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SMALL- MOLECULE MODULATORS OF TRP-P8 ACTIVITY

CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] This
wa@ppiogsaed on cl ai ns the benefit of priority toP@r/8S2007/004090

Provi sional Patent Application No. 60/773,435 filed on

February 15, 2006; the contents of each are

i ncorporated herein by reference. BACKGROUND OF THE

I NVENTI ON [ 0002] The present invention rel ates

generally to the fields of cell biology, biochemstry,

and organic chem stry. Mre specifically, the present

i nvention provides small-nol ecul e nodul ators of Trp-p8

activity, which include Trp-p oni sts and Tr

8 -
METHODSFOR BREPARING ik FO IR & B TTTUTED
| | - ol | e Trp-p8 i ded
ALGONELSANBINTERME G 5 TERRESRS novel
smal | -nol ecul e Trp-p8 nodul ators as well as met hods

for nmodul ating Trp-p 8-nedi ated cation influx and/or
BATIKGRBUND ORTEE INVENTIONat ed net hods for the

treat nent of di seases. associ at.ed with. - . . o1

exp ﬂg’é%}"dﬁ?tl%fqiﬁﬁﬁ ’foo‘ﬁ',gl 10t ‘?)ff'beg? %rﬁgﬁl% Po‘%?(tél?r%l Vg\l?)(/:h have utility
in Hle3RABARNIIH A12Rd i TsqRREk. by the conpositions and

met hods of the present .invention incl {Ade cg,%gcer%., (rc,oléggf

as |Algbeimsr'sdeiscasg 4L is BedPoft oBrEathte e

m@ﬁ&?’ﬂ PR AIRETY MEhd AUBI a0 £i0N03diolY 6SAB Bund i itedmain consist
'S e nost common cancer  di agnose hn neg n the :onath
of exiracediubr depesitsf bstacampeidpre “h&kj gup © H’?&é‘?s d pmpiopathy

' ' i ' &h 10spBbKRite® tau protein.

anf gkl flaf hthofBliliad Nab HR0OPASROGALE AT PhospAD lytilce lan p
Regestsividence basfeverled woatypleviatedibetn yamloid lavelidg tgff Byt only

cancer. . Lg ifRPtHeiker §iligesting a
R e e R e
cafisative noledbr bety antydoidiingrid.secent studiesthaye shipwe shas agareepigd beta

cl.osel rmgi tor both eglrch%?SSi on and treatment of the
m@flglélﬁi‘?x“é O PRPIRY §0 GEVET 0p new t her apeuti c

appryaefesclidandglieaybsilfimamide corspoundsy spenifically fluoro- and

under st and t he | ecul ar. hani.sns_of S
RO SATTANOE PO RS Py AT BeReaidly haLEhaR Hbim to be
usbRl £64 BRASEn S BAGNASIISpromttdhogr essi on. [0004] To date
there are very_ few prost a{ e-s’Pem

f fic rkers . .

e ai Vg 1 nerRd Boe AL SR P FSRHAPE PTBPFpg gl fonamide
coRRSdtRES, Which LAV ERARres Irﬂﬂi]ﬁltiﬁ%l BGRiyldidagroanition, uad U iateemediates

the proteinsprostatic acid phosphatase (PAP), prostate
thexso€i fi c antigen (PSA), and prostate-specific nmenbrane

antigen (PSMA). Each of these proteins has also becone
S{JWFM g{\g@jpﬁ-p{? NVENTIEIYNOt her apy approaches to the

reat nent o | sease. Horoszew cz et ‘al, Anticancer )
Res. Iivog2apedismctiugis)for prepating aming alcqhals engalts shergaf 58 provided.

Ml B At

p@ividelBr ost at e 25:219-223 (1995); Correale et al, J.

I mmu 161: 31865 3194 o M. /
Pr osg)?ﬁeé agggc%%a%v%]é? gf%dﬁfgﬁt&wrﬁg y%e?eeﬁ&llrlyé %%prag%né from the
fdﬂWin%dét@ﬂé@ﬂeSbbi@ﬁbﬂ|of}ﬂ'(eoiheérrti,onvari ously desi gnat ed
Trp-p8 (transient receptor -potential-p8), TRPMB, and
CWRl (cold and nenthol receptor 1), is preferentially
expressed in prostate. Coning of the full-length
human Trp-p8 cDNA reveal ed a transcript correspondi ng
to an 1104 ami no acid pol ypeptide shari ng honol ogy
wth the trp famly of cal-.cium channels. C apham et
al, Nature Reviews 2:387-396 (2001) and C apham et al,
| UPHAR Conpendi um TRP Channel s (2002). Trp-p8 shows
particularly high honology with the human TRPC7 gene
-a putative Ca2+ channel protein of the trp famly
that is highly expressed in brain tissue. Nagam ne et
al, Genom cs 54:124-131 (1998). Trpp8 al so shows
significant honol ogy to human nel astatin, another Trp

r = e o, .

o e
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[0010] The present invention fulfills these and ot her
rel ated needs by providing small nol ecul e nodul ators
w@RooTiop80R8 activity, including Trp-p8 agoni st SPENUS2007/004090
Tr p- p8 ant agoni sts, as well as conpositions conprising
such Trp-p8 nodul ators, and nethods for identifying
and using Trp-p8 nodulators. Wthin certain
enbodi ments, conpounds of the present invention bind
to and activate Trp-p8 and/or stinulate cation influx,
including but not limted to calciuminflux, in a cel
wherein cation influx is correlative of Trp-p8
nodul at or i nduced toxicitgEal Thus, within these and

DETAYERMPEECRIRTONTOS- T HOAENTIOBE t he present
I nv ef‘ltxé RS d@gcfri@ﬁtﬂe}’é?n lpPO\h&@H‘J?lltésl tB Qu%%f&e%ﬁbﬁﬁd{eﬁralcohols
i nduci ng apoptosis and necrosis in a cel
Thexpethods algo Propganowal tsmpﬁ feorl preparing the 1@%@1@1 ptemtheregfeincluding
a%? gxﬁd Trp p8 antagoni sts that are effective in
BY&°1§ "% he basal activity of Trp-p8 in a cel
t her eby redu0|ng the viability of Trp-r8 expressing
ceII an eous r agoni sts and
Aant a&% RO f)? '}#Agiﬂﬁ 'ﬁggﬂ(ﬁl on can be used to
t r eas déthed $&prepaingdamgnidoutlcotol, drisalt et froonme emgnoester is
of .the breast, |un col on,-.ane/ or _pr os at are
deseribrd- a%eé’dgwq“f‘le %r%‘;‘?;%‘ p%sgi (E éal{nfﬁe o mor e
Tr p- p8 nodul ator can be fornulated i n conpositions,
I ncl udi ng pharmaceutical copositions, conprising one
or nore pharmaceutically aéggﬁ e carrier or
exci pi ent and/or ope or nore additional therapeutic
conpound. SucHd conjlosi ti ongedMctibn f i Nd utﬂ ity |n
net hods f opzthe kT edtorint —ef—one—er ngp
associ ated Wt g4 -p8 expression. [0 12]|§
enbodi ment, the present invention provides
smal In ond eobddniEnp th8aminbuileehnl ds efiliegonetiuza:i ves
t hereof wherein the small-ngl ecul es include conpounds
of the followi ng Formula I_Nwh in R is selected
fromH alkyl, heteroal k§f, ar} al , and aryl, or,
Ri and R2 together with the ®*tRdgen group nay forma

wﬁ¥ﬁéﬁ%t‘i§§£ E> &s&ﬂ@@gng & %Lb% e‘%{ﬁdtfp:ﬁhl oty ASgonl nR?owe% alkyl and

rom
subiskitted foater abali®! is sahdtedrfmm Iammg (F3).alkyb (EEDe@uibstibated alkyl),

(%&.@hﬂé?henhfﬁ%ﬁghn {(%b%gﬂngdr ;pr gf&dcﬁl%l%nd nis1to3.

Daﬁraﬂﬂy,]{;’O@]l&heMBanzy} el at ed errbodl nment s, the pr esent

<. l |” | | T
ona et rrelshie B aref HeBinrelorky SRt otects an
ath‘d ﬂﬂeu@ﬁngmu]ﬂ Q)éﬁ'lrabt},e ttﬁe)ﬂ)ﬂommng gharpmbg bk réknwhafbjr n

g 0 ek BRI B Ak LS oo
¢ ?E %i‘é"ﬂn{%w&nﬁhﬁﬁﬁ%ﬂ ifsluee tiRxde bEtaBithlin @rked et al., “Protective Groups
e

er oal kyl ar hal ogen, and aryl al kyl ReO-
ineOrE AR EIRESS r%Eﬂmong Wiley $h SAns 5. lfead 292 Bfichis hereby

uﬁor;%rat@d b§ri€’fegr@6 Brefeie. Mcﬁ@ dEHi’Ehb’E' thé pf@%tﬁl@@blﬁkﬁlst@x optionally
forma sin ﬁé&y' cycl oal kyl , het er ocycl oal k

s@s@uﬁed akkal, Riyc éma_r@aéwnm oﬁm maw;ﬁsna teip Png group is 1-

er o@ﬂﬁ%ﬁgﬂyﬁé{ )5% ?ﬂ%@é%{ éWI %K%kg others. Most

de@a,bly, tigs prot@(u@}g-groupS(s@-@eth)ébﬂjlzyNR7- wher ei n R? is a
menber selected fromH, alkyl, heteroal kyl, aryl, and
arylalkyl; Ris selected from-C(O R8-, alkyl,
aryl al kyl, and heteroal kyl, wherein R8 is sel ected
fromal kyl and heteroal kyl; R5 is selected fromH,
al kyl, heteroal kyl, and aryl al kyl; and R4 and R5
together with the nitrogen group forman aliphatic
am ne. [0014] Wthin certain exenplary conpounds of
Formula I-A, R is H R7 is H R conprises 2, 3, or 4
carbon s; R4 is selected from propionyl, ethyl,

|n one

—~e—



wherein Ris selected fromH, alkyl, heteroal kyl,

aryl, and arylalkyl; R2 is selected fromaryl, and
waeoo7abdogd ; R3 is selected from al kyl, heter oaP&yiUS2007/004090

aryl al kyl, -NHC(O R5-, -OR5-, and -NHR5-, wherein R5is

al kyl or heteroalkyl; Ris selected fromH, alkyl,

het eroal kyl, and aryl al kyl; and R3 and R4 together

with the nitrogen group forman aliphatic am ne.

[0020] Wthin certain exenplary conpounds of Fornul a

I-C, RLis H R2is phenyl; Rs is selected from

net hyl ene, ethyl ene, propylene, and butylene; R3 is

sel ected from propi onyl am no, ethoxy,_ propoxy, and

et hjih arfurtber camhtdiment thesamaiap adqobgl ¥%erf£¢~f°é¥?d"‘ﬁ%§ﬁ%mre

[0021] Exenplified herein aqe conpounds of Fornula I-C

conprising a group sel [o

2- ( 2- ani no- pr opi onyl ani nd) - 2- gReny Pkt hyl

2- (2- am no- et hoxy) - 2- pheripl - Bt hgf | 2- (2-
wh%f@(lf%q{qsré‘%i%@edzﬁ'&ﬁ%ﬂ%ln %%rm’d%en lower alkyl and substituted lower alkyl; R*

ar ni no- pr opoxy) - 2-

is @ldcaedifms 1y OOk (F i pheidatky), (Chaljallylphenyl,

R ok s vion 08, V1P

i nvdntonerexpmpld, B4 ss @ﬁabAaHM euh & OFCH8 GMH%CHn@Fand

C}f@#@é %WRE@Q “?1 (EF er}%t (E)l\%\naﬁg gor mu Lpeieg’llﬁé‘l? \ﬁ:l)écycloalkyl

deﬁl‘aﬁllﬁ (Bﬁbﬁﬁtb:ﬂldylf frobe &bmlagl%ﬂl*“)zdyelodabmida}lld bigyojo[3. la@iiexane, and
aryl a is selegted fro
mqsg ngéraé%Y éé‘%ﬂ&ﬂ’f"a‘f phexgng %‘?@‘éﬁk‘?‘ﬂmﬁ’ﬁbﬂ% ‘?f?ar‘ﬁﬁ‘?‘e’%‘ -

i s galeetathddiasntthealnkiib alddabeisoal kyl , and aryl al kyl ;

and R3 and R together with the nitrogen group form an

al i phatic am ne. [OOZSL\EQjM'n certain exenplary
D

compounds of Fornul a | Ri ™ H™ORR is selected from
phenyl and phenyl am no; is pelected from net hyl ene,
et hyl ene, propyl ene, butyl Fhyl am no,

et hyl am no, propylam no, butyl am no, and acety

and/lora fatthies exsbpdiotest! the anming alaehatds (35)-4 f,ecmﬂporo-z {[(1R)-1-
phenggp"&y J ﬁa,.ofgr(ﬁ%ﬁh&éﬁeﬁlg,ggg{%gdf oaf Formula I-D

a group se

2-[2-(2-am no-ethylamn nyl ] - et hyl,

2- (2- ami nonet hyl - phenyl ) h{/‘r", a-[ (2-

am no-acetyl)-phenyl -am ngl -ethyl. [0025] Wthin yet
ot her rel ated enbodi nents, F;% ent i nvention
provi des smal | nol ecul e Trp-ﬂ nodul™at ors and

deri Altbnmas'elvhm @ufnwvﬂeqml salt héﬂm’fﬁﬂpwm grgiurg can be prepared

|n%%%%%ng he following Formula |-E: wherein
are |n ependentl sel ected from CR1l and
N, wherein at |east one of & HClCand Dis CRi;

wherein Rl is sel ected #L%nN a |, heteroalkyl
aryl, arylalkyl and hal og n;kbh€%§¥ﬂHmhen two adj acent
of A, B, Coand D are CRi BbheR®tW? R 's may conbine to
3 | Ikyl;
L, T3 ke ity il AR 166kt B SRb it ower ks
R s}sbmcteﬁl frorR anwongdCEealityl, (CH)kBubdtitytied aﬂell)e (CEdiatkylphenyl,

a nitrogen
G s A e S
exenp aiothawitudidsntofheFmtinulafcohoEsal{is) R is H or
-ORland Rlis selected from nethyl, hydroxynethyl,
et hyl, hydroxyethyl, propyl, hydroxypropyl., butyl,
hydr oxybutyl , acetonitrile, phenyl, phenyl nethoxy,
phenyl et hoxy, phenyl propoxy, pjenyl butoxy, and benzyl;
(ii) R is -SR'.and wherein R'" is selected from
nmet hyl , hydroxymnet hyl, ethyl, hydroxyethyl, propyl,
hydr oxypropyl, butyl, hydroxybutyl, acetonitrile,
phenyl , phenyl net hoxy, phenyl et hoxy, phenyl propoxy,
phenyl but oxy, and benzyl; (iii) R is -S(OR'land
mhereln Rlll |s selected fron1nethy| hydroxynethyl,

o,



10

15

20

(2-di et hyl am no- et hyl ) -am de,

3-(2- Am no- et hyl ) - 2- oxo- 2, 3-di hydr o- | H benzoi m dazol e-
w®G200ca9texyl i ¢ acid pyridin-4-ylam de, PCT/US2007/004090

3-(2- Ami no-et hyl) -1

53-di hydro-i m dazo[ 4, 5- b] pyri di n-2- one,

1- (3- Ami no-propyl)-1 , 3-di hydro-benzoi m dazol - 2- one,

3- (2- Ami no- et hyl ) - 2- oxo- 2, 3-

di hydr o-| H benzoi m dazol e-5-car boxylic acid

phenyl am de, 3-(2-Am no-ethyl)-2-oxo- 2, 3-

di hydro-| H benzoi m dazol e- 5- carboxylic acid

[ 2- (2- hydr oxy- et hoxy)-ethyl]-am de, |-(2-

Ami no- et hyl )-5-tri fl uorometiyH

1, 3-di hydr o- benzoi m dazo <2- 0ne7T “OH

| -(2-Am no-ethyl)-I, ph

di hydro-i m dazo[ 4, 5- c] pyri < g,

3-(2- Am no- et hyl ) - 2- oxo- 2, d| hydro- I’ Hbenzoi ni dazol e-

5- car boxyid £ fitthied eb@aamheam te amino alcohol salt is:

3-(2- Am no-et hyl ) -5- (rmrphoh Ngs4-

car bonyl ) -1, 3-di hydr o- dazol -2-one,

3-(2-Am no-ethyl)-5-(2 -oko- 2- enydH et hoxy) -

1, 3-di hydr o- benzoi m dazolPr2- ong,

3-(2-net hyl am no-ethyl)-1 Fgdih

one, 3-(2-Am no-ethyl)-5-but oxy-I

, 3- APy aminoleohalspigprenared B}ﬁéedusuxgzthmlaoeéﬁﬁy e seduction is

pe%?mgd By Ay e |aﬁl‘n‘&?e@?e? 'tcml g&ﬁx@ir%’ FrehBl PRXIiC rédiicthg agent” as

nmet hyl - ghenyl amde, 4-[3-(2
uspdrhersiretdfgtsto 2.coxpopnd oy wwnk@s thatceurionss e galed functiona] group of

B L

able toaaetﬂmylsurtabie irettlicetgadentfod ¢he reductlon Suitable reducing agents

mél}lé%p%@? redu %ﬂg)aagsﬂtg e‘flﬁ(g‘/lﬁ- ,amnggltitqlrllﬂ-ltp&ﬂ égdl{ﬂn%%)ednde
(NBBEE) Ahiion enhuiln)mﬂmkme ZL,'AH)L h;himm Horblipeinizle] diisbhBtylaluminum

hy(z{q'gi_a ?@i@%&o %,: slog aC' d yleﬁmé% a(ylémmum hydride, sodium bis(2-

m@th()g Alb aﬁﬁﬁiﬁhﬁﬂ%«ﬁ’iﬂ@(&d&%l), k-selectride, among others, including those
set g}ré'gl,rqg lql_fl-gg%?;ér?sla}rﬁnq gggza%%:e ganc ; boxé{ll f{) &I iarock VCH Publishers,
g @?&Qv Tose, Ny @b@ %1a¢fgmkéﬂydaa&lp6ra5e&ay bgsehi€h@sind Desirably,

