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c) Rlis pyridin-4-yl; d) Rl is substituted pyridinyl;
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fff) A conmpound of Fornula I-4vhich is
N-[ 4- di et hyl am nonet hyl - 5- (| - net hyl cycl opropyl ) -
t hi azol - 2-yl] - 2- [2 qu@Wo 4- (?ﬁpyrldln 4-y{7- i m dazo] |
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?ﬁ Ianlnocarbonyl G - C6 al koxy, trlfluoronethyl
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d|nethyhaeﬂmdeﬂhﬁxwﬂ;phenoxy, tolyl, halo,

nmet hyl sul f onyl, di net hyl am no, diethyl am no, cyano,
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nmet hoxy, nethoxyethoxy, or nethyl, 3,4-

di nmet hyl i soxazol - 5-yl - am nosul f onyl ,

t et rahydr opyranyl, tetrahydropyranyl am nocarbonyl,



substituted wth am no, pyrrolidinyl, or norpholinyl,

or 1-2 substituents independently selected fromthe
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al kyl )sul fonyl, nitro, -sulfonyl(CH 2)0-4NR 2R3 , and

- carbonyl (CH 2) 0- 4NR2R3; and-R6 is phenyl, pyrazolyl,

thiazolyl, isothiazolyl, thiadiazolyl, or isoxazolyl,

all of gﬁ'ggrﬂ Qrgcqpﬂarpﬂally substituted with 1-3

substituents i ndependent|y sel ected fromthe group

consi st fisgl,ad, 314;C6 al kyl optionally substituted with

hydr oxy pi peridinyl, or
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di Agd an ff@;gﬂ rﬁg@,comp@HBdeplp@epied Mathe structural formula IB:

nmet hyl sul fonyl, di ne y o, diethylam no, cyano,
C3-C6 cycloalkyl opt i substituted with hydroxy,
met hoxy, nethoxyeth n& lB# 3, 4-

di net hyl i soxazol - nos I¢gMyI

tetrahydropyranyl tetra yFaninocarbonyI,
C2-C6 alkylcarbonyl, nnrpholrny carbonyl, and

pi perazi nyl carbonyl; mm) A conpound of Rgl ai m 1
wherein R 1 s 3-pyridinyl which i8S oﬁﬂfonally
substituted with -(CH 2)0.4NR2R3 , C @& C6 al kyl
optional Iy substituted wit o, pyrrolidinyl, or

mor phol i nyl, or 1-2 substi %@WE‘ Bhdependent Iy
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hal o, al kyl fonyl, ni'tro, -sulfaonyl (CH

2) 0- 4NRRiﬂs seleatasﬂ fr@ralrtbeW%@D@l@rnmuﬁ?ﬁﬂa@hemd?mﬂdyl
;Sot hi azol yl, thiadiazolyl, or
| SEXSQ%WFHA h\tlwl’ chr e opti onal |y substituted
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group consisting of G-C 6 &k tionally
substituted wth hydroxy, diqggpylanino, pyrrolidinyl,
pi peridinyl, or norpholin sC al kenyl optionally
substituted with dinethylam nocarbonyl, C -C 6 al koxy,
trifluoronmethyl, difluoromethoxy,trifluoronethoxy,

1oty et BOBLRGIo IR cbBlilng BEtidd ol
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3, GYQP Yh?V‘F'QBB(‘ME’(HWJ'SRITWan'@é’WQMHyR, -heteroaryl, and R™-
teh%&m%%yﬁmﬁranyl tetrahydropyranylaninocarbonyl

boq¥ nnrphollnylcarbonyl and

a}h _perh azbn mdua ’gdgethmrareﬁe(},oﬁﬂ)@ %jomf—r\r:m(mﬂ)@r‘)
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CORDRIShPbf ARyl Which is selected fromthe group
consi sting of HG and HBr salts; and Pp) A compound

of For niR & selantashirom the gueiwn pensistig of 1t will be

under st ood that the above classes may be conbined to

form addi ti onal preferred cl asses. Anot her preferred

cl ass of the presgpt enti ot s conpounolg of Fornul a
(8

[1: (H) wherein: Ns 2¢pyr|ddﬁ |_optionally
substituted wth- ( Pﬂ 4 or (b] Kenyl |

t hi enyl thlazolyl 1gazlély Rls pyra @ Ay trlazonI
oxazolyl pyrrdrnyl NR'Oxo- pyRidiaid | or~*pyri ni di nyl ,

all of mhrch are optlonally substltuted wth -
(CH2) 0- ANR2R3, Cl1-Ce al kyl optionally substituted with
am no, pyrrolidinyl, or norpholinyl, or 1-2
substituents independently selected fromthe group
consi sting of Cl- C4 al koxy, halo, (Cl-C6

al kyl )sul fonyl, nitro, -sulfonyl (CH2)0-4NR2R3, and

- carbonyl (CH2) 0. 4NR2R3; R2 is hydrogen or Cl-C6 al kyl
optionally substituted with hydroxy; R3 is hydrogen or
C -C6 al kyl optionally substituted wth hydroxy,
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Anot her preferred class of the present invention is
conpounds of Fornmula Ill: wherein: Rl: is (a)

wa2pprooconyl optional ly substituted with-(CH 2pCc#NR2MR8106333
or (b) phenyl, thienyl, thiazolyl, imdazolyl,
pyrazolyl, triazolyl, oxazolyds pyridinyl,
N-oxo-pyridinyl, or pyrimdinyl, all of which are

opt i onaRPys Subwlﬂwt%ﬂtu@rﬁ@ndeb@h@ént@ 4ieeiaa, fchn‘tﬁ@ group
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rCﬁﬁ$I§ phi halggen, alkylipioxy s -PRFerehde®)-y-CN,

ar isting of Cl- 4 al koxy,
haI 0, ﬁ@i)f'cgmﬁ@ 75@@0 E{ls) nitro, -sulfonyl (CH

2) 0- ANRREBis sﬁleletedlfmﬁll’he( W&ngrof%and alkR; I S
hydr ogen pr Cl-CG6 al kyl optionally substltut ed w

hydr oxy R 'Ris § eﬂ?@ﬁ%@#‘%ﬂ"‘@l’ eansigtiog of diheal '6¥|af|4'<8f03|ky|' R®-
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rro |nyI rogen
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 neusBrBECHI BuarprtoB Gl R PRt Gric kP NERSIOF anedR™

W BRINRB-Gahst i tuents sel ected fromthe group
consi st qg of halo, anmino, nethyl, trifluoronethyl,

and ni t Fo? isdridalkgl, flgor(oajkmlrnsmﬁeahkylaﬂe'ﬁ hydroxyalkyl-, aIkyI-O-

oy PIAPIHAR S AR B NP} OB 221 ™
t hl adi ar3? ghd R1é QK@iﬂdebbndéh’dly sélewitidatoriite @%upa@hémlng of

substituted wt bstituents independent|

ser'e@il%/aane@wlpﬁ&ybm% @Bﬁsﬁ tpgrther arg1(GeCealalsyl and form a
ophhg% é* mesmﬁé & a{&mmmm %’spgnyl t%%&no

pyrr per dinyl,
aI kenyl R ano Flaye maia&pbndenmdseiebﬂed from the group consisting of

i PR ARESo R 10l efen gt “0-acl and S8R

d' met hYRahhH@WB'@?‘é/lndé'b%ﬂeéb{tl éélbb,‘ﬂed e grotipaconmsélng of

nmet hyl sul f onyl, di nmet hyl am no di et hyl am no
OBlh@lW:BHﬁ(l kyl opt |honal |y substituted with hydroxy,
met hox 0X oL, Ne
a g o i 2Rty RlaRied, rppyipe oroup consisting of CH
t eqhamNdr opyranyl , tetrahydropyranyl am nocar bonyl,
C2- Co6 alkylcarbonyl nor phol i nyl car bonyl , and
pi per azM§Pch2BoMyh: or pharmaceutical |y accept abl e
salts t f enbodi nent of the present
i nvent i gﬁélﬁg %3%(%Eﬁd of Formula (1V): (1V) wherein:
RL: is (53)1230qrr41donyl optionally substituted with

Cl-Co al - 2) 1- ANR2R3 h |, thi |,
t hi azoIaW tb%lpé '%(%H‘%IIthth d)sagof glb)er Z%I yl, e
triazol Yre doﬁ{ﬁ&ﬁ@!'syd Fo?if@?éé'N br ?bl\mﬁf@qB'éﬁn %e useful as CCR5

pyridiny yrimdiny ich
opirihdpitdrs ﬁné um)the treatrdenti ard pr(e@ehﬁc)rﬂeﬂmﬁé%e@aﬁscﬁated with

su i nde sel ted fromthe group
cogzglﬁ gt%fm O%?}X'e U1 koxy, hal o, and
(C1l-C6 al kyl) sul fonyl - sul fonyl (CH2) 0- ANR2R3, or

- car bonyl (CH 2) 0- 4NR2R3 R2 is h drogen or. Cl Co6
al kyl ; R3 is hydPetailed PpsarptioniGi T enti

bsti t iyt

SUDSt 1 5 S S ers PORFBS 'Hnsé'ds&? RipRyfiny

or piperatiné coiipounts RhichdrRpresarted pgaithetural Forrhia 1A or
irogen to which they are attached forma

B cﬂn%Ph@ﬂma%upéalima%ﬂptawﬁﬁ@#a%qﬂwﬁe @prstenthergof, wherein
su rpholinyl; R4 is
t hﬁw}tzv%ﬁ#&qpﬁie& Bsg}e% f%%!))/?d g([g(rﬂ%henyl optionally
substltuted 1-2 tines W|th halo; nis 0-4; R5 is
C(O NHR6, OC(O NHR 6, NHC(O CH2R6, or NHC( ONHR 6; R6
is phenyl optionally substituted with 1-3 substituents
i ndependently selected fromthe group consisting of
hal o, C1- C6 aI kyI CI C4 al koxy, cyano, di net hyI am no,

T T . T




treatnment of cancer is known in the literature, see J
. Rak et al. Cancer Research, 55:4575- 4580, 1995 for
weoexeshe92 The rol e of angi ogenesi s in cancer hasThseme/006333

shown in nunmerous types of cancer and tissues: Breast
carcinoma (G Gasparinin and7A- L. Harris, J. din.

Oncol , 1995, 13:765-782; M Toi et al. Japan. J.

Cancer RﬁénothéB@ﬂmbo&ﬁnWﬁwr]étﬁ@urabIo@l%ﬁ lAgar ci nomas

(AJ. Dickinson et al., . Urol, 1994, 74:762- 766?

col on cBfds a@ﬁa@d(fnonwh@lm@ eonsisting il gady(C1109alky

Wit ek b 5eptlod ) REBraiFEabsttiBER ey Gagjo. O+

Pr ELRIKBY(OF Oty (©ﬁb1@)¢?doémyb @CwS)ﬁpélbélk‘?((BPCe)lalkyF

tregt nent ;by co und? present i;nventio

i n& mﬂﬂ RAENYIge-Gaiaiey cEiqzmt@roaéylaaﬁd Rgé?ﬁtemrylfﬁr(}e)alkyl-
t t

oot DYEPURHI ihelars O O = PN AR

br east , Rﬁr E%tl%et and R sre mﬂdpemdehttyrpekemmd from the group

hepat chl ic (e.g. ovarian), Kaposi's
saPe/stin f}%(% f?q%ﬂIBVEd. ng astrocytonas,
medul | otést’s%ga@efed R 1FEG6G eoRadtinget orectal . head

and neck cancer, melanoma, chronic I'ynphocytic

| eukem a, nulti pI e nyel oma, acute nyeloid | eukem a
(AM.), chronic nyel ogeno%ﬂ eukeﬁha (CI\/L) mall7| ghant
nmesot hel i oma, nyel oqlv%pl stlc S hdr one" 16e

pol ycyt hemia vera, thr iuc , gast ancer ,
and renal cell carC| | ed art wi | |
appreciate that the i nt r ahJBtl 0 1ef rR1§| N
substituents will create asymretry |n the conmpounds of
Formula | . The present invention contenplates all

ti d f. t
S areor B lie 20 % Biatndiftinds indenanteaRLSsiefa o te group
f oesmdisting of aeﬁalebéh 0@1L®6)arkw éorim%lk@mer -cral locpyre,

or diastereonerically pure ena&tl Q%‘erl ¢ and

st 6HBEI(QdmeeNe GirlzB(Qr)esCF

st er eoi r [ c e h
comonch B el e gl @e%tnéiﬁtéﬁb@% b (B Rl
met hodsR'Siscdelected Glont te gloapecdhisghingestito, f(ﬁa@é‘-)alkwu' d
chronatograﬁﬂgﬂgr Lcrystallizing the conpound as a

chflv@ro(safGe IRExarVkRanfia)@lldr R aheteseabbol Gofrelalub 45

I
ST SRR R iy oy oo
CaGéGy)StB b?femaﬂyl -B(0y)R, MES R )+$(Qeym(ﬁeﬂe¢alkyl C(0)-, (Cs-

o WA G T BGR(CAHRISCRYE BFethdGrCaalkyt

| NKBRE(ON- a@gg%?mqqr@@ of the present invention are
basesbanq salts such c)orrpounds may be fornmed with

| nor ganR: tsrH oGy b6 )elkyt ifloro(CorCanliith) (€3-Cia)cyainatarl(Cq-

oo EelAMle rul G- Bl (Rl (el ki, @ Cojalkyt-0-

' NZE0Y- (@1-OBikyR orﬂﬂ\f(RéI")gw%xyC(eryp OYCE C?@II(yd}—aCtl ons as

shown in, he fqgllow ng schenmes, In addition to other
st andar &' nﬁﬂd ﬁu are tdependenty selrRpierem thegroup consisting of

[i t BN,

pr Iﬁ&gbr@@gﬂ %hese@c%gﬁﬁdm%f%?g{ CIar e ngIetI]elrr%re é%z
by CeJadkyd @amddont s fingstvitH tioe niisogemyatpar to whichrthey are shown
sub t| tuents enployed for illustrative purposes. The
fo? ?fg schenes are used to prepare conpounds of

For mul aRh5 wheres Ba I@eﬁ@ﬁﬂ@)ﬂ‘?ﬁ@gﬁﬁr Bl abeIﬁJpﬁcon&stmg of

Unl ess ot herw se I ndi cat l es are as
pr EVi-Cyklkyl desdlogen. NS{:hBIe?e ~-OH( AQy 3, HRCHE e&-ao@)and -OCFs3;
conmpounds of Fornula | may be generally prepared by
reaction of an amne (AA) wth a carbamate (AB), a

car banoyl chloride (AC), or an aryl isocyanate (AD),

all of which are commercially available or directly
prepared by rret hods knovvn t ot hose Skl I I ed |n the art

N Y — o o o



Al ternatively bis(pinacol ato)di boron, CDI, R N X- RMCH
2VCO 2H + HZNFR 6 X-RMCH ) n- CONHR6 * P KOAc, Pd(O,
weRasshexp23 (A0 Pd(O, K2CO3, Y-RMCH 2VCONHR BCTHUSZ0)$/006333

or (AK) (AN) di oxane H20 (AQ A Pd(O catalyzed
cross-coupling of (AJ) or (A-w th a phenyl boronic
acid that is appended with an al kyl tethered
car boxy Ri'€isasdl6tea Fraph mee§ro% @Hshting'd\R¥es, HMNDandlhe
car 96”9{' ate group is coupled to an am ne using

BAdir ¥-:net hods wel | -known to those skilled in the

L LR AR B i

st Hrglat (Crekfalids; before the aryl group |s coupl ed
tothe im, (gazo[l 2-a]lpyridine ring I S case

haI i de EubStsaleEad f'@rﬁn theegraup) CC@]S&EIBQ(Q“F@?ﬂ%)Q%WVE?'Pé@r

L CRI R G EI R nd 8ot BNR LA PECE Rofh), RiyrEhvtary

ocarypramx:l bhéterdamghsi ti on of the im dazo[l, 2-a] pyri d| ne
ring in

carri edF"ou’tS Stedegﬁggondm?eé@%’l %l' @g‘gﬁﬁ%aiﬁgalk?h fluoro-
Pr QY)- 9%'%'-‘3'Rgcdf&’*eég-ﬂeﬁlgﬂhméteroame é@[dﬁ@%&??m’t@alkyp

For nul a | repare shown 1 h

UnSé@s) mM%ﬁ)alhwk&(ﬂz}d fluatd(Cy<Ce)allsyleS(Qu)e Risaryl-S(O2)-,

PR B R ERT B Do A G RTRC R 18- ©

l segmaptarkyr @xdt)h ﬂabﬁo(gﬁ CehalRyISC@ Y| RYafRCO)al(ClAY)alkyl-

crosscoupling at the 3-position

a

8%‘13“% N(Q)di ne (AK or AJ) with an
aI cohol
aryl grglsj%jﬁ&aga%ﬁ M@éﬁ@po%SIeﬂﬁgQEL lfﬁ?’érpﬁo{h%rﬁr&ﬁ%bﬂsrsmgof CH
I maddNy[ | , 2-a] pyri di ne can be introduced by a second
Pd(O coupling any point as shown for the ureas.
Conpountld Qf"F%’?;&ﬂfg | where Rl is pyridonyl, methoxy
substitgted pysislppy! an®r di (substituted)am nopyridnyl
may be prepared as shown is Scheme V. Unl ess
ot her wi bisdl,ihdi erdied, all ot her var| ables are as

previ ousl efi ned e V_R5 yl am no group
o be Ml B8 eaieh Jral e 91 S Pbfme | ¢
subst i t i aesthef efbddirh&et, ahthe Q:b'mrﬁfdhdlfbf(sﬁ%btdr@l for@lufh IB,
(AT) at _the end of the synt hesis. A simlar strat e&Mb
r

usi ng al¥ i selpptagdifomyibe grefir eangigling ofalrican%(r(}r;@e)a

The arylt bt el BoRdhe o FoRishRr MY, L LPalqELG -
asCHIy R4l €05 Ol oy laals zeem@)cvaualky(d-ce)ralkyl-

Sch d
B i Sl T SOt o
t h 2 12 13 14
[ m'edg;)c; Q 2 yri g?ﬁrgz\ﬂ@&q Wg?oér '\%N(R XRT)
br ono- 2R6 rla?rd?rﬁarmyR e ||rdie1r>rendewly webbtead femdhdaroup

ren st G GiGRRIYE s the v oatti ons previ olsly

descri bpd iSsdlesrRdtémBhe Graup eshistidyr ol ysis (A vfi
Conmpounds fromthe ami de class may al so be prepared as

shown in Schene VII via the Pd(O catal yzed aryl ation
reaction of 3-H imdazo[lzi12, ]pygidine internediates
(AH) or (Al) with a ot\e ctegf ) bro pher@ acetic
acid ester (AX) to forjntjpe cquphed aci d . The
tert-butyl group is t abl, ster protecyl ng group
i ndi cated as PG which’i sRsauﬁseq at Lyqdk'€ayved under
aci dic conditions. The anide (AN) fay then be forned
usi ng either oxalyl chloride/DW to forman acyl
chloride in situ or using the coupling reagents
DMIMM NWM or HATU/ di i sopropyl ethyl am ne. HZN-R 6

Br - RMCH2VCO 2H + H2N-R 6 Br- RMCH2X1- CONHR* (AZ) )
Pd(O Br- RMCH2X1- CONHR6 + (AH) or (Al) (AN) (BB)
AIternater The am des (BA) are prepared from



may be protected and then deprotected as necessary or

desired. The skilled artisan will appreciate that the
wonoeis®oidImg groups may be renmpved at any conveRCEMIS2006/006333

point in the synthesis of the conpounds of the present

i nvention. Methods for introduei ng and renoving

ni trogen and oxygen protecting groups are well known

in the @is152ar F QUbSHMAHE mdegéﬁﬁaﬁtlyaﬁéllewdcﬁfrom the group
Protective Groups in Organi c Synthesi's, 3r ohn

W |cepslahrag sbHis hakgrny (6« Ce)altaht(En-Ce)alkong)- CF3, -OCFs,

G O DD ERES AN W ER it es ar e

l nt r oduaéei id Seleeteddrarh ltﬁ@grou%rmamgcw Hl‘andr(d)?fCé)élkyl
steps regyired to produce the conpounds of Fornul

can be 5% &%@ﬁ?"egﬁmtﬂﬂ%gﬁ%ﬂ‘F@lﬁ'ﬁmg&fﬂﬁoﬁ%oc@dkﬁb

L)
fi@??ﬁbzﬁ)?'ﬁ@esﬁ?w AeRC R e RS ECREINR. (-
Al Bl SO 04 4 Pyctesiigh-S(005 Rt €)aIBSAE,)., Ro-aryF

o SUREF. B BRtIBPOF 0. N HB sl s Botarak b Clo)-, (Cx
P eg ﬁ%{?{m& WJC t)ﬁqlfugﬁ?‘(@ EC% orid ‘?’EAF%CS;L (Cr-Coalkyl-

ButNH fffryluNHr@(EQ) -MVB (ES) - Electrospray Mass

e T@Wﬁaméﬁaﬁwé%[uor%’wé’f@ﬁ (G apdoyaigaky(Cr-
Di impydimid, ny@my@@n-@wkyl- ms'ié’lkyml(ﬁz@@myc(%@%l -O-

dlchloronetha di oxane;

- B0t R G iahyan MR RS- C RO s Emalloh: - Lanesson

pnenyl) .. 80 neee BERERRLY, Relesied o tng arayp eqpsiting of
Li mu(om%)alkwmm@éL@m)mlodWﬁ or RE3 ampeu‘btogetharme (Co-

oI BekToRM 2 S0 ER AN o desPatORELa Whlsiipere shipwn

fI@ggch@$SN round bottom single neck flask; SiQ2 -
silica gel Et QAc, AcOEt - ethylacetate; ESIM -
eI ectr oﬁor ap\d||%ﬁ|azeuﬂdﬁpeiﬁdsstlyspelectaﬁimmhe IgPb P cohgigling of

" St b Bl YR8 S oS! B B
2 Di CyC|RjﬁQNM|R1I§|%\®§ mme“pfénaen@y seleBRId M- the'@r@u;ﬁ’ﬁ@ﬁéﬁétmg of
Pd TPP)ﬁa- t et raki s(tri phenyl phosphi ne) - pal 'adi un(0) ;

Wi met hoxy-[ I, 3, 5] tri azin- 2-
KL ?\/thgﬁi m%%‘% ?{\’i{eﬁggé%r{twge@%&’ Foffthd YL consisting of CH
Azabdotri azole-1-yl)-N, NNN N -tetramet hyl uroni um

hexaf | uor,ophgsph te;_NNP - 1- Methyl-2-pyrrolidinone;

PdC 2(d;5‘|d§¥) HEch o7
r- Bi sy(idip he y4 gpas no) f errocenepal | adi un( 1)

dICh|0er B g orone?ﬁgne conpl ex; X-Phos -

2- Di cych &Ehex@,Pbodphi no-

2',4'",6 i-1-pr. | - - bi ph .. N -

| - Met hyl""'ﬁz‘I tb?:ﬂrg{"gg?ﬁﬁ%ﬁ’gﬁe’bbg? 62‘%55 g{/Zt al yst

1F’al | adiim BhEtHdE @XisiRIima&At, W AhBLoPhp SATIRT; stiticRRal Rrinik 1A
5- 0618 - %uiSyR -phemyl( t ert - but yl - di met hyl - si | anyl oxy) - et h

yl']

1 5- P a Lo eRE 3 dog compayps of sygluraiyognuta 1A or
sollBtRbiz of 4, 4-di met hyl - 3- oxo- pentanenitrile (5.0 g,
0.04 nmol) in absolute et hanol (50 ni), add

2- hydrazi no-ethanol (3 nL, 1.1 equiv.) and
concentrated HO (0.5 nL). Reflux the reaction for 4
hours then cool to roomtenperature and dilute with
wat er and ethyl acetate. Wash the organics with water
t hen saturated agqueous saturated sodiumchloride then
dry with magnesium sul fate, filter and concentrate in
vacuo. Trituration from hexanes and di chl or onet hane
gives a white solid (4.8 g, 66%9. M5 (ES), mz 184



acetonitrile (100 nL), add Niodosucci nam de. Stir for
30 mnutes. Filter off the precipitate and then wash
wonzods/oaomeoni trile. Recrystallize the precipitaceuSemEnoe333
acetonitrile to give a white solid. Concentrate the
filtrate, dilute with ethyl -agetate, wash with 10%
sodi um hydrogensul fite (NaHSO3), saturated aqueous
sodi um bi carbonat e, saturate ’:mueous NaCl, dry over
MySO , filter and evaporat e conbi ned solid
wi t hout further purificat ég} On 73%9 . 1H NMR
(DVMBO) d 8.33 (d, IH, J— Hz) 7.79 (d, IH J =2.0
Hz), 7.72 (s, IH) 7.07 (d@Q ) =7.3 and 2.0 Hz).
Preparation 23 4-(4,4,5 Rifetramihyl- [1,3
, 2] di oxabor ol an-2-yl ) -pyrazol e- 1-sulfonic acid
di net hyl am de A. Pyrazole-1-sulfonic acid

di met hy ' I 1,
o AR PEE R IO REPloRid Be fufrin '
60%in oil) is portionw se armﬂostl r for 30 minutes at

0 OC. Add di net hyl sulfarm de(6 18 nL, 57.6
nol ) dropwi se and stir 1 Eb t OnOC and 1 hour at

room tenperature. QJench l{é ction with saturated
NaHCC3 sol uti on and extraﬁil 3 a2, dry over

anhydr ous MgSO , filter concentrate. Chr omat ogr aph

i,due, wi.t h hexanes/ethyl acetate 1:0 to 2:1 to
?el fﬁé’l%f}?rgdﬁl%(ll 8 g, 82%yield). M5 (ES), mz 176
(MH) Bin another embodiment, for structural formula IA or IB R2 is
4 4,4,5, 5-Tet ramet hyleﬁL 3, 2] di oxabor ol an- 2TyI8 8
ydrogﬂnf@m R e iselegtebfray the @reuomassisding of (Cq- e)alkyl (Cs-
S [ | thylamde (7.0 g, 23.2
facfk&&%g%gll Laq@mee?@te %bﬁg g, 69.8 mml),
bl S( pi nAsoLiséd)HErbipr Strdiuial Forriblae IA‘[DIB ,amntC DMBCthe same
140 nl) and de-gas under a strgam of i trogen. Add

pde%@wﬁ‘ef hecggfinigon of spsfiuant 7 ImesId DUREat t he

" eact | Ot idiCiRfze0 Rl thlgnoll il BiskREFE A4 KAWIAG terms,
wat er and extract Wt acet at e

conhlassdibenydse rxlicsdtedh, stetldre anderdtoodatodraventhedotbawing
MSHA, .filter and concentrate. Use the title conpound
coMM"™f ed by a 33%inpurity of the bipyrazole as a

m xt ur erpRiGRAMIUGYS Bth uRisHiBnd afinhyls: pyri di ne

Prepare the title conmpound according to the general

pr ocedurMaguselr meansi Hirnang aad otheranancian grimals.vol .

or oropy A h g B AefstEdnitSadrogn bl yifieh may perppaioht

( 100 bf’éﬁch@dcbmmdmpﬂsm@&bﬁﬁt tmd@bon‘t 2@ @Eﬁm)n Atdehs in the chain.
t hyl magnesi um br om de M solution in
E%/r ﬁ rreé‘tﬂ@f' groups é‘anJ?V‘ ?bwt&p’w %@%1@ G| PPﬂ@éomStm the

t h t

| cSNBEE M8 Rrerrel IR drdting Cofelt Syt PTG EarbOf atoms

t elrp’éread:hme Br@nehet mesacs thahone oh nRiréslewspalkyhgroups such as

8?'&%& ¥ e&]y?hr E\&%&} C:jstlrélqu e% %'n%{eﬁgﬁ|k§fq<';}§%gs"ﬁ%%‘er alkyl"

SalE L 9 5§ 28bLEE to BHYUIS géfﬂ&wsatei‘r%ﬁnr’fﬁg%ﬁélrﬂ\ﬁhlch
sul f at e, |Iter and concentrate in vacuo. Redi ssol ve

t henaylsé atrsighhor branched( Tbe allty) geoup mlaadm wmsistituted or
nitr S tetrachl aoro- | zoqui,non 8

o, LRIy TSI ol ErielSTpBl STt b8 ik same
t 0 of BfFfereic them sul%tit@éhtr@élﬁé urmdechdéhtw s@lé%féﬁ ﬂbtn Ak & group
roon1tenperature Make the m xture basic by addi ng
NaCPn$iati)g pﬁbabeaWhmlmpyqlp@kwycymtfwéoxymil@ixwalkylthlo

ac SR, NEYE D b ckal? R, SRR ORIk

with 1IN NaOH (aq) and extract with DCM Wash this
organic |l ayer with aqueous saturated sodi um chl oride
then dry over magnesium sulfate. Filter and
concentrate in vacuo to give a brown residue (2.64 g,
66% LCIVS (ES) n12 188 (MH brom de

. ~ o o, - S T o



et hanol (10 nL) and add NIS (0.35 g, 1 equiv.). Heat

the reaction to 50 OC for 30 m nutes under N2 then
wdizbastoe1eaet h et hyl acetate. Wash the organi c | aRgE&USM06/06333

1IN NaOH foll owed by sat Nad. Dry the organic |ayer

over magnesium sul fate, filté&d-and concentrate to give

alight tan solid (0.4 g, 82%. Ms (ES), mz 322

( MNoh-lirftiRe &x@niges Bpéuﬁa{dlé@lk@Pﬁﬁde}sﬂﬂclhae PRERFII RS n-

simlar to Preparation 27: Préparation 3

4- pmmﬂ daepropy -butyl. aY\haneyenapphaaple, thei@“nmealkyiu also

1 Felugdsy %B)E\Hé“@?g' &9t o, Efthed hy romoval of 2

l nh?dlf@‘éhéﬁténbﬂ‘oﬂﬁlﬁd‘léﬂdﬂ group! E’xaﬁﬁplé’é @Daﬂ@tdr@l‘graﬁf)s include

except u3|2 brono-2-1luoro pyridine as_a cou
%dj'z'

pafieibylens ).fthyleng (ﬁquz- PPYIRBE ftleatteek aafiéhe like

B8 e aRplcife bR ekt iy fipbrtpiled Srifhucy

?L 2 Il\/I r\lk[genyl" Mmﬁaﬁﬁlﬂttcrlw&émrbbn greppcahiaining at least

unne extrac 10 x ter aque

| a9@\'s & %Gﬁ@@%mﬁgﬁhﬂa@;@tw% nay L?ﬁ"@fg% Btr?ramhed
?ﬁﬂ &W%B?&ﬂgfa%ajtgﬂW@arﬁoﬁ%’c&m‘s%ﬁ%é’&ﬁélﬁ! Pleferred

4- larhedlalz@r[dups rﬂvp;a’qodm a t@’a}olout 12 Taphqreatamsinl thel chairg@and
(BBl P AT 2 1 aBolPh cBR APl B BeBitE Hignched
( L rriear@ théit Bﬁ@b} md?é"TbWé@alR&cl)gro@Eg sﬁéﬁﬁ%éﬂ%ﬁ &nyl %r%ropyl

mmol ), Nal 0 ny, eat to 78 0
ho@f& attacmq to a m@eare%ils@mdmharm ‘Loweralkeayls oneans amtﬁ 2to

DCgbced o essnl?%é{l@ér:'ﬂ t]i\%{?hﬁﬁ'f ﬁgﬁﬂ%§¥5n%tﬁéhtW%? ched The

SCiérm) "quli3tityited alkempl" trhedns thap tee alkehgidgroupimawabe rsubetiiuted
rre%hanol , the product being el ut ed wth (2099 2 N NH3
i nOMEANRLHINPI B /5“[’&'5}9?"\&\}‘%{) Re the same of reft each

r " .
L
gr atkyerarylotydeaikyl, tpa6@ alkoky3amnd—SEatkyni Ndm-tlmiir‘rgademmples of
(35%%3 U e socl)zuv%}?sl g/%%?hérgldprlo\()%yl %Qtl)dtgn)ﬁlg rrrngthbeut-Z-
4- (eﬁlehOFS@mé yIdeéiehyl %&h@déﬁyﬂl n-7-yl)-1-(3-piperidin-

I -yl 0 H pyridin- 2-one Prepare the title
con‘poundRh/Wnﬂ sneansan akhatisrhyskocarbpn @savpconlaingg Bt least

as 5 LA Rl Hing it A FLaFpb ol ed anc

Pr eompgi‘sirlyuat&ﬂﬁ 2 to about 15 carbon gtomi in the chalré Prefclarrezd alkynyl
et hox ridin i mi dazo a
] p5 tﬁﬂ%%a\f%a'ao e @S{V‘ft?&f%bfvn@é@m%@%ﬁ%m@
I
cPhTEraeBele a8 ¥ pathRrgont i tﬁgﬁﬂsw&“%%hw means

sythatgmeamdnere lovar alkyb grawpspsucht as merhlvydr efhyhor piopyh are

te f1ask ih da ,
5 CRBAERG I3 el AV o A%EhaRYBY: eans ahaut 2togpout 6
9. carbdiRoins mhés;ﬁbmmﬁi@ﬁ&ﬁa%@ s(n‘bu_dﬂ?t cﬁ bran@f%a \Nc)n -limiting
S-Phos (0.54 g, %, dioxane (90 nL),
waesa Qﬁ.%UItaDJ;e glksnwgrﬁum inchugenethiyayl, ampy@arl |2al@mtunyl and

{noeeBfEAT L Ee At rBRriby BR FeuBetl 887Bs adforay

cagubstitutdepby bhe of afstbistibsitucBls BRichahap be thewase or different,
Concentrate to dryness. Slurry in DCMthen filter to

r efBok SLhsHLEB @elﬁaﬂ@de%ﬁndemﬂy iselgoted from theggrerncoasisting of

by silica plug (1:1 Hexanes :
%F‘{V?Eﬁ%'% MI%%I II Acetate - 5% Met hanol :DCM - 10%
l\/bthanol : DCM to give a residue (4.15 g, >100 %
which is used as is for the next step. M5 (ES), mz
326 (MH). Preparation 40
7-[2-(2-Morpholin-4-yl-propyl)-pyridin-4-yl]-imdazoll

, 2-a] pyridine D ssolve

- I | L ~ 1 N\ o ~




A. 7-(4-Met hanesul fonyl ~rhenyl ) -i m dazo|
1,2-a]lpyridine Heat a m xture of
w@-20dsloot@2i m dazo[ |, 2-a] pyridine (100 g, 152. Bcmuskeo6/a06333
eq), 4- nethylsul fonyl phenyl boronic acid (157.3 g,
786.8 mmol, 1.2 eq), Pd(PPh3)2-(19 g, 16.3 mol, 0.025
eq) and cesium carbonate (472.4 g, 1.44 nol, 2.2 eq)
ina m ’ﬂr‘jl"@n@énsaéﬁh%rﬁblﬁc %o&?&%%lt@?éﬁ@ﬁ%ﬁé@ﬁp
m.) at 80°0C under N2 atnospheré for 24 hours
t heompmsmgabtoolt Bdombouhibé cathoreatams, firefesably mbouth to about

et el S o bbb ot sibstiig yihignp or

t hﬁho@é gmgogyﬁaﬁﬁ@bwmm@smcanﬁawanﬁé ahfe dddifferent,end
crude 20 of CH2A 2 and heat to refl|lux. Renove

i nas awrefined berein. Neoy-limiting exaraples i saﬁa@'@raavléarpﬁas include
a yellow solid. Wash the solid with

eth‘)ﬁ'ﬂét erﬁ‘%ﬂﬁgﬁ'\/e 150 g of the desired conpound as a

l'i ght yti¢tevomrgl' indear(sYae BromainonBy¢IES)r, mattizyAikYing

(MH). B . .

