl ) - 4-nmet hyl -[ 1, 2, 3] - oxat
hi azol i di ne- 2, 2- di oxi de N@Wﬂ&% = Me) (10.8 g, 28

mol ) was di ssoyyed in 25% TFA in DCM (40 ni, ,\ﬁ_leq)

YA T
O~ O
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



WD 2006/ 065277 PCT/ US2005/ 020446 -335 and the mi xture

was left standing at RT for 3 h. The m xture was
woamp@as27at ed in vacuo to give 7.3 g (91 % oPCT/US2005/020446

4- ( 3- bronophenyl ) - 4-net hyl -[ 1, 2, 3] - oxat hi azol i di ne-2, 2

- dioxide as a yellowoil. 1H NWR (CDCI3) b 7.59 (t, J

—18Hz 1H) 748752(m31ﬂH), 7.39-7.42 (m 1

= 1 H, 459 (m 2H), 1.82 (s,

reag%n sglut@na/vgq)ﬁmeq)m |§e ‘bath for 10 min. and 2 hrs at RT. The reaction was

qu%&%%?%ﬂ??ﬂ@%é@Hggr@é B%{g %%?%%naﬁl érﬂgaé/&aé purified on

C1arévdrse phiade dofurin i giveODHRMBY.3 mgse)’ %yl pyed fohﬁﬁate
BnBu3NCl (0.39 g, 1.3 nmol) and 40% NaOH (28 ni). The

m xture was stirred at RT for 16 h. The organic Iayer
5 was separated and the sol \éﬂgﬂ,&% evaporated. Silica

gel chrorrat ograp usi ng c/ hexanes gave 8.3

g (100% H.4-(3 10 NH

br omop n@f hyl-[1,2,3]- oxathu@w/}n L di ox

i de ( as a col orl es3dN- 1NV (CDCl 3)

3 7.64 0t, 1.8 Hz, 1 H —7-26-07.54 (M .

(t, J= 80Hz N77-5.89 (m 1 H),

(m 2H), 4.38 (d

.7 Hz, J2 = 23.7 M
3.46-3.68 (m 2H), 1. s, 3H) 15 I\/bthodDC St€n 6;
N- ( 2- ( 3- bronophenyl ) - 2- animno) pr op- | - oxy) - et hyl am r%\
To a. sudpdnsi on of NaH (60% 0.14 g, 1.5 eqfian 0.5 nL
of anhydrous DMF was added tert-butyl

hydroxy(met hyl ) carbanate (0.52 g, 1.5 eq) in 1.5 nL of
A s&l\rﬁon Bff o ((2(§hﬁd Ad Bg‘oﬁha@_cf &2 ﬁﬁp%g'%ﬁﬁ%f%bﬂﬁ‘w% treated with .

al | brionmo ) - 4- et
10 mCB?&t @y‘é% ormeien et B%%Qd%’sd@he DO%le Réxtaréviaps(furifi@dgon C18 reverse
6 drous 20 DMF was added
phaér%&v%é)to & Céfﬁ;ecﬁqr&c?@i% stirred at RT for 16 h. The
mxture was partitioned between EtOAc (10 ni) and 1 N
HCI (3 nmL). The organic | ayer was separated and the
aqueous | ayer was extract MethpdCdt 0Ac (3 x 5 nL). The
conmbi ned organic |ayer was dried over Na2SO4 and
concentrated to give 0.45 g (41 %9 of a product which
was used w t hout purNBOCation. !5 TdBra sol utNbon of the

above prod (3. 86)@ &1 nmol ) i RWas
added a pge- Hlg ('\iS m—n}—mxt 2(gba) 3
(0,51 g, 02 ol. 4 , 3 o

15 bi s(di phenyl phosphRd) but'ane (0.25 g, 0. 41 Rfol ) "in THE

(5 nm), follgyd by thiosalicyliaciddgp?2 g, 1.2 eq).
The m xture was stflsrred at RT for 16 h. Sol vent was
To aewipb@laloé@dén(& t=hB" =dder824 g, @B7 onmbte) rin 2% thloCHCI; and 2.5

- mL ﬁd&ccﬂ @—f b%%hu\t/v'ag %d\gledt}\lég (512mg, 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



D Et OAc/ hexanes to give 1.3 g (37% product as a oil
whi ch was dissolved in 4M HCl/di oxane (11 nL) and the

woindee27mas stirred at RT for 2 h. Sol vent waBCT/US2005/020446
evaporated in vacuo and the residue was diluted with
CHCI3 (10 nL) followed by treatnment with 1 N NaCH tol
pH - 12. The organic | ayer wad5separated and the WO
2006/ 065277 PCT/ US2005/ 020446 -336 aqueous | ayer was

extract ed vvi R, . CHCI 3 (3 m.) . The conbi ned @rganic
| ayer was d NaZS concentrat ed to gi
HN%NBG OMETLS (2 (3 bromoﬁ 1) - 2-
:S

o) pr op- N
s R col or saéé%%l mat Re e §4°M = 1. él_
K11H) 741750§ 726 {oluede = 8,0

3.85 (dd, 5 J1 = 9. 2—288HZ I-RZC?@

L ST TS
> eny oxadi azi nanj m

To g Sol ution of N-(2- -b onBEhenyI) 2- aniffio N-gie
o 1 -ox -msthlam Me, Rlzl\/b)mo

W6 g. agdgm)l) i :F\t—g\l (10 r(?ﬂ
R 46 g, 4odplingol, 10 Hq) . '§'12Prr| n HRT
Q§K416 h, the mxture FWBS oncentr'ﬂf% The e|s4| due

was redl ssolved in CHCI 3 0 nL) and washed w t hCEf
Meﬂl\ﬂwK,lstep_), The aqueous | ayer was extracted with

Simigita & lidiaturpebiuenMAeianew st Akt oo, Gieen 01957, 347-
2362)1ﬂ%yl®r057&ﬁeth§/®@%5§l%y 7)%53%%%}/w§§ addgghto s 5

4- oxadi aZI nan 3-1mne

5 susge,ngmn YL KIRSi= R %I-IPHNI\?ROQ@ QQEXZIT%OF,B ah@. @@(93?&3 8519 078
mmc?) g é%)lg!?:’ (_5%)' Tb EQ ﬁ;’ A?tgr Elg]d'y%gg ,Lﬁactm mlxgutygwgg dllate)d with
watel 266 ejirachid) witMSHa, B5). Bhe I@o?nb ned organic |

phepyl ) phenyl) - 2, & di et ™1, %/ e4gigshed
with Flﬁlgﬁ,é &Lano 8%} )ﬁmgﬁ nlgvgr MgSO4, fllterfél and concentrated under
2, 4- oxadi 3-
vacul & QU SRRRRIHORRT I 7 il 2 & Ondazt han- 3,

10 eq), 3-cyanophenyl boronic acid (0.019 g, 0.13 mol,
(1.5 nlL)

reCat (40 ng), anhydrous et hanol . ,
MEth%dSCRq?RFé aqueous solution (0.12 n., 0.12 mol,
Compoun®CK3 Wad oBt&ihedaen ¢ ne@, 41 crowave

reactor ( Enrys Optim zer|§é atwa? rﬁs%toﬁg?ki‘%teﬁiﬁ The
m xture was filtered, 25 concentrated and purified by

Meth??gﬁ'&gﬁ“ﬁ’ Faﬁohteﬁylgl) vg (5) gllrzre?hy(/ldrmi/d 20f4 gxggl (agl nan- 3-i
15 CK3 (ii.he g( @B nibolrilVEHFRI5TniMBand 2 N LiOH (4 mL, 8 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

20 ona preparative C18 reverse-phase column) to afford CK4.

Method CK, Step 4;
Compounds CK5 were obtained from CK4 using method G, step 2.

5  Method CK, Step 5;
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R21 = 3-cyanophenyl) as a white solid. 1H NVR (CDCl 3)
S 10.67 (s, 1 H, 805 (br s, 1 H, 7.85 (m 2H,

w6 2600/06566 (m 5H), 7.35 (m 1 H), 4.22 (dd, JeCEU$1008/020446
Hz, J2 = 48.6 Hz, 2H), 3.40 (s, 3H), 1.76 (s, 3H. M
me 307.3 (M+H) 30 Using a S|q1lar procedure, the

foI I oW ng conmpounds were al 56 repared
ridyl) henylg 2, 5-di met hyl - 4- oxadi azi nan
Omeow Ve 200 EHES om etsﬁ/mwusatbg@mwep 837

O~N~NH NNH 'HNWVR (CDCI3) 5 10.85 (s, 1 H), 9.13

(s, 1H, 876 (m 1H, 865 (m 1H, 7.92 (m 2H)),
7.81 (s, 1 H), 7 60 _(m I\Ed.fthod7CE4 (m 1 H, 4.26 (dd,
11. 8 He, = 87.4 Mz, 2H), 3.41 (5, 3H), 1.77

. SPUPPA, nlc&)3283 2 (M*H) > j‘méén 2~ Py m PdClx(PPhs);,
) 1S n-3-i m ne culYHNipr,
I 0. R3-X
- ; ( , 1 H,

CLb7-7. 63 (m 3H), Cilz 46~ 1 H) , 4. 23c(|_dd = 11.5
g, J2 = 45.9 Hz, 2Hy, 10 3.41 (s, 3H), 1.77 (g 3H.