(2- r oxy- | dr oxynet hyl et hyl)- ami de,
mm?@!@%ﬁ@ﬁ@m;éfo benzoi mi dazol -1 -yl ]-ethyl }-gua

ni di B Th
5. belte T oo SRR et g a T sae wivear Thetem
“nm(wawtmermlw’;’/ py ugedhersin yefersdert olvang thas doesnesgact with any of
; %% %Fﬁqggle%ﬂ%@wg}eﬁﬁ&ﬁon. | BediF-BYy, ¥ednd N feacQVP VDL utilized

dthrir(gthie scthcmimll inGludes tolueneytetralipsivaivean( bRy hyxaeadicptang,

], 3- dr obe ne. [0028] O her
dlﬁglﬁ’é &%'P O Y& é‘% eh?'%gﬁger%{er%n provi de conpositi ons,
i ncl Tde Mgy eplbas aee fiiund ahatodignah e tindmesster dsrpddedito glermducmg agent,

 2pTBAL-ATe BB 5 LBt T B g R bkt e
thanehifieesier. ar Jpifaliyd eeiinG aldohol w;trbpaaecphax gibof greafet than about

acceptable exci pient, carrjier and/

Phegropicrithan P %8 q3tes thateabeus %g{’oe @*ﬁb%‘m* 3%, greater
Trp- p8 agoni sts and ant agoni sts of Fornula I, Formul a
|-A, Formula I-B, Formula I-C, Fornmula |I-D, and
Formula I -E; nmethods for synthesizing exenplary Trp-p8
agoni sts and antagoni sts of Fognmula |, Formula I-A,
Formula 1-B, Forrmula I-C, Forrmula I-D, and Fornmul a
I -E;, and EC50 data denonstrating the in vitro efficacy
and specific activity of each of the disclosed Trp-p8
agoni sts and antagonists of Formula I, Formula I-A,
Formula 1-B, Forrmula I-C, Forrmula I-D, and Fornmul a
|- E. [0029] VVthln st|II further aspects, conp03|t|ons

o " oy

g0- benzoi m dazol - 2-
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cancer therapeutic agent delivered in a sinultaneous

manner, such as in a single fornulation. In certain
worthendsazpect s, the nethods of the present i nvREL/USV07/004090

i ncl ude conbi nation therapy wherein the conpound of

Formula |, Formula I-A Fornmula |I-B, Fornmula |I-C,

Formula 1-D, and/or Formula I-E is adm nistered first

in one formulation, followed by the cancer therapeutic

agent in a separate fornulation. The nethods al so

i nclude a cancer therapeutic agent being delivered

first in one fornmulation, followed by a conpound of

Formula |, Formula I-A, Formula I-B, Formula, l-C,. hol i
thaRaborul 4%, 0, erapigr thanpbpr 33y Irong e@bg%t@e amino alcohol is

prélp%f/éeﬁﬁ%xi%yi&a'of[aggépéoMoﬁpgy%i.C met hods of the present

n-are particularly effective in the treatment
of dimdenperatsootilivetidwingtheneduskionds bighar brnppputyg0°C. In one

emi??é{gl%'legnit,ntg% agcﬂltctip) t\‘. kﬁergr}u‘ﬁg aﬁ&hfgg%e?fo_?_xﬁxge lapﬁbodt UE® to about -

prostate cancers.
10800 e artrinés eoniseatliment, sukietinctivad is pesformed atgbouh 2 ioabent -10°C. In

i nventi.on.and the ner. of obt ajni b b
a ‘J&‘Bb%freé’i‘ho, QR Jegﬁ\g}bﬁlfgﬁrf&ﬂ? %teari%élé frhe@n’gﬁé r(g't %gg&@c’mer
enRHBAERCEE redidien iopbdminitd atabeutdd0eC] ed descri pti on,

read_in conjunctjon wth the,. onpanyi figures.

o el o R, bR RSB AL b pty. By
th@fe?mg‘%)?&fbssoqiﬁ?ﬂt’c 15 1hGarA sBRRAPIAL YorAdiRs wikadiddehomss ") that can

suitable for testing and character|2|n% smal .| -nol ecul e
beTeksased ingaalutton: S ypicallye thehydeogen; sqyrsss gfacher tg an oXygen atom

of REED ok REF ¥n@S B¥nd EnBYdithehfthe PRIIRYSRENt ¥Et8ink @Hyaebxyl group.
at mM and specific kl||ln? of Trp-qS express

: ng .CHO
Ingebiber ¢rabimliment, by prasissoiveat angiothol) sych ap sl Jp a further

3 R i r ic Y@HP Bised herei
BB AT A gROPRROEP, ol S U g

incleti¢ss witBbiQy Tmpape), s g nnd Jeakdeids sBotcas Wydrpeidoriq apidesulfuric

s.derived from.a plot . 1. viahilii . .
o Rab T ol AR Ruiafipis ptif Bty RRofliag, maleio acids,
sulfoaiehsidiepiopidnig adidpy-tparioatids lantici acitlsc eamplmriceapidss agpartic acids,

.intracel.l ul cal ci-ym as, det er ni ne a_cal cj £l
cigaRalf i oo bnelctie GFRRody fpffymyltth di
uimafdae%tidd@mlrmﬁmg othgrst A tyeCGiiotrreniddinmen:; (i reti¢ solvent is a

respon SIm

I arly to | ononycin at .37C in the . .

;o P WFRR P P EDROTE Lot e Slsetsh gl etion
denDasihier B9 afniddesRad 84K B re@i€e Cald GantBedetéemingd by one of skill in
express endogenous or. exqogenaous, Trp-p8.dgQ not res

d .
the ertptibizise tagfnauassangdikngwledgednithedit gnd i thegnspt Sﬁgﬁﬁﬁﬁtm-

D& BRTPSIhfHoEstet HdHiaids ShdoPBioRdotikA lcattodUefttre More desirably,
specific, concentration-dependent response in

thehimestepss e pidtected ammmepDaMostienitably the aminogster ispn N-
plfoke%%dca%ﬁigggsttéry ]g%tn@ e ﬂﬁéﬂ"taﬁferll?hihg erds OF Bid¥8llowing structure:
agoni s capa n

I'S pable of specitically Inducing apoptosis
in Trp-p8 expressing CHO cell s 37C, in a
dosedependent manner. [004 Fi e ﬂ is a graph

depi cting exenplary reswy’s fpom a°Brimary screen for
Tr p- p8 ant agoni sts using theR*ARS viability assay,
W@%%ﬁ{r'ﬂ) qggllﬂgf ﬁ Benz ;tlfJz 1 Jt@&irfgsgx‘?)ﬁbl, R? flseRbted from among
rp-p ells e exposed to conpounds, at
hytir g, dowercdkdemdrsabstimted Towen kB o peleoibe fmong (CEnalkyl,
conmbi nation with a toxic concentration of a Trp-p8
agoni st. The viability of cells was neasured after
24-26 hours at 37C using the ATP assay. Conpounds t hat
protected the cells fromthe tgxic effect of the
Trp-p8 agonist are classified as Trp-p8 antagoni sts
(Conpounds A-B). An inactive conpound (Conmpound C) had
no protective effect and is shown here for the purpose
of illustration of the assay. [0042] Figure 5 is a
graph depicting the screening and characterization of
Trp-p8 antagoni sts by the cal ciumflux assay perforned



[0046] Figures 9A and 9B are graphs depicting the
pl asma concentrations of several conpounds, as a

wo aovcopsere of time and dose, in rats (Figure 9ArGEHNN2007/004090
dogs (Figure 9B) after a single oral dose. The
conmpounds were all dissolved in an aqueous
formul ati on, and adm ni stered at conparabl e dose
| evel s by oral gavage. Bl ood was collected at the
indicated tinme points, and anal yzed for drug | evels.
[0047] Figures 10A and 10B are graphs depicting the
ef fi cacy denonstrated by several conpounds in a nmurine

tunor xenograft nodel express . Mce were
(CHn oSyl ARTonsliy en, (P Ty BB BRI phenyD, and

(F)'(‘%%fﬁah&ﬁ}ﬂgaﬁdrhd‘%qet oformation of sol id tumors. The length

i mension) and width (W dinension i
per Ixeambthenrl embctdmnanﬁd theramninoestenis of thmiellayingstgaiyr cgherein R,

R3e nﬁ measured with Vernier calipers, and the
gpprOX|nated by a fornmula for the
volune of an eII|p50|d 0. *L* . V%en t he nmean tunor

vol une reached appr oxi te the mce were
random zed i nto groups, ntnﬁ@?ered a single dose
5 of either a conpound as aﬁueﬁus formul ati on, or

vehlcl one, ora gav.a -l
subdaaduner rihedbnPia s gt CLIEACHeT It sy, yherein B
R3] snd‘esedbBfledsbov@an tunor vol umes + standard error of
the nmean.[0048] Figure 11 is a gaph depicting the
| ack of efficacy denonstratigd by an exenpl ary conpound
in a nurine tunor xenoghattN &aeking Trp-p8
expression. Mce were inj subcut aneously with
CHO Kl cells | acking Trp'ﬁB é%ulting in the
f or RN AnGheS@hbEdiIEND the ahivbes@BY: h (L; | ongest
di mensi on) and w dth (Vv dlnenskpn per pendi cul ar to
and in the same plane as |ength)j of each tumor was
measured wi th Vernier | S the tunmor vol une
was approxi mated by a forjmul aif or %e vol unme of an
el lipsoid: 0.52*L*W2. Whdih t average tunor vol une
10 reached approximately 50 nfr®®, t®Esni ce were randoni zed
i nto groups, and agntnls er ed elaher a single dose of

t he BFho dHthes smboAUREMothe APPRLHHEFon, or vehicle, by

oral gavage. Tunors were then s sequently nmeasured on
the indicated days. The datﬁ,ls resented as nean
tumor vol umes standard eMNor of t heEhean. [ 0049]
Figure 12 is a graph depigting the efficacy
denonstrated by and exenpl

ound in a nurine
tunor xenograft nodel expressing Trp-p8. The LuCaP
t UNOkh JHRAREmPES a ehéthdd échrbwidled Rabereparing Afagmild algohol, or salt

gt et Gk o B s s o oot
15 told9iRERRY1aHiniBG& 13firidest abdwit-60% 4/ abdiutey0SCon

perpendi cul ar to and in the sa | ane as | ength) of
eac hinxaneier Ghamplond Hieé]&o‘iz\lstmo‘(}geﬁ]t g‘érrpr‘c’:%ﬂqnﬁeﬂ“sg“ ? Gahel of the
“ﬁMFRE vol une was approxi mated by a formula for the

me of an ellipsoid: 0.52*L*W2. Wien the average
tunor vol unme reached approxwnyately 150 nmB, the mce
wer e adm ni stered the conjpoundy”as™@n aqueous
formul ation, by intraperipgneall i njection, once a day
for 5 days. Tunors were thegcsu uently neasured on
the indicated days. The data is presented as nean
tunor. vol umes + standard error of the nean. [0050] SEQ
IDNO 1 is the nucleotide seqience of a human Trp-p8
cDNA (GenBank Accession No. AY090109). [0051] SEQ ID
NO 2 is the amno acid sequence encoded by the
nucl eoti de sequence of SEQ ID NO 1 (GenBank Accession
No. NP_076985). DETAI LED DESCRI PTI ON OF THE | NVENTI ON
[ 0052] The present invention is based upon the
di scovery that certaln snall-nnlecule Tr pp8

I Y R 1 I o o, e~ g e e o
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whi ch may be fully saturated, nono or pol yunsat urated
and can include di and nultival ent groups, having the
woeoseesoed car bon atonms designated (i.e. G -C BCTES2087/004090
one to ten carbons). Exanpl es of saturated hydrocarbon
groups include groups such as nethyl, ethyl, n-propyl,
i sopropyl, n-butyl, t-butyl, isobutyl, sec-butyl,
cycl ohexyl, (cycl ohexyl)ethyl, cycl opropyl nethyl,
honol ogs and i soners of, for exanple, n-pentyl,
n- hexyl, n-heptyl, noctyl, and the like. An
unsaturated al kyl group is one having one or nore
doubl e bonds or triple bonds. Exanpl es_ of unsaturated
al kwhegﬁleugsarrlnzpleﬁtaeot'/ihﬁ;fpllo‘ﬂum%ﬂr@ﬁw is reflgesd by %ia mg the
e [ " (r,
amruzon%%gtt(g ﬁ%/{%(}bu?ﬂ%@%&%h )Ahhe 3 3% rl{r%o%oﬁtsla%%d- bll(r)tgs nyI ,
and t he hlgher honol ogs and i soners. [0058] The term
"al kenyl " denotes branched W anched hydrocar bon
chai ns” cont ai ni ng one gglfere car bOR: car bon doubl e
bonds. [0059] The term HRKynyN " refers to branched or
unbranched hydrocarbon chaFst§ cemgai ni ng one or nore
carbon-carbon triple bonds. [0060] The term "al kyl
ene" Dby itself or as part of another substituent neans

B.2 dngi s | ﬁwe%@%madma@@&m%d Rigohols

exenp CH2~. Typically, an al kyl ene
gro u@lswplwwﬂqi/@efm@hﬁcls fos prepacingiseonaraids, subrttthteri Blobols. In one
r
engb %'E[J!Erémh esse gfto&%ﬁgirg ﬁ{ﬂﬁ%ﬁtﬁteﬂaﬂ?&{bl o %Etl\ka%dn\gltﬂ Bgéwgl? hfde
tnﬂhkxydaﬁ«}e '‘braupsa Iis mother emlbmiuneat,lﬂw Sldfonam@ft substigptest gcohol is a

oRERSE S A O P SR B AR

Se@ﬂS&}hﬁﬁeBubStltuent means a d| vaI ent group derived

fro cycl.o ane Xe ifie | ohexyl eng. .

Ty oS R o BRGNSt SRt Fy Sh g Mocture:

carbon atons, with thos 'ngup? having 6 carbon atons

bei ng preferred [ Juz<§resswu_§_nﬂentl n. [0062] The

term "al kenyl ene" by it elprrlbs px{t odHanot her

substituent means a di vaXent gouRdéE ved from an

al kenyl, as exenplified by -CH=CHCH 2CH --. Typically,
wﬁ’éxjéﬁp)%i ?@@el&ﬁ&yﬂ'ﬁ dng‘ﬁvﬁ)vsflér%ya ah@ sabktitated MW A0R; R* is

ose roups avi n ewer carbon at onms

sliafrpmatiangL ol (%Fe)a@nbstiltmﬂér@ﬂk)d}a (C50kymhenyl,
OpSs
(GRb TRl Rted phalyh AT Ry ABMaERIYL B AR’ I eRctedtrom among
Hy kategerd €F; pdietdfised tceYuivbert Wrie (3 land sulskijuged dien ﬁrﬂﬁgéﬁ Y when'Y
U [ 0 V e
1250y Wy 7 W o R stfccled Bl bl e, ERT ahE N Wherein at teast
otiead fW, IYODr AR CRX indeded fivheaRogg 64 Ss sea;mmra\mheR Siaselected from

oSt bt 5o Y BB SRRl £ T s st o

mﬁ&@éh@Clt@C@th@E&h&,CMBIceg&fycme se stated, a stable
strai ght or branched chain, or cyclic hydrocarbon or

combi nat i ons t her eof, fuIIy saturated or containing
from1l to 3 degrees of unsat uration, consisting of the
stated nunber of carbon atons and fromone to three
het eroatons sel ected fromthe group consisting of O

N, Si and S, and wherein the nitrogen and sul fur atons
may optionally be oxidized and the nitrogen heteroatom
may optionally be quaternized. The heteroaton(s) O N
and S may be placed at any interior position of the
het er oal kyl group. The heteroagom Si nmay be placed at
any position of the heteroal kyl group, including the
position at which the alkyl group is attached to the °
remai nder of the nol ecul e. Exanples include --CH2-CH
2-0- CH3, -CH 2-CH 2-NHCH 3, ~CH 2~CH2-N(CH 3-)-CH
3, -CH2-SCH2-CH 3, -CH 2-- CH-S(O-CH 3, -CH 2-CH
2-S5(0O 2-CH 3, -CH=CH O CH 3, ~S|(CH 3)3 - CH

.
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oxazol yl, 2-phenyl -4-oxazolyl, 5-oxazolyl,
3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-

wao bioamesogd , 4-thiazolyl, 5-thiazolyl, 2-furyl, PGFUSI09T/004090
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-pyrimdyl, 4-pyrimdyl, 5-benzothiazolyl, purinyl,
2-benzi m dazol yl, 5-indolyl, 1-isoquinolyl,
5-isoqui nol yl, 2-quinoxalinyl, 5-quinoxalinyl,
3-qui nolyl, and 6-quinolyL Substituents for each of
the above noted aryl ring systens are selected from
t he group of acceptable substituents descri bed bel ow
The term "arylalkyl" is nmeant to include those groups
in which an aryl or hetero@e§dm@2oup is attached to an

al kyl group (Srogcamgenzyl pheoet byl , pyridyl nmet hyI o

thd |ike) qipg heterogdikyl up (8sed )
Wgﬁﬁiﬁﬁﬁ*yl—z—pﬁ| d)ﬂ%xﬁ? ) Re N OR!
3- (k+ Rapht hyl oxy) propyl, amd &he Ilke) [ 0070] EaBh R3f

the abov Ins (e.g., "alikiflsiereonddet €r 0al kyl tedairg | -60° C to -10°C

dlaﬁtereorlnﬁl} rg’?&eu(?msant to include k?(r)etoh subsprotigt edaggnid lr
unsubstituted fornms of the ,L,an,)gat ed gﬁOB’G’f}f Pr efier¥ ed
substlﬁﬁema)s for eagh type wﬁheB'Y\OH

bel ow. bsH—t—uents fo théy"bl kyl and ol

3

het er oal kYl gro s (incl udi ng tRose groups often R
referred to as al ky al kenyl , het eroal kyl ene,
het er oal kenyl, al kynyl ., cyg¢ |, heterggycloal kyl,
cy hqal‘ken [, and heter cl@al kenyl) an/ beca vari ety

eI ected fg Og1o= \ H
--NF? - - hal oge)r §¢R 1RLIRL" R I - oH
C(O)R' 2R1 CONRIR', R°OC(O) NR R4 1TC( 8RR
~NR' - G(\)NF\"OQ m - NRLLC(O 2R, ~NH~§ NH 33 =NH,
=R NH__)_41 ~NH C( NH 2):NR”, -S(OR, S(OZ2R ,
-S(O ZNWR' a -NO 2 in a nunber ranglngfrom

zero t%® (2I\I-91) R‘*V\kﬁere N is the total nunber of carbon

atonms in such group. R1, R' and R " each independently

refer to hydrogen, unsubstltut ed(d-C 8)al kyl and

het eThfapdnylt of ateshivent ofthe W XN -Z-@rhgtereisdie iringtte ghep Pp group is

o% ﬁﬁ zktg eng}eolalgé&ggge aﬁg?l'ge(%l) lﬁ% %)2 :gtélfﬂ/tg%u&hsa c%on—atom or

niftdgeidatdin.ar e attached to the sanme nitrogen atom they

nbj h th t
" Bons BREReh H s PRS2 AN B
hbﬂetduudﬁarhdmy,rmefe dbsiiyblya@hiald thiophhresulfiylamiBe and heost

dj f bstjt
acgiE i halg RepBee BRI S ILP ARy o OF dsslife g primary
alédoiude groups such as hal oal kyl (e.g., -CF 3 and -CH

(0 o sk vyt yboTied splTey g Sptinted alcohol i
substituents for the aer\g oups are varied and are
selected from - R%go - s @) -NR R 1

-SR, -R, -CN TROH - C(OR ,
-OC(ONR 1R', CNR 110(0)R1’ Nl@llp@( 2R, NR -

C(O NR1L1IR"1, -NHC( NH2) NH ~NR 1C(NH2)=NH, - NH CH

NRl’ In g&%g r’&-?%f%’ éﬁ;e uIC oF%l’%%d %re 6anx§’(1@1arnides Thus,

thamdnmbhhdmha(e@ drCtjra htkyvlh;ch X isOn Uniyere desinalile gmbpdiment, the

Z er 5 fq%&ll}? eﬁtgg)%%aecﬁ?nber &)or&gfaél%@/samglg S%ET}JB% a epnmary alcohol.