3- PYIB7CqIPHEPG 2ReutP 10 APPUL T AP OB dRrEip iR blY. 2qi S to

di ?Sthr ﬁn &fft’né'tih%h@% ia or mor of tP? ring atoms. |s an element
anesul f onyl - phenyl) azo Za) pyridi ne

( 16theg thav tarbomyfur examgié mtmg‘b@ﬂ)bxm_embr SIHlﬂEI\Ialamemdh

ith NI S.. 83 5 1.3 | .
totQbinagbh BisfEired feisioaRes pamehhont s RiabdE 4hsd dlins.
SOTMé mhe@%bﬁﬁhe;aw §e§§bt¥cﬁ1 Ogl%ubgﬁﬂuvétﬁby 6n5Qﬂanme 'Pihg system

W th sol ution
ms@bstéu@ntéaw@msmgmmtae@@m)@t Glﬁec@ntoandj are @fsyieawﬂ

A SR o B P B s

t hthat iat least amipogeh, aﬁxygen ek salfuisaontirespéctilely, isPgseriias a
(ES), mz 399 (MH) paration 43

4- (189 PRNB- Arﬂﬂa@w ﬁtOZU Qf Mpteraand £ap be erlipa@lly oxidized to the
”EE&W& i tl\{]&%dé' #)ﬁ Iﬁﬂ;ﬂe?é’léﬂgm RIsnsr sfﬂutéPfB h&Eroaryls

proced e one prep ratl on o

3- inctisle7pyrittyeaymaziogly furanyl| thidretypyrimidinih zafridopedinsiuding N-
t
- PooxiCinahiEoge  Serid it e LB S tinggiv dvpazov

3- fdrbza@”@yrﬂﬂ%/ pyrazolyl, triazolyl, 124th|ad|azolyl pyrazun ,
3-1 odo- hanesul’f onyl - phenyl -imdazo Y ri

di nwc@@znsyi guinexaliyhratithalazinybeix |HW'@$@[9Q)@]@VB¢I'W'

<l gy SR Pl Sfeon

ni bengsthisnyl, @ugoline imidazolye th@hobymqumnemlm Rdd
di chl orobj s(tri phenyl phosphi nz& pal | adi um ( (O 132
g, thienayrigaigyl pymeloRyHAY. MIERZRPYIHYYdsRIHNOINS heat

thﬁfﬂﬁ%&%iﬁﬁﬁd&l?é*@4%a§ﬁyl %(%‘(ﬁftﬁ‘l'a%p ﬁtﬁ?h’l{es)l’heat@ﬂn

0 room ténpérature ncentra e mxture to
dr $hretemaryl” elsouefersitopaytiallyesatwsatdd hetgrearyl mhoigties such as, for

S SXag e LOBRE Boh FBRNY Rk eSS ke ow
solid. BNy &y amlant EEEIR T agn%mtl% O/ér%hFMh VA6 tetaryl

-> 5% et hanol in di c | or onet hane - hanol in
di ehtl @llorare aserevioosty descnbpel. iRrefartacharsikylsicomprise a lower

et Srp, R GoRo P xeBlnla bESHRpI frafkuirg i sl penav

t 0235 @Fl Eoy rﬁbl‘lﬁﬁﬁ@ﬁylﬁtetm Phe bond to the parent moiety is

I n-3-yl-imdazo[l, 2-a] pyridin-3-yl)-phenylam
rpugh the alkyl.

4 (7-Chl oro-imdazo[l, 2-a] pyridin-3-yl)-phenyl am ne To

a round bottoned fl ask add

7-chl oro-3-iodo-imdazo[l,2-a]pyridine (3.0 g, 0.011

nol ), add

4-(4,4,5,5-tetramet hyl -1, 3, 2-di oxabor ol an-2-yl)aniline

(2.6 g, 1.1 equiv.), potassium carbonate (4.5 g, 3

equiv.), dioxane (40 m.), and water (20 niL).




dry over MgSH, filter and evaporate to afford 0.070

g. MS(ES), mz 306 (Mt ). Prepare the follow ng
weacewrodiaag to procedures simlar to Preparati ORCBAS2006/006333

Preparati on 64

4-(7-Pyridin-4-yl-imdazo[l-23a] pyridin-3-yl)-phenyl am

ine A, 7-Pyridin-4-yl-imdazo[l, 2-a] pyridi ne Met hod

A dlarg%lﬁ¥|8%@ fielans %Y‘Qk%]f’é P@\’cﬁu;ﬁﬁkwﬁi@wtﬁé%ﬂ(y{\’ahb ayl are

magnetic stirrer erature controlled heating
rraas Ipeeviouely demlmd—rgpfeémi alsylacds §@mprlwetehlower alkyl group.

+- KOPAIGHRB SRl oEp gLpD é?é"gﬁar&gg%t%ﬁs%gwf TREdrid to the

2- garat Ingd) M‘sﬂlﬂ@&lhltﬁ@aﬁw 6' - di et hoxy- | - bi phenyl
(600 [ X-Phos can be used as an alternate ligand in

this r e?ﬁyql@aﬁryl" PRADACY DON-BASMGHS MAEPOF n(lqllcncllg ringpsystem
:“;g{):%n'pn@ﬁll\%ha(qo% %”cS ab'aup1 6: tc#rlgc}rigt =, (ﬂr%r%@g%%ﬁu 5 to about

6510Caftwon é.ﬁrﬂrsélﬂrefer@?bd:ydldiwkylemslcmmtam atbmmﬁlto abgut 7 ring
tenperatyre and transfer to a separator nnel and

i nﬁ’d“ﬂ eyRio oYl iGam l:ped%mor(ailg q@y?tu%wﬁﬁg&e QrHgore nng
eV@?&éﬁ{ &JﬁstﬁﬁJ V\ﬁﬁfcﬁ rHQE?g%tﬁégéﬁ%dorp&gél%ﬂft &t bre as

Take t sol | up I nto c agal n evapor at e
undefineddboes Nnrehmlirr@ ¢xaraplestof ep@abiéfrnommhc of/cloalkyls

b
Mol U BH: EReloSSh R TeloRes v ianist S ke Non-
s| mittHoPsk=pAble8Tof @&’ﬁélﬂe*ﬁ&ftl@%ch% AveidfkyininvRidd 1idebaltiriye,

bal ance CH2Cl 2 . Evaporate t product fractions under
r eagebesmnqdr @@%maetw angdithe lilke,| asgwell 9§|naﬁkmlh/aﬁat@rcﬁtedjsmec5es

E’éa(%l n#ggegl( azorfﬁqﬁﬁyf%yrl hthyl\/%?%gae F:J?e'l) To

a 250 mHaloged™ nb@taherimbhaskcm@m% broining er.iodinar Besferred are
hl qr o- |mdaz&$ %Ipyridine (5.07 g, 33.2 mol, 1

eqfuowm> @GR BJRMBSr on (10.18 g, 40.1 mmol, 1.2

eq), pot I "

Pl oty 2 T3 RSP et inGida shsfiuBRPatiached B%n

tr amﬁ%emd)rmhwpbtm ang @yatemgwhiz:?s fomexgmple]l Gepdages an

i B¢ Bk oeidvmtem. Rl iR sulfsthitas Ho be

we ﬁ{‘eﬁﬁﬂnétormfbh? ré@%h aliellﬁg?rndﬁgbhéénﬂW@lébtéHlﬂcﬁn ansl group

rinse with 2 x :&EW lurry the solids in
L coagising @fraltsylh@l!ﬂenyh nyl, lendr hgtﬁaoarvhgéalb_zylxatk&laﬂl

v ool B EkEnls DR BASE 4R BrGan, prarory
( 6 h§drozyalkGl, alkoxp) arylbhds wailk@hy wcylih apoyphiald ynied, Sﬁarﬁ%

by HPLC. %ﬂ‘ To a 100 nL round-bottom flask with
bapa%n%yc aeyrsEbonyingvioxycarsswh ar%lhaw@rbonyl alkylsufonyl,

eq) mé}ﬂﬁthig%oaéﬁélg@yﬁ@l%h@ aritio, KéterodRiftio, dralkylthio,

[ | hatezpaiiatisydthior, oyeloalkyl; Iheténotyeylo FC(=N-ONyyNHeli =I61)ANH,, -

eqp%z'[\‘ﬂ) Evbh e SN, Y o 33 NBr ol Yo PaNS 0gy ard -

BEANNG YD, \ﬂher%% ¥, %H'Yz carfBe thel simertifereRPald hre

and wat er (12 niL). at this reactionm xture to refl ux
( 9mo@©)endeeﬁlsns@actedrfdomrtba geadn conrsistingnet kydiegen.ualkyl, aryl,

P B oyl AR ARG R e B REE SRR P e ¥gnote
ML rgig vitileh simglitariatiushy reipldtet tivb avalableaf@irogéiitlon two

met hanol (4 nL) to the aqueous | ayer, which is heated

t oadipcet erbenatamgi(age 41 an ege Samcma@m a ¢ipg|systaen. Examples
reaction mxture, and seed at 25 0C. Filter the

reaction mxture after 1.5 hours and rinse with 2 x 4

nm. water with 10% MeOH, then with 8 nL MIBE (to help

get the water out of the cake and ease drying). Dry

the solids in vacuo at 60 C. Isolate the title as a
yellow solid (2.90 g) in 73%yield with 98% purity by
HPLC (at 215 nn). B.

. r ~ . L Y L ~~



Di ssolve (5-tert-butyl-isoxazol-3-yl)-carbamc acid

2,2,2-trichloro-ethyl ester (0.480 g, 1.52 nmmol, 1.0
weqoje/and2 5- br ono- pyri di n-2-yl am ne (0.263 g, PATAR2006/006333

mmol, 1.0 eq.) in DVMSO (2.0 nL). Add triethyl am ne

(0.22 nL, 1.52 mmol, 1.0 eqg-J4-Stir the reaction

m xture at 80 C for about 16 hours, cool, then dilute

W bﬁs@éfﬁﬁf&’éty%?é‘ﬁfetﬁﬂl@ﬂe rahax Pﬁgfhﬂé&@x&ﬁa@%ﬂiﬁﬁ)@and the like

agqueous sat urated sodi um chl’o

( 2whizhifioym rdeigties isucleas, M@Xempdentrate to produce a
brown oil. Purlfyte oil by silica gel flash

chr omat ogr aphy enpl ®yi ng ay0-10% gr adi of et hyl
acetate in dichl et han rnish O. g (58% of
the title conmpound a bro lid. M5 m z 339,
341 (MHl) . Prepare the foIIQan ac@od di ng> o

procedu gjﬁéte?d)&)c'lﬂf me8nE5oRH-atd A éatuméfj lfngér‘t\@ycgcg or

i ntermedi at es "are prepared using essentia
pr codiityclc angfsystehx aopipeisiy amm\& toFatEpmrl@tnng]atbms

y1 Proeia sbalrh B atoul NG bidsi yh vitist a0 more o he
ol Beiqayiants o b s S bavene ilcreashe

mc acid tert ester Add to a suspension of
3- hifepgen, oxygsarool wlwzalpneprar]l pombination; Thew gre ng agjacent

e BreEAn ik sk aRReSER R e gt AR Bedieitedl

Mrakterdeytiyig contale aByGIER & 8bdites ﬂh%tawrﬂs ane bréflx v, dxa or
nitrogen. Add tetrakis (triphenyl phosphine) palladi um

(othia @forg the heipspcyalylgost aame maaRs Hiad at teasha nitrogen,
rBRigafofsfui ot sbivell ShlbeACaER ringl gt ANt in 2
( 4hetegocyrilyl fingmoby ekis? peategtedralichtas, foihexampleyas aat-NgBoc), -
NGBS NEF R roin anidBa En S oprateatians are IS0 &orsidered
g iﬁﬁh%f@ﬁi@ﬁﬁ\%ﬁﬁibﬁﬁ*rhémke@egicwu ddrfhe bpfiGhaIly é?ﬁ;ls'nhﬁe& b one

. Concentrate the solution”in vacuo to a
sobr thqre."éag gystemmbgtltmmts cwhighl may detihe same or d|fferent and

BB RS RRBAET KRN O Rritdefe LM BRI B B né eS8y San be

S| bFﬁéhle@lldﬂ.@éﬂ sPtHedcEpesPoRdited N- dﬁd&%qoxlﬂezoﬁé% dioxide.
{ 41\1[01’I [raiting @xprORis Phsyitahly manosyelic betergeys|Mbyinpainelade

{ aPERTRRY BVSRIRGE Ry RLrpHHI iRt ORRI nimplainy
m ¢,4diostahgl; tdirathydrafataayl, (tétr@lydrotHioSttenyiidactain,Qaetgng, and
in_ di gxane/water (2:1, 36 nL). Add 2-fl uoro-5-

pym & boronic acid (0.75 g, 5.30 mol, 1.0 eq.),
K3POA ( & %’%uﬂj bégoﬁéd"iﬁ'%'t in Reter&Gtdm c%ﬁgalﬁhﬁr}% éys@er%Z%f this
0.6 eq.). Deoxygenate the m xture an

g,
fi Irivemloh ihere algaem hydm)xpuglmcp)s@r( cwboagtqns a@Mpemm aN,O

0. 05.€ enate t eaction mxture and

i DR ShAs e REPE AR o W B it hbSBndis 0 @EPnt Lo another
ni héf&@@toh@r'l'rﬂ;@ frw@mpeRithe it i d is formed after

the solution is cooled down. Filter off the white

solid, wash with water (4£x1 ), EtOAc (3x15 ni).

CoIIect the solid (1.50 . P bfytheflltrate by
silica gel flash chronatggraph tga 0- 5% MeOH DCM

gradient to afford the tilt] el d (0.52 g) as a
slightly yellow solid. Conbihe the €hromatography
product and the filtered sol ds to give slightly
ye{HéPé’ i$AbL-OH ét?ac@%dgdlré’oﬂ%?(o EERbondVRaR@d 23hd 3119

. Prepare the followng according to procedures
SI m I ar to Preparation 75: Preparation 78
4-(7-Thi azol -2-yl -imdazo[l, 2-a] pyri di n-3-yl)-phenyl am
ine A 7-thiazol-2-yl-imdazo[l ,2- Jpyridine In a 500
mL round bottom fl ask stir a suspension of
7ch|or0|mdazo[l ]pyrldlne(7Sg 492rm0|) in

P N o o o o s N



Di ssol ve 7-thiazol -2-yl-imdazo[l,2- ]Jpyridine (1.14
g, 5.66 mol) in 25 nlL absol ute ethanol, then add NBS
wWO0200/091695. 66 mmol ), stir the m xture at room PCT/US2006/006333

tenperature for 15 mnutes, dilute with 35 nL

di chl oronet hane and apply to18-10 g SCX Mega

Bond-El ut (tm cartridge (Varian) pre-washed with 150

mL 101 GHHeu t

o1 o oL el beristEa e Ehtoridtc frtESuhiat, flbimple,
Methe mairtiesoncentrate the eluates and dry to prow de

1.07 g (67% of the title conpound as a tan solid. M
(ES) 280, 282.C |
4-(7-Thi azol - 2-yl - ,2-a]p ri in-3-yl)

rhenyl am ne Take up lgr orm n§1 “ | -im dazo[ |,
] pyridine (1.07 3.8 nd 4-am nophenyl bor onl c

achrk bcynkﬂderlddwqméaléﬂﬂﬁ d@gtalrﬂeﬁ%omméntsbfihlsdﬁvenmoﬂﬁ
nmL of di oxane and 7 nlL of %ueous sodi u

car bonatAl! Y@H@UWHW?MW'{‘ Kyla SIRHA i whlsaéhe alkynyl and

( tr WLgnyﬁﬁ 0sp |ér|?2§g \éepr@'%?@)tde%@@lakyls §ontain a lower

mmalkyngl. &% ad)werf alkyltgreupe'ﬁm bond ftd #sk parenh nietyfis through

it Syt NG EDR Saielss RhEEIdHTa el giiperingide

dapkodir dig@ction mxture, dilute with ethyl acetate
(- EOF%{L WzF:lnndIE?}Z)‘artltlon the layers in a separatory

f unnel . Iﬂ:egerwr@"«yi"gaﬁans paeserogvdraliedt groupey vdichithe

SURERl o b Sy HRP R BB et SR ctomrator

1: &oﬂdﬂ%%ﬁé}blkwgr@umlﬁlaﬁlhﬁﬂtm samphss cfaduitabiéggraltyl Broups
anot her 200-250 nlL of the CH2 g‘V?/la‘()rtlﬁ)sol ution, theny‘Ib P

eI iRctudenpyrshdmethylandauioelinr3- sémetmdﬂze bongl kg-the\eanant

orange oil, and purify via
Eﬁﬁ%ﬁ??ﬁgp B?%é) \M\?\nth a gradi ent of 0 to 5%
rret hanor'Hydrodyalkylbmmstlmh@ alkyblgrobp ircivbioh dlikglds iagns

and conc?ntr te tFFrg\Eﬁr (E)ﬁfl)a)ﬁdrgg)(’)?‘g%a(mé'a?f th ki}isf\llfﬁgl,;rniting

m t -
o %%@tﬁl)e(s%ﬁ(éuﬁaﬂeﬁlﬁﬂir@@élﬁylIg?ho%%sz :)nclude h dr)(?)rqllmethyl and )2

- phydroxyethy A

2 S0 0 e R T B
( 4which theOvaridus)gron @'aﬁé(égpré\g@u )iels@rllﬁed?%etmﬂﬂf to the

ni trogen. Add trlethyl am ne 6 equiv.) then
Spga@tm@ﬁtydpttlp@@gh the cgg}anyg Prggﬁfrep acys contain a lower alkyl.
S DT TBRE b bich & SURERD 86930508 el orfy agety ana

m pmmoyspar ge an add| ti onal 5 mnutes with nitrogen

t hen ad | ..r-Bis(diphen hosphi no) f er oce e .
(i ohi o SN HERRR AN ANIGAESE SRS tmImwhish the a0 Srews as
Wi
" RN SEoemidienng pdteenuRRLAPR I el
vi aabeinyt. dNan)-limitisigi exanwles of edilalels graaps imetudet leenzoyl and 1-

fi hﬁr@ﬁ’e }o dryness and use crude. B.
QY- (7-pyridin-4-yl-imdazo[l, 2-a] pyridin-3-yl)

phenyl BAKBREORBEAS an alkyl- O— group in WhICh the alkyl group is as
3 g,

3-io0do-7-pyridin-4 i m dazo] gyrldlne .
6. Bravignsly dgscrtbﬁdoﬂ\lvvmhmmn@ Q‘%aﬂiﬂﬂléﬁp ﬁwtalqleaﬂhoxy groups

R ERR0 B b der S s BrBo g FuRRf, e hond to

g the pmann)oletvllgmoagl(\fﬂﬁ)e sther oxpdemat er (15 nL)
De-gas thouroughly with nitrogen then add dichl or obi s(
tri phenyl phosphine) palladium (I1) (0.143 g, 3 nol 9.
Heat reaction at 80 OC overnight. Concentrate to
dryness then slurry in DCM and filter via Celite(r),
washing with DCM Concentrate filtrate then purify by
silica pI ug (Hexanes - 1:1 Hexanes : Ethyl Acetate ->

"~ I~ NAMmA 1 A7 R A . L s



hour. Add mtrifluoronmethylaniline (15.00 g, 93.00

mmol ) and stir the reaction overnight at room
woeopawednr e. Concentrate the reaction to near PATASE®S/006333

di ssol ve in dichloronethane (250 nL) and extract wth

2 N NaOH (200 mL), water (10@6mL) and 1 N HO (2 X 200

nm.). WAsh the organic |ayer with saturated aqueous

saturat e E,ﬁﬁg@,r" Lelg. i V.

filter aﬁ conc%g@%ﬁga?g?%ﬁbry oggh%hwéﬁén%r%r?gllé%ﬁﬁsas

si prevoysiydeggribadd Non-imilinggexaptples of sitakzle asyloxy groups

g' ?n%?%)ﬁnﬁé@%}ads n%@%@%ﬁ'@’%b%ﬁﬁ {he _ér%gl r%toiegtyl/?s' %gough
2- e éthef oRy§erdet ranet hyl - [ |

, 3, 2] di gxabor ol an-2-yl ) -phenyl ] -N-(3-trifluoronethylph -
enyl ) - aR@lgeae nparpHa aralkylOhegmuws-ipvdigh she aralkyl group is

b MSPIRF AR oy lydfyoo

pogesgsintladetbanzyloky 2hidgl - dr2-hdphthralenenagtboxy. The bond to the
tricycl ohex I_-paos Bi Hee}Z% rr% 1.05 mmol) in
anﬁﬁg%ﬁ@m@fyolﬁé @‘-@ ghgiethery®@ehenat e t he reaction

cont ent 8a i nj _4d0 4 . .

t enper atﬁ&&mg\dm %agllgﬁd;d%ﬁglw %c%@g? gh?ﬁ@t‘ z@eggl%l’g%yﬁés as

mplgviously Heseritzart. iNom-limRitingeexafiples of suitrie atkyithid dgreaps

the reaction o xture, tq,80._0C for, 15, hours., Cool, th
: ol RS ieaficpa0 Btivlini e bl G beERRLwety Is rough
Extastfyyash the ethyl acetate solution wth water (3

X 100 mﬁz\ dry over MgSH4, filter and concentrate to
dr yness "ApithisoIneansan erdde greup én whickeihe aryl group is as

di . . :
cr PR EHIF BB ech Norkifiod PAEs B8 SuitiRaraf B s
anthoiiideephenyithicngndl eaphthyithiouThe Hond terthe paréntsneiesy ign

to yield the product (3.00 g, 88.5% . Wash with

he ﬁH_@hW%F ; mz 404 (M1). Prepare the follow ng

g? gg;? ;pﬁ;)%l}l@ét@ﬁd’%%’ﬁ@ SnShak)I2S- §rouBiRRAIAN tafikyl group is
N- @8-pOaviously Rlascrilbédiddamiititiia @remple) ofz $ditable drakyBthiee

E ;ggc?%%@nkyﬁh%] R3S RL b‘%?er}fclr%éigpyeig){mough the sulfur.
22 (4 B omRoRliayblyMrichrltPaIRyCola0L biaio R it ery

| )-acetam de Di sso 4- br omophenyl acetic acid

118xamplasoofsuitabig alsexycznbomsl prouriinghisiednethoxygarbgnycand

By castgR e Bt G by Lt et
m nut es 'Aglidxyeatisnyi"aneah®antapylcOE( Q)0 gedtp. Nun-limiting

tenperature. At 1.5 hours, add DMF (0.4 nL) and stir
f ofXamp frsuitakie arvinxyearmhosyt graupstaclyde pheroxyassbonyl and

1 (peftioteapehl, TheBpagTho PR ubiol k (hiRfe tarony.

(118 mmbAjalkddiysadiony!"4neahsan-aBalkyl-OH(@ e gedury INon-limiting
4.13 21. 1 ) i h di chl th 2

e pample /f asue oo REOp AViRRaUR BDe R Saba i The

10BoRH® theXparerR Phoibty if tifoughdle Earddig).ani | ine in the

rBdHIf/
ice cold SOFUtIOﬂ thé stock acid chloride solution in
di chl or Ohisyisalienyl2mennsign alkypS§Qrg- gidilipr Posfernsdgiioups are

o R RSP HiftoRib L e AL bR b g paserggroiny
ML)s thy@ldh thelsufop§l. M), 1IN NaOH (2 X 50 ni), and

aqueous saturated sodiumchloride (50 nL). Dry
or gani cSAasfonySmeans an aryl={@21-r@raupohee hond te the parent

prQvi:de . ] omat ograph on silica using 1:1
of ﬂldi‘g@,'ég'ﬂgﬁgﬁgﬂééjg%”éw di chl or onet hane) / hexanes.
Recrystallize from di chl oronet hane/ hexanes. (2.78 g,
7.08 mol, 42.2 % . MS(ES), niz 390/392 (Mtl). B.
N-(4-Chl oro-3-trifluoromethyl -phenyl)-2-[4-(4,4,5,5-te
tramethyl -[1, 3, 2] di oxaborol an- 2-yl)-phenyl ]

-acetam de Use a procedure simlar to that for

R AT =~ AN



wash wi th saturated aqueous saturated sodi um chl oride

(2x20 nmL), water (2x20 nL), dry, filter, and
woanm@aiavat e. Chr omat ograph on silica gel firsPCniusk0a/006333

50% 100% Et OAc/ DCMgr adi ent then a 5% MeOH DCM gr adi ent

to afford 0.180 g of the titlg-conpound, which is used

in the next step without further purification: MS(ES),

n z 365ThMéom “substituted” means that one or more hYdrogens on the

B.{4-[7-(4-Met hanesul f onyl - phenyl ) -i m dazo

a] gesigdatedzatom] IStraplaz:eﬁ withya seleltion frooaﬂmmmaé@d group,

E zr W,Mﬁagﬁﬁ# raz?qeafstgr%nsshgpmﬁfvalency under the existing

| P¥irEh8aAcys is thdt @(@@bdadyérﬁtetrfw ltthe salesthatiore retiltd in a stable
tert-butyl ester a&o 180 g 49 mmol, 1.0 eq.) in

d| eREReLngt @@mpinationg %ybs’@ggnts and/or varlables are permissible

SEE/ %@4&%8%@%@?%“?&%&8 §% %O %Qéagl %orégy)und'
EQOEI “saiole RUIUCATE" B ra8aflh compound tl&at |)s suﬁmﬁ@a‘obtlet to

the reaction mxture and fill wth |tro en _and Sstir

at Sup/ECsplgion th g Hsefildsres REPHIITTATE & BactgRmixture, and

te DCM (100 ni).
Ve faternRln hldult horpetiic “é‘i?g‘;*ts sat ur at ed
sodi um Thé deiind Eorgt@dly substitwbeddm MOplm.r)al substjtution with the
" &
nd conceﬂ{:rate ify the residue on silica

filter,,.
gePPSTind 8oy B0 S ORST RGNS oy adt ent . then with 5: 65

MeOH DCiyhe Qergh v|§o%té&(br9'lrm‘sotd%@d mrm"qoﬁarmmﬂmn@&eeers to the
sllghtly yel l ow solid

{ 4pNysi¢al- st@ﬁerdmwmnyun@ﬁ&ﬁy byingnselatest from apyythetic n

( aPorEh YRR a3 RO ingPed?, Sip 1 i orn

1 ppuiified fodmy lof “intisblats aﬂd purifédyorin’ dar b@ﬁm'pcﬁmiddefers to the
tert-hutyl ester (0.160 0.33 mmol, 1. ) in 1:1
e Stale ofisal ae@pﬂwd @lteRPRINgRRIRIGS frcgﬂ [ALpurifisafipn
th t t
t BB RS PRoRSbuiReBlioo@ ARTIS BP e Hrichr] @ ind, shAltsartisan,
m it sufticientipurity do benshenacteszabie thyostandand: relytical techniques
ur,ifi repa g
D HasoiSed eteis oAl Bprn20 i skiles ATHsa ) - phenyl 1 - n ¢

3 trifl woyhRuRE Ab tRNeStEH thatta GaTbeR deoMEll 8s heteroatom with
3-iodo-7-chloro-imdazo[l, 2, a]'pyridine (655 |:Iry 35
mmoh a’rmf@dz;eﬂmces in the text, schemes, examples and ables herein is

O T T

nMhendés.Nng a procedure simlar to Preparation 99B
MS(ES), mlz 430 I\/Hi Prepare the follow ng accordi ng
to proc¥¥ienea funchonat gkaypHnEyeemPPURd IierMPre pERtBEtREN this

10
2 PR 8 SRR P o RARe s sice
chrmajmetaaltrmbabmecteﬁ sité when &k @impowhd is subjettaddd a

0 Atl | conde and, heat

b Jedion, SuSSIE, Protecting Se NIl e tecenin D fise th
t 0 oFcﬂﬁQ?'yt SKIPRMAE Wrtas Well @by Fé@efe%é'té 'sfbgwo%@h WsttBBokPsuch
yield the product as a tan solid (1 329 .
I\/S@ESjor examph 9. N%Gyema;géalaf’r@‘ﬁctl% Groups in organic Synthesis

2- di
A aﬁﬁywl@éﬂp OYéJkr an?? I)chrelt h;ﬂ;l ]-imdazo[l, 2-a] pyri
di ne COWhéI?aﬁy Véﬂé’olé%@azﬁ{yl h%té\”béyélédRﬁﬁétéé 0géus more than

10.82 mmmol ), ethynyltrllsopropy - | ane
16023 tigme in an\ceppiitugntioriin dogaul(eol, ﬂs@eﬁnltcnmempgcurmnce

M?Séﬁ%%ﬁrgé”a% defpion iRty ReRReRubled for i ve:

m nutes. Add [|,|"-Bi s(di phenyl -phosphi no)ferrocene]
di chl or opal | adi urr(l ) (0.442 g, 0.541 mmol, 1:1
conpl ex with dichloronethane). Attach a refl ux
condenser, and heat the m xture to 85 0C, stir
overni ght (15 hours) and cool _to roomtenperature.