S nle 284 2 I\/H—l)

L oROphen D enyl)oz 5-di ne

ne__ci ‘A NVR
(s, { 8. 0Qcniey,S - 46- /.55 M REhCI

7.31-¥7. 40THAB, AlBH3H) . #20 (Ud, J1 = 1.
54.4 g, 2H), 3.39 (s, 35 1.76 (sMeld) NS m e
316. 2 (M+H) _
5-(3-(3-Trifluoronet hoxyphenyl ) phenyl) -2, 5-di net hyl -

Metﬁoé'@l’f,@{é&il,nan' 3-‘i mne OCF3 OAN NH

CL2 was obtained from CL1 (3-chlorophenyl! boronic acid) foliowing method AW.
Method CL, Step 2;

Trimethylsilyldiazomethane (2 M hexanes, 2.5 mL, 5.0 mmol) was added to a
solution of LDA (freshly prepared from DIPA and "BuLi) in THF at -78° C. After
30 min at -78° C, a solution of aldehyde CL2 (900 mg, 4.13 mmol) in THF (5 mL)
was added and the reaction slowly warmed to RT over 3 h. The reaction was

quenched with water, then extracted with Et,O (2x 100 mL). The combined
organic layers were washed with brine (1x), dried over MgSQ,, filtered, and
evaporated under vacuum. The resulting material was subjected to silica gel
chromatqgraphy (100% hexanes) to give CL3 (752 mg, 86%). 'H NMR (400

MHz, CDCls)  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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8.03 (brs, 1

m 2H), 7.41
2 = 7. PCH1US2005/020446

NH 2?0 "HNWR (CDCI3) 6 10.72 (s, 1 H)
H, 755 (m 1 H, 7.51 (m 2H), 7.46

wOmoehesdr; 7.32-7.34 (dt, J1 = 1.6 Hz,
H, 7.21-7.23 (m 1 H), V\D2006/065277
PCT/ US2005/ 020446 - 338 4. 517 = 11.8 Hz, J2 =
53.0 Hz, 2H), 3.39 (s, 3H), 76 (s 3H). ME me 366.2

(M . ,
Subl%iqe'é?q%'h%QEWBfBH@ﬁwwydodﬁrﬁ&‘VﬁﬁtOﬁCﬂ)%%aﬁ%QIVﬁa‘aM
3 5 1H NWR (CDCI 3) S 10.61 , 1
(R 35%5%/'?@]7”@?2@0%6'{?@%} 53 (m 2H§ 7. 423 (m 1 H),(S
.33- 7.37 (m 3H), 7.28-7.32 (m 1 H), 7.17-7.19 (m
20,(dd, J1 = 11.8 Hz, J2 = 58.2 Hz, 2H), 3.38
Me‘“t’ﬁ’é’rét 4z12 (s, 3H), 1.76 (s, 3H. MS me 200 4
AmiKtM'é'%f éQ4( —35pyr|m|d|nyl 210 mg, 0.72 mmol), KMnO4 (297m 1.88
, 5-Di chl'or ophenyl’)'phenyl’) - 2, 5- di n8t hyl - 9(
mmobd‘ieé)labnlarhammammm bremid\KIr BINBINES rog), G.HWMM‘T&OQ)OD(ACDHSZGS ul)

and %’ﬁq&éﬂé %@1\@%@ %t‘,iﬁ?é(? %_q;:? h @%%‘ﬂ'(‘ﬁ%ﬁ re}:tfﬁgn hn&w%abiﬁasgﬁl?gred through

(
J

a plug‘bf iflet Igh_e? "@Iu’ur?g #iih (MeOBHhandthé SilitRe wBd colderiffRed under

vacugng ih(szeslplue N@%SL@@%‘@SH@WBP@W@W |ﬂ)m2aﬁerd¢hf@m@togtapﬁy (6%

MGOAM)@@‘?&% <h"”‘r§5ﬁ“@dw (e tog ?bcy]),H 7.77 (dd,
=21Hz J2 = 6.9 He. 765(m1H) 7. 50
42 1 Y 27 J=5.0 H, 2H), 4.20
Meth%@”ocf,%f 512 gmHz IJ_I)z = 50. 4(tHz 2H), 3.40 (sH)3H)
leeté_ié@_l.é!?w'g%'@onvé@eMrﬁ ?é’ésés(d\éléb')n ed in S\/le%h%d GG, stﬁ9|8_ jcms

uor o- 5- net hoxyphenyl)
(CL6 2R% =dX aefivainmidiagh) 337 S2nd1+H).

Method CM

1 N—-Boc -

R ,_/ Rl N-Boc

NH o
0 H,, 10% Pd/C, MeOH o NH
. R3 > R3
05N HoN
CM1 CMm2

Method CM, Step 1

To a round bottom flask were added CM1 (R" = Me, R®=Ph; 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
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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WD 2006/ 065277 PCT/ US2005/ 020446 - 339 COCH3 OMN NH

NH F 1H NMR (CDCI3) b 10.53 (s, 1 H), 7.94 (br s, 1
woeoeege77(m 3H), 7.37 (m 1 H), 7.07 (t, J RCOUS20€R/020446
1H, 6693 (m 1 H, 6.86 (m 1H), 4.19 (dd, J1 11.7

Hz, J2 = 58.5 Hz, 2H), 3.8 , 3H), 3.38 (s, 3H),

1.75 (s, 3H. M5 me 330.1 5

5-(3-(3- D| yl am nocar bonyl phenyl ) phenyl ) - 2 2" di net h
yllzﬂhhg_e lazinan-3- imne ON-1 O-N-NH %I—L%

LN

10.58 (s, 1 H), 7.95 (br s, 1 H),
8Hj- PddppOCL,@H,CY,KGAC 10 11.5 HDO;
3, 3.3PM8Q, 120G 3. 14 (s. 3H), 3.
{s, 3H.RMSIMIKE03DMD, (20Hd R
5- (3 (25-8- D net hoxyphenyl ) phenyl ) -2, 5-di net h
CNfdi azi nan-3-im ne CI:I—BO/\NNHNH'C@@/lSlH NVR
(CDCI3) b 10.50 (s, 1 H), 7.99 (br s, 1H),740750
To apricespfessare tube. 8erg agddad BN 633841:hen9l4 R #Me3HIPO Mg 18290

mmé)d%s %%’EA_CO%_&)SCH rggJ(ég 0 r%a) 8 33797@ @,‘q?c (é%brmg 0.87

mmdiﬂPdClé(Mpbyz CH:Cl; (24 mg, 0. 029 mmol) and anhydrous DMSO (1.0
r oxy I&ﬁenyl phen 5-di met hyl - 1, 2, 4- oxadi -

mL). a'zrfiﬁaéa@fgfwvﬁé t Q@ow\bﬁﬁo@mmawe) at stlrrmg
for Zﬁgurqumlﬁ?&%%lmg ¥Wn to RT, the reaction were added 3,5-

dibromo pyridine (206 mg, 0.87 mmol), anhydrous DMSO (1.0 mL) and 1M ag,.
K2CO3 (1.45 mL, 1.45 mmol). The reaction was then heated to 120 °C at stirring
for 45 min. After cooling down o RT, the reaction was poured to cold water. The

aqueous layer was extracted by DCM (3x50 mL) and the combined organic layer
was dried over NaxSO4. The concentrated residue was purified first by
preparative TLC (7M NHa/MeOH:DCM=1:10) and then preparative HPLC
(reverse phase, C-18 column, 0.1% HCOOH/CH;CN: 0.1% HCOOH/H,O =10%-
100%) to afford the desired product CN2 (formic acid salt; R®=pheny!; R‘:Me;
R21=3’—(5-bromopyridyl; 53.5 mg, 40%) as a white solid. Obéerved MW (M+H)
421.1. (400 MHz, CDs0OD): & = 8.83-8.50 (m, br. 2H), 8.21 (s, 1H), 7.65 (m, 2H),
7.50 (m, 2H), 7.37 (m, 5H), 3.22 (s, 3H). |

Method CO
R2 R2
N R2'SnBu, N
I Rt M gt
HN N’ PS-PhsP-Pd HN N~
R3 o PhCF; R3 o
Br(— n microwave R21\—— n
N\ / N\ /
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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HNW (CDCI3) 9.75 (s, 1 H, 7.39-7.54 (m 3H),

7.21-7.30 (m 2H), 7.10-7.12 (m 2H), 6.82-6.84 (m 1
woeosheR37 (br s, 2H), 4.15 (dd, J1 = 11.5 Hz, PCTAISADS/620446

Hz, 2H), 3.36 (s, 3H), 1.74 (s, 3H. M5 nle 298.3

(I\/H—I) 5

5- (3- (3- Fl uor ophenyl ) phenyF)313,-5- di net hyl - 1, 2, 4- oxadi a

zinan-3-imne F OMWNNHNH ' HNW (CDCI3) S 10

|rrad{a$|on3(1 ) °C3 305mirs., TheHpesultingsnixise was fillapd thqOWOQ% MeOH
etk A8 bbb e SR b o
HPLé t@ﬁ; \%4C@?EW1MW|R?§%)RS) 8- I5r @i =ETB¥ Ry =D-pyrézivyddisaa formate

NH NH ng( % 0. 67

salt ((1@ m@ e)0s380100!, @51%)s LCM$)R: =73 58 m@ A= 36¢ @3('\/2[
, 7.48-7.56 5 (m 2H), 7.33-7.35 (m 1 H), 423
(dd J1:115Hz J2 = 47.2 Hz, 2H), 3.40 (s, 3H),

1.76 (s, 3H. M m e BCWIeihc(d/B*FD
5- (3- (4- Met hoxy- 3 pyri dyl) phenyl) - d| met hyl -1, 2, 4- 10
xadi azi nan- 3- mlﬁe N O NI NH Ny Ingt, H NMR 0\\N

—0_ ( CDCl 33m,i9). 5@ wes®n74 (~d,RJ %% @Hbiz0dH HNo
_opstW E} pew 1 1) O a9 T ool M 3H),)r H
7.37-7. 21y, H4. 2’b‘e“(’dd 31 =pn1"5 Hz, J2 = 49. 47"
Hz, 5% 4 11 (s, 3sz 3.39 (s, 3H), 1.76 (s, 3H). NS
e DD WD 2006/ 06
CFBCT/ usz%éé/ 020442/'9&341 ~10 ~10 Br ﬁzm p ~0 NH R3 CPS

Boc. NkNRL NBoc R1 R7 Br OHHN-NRs O NaBH4 R-R6 O
EDCI, Et3N Br O
Method CP Step 1: 1,4,2- D|azaphosphol|d|n-5 one, 2-methoxy-1-methyl-3,3-

diphenyl-2-oxide (CP3)

Using methods similar to those described by I. V. Konovalova et al. (Zhurnal
Obshchei Khimii, 50(7), 1653-1654), 1.0 equivalent of phosphorisocyanatidous acid
dimethyl ester (CP2), is added to a solution of benzophenone imine (CP1) in toluene
and the mixture is warmed to reflux for 4 h. Removal of solvent and purification by

flash chromatography provides the title compound (CP3).