[ ndependent |y selected from hydrogen, (Ci -C 8)alkyl

and heteroal kyl, unsubstituted aryl, (unsubstituted
aryl)-(G -C4)al kyl, and (unsugstituted aryl) oxy-

(C -C 4)al kyl. [0073] Two of the substituents on

adj acent atons of the aryl ring may optionally be
replaced wwth a substituent of the formula ~T-C(O ~(CH
2)g~U~, wherein T and U are independently -NH, -0,
-CH 2- or a single bond, and the subscript q is an
|nteger of fromO:o 2. Alternatlvely, two of the

1 . " . oy oy o "
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nodul ators and derivatives thereof wherein the

smal | - nol ecul es i ncl ude conpounds of the foll ow ng
wao-oromabsa2d - A: wherein A, B, C and D are i ndeprei&s100%004090

selected fromCR and N, wherein at | east one of A B,

C, and Dis CR2; wherein R2 is a nenber selected from

H, al kyl, heteroal kyl, aryl, halogen, arylal kyl, R6O,

and RS-, wherein R6 is al kyl; wherein when two

adj acent of A, B,C, and D are CR2, the two Ra' s may

conbine to forma single aryl, cycloal kyl, or

het erocycl oal kyl group; and R is sel ect ed from H,

al kyl, heteroal kyl, aryl, and arylal k
sel dostl affmhﬂza@mwdmwet, dhoegmpqundg ,dﬁcnbgflweéqlk e pyrazole
A hich X FIQR’, W i8Mand Z and
Sulf%%&&@ rgtrl%sl n@RW ouéld(rrﬁearsr‘ges Fggtéllreect ed cf romH, al 1y e aan
Y bmet(é oo@Rléywnh amquovmdhaw leaskepie ofi ¥ of Z masthar@d f r om
al k [ I -
e e gt rairons Bt e Sitondile REA S5 BRASY SypetiREPlBonol is
ClﬁeﬂoeNt[eI:B)B B8 /3-tri flulrdeyl Hhy etk gme ey 2 - (mramwtla/ﬂ)prpyl]t}uophene-

2- G R OO B Py el PR SRy ™ "

(tSRTROMBES ﬁoﬁ@]uau&@ehumgnaaudd: SH RTisH R

g?gp h. Sefexa@ﬂﬁ, |R 15{]{,% )ﬁ ?%M}rellﬂs %d stergﬂgkqlemist:ry, R’ is

hafodeh TR Uk ¥4 81 v iREH, ané & i6 Cre dvifhr the st famanide itydtied 86 C-2 of
conprises 1, 2, 3, 4, 5, or 6 carbons; and/or R2 is

thg&l@&e@smgom nmet hoxy, nethyl sul fanyl, phenyl, and H
[ 00819] an’émkh&gfed RAGE B R4 QY ?C}@z@mgmﬂ ROE hEREEM W ik AXis S, Y

onprisin sel ected Trom

is g;H audi G GreRiianaBie attagiodde,C-2 afdhg fhiophene ring.

?Et m Nno- e{l 30/‘%2‘3)?)“%’}@ pfjrr}g}fw W&ﬁlﬁaﬁl@ﬁ}’ks mﬁ%@en, WisC, Xis
S, X @CHUZ“S’CQ rythethe ﬁdferrhnndeamdhsd it6 €13 bf Biecthipphene ring.

%[n';‘sﬁlﬂ § hy;;;)rlgl%len‘?é ngl?%%g%gﬁmldﬁ substituted alcohol is:

2 (2 ani no- 3- hydr oxy pr ony; a no) - 4- met hoxyphenyl ,
3- (2-am no- et hyl am nW-Z yl,
N- (2- Am no- et hyl ) - berpzram

(2-am no- 3- hydroxy propl onyI a no) 44- met hoxy phenyl ,

2- (2-am no-acetyl am no) - phenyl Fyc CF3

2- ( 2- anmi no- 3- hydr oxy- but yryl ani no) - 4- met hoxy- phenyl am

de, Bnybt2-fathenexaoaniethe anbstivyicd anlﬁrmamy syhrgiiyipd alcohol is:
[0081] Wthin alternative reI@t ed enbodi nents, the

present invention pr owlde I Ié;]ml ecul e Trp-p8

nodul ators and deriva % Shn t he

smal | - mol ecul es i ncPlide on‘po@nds f the follow ng

Formula |I-B:wherein R is sele 8 H al kyl ,

het er oal kyl , aryl, and aryl al kalt R2 § sel ected from
aryl, alkyl, heteroal kyl, and arylalkyl; R3 is

sel ected from al kyl , het er oal kyl, and arylalkyl; R4 is

sel et mbthcrmmbbdlmehy Ithe Wéfoe-,iﬂmad«wbmwmj{dﬁ?h(d I1$<9f the structure:
and R3 and R toget her th ghe nitrogen group forman

al i phatic am ne. [008 i ngcertain exenplary

conmpounds of Forrrula I P { 19 Hy R3is selected from

nmet hyl ene, et hyl endR'p1 e S ahl ne;, R4 is
sel ected fromH and net pF= an«’ﬂor ls selected from
phenyl, furan, methyl gtrol @2 net I‘@I nzoat e,

am nophenyl, hydroxyphenyl, cyanophenyl, and

nmet hoxyphenyl . [0083] Exenplified herein are conpounds
of Forrmula 1-B conprising a greup selected from

2- (2-am no-ethyl)-5-furan-2-yl -2H pyrazol - 3-yl,
2-(2-am no- propyl)-5-phenyl - 2Hpyr azol - 3-yl,

2-(2-am no- et hyl) - 5-phenyl - 2H pyrazol - 3-yl

2-(2-am no-ethyl)-5-(l-nmethyll H

pyrrol -2-yl)-2H pyrazol - 3-yl

2 (2 ani no- propyl) 5 phenyl 2H- pyrazol 3 yI

~ e 1 ~ 1
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am no-acetyl)-phenyl -am no]-ethyl. [0090] Wthin yet
ot her rel ated enbodi nents, the present invention
w@e@viogssso snmal | nol ecul e Trp-p8 nodul at ors and PCT/US2007/004090

derivatives thereof wherein the small-nol ecul es

i ncl ude conmpounds of the followng Formula |-E:
wherein A, B, C, and D are independently selected from
CRi and N, wherein at least one of A, B, C, and Dis
CRi; wherein R is selected fromH, alkyl,

het er oal kyl , aryl, arylal kyl, and hal ogen; wherein
when two adjacent of A, B, C, and D are CRi, the two

i S nay_conbine to forma single aryl, cl oal kyl ,

C or .
wheedinyRcigoklsatedyfforgamamns 1R Ipwes @lkybwhswhsémt%ﬂ leyyer alkyl; R*is

B

(CFogalici¢subsiitubed plenyl); aub@Daayelnabofion i hie 3R pRat Re»> R, and R

am.,ne. 00911, Wthin rtai | ar 0
xR elpyiph ol BEhEH. HEER, CL, CORRIL B Rped G 0 Co
alieR] Oylo, Chylioox waBitiuted @t thyls, alkyds, ond By br RimopR’; R” and R™;

hydr o r [, . hutyl,. hydraxyb |, ;acet onitr.i . . .
MOt AT TIRETTIN TR ST T DY J——
3 RIEEboANS; (i dlcdrbord bhsed(insptukited sing SRitairing e Bearbon atoms;

or%ja I,agms 3 eggﬁligdré%%ﬂntgenﬁst I']gcyll:r M%&%{oﬁ%@%&@f hQX'll dmong O, N, and S
in RSB RKBEME ¥ the 3RE WHebdih kiRgs G enili) aehupiphaly habeyituted by 1 to 3
henyl et hoxy, phenyl propoxy, phenyl but ox nd benzyl;
su smmyntﬂnnqlggins@)tw)@s aliyd Omé’rsgr‘ﬁe v sé?‘éf?t ed from
met Myl on AR, TRE Biblstinfitdiliforawdd OxiRtiiittd alebRs1k:
hydroxypropyl’, "butyl, dero butyl, acetonitrile,
phenyl , phenyl net hoxyR | et hoxy, phenyl propoxy,
phenyl but oxy, and benzy, ivﬁ?R¥iis -S(O) 2R1V and
wherein R v is sel ptt-ef YA-RBENy) dr oxynet hyl
ethyl, hydroxyethyl, p ., hikdr oxApr o®H, butyl,
hydr oxybut yl , acetoni$1ile.1@henyRﬁ RAenyl nmet hoxy,
phenyl et hoxy, phenyl propoxy, phenyl butoxy,” and benzyl;
V) Rthé etfddOMNRBY inclindicisslatingunadidstesionsaref an N-protected

ar'@%&gﬁ;’gﬁtﬂg '}ég lﬂﬁse ; ?e?fg?rg%@qmp% ne%-lat 81%%%?1 OaB‘EX /}{1 ngﬁt:s’tséﬁ‘» with a protic
adiy & OHARUE ¥brreshoRliihe MProRelel mingdedtshlt. ¥k idesifed diastereomer of
net hoxyet hyl , hydroxyethox%ethyL, hen

|, . .
thewHyogstrs st is pRigalydsqlgted by treating the c%izstereomenc mixture with a

p{%‘lig OB HEER X YIRSk Nl?ﬂ%é&&h ¥thinoeeRa T teBh Mptotictddld” as used
ydr oxynmet hyl hydroxyet hyl

1 ) &éi) RLis ;C(ONR VRVL, . |
hw_hielrrgfem RvanyrRfi at .flgg@tpsh@hy 28R ﬁ@,ﬁbﬂg]')r ,{Se,valflety of protic acids can
b& ie%zté Q?nvepﬂt fifef ﬁﬁﬁh@%l@&h%‘ to%d Edrresp¥hdihg BRIt bAd include, without

selecte rom nmethylene, ethylene, propyléne, and
litnittatibw rieydrgohilori adi@, sudfusiclagide phosphdriRapigl, ppgticacidiamong others.
or_ .h . | .j fii ' .
T PR Tale BRI labess i ipics fom
sdlution 3nd R-then isolat¢dwding fecheighesip-the art such as filtration, decanting,

, 3-di hydrazbenzoi m dazo] - 2- one, 3-.(2- A, NQ- = 9= -
singnh OHHe DPRBPDL e rnsls R oaic N bR el gl sa s
isdtdt et dTh g fitteftionl Y Fie- iproteytet amnoester salt can then be utilized without

di hydr - bepzoi m dazol - 2: gne . iy -
fiagthep PFHiFRILo FRy4o- it e tPEATS KPoRHPIP B hin the art

| daz @h onde@BBdiment, the N-protected aminoester salt is of the structure:

3-(2- Am no- et hyl ) -5- (2- hydr oxy- et hoxy) -1, 3-di hydr o- ben

zoi m dazol 2- one,

3-(2- Am no- et hyl ) - 2- oxo- 2, 3-di hydr o- | H benzoi m dazol e-

5-ca tboxylic acid am de, 3- 10

(2- Am no- et hyl ) - 5- net hyl sul f anyl -

1, 3-di hydr o- benzoi m dazol - 2- one, 3-(2- Am no-ethyl)-5-

nmet hanesul fi nyl - 1, 3-di hydr o- benzoi m dazol - 2- one,

3- (2- Ami no- et hyl ) - 2- oxo- 2, 3-di hydr ol H

benzoi m dazol e- 5- carboxylic acid

(2-di et hyl am no-et hyl)-am de, 3-(2-Am no-propyl) -




aspects, conpounds can be made using comercially

avai |l abl e starting nmaterials by enploying synthetic
woredoioggkogy readily available in the art. Conpomns=on604090

Formula |, Formula |I-A, Fornmula |I-B, Fornmula |I-C,

Formula 1-D, and Fornmula |I-E may be isol ated using

typical isolation and purification techniques known in

the art, including, for exanple, chromatographic and

recrystallization nethods. [0094] Those of skill in

the art will readily recognize that conpounds suitably

i ncluded in the conpositions and nethods of the

present invention can exist jin a nunber of cis and

trans isoners, E/ Z forns, di%éh@weoners, as well as

optical isomers. Thus, conpmund used in the

conposi tions and nethods\fﬁ &eent invention

i nclude all such conbi natli E% gd variations. [0095]

I n compounds of Fornula IPh la I-A Fornula I-B
whERARU 6 atk&]l of Bénay; 6R3lts Beleamd fFeon amroag hydogeny lowrer alkyl and

atoms_to which fpur ent|cm
bﬁ)‘ﬁ&é@l loyrex aggx}n%‘gﬁqe ct gf?ﬂ‘b }Saﬂ%é;ﬁ ﬁgﬁ%‘s)aéugstltuted alkyl),
g,ﬁd’rl}:)(lgh%n% !aﬂcyi(sﬁbsnlﬁﬁéwhalyl) Bnd EO)e3dl6alkylCand n is 1 to 3.
Fot -D,” an

d Formula |-E exi st as enantloners
di adnenehgeeabedimengithe i-prot inogster A8t i oner s
and di astereomers nmay be sep#iCit ed by chronatographlc
or crystallization nethods,, or ot her met hods known

in the art. The asynmretgi c_Rarb atom may be in one
of two configurations, ?i}ﬁ [ bot®Ebf which are
within the scope of the pgese i nvention. The

presence of small anmounts FeE théﬂhpposing enantioner

or diastereoner, in the fi ur i f] g ?b %ue; éHot
af f ekhe proterier agupesster Bll? CEVISLRRAY tr?poun

co {rg%%@hlr@q RR6iReEdUminesdiH F the sﬁgfefﬂiﬁsaerlamﬁer P‘Ohemdrm based as
| - Formul'a I -C, Formula |-D a | -

F E m
used;herisy ree&?reéﬂ eahtreweb??ﬁlbﬁg}%thefe‘a PF‘E’%I? 9 %F&&BB’P%\B% ons.
Th%?éﬁ)?e ﬁ'& PGSy m@fud@s Qﬁmmﬁ‘nﬁﬁtlohhﬁydrm(ﬁ% bidh 4 gdtassium,

an aC| ase may form reﬂgfctlvely
htmum i datroides abipeddssch wrides cIoRes, G e gng including
af TaGe ﬁgg PibiRa@GNb! O8-560570272988, which i
th‘gs c%’zlee‘fr‘}bétJit nclzé()\i;}e{te aﬁpgﬁ"gloﬁnor g%ﬁl C 1zsﬂr(])d organi c aci dsW T
hestty inesperatebbpréfetehee.art, i ncl udi ng those descri bed

e Ll R et E s Sl e BN CBRIEAS! Bk ool by

addhgy e 08 ptotedted ymamesier abDéBAieHmsslescthabege Zhel reductlon is
sol vat of.-co und For
theR Agehed b RaveRtad dsFHbRL ot % Bl iproteced amino

alésHmpounds of these fornulae may al so exist in various

i soneric_ and t oneri.c f |ncIu
phar Bt SopPlest 94 ARER Aol & Bagh PEnerle] o s, coppgponding N-
proRcHAL ffin8lal e sdIEOYRastiAE the M iproweled anlifd SRbhdlhwith a protic acid
I nvention al so enconpasses prodrug derivatives of the

O¥f- Formula |, Formula I-A, Formula |-B,

For ng‘hé‘l\i fateclt:éﬁ' iR dlc@lol AN iFBEMEY @obetated hﬁfo&ﬁrtﬁb unprotected
refers to a derivative of a garent

dr ug
amnioeadmlml s#itt One gfipkidlgnsheegt aypaidbraadily b ablsjtp felect a suitable
$ r t d in the
P BRELRRRRH e o Akt fvgigkibion! TesRugRPhydoktn i wilized in
pleeencwmawaalynt Ch@lmumseﬁl b thetydragenpgemincinde those recited
I-A, Formula I-B, Formula I-C, Formula I-D, and
Formula | -E of the present invention that have groups
cl eavabl e under netabolic condjitions. Prodrugs becone
t he conpounds of the invention which are
phar maceutically active in vivo when they undergo
sol vol ysi s under physiol ogi cal conditions or undergo
enzymati c degradation. An exenplary prodrug technol ogy
that may be suitably enployed with the conpounds of
the present |nvent|on |s the protease actlvated cancer