'] o,



Preparation 106 7-(2, 6-Di nmethyl-pyridin-4-yl)-imdazo]
1,2-a] pyridine Prepare from

w@20etdomi dazo[ |, 2, a] pyri di ne and 4- br ono- 2, 6pdrstiwgl06333
pyridine (Acta. Chem ca. Scandi navica. B42, (1988)
pages 373-377) using a proced8re simlar to
Preparation 27A. MS(ES), mz 224 (Mt ). Preparation
107 As used herein, the t om composmon is intended to encompass a
5-(I-Methyl-cyclo ropy 4]t hi adi azol - 2-yl am ne
Coprmdu@t Qomﬁeflamgdge |sppcmpdmmnedm1t$> e spegified gmouats, as

B e ebieWhich et iR L FRyoB Y- drf cgtifation of

Unﬂh%rs |f|dd‘lmprétﬁ@ht§h@$rﬁé1§pek§ﬁéd binouxyghl oride (9. 14

dropwi se over 25m nutes. The reaction

ni xt ur eF’rcsdrggs ﬁﬂé@oﬂ\@te%om@r%orapoww thenpyerdiongreglso
at r

oS SEHHALH TneRdbdiig, Sl /rhibley ABfi Wenotes a
S tr)]bo Gppuhd eheiﬁtl i6 ardrtig plreaﬁ'sbr whtoﬁud upbh Iadatlhlsstraﬁmetcaa@ubject,
The anic | ayer, i s washed wit ter
r eeuﬁ%r%ﬁss@saﬁ% §°8\\/%'?S"?fhg)ﬁ @ﬁtahﬁ’m@qﬁ %heé“'%ﬁf PrOSeSSemip
COo [
o gl%ﬁi;% c?mcgﬁd%f‘gg)éﬁguﬁ g?f a (sélt%d%r sHiVAte thé&rebER discussion
4- of prednydsaisi prowidetyih 15 Higuehd and| . Stellaprropgiuipstas Maed/

S REIEY S G DL bR G - SHmposium Serigseand n

acBibrebéMible @Hrﬁérs%@b@@es:gn (1987) Edward B Roche, ed.,

(I -Met hyl -cycl opropyl ) - met hanol (5. g, .05 mml)

4- Amrwnrﬂvqfﬁtﬁqengcmmtm@rwgrgasmroEreﬁsmbptfaﬂbwhlch
4 BNORLEAM SR RSl DrdibrdRo BRI (200 M) Stir the

I on mx ure m nut es at rToom tenperature

under N2Sobelie" tnedanrasd phy$|aams§ourat|parofla dumpoend dﬂh&
2.90 mml ) and stlrfor5h H:Lodl”f% on a %
of 'rgfpnt'era“@f@onee%m@r%@we % e Yﬁ"é%tqséﬁg' tion
e Saring degteder BAR- %‘?‘.’33 {ofing dndiidig fydrogen
nekondiegcln eartain insta@asihessolvate will be capable of |solatlon for

I I 4.
an Bl iR AP dnaeL o Mglenulosie Hkamaraed i the
di ehyRul ti6Ee bf fr?é)cr%i)alhrféﬂédhdt ESQIVQ@' ef@dnhaeBEs bethAsolution-
sol ution of sodium (1. 4 mrol) in methanol
( 2phasy an@ﬂsq!ahahbe $@mfﬁsoglomlmltm@ examplesefisuitable solgates
\ljgﬁ\gzLusdgze gﬁbf %@aﬁé@&% I%H\H' thg Ilﬂbe‘@dra%t'hfé solvate
g organi cs’ over

rrawrnesemmmwavemmoﬂedm@rs HsDd concentrate to a clear
liquid. Conmbine the liquid wth thiourea (4.
58. 01 nﬁb?fm?ﬁewﬁ@@ﬂ&ﬁépeletﬁé'%f)ter%athetﬂféwgef@ﬂgwnds

t
alictids R oldyrBiBupe; (19 cdlbkic aokieqieRIpRANER S, |
hegaheaﬁcahcﬁ%h%ﬁmdod)xy grocdlpshlm\n/blnbtthanen -casbomy tnhaietyl of the
I f dr'&%gl lgcg S q«%g,a Y o) aff r o?ljugcltsg(e?ecjted gr’om sf{al%? (r)r

2 b?e(rfch@bl@?éﬁ‘r?é!k?%ﬂ é&@rﬂ}@le5aéétyﬁ?1t|5‘r)b|pyplf-%|u%ﬂr@rl%ﬂbht;ﬂﬁ

i azol e-4-carboxylic acid

2 aﬂnomalByl((lforrmtatmlecmeltmp«ymthyl),tafaﬁ@b(f@n exampleokenzy),

ai 2R BF sRambl, Rl BB S agpje pheny

Dybpﬂcblﬁaﬂy(slﬁ)sﬂidted Rithr fdr@(ahﬂﬂét h&16gsh XC Liatkyl osr @4_salkoxy or
hour, then add a sol ution of

pofBHRQ) R )rsulfenate esteemslush@s(aliyl1or grallyisuifonyhiier gxample,

" HndA Qe dtibny (59 ahilfio BERECSER: (R eifiplkO L vk B0 Soleucyl)

versus 1IN HCI. The organic |layer is washed wi th
aqueous saturated sodiumchloride. The resulting
organics are dried over magnesiumsul fate, filtered,
and concentrated. Purify on a plug of silica gel,
eluting with hexanes - 5% met hanol [ n di chI or omet hane
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(bs, IH, 3.34 (s, 2H), 2.15 (s, 6H), 1.43 (s, 9H),
1.28 (s, 3H, 0.80 (m 2H), 0.73 (m 2H). E
wa-20crveidey| am nonet hyl - 5- (1 - met hyl - cycl opr opy! peThisamel06333
-2-yl am ne di hydrochl ori de Di ssol ve
[4- di met hyl am nonet hyl - 5- (| =n@thyl - cycl opropyl ) -t hi azo
-2-yl]- carbamc acid tert-butyl (0.9 g, 2.9 mmol) in

84;)35[@ Qnaie)eé’ca%eénd‘ (8) rﬁSr%‘- Hh%tﬁﬂﬁ’oéﬂwaf@bsﬂe?s The

eqw and stir at roo
t ep’pesmateeaswermag he furttlwﬁeﬁemfm by Jort 9xmnalet ar@ 0 alcohol

t | h
ohbtesditive [SeRvalvs tiegREh of By 2 duridCorelfed it ot ur e
to 60 C"Eﬁ'@'ctlwaémﬁuﬁf' o %brad%aﬁ%@ﬂécﬂ\%aé}hbﬁﬁt" is meant to

complete. A white precipitate is present; filter to
i sERsEbasan Ao IOf ORPEEAE OT IReBReHvR Of Redpresentiavention

SoFfe f(‘% %h”‘%ﬂ%sf@?dd %%E&ioﬁ%gbggghg this BRI Ring the

Pr epsired ttarap®Stic, ameliorative, inhibitory or preventatlve effect.
5-tert- Butyl 4-di methyl ani nonet hy[ - t hi azol - yl am ne

Pr epar e 16161 GSRABIISRIFeymatianA ar 1B 6a@if%rﬁh§%|ﬁ WH'CPG%T e also
ol ar e SRt e RefERER A st Mt

t haerdin is andénstd®d o melutiameﬂereincmicmaitsethbmw unless otherwise

CORERERFod B A0 BBk B BRTREHE s
NMR%)ned Wit ﬁ’rﬂfr@aﬁi’&%ﬁd%r‘ di'gbﬁﬁz ﬁﬁ&?rd%' Wall &8 b@él&‘-‘s%cﬁ'érféﬁned

simlar to Preparations Pr epar ati on
2 withAnerganicharg/er ogayig bmeﬁoérmagdduonAwbeneammpound of

g PRI oghb Bt adfbslrdfRtgaSicn sk Bl i iR e £,°

t h@yﬁmhetdrqmldézoﬂe anidnan hbidRzmbiety, lsURB o, bLBn8ilirmied to a
1.0 eq i n anhydr ous THF (80 rrL? Add chlorotri net hy

s. ICaFPQXé/hC gcigh ZWiitations, "IQn@r s2its)) maytedormngd @ng @edwlyded
tn t

sI o m’ Q’n%dtebﬁ ir 5?(%&*%9%%@@&%%%%%&58&% nu(%ggb e (i.e.,

Coobnttbxeucsphyﬂlologlcaﬂy aé&epléblar)udaﬂsidrmpr@emgdi dalthdmlgbmther

6., M sol ut h 12 m., 19
L sRtparSathumaoi AR e Sitabunds ofThe Forinda Fhabipe
eq formes for StdrhplehBy ?@é’cﬁfnboé‘c@i‘nbbuﬁé o@Forrﬁﬁlan\}v’iH)én Hpnount

mnutes t hen at roomterrperaturefor 30 m nut es.
QJ@ﬁ@ﬁlvaI‘tbﬂS@nﬁb‘Eh ama@mwvai@nt(mountlm aimedium sighoas one in

(2BBiTHE SlelelB S B Taglis o EhblnpRed'sy ©

salyyphﬂedn@@dl um chl ori de (3x30 m.), water (2x30 rrL)

Dry the organlc phase over and filter the drying
r eagent Exemplatyrrcichagdditien .slalt%r&!%de mﬁaf%s WC@@aﬁﬁa

i R A L U R
( 10381p@praae% carvBi&S)ifondtes fendries) hyampmmieshe

bwg (gr@,lff bgd%?%%aggtrlggt% urgic’algétrgs methanesulfonates
5 %Bh%%d@su‘fﬁhété@' n@raYésa'@xB%téy ‘Hl’fé@ﬁﬂ%feghpaopl%naécgs,

-(2-am no-t hi azol -5-yl)-cycl obut'anol
mallcﬂatesewqcma’ces rsuifatess deréaratesa thidoydréates,)toluenehelfonates

SR8l R F T i AT Y0 i 57
W yBnaRiIlfBoekidetEd saitdbla Fér the fYaRaN Marmaceutlcally useful

di chl oronmet hane (100 nL) to the residue. Wash the
or §alts rombasic whermaestioal BeRPLBAYAEE disgusser: Sor @Le)mple, by

IS A e R PR B0 S,

the drying reagent off. Concentrate in vacuo. Purify
by col um chromat ography (0% > 5% net hanol in

di chl oronmet hane) to afford product (0.508 g, 60%.
MS(ES), miz 155 (Mt ). Preparation 114

5-1sopropyl - 4 pyrrol | d| n- | - yI rret hyI th| azol 2 yI am neA

o o o o re



(200 nmL). Wash the organic layer with sodi um

bi carbonate (sat. 2x30 nl), aqueous saturated sodi um
wohb@rovdm2 (2x20 nL) and water (2x30 ni). Dry t ReT/US2006/006333

organi ¢ phase over MgSO4 and filter the drying reagent

off. Concentrate in vacuo. Paoify by col um

chromat ography (0% 5% et hyl acetae in dichloronethane)

t( 0 F%ﬁéﬁlgs PS&EEssn bfd el (266FzurB Biley-VICE: 34Berge ot al,
5- ngwmaépt/Phanm@eLdlqaﬂSmewcgs (EATR)I66(h) A8t P2 Gauddyi neP

of TefTiel #- A RieBAE GRRe) eB AR A LE SR BT 7he

I hemyd iR We%ﬁﬁﬁbhe?ﬁ/étr}z@@%b/ﬂ&adé?h@%él NewMdrk; and in
5-tert-Butyl - 4- (2-di net hyl am no- et hoxy) - 2- menyl - phenyl

am The Quasige Boghkthipos &DOrug Administration, Washington, D.C. on their

e T s
.4 Elmm;jlarya)wlcpsélwmchuﬂielwﬂmmm saltsalkali metalbalts

rmbl ) in 1, 2-di met hoxyet hane in a mcr ve vessel
wi BHCh ?Pé@ﬂ&tm JRhigm, antopajgssiymysalts, talé@\ﬁﬁ @%Ghén@tel salts

15
PRS0 RS , sHiS RRTERAE ARk o
Coaxampteatoegame a‘rmlhes)aswl“mujdhyclohgxwgrrmés cb-dnug,élammes and

| th dj ent 100%
© 03I wEBARO AT e % Ridnin el and ke Bapgiroen-
yi @bﬁtaﬁr’ﬂ V%’@S’a@n&eﬂ%tﬁé@éﬁts@ubh (a%elo%er alkyl

T 2
yield m z 251 IOI‘ﬁ Prepar ati on
3 h@hdesa(ﬁgmsthw;rqjhwt and idesp r@;mwasrané l@dldes)

- EEILTRHRS e gﬁggﬂ%%@{%ﬁ% SRR el 3R nain
pr ha&de%d(eag cadayil, nguityd e(ﬂmestt,\a@@chloﬁaékl trofiées and iodides),
1987, ge 859-866) in carbon tetrachl ori ded(20 ni)
una@lkxﬁ idg® ke QABG”Négn@(PhPI‘e&‘YI Prqm&ﬁ?ovar) mer%wed
by Al BNAGQ: 2R ébh d Sails §34'b4sé saﬁgarée gt at 70
OC. Filter 1n e norning, was vvlth exanes.
Copbamhacadichily acaeroiabledsahsemﬁrmdﬂee s@bpsss of the inbérstion and all
resi due nder, n tr nd I to

bcReind Betmentsere enaidered sslubiht o i sE@oungphtne
SV&bﬂQ@anébbhp@uﬁHQ%%%&é‘s 6Pl lﬁgentﬁﬁimVe ice

bath and | et " warmto roomtenperature. After one hour
concent e Mo gompsunds opthe inyentian meyialseexist as, or

oi PESTAR e VBRROEE: 4 sOihus TYAPSBED Y apfVels bilsrictapy

36R@ndwh MFhys, TBr example M. Caira et al, J Pharmaceutical Sci., 93(3),
| - 5-morp oI|n4yImsth phenyl am ne

?éotﬁgﬂﬁéﬁj(%% eeﬁcrﬁaﬁswe mepatﬁsloaaiiw polygiase thaantifungal
0 4
oAy old o PdetaioRE B S8Ry SR i ey o

r asehatesBESﬁﬁébl(/@teOﬁgtd@,tesﬂfaﬁd troe liled areadmbcﬂHEd(bl)OEnC) van

De- ith ni d (di,ben
o g o N T ST
OV BiriyHh eHBﬂ@hé)htCQHﬁﬁbn ! 61o$ 694@0@ ?R!:al non- Ilmltlng
approxi mately 4 5 one
hoproc@tssmm/cﬂ@s dlssowtmg thteonvemwatcmmmtmdmedetmd amounts of
{ tat 1N

(e Sostad s oBHE P waber TGS i SoDdta Mighgthan
sodmmmhém;ﬂeé@cur@rahdoémnquae \yotdmowua‘i@flraté sbﬁneren@worm
concentrate in vacuo. Puri on silica ge

HezBistals whighgre thestisglated l:so%amgrfhntﬁthodmlyt@agtammques
product (0.449 g, 83%. MS (ES), nlz 249.3 (MH).

Prepare the follow ng according to procedures sinilar

to Preparation 116: Preparation 118

| - (3- Am no- phenyl) -2, 2-di net hyl - propan-1| -one A

| - (3-1odo- phenyl ) -2, 2-di net hyl - propan-1-one Conbi ne

NaGtBu (3.6 g, 4 equiv.), THF (10 nL), and NWP (10 ni)

|n a round bottorred fI ask Pl ace under nitrogen and

o S~ N~ -~ ~ " 1 I T Y



(25 mL). Add N-bronosuccinimde (3.56 g, 20 nmol).

Stir the reaction in the dark for overnight at room
woeopavedre. Dilute with Et OAc and wash wi t h ROITNSEH6/006333

(ag.) and saturated aqueous sodi um bi carbonat e.

Extract the organic |ayer. Wash the aqueous | ayer

further wwth DCM Dry the conbi ned organic |ayers

( MyEM bs, ﬁ)rr‘@xﬁhhr \d V Y% /p?e'ckrb%éo;i%}3 lshe R/ tH@Lbr%sence of tﬂe solvent
chromat ography ( Et OA hexane) 'to yie
t i {orewatenpodhe C(ysalale@as a_s;u)sa(ee(sy hydTaie)ZSl ( MH ). B.

3| g?n %4 I %ti-*)g;[ ﬁ]uéé) g 'Eihata Y and salgs s0 va¥es Yeters
5- bh@'ﬁi’omgﬁheﬂé@f Mha?)éklsﬂirﬂﬂ%rycb@wnﬁ@nd%?’ﬁ (R&k: e))ébn4ple as an

I met h Iacryl am de (0.
tr Bﬁfﬂ(ﬂﬁ/ phiMine e(tberz) Ml sugh 1aufﬂmerlc|fﬂrm@acﬁaﬂ@nt@mmtpd herein

f 3 t Add
pa%% fqh? ace @t‘@%@gﬁg 8r28 mnr;lu) ean
tetr ak| Nltster@bis@meerWIBxaﬁimal deuthetricG3orneR) opticallsémers

er. nitrogen. Heat the reaction overnight in

seﬁf‘g&h‘%gE%)ecPf the PlegsnseomaRndeHinGHARG oS BB salts.

t .
UBSAL oSior sl R R A PR B L,
DCB;bllvateI&%mbélﬂermoﬂﬁm prodrygsy) slichhas thoskevitiohpoaynexisiBdue to

% | eI ngg'\%o&g% Y?f'%so%‘&ﬁw@t% Pr|ﬁ§pgt%1an?|omenc forms

Fﬂbﬁtmé’y‘ e%%ﬂe?ér?ﬁﬁﬂh@tébfﬁénka bf asymmetric carbons), rotameric
2 4- Br ono- 2- f | uor o- dpheny [ 3- (or phol i ne-4-Car bon

| ) ifgms; itropisooiars hgm gta@tqmpmea@e‘oam oﬁfemontemplated within the

anon%sj‘%bp@é‘cl’ %& éﬁnl tésr 8@ Qc&sﬂﬁr{%?&ﬁ%ﬁ&%hg@ ﬁ’g )eég‘ﬁ%"e 4-

( 2pPridyl abd. Spyriayl). ladididlal bwdécﬂwmér@émrmﬁmm & the
(25 niLL of 0.5 Msolution in in THE. Add 1, 3-

di W@nBﬂ@mhé@rb@&ﬁmPJﬁdbe(Sybéta@tlaﬂyfreemfr@merawers or may
MO LRRRYhiREd (fbr 8xaﬂ1élén£‘%| r)acera’a'tés H‘aﬁtotﬂﬁ‘]-e;‘r ToPBthAé? sbfected,
hours at room tenperature lute t e resulti
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m xture and stir at roomtenperature for overnight.
Dilute the resulting suspension w thEt OAc and wash



the m xture to roomtenperature and quench with water.
Dilute with EtQAc and isolatethe top organic | ayer.
waxoreaoicot he aqueous | ayer further w th saturarPed/us2006/006333
sodi um bi carbonate and ether, then DCM Pool all the
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4- Cyclopropyl - pyri d -yl am ne Ref
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m xture for 14 hours under N2. Extract with ethyl
acetate versus water. Wash with aqueous saturated

sodi um chl oride, dry over magnesiumsul fate, filter,

and concentrate. Trlturate t he resultl ng SO|Id from
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Wash the organic |ayer with aqueous saturated sodi um

chloride, dry over nmagnesiunsul fate, filter, and
woanmmaiaate to afford the title conmpound (0. 286TMS2006/006333
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i PrEFARRRRE TR AU, 082K RO 2 RelRERII R Hahdt Ptayt-Dac
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RO LA S 4t ciosein e

Pr a6 at8 and lib€nsed by Emory University and the University of Georgia to

| ThRnde A s, Bt T2t S BREeRr bR Eadh. o
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acetonitrile (40 nL) to the solid and refl ux overnight
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sol ution of K2CO3 and NaHSO3 (approxi mately 10% and 5%
respectively). Dry the organics over MgSO4 then filter
and concentrate. Purify by silica gel (Hexanes - 9:1
Hexanes : Ethyl Acetate - 4:1 Hexanes : Ethyl Acetate)
to give a clear oil (1.1 9, 53 %9. M5 (ES), mz 220.0
(MHl). B. Det hyI (4-iodo-pyridin-2-yl met hyl)-am ne
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benzylj-carbam c acid tert-butyl ester (0.24 g, 0.49
mmol ) in dioxane (10 nL) under nitrogen. Add 4 M HC
wonowmioxane (5 nL) to the reaction and stir foPCRUS2006/006333
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tri-HA salt (0.321 g, crudep4-Ms (ES), nfz 386.2
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su [ ' . i el
parrt s Blgs b EgRTQUA %%giaére TBeAWBRLE L o ary
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to the cooled Parr(r) vessel. Seal and pressurize the
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the reaction to warmto roomtenperature and conti nue
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B. (4-tert-Butyl -
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heat at 80 C under nitrogen atnosphere for 4 hours.

Cool reaction m xture and pass through a 50 g silica
woaoderovdge wi th 400 nL Et OAc. Concentrate the BCEAIS2006/006333
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( 1ene®dl\§,;RTt;ﬁI\d2(B) ghieapt twesamBHY V- ndrugs selgated fronBNNRTIs and

B 1 G2 sufeBf, EoARE Y g Fol ioni iR nglyce

| n dl ch(a))rtﬁmtétﬂﬁlsméﬁ@n tﬁérapi@é st aEoyNRTI®Aad basiRIMor

(VI 0.139 t
anlth NE e G NNGAI beo 16) hsgsep b eombieliqribentyies
angu%bé Wb M PIS | ohd BF ardPaR2ubAd F@é?%&g I\tllt]gﬁ.qggfga%ent of
I'ng drop W’'se aqueous nanganese di oxi ( nmy
[ nné@ema)tlenm titeis préfermﬁﬁegsﬂtan’g—l—dhfa‘mreatmm withutheuisiple

turns a ray, the e eparat.ed d the
aqﬁ%’@@g‘aﬁ Arbtty; tha wot of §46 SR 5rd RRRIEHS brdsedgmess
The organl CS are Bool ed, desiccated, filtered and

s midaranse/pdrls. P eompliancsnisassantidlal heiCld | and
P R B 0 o R oL b S

pheisgiHoad plaiege, 4 murtﬂedr(.@Serg.,)one)Pl or one NNRTI could be added.

o SB5 g iehe LI Whgelb R Be s arectisiber dbsciiadt

t he excess phosphorus oxychloride. Treat the oil
cautiously with ice and water with stirring and make
basic by treatnment w th aqueous bicarbonate sol ution.
Extract with dichloronmethane (3 X 75 nL) and pool,
desiccate, filter, and concentrated. Chromatograph the
crude product on silica using a gradient of (0 5- 8 %
ethyl acetate in dichloronethane to afford the title
conpound (0.82 g9, 4. 46 rmol) I\/S(ESI) mz 184 ( I)

N a -~ a1



m.). Stir for 2.5 hours at anbient tenperature, dilute
the reaction with agqueous sodi um bi carbonate (80 nlL)
wandoemeiavact the aqueous |ayer with et hyl acetat®&uS300%006333
75 nmL). Pool, desiccate, filter and concentrate the
organics to yield the title-20apound (99% (1.64 g,
7.23 mmol ). MS(ES), mz 227 (Mtl). O

Benzyl - ( 47on\entHhm WILUET DRI O GUIBNQATION THYRASIRS 2- ¥
|)-amine In nmethod simlar to that for Preparation 168
D, At rlyiprle £omebination yhernies or opyri di n-

2-yl met hyl ) - di malthyl aer (1.64 g, 7.23 mmol) with
befzyl afimoeNRAihetr onkd“benzophenone i m ne to provide
after chromatography (0.88 g, 2.96 mmol ). D)

4-pert - BubyNR$i$il AeneWIMRITIONMet hyl - pyri di n- 2-yl ani ne
Add concentrated sulfuric acid (20 nL) to

beBz YbuddrubRY Cohﬂiiﬁ/étlo@rTheraplesA‘

di met hyl am nonet hyT - pyri di n- 2y£) amne (0.88 g, 2.96
mol ) affws)n%RIIﬁHO@ rafseson@d orionefMNRT] 5 hours.
Adj ust the pH of the aqueous solution carefully with
safurAlt BIRNAJIMESH| car bonat e sol ution. Extract the
aqueous phase V\Lth et hyl acetate (3 X 75 nL) and pool,
desi ccalepo MRIM er and concentrate to a residue.

Di ssol ve the residue in nethanol and subject the
rraterlabrfeq\jEQ? ¢l graphy. Concentrate the

met hanol i ¢ anmoni a el uent and pl ug chromat ograph the

ani ne t guRrPPdechd aRTIY @ NIORPPUNd (0.56 g, 2.7
ol ) . I\/IS(ES) m z 208 (I\/H-I) Prepare the foll ow ng

i nt er negy Rt BE 3?89}!@ rpBﬁQ‘NP@%‘ﬂaﬂ lar to Preparation

169: Prepare the oW ng accordi ng to procedures
SI m | ar OD'HN@Q&(S&TOOT\ABE Preparation 174

é;‘/'”tghqe@%% 'f&q%tgaﬁldgwdquleqI%vaJdme [2|dovu I‘rlé) +4 (

a] pyr i diitafo¥ink; BR&OYINe AffhiRUbe; étavudlne + didanosine;
[ 2- Fl uor o- 4- 7-pyr|d|n4yl-|mdazo[l 2-a] pyridi n-3-yl
) - phenyEidoxdeingct aleitabiner t - but yl ester Coupl e
r ono y b r
(3965 I A IR B or 36bnalF sbrYeh thpS b8
7-Byri dN@vﬁamheldndmwidmé al pyridine (5.40 g, 18.68

I) a des ed in Preparation 153. S&ES?], m.z 404
VA ). %ee A- andamne et al Antiviral Chemistry & Chémotherapy

[2 Fl uoPomérét ppg3| pgﬁgﬁﬂﬁoq%rg]ﬁqa_zg[l 2-a] pyridin-3-yl

- phenyl] acet| c acid l'oride. Suspend
[ 25f | uoAtierhative pggimins areyfbr patietds ajniab ) take iadiecoBménded
) - phenyl acetlc aci d_ tert-butyl ter .36..9, 3 36
ol ) IO Re P SRR BRGURS AT oeid anit ©oF those
di oxanewhtFailbt rélffPsé bhra RicoRTRERAEd FRJPRhAIDBDIE AlcRoside
hours. Concentration under vacuum quantitati vele/
pr ovi desombinations énay leseiadilViresistagncesand climiealfailure in many
M5( ES), 51%1 48 (MHl). C. ”
N-( 4-t ePEYBUPYI - 6- met hyl - pyri di n-2-yl)-2-[2-f1 uor 0-4-
7 pyri des#dE‘ta olﬂﬂadm[vith Baquinavir and ritonavir (each 400 mg bid).
9yr|d|n3yl) enI]-acetamde Combi ne
fl qutSiOAIU@mepﬂaV&lﬂmemw ARPRIa®o[ | , 2- a] pyri di n- 3-yl
pheny e c
- pheny bhorf ool By ECThAEAES (folfics, o finod of
g, détebmininglif)g p&wél'rw haB. Wébrgadmlrﬁemmﬂhb compound of the formula
di i sopropyl ethylamne (8.12 g, 11.2 nL, 6.28 nmol) in
DMF (10 nmL) and stir at anbient tenperature for 3
hours. Pour the reaction contents onto a pre-washed
(with methanol) Varian SCX columm (25 g) and wash the
colum with portions (30 niL) of dichloronethane (2X)
and nmet hanol (3X). Elute theproduct with 2N nethanolic
ammonia (75 nL) and concentrate the solution to
dryness. Chromat ograph the crude product on silica
using (0-5% nethanol in dichloronethane.
Recr yst aI I | zat| on from d| chI or omet hane/ et her/ hexanes

N a ™~ 2




a] pyridin-3-yl)-benzyl]-ureabD ssol ve
4-(7-thien-3-yl-imdazo[l, 2-a] pyridin-3-yl)-benzylamn
we 20/05829, 0.19 mmol ), PCT/US2006/006333
(5-tert-butyl-2-p-tolyl-2H pyrazol -3-yl)-carbamc acid
2,2,2-trichloro-ethyl ester-8-093 g, 0.23 mml) and
di i sopropyl ethylamne (0.071 g, 0.55 nmmol) in DVSO
(3.6 nL). Heat the hy re at 62 0C for 8 hours. After
evapor ati on of solvent e the reaction with water
and et hyl acetate. wat er phase with ethyl
acetate and wash th I\?I‘ gani ¢ | @yers W th
sat urat ed aqueous-#at ated ch ihde and
evaporate to dryness. Purify th Ny silica ge
col um chromat ogr aphy (di chl ronet han®/ efhyl acetate
gradient) to give 0.023 g (21 %yvyi el of sired
compound: MS(ES), niz "[!Eil). Prepare the follow ng

according to procedures s ar to Exanpl e
1: MPI 05- 005P1RNVOM PAED2 RECEPTOR ANTAGONI STS FOR THE
TREATMENT OF | NFLAMVATORY DISEE;ES PRI ORI TY

| NFORVATI ON [ 0001] Th pplication clains
priority under 35 U 11
appl i cati on nunber 92

o U S PrOV|S|onw
2005, entitled " oReceptor Ant goq¥st dq the
Treatment of | nfl'ammatory Di seases’ Ire
contents of which is hereby incorporated by reference.
BACKGROUND OF THE | NVENTI ON [0002] CRTH2 is a G
prot ei n-coupl ed chenpattractant receptor expressed on
Th tnal : 2
1255 o OFABHAG G stenof SgTEHTRIG 19, Hperk®ufing,bile or
J. feeapsamipte obt2a0ed fram3he 2&8ieatdhowsthes pregeand ioh a@@mpound
(P IS nat yr ligand for CRTH2, and is the major
gF%bﬁg 5$yoﬂ%a?i#0r produced frommst cells. It has
been shawetHdraenisddimeht 0of ahe CiiVdAtiby B@Rdé@dacgﬁocess for
m gration and activation of Th2 cells (Hrai et al, J.
Ex prepasitg 2 compouaad represenied: bydhesiructenal garmulg 1C:
Al lergy din. Irrrrunol2 2Q0L,4 108, 982-988) which in
turn are involved in ofjchestration of an allergic
i nfl ammat ory responigjggimLifu @ or indirectly
i nduci ng mgration ctiVati RQWIEWHQ and prol onged
survival of effector cell eosi nophils and
basophils (Sanz et al, J. Innun | . "1998, 160,
5637-5645; Pope et al, J. Aler ONi_n. Rgmmunol 2001,
108, 594-601; Teran L. M, din. Exp.][All'ergy 1999,
29, 287-290). The role of PGD2 in theg nitiation and
mai nt enance of allergic in% on has al so been
denonstrated in nmouse nodelSrMBH hma by showi ng t hat
ovsrar&@%bbeumcsaﬁly%@@gf)wmasamnéq velteief e%iz@?'ttﬁér%%f wherein:

exacer bates ailrwa anmati o FUJ I tani al ,
| munol R 2@9@ectb@8‘ror¢4heg4@l)p cpesistiig (Ai:cR?rmergM yR _pyridyl,

und b a dul ators, preferably inhibitors,
ofﬁ?ﬁgopﬁ?g¥a@tngﬁﬁﬂgg CRTH2 and PA>2 shoul d be

useful for the treatnent of di seases and disorders
that are nediated by CRTH2, P Th2 cells,

eosi nophil's, and/or basophll GRR?@ e dlseases i ncl ude
but are not limted to aIIe fssorders, asthmatic
di sorders, and |nflannatory prders such as allergic
rhinitis, allergic asthnafvbronéhoconstrlctlon atopi c
dermatitis and system c inflanmmtory disorders. [0004]
It has now been found that conpounds of this

i nvent i RAis ssldcRiiFETACRY igré@ tynsseapPbaRlzhd alkyl;
conpositions thereof, are effective as i nhi bi tors of
the interaction between CRTH2 and its natural l'i gand
PGED2. Thus, conpounds of the invention and

phar maceuti cal conpositions thereof are useful for
treating inflamuatory di sorders and/or disorders wth
an i nflammuatory conponent DETAILED DESCRIPTICN OF THE

1 AR IFR IFrit -~~A I F A/~ /"~ ——y - o, . N1 o I



nmonocycl i ¢ non-aromatic nitrogen-containing

heterocyclic group; mis zero or one; andB is -H,
WOC(RMpB92- C(R7) 2- C(R7) 3, or an optionally subBcriustmd006333

group selected froma nonocyclic or bicyclic

cycl oal kyl , a nonocyclic or-RBdeyclic aryl, a

monocyclic or bicyclic heteroaryl, or a nonocyclic or

bi cycl i R¥nOBeRERP b théfg%@;ﬂééhﬂ%rgj SR, a|ﬁ<§>pgﬁ<loxya|ky|-

some enbodi nents, conpounds of invention include

conyxdgalayl eycipaikialiey{ R -asyin&’- amlarkyboﬁﬁmh@rgawi,eared RY-
&§x> Rl is ethyl and ring Ais substituted

vvipﬁ ?ryéa@lcic:currences of Ove, b) two occurrences of

Me, or @}Réraeldqa%wg@mear@f—m(c}m”  QFe=NNR3)(R™M);
enbodi ment conpounds of the |nvent|on |nclude t hose

conpoun&s Rﬂe‘%eamﬂ R’ qargindapansgntly eglectgdivory the group

gﬁﬁp tions: [0008] Compounds of this
|nven# ?ﬂ@ﬁﬁﬁféQMbse descri bed general ly above, and
are fur Rids selectest framettie youheonsistisesf  subcl asses,

and species disclosed herein. As used herein, the
foll owi ng definitions shall apply unless ot her wi se

i ndi cated. For pur posegt7of th¢g7|nvent|on 47t he
chem cal el ement sRareni denfify ed in @ cof Bance with
the Periodic Table df Nhe | efrent s, VR si on,
Handbook of Chemi st iCcs, 75*

Addi tionally, gener aI Hjﬁl nC| PRES, am‘d B}Gg c chem stry
are descpibed in "Organic Chem stry", Th onas Sorr el