Method CP, Step 2: 1,4,2-Diazaphospholidin-5-thione, 2-methoxy-1-methyl-3,3-
diphenyl-2-oxide (CP4)

To a solution 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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DD1 DD2 DWW R7 Rs R3 DD3 R21B(OH)2 K2CO3; Pd-PS O
Boc 1 NI~-NRL R2Z1 HNO 1) Pd(OH)2/CH / NAm1 2)
w@aQdees27DCM 1 N R R Rs R3 Rz1 N O DD5 | / R7rBB/UR05/020446
Met hod DD, Step 1; DD4 To a 10 nL MeCH sol ution of DD1
(RB=R6 =H R7 =M, 19 was added p-
met hoxybenzal dehyde (1 eq) -&ad -4 A nol ecul ar sieves (4
The solution was stirred 5 overnight before

As a%@ﬂ? gép X ﬁ!’d%eh%oﬁ}%ndﬁ%smﬂﬁé?éﬂmb freawid With 1.0 equivalent

' The reaction mxture was fitted and
of plmbhenm@aamdamsaCIdTmmetbwmw [@Hsoml?rkiﬁﬁ-@r giyigdirectly

CP4,:V?II' ISC%?W%%%M%%&%(%“Q@S% srm? ar tol_I :

Met hod CF, step 2 was used for generation of DD3 (Rl =
M, RB=R6 =H R7 = M,). Mthod DD, Step 3;
Procedure sinmilar to Mt M@tholdcgtep 3 was used for
generation of D4 (RL = 5 R3 =R6 = H R7 = M) CH;

from DD3 Method DD, Step 4 ﬁpoun was A :
@-Byf, 0 @Qat ed ¢ging-Pd( OH) ACN &pd: 0OKf t er \\/ NH

renm of the—%‘ﬁg_ﬁ/st,.,@@mpso vent “dejen cr ude prlxs?@uc

vty tr@QP@HS)Wt D96 TEA hu@ to give produgc N

(2566/:02/2’27$SP2T?88505|5(/ 5 ) faiter purification. vk ¥

020446 -3
ca1 caz° % ca3

Method CQ, Step 1: 1,4,2-Diazaphospholidin-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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Method DE HN-N O /0 Si NaOH S=Q NaOH HN IVH S Cl
acetone ap acetone So HzN NH O DEi Cl DE2 heat C
WORB®6/065273 NH 1. NaOWe Lawesson's i NH3 MeOH PRITAISRO05/020446

reagent HN 3-0 (CH3)3C-OOH HNWN~ 2. Mle DW \ pC

toluene I / \0 CH3OH SO Cl _Cl DE4 DE5 cl1 DE6 5

Met hod DE, Step 1: - 321 -

5- (4- Chl or ophenyl ) - 3- net hyl sul f anyl -5, 6-di hydr o- 4H-
aming-1-@- mqwm)@@eayl]eibylphmsnlnmatde(cR1) in chioroform and the mixture is

o ] RN SRR RR MR et g seivont e

remot&db§ Wvbpbeatrid Mlﬁidﬁbh cﬂXl@@%&Jdﬁ rodichNB@ilash chromatograph
acet one. 9After 12 h at RT the mxrtJure |sp£'oncentrat ec? Pry

provides theciiile epmpeHad (€B2)pitate collected to give 10 the
title conpound. Method DE, Step 2: '

N- (2-. (4-Chl orophenyl ) et hene-1-sul fonyl)-S-nethylisoth
MethodUWTRASt)S '25191 4, 7bidraphospholidin-tHiahedpanethzed- byméthyl-3-
Hasegawa an . Hrooka (Bull. Chem Soc. Jap., 1972,

methylgg-(ggygmo)phenyl-2-ox1de( R3) :

7o  Beh €8 PPREING LI LR [ Quba &l uagenOF2

equivalenhts), ettt nsixuraisestirie@ atmpiiuxdbeltts ) Thamighut® i<cooled and

ter 3 h at RIL the reacgtiaon pou into
pourddiataplonalere Me atgnpEiiases Mol il ket fad sowvent
is rerﬁ@ie@jt dT%é‘é@ﬂJ&H pl@djubﬂls%ufrﬁle‘d' Iy Hadh @hmgfﬁb@ﬁ% provide the title
ho ep 2: .

compgupg- Chl orophenyl )-1, 1-di oxo-[1, 2, 4] t hi adi azi nan- 3- one

0 Using a nethod simlar to that described by K

Hasegawa and S. Hirooka (Bull. Chem Soc. Jap., 1972,
Methdéd,CR3S8p 3: 1,4,2-Diazaphospholidin-5-imine, 2-methoxy-1-methyl-3-

5- hi | | -5, 6-di hydr o-4H
methp’b{gi“%rﬂ%‘gﬁ?%ﬁ ‘ixj'fTFeodwge ?)E% in ac elt o%er ios
Usingtzé ﬁé‘&i%dsn‘ﬂlléhtolth@t biasHitsint M@tHBd(Aué g 3, CR8fid UX&d td Brepare

_ he acetone Is evaporated and m xture 1s
the titte cainpiogddwi t h conc.

Method CS
;o | o, & NH
0 Q N s ~o-R \/é -
PhCHy, | ~oR NH, N PoC O N i
$—pd s N N o, K F
BN 5 CH,Cl PhCH, CH;0H \
72 EtOH PhcH, H
CS3  Ox Csa
Q Cs1 cs2 O~

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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HCl to afford the title conpound DE3. 5 Method DE
Step 3:
wo-2006/06kd70r ophenyl ) - 2-mmet hyl -1, 1 -di oxo-[ 1, 2, 4] phTade@z/020446
nan- 3- one WD 2006/ 065277 PCT/ US2005/ 020446 - 343
Using a-nmethod simlar to th%& descri bed by A Etienne
et al. (Bull. Soc. Chim Fr. 1974 1395)
5- (4-chl or ophenyl )-1, 1- di oxo- [1, 2, 4] t hi adi azi nan- 3- one
DE3 is treated w th sodium nethoxide (1 equivalent)

' Al
eSS 3 4 SRR 2o
metlmw)phenyhndtfqﬂ)-n anethyisS-phengimgthyhleoxidet (0S3)i t | e

conpound DE4. hod DE t_e 4 .
Usigg @roét@ SIBEH éig/ﬁf@t ‘ge%‘élbﬁalm lethad d 51§R 3 CH2 ifiusgdddp; prepare
thedB c%‘m;ScShrﬁH‘e To a solution of DE4 in tol uene (or

xyl'ene) I's added Lawesson's reagent (1.2 10
equi valents), and the m xture is stirred at reflux for

eSS 15 DA il e

phénylhﬁm I-235)ddé ¢C is renoved. The crude product
uritied by flas chromatography to provide.the

A $cplu oﬁ@ﬁ@dnﬁaeﬂmj is hsiregenaiad B, 1 @nepp the presence of 5 mol%
azi
P Ry TG BE ottt e i R4y RSk
chrdmahagrhptiyl n Method A, step 3, DE5 is used to prepare
the title conmpound (DE6). 20 As a variant of this
method, DE2 is treated with ammonia and the resultant
product is treated wth sqogbthpdigdri de and net hyl
iodide in DVF to give the product DE6 Method DF WO
2006/ 065277 PCT/ US2005/ 020446 - 344 9 NH2NH2 O

cghc. HCI O\ N ~Lavg/(resson S Et 2
NaHCOy/ Et-NH, ~o R
o~ CH,Cl, _ DIEA \ tBuOOH \
e (o)
N~ PO SCCy [0 "CHyON: “CHOH
i SCN” P o
o i) 70°C
o
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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OEt OH O- NaNO2 Os' O Reagent O NH O S CO2Et ~NH
CONHNH2 heat ~N' H toluene DF1 DF2 DF3 gNH3 9 ON
WOCHB)BR27OOH O N /SA NH O-S S/ / N, CH3OH O-RCT/US200651020446
H DF4 DF5 Method DF, Step 1:
2- Hydr azi nocar bonyl pr opane- 2-sul foni c aci d
cycl ohexyl am de 5 Using a nmeB3B8d simlar to that
described by S. Paik and E.H White (Tetrahedron,
h. Aﬁ@ﬁrerﬁd\zalb%@@[)vent the product is Punfled by flash chromatoqraphy to give
5 xyI sul f anoyl - 2- net hyl propi onic acid ethy
the e (V\:hl ch is prepared by the nethod of A De
Blic et at. (Synthesis, 1982, 281)) in ethanol is
treated with 1.2 equi valent of 95% hydr azi ne under N2
Methodl €1h'eStnp<Bur1e4;2slezIaplmplmllchnf5Hmnme Bimiethoxy-1kethyl-3-(4-

Th eac is concentrated to give the title
br°£’tﬂ38[?8ﬂ¥ zb#ﬁch is used di rectly in Step 2.
Usi hh@dte%m I§F ?d)tl”?at d

ME Cycl ohex;I/I di rerg%nb?d' l>/lezp gtegz%l(l:g? n gsed & prepare ,

thehﬂecanwxn@d A solutlon of DE2 in CHQCIZ is refluxed
under a N2 for 10 h. The solvent is renoved in 15
vacuo and the crude product is purified by flash
chromat ography to provide the title conpound DF3.