I N A NT\ M T o N



The conpositions and/ or agoni sts may be adm ni stered
al one or in conbination with any convenient carrier,
walRdoaeero29 et c. and such admi ni stration nmay be PeDUSZET004090
in single or nmultiple dosages. Useful carriers
i nclude, but are not Iimted to, solid, sem-solid, or
i quid nmediumincluding water and non-toxi c organic
sol vents. [0105] Pharnaceutical conpositions of the
present invention may be prepared by m xi ng one or
nore Trp-p8 agonist of Formula I, Formula I-A, Formula
I-B Formula 1-C, Forrmula ID, and/or Fornula |I-E with
a pharmaceutically acceptable carrier or agent.
in Bhroek eatl. viskd abpirawiichdshershy inesrperatad resivrgycey Desirably, the
ared nore Trp-p8 antagonlst
hM&PﬁornuIlE¥BH%6£Q9P3H$P§R:Fornula I-B, Formula I-C,
For ﬁliliealﬂprdﬂpctad @dhdgno &lophell saltlis then spl‘fogylated using a sulfonyl chloride
har maceut i c e rri r n
1@ g bsg'gli‘iecg gf (gln'p%%SI I%;onr‘]bgdlrrrggrﬁf {l]}e skﬁ‘onyl chloride is of
thdgﬁﬂdﬁﬂe ex0|p|ents stablllzers diluents and the |ike
and may be provided in sustg ned rgl ease or tined

rel ease fornul ati ons. Acce é cmrrlers agent s,

exci pi ents, stabilizerS: Iue n'the 1ike for

t herapeutic use are well kn he pharnaceutlcal ‘

field sand are escrlbe exa {15, ton' s
WhoEEP IR B et Som e n@Pﬁ‘éﬁW& 4235 mdependently

selRefdd fFnAaldhg G,A8RI and N;:wha@nameadﬁ eneonWayy e Zeis € 0Ris selected
Such materials are_ngn

Fradh SBE G S BRANKLL Rorssselaoinc S et Hopaagen, U1 s alio,
anfl %ﬁﬁﬁftﬁteﬁl@ﬂo@(, a‘?ltﬁSRh&ts%iec@éd frehemARIAt 1o @PEIKOL, AR C; to Cg

organic acid salts, antioxidants such as ascorbic
cyaloatkyll ow nol ecul ar wei ght peptides such as
pO' Y ol Gmidllh &/ he Al SHHGHYIARI RIS al bunin,

[ atin, or 1nmunog ydraophilic polyners such

as serun1a|bun1n gelatln nogl obul i n,
hydrophilic polyners such g §b+¢VPnWIpyrrolld|none
am no aci ds such as gl ygrhe; sglud§n1c acid, aspartic

acid, or arginine, nonosacchari des, dlsaccharides, and
ot heln stl o fihtiehr atnbedinmaitutie nglfmarllcblomisi@ ip pf thesstructure:
derivatives, glucose, mangese q&;dextrlns chel ati ng
agents such as EDTA, sugar\al cpholg such as mannit ol

or sorbitol, counterions s ]S spdi um and/ or

noni oni ¢ surfactants sB& !

pol yet hyl enegl ycol . [0106] XFeQin Qtl|| further
aspects, the conpositionsrotf th@mpresent i nvention

conpr i ge.a .clenpqund, of> For F I
whER ESTRAEe RE Bk 2% OB Sndeny SHEUSA o B ogen,
tof(pﬁramdylab@ﬁstme@mw c,wandyl ayetols atkeey, calatituted C, to Cs alkoxy, and

MR RO VR SR E R SeonR S B un AR R TS, © 2

carbor-BA4¥d| saturatbd riﬁgrdem{a@uhg B,to Bajafbdrbatbme; (lmrm@-badad
and/ or Fornul a_l-E_independently fornulﬁted W Lh .o

unsatureied TG FOBFAIRIAG S4p S areonsgfapts; orrii} a heterqoyglic rig containing 1
tocﬁﬂﬁef&%lﬂé sdi@t o fidml amgﬂg OUNeahd 8in 'ﬁ%mﬂkﬁoﬁe Bf the nng, wherein

Formula |-C, Formula |-D,_and/or Fornula I-E

riggiidkto @Wﬁ peﬂw@lyaa@ﬁ@tuéﬁdeb)éb b3 suleytijuenty mﬂ%cl to Cealkyl or
mﬁg&gﬂ&jéuh;éggﬁlpancer t herapeutic agents include, but
are no

antimtotic agents including, but
not limted to, paclitaxel, vincristine, and
et oposi de; al kyl ati ng agents including, but not
limted to, mechl oretham ne, c¢ygcl ophospham de, and
carnustine; antinetabolites including, but not limted
to, nethotrexate, gentitabine, |onetrexol, 5-
fluorouracil, and 6-nercaptopurine; cytotoxic
antibiotics including, but not limted to,
doxor ubi ci n, daunorubicin, bleomycin, mtonycin C and
strept0200|n platinun1agents i ncl udi ng, but not

e

e
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enpl oyed in the conpositions and nmethods of the

present invention. [0116] Additional or alternative
wae@spdsoagoni sts and antagoni sts nay be i dentiPCEUSINY7/004090

t he met hodol ogy di scl osed in the acconmpanyi ng

Exanpl es. For instance, Trp-p8 agoni sts having

efficacy in the treatnent of disease(s) associ ated

with Trp-p8 expression include small nol ecul es that

result in one or nore of the follow ng: (1) inhibit

the growth or decrease the viability of a cel

expressing Trp-p8; (2) stinulate cal cium and/ or ot her

cation influx in a cell expressing Trp-p8; (3)

i nd Mmmblyothamﬁtlgkitmnamwr&mrﬁédn(ﬂ% sbsenceoReofection and

Si a

deﬁﬁ’%fi’f) eﬁ%ﬂ? ot?]xu gé&or&{l&%@@%&e@nﬂ@% ilPthe™BEénce of any
silpatisg on kiSéﬂ:‘yllil&m ﬂgpseefsfdesaﬂwdl in US]BamneAppba:H:tloanubhcatlon No. US-

di sease(s S ed wi.th Tr ression include
2004RTPERE Do PRt e pY R Rl by SRR "0 [ he

f ol I -pwiddly, thelsulfglatioh is paf@&mt@sbm/mm systamincluding 4-

toxic effect of agonists |n jnyv ten1éf

methy; BPIPhelisPrEpDy Fagtate. Kinis’ %‘3??86?“5}3{%
&%ﬁ@ﬂﬁ&%&oﬂ&@le?@ n?éﬁﬂﬁ‘?ﬁ&bﬁ@ln(@ﬂro@kﬁu@ﬁé | @ Ci-@idehyl N

e or nore animal nodel systens of human dise

mépholipe/fuenc wiinamihe peeredarccsrmors e §r°Ylﬁenﬁ#a’€§€HtAppllcatl°n
No. RO, QBOP&/ﬂi@thﬁeﬁBg %%&Jrgﬁedlb@ereferéﬁeeng Tr p- p8

agoni st's Conprl Sin e of Contacti ng a Trci:)
exprBsssuifprastifle whsnnaect@lnthdas themqptiggalhypwrifed pype techniques
o hg)]e 10408 &k s%‘l Z[gé Ffaﬁi)fﬁ# ﬂl&ﬁ(ﬁﬁbg hd pdrASnRBaGWiRe absence

ecrease - expreSS|ng
oﬂdﬁﬂnumM;aphynumhahmmﬁwbmeeﬂﬁgp@ﬁ&thQM$@M¥m$uuCed

V|ab i ndi ate th t the hat
is ¢ Jﬁ%ﬁ%"& (‘,IP?'¥I 3?9 o 3 %g%[ S’?’g‘é‘s utr %gb?lﬁ g{&c gy3nd some of
thk Q&ﬂ:@buﬂd‘hﬁﬁy eohiadh mﬁnwemsyxﬂ:mam¢ (sl centers and may thus give

|dent|f i.ng Tr oni st s, rd sin
o CREP g R O ReS] NERIEr N FaSe RRiRe o
stdreBc¥nisq9ihén fhRfcotpoufis ¢uitaih lonaor amard khirsiudehters, @nleast the
S it S o S Um el o oL el SBLLR, i it comers
inERIGE Sh&t dr¥n Aforh PEWRRBGRe ReAtbH], Rrs kRt hﬁe)éxtt[a@ﬂelﬁdthe a-carbon
Still further enbodi nents provi de nethod

atpadnMergidegirably. e cagrEbAnsteMCis Fhitak i Mgst i?élrg?lapﬂ)af“-carbon atom is
4 &F S @ﬂar@o&@ﬂﬁénqatﬁu-gr@xe Q:%nﬂﬂ)ﬁﬁﬂ@ {incllle30cRBp#EH] isomers
aving one or nore neoplastic cell that expresses
arkt giag8reoorers; asiwall afritie ravenmc mﬁbmspl\@df enagtigmericglly pure
stexrémsp)h{eré he v&{%PéM &PF’F mixtl eg bf {HRAUGRA RRPAEGbBeRNEMPT

crosis’in I ncreasi ng the survival
phefrntahwtmailmlccepmdp galts, hy@ta@ﬁeﬂ&pmsdhefﬁﬂﬁl bition

Of ool (L0l OMEH 901 O < ABORY O Steal g UG 0 Aba-chain

necr ri ncrease survi va
sdtiidtedpdliphafit hydmeaiontgheupavig @gonitet carbOﬂ. agimsTlees., C1, C2, G,

resent inyention ovi.des net ho f
Chefenio Fodis b S Cb SRS D ceftor s (5 g GipCo o O o
(9? h@7 OF 2R ®nd Rb a3CdirsiBateiing ¢¢.05 €4, ngr@, T, Syoh Cptonode to four

I ncl ude ( in vitro assay,syste t he

cgpen emw B Crrlepe @3 18t WE‘PW? P\?‘éf 3‘3{ P igpight- and
bAEHEREn AN sdtuPREd Qﬂ;ﬂ{b‘ti%tlﬁdro(c@bdnr%&fh pd RaviiiElonditovdix @arbon atoms
assay systens of detecting the inhibition of growh of

a cancer cell and/or cancer cell |ine endogenously
expressing Trp-p8; (3) in vivo ani mal nodel systens

wher eby one or nore candi date 4k p-p8 antagonist is
adm ni stered to an ani mal having one or nore

neopl astic cell that expresses Trp-p8 for a tine and

in an anount sufficient to inhibit the growth of

and/ or induce apoptosis and/or necrosis in the cel

t hereby increasing the survival of the animal. Methods

for USe of Trr p8 Nbdulators [0121] Snall-nnlecule
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Typi cal |y, such conpositions conprise one or nore such
conpound i n conbination with one or nore

w@banrmesoeut i cal |y acceptable carrier or di | ueneCT/ES2007/004090
described in further detail herein above. [0127] O her
enbodi nents of the present invention provide
conbi nation therapi es wherein one or nore conpound of
Formula I, Formula I-A, Formula I-B, Fornula I-C,
Formula 1-D, and/or Forrmula I-E is admnistered in
conjunction with one or nore cancer therapeutic
agent,as described in further detail herein above,
such as an antimtotic agent, an al kyl ati ng agent an

(e@n,tGu;ré:tza@gIGa €5, & @)1 drsorbly castto oustdarhonsatpmg(f-8u L, Cz, Ca, or
h .
3330 a5 RIS BR3P pyee . A BAbLARLE BRI P i
leasnwhe naﬂabﬁwatﬁwrmmbesbwdemﬂ twaot teeight catdrom atemp ¢ergd €20F3, Ca, Cs,
F F rnula T- A, Fo nul F r gy
Cq:g gs)' b9 tO514 FRTPOR T ¢ Ez,aq;sé Cé’d?‘? x4 SC? 6l % SWO to four carbon
atgﬂnb e gd ) hnuL [RTEIUThY tedin wqu@m tefitrs yo bothathii ghtearichigranched-
eS|re t herapeut i c out cong.
chpgt Sk, BPRE® PUALIG B PO e e e 30d e o cighpearbon
atSﬁ’l@'Qan@E CAICHEJEL, ie6eds)|, fvatsiiRithibanesotas @HNEL, Cs, Cy, Cs, or
in conbi nation t herapy wherein the first conpound is

Caefi firstodeagcarppy @tom%qq&w@u Gsyo% 48- second conpound,
as Weht téi‘ﬁls“@.@&@it@te& R PEeQkHAREPD Q!ll:@ﬂyl"’saﬂjﬁ‘l‘dméﬁitﬁ%d alkynyl”

first, foll t he flrst conpound, The desjred
referdQ pﬂ{y@,aq{kq;yl ggﬂ}}pé@g gq,sé p@gqbgfl hgying from one to three
Gehts ! Nk li
oYL O, UL MOLSRIREL g I rcyic

s@xampédelwta:oey@lid, bp@doamyl smgstlbﬁed hetgmarﬂt aléinwaﬁrﬁtﬁegwlkoxy,

ARl A R, OB B Bk PSR, g o

THdaﬁ(shbSﬁBerrtEtﬁlQ'dﬂ:I atpehédio anly@asl;mt i alkylf alkenyl, or alkynyl group

PREREA . 5o BPRGR PR SRES F O CUAEH TP i ) vas

pl acede idind“Areloalicy1e ivmea Ihefdnﬁﬁd(dduchbe a chefopebastd saturated ring

bar. Sulfuric acid (500 added r ef I
i o e e P ekt AoV S § HaB R e b hygoatio can

ildhRIcprbu WERére a8 &r Insra ichens andyt gro(u§2 h&@beamsauﬁﬁdnn a stable
The tenperature was mai ntained at 750C with_a

mpitigyelic g DResiaplynrydloalkylrsieryio yEBe havog a@a%‘? t #Rput 9 carbon

atbiR, Qﬁlfﬁm@e&e@faﬁ@%ﬁﬁ%&ﬁmﬁ%ﬁp were added at 1-hour
intervals, and the m xture was stirred overni ght at

75C. The1an] “spvstifiitsd excloalind” ioeed deredn tEsier to a cycloalkyl group as
Jlfs? figbdl b hﬁhhg %é {b ﬁvé‘éub@ﬁtdeﬁf% li’i@lhﬁfng, #@out limitation,

cted W t ether. The ether [fayer was
hslegar, LNOHRE e ammq, lallwé,tselbstltatﬂd adkyly alkenyl, sihsttupedcalkenyl,

B RENB, LA Ry XTI actamin,

sulishiarted alkgtanmae, ahyitbib, hptbtocwglsmubstttueddptarmw&ﬁq legteroaryl,

< PG BB b B i) 2,2

00) . Tenémanayd’ isasedhergin whkfer It(de cb.ﬂ)baﬁ}hc aromatic system, which

Ment hane- 3-carboxylig acid (5 qu d wt
g % SREle i Y TP Bty gt 5 O Battedpg 56 g sl thar ot
1281 Eneashryr e Fhiddl 3 linkBd riape forhe the conjaphted aftenMsSsystem. The aryl
distilled at 114-1 15 0C (8 Torr). (Lit. b.p. 84-85 0C

at 3.5 Torr). Yield: 50 g (84% . General procedure for
preparati on of nenthane-3 -carboxam des [0134] To a

stirred solution of 0.2 mmol ofg the amne in 1m of
acetonitrile or NWP and 0.4 muvol of DI PEA was added

0.022 m of nenthane-3-carbonyl chloride. The reaction

m xture was shaken for 3 hours. For |ess reactive

am nes, the m xture was heated (600C) and shaken for

24 hours. The product was purified fromthe crude

reactlon n1xture by HPLC (40 9596grad|ent over 10

. e NP7 r—an " ~ S SK 1 N AN~/ r—pa " 11N ~\
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[0139] The above solution was treated wth an excess
of carbonyl diimdazole (104 g, 0.64 tnol) and heated
wW@00909%829 or 4 h. The 1, 4-di oxane was renoved PCTUS1967/004090
residue was triturated with water ( 1.5 L). The
resulting precipitate was coll ected by vacuum
filtration and washed several tines with water (5 x
500 nmL). The crude product was dried at 70 C on the
hi gh vacuum for 12 h and used w thout further
purification (66 g, 67%yield for 2 steps).
{2 r 3- (2- 1 sopropyl - 5- net hyl cycl ohexanecar bonyl
') - 6-net hoxy- 2- oxo- 2, 3- di hvdr obenzoi m dazol -1 -y

grdupe frmpide; nbarninot limdted to.ahenylyngphthyl biphenyly eljlthNIQ L
teﬁa&y@p oé(i‘gthgl? gﬂeﬁ%{ﬂ}yﬁ andl ifdaha! DR aLgeE Ykt a carbocyclic

arcthidiiecysleanizaingiloag 6 tolabyi uea;amq atomsbani ¢ aci d

tm§|r ) @ﬁ%%@%ﬁ%ﬁ%&%&c’ fﬁ Blg/ﬁ? A § 1&2%% ot to four

su&ud&mﬁw lhcwg&lga@degbndm{; @HsEOQ,Vzemna alkymcycﬂpellqyérailkmhyl alkynyl,
and stjrred_at, an r at [
sk TR e R RTHeE, PR S o Sping. and

aryl@fio.2n additional 20 min. The heterogeneous n1xture
was.transferred to a seﬁgratl n,funne 4 where t 4
aquekhedenp ahgergsycles 95 Bgterge H‘ ASARE BWEHC‘W tfanus‘e
mtgé%gxgea(a?y % r@ﬁe@ t&fh)stabféﬂ Sat@f@EDbE d&ﬁaﬁﬁﬁnswrateﬁmhb gatembered
and washed with (2 x 300 , H20.(300 hi backb
mogweyelin @dnnﬁm%hfeta@ﬁyelzc &n@oﬁhﬁhftefWFh‘é ripghgs 1 ifs backbone
ca.%’o(lli;eaqoﬁ Y &ha M6 mof%ﬁét@[o%%n?{‘ﬁcﬁﬁﬂ%eﬁ% atiex g?gﬁ fand sulfur atoms.