Uni ver sirys &¢2 aﬁ@esmnsent%msi@apmi@ntm@gctegrf@m the group
'\/Eéﬁélsﬁ/rl»g’*gf’ ﬂ”ﬁg%lgb%’ﬁgﬁiﬂw a%‘g(g‘h?wl cgo?ftéh%ﬁgcsz(o = —CN
YoOH:S200), CFQH;((Q];;]) meﬂﬂmﬁ) al i phatic" or "ali phatl c
t t-ch i.e.,
onbr ancheg)s SHeeRd e S ool v Aol it e
hydr ocaF\b@rs sdiattadtiomh thégm{ﬂ%&{sﬂtmg&ﬁtw r kA dfi@roblkgl-, RS-
cont ai ns oniyor nore units nsaturation, or a

rmadd@dkvlrcR giesearyboalkyk atkyb$EDb), typinadiedrH6h)-t flueroatkyl-

ok Bl By HesiB Ay P N P ChaffPe alkecor

r etgmoanat Lo(cb)ar iidroakyl-CROPO Ry erpl-C{T) clkg-NEbBLD ) and R®-
cycloaldﬁ , or "cycloal kenyl"). For exanple,
suPhaiIR- F?phatlc groups include substituted or

ol keny! 1 oI5 Ao eGRE SRR @Ik, Pudipatiyy dly-o-

al kenyl group s
( csaudybaalkyl oaC(@) alkwmwal %@% -L40kglkyl-or

Lo one Ry b e e indgpenRgeY. SpRis TR Ge Srodp cafisting of
1 il-|2alk1y1 afd cifc%elkjyl fé)r R %nd%”%o%etﬁer ARGl ORIkyIdH2dd

he terns cyc oal I p hati c' car

cﬁarm)eymgwl'th thecaittogen @tern, to avhich meymcﬂhown aiteched;

Satur at B GPORLY e e RR8EuY SeBhea iindh o pppsisting of

ri amysmcﬁgnmamm&ﬁ@m&@m aAQBH;, 160)- wraaasocmﬂ ein
the aliphatic ring systemis optlonally bstltugﬁg
In some ﬁ@tﬁgg‘romme giRURoeeNsiging & RiF Snpandh B (Rfeh-;

Z ggﬂ{ ag 8 Ehggﬁ’%@é W@nﬁéﬁ@%loa eld)pfﬁ&f\\fhg b J9 Bnsisting of

|nelmd$mmwthout limtation, cyclopropyl, cyclobuty

cycl open cl opent |, cycl ohexyl cycl hexen
cycl ohe wfs sleaitEa & lousycaNSiRtng of | k@oeﬁleﬁ%yl

N N

cycloallphatlc carbocycle "car bocycl yl"
"carbocycl 0", or "carbocyclic" also include aliphatic
rings that are fused to one or nore aronatic or

nonar omati c rings, such as decahydronapht hyl or
t et rahydronapht hyl, where the radical or point of
attachnment is on the aliphatic ring [0003] The term

a o



[0008] The terns "heteroaryl"” and "heteroar-", used
al one or as part of a larger noiety, e.g.,
woetmrooemval kyl , or "heteroaral koxy", refer to gCows006/006333
having 5 to 14 ring atons, preferably 5, 6, 9, or 10
ring atons; having 6, 10, or304 p electrons shared in
a cyclic array; and having, in addition to carbon

atoms, RPOR :%Iéctb@ ffd?ﬁrthégﬁcﬁrpq%r%@mgﬂmtaﬂkw fluoro-alkyl-, R®-
heteroatong refers to ni fu

en, or sul
ananﬂ@'de, -hateroaiytt akyll, faBWEfS()@z)ﬁ,l Gyohgﬁkvltﬁ(%m fluoroalkyl-

o SPRY, BB RS IR MR B o) alkyCO),

thb%lelkyf—@(@)lyfluor@)aMyﬂtXD aﬁ‘?lZQ{ ),aIRyIV-NHOCQ(b) and
Eg tetrazolyl oxazoly , 1soxazolyl,

THY ﬁr «9hiazolyl i sot hiazolyl, thiadiazolyl,
pyr|dyl g [
ol | W5t 8 opelth 41'9"3%‘%%9%%ﬁ‘bgﬁmsﬂrg of CH
Thenﬂé@ns heteroaryl and "heteroar-", as used
herein, § ncgude groups in which a heteroaronmatic
ring i sNfgfed: £030R& or nore aryl, cycloaliphatic, or
het er ocygé pl4 Q|§5*4wﬂﬁ{e the radical or poi nt of
attachment is on the heteroaromatic ring. Nonlimting
exanpl etis h2,dler 4ndol yl , i soi ndol yl , benzot hi enyl ,
benzofur

dib f
benzi ni 44 JF?ﬁ”bwgﬂ'ﬁﬂHra FSb g §W§| i soqui nol ylI ,

ci nnol i ggmpriiHg@lagahgsh. arﬁﬁheraﬁm fohlula qui noxal i nyl ,
4 -quinolizinyl, carbazolyl cridi nyl, phenazinyl,

phenot hi azi nyl , phenoxa£|R9IRatetrahydrqu|noI|nyI

tetrahydr0|squ|noI|nyI){gnd 5

pyrido[ 2, 3-b]-1,, 4- ox & n-R(4 . het er oar yl
group may be nono-, bi- iL;ﬁ IB yclic,
preferably nono-, bi - , or t re preferably

nono- or bicyclic The term™ het roar H may b e used
I nterchangeably with the terns "he aryl ring",
h r r e
ter@\ﬁntg\ ?ﬁ%\‘ll)(ﬁle%ld dt fO{rﬂgfraeRg%{)%Fg rcan a@@y?ﬁlt)n?’g CfS“fhformula
ThRECo)e!: M!BeelneRbRﬁxaré as sbtfostht for EnrraUIayII gr oup

bstituted b het wh t | k d
het or oaly PR GIbGHEENR AL DE AN ETD RS IRAM y
SUbSt'tF?@Qsek@ﬂQﬁﬁoﬁﬁhH%ﬁguﬁQbﬁﬁghnyﬁfﬁ%ﬁup abwb%§l

|nd|cate the ternms "heterocycle het er ocyc
het er oR7d$ selectas] fram thegraup hengsting of He(Gi- ﬁg)a“GW ACi-

L MR GIE RO AT BEME GaTiilufiodolrcoranr

heRé Iyﬂglaryl('@ll-ﬂs)’alghathi-ﬁetérddTr?lr aRaRM™4teEbYI(C4-Ce)alkyl-;
partia gnsatugate and havi o0 addition to

carbon &f &Tsando%e agiethryrare 30,67 %) SNINRD(R');
het er oa 5 B8 37 e
(o a 11 g o of £ (AR ReleR el it G 3irals

[ ncbu@letmgao‘sbltrmd (CitGgatkiyt;r ogen. As an exanple, in a
sat ur at |1y unsaturated.ring having 0-3
het er oa%g %@F&dé th@rﬂr%%f?/ﬁ%ﬂs's"én@ PUr or nitrogen,
the nitrogen my b e N (as in 3, 4-

di hydro™H pyrrolyl), NH (as in pyrrolldlnyl) or 1TsTR
(as in N-substitutegﬁgyrr%lld nyRi [0010] AU7

het erocyclic ring c att 8d to i tRRpagdant group
at any het eroatom or carp®n aﬁgqﬁlhat res I;N in a
stabl e structure and “ny ggr$he r;ng at an b e
optional |y substituted. Bxanpl esR St adch saftrated or
partially unsaturated heterocyclic radicals include,
wi thout l[imtation, tetrahydrofuranyl,
tetrahydrothienyl, pyrrolidinyl, pyrrolidonyl,

pi peridinyl, pyrrolinyl, tetrahydroquinolinyl,

t et rahydr oi soqui nol i nyl, decahydroqui nol i nyl,
oxazol i di nyl, piperazinyl, dioxanyl, dioxolanyl,
diazepinyl oxazeplnyl thlazeplnyl nDrphoIinyI, and

T . o, o



desi gnated noi ety are replaced, provided that the

substitution results in a stable or chemcally
woeamibbimezonpound. A stabl e conpound or chem catiys2006/006333

feasi bl e conpound is one in which the cheni cal

structure is not substantialBy-altered when kept at a

tenperature from about -800C to about +40 C, in the

absenceRSfs 102 o @r@u@,wan*f@rnd@ggﬁuéﬁw é’elé@l@%ltf‘rd/rﬁ the group
condi ti ons, for at |east a wee or a conpound iC

rrapﬁiﬂsiﬁ’mg ok, halpggni (Gr-Coatkyb{Budls) alboxo;e -GEef @CFnr

e O rrat PRS0k ek T R A bt o

used heré? s, sen@cft@d $rdn® tiee gwﬂpecror@ﬁstﬁw@hﬁ’tk‘l bHe WC’% Gebélkyl

equal s frﬁm one to the maxi mum nunber of substituents

possi bl & bigswle@ad fiesn Mmgeupstonsistindafid (Gorfed)atiyl,
o l60ro(Er- SHAEH, H RS- KR RGBS o CREDRA! -

O o0 s S o
%&%y&%gﬁﬁé@a&ﬁ-s@@ N ABs Cay e Cosg i Qndcs
A0 R SR GO, SRS v

théll'bﬁ}l()@b-laru:bﬁ @rﬂéﬂlrlf@(@)a.bove and herein, suitable

2:*%22%@%34 @%@éaﬁav@i‘fu S AN A T
seb% zom%qbp@%wk {C5- %lk%%(%f@%alkyl%&-Ce)alkyl -O-
as)(m‘(ﬂa@@al y?xl (R: Nﬁm)eo(@ € 50! ky-

il %@%@%@ﬂ@%%e&%%% ey

- CHSI(BI(-B)a)%tIkyI aadqml(ca)))@rcloaw @rFlz@13 aﬂG( RY'NOGRHBr are (Co-

- B Bienh B huias Sar R phichih o
] ﬂpg ﬁd‘g‘@wﬁ i ep\,pg@gqn at@(n-n_whlch(t p are shown
- PR -PAR)2; or -OPQ(R)2; wherein each
| ndependent occyrrence of Ris selected from hydrogen,
or an oBt? and Ry apivsiependentiyyselagtesdtanttie grmumcﬁhsﬂstmg of

oy o8r s talogs.“NE MR ot M Abriagy -OCFs

above RMDjsi s"eq@ﬁ@mi@m tRE §roUpSsRstifg ot RBO érﬁtPRgQR?éN-

substituent or different Substituents, taken together

with thE rang Y aemindgpandenty seleetedaroribe greun gonsisting of
menbered saturated, partially

unsaatq Q ge)élkyful |y unsaturat ed rmnocycl ic or

bi Icyc| | RZO; isr@lém@d fipnd te bl@ﬂ@rcﬁtﬂfswmg mfde r(ejqoted)talkyl halo(C-
sele ro oxygen, or su
O e FrtrioRy o et AYA AR ok, (G Cojalkylaryl,
hep °§Hd Hg@.dé}xgr oup, or a non-aromatic heterocyclic
r| n@r cont one or nore substituents and thus nay

" opt R6h|a| dejected) Stoim theegroupl corsisdingi afrH,t(€¢@galkyl, fluoro-

E@x el Koy kG Caliho SR e CarC AR AEr-Colalkyl

or s(e} er%d(@!wewksat 0% ALoRI(CR-CLIMKALSTHL, R -aryl-S(O»)-,

hetgroc yclic ring are gcted fromthose 1isted above

f oR ﬂwrgaw%oai—ewaaaw N-8(0an (@ﬁ'ﬂe)@lkwh@(@) oty |

gkﬁﬁ&ﬁ‘@gmfé@fﬂam GG o B aRE - C-Coaty-

pldnd R-ay] l-NIIR(Owhere each R* is
|ndependentl sel ect ed from hydr o dgen or an optionally
subst i t xanf éarﬁ indensigienty @eé@pe fromibe grauagensisting of CH
to @1 .substituents defined above and herein, optional
suBSfituents on the nitrogen of a non-aromati c
heterocyclic ring also include and are generally
selected from- R+, -N(R+)2, -C(O R+, -CO2R+,
-C(OC(OR+, -C(OCH2CO R+, -S2R+, -S2N(R+) ,
-C(=S)N(R+) 2, -C(=NH) - N(R+) 2, or -NR+SO R+; wherein R+
i s hydrogen, or an optionally substituted group



enanti omeric, diastereoneric, and geonetric (or
conformati onal) m xtures of the present conmpounds are
wonodsimaiddbe scope of the invention. Unless ot heCWUS2006/006333
stated, all tautoneric fornms of the conpounds of the
invention are within the scep2-of the invention.
Addi tional ly, unless otherw se stated,
struct upesdepi 2t®drherein are al so neant to include
conmpounds that differ only in the presence of one or
nore i s8i®Pi tallIoehrarthed atons. For exanpl e
conpounﬁ&,?gykﬂ%ubhe present structures except for the
repl acenent’ 0 ydrogen by deuteriumor tritium or

t he rephéthahemrowso thatavhen iy0,.aZ i3CH.or 14Cenri ched
carbon are within the scope of this invention. [0022]

3. Descln pan@hebf empasimenty ofothf uakrRve-memigneds process, the
deger i g :
RBRLSRREATH RN chlo ARG ioagl chitd 8 domcucte
5- v theenipresehce pf cme betreomaayiidatiomg coliplirgp mgents, such as 1-

ehudesibPTsHiardn 24 PEder 8By TRerMRLYeEoPrabyt)S-ethy
opghiiilids Hpglokhidriae. (DEeed phenyl group. In

general , suitable Ring A substituents are as provided
i n the Asothesrenksdiment afitheinventian proyidesribie Hellawiogr y|

erOPaPHaS Hh RRIT e I Al braEn e uBSySPerla data
SUSRMS)tfedtHdycdmpeoilsdd.t uent s represented by RS,
wherein nis 0, 1, 2, 3 or 4, preferably 0 or 1. Each

R8 is independently halo, -OR9, -SRI, -CN, -NO2,
-N(R10) 2, -N(R10)C(O R9, -N(R10)CO2R9a, -

N(R10) (O N(R10) 2, - (O N(RL0)2 > - OC(O) R9,
-OC(ON(R10)2, -C(OR9, -C2R9, -SO2R9a, -S(O R9a, -
S2N(R10) 2, -N(R10) SO2R9a or an optionally substituted
group selected fromdC 8 aliphatic, a nonocyclic aryl,
a nonocyclic heteroaryl, or a nonocyclic heterocyclic
group, wherein each R9 is independently hydrogen or an
optionally substituted G - aliphatic group, each R9a
is independently an optionally substituted C aliphatic
group; and each R10 is independently hydrogen, a .6

al i phatic group, -CO2R9a, -SM2R9a, or -C(OR9, or
N(R10)2 is a nonocyclic heteroaryl or a nonocyclic
nonar omati ¢ heterocyclic group. Preferably, each R8 is
i ndependently hal o, Q‘al kyl, G . 3hal oal kyl, hydroxyl,
Cral koxy, G -3hal oal koxy, -NO2, -CN, am ne,

C _3al kyl am ne, Ci -3di al kyl am ne, G .3hydroxyal kyl or
Ci - 3am noal kyl . [0025] As described generally above
for compounds of formula I, Y is >C(RX)- or >N,
wherein Rx is hydrogen or a C1-C4 aliphatic group. Y
is preferably >C(RX)-. Mre preferably Y is >CH.

[ 0026] As described generally above for conpounds of

formulal, Xis -C(=0-, -S2-, -CONR- , -C(R)2-, or
-CO 2-. Preferably, X1 is -C(=0)-.[0027] As descri bed
general |y above for conmpounds of fornula I, RL is an

optionally substituted group selected from an

al i phatic, a nonocyclic or bicyclic aryl, a nonocyclic
or bicyclic heteroaryl, a nonocyclic or bicyclic
non-aromati c heterocyclic, or a nonocyclic or bicyclic
non-aromati c carbocylic group. Preferably, Rl is an
optionally substituted nonocyclic or bicyclic aryl or
heteroaryl group. In other preferred enbodi nents, Rl
is an optionally substituted group selected from
phenyl, pyridyl, pyrimdyl, oxazolyl, isoxazolyl,

t hi azolyl, isothiazolyl, furanyl, thiophenyl,

i m dazol yl, pyrazolyl, pyrollyl, tetrazolyl, indolyl,
benzotri azol yl, benzothi azolyl, benzim dazolyl,
benzot hi enyl , benzofuranyl, benznorpholinyl or

benzpi perazinyl. In yet other preferred enbodi nents,



[0031] Mis absent or an optionally substituted
nmonocyclic arylene, an optionally substituted

wounonmoyodde c non- aromati ¢ carbocycl ene or an oprcomnakdog/006333
substituted nonocyclic non-aromatic heterocyl ene.
Exanpl es of suitable aryl ene3mroups include phenyl ene,
pyrrolyl ene, thienylene, furanylene, imdazolylene,
triazolylene, tetrazolyl ene, oxazolyl ene,
i soxazol yl ene, oxadi azol yl ene, pyrazol yl ene,
pyrldlnylene pyr|n1dylene17M3LEiInylene

Hazotyene—exambes_of—stttabternonocyete

ar bocycl enes i ncl U 5”%'3‘/'5?opr opyl ene, cycl ooenvm%e,
ycl ohexyl ene &id &ycl oheptylene; and exanp| eg3PB433
ui t abl e non- ar het er ocycl enes i ncl ud

| peridinyl ene, pr~g€razinyl ene, pyrrolidiny|ene,
yrazol i di nyl ene, im azoI i di nyl ene,

et r ahydr of ur gny eneN tet r ahydr ot hi gyl ene,

sooxazoli@inyl Xam | nykeng,
sothia;gyrﬁinylene t hi agol ildi nyl ege,
xat hi ol ylgne di oxol an di t hi ol Anyl ene.
henyl ene, [2,5]thienylene and [2 ] furanyl ene are
eferred arvlene orouos SU|tabIe substituents for a
ryl ene are as provigded in the section descliB2goady
nd het eroar substltuents and suitable
ubstltuenLEiiggk\ matic heterocyclene and
pr bocycl NNt he sectiops
rOV|d|n§ sui tabl e subs I tudent fhtoﬁ non-afomatic

et erocyclic group and ahk S group, respectively.
referred substituents for apgsubstitutable aronatic
ng r\:\rhnn |n a grcup repraeanf arl h\l M and
ubsti t ut abl e é ng carbon or ring nltrogen at%%gﬁﬂog
pbn- aromat i c r|n presented by Mare as descri bed

pove for an heteroaryl group. [003R] V2 is
psent , O) -, -S-, -S(O -,
C(O)N 9-, - NR195(0O) 2-, or

S( O 2- Preferably, V ab e N~@H -O. [0033] Rg
5 -C(())(P]-S’ C(())R]-S’ O 8a -C(O)\l(ng)Z,
-NR19C( O R18 -NRlQC(O)(PlSa - 'S(O 2R18

1. 0.QL. OO\ 2D1.0

S5(O2E0RE8——S5(02NR19)2—NRE9S(O2R18p
_NR19S(O)2R]<5 , S(O) 20R18, -S(O)CR]_S\ i S(O R?.%%l?464

-BR18 , -C(O NR19$(O) 2R183, -CN, -NRL9C(O) N[R19) 2,
DC:(O)NN 9)2, -OR18 , an optionally
Jbstitut on-ar

Dt | opsd ubsti

tic heterocyclic group|or an
ubstituents for the

s
0 yl group. Suitable
s
apd the heteroaryl grolp rjeprasentedily’Rg are as
p
s

D

T n OO0

—

PO QOSSOSO ONY QDT YO T T

N~¢ he pcyclic group
rovided in the section bé)ow describing sultable
gostituents—for—a heterocycti T group and heteroaryt
group, respectively. Preferably, Rgis -C(OOR 18,

C( O N( RaB)e22 beNRslﬁﬁ(i@)ﬁﬁW proMiRIE3G0he)daRvity data (ICso in

oph Dl S gen Ry R died B TETos dedmped by the

Eﬂ&ﬁ?fﬁ%ﬁ @éjﬁﬁcm Qésa'f})bé’cﬁﬁécg ﬁ?‘éR&é‘[?%@éﬂdnt éFtﬁ% specification.

heteroary group represented More preferably,
Rg is -C(O OR 18, C(O)N(R19)2 optionally
N-substituted tetrazolyl or optionally N-substituted
i m dazolyl. [0034] Each R18 is independently hydrogen
or C 6 aliphatic group. Preferably, each R18 is

i ndependently Hor QC 3 alkyl. Mre preferably, R18
is -H nethyl, or ethyl. [0035] Each Rl8a is

i ndependently Ci .6 aliphatic group. Preferably, each
R18a is independently Hor C-C3 alkyl. Mre
preferably, Rl8a is -H nethyl, or ethyl. [0036] Each
R19 is independently selected fromhydrogen, a C .6
al i phatic group, -CO2R18, -SO2R18 , or -C(OR 18 , or
-NR19 |s a nDnocycllc heteroaryl or a nDnocycllc

o o 1 . -~ N T ~A N\




[0042] In another alternative, RL is substituted by
-V3-R22; and is optionally further substituted at any
woneemw1ayr e substitutabl e carbon atons w th ReAT/USH006006333

a covalent bond, -O, -C(O-, -N(R13)-, - S, -S5O -,
-C(O NR13-, -NR13C(O -, -S(Op2NR13-, -NR13S(O 2-, or
-S(O 2-. Preferably, V3 is a covalent bond or -0-.

R22 is an optionally substi tighd
cyclic non-aromatic carboCycC
Ibst it ut ed nonoS¢midctureor bicyclic non
bt erocyclic group. Preferably, R22 is
Lbstituted noncyclic non-aronmatic het ¢
bre preferably, R22 is an optionally
yclohexanyl oxazolidinyl, oxazol i di np
TTazot TadirnyE trahydroforanyt—tetT
Ni azol i di nyIr ahydr ot hi enyl, norp
ni onor phol i ny m dazol i di nyl, im da:
oxanyl , droxoLany ,
/rrolrdrn

pf ur anyl ,

di t hi ol anyl, pyr}
zinyl, isothiazol

OXi de, \\or\, pr err Eve rrgf@"

kazol i iyl thia E{r\/n@

br phoV/i ny®?, im dazol i d j i di nonyl,

/rrolrdrnyl pyrrolrdrnonyl piperazinyl or

; £
Pef Sti-tabte—substituvents—foertthe

pefeiyt ar onanQC

bn- aronat i ¢ carbcycl ic group and noni{

dononocyclic or

or _an optional
ar otlVi c
Repdictationa
I OCYCiol C O
s Ubigiferaded
M, Yu-2)
Ty OT ppyT ar
nol i nyT ,

7ol i di nonyl
ol i di nyl,
idinyl S S
erably, R2_2

y

[y
roup.

yl,

is

epresent ed by R22 ;
nd non-aromati c hg
) fe substi
ibstitutable ring ca bo Nfor noj

ar bocyclic ring or a sSubsffitutable cal
bn- aromatic _heter nr‘vr‘l LC Orr nrrn rpnr esd

are as defi
et erocyclic
uents at a
- aromati c

bon atom o
bnt ed h\/ R2

ned

kyl, hali haI oaI kyl, hydr oxyal kyl | -C(8) OR23
XO)RZB 3, or -C(O)NR232 Preferred
Ibst it ue ubstitutable ring niftrogen ato
non- ar o@ c te ocyclic group represent ed by
e a Ioa

C(O) R23, - (CH2) qCOQ

ro kyI C( O OR23,
R23) 2,

CH2) qCH( CH3) CON( R23) .

CH2)qC(CH3) 2CO2R23 or -

'QJQ.)U)'QJSOU)@U::S'O'OBOQ'OQ.""""""O{M:T(DO’

CH(CH3)< rein

or

) 2CON( R23) 2;
COPR23, whe
is an ifdteger from 1-4, and each R23|is 0.4
ndependefNy -H, al kyl, hal oal kyl, or |hydroxyal kjyl .
D043] | n séne fenbodi nents, Rl is a nompocyclic arlyl
bt er o g Nrup substrtut ed by -V3-R22 ; and the
DNOC ter arxll group represented by Rl
ptfisenal Ty rs furt er JsubgTi{ut ed_atany one or npre
ibstitutable carb N ep@es by RL 1 .
eferably, Rl is a phe sent ed by t he
f oHowng—structurat—formuta = V3=R>22 175 preferabl y
para to the Xlnoiety as referred to in conmpounds of
f or mul aThe dodigetindsrofiteé peessnt dnvenltivar abireferrddltol Iserain as
substjtuted or unsubstrtut ed l%r phatH: grou&
Pr d1einygnijve gampoungs rly Weefe! 8¢ erle RS Q)“a@&”@t
-V2-T3- I
a G- csag’rmk%‘{%g‘%mﬁé aﬂ%ﬁ'gg%%gr %ﬁ%’? Bg}y %'S’%ggg"eég-%’ in
cy theoait kot b)gtfmrmethﬁds descriBedlik{ie gxamplesdmieschbe folloywing

R2 i I b R5.  Pref bl

: SpI Sr@? tl oﬁ@pe es? %g &%u q}%gf'r@gé]p no[t @@E[%n%@ed){b limit the
de%éébé’@ﬂﬂ%‘%ﬂ@él@eu% %%’rﬁatn@rﬁeﬁ:hﬁﬁ%ﬁ@%%ﬁhw% &@d@hbhﬂgous
optionally substituted by R6, f1 uoroal or an

optionally substituted group selected froma C3 C8
cycl oal kyl , a nonocyclic non-aromati c heterocyclic,
nmonocyclic aryl, or a nonocyclic heteroaryl group.
Suitabl e substituents for the nonocyclic non-aromatic
het erocyclic group and nonocyclic aryl or heteroaryl
group represented by R3 are as provided in the section
descrrbrng surtable substrtuents for an aryl or

1 .

a

1 .



Each R14 is independently Cl1-C4 al kyl, Cl1-C4

hal oal kyl , G 4 hal oal koxy, Rl4a, Rl4b, -T-R 14a,
woBedg/0dddy2 -V-Ti-R', -V-T-R 14a, -V,-T-R 14a OPCT/US2006/006333

-V1-T1-R1 . Preferably, each R14 is independently,

hal o, C1 3 al kyl, Ci1-3 hal oaBEyl, hydroxyl, C -3

aI | coxy, G -3haloa!koxv. -NO-. GLi , i-3 aikyl am ne,

G susiupekwitpimi the scebe df sl frﬁ/é)ﬁﬂbﬁb‘ﬂla)%e @épgrent to those skilled
am nqdi kyi vR™var e i ndependent 'y, hal o, alkyl, G 3
halrb’mek@ﬂt hydr oxyl , -3 al koxy, C-3 ha oal koxy,

dial kyl | Thie Gy Sﬁ”&%"i&?hﬁ %?9%'}@%‘akg&%f,?fﬁrrgp@herem by the

\Y abbr@iatlon%(lﬁilcatedcf@)éﬂ }ofuﬂén gﬁél‘é} %N(eﬁ)ol (EMDH) $nethano|

IS a -

opiM@_Qéﬂ)F ?C%t!Po%@th(Udﬁ%( af ﬁ?@bﬂeﬁthw%ﬁﬁiﬂ@s(%@/\@w N,&bl e
Isggﬁﬁé vﬁal a Rfe @ﬁf?lthﬁﬂoergscﬁc%’rﬂd é??ﬁﬁﬁﬁﬂ*&%a@&m
habohydrde (TaHAs@)m hWHbmbbnxqtnaz@ler bIQB/'E ); oackidroperbenzoic

OBl R AL oo
il R R T

opsumadé YDMEBY,; i ;b-ttblaén@bls%rﬁﬁ@md_:épaﬁﬁh?spdlésﬁum abl e

s gstltuents for the al kyl ene 8rou% represent.ed K/ITI'
iy amidg (MGG 4P iehyigennapriios (SMAP)

haN’ﬂ'Wﬂﬁlos;ﬂ#ég%ﬂxyl%tr@dmpmg %ﬂlb[:oal@f&rﬁ%lrlﬁ‘éﬂwte MeCN:

opt I onal bst’itut ed nitrogen contal
noaeaﬁomtﬂbl antddtE- dm}eihyleargrrmppop)d)es@hwlmnb@dlmmldg

b%&%‘?ﬁﬁé’ é@@ypﬁ I)J%T ?ﬁ( E%gﬂg@iﬂ@ is

' ndepen@%‘ﬂ‘iédﬂnﬁﬁ' @?F&%@n&é@ﬂ% %foll%%r&@@eﬁﬁ@n can be Fg)repared
O N(R16) 2, - .
1%y stapuag ROMIBUZQ cemnditipns ohan ynige Ia@dlanb@CV“C aCI (R COH)

[ pEgRHE R DD 8 Rele, T RBoreenfi s bre

gr eshpwn Bidvabl e substituents for the nonocyclic aryl

or heteroaryl group and the nonocyclic non-aromatic
het erocyclic group representedby R 4a are as provi ded
in the section bel ow describing suitable substituents
for an aryl, heteroaryl, and a non-aromatic

het erocyclic group, respectively. Each Rl4b is

i ndependently selected fromhalo, -OH -SH -CN, -NO2,
-N(R16) 2, -N(RI6)C(OR15 , -N(R16) CO2R15a,
-N(R16) C(O N(R16) 2, -OC(O R15 , -OC(O N(R 16)2 or
-N(RI d) SO2R15a. Each R15 is independently hydrogen or
a Q.6 aliphatic group. Each Rl5a is a .6 aliphatic
group. Each R16 is independently selected from
hydrogen, a C - aliphatic group, -CO2Rl5a, -SO2R15a,
or -C(ORL5 , or N(RL6)2 is a nonocyclic heteroaryl or
a nonocyclic non-aromatic heterocyclic group. [0048]
In a preferred enbodi nent, for conpounds of formula
(), RL is an optionally substituted group sel ected
froma nonocyclic or bicyclic aryl, a nonocyclic or

bi cyclic heteroaryl, a nonocyclic or bicyclic
non-aromati c heterocyclic, or a nonocyclic or bicyclic
non-aromati c carbocyclic group, and Y is >C(RX)-.
[0049] In another preferred enbodi nent, a conpound of
the invention is represented by Structural (H) (II1).

[ 0050] The val ues and preferred values for the
variables in Structural Forrmulas (Il) and (111) are as
descri bed above for Structural Forrmula (1). Preferably
in Structural Formula (I1), Rl is an optionally
substituted group selected froma nonocyclic or

bi cyclic aryl, a nmonocyclic or bicyclic heteroaryl, a
nonocyclic or bicyclic non-aromatic heterocyclic, or a
nonocycllc or. blcycllc non- aronatlc carbocycllc group,

-~ . 1



Formulas (11) and (I11) are as descri bed above for

Structural Formula (l1). [0054] In a third preferred
wentmdon®nt , a conpound of the invention is repCessmioedos333

by Structural Formulas (1l1) and (I11), wherein: Rl is

an optionally substituted medéeyclic or bicyclic aryl

or heteroaryl group optionally substituted at any one

or nore substitutable ringgchdmeatons with R11.

Preferably, Rl is a phenyl, pyrrayl, pyrimdyl,
oxazol yl, isoxazolyl, thiazolyl, isothiazolyl,

furanyl, thiophienyl, imdazolgys pyrazolyl, pyrollyl,
tetrazolyl, indolyl, benzotriggetyl, benzothiazolyl,
benzi m dazol yl , benzot hi enyl ,iPiEtzof ur anyl ,
benznnrp?plb J or benzpi perazinayls each og@agﬁ&ﬁly
substitu y one or MoK© sm@stltutablgygl

carbon &0 /%hf : is QFC2 al kyl oR CN

6
cycl oal kyl ; F@i C4 al kylOgroup; R4 is- (&H/N R R
2)mB;Bis a n cyéllc aryl orgheteroaryl group or 7
nmonocyclic cycl oal kyNH gr oup, each optionally Wr
substituted at any one or nore substitutable ring o
carbon atonms with R14 ; and t®i ues and preferred
values for m Rl11l, R14 and the flemai nder of the
variables in Structural Fornul a¥ (') and (I'll1) are as
descri bed above for Structural Fornmula (1). [0055] In
a fourth preferred enbodi nent, a conpound of the
invention is represented by Structural Fornmula (11) or
(I in: RL is a nonocyclic or bicyclic aryl or

het eroaryl group substituted with -T2-V2-T3-M Rg and
further optionally substituted at any one or nore

substitutable ring car bon-atons with R11 . Preferably,
Rl is a phenyl, pyridyl m dyl, oxazol yl,

i soxazolyl, thiazolyl, isot zonI furanyl,
t hi ophi enyl , inidazoly ,ij I, pyrollyl,
tetrazolyl, indoly}, benzotr}az I, benzotbhazolyl
ben2|n1dazolyl benga¥ nyI
benznnrphollnyl §7/ nzplpera2|ny ,
with -T2-V2-T3- MR and each option dtituted at

any one or nore substitutable ring cargon atons with

Rn ; and the values and preferred values for Rg , M
V2, T2, T, Rl1 and the remainder of the variables in

St yral Formulas (I1) and (I11) are as described
for ructural Formula (I). Mand T2 are preferably
absent. [0056] In a fifth preferred, a conpound of the

i nvention i rqgresented by Structural Fggmula (11) or
(111), wher Rl i s a monocycMgeOar blcyCPIC ryl or

het er oar yl C@yb§1|$nQ1NHmMTﬁT_‘TZ‘V2 and
further optional Iy substituted %§'%fy one or nor &
substitutable ring carbon atons with Rll Preferably,
RlLis a enyl pyrldyl pyrimdyl, oxa

i soxazoE;ch\yl ontazsstafe (71594 melyand QJB&H?V' hydroxyl amine
t hj

PR, A L, (5 AR0L orP s bhzons ang st t
be@5i°@ f@aﬂélbdurs.bEmtzaﬂdn any k:onmrltzaifowgmad the oxime.
benznor phol i nyl or benzpi perazinyl, each substituted
wWth -T2-V2-T3-MRg , and each optionally substituted
at any one or nore substitutable ring carbon atons
with R11 ; Bis a nonocyclic aryl or heteroaryl group
or a nonocyclic cycloal kyl group, each optionally
substituted at any one or nore substitutable ring
carbon atons with R14 ; and the values and preferred
values for Rg ,M V2, T2, T3, R11 , Rl14 and the

remai nder of the variables in Structural Fornmulas (I1)
and (I1'l) are as described for Structural Formula (1).
Mand T2 are preferably absent. [0057] In a sixth
preferred, a conmpound of the invention is represented
by Structural Fornula (II) or (III) mherein:Rl Is a

o 1 .