Met hod DF, Step 3:
2- Oycl ohexyl - 5, 5- di net hy| Metlod QUi adi azol i di n- 3-t hi on

e-1,1- dioxide 20 To a solution of DF3 in toluene (or
xylene) i s added Lawesson's reagent (1.2
' eqU|vaIents and the m & Hmre i stirred at r ©Ht ux for

The m LN ed |ntQ}\ cn NH
H2NW§£PO(OM)20FB§H| e |E rﬁg@%ﬁvﬁﬁ
ve

filtered, and sol ven:th The cr ct

i.sgﬂjrified by fl ash chro%ography to prow de the cU3

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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conpound (DF4). WO 2006/ 065277 PCT/ US2005/ 020446 - 345
Met hod DF, Step 4.
wa20p0st1exyl - 5, 5-di net hyl - 1, 2, 4-t hi adi azol i di REBAISRI08020446
-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 134 owi ng table contains
exanpl e conmpounds whi ch were synthesized with

procedure(s) sim|l & t thds list\gd in the
ﬁrdespi&‘iéw % and whose LCKB y 105 dﬂiaa obs. I
Pe
H,N

APECOR| ﬁ % t\l?q;el“
#Hébrrpounds et od kS Hp&ﬁ@/NHq BrRR N, Cﬂ;%k/
1491 tNHo CF 297 1662 H3 AW 328.2 NH H H3C, ~jﬁQ|H c

CH3 N~CNHC\02492 S_\ CHo CF ©89 1663 AW CV4

331.2 NHCH 31 NN CH3 1i C.N C 14 o
Mothagsia, S Diethyl 2 oo Noonanats RbE rHIsthshSehonate
cv2lt G HC0 C\NH 1494 G . i CF 367.9 1665 AW 336.2

NH HBC, NH H, G, NA H JJ SON\\ C NH

To a mixture of CV1 in methylene chloride and 0.1 N aqueous sodium bicarbonate

\

(1.0 equivalent) is added thiophosgene (1.5 equivalents), and the mixture is stirred for
4 h at RT. Water is added, and the orgénic 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 S | |
0., .N__NH
/[L _ ‘\P’ \fNBOC 1) R21B(OH)2, :P Y
& 0 BocHN™ N CHO™|  \n Fibre Cat,K,COq, NG
i,/OCH:-z m Br i DME/110 °C, R? RS
HoN “ocH; ot PIEAY 15 minuW
2) 30% TFA/DCM
cwi 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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1495 o AW 281 1666 / \ s AW337.2 HNH N O N/ H\y

HN NCH 3 1496 S H3C 0 CF 306 1667 N~ s o CF 339.2
wWoRBMeR7065277 PCT/ US2005/ 020446 -346 H N NHPCHNS2045/020446

Nl Hy/ " OC ONH 1497 | AB 307 1668 AW340.2 0 O

HC NHSNCH C ONH HC/ 1498 1| HHNH CF 314

1669 N~/ CO 341.2 HNH H3€328H s N -~ NCH C

O'NH,c / CH3 1499 | ¢ CF 318 1670 _\ CH, AW342.2 F

S HNH H3C, NH H C "-CH C H 1500 CF 325 1671 \ AW

Aé% 6W;%{\Iel_lfg 5|A 1%Btbiazaphosphorine-5-imine, 2-methoxy-1-methyl-4-(3-
(m-cyanopheny)phenyl)-2-oxides (CW3)

Following the procedure of Sauer, D. R. et al, Org Lett., 2004, 6, 2793-2796,
Suzuki reaction of CW2 (R® = Me) with aryl boronic acids using polymer-support Pd
catalysts such as Fibre Cat or PS-PPh3-Pd under microwave heating conditions
provides CW3 (R°® = Me and R?' = m-CN-Ph) of the invention after subsequent Boc-
deprotection.

| Mclathod CX
0] N NBoc 0. N NBoc (o) N NH
Y RuCls, NalO, Y 1. cyclization N
NH — - NH — NH
0 \“‘ R®  CH,Cly/MeCN/H,0 0%]0‘“ R® 2. TFA/DCM R’ RS
Q ' OH
CX1 : CcX2 CX3

Method CX, Step 1, (S)-2-(tért-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(1H)-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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NN HNAN CH1rO Q \ "'NH 1501 \ cH3 o CF 325 1672 Q a AW
350.2 H"H S gr NH N-CA HN'""r CH 1502 ~c o c CF
wO30606737S /| CH, O CJ 352.2 N F H3C, <NH HNPHTIDS2008020446
O NH 1503 HC- s CF 336 1674 AW354.2 NH H C NH 9
HNAN. C% CI  \/ O NH bil 1504 _F_CF 336 1675 N\ AW
355.2 HWN 1505 O AB 340 1676 "HNCE 359.2 H HC. fi NH
1506 s E H, 1 CE 342 1677

N'- hﬁd;%p%/i&é{\l Iﬁégrorﬁe{}rggpe@zqnnmil@ (0.62Rig,\D-1B<remig Hi @qyMras added.
Ay ansist 2 %ﬁgﬁﬁﬁﬁ TR Bes R AR AR 20 m),
wasgigd with HoO (10 mL) and saturated brine (10 mL), and concentrated in vacuo.
The crude residue was dissolved in THF (0.4 mL) and then TBAF (1M in THF, 0.099
mL, 0.9 eq) was added. The mixture was stirred at RT for 2 h. EtOAc (20 mL) was
added to the reaction mixtufe, which was washed with H,0O (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. The reaction mixture was concentrated in vacuo and the
crude product was purified on reverse phase HPLC (B) to give 0.015 g (26%) of (6S)-
2-imino-3,6-dimethyl-6-(3-(3-(triﬂuoromethyl)phenyl)-1 ,2,4-oxadiazol-5-yl)-
tetrahydropyrimidin-4(1H)-one (CX3; R®= Me, R” = 3-(3-(trifluoromethyl)phenyi)-1,2,4-
oxadiazol-5-yl)) as a white solid. 'H NMR (CD30D): § 8.40 (m, 2H), 8.04 (d, 1H,J =
6.9 Hz), 7.90 (1, 1H, J = 8.1 Hz), 3.81 (m, 2H) 3.39 (s, 3H), 1.82 (s, 3H) MS (ESI):
MH" = 354.2, HPLC (A) Rt = 6.234 min.

Method CY
| I
0 N NBoc 1. TMSCHN,, MeOH/toluene O~ N\zNBoe
, el NH
O Vg 2. NH,NH,, EtOH ' O s
\'(IDH NHNH,
cX2 CcY1

(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 (s, 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
NHzNH; (0.023 mL, 0.75 mmol, 3 eq) and the mixture was stirred at RT for 4 h. The
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1508 CF 344 1679 AW361.2 HC-O NH S HNAN CF6 HEC. NHH
O "NH\/ o N 1509 CF 344 1680 N \ e AW362.2 o
wOoRotdNGS27WMH S FiNkN ClI' /Cfy O NH 1510 ~CJIQPCEFUSZ2005/020446

1681 A AW368.2 C CH NHHNWNOHA _cH [/ I HN/

/ a HCNH ~
\ 1511 AB 354 1682 HC | \ / 22.2 0 ,
N 418~ 1512 NNNH\ / A 354 16 ;AW 374. 2 a NH HNx

mixﬂg{g@gﬁ_?gf\l;&rﬁ/en%&etﬂn'\{/e{é% tb%'?\lle O.%71215§L ?1 60‘%: 0? ?S?)-Zl-?tSeA;t-o
butoxycarbonyl)-1 ,4-dimethyl-6-oxo-hexahydropyrimidine-4-carbohydrazide (CY1,
R°=Me) as a yellow solid. "H NMR (CDCls) § 8.95 (s, 1H), 3.11 (s, 3H), 2.28 (m, 2H),
1.50 (s, 9H), 1.47 (s, 3H).

Method CZ
1. 0 .
NS
| \©/U\CI |
0sN._NH
Os_-N.__NBoc N ¥
\l// Et3N, DCM AN NH
NH = O—" g6
O Vs 2. TsCl, Et3N, DMAP, DCM \\\I\\l R
NN, 3. TFA/DCM N
Cy1 CZ1

3~(5-((S)-2-Imino-1,4-dimethyl-6-oxo-hexa hydropyrimidin-4-yl)-1,3,4-oxadiazol-2-
yl)benzonitrile

To a solution 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 H>O (10 mL) and saturated b}ine (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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CF 358 1685 a CL 377.2 CHI NH ONNH Hc. x H 1515
woenr(ockiR7BS 358 1686 a BK 377.2 / \ a _N NH _ aCY/usho05/020446

CFi~ 1516 H\ NUNH / A 364 1687 AW377.2 NH a HNC. X

H K 1517 V-NUNH A 366 1688 CG 378.2 .V NHa , NH \

HN~ ' CH, \ 1518 ' ~NCH \ /-A2866 1689 / AW383.2 WO

2006/ 065277 PCT/ US2005/ 020446 -348 HC. 3NH o 6N- C

\\NH 1519 tiN NM A 368 1690 x s CO385.2 / g HCN

O p H\- |

| Os_N__NH

0.._N__NBoc \f

DCM ci NH

NH > O—-" Vg6

Ox" g6 2. TsCl, Et3N, DMAP, DCM HN_<\ T R
3. TFA/DCM N'N
NHNH,

CY1 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(1 H)-one (DA1; R® = Me).
"HNMR (CD30D, 300 MHz): 5 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
CHoCl, : EtOH
DB1
NH 1 NH
RlN% R21 B(OH)g R\N—/(
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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Following the procedure of Cuccia, S.J.; Fleming, L.B.; France, D.J. Synth. Comm.
2002, 32 (19), 3011-3018: 3-Bromoacetophenone (2.0 g, 10 mmol, 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, J =
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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chlorophenyl)-phenyl)-2,5-dimethyl-1,2,4-oxadiazolidin-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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1 .
HNMR (CDClg) § 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

\
N N NH
7 ' 0/ \(
A NH

1
HNMR (CD:0D) § 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

1 : ’
HNMR (CDCly) 8 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

\
—C— NN __
o \f
NH

1 ‘
HNMR (CDCl3) § 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
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"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)

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
OH ) ]
1 Ot l‘ O\S§O

/NaH

1. S
HaN EH R" Ny S S 1. TFADOM Boc—N
2! -1———-————— -—
B Br-
Br\©)(ﬂzo 2. Pd(dba)S r\©)8}q6 2. /\/l RS

HS—QCOOH

DC6
3. HCl/dioxane DCs DC4
l BICN .
R R'
o N~ zNH ) o N NH
B
Br NH —u% R2! NH
RS Suzuki RE
DC7 DC8

Method DC, Step 1, 5-(3-Bromophenyl)-5-methylimidazolidine-2,4-dione

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).
'H NMR (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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Met@?‘.’%ﬁp %?ﬁéfgﬁ‘z"&%%(\?vg@whenvbpropanoic acid
5-(3-Bromophenyl)-5-methylimidazolidine-2,4-dione (DC1: RE = 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 filtrate was concentrated to give 10 g (95%) of tert-butyl 2-(3-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).