pressure e crude product” was diss in a
In wihe embodamentrthe beEFpasiclig mg@puta@eﬁ % Fﬁ@wglﬁ“éleﬁﬂfﬂ*ﬁo@ﬁ in the

baffﬁtlgohwlcg fQ}?ehm(x%eSI ! e Qﬁ/ %I’bech@ﬁﬁé fital R niftbidd &ns)ulituQ atoms in the

pro as a co ess solid (93g,
baBkgne dEAhS eihg, the nitrogen or sulfur atoms can be oxidized. The term

“hg%%qu A1 ngetﬁg%/cp{g& élgéire S %%’dlﬁ%'e 1ic o % 313( gslq%\'g%ﬂ&@fbcychc

rifgGe If@@drtd att ad@)ring &ﬂabb]lt At&ﬁlﬁbutﬂllroarhmh diams.o fﬁhf: hgtskocyclic ring
was ch ed with

2-[3- 0
caDeIARESRR 01 b TR BBy} & BB ORS ot ferben B rYied e
reglﬁ{ant ﬁét‘é}dc?@ichﬂh SIEREtRRY Tk ehaaicdlly @t’albieh Ulnyoneesiiteydif iy, the
95% TFA/ H20 ( 2% T e reaction

h%@%‘tlicrmwn%‘fie%nw lticyglc sysierpg a\ﬂﬁg “under

r edug el RSN Gob R %fSu;%J‘&e khb#e if lﬂﬁda&@ tnd$nctudehiwdthout

oi I (which solidifies orn1fra9|le foamu
limpitatiett, @gymmmntmaamgs, THeOZeRwRtANIBY H’@ﬁsw%’if?“ -containing rings,
mgleﬁsh%ltéfgﬁohpco% aﬂiﬁ%eﬁ sk ﬁét@?&t&ﬂ@oﬁ@hﬁmﬁg Qﬁ'ng,\/hnd combinations

preparative H tro 120 Qum 8 usi_ng
théta:oso%iaupleg of hﬁﬁer@zypn@g{q»m mclq% Wthpug H’éﬁaEﬂP, tetrﬂ&’dmﬁlfanyl

e e R B G

th(alﬁ@’ph&ldﬂ@l sul‘f&uﬁEﬁi;)ranﬂzpﬁEnyK, mexmyﬂ; plpEMrg/éJ dithiglyl, oxathiolyl,
t h
o byl AR R iesil TRy - pongein and

x&ithetg.0- benzoi m dazol - 2- one (Cbnpound # 38) [0142] In
a procedure _simlar,to t s s of oun
Conp bR SRR Iy el ST DS AT, PRl o 14
mieHbefBASIIR1IE BF BRASE lh@f&ﬁtmecdintdiﬁir@mrfgl dr'e heteroaryl ring
hydr oxy-2-fluoro-|I -nitrobenzene. M5 (ESI) mz 387 (Mt
+ 1). TFA salt of |-(2-Am noethv
-3-(2-isopropyl -5-net hyl cvcl ohexanecar bonvD- 1. 3- di hydr
obenzoi m dazol - 2-one (Conpoung # 50 ) [0143] In a
procedure simlar to the synthesis of Conpound # 36,
Compound # 50 was prepared from 2-fl uoro-
-ni trobenzene. Ms (ESI) mz 344 (Mt + 1).TFA salt of
3-(2-aninoethyl)-5-(3-hydroxypropoxy )-1-(2-isopro
ryl -
nethylcvclohexanecarbonyl> 1 3 dlhvdro ben20|n1dazol 2

~
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Pd(OH) 2 and K2CO3. The filtrate was used in the next
step without further purification. 3-(2- e
WO Burosspear bonyl am noet hyl ) - 2- oxo- 2 3- di hvdr 0-PCT/US2007/004090
- ben2oi m dazol e- 5-carboxylic acid nethyl ester [0151]
The above solution was treated with an excess of
carbonyl diimdazole (26.8 g, 4 eq.) and heated at 90
C for 4 h. The 1, 4-di oxane was renoved and the residue
was triturated with water ( 1.5 L). The resulting
precipitate was collected by vacuumfiltration and
washed several tines with water (5 x 500 nL). The
crude product was dissolved in a mnimnal

Of CH
hasGindtscragkborrd deirlead #9mes|and l9ng 19 G1RTE HEICERHIMS chiqdﬁp% Jiepgen,
%%0% ”E&Hﬁl} %—Qﬁ énd éﬁé? v\#&hp Rl ﬁ&exfoufﬁ'rﬁl cro’ﬂ%ms 1 to about 4
0 85% .

& P pro as an té solid
hetdrdaforhein the backbone of the nng ‘When the heteroaryl nng contalns nitrogen or

solF AR S kPt S oy B W don b N Ol cap g gpicioet

The Qéﬂrpﬂ%ﬂem;gﬂ #s6 tdfershamuitsyatizaimgsdn wittith 4 hdtethapylaire is fused

to S0 Bipeos e SEISERFYLFIFRGER Ry Facheg {0 s asvLfing rgugty s heteroatom

or cmeﬁ Qtdh ﬁiﬂiﬂl@l‘tﬁe Qébhh@ﬂMidtﬁ'o&Wlﬂ: i ktydctmheche(rﬂlﬁalaly stable. In
and_ Li g) Jdissol inth 1%300 nL %t 5 rings.
ong ea@pritmer&oqha thPf&FRﬁaxl 138 Richifiep GrICYPLy sYRemE a‘\“ﬁ’& © o mng

M XtAl Rr%é"@%f‘ﬁ% ¥ @taags Adedrlo@ iathiélgrt A hﬁBlﬁdd;V&ﬁthout

di ssolved”in H20.. The sol ution was, neutraliz
lingigsion, PIYEepRgIRIRIAG TNES HESEFT CAYANRETRED é&‘ﬁ“’v&é‘.‘tﬁmﬂg rings,
mi%84 hgféf'&ﬁlorméo}{ﬁﬁﬂ -ighﬁ%& tiadd Rlerodfden SOkthBhinPEn 2 &HE Bombinations

several times wt dried on the hi vacuum
thareef. rfxpmplesofhatarpayl gmalp@ elscrluée vyithsat Eimitegion, fEyls myrrolyl,

1
vl o O, parigoL puridaginy, myrinyidingl, pypacigy, iasins1
azepihQl) thiknylpdithitkyh oxetidelyl.egaizplybdhiazelyl, wadlabcdvl stnazolyl,

A LA e IO B
pubﬂﬂix@ﬂ,rbﬁiﬂﬂp@n’él}dﬁ:&bmdﬁol?l &miaia@ﬁyg)aenﬂ'dmzoba@mmimyl

isqan Rk HeazengsonybmepiiHdngh bR TR bR TSR, spridinyt
ca¥BHzBl qhkg { rib erature and concentrated I N HC
(aq),_(5OnL)_ cﬁ {ﬂ,&%@s added, el
het e%@eﬁr@o SabSHOES REtelREC SypsudtEd stegf@;s%‘ '35 syt herein

reftORFA h¥BRICSCIId S IRBSBANS g%ﬂ)slﬁa\)i\?éoﬁ@mhﬁfee@baﬂlﬁiems including
re-extracted with ethyl” acetate (2 x 100

hadegsan CN, SHENQ:. pariao.cHkyh areoalikl, qbenxh a%iywl Fmtﬂés (2
peﬁﬂét?: Pﬁréﬂr ed;ll tgr%%@rmaroall%kﬁ ealfc@agg ra{“%l%)é)lrj S PR TudMiESID-(C; to

concentrated un pressure.

Cibradicylper @}écmmscmlwbﬁlte@dbb}k}ﬂ) agfylﬁﬂib@ndtﬂé@]ﬂ@ﬂgyc%(cl to Cio
4 d
SE B i) PRI gy Bt o

alkgl) br e£00-(C, to Cyp substituted alkyl), -C(NH;)—N-OH, . -SO;,-(Cl to Cjp alkyl), -

S(ﬁ;—&éhe& B S E%lhtéteg Ialk(y%), -69&:19-%13}11 alﬁyﬂﬁ{lﬂg,l ar%b?ﬂ?ﬁ ibdtituted

:Zi Ihbéﬂali'@axﬂ'lob guttiftiteh B ederabyloelibh gydups naa,y bk a;mcdmlly substituted. A
nd # 4 015471 | a 10 nL rea
am% t%"ﬂﬁ" &Pt ets%ﬂafﬂaem&mg}aaé’&v o%ﬁﬁ% g?%t‘}‘enté

(2-am no-ethyl)-1-(2-isopropyl -5- nethylcyclohexanecarb
onyl ) - 2- oxo- 2, 3-di hydro-1 rbenzoi m dazol - 5-carboxylic
acid (1.5g, 3.9 nmmol), EDC (824 ngy, 4.3 mol ), HOBt
(581 nmg, 4.3 mol ), DIEA (1.1 1 g, 8.6 mmol) and NH4C
(230 ng, 4.3 Mol ). The reactijgn m xture was heat ed
via mcrowave at 60 C for 10 mn and poured into a

m xture of ethyl acetate (50 nL) and IN HO (50 niL).
The heterogeneous m xture was transferred to a
separatory funnel where the agueous phase was
separated and re-extracted with ethyl acetate (2 x 50
nL) The organlc phases ver e conblned and mashed mnth
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transferred to a separatory funnel where the aqueous
phase was separated and re-extracted with ethyl
waec@rase2{ 2x 100 nL). The organi c phases were PCNDB206T004090
and washed with H O (3x100 niL), brine (100 niL), dried
over MgSO- , filtered and concentrated under reduced
pressure to give a black residue. The crude product
was dissolved in 100 nL OFCH O and separated into two
100 nL round (50nL in each) and both were concentrated
under reduced pressure and used w thout further
purification. -

- Am no- et hyl VI -~-i sopropyl - S-net hyl - cvcl ohexanecar bonﬁ(
| VS Tt thnrh Salkouyiyis vsedSaeraimtogefas do thsi GRaow, Yhcgp & 1s alkyl or

R TR AR BASERMS ST g con

atdnﬁg)m t he crude

G o SR DI bR Ao

suﬂgnt@teaaéyn no-et hyl)-1-(2- | sopr opyl - 5- net hyl - cvcl ohexan
b I V5- I
G VLT DT A3 B LSS 1P afin s SR EPP BRER jg 21 oF

subQitlled’s®@ct i on flask was charged W|th

3-(2-Amo-et hyl )-1-(2-1sopropyl
met Kjhe @m“aﬂefi%mi ‘? hswiﬁsw#‘g 4P fhe RO group, where R is
197 QhbM#h@a RARF 01 m daZO' -one ( Conpound # 42, 300
1]%) and 1% TFAZDVSO (1 m). Oxy en vvast?lg 5 hro[{%q Ri
[hs Tostsrmsnlnioarey Tonsalherh iaRee i ﬁesroup, ere R is
allé?%gtshgﬁtmeétaﬁ{?ff was stirred for 18 h and crude
f

i ed by preparative HPLC (Utra 120
(1 QuTihe @rmgtEminedlky” sefers todriinsenopdanyanddentiary Fpjnes wherein the

R ey OB G B VR 7, e e
saﬁ&l drrdifferens ahi dhe 26t offptetnenis onRBe pxtmgg:nagtgn (M +

2. Bh frsmetalnsen” refers &g Crl’onﬁilF 5 Kt hyl - cycl ohexanecar
bOHYPharﬁld&EﬁtmallsubéWIe kgl8-can be formed from organic and inorganic acids

di hydr o- benzqi m dazo) gne nd # 39 0163]
ingjyding, §& a&ﬁﬁ%&%@f’n@q@fi&eﬁ‘%ﬁr f%‘ag"s?‘%‘?‘“bga fﬁwaeg mélelc, malonic,
mahdeIRE thattc! lghtﬁalfcz h?dﬁ‘oﬁﬁﬁh'&)’h}drobromlc, phosphonc, mtnc, sulfunc

-(2-1 sopr opyl - 5- net h cl ohex ecar %ﬁ?ﬂﬁ h 16
mgthigesy fqmcanelwthyle%% 2’6% REERGTITORi ol ]E]'ﬁdc phorsulfonic,
arftPimifR49Y 18 0lvnTBkc&iishié 38 0 BaRs! aFRlldbastforhed ilom 1n'5h@mc bases,

reaction mxture’is titrated with sat. NaHCO ( aﬂént
dgsitably alkali metel saleringhudings e g sodiumyr Bthiyngy of pptasp and organic
ba{s%?%hhﬂas QM&fﬁ.ﬁnlséué &Actn%r edl- and (SRReSNMhAAfim, Hi6no-, di- and
duct was di $solved in 30% acetonitril e/ H0
trmmylpumoﬁmeu, 9n<prs diand triproppananenjun Gso 2l norayal), ethyl-

oAl / gﬂm%nluf‘h-r -
dlél?e 1 pur gﬂj(fﬁ)n S’Ii onsbgiledrng ég@fbh%‘gg Bzl
mnmanh: abenizyamdmlo;lmpmﬁlpemﬁnmm gnmphghmum‘ pyrrolidinium,

p%)al'a%{lgess _Srg;étéydwi pelidiniu O/QI &%g&)ﬁ%&lb bﬁﬂ pg%l@m'ohdmium,

IIMﬁﬁdthﬁﬁip%}migﬁﬁmL e-xﬁmtyl px@endmmhhpﬁmmhmpfpondhﬂmn, 1-ethyl-2-
synthesi.s. 0 [ en azo Trp-p ul, at of. . )
hydpipsti qumﬂng é%n%apél?mqn&gra, gthgp c?iehmanglai%momum, n

cIohexanecarboxyllc aC|d
(4-nethoxy-2-nitrophenylvanide [ 0165]

4- Met hoxy-2-nitroaniline (5g, Q018 nol) was dissol ved
in pyridine (50) and treated with nenthoyl chloride
(3.57g, 0.018 nol). The reacti@n mxture was heated to
50 C and stirred vigorously for 6h. The reaction
m xture was cooled to roomtenperature and poured into
a mxture OCH A2 (100 nL) and INHO ( 100 nL)). The
het er ogeneous m xture was transferred to a separatory
funnel where the aqueous phase was separated and
re- extracted mnth CHQG (2x 100 nL) The organi c
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with THF (5Qg) and DVAP ( 1.8g, 0.02 nol). The
reaction m xture was cooled to 0C and nent hoyl
w@hdogropsses (1. 5g, 0.008 nol) was added drop w SECDUS200Z004090
5 mn period. The reaction m xture was allowed to warm
to anbient tenperature and stirred for an additiona
30 mn. The crude product was dissolved in a m ninal
amount of CHaC 2 and purified by flash chromatography
on silica gel (10% hexane/ethyl acetate for elution)
which resulted in a slightly yellow solid ( 1.76g,
61% . The purified material was dissolved in 20 nL of
95% TFATH20 and stirred for 1 h and concentrated. The
butytlmdnoqthmdﬂannmwml; tsisGydeakynretirgdmathylagmenipms pheptmono-
q Eurlf ed bigggggaratlve HPLC (Utro 120 (I Gum
Yacetonitrile/ O (wth 0.1% TFA)
ar ad?}@@iologfbaﬂ}pacrceptbbmalkaimlbamnd aieatine eardh metal salts can include,

mﬁmﬁ %éggggqq%gﬂe,lgoggsﬁl L Zeijc(lt Ol#ld ad léf)(xg{'%%ﬂzs 4{H%eyform of esters,

anfl 2afbandakdsor o- 2 nit to- benzoylanino) et hyl |-carbamc

acid tert- but ster 0170 und b attom
f | askhesg st fﬁa taﬁ oéh%lcpp 8ﬁ g}nbng stersO8arbamates
an@ ‘Bﬁ{éi’ Qbhﬁéﬂtﬁnﬁﬂ%)&u@%nﬁls 1wll2:ﬁ wﬁe19 amﬁﬁhétereﬂﬁﬁhuch form,
mml ), D EA_(3.76
cowmxbtq\&xs@etwe DOHFLY 7 HYEY Fi%ﬁ%e e@bsé%entéha PH%P%S arggters. In
anbfiRf Eﬁl‘BBdﬂﬁéﬂt uﬁ'x@ pP&fusd hiblchfbabiftes~ SBNe.aN®. Testa and J. Caldwell,

concentrat ed he reS|dge was di ssolved. in a m X ?)
“PegdrughRevisited: aifbe (A4 Hag’ Anpyorqh a5 Complanpgnt terﬁégand esign”,

fa r - r &SERAI(AOTE)Y

MBEGLPRERGRUPR R RSROs - DAN IR WioRasshR2056)
re- ernxmmoaxemm tatmethh fis Iavetd@déb( PIepang nﬁ\}lfowde substituted

a1GB0 BT EGE B AEREO A10R 8RRl iddleldby bucting o

mixture@{' (diz&&arﬁibxhersd}f iad-poatected/gBidgestarwithy @grodigdzcid to form a N-