Rs

]suhst|tuted



R1 is a nonocyclic aryl or heteroaryl group,

substituted by -V3-R22. The aryl or heteroaryl group
woemeaoeted by R1 optionally is further substPCutsenoano6333

any one or nore substitutable carbon atons represented

by R11 ; B is a nonocyclic aByk or heteroaryl group or

a nonocyclic cycl oal kyl group, each optionally

suggdd puted at any one or nore substitutable ring

carbon atons with R14 ; and the val ues gﬂgﬁﬁreferred

val ues for V3, BR®-3, RI4, R22 and the r der of the
variables in Struw FOHIL%E%»(II) 1) are as
described for Strtctur abEForemon (1) . '8%9 ] Ina

ninth preferred enbodi ment, a conpoun ~08Bn
invention is represented by Structural Fornmula (11) or

(), WP j |4 I t I
oroup, JHERTEFE G A2TRAGH WeteREN upth CHI R8I and
gr copled ép0eR=nEaG! 4. FRinl,oh0iM iR CH2GIR) fvas tadeled dropwise to the

subst .t ut { any o or nor.e substtytabl e carbon .
ot oot o B, B sgloRan was Fre RS dpigne Bpticat g solution
CY #a8]uerche&ilrSsAufete PR (a§N0UMe Rktie witleRraded

-B; Bi1s a nonocyclic aryl "or "heteroaryl group or a
mowitbyOAs. cThe oambjnedyergapic leyets wens wasthéd, with brine and

SURSE it at t .one ar_nore, substitutable rin

caRio (oS el andcaipRcatil bave B et e
vaPusificitin Via fiddh dRtdmaldbta h_ﬂZﬂ1 hestah8S/EXENBI 8 afe 415
the variables in St[ucturalp ormulas (11) and (F%?)g

ar BYS5Es of thseanamidests asolartassr nul a (1). [0061] In

a tenth preferred enbodi nent, a conpound of the

i ngeny son is represented by Structural Formula (I1) or

(1 . wWherein: RL is a nonocyclic aryl or heteroaryl
group, substituted bé/t -V3-R22. The aryl or heteroaryl

group represent ed099 R1 op%ogglly is furt [QELEt
substituted at e or nore EBbstit e carbon
atonms representgd, by R11 ; R2.qis Cl-C2 allk r C3-C6

cycloal kyl ; R3 is?a @BC4 al kyl group; “N's- (CH

2)mB; R22 is an optionally substituted nofBoyclic
non-aromati ¢ heterocyclic group; B is a nonocyclic

aryl or t I I, i

ar oup, | CAGOTERTLE (485 M 158 oo BRI EAR e were
sutakeintup mopyidinerg Thambisture wa@sshadteth aR190;°Coliod 4tHoairs. The

| d pref | f V3, R11._ Rl14 and
{ naotiliplivartooqied aRd conpetiipted. ; Thedssidvamas pasfifigiion
(I bitviatth EtOAS aptiel B NIEEH | DS AThe agBbbus 1ayed wdsasitdcted

(I). [0062] In the first through the tenthcgreferred

enbibi NG Tiee combinedieigesid layelisovere washedswith dirinesand

Fo NI o] f - Ly > - 0 e e
OB ! FIRSBY A et Bl b 004 gt urcaton
pr eeffdshi dhreniategraphy (@l res@neeEtOACSSIOs) ganval 3388 %) of
(IV):(1V). [0064] The val ues and preferred val ues for

t hifie/Ryragpleaas a golgrieseqilr al Fornul a (PV) are as

descri bed above for Structural Formula (I). [0065] In

an enth preferred enbodi nent, a conpound of the

rg;g%[%‘l% invention is represented by Structural Fornula
(1V), wherein: R2 is Cl1-C2 al kyl or C3-C6 cycl oal kyl ;
R3is a C-C4 al kyl é’étp; and the val uegognd

preferred val ues \{ he rentlaptier of\the variables in
Structural Formul ay( ar e -as—descri bed\ ve for
Structural Formul a (NO)B. [ 00689%@% st i IN~Nnot her

preferred enmbodi ment ;”’°8 conpound of the pggsent

invention is represented by Structural Fornula (V) or

(M): (V) (VI). [0067] The values and preferred val ues

for the variables in Structural Formulas (V) and (VI)

are as descri bed above for Structural Fornula (I).

[0068] In a twelth preferred enbodi nent, a conmpound of

the present invention is represented by Structural

Formula (V) or (VI), wherein R2 is Cl1-C2 al kyl or

- o~ 1



-NR19S( O 2R18 , -NR19C(O) N(R19) 2, an optionally
substituted non-aromati c heterocyclic group

woemesaoented by R20 or an optionally substitutedT/Us2006/006333
het eroaryl group represented by R21. Preferably, Rg is
- C(OOR18, -C(O N(R19)2, apgoeptionally N substituted
tetrazolyl or an optionally -substituted i m dazolyl;

each Rl$p %Stéi({S@Srr\gcf”F by el ded- ’pﬁ ﬁb@‘l &T%)was taken up in

Preferably, each is 1 ndep endent y or
et dipkane/RtOHR1Be selutlndmla@tedyatdﬁﬁ c@fm%yhours The

P S EiR s ERERNTA R ST SSREOT T bR T PHRAL) (oH

Ni £I0GENTIES oAt WHitd PrecipittBiwas di‘cﬂle@fwaiﬁdj Uﬁea ruhd@r high
Preferably, each R19 is i ndegendent Iy

etm The@cidwas obfaines asiaw %epwd@fé%%m@eﬁﬂo%homNMR

el aR R R B2 Y 3T 4B IR RS, SR A DT A 737

tes AN RS [afd €3YEC 1 PREDIN( MF{S”% 247 N08BOFalied:i 27.1089.

|n1dazoI|d|nyI i m dazol i di nony dloxany

di oxol anyl d|th|oIanyI pyrrolldlnyl pyrrolldlnonyl
piﬁéﬂhéinyl, or piperidinyl; R2 1 is an optionally
substituted furanyl, tetrazolyl, oxazolyl, isoxazolyl,
oxadiaZdR%t;ﬁpyrrolyl pyraz@lyl pyr|d|nyl

pyrim dyl , i azolyl, thi e@?ﬁé or im dazol y d t he
val ues and rj;;rred val R14 and t

remain N variables in Structural
and QVi relasydescri bed, ab 97@ for St I‘(bIC ur I
(I ¥070] In Sti|l Janot he | ferred rrent

ouhd of the p nt inWention is roesent ed by
Structural Formula (VI1): (Vbey. [0071] The val ues and o
preferred values for the variables in Structural
Forrmula (VII) are as described above for Structural
For mul a BI) [0Q72] In a fourteenth preferred

embods e e PiRETElR HunteepeloWeop pwaBREIs| Gfs ntd2omgi 9-24 mmol),

Eyl ?Bt@ gi? cycl o%il kyFTF(%gwéaOQ%I@"}f')gﬁp r\IE@I(Q%g 0.73

V2mmola, aravihbleaatid @hthag ©. 24}nmdl$wa$e Gakeh U naCH&GN gfihe

o Saldn S o o 2R PG T RS TR s2ly@l s Rotentrated.

gerheirasibué waepargtioRe® behHPEIYA afBi1T R N¥OHIBGKY IThe
opt i onal lé Nsubstituted nit rogen containing spiro
y

noAdueaumiayer waesextregtad witly EsUAC. obhegeambimeddrifiAmlayers

spj ic.he AV
k{??%ﬂﬁ%%gég % @;ﬁé éﬁﬁ@?ﬁg#%@xgﬂltﬁgaﬂl@d concentration
éB%JIOWQ(lIO) PRICAYdN vid\ Qv thin- Iayer chromatography

- NR19 ) OR18a, - S(0) 2N(R19 NR19S( O 2

-N @8(—( @kz/pa@tiﬂznob '@pgﬁbﬁ‘hﬂw 9%%@%.%91@@%8 oil (166 mg, 95
@g éilc group represented by R20 or

n dbtlon stitut'ed heteroaryl group represented

by R2 1. Preferabl y, Rgis - C(OORL8, -C(O N(R19) 2,

an optionally Nsubstituted tetrazolyl or an

optionally N-substituted i m dazolyl; each R18 is

i ndependently Hor C C3 alkyl. Preferably, each R18

Is independently -H, nethyl or ethyl; each Rl8a is

i ndependently Q C 3 alkyl. Preferably, each R18 is

i ndependently nethyl or ethyl; each R19 is H or alkyl

or N(R19)2 is a nitrogen-containing non-aromatic

het erocyclic group. Preferably, each R19 is

i ndependently -H, nethyl or ethyl; R20 is an

optionally substituted piperidinonyl, oxazolidinyl,

oxazol i di nonyl, thiazolidinyl, tetrahydrofuranyl,

t et rahydropyranyl, thiazolidinyl, tetrahydrothi ophene,

nmor phol i nyl , t hi onor phol i nyl, i m dazol i di nyl,

i m dazol i di nonyl, di oxanyl, dioxolanyl, dithiolanyl,

pyrrolidinyl, pyrrolidinonyl, piperazinyl, or

piperidinyl R2 1 |s an optlonally substltuted



are as described above for Structural Fornula
(1').[0076] In a sixteenth preferred enbodi nent, a
woaopound2 of the present invention is represenPed/usg006/006333
Structural Formula (VII1) or (DC) wherein: R is O Q2
al kyl or C3-C6 cycloalkyl; R¥%is a C1 C4 al kyl group;
R4 is -(CH2)mB;, R2 is an optionally substituted
mogRsyg! i ¢ non-aromatic heterocyclic group; Bis a
nDnocycIic aryl or heteroaryl group or a nonocyclic
cycloal group, each optionally substituted at any
one or \if;iubstltutable ring carbon atonBFmr h R14 ;
and the s and preferred val ues for nd t he
remai nder of tjhe vari abl es |nP§§5 ctural For
(VI )[éEH/T re as degggl Struc
For LLQG NSeventgent h prefeggégk
anaﬁﬁent a co d bethe present |on[Fs
represented by Struct For mul a (VI %r (1X),
wherein: R2 is C-C2 Qlkyl or C3-C6 cycloalkyl R3 |s
a C-C4 alkyl group; R4 is -(CH2)mB; Bis a  Example1
nonocyclic aryl or heteroaryl group or a nonocyclic
cycl oal kyl group, each optionally substituted at any
one or Eﬂ4
R22 is gﬁég‘%tﬁgﬁ a{ﬁtt ,zsa@lggtrr\ ute cycl 0 eoggﬁll?{éédl; 9)
oxweod takemyup md&da@drl.r ‘Thaomiylure isisgdatedinky b, Parr apparatus and

LR TR . SR e L W it
' ”Fﬂt%tiﬂd gé\ﬂé/é yeIIé’QvQﬁtZ PUtflbatMia pie®XaAVe thin-layer
di oxol any hi ol anyl , pyrrolidinyl, pyrrolid nonyl,

p. plerloarzatagraphws(tbﬁﬁr GhiTibtmethans], SIO daeed mg (67 %) of

P hEEBEHIEA ors Pl obe 0] PSSR i m.p- 2 Hel): 214-

| n24a2gl umams calt'diferCH AOnRERS (MpY):r681.3441 | Found:
pyrrolrdrnonyl pi perazinyl, or piperidinyl, each
op53$ﬁéﬁﬁy substltuted at any substitutable carbon
gQ*I A hal oal kyl , hydroxyal kyl ,

- » O R23, or -C(O)N(R23)2 and
each optlonally substituted at any substitutable
nitrogen atomw th alkyl, hal gal kyl, hydroxyal kyl, -
C(OORrR23, -C(O R23, (CH2)q (CH2)qC(O)N(R23)2

- (CH2) qCH( CH3) CON( R23) 2; - C( CH3) 2CON( R23) 2;

- (CH2) qC( CH3) 2C2R23 or -(C}Q)q CH3) CO2R23; and the
val ues and preferred val , R14 , R23 and
the remai nder of the marxgEﬂigFg\r uctural Fornul as
(M11) and (1 X) are Sde ribe t uct ur a
Forrmula (I). [0078]\J}/n ‘an ei ght eent h Lpr gfrer r ed
enbodi nent, a conpound of the gresent Tnvention is
represented by Structural Formula (M 1) or (IX),
wherein: Vis absent or -O ; R is C-C2 alkyl or
C3 ycloal kyl; R3is a CG-C4 alkyl group; Ris
- ( B, Bis a nonocyclic aryl or heteroaryl group
or a nonocyclic cycloal kyl group, each optionally
substituted at any one %§§@PC§Eﬁybstrtutable ring

carbon atons An' opti onal
substi t ut edygyc ohexanyl oxazolrdrnyl ii;l/\OH
nyl

oxazol i di nonyl, thiazolidln % ,
t et rahydropyranyl, thiazoli ;I tetra ydr ot hi enyl ,
nof holinyl, thionorphaidotyhs inrdazolrdrnyl

i m dazol i di nonyl, dioxanyl, dioxol anyl, dithiolanyl,
pyrrolidinyl, pyrrolidinonyl, piperazinyl,

i sothiazolidinyl S'S, dioxide, or piperidinyl.
Preferably, R22 is oxazolidinyl, thiazolidinyl,
tetrahydrof uranyl, norpholinyl, imdazolidinyl,

i m dazol i di nonyl, pyrrolidinyl, pyrrolidinonyl,

pi perazinyl, or piperidinyl, each optionally
substituted at any substitutable carbon atom by al kyl,
hal i de, hal oaI kyI hydr oxyal kyI C(O) (]?\’23 C(O) R23,

T N\ NN N o




described for Structural Formula (I). [0082] In

anot her preferred enbodi nent, a conpound of the
wonrem@aicoz nvention is represented by StructurabPCFRwSReba06333

(XI1): (XI1). wherein the values and preferred val ues

for the variables in Structural- Fornula (XI1) are as

described for Structural Formula (I). [0083] In a

twent i ehtpleéﬁaﬂétrﬁetr@%epehld@ﬁparﬂsﬁeaﬁw@ PhnLh ehd

present invention is represen Structural “Fornmul a

( XNa(AcQiubt+(22 gWerestaéseomrame(th(Ble (6@ mL)@nd sfigreidsat 25 °C

subf® T, Tog ot e i WiHCOERE B PE M with 4y NaOH

at QJ!’QS? \WThé a@&bbd@lay@'r st, eﬂl@ﬁéﬂ M tK)GHZCQE nTeE kdhtbined
hal oal kyl , spiro cycl oal ngd gélonall Nsubsti t ut ed
pfi

n| prg?gwad@rﬁ wers djed pNa refnend crecentsigd Which
i ?%e&é%@ﬁ&%ﬂntﬂenﬂe%ﬂim%)% %l&?laurfg [FP%I 9 and washed with 1

erocycl roup, am ne yl anm ne,
or M@ gy Th&@qu&ou@é@h%@er wa@(e@lr%@ti%% Et,O. The acidic

 NRISENGseed 13 RESERATRAREEFE VI AN pellets (pH =
SU%I‘IZ{ T‘F% r@ﬁ@u@ﬁﬁé@bkﬁa&@&%ﬂ??ﬁﬁ'ﬁﬁ glfr%u&mblned organic

repr es or an optionally Substitute
hetaeynecsamre grled INasPO s filered and Rmctintmmrhwﬁim fusnished the

:2%%@9g®%+§ Q‘i%ﬁa%?@f«‘ﬁl ach %ghl Elaaolrsal kyl or

N(R19)2 is a nitrogen-containing non-aromatic
het erocyclic group; R20 is an optionally substituted
pi §&M nonyl, oxazolidinyl, oxazolidinonyl,

t hi azol i di nyl, tetrahydrof uwgd tetrahydr opyr@aqny! .
thi azol i dinyl, [fet ah@ﬂ‘rolm_ap.hen.e, nor phﬁ
t hi onor pho(ﬁ'@i dazol oxdiyngHigride m d nyl ,
di oxanyl , ol anyl, dithi oEgMyl, pyrroflidinyl,
pyrrolidi nonyl, plperazinyl, or piperidinyl; and R2 1
is an optional I y substituted furanyl, tetrazolyl,

oxazol y DMSOq¥EZaiLY wasrsReh @thXiH y(zcm yﬂm) and the resulting
pyrazol yl, pyridinyl i azol

o solmnaamswoolmp a0t 3wbr@x@w?@ao b (B0 higyin
I
 YEHRIBIRL) Hlos it UrbBhisB o e Sofutphitiid; 40 06 THisthanical

[ O6tirtdr)) Mftertheatyitibhs thie spleticrr wad stirreddit re40 °C aor 30

conpound the pre i.nvention is represented

o PiaiEsa et o i‘iﬁg) NS F1 L) $has iR ipchBsolution
af ¥t - dret RrOAIMY adififiIP @é résUTPSYIRtibA wWaktrRldat ~ 40 °C
group, each optionally Substituted at any one or nore
sufet3a mirnkés Tneibylaamhm(ﬁ&mbﬁwaa adderllte the\wlutoneat — 40 °c

bond
S PEEWBRY BRF fuREripiata Blried, T il wasHEkd Bhoudd °C for
SUbstmhuie%t&rﬁj Frina 5O 49 thhéél Tfe s@ldmdn, wi€ /luted with
di al kyl , gem di hal o, hal oal kyl, s o cycl oa

opfitkdd 2yd wesbed ittt B N Na@ A '&ma@menusglay@r was extracted
”ORntﬂrcﬂll%l gt &Y | bP eré’ﬁ%?eegﬂgﬁgf\lgzé‘bﬁ‘)gfntered

spito Non iC hetero

al hudja:bhoentratedlvwbrammghedrthé)aw e d%0a yellovweoiP PRYSg, 97
- ) N(RI 9) 2, -NR19C(O) R18, -NR19C(O) OR18a,

C%% 2N(R19) 2, -NR19S(O 2R18 , -NR19C(O N(R19) 2, an
optionally substituted non-aromatic heterocyclic group
represented by R20 or an optionally substituted
heStmaryl group represented by R2 1. Preferably, Rg
is - C(OORL8, -C(ON(R19 )2 , optionally
N-substituted tetrazolyl or optionally N-substituted

i m dazol yl; each R18 is independently Hor G -C3

al kyl . Preferably, each R18 is independently-H,

nmet hyl, or ethyl; each Rl18a is independently C -C3

al kyl . Preferably, each R18 is independently nethyl,

or ethyl; each R19 is Hor alkyl or N(R19)2 is a
n|trogen contalnlng non- aronatlc heterocycllc group.

-~ . 1 N T ~—~A N "



[0088] Table 1 bel ow depicts certain exenplary

conpounds of fornula I. [0089] Table 1. Exanples of
woaomesok conpoundsPl PERI DI NYL Pl PERAZI NE DERPYNTSME&006333

USEFUL AS | NHI BI TORS OF CHEMOKI NE RECEPTORS Fi el d of

the I nvention The present inRvgntion relates to

pi peri di nyl piperazine conpounds useful as selective

i nhibitors of chenokine regepiors, especially of the

CCR5 receptors, phar machonp03| tio hal ni ng

the conpounds qof this inventiddn, and neth

tr eat ment st HShe i nventive conmpounds. - Thé |nd% tion

al so relgkes o the use of conbi nati on of_on
nore E€dMBpourids of this inveption and one ¢r rdﬂ
antiviral or other agentHNus ful in tEe M L\QN‘B

Hurman | mmrunodef i ci ency Vi sn(HIV) T MBlnventlon oc
further relates to the use of §°%onpound of this

i nvention, alone or in conbination wth another agent,
in the treatnment of solid organ transplant rejection,
graft v. host disease, arthritis, rheumatoid

3L oy d (TR BB PARSEniT 7, and,

sC Ibenmhrlazolle(ﬁkbg))wede ta‘kehmpelmt bmeﬁlee(3§0cmla) aﬂrdebéawd with

crisis caused b e t|v red
 AGROR P oYY S Bt taR 1ol At THRMRILN was
Vmbb@leﬂeé}ﬁf'éor%\fﬁ%@&f Tﬁe %@Hﬁottrllé%%oécﬁﬁjdﬁﬁ\)é% R&%has is in the
successful in slowing the progression of AIDS, there

i shexi $tepa need to find a safer, nore efficient, |ess
expensive way to control the virus. It has been

reported that the CCR5 (CC Chenoki ne Receptor 5) gene

pl &t6p 4 role in resistance to HV infection. HV

i nfection begins by attachnent of the virus to a

t ar get ceII menbrane t hrough interaction with the

cel lul ar receptor CD4 and a_sgcondary chenoki ne

co-recep 3) ecuIe and p eds by repli céat and

di ssem na i nfect edr rough the band

ot her tlssue Th re are varlous c enoki ne recep

but for - tropi cHV—petieved to
pat hogenj hat replicates in vivo |n t e
st agetdB™o nf ect™on,;Bdche pri nci pal che ce

required for the entry of HV into the i's CCRS
Therefore, interfering with the interactlon bet ween

the viral ece V., can bl ock H ntr

| nibeite szgtﬂﬁéolsraé&ff? b i, st Sistela 44 B pes
NOkHEH &5 ézo@xﬁi fﬁﬂéﬁﬁnméﬁﬁ&&Qﬁ%ﬁmfﬁﬂ?ﬂBoﬁﬁ

have been re orted to nediate cell transfer in
i ﬁﬂmhemgl neRgnesiyy bromide9 mhiofta 6.5 Mrselutiorond HF) was

a1 PRRGH 8 e hBlcn BP0y T el G2V 1R pEotution

t owze waefied to 25 PCearid stirtateat thaf tesnpdratiredass$. Higlsolation
t he treatnent of other _inflammtory diseases or
coM@stsIowly aurnehgd Wity ?%Mﬁa@ SPgiump Gitrate,; andithe mixture was

mu gbhé’é rStEY %rnocﬁbsrgto%% I?ju‘er \Was Bgﬂﬂfonéal b%%é@ﬁ‘ EtOAc
an raft v. hos I'se erldlne erivat
vvhiand 20wt %mscoxhunrmnramn'ﬁgﬂaqsemmla@réuWasrextr‘aeted with EtOAc.

i $BedDMifed GRg e ks Msé?é%%%ﬁsa@@nﬁ@@%\'aéggijri"‘ér(NsézSO4)-
gbﬁﬁt?at?&?ané ?ﬁ? iorPgdnla Jafownd F’iﬂﬁl@h&ﬁ%na flash

nEounds use recéptor antagonists are

di sbraseategraphy. tﬁllcmé‘tseiﬂms B/1ma@©s[aoet@w 288 8mend/1
6, 391 , 865, PCT Publications WO 2000/ 66558, WO
2000/66559, WO 02/ 079194, WD 03/69252, WD 03/ 020716,
WD 04/ 056770, European patent publication EP1421075,
and US patent publications US 2004/0092745 and US
2004/ 0092551 and in US provisional application Serial
No. 60/51 6,954 filed Novenber 3, 2003. PCT
Publlcatlon WD 2002/081449 publlshed Cbtober 17 2002

o ey



and nmet hods of treatnment, prevention or anelioration
of one or nore diseases associated with the CCR5
woeemmbov2 One aspect of the invention rel at esPCD/US2006/006333

conmpound represented by the structural formula I A

Formula I A or a pharmaceuti cdkl-y acceptable salt,

sol vate or ester thereof; wherein: Rl is selected from

t hﬁeﬁéﬁ’é’sﬂa@étﬁﬁeﬁﬁ.mﬁﬁgh@(ﬂ 1R% gheny (72 @dﬂ'ﬁé f¥sired piperazine as
enyl, R9-naphthyl, "and is selected from

thé C@A@'ﬁ;ﬁ Bhsi st i ng of Hand alkyl; R3 is selected

fromthe group consisting of H al kyI , al koxyal kyl -

cycl oal kyl, cycl oal kyl al kyl -, R9-aryl, R9-aryl al kyl -

RO groaryl, and RO9- heteroarylal kyl-; or R and R3

together are =0, =N(OR12 ) , or —N-N(R13)(R14) R4,

R5, R6 and R7 anrg dependent |y sel ected ff e

group consi sting H and al kyl; R8 is sel from

t he group conS|st|ng f- AR9 isH1:| 2 or 3 su I tjuent s

I ndependent | from t he—greup con J%f H,

hal ogen, alé@;ﬁ; - CF3, MeOR3, CH3

CH3S( 2) pMB 5{;8XR19) ; Fﬁ‘g eI eL\t\ed}lH

fromthe group conS|st|ng of Hand alkyl; R1L 1 is

sel ected fromthe group consisting of H alKkyl,

| e 0 A g

R9upr|m IMeDID ey stirFet 2% PO § Ih) ST @e&b{utlon was concentrated.

fI % d§§%yﬁ V?,a\(% ﬂ'f'@@eﬁﬂwao Hz%c 'Meﬁw onnbhe

I I

(e:xl gg?!ﬂspgf(/\@sl X emy I‘OdXW!':lt k(g/l-fﬂdﬁy TE& cBﬂ{q?ﬁé({fWgamc layers
aI hugire @ne‘d(())/lgﬁ(]wl F|Itrat|d>m Rmﬂ)c(omemtrﬁcm) gaVek'gTBZ MERIF %) of
anﬂgRM are |nd%p r]tgwn{ Ig}érasel ected fromthe group
co ?Q'lpeﬁebz"d? ap ¥R Q cycl oal kyl, or R13 and R14
toget her are (C2-C6)al kylene and forma ring with the
nitrogen atomto which they are shown attached; R15
an®ten 8 are i ndependently selected fromthe group
consi sting of alkyl, hal ogen, -NRL8R19, -OH, -CF3,
- OCH3, Oacyl and -OCF3; Rl17 is selected fromthe
group coh ng of H2N- and R20RE R18 and
R19 are |ndently sele ted fromthe gr @
consi sting ™ Hand al k B3 i s selected™N t he
group ca SI aJ_k;LL_haj_qal kyl cycl oalkyl
het er odycl kyI aryl, aryl N
het Egat , le sel ecfé/eAd from the g@ﬁtdn\s/imq
of 'H,~ al kyl, fluoro-al kyd ar yIMR kyT ™,
RO- heteroaryl -, al kyl , I/Pﬂ S(OQ) cycl oal kyl - §( Bos
2) fl uor oal kyl - S((IZ) RO- ar I-S(OZ)-

heteroaryl S(O 2)- N( R18)(R19) S(2) -

al lﬁ‘\Ie ﬁ%@n&(%%?%{;f“_@é%— -prpengH&%?ar yﬁ%%@&-aluen%

an dulZomc acidh@mehdent tykeselp it texthérre)amcﬂ heagdoatreflux with
consi sting of N is. O 2, 3 0r 4:s 0,

O 5egiont sSmaval of WO (Doan Sy, Ol balh {8 Felg SAHgb2.5 h.
thahoWaiiRidh \{vés Booled énocﬁbetdﬁégbﬁﬁomﬁp fnerh\ﬁ/as added.
invention relates to a conpound’in isolated and

puilihgi sedutfosr was heatedcaimefiux (ﬂorrarpaédlannaloB by Thiessolution was
struct ur fornmul a LB:

o SPAEe A ATy Sh B UBredes udt g s nexttep.
thereof; wherein: Rl is selected fromthe group

consi stl ng of R9-phenyl, R9-pyridyl, R9-thiophenyl,
R9§Jm.ﬁt hyl, and R2 is sel ected fromthe group

consi sting of H and alkyl; R3 is selected fromthe

group consisting of H, alkyl, alkoxyalkyl -,

cycl oal kyl, cycl oal kyl al kyl -, R9-aryl, R9-aryl al kyl -,

R9- heteroaryl, and R9- heteroarylal kyl-; or R2 and R3
together are =0, =NOR12 , or =N-N(R13)(R14 ) ; R4, R5,
R6 and R7 are |ndependently sel ect ed fromthe ‘group

o s R s o o



R11 is selected fromthe group consisting of H alkyl,

fluoroal kyl -, RO9- arylal kyl-, R9-heteroaryl-, alkyl,
wablboslooseeR) -, cycl oal kyl -S(O 2)-, fl uoroal kyl PCHUS2)06/006333

R9-aryl -S(2)-, R9-heteroaryl-S(0O 2)-,

N(R18) (R19)-S(2) -, al kyl-Cc@y-, cycloal kyl-C(O -,

fluoroal kyl-C(O -, R9-aryl-C(O-, alkyl-NHC(O- and

RO- aryl-NH-C(O)-; R12 is H, alkyl, fluoroalkyl -

cycl oal klyl al kyl -, hydroxyal kyl -, al kyl - Cal kyl -

al kyl -

al kyl - or N(R17) (R18)-C(O -al kyl -; R13
and R14 ar dependently sel ected from t hexgrup
consisting © al kyl and cycl oal kyl, or d R14
wi Tt

t oget hex~ar c6) al kyl af¥MIBFm a ring h
mtrog@t/dknids wpNch t heyare Shown attache ﬁ
angyBiB~are i tly selected from @&Ep
consi sting of alkyl | ogen, NR17

N
-OCH3, -Oacyl and - Bpc R17 and are t)"
i ndependently selected fromthe gr oup consi sting of “Boc

and alkyl; Qand Z are independently selected fromthe
group consisting of CHand N, nis 0,1 ,2,3 0or 4, s is
01 , 2,3 or 4; and t i51230r4 vviththeproviso
ks I
B AERNE s f 1hS oo BN AEB ARG PLATRFEN od uted
t henthrTeHE naerd MaMp B (@wentl dfna 6f0 (] szcdalscmm&’s@n) wetsealded to

Do Lt ST S FRELNA SRR Y5 SRESck Ao Gtk 6 P he

Pr AfiRiFe Wa%RicheRed wWithl 255 88 9P 568IUhHEI4te. PTRE hii%iuRE was
conmpounds which are_represented by structural Fornul a

| Aesiragted vith BtQ¥her rhe sombiagd graanie [ryens wesamashed with
SO r t

> bk gl Blod0a! MU BrbhfiuPas B0e BRY Shi Bhine
st mathylatdd pipendihe (180 oRbdsedsen e stelrtfigopipéreirgs inUPtep 6).
consisting of Hand (G C 6)alkyl; R3 is selected from
the group consisting of H (Cl1-C6)alkyl, (d-

C6 xy(G -C 6)al kyl -, (C3-C10)cycl oal kyl

(Cgﬂé'g) cycloal ky(G -C 6)l al kyl -, R9-aryl,

R9-aryl (G -C 6)al kyl -, RO9-heteroaryl, and

R9-heterpary] (G -C 6)al kyl-; or R2 and R3 together are

=0, =N( or =N-N(R13)(R14); R4, R5. R6 and R7

are i ndepe tly selected fromthe group i sting

of Hand (O 6Jalkyl; R8 is selected fromthe group
consi st s 1 2 or 3F8bbstituents :
|ndepe@/® se d from roup C of H,
hal MBS CrC%ﬁ/ (G - C@@g oxyH -
CH3C(O) - : CF38(02) N 8) 1szo

R10 is sel ect ed fromth %r oup conS| sting of H and N.
(d-C bJalkyl; RL 1 is selected fromthe group Boc
consi sting of H, (d-C bJal kyl, fluoro(C 1-C6)al kyl -
R9ar|(dC6aIth9heteroaryI (G -C 6)al kyl

( CIhec%vlal nwtec&chom)endm@cfasmg)/@m@ﬁmwt & nzl))were taken up

H]wéﬁ%&!?a -Gfﬁ]lgf%lcf)%%”ﬁ%&igﬁﬁdﬂ-%w%%}ie?da@i the solution

6) alals)dtirtedQt-25 ‘(G:ﬁor 10&) qml s@ﬂuti@ﬁ web Shnceritrated o4 fd tHe
6)aIkI-C(O) XA d) d- C 6)al kyl - NH C( %
ante wias.-takercy @n gt/ N N«ﬂOH@m Clleg gplipn was heated at

&
fl ygr )
98 Ei(fﬁ grﬁygb%ébw oé%s%?(&%&)éﬁkj @éégr%eb Ths eéldue was
N Rlirt;llt)hp‘g -betherﬁZG(Hze]H(amd O NgOHELG- T l'gé aqullfdus Iayer was
an are
 nBSEReIaA Iy CERPke P S BRIEH OGRS TR AT P U MAS L),
(G -Co6)al kyl and (C3-C o)cycl oal kyl, or R13 and R14
together are (C2- C6)alkyl and forma ring with the
nitrogen atomto which they are shown attached; R15
and R16 are independently selected fromthe group
consi sting of (Cr C6)al kyl, hal ogen, -NRL8R19 , -OH,
- CF3, -OCH3, Oacyl and OCFS R17 |s sel ect ed from

S o s R PN N N NN AN AR ~A S



NH-C(O - and R9-aryl-NHC(O-; Qand Z are
i ndependently selected fromthe group consisting of CH
wandoeyiais O 1, 2, 3 or 4 ; s is 0, 1, 2, 3rOw/U4$2006/006333

and t is 1, 2, 3 or 4, with the proviso that when n is

0O, Zis CH In another enbodugent, for the conpound of

structural fornmula IB, R2 is selected fromthe group

COfiférel, BAd %nbbﬁtmékee%.& @%@é v b g%ﬁdir% §ShsRNIeH difl oris

t he group consi sting I k

Conateialyyass u@@ﬂﬁeatw m th(e(t@xt:ste@) cycl oal kyI :

(C3-C10)cycl oal ky(C 1-C6) |l al kyl -, R9-aryl, R9-aryl (Cr

Co) al kyI R9- heteroaryl, and R9-heteroaryl (Cr

06 % ; or R2 and R3 together are =0, =N(OR12) , or
3)(R14); R4, R5, R6 and R7 are independently

seI ected fromthe group consisting of Hand (CrC

Jal kyg; is selected fromthe group consi stgng. of ,
andR9 i 2 or 3 substituents independentlyt ed

fromth oup consistin hal ogen, (G -C
6)al ky ‘(o' C 6) al koxy, Ecr—séﬁc'ocrzs GB(0, <ON

s(x) -, - 9) ; R10 i e i
frp| t eg@%m onsi sting &N and (C-i - Q6) @N
Is selected he group consisting of A% \b
6) al kyl, fluoro aI kyl -, R9-aryl 1906) aI kyI - N\BOC

R9- het er oaryl -, (d C aI kyl, (Cl- C6) al kyl -S(O 2) -,
(C3-C6) cycl oal kyl -S(O 2)-, fluoro(Cr C6)al kyl -S(Q2) -
R9-aryl - S(2) -, R9heteroary| S(O 2) -,

N( %7 B%{'(i!?ﬁ? o ’tep( %r(lﬁoéf% mal%lka%i gtw ré@@m) were taken up
rrﬁC}‘lgCﬁ(e@)d codléd@) @)°® kg clobl‘dg@( fon@thloride (230 mg) was

al kyl fluoro

1- adyled kgnd t eoe.sgrmpmwtmi WG @tjrred:@)taﬁkQ(25h})d§be)ﬁ(0®tlon

@sad @@VI’[E@H%E %I’\é esﬁeﬁ%@? ﬁ% gf%'? F&L)S)ﬁ%( %ﬁueous layer

( dm@sﬁé)@ralcréd witRIGH 18l Rhé o@hﬂ)lméuﬁ erfMieRiyeys geledtied
mthe roup consisting of H_(d-C 6)al kyl and
Sl yflesad 1 cilcenitatagh dT*pazre&I@@%waerptmfed(\@ﬂa@

ja 0
thé‘éwgriﬁgr;%ﬁrir’% hERE bl Sk MRch GTB03 il
sefreot eyhric-amind&ogr Stap G)easa yelloy odf (d-C 6)al kyl,

hal ogen, -NR17R18 , -OH, -CF3, -OCH3, -Oacyl and
-OCF3; R17 and R18 are independently selected fromthe
gr g¢gp ggnsi sting of H and (d-C 6)alkyl; Qand Z are

i ndependently selected fromthe group consisting of CH
and N, nis O 1, 2, 3 or 4, sis O 1, 2, 3 or 4; and

t is 1, 2. 3 Qr 4, wth the proviso that when nis O

Zis CH Inther enbodi ment, for the conpoupdg of

structural la | A or IB, Rlls RO- phenyl . @
CN-A

anot her errbocﬁ neft for t he conpounds of struct

formul a ﬁ?ﬁ(\ | sl n anot hgey enbodi nent, far

strudjupg or or IB, wheretn RL is S

and AR Inwn/ot er rrbodr neOH for Sfrmgctur al \b
I aO | A or dr ogen and ¢ sel ected

fromthe group consrstln °8f (Ci-ce)aof kyP, (Cr NH

C6) al koxy(Ci -C 6)al kyl -, and R9-aryl. As used hefein,

Structural fornmulae IA IB and I C are the sane except

for the definition of substituent R8 in said fornul ae.

As used above, and throughout this disclosure, the

f olThevBawpiberidie (808 @5§) Was eikensep inieOM .ed, o MHGICI inbdioxane

understood to _have the foll ow ng neanings: " ng”
| n¥RSRAAegdRh Sk Anaribe aasyiing Sollammwas strreechgt PG48 h)
and ot her manmmalian animals. "Al kyl" nmeans an

al i phatic hydrocarbon group which may be strai ght or
branched and conprising about 1 to about 20 carbon

atons in the chain. Preferred al kyl groups contain

about 1 to about 12 carbon atons in the chain. Mre
preferred aIkyI groups contaln about 1 to about 6

oy o I e o



optionally substituted by one or nore substituents

whi ch may be the sanme or different, each substituent
woelmsgiadependent |y sel ected fromthe group cedasiUskiongo6333

of hal o, alkyl, aryl, cycloal kyl, cyano, hydroxy,

al koxy, al kylthio, am no, -Néfalkyl), -NH(cycloal kyl),

-N(al kyl) 2, carboxy and -C(O O al kyl . Non-limting

exFARlsBRtioh Wil Eaitehtaitky! THE FESiauE WdsUsSkHitiBhdLY between 1 M

et hyl , nprﬂgyl, | sopropyl and t-butyl. \Wenever

appClenEns EkRe The aquedus/layeawes extractatewita E#Q.allbat

or syl Byer e sl AN he s Py X OH el (AT o162,
al e enRiuge Nassestrvted Witﬁ@lh}d:l@.g Ergétnﬁga?iihﬁ% %ﬂ'ﬁ%?ﬁfs were

(-CHQCHQ-E, grppylene (- C3H6-) f ?
whetied 8debQaadilieredbiandeongegtiptedwhichgayet Hheeg§2 %) of the
st | y y ans an aliphatic hydrocarbon
grgg%ﬁggﬁféfﬁﬁﬁggg%bﬁggﬁt one car bon-carbon doubl e

bond an@hahesiaining compeiunds gifiTable bnene peshbared using a similar
co risinggaﬁout 2 to about 15 carbon atons in the

chBiosedpreard Aparopriale yeaganieins have about 2 to about

12 carb i TEN

about 2 PoPbanupHetaERae cBRbIIRIChsTdh fhebifnounds
medescribealt byothis mventior, ineepharimadeutjcallypacaaptablasarriers can

hyl t | ttached t !
ot RerheERald oo el g PR Elie s Bl bep s tablets
6 Gi%bbﬁﬁiblé%ﬁﬁulbﬁ, cdpsuléRlicachbisdhdBupdusitefies TRE pdfvders
branched. e term "substituted al kenyl" neans that
t hand tadelp Mgy bepcaranrised efiffymiabeut§ teyabent:9% peneand active
tuent.s whi )
S HER  SultE SoliE ettt Afe AGRNIL R SrE R g
gr canbonates insdgmesiurh dtedrate, dhlky bugarotlactioge) dablets, powders,

8 gt g Lo an oGRS gl ora
n- . - t -/ = Ny

an A tratiof. TRk qplad ot ek oyl e BplabI SEARRYS and
gr ogphadmofananutaciurel feasariausecarapbsitionmniayrbe faupden A.

coErnar i bham oS Ehanmdse o STtitess TR Editon, (1990),
chak FRIBHERINGEC 2ESMH, FErPepsafRye about 2 to about

12 carbon atoms in the chain; and nore preferably
about 2Liqickiesun prepaeatisns iaclode sphitions, surpiensioBsanthed

eGSO B Sy Bl OF i€ ef ey Bup BRI R, ter o
al Watsttpropene ghisaMsolutioky fiorl parertural iajeetibn 2rbddiioalsf
6 carbon atons in the chain which may be straight or

br 8Nenieaernend rPaciieryfas earisiolHions, sispenniensang gyulsions.
gr ol ;

3 IR (oBf BB pRHY Doy BILORHBNe SSIROSTA! inffafasal
unadimirtistratiosd or optionally substituted by one or nore
substit yent s, whi ch be,the_sa of. different, each
subst | t HEMSObBIRETRHRS, Switakl fo) Tarlalied ey BRLEksOUtons
gr aN® s6RISiInSsdwderdorl Whioh MBYbeAREoptShaRrkWith 2T y!
means an aromatic nonocyclic or multicyclic ring
syBhaimacswiicaly agceniable @rrier, sboliasan inartmompressed gas, e.g.
prﬁﬁ rably about 6 to about 10 carbon atons. The aryl

gr J%gggn be optionally substituted with one or nore
"ring sprosAtitidBEtEre ¢end Sorm\breparaiondRhichears dnended to be
different, and are as defined herein. Non-limting
exepmiastedy shadlyikafeee usss to dippidormriyepacations fgn eithed oral or
napht hyl . "Heteroaryl" means an aronmatic nonocyclic or
mul ticyclic ring systemconprising about 5 to about 14
ring atons, preferably about 5 to about 10 ring atons,
in which one or nore of the ring atons is an el enent

ot her than carbon, for exanple nitrogen, oxygen or

sul fur, alone or in conbination. Preferred heteroaryls
contain about 5 to about 6 ring atonms. The

o, o - . . I o o



t hrough the al kyl."Al kylaryl" means an al kyl -aryl -

group in which the alkyl and aryl are as previously
wdesovoobmad. Preferred al kyl aryl s conpri se a | orer/uakdoglos333

group. Non-limting exanple of a suitable alkylaryl

group is tolyl. The bond to-u@e parent noiety is

through the aryl. "Cycloal kyl" means a non-aromatic

mﬁé’r’en@éral‘b@ihirﬁétfétlo% réiiéh fYHd FRnemeIUdR §lﬂutr‘rth¥§”su§péﬁ’srons

about 10 carbon atoms, preferably about 5 to about

caabdemitisioss. Preferred cycl oal kyl rings contain about

5t b t 7. ri I kyl

oot Lonat 16 comRtAudii3E mvERtiaf bty Aisste SaRelie s e
supghsdafidlly. T ttahstRYmBEcdiBoSiiBRs ean dalfé ﬁreer@rm cfitfleams,
are as defined above. Non-limting exanpl es of

s uIOEIQBSeEQFQﬁ@Jé)ﬂﬂd/Qf @yulsqundscam] be uu‘éue% rrb@rtr@ﬁ?ﬂermal

KRR s b RSt L R M Ao 't ot or i
cypuqmjsbyl s include 1-decalinyl, norbornyl, adamantyl

and the Ilke as well as part.i al sat ur at ed speci es
such asThesPMPEMRESE! theHiyepfion m%r%}ﬁﬁae rw%redawa"y,
thﬁ}t#&l‘gﬁﬁguslg’%hﬁgﬁgs cutfddily, chl orine, Dbromi ne,

erred-are uor i ne, “chl ori ne and
br om nePréfBrabdy thest@mpeuhd is adranneter&fhmrsalla substi t uent

attache t C_Oor .non-aronm
ahi ch Porroutbiihg Prespeseult R AR i i BefPs, form.
the §ué!'9fo$bhsﬂ'%1bre%awlo?v BiRBdfidRsd intd SOk SbIPRIZeBUAINGoses
sane or different, each bei ng i ndependently sel ect ed
f r oermtaimn@ adberapentcaly effeative simgunt of tihe agiposng i jormula 1A
¥ heteroaryl, aral kyl, alkylaryl, heteroaral kyl,
eu%arylalkenyl, heteroarylalkynyl, aIktheteroaryI,

hydr OXyThbyﬁieﬂmchbﬂthrveaiohﬁpqundah)d @mydo@é ef p@paration may
ar ayl hal o, nitro, ano, carbo

l,
a"ésmsawmus@é P GO tosahatk 51D cag cRrRfarably from
, ISyl
) AR 1 0 LN KoM s
heQéﬁmng; addo&ninbbt preferyablwﬁrbrkryabouh &bemgdy abplit 200 mg, according

NH 2, - C(=NH)-NH(al kyl), YiY
2NIO W@F%r épp'%??ﬂq Y1Y2NSCR- and - SO2NYLY2,
wher ei nTHG a’tﬂfbl\é%sﬁgé‘ o‘Pﬁqé Wﬁeﬁﬁﬁ@c@r“np@bﬁ@ %h%lbyé@ﬁwa@ft%

i ndependent |y sel ec fromthe group consisting
hy daded depanding upamthe regur@nektw of the patieal ayd the: w\reglty of

o e ER R biiGtay 7 FRL R & HeBoPe RS maimen

onférpadicare Bitusisrbirwithinie cRill&f thearte & coarlbmehc@ nthe
a rlnlgd stem Exanpl esof such npiety are nethy
a

segednay e divigediand adspigisigred) ip r)@rkhna:wrmg the
foaggr:‘rl@rg LifSq such as, for exanple: "Heterocyclyl"”
nmeans a non-aromati ¢ saturated nonocyclic or
mul t i cy@heamaourg asyisﬂrean@mymﬂesinmgrsa’amn o@the)certnputmd@of the

| enan enefsThesRamaCeicaly arcerabia st herdy SR
s r@dhlﬁﬂe%r%brcﬂh&% tﬂ@ﬁﬂgﬁﬁrﬁ%thé SiteRNAFRlISicRint dtBRibring

oxygen or sulfur, alone Or in conbination. There are
nosadip faatons mg@emomdromramrsrzarof shepetigntasenell aa sreherlty of

L0 s Pl L R R nSRaL B o reoimer

bef&rcﬁar ’é@mh*ﬁétﬁitW@drVr‘arfg@qrorﬁ IR uite $nd/Bay tehbbersto
a nitrogen, gen or sulfur atomrespectively is

pr &xgdday, aye&raglm 5t mgidanrip 25HMgiay, mare rnref)eraw aboxity 200

t. d for exanple, as an
- N{rﬁéjﬁ 'DQ\N@&@%& q'i'l?%s?)%%?bup and the like; such
protections are also considered part of this
i nvention. The heterocycl yI can be optionally
substituted by one or nore "ring system substituents”

whi ch may be the sane or different, and are as defined
here|n The nrtrogen or sulfur atom of the

. o o g, M



heteroaryl and al kyl are as previously descri bed.
Preferred heteroaral kyls contain a | ower al kyl group.
wolamsloondor i ng exanpl es of suitabl e aral kyl gr oBgE/US2006/006333

i nclude pyridyl methyl, and quinolin-3-ylnmethyl. The

bond to the parent noi ety is4fkrough the al kyl.
"Hydroxyal kyl " means a HO-al kyl - group in which alkyl

I's as prpgi das%lsser@ecﬂas'a@@ reQireées bﬁhefNFiﬂ'@(N{!RTlsS Pls and

contain | ower alkyl. -l1'm ting exanples sui tabl e

hy@thﬁmgems ug@fbmp@omh@auge Withcthe opimeaauyt dsa:tdhlg invention wil

B 5 R T s oo

ar eosage reyimems|iy tise packdrrinsdhe obas@et forthie thérpﬂ‘m“ocols
noi ety is through the carbonyl Preferred acy

coFﬁ'ﬂngt"Eo ICQﬂ/é'ldeEﬁtWI he g, ﬁﬁﬁﬁﬂﬂr@”@ﬁw éBe @et|ent and the
su de fornyl, acetyl and

prlggg‘%ltg &?H%Qﬁ@ﬂ@ﬁtr‘g%ged;n aryl - C(O) group in which

t he aryln grpyeferresd ermbpdienerdithleycammsaunchefithe Tiresdmiridvértion

Nof2h it oczet i duag imadnosfieegry husiycadmisistering to a
be'ﬁéﬁéht |ﬁrhdaeh' oﬂ’s@ﬁhttte?a\(hent é'thé’t’ébeuﬂ@él@sef%&tl% koAt of one

group in which the alkyl group is as previously
dest mo:red:onmundtsmftfommle%rml IBs prefferabiy lamoenlahatm/ with one

and" sk e heeRTtos resb Bl patieht- "R & Ry one

t heo RFUreantinad agentdrudeilin afBaNY-Rihdrapy ceh b @38y inn

whi ch the aryl oup is as previously described.
No §ombiRationgvisix g?ﬁ)?@ﬁp@ﬂn@ QF theopresant/inyeptief-olipe antiviral

A t
o oESRRK bl AHBRER i dAE of Hikre cBmsdrkRi R ihe
an pagserit yivedtiogrio atstmgte\dmsagetfdsrma'ﬂai &yé ognosp dosn@aunds of
LB ek KRB0 b8 Bobh el L RSB0 7yl amiter
2- WQH%B?&&%te@Wre Q’r‘ﬁpl@ Af%qtfé?wtahy‘? dRRCBRenfIp) ety 1S

t hrough the et her oxygen. nmeans an

al lsynulemegw@lypamdwthmhmt Tthleearaowytls of they parieusagctives in such

pr eV| usl scribed. ,Nonel i i n X | es of

E LR aTA AN R4 Gy SR TPIAN QTR FERR Arapunts) or same
et Byndumt® (dﬁé%re@ﬁduht@) t TRe RAFBNS aB e doulg aldy Be'dhesent in
t he sul fur [ thio" nmeans an aryl-S- group in which

t héixgd gmapds i wedesa@@&rm ®8¢ A Pyed of a compound of

BT BRASORAT Sl Rl o K Buietbie, an

palilbustrat‘im etxgzh i“elnglbrtabI@h’ dewd\s/\hjhd f%tfexagﬁpalreg tlhjel arftl- ft‘(i)cl)JIesterol
c

s et Yy BRINDSEvalshie Fagnbierek Bengii Bl of Ta

SUI%WT\%C@{'@&%MK&H'&%Eoué’tge'kégwyl thio. The bond to

t he parent nol et the’sul fur.
" Al koxydaebantiviral agenis canteahiptedJo€0se gm oombmation with the

| f bl e. al k b .

o SapteBhgre 462 PSS yBlarBih PRt s BBt pucleptige

borgldrse thansBAGEBE infMbiedrs, héninhtb%ghiet Hé@eﬁs@rtbémdnptase
"Aryl oxycar bonyl " neans an aryl - ; grou

Noinhibitarsi piptesseniphibitoss and pthﬂfl a@twg d:ﬂdg@ és&d-mlow not

2 Rl B RERSIREATR R, e8P RBRHIET L AR BT kgenes

" Airedlldix St Ebe At limited s, z@db\ﬂfd&thé(%mﬂua(r@ zafpi t@bme
Non-limting exanple of a sujtable aral koxycar ban

ar @!ﬂ?ﬂ%'%ﬁﬁ){“@%&bﬁéﬁws adgievibgipivoxd, IPHH%‘AE H 10652,
noj n y

S LR e e S S
whi ch the al kyl group is |ower alkyl. The bond to the
parent noiety is through the sulfonyl. "Arylsul fonyl"
nmeans an aryl-S(Q2)- group. The bond to the parent

noi ety is through the sulfonyl.The term "substituted"
nmeans that one or nore hydrogens on the deS| gnat ed

. o o g, T |



purified form or "in isolated and purified forni for

a conpound refers to the physical state of said
woaenpound2af t er bei ng obtai ned froma purifi caPCOMNS2006/006333

process or processes described herein or well known to

the skilled artisan, in suffdgient purity to be

characterizabl e by standard anal yti cal techni ques

desialir&es PIRUSI 4270, Wed-H 5HO OMIRG-242 & ) hidrotide A Hhe 8)-
It should also be noted that any carbon as well as

hesaguina\dmindinavig rganadr, inelfingyire lasinavirn DiViiR-458x BMS-

RS S A e
t hSermat Rt SYisdANG 11607tdrRNAG-9540IpIn Fardicalertagnd i s
ternmed "protected", this _means that the group is in

noeRmbeatioas knewnmsddAART aedeatemglaied O usecin; canabigation
NGRS B6AGRLAH R B FdriiBncomPound i s subj ected to a
renct i on S tabl e protecting groups wll be

r ecogni Eedcdmbinatien trdatinent withangreskah loneradtive ament,ashere
wel | as, by reference to standard textb?oks Bgch,as,

f othegadlivgiagents epe b rhseatedosagedpEndefirle the dshve agents
or [ ; raedi ny

o RS e, BRI Sdisthuoly o Hodtungi. I e e
moadmirtistratimeoft aneeelemeant ynayobs piribu tm tcoocuiraniFor onbabsgquent
it efipition,on ch gccurrence i s i ndependent of

i té’ @‘qu‘%'msg'@t@p 023%‘? 9%@8@” ccurrence. As used

her ei n, AhBfher @sPECICHMTRE Fhvdrfibn provides enfiethddoof treating solid
enconpass a product conprising the specified _

i ngligad teansplant rejestiopeanaft e doghaisaase, athntis rheismateid

pr ' s I i | i, ndi t 1
Conppi Mleiafry dousl SeeBh; Hishlo AEMAR, boriddiS Bsthma,
s peNarglestoranuliiptessclévostly crapasidg sanviaksteriraf tot dnpatient in need
conpounds of the jnvention are al so contenpl at ed

hePesYEN ToRIMeNt A therapauligally sledis %pean@%%fgr more
de@&%géuﬁd§ BPRRHUL 1A8F I8, r%fe‘?'éb‘l? iR CEMBirsRonits Bne or more
upon mnistration to a subject; undergoes chem ca
cophamsacruticgllyrecedpibble carrielse rin emothererelbedineant, heehethod

© hiordartng <Biie ol banseiaht Bsdi. BB TondcliSeber

Hi gHetthatdRParvhritid, ehflsnmBidty Houas dreable vt imiebleietrosis
Systems (1987) 14 of the A.C.S. Synposium Series, and

i nfuBther spamsises @dmainisiering one of Mereeihelrgqntegseful in the

s Bafgh T FisERgen ST ERRNCHRIAPGR G} e compounds of
i i@ty B4 edler ei n by reference thereto. "Sol vate"

means a _physi cal association of conmpound of this
nvent | BACUI KR NoNergraiment ot Uit peritisrfgsplant and

ohysiccal e : . B
DRG] GRaPAARHEalE MiBaed s st dtnbi
cewhaihncambé adawristdred $m covbiation| wite theagapeund of the

I sol ati l.e, when one or nore sol vent

, |
nopgﬁﬁpggwgpﬁgv%@%ggé?ﬁwga in the crystal lattice of

the crysbadlovdeh fahsslant @pctRhENEHMPATEERALE: immune
sol uti onphase and i sol at abl e sol vates. Non-limting
exanppressantssuichas eyolasipeaneandlatertaakin-nagb-4@) sacrolimus,

nmet | at es n ' : ".1S.a.s0lvate
m%F@W‘@H@%@Q@HM3%@%?'3'@@%@%3 Sﬁ@lrc%aceut ically
accept afRingsbrg boivel HcbEESIERT0 (HEII8BIS68,85U Y dsteiidids and
followi ng groups: ( 1) carboxylic acid esters obtained
byagelfidines i cati on of the hydroxy groups, in which the
non- car bonyl noiety of the carboxylic acid portion of
the ester grouping is selected fromstraight or
branched chain al kyl (for exanple, acetyl, n-propyl,
t-butyl, or n-butyl), alkoxyal kyl (for exanple,

nmet hoxynet hyl ), aral kyl (for exanple, benzyl),

aryl oxyal kyl (for exanple, phenoxynethyl), aryl (for
exanpl e, phenyl optionally substituted wth, for



within the term"salt(s)" as used herein.
Phar maceutically acceptable (i.e., non-toxic,

wohymioi@gi cal | y acceptabl e) salts are preferredI/us2006/006333
al t hough other salts are also useful. Salts of the
conmpounds of the Formula | ndg-be fornmed, for exanple,
by reacting a conpound of Forrmula I with an anmount of

aci d OrRheaﬁ»at&athrﬁfﬁsarﬂn&ﬁytréﬁét@nézﬁwme in a
medi um such as one in which the salt precipitates or

i ncmlpmmwb\amldemtamldﬁandm@obhengbmmqfetﬂt| on.

Exenpl ddi.t | t | .
ascor bap s 5Bt eldon ety i BE S e taice.
bor at es AnbtHeY a@best ofthk et tion GaRREP P4 RR comprising in
canphor sul fonates, fumarates, hydrochl ori des,

hy SeRATAtCeRiginasy it aistgle packagscpharawcavicalgasmposition for
oxtS TEEebRRRERTo £eR P AR ERTHhOAGHIETcy Yrds *irPSne

sucmtaﬁteeSa phalrhatestical esinposition cohiprisey amet @smore
t ol uenesul f onat es (al so,_known as tosyl ates,

| RempadRRs Pbjemuys AT 1| AV 5 U aoby sl 'atReptable
COPSIHARL edh Sl k&l ntdiRgrs Pg%tr'nﬁ’&eoéharmaceutlcal
pharmacéutically useful sa t $ from basic

pheommpositibns abrrq:msmgmm effacta/edamoue’sefobné or mexa@aptidral

by P. Stahl,6 et al I lLe, G db f -
PhaPeRiS G oS aderte SSRl NG Mt of U e Pgadetciency
( 209@35 it Bhe & moe! MTN@deutﬁ:aI@Qicﬁ:@;l)@blé\barnb%” nal of

har maceuti cal Sciences (1977) 66 Goul d,

I nt er nafl heggial of ther HMérth@’@@thféhe pregm@)nvggtIQ01s torrepluce
ST OB A TR S o

?g BIW«FRgm’fn ?iw:gr%m@m gf t:hte:r;ﬁésm JinWétiinatans tHattheenare
elrr wepsitite ese I SCI OS es _are jncor

neforr g bt a0 Fowaioh 2ot 50 op b Uk HFHNA per mi of
s gla‘éﬂ'ﬁa ?ﬂﬁ%rbéﬁ@n? égﬁeaﬁjrgé‘bx]d;‘%hﬂ{settﬁal ﬁgjlltﬁ-b'%]e "f‘év?{se

odi um hi'um and pot assi u | Ne eart
nmetrahserigtase PG nﬁhod@logmni—ﬂa‘nd Rﬁ@nss)rafaralallytmea&abd én the

w th or anlc base for, e anlc nes

s PE S TOREHh S e ShetBHaEDY Of AR or oh HRAIRFY 4 fiftavle
ankpm R@bﬁ'é [ﬁé’@ﬁbs%&sﬁé%ﬂlﬂﬁ@llsehﬁﬂlw amd-1, he | i ke.
Basi ¢ ni trogencontai ni ng groups @Rae quarter ni zed

WI th agésssys uaeefuafsvrlctﬁxﬁ@rmramﬁhe aatggonistionaativity as well

G 3t PO reticgtiofh BB an Ry B Baeiied UG bpgient
Subbpﬁ&ﬁlbn Berigl MbaiNO 148 1iKd Gde(fellgwvindemshys haute yjseda@d
stearyl chi orides, bromides and i odi

hadpiggminethe CQ&SZWtaQﬁa'SBﬁ@ﬁBY'anbghﬁqf"b\égqphcaﬁan inhibitory
iOt ?gﬁﬂgﬁthe%ﬁ&]&ﬁid@ otdhé ﬁw\%ﬁﬂoﬁase salts are

armaceuti cally acceptable salts
wi t hi n Ohensstarie Assalyvhelhenctesmotanisassaylis adandtienal assay
bas alts are, con I der ed, equi \{a ent, to

cieeleTisEatig 20BRBL U AN Aus s pDpeHBet HaeSst™

' n\éSth)b%Hds O‘l“ﬁeoéss%?rrﬁeéélﬁ@@ wslabiftty (Sfflé?nbnl\é%iﬂblfém e cell
al so éxist as, or optional E convert ed a sol vate.

Pr bpeneapreasmg hlsmlanaﬁ@B& Babed) 40 Inygraie\mrossr@meml@rrane in

I S 3
~ Bobipe o et <fsafeanbs pl PRRERERAER 1 8 RANTES ip-
sohpat €fel|§fm|§;l“eﬂe %&Pcbésuﬂh@aderfriela@twméﬂ#tﬁahé t@iads compounds
acetate as fromwater. Simlar preparations of

sowtht@mst@ﬁtlytby v@DmeWﬁéh@%afﬁrﬁnt@wlﬁiSM@tM fail to induce

;ﬁ%@%%}%%fp& eé%ﬂs a{:;? ?8? @Et{'%ﬁ%i%r@t'ﬂn in response to

Blnghan1et al, Chem Cbnnun 603-604 (2001 ) . A

typi cal , non-Iiniting, process i nvol ves di ssol ving the
i nventive conpound in desired anounts of the desired
solvent (organic or water or m xtures thereof) at a
hlgher than anblent tenperature and coollng the




of the terns "salt", "solvate", "ester", "prodrug" and

the like, is |ntended to equally apply to the salt,
weabosabe92est er, and prodrug of enantioners, PCT/US2006/006333

stereoi soners, rotamers, tautoners, positiona

I somers, racemates or prodruge-of the inventive

conpounds. Pol ynorphic fornms of the conpounds of

FOkn%Uvﬁ dcrs ﬁggnd@ TH SRty «?Fhlvbﬁnv? ebHﬁbb%ﬁds GdsCAISo

and prodrugs © he conpouhds For nu

i nneaguted bythﬁ Chemltams aasatyhe present | nvent| on The

compou g2l o R L3 S e

di B6BEFscIRSHOR AllRFedir RP@ﬂRfe@ﬂawuamnted W|th 10 % fetal
| munodefi ci enCé%\/ rus. can be useful for the

t r bayineserurp(EBent 1 &Pgmr@/tmp, dnmeGlulamarer >éﬁEﬁ’5$at¥s2-

il SinortianBi A By-Aetnaly AT SlEiadsere
gr ebfairied fa@mtlndmg@ﬁ%aﬂébéw '@élﬁorrﬁé‘be uRARs8Iifherwise specified.
arthritis, inflammatory bowel disease, atopic

deFR&twas gbtairest fragt GemiritBindrodusisr Yandland, California. Mouse

el oy G Form R0 S EEREE bihenpis NRRE e
of HI'V Elafiin MiP pOmdIFR/ fIRae pLesiesettFoif R A6 ISystens and

or formula IB. Yet another aspect of the invention
r ewasaiset @t a final woacentrationsef gNHuri’aa asaay:n dbefdompaings

Vi

SulHTs FRBRSEIEDIT AL Shfldifed i PeRRE il hslET fpédium,
onfrony 0.r1at\é te 4 0P0 uidl ¢firedi cbncmlr@tudné)or | B. A further
aspect gf t he |nvent|on relates to a netho

of
t r eat i nGO5BFIAY: megaﬂ Is warpsyeahed faicedn p!ﬁm Pg"rl\élr 1640 medium,
?\Hd %é?ﬁe%%sg fﬂ% ed?SEF@tte‘Eo‘?\ @F]frgﬁbﬁ ir?the assay
amat ory I Sea topic ermat i
psmedasns TMQSmu medliuer goressted 1|tﬂ% Baff 2 nmdlarmRP:MI 1640.

" SR R O et 58 Forcle oy Pl dRproRalfl ssflo s ox 10°
m)bér FPONEABRIT2AS W Packnled Qding the §6idII @ﬁemaq& system®
aspect_of this invention relates to a nmethod

t r wihiSngiormélier pererizel Eilewioklielye, \knauﬁajmmbwgnylaryland
ad@a{1|#§t%1 Bg to a patient in need of such treatnent
the “one or ire compounds of fornmula A or IBin

conbi naTherowgounadsavert useden antantagahisbcharhbexisgsanp s
useful jn the treatnment. A further aspect of this

i ngerRitg tpdhamanyfactyrens instuetions &rﬂeﬂv@ egshicempayad was

tr

arﬁ}%ﬂr Ak h'i\)ﬁlé’ﬁ%?ﬂ& gngc?gnarelgag f'{tﬂ% ﬁ'ﬁ)&ure gs placed in
di Ek@dscﬁtorawmﬂlcﬁf theoBarell ChenfsTin $yater. Tﬂrﬁiﬂﬂ’@t sefeen was

al l ergi es conpri si Ir;rgwadm nistering to a patient in

ne@@cgfi o8UeR ande2h Heof callsaniyed withetheapnsopidatesioncentration of

by Bk o PR, Mty 8, Pt e
CGF&E 2ainslirarat BYPC & adiunoidified crgember. Witatin@ilsation the ceIIs were
co onents of the conbination can be adm ni stered

peg o e plata sysienare genisifigad forp. miutes at 1000 rpm in
COQPWE@'(‘E@]tﬁf 2BRY rﬁrl\@lﬁéa%efiﬂfe?%cfger{ \Pgs "f‘élﬁlb\’/&é ahd the

al so conte at ed. mting exa

co@hemaTl x@ai@g&aﬂs m\nertetilﬂmo atﬁﬁ weB Ipdhiealwitrrw furew ptite. The
r evei&se transcr |

" oHELS Futeass chuftied rdunmstasal 18R B oFe volume in the
(" Wi va®)brof ﬁ’tttgaﬁ)ﬁ)t ulﬂﬂ}l@w{eﬁﬁﬁn (an@'thé??latg'é Q\?r?hrgsted for

antiviral age agent

| | &eproXimeatelr 20 frimatee o di Mmmnﬁewmmh@aﬂlnbacélmas eneasured
transcriptase inhibitors" as used herein neans

nucl eosi des and nucl eoti des and anal ogues thereof that
inhibit the activity of H V-1 reverse transcriptase,

the enzyne whichcatal yzes the conversion of viral

genom C H V-1 RNA | nto prow raI HIV 1 DNA Typ| cal

A IFN"T=1 - P — ——




and nanmed beta-L-2', 3'-dicleoxy-5-fluoro-cytidene)
licensed by Yale University to Vion Pharnmaceuticals,
wokwekdawmn CT 0651 1; DAPD, the purine nucl eosPd&Us2006/006333
) - beta-D- 2, 6, -di am no- puri ne di oxol ane disclosed in
EP 0656778 and |icensed by ESpbry University and the
University of Georgia to Triangle Pharmaceuti cal s,

Duugmglthél@eaﬁm GI@rLdJnhlﬁ%é@rﬁ'Ab%aQ"_fﬂﬂﬁ\Proﬁrega (Madison,

deoxy- 2-fl uor o- b- D-t hr eo- pént of ur anosyl’) adeni ne

. Yiseonsin) eaditee f mlﬂlé( PRI4d Mieropiate Lguralngmet?t @ Applied
oy Bl SR B Aacder (2 eh iy T floiadhs MRLABRGYs

19¢#8uttieng.er m "non- nucl eosi de reverse transcri ptase

i nhibitors"” as used her ei n means non- nucl eosi des t hat

in ra ‘HI V-1 reverse transcri ptase.