I cIl yH C N 1549 p
|

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 tlygy mixtye 4vas lgfigtapding 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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aqueous layer was extracted with CHCls (3 x 10 mL). The combined organic layer was
dried (Na2S0,) 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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"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

|
¢ N.__NH

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/NYNH

"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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M+

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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NH

'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




H3C, o N7TcNH O\ H M N CH3 1585 CH30O AW 311.1 1756 F

BID 458.3 N (JH N-mNH 1586 F AB 312.1 1757 BQ 458.3
whQe@/eb22H o H yL" NH CHLlr 1587 AB 319. 1 1758CT/US2088020446

458.3 F N4 NFt N.cNN NI ~J HN- 1588 Ho CF

320.1 1759 BQ 458.3 N1 H3C 0o 4 cH HaC C N~cNH N~

\ OCH'.. N 1589 CF 325.1-3486 NH BS 460.3 H,C. // H

cH, ON NO 1590 AB 328.1 1761 H NH H- R 460.3 H3C, NH

"H NMIR (SDC1:pS 9. T(HH H), 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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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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Using @ methocsgioniiar imttes descized by A.Etignne e #8S(Bul3 Soe. SHim. Fr.,

19&[ a’s’gé E'I\&'\éh%p'l\'nle%glﬂ ,galio(;(o'-o[\f\{fiﬁh%dlla?z?r%an—S%nA'e?BE% ig 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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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 equivélent 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, o0 ¢
q ° HNJ\N’CH" HCuy {H:
s o
1493 Q en. © 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
HCoy R N\ o _<NH
=N
1495 0 W AW 281 1666 \\s AW 337.2
H NH o

’ S N~ ' s
J /H S N-CH, N H_N “nnCH,
1496 s | LC Y CF 306 1667 S N3 CF 339.2



~\

H3CC Jr

H O=NH C ~ NH
O NH ,

NH Sr

~H3 1625 AB 388.1 1796 9 BS 484.3
O NNO F 1626 N\ CO 399.1 1797 /

WO 2bbs0687H / \ R 486.3 CF, C N NH O NNfN 16RPCTAWS200%020446

1497

1498

1499

1500

1501

1502

1503

1504

1505

1506

1507

"o
o
HC P

W NH

s L
Q/Ez—a_«

E
s,
V4
Hy
s

f
%Fiyﬁﬁ
N
\

H,C’
o

F
v R F
T "'{)/@F
NH

HNJLN'CH’

8,
(a0 e
.
- .

H&N_CH,
N HN

( ) N % 0
Nz \ d CH,—’\\\

N
« N-CH,
,C
[o]
N—{NH
S om
(o]
X
\ HN G
e ©
NH *
rs R+
- N-C
o EL
[o]
He®

- 358

AB

CF

CF

CF

CF

CF

AB

CE

CF

...pN

307

314

318

325

348

325

330

336

336

340

342

343

412.1 1798 HNH H\ f F 486.3 CH C N-NH NH

ab 1628 BW412.1 1799 oz CK

PCT/ US2005/ 020446

\ / [ \ CE 414.1 1800 BS 488.3

~NH O 16304k 'BQ 419. 1 1801 BS 488.3 N
] HN

rc n NAH
7.3 WO 2006/ 065277
No HC -CHI H'T 1629 H
(Pol  cH N,O N-6NH
=. N "M H fM
oA\ NH
1668 @ Q V AW
HC, NH
cl o _(NH
4
1669 () co
HC, NH
Cl o _(NHCH
1670 Q O e AW
HC ~NH
ct o NH
1671 Cl AW
. HC, ~NH
_(
rO o NH
@)
1672 Q Q Vv AW
NH
Br /U\ _CH,
Y HN™ °N
1673 s oo cJ
HC, NH
a o N_(NH
1674 Q Q AW
HG, - NH
a o _(NH
1675 (0 AW
o (’CHz
i ‘:cna 7
1676 HN ﬂ ) CE
HC, NH
[e; NH
7\
1677 ~G O AW
F
HC, NH
[a: NH
N Y
1678 -~ O AW

340.2

3412

342.2

346.2

350.2

352.2

354.2

355.2

359.2

361.2

361.2



/ \NN B\ HNx CHL O 1631 AW421.1 1802 BS 488. 3 CH

ON- NrNN It . HNiCF, ° OHN-~ " 1632 AM 425.1
waa0s/065%3 BQ 488.3 H, C ry~N CH O HN~g N~CNPICY/US2005420446

1633 AW 425.1 1804 "V BW488.3 H CCH CH O N-NH |

gl ~NHNH 1634 rd BW426,1 1805 N~ R 488.3 t |

"NCH _NNNH "CYNN 1635 ¥HHN H HC 9 AW 436.1 1806

" \.gBQ489.3 3 CH FH ON-NH ON-NH OIl- 1636 BQ

439.1 1807 BQ,Mg4. 3 L
\ 7/ =CH:| o (=]
1508 wos CF 344 1679 OQ AW

NH
ANy e '(NH
S, L O NH
ik 2
1509 & ~ CF 344 1680 N F &, AW
NH
P s _(NH
L Cl NH
1510 ol 2
ho? CF 344 1681 , Q AW
a ICH’ NH
HNy N._.O H A CH,
7o
O‘ AB 354 1682 o 1) AW
O a H,C NH
N
o VY, O ‘ Cl o —{\IH
1512 KOt A 354 1683 () () Vv AW
NH Cl
NH
N (R i
S, FJ HN CH,
w« R 5
1513 CF 358 1684 ) BQ
HO
N ,
i S, RL{ H rgcmf M
Hac.o /H,cf N~CH, T\
1514 H 0 CF 358 1685 A cL
! @
o by
N HC.
Q . 0... INH H \N/
[}
1515 {H.d s BS 358 1686 s BK
SN ®
O o] =N, NH
K, a1 HN CH,
HC
1516 g A 364 1687 Ol AW
I, @
O o HE. f H
o Y EPQW
1517 N A 366 1688 “O g CG
NR o
O ] =N, NH
. - O vl S / HN CH,
1518 Hom_J_l A 366 1689 ° AW

O

361.2

362.2

368.2

372.2

374.2

375.2

377.2

377.2

377.2

378.2

383.2



CH, o 1637 g Hd BQ 440.1 1808 AW489.3 F F 91% CF~ O
NNH Ny,NH OH 1638 BQ 453.1 1809 | NHO BQ 492.3 ~
wakbockesAAN-NI~O C N N '-NH 1639 Y HN~H a CH 4B6TAUS1®3/020446

Q 493. 3 WD 2006/ 065277 PCT/ US2005/ 020446 -359 N_CH

fr, opm \ / ON-NH q 1640 BW463.1 1811 BS 497.3

Np" . yNH HN'" O N4 NH ~~- 348 "N~OH, NH 1641 Q 468.1
1812 o | CG497.3 CHCH ONNNH _ O N-NH \ 1642 \ /

o~ BS 478.1 1813 \ /qg-/ BS 498.3 CH, FBOO,.H:C.WNHI

Br NH

£

wd O ML °
N _NH A @
X, 368 1690 Ne= \ CO 385.2
Q o H:qN °
WY O HN=(ﬂ
1520 W\ Y Ho" ‘
. A 370 1691 ‘(\\)\‘g“-g“ BQ 3862
F: o
HY oM,
1521 AW q oo
O. AB 374 1692 O ° AW 406.2
e no, L

o 7 ) ) H =N .
1522 A Yo R
A
v 380 1693 O O™ ® o 408.2
»1—: o e |
- HN=
4 LO) 2
1523 L A 1694 S aol BS

N, NH
¢ 382 N Peg! 400.2°
O | o
- — 0. N)gNH
1524 Sy \ /N‘d’" N
Lo A 382 1695 H BW
| v 412.2

o S '
b N\FNH \\:,<N o,.. NFNH
1525 o#"id"’ e BS 383 16 M ﬂ
4 96 o BW 4132

s n NH
W -{a—c e
< Hy - b
1526 @:E{:;H" Qd
) N
e CF 384 1697 H BW 413.2
O o
) o ) J’NH
e, ) @—d
1527 0N A E}
" 384 1698 . J o BS 420.2
O Aol
H,
V
1528 o A %(fj}u 7
LrNH A 384 1699 CH,
Ty ® R 4252
cr

425.2

o 31C) fdn
1529 M- v A 384 1700 Oi“: "
O R
[~}



o-~ NNH ~ / \ 1643 BS 478.1 1814 v \ H- R 498.3 co
~H\ Oo N NHI TH ONH N O CH1644 BS 484.1 1815 H-H

wa280636522H, NYNH N O NH N~-NH N 1645 BS 484. 1ra8162dd5/6R0446

1530

1531

1532

1533

1534

1535

1536

1637

1538

1539

1540

\ QCH 498.3 CH o NNHI \ ON~N'Q. Nh q/\
HNH H NN 1646 BQ 492.1 1817 F R 500.3 .0"' o OCl o
pPNH/ HNHH/ \ R502.3 t64PH BW492.1 1818 v \ N