PTE,%E?C Patgi}fal%%q?r' sgl EI[I%L,Pfag'u i e E ggfc'ol{%cﬁe% ?Epﬁbogs%ié ?zﬂf\gg@‘?‘a base to
foﬂQ%NIﬂi}Mec@@QﬁﬁhGémz(ﬁﬁd&ciﬁmgrtheNuﬁnm)eckﬁmmndﬁdr bhadding the N-

title conpounds as sl.ight | e s lid (1.1 %)
prptec . RUPRH ORI ZAYDB B bR Gr Rk U °CS ditnchiigtne
redu&idvith %%r@@@b&v&ﬁ* fhab@igd theuy: hkoﬁ&%& Al Zl]:l)hdll’im& 4 Protic acid
reacti on vessel equipped with a stir, ba

tofprrn apiprotscied pming hcelgsayg oge;_n@ %ﬁa aactedgammo alcohol
salltap g‘émfx laH%&&e&é& &ﬁlﬂbed'lé’(ﬁidl 3k, rﬁ?ﬁi s‘ﬁlfaﬂ Thtif T%ﬂﬁﬁiﬁp@otected amino

acid tert-b ester 79, 2. e reactjon
alpobol wyith gwlfcvrad chloriggtin &mprp%qmse pé@ @ﬁ@/%éveré systgm See, Scheme 3.
poured into a mxture of ethyl acetate (20 nmL) and H20
(25 nL). The heterogeneous m xture was transferred to
a separatory funnel where the aqueous phase was
separated and reextracted with ethyl acetate (2x 10
m.). The organi c phases were conbi ned and washed with
INHO (2 x 10 nmL), H20O (Ix 10 nmL), sat NaHCO 3 (2 x
10 mL), brine (10 nL), dried overMgSO, filtered and
concentrat ed under reduced pressure. The residue was
purified by flash chronmat ography on silica gel (30%to
50% et hyl acet ate/ hexane for elution) provided the
title conpounds as slightly yellow solid (500 ng,
61% . N-(2-Am no-ethyl - 2-
(2-1sopropyl | -5-tnethyl -cvcl ohexanecar bonyl ) -
am po- 4- et hyl sul f anyl - benzam de (Conpound # 2) [0172]
In a procedure simlar to the synthesis of Conpound #
42, Conpound # 2 was prepared fgromthe
[ 2- (5- Met hyl - sul fanyl -2-ni tro-phenyl am no)-ethyl]-carb
amc acid tertbutyl ester. M5 (ESI) mz 392 (M+ 1).
Exanpl e 6 Synthesis of Conpounds of Fornula |I-B [0173]
Thi s exanpl e di scl oses net hodol ogy for the synthesis
of di hydrobenzoi m dazol e Trp-p8 nodul ators of Fornul a
I-B Pyrldlne Schene 5. 2 (5 An1no 3 phenyl - pyrazol -

. =~ 2 1 ~NA ~ - e ~ A




and ethyl acetate (500 nL) were added and the m xture
was shaken in a separatory funnel. The | ayers were
waepangtoed and the organic | ayer was washed  PCT/US2007/004090
sequentially with 200 nL quantities of water,
saturated NaHCC3, and brine. The organic |ayer was
dried with Na SO, decanted, and the solvent renoved
on the rotovap. Yield was not determ ned because the
product was not quite free of solvent before noving to
the next step. 2-1sopropyl-5-nethyl-cycl ohexane
carboxylic acid-r2-am no-ethyl)- 5-phenyl -2/f-p
yrzol-3 -yll-am de [0178] Crude azido conpound was
di ssolved in 500 nL reagent Sefreae3 absol ut e al cohol and
treatedgM th 5 g .act.hvated carbon. This was strrred o

for tgevdral hofr filtefled hBugh el i te
rncs) ¢ atas1y -Sem-soIMt @Bhov—eel—en»t'rk]/ OR'
ogapkand replaced Wi t hpff rRés 3solvent 10% PdenCRt 4R°%3

~50% WM ., H20) was addegq g;.a8QoferSt €ady strea -60° C to ~10°C
%VEFF??G@H"WH%“‘ﬁm ntai ned over the reaction m(xt ljlﬁrIgI\Lv\;t o

rapid stirring for 24 h. Hydrogen was di s{ ect ed and
cone. HO (32,n) Wi After E%ﬁtratr

t hrough 84 the.Ljiirgga/J on entr OH
r ot ovap restW(T?i?ﬁ n prof usehprrgcrpi t ati on. StlIthatJﬂ

d||sopropyIReﬂher'mns\aggegdii the residue and the
sion was stirred rap for O fheHsolrd
fered |ntqwgéfﬁemqpr fun ﬁhsﬁfd

yl i et her ad Whi te powderywad j’f
Yiel de= 108, g (71 @6over three steps). TFA salt of

2-1sopropyl - 5- nethyl cyclohexane car boxylic
aci d- fR@- amrto- et hyl ) - 5-phenyl -2/f-pyrzol -3-yl | -am de .
ge-¢ 16 0179] Conversion to the

salt; the solid was neutralized and

Y ar@ory funnel by shaking w th 500
nL et het ahg2150RHR2 N NaOH When the solid was
conpl etely dissolved, the |ayers were separated and
the organi c phase was dried with Na2Cq 3. Decantation
and Manbthenetdmp, Hinditidd i pesvadatfor qiréplirﬁhg\mlfonamlde substituted

foll owed by evaporation of solvent_and dr

alcokgly el Wr@gﬁ%s%%r%enec@a%tﬁr@am&ﬁ gt e Pf?{?ﬁ?ﬁté%ﬁ%r Sf@bgy reacting a
i€ waeaeééoa@érg of biN-bidigctE P Emthdebte¥iiitiha proBieacid to form a N-
filtration, Eﬁo duced a_white powder containing nu

prefsted panoestss sokireufralizing the NyprolaetRAAMoRT PRl ‘ylﬂbf} base to
fggﬁﬁ'ﬁ‘—?rdtgct@d LRt xte@&lﬁ% ARKN %rot%@te@@:ﬁlﬁﬁes@eﬁby éﬁaﬁlg the N-

2-1sorropyl -5-nmet hyl - cycl ohexane carboxyl
raeteetefl aminoestar e dggcpiy.;ty].alummum hydride at -60°C to about - 10°C quenching

'?%‘tfé%?ﬂ?ﬁwy‘h 321# ol k8 Rkeat réq&mé‘ M- rée' IRAUMNG ai'c%}xol with a protic

a procedure sim synt hesi s of
@c;hqgchnu aiN-paoteCisdpoung algohal anﬁshxrheg@raémgfthem-protected amino

a% el 8! 9%# f%v\ctg}éx%%ﬂtrl.{qm&g@%g a.t%rlg% gl: %%EHM%{E%I%ES& ﬁnprotected

apnhito ajcobbl B{gh amlihgyhctﬂﬁhcﬁo%the ptersamderoﬂ achid<d2/Sowent dystem.

of o e SRR, dhelindib piaci{tor bidpatipg astiiondide

sabtdurdi aiItQﬂlel Huﬂuﬂm(gl 1@hﬁt}@ ond dliastemhreﬁ oy b N-phbtected aminoester by
ryrazol - 3-y npaou 17 ) . a .
rsr%egame‘tgrerﬁfr t?rs & el ﬂi%irrr&l%a pEotic acid to
fORROWELtEctéd anBfodit@RakSkubimBing tHENYYotected aminoester salt with a
-1//-pyrrol e-2-carbal dehyde and

2- hydr oxyet hyl hydrazine. This material was purified by
preparative HPLC (Utra 120 (lem C 8Q using a

40- 60% acetonitrile/ H2O (with .1% TFA) gradient. M

(ESI) mz 372 (M+ + 1). TFA salt of
2-1sopropyl - 5-net hyl -cvcl ohexane carboxylic

aci d-r2-(2-am no-ethyl)-5-(Inmethyl -

| H pyrrol -2-yl V2H pyrazol -3-v p-ani de (Conmpound # 15)

[0182] In a procedure srnrlar to the synthesrs of

~ ~ TN




acetate (2x 100 nL). The organi c phases were conbi ned

and washed with HO (Ix 100 nL), brine (100 niL), dried
wor@r/ 009304, filtered and concentrated under rRdTS07/004090

pressure. The crude product was dissolved in 30%

acetonitrile/H 20 and purified by preparative HPLC

(Utro 120 (I Qum C18Q wusing a 30-60% acetonitrile/H

20 (with 0.1% TFA) gradient. The pure fractions were

conbi ned, concentrated and | yophilized to give a |ight

fluffy colorless solid (9.4g, 62%. MS (ESI) mz 347
(M+ + 1). TFA salt of

2-1sopropyl -5-inet hyl -cvcl ohexanecar box

| i .
bage (oommiariS-ptoiscisd @xyinogsierh éqqiypmetthyl\frpr@#@ %@Wﬁﬁﬁhw adding

# o
N Bl ipofyE BRSO s EPhydiie ARG dEE -10°C;
tund:}ﬁﬁg) ﬂmyﬁu&wmvhb la- pr§m¢ mim:memtg)&tyl V-prete¢tgd amino alcohol
w (ﬂ% CL ) P Eéége)r SN ;ﬂ) %?coﬂgpsalt Ji)‘h/dro genatmg th]e N-

Mﬁteﬂ léfﬂlﬁd) QId:ohM @ﬂtﬁb&bﬂh ikt embl%lt@tédlmmm alQCthl Isﬂ(t;r@nd sulfonylating
thg %ggog:#é nq%gm(aégqtaqxoo a%s% 9 ql{qwi 1‘131/ H 2 O Qsegc]:'g/o EI' f 1ﬁ‘glse/ solvent
sy%ﬁi Jk@e%é&l ﬂ?méﬂﬂd)ﬁ Hradthid rh?gigﬁh?ﬂmpfﬁmﬁéﬂtﬁg, Hulln g’s

mpounds o ornu | i scl oses

Wﬁ‘ﬁ@b@)’ﬁ@é‘}raﬁo‘?“‘?ﬂﬁy Hfﬂli‘gg{'%/a%efmﬁpﬁ%%( B?f%ﬁglm m dazol e

m&p‘i’ioﬂﬁe/ﬁ%rﬁ&ﬁ% Sarfdf 4- BRI InforphbiAotudie( CN) H3 Schemre

7. 2-1sopropyl -S- rret hyl - cvcl ohexanecar boyl i c aci
f2- (st @F?}'FP Ig, @mﬁl}od)ls BRVaded 191 gejpaging Gulpnamide
sdi)gﬁlﬁgedgﬁ&é}&m ihtRal ﬁﬁwaﬁﬁg gné!‘ﬂia@te?eo?ﬁér lofRA-pAGEcted aminoester by
ar ge

Wt - br ono- phenet hy| am ne
re(adnr% gmisugofdisstereamers of seNl-@mmﬁqdeanelesqst@n with ggprotic acid to

fo(_x:;ﬁl1 «-pd’o{c]a(:tfd d:%g' Bbggergs%ktuhéﬁhlm ot%é %a%ﬁﬂ:%& mefﬁﬁ“%? ¥dIt with a

rtion and
bakite farth aN-proécterd axnmqaeneatramm@mewpmtmtpé gmirogster by adding

t ?1?0“ o 84\63 di ls%ﬁgod m%otb%éfyzn: Iy %&ﬂ’lhegp% ?Iegg%gout -10°C;

qidHaKBIEQhS réilﬁldhblﬂifwiﬂhl 4 piotic aolyenty nexeting sl -protbeted amino alcohol
I ve a. thick . oi

duced t I
SRR R B o e
pﬂftecged HRMOUNG D sﬂ?i&ﬂimﬁd&d@ﬁ@%&ﬁ& QANH® ;dcbﬁolasailtd af®@sylfonylating

- am no- et hyl am no) - rfly

th@(@,ﬁﬁﬁgﬁﬁ 03 alfzgtlcgoyltlAa ggl oryl ﬁp(@‘%{} éher}érgﬁemcs #f a base/solvent
ds%éﬁ &l h&8id RP @Qlfsmtmu&l alderfobRtd HRtheGBasIEe G prétbctiiind

I am noet hane (1
deprptegfie pipps.5- rret hyI cycl ohexanecar boylic acid
[2 (23 Brp g?mﬁ&yéx}xmp% %&m@@w&r&ﬁeé £6n pxé AikgTR k) f@hide

Cu powder (390 nmol he reaction
swtestibeed alshalulichiting 1aoaﬂtmg@m§\ﬂaaﬂéera@m@8@f aNfrgptegtpd aminoester by

! 1 l
Tl e o RS SHUSEpIE ARELELEEUHE oo wic
fatns s dl-pretedied DivIBOested salt; neatmalizing thiei }é@r@yctpd epupeasteysalt with a

bg@}% ’lL‘Jll?t?h? &f ‘i‘lg%tg‘é %ﬂﬁ %efn/%l&%?g gr algl entt 6&4) moesmr by adding

te Nqirb&ti&d\a&ﬁﬁo Exteriib kididobutplahmminnat ledriale cit I-Q(Bphnol abpet:l 10°C;

to e ac solid 529).. Sl) mz 346
appehingsine roTicBion Ry f Beott nt v eekirgias Aretols kL g alcohol
va Hplofic G FBEm PIeprbiecet h;ﬂmc) aleoholesaltDRPdrb génatthgrthe N-
m crowave reaction vessel equipped with a stir bar was
charged with 2-

i sopropyl - 5- net hyl - cycl ohexanecar boylic acid

[ 2- (2- brono-phenyl )-ethyl]-am#te (1.54 g, 4.2 mol),
CuCN (0.60 g, 6.4 nmmol) and NWP (10 nlL). The reaction
vessel was subjected to mcrowave at 180 C for 40

m nutes. The reaction m xture was transferred to a

round bottom flask and concentrated. The residue to
purified by flash chromat ography on silica gel (10%
ethyl acetate/hexane for elution) to give a colorless

A ~ - o
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filtered and concentrated under reduced pressure to

give a solid (75 ng). (1-
W@ 200[70280es0pr opyl - 5- net hyl - cvcl ohexanecar bonyl PCT/US2007/004090

)-am nol -1 -phenyl - et hyl car banovU - et hvD-carbam c

acid tert-butyl ester [0196] A 15 nlL reaction vesse

equi pped with a stir bar was charged with THF ( 15nl),

Boc-(/?)-al ani ne(52 ng, 0.273 mmol es), HOBt (37.87 ny,

0.273 mmol es), EDCI (53 ng, 0.273 mml es) and TEA (37

m, 0.273 mmol es). The reaction m xture was stirred

for 15 m n. whereupon

2-i sopropyl - 5-net hyl - cycl ohexanecar boxyl i c_ aci .
protectedramincalpphal whlt & fiFin an upprgtectedspyno glephal ?i’ﬁ‘@ pylfgpdating the

t (o ¢ oP§ BARIR1vent

un;?r%ge%? f&}ﬂmg %%%? yifg. fi.ﬂfofi‘l@'fj hlbABaln e prédehy

wer e added he reaction

systenq} ancepurifyingthe snlfoeamide substituigd elqnagh medergin thepurfication is

unne he aqueous phase was
peé?%g?g thﬁgmygoggi Ld with ethyl acetate (2x 10
m_) Th%llowmmnﬂ%m ilsteative whiyvedl andowmtdensgd i bpa
'ﬁ z tH20 (Ix 10 m), sat NaHCO 3 (3 X
hnl‘f?“r‘?ﬁ‘)‘m FPﬁ"e‘C'e‘fB YO 4ri ed over MySO4 filtered and
concentrated under reduced pressure. The residue was
purified by flash chromat n silica gel (20%
et hyl acet at e/ hexane for Eﬁ%ﬁﬁgﬁ?gbrovided the title
E,@mﬂ@updpréﬁa%bﬁrdf&ﬁﬂ ATtifldofB-(MP herldthymhinod3-
Isopropyl met hyl - cvcl ohexancar boxylic acid

T-FEEKQUEﬁH EVbﬁﬁ%nylan1noV 2-phenyl -ethyl | -anide

oA £ RSB, .1 0 e OO ke o
sug@smd)f(ethyl 444,44 4’-hexaﬂuoro-N-[(?R)- 1-phenylethyl]-L-valinate

hyfl_ 4&3&%@@3@&8{%@6@% ?lzsg%ﬁ%}f aRpeaysaany ! hﬁd BTHAR (1.01 L).

car bano -carbanic acid
Theatﬁxtmtwds seistedrfo( 30 migytesand thehrthetvd phases werhgeparated. The

wliR3s BEPRUAT AR R EEHYS B Ol G o sty

azpotioping.d Thy tqlnepescdntiorewbiPdistifled tmder hﬁﬁO(phtﬁn pyesOireg@fil the

vagprisruEatER e eopRLot-bhE “CerbéEhk bt pOb lof toluene
re@eanh 1t Askkand | yophilized to give a colorless solid

Ms (ESI) mz 374 (M 1). Ex le 10
Epr soRSiRGTERIBAIH It osne) e T8IB POl Fgsgoled to 10
odﬁ@ﬁ g‘ﬁ%@ Qd@stgfa{ollée&rs%ilﬁfoﬁﬂgb&ﬁ g8 8L wa$ added over about 90

were generated for use in experinents of
minwtespwkidekéeping/the reaption Bxixhes si aroud 8 T 151 1p°i§3 The mixture was then

sl Br Ryt Queimifs, SLOFLRORRL L vt By SRR G g minutes,

whHaS k %_ﬂﬁ&ga&%n\/@& 9faﬁ1r9|b@IovaB§i°CmmnOf | uor escence
usi n rp-p8 specific_antibody (GS2,20) as wel
t he q];utm ¢f apnceniraigd LK &) inj Water (130'mL) was heated to 35-40 °C.
| - dr oxyn
T PSRRI VE el s i hontsd HO slation gyen 60t p0 mintes
white hixdhtainZng Ble pempatiatire belolwy 4% §Cl ﬁhmanmhr)s was then stlrred at 40-45
Non-transf ect ed cells were usg estahl i sh the

°Cs Y mis- oFhe the Tay 978 STe SPPATIEY BB AERMG b Wag Washed with

AN dE! hen

1 Gp0 oy e %“Jﬁé*’éi%%‘?&?@“’ﬁ?%c%“#v S
concbhtrﬁach mcaa(se gT033 psohesiaddedpygyddriginuggs. tdOnfixtegoivas then
Thi s Exanpl e di scl oses an ATP viability assay suitable
for screening for effective Trp-p8 agonists. The ATP
viability assay described hereiin enpl oys CHO cel |l s
expressi ng an exogenous Trp-p8 cDNA. This exanple

further establishes that Trp-p8 agonists of the

present invention are effective in decreasing the
viability of Trp-p8 expressing cells. [0200] The
concentration of intracellular ATP declines very

rapldly mhen netabollcally actlve ceIIs undergo

C
el
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precede tau pathol ogy but also correlate with
cognitive decline. Further suggesting a causative role
wo ero7loeg029 anyl oid in AD, recent studies have sPOIIS100A004090
aggregated beta anyloid is toxic to neurons in cel
cul ture. Heterocyclic- and phenyl -sul fonam de
conpounds, specifically fluoro- and
trifluoroal kyl -containing heterocyclic sul fonam de
conpounds, have been shown to be useful for inhibiting
/ 3-anyl oid production. What is needed in the art are
al ternate processes for preparing sul fonam de
conmpounds, which are useful for inhibiting /8 a oi d
stirpedofth 6t hoams. ’Eln@lsetlhwoclmte‘fmm hepresioup steparas th %