Typi cal | L& .1 RG, .
avai |l abl e un t‘e’:nre"a'tc Emﬁé té&?&l@ﬁﬂﬁ% g'ﬁ'@%@f V(PbNRCﬁ iﬁz)\mth
BOEH'H gmdeo V-8ded eeptacadby Iﬁngannagmerft@f I—FRGX’aAE)A YU 2 or

0 BoBEAPAL Pt s | iRBCHEALBTOR ol abied from Dr.
2¥ SR %W&SHM&E%G{Z'? R MOk FsBitar-

VOoarmpatert luciferasenidpaivties viras stod&m@é@ﬁnéﬁamdatuetramfectlon

f DuP Ph |
| 6SERRSHRAS 20T 55H5 S Suuriatl (Bt o ADLs, ransfagtion
une&ggecmyeV&anﬁebkiseF&lamm%ma%ummw@fmﬁg@wéﬁ%nd

807; AG1 549 (fornerly Shiono -
5 ’(l’v@rgd Eprdnm&rggp,@fq;jgcnonmrbUzﬁ?—@@ﬁﬁ)pyCXQMce ls. U87-CD4-

d| sc 0s egﬁg ngg "y%l%(a)@g ed2| Gn@éméﬂ %ﬁﬁﬁ%ﬁgﬁzs and

deireubateendveinight oMl %@rram@tﬂml ®pldoe with-80Qll befresh
CA 92037-1020; MKC- 442

( 1cnq|§1rﬁdn9d|ﬁdﬂw£|)/l 30%0 F &&) lapdithyll of-a@mpound diluted in culture

o SR RE ol or euibnratipd i FRarmpo e SEARR G vt hour. The
e aTESindoi 988 B RAREEE AR DA 00

c ocomiriningl eompaund enddnfecteds withiam édudl Volbiméaf ditbiteti@r
Chem Research, which is

5,483 697, .licensed to r‘ric\)/F
2 oURAILEPE Yirkg TRk ataTartolarde4 RONrs.n T0 Calls Wess wwashegipnce
o BB Lt A0 o PR i laiptSfgen. Tho
HI Sulfurps WefaSmutmﬁe@ﬂmaTan dlké cells fysed i ﬂ;dﬂ’é@é@lwbl Buffer
vage of viral yprotein precursors

&B RGB! Msorbaﬁﬁpwk eamfprred fe dmpdon ﬁbﬁt% ﬂamex
fu‘?é&hﬁﬁ]@éleﬁ ghﬁhﬂ VRY”A |y &eH b'lslutllféfaée subsifate
pr ot ease i |tor | nEl ude conpounds havi
pe(ﬁ’mdmga;rﬁad]sm Wig was eaddeidgb Iymites ahdrthwlaghs r¢ad00

CrPaa S 4n RRALET LyRindReter BB Fety piclit innistory

pr @éﬁ@ﬁﬁrauehs mére ro%te?mﬂned VsROGERbHFPPREDVISs .

Agour on ical suitable PI's include saquinavir (Ro
31- 8959 eme%entmnm@ng‘tas l@%ﬁzﬁd&@mbﬁddercqnhmctlon with

F%S‘&%éﬁ SR I 3R, Fd R kB Bl TR Cftons

Nughe yaridtiort/ thetébilvill 98; agpdromeatsitho B oﬁﬁfﬁéry’c‘s\kﬁl ihahé art.

under the NORVIR trade nane from Abbott Laboratories,

Abﬁlbﬁuclpawtﬁrnatweauoedrﬁcah@nmaw vayiafierssane lamde@iﬂpéall within

@} r% n %@p\l%%sté%gggimne@'ﬁ% L\/EE%} fsgf:g) ' ne.

avai | abl e under the VIRACEPT trade nanme from Agouron
Phar maceuticals, Inc., LaJolla CA 92037-1020;
anprenavir (141W4), trade nane ACGENERASE, a

non- pepti de protease inhibitor under devel opnent by
Vertex Pharmaceuticals, Inc., Canbridge, MA 02139-421
1 and avail able from d axo- Wl | cone, Research



4604377, 4748234, 4752585, and 4949314, and is

avai | abl e under the PROLEUKI N (al desl euki n) trade nane
woOnewogikdoeon Corp., Eneryville, CA 94608-2997 ®6TAIS2006/006333

| yophi lized powder for IV infusion or sc

adm ni stration upon reconstitfti on and dilution with

wat er; a dose of about 1 to about 20 mllion | U day,

sc is preferred; a dose of @paumslS million | U day, sc

is nore preferred. IL-12 isTdrsclrosed in WO6/251 7 1

anWhat ickimedlis from Roche Pharmaceuticals, Nutl ey,

07040; 3 dbeambp A scieseaRR S ER ShRRA R B0,

10 m crogrann/ kg/ dasz_sp@i R4preferred. Pentafuside

(DP-178, T-20) a 36- a;&:o cid nt hetic pepti de,
disclosed in U S Pgjteht\Xo: 4,933 |icensed from
Duke University to Trinenis IR,Bn i R7devel opi ng

pent af usi de i n col | abor att ke University;
pent af usi de acts by inhibiting fusion of HV-1 to
target nenbranes. Pentafuside ( N Reday) is given

as a continuous sc infusion or injectilon together with
efavirenz and 2 Pi's to H V-1 positiv® patients
refractory to a triple congj ' t herapy; use of 100
ng/day is preferred. Yi ssunﬁ]b%ﬁgjlag@f No. 11607, a

syot agthacmpeuticallylaxseptabie shlg ddivate ot e¥idr therab&iwherein:
under preclinical devel opment by Yjssu search o .
Dovel opFar SEEClEd BoahP Gie e SRBSISITE PRER DR PHIOY,
1- R Ihibbhehir RAGRhthyviHirk - 2. 4-triazol e- 3- carboxam de,

i s aval Iroabf'g’from I Cl\)ﬁ’Phar maceuticals, Inc., Costa
Mesa, CA; its manufacture and fornul ation are
described in U S. Patent No. 41 1,771 . The term
"anti-H V-1 therapy" as user(i l6f@hR means any

anti-H V-1 drug found useful{tfgr treating H V-1
infections in man al one, or Qrs—a}gart of multidrug

conbi nati on therapies, es;ﬁe&i ally the HAART triple and
guadr upl e conbi nati on therapies. Typical suitable

known anti-H V-1 ther agi es include, but are not
| i mi t edRds aulectatt igmdbataradr consistig apHandsalsil as (i)

R o Bd® BRRoRRL o e hrolitSan SRURERER, BT kst
| eagtloaMwl, @ptlbalidyiéikyl-d Rigeyls ®Pearytk i+ RHHEEBasylpand R®-

Pl's. Typical suitable HAART - nultidrug conbination
t hBetgspaylalkdtude: (a) triple conmbination therapies

such as Th3 RA;= v) O\ 1 (!
one NNR?H(;ZA;@ (JE:;a gua rSpI%’ c’g{%liﬁnéitclsr\gﬂ\l?%er?g?eg’
such asR*WR°NRfraed R’are irlepemdieatly setectedPfroor thergroup
NNRTI .. ILn tf at n% of naive patients, it is preferred
t 0CQpeiRtNG At M.nd2KYk reat nent with the triple

conbi naRBea skleefaPiom the gisep ebnéisindB I s and one Pl
is preferred unless there is intolerance to Pls. Drug
conpliance is essential. The CD4+ and H V- 1- RNA pl asma
| evel s shoul d be nonitged eveyy 3-6 nonths, Should
viral |oad platear!® a 'four\etsh Fug, epw., Bne Pl or one
NNRTI coul d be added. ‘Ree the jyable %e | M wher ei n

typi cal therapies 7f ur t rerZ descri bed: I -H V-1
MULTI DRUG COMBI NATI ON@HERAPKES A R plie Combi nat i on
Therapies 1. Two NRTIs1 + one PI2 2. Two NRTIsl + one
NNRTI 3 B idadrand subeitdsntaindepenidentyselecdofroiRThe group

one Pl. + a cond Pl o ne NNRTL_ C. TE S:
Tugongiiing ef B Ralposn, Sliyk BkoXymuer 1 06T GRECKR 18y
NN nen R one NNRTI 3 FOOTNOTES TO
TAEEEQ%GBEthg?G?%é ngFg$n§@: zi dovudi ne +

| am vudi ne; zi dovudi ne + di danosi ne; stavudi ne +

| am vudi ne; stavudi ne + di danosi ne; zi dovudi ne +
alcitabine 2. Indinavir, nelfinavir, ritonavir or
saqui navir soft gel capsules. 3. Nevirapine or
delavirdine. 4. See A-M Vandame et al Antivira

o~ . ~ o~ I U R — o, A PN AN o



Anot her enbodi nent of the invention provides a process

for preparing a conpound represented by the structural
woaomwmoesok C. Fornul a |1 C or a pharmaceutical ly PCT/US2006/006333

acceptable salt, solvate or ester thereof; wherein: Rl

is selected fromthe group cemsisting of R9-phenyl,

R9-pyridyl, RO-thiophenyl, R9-naphthyl, and R2 is

sel ect egd goéBléé’cédgfo?NPneC dr&gstm d’f'l-@ﬁﬁd@ll&('

is selected fromthe group consistin H, “al Kyl

al koxyaR}/Is-selestet! deaink $thg groppl c:misie]ilngldf;l-ﬂ alkyl@ﬂlmryalkyl- R®-

R9- ar

he?@ﬁ%g}?‘ éR? eroargft %y rﬁ%Y@?(ﬁggeqmgqalwg(O@ fluoroalkyl-
=NG@B12) R9-a -StY, N REREAERB4ANI-SD, ) Rﬁ(RﬁWﬁﬂs@)aww -C(O)-,

i ndependent l(:é) sel ected from t consistin

anQY%{DRlWI-C - Buaroplko B0Ts Rhar O b pkdoNs Gh gngiR™
3 bstit t d dent | | ected
'Sﬁ\{'m%é?%u substituents independently sel ecte

p consisting of H halogen, alkyl,

aI koxy R1€|§'ﬂ-| al@ﬂFﬂuo@aﬂi@I Q:ycloal@lall@lﬁﬁ((d}b)(yalkyl- alkyl-O-

sel ect ed fromthe

gr @W"c%\lﬁﬁ @té(@) %*ylH()éMRal)@l )-C)-alkyk; sel ected from
th 1

iyl o ko SAREYD e ind¥efidort Ypcteld A Yriraup Elhsisting of
cyH adityk ghd 8fySlo2)ky|, drlR%raoka&‘htegah@eare (GRSCa)ailylesieand

rnR%(r%%tvsﬁQgﬁ/ I&IQ’p&?p %gr‘@))tcl)\' (NF%&% g]fa(az%r S%O@%rb?ttached
R9 aryl F\‘@ Shd R19|a|fé/ind§'ﬂeﬁﬂ9|ﬂ §él€ct%9] frc%)the E!]'Fb@{ &dnsisting of
R12 is H, alky léoroal k oal kyl al K
hy ok yaogan, -NR 1S GRKkTES, -G, - O abpndl OFFs: or
N( R18 2] d d I
Sel oot ol T I %'%tsagk%u5h%§ﬁo§pa$9%%*iﬁp%ﬁ”§@k§'ﬁqﬂ Y
cyﬁzwmw or R13 and R14 together are
(C2-Co6) al gyl eng,and forma ring with the nltrogen atom
to whi CIR t Beg Rar aére insiapendeninselectepdremdheosoup gonsisting of
[ ngpgﬁ@% |y selected fromthe group consisting of

al ky dgen -NR18R19, -OH, -CF3, -0OCH3, -0 acyl
and - |sR§élecmds°Ejm¢he9rdupo¢nrtslﬂmycoﬂqik3dphsloaﬂwhg

Sfem?%lpé)w, %gﬂqrpﬁgﬁgl, g[ﬁkgg‘%gw r@yg ro‘ﬂprilndent |y

is sel eq::g%a% éél@&eﬂﬁ%rﬁﬁﬁé’@r&%@drﬁs‘iétﬁ@ (STfH "hlkﬁl' ﬁMd)ro -alkyl-, R®-

hal oal kyl gcl I kyl, heterocyclyl, aral

aI layylalkyl-, Rahgeteroarryd;L a&wbraﬂwﬂﬁ(om qydlgalw&‘e(ﬁzédﬂﬂamlkyl-

ar Gy R SRS o RodlepploaPii - NI EB(O0r Shyt-clO)

L
cy@y@lala I(C]g@p Aloro ﬁieutyg%g?dyﬁ? Sa(%ra(:@) - alkyl-NH-C(O)- and

N(ﬁ’isawh?ﬂg*y%?be) al kyl -C(O -, cycloal kyl -C(O)-

fl uor oal

1,27 ek oL 4 g g S Bl Qonsil of
fr andtNte group consisting of CHand N, nis O 1, 2, 3
or 4, sis 0,1 2, 3 or 4 and t is 1, 2, 30r4

with thé"ﬁroool’go?’toﬁﬁv when n is 0, Zis CH conprising
reacting g fn oo 4fie formula with a carboxylic

acid of formila RSBCOOH or an acid chloride of fornula
R8C(O)CIUS tWh2r2on4R1-R8 are as set forth for Fornul a

l. one i oned process,

R2 |s s@f'@eﬁgom?ylgﬂwt?%w@?rbnﬁs 2§$§{H ng of H and

(G i - Copal fyd corﬂ%oUﬁd%@b%ﬁhqdvfoéPght he group
conS| sting of H, C6) al kyl ,

(Cr

) al koﬂ/(ls:ﬁetg@;%é f(9mthe(gjx;umgpal§ttmg>gf khand (C4-Ce)alkyl;
(CS Ci o)cycloal ky(C 1-C6) Il al kyl -, R9-aryl, R9-aryl (C
1-C6) al kyl -, R9-heteroaryl, and
R9- heteroaryl (G i-C6)al kyl-; or R2 and R3 together are
=0, =N(OR12 ) , or =N-N(R13)(R14) ; R4, R5, R6 and R7
are i ndependently selected fromthe group consisting
of Hand (CrC 6)alkyl; R8 is selected fromthe group
conS|st|ng ofR9 |s 1, 2 or 3 substltuents

o o e e Y



C6) al kyl -, hydroxy(C -C 6)al kyl-, (G -C

6) al kyl - O (C2-C6) al kyl -, (d-C 6)alkyl-OC( O- (Cr
woadmloryds2 or N(R18) (R19)-C(O - (d-C 6)al kyl -; pRLES206/006333

R14 are independently selected fromthe group

consi sting of H (d-C 6)al kyb4and (C3-C10)cyci oal kyi,

or R13 and R14 together are (C2- C6)al kyl and forma

At tachen Rigooy RS G ol bURL(PLSPRISINC:
t héielﬁllm)w(ﬁo@s)aikylnQC®ﬂC16)CVGIGaHK)/hI(2y-IC1o)¢aCIog&w (C1-Ce)lalkyl-,

CRea ¥ RF MG RESBOp R ey 26 BTkt

1N R18r RAGNGI @;g@thé"r@ﬁéeﬂ@aN%OR?W&HW(Rﬁ@(R“Pe
ar oup consi stin H and al kél
sel ect eR fRorRt wéd 5 s l@dﬁf&ﬁnﬁﬁi’l yj sefeckgd {rom the group

Pl e Of AL CRRIEING L byi” (0 6y ol ky iy

aryl ard meelectmrfyd)m tRa glols comsistriedf f rom t he gr OUp
consisting of H (d-C6)alkyl, fluoro- (d-C 6)alkyl -
R9-aryl (d -C6)al kyl -, R9- heteroaryl , (d-C 6)al kyI,
(d-C 6)al kyl - S(Q2)-, cygio(C3-CR)al kyl - §( @%17
fluoro(d-C 6)a|ky|-$(I N-, RO-qryl-$(

R9- het eroaryl - S(O 2) - |N/(NR18)(|R1§11) S( C)Z)ﬁfLe -C
6) al kyl -C(O -, (C3- CI% C(O oro(d-C
6)al kyl -C(O -, RO- aryI : teca@.haﬁikyw NH C( O) -
and RO-aryl-NHC(O-; Q and z are i ndependent |y

sel ected fromthe group consisting of CHand Nynis O

1, 2 3 . ' ,
& i i o2 BrioGshients BiRhefide P shiebglror ind ofbup
anobhsstnm‘rbbbl; halngenf((hh@e)ab«yi/e(cmbt)alkom -QFoc€36F;,t he

oYy <oloRuSBa-1 GF O cRE D one or “rore

am dat i exo
T o gﬁ;?z%gé{?%ggglfgﬁx?mégrﬁbc&nﬁ%tﬂag of H and (C4-Ce)alkyl;

1 (3- d| et Isyseledtad froopyhe g®us ¢orisistimgbaldil,i (G1e@s)alkyl,

R L R e e L (o

:awe)hlﬂylaﬁ(@a) P(G!;VCT)%gclbbﬂ(yﬂB€©2)5 Fﬂiﬁré@h Q?bfky( 8 Rg-aryl-

oun di tiona

bel ow a
D EPaeeR L RB iR SO TIELD SO Brmbiosaky H O N ACo-

tLBg;I FREREAS ;/g%:rgppsh rdrg&éggélﬁg]%@f geb\j}ﬂ'&@t (@’-éa'iglkyl-

sebH- @(IOManng—asyid\dHf@(a)t-l on. Tabl e 2 The corrpounds of

| vent | B ek, upe(ch Ay Gers wvmiciius
anRGMRS thy d%%ﬁ@#@fal@l Yb?de?‘ﬁ@l@%z@?ﬂpg Tedec Hikyl-0-

pr ocedur és "k
de S{OMEH-Caalklie e NRINNR "B (Groptiyt-ow g
pr epar atjiye gMES. -
Conot r uB SRS nAre FREPeBsREm, FoiefBa ot gigup consisting of
A wqoaoamwaﬁaa(msf%ycy@malmwy@r R¥dind R' together are (C,-
ana o ousstructures W thin t he scope of the invention

YA gpdiferm a g wiib dhe ritragsi atant ieewhich they are shown
fogtggﬁ solvents and reagents may be referred to
hereln(%g t he abbreviations indicated: tetrahydrofuran

(THF); &'hanoR'¢ Et&rﬂdep@ﬁﬂémlwéeléMﬂOmQﬁ@bk@;ﬁ@dmbxstmg of
(HOQAc or AcOH); tate ( tOéI(ag

L @i ﬁaauwl iogen.cUR'RE) “Obh (T Sordakir Qragsiand -OCFs
TFA |

( r%él r oxy- Leér%g%c?rg{iz'tzolgﬁ g‘ﬂ{‘@@% STE@%r o%zeocr)k')en ¥ and

FWPBA); triethylamine (Et3N); diethyl ether
(Et 2q ) ; tert-butoxycarbonyl (BOC);
1, 8-di azabi cycl o[ 5. 4. 0] undec- 7-ene (DBU);
di met hyl sul f oxi de (DMSO); p-toluene sulfonic acid
(p-TSA); potassium bis(trinmethylsilyl)-am de (KHVDA);
4 d| et hyI am nopr y| d| ne (DMAP)

~ N A\



25 0C for 24 hours. Filtration and concentrati on gave

the oxinme. The oxinme ( 1.0 g, 4.25 mmol) was taken up
wono@kd@w (8 m _) and cooled to 0 0OC. SnCl 4 (#C3/Us$2006/006333

1.0 Min CHC 2) was added dropwi se to the solution at

0 0C. The solution was stirrggl-at 0 OC for one hour.

The sol ution was quenched with saturated Na2CO3 (aq.).

The m XRIF gnyve® axd Tn@@b@ﬁdé‘hﬂ)hﬁﬁg%@l froth %hé’ Jﬁ@&hsisting of

organi c | ayers were washed rine and d

( Myso) (CFCbJalikytii on and concentration gave a col orl ess

hexanes e inapiedPbpfh indibyg NS Y- Caltiunhaiolr
asc acuq)l qd3a@§)®bloa|@n%aeweyd@| (fhHeC fmg)alkﬁ ('Tmﬁd:a)aﬁk?léryl

)2 (400 é were taken up in py
mﬁtyuraﬂd/\b tereayed at 100 OC for 4 hours. The sol ution

") | i
barti 11 Buelt T ABdHER bk Stonm IBsRReCT 255 Conty. fuoro-
a‘:lé%ﬁ??arlg’ygﬁsgmmgﬁms@kw RE-RGICRSYE, (CTECo)aRyi( e e alkyl-

&ony, cylaeicmalbH- %GQ?)@@H@&(&E@G)%‘KV@%@ZM BrahS(Oo)-

oi 9 1 S O
hlebarpggrjgfaéﬁg(b%r%ﬂ </Fg 23@%%%@@9@{1 ]oglr azol e
asCa)CWOIoaINyéﬁéoan Fluotb(CRCRIRYE-CAD ), RP-BoylC(0)q (€4S a)alkyl-
VI 545 , 1.99 I d 1N
'\@—4'589)') QZ&\"SS‘E@? 3<(3Ii oxagg/ Et OH. m ;olazti on
was heageshdy a?é lr%ﬁé?fde%ﬂy Reldcted ABM ! gfbhﬁ'&o\‘@%ting of CH
concentrated. The solution"was acidified Wth 1 M
HCapAdN;) (pH = 2-3). The franed white precipitate was
Il ect ' d hi gh Th id
obt aieﬁeﬁq%g]i’ @H 5@453@?& I(%14Vﬁ;, 6460/aaf:I 1H NVR
(CDCIB s490, 1Hz)3 062, &7d (s, 3H), 2.46 (s, 3 H), 5.26

g 7.25 - 737(m 5 H. HRV calc'd for
C13H15 R -M3)0r47. 1083; Found: 247.1089. The

b. b4 il MR F Wbk ieU PRIET 55 e, 072
nmol ), BPr 2AERtorHS&umdy, |n0|sbﬁatem)iar)|d punifigch doreue,i da{dd tompound
CH3CN. The sol ution

ng, 0.24 1), were

m?@???qtgg%g) th%;trb'ﬁf ﬁgi@al?o The sol ution was
concentrated. The re gd 8 S partltl oned between

Et OAc and 1 N NaCH ( e agueous |ayer was
extracted with Et OAg /Eﬁb« Red Et OAc | ayers were
washed with brine and drled &I\/mﬁoél) R7Filtration and
concentration gave a yel IL&W/ rification via
preparative thin-layer chromatography 15/1

CH2Cl 2/ met hanol , Si O gave the am_deNas Rgcol orl ess oil
(166 ng, 95 % . Lowres M5 (MH) 721 ||The O benzyl
ether (135 ng, 0.19 mmol) and Pd/BaSG® (40 ng) were
taken up in MeOH The th#§@n@% Iiﬁaced into a Parr

apparatus and charged with The m xture was

sheke rp)hétfmaéelﬁlféaﬂly racd@ptablIs &6 .softdié oa bRt tieveef;avherein:
yel low oil. Purification via preparative thin- I}Xg
pYridy!,

chr omat Bgﬂ%ﬁwcf@ﬁs‘rqmdp@grwn@@mmg; ofsiR3mheyud:
agp! conmpound in Table 1) as a

Lo thioghef lﬁp“‘éBp‘t%%@) 214- 2 15 0C, HRVS cal ¢' d
for C32H48O4ANGFS (M) : 631 R@% Found: 631 . 3433.
Synt hesi s of Piperidine A4- i'df ne- met hanol (10 g),
p- ani sal dehyde (13 niL), and cO) 3BH (22 g) were
taken up in CH2Cl 2 (250 mR)mOan sstirred at 25 0C (19
h). The solution was diluted with CH2CI and washed
with 1 N NaOH (ag.). The aqueous |ayer was extracted
with CH2Cl 2. The conbi ned organic | ayers were dried
(Na2SO4) , filtered, and concentrated which yielded a
yellow oil. The residue was taken up in Et20 and
washed with 1 MHCI (aq.). The aqueous acidic |ayer
was extracted with Et 20 The acidic |ayer was cool ed
to O 0C and rrade baS|c V|a addltlon of Na(]—| peIIets

A PN A NN\ o P~ IS N N



DMSO (7.2 nmL) was taken up in CH2Cl 2 (200 nlL), and the

resulting solution was cooled to -40 0C (CQ2/ CH3CN) .
woraleyi®hl oride (8.9 nL) in CH2C 2 ( 15 nl) waeTAS®E/006333

dropwi se to the solution at - 40 0C (nechani cal

stirrer). After the addition56the solution was stirred

at - 40 OC for 30 mnutes. The alcohol (18.4 g) in

CH2Cl 2 RAGs Bbbcuasirafdre grdup B@néi@t'lr#q* bPA aid alkyl® OC.

After the addition, the resultin ol uti on was stlrred

t _ 40R3 s selectsg fremdbe group cemmyﬂlmhld alkgl, alkpxyalkyl-,

°CBaony; BTeRRIRISR, B dry RO EVBlvE RENslEnt ans B

fohe@o@ﬂymmﬁs and then at 25 0C for 45 m nut es. The
solution wgs dilyuted with CHC 2 ahéal washed th41 N
NaOH (aff R anﬁlé? alpgethes ara &), SMQReXor a'(N'b]ﬁRWI)(IR‘]

CL20. 2, FOIR SRTMRD 98 FRAELBNOL BRI el o

t heordistiriy deHamdeallkg! | ow oi |l (17.7 g, 97 %. The

aI dehydeg 3 N- Boc- net hyl pj perazine (9.7
and&bi'h I?P’F%j)zfé‘?'é%%.g‘?oﬁg C%‘ﬁﬁ%ﬂén up in benzene

(350 m.) and heated with azeotropic renoval of H20

(Dean-Stark trap) for 4 75 h. The sol uti on was cool ed

and concentr at ed. R%he, n; trid¥ol e addug@Hwas used as
is in the next step.| ple benzd:ta ol e adduct
(48

fromthe previous ) was N up in dry
THF (200 nL). The $ol 15031 1 ooI eﬁ16to oc. 3-
Fl uor ophenyl nagnesi um bromi d a 0.5 M

sol ut i oR%iig1 T2lo) 3vibsaildats Irﬂebbﬁdérﬁtlylééléﬁeétfr&n% group
The resul ti nﬂ br own, het erogenous solution was war ned

t oCOBSigtncaAkHshalogea, Qikylt ﬁlkpXYaﬁfer fGFe EdsCEO. -Cithe
SO Y9 with 25 wt % sodi um

ci FH&?@Z)\AB%Fﬁ(@% \%a "concentrated on the

r ot ovapR'iseselected t&em\me Pibi donsmmgbffwem aﬁty{%c and
25 wt %gspdiumcitrate,  The aqueous | ayer

extract Bd \fiSeegediom ﬂ‘]?egr@é’ﬁtﬁ%@!ftﬁggﬁﬁ @"fﬂ’yfwoﬁ]&"e R®-
wag R4y, trRP- Héﬂe?@a@pdalﬂ ' Sfiky §Fé§ oa’ﬁg)l tsgétzilofhc%glkyl—

concent ratl on gave a ye ow Ol

f | 86B2)eHR oaet-8&§OaphR’>-heterearyl ﬁgOQIJ N(ER )(Rl )- S(Oz) alkyl-C(O)-,

F P e GO afah ety BRI e qians R

asg |.Npl|.qy(be;ss oi . The Boc-piperazine (750 ng) and 3
m of 4. i n_di oxane were taken up in MeCH and

st i rrengt isad, gkyl( HeomplkylFheyalerlkylatkyl-waydroxyalkyl-, alkyl-O-

o Bk 4Ry %%%kﬁ?gﬂ“@%ﬁ‘ﬁét%&%@ Eyer vas

ext ract R&G and R tbmepéh@emmﬁnléctgdGl‘cgﬁlth@gfc&brﬁ(t@wstlng of
550, AV 870 by Conkyher B hana st aiogeiner 9i@ (Cor Dl arhiom a
Pi g @\ﬁﬂhﬁﬁeuﬁ-ﬁtf(?% dWAtorid fich t;:\bggrré @HB@M@%IEE) and

p-tof uene. s i ¢ acl en u
t ol ueneRdhandh &if are mdepehderﬁlw\selectadém tipes grmmnnmilstmg of

o RIEhERER. R™R P T 80Re G h’?ﬁ#d‘nﬁsél:fz 02"

m _) V\BR"%W@FWS Eflslelna@béhdélﬂly/‘@eﬂeétéétfﬁﬂn e {;Rfdp‘%rfs@étlng of

an additional 3 h. The solution was cool ed.
cydrfnd@kWe in tol uene was used as in the next

step. Me A n | uti t cyano-ani.n

from abgg%d( E%“?e ﬁ‘#’fﬁ”@e\ﬁﬁ% gé‘eﬁfﬁc&go%ﬂﬁﬁ ; Cgﬂsasﬁng of CH
MeMydBN; (2.4 ml _ of a 3.0 Msolution in Et20 was added

to the solution. The resulting solution was stirred at

25 0C oS @812 4 xt ure was quenched with 25 wt %
sodiumcitrate. The m xture was extracted wth Et QAc.

The conbi ned organic |ayers were washed with brine and
dried (MJSO ) . Filtration and concentrati on gave 887

ng of the methyl ated piperidine (100 % based on the

st art| ng p| peraZ| ne |n Step 6) . The PI\/B prot ect ed

~rN— - AR I o . o



was added (2. 5 nL), and the resulting solution was
stirred at 25 0C (18 h).Thg solution was concentrat ed.
woheosresisdue was partiti oned between 1 M HC ( agC)/uanme/006333

Et 20. The aqueous |ayer was extracted with Et20 The
aqueous | ayer was cool ed andspasified with NaCH

pellets (pH = 10-12). The m xture was extracted with

CH2Cl 2. s The, £oTy Gregh £AdPCl 2 | ayers were dried (MySO4)

, filtered,” and concentrated which gave 419 ng (62 %

of the PsplerZi diareh,A as a yell ow foam The renai ni ng

conpound f Table re prepared ing a simlar
pr oceduf’ hgrﬁ Eopvﬁcbéﬁ\{\ﬁ nr%gg(gr1$§e%0r preparing
phar nacgutrheaongsembot ¢lgRs 3f Whstdile conpounds
descri be? by this invention, inert, pharmaceutically

accept aBf i seleetedEors dhe prous eonsisting ofH @nd|(pqr§eaalkyl

Solid f

0t spor sio SIEBEHA e bR|L EndRESEH, (GREShRkyi, (Cr-

Suc9)@ﬂ<d>@(04see)am (J@yv@%)eyaodlkylab@@mo)woamy(a-C6)|a|ky|-
npri sedgof from about to abo t (if%%gzent ég)

i nﬁr‘@@( eRt-ard{fe rapladiy @ﬁ d‘eé%rlola r@n eRRRny It realkyl-;

art, e.g R”%HHER"’ ggg?r%?é‘aﬁ’—l\!(@ﬁ" 'o‘HmNi 32{F§ ind

talc, sugar_ or Tabl éts ers
capsul eR*dah R?eamnt aamrnimlpedddnﬁ;ageleﬁtﬂdnfnomdhe@mW

for or ni strat Exanpl es of pharmaceutically
acﬁ%'?ﬁ'éfﬂ% @ Add %ﬁa‘k ¥et hods of manufacture for
vari OUSR@‘PéTQéIéb{te'qu&nrfﬁé( Rsugd esvdistiny &£ CGennaro (ed.),
Rem ngton' s Phar maceut i caI ci ences, 18th Edition,

(1990), Mack Publishing Co., Easton, Pennsylvania.
Li quid form preparati ons I-_\mﬂcl ude s;ol uti ons,

suspensi ons and enul Afy e anpl e 15”“

i ncl udes, but is not I||m,¢]ed o, \wat er or

wat er - pr opyI ene glyc luti for par, [?Jal
injection or addition of Rw@et er]:alssaﬁad?Sp ifiers for

oral solutions, suspensions and emul sions. Liquid form
preparations may al so include solutions for intranasal

il ot o g of R fatueBiE PRSREh SRR E S baBH OB dpigroue
f oEOmsigtg Of HHMalbgen n(c;aomalam@t l(em-cm)élho@ -CF3, -OCF3,
phar rraceutl cal | ¥ eptabl e carrier, q?:)Udas an inert

cofrptse$Qes -Ghls ¢ S@OZ)m CFa(h)- ANR'™) ed are solid
f t .
shor ¢ Fﬁ%ﬁ%ﬂgﬁég e d&’%ﬁ?ﬁ@’%@ﬁ Sl SCL i,
ei ther B'his smwedrﬁltoem the gxdmpmmtsusimgaﬁ H,$0a+Cd)aliyi, d

T BUR oGRS TheA DR e SRy AP SR oty GaPh 4C+

:Lg@&?ﬁf Uz)c gdﬁeakpaeaw-sedag)cqnmé G1L@ BIKGRB(OAKER-aryl-

ot BEI‘ osol or “enul si ons

an8(Oak, lﬁ%hetarbald/éﬁ(ﬁ)m) - aNER'AX éfmz)@é@cﬁebﬁlkylﬁO) (Cs-

o el RN ET Y bl TR IRk BrepiR o dftrtaetir

nawmmg)b@q@ptﬁadpym{uqr@(@)or ally, intr avenousl y
intranasglly or subcutaneo uslﬂy Pr ef er abl

conpounR | is HdlGnCoalybduery ;ﬁs)a‘kélhe(t(é w)C)tCK@lkyl(Cr

P TG A PSR STOL £ 0% RIRRE LDl

SUU(@M (3C1S®g)enkyumrtN(Gﬁ§)(aR18¢-@((})4 ((B1nce)alnyher apeutically

effectiveg am)un,g of formula A o

The qualt; 0061 " 46% InEPEBRBBUNBEIeted NG RIS Fonsisting of
P o PhIC T CRTREACLIGRIBIpAUnRhd BorTogBir o} (0B

300 ng, nore preferably fromabout 50 ng to about 250
ng, and nost preferably from about 55 ng to about 200
ng, according to the particular application. The
actual dosage of the inventive conpound enpl oyed nay
be vari ed dependi ng upon the requirenents of the
patlent and the severlty of the condltlon belng

Y | ~ o o a1 o o o



dosage reginens in the package inserts or as set forth
in the protocols, taking into consideration the age,
weenosaatkoegondi tion of the patient and the sevePCTRUSEG06/006333

the condition treated. In a preferred enbodi nent, the
conmpound of the present invesgiLon can be used to treat
Hurran | mmunodefi ci ency Virus by adm' nistering to a

L2yl BRd654 aqtqgsrrﬁh thé Rtk LatBrri 105K RRR Lrﬁa? ald ¥hown
ef gctlve anount one or conpounds of formula
| Aattachesl; preferably in conbr nation with one or nore

phar macgyd i 4y _acceptabl e carriers

pref er agi &gtéﬁ pegﬂ?n@\{ selpcis &effﬂ@?@%gfcd'l'p Fepsisting of
ante; tjt)\érréyrtﬂwé@ay SHRI'RE, LoRd-CR;, C@@H{'a@é&yl whilhOdrs;
conpound Hf the present i nvention. The antiviral agent

or agenRe aacrh Rj& a@mapeadamﬂms@ﬁ@tedrfrqmﬁbe SvHpoeRRisting of
of es.e nvention in a single dosage form The

on'eI %r‘d ﬁt(‘fré )%hﬂ)bounds of the present invention and the
ant i vi r @l as@Zrdredndggaiientiyaldatediftomingt @oeg donsitiyg of CH
order such as, for exanple, sequentially,

coAgd My ently, simltaneously and the |ike. The amounts
of the ouys es in such conbination therapy may
be dlff}éﬁéégt Hla%’oa%htg (dosage anobunts) or sane anounts
(dosagesa&rﬁuﬂrt%)B offdpan@ri ous actives could al so be
present jn f%?’* %_m)unts in the sane dosage form

e.g., 1b! onmpound of claim 1l and 10 ng of an
anti - vi mh tREPROViBH BRAMWNdrTInds 6] d e abl et An

illustrative such smgeta woul d_be, for
€

exarrp: eb. tTH];@ eampownd beslaims 4rryd’leratn BnIS\R%'-@RBN(ﬂr)l
kon | woPt TS EPREDAEoTERT, 12 el ROBLAT S o =

contenplated for use in corrbim@tl on vvlth t he conpound
of the present invention cogr-iz shucl eosi de and
{

1

nucl eoti de reverse transcriptage inhibitors,

non- nucl eosi de reverse traﬂ ri‘ptase i nhibitors,
protease inhibitors and other antiviral drugs listed
bel ow n@t Tha tomgound bf nlatm&whelrarsrshfz isdEHoansd Q is N.

Speci fi anpl es of an ral ent | ude,, but ar .
ot 1§ Bt ohg GOTRAHSTEIRN HEIMS o AP iRl sl cricpn 2hd RS is
di gé@%féd“efrorﬁt QNé*dgF&ﬁrp aRRERYiIhG: o@dﬁf}PE Yall@ll p'(@%?G')alkoxy(Cr

| obucavi r, emtricitabi ne, beta-L
DA@la)allkxddamdsR?terylnew rapi ne, del aviridine, efavirenz,

T L o e oo TR ot

| asi navi r, DWP-450, BMS- 2322623, ABT-378, anprenavir,
hydr oxyurea, ribavir®w, I]-2, 1L-12, pentafuside,
Yi ssum No. 11607 and AG 1]549. In particular, the

conbi nations kno are contenpl ated for use
in conbination w he (comp o thjs i nventi on.
For conbi nati 6 treat ment "W t re agtive
agent, where the active agent Ne i erSar aosage
fornmul ati ons, the active agents adm nirsfer ed

separately or in conjunction. In addition, the

ador ai gtaramiacauiidallyreccebtabte saltray sbiwate theredfo,
concurrent to, or subsequent to the adm nistration of
t he ot her agent. Another aspect of the invention
provi degoa TRy t@rﬂpe&na bf 8fairig 354 éél’eété& Hon fgR)PBonsisting
rejection, graft v. host disease, arthritis,
rhefimatoid arthritis, inflammtory bowel dlsease,
atopic dermatitis, psoriasis, asthma, allergies or
mul tiple sclerosis conprising adm nistering to a
patient in need of such treatnment a therapeutically
effective anmount of one or nore conpounds of formula
A or IB, preferably in conbination with one or nore
pharmaceutically acceptable carriers. In another
enbodi nent, the nethod for treating solid organ
transplant rejection, graft V. host dlsease

. T L L T T T T T o



contai ner, a pharmaceutical conposition conprises one
or nore conpounds of fornmula A or IBin one or nore
woheooaomat i cal |y acceptable carriers, and i n Bepasaioe/006333
contai ners, one or nore pharmaceutical conpositions
conprising an effective anougy-of one or nore
antiviral agents or other agents useful in the
treatnment of Human | nmEgodeficiency Virus in one or
nore pharnaceutically acabl e carriers. The goal of
the H V-1 therapy of the™p s nt invention is to
reduce the H V-1-RNA vi raI d bel ow t he det ectabl e
limt. The ' detectabl HI V-1 RNA" t he
context of the pre% h here are
%lcopi es of
/

fewer than abou tofevver thnaout
Hl V- 1- RNA per mnlVof (E)I asma of the S neasured
by quantitative, multi-cycle reverse t anscri ptase PCR
nmet hodol ogy. HI V-1-RNA is preferably asured in the
present invention by ™e nethodol ogy of Amplicor - 1
Monitor 1.5 (avail abl e :frojn Roche Di agnostics) or of

Nucl i sens H V-1 QFf . KSsays useful for determning
the CCR5 antagoni st ie actLl\/N | .@as the HV
replication |n'fﬁ00|tory act|V|tyae e’swlbed in
detail in patent application, N “PRo1481 K.

The foll ow ng assays were used to detennne éﬂf CCR5
antagoni stic activity and the H 'V replicati éon
inhibitory activity oflthe conpounds of the invention.
Chenot axi s Assay : The ehe taxis assay is a
functional assay which chardcterizes the agonist vs.
ant agoni st properti Nie test conpounds. The assay
measures the abili hQDN rine cel
l'ine expreSS|ng'hGnan CCR5 (BaF{ 55 nkgrate acr oss
a menbrane in response to eithe odfds or
natural ligands (i.e., RANTES, M P- .\Cells mgrate
across the perneabl e nenbrane towards conpounds with
agoni st activity. Conpounds that are antagoni sts not
onI e c e xi t are.,al.sQ ca bIe

r o aifiaramage L A BARH S S s bRt oom
I i gands 1 1TheAaghaMhéoeLwEalt Rempbeivn %n@:@@@&hmeutlcally
al so neasured the Chem taxis assa enot axi s

As§ﬁ9ctmeb@emwé "of BdpPe PERSMIIAE @5@6\(@3 -0 ipggg)bination

I nted with 10
o6 PP 5085 ole ethd ol RGP R 0,
GI ut amax 2. The pidtinscelitidalZzompusitiqrt oetlhmndt, additdonally 3
at 1ng/L, Al tissue cultu e rea en%'j vvrﬁ{e obtal q
er?rm @hgr%%ﬂr (reawa@taafera BGENE yin the,frgggnent of Human
Shesid FBS was obtai ned from Gem ni
BIO Pro E%ts \?i?j%nd California. Muse |L-3 was
obt ai ned3f ridr Warnuhd@uﬂyaltcmmpo&ﬂmmeﬁplalméz whereis said

5 Shhvtat g s cleadtord Tie BHVR REHaRT iR rayerse

I ntrbh@cr'r’g?céé‘é{thB@oéoﬁ@t@lh%@!@o\éﬂfe&eﬁléﬁeé@éhédﬁb%%e iRhBBFS and
and difuted in the chenptaxis assay medium from 0.1

nMvPt@deag@Mhitviqrsi nal concentrations). For assay, the

col 5, 550 MRS EAEPLALBOSTRD 1P 40P il s
t hanawrdy agedt Us séletas Sfaymmellk ugroLPN YodisREng 0%f Bailb3udine,

media in RPM 1640. The final density of cells for the
asheaplvuﬁ@eaaa}%%bm dlidanasine daviding xahaeviye @dgfovir dipivoxil,

r th 6 TX

Wﬂ ng\?ﬁl g%rrflgégr on r@?g?)eboﬁgt%sg_@zi( Neur o rolk())genosme,
I ncaewr:ifﬁnéhdelsjwr@e,l\efaylrenm PISEE14272 1 (AG5)549THAKC-442, (+)-
conmpounds were used in an antagoni st chenotaxis setup
according to the manufacturer's instructions. Briefly,
each conpound was nmixed with hMP-1 b and
approximately 29 m of the mi xture was placed in the
bott om wel | of the 96 vveII CheerTx system The f||ter

o ~r— 1 o




Susan Pont ow (Washi ngton University, St. Louis M.

Repl i cati onconpetent | uciferase reporter virus stocks
worow/gener at ed by transfection of plasm ds i nPaT283006/006333

cells using Superfect (Q agen) or Mrus transfection

reagents. Viral stocks were-60klected 48 hours

follow ng transfection and titered for |uciferase

Pr ediagbii@® Anand 8- GQBémawC}?%\ﬁsl hﬁ)naVW r{é@ﬁ'ra\)@cﬁgsmawr

cel's (104/well) were plated in 96-well cell culture

pI ENR-4504 BMS §a3oABrTn3§81tampmawrwbydﬁoe<wm ripaytirin, IL-

g it MRt yiRust A A By AT Rur o o um
Cel | s wabe ThecpirhRteutical copnpusitivh éf cldift12owhérdingaid at

The resul tant supernatant was renoved and repl aced
wi {a@sbenaicoptPaved of claim hiandigid enp on mprafNti-vifal @gepts are

ot Bl PG %508 pforts ST Bt sl amblbies

once Wi tl B. PVEMthed df bibitidg thie nepticaticroof ldumang
e

( PiPRESR of MK ﬁ@é‘th miita %?ad%@i%ﬁ)‘? éff@ arlnBUH e or more

pl ates (Dynex Technol ogl es ant1 | equa
vokampouhds accorstingto @almsﬂ-a]tOe (Pr omsga Madi son W)

was add t Iysa esadthe I at es read i mredi.

o Vel ac TDETIRUEL 8F S 15 Sk ecly fUpGusgatoh is oral,
i HMtﬁavbﬂsz'é@@GE&!itéﬁéb@@S were determ ned using

G aphPad PRI SM software. \Wile the present invention

has beed8ddder Meted of dain) lBcUrbar apprising agyaipistedng one or

ot i el Alorh® Ladn RS reFRentbt ﬁﬁﬁ%%@aeg}dgﬁ'f'emv

toVirnese of ordinary skill in the art. such

alternativ tions_and varlatlonsa

i nt ended® tgﬁﬁmreﬂwi% e &8 spherain Al %wﬁéfagemtn% selected
r t I |

Con Rt T8 st AF AU S ci e ahschiptdse finibitors,

Fonpotruclenside eevense traosuriptase ln}mtatocspndkﬂreteaabtmmbltors

fglevgtrg gr est g9$ﬂ§|n§+°5| \I\@W Pcat ifj‘,isel ected from

RI{rhhHuepiaenyi bnchO@P;%lBYhethaﬂ @o%rls%%ﬁdj m@dl@t@rlﬁ? e patient

the group consisting of H and is selec

f r freed ofputiptreaimerdta th@r@neuilcauy rifective ameyal quythe
cy I aryl, R9-aryl al kyl -
%ﬁhgﬁté%%urtl}?%}/%rﬂgbéébﬁ& 'é‘#“&é?& al kyI ; or R2 and R3

t oget he1arfekitQonpNeiglid)separate TIntdifdr3)ih Blgihgle [i%fbkage
R5, R6 and R7 are mdegendentl% selected fromth

grebarrﬁ%?%tﬂ@@i RYMBPSIHOBH EPraise copgbinatiansiaeeaic g
| n LA MIB i Salrriges e SoRkid pRgngetial
haboglpnsltlahlqdmprsdukgmglleaswme codpeBnd Gfi8E([i0s-1-10.ON,one or

0% R10 d, .
1 BrE Rl sl Foep Ripbis Camaty I SEerafeL ontainer,
Sebﬁéto‘?%ér’é%ﬁérﬁ'%c%ﬁéﬁl c@ﬁﬂﬁisﬁtdn%g:d?ﬁpﬂ'ém@bhé'or morle antiviral

fl uor oal kyl - - ar -heteroaryl -, alk

al agentsa@z)‘ul in d,m tr@a%/mcymt Qﬁ(htmman ImmunedeAciepcy mem one or

Séfﬁ é%;(%aﬁ% a%?éé{agﬁ ér g Coygl oal kyl - (O -

quoroaI kyl-C(O -, R9-aryl-C(O-, alkyl-NHC(O- and
R9- aryl -NH-C(O)-; R12 is H, al kyI , fluoroal kyl -

cycl oal kyl al kyl -, hydroxyal kyl -, al kyl - Cal kyl -,

al kyl -O-C(O -al kyl - or N(R18) (R19)-C(O -al kyl -; R13
and R14 are independently selected fromthe group
consi sting of H alkyl and cycloal kyl, or R13 and R14
together are (C2-C6)al kylene and forma ring with the
nitrogen atomto which they are shown attached; R15
and R16 are independently selected fromthe group
con3| sting of aI kyI hal ogen, -NR18R19 , (]—L - CF3,

~ P —~A = o o



nis 0, 1, 2, 3 or 4, sis 0,1, 2, 3or 4, andt is
1, 2, 3 or 4, with the proviso that when nis O Zis
wGko6d916bhe conpound of claim 1, wherein: R2 i 8CT/US2006/006333
selected fromthe group consisting of Hand (CrC
6) al kyl ;R3 is selected fromglpe group consisting of H,
-| - C6) al kyl, (Cr C6)al koxy(CrC 6)al kyl -

(C
(2. sy oA Sl Celo o s pAcht b o Adfidierea e

R9€b|elpeundrojltmé}dmﬁl)al kyl -; or R2 and R3 together are

=0 =N(CR12) , or = 13)(R14) ; R4, R5, R6 and R7
are i ndependently s m t he group consi sting
of Hand (G -C 6)al kyI j\éel ected fromthe group
consi sting of RO i s bstituents

i ndependent |y selge ro u BRsi sting of H,
hal ogen, (G - C6)a yl, (Cr C Jallkoxy, Ik , - OCF3,
CH3C(O -, -CN, CHSS(OZ) CF3S( -, - 8) (R19) ;
R10 is sel ected fromthe group consi®ting of H and
(CrC b)alkyl; R11 is selected fromthe group
consisting of H (CC Jalkyl, fluoro(CrC 6)al kyl -,
R9-aryl (CrC 6) al kyl -, roaryl-, (G -C 6)al kyl,
(C1- Co6)al kyl-S(2)-, (C3 cycl oal kyl -S(O 2) -,
fluoro(Cr C6)al kyl -S(0O 2] RO9-aryl - S(2) -,

RI- heteroaryl -S(O 2)-, N(RE8)(R19)-S()-, (G -C
b) al kyl - C(O) - (C3- R l-C(O-, fluoro(C
1- C6) al kyl - C(O) ryl-Cc(o -, yl -

NH C(O - and R9- arys- O - C
6) al kyl, fluoro( -%p) al kyl - I kyl (C 1-
C6) al kyl -, hydroxy(CrC 6)a|ky| ( o (C

2- C6)a|ky| , (O 0B)al kyl - OC( 0 -

e EIRIBAY] SYERIURA 8 RO KieteITILIBOciirs PSRy Winew bile or
(Ofe(%h g?é( bF@Heé ﬁ%nﬂh DEHEGHAHIMNA the %regéﬁcﬁﬁﬁ afebfpound

t oget Cjalkyl "and forma ring wt
ni Dfo@am(hmo‘mto whi ch they are shown attached; R15

and R16 _.are jndependeptly selected fromt [ ou

consi st |2§g dé‘ PECEES )] ﬁgﬂparm gggﬂm Oy Sﬁggesgaqd by the
- CeBuctueii8rmuaiecy! and - OCF3; R17 is selected from

the group consisting of RZOO H2N- and R20R2 1N-; R18

and R19 are mdependeRﬁ RP & ect ed fromthe group

consi sting of H and -C ; R20 is selected
fromthe group consﬂ% in | kyl, halo(G -
C6) al kyl, (C3-Ci o)cycl oa%{ ycl yI aryl (CrC
6)al kyl, (CrC 6)alkyl aryl

heteroaryl R2 1
is sel ected fromthe group cons stl of H, (CrC

6)al kyl, fluoro- (C -C 6)al kyl - 8ClCG)aIkyI
R9-heteroary|-, (Cr C6)al kyl, (Cr CG) kyl - S(Q2) -
cycl o(C3-C6) al kyl -S(@2) -, fluoro(C -C™)al kyl -S(O2)-
R9-aryl - S(2) -, R9-heteroaFgtrm&(£IQ) -

N(R18) (R1 a 6 0)

CéPEy?‘Zﬂ(h?éF{%? %%b&y ac(qepgfg}l%)@gt, Qﬁ@% czgﬁstqf(%freof wherein:

R9 aryI 9

R Rl e SR g o s PR R

pthmmmenstﬁ?gwaﬂhtmami N nis O, 1, 2, 3 or 4; s

|sO 1, 2, 3 or 4, and t is 1, 2, 30r4 Wlththe

proviso that whnen nis 0, Zis CH 3. A conpound in

i solated and purified form sai'®d ,conpound represented

by the structural forrruIaIE{al la IB or a

pharmaceutical Iy acceptable , Solvate or ester

thereof; wherein: Rl is s%é& fromthe group

consi sti ng of R9-phenyl, -pyridyl, RO-thiophenyl,

R9- napht hyl, andR2 is selected fromthe group

consisting of Hand alkyl; R3 is selected fromthe

group consisting of H, alkyl, alkoxyal kyl -,

cycl oal kyl, cycl oal kyl al kyl -, R9-aryl, R9-aryl al kyl -

R9- het eroaryl , and R9 heteroaryl al kyI -, or R2 and R3

M o 7/ A M\ ~A AN\



Rl 1 is selected fromthe group consisting of H,

al kyl, fluoroal kyl-, RO- arylal kyl -, R9-heteroaryl -,
wal2boslog1@b kyl - S(Q2) -, cycl oal kyl - S(Q2) -, fl uor eairhigke06/006333
S(R)-, R9-aryl-S(0O 2)-, RI9-heteroaryl-S(O 2)-,

N(R18) (R19)-S(2) -, al kyl-Ctéer-, cycloal kyl-C(O) -,
fluoroal kyl-C(O -, R9-aryl-C(O-, alkyl-NH C(O- and

RO- aryl-NH-C(O)-; R12 is H, alkyl, fluoroalkyl-,

| oal kyl al kyl -, hyd | kyl -, " al kyl - Cal kyl -,
ol ky| - ORGIpelebie FomrthalGrIT, Ceeisting o Handalkyl; R13

d Rl4.are ind dent | | ect ed,. f th
consi st Rads seleEeefhaX s Eonsind 8 Syl alichvaliy-
t opgiibakylaEfclo SRy @iy, RPLarfin R3Ipyialiel-r RAthetéroArihand R-

nitrogen atomto which they are shown attached; R15
anbetiearytladkylidependent |y sel ected from the group

consi st | pg2Qf K = y— 1 .

- OCH3, b a%)p q%nﬁqe@f? g%rib? _arligg%la%Ei)a'{r—e[\]ﬂ('R 3)&5@)

i ndepenBépRP yREehe R’ extefindependently selectazhisost thegyrofip H
and al kyl ; C%fland é»(a(e i ndependently selected fromthe
gr eepsisingpEriad AkYleH and N nis O 1, 2, 3 or 4;s
is 0, 1ps 3 ' : 4: with the
provi soRt ﬁsétsélem%’gerﬁrr]o@gﬂgtgrd%ée éoﬁlstlrﬁ 8fl’he conmpound of
claim3, wherein: R2 is selected fromthe group
consisting of Hand (CG,;,C 6)alkyl; R3 is S%Irected from
the group consi stRisg ﬁ H,\;g( 6) al ksl , R

C6) al koxy(Gi -C 6)al kyly, (‘OB-&L0)cyclo N\&Ig,

(C3-Clo) cycl oal ky( )Iall5 - R9-aryl, ,R9-aryl (CrC

6) al kyl -, R9- het er dar y1s FaRd hetgR&ar Y. (d- C

6) al kyl -; or R2 and together 'are =0, =N(OR12) , or
=N- N( RLBY (R142 or 3RybsRiyen®S inatlepeRdeni\esélediegdnatarihé group

o) spRgpinacaf HshaBode 8k AR gr SO TeotEReP g QM

RICHR.S CF bsSNiRBeri'®). i ndependent |y sel ected
frorl;]Et %gz)z'r ou%ﬁgzzéi stKi ng 01%’)’ H, hal ogen, (CrC 6)alkyl,

(G - C bJRaf leosglectedfamm HEogmupcHBGising, of-ERNd@Had C2) - |

S MR ) o400 o,

sehpgalRy- f R%h“etha@l-Pbllgj\/E @n@ilsgo@)g, &YcldalkyiS(O.5) flistdalkyl-
fluoro(C_ ¢ %)alkg-’g ar yker Chal kyl -, 19
RO ShReker BorPHI-S(Cors BodRie IR S(Er - BINR V8669 2). alkyl-C(O)-

(5RO Hp Py, EAPLE Py b Par
N( BlyNHRGRD)S( C2) -, (Cr C 6) al kyl - (O) -,

. (G3-
%) g?‘/;: ?*’%% 'é{ ll* g‘é@ flue;%aj&i; &%Iﬁﬁ%ﬁ bgg&%élkyl-, alkyl-O-

R9 I - " ' 18 - fl C
ey pAY O o) ol oL DI PRRO )
hydr oxy RC and®'4lakg indepeadeaty sellegteddmmdie group consisting of

k- 2491 A1 v Rallalt PR e abasth aif (G Chialiyste and
Cofsihhiring With the hiffogen Btémky lwiaol tHéy3arel shown attached;

0) cycloalkyl, of R13 and R14 together are (C2-C6)al kyl
and for R aand iy @ire indapendenily gelectaddiiemdheasarewo caasisting of

ar a 519 a ne e .

S P B RS o T sy P BRElry
hal ogenR". NRigIBt8d frathithe GFRIp edXSifing & REOD- amddR*R?'N-;
-OCF3; Rl and R18 are indegﬁndently sel ected fromthe
group cHnsPBtithg age indepsndently eelsptgddyem thae graury capgisting of
in dy selected fromthe group consisting of CH
ang’eﬁ?@%ﬁ(&éq 1, 2, 3 or 4, sis 0, 1, 2, 3 or 4;
and t is 1, 2, 3 or 4, with the proviso that when n is
0O, Zis CH 5. The conpound of clains 1-4, wherein Rl

i s RO-phenyl. 6. The conpound of clains 1-4, wherein
Rl is 7. The conpound of claim®6, wherein in Z is CH,
and Qis N 8. The conpound of clains 1-7, wherein R2
IS hydrogen and R3 is selected fromthe group

o s R ~A P~ o ~N P~ PN o



with at | east one pharmaceutically acceptable carrier.

12. The pharnaceutical conposition of claiml1l,
waddictavodral | y conpri sing one or nore anti-vir aPCagsmios/006333

useful in the treatnment of Human | mmuno-defici ency

Virus. 13. The pharnmaceuti cab3conposition of claim12,

wherein said antiviral agent is selected fromthe

gr oup CRﬁ@Is?éélé‘&eﬁffrth' %eegﬂ@ecdr@’s%g%fq—! HIRA! hAbak§!

i nhi bitors, non-nucleosid verse transcri ptase
i nhydioalyls hat&fopyaiyleasadkyl ralkylarybr sryl,1and heteroaryl;

anti vir B BwiecPd T b e o prd T it ipralgy - R
of afylalRyI OlR‘?lﬁetér@é'ﬂyVUQFkyle alk@ﬂBG@E)abiy@ﬁ)alleyua@;l fidoroalky-

stavudi ne, abacavi f ef ovir di pi vOXi

52865 aeih (Pl Refat pAnEHOL N WIS (o) lkyl-C(O)-,
125538 QEe i RGO} R E A : AR O P

saﬁﬁun?NNFkCUDﬂ;naV|r ritonavir, nelflnavir

| asi navir, DMP-450, BMS-2322623, A%T 3 renavi.r

hydr oxy & 88d Zangdn¢ependently sglected from %@rﬂraggsqoaélstmg of CH
Yi ga4/N:No. 11607 and AG 1549. 15. The pharnmaceutica
conposi'tion of claim 12, wherein said at |east one
conpoundisD dl2j3n14and said one or nore anti-vira

agents ar.e nt jn different dosage anounts or in
fixed d§§%\8e t‘g A method of inhibiting the
replicatjon 2f3 skgan | mrunodefl ciency Virus, said

nmet hod conpr|5|ng adni ni sterin a patient in need

of suchwithdhemsayisa thatevhgrends 8aZIl§/Cé'Pf ective anount

of one cQl aims 1-10. 17.
The net%éHH%%ﬁE1 Eﬁﬁqggﬁﬁﬁ@ﬁg ﬁtsafgﬂugé nistration is
oral, intravenous or sgc Baﬂéous 18. The net hod of
claim 16, further conprggkng%gggl stering one or nore
antiviral agents usef atment of Human

| mmuno- defi ci ency Virus Rfet hg@d of cl ai m 18,
wherein said antiviral agen ed fromthe
group consi sting of nucle05|de reverse transcriptase

i nhi bitors, non-nucleoside revers Scri pt ase

i nhi.bitors prqt eas i bgtars., 20. A net hod of

| B 21 G eRdcadl A JorBHRR IR IR ASHL PBER S formula
pat.g@@' %H@?élhq@ ROBRS b§isBOGHITToP FofMLINg tO a

In need of such treatnent a therapeutically
ef f ect i 4. arhruprtocess oh elagm a3 wdeneincal conposition of

e si A6 spleReb ot BFRinds RbPaRgREECHE fretPeiohs
use in EITHisBRICKENTrom mé@buwwmstmﬁruﬂpldem-%m (Cs-
Virus which conprises in one conta

ph&ebﬁi&@%%ﬁe)@&ﬂpd&aﬁm)ﬁ?yémﬂwl s(pnéha}cypl@@&%y(%@e)lalkyl-
co R r } -
it et | P i e Rarl, aBFE eteroany(C-Cojalky
separ at e;rtR?n;rai Rétogemlmer are mrﬂ\l(ﬁhla?zlme:em-ll‘d(ﬁi”)(RM)
conposi tj,0 one or ntiyiral agents
doerur i ReeR? ABURATE lacﬁemﬁn%m sl o wcgous

Vi i £ ceutlcally accept abl e
ca??ﬁgangggkpémfpﬁ g detern1n|ng if a patient has
been adm®is setected from ’khergfoup@onslstlm@ ofornmul a the

nmet hod conprising the step of determning if a plasns,
urine, bile or fecal sanple obtained fromthe patient
shows the presence of a conpound of claim3 or 4. 23.

A process for preparing a conmpound represented by the
structural formula IC. Forrmula IC or a

pharmaceutically acceptable salt, solvate or ester
thereof; wherein: Rl is selected fromthe group

consi sting of R9-phenyl, R9-pyridyl, RO9-thiophenyl,

R9- napht hyl , andR2 is selected fromthe group

consisting of Hand alkyl; R3 is selected fromthe

group consisting of H, alkyl, alkoxyal kyl -



cycloal kyl -C(O) -, fluoroal kyl-C(O-, R9-aryl-C(O) -,

al kyl -NH-C(O - and R9- aryl-NHC(O-; R12 is H alkyl,
woOlomrooadokyl -, cycl oal kyl al kyl -, hydr oxyal kyl - PCT/US2006/006333

al kyl - Gal kyl -, al kyl -O-C(O) -al kyl - or

N(R18) (R19)-C( O -al kyl -; Rl136and R14 are independently

sel ected fromthe group consisting of H, al kyI and

cycl oal kyl, or R13 and R:ﬁ:(IWtoget her are

(C2- Co) al kyI ene and FQrmya rk NWth thvé5n rogen atom

to which they are sho /amtac IedN R15 angg are

i ndependently sel ect group (of0) ting of

al kyl , hal ogen, NR18R19R16 -’KF3 and -~ O acyl

and -OCF3; Rl7 is selected fromthe group consi sting

of RROO and R20R2 1N-; R18 and R19 are independently

sel ect eghof; L

is sel eg é%q??g)lfn%t e gﬁlc?&gé]@gn%? ??ﬁ%y %I@E{édg’rﬁltﬁ%%up

hatomsiktyng of/H| balogeh, (CreCeatkyl; d CyiCes)alkakyk v CF 3, -OCF3,

ARy G oG- RSk, iR PUETSRS) Ky 7 R

ar yl al k"o jg @eaegwfdmwé groud d‘dﬂas(t%'@f'H §ﬁ@%t1-’Ce)alkyl'

cycl oal ll% , fluoroal kyl
R9 aryl (segelectag frosn Sreogroup- ®(reisting, of H, (C4-Ce)alkyl,

N A o)A Rl AR (L o

W%}dkylw O]%-C@c@ﬁldaﬂiyﬁS@O&)nCfﬁﬂﬂ‘ﬁ(iﬁ%k)}au%ﬁ ﬁ@E)EORQ-aryI-

fromthe grou

or SEOk REhBioa S S(@rlor NG PY RIS ) (e Coor (T, (G
reSavaRe %”2 , Pl EhR B sl Zrsrfit omer 6ty

ac NH-aX Of-oaimai dRﬁGN]EM:(@) ;an acid chloride of formula

e il A 1sge>aﬁ<yﬁlf@£>ﬁq<?e AHMA R LA
Seb%féﬁﬂ fh"ya HY(E - D 2Ry QOSICRIAIRG- @J‘(Ctlcaezé*kflﬂ(o@ce)alky! -0-

al kyl |sslecteqfromthe group con

| (O s ReBlkyL. O NGB R AR L) Gl

o~ ar yl RN e indepiTi RO SeiBBlerliam e o ffpsistng of

R9 ® 4 -
Oi-hg@%*—og?a"IWI (eﬁrdeé)@Jog/cbaRI% d?;ZRRZréiwdgg tgg@giﬁg%&@((ez

ar Qe)a{l@é ;?é‘ﬁcf@ﬁ”ﬂ |eyrnagawébtﬂé@ ”fthﬂﬂrt atemyioowhickdhey are slgown

of E'a@f'i‘éjd(o Ce)al kyl; R8 is selected fromthe group
conS|st| ﬁ% of RO is 1, 2 or 3 substituents
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and Ny nis O1, 2, 3or 4, sis 0, 1, 2, 3 or 4; and
t is 1l 2, 3 or 4, with the proviso that when n is O,

W@ 20@/08H9225. The process of clains 22-23, whePermskive/006333
reaction of the amine wth the carboxylic acid or acid
chloride is conducted in thegpgr-esence of one or nore
am dati on coupling agents. 26. The process of claim
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with the proviso that when nis 0, Z is CH.

25. The process of claims 22-23, wherein the reaction of the amine
with the carboxylic acid or acid chloride is conducted in the presence of one
or more amidation coupling agents.

26. The process of claim 24, wherein said amidation coupling
agents  comprise  1-hydroxybenzotriazole = (HOBT) and 1-(3-
dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride (DEC).