CFA F6C O NNH I\ O"~NO N (~ ~I;I1+V 1648 q v BW
495.1 1819 Ogp«NH H\ A Cl 502.3 ci ~ O NN Ne.rlo_
1649 p' \B]m 496.1 1820 BS 504.3 H wé b
ho il A 384 1701 ?A BQ
ore ox o
”:y_n | Hné% '
*::g.fo N A 396 1702 P ‘ BQ

e} : Q,
"y : O Nl:p“‘ﬁo
ﬂc_,cES X A 39 1703 N0 ., R
Q,
Hryn N N o ’
me _r" A 397 1704 % Q/KNH \E\g“f* R

398 1705

|,
o7
\/
%\'
>
Iz\«z‘;r,
[us]
=

*]

398 1706
: H
LO
N,
Pl 4 A 398 1707 ~ L BQ
e A 398 1708 Y
né ~
cl o %‘;NH
H%h "
| d%
HG, | N
o) “ A 398 1709 o BQ

oy
“ — Oy
H._,CP_QN "l
400 1710 N’d BW

Cl o

e
T
i
Q@)f;
>
=3

>

402 1714

@
s
e

>
%

;s

429.2

430.2

434.2

434.2

437.2

439.2

440.2

4412

$
441.2

442.2

4452



~ HN.O A 1650 Q560.1 1821 p'V N BS 504.3 WO
2006/ 065277 PCT/ US2005/ 020446 -360 fF% fF% N AW
woeateheiB22 BQ 504.3 N .- r ) fF~ 1t C N o N~NPICTNS)00BHR0446

~;CN-~~ [ N~.N 1J1 1652 q F BW573.1 1823 BQ 508.3 F F
CHO+N NN HCNNO 1653 0 H\ AW470.1 1824 HN~CF
329.1, ¢t Hc c~ 331.1 H38S50NH H-NH 0-1/L & N-CH,
334.0, 1654 AW307.2 1825 CF cl 336.0 H3C -J< NH

N, a. NH@NH@@H N\ 1655 Hc 34 1, N_ AW, >=§«2

1826 p CRN3%y
1541 AB 404 1712 ”’é BQ 446.2

] OF_Q
H}_n O . o L,\/‘u N
1542 Eg; 4N A 406 1713 oL i R 446.2
Hi O ) Q d
}—n O Q ,\/‘NXN
1543 41 A 408 1714 %&m« R 446.2

i Rte
B <o Q3T
e,
1544 o=(;_<:§ i BS 408 1715 W~ BS 448.2

O Cl
"y 5 | ? ACN“'/
1545 EL,:’ @Y 410 1716 R 448.2

>

- . oH,

o. “rm-l
Hl‘§- "
e e
N,
1546 mc_“,:ff @Y A 410 1717 gy % BQ 4502
-N
- o L
N A rsNN
1547 A "'d%
T A 411 1718 o BQ 450.2
HOT N
c @ cH,
H o N);NH
| : e
1548 . A 412 1719 H BW 4512

Oy v
H N P, P~
1549 L H’C“(Oﬁo ¥
&b A 412 1720 5 o O 4522

a I
CL -
| ° | r
1550 34 'é
Bl A 414 1721 e BQ 454.2

BQ 454.2

1551 HEY o CE 415 1722 -
o jen



HC --/<NNHI S ONHFi CNGCH NCF352.0, 1656

\ CP 308.2 1827 F| a ocl 353.9 -NNHHNO \ /
w6537 ~aN H- o-CF, 358.1, 1657 / CH 0 AWPGTAS05/020446

1828 CF H. a 360.1 H3C, N1< NHOH ON NH Hs O NH cl

y 1658 N\ \ AW321.2 1829 jicFy CF 363.1, OL " /

365.1 H,C  1r NH {~H Hab-N &°\NH O HNJ-N.CH, s CO

321.2 1830 CF 367.9, 1659 cl 369.9 HONH o gHF O

\NH I H 1660 (7AW 325.2 1831 H, A 501.1 B, 4035, C.
NH %H H RIC)I0 NH ~N- CH, 1661 | s AW 326.2 183%= o
&

1552CE 309 ©H >WD 2006/ 06527 741PCT/ USE005/ 020446 L AW are2
Cl . O
" . H,crq; b o,
' I N
SO 9,
1553 AT A 417 1724 ® AW 4232
N (3
Cl
c. oty
. " H’I'O:u\ N
30
1554 e d b A 417 1725 AW 430.2
Cl ocn,
H%_n O “’cqu;iu .
1555 none L TN A 419 1726 , AW 4312
C B
ct "'CY'O:}L CH,
HN}—H O o N
N,
1556 ""Q;I r\ A 420 1727 L, AW 435.2
<] NH
"y A
155 e - A a2 1728 O ¢ [ cx
7 2 )
H,c\°N0 D Q o] 439.2
o o
H. ,O/\N o,
H lr NN)“N
}H O) {)
1558 65 4N A 422 1729 e AW 441.2
=, . F
HAy ) H’UY'O:‘T‘H - ‘
n o
O
1559 6 S A 422 1730 o AW 4503
ore » 2
H%‘-n Q
N O it )
1560 fg 4N A 422 1731 ) CK 453.3
HN

NH
" e ?AN—QNH
H : o
1561 A ,O A 423 1732 o < () ok 4533
(i

o CH,
™y H"GZ,"D:E‘N
1562 Q‘ va N O A 423 1733 F AW 453.3
- C]



-361 Human Cat hepsin D FRET assay. 5 This assay can

be run in either continuous or endpoint format. The
weoeubsitoest7e used bel ow has been described (Y. Yacsuaa2s/020446

al., J. Biochem , 125, 1137 (1999)). Substrate and

enzyme are commercially available. The assay is run in

a 30ul final volune using a-382-well Nunc bl ack plate.

8 10 concentrations of conpound are pre-incubated

W|the ,&?‘rr 30m ns at 37C followed by~addition of
substra wiH_tont i nued i ncubation at 3’7‘5162
15631 NS. f@‘@ﬁaf I Nnggeasg,i n fde0rescence *%earCK 455.3
for over 1 h an“d |s measured at the end of the”
i ncubati on period using a Ml ecul ar Devi ces FLEX
station plate ader. Kis are interpolated fomthe
| C50s usi iy a\Km val ue of 4uM and the subst(;é?)
1564concent=°r‘ﬁ(|° 15 of 2a 5uM2s Reagessts Na- Ac%ng oL
1 %Bri*f-35 from 10% st ock (Cal bi ochem) 20"
Purified (>95%_ human liver Cathepsin D-(Athens
Research &, Teehnol ogy Cat# 16-12-030104) Pe&@ de

substrate uM 4
1¥8\ta- A y5kys-Pro- | | e- Leu- Pif&% Phe-"A¥g- Leu- Lys ﬁ?%g D L 467.3

Ar g- NH2" Bachem Cat # M 2455 Pepstatin is used as a
control inhibktor (Ki-0.5nM and is avail able fr@m

Sigma. 25 N 384 wel |l black pl ates Fi
buf fer cordi{vons 100mM Na Acet e pH 55
Brij- 36730 2% DMSO Corpound i s di ut ed to73x 469.3
concentration in assay buffer containing 3% DI\/BO

Qul of conpo is added to 1 Qul of 2.25n enzyrre(Sx)
diluted im,asSay buffer without DVMSO, ni/KEC fly,
1s67SpuUn, and"y bat ed aty 37Gxd or 3@ ns. 3X sur ﬁ% VO

467.3
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1575

(7.5uM is prepared in 1x assay buffer w thout DMSO 1

Qul of substrate is added to each well m xed and spun
wonrbwsiles27t0 i nitiate the reacti on. Assay pl at eBCaNUS2005/020446
incubated at 37 C for 45mns and read on 384

conpati bl e fluorescence plate reader using a 328nm Ex
and 393nm Em 5 Conpounds of 3PRe present invention
exhibit hCathD Ki data ranges fromabout 0.1 to about
500 nM prefe |y about 0.1 to about 100 Tr(%q;m)re
greferably t 0.1 to about 75 nM The | lgipi NQ
re ex f conpounds tdat exhs bit hCafo;—@f dat agg
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I Br WD 2006/ 065277 PCT/ US2005/ 020446 -364- N O HN=(
N H The following conpound a a NO HN=< N H 5

woaasoeweZat h D Ki val ue of 0.45 nM BACE-1 C oRCTAS2005/020446

Protein Expression and Purification. A predicted
sol ubl e form of human BACEl1 (sBACEl, corresponding to
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m nutes. The supernatant, containing secreted sBACEL,
was col lected and diluted 50%v/v with 100 mM HEPES,
WO R@/08527The dil uted nedi um was | oaded onto a €CWWDS2005/020446
2006/ 065277 PCT/ US2005/ 020446 - 365 sepharose
©¢ol'umit "The Q sepharose col um was washed with Buffer
A (20 M HEPES, pH 8.0, SO'ﬁﬁﬁNaCI). Proteins, were
eluted fromthe Q sepharose colum with Buffer B . (20
mv  HEPES, pH:8,0, 500 mM NaCl). The protei-i peaks
SE O
e o

fromth arose colum 5 were pool ed ang{daded
gar ose asol wsom.  ThezdNi - NTA ¢ S BS 472.3
t hen washe th Buffer C (20 mM HEPES, pH 8.0, =500 nM

1600Nt 0 a
NaCl). Bound proteins were then eluted with Bquer D
(Bufferﬁ%\[1 0 mM i nidazole). Peak protein fractions
ne
fabved

as detge by the Bradford Assay (Biorad, W ower e

180 oncent,) d.g,sg'c%% a Qentslicon BT concentynak BQ 4733
(MIlipore). sBACEl purity was estimated to be -90% as
10 assessed Ry SDS-PAGE and Commassi e Bl ue stai ni ng.

N-term nal _gectienci ng indicated that greater tdigm 90%
160of the purgfied sBACEL cont ai ned the prodomai hence
%his prat&n”is referf¥ FP'as sPFoBACEL . £ BQ 4733

Hydrol ysis Assay. The inhibitor, 25 nM EuK-biotin
| abel ed APPswwsubstrate (EuK 15 ¢
KTEEI SEVMNADAERRHDKC- bi otin; C S-Bi o Inte%ti ofral"
16107 @nce) , 5“' abel ed,, ABEsw pepgi de - “’d BS 4733
( KTEEI SEVNLDAEFRHDK; Anmeri can Pepti de Con'pzi '

Sunnyvale, CA), 7 nM sproBACEl1, 20 mM PI PES bH 5.0,
0.19%Bri 835 (protein grade, Cal biochem San Sﬁo,

CA) , S nyEer ol were preincubated f _(D n at
vere i awt i asead byizaddi ti on Y
vof u

161130C. React(i 9T strate@ 4733
inab5 1 aliquot resulting in a 20 total me of 25
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addi ti onlof @newequal volume of 2x stop bu e
cont aicrkog SE}FM Tris-HCl pH 8.0, 0.5 M KF?I%*QG %
16128y j j - 35, Z0JHind  SA- XPB65 32 0sSU#d nked Oy AW 4733
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and si nmul t aneous neasurenents of both 620 nm and 665

nmem ssions for 400 s. [C50 determ nations for
wonmicwesors, (/), were determ ned by nmeasuri ngPCIAIS2005/020446

percent change of the relative fluorescence at 665 nm

di vided by the relative 30 flggerescence -at 620 nm

(665/620 ratio), in the presence of varying

concentratigqgs of I "and a fixed concentratl on of

enzyme a Lrate Nonl i near regreSS|

1;d hi s dadvd rformed using Gra hPad
sof t war ens el ect"l ng fodf parahet e? % ogi s c equat 4813
that allows for a variable slope. Y=Bottom +
( Top- Bot t on WD 2006/ 065277 PCT/ US2005/ 020446 - 366
(1+107((Laog&C50- X) *Hi Il Sl ope)) Xis the Ig%arwthm of

1s1concent r atggon of 1, Y, kS t e {gent change _Qr ratlo
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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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(7.5uM) is prepared in 1x assay buffer without DMSQ. 10ul of substrate is added to
each well mixed and spun briefly to initiate the reaction. Assay plates are incubated
at 37 C for 45mins and read on 384 compatible fluorescence plate reader using a
328nm Ex and 393nm Em.

5 Compounds of the present invention exhibit hCathD Ki data ranges from about
0.1 to about 500 nM, preferably about 0.1 to about 100 nM more preferably about 0.1

~ to about 75 nM.
The following are examples of compounds that exhibit hCathD Ki data under

75 nM.,
.1 0
structure : structure
o~ @
N (o]
HN N0
=(N HN=
N
H

o N
HN=( HN=(N
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Human mat ure Renin enzynme assay: Human Reni n was
wohaw@ds®7rom a human ki dney cDNA |ibrary and PCT/US2005/020446

Cterminally epitope-tagged with the V5-6H s sequence

into pCDNA3. 1. pCNDA3. 1-Renin-V5- 5 6H s was stably

expressed in HEK293 cel | s ané36§uri fied to >80% usi ng

standard Ni Affinity chromat ography. The prodomai n of

t he reconbi nant human reni n-V5- 6H g53WD 2006/ 065277

PCT/ US2005/ 020446 -372 was renoved by |imted

pIo sis using immobilized T@Qk—t rypsin to give
mat @®n renin.. Renin enzyfgtic activity was
noni t*dN—‘éd Si ng-~a comTer cially acgiwabl e fluorescence
resonancg transfer(FRET) peppi de substrat e,

ecul ar Probes, Eugene, in 50mMM Tris-HC
. 00mM NaCl, 0.19%Brij-35 5% 5 DMBO buffer
for 40m ns at 30 degrees celsiug in the presence or
absence of different concentrations of test
conmpounds. Mature human Renin was present at

appr oxi nat g| OOnM . Inhibitory activity was defined

as the perte decrease in Teui_\n Rduaed fl uorescence
at the@&pd of the 40m n incubati ed to vehicle
contr§lsy and sanpl es | acki ng enzynme\.AlQ 1% of hRenin

? =
at 10 N_r_)%w Conpound ?H3 68.8 CQONH (5 o]
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aspect of the invention relating to a conbi nati on of
wanode@ast7’zone conpound of fornmula | with at | e@stUSeN6/020446
chol i nesterase inhibitor, acetyl- and/or
butyryi chl ol i nesterase inhibigggars can be used.
Exanpl es of cholinesterase inhibitors are tacrine,
donepezil, rivastigm ne, gal antam ne, pyridostigm ne
and neostigmne, 15 with tacrine, donepezil
ri { gm ne and gal antam ne bei ng preferred.
Pre ably,. these conbinations are directed to the
} Al zhei mer' s di sease. WO 2006/ 065277
PCT/ US2 ' -373 In the aspect of the invention
‘ i nation of at. |east one conpound of
with at | east one nuscarinic nml agoni st or
n2 antagoni st can be used. Exanples of nl agonists
are known in the art. Exanples of nR antagonists are
al so known in the art; in particular, n2 antagonists
are disclosed in US patents 5 5,883, 096; 6,037, 352;
5, 889, 006; 6, 043, 255; 5,952, 349; 5,935, 958; 6, 066, 636;

ThesiciowingB&mpeand, 554; 6, 043, 255; and 6, 458,812; and in

WO 03/031412, all of which,are incorporated herein by
reference. . I n other aspectg of the invention relating
to a conbi nati on of at@t€asgton compound of formula
| and at | east one other for exanple a beta
secretase 10 inhibitor; a g etase inhibitor;
an HMG CoA reduct ase i nhi bi suc S atorvastatin

| ovastatin, sinvistatin, pr statin, fluvastatin and
rosuvastatin; non- steroidal anti-inflamatory agents
such as, but not necessarily Ilimted to ibuprofen,

nasz GBI B G5 ibont 1 ve:  anti-amyi o d ¢

anti bodi es includi ng humani zed nonocl onal anti bodi es;
vitamn E : : . I
BACE-1 Cloning, Protein Expression and Purification.

A predicted soluble form of human BACE1 (sBACE1, corresponding to amino
acids 1-454) was generated from the full length BACE1 cDNA (full length human
BACE1 cDNA in pCDNA4/mycHisA construct; University of Toronto) by PCR using
the advantage-GC cDNA PCR kit (Clontech, Palo Alto, CA). A Hindlll/Pmel fragment
from pCDNA4-sBACE1myc/His was blunt ended using Klenow and subcloned into the
Stu | site of pFASTBACI(A) (Invitrogen). A sBACE1mycHis recombinant bacmid was
generated by transposition in DH10Bac 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 (Invitfogen). 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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15 nicotinic acetylcholine receptor agonists; CBl
receptor inverse agonists or CBl receptor

wanb@yose7st s; anti biotics such as doxycycli ne; PGT@82G05/020446
hor none secretagogues; histanine H3 antagonists; AWPA
agoni sts; PDE4 inhibitors; GABAA inverse agoni sts;
i nhi bitors of anyl oid aggrega@eson; gl ycogen synt hase
ki nase beta inhibitors; pronoters of al pha secretase

sephardse tyluntr.eThe akyp héﬂ@@@%&@ﬁhlvﬁ@é wa@,ﬁeamp%ﬂﬁ&m‘ézo mM
0. treat nment of Al zhei mer' s di sease
HEEE@pQﬁ éé’ ﬁﬁdﬁiﬂa@@@! )i cal corrp05| tions fromthe
| ner,
éﬁ?ﬁ*‘ﬁ%ﬁ‘@ﬁﬁ%@f HRAE TN bl SRR Sy e By tsr B (20 mm
HE

66, @Ho8.0, 56QirdM N&BI)i I Heoprotein ereaketfiicmshé (D“Jséﬁﬁarose column
capsul es,

A T
thelbWatshBﬁrWIﬁeBuﬁér Creu mhrHEPES, $HH 8.0 m%NB@Iﬁ @%nd proteins

tive in ient. Suitable sol'id cdrriers are
werpﬁh@p]ghgg W'”’eBfoernQdﬁe'ﬁBUWéﬂﬂﬁ%mdandghd%eamrotem fractions

abl et s,
as CAERRALE b e Braliti'adtay, (B4 B3 CAT YHP onas BRI Biing
CendiiganaB0 eohoenipatat (Milivora).ssBACEINpu fby v @§nrﬁéted to be ~90% as

ass B TTRL B PR B Ehin raseiso Bl Saiingy Noemonsi senpencing

|
lndldhtegﬁhguél?r@?g?ﬁhéég IQtB:’/gEﬂﬂi(eg;gLéﬁne’Qcpfvlg}gk Egagtﬁr%kfé@ theoorodomaln

hen%i’?'%ﬁrmeﬁbﬁr@f@fmﬂ%as EPEQBACEdr m prepar ati ons
i ncl ude sol uti ons, H 05/ é}l I SI ons. As an
exanpl e may be nenti - propyl ene
gl ybelinkibltat, |2(5n$IVIfEuK-;t»a?$riBbe;Ed APF’beﬂéuotﬁljrta% g%dﬂl tion
rs for'oral s
<TeRSEURGACF BrE e ol GBS irntamateno08 eI 46 LM sntsbeled
APP%W»ﬂ)éptMéS KEEBEE/{eH Fﬁ‘ﬂ%kahn? fegh %&I cfgopbgrgqaun%, Sunnyvale,

sol utlonsfor i ntranasa M nis

CA) pf BNbSRICBASE $,2Q 6l ®IPES piiI5a0 20 1 04BNEGS (m@temdgrade
vvder form which e.in

Call R A TG AP i 10 B Ea) Ve bralpa et for 50 min at
30°Cc: aReaer onswele tied 'Wedddlﬁcﬂ%f §%§§Pat8£i‘ﬁ a s pal aliquot resulting in a

nitrogen. Also includéd are so orm prep
total weiushe &f @5iuit dritbs@ hroatt’0” @ nesctioss, we@l@rrrhir)atbéfb?r@ldltlon of an

couf gt 49 1 5REHSS M PP 15 s e, 0 01
Brij- %ﬂ?_‘@t RGRE.SAXEBBBIERISS-IMKE SR 88Syanin 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)/



The conpounds of the invention may al so be deliverable

transdermal ly. The 10 transdermal conpositions can
woOakm/obha7f orm of creans, |otions, aerosols an@8CoMUS2005/020446

ermul si ons and can be included in a transdermal patch

of the matrix or reservoir type as are conventiona

inthe art for this purpose.” Terably the conpound

I,s. admnistered orally. Preferably, the pharmaceutica

(1+ﬂP@'a%gtégsﬁ)swllrslgpa%; X ig draulpgarithmof coneertratiarsof 1, Y is the
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t heCawipouads ofrffunprasent inyentian hel/é eet 04 rage bt Sbout 0.001 to

achi ev th? desi red purpose. The quantity of active
2 R0BURM, PieTer i ADLOBY 1o AbgH: 400 B, wegrethsorsmbRbot 0,001
k)éybugggggﬁted'fron1about 1 ng to about 100 ngy,

NH

preter y fromabout 1 ng to about 50 20 ny, nore

pr eiheraplos di compueids wittHuffnWACE PRo8« AREPAR Med below:
enpl oyed may be vari ed dependi ng upon the requirenents

of the patignt and the severity of the condition being

for a partigular situation is within the skill of the

art. For 25 xonvenience, the total daily dosage ngé\be

Ri stered in portions during the
as required. a;»:woun%Hand frequency of
adm ni stration \

s tncal |y acceptable salts therepf
wi Il be regul ated ggcording to the judgnment of/tRe
condition and $€ze 3
severity of the synpto
recommended daily dosage regi nen for oral :
300 ng/day, preferably 1 ng/day to 50 ng/day, int
to four divided doses. WO 2006/ 065277

to the particular application. ual dosag
treated. Determi nation of the proper dosage reginen
di vi ded Nadrg %\(
0 t‘eftonpounds of the invention?© N

and/ or the phar
attendi ng clini cian sensi dering such f r sNers :

f the patient €f§§eﬁ a

5 being treated. typi ca
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PCT/ US2005/ 020446 - - 375 When a conpound of for
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i nhi bitor tw\treat tive disorders, these t
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conprising a conmpound of forrmula I and a

cholinesterase inhibitor in a 5 pharmaceutically
weacoewsphsIi e carrier can be adm ni stered. The cBOPAISENES20446

of the conbination can be adm nistered individually

or together in any conventional oral or parentera

dosage form such as capsul e- 36dbl et, powder, cachet,

suspensi on, solution, suppository, nasal spray, etc.

The dosage of the chollnesterase i nhibitor can be

determ ned from published material, and may range frbm

0.001 to 100 nfikg bobl§ 10 wei ght. When separ at €0

pharmaceutical co itions of a conpound gf fornmula |

and a chollnest i nhi bitor are tq, !

adm ni stered,. n be provided |n |t

conpri si ng T sackage, one’ cont
gompound of la | in
al | y accept ald arrier, and a separate

conpri si ngQ
phar maceut

contai ner conprising a 15 ol i nesterase inhibitor i
a pharmaceutically acceptable carrier, with the
compound of forrmula | and the cholinesterase,;

i nhi bitor being present in amounts such that thg_ ™
combi nation is therapeutically effective. A Ki ?f7
advant aggasus™- drﬂhdn1n|ster|ng a conbinatior®
for exanpl e, \ Wponeng;s nmust be admi ni ster d
different time ine
di fferent dosage formsN
has been describedg;zfﬁ
enbodi nents set fo

nodi fi cati ons and varlatlons thereof wll be apparent

NH

to those of ordinary [l in the art. Al such
alternatlwy% nDdlflca ons and variations are
i ntended A0 fall t spirit and scope of the
present iYvention. u\%;efs 65277 PCT/ US2005/ 020446

-376- W glaim i ound sel ected from t hé& %
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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



HN No N ~-NH HNIN s N HN ~10 LO WO 2006/ 065277

PCT/ US2005/ 020446 -380 NHNNH S HNM-N _ O N7:---NH
wWa 200620680270. ~~ N ,., NHNN H N OH N m 7-- NPRITAIS2005M20446

HBr \ HNN- HO-)O~\ 11 ONHN O" a~NH HNN

NNH. H NH~NNH\HNNpN~I§H SO OOHHZ \ [ -

H NH e - 872 -
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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1. Acompound selected from the group consisting of
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2. A pharmaceutical composition comprising an effective amount of a cdmpound

of claim 1 and a pharmaceutically effective carrier.

3. A method of inhibiting aspartyl protease comprising administering to a patient
in need of such treatment an effective amount of a compound of claim 1.

4. A method of treating cardiovascular diseases, cognitive and neurodegenerative
diseases, and the methods of inhibiting of Human Immunodeficiency Virus,
plasmepins, cathepsin D and protozoal enzymes comprising administering to a patient
in need of such treatment an effective amount of a compound of claim 1.

5. The method of claim 4 wherein a cognitive or neurodegenerative disease is
treated.
6. The method of claim 5 wherein Alzheimer’s disease is treated.
7. A pharmaceutical composition comprising an effective amount of a compound

of claim 1, and an effective amount of a cholinesterase inhibitor or a muscarinic m;
agonist or my antagonist in a pharmaceutically effective carrier.

8. A method of treating a cognitive or neurodegenerative disease comprising
administering to a patient in need of such treatment an effective amount of a
compound of claim 1 in combination with an effective amount of a cholinesterase
inhibitor. \

9. The method of claim 8 wherein Alzheimer’s-disease is treated.

10. A method of treating a cognitive or neurodegenerative disease comprising
administering to a patient in need of such treatment an effective amount of a
compound of claim 1 in combination with an effective amount of a gamma secretase
inhibitor, an HMG-CoA reductase inhibitor or non-steroidal anti-inflammatory agent. -

11. The method of claim 10 wherein Alzheimer’s disease is treated.

[S
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12.  The method of claim 10 wherein said HMG-CoA reductase inhibitor is

atorvastatin, lovastatin, simvistatin, pravastatin, fluvastatin or rosuvastatin.

13.  The method of claim 10 wherein said non-steroidal anti-inflammatory agent is

ibuprofen, relafen or naproxen.

14. A pharmaceutical composition comprising an effective amount of a compound
of claim 1, and an effective amount of a gamma secretase inhibitor; an HMG-CoA
reductase inhibitor or a non-steroidal anti-inflammatory agent.

15. A method of treating a cognitive or neurodegenerative disease comprising
administering to a patient in need of such treatment an effective amount of at least
one compound of claim 1 in combination with an effective amount of one or more
compounds selected from the group consisting of a cholinesterase inhibitor,
muscarinic my agonist or my antagonist, gamma secretase inhibitor, an HMG-CoA

reductase inhibitor and non-steroidal anti-inflammatory agent.
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Declaration: Entitlement to claim
priority

Declaration as to the applicant's
entittement, as at the international filing
date, to claim the priority of the earlier
application specified below, where the
applicant is not the applicant who filed
the earlier application or where the
applicant's name has changed since the
filing of the earlier application (Rules
4.17(jii) and 51bis. 1(a)(ili))

Name

in relation to this international
application

SCHERING CORPORATION

is entitled to claim priority of earlier
application No. 11/010,772 by virtue of
the following:

VI3

v)

an assignment from ZHU, Zhaoning to
SCHERING CORPORATION, dated 13 December
2004 (13.12.2004) '

VI3

v)

an assignment from MCKITTRICK, Brian to
SCHERING CORPORATION, dated 13 December
2004 (13.12.2004)

Vili-3-1(

v)

|SCHERING CORPORATION,

an assignment from SUN, Zhong-Yue to

dated 13 December
2004 (13.12.2004)

Vill-3-1(i

v)

an assignment from YE, Yuanzan, C. to
SCHERING CORPORATION, dated 17 December
2004 (17.12.2004)

VII-3-1(

v)

an assignment from VOIGT, Johannes, H.
to SCHERING CORPORATION, dated 13
December 2004 (13.12.2004)

Vill-3-1G

v)

an assignment from STRICKLAND, Corey to
SCHERING CORPORATION, dated 13 December
2004 (13.12.2004)

VIll-3-1(i

v)

an asgignment f£rom SMITH, Elizabeth, M.
to SCHERING CORPORATION, dated 14
December 2004 (14.12.2004)

VIl-3-1G

v)

an assignment from STAMFORD, Andrew to
SCHERING CORPORATION, dated 15 December
2004 (15.12.2004)

VIII-3-1(i

v)

an assignment from GREENLEE, William, J.
to SCHERING CORPORATION, dated 13
December 2004 (13.12.2004)
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VIll-3-1(

v)

an assignment from MAZZOLA, Robert to
SCHERING CORPORATION, dated 13 December
2004 (13.12.2004)

Vill-3-1(i

v)

an assignment from CALDWELL, John to
SCHERING CORPORATION, dated 13 December
2004 (13.12.2004)

Vill-3-10

v)

an assignment from CUMMING, Jared to
SCHERING CORPORATION, dated 13 December
2004 (13.12.2004)

VIl-3-10

v

an assignment from WANG, Lingyan to
SCHERING CORPORATION, dated 13 December
2004 (13.12.2004)

VII-3-1(1

v)

an assignment from WU, Yusheng to
SCHERING CORPORATION, dated 13 December
2004 (13.12.2004)

VII-3-1(i

v)

an asgsignment from ISERLOH, Ulrich to
SCHERING CORPORATION, dated 13 December
2004 (13.12.,2004)

VHI-3-1(i | This declaration is made for the

%)

purposes of:

all designations