THE | NV
filteaton, W, F]} \gﬂg tor]lrxe '1?& ;&?g& Fl)l? g \R/II ﬁ[ugﬂ VLD give 81 g
(903BPsfBE ﬁaﬁpﬁmﬁucmtdnaﬁ‘ﬁ“ﬂme sphép 9849rvgea%ll‘ﬂii@@udy, 98.5%
substituted al cohols are provided. O her aspects and
ntages of the invention will be readily apparent
fromthe follow ng detail ed description of the
Eth’pﬁétz DPr&EpéhéElaf BESRRIrBIN-[N SHF3 TBtEtrifm&bm-mydwbgymethyl)-z-

nmet hods descri be herein E{ovtde r%utes to sul fonam de
(trifupea-methyoprranydtirrhenge-$tAMNARIE so provi de novel

St eRSyeflyl RidpRSHHRq2 (L), DA erﬂmdl)a»mddlae ke@@fsuspension of (2S)-2-

i ncl uding anm no al cohols. A thho? f a@ ng 1 acetat
-ﬁﬁl,ﬁhééhl@F%Jﬂﬁh%‘l‘%@E‘eﬂB&l)bb‘Faé'p&o é‘?ﬁiﬂ In 1sopropyl acetate

ad g@@ he dgirng'r@ l\xtaéc ﬂﬁreﬁg abcw;c 9@ ﬁb@fﬁ’r%%ﬁ §-r10'n'?hnu‘lc§Asr and then 5-

ereln
chnulr@thfiq:‘hene-d dnifonyl chiaidn€.q g5 22 um(ann’VaSrﬂddﬁ'é The reaction mixture

nbod t |
Wa%‘?@%@h%e%@s ‘%65“5 ﬂ?lé a‘frg ?18\?3&? o@g | PEHE ell%g?& gp the reaction
m1§HHQ OwhiehP BRI Solilo WREoIEL Y Tha Bido sagfﬁst Wéﬂd:tthéh kepaeated and the

kyl; R4 1s selected from anon o
orgm}qy@g%gwaﬁhﬁdewtg |ai§9]15t1on(oér_1®/ g@%ﬁ L) and 10% NaCl (10

mﬁ@éﬂ%ggidﬁﬁg%bfaa&&ﬂt&hs Tﬁ%}opﬁﬁgetﬁﬁ)lﬁ‘ﬁ‘(hﬁtﬁit K@lmL). The

nis Desi rab 1- et hyl benzyl, The
mmmwa\@rtb@reémﬂgd dowu o bt ol ot e osiesnal aphiras prses Hospheric
dl%;%%ggé F\ﬁflll? ﬂ'x (é ‘%ne} ym%{HeH?% éb'&&ts'o%gﬁ*c q{%%g (%)0 mL) was added
oVeE P10 1R xiuitex) duﬂﬁigwhmmine lsmlmds l'ommh. BAdtet thmlddﬁorskf heptane, the

bbbl AL ) 510 ADoK cone

R t ivas ARGt BlyTREhEON, wiistled with heptane
ab&htSlO (9§§Egk%§ gﬁ@%ﬂ%%nsslnc Ju%e %999 %%IC i's P

; lmL)s mpdiovendpied 4o stveld 15 s(67%nebisaredyst appp eff-whlte solid. 98

S’% I@bmwﬁggﬁngygﬁwoﬂ?%g?bgﬁ;: oméllleﬁ nor e

desirably, the protectlng group is 1- nethyl benzyl,

benzyl but on
ot h e?‘il 1&1’(1 911 ¥ ec tB cgglzoe é:?ﬁlg %138134 Ated ﬂgl%ﬂgby reference.
Whilsehdidveatiay had Hseea cfewﬁﬁbﬂrwm‘mfelnemtq patrhallam:mbodlments it will

al cohal  is of t fol | ow re

beapaEsa AR OB G L ade oS pgtaag fom RE spfit of the
inSHRE t Si@tnbaMREtiGs b intBiddso Fall edthesiiHersoopaoDihg appended

(CF3) nal kyl, (CF3)n(substituted al kyl),
CIM!F%)nalkylrhenyl (CF3) nal kyl (substituted phenyl),

and (F)ncycloalkyl and nis 1to 3. In one exanple,

R4 is (CF3)nal kyl such as CF3CH2, CH( CH3) CH2CF3,

CH(CH2CF3) 2, CH(CH3) CF3, or CH(CF3)2. In another

exanple, R4 is (F)ncycloal kyl, desirably

(F)2cycl oal kyl, nore desirabl p,(F)2cycl ohexane and

bi cycl o[ 3. 1. 0] hexane, and nDst deS|rany

4, 4-di fl uor o-cycl ohexane and

4, 4-di fl uorobi cycl o[ 3. 1. 0] - 3- hexane. In one

enbodi nent, the amino alcohol is: In a further

enbodi nent, the ami no al cohol is

(28) 4 4 4 trlfluoro 2 ([(1R)-Ipheny|ethy|]

T

str

oy e



enbodi nent, the reduction to the am no al cohol is

perfornmed at about -60 to about - 5 100C. hi anot her
weredvoapsent , the reduction is perfornmed at aboRCT/UDOT/@04090

about -100C. In a further enbodi nent, the reduction is

performed at about -8 to - 11C. In yet another

enbodi nent, the reduction is perforned at about -100C

The reduction to the am no al cohol is |ater quenched

using a protic solvent. By the term"protic solvent"”

is neant a solvent that contains a hydrogen source

(H+) that can 10. be released in a solution.

Typically, the hydrogen source is attached to an
WhdyTgksh CAAIMESD 18he protic solvent. In one enbodi ment,

the protic solvent contains a hydroxyl group. In

anot her enbodi nent, the protic solvent is an al cohol,

such.as efhmaetbbd fonprepdring dneamineidenhobrar sakt fecrepfpfipm an

solvent is _a.proti i.d. T iy I.Cqagk " ;
et bR dnl Sl il 140 bl M Bitestp o hydride
redviirke agdntl at shonin -60° thytowtcADYEL ¢ acid, sulfuric 15

aci d, phosphoric acid, acetic acid, trihaloacetic

acid, hydrogen brom de, naleic acids, sulfonic acids,

pr opz.oni CTRE ni¥thod AbRIHE toaclhiaks |, Whereircsaad antdnoester is of the

canphoric acids, aspartic acids, citronellic acids,
SUBEUse: et hanol i ¢ aci ds, hydrogen sul fi de,

met hanesul fonic acid, trifluoro&cetic acid, anong

others. la yet another enbd@ine , the protic sol vent

is a mxture of solvent§grﬁat cont@Rh hydrogen atons

that can be released in sol g#i @. 20 A nunber of

an noesters can be reduced and can be determ ned by
WRREEITGf skill in the art utilizing techniques and

knowkEgigfkylrortteaz@s t and in the instant specification.

Desirgg%g t he. am noester contains one or nore chiral

car bBn WP@F?PgﬂHWE”desirably, the aminoester is a
pr ot RE{ LRI RERIBE gropdonsieGhg abhydrﬁ%hﬁ 1eWtingleylt8id substituted
is an Nprotected am noester. |In one enbodi nent, the

loger Akt er is of the followi ng structure: wherein, RL

i s ahkyd sepdctlPRémlthe E?oubscoﬁsiﬁﬁﬁ’é BE LI, MAWTF; REsubstituted alkyl),
sel ected from anong hydrogen, |ower a I d

an
(Fubstioviaheol, (Giisnalkylkgbstiited phesaheertroeipelivbing

(CF3 ﬁgkgyk,(CF3)n(substituted al kyl ),

( CF3) nal kyl'phenyl , (CF3)nal kyl (substituted phenyl),

and (F)ncycloal kyl; and nis 1 to 3. In another

enbogi men t ] ] LS. 0f -0l L.aw 0 .

St ust ur o s bARRERE'o Lz, Wikl ahil alconol s of the
sthuehaef urt her enbodi nent, the am noester is of the

follow ng structure, whereig Rl, R3, and R4 are

defi ned above: In still anohher enbodi nent, the

am noester is: In yet a RUTt R e i ment, the

am noester is: In one exanplgf amet hod i s provided

for preparing an am no al cohol, or salt thereof, from
wheredti noest er i ncl udi ng reduci ng the ami noester by

addi gg_ '%ﬁﬁg-r . i i sobutyl al umi num hydri de at

abouii _%“Bﬁte%mg out lﬁf&)%%éjl n anot her exanple, a nethod

I's provided for preparing an am no al cohol of the

strugture:wherein, an anmn ter t I | .

strudht ur o TESPEh af MR BRI, gkl st s Afbobol sal is of the
stiiict@@r i ng Sul f onam de Substituted Al cohols Al so

provi ded are nethods for preparing sul fonam de

substituted al cohols. In one enbodi nent, the

sul fonam de substituted al cohalg i s substituted with

one or nore trifluoroal kyl groups. In another

enbodi nent, the sul fonam de substituted al cohol is a

het erocyclic sul fonam de substituted al cohol or

phenyl sul f onam de substituted al cohol. See, Schene 2.

In one enbodi nent, the sulfonam de substituted al coho

is of the structure: wherein, R3 is selected from

o - I D 1 Y | T L T T Y I I D 1 ~ A




I n anot her enbodi nent, the sul fonam de substituted
al cohol is of the structure:wherein, R3 is selected

wo c@mogsveng H, | ower al kyl and substituted | oweeT/ab091/004090
R4 is selected fromanong (CF3)nal kyl,
(CF3)n(substituted al kyl), (CF3)nal kyl phenyl,
(CF3) nal kyl (substituted phenyl), and (F)ncycl oal kyl; n
is 1to 3; R3, RO, RI0, R11 , and Rl12 are
i ndependent|ly selected fromanong H, halogen, Cl to C
al kyl, substituted Cl1 to C6 alkyl, ClL to C6 al koxy,
substituted G to C6 al koxy, and NO2; or R8 and R9; RO
and R10; Rn and R12 ; or R10 R11 are fused to form
(i) a carbon-based sat urat dtl g containing 3 to 8

carbon atons; (ii) a ca&peﬁ“ as unsaturated ring
containing 3 to 8 carbon atéﬁ?(ﬁgFoﬁ i) a
het erocyclic ring contalnlngRi Rd 3 het er oat ons
weelgeted fromanmong O N, and S in the backbone of the
ring; _wherein rings (i) to (iii) are optionally
subski-Rteexasrefined in elaguBst i t uents including Cl to Cb
al kyl or substituted G to C alkyl. In one exanpl e,
t he substituted sul fonam de substituted al cohol is:
The St hoThe ifeticebacconiihgteanysanead dlginsnietodd, aedtereie salrprotecting

r ot ed m noester by reacting a

g‘ﬂ&‘%@?éﬁ—%g tﬁ ﬁ\‘%ﬁlﬁe Pof N-prgt ect ed a?nl noesters

with a protic acid to formthe correspondi ng

N- pr tect an1noester salt. The desired di stereo r.

of the amiHBERIN EEPIANE 1Q 7y 636 PLFIRGH Liow RPren 1 is H and R*
isLCeRORYR. the diastereoneric mxture with a protic acid

to formsalts of the N-protected arninoesters. The

term"protic acid" as used herein refers to any acid

that 7 donatgs nieh4 RN 1 PBafrhts) whérel@kdi@bihid alRbRSIIIS:

acids can be utilized to coErert the am no al cohols to

the corresponding salt gnd Npclude, w thout
limtation, hydrochloricgCi d“&U fomi c acid,
phosphoric acid, acetic asjd, gnong others. The
desired single diastereoneg,eg tected am noester

salt precipitates fromthe Solution and is then
I sol ated using techniques in the art such as

filtgatio decanfin ot her Lbs' I t.he . i

si ngte di é‘i‘%@%ﬁ?‘i"gf‘kﬁg? cPRY° Se E°2f’ ‘é%ﬁrf’mi Sgld hydride
retiGcihgagentus diigpblutylaloatiman hydhideN- pr ot ect ed ami noester

salt can then be utilized wthout further purification

or can be purified using techniques known to those of

skil, i n tipe ndthed ddtoflifig @TRRFLAEBE clatnile] M Brfatthet @nprising
am noester salt is of the structure:wherein, RL is

quengling spidgedystion with p pratiq slye:  r om anong hydr ogen,
| ower al kyl and substituted |ower alkyl; R4 is
sel ected from anong (CF3)nal kyl, (CF3)n(subst|tuted
al kyl9. ( @bsymeihed aqsedipg to (51@113)% ahieyain said protiqgadyent is a protic
addgenyl), and (F)ncycloalkyl; and nis 1 to 3. In
anot her enbodi nent, the N-protected am noester salt
is: The N—protected am noester salt is then treated
with dj
am n%gst er ofn? ?tfﬁ%{ %’:cﬁ 0 mgg‘:; ?rgﬁrbo?’rve%gremrgm&%’?&}c %l%ésd
hw@kodtlderic heideirnacetaf &id to a chem cal conpound that is
capabl e of accepting protons. Therefore, the term base
i ncludes, without limtation, hydroxides such as
pot assium |ithiumor sodi um hydroxide, al koxides,
hydri des, am nes, anong others and including those
described in US Patent Applicayki on Publi.cati on No.
US- 2005/ 0272932, which is hereby incorporated by
reference. The N-protected am noester is then reduced
to the N-protected am no al cohol by adding the
N- protected anmi noester to DI BAL-H as descri bed above.
The reduction is then quenched with a protic sol vent
as described above to formthe N—protected am no

I R T 1 — T Y 1 e I R T 1 s I




The conpounds may contain one or nore asynmmetric

carbon atons and sone of the conpounds may contain one
woeoomoes2asymetric (chiral) centers and may tPUBU§00B004090

rise to optical isonmers and di astereoners. Wile shown

wi t hout respect to stereochenmi stry, when the conpounds

contain one or nore chiral centers, at |east the

chiral center of the /3-anmi no al cohol is of

S-stereochem stry. Desirably, the chiral centers

i nclude the carbon atomto which the NNatom R3, and

R4 are attached (the -carbon atonm). More desirably

the -carbon atomis chiral. Mst desirably

_caidBon dthemétbod peqoadingrigl claam @ whergin ﬁ@édﬁﬁ%‘i‘ﬁ §‘t1?”§}“t is ethanol.

Thus, the conpounds include such optical isomers and

dlastereoners as well as the racem c and resol ved,

enansi o rrﬁ?heaadzthyd perozdingde any ooeref elairas 1 jR 1 2. wherginggid reduction

tur reoi sonmers, and
lsﬂﬂﬁi §g®$@%%hﬁ%ﬁ%%%§%§% e salts, hydrates, and

prodrugs thereof. The term"alkyl" is used herein to

refer to Rot tra| = nd br an [ did

1 fat e Bed Aed e oY pRE LSRR 8 1EhHER Ed amino
alcBh&VE prépaged in(@ yield of dBout 9D to {Emut 935% C7, Cg, C9, or

C o), such as one to eight carbon atons (e.g., Cl, CC

, C, C, C, C7, or Cg), one to six carbon at ons

(e gs. C A nfethodBor pGe aﬁ(ﬁ@ arﬂfmxﬁ@)alcdhbl ofhe tstrubton:
carbon atons (e.qg., 1 or C4). The term

"l oner alkyl" refers t trn ght- and branched- chain
saturated aliphatic hydro arb gr s having one to
six carbon atons(e.g., Cph C2,]C3, 4, C5, or Ce),

desirably one to four carbpgcat gE;(e.g., G, C, C,

or C). The term"alkenyl" refers to both s
and il wethod cgp}aﬂseﬁ fqgaﬁgl 8,30 Wlﬁf’eﬁtga%étﬁ% gog owing structure

by%ﬁma%ﬁﬁﬁ{beg@ﬂw &il&fb@ﬁ@lﬂﬁﬂuﬁlﬂﬁ hiy@riéé ghdboaarddsno about -10°C
atons (e.g., C, 5, Ce, . Cr7, or Cg), two to
Si X carbon at ons (e g C HC3, C5, or Ce), or two
to four carbon atomns (e. o Er C4). The term
"al kynyl" refers to both $trailght- Ehd branchedchai n
al kyl groups with at | éasPhong\carbon-carbon triple
bond and two to eight carbésCatds (e.g., C2, C3, 4,
Ce,..C7.. or Cs)..twp.10 sij g., C,
1f§gs1re g Bid Boi y G PR BPRELE S C
or C4). The terns "substituted aIkyI

SUbfil P d o k%qycgﬂ)adlgg E@ﬁ@){ugﬁé of dhiaek fj‘{ i@i’ﬁ whichié

to a groups  as
an@i%%@d‘téﬁ@ (N- ft)téd’t@d by achirakprotecting @eowy tﬁ&'lthdr lmemptmsmg, prior to

ncl udi n al oge
roduE SO IR A ARERsststyERTiie SOpARIc S ditercomers of said N-

proflcRIdORYinbédter WRA ﬁgﬁétﬁd/ hoid So/ RS ddINgskoteeted aihptster salt; isolating a
aIk Xy, substjtute substitut ed

| kox
singlgRpsjossiarigtt ipsimramer, ShkDPEIAGURE S GRRyasiieh dalt wifh a baseto
digmde attached to any
foglglrdb%ﬂélng E&g?ﬁ?%?%de&fgﬁefa%t or al kynyl group provided
that the attachnent constltutes a stabl e chem ca
moi et y. Tb[%etn? %ﬁglﬁ/ Lny bite BBEEiRET & 16 iPwhich the amino
describe a car ase aturated ring having nore .
altblaol 1§I\bmommdaﬁuﬂmr snuprisingrhyidse gamating said Nepratejed Fmino alcohol
cIoaI XA i ncl r
sol§ DDA R OB Ersee Ay b A ERALkHE o TRk Sfocted amino
multicyclic ring. Desirably, cycloalkyl refers to a
ring having about 4 to about %scarbon atons, and nore
desirably about 6 carbon atons. The term "substituted
cycloal kyl" is used herein to refer to a cycl oal kyl
group as just described and having fromone to five
substituents including, without |imtation, halogen,
CN, OH, NO2, am no, alkyl, substituted al kyl, alkenyl,
substltuted alkenyl al kynyl , al koxy, aryl oxy,

1 . " g - o o I o o I




The term "heteroaryl" also refers to multicyclic rings
in which a heteroaryl ring is fused to an aryl ring.
wab@7iegoer oaryl ring can be attached to the arpCT/UE2997/004090
t hrough a heteroatom or carbon atom provi ded the
resultant heterocyclic ring structure is chemcally
stable. In one enbodi nent, the heteroaryl ring
i ncludes nulticyclic systens having 1 to 5 rings. A
variety of heteroaryl groups are known in the art and
include, without Iimtation, oxygen-containing rings,
ni trogen-containing rings, sulfur-containing rings,
m xed heteroatomcontaining rings, fused heteroato

alcobolt with mglfpnwgéﬂoraéﬁjméb%mﬁ%nqe&f& haserRrDt SRt
sul?éna!ﬁﬁﬁ%@@sr te %ﬁgl include, wi thout limitation,
pyrro pyrazol yl, imdazolyl, trlazolyl,
pyr|dyl pyrlda2|nyl pyr|n1d|nyl pyrazinyl
tri |nyI a ' ca L
38 A BB el B ke PO Womprisig
oxepi nyl , (a hi etsbmjnlng ot dmpﬂregxhser dferiefrategtegd| aminoester by reacting

a x%{];gp%n (98 ic,i?q%gqewﬁlgﬁg %6‘ %%g}(%feég& gv%:a%e)@%g rwlﬁ{hdi B%ltl’c acid to form a N-

pr&t6are@%annbester salyj noI [ nyI i soqw nol i nyI
benzodi azonyl, na

pyri dopyr$%i ny Peu 5%4 WW&F%’E%‘%?P£ q% d%b‘.”“h g|pase to form

anqm@g§edgggnﬁﬁgéﬁmsubst|tuted het er ocycl e" and
'substituted heteroparyl” as used herein refe

het er ocyc{®c ore%tr’@r%irvrprgmf& FEPPEYTER ‘{Sﬁn%fﬁl@ N-protected
arrﬁd és&érttU Elilgébdtzﬁh}nnrn Mrﬁﬁ% ,-6(@@ togﬁou{\@OPC&m no,
a , CyC kenyl , al kyn Clto
per f | uor oeky| qu@‘lchﬂftg bs rﬁ@‘l@}l&é ﬁém Rbwith aé}rpaec;@olvent
aryl oxy, Kyl (o5

0.(C 1t B Leubp e i gfecgd i E&ogg%{)ﬁﬁ &)¥ith a protic
acidniol fodnrgN-12aec€d amn@atsohbkgaﬂt) or -CO(C to Go

S e B Y R

unpEdtbi2d abditdrialcohelS@R; édl t o CiO al kyI) - S2-(C to

Ci b d | k
G S103t (1 oSl 01 ARy SRSy sy

cmm&etmttuégﬁbsaﬁéeedmasb/sumﬁmgtenups may be optionally
substituted. A substituted heterocycle or heteroaryl
group may have 1 2, 3, or 4 substituents. The term
"al kpgy" iThe Hﬁ&ﬂod‘@dﬁcﬁbtding@o clafies 17 or 1 BevieRig Ps,ﬁzldmase/solvent
where R is al kyl or substituyted_ alky g The t 5
systempisyselactsdoramhg gsappopeising of HetBHanppho lsee/tsgpm acetate,

H%g@basy%@u&sfd%m%ﬂ hapathyl SokstRtnbRAE&bLAIHR, 48h&RyT O
where R is aryl or substituted aryl. The

mpwphelin mnm@'ﬁe» and dapthydmapiphpling/talusne o t he SR
group, where Ris aryl or substituted aryl. The term
"al kyl carbonyl ™ is used herein to refer to the RCO
gr ouao whédite riethed atdoydingto guyené pfielaimal ki 19 whereinpail

e e e ke

"am noal kyl " refers to both secondary and tertiary
amn wh aIkJ
contgihin 41 gg?ﬁ%ﬁgﬁ%°£8&ﬁg5?%§%&%|
pﬁxﬁ@iﬁgasmd@ﬁlf&lafrﬂldéeﬁlistm&adialcbholp0| nt of attachrrent is
on the nitrogen atom The term "hal ogen” refers to C
Br, F, or I. Pharmaceutically acceptable salts can be
formed from organi c and inorgani c acids including,
e.g., acetic, propionic, lactisg, citric, tartaric,
succinic, fumaric, maleic, malonic, mandelic, malic,
pht hal i ¢, hydrochl oric, hydrobrom c, phosphoric,
nitric, sulfuric, nethanesul fonic, napthal enesul fonic,
benzenesul foni ¢, toluenesul fonic, canphorsulfonic, and
simlarly known acceptable acids. Salts may al so be
forned fron1|norgan|c bases desirably alkali net al
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am noester salt; neutralizing the N protected

am noester salt with a base to forma N protected
wa@edoioeseer ; reduci ng the N-protected am noestPCT/DF2007/004090

addi ng the Nprotected am noester to diisobutylal um num

hydri de at -600C to about -100C; quenching the

reduction with a protic solvent; reacting the

N-protected anmi no alcohol with a protic acid to forma

N-protected ami no al cohol salt; hydrogenating the

N-protected am no al cohol salt to forman unprotected

am no al cohol salt; and sul fonylating the unprotected

am no al cohol with a sulfonyl chloride in the presence

of a basewhakincsid pysfietion isperfémmadinrthesbsepreof silica gel.

nmet hod is provided for preparing a sul fonam de

substituted al cohol, including isolating one

di agher eoNky mefhod d¥c@iigaotangt oficlaims I7a0 23y wherett $aid) salfonamide

m xture_ of djastereoners of a ngro.téf@?)te nm _noest er
subgtited alsobel 5 SHBRNEY YO SO BIIT SRPEH IS RS or

salt; neutralizing the N-protected am noester salt

with abase to forma N-protected, am ngester; reduci.n .
t he 2% pr oT’é%f@&lO&’rﬁcﬁ@é‘é‘{)ge'io Y %&&‘ﬂ’@qt%t?@ 2%* Brbstein paid Sulfonamide

' &hol & & ths abvtnydeal um num hydride at -600C to
sug%]otnﬁtga- 008; quenching the reduction withsa protic
solvent; reacting.the N-protected dm no Al cohol with a
protic acig Twfofmp N-protected anj al ccﬁwIH salt;

hydr &5 i ngyHeSNdtQt ani R —4 2Nt 0
forman un mVéctgd a%?\%q'cohol sa o
sul fonyl ating the unProRected ani ng, 4l cohpt Wi tR* aR®

sul fonyl chloride in the presence of a base/sol vent
wigdtsihem sel ected from anong 4- net hyl

nmor phol i neji sopr | ;acetate, Hunig's

bas Rt B4 5 gt 14RO HCTHER )

mor pRD{d RR/cRRERRIthé btdRp cénsTBlinyy bf H, halogen, CF;, diene fused to Y

nmor phol i ne/propionitrile, and_4-met gyj .
Whﬁi’rghﬁ)ﬁ,ﬁ@ﬁ@%’@ﬁé@dlﬁeﬁﬁf’dé‘h&wglm Sl e, a met hod

IS W 064l 7 AL iﬁeﬁ_&?{fénﬁ? s@lestdh R Mg osip Rehdibtiigst C, CR® and

al cohol, including isolating one diastereoner of a
prwh@ﬂe@antnﬁ%&%m@%ﬁéacti ng a mxture of

di as i ; Ta

pr ot o SOREE fm e B A g T O T N, sl NR T,

neut R&ls sellevged fremNhp gotupatonsisting nbHs halogen| €1 @i Gapllayl, and

se to~for .protected am noester; reducing the

s“&gtb?l dg%l{e%d@%%k dester by adding the N-protected

am nBéid ededtad fioimsthb gtodpaionsistivgrofilld 1 de Catalkyd 0@ Goto Cs

ago t .-100C; quenching the reduction with a protic
°y§‘?"\l¢&h; reacting the N-protected amino al cohol with a

pr ot RE, RYIRIO IR f @id 2 ¢ pdlepacicady actictod Ftoowited greap tonsisting of

E oG 10 B AR € MRl BRL 8 Lt o

C§51|[kff,99ydllﬂtﬁfpg; (_gﬂge unprotected am nof al cghol /vvi It h a
sul fopyl chlogide_ih the presence, of a,,base/sql vent
syst BﬁqanMFEr 815 Ang RéJ]?t}FF'éfﬂ§~I%ZPF3§O ﬁ‘%f”ﬁgr"\f% tp gorfrhe
absence Of(igp r ot £ekbOMlbad sIRIPAtEd SnlicBRtaBhiAR S to 18tashdrl dtoms;
a further éxanple, a nethod is provided for preparing
a sul fonadidle suearbon-hessd vasaiBrased ring cPRGInARE P 4o P £ATHoy atoms; or
one di astereomer of a N-protected am noester by
reacting a m xture of diastereoners of a N-protected
am noester with a protic acid to forma N-protected
am noester salt; neutralizing the N-protected
am noester salt with a base tg.forma N protected
am noester; reducing the N-protected am noester by
addi ng the N-protected am noester to
di i sobut yl al um num hydri de at -600C to about -100C
guenching the reduction with a protic sol vent;
reacting the N-protected am no alcohol with a protic
acid to forma N-protected am no al cohol salt;
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m xture, whereby the solids dissolved. The two | ayers

were then separated and the organic | ayer was washed
wowao/og80eol uti on of 10% NaHCCb (10 ni) and 10%¢&TK2002/004090

m.). Heptane (10 nL) was added to the isopropyl

acetate layer (about 10 nL). The m xture was then

distilled dowmn to about half of its original volune

under atnospheric distillation. While the solution

remai ned at about 80-90 OC heptane (10 nL) was added

over 5-10 m nutes, during which tine solids forned.

After the addition of heptane, the m xture was cool ed

to 20-25 0C, stirred for about 1-2 hours, and then

further diif) eda hetealyulic Bag God@ning 1 1o Bbgteroarpras sele¢tgd from the

was then collected by filirati . W th heptane
grqup WE?‘,SE%B%\yﬁq-aBP i%g‘& d{’%*"&%b%‘%‘?ﬁ%‘é%%?% of the

product agh@sinfihgsvd togiip@ké dptidfllgrsehshittd®yplitd 3 yubstituents

and >99%chiral purity. b LC | .publications cited
comprising C1dpdes Al ar isl'}h%‘é‘?%d ﬁ&%pﬁgb%l'ed herein by
or h phefmeReatically dReptaBle AN HNdrats, igfrobrRthe@str i bed with

reference to particular enbodiments, it will be

appreci ated that nodifications can be nade w t hout

depayt i Norfhd QI ERIdidd toUlaild 184, VAYREhi safl sublémbmide substituted

nodifications are Intended to fall within the scope of
aloohel isppended cl ainms. WHAT |S CLAIMED |'S: 1. A net hod

for preparing an am no cohgl, or salt thereof, from

an am noester conprisi ed'c_i_}(]g sai d am noester by

addi ng sai d am noest a hydr i ng agent at
about -60 to about ¥100C 2. CThe t hod according to
claim1, wherein said am noestl(_e the structure:

r
wherein: RL is alkyl or benzyl 3R igzé prot ecting
group; R3 is selected fromthe group consisting of
hydr ogen, |ower alkyl and substituted |ower alkyl; R4 .
i s s28. ect Elie fethnd nsorgingite dains 24+ Wheyesr saidsdfonamide substituted
akgogggsn(subst ituted al kyl), (CF3)nal kyl phenyl,

nal kyl (substituted phenyl), and (F)ncycl oal kyl; n
is 1to 3. 3. The neth ccérdi_'ngto claim 2, wherein
said am no al cohol is pf }‘ SstNycture: wherein: R2-R4

are as defined in q 7 a)l The"™ g6t RdmHaccording to
claim 3, wherein said am no zﬁ coholl_salt is of the
structure:wherein: R2-R4 are asatef| in claim2. 5.

The nethod according to any one of clains 1 to 4,
wherein said protecting group R2 is a 1-nethyl benzyl
group. 6. The nethod according to any one of clains 1

'to 5, wherein R3is Hand R4 is -CH(CF 3)2. 7. The

nmet hod according to claim®6, wherein said amno

al cohol i s ' :

clains 1 ?‘ge %}et%cg?‘el %‘ilggf%&%%frj‘%lg%n% gdﬁ{:&llsﬁ %ééeiﬁtsaﬁds

hydlirgeplatiby isaperformenh wighla catelys®. The nmet hod according to
any one of clainms 1 to 8, further conprising quenching
said reduction with a protic solvent. 10. The nethod
accopi ng The nedthbdm&ording tehmy sH¢ldingy DT tc2G oblveeein safl wprotected
protic aiiq.,l The net hod according to claim 10,

ammeadsako %?H‘sﬁ%cﬂ‘? U i s hydrochloric acid or
acetic acid.12. The nethod acd@rding to claim?9,
wherein said protic sol vélN<s hanol . 13. The net hod
according to any one of clai 1 t¥12, wherein said
reduction is performed at aB8uR®-20 to about -100C
14. The method according to any one of clains 1 to 13,
wherein said am no al cohol is prepared in a yield of
about 90 to about 95% 15. A ggthod for preparing an
am no al cohol of the structure: wherein said nethod
conprises reduci ng an am noester of the follow ng
structure by adding said am noester to
di i sobutyl al um num hydri de at about -60 to about -100C
and if desired converting said am no al cohol to a salt
thereof. 16. The nethod according to any one of clains

A a Ar—- * 1 T T Y e




acid to forma N-protected am no al cohol salt; (f)
hydr ogenating said N-protected am no al cohol salt to
wo osomogge2unpr ot ect ed am no al cohol salt; and (BJT/US2007/004090
sul fonyl ati ng said unprotected am no al cohol with a
sul fonyl chloride in the presence of a base/sol vent
system 19. The nethod according to clains 17 or 18
wherei n sai d base/solvent systemis selected fromthe
group consisting of 4-methyl norpholinel/isopropyl
acetate, Huni g's base/tetrahydrofuran, 4-nethyl
nor phol i ne/ acetonitrile, 4-nethyl
nor phol i ne/ propionitrile, and 4-methyl
nor phekdin B taali Rénee aR@efinfiddnmwidtilngdl according to any
one of clains 17 to 19 wherein said sulfonylation is
perfornmed in the absence of protection and
depngt ectitRinéthed accatding kb eldimt 27 eviecsio saidngpratectad amino
one of clainms 17 to 20 further conprising purifying
alcghelpali$'f onanmi de substituted al cohol , wherein said
purification is perforned i nHChe absence of silica
gel. 22. The met hod accdidi $ﬂy of clains 17 to
21, wherein said sulfonan1d;i§?ge tuted al cohol is
substltuted wi th one or nor rlfluoroalkyl gr oups.
23. The net hod accordingF%% an§3@f clainms 17 to 22
wherei n said sul fonam de substituted al cohol is of the
structure: wherein: R3 and R4 are as defined in claim
2; RB.is Helmethed sccamingte gyefslame d730i28gwherel said sulfonyl
al o di ene fused to Y when Y is C, and
chEEE@??PEWS&“HPaﬁ% fused to Y when Y is C W Y and Z
are independently sel ected from th&®roup® consi sting
of C, CR6 and N, 'nﬁh 5ok
C, X is seleps ro
, and NR7; R6 is el,emte
H, hal ogen, Ci o € al kyl, and subst'tutq @ to C
alkyl; R7 is selected fron1th@rgroﬁb con§§st|ng of H,
vﬂ%%iho C alkyl, and C3 to Cs cycloal kyl; R8, R9, R0,

T and R12 are |ndependently sel ected from t he group
CONSRY WY, Bf XHandhRf oB&nare @ denadsingladipt 23.subst i t ut ed
C to Calkyl, G to C al koxy, substituted G to C
al koxy, and NO or R8 and R9; R9 and R10; R1l1l and
R12:30r RIRe awthddldccarding toselding 395 whereir $ajd sulfonyl chloride is:
car bon- based saturated ring contgning 3 to 8 carbon
atons; (ii) a carbon- basedlun tu atid ring containing
3 to 8 carbon atonms; orél cyclic ring
containing 1 to 3 het er@at on® sel@cted from t he group
consisting of O N, and S in the backbone of said
ring; wherein rings (i) to (iii) are optionally
substituted by 1 to 3 substituents conprising Cl1 to C
al kyl or substituted Cl to C alkyl. or a
pharmaceutically acceptable salt, hydrate, or prodrug
t hereof. 24. The nethod according to claim 24, wherein
sai d sul fonam de substituted al cohol is: 25. The
nmet hod according to claim24, wherein said sul fonam de
substituted al cohol is: 26. The nethod according to
any of clainms 17 to 25, wherein said hydrogenation is
performed with a catalyst. 27. The nmethod according to
any of clainms 17 to 26, wherein said unprotected am no
al cohol salt is of the structure:wherein R3 and R4 are
as defined in claim2. 28. The nethod according to
claim 27, wherein said unprotected am no al cohol salt
is: 29. The method according t,g any of clainms 17 to
28, wherein said sulfonyl chloride is of the
structure: wherein: RB,W Y, Z X and R8 - R12 are as
defined in claim23. 30. The nethod according to claim
29, wherein said sulfonyl chloride is:




