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8- SUBSTI TUTED BENZOAZEPI NES AS TOLL- LI KE RECEPTOR

MODULATORS Thi s application clains the benefit under
wWG300/0346T2 119 of United States provisional pRCEMIS2006/032098

appl i cati on nunber 60/710,004, filed August 19, 2005,

the contents of which are incorporated by reference in

their entirety. BACKGROUND Gk THE | NVENTI ON Fi el d of

the I nvention This invention relates to nethods and

conpositions for nodul ati ng i nmune function. Mre

$-SUBSJIUTIRD BENZOAZEPENES ASITOELSLESE RECBRIOR MODYULATORS
and methods f.or.nodul atj TLR7- . and/ TLR8- medi at ed
si gnal i rﬁ’é‘ﬂ‘.ap@ilg%t}qnp‘ﬁ?lgﬁ t%ﬁn&frﬁét ‘é‘%dﬂéséfgtché 1390t United States
provistbhdPaddnt QPpBEatio SnuniBBy %/ﬁbm,nﬁl%%%%ﬁ%}nfé,%%, the contents of
_stinulation of either or both innate i nity and
whichygre grdorroratadrbnirefprenpsingheiv emsirety. phenonenon that can
result in either protective or adverse physiologic
outcones for the host. In recent years there has been
i ncreased i nt BACKGROUND OECTHE BNBENTION Yi ng i nnate
imunity, which is believed to initiate and support
adaptive immunity. This interest has been fueled in

Field BRitle M ehfin ' €CeNt di scovery of a fanmily of highly
—gaT%—p‘acon \ ttern recognition receptor proteins known
adhifahvertioneelags ep mortisods BhRepmpesitienetbr tnfodi@atingiaine® function.
M in i.ﬁn?ﬁxe i.m’runiflt]%rl as receptors, for pathogenassoci ated
ore SReCAtSAlYy this, veR §H9)comngsitigns apdmethads frpmadelating TLR7-
and/oﬂ'SERglmé‘c@({tedngﬂélﬁfg[ ng innate immunity are therefore of
great interest, as they may affect therapeutic

M&ﬁﬁﬂ:ﬁiﬁ@ﬂiﬁ&ﬁﬂmﬁﬂi ons invol ving autoi munity,
S0 AU LA SRR P ot e
immuhityramd d eddptilve ngymunkel, lis | 4 Jeega?&ecle Phéa{o%ne(nl;h Riht 858 £URE in either

|. transpenbrane proteins th al I ow or gani snms 4
protectivg r Vst il egic taytegees clor the hobe dn anderitryeaisathereahas been

. i N i . . ture. 2004,,. .
1ncrea'£s1r%581fiﬁ2e%e f%@{%%ﬁcﬁg@%%g ﬁ?&a%ﬁ%?tg Sﬁgﬁnsun’\%r% gﬁcﬁ é%ﬁ%leved to initiate
and suppireiadsptirednineudtyn €Tl ahieresxthag®edd filetdd il Qyag HysthaRetent discovery
¢ fﬁ{ln]lé{ca%aw?&or m hongdl ners that, sense extracellular (or ]
OF & FHEr Malie2ed fORrEival RAMSHUTSOBREER dReTPYor; Protaiag kugpn as Toll-like
i IR i ' | G
receptdtsd sg RISUAE td AR 998168 H S %h&t@q@mﬂﬁy n%sfe.%%iggsr %)lfi Iglthogen_

as (nmyeloid differentiation facto
associgigd rmolpgHampatistosg(P AMPsh eCompogitiasnam] detmidssisefil fdremodulating

innate-srill’ng%ﬁué%itpﬁ%e 6115@ %ﬁslg% él;?ﬁtlslilnte\,r{\%?, %ﬁﬁ%?—%{gg’da(f 29 tﬁ}g_fc’a{prenl.ltlicaarlpproaches to
conditfsins Oftivolyig adtoihmunitfITHTRBIRARAY o204, RB%nal %rafkOR)ection, graft

Indeed, all TLRs )
versus host disease (GvHD), infection, cancer, and immunodeficiency.

Toll-like receptors (TLRs) are type I transmembrane proteins that allow organisms
(including mammals) to detect microbes and initiate an innate immune response (Beutler, B.,
Nature 2004, 430:257-263). They contain homologous cytoplasmic domains and leucine-rich
extracellular domains and typically form homodimers that sense extracellular (or internalized)
signals and subsequently initiate a signal transduction cascade via adaptor molecules such as
MyD88 (myeloid differentiation factor 88). There is such high homology in the cytoplasmic
domains of the TLRs that, initially, it was suggested that similar signaling pathways exist for
all TLRs (Re, F., Strominger, J. L., Immunobiology 2004, 209:191-198). Indeed, all TLRs

can activate NF-kB and MAP kinases; however, the cytokine/chemokine release profiles
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can activate NF-kB and MAP ki nases; however, the
cyt oki ne/ chenoki ne rel ease profil esderived from TLR
waaebiatdion appears uni que to each TLR Addi ti eaaiusyy06/032098
the signaling pathway that TLRs stinulate is very
simlar to the pathway that the cytokine receptor
IL IR induces. This may be dye to the honol ogy that
hese receptors share, i.e., TIR (ToM.-1R honpol ogy) ) )
denva% eon ST LRofeRVation. apmRarsoRaiahe 13 eaek | Udk-egArAItPRALy, ofhe signaling
| , f
pati ¥R TERS SEhiel e WAL A fheJathtf WEORe Pl Rleptor IL-1R
1nducps offbisesay bhe dde go ﬂnhﬁhommiogj tHak ti®sameteptols statre,dre.,0fR (Toll/IL-1R

N A R T I e ey,
activitRnadf tRVIRXKT RARK! 3 REnsitrftite kRafs 8RS which eventuallﬁspromotes

intracellular evénts, there is evidence that sone
the degradagion of dk-Enaleskantivetion of EFSKEQ (Mleanng daun etbls difbSci. 2000, 68:241-

ightiated. T 0cess
258). Niieh aicrdbah B SEERRa e ety efbv By RERUAGE promote
intrade1B1R L e VRO Hicdé & Pliddnct hak BEéme MM Rsemi ﬁﬁeﬁ@%@ﬁ% @here signaling
{FUnder hill, D. M, et al., Nature 1999, 401:81 1-815).
can alspibg ipjtigieds Thisingpeesamey alpVdw mosatgenstast withengelfed microbes and
|
fits Wit ﬁr%?éj i/th@galf‘%gg&i {s p?%}ﬁg;tgé é@ﬁ?&gm{eﬁﬁe%g?e (Underhill, D. M., et
al., Nnmw 37,53 40131 &48d6)s ofimik pprcessanight alon alldnbog milEi®AicEds, released by
rre are 11 TLRs .th coordinate this rapjd response.
damaﬁe‘ﬁﬁ}ff&%@%ﬁ %Xaﬁ%}’tle’fl% Sfany dseqge) QLARARIREY to E’flgg&f a response via
end ' '
ot 5RO R DR, (O, P10 108t i i
reSpoasbapefu potihcmmp@ foexpdryserstago (laghwaheC.pat ﬂlar@vldﬁgpﬂ‘ inR Harb. Symp.

b. h
Ouar ol ABP s 3 Mo g oae e s i edapiyg immune
respoféd ttRiolgh (RAMRR)erPr &5 aiRe theByattbndick@ed b@! RRo®s has now been
i nfecti OUS organi sns results in a innate i nmmune

Substarésﬂ&‘éinséf hps e \naﬂ@g%msaplﬁteéym@kpwers pa@resmﬁ%h%) amesented by a
divergg gﬂ%ﬁ 9(: s 3&4&%{1&9&1’[ ﬁﬁ‘llaé H?Igrfé ﬂe¥ ons 1nvr3>?v1ng certain

ore e in ec ious pa
cytokmds; Qim’noﬂum antl growth faewu fdll@gvedrbyambtddiﬁ)adﬁptﬁfbuﬁﬂmm{b response

.,_and t.o%om cT ﬁel | generation. Gramnegative
‘fallofﬁ(géq @%‘ BechpopRBhgecsate Hal e HePrerspiyion 4esylng imardfpody production

and C%ﬁ{ﬁ&j‘@%ﬁ,gel@émﬁﬂl adj uvant and i nune-stinulant and as
har macologi cal tool for inducing an inflammuatory

ré‘anmn—mﬁgatme trectemd] slifgipoiyisacchemdes dpR S )chashloof . bees i apgreaiated as an

eneti.c a TLR4 wa idenlfl sth recet
adjufg o AR g ol trerh@loditel fod ot MepbigE B ipgammatory
reactibh lin! flahih 28 sibiBr S &dptic RBSk qf]'sﬂé—Bg@ﬁ’@ﬁé' afﬁnk&@hfprR4 was identified
vacci ne and human di sease thera (Aderem

as the)reeaptagHior RPS . Tlmaélae@/ezod@t is7 8p-apRmist OftTIp&4 ildustrates the
usefugfe%%r (2191“ ne%ﬁ%ﬂﬁ%flﬂ {/a%% e anfi lhﬁglglégiise%sggtﬁ §}9 %Ac\fe%m E Ulevitch,

R. J.eNdoirbel00a) 406317337&71)d $t6189ﬂ@i7 dpypeeital tHapivaliehd EFLiRna%omsts can

. addition to regulating proliferation and apoptosis o
activate, gq:l}% 8gyiroRiisemast cells, eosinophils, endothelial cells and several types of

epithelia in addition to regulating proliferation and apoptosis of certain cell types.

To date, TLR7 and TLRS8, which are somewhat similar, have been characterized as
receptors for single-stranded RNA found in endosomal compartments and thus thought to be
important for the immune response to viral challenge. Imiquimod, an approved topical anti-

viral/anti-cancer drug, has recently been described as a TLR7 agonist that has demonstrated
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To date, TLR7 and TLR8, which are sonewhat simlar
have been characterized as receptors for
weoizogle4@atr anded RNA found in endosonal conpar PAEMISS006/032098
and thus thought to be inportant for the i mune
response to viral challenge. |Im quinod, an approved
topical anti viral/anti-cancer drug, has recently been
. . described as a TLR7 _agoni st that has
chmcaleﬁfg{m‘/rgt%@m Pl gliscaeqrp ¢iller R. Eerat &il-n gk i nmmunopharm. 1999,
S f t
21:1- fj4 OF 8 shhall ﬁ)lle&.[]l% Iarué,-hatﬁ ﬁé a{iescrﬂ}éﬂl acfr%gtrhgﬂsﬂ'ég?rﬁmeﬁ@of ssRNA.

99, 21:1-1 ecu een

| TLR&ms: firdh elelscabed i1s 2OQ (Dw,aX.., ket ney Empéars SiAine TLRBOoMEE00 (Sept.),

o BB 0SB i e RSB s e
to viralaRfedtion @ARIHREMME, @t BEI 0@ck BYE st S0 1t @t %@@@{@49 -355).

I nmune_ response to viral infection (Mett
alRecerthn 5SW%5|’1U3PD]ﬁ¢dJ that y:eﬂ@mmr(ldmtoq)lmoﬁ(l(ﬁ ):oﬁp@mﬁﬁ Having antiviral

i BERE ot bR R g P L Db R ). Moo

Jurk Ml, R? ala(BD0Z )R8 f}hﬁﬂml 3’1499)9tlnﬁﬂazoﬁ@iﬂgﬁﬁes|\i@é potkﬁ%‘jﬁ@khc activators
96- 200; Jurk M, et al. (2002) Nat. | nmunol

of i lmsmng o¥1ls With @ativieniand|antissncsropstient Usipatrsrophages from wildtype
and Igg%)'Sg %lteﬁ&@ntofméemﬂlg}ﬁm?%lst’la? %c%gtl}aqg%\ﬂed aft %o. %El%/zggumohnes,

funor properties ges from w
imiquamad M D88siqlamiod (R84 8 riinduce I-lhmmi néctroah fadt@CEMNF)Yand interleukin-12

ok i AR IS
(Hemﬁﬁ!q-?[' Rt &L (@00) W2 Thbrkino il 3)1 ROSHBCAfak t%&g% o¥ deBicient in

type cells, consistent with activa
TLR7TI13|1%t (Mm@ther-l TLRs piodudeZ002) dblattab]lerm]atmkines 31n196sp2ﬁ@:) to these
MaCr. o m m.ce. deficient. in. TLR7
T T S A T S

of spltallﬁeSBi‘célm Ad 2R0ateliom eSintrh el R sidralin E&‘éades in cells from wildtype
dazqu|noI|nes i nduced dose-dependent proliferation

but n@f TlshY-énmicep leusifiernse aralysie esteblishad itlnt e«zpressnom at biunan ILR7, but

|
S ML e W —
to reseqq.lmdSI @he (ﬁndmgsrmsf Helifni &ubl. nbis Shd@stothal kitde infidazoquinoline

qfn enbr onlc g ] dney ?ells results . in NF- kB
Commﬁﬁﬂ vﬂ?l il ﬁ%ﬂgb o5 e fsn indpse sighedinggdromh TLRT.
R t t t i
L o"”ﬁﬁé%ﬁ;tf‘é BUREHOIRED ¢ Neind 0Tl AT BERL, 851 2002
Nat. Iinprdmsek 35899hal i ng t hrough TLR7. Recently it was
reported that uman TLR8
(Jurk M, et a%@%ﬂ @%Wﬁﬁ@\ﬂgg) SUMMARY
Ofhd Ho: BMEBHQ ENcrhibel BerROalel hRNd BE eddubeble NefBidR ﬁﬁlﬁonses in
useful for nodulating inmune responses in vitro and

Vitro pcyip vivgy §hckb@ﬁns>§mon@ﬁ@11 findl use inrpnuwleerofi chninalrapelications, such as
in mEhbB AL BRI ROhANG: “HEMnAT \BWIEIAOTRGIRE EERY, "hetuding

Itrons 1 nvolving unwan
inflamimatbtycindgutoimmune dlsorders

More specifically, one aspect of this invention provides a compound of Formula I
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i nfl anmat ory and aut oi mune di sorders. More
specifically, one aspect of this invention provides a
woanpoaad2of Formula |- A - and netabolites, saCvalse®es/032098
taut omers, and pharnaceutically acceptable salts and
prodrugs thereof, wherein Y, Rl, R2, R3, R4, R5a, R5Db,
and R5c are as defined hereipibel ow. The invention also
relates to pharnmaceutical compositions conprising a
conpound of Formula | or 2 gharnaceutlcally
accept abl e prodrug, netabolitie, or—Bharnaceutically
acceptabl e salt thereg penti ve conpounds nay
be used advant ageously atiR3n wi t h ot her known
t herapeutic agents. Ace tRfs invention also
relates to pharnacequcaI \tions conprising a
t herapeutical ly effectiveSanount a conmpound of
Formula | or a solvate, pha]ggceutically accept abl e
prodrug, netabolite, or pharmaceutically acceptable

and MB@&hbollberBRfates! Tt Natd Hafﬁﬁefc@ut?céﬁg Ca%@&ﬁ&‘%@ G ?@ Yhi Grodrugs

agent. Tthis_ i nventl on_furt ngr ovli
thereqfowhtram VR TRRR’, RAdR 6rRFL el R dieatsaldfisedjnabinhgiow.
Lisin ressing TLR7 and/ or

1nvetnﬂggﬁtpsgfr? 8{‘? %Bﬁagwga?ﬂtlcafcoén]%%r DYS SERBESIRg rarﬁgpg)ound of

Formilla(lfor& S0V a¥) ipBarnRlR BTN UbdHRdbly pRARAP hRRLBIIR! 80pkEmaceutically
net abolite, or pharmaceutically accept abl e saft

accepﬁb@rsé‘gft erpof. one aspect, the method inhi bits TLR7-

n I nal i Thi s
i nvent i onﬁfa' u&)?ﬁjeor%%ggfv SSSed %&{Jgﬁ {agg dusty du a?]inﬁ%atf(ﬂrhyﬁh other
knowﬁnﬂl’erﬂpeffﬂld?&gﬁmdl aﬂtcedr&ﬂgmn aml Tvkatidro mlson rélatesibjoe ?)harmaceutlcal

rising. adm ni sterlnﬂ %a patient having or
COmPN“% SRR IREPIYeeLly sHartbe anot paramBeund ot Formula X or a
1 ﬂe
solva a{hé&édgﬂﬁglﬁl n%é(%g pdt C%F?&Hgggg%?(gg[ r%f F}ﬁl gxrlasceﬁﬁca"i‘ly acceptable salt
thereqmm@mhmmonmt}mmmui:@atapewd ageatcept abl e sal t
r eof

Rt AR et R oueRoH SR anaador ROk mediated

mgnalﬁﬁgoj RAprisidy Soritati@Btd @8Il faxbidIgihg PTTONT %@oﬁﬂ]ﬁ@@%ﬂf an effective
treating a condition or disorder treatable

amouipat)pagameusd of ermulmby o amh@tmdxaanwuu@uﬁuwpptable prodrug,
metab%ﬁ{é \6;1' tﬂhgﬁn%g&m{l& Sﬁc%?bqg]fsﬂlt ?erdfn Y t(g{leﬁ%s%r I}%Q@Ftﬁ@g inhibits

exarrpl e
TLR79 anda[br TLRB-médmied/eﬂmmdwnmatdry@gﬂMmg on or dl sorder a
ound of Formul a | sol vat e, netabo

SER¥eEntion & Iﬁ%\é‘@‘ﬁtr& %@fb@p@,@a’m@g TLR7 - ancf/or TLR8-mediated
B 8L 8 CSRARLE LA 1 e AP i o
develomvgALRGn afidiot BIeRS-madwtcthnmemdmﬂBﬂaﬁonmﬂmmm gf Fbenula I, or a
solvate mﬁjarmacé{l%cfﬁ[? accep%able prodrug, metabolite, or pharmaceutically acceptable salt
thereof, in an amount effective to inhibit or promote TLR7- and/or TLRS8-mediated
immunostimulation in the subject.

- This invention further provides methods of treating a condition or disorder treatable by
modulation of TLR7- and/or TLR8-mediated cellular activities, comprising administering to a
warm-blooded animal, such as a mammal, for example a human, having or at risk of
developing said condition or disorder a compound of Formula I, or a solvate, metabolite,

pharmaceutically acceptable prodrug, or pharmaceutically acceptable salt thereof, in an

amount effective to treat said condition or disorder.
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manmal , conprising admnistering to a manmal a

conpound of Fornmula | , or a solvate, netabolite,
woheormaeaet i cal |y accept abl e prodrug, or PCT/US2006/032098

pharmaceutically acceptable salt thereof, in an anount

effective to nodul ate said i mmuune system Further

provided is a corrpound of Fogrmula |, or a solvate,
p naceu accept abl e p odr ug,
ﬁiﬁ%‘%"&&f‘% TaO¥|GER pREh hnilf&lléaémgf@ﬁ iggungs system. of a

mamﬁ@ldlcﬁﬁﬁﬁﬁﬁlg' dAntiRBietine ab ERhmpfal t h&%ﬁsﬁlﬁ&f&%&l L or a solvate,

condi tions described herein in a m
metabplifgy ,phﬁrm@gmuc@ﬂy ragceptabin srodingdios plmmaceuticaliyl actdepiable salt thereof,

e of ac ound of Formula I,
manéfrn&gntgeg Xﬁ?e G %%%Farl émmplﬁgﬁﬁg%ﬂguti cal |y acceptabl e
pllilncthekg pr(ﬁl’ld@has" raeempbad loy P&af abl & §a§&lveft@ehgé}naceutically
n.the preparation of a medicament for the treat

accepablq medgs enrhasmaseytisadoiceeripkie aals therdod ﬁoth@c @i medlqa,ment in the

ffering fro
B8Pl 08B TR L O 4 e .
mlg"diwmsudgdleme or comlittorC oARO wisisdeaf is Fey #8e! o alcompBlindof Formula

sol v net it phar maceuti cal |y acceptabl é
oot O%P?Yf’g %ﬁg aeeyteg)l Yaéé@‘ﬂaé’i? ePrediug, toneplasmaceutically
accepﬁ&ﬁ: i@l‘ltt thBRY, i thd Bfep@ABE bE 8 e @Eﬁx%hq f81ofl‘[ftg P é}ﬁ of the diseases

fornul ati on ‘conprising a secon armaceuti cal agent.
and cpgditiensodescribetl hereay s a amunmaly ébr Emhple eshahan hduffermg from such
pventlon shall be set forth in part in the
escription that follows, and in part wll becone

agharienéntion ﬂuﬁﬁ’ﬁ%r@%dés'lﬁﬁ do&pﬁ*ﬁﬁlgaﬁn'é dr'l?&ﬂfe eshi E&gﬁ% 0P Rormula I,
of the foll owi ng specification or | ear
or a selyglepmgiapplite, E?armh@utlmlb/chwtablmeochw amtpiagcherﬁnaaﬂg acceptable
n nd at.t ai ned
salt 68 ™ 8 Kt Rky P EBIRe FGRt DhfiglindYr BRETasihy comtprising o
secondphzimdzsetpa:at ageut arI y pointed out in the appended
|ms B EF DES | PTION OF THE FI GURES The .
ﬁ‘ﬁ&ﬁlﬁ velderiwrestdhis davanbion shallibh st donth in part in
th de@&qof r '

o %H%ﬁ"’fﬁg@ﬁg 0 DB SR et 58 b Bllntyd NS R im gprt wpon
examipgfifet ¢fethe flidwing epad:ekaatlombr mlay beéearﬁed oy thepraitioe ohehe invention.
The gvaﬂ&g 315 t.ne inventio n.th F| ur es : Figure 1

REER rBadls JRVEURE ey o Doy ﬁ"é“hsz t |a§ta’61f3 cBYpiGae of the
1nstruﬁ'1 tEl @ssr e AbiAGYEs, 2ofPasitibA) Hahe
ofencclm'pouﬁd 8. Fi gurogl%s slhovvs a rggg{islo aﬁl@aﬁﬁwo?ﬁéd dut in the
appengleeclaipif hesi s of conmpound 12.

BRIEF DESCRIPTION OF THE FIGURES

The accompanying drawings, which are incorporated herein and form a part of the

dlsordé:

specification, illustrate non-limiting embodiments of the present invention, and together with
the description, serve to explain the principles of the invention.

In the Figures: ‘

Figure 1 shows a reaction scheme for the synthesis of compound 7.

Figure 2 shows a reaction scheme for the synthesis of compound 8.

Figure 3 shows a reaction scheme for the synthesis of compound 12.

Figure 4 shows a reaction scheme for the synthesis of compound 24,
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Figure 4 shows a reaction schene for the synthesis of

conpound 24. DETAI LED DESCRI PTI ON OF THE | NVENTION I n
woent7a#siaspect s, the invention provides conpoBCTIUSEEG/032098

and met hods useful for nodul ating TLR7- and/or

TLR8- nmedi at ed signaling. Mre specifically, one aspect

of this invention provides aﬁnorrpound of Formula | |

phar mac ou LA RIS BT ol G Sy man
thgr @ehin WORICR] the Ynténtioh26fo3ide C%QE%RﬁrﬁnQ land N nfd %lds Useful for

heteroaryl ring, wherein said aryl eteroary
modulgtipgsTIalk andden TLRBeeedited signeling. More speaifigedly, one aspect of this
t d f al kenyl , al kynyl, Br, CN,
mvengﬁﬂﬁ.%&g%g'a 8{’1%%8%?%@% (C1-C6 al kyl ) ani no,
R60OC( =0 CH=CH2-, SR6 and 80236 ocand wherein said aryl
and heteroaryl ri ngs are apt onaNLypf urt her
substituted with onesor s ps i ndependent |y
selected fromF, d, C§ HGE20-, al kyl,
het er oal kyl and ArO gare i ndependent Iy
selected fromH, alkyl, ™8 al kynyl , heteroal kyl,
cycl oal kyl, cycl oal kenyl R5(1net er oo\y-gl oal kyl, aryl and
heteroaryl, wherein said al kyl, alkenyl, alkynyl,
het er oal kyl , cycl oal kyl, cyd oaI kenyl ,
het roc IoaI kyl, aryl and het eroaryl are optionall
it‘?i’%ﬁ‘é&e% %/Q%V%?Fe BHORSFe %@b@rm%é@gféﬂaemqeytab% salts and
prodr?%'tﬁ&%@igmﬂléﬁm,m kyl , al kenyl, alkynyl, F, d Br, I,
, OR6, NR6RY7, :O) R6, C(:O) OR6, OC(:O) R6,
Cc=9) 326 Ry, CH.CF2R Rg gilaﬁugyﬂ ))agéégmar}(l:hﬁM@ein sa}g3 aryl eand heteroaryl
N R7 , Ofr and R4
rings FRCEREN AR i DL £ RAAFTME T FEeet AEHb AP ngllymy
Br, CH, ©, LNRfRS7d Cr=OpRY, INRYJ 4 RANGEL QY @q&garﬁﬁ{ob%%é{%)bﬁ%ﬁr SR®

mhe ein said carbocyclic ring is optionafll
and SQ@]BS fng yeheepipsaid agylengdrhetpspary riegspae |Optjmﬁélrycferﬂ1¢1ysubst1tuted with

one %S%Rg%uh&ggl}éée@gﬂ%&&g{i 5%@ é@x zgypggm&'[ HER0-, alkyl,
hetero@lkyDMMRART-; (ci e al kyl ) ani no, CH3OCH2O-,
9%3_ SOZR? SR6_and SO2R6; R2 and R8
ﬂ@%‘ ar@ﬁfwi%pe Dé‘éftSél?C‘feFizfrﬁmH ke, alrawmi allginky heteroalkyl,
cycloélk}l‘le B&’dl@alﬁéﬂyl’ rﬁ/étero&ecll@arl #r%ér!l l*an& Xl‘é{ef&g)ﬁy Lxﬁle{em said allkyl alkenyl,

cycl kenyl',” heterocycloa er oar

alkynyih éyetqrcpal]gd; @ya]lok&clyl @tc&c&aﬂi;dnyl ahétgmyjrqloeﬂbﬂﬁ rap@l kiyd heteroaryl are

oniofA R yEAF PRI S SRS AL 0 e

alkynﬁ[EU@E Brnﬁmerwgﬁtmuiﬁe cesdge b’(@@ﬁ@/loc@g?ﬁﬂyé@ow}zﬁw (cl-

Cs a1kd)a;{§f\é;gm@@&@) F&%C@(:(\)@HR@Hz I\{Kfii(m7,aSR§/hr)da$‘®fR5"
CBRUE PR tgfe%r V@tlgfﬁeqa_%m tQNRgJSQZLﬁey are al‘?acged form a saturated or

partially unsaturated carbocyclic ring, wherein said carbocyclic ring is optionalljf substituted

with one or more groups independently selected from alkyl, alkenyl, alkynyl, F, C1, Br, I, CN,
OR’, NRR’, C(=O)R’, C(=O)OR’, OC(=O)R’, C(=O)NR'R’, (C,-C alkyl)amino,
CH;0CH,0-, R°*0C(=0)CH=CH,-, NR°SO,R’, SRS and SO,R®:

R and R® are independently selected from H, OR®, NR°R”, alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl, aryl and heteroaryl, wherein said
alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl, aryl and

heteroaryl are optionally substituted with one or more groups independently selected from
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SO2R6; R5a, R5b, and R5c are independently H F, d,

Br, I Ow5 CH3 CH2F5 CHF2 or CF3; and R6 and R7 are
wondependent | y sel ected from H5 al kyl, al kenyl PCT/US2006/032098

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

het er ocycl oal kyl, aryl and lieteroaryl, wherein said

al kyl, al kenyl, al kynyl, hetgroal kyl, cycloal kyl,

| oal kenyl , h | oal | and |
s SHEeSR: SERbH 37 SHSBECYSU8E M el R S0k oo

C(——OP__IQﬁ%QE 'cge@% laﬂcy@%n%&gﬁ{ﬁ%@ gbg)(ﬁdgiﬁgé%j Oﬁg%ﬁ%' R’, SRS and

—O)R6 C(=O NR6R7, (Cl- C6 al kyl)am no, CH3OCH20O ,

R A ot in e ARty Fo Tt @%@é&%ﬁ@m or CF3;

and forn1a saturated or partially unsaturated heterocyclic
Qg, rein said heterocyclic ring is optionally

aridy &f @tk iwidepensiently selooted fgnm&fb)salkyﬂd aﬂeny{b raﬂlty;nyl heteroalkyl,

cyclo%%yle &%@ga]%%ﬁ‘ t%% _Bl%lb el(%tyé)a%(lgéy %f’d(qd@)\?ﬁ@rem Bsa1d alkyl, alkenyl,

alkyng, —IQ)té‘ﬂBﬁR?L dyeﬂgaﬁ@zl akiylbilrex Ohet@&%@ 1, aryl and het ]
N%ng ng6 and 02R6 Iar]{ycertalener()a;ry e

RGOC( =O
OPtlola%Boﬂﬁbﬁ*ﬂﬁké erh ongpr anere RAoUNSeingdenendenflyr sslpsted from alkyl, alkenyl,

t
ke O R R ORI O SR G QPR R, (Cr
Cs allﬁxb)anmhca (]HsOCRiZzO thme(ﬂ)n:H;@mza; NRESMRI] SBRAtSd SBERY, S

o k)fi @ﬁé’hmg,: ﬁ%é%j r‘]‘f]f’é"ﬁ{ élleggré %ﬂ%ngg%@y ﬁeﬁaturated or
partlaﬂgf uhiidica h'eterc%%/ché r ereﬁlrbaﬁﬁfett&bﬁrc ﬁﬂﬁg'lﬁﬂﬁ&allﬁubﬂﬁmed

and R7 are independently H, al
with qrie-@@)erk lgydups rdependentpisélybted ﬁu:malhgsl alkenyl, alkynyl F CL Br, I, CN,

ont A0 saeye- A3 LRI B0 TS fS i,

cmo@ﬂ%@dm_d)a%ﬂzalmw SRALAd 8O,R%i d Conpound of
Formula I, Y.is arél ,such as phenyl. In certain
e%é@T%ﬁmbOd@&n@ R and R s eachiydegant h C(=0) R8,

Rgﬁl S%%I,Hbm ncntb _prarﬁ rﬁ&l; f‘roaﬁaﬁcﬁ§&r?%n enbodi nent s,

or heterocyc “certain
eIiinGﬂi‘tmlﬁnﬁmbodiﬁeﬁﬂsdoﬂ??alar(&)mpmdﬁ@@fdﬁ’mﬂu]{a H & @l ®RP., In certain

o A A AL o
ang c«ﬁ%aﬁ@&ﬁﬁé’dlfn‘éﬁfpo@ séld@oﬁig) @ﬂ{ h{@ A KRPRT | I@Qz’ertam
artic ar e

such as pyrro 1 di nyl odlnents
embogligientsg B wiad R’ @nbn@hpnndnmlyd{ adlasilgsuch apAu6id)atifyl, chmwlrcmlltyl such

as (1- %g)agqoggg%éfaggl F %%ﬁ {)P?r %@%S Clﬁéaq.nﬂ I{bearrg }n eégrfdgrrlt?y H,

ethyl, propyl, or CH,CH,OCH3.

—

In certain embodiments of said compound of Formula I, Y is aryl, such as phenyl. In
certain embodiments, said aryl is substituted with C(=0)R®, such as in para—RBC(=O)pheny1.
In certain embodiments, R® is OR®, NR®R” or heterocycloalkyl. In certain embodiments, R®
and R’ are independently H or alkyl, such as (1-6C)alkyl. In certain other embodiments, R®
and R’ together with the nitrogen atom to which they are attached form a 4-6 membered

azacycloalkyl ring, such as pyrrolidinyl. In particular embodiments, Y is
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nonoval ent hydrocarbon radi cal having one to twelve,

i ncluding one to ten carbon atons, one to six carbon
wataw2ane one to four carbon atons, wherein t ReTAISkOL/032098

radi cal may be optionally substituted i ndependently

with one or nore substituents described bel ow

Exanpl es of al kyl radicals igwclude G -Cl2 hydrocarbon

nniet%fs such as, but not limted to: methyl (M,

- ethyl (Et, -CH2CH3), 1-propyl (n-Pr, n-propyl,

. CH3), _2: propyl (i - %-propyl, -CH(CH3)2),

-but yl é -ut5q, CH2CH2CH3) , 2-net hyl - |
N propyl 4 I - but y15 CH(CH3)2), 2-butyl (s-Bu,
-butyl, - CH3) CH2 H, 2-net hyl - 2-propyl (t-Bu,

t-butyl’, - )3)°r 1Zpentyl (n-pentyl,

pfﬁ?%g‘?@%’k of%aﬁ%@fn?ém&d GHEGHR) ﬁ'%ﬂg'?&'% 5 37

~ (TbgGen2 @l—]gdjr—@y u@dnhdzlhyll rﬁ‘eﬂsutcy la §at@ale@HBNAN &HBYaA hed-chain

R D MR T

to six ,carlvohaﬁmhs dndGrle &5t Gt bAEHHESHE FHlein the:’a'll% ¥¥dicd] vfd (B bptionally

) (CH 2CH?2 2- net hyl - 2- pent
substlmmyn‘@ mj%map Op IEBR pylpsﬂ@e@}ﬂ(céﬁ{nﬁ:)e@l—ﬂ(emw 3Eghnples of alkyl
rad1ca‘f}>scﬁ§ﬂuﬁe 'hg%ﬁlolcgrk&g?@% lf% 5@3& QSCIQ&; Jg_tl%d_l(teg_? n%e’thyl (Me, -CHa),
ethyl Z{EttetChHiCB;),péFlirvbyl( (=PK, Girdp26py8) QRIS }2_,)) 2-propyl (i-Pr, i-propyl,
-CH((%F{;)CHIEE\{% (n— ug %{-%tylé éﬁ; ézmr&gH @)-Jge Il-h@mgml (i-Bwg i-butyl,
-CHZGIH(@H%J) 2081 LEBM s- at?lg n@HﬁClgﬁ El‘ ﬁzf&g!ghgﬁ "prdfiyi (tpu. tbutyl

ranchéd- chai n nonov nt
-C(CHa)w), 1-penyl ¢apbmyl, aCHn@H:zCH@(EHﬂEHQ 2 pontyd (&]H(O}ED(DHICHZCHQ 3-

LRI AR o Ot sl cest e Lo
CH .
eSO re it e STASHCMERG et
(-CHfECHe) (Hﬁﬁﬁb aIIy SMb@@ﬂtuted(ﬂHﬁéﬁbﬁEﬁﬁE&QHﬂﬂH@ one  2-hexyl
CCHEL R IR B B8 R R BRC RS, By 1-2-pentyl
(-C(CHb o €HpEH} Gy 3?&?;}’123'1?61}@ {r ﬁg(t@glﬁﬁﬂ(gﬂﬁmﬁf@{})eﬁrlﬁrlesth}tfl(-)Z-pentyl
(- CH(Q%%@E&M@H%@%@?@V% nt- @(@H{@&ﬁ@éﬂz} ad2-gegthylf3-pentyl
(-CHEMCHOAMRIR), CABRARe A PITur LRI 109, 33 GRAN-butyl

t0sTX car s P> ca
(CH(@HG)QKCI‘bhnt—aﬁptyhgnéﬂ dc&;ést one triple bond. Exanples

" dt
05 Diin 5o LT ifete o webhRi GO R Rl grocarbon
rad1caI ﬁﬂhﬁﬁltwﬁfﬁd 10€a6ih! A6k McRHBS! Mouioege 89%69%@%Q%%% w0 to four

with one or nore substituents descri rein
carbory @foms, 'apdab deagt oae 'doublgr tyady ehd lincludes, buty sl ol llnylitéd m eethenyl

propeifE kP ShNAgRERLY ML, B0 LT 1L SR AEED ! ricn
may bh ayp'tmgalfyr dubbtituted independently with one or more substituents described herein,
and includes radicals having "cis" and "trans" orientations, or alternatively, "E" and "Z"
orientations. The term "alkenyl" includes allyl.

The term "alkynyl" refers to a linear or branched monovalent hydrocarbon radical of
two to twelve carbon atoms, including two to 10 carbon atoms, two to six carbon atoms and

two to four carbon atoms, containing at least one triple bond. Examples include, but are not
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three to twel ve carbon atons, including fromthree to

ten carbon atons and fromthree to six carbon atons.
woher7ioesare " cycl oal kyl " i ncl udes nonocycl i ¢ andPCT/US2006/032098

pol ycyclic (e.g., bicyclic and tricyclic) cycloal kyl

structures, wherein the polycyclic structures

optionally include a saturatged or partially

nsat rat ed c:é Iogl kyl fused to a saturated or
hm““aatf’t PRy pYly BEYle pERtAT2Ry) andrthe diker whereinote iefiynyl radical

may el dﬁoﬁﬁﬂﬁ&b@ﬁ%ked%d%@fx&%@?r i Sl m el @P@r‘[n ﬁeggsf described herein.

cycl oal Kyl groups i ut are not

cyidkofsrmpylcarboyydigh utcgibocyntyll "ope feydloalkylt | erbewsel, interchangeably
ke B|c I|c Cc | es have 7

herelr{ %ncllggl%?erp tﬁ agir%ﬁg o}* ggléla I%Iup%ﬁ%r é:g/c]éc gycgrgga?{"gort gfadg]al having from
three tbiviadive {:a'éb@ﬂ afdins| ﬁlcﬁ]]dlrfv ﬁ&ﬁfﬂnee ko BrQlartdh dibie afd A three to six

arranged as a b| cycl o [6,6] system or as
carbop laFQ!P@fedTbS/?ﬂ’@ y%lgélhylasncﬂu dh@[@y@hclf}rhb}pnlm}e:hc (e.g., bicyclic and

sl YSL T, AU SBIATS 0, P ok BRSNSl o o

saturagdd on @aﬂfall[smﬂilﬁaﬁwebéd icyelbaiRyle fRes ith | HRSukdd oP PArtRly unsaturated
e ﬁbstltuents descri bed herein. Such cycl oal ky
cyelog]Ruh e hefapHoBlsyl B loF s en hefeiarsiring,~ Fapmples of cycloalkyl
g n u e ted
group ;ﬁgﬂﬂlgg }é]% grekﬁ?tnﬁ%ﬁe(gﬁg P}Ec(l)é}{/}gﬁﬁh:gga%ﬁ ? entyl cyclohexyl,
cyclo}mqp@rioandl ither bke. d?nmytﬂn,c qachoef€les hisk) altk)maﬁlﬁg’l@toms e g. arranged as a

s 05y G e A oL L v 1
[6,6] %fh‘ﬁ{ @r- a@ﬁﬁig@l |s?fﬂérﬁ§ gl@h E{;@l%&a[b ﬁ%ﬂeﬂggrgl bl("iydo|[|2 %,2]octane and

E¥ ylam no(C Tt C6)a e ter
bicyclo %ﬁhlom@nca Therayicloaliyl mﬂgditmmatcmdlly:yabsmmtw ﬁrdapardamhy at one or

mthree to
more SOl BB TR BBl w2 BB B sty cvelotio
groupat'rndyebes bptigialig Q;ubétﬁutb@ ReEtiVfbhéniple Rriaaye! §‘r0uﬂ_§'§1dependently
heteroalk |" refers to saturated |inear or

Sele"tfff S8 se-Corky: \aRlF hﬁl)@éiﬂbdéfldmﬁy eratios altrafanine, mono(C-
Co)alllyParhit)! Mﬁc? @%ﬁﬁl ode 'dgcélké;#; g’g]kﬁﬂglt ‘coﬁéé(,' Raloalkyl, C;-Cg

on atons rom of
haloa]kagjr,el naratno(@&asy)alkpke ofm&rtaﬂCp@g}au«ylaaﬁmﬁﬂle(SG)dﬂRpll aC@ﬁ’d di(Cy-

th a tomselected fromN, O or S,  and
C6)al%%?@f(h§a1?§]dl cal may be a carbon radical or
hehetaal epclRticadl kferEto atplaﬁlah§tLﬁf§?tggﬁQ%H E%lcaf%?@crarﬂo% radical

the mddle or at"the end of the'ra
having, §pgy tagekipl ten gatbom htommy ingbiding fromathtey ts sbstarbart stdms, and having

one, or re substituents described
aiba%§?§8§ﬂ§ m¥gﬁhWE%e?%?%§F enconpasses al koxy and
heherieh Kejer6AY1C abfers 16 esahﬁét@ﬁ Tikak &5rosMabiRAldMln ‘monovalent

"heterocycle” and "hetercyclyl" are used
hydrogasbes} radited €hBRg theyelyscashen Alemsy m@@&ﬁ@mrmee’fd Smx carbon atoms

and fr&ﬁrotné% Fofar %Qx%@h o%%eq’th&]% Ipﬁqgas orte 0 I gg% %(1) ffttg%)’ng is replaced with a

ring atons In east one ri
heteroh‘@tre scdeadtednfmoat &L t@dorf §.0mdivheRELethe ﬂ&bbgleﬁlay be a carbon radical or

heteroatom radical (i.e., the heteroatom may appear in the middle or at the end of the radical).

The heteroalkyl radical may be optionally substituted independently with one or more
substituents described herein. The term "heteroalkyl" encompasses alkoxy and heteroalkoxy
radicals.

The terms "heterocycloalkyl," "heterocycle" and ‘"hetercyclyl" are -used

interchangeably herein and refer to a saturated or partially unsaturated carbocyclic radical of 3
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and sul fur, the remaining ring atons being C, where
one or nore ring atons may be optionally substituted
wondgpesdent |y with one or nore substituents destmiSbhmd 032098
bel ow. The radical may be a carbon radical or
het eroatom radi cal. The term "heterocycle” includes
het erocycl oal koxy. The termjjurther includes fused
ystens_which include a_heterocycle fused to an
to 8 13 coa%%rms 1 yhish gt leagiang ringwqms &y «Weroaelogbsqlm%@@@ nitrogen, oxygen
c o I C [
and %@%&Waﬁecre\gfﬁkﬂggfg?ﬁ rag)?rr%st I{)eé%n% a(%,ggv%le%xgﬁeelo& u[ﬁglg }%Ig hatoms may be
optlohaityesmynjt@hiﬂdyperrdlem@ﬁ withconeder nlawé sabwitweaits deseribed below. The

. t.o, pyrrolidiny t et r ahydr of ur anyl hydr of ur anyl
radlc:[tle{npgrR;d? Wdlcas a@teﬁyyagwil ’g%q ﬁ?ra} OE pn&;ﬁwle includes
heter&c%k[o%ﬁéé EOTEE RPN mﬁh@%rﬂugédnﬁ)nc b;\%Fe?ﬁLoévvhﬁﬁ vinclude a heterocycle

hi onor phol i no, thi oxanyl, piperazinyl,
fllSGdh'@nﬂp iapenatici giplup. aZéterdeyndalksdk edsanipcludehiradicaly where heterocycle

R TBEREL e PR A BROY o 36 Bt s

include, PYbutt Olardy ot 31iddifedo! fonY lpyrrbR@BYI N¥tétrahgtiedRiaayly | dihydrofuranyl,
pyranyl, dioxanyl, 1, 3- dloxolanyl, pyrazol inyl,

teﬁa}a’dfq&ﬁlamh teaﬁhﬂremﬁwl ' @ihydrapweyylanigrahydrothiopyranyl, - piperidino,
morpﬂblﬂy rtﬁtog'i g@?@l ltlﬁéf)?in%? l‘ﬂlﬁ’elf}gnil%lz cl)'xf){ngpﬂoﬁa,zmyl, azetidinyl, oxetanyl,

tdazoll

theta&yhiﬁhiopypeaﬁﬁ].yl &debﬁ%ﬂhiepa@l oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6-
azabi c anyl zablcyclghz 2. 2] hexanyl

totrabyFqmi myf %:Bm%lmﬁf Py ey Lnngghnsdy £ Hmaay @éw&mﬂ dioxanyl,
1,3-dRbehies r&_@g??o'rﬂelgg% d Wbyt heq; ﬁ g%ﬁ%?flt h'cﬁlﬁydrothlenyl

definitio groups, as
dihydgofowauyl,| ipytazdlidibphmidanelinyhe iBidarolitingd E)-lazetblatcbb"ﬁché]ilexanyl 3-

azablfl¥cg?]l§dy¢jflh I Ps %}Iécgflﬁ&[f{, 513 hegx_glis}la? e, (?lgg hgﬁx?)hg% amci:l N-pyridyl

ureasPYSpify m%le)ties Qxfé é\ltsb 36d184Ed. wihihtthe seoR® & QUPILRHMED The foregoing
fromimdazol e may be im dazol-1-yI" (Nattached) or

groupsprisideziyied Sropm t}(e(grgmsd@mca}oovgnn@y@@wétadieda)r N-attached where such
is po ?\gg r %%}(%%?ﬁmgr lépoﬁgﬁh(?é’r )e@ ﬁ% ?gol%larhg}p Be ty%rorfl I?N-attached) or

Stitute

pyrrol—SJyl qCaattactidd) o Furthéo bighyip déEh&d Higsne iroliedle ngdyobsPEnidazol-1-yl (N-
Sel n are unsubstituted or, as speC| fied, substituted

aﬁaclileﬁi ShEnsRzolot gl aBtachedh bk exarlp of grietarpeelio grow wherein 2 ring
carbod SHRS aa[rg QUubkt | Gith 3&8 W[J@Bt @Bﬁﬁ¥§ k& 191 @1‘6&5—’[1553%0%1011@1 The

optionally substitute or exanpl'e, one or
heterqrymlep graups disesivleant | lylsshsltlmtdzcb dr,f asospeCifiedCubstityled i€lene6or more

substﬁBtﬁg]?y 0 Q}%‘)&lg%&& }ﬁ# dr OX c%%xa{ndpiﬂr oHﬁtb g]ete@c&le groups may be

optioAAlKefpktitufed-vh, qbk&&yﬂ Giie Qﬁrﬂi‘@é gl%hgy {ndefditdeRtly selected from Ci-
hal oal kox m no(Cr cLal kyl, mono(

Cs alkym;a(lkwﬁamm delogen.chy DX&yI cwno,dn(c@, pn@ep,amoylb@nﬁs()ﬂlwlmmo

A(Cre %ﬁ%ﬁfi@car -%56 ?39 carelﬁeny1 al IQ?'I’né/t cbt"s |hﬁgﬁag(y? ﬁgtc haloalkoxy,

ammé(@lgls)albﬁemybh&)(c1F@JJ):ilkYJl|am11fd(G 9€6Yaﬁkyg or dipC pUgRMKylamis(C;-Ce)alkyl.

myl tiple con ensed rings in which | east_one i s
ar diediere "agyd. geters oz @an‘ia&nfi af%ﬁt@r@ﬁbﬂ%ry ic rahigahthaying a single
ring @E; ﬂhen%', ﬁ{hlﬁpﬁe ek 298! I¥phenyl), or multiple condensed rings in which at
least one is aromatic, (e.g., 1,2,3,4-tetrahydronaphthyl, naphthyl, etc.), which is optionally
substituted with one or more substituents independently selected from, for example, halogen,

lower alkyl, lower alkoxy, trifluoromethyl, aryl, heteroaryl and hydroxy.
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substituted with one or nore substituents

i ndependently selected from for exanple, hal ogen,
woOawero2adikyl , | ower al koxy, trifluoronmethyl, aPgiuS2006/032098

het eroaryl and hydroxy. The term "heteroaryl"” refers to

a nonoval ent aromatic radical of 5-, 6-, or 7-

merrbered rings and incI udes jfused ring systens (at

%tte%e,. oef g/mg OITB.tI cg age 5-10 atoms
al ni ng JeIgrogg sfe e aﬁdeB et pmale apgiselopt 5-, 6-, or 7-.
memméceﬁh@daﬁd eldes FRee fing QYUIRA (o @]e&’st L f ot ol?ﬁf( ?s”&%o%%uc) of 5-10

of heteroaryl groups are pyrid
atomspwtaﬁmag ﬁyleast@qegxp§|@| to fpuu] Imiqybq/cbms pg/leetzd lﬁty)lm nitrogen, oxygen, and

sulfurl &a e}sy b nk E&Jﬂél égqu%n pa% rpé/|r fny h%lﬁla;ql?i] ?pzy?r{mldmyl pyrazolyl,

OX&ZO , 1SO

triazolydp g)ananmlyl nigtrazalyid dluyll, thhaRz ﬁbﬁ&éﬂﬂ,y ’thlai%%rlz %&%&ﬂy lisothiazolyl,

yl , indolizinyl, phthalaziny

nnol i % i, ndaz ol
yrm%} 5%’? yh | isoApmelipyl | tidelyl.n dshsimidazobii diemgbdiuranyl, cinnolinyl,
indaz®Iy], | 1@?216112199‘13‘1&%@42.‘2'111 Ly ﬁ)ﬁlh@azz%z%,f ‘trla%zlﬂllg dlﬂs%fncio}fyl pteridinyl, purinyl,

i adi azo furaz uraz

oxadlgy@,lﬁzlotri,aizq)]gi; h@ngliazolly]a rt]lznsadilazdyb tfmiﬁzahrbﬁ ft?ﬁ%@!ﬁfdzﬂﬁyl benzothiophenyl,
i noxal i napht hyri din
benzo U%Zg%é %ﬂzﬁiﬁm ﬂPl)éa%ﬂ%? L.%’ém%ﬁbnﬁi §%Pht%scudmédand firppyridiny!.

Spiro trﬂitﬁetidswe &b h&l‘u& Hfithid oyps. are
OPtloqa,ﬁtl onal Iy substituted w te%o i%%?ﬁéég%%ﬁgg etstero | groups are

_\yw&]e loge t @id nfare nubtimersx arrﬂdqﬁndélﬁlyogaected from, for

|k X hal oal . kyl . aryl
emﬂr%g?%i" ?“W AR 0RO e ity et mtemes
f [Fh@telrmé'halbgﬁm represeﬁfﬂé DR, bdffind, @fickBie, AHISo&iGEM
ﬁ‘ﬁ represents =0. In general, the various noieties
or 0% FHRt PENAePEseiHSOnf t he conpounds of Formula | may

bi Qéh‘éfa‘? NAE k¥ri ﬁﬁ)ietulé% 6ol 181%3? g?lgp 063}1% ggrg}tgcl)t e %grmula I

Exanpl es’ of substituents SUt
may bg eptienallyrsubstititied by dmetor aice Rostibieis! GkalnthlesOubstituents suitable

A trifi t.hyl
for pelfoPl BF S RESRyion i il et Mespmi e a0 oxo NloS02Rygno, mitro,
trlﬂuor(ﬁi%lfiﬂ,lﬁ{ﬂuorcﬁ(@&y trlﬂcﬁ%l%"t'hoxyl %{‘ﬁ)m%f &%%1‘186%@“ C(O)R,

-NRIIC(OR -C(O NRIR
-C(O)ORR1 NRY' (O)OKi?lNTéW@)R'heC@WRV,, WW'aLNR'"C(O)N'R"

" Xk al eteroc yl et erocycl yl al k
-NR W@\g R (ﬂ(ﬂ r{éL éc?rgé/ryln %]@ﬂg’iﬂ F’g&;rqqry é]kp(% heterocyclyl and
heterotyedydalkgpl, kyﬂere RX{ oM KR!, ar) %&P&ﬂéﬁﬂ?@i %l 1 cycloalkyl,

al l, aryl het er oar yl to be un ersto
hetem@ﬁ’%ﬁ%’llf liceaiy rﬁ‘gl@é%ﬁ@f leor heferogrylnore radicals are used

OF 15 40 RS hdaben Wi BB R Mo Bt rdistis g ensed in
succesgien i d@ﬁnemmbsﬂmemmrtacmmdt sitﬁdﬂu(:‘@?ﬂthd firs€ ﬁﬁiﬁécﬂf‘e{dﬁql Iscbonmdered

cture in question. Thus,

e attac o, the
to be % f (5] gl?'f’ iﬂsy pam |ra 1ca)iis gpnsidersd o dgeitached Ixethe structure in
questldht I'I[h‘ﬁﬁ %?eidih;ﬂé’ %tdrﬁaﬂﬁgyl”ahﬁgl i@lajftXéheg LOHR strE@%Fe ipsmgstion by the

conpounds of this inventio possess one
aﬂ(ylg%{@rmetrl c centers; such

The compounds of this invention may possess one or more asymmetric centers; such
compounds can therefore be produced as individual (R)- or (S)-stereoisomers or as mixtures
thereof. Unless indicated otherwise, the description or naming of a particular compound in
the specification and claims is intended to include both individual enantiomers, diastereomers
mixtures, racemic or otherwise, thereof. Accordingly, this invention also includes all such

1somers, including diastereomeric mixtures, pure diastereomers and pure enantiomers of the
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conpounds can therefore be produced as individual (R)-

or (S)-stereoisoners or as m xtures thereof. Unless
wonadi7oatae ot herwi se, the description or nanm ngCofuS2006/032098

particul ar conmpound in the specification and clains is

i ntended to include both individual enantioners,

di aster eomers m Xt ur es, racqmc or otherw se, thereof.
ncludes. al | such

t hi t |
s IR -
the babisastt thEie PRI Cal ARG RHT GfRRRABES E&Wﬁ{eﬁloaé kLQ@E?cg ﬁslhued in the art,

D astereoneric m xtures can b€ separ at ed in
for exampls;iby dromatagraphe ordlestianal cystaizmtion.oEntitgomers can be separated

o LEferences by nethads kno
by 0091&%1?3 :tllbl lf{?lglg@l(%ﬁért %le e, mt(% 61rd gésrﬁﬁﬁngnc Bg;lxturth)y reaction with an
approphate nagitivgliy paeyive rconipdahd oRal. ﬁFcMEcSl}i &épéf%ttlhg nthe diastereomers and

gnantl omer s. can, be separate %/ converting t
conve tFEmetydrleimes that wdividuahs léﬁ‘ter@ﬁmprsc tomi ﬂae u¢ca'rdsyond1ng pure

enantif(oﬁﬁ:% ' Eﬁaﬂﬂoﬁérf‘&naﬁ% Bo éﬁ&zﬁ?cﬁ BY é’g % é g.g I\I:/IELgncd) S, c1\/Ieﬂlods

., al coho separ at I'ng
for the dgt@gntnah@ OE stgrepchmenaisioy yﬁdl @) sephatibm at Vietlodomers are well known

tereoners t.o the co ndi n ure enantioners.
in the o RS BniS it o6y Taa T Sie Greralsga rth cdition 1.

March Ptk waleynmd SVRS hedsvhad 1H determ nation of
stereochem stry and the separation of stereoi soners

aPethgestructrres\shown hetisin, a\dlere(the etethoshmmstry) of iy ﬁlﬁpﬁl@ﬂ’ cifral atom

1s not E’}gecﬂﬁgi ?{%ﬁ%ﬂﬁ% allsnolélﬁedgh g%?g% e tq;ﬁ%u?d 1%%5@9(? as ‘qhﬁ cf):ﬁlgounds of the
inventsdrr. u%ﬁfe%ersditﬁl‘éﬁudﬂ@l’ i®lspecifiiEbLa kORI %%@&Qg@ﬁ%cﬁﬁﬂey re?fesentlng a

ticular chiral atomis not specif
partic it ieursiign e Batgpieaitpiar sdo apebif éntﬂngldbdma& the
D oRRUIE ASreBlsobef o YA BhyBlom el B S Ble TR s elstirg may be

obtaingd plar tresolitam ob rthé gueanic omixttae nsm@aa rﬁétﬁé&oduéﬂ ”&‘sf fér%aatmn of
eci.fied. ddeflne A singl e stereoi somer,

diasterzgmgh yine, }c X apfstedntalung ;ag?f%t%@@ﬂ K randWem . s%mchemzsm
of Orgmlic @n%hﬁdanghlb“ﬁﬂ%s@l WohQ NS I\tls{w AEETHEs. rﬁ,é(éhynu?ler C. H,

usi ng a nethod such as for ngti on as’[eredms
(1975),di ﬁ%’” @mfr)gfa,l 1&3(&):2$3\f302)esﬁlawrmg mgemes of Khial ,coﬁpo&ﬁﬂ of the

1nvent%%1] & }Zf Epi a?ed % R% lgc of Otg@glngitggc}‘nprﬁqﬁag&g @) fprmatlon of
ionic, dlh@t%fe)oml:nc @hl’[:OWEth Qﬁ{ra], colﬁ&ﬁﬁﬁs %&f’se%gl?a)aon r@?‘:ﬁa{@tﬁnal c[gystalhzatlon

m Xt u of chiral conpounds of the invention can
of othgg gar 9 (@hdormaiont Qﬁ d@@st%m@msmn tcatpeundst madh, chiral derivatizing

reagen't@ %éﬁb‘i‘ét t%f(til% dﬁa% TR a%g oﬁﬂ%ﬁfg&&g%ﬁ% S{ﬁlieqosg%emsomers and (3)

ts -w conpaoun
separafumaof he mabstarltlylﬂy @ln‘el aramiioledosteredibeherd RO S unde? ):hlral conditions.
ounds with chiral

t
See: Ly Npst{ehe g cAGahtcs) Wepasaembfgmanioe, iving W. Weiner, Ed.

MarceﬂD@&Je?'Iﬁ@nﬁéﬁY&Eg version to the pure
st er eoi soners %@? separation of the substantially

dmder met@drﬁmhb@st@t@nem sabtsens bel iforawid by 1eaetRn &Tﬁnﬁﬁkﬁomencally
WO N ST L R
phenylethylamine (amphetamine), and the like with asymmetric compounds bearing acidic
functionality, such as carboxylic acid and sulfonic acid. The diastereomeric salts may be
induced to separate by fractional crystallization or ionic chromatography. For separation of

the optical isomers of amino compounds, addition of chiral carboxylic or sulfonic acids, such
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Marcel Dekker, Inc., New York (1993). Under nethod
(1), diastereoneric salts can be fornmed by reaction of
weneomieereri cal |y pure chiral bases such as br BCTMS2006/032098
qui ni ne, ephedrine, strychnine, a-nethyl-b-
phenyl et hyl am ne (anphetam ne), and the like with
asymmetri c conpounds bearingsacidic functionality
sul f.oni ¢ aci d.

¢ ac a
o cul MR AR AR ok, &5y B85 R Bt 3 sty formation of
the dibstaredmeriakaltsr yst al I'i zation or ionic chromatography.

Far separ ation of the optical isonmers of am no
cgrﬁ?gmag Y 4d rrte.ﬂtml &> dhe rsabstuadg ktoxlw iresobveds i femted with one

e S u Syl fanic a8 tartaric a
nanuratgir?geoﬁg g%:ﬁ? (ll;\ﬂlcr:t Ilﬂéé fém d?c lﬁ‘s‘i‘;"eegmeflﬂ R ﬁm@dorw ilen, S.
"Stereoherhigtryli @f‘sttlrgﬂnn”e@omp@ﬁidts's Jon! BVt 18 €bons, Dke TBidRRd 1, 397y,
D1at%c2 the substrate tg be resolved i s reacted w th one
SEARHRTI D ROPIPoPnds AR r BY OFRpb PN teacting: wsemmetric compounds with

enantlﬁ?ﬂﬁbzﬁlﬁﬁlﬁﬁ rc'hﬁ‘a]p@érfvaﬁﬁn% ‘fi‘ﬁ% %1 glﬂzh (&a%éner%}?lr egf\:/g \f‘égiol%wed by

Or gani ¢ Conpounds
separation 3fthe dipistettosresoamt hydrolysipao rydeid tbdptre dramiieBedddnantiomer. A

metho[iﬁcrﬁg&e'ct: rﬁﬁ! g)nflf:é{} 1%5? ﬂgr Vggs nég c@@@?&sﬁe@s@éﬁ%&e a menthyl
ester ﬁe}t hy @b méeathyl Elﬂbfo%‘ﬁﬁt@Xn %@ﬁé@h&éﬁ g{ ?gs?t&qv{osher gster, o-methoxy-

di ast ereoners and hydr ol ysi ure o
o- (trlfbmrcpmhtéﬁl)phml' nemiEe (Jaéobtﬂﬁh(dQSD)‘J ABiLITHe . 4g: 4@95)‘ ®@lthe racemic

ur|t oIv chiral esters, for exanple a
letuI%E ?E%M%(ecjmﬁ’e femihe oFisencst of ree éWO| giropisomeric
enantlbllﬁ@rspéle Sﬁ%ﬁéoﬁfer@a%@ablé) i m&ﬁﬁerg Sogf‘jé'.troggs FY‘Ft fox ds can be

ac

a-(trifluoronethyl) heny acetate
separatpd qugtsol@ﬁémy oprmalt 615;11 recdrse-please ahmmw:ognpﬁyuf Wﬂtgdmethods for

| f f the t
separe R o el B e bt e D ST ) &1 Bl method (3),

racemidi mbttarceofMers cBintiicdP cad MR depaG PRy RUSHEAL
ated _and isol ated by nof%al aﬁ% revé?ggQ@PIHNHgE‘Ch“d

stationay, B sy 06 (o458 Vs o domgh OB  Chaprman and

. SUCRETAETINY SRS B P

enantl(bmers epa batdmﬂmgmshﬂdrtgtmbthgﬂﬁﬁim tg ?d1sﬂﬁ1g§1sﬁ RiHe |ch1ra11né%183:ules with

atio hase {Chiral Liquid Chromatography (
asymro hGt gl B 5 Chicgh e o Agh P an Gl o

Of1a fﬁﬂﬂﬂmn(t@ag&;}ﬁpoﬁndso br G pORLA9'T, ﬂ?elﬁ‘b tgo% ta?g% glaflgf]leégd solvates,

Enriched or purified enantioners’can
pharmagguiieallyoaesepisbld proddigss phguiaséutivhligracahé rraétaballt@s Woltes, and

on.atons, such as optical rotation
;mann%%gb E?g#d%ﬁ%ﬁ 8 @ﬁﬁ‘?ﬁqﬁaﬂ$%lon to gonpounds of
tThe fean mMiblRate" refehRetol 4V ﬁ%%rbgcﬁe ¥rSOml ofé%h%d\%ﬁhso oq‘tlﬁﬁlie solvent

1 har maceutical | y acceptabl e prodrugs armaceutl ca
moleCla®t i ve netabol ites, solvates, and pharnaceutical ly

a€ esRkARL sl ytzic'ccggtaﬁg %roa‘iru A l'aftnccci)%:tpound that may be converted under

physiological conditions or by solvolysis to the specified compound or to a pharmaceutically

acceptable salt of such compound. Prodrugs include compounds wherein an amino acid
residue, or a polypeptide chain of two or more (e.g., two, threé or four) amino acid residues is
covalently joined through an amide or ester bond to a free amino, hydroxy or carboxylic acid
group of compounds of the present invention. The amino acid residues include but are not
limited to the 20 naturally occurring amino acids commonly designated by three letter

symbols and also includes phosphoserine, phosphothreonine, phosphotyrosine, 4-
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The term "sol vate" refers to an aggregate of a

nol ecule with one or nore solvent nolecules. A
woOpherozeaeut i cal |y acceptabl e prodrug” is a cORpOMISZN06/032098

that may be converted under physi ol ogical conditions

or by solvolysis to the specified conpound or to a

phar maceutical ly acceptabl-eigalt of such conpound.

Pr odr.ugs, i pcl ude coppounds. wherei.n an am no_aci d
hydrxyBiolae hyroxytagng PUE SRATROSHe, aRgIRA-carbp elwamate, hippuric
acid, 08Rhy dfofRIB10Z-chiBbkyTicAdBiM Ost Afied 1[ﬁ%h-cié‘@aﬁlgld?oigo%e‘dﬁloﬁﬂébYcarboxyﬁc

ond t0o a Tree am no,

., joined through an ‘am de or esfef
acid, hypgpisillamipe, c apidhipei ¢ 3-andtbylhistidine.of noovajine ndsetahlahine, gamma-

: t Jipvent.i.on. The am no.acid,residues include hut
ammﬁu_gﬂﬁ’gt G tégg{f%lf”t nEoBECHI il PO r@efgﬁ“iﬁaﬂne: para-
benzcgtphdaylalninen ipiedeglycinat pdpgyldf@e, | @idose S HERBbEnERHifone and

baI fgg i.ncl udes EPosphoserl ne, phosphot hreoni ne,
tert-DRR YRR y f 8dicHBr exarpRler ek pindsigsd, thisyidventipinyisilnds a compound of
Form@&i8 TRV A16ntly i ar boxyqgl ut amat e,
ormhi ppuric lcﬁg"%ﬁg@tﬁgﬁ%&hg@%’gﬁl ee’\-rcaa‘f%%?ﬁsﬂ Yqci d,
s taditivmal ltyi®s 3of4ptodtuga harelralios entoniRkicde- Fof andiamey! fie carboxyl
illam ne, orn i ne, 3-nethyl histidine,

d : .
groupgg?lix/ B? i ﬁrg\tfa&ggil 3s M@p & ah‘%gﬁﬁﬁém%%@ﬁr iegargglpdgqmpounds of this
inventior Edthbii@ng RRBMGHRKS IR Sups %Pzﬁgﬂzﬁ Eg]}fllo'dfﬂg@ By nverting the

par abenzoyl phenyl al ani ne,
hydrogy gsavy\intgl groupe sugharsobitnegt Hmttad onj phosphbfeostera@misuccinate,

dimet{lﬁ?lgﬁr?)ﬁéée‘c% 1' %grﬁ}iali{]o%fglilq?g gil%l%gl g ac%ﬁ% ly??gaci?l];ﬁgff ésoglgt iggd i%fAdvanced

Drug GwiiaérgnRdviewsp(199@) 19:125 pltashiiad:e preehgiuse H}‘dré’xoyy #d Rfino groups
resi due. Additional types of prodrugs are als
are algg, melhyled < asjarepearbanate: prRdies.f ublenatardstsxy hndy sdllits estars dfchydroxy

gderpyad; a}ﬁ]’jg | esters. anot her
groupexarr%?\;e, &gtgonlggan S g(? %P@ :‘S\%&%Wtsl?)%ﬁm %@FE@PQ. %&yﬁf’?}@@hﬂ ethers
Wherehythecacy} gramppRayThy abelikgé Esﬂé@td_pii@ﬂalﬁss@fsﬁﬂﬁdﬂgﬁfitmgroups including,
nverting the hydrgxy group into groups such as, but

but nof BEifee o hry guunsand srrboxylicsacid fungBepaliies gyarhere the acyl group is

an am@hdTBERYsAF ROAGEHBLLabRE i
. hosphoryloxynetﬁyloiyca?%%n?ﬁ)ngﬂn ?B%%Igﬁépg%ggﬂyﬁtnm are
desan@ﬁ,]gﬂfe SedDE lign DEVIO6R3Y 1 Reioeaspecified3Ginpld iddbde replacement of the

r t r.ogr of hydroxy and am _no groups are
hydroé%% s %aﬁ%?cq%u eedglcéﬁg‘ﬁa%r&‘”a a‘fyﬁg r%tgémﬁ’r st ge, (Grffogkanayloxymethyl,
1-((C1e3d)eksn hylate esters of hydr 1A% _
((CreShgikancyiekygethyia %a{et%lopg@hcr%atnﬁaﬁoyloxy)ethyl,

i vati zatjon of hydroxy groups as (acyl
(Cl'CfgﬁiﬂmEYéé’ghOaXW&mﬁWL et héFéCmﬁéa&bnyqaﬂmnataymmgmeuhpl, may succinoyl,

R S R ——
amino&B/1bOkitel 6achC biChnhilBadyl QPG §d %eg@l{demgre%letac 9 ﬁg%la’#hee naturally

group 1's an am no acl d ester as escri ove,
occurrfigderamirorgids £E0)(OPDp dP($06T:-ChHalkyl)y peglgtesytl e Fddied resulting

o Ao R A% Al P S

alfree holineg reatl Risvite efAvaRH Bs GHEdEs 2 fonamides or phosphonamides. All
of thes(e%rgdcﬁl)g %llcl)(lgtri]e%yrlng}z( %/nrcr:glt'prc]))r/e{té groups ihcluding, but not limited to, ether, amine
and carboxylic acid functionalities. For example, a prodrug can be formed by the replacement
of a hydrogen atom in the amine group with a group such as R-carbonyl, RO-carbonyl, NRR'-
carbonyl where R and R' are each independently (C;-Cjp)alkyl, (Cs-Cr)cycloalkyl, benzyl, or
R-carbonyl is a natural o-aminoacyl or natural a-aminoacyl-natural o-aminoacyl, -

C(OH)C(O)OY wherein Y is H, (Ci-Ce)alkyl or benzyl, -C(OY()Y; wherein Yy is (C1-Cy)
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1- ((C1- Co) al kanoyl oxy) et hyl, 1-nethyl -
1- ((C1-C6) al kanoyl oxy) et hyl ,
wOQpo7@8)abk koxycar bonyl oxynmet hyl , N-(C PCT/US2006/032098
1- C6) al koxycar bonyl am nonet hyl , succi noyl ,
(Cr Cral kanoyl, a-amino(C 1- C4)a|kanoy|, aryl acyl and

a-am noacyl, or a-am noacyl ya- am noacyl, where each
a- ami noacyl group is inde é;endent ly selected fromthe
alkyl gad ¥n a3 (§-Goellyk icagory GniCrsinladi @mlnosfé@?@@llmor mono-N- or di-N,N-

(Cl-Cl'ﬁ)Dik% n%galhr éf\%fé‘y %\%61%51} 9' %(CﬁS% Iaéﬁ(}gle ?s moPo-N] or di-N,N-

enova up 0]

(G- Ch)alhy&mmhaJ mbpholind, ppeeiib 04y of p;hedhdnh:-ll ed. am nes can

al.so be. derjvati zed Cgs am des su] fonam des or

phEE ditiomely esamples ol PiofBge ANy 1Si dPT examalp, a) Design of
pmd;ggﬁ YRed gfm QﬁLﬂlglEéarH n@léé@ie? 9198132;%?&‘ ﬁyef)zddgﬂzfv %%z};ﬁozo% Vol. 42, p.

ne an carb y||C acCl unctionalities
309-3@ﬁa¢11)ted byaK pWadidengetchn(Aveddmic riiressh¥935) Eb} g Jleatbooie nf Dezﬁg Design

and st a1 Prestoranior ooaet T Speged RSt Ravien and

Applz%tza??r@f ﬁ@gﬁgsm%pﬁngﬁﬁﬂéaﬁrd(ﬁll 1611 19?1) ¢) H. Bundgaard, ddvanced
) cycl 6al k benzyl , or R-carbonyl i's a natural

Drugd)dmm&@y¢W@(1 ,u$ A3 Sadélﬂd rfngglgaard,acuﬁlauournal of Pharmaceutical
Sczengssaﬁ‘kd)%??%’ hs: ol € SO S’ B2t BAA (1984) 32:692, cach

of whidBlis Eﬁécﬁﬁdﬁ]dbf @Qﬁp&ited &e{eiﬁlbycﬁferéﬂéﬂ
CaTbOXy(Cl- C6) al kyl , 3HI m( C1- C4) al k | or nono-N- or
diA N Hham(l@\e@l‘@}léﬂ ﬁgfm‘é?mmﬁfabﬂm i w@ymschmeaé% agive product

prodd §d gbﬂ{ulgﬁeﬁﬁi/a!boﬁglﬂ i3 ﬁl‘(lﬁs A 05\, g{'} %ed“'_c)lélfnpglrmd or salt thereof.

yl am no, norp i no, piper
Metab)ght@ﬂ)d)ﬁ acomfouyrd. m&obe adtatified nsibg exatinel techridueprkadwidn the art and

rivatives, ee for ex n of Prodrugs,
their 5t P TRineRRg A LA BF e @%st?@%%}reland VBt hods
| IPrEdaysah® Btive/Qhetabidited of a39c9m tl’?ed id¥iilfed using routine

Wdder, et al. (Academ c Press, A Text book

technurueﬂmcgwr[)@sthgﬁrtand Devel opment edlted by

Kr ogsgaar.d- Lar undgaar d Cha “Desi gn
i RS BeTBRelS ol " BORR Shemigonrleae. PR pats tat
retam( th9 Diological dﬁ'ecﬁ&’d’ﬂégﬁ@ﬂ e fAdvaIigeRd Dakg ddahé ‘SﬁdcYﬁed compound and
views, (1992); 8:1-38 d). H Bundgaard, et al

that axppet AT ogkalhal et Bevistie ndeomperog gf theanyion apgy possess
a suf% ’%%,2%6 %hasuftﬁ& V\xﬁl aslfégglr%oécgl Pﬁ;ﬁr&ﬁac éél%%f%?rdggly react with

any dierwimbey dfeﬁmgemcear dkgémh hama,cmd inoadanyc amt bap@nic acids, to form a
nmetabolite"” is a colo aIIy acti.v roduc )
pharme ALY TRPERIR ol o iRl ocepiebler fadlg include
those CSQR@ Bﬂe@'b $84dtioh Qﬁrtﬁ‘é)éomﬁ&ﬁlﬁp B tHeSste Rt TrveRARPHRA a mineral or

e |den ified using routine techni ques known 1 n
organith emér or amdnorgenic kasti wuchi gdts dmpbldmgn swlfades, pyraselfates, bisulfates,

e T Aty i S
metaphbHaRs, tﬁﬁhﬁh@pﬁﬁeiﬁ”@%ﬂdﬁs t eordides, iodides, acetates, propionates,

decanoates, caprylates, acrylates, formates, isobutyrates, caproates, heptanoates, propiolates,

oxalates, malonates, succinates, suberates, sebacates, fumarates, maleates, butyn-1,4-dioates,
hexyne-1,6-dioates, benzoates, chlorobenzoates, methylbenzoates, dinitrobenzoates,

hydroxybenzoates, methoxybenzoates, phthalates, sulfonates, xylenesulfonates, pheylacetates,

- phenylpropionates, phenylbutyrates, citrates, lactates, y-hydroxybutyrates, glycollates,

tartrates, methanesulfonates, propanesulfonates, naphthalene-1-sulfonates, naphthalene-2-
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A "pharmaceutically acceptable salt,” unless otherw se

i ndi cated, includes salts that retain the biol ogical
wehbwakisieness of the free acids and bases of PO®US2006/032098

speci fied conpound and that are not biologically or

ot herw se undesirabl e. A conpound of the invention may

possess a sufficiently acidijg. a sufficiently basic,

or both functional groups, and accordingly react with
sulfongigs, gnd mapdeisies. SIEforgalsi compouBd gAmc DIkt duvestign may include
more 81 207 ORI R00 Sonl D8N o fovenion may
monop Haomeesalit incadihgle aompptrabl e salts i nclude those salts

pr.epar.ed by reaction of the c oynds of the presen
1 B Grmae ROV s ring G DAEHRFBHCALR acoeptible salt may
be prefREDBPIafy RafsbIe %ié@lﬁbcﬁ@d’a‘il%blelﬂ?l! tHlafg f&r%){afﬁ%pfe? treatment of the free

pyrosul fates, bisulfates, sulfites, bisulfites,
base p&hﬂj{sgh atidis, conapindd paieniahly sph atoeganic acid, such as hydrochloric acid,

N R S U ETET N e—

acid, desla A atetie, actkBphilkidt £95d, ACENIAIRS, mhRddIBIRE, fumaric acid, malonic
.. 1 sobutyrates, caproates, heptanoates, propiolates,
acid, pyawae @sid, prplin acids glqedisi anad.csnlicklin @pigs @spyreeemditasid such as

es. t - | - di o e . .
o238 P35 AR5 i oo v .
an amipd heill Bedivasatspatic diidi drrobdiemniccatid sin angrdstiexgdid auhads @snzoic acid or

. et hoxybenzoat es,. phthal ates, syl fonates, ..
cinnapij¢ &fidz b FHBonit agid 5}?@%5&%@?‘%@@%%%5 OF Sihegpsidinic acid, or the
like. Phenyl butyrates, citrates, |actates,

g- hydr oxybutyrates, glycollates, tartrates,
méf Herneutive nempendds epacidsihk fdesisdgtharmagentitrmlyeceepiable salt may

- sul fonat es... napht ha e-2-sul f onat es, .gnd. mandel af es.. .
be pregited B AL R BB SRl BRERER Pt VAR ASGhY fagh inorganic
or orgdi6d BER. MenpldRosf QRRbRCInGIgEnRr saRd $htud¥oiheld Rmed RAth alkali and

conmpounds of the present invention nay include nono,
alkaligp egith metals; syohgasj Ithinms jsadiue, Potnsyume baniym tapd chlgiant Exemples of

: [ e, d rggg r Jcal | .
Smtabgggg abl ebaggl Faqéna)}n{)lg&pr g%lar e E&la%ﬁ%}l@bl ié%ﬁ%@’rl%ém onim,
benzydaminoating i n t Rehyairdxyetlgiammaniphe, tr edistBhydokydthy))ammonium,

free base wth_an acidic conpound, particularly an .
Phensrlﬁf_glv@aw wdél%gwﬁetggemﬁ #d treddiegsalipy oﬁ?ffasrr s cof acidic
moie@&! thayStciude] FordEkdplB] HdsE AfS! rrHEkPS\ﬁ'&Pr Geaftfel Guifle and N-

the Iike, or wth an organic acid, such as acetic
methygludosamahes i muncilts, famedi with msicdgmmanabéds suchcasdglycine, ornithine,

. .fumaric.aci.d, .nmaloni,c acid, pyruvic acid, oxalic acid,
hlStldbrfeyB%efniyJ:g?%%?%,lysérbq FOARZRING: i o a pyranosidyl acid such

asTHe! predene ventdsd Blis® préalicCats QRic6mP6inths FFHuRBAT which are not

hydroxy acid such as citric acid or tartaric acid, an

necesggril Phagmagesiinally ascepizhle silés. dut whish ghybavisefubes dntermediates for
prepagi%g MR p%?ffgng u%%ﬁlp%ﬁngse?% ?'oﬁm?l%'l]d ?I?C{ or !fo'}ns%g]c\%? g(r: 'egant%mers of

f'oni ¢ “aci as p- uenesSul f'oni ¢ aci
competuigrgFottholilc acid, or the like. If the inventive

C ound js an acid, the desired pharnaceut] cal I%/ )

agggpmgmﬁé/empo% may be prepared using the reaction roufes and synthesis
schemes as described in Scheme I, employing the techniques available in the art using starting
materials that are readily available, or can be synthesized according to the methods described

in the Examples and Figures 1-4 or using methods known in the art.
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be prepared by any suitable nmethod, for exanple,

treatnment of the free acid with an inorganic or
wonrgameibase. Exanpl es of suitabl e inorgani c Barts2006/032098

i nclude those formed with al kali and al kaline earth

metals such as lithium sodium potassium barium and

cal cium Exanpl es of suitabhe-organic base salts

i ncl qua for exanpl e, amoni um di benzyl ammoni um

benzyl hni um  2- hy@g pXyet hyl ammomsum’ (Ph)sP COzEt
%% ( droxyet hyl ) anmgni um enzyl am3

di b et hyl enedi ami n)é‘j and t Ps.

for exa
and

acidic.omieties gy inc
t YoseYSal No,f or med mnth procai g€,
Nnethyﬁglucosan1ﬁ% Nalflus salts for ed W th basi ¢ ami no
aci ds such as glycine, ornithine, sti di ne,
phenyl gl yci ne, lysine and argini ne.The present

i nvention also provides salts of ¢ ounds of Fornmul a
I which are not necessarily pharmaceutically

acceptabl e salts, but which may be useful as
[ i at@ g @rrpounds

mat epgacal s that are readily avail able, gt can bé&H,

synt hesi zed according to the nethods described in the
Exanpl edlland Fi gures 1-4 or using nethods ggnown in the
art.11l 1V Schenme | In Schene |, conmpounds of Fornul a
Il may be prepared from &ehem&¥| arene of Formula | by
treatnment with di nethyl formam de di nethyl acetal wth
or without the use of pyrollidine (J Org. Chem,

(1098@eme5T (@f)poubd06f Fbidlai T B 1t préPard® ffom -%ealh'yl arene of

Formu%l Ege [ n er rredl at.e &1 not shown) may be cl eaved to
Mﬁl& YllfOWﬁﬁlﬁlandlmthyh s/ with Pr Svithout the use of

1i
g i SRR £ e
intermeiafg péléh ishowy)| indy i tre tleinwdﬂ‘@ e ildﬁli}ﬁb%ﬂﬁ@&nﬂ@'ﬂl'v@ﬂl NalO, in
- 16 ,hours i ve conpounds of

THE S el s 5 QU018 TRGT RO b ot B L shin e ormula I
may bd b]@ﬁhﬁte@ WMMplﬁmeﬁﬁ’?ﬁH'ﬁ télhéneuét't&ggérﬁﬁ?%fprgﬁggé floth 70 to 110

oC ai ic acid, The reaction may be conducte
a HER §p @dvepramiaands o6 dietmdia XILf dlongloonds 8f Foddula IV can be

repard 045 sone.of th epar ati ons of
e onpou nc!glnpo orlﬁ%fnﬁﬁ]ﬁaﬁé BB {188 §o g?’gpﬁcﬁ%aql qlig action may
be concpmdea:tttemperatﬁres bomicen htvrall i90mal fof hissut 3THe HagRd for

SH gcﬂhectlon w il vary.

1s noted that some of the preparations of compounds of Formula I described herein

may require protection of remote functionalities. The need for such protection will vary
depending on the nature of the functionality and the conditions used in the preparation
methods and can be readily determined by those skilled in the art. Such
protection/deprotection methods are well known to those skilled in the art.

The compounds of the invention find use in a variety of applications. For example, in
certain aspects the invention provides methods for modulating TLR7- and/or TLR8-mediated

signaling. The methods of the invention are useful, for example, when it is desirable to alter
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depending on the nature of the functionality and the

conditions used in the preparation nethods and can be
woeedikysiget er mi ned by those skilled in the arPCT®S2106/032098

protection/ deprotection nethods are well known to

those skilled in the art. The conpounds of the

invention find use in a varijgty of applications. For

| n i n aspects the invention provides
TLR7: %a%mﬁ%awﬁéewéngwspmﬁw SPitpl LR Adtior TLRS ligand
Oraﬁmdy&qLﬂgwﬁq%Q%g the invention are useful,

exanple, when it Is deS| rable to alter TLR7- and/or
TER8uwddh€at:led tle ganmbﬂ'r’f@ﬂmamcﬁs:pd\ﬁm tigaral,"s lﬂugaablierm and/or

d/ or, i R7 and/ or TLRa
R HETEE AUAA THEL 0 b S o
compbu@BFormulld Banst ih@factkldiec & 1dirbbiiB with@ TR 7 Wr TLRS through

and/or TLR8 signaling agonist" refer to a nol ecu
a TLRY{ pad/or BhR8xdomesim othet tham F61R% dampins an snduces EERFt snd/or TLRS-

el 561y DD SRS 0 T RS I FR 2R

i.e., ai TORT ed/bk RT-R S Hgdrelr that R8founi® dh akage. Sllngéb@ﬂahﬂgnbédlments a TLR7
inments, a TLR7 and/or TLR8 ligand is

in-e
and/of, i@k@érg@ag%%& toja @Olecalwmr @ﬁ@ﬁd}aﬂmaldggqngg&ﬂﬁh and/or TLRS,
I 5olk tain enbodi nents, a TLRY
=8 aan%l/ gdrdgg éggreaﬁ)gg{]ugm t&l t o a mol ecul e other than a '
ndheterin 1'mg®iate’bﬁs ITSIcR'/heaami/mm rekdt tceﬂﬁ TLR7 ﬁmi/@C'Dﬂ,RS receptors

r activ The term "noduyl at e"
mean{UEE R G I P rEpevhigic, REPYLIRy oot dpte O) inbibiting or

activatia @Rd PERpIRABS (1I)hﬁré6ﬁg'cﬁ‘t1h@i@ec@1§r éff&ﬁﬂg"fﬁgﬂgﬁﬂﬂr?egulanon of the
response In a subject biting or activating

recepoR éctrveWeﬁpmpomtds atimo arteethelryce@toruanwnemcluyle agdrests, iantpgonists,

T T ———

recep@gadtivitys, antagoni sts, m xed agoni st s/ ant agoni sts and
c% pmpounds t hat direct I y or indirectly affect
bitedm Ggonst gy ©cepepowd thyt tfyCOHrbﬂ@aTtl@T with a receptor (e.g., a
TLR). @397b&} c t d
) g;ﬁ'a rceecare %{llglgaﬁ (rés%oﬁ'se %@%ﬁﬁgt g be %g'@étc ﬁ}’ g}nds to the
recephoe sédtan%welgzn aaggmuﬂhnayayonﬁﬁneawith gaénéptdi\ atdigtectte ij | f¥r example, (a)

bi nds t tor atively, an agonis
forming p £omal; ﬁ‘ SRlule ﬁ@r Hlé%“tﬂ.‘/;}v%f}s torthe ff‘éﬁ%‘fﬁfyloé % (0) otherwise

resultih@)i ftlﬁérﬁﬁbﬂ!ﬂ' &&Pm&ﬂlw bhpaied b
dlgrréct Ié{gbllﬁdé to the er gcept or, fhaf% ot %/\rﬁ%{md directly binds

to the reagpior Ay agenisthmaynbadtiefdrtedtto o apfagamist dfelrpammmmuFIcR $og., a TLR7

and/oxt'h?ﬁ8%gom her compound directly binds to the
recep agoni st may be referred to as an agoni st

oftha tqraf t'argagonist ThRubed BereindreldrRfo %ngdlgﬁouﬁﬁﬁﬁat competes with an
agoni st). The term "antagonist" as used herein refers

agonist @r @V@mgg@t o5 Bindi Iggﬁ@eq ©septpr, thegpby blocking the action of an agonist

or inverse agonist on the receptor. However, an antagonist has no effect on constitutive

receptor activity. More specifically, an antagonist is a compound that inhibits the activity of
TRL7 or TLRS at the TLR7 or TLR8 receptor, respectively.

"Inhibit" refers to any measurable reduction of biological activity. Thus, as used
herein, "inhibit" or "inhibition" may be referred to as a percentage of a normal level of
activity.

In one aspect of this invention, a method of treating a condition or disorder treatable

by modulation of TLR7- and/or TLR8-mediated cellular activities in a subject comprises



10

15

20

25

30

agoni st or inverse agom st for binding to a receptor,
t hereby bl ocking the action of an agomi st or inverse
wagmTik#6ion t he receptor. However, an ant agoni BCTh&2006/032098
effect on constitutive receptor activity. Mre
specifically, an antagonist is a conpound that
inhibits the activity of TRid.or TLR8 at the TLR7 or
.TLR8 receptor,. respectively. "Inhibit" refers to any
admifjggng ot FURIES GRS BTATJEgrEa Bt i PmpUntTe s dvee treat the
condil&€ br YRl Th Rk 1T 107 r:lllﬂdef}' 'FLRS-%EH'(H@&" R:?er% &5 & gigf%gical or
. .to as a percentage of a nornmal [evel ot act IV y. 1n
biochemicahaqtierdy tlft resuits fiom/BOR 7-omd/a TiR hifkciidn.t reat i ng a

C i.fion _or .di sorder treatabl e by nodu)ation of TLR7- .

At Sﬁlo?iﬁi?fi ﬂléa‘fdgfse‘ﬁatc%ﬁnl |t£ﬁa‘fe§c‘?>.y %ﬂ?ﬁéﬁoc{srf)féh@ dByeggipn include,
but aleQip linrdad st ahndbe tOmPREhssoeRi&L HischseQ M«ﬁhﬁqhﬁiﬂy disorders,
X of Formula | in an anount effective to treat the
immuagdeficingy, Faftapiseiere grafiFrirstschost diFese, allmgienrasthma, infection, and

: JLR) ' ale 0 i ol ogi cal .or biqchem.cal . .
spss - RRFE Bt ERI Cafell B B Blsplnl R PR moivin
autoirmudity,i mflarardiod] sileer asthihal daf @_Ecﬁdhﬁ,a&rﬁﬂ CRMHID Nnerally will

nmet hods aof this invention._ include ut are not limted =
emplqyo COmBGHAGS of W d o) B¥ibis Jb&7atand/oa; BeRgaeediated signaling in
respohdeftb ATFIRABIE YT R AHMAG ”PLR%gg%td{Hé i rfé'li,ﬁg %%T)mrgté I%géel;natively, methods

rej ect1 on, graft'VerSUS' | Sease e
usefuldt fipra freptufent tof cxondaivds Seydving isceos,peictt, cald $mmunodeficiency

thads useful in the.trea nt of conditions
wenef i, B0 BRERS.domahan 0 FORR Tt aRoniar B o i THRg mediated
signal@igafid réﬁj'gﬁé‘d it®na sasbIEVHR DeRa/R! TYRY ﬂ%anﬁgﬁ ;’%’orme instances the

conpounds of Formula | that inhibit TL
compqsifens sy, ket esgdsip gnkibitray tremptes foR%e andjora TERBtmbligted IsBRaling in

d{ or, ' ignal i ng agoni st . . .
respoff P B TEZ) SAPREER, Yol o RePRRE Banitdnoother instances the
compaesitietist icans benuskd/i Y InhitBct droNprof@dRC ETLRANand/or TLRS8-mediated

. i munodefi.ciency generally will enploy conmpounds of

mmupestimplaion ipgsubiselynent TLR7- and/ or TLRS- medi at ed

ST Ak Girbfinlc® iR GilbdsAhEiwt eanbe
RSO SiRSt AR, ML AE FA AR s v
mitigationi aftd Bistasercopditiontie almamrmaAnslichrasTd RBmardiral B@dludes, but is not

... gignaling.in response.to.a ILR7 and/or TLR8 |jgand or
it BB 4 42 i, b Ao e e cisas
condi§@Ntobehitls QkhttOrnh BRBIRE T orQne R HIRL SyntbBdis tc)ﬂ @gélpﬂiﬁ%rceiert %rrcr%ndition.

TLR8- medi at ed i nmunostinulation in a subject.
The terpy 'drpptmegrt,” 48 userbbierpiar ailass othtmdse intlivetedj sders noltleado df treating

n gﬁ@g the mtigation of a disease condition
as e %ﬁg%%ﬁ%éﬁé%ec‘ﬂﬁglg agoﬁeunan, and includes, but is not
| Asi teed  hereinyOthd| @rind 9" Afsii@iuren Aisehdel "NYadthRn S R rder" and
w..condit] gﬁg, and/or alleviating the disease condition to
AUTONRHMUOHY STRIFF tP dmmvaploigicadly ntﬂdlag?%a@ie fotheorsy injunyrte adissue or organ

derived Y& He3RE08he Arm %ﬂg&ﬂf)e{%g both cellular and antibody-mediated autoimmune

phenomena, as well as organ-specific and organ-nonspecific autoimmunity. Autoimmune

diseases include insulin-dependent diabetes mellitus, rheumatoid arthritis, systemic lupus
erythematosus, multiple sclerosis, atherosclerosis, and inflammatory bowel disease.
Autoimmune diseases also include, without limitation, ankylosing spondylitis, autoimmune
hemolytic anemia, Behget's syndrome, Goodpasture's syndrome, Graves' disease, Guillain-
Barre syndrome, Hashimoto's thyroiditis, idiopathic thrombocytopenia, myasthenia gravis,

pernicious anemia, polyarteritis nodosa, polymyositis/dermatomyositis, primary biliary
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The term "treatnent," as used herein, unless otherw se
indicated, refers to the act of treating as "treating"
wood@kicied | medi at el y above. As used her ei n, PCAIS2006/032098
terns "autoi mune di sease,” "autoi nmune di sorder" and
"autoi munity" refer to inmunol ogically nedi ated acute
or chronic injury to a tissug.or organ derived from
the host. The terns enconpass both cellular and
sclerogi pwﬁwn@moaé%ﬁ» sleiorinmehelapsitinoviesran’s sgndueing, ystemic sclerosis
a e
(slerAR SRCR LT Rl PRRRRACE S R R e, Wegeners
granul@hatdgislis Autdimumme oddeaes hilsd iiscludey $trdih Cirthmphks complex—assoc1ated
eryt hemat osus, nultiple sclerosis, atherosclerosis,
HHid i nflammat ory bowel disease. AUt oi mmune di seases
al SO yidac hiide Mk tRANE "bhdBetrabih @M ABKY kasi Y a condmon in which
spondylitis, autoi mune henol ytic anem a, Behget"
abnomth]mrgp’@atmbgﬁdbajthgs’reorgls yrecpresent inGr wesabld amewsteln a subject. The

cancer d:a%ggltaﬂling ar rg%\é E@E@Hﬁ%ﬁﬂéﬁéﬁg ﬁléc%Fstag% o (ii'%tmc?ﬁde but are not

llmltd@letbﬂblﬁh@ll@aoaﬁﬁrmeﬁ bril déﬁéérebiehét%aﬂ&@lo&ﬁwcal cancer; choriocarcinoma;
polyny05|t|s/dernatony05|t|s prima

colonifianee guslometiénd |C§ncep,sfe§ppla@e@1 cagearcgasa@s(séom@bb eamsr, ngtraeplthehal
S

neopl%g}ﬁ:% 2?{%4 Iéirla:'rsé l}?irllg'm ot }Siilvgly rcglnﬁg gsé](a%&gljg é:maq{ | #nd non-small

cell); antlendrha; Sneurabizmosmabs; asrhle tarices, ovaﬁdn \&gﬁﬁepaﬁcreatlc cancer; prostate

ranul omat osi s oi mune di seases .al so I ncl ude
Canceg:elieft&l PRI &QHAB Yo CAREToRAreTRAs; BB $auees; tepliculagggncer; thyroid
cancelﬂed'sq’lféll' astdﬂ?ertcﬁfcﬁﬁ)méé%a%ﬁrcoﬁlﬁg Can%:éigggm bd ﬁfn'ﬁﬁ'yt& I?etastatlc
condition in which abnormal replicating ce
o‘&ﬂ ussd ihgtain,ghe tqme‘étmﬂxunemomn;det-essbabteé dasenseitrefens ® any disease

carsBASE by RS SEREEh 0 e TR FRRnb e g G o

conjughte ﬁl@Iudiﬂgmah eshtiddy bidd ahYadtidat speditielly BRAdNby the antibody),
cancer; breast cancer; cervical cancer;

mclu‘élﬁgxr P@caatclimterh o @m’femmcar}mérerwbﬁn@fn@w (SUE)camc ealated connective
L S up—g—

dlseasrfa@&@,rcryd)glﬁ‘@ﬂﬁﬁﬁﬁa':)t B(ahg@s syfdfék, setbimmantk Ql@ﬁre&ﬂalhdphrmdes and
mel a?f?%(&b neur obl astomas; oral cancer; ovari an

Vasctﬁ%ﬁ%%f;ra%%ém ithe Wﬁ??é’é? of EDbdangirleDE dmpaine coplexps.
CHChed A&EERA! "frifind e LeferadoCP Qﬁ‘s%a?els ki ﬁls%?z;}? Gh: which the

testicular cancer; t yr0| cancer; as well as ot
subject@ripmmoewystemds sat HonteninCanoernsl capache opin which ipwould be useful
tast.atj c. As used her.ei the term"i mune
to boffg a0t depa e BT BEeBmplEri DS THgT s gaeer (e.g, tamors
of theChiBimaRing(¢.8 € SmbN ctiNenPAQANGAI eéll()a&%y oréds® Pr&tate, colon, as well as
deposi t1on of i mmune conpl exes O conj ugat e
otherjcaroinpanas nd rearpeiaBb el am arfeetipnaint 4 @@m%;tp i fipahddeficiency can be
ody), including, but not limted to -
ac@ng%%?enlcb%an é?gthenatosus (SLE) and rel ated

C oXm &§Hdl Hé&rein, S'grift dijS@Bme Sreferd @l MBnAINdIsdally| fkdiated hyperacute,

titis G and hepatitis B-related i mune conpl ex
acute or chronic injury to a tissue or organ derived from a source other than the host. The

disea

’\

term thus encompasses both cellular and antibody-mediated rejection, as well as rejection of
both allografts and xenografts.

"Graft-versus-host disease" (GVHD) is a reaction of donated bone marrow against a
patient's own tissue. GVHD is seen most often in cases where the blood marrow donor is

unrelated to the patient or when the donor is related to the patient but not a perfect match.
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di sease (e.g., cryoglobulinem a), Behget's syndrone,

aut oi mmune gl onerul onephritides, and vascul opat hy
wazsomeatied with the presence of LDL/anti-LDL POWIS2006/032098

conpl exes. As used herein, "imunodeficiency" refers

to a disease or disorder in which the subject's imune

systemis not functioning i.apnormal capacity or in

whi ch it ful to bogst a subject’'s immne
There, 48t i Sy gy C LRttty Tt oDk wooie GHG9 s oeeie spon ater the
transpldht Svhen kW Rh%e &llsREoPIRIRe ahd R%até Forfh oalléﬁrgféﬁogﬁce(l}gls-ﬂd

non-smal | cell), ovary, breast, prostate,
walp-mediagedh etopiea disensmrrinckide, bir @ro nms ) limiteda ko, | atbjsic t depiatitis or

|.n.a.subj.ect . The 1 munodefici enc n be acquyired or

cczer oA biymi 4 T ALOTRaBF Gy Bk Omgfy phdronic
r &sased @erei, CAIRR Sy "t R fdrfR ARfuael h9pdr¥erIRAIS 1S substance (allergen).
hyperacute, acute, or chronic injury to a tissue or

Allergs¢ capdifiaps ipelde resrgmaa. sdlsrgie rhimktisr on ¢rayiza they Howar, asthma, urticaria

: GO Jylar and
@Veszﬁ{l%%og;ﬁ? lﬁgé%a%g%&?lgﬁsaégﬁ% gﬁl?(ﬁjggﬁjs\hlel | as rejection of
batstusad hegig f"hshant refen agraadib&der’ 6F @t tresp@atos sH&h characterized
by i | sease” GNH%@ I s a reaction of donated bone marrow
y 1 flqn. gapayitg R the gifyays Sl iacreaspdmeadiivits Of thpairways to inhaled
agentOf A §Am! 0 i : :
B oL B CORam oA RA i gjopje gr allergi
symptomst Fer granipintasthuta ¢aotbeaprpeipitated byetxpbsufher en all@gtny@xposure to
cddafoﬁﬁsiqf Gﬁpr annﬁarh¥ formcalled acute GVHD t hat
Bl P e TR PO LAY FEHIPBns pl ant when the white cel s
ape wed h&rein teaeARd iafdeabe 4 ByGIbRH, CHQMHoGs BYERe" refer to a
.Im nedi at ed, atopic diseases include, "but are not
conditiqryiny whichain infespPes engpmismi o ageot isquessnhin edstentpli daynt in the

. rgic rhinitis, and Omen s .. .
oo 354 T S AL EORSbT colR BN S dctions
organisyns eandeapehtsi vclugle tvirugess bixatdd) dangiakbhe E_@ﬁ_@i)te_zs. Atk @B encompass
Condiéiﬁﬁf‘ng%ude eczema, allergic rhinitis or
both agyfe\and c IpfeGEens, asWRHAS sepsitsi cari a (hives) and food
] . _ 5. at-op . . )
e S8 8 e pEPLAS P e, AR oceremie)
other indegtions ougapississiratheic awias irethe zddod septidelrdanat inosther tissue of the
bod narrowi ng of the airways and increased reactivity of
Ythe ai rways to inhaled agents. Asthma is frequently,

aF g Govieéd BXE E&ﬁ%&ﬁiﬂoﬁp&ﬁﬁﬂﬁi, é"@nteﬁb@fi@g LSVEE, tautomer, or

al l ergi c synptoms. For exanple, asthma can b

pharmgeeugicpliy agceptably racdrug or salt theeaol.afot aseprss medipamentsn ttoe treatment
i L., i ratory infection, and exertion. used .

of thefieecdrcphpRH Msblted A5 b Uy, SRS, g Forbi Sutfring

from stichfdisehieottscolifioas eAlss @i@dddois ahs BRI d BFmpAMMUIAbrARIa 1, or a

i nf ecti ous organi smor agent is present in a
metabafife o QL3P claBiomeR or PharRacastiedlly aceptablg miedmaldrysalt thereof, in the

preparai&y bf Eﬁehﬁﬁﬂ@nﬁor R B ¥n e Ghd hi@ea%&'% éo'ﬁaﬁ}ongfdes%ribed above

_ subject. Infectious
in a mammal, for example a human, suffering from such disorder.

This invention also encompasses pharmaceutical compositions containing a compound
of Formula I and methods of treating conditions and disorders treatable by modulation of
TLR7- and/or TLR8-mediated cellular activities by administering a pharmaceutical
composition comprising a compound of Formula I, or a metabolite, solvate, tautomer, or

pharmaceutically acceptable prodrug or salt thereof, to a patient in need thereof.
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organi sns and agents include viruses, bacteria, fungi,

and parasites. The terns enconpass both acute and
wohowrresiz nf ections, as well as sepsis. As use#ChnAIS2106/032098

the term"sepsis” refers to the presence of bacteria

(bacterem a) or other infectious organisns or their

toxins in the blood (septicegia) or in other tissue of

the b Further provided is_a_conpound of Fornula I

dy.
Ip,or Clﬁ& Ypfo R sompoxad \oft Kormyulg, d et | selwate, metabolite, tautomer or
pharnpiéeﬁﬁ@%%bg;ﬁéﬂw pRSER bARLIE aREQHT P ﬂférth&%g%ut{cﬂﬁéa%gm (including
for use’as nmedi canent i n the treatment e
prophylastia seeatment) ooflinanumslsd éstuditpe chuatzmee ii ris andrmalipl formulated in
f.or exanppl a hunan, suffering.fromsuch disease_ or .
accordaiesi t1dh. %%dg%f“ afBiGal PREtiSR dSop PhaFHASEHAL ofomposition.

Accofddigndl sl asp&dt off (HEET & Hoh tRere $OPMOHR al FHAAIER e ‘composition that
pharmaceutical |y acceptabl e prodrug or salt ther eo?l,
compyipestheorppmdrodtioonulefL, ar megiatarartatiodite, t taatotmee at phataceutically

[ sease copdi ti escri.hed above in.a. )
accepfibld rofld® 7 Sl HleABE | SEEeHE BfeimRford ot spceition with
pharngticsuticdlly acdpiabld ditRat drdar@drso enconpasses

phar maceuti cal conpositions containing a_conpound of ]
FAOmATEPAe oy mbpmAgs Uil t pempqsiipns onencrdiogs tanthis invention, a

thera&hﬁ@il%@r%%%@%%@%lﬁi %%ec@g W3 | tgcfsf ag{/om;ﬂ?%a O?F Qa1 Qr a solvate,

TLR8-edi a activi m nirstering
metahofiter tanoenet ioc pharomnquisklly accepablertrsdrog oa salpipbidadhe or together

it SRt BEL A i Bt B i S o e,

with 1a0 phaiRidce@iidally a0RPhbINRERRT - L&LoREHAET tof %oﬂf&ti@nal pharmaceutical
la | or a solvate, netabolite,

conpound_ of For nu €
comp@la{&ﬁnﬁchmqumm meodiser aoulst.y AceniEr abdye take adwide wariety of forms

t for the therapeutic treatnment (includin
e R R T R -
Examples| of tabll tatrie@r idludt eghyi @ el NolRREE dMpeltict aRABL hdjuvants,

. pharmaceutjcal practice as a pharnaceuti cal
coatinggn3pdbactesial amdc anifupgalt agants. siselopisc endfabsemptionyésiayiog agents,
S i r i_cal posi-t.i on that . .
sweet%r%ﬁ% ?;cdglgigféfa % ﬁ%&(ﬁ%fl@g tggrr? %{ag@f} e?l?lgslri@%cg,sbéﬁlc\ﬁg% geents, thickening
agentsyslid piréseevatives, olverts, odispphdonaedis codidgy, atdeatadll d antifungal

r.ogru or salt. tgle eof , as defined hereinbefore in )
agenté)1 489 W‘gfl?c[)ﬁbs\%ﬂt}?n ekﬁg}g@@é‘(ﬁ{ Rrng ag%rg@@gmléce@!apwgnatenals
such RbuRFY Al absdiBeRtk ARR Ry (HacheRARS BEEMUL %%pafﬁo{yﬁ‘girbﬁlhro@érapeuﬁc

according to this invention, a therapedtica
compefiiggshy The ube af bychahédie tnd egento with wiarmacatipdiynabtivt substances is

! or sol vat met abol i te tautoper or .. .
R R G B T L A ——
with { abmapeuar oft Pgeiulel, id Lk AnthedHérhpaRi! conlpRERBAY bhE preparations is
aglgnt as_di scl osed herein) is intimtely adm xed, for
contergRlgiedt e, SupRIpmenteya pative ungiedients seweds@abbe ivegrpomted into the

compdytidis dha %répg.ra(figﬂy s QR RAg) maceut i cal

The compositions of the invention may be in a form suitable for oral use (for example

as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments,
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for
example as a finely divided powder) or for parenteral administration (for example as a sterile

aqueous or oily solution for intravenous, subcutaneous, or intramuscular dosing or as a
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-SupPasiay; et zeskal

compoundi ng techni ques to produce a dose. A carrier

may take a wide variety of forns depending on the form
wofhoreepdaeati on desired for adm ni stration, e.gCT/use@b/032098

or parenteral. Exanples of suitable carriers include

any and all solvents, dispersion nedia, adjuvants,

coatings, antibacterial andsantifungal agents,

i sot oni ¢ and absorption del ayi ng agents, sweeteners,
QBB b Eirsamplon oA igtier To oral use may contain,

for ex@leS bhé 6f BordddIsti s@'g&&gﬁ%, ﬂal%ﬁh% Qﬁcpgr %9&%3%{%%8&1{’[5’.’
présérvatives, solvénts, dispersion media, coatlngs,
aduithile tphatredcentickllyricicéniatia lexeigientssfor iastablen femafdion include, for

bsorpti.on del ayi ng,agents,..fl avari ng agents, .an .
cxam RSPt U STl B RS S et 9By, cloum
carbohd1! grBlalder AeEERhtdNatRle0ents Subl 8P86:S RarPRIok 'a@éhfgracid; binding

t her apeuti ¢ conposi tion. e use of such nedi a an

agents guelht 8s wiardh pwicsting vetwalsish as iageeswh stiemates stearioneditl or talc;

' a I nsaf ar as _any, conyent.i on
presc N0 kel B8 B e 30 A et SR Ab B, su s
ascorfbioravid.a Tablet Sorufidations thgy Heenapatti 6r coMBONithePNs BBty their
- re&aration Is contenpl ated, S%Qplenentary_actiye o
disintpgration; @it stheafubicguemse absoeritqioreft dhe i Agtivet Hagredient within  the

it ol . Cld er.ei T .
s SAEREA! 0 0r 0 RESREE R SRR PR ST U, uig
convegitipnad bbairfgmgentsand psweddres well knplve irntetaab| et s,

L%ﬁﬁjﬂgﬁlgﬂg ?&SCH%{ g?eglg?tgy %g B}i Blgéi%a%ﬁ%gaé@ r'ng‘ialpg/ules in which the
activedh@RBieRSis SXEA RGN iRért ¥{aSdiluehO ForleRRIpR! MRl cf,a%ona]te),/ calcium

exanpl e as creans, ointnents, gels, or aqueous or Ol ‘
phospate grikeakn.air asirofegedstinespsuléoin whivhihs tetiste inpredient is mixed with

[ ' ( ex |.g_as finel i vi ded powder or
Watergp P{i’éﬁfs aaes'rrgeg{éﬁlt)qle?g?ﬁfﬂfﬁfﬁ?’sqr Pglf’%{ 8ﬂ' by insufflation
( Aauecsasuppesivgs gehdril®t Yordhiu itkiesktiveiBlgedient inf @ely powdered form
parenteral adm nistration (for exanple as a sterlpe
togethen it Onr 0T IpaFe SHISPRNABIE REANLS, rfuchvasnsedium carboxymethylcellulose,
i a i . .
et ARG Sop EhLVAAULA5 05 G, B -psotdons, g
tragacguitposi gimneacia disgedinkorr weting Ugeniyaynck et lf_at{:il‘hin f@rcondensation
produgﬁ 29@2%; B}l{%ﬂ%ﬁ?&g{i{% éﬁg;; e ;allcr%%J ( \ge@?%ggiengolyoxe%\{}%rllen Ss;’teamte), or
condeRERIOHBSGBEdLE | nyAGEL BLiaP Wit X &P LI_Rh Saliﬁag{tt'ca alcBROIE! for example
formulation include, for exanple, 1nert |fuents Such
heptadgsa¢thienspaycetantiluen crdbusation pradabisiafretiphespiwite with partial esters

. i u ar bgnat e, granul ating and di si ntegrating
A T AL R T TR
condeg#Rioh Sprodiedts a8 edhyaeehoxiiel wittc phitiaD eASRNESIRHCRO@STatty acids and
nesjum stearate, stearic acid or talc; Er eservative

hexitoh idssyfar gxaranlp polysthyfsne s91bitan myenoolepise Ao agesous suspensions

t 1 1 o i j d Ta | et 3

may ool DR moS e SRS B BBy PR ety pgevbenont,ant-

oxidam® (suckt ak ledarbidi azid)) edordg auent)datdrhgSalasguedbr sweetening agents
absor(gti on .of, the active ingredient within the

(such s ey PrivESATRE T A3P4EE ™Mby to i nprove their stability
a0 OSusPOREH:ARES: bé YofthlIBRH 6RSRspehdldidthe active ingredient in a

vegetable oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil (such
as liquid paraffin). The oily suspensions may also contain a thickening agent such as

beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set out above, and
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conventional coating agents and procedures well known

in the art. Conpositions for oral use may be in the
woéanimoedeibard gel atin capsul es i n which the acPCvaIS2006/032098

ingredient is mxed with an inert solid diluent, for

exanpl e, cal ci um carbonate, cal ci um phosphate or

kaolin, or as soft gelatin.gapsules in which the

active ingredient . is mxed with water or an oil_such .
ﬂe}vorél%g g%eélﬁsu{n%%?)ﬁa%ﬁ?cam Bro&fﬁaq palatablg orgy prgpargfipn. Aheseotpanpositions

may ‘fei‘iﬁ@@ﬂs‘a‘eid%&hg AL bY arf S Siflark REIPLL VG LI LI ent 1 n

nely _gowder ed formtogether with one or nore
s @ﬁ@rﬁ; lggowgenstand csanvies syitahdelfarmpreparation of an aqueous suspension by

. y | ose.. t hyl cel | ul.os . . .
the aﬁ%{ﬁg é% gfaté% y%e?r’g{a?% Ccoé]%lrﬁ lntlgeS g?ﬁvg olag{fme f éc?g?g}eé’mth a. dispersing or
wettinzo byanit,nyksppydin® lageh@n@nd GHENJr MAGRC BRESvAKEEs IURLASAS | dspersing or
.dispersing or wetting agents such as lecithin or
wetting, AdfDis & SWPEREaY @LSNts farg gxemIkifiesnby dhasd ealigady micntioped above.

AdditffhSctdig ! i - [ 8w OF

RS RS PERE BN SAF i Bl g b e
ﬁﬂ"éb I}D(ljlaﬂnilq@hﬁidai: catnpoditibis, oflf the inabeaﬁ@g enay also be in thg form of oil-in-

ept adecaget hy] eneoxycet anol, or. condensation products

ater Gt YT Zﬁ? ‘ﬁlé’u Sﬁgfta_ﬁ B9 Yoesiablesqib sychyas plveoif poagachis oil, or a

minerhBbILY sl &5 f@NEkah e HighRl paYETh 85 APRLKRLYEE ?PS()L %?ethese. Suitable
sorbi tol nonool eate, or condensation produc 0

emulsifyy g agerets gy e, frteiapalet hathraliptoecwride gime dudlr angdnatiagia or gum

hd hexi 1ol anhydrides, for exanple polyethyl ene )

tagacfifn, SRS il BRSPS gt Y p et ity SkSoor partia

estersaiarivel fromnfattpcidpbhd REEEE BMRIIIES (foB bEdniS s&ibidh nf¥nooleate) and
propyl p- h{gldroxybe_nzoat,e, anti oxidants (such as

condelsation fpedugts of)the seir drertie) eslgisrivish ethylenoroxidy suglks polyoxyethylene
; e [ u sycrose, - saccharine .
SO e LT A e U BRE, DRE R Fo preservarive
agentsuspendi ng the active ingredient in a vegetable oil
(guch as .arachis oi], oIiv'eggi |, sesane oil or coconut
oPY5"PRandnC X figy Jpe dprmuylaigd wills sMegignimepageais swoh as glycerol,
Ehe @bdol, SUsReNSh Yol nt oy LCk&hAY
pmpyagen%lysuc_h as beeﬂﬁv\g?(%ﬁe h%fgﬁ%ggegf r?jn@%% %LEP yF&ga@oﬁofle.mulcem’
presergpfisiet Bavarngcagdior sobuiop agentt hose set out above,

B e T L S —

aqueops es6ily ekpbisidr) aviaeldlidaly Be fm@BtedHebor@iied8NnoWCHto8SRiures using
ascorbic acid. D spersible powders and granul es

one ok giofe, B gher proprigia disprsingorr weitiag wgous andsyspesidong dgents, which

h it i e ontain the act,ive .
wve 808 RGO DA, BRI AP A S ESaty compris
sterileayaat, ,aqeespesndiung chipeidt saftiopne,3dutaRER],PECHS! YiHel ¥Ei%able non-
toxi Sui tabk e di %E rsing or wetting agents and suspendi ng _
oxic parenferally age %ﬂ'ﬁ)l PdehsplYerbs@ther iegredienis rinelvdiog those that aid

disper3BR Yify b%dﬁbhﬁg&!abf%ﬁfsg,i ®HLE sRRD w%gef é%ﬁﬁf)g ﬂgéagan maintained as

. flavoring and col oring agents, nay e present.
sterile;Tihe cpiaestacrsandeatriaro npstsilsd bnstexifizetdh dnjentablet sugpengiays may also

be pregélr%c?, 1?1%\71115}1 Ea@g a{pgrrog]rigtfe 11Oq|u§d_ cl:arfrvi\gs,esruspending agents and the like may be

employed.

Suppository formulations may be prepared by mixing the active ingredient with a
suitable non-irritating excipient that is solid at ordinary temperatures but liquid at the rectal
temperature and will therefore melt in the rectum to release the drug. Suitable excipients

include, for example, cocoa butter and poljethylene glycols.
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enul sions. The oily phase may be a vegetable oil, such
as olive oil or arachis oil, or a mneral oil, such as
woano7@mzeapl e 1iquid paraffin or a m xture of aRrgTMK2006/032098
these. Suitable enulsifying agents may be, for
exanpl e, naturally-occurring guns such as gum acaci a
or gumtragacanth, naturall.gsoccurring phosphati des
such,as_soya bean, lecithin, esters qr partial esters
derPid f@"i% {PRY SYChRs Feamh QUHBENTS ofels AR rueqes o gib solutions or
suspeR¥BAP! Faf _O%é}iehﬁ - ERNEOLERE ) aﬁ)‘ijmﬁ ARAENSALI B0 pfng-fjﬁgi?etn‘? with a
of the said parti al esters,v\},t et B8ne oxi de stich as
conveptibpalx yertitallyearseptablej welniciwnow dileatt exsingh eomrentisnad nFoalyres well
kno aI.Sﬂ} c%nt ain sweetening, flavoring and preservative
WVEYEHEH™  Syrups and elixirs may be fornulated with
S\@RARRIHAAs B SniSHABNAY BEVESAN maP bORY HHRIErH oY § Hnely divided
sorbitol, aspartane or sucrose, and ay al so contain 3 .
powdgiepenteiamg, pastideepl averegs diemstesrafnipraaxdinpte, 361 jomiargnuch less, the

T r utical .conpasitions |.so.pe in
R R e
physislogieelhsiaoteptaid Chrrigay sich honapidsal ethaGoavddl Tor HRukD#A is then

procedures using one or nore of the appropriate )
COHVQ&F%]&@ ,rgtpwﬁd gra g\msp]e,fgn’@ggﬂggobm petadiOrag afesiive ingredient for
use | £ rbRYhalRe %@xﬁig@,nstu'cﬂ e ds a%‘al]vﬁr u&:s%]ﬁilﬁﬁ)'hecq{tﬁé Ehown agent sodium
formul ations, the’carrier w usual Ty conpri se
cromaglyratd.e wat er, aqueous sodi um chl ori de sol ution,
1, 3- but anedi.ol ,. ar. any ot her, suj tabl e nont oxj c )
p:gl%gfﬁoé@fl? fr‘?raaé]gé‘ﬁ{lsgﬁg@ fﬂ' F‘?}@iﬂuo%}r@@’op?/é‘hfhe .ﬁfﬁeqf a conventional
pressiriv@l @8RBI SirdnBed wiiRPedsb ¥xLadiRBlindbdel SREF 8¢ 2N %yolkbgntaining
included. O course,” where sterile water Is to be “Use
finelyadiyidedi solidi areliquid dsopleis| eConvrationatparsosol pnepeliacts such as volatile
. | st alsq be.,sterilized..|njectabl .. .
fruoriffed bl PO g hlng sy 5F doed skl Gipehsd legios is convenienty
arrangedpio dizpeige @ thétenet uesity o€ h&iveSHERERA. Ng agents and the
l'i ke may, be enpl oyed. Suppository fornul ati ons may be
p@ﬁ&oé@08§f%@@mﬁ%efmﬁba%@%t19m greg dednthenform of those transdermal
. i A ' i i . is, solid at
sin U P GE LA WO LB i 501
t €rherdelivery systdnmwidah ihdledefimeaclerdel delayddeeldage bl Bustfined release

. release th rug. Suitable, excipients jnclude, for
elivegl AYRRES: ¢ SEOh SR cAA Yo SRl MBITGIFONS Of iy sampounds,
increalsRIgMUREAIGRSD toSthesudfect hE@NEe ggjf:ﬁ&gﬁantl‘ﬁan}g ﬁ}é}?s Ytdelease delivery

aqueous_or. 0|I§nsolu i ons or spensi ons,
systenge pierayeilgbly end knewm éel thoge O prdimaay iskidl iartheetti Vihey include polymer

[ edient wth a conventional., .topicall ccept abl e,
base  BRRGRL “hetll 1o G GBROLAR: oRaPoisPUR Bty cRolNERFolactones
polyestaramiddsn thay@toesteRMPOgdlyhyRRSxybRfyrRdMaRidSt I 8d ONpdWanhydrides.
. _insufflation may be in the formof a finely divided
Microcapsules of the foregoing polymers containing drugs are described in, for example, U.S.

<=

Patent No. 5,075,109. Delivery systems also include non-polymer systems that are: lipids
including sterols such as cholesterol, cholesterol esters and fatty acids or neutral fats such as
mono-di-and tri-glycerides; hydrogel release systems; silastic systems; peptide based systems;
wax coatings; compressed tablets using conventional binders and excipients; partially fuséd
implants; and the like. Specific examples include, but are not limited to: (a) erosional systems
in which an agent of the invention is contained in a form within a matrix such as those
described in U.S. Patent Nos. 4,452,775, 4,675,189, and 5,736,152, and (b) diffusional

systems in which an active component permeates at a controlled rate from a polymer such as
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powder containing particles of average di aneter of,

for exanple, 30 mmor nuch |ess, the powder itself
woanpriesiing eit her active ingredient al one or #CrwSem®e6/032098

with one or nore physiologically acceptable carriers

such as | actose. The powder for insufflation is then

conveniently retained in a-eapsul e containing, for

descri%xc? EJeSI eﬁeg}? dggﬁzgésﬁ‘ é@ﬁe n%egiégﬂ%$%0£ng d?tlc\)qﬁu tp?lmp-based

hardwarsddiivieat &y@fentifcah b6 ukdl Whin@ L Which AR AHBREIGBP G &lﬁatgo
e

Conpositions for adm nistration by inhalation nay
i §OF hidwthey ninfrmatien rare rformwations; esssuChapter a27.2sml Volume 5 of

d o Y edient eit
ComBSIAIOEC e ORI  TR B AL PP o)
Perganhon Press S 99 Conbielntsi @e@ﬁca@rlﬁwgomsanﬁkéla BY $eferabe. as

glhat ile fl or i nat ed hydr ocarbons or hydrocarbons nmay
b hE PR @1 (h ETRRRBE G e FRseniian disthie rfiogtbiziedl with one or more
0 jve
exmp@ﬁt@ ap %I?%}]L{CQ a%ﬁolﬁgg% g(?st%gg rf]‘(gfﬁ‘% %El?g?c‘:‘a&?ag%* thxiy ciep@ﬁ&mg tpon the subject
treateqh ﬁﬁ?‘@t’lﬁabf ’thn dmyddn er conditien, fthe ratobf admestiation e di¥pbsition of
t ar mell nown.tqQ those of ordinary

the coffiofipd ApT RS aiteH Moniin? Birsprba phisjeinbiosaer ABiedaeive dosage
isin ﬂﬁd ﬁﬁgé ef &ave0.00etAvRAt (60 & ?ﬁﬁr RE b§&5§{7\1@10§€€e ' da eﬁ? @xample about

ivery systems. Such systems €an avol
0.5 to &bw‘frﬁ%mg/&g{d@nsm@mgimr dmdp«b desgs., Fong ﬂ@d{glhuglan thls would amount

to aboﬁpélﬁﬁﬁ 23 lgycﬁgtﬂl h?léj %ﬁeoﬁl)%b SO?E? gﬁ@lﬁgfy g@e fna %tances dosage

pes o
levels Ibablmt}iedotv&omﬁlt of tier Abediyl rélge hay B bR Bhk adebfi8¥%, while in other

ol yner base systens such as
cases Btglf ggc qsa%n)éiy)}@cﬁmragy}e b@;ty@}ggpgtagg harmful side effect, provided

that &9‘1 p t I ARRESE S
e T —

the daM EDO&HFIEU infernpftiontve rhutee gﬁadlgmmiaymeaﬁd dmgardynﬁgs see Chapter

dr cribed in, r U S. Patent .
253 i YhnBLS T tarehestel safeing] e mwu@@rwah Ha@se,ha&hauman of
Editor&y SBe#fd),t Paloambf: PlekPi1@90] Reisidi E‘gs i?fcgl ofdted herein by
cholesterol chol esterol esters an att aC| or

refereiggut ral fats such as nono-di-and tri- gl yceri des;

h | ast t
NRTIIC e T T—
F onntﬂanhmﬂtnaﬁmalﬂy birpdecsdiagdo QH@hﬁhfénfhﬁi seRadidyl & thy cfn':’cﬁﬁ'&ls the age
U

qg; nts, and the |ike. Specific exanplesS include,
and sex tA0fIR) Qreppticnt ancaiheciogtsi ohedmisissition. donondinacts wall known

p1r1n01p'igset.r>‘it m@éhc%:r{%e it Wflﬁ BL Bk S0 tt"ﬂ{e s%%mgn a%gfg%%%gg fleqiency of .

trix su as those Cescr|
dosageﬂ,foq:&zly?ﬁaﬁﬁcma@%}ebBmaydlfedveﬁwﬂ&ﬁ)dlﬁ'ﬂl depeahd(Won a variety of factors

di ffusion stens.in whic act | ve corrponent
includigg e 32880 Y s rorbe il ok ks smesiessagenbody weight,

generaggxg@lg@ ;%?e%lgg&e?g@;%eg?{ﬂ?% ﬂ%ﬁnﬁg&%%ﬁé Jﬂﬁé? of %d&l%%s@&%n rate of

excretign) dl%ropnw@memr@aw@gy 0l paa’ncrdaloéon&hlomh batr@n nevertheless be
rou’clné%1 a%ﬁﬂmeé? 'By OHP sk1ﬁ<'éd€l 'R art.

A compound of Formula I will in some embodiments be administered to an individual

in combination (e.g., in the same formulation or in separate formulations) with another
therapeutic agent ("combination therapy"). The compound of Formula I can be administered

ir} admixture with another therapeutic agent or can be administered in a separate formulation.
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For further information on formul ati ons, see Chapter

25.2 in Volunme 5 of Conprehensive Medicinal Chemstry
wOCummevitansch; Chairman of Editorial Board), PEeU§2006/032098

Press 1990, which is specifically incorporated herein

by reference. The anmount of a conpound of this

inventi on that is conbined. wth one or nore excipients

to duc a single dosage formw |l necessarily vary
Wheny FRE qur?eP%étes%}n@gqﬂOﬂ%eat wmpqund b Vigriudp & and another
theraI{elﬁﬁc dbSRCaE e fim élﬂ)@tanﬁéﬁ glﬁlh&ﬂl?ﬁ{?uglgrgr gécﬁ{e ) yO ¢

he dfsposition o e conpou i'SCF
t Ivuclp rcv@sdnm%longtrpehmsmcnmy 1riviolmey én , addliticef t®ahd \W@mpounds of the

inven gr? a%av%ﬁ@ghéﬂgﬁ%gggdlg%%gggr ¢ gﬁé‘qetga%yggﬁiﬁl ci%lgglo{hgrapy may
1ncluc&b0€9ﬁe 36 MBokO/ BRYthel rfoﬁb\ﬂﬁfge Qfiegdiivd deg qg%%%n ofr oggegts @

human, this woul d anmount to about
antlprghffa@tlve@mameanlam druge.ap8 combanhedions 2h&egf: ddy cyﬂostaﬂc) rgents; (iii)
e velsbelo Iovve limt
s 5350 385 0389 PYS RS O RS ahh o hcons o

antlangidgemcC@ﬁfs $il) [ iasduddr gRim @@ He S0 (bﬁ‘) ﬁﬁ@eﬁéﬁeﬂleﬂpiéﬂoﬁﬁu) gene
causi ng, any. harnful side effect provi ded that such

themnya%@%lﬂ% Z@) Amtgr ?rpfls%ndc{?c)/m@anqth@r@pssmmhes nal |

t h . . .
SosEag L, AR LGy T i
combnh@’sagmth eag:on:q&un& eﬁF@hﬂﬂH Ein a251b§ﬁ’ecit me¥aldungiuge, ®lt are not limited to

h t, Co Ha
beta %%Fe{rg}ﬁﬁn ik dﬁl'\ﬁkﬁq é ]gsrgrss r bédﬁﬁ :ﬁvlmlpi?t@@gnlzgygterenol sulfate,

metapdbtbehol SulSREC kdrb@alihey sﬁl@aﬁ@r gﬁ’f)@c&%@ J&@E?ﬁ! rémﬁ)ysaqlrne’[erol formotorol;
reference. The size of ose for therapeutic or

sterou#ﬁ @?gl,gdlggtbeglogmﬂmm dq:frolaonajcrpﬂumdolmie Hiutivatane] bwidésdonide and
v ccoydin o.the nature and. severity of

triamg elg%eon n|1§)1n a[f H‘gf %f?fodrg%&u PHEPURGGHAY Wih the treatment of

resplrattatyl dfsteaﬁﬁl dnélnge lsedifts Qhicla AR RRicRiicdseRs d%%@ﬁBHétQ Itria®acinolone

V\%d known principles of nmedicine. It wl
acetonjdry dhwisobde A dlufipasonp dthex @tdﬁé]agmlﬂt@vfeqhuahmdwe cromoglycates

{7 SOHENY S, R0 9Eal AL 01 YN P
include raticithlergrgibe irebiding ipyat@pivnh &rapidei Aht-he@im@enthchide, but are not

For mul.a he, speci es, age, body weight, ner al L
limite ﬂegﬂ 't ﬂlp@%&ydg%m& e‘iaﬂBFO’faﬁén"suB}e@&Stm% héhfﬁ@‘g‘é’dﬁﬁ%teat ipfeilamine,

tripeleé@ha@BR] NiLSSHBEAIRind, 2bR) he?ﬁ‘&ﬁ:ﬁ%' t 1 a/?glre e gziPe meclizine

conbi nation, and severit the pa
chloreyelizing n presvashazine), edoxytmmineu ﬂq)mtaﬂmed ednglr érfemelding. (Baalcular anti-

nistan s s dniiofeed el erEred P Aroveu (Fleritn D),

telfastqaml‘egﬂa@,l Dﬁ'te(c@ @nd béddnkdae sane formulation or in
separ ate fornulations) with another therapeutic agent

(Inc savps gEbPSimantte eageyound 19 Foompleuhds admBistered as la emrbination
therap§’e VAT 1ﬂ{e§fe%ne-gamma (IFN-gamma), a corticosteroid such as prednisone,

prednisolone, methyl  prednisolone, hydrocortisone, cortisone, dexamethasone,

betamethasone, etc., or a combination thereof, for the treatment of interstitial lung disease,
e.g., idiopathic pulmonary fibrosis.

In some embodiments, a compound of Formula I is administered in combination
therapy with a known therapeutic agent used in the treatment of CF. Therapeutic agents used
in the treatment of CF include, but are not limited to, antibiotics; anti-inflammatory agents;

DNAse (e.g., recombinant human DNAse; pulmozyme; dornase alfa); mucolytic agents (e.g.,
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in adm xture with another therapeutic agent or can be
adm nistered in a separate formnul ati on. When
wadnirestier ed i n separate formul ati ons, a conmpednasefo6/032098
Forrmul a I and anot her therapeutic agent can be
adm ni stered substantially sinultaneously or
sequentially. Such conbi nat-een treatnment may invol ve,
N-acd did.i o mConpounds,of the invention, .
é%lﬁgsgnt%’ongfﬁcg urgery u?ogﬂi ot he‘{eﬁﬁ%e&an@hen‘ﬁf’ﬁ@O%%mS (e.g.,
theopByltine;dhamytilne baqyidep vnd Bl likde one or nmore of the
foll ov%%ng ategories of anti-tunor agents: (i)
ant P8 TGRS 04 e Invedionadt atickral gsanafibture, or "kit", containing
materfTRLFAL KNG tRERROLE of le) g tglic agents;. (i)
agent s vvhi.chei nhi i&ﬁt %fg{r#gecrhg%rg%% ‘?eﬁ\(’rrél%?dgﬁ,ov(ei {f)provided. In one
embodigtenti thorkit ofmpriswate Célﬁ?ﬂn_@f C‘ﬁmﬁﬂﬁif@r& é&lﬂﬁos_ition of Formula I, or a
[ i.0geni ¢ agents; (vi) vascul ar damagi ng agents;
metab?%r ?&g%"ﬁ BRIt %é?t-héﬁ?%}lgl ally; qcyenieie salher progrug thereof. In one
embodipfehn) ab eivertion) phidRs f £18N ford ) iﬂ;ﬁ othera :
. approaches. Ther_gpeuti c.agenct) s{]r & Pedt zg and/o? YR 8-mediated
disordeg s n @apthesy embediment thhimhentiery phevidand Ritsos esbniiflion or disorder

[ ks ' a c ound of Formula | jn a _sSubject
ueata O R ek ey il B GTRE e Bl toe sebitct The it may further
comprasr a2 abelgbresackhige hsérd ©h U@ sficPpREN R6kh! BE QbSialdRe! Ydinge containers
| put er o'l{: 1hsyagr ot erenol sul fate, netaproterenal
e

: al . . :
1nclud§lfo]r S¥qmp SalViakte syfingeat Wistasipablyteds. oThacedtainer afg be formed

from & hABY JrOhatbALII0K QL gle?sE o op'l?ﬁ%lﬁ:,] Inﬁiﬁu ?:Iaxgtgmﬂ biplds gsepyapound of

becl onet hasone di propi-onate, (
Formugy, & e ohplremacchiticel fommiulatibe AkeraseinomM dfount effective for treating the
i,nfl anmat ory drugs used in_connection wth the

. ti-
conditfofl APHEREY JFVP b ISFUE OPseoai Rk s PHeIkicthst ertiitis may be an
intravesid a4 selitife Ba® Rt NIHP 'Tﬁviﬂggff ?@B?%%i@rce%lé %@C'

olone . .. .
acetoni de, flunisolide a sone. h%:ijypocli]ermlc jection
needle}nilhelahal afmpacingy équemtgmdica’(e!s tiote: the Ogmgbsiﬁ(\él\ﬁh %Suhéblcﬂill' g*%ating the
oA 3. SO6i um - respiratory drugs which wou
conditich i%"q‘é\% B e it S Bbelir @eiem onesvs: gilicgtes that the
compositioh usingisingr atdoafpounid RFIErA@1a Fiah -ty '
g di ncl uqﬁg but ar e?gjot [imt er:d tao, di plgger%l %rfg%%ﬁ%?ple’ to treat a
Isorder ireatanls £ medulatianas (LRS- agidfre THyR$-imediated peltilhromitviies. The
label drldaRRILMNAGH it am. ne, brappheniram ne,
e hydr oxgszi ﬁéeﬂ B’ga%fl:é‘é %}Cg&?%é}@%@? GRMPRHHER Ch (ezysed to treat other

disordqss. oridtdmaatively, odadgitianblie, thé Kitdagplififheratting e’ £9a8h8 Sontainer
hi st am nes i nclude rhinol ast

Particul ti
coman%%taé?#ﬁ%y%?méﬂyapgqeyﬁgle( byfisri S 29 PactericataticywateDfor injection
(BWFI(, GilakpHakd bty ,salhge'r,rg%géeﬁé ﬁ»{)ﬂgﬁgﬁ a0k )d)exug%’?r %ﬁ&t%?r h{jf}ggﬁ further

) beconase. In sone a conpoun

includej gthgr)matrripisedesitable fomoarobmatercial bie gy stiidpdint, including other

buffers! e - ga (I EN-gamma), a corticosteroid such as
fersbéﬁe%ﬁségﬁée},s’qbegg%ﬁia§8IS ®Snet hyl predni sol one,

e rkdicmey i8R, cotPrisk SREHorREN 18rati
t é?lgl.rr,s or al%onb?nme;i ?%%mt?ﬁ%aruggfo,f the, compaund of

bet anet hasone, ‘
F ormqu ﬁ?@dﬂéggregqnt,i the seeondr plzﬂrmamgcdi ®easktior. Jlor example, if the kit
compriéeg' gPaLshi &n%sﬂgﬂaEXmHisburlg S Sciompound of Formula I and a second

pharmaceutical formulation, the kit may further comprise directions for the simultaneous,

sequential or separate administration of the first and second pharmaceutical compositions to a
patient in need thereof.
In another embodiment, the kits are suitable for the delivery of solid oral forms of a

compound of Formula I, such as tablets or capsules. Such a kit includes, for example, a
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In some enbodi nents, a conpound of Forrmula | is

adm ni stered in conbination therapy with a known
wohe7apeuti ¢ agent used in the treatnent of CFPCT/US2006/032098

Ther apeutic agents used in the treatnent of CF

include, but are not Iimted to, antibiotics;

anti-inflamatory agents; Dbse (e.g., reconbi nant

wrelol ; ynme;. _dornase .al fa); colyticg .
numbglllg;ent ;%.Q%.S; 59'4?@1% an ]%éi‘é‘iee? %ré%i’@gﬁ%ggma%wqu@;the order
of thditiimaided tusd.) An dea@prest athsa kRI9RCTHIG: ?)ta&E"S Hited ‘packs are well
Kn thethyI |.ine; ipatropium bromde); and the like. I'n
OW3 {BtHe P2EASHYE MEHETOEDE Hee ividelpitisod fommaciaging! phavfaceutical unit
dosacB B rmerkdds = Lol n terials.useful far
o et Uty 4t SRS O BT Bty s % o o umbers,
lettersprop withtdnarkings e eib adoaiemtar ihdee, igbdi @ rtih|§ Qﬁ?@ in the treatment
nt ai ner. c ri sing a conposition o ornmul a , Or a
Scrled‘?f@f%%’ﬂq%tt@? gg?ég?ﬁa‘ia@%etaélml@ﬁféﬁd or pharnaceutical |y
agceptalk! ® s&d & ; r : 1.0 e di nent .
the i n%nt ion p?%\é?%ieégﬂaﬂ&gi 1%19?‘5;"‘?%?%%‘?5.%85& %%ﬁo%?amér with a
compiny/ of Fomrda deetingainetl discindend optiomdilyt (9ra eedeadi sMdiner with a

' j rqvi. de Ki or.a conditjon or
e e R T —
formulatiou eempyisdserdcond coH Pl whitRendy te SRtk L H@{itg%ge% condition or

& conprise a | abel or package insert on or assoc
1sordgy freptitie by stleciveanoduiiona| 8-Rb rndion SLR Simediatdd cellwar activities.

Altern@% 410! 3 Ay syringes, Dblister pack, etc. .
orr TR o aRmadafy B ey RO Bomptg 7 e Bpthinet CSinprising o
pharmeeguéicalyl sicepibladudicas sudi apl Bstdriostalib ewsep el rlﬁ{ection BWFI)
hos ﬁ%l ?Hsjffa gonpou d of Formula I or a pharnmaceutica ’
PROSPRGFRHHEET SA!ih &HBSET i SPluiPnadisl Aextesse selutipe. flormay further include
other iaRdalsN@esiriBle GRRAI 4 | v terile access
. gort (Sf or exgrrpl e, F e gﬁ?a@élﬁ&?fﬁ%@g ltgﬁ lpﬁwgﬁlge?‘fgﬂsbuffer&
diluentsofiliers.oreedlag) apd syringeal havi ng a st opper pierceabl e by
h erqic i.nj.ection.needl e). The | abel or package ]

?Ir?sé/ee?t?‘ | Gror Sarhediipents “@’ﬁ’?“&ﬂ’ﬁﬂ%?%ﬁ#ﬁeﬁ & nhgwepceyiical formulation
of a caniahil BOFofheuls PR hisebnaffosahes: od R ' i

.the | abel or pac_kagg irﬁlsefr)t.s indi%a{l&gs t §§&t8ﬂ%%%eumagem’
the kitapay sQPPHSH eBHERssion gortaining thesdparhteFormuibtiors, swh d3en divided
bottle Ysgdsjvik : reat a disorder treatable b ,
otle UES R (A BARIGR hder, 5B +Ppdsad erRestioBe il o be contained
withinagt siuglej emdivided kalteiner TPpickageien&Qr toMPBised! @Rections for the
dmi d {}dlcat that the conposition can be used to treat
adminigirgfign ¢f; g sgeqrate camnonanis Vg Jit form g pearticulady | adyanthgeous when
the sepatdte B8 pdrdhis AR ad [.S€: A ainer conprisin

I? pehar mac eut i cal Egﬁgﬁéggﬁlg%ﬁg&g%&?%g&%n&é ﬁe'gs 31l 'and parénteral),
are adiginisiered asdiffeient dogage ifitorvalsnpeoheo titrbBWFD the individual components

sphate-hufifered saline, R nger's solution and
of the (Pex 1?%1508 1%578&655%%61 ?reh%@ﬂ%&ﬂm%@m ncl ude ot her
material s desirable fraxayvgapegrci al and user

sIt andpoi nt, includi ng other
n ordgr to illustrate the invention, the following examples are included. However, it

is to b’e understood that these examples do not limit the invention and are only meant to
suggest a method of practicing the invention. Persons skilled in the art will recognize that the
chemical reactions described may be readily adapted to prepare a number of other compounds
of the invention, and alternative methods for preparing the compounds of this invention are
also deemed to be within the scope of this invention. For example, the synthesis of non-

exemplified compounds according to the invention may be successfully performed by



buffers, diluents, filters, needles, and syringes. The
kit may further conprise directions for the
wadni7restizat i on of the conpound of Fornula | ardI/uS£006/032098
present, the second pharmaceutical fornulation. For
exanple, if the kit conprises a first conposition
conprising a conmpound of Foempgula | and a.second
may further

f . the kit
R T LT R A—
groupe,rb;seuu&ruag ethadiiitabls tréaehR@knBHvnlil e dif StheAREn ﬁf%%@ B8 cribed, and/or

arnmaceutical conpositions to a patient in need
by m@ efputing r{ngchﬁ@zﬁ,@ns evfb srtictiemtconditionki t Altametiwaly,t athlee reactions

r f.orns .of und of .
dlsclofsch lr'lr%l}égl (flﬁllﬂo\s&glc ft%x?ldlfesreg?gn&%eélsﬁl @glngﬁ@ﬁgﬁplﬁwtfgr preparing
5 other pmpmdmlspfﬂxermmnm‘ml e, anunber of unit dosages. Such
kKits can incl a card havi ng t he dosages oriented in
¢ 1 By SRS deigie T et herasceiRaBIed A tomotatarcs are set
forth K tde%ﬁeeé‘ Cihst Q(eagg‘ftg ‘werB! aﬁué&l?arsecp c%fn?nem@aif sll;ppcflers such as

i n tRhe packagi ng 1 ndustry are w use
AldrighaChenyicaly Cotvprmg demcasted, TiHi dr Mayh@@ef @fldiTB)verd: fused without further

menor . ald can be provided, for exanple in
punifiFhi B SRR, -

“fetters, or other narklngs or
10~ wirhb xaa&a)hgrs@arfoﬂtmsa@rdw vd&élc%et AgcAe
treat ment schedule in which the %Iosg s can SabZ)BSlwg pressure of
Nitroggm AF ATEOREE duith Adetng tuhg (mule@mthems@l sha’ed) in arﬂgrdmms sobvnts, and

the reélé:gl:&'%rj a§l§s \(I&% 1&1%/?{?3%er eahﬂj 81}1%:1) a ¥ on&g}:ﬂ%:gyn gf substrates and

reagerﬁemarsgirlngmtﬁlaWarN\Mhh o@erﬁcﬁ%ﬂrﬁldﬂﬂfméﬁﬁféﬁt i cal
i ned therein, wherein the second

fﬁ fulatb?n cont
p AL SOTqUeatp SRR MY 24t 11‘?.#? @Bn% rBigtage asystesn r(Maa,‘lufﬂpomcrrd Dyax
15 CorpotdHomh hBBYe Besil ndi & i
Orpodl so?der %r eé?égb%gtcgy se ecliI ?\?sgeﬁdr%gsc@ﬁl?l on (%%e WW) H NMR
specira Mo rectides -omedV aiedinseinhentaipesating ot #0@34Hz. "H-NMR spectra were
jonally, the kit may further

obtamAcll r?f) C;B(g l op% r(rgg?f?eé{ HePPia) H,E],qgso;}ﬂ%rog)rm as the reference standard

(7.25 pbtﬁﬁ ﬂ%@ﬂtpeﬂ@hhﬂtlﬁféﬁ%@teﬁp |l rEp ek Bl foﬁ\k}@ﬁgaébbrewatlons are used: s
bacteriostatic water for injection (B

(smgle&dg (oabletlp G riplasl 18 AmiuktinletRi brg@rosslesal)utd ¢doubted of doublets), dt

20 oS 8 By BN BSOS 108 s,

st andpoi nt, including otﬂgﬁnpuﬁfers di | uents,
eohe ) aTd syrlnges ’In ceatgln other

esis, ] il ‘ nrolblageni
for rrul ation of a conp E‘ﬂb&g 1:!1:‘5 la | and a second
formul ati on conpr|5|ng‘a*seé%ngiiﬁerapeutlc agent, the
kit may conprise a container foEtQontaining the
separate fornul ations, such as a #giyided bottle or a

di vi ded foil packet; howex At separate
conpositions may al so be ingd within a single
undi vi ded cont ai nerfFsCFy®i Ca =the kit conprises .
directions for the NH>

25 A reaction scheme for the synthesis of compound (7) is shown in Figure 1.
Step  A: Preparation of  potassium  2.2.3.3.3-pentafluoropropanoate:

Pentafluoropropionic acid (20.5 g, 183 mmol) was slowly added to a solution of KOtBu (29.9
g, 183 mmol) in ether (400 mL) at 0 °C. After 30 minutes the ice bath was removed. After
stirring at room temperature for 4 hours the suspension was filtered and the cake was washed

30 with ether (200 mL). The fine white solid was placed under vacuum for 16 hours prior to use.
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adm ni stration of the separate conponents. The kit

formis particularly advantageous when the separate
woanponents are administered in different dosageTrfuseevs/032098

(e.g., oral and parenteral), are adm nistered at

different dosage intervals, or when titration of the

i ndi vi dual conponents of thg;conbination is desired by

tfge esgri bi ng phyS| CI an. EXAI\/PLES I n order to

i ra PEeDatREON o e tiyl-4-4(pe B : eBragedure adapted

T R

iodo-¢-meghpdyesena (Het7d g 369 Immal)tandl Pudassingn QJI\[J?,BLBJ«péﬁtaﬂuoropropanoate
ni ze

k |1
(120 EReARze viese fastedddafiinisld miy e Wuadie 2 bitafse o8 uigutes and
then Héa%lfihtelé() rdnBey Rurdtdrer v%ﬂ@ﬁ’%gﬁmﬂfe WAE AIBNER LS %Bolf to room

and alternative nethdds for preparing the conpounds
temparafuge. | Water (W =le mds@thdeé?i@@dmio Wwere widdhd rantl heftes atipgng for 30

h LNV nthesi s of
minu§ Ao e B 35S AL S enthg « e ST Ve eBtated and the
organ[mlfly&ewsywsifeﬂfw& %rlﬁ@%ﬁ& meet Mﬂgf Mhatdr RO ga?&aﬁvgé“ﬁned and

to those skilled in the art,

conpLE Vil 1'me§?ﬁ€r@ﬁ1§1“@rmlp§)beb§enet(66 B AP atotdwk Ol

't%?@b ré'p;% - / i lﬂl’[{'g]g Jrhuggotc] hyhberzene (3 S]glicpared from

-me&lgh‘é{parﬂumoaﬁhyt)bmzsne A DSrgJaa by ahlylol)OWhﬁrsuﬂﬁﬂthrﬁnﬁlmc acid " as

th t Il b
descn?’%@Hbﬁ?gb&% (h%éugnér"ggm Icgbl I |et f/lrfo\erI prep:rl ng ot her
Eg@pundsDof the inven éu%“io In tlg) exar(El) gﬁNQﬁl’EgﬁllVPS((iZ-mtro 4.

bel ow, unl ess otherwse nol cated alt tenperatures ar
(perﬂumeﬂm})blhﬁmvﬁeﬁems_céﬁm udo Reagewohgioner ef purlc:hatﬁsﬂalz-mtro 4-

ern A ORUTREEL B PRS0 HET PR L 258150 i ol
(250 Wi} hasbdied dirrehyD WrinfainGad Rtk 801 Of. L VeEe mmol). The mixture
i ndicated. The reactions set forth bel ow were donée

was heatedrtal lle@u& n@erloahqyes i tAfie ?n(élgg utoeroofn mnllpem}am the mixture was
o081 00 U 53 AT 30 .
tﬁmpclézl IBgelﬁartﬁc&ﬂom-hlitrd-mllib@ﬂuéﬁﬁﬂﬁl)f)él{zald&ﬁvde (5): To a solution of
d é&@@&éﬁ f substrates and reagents via Syring
crude 6% é’ﬁr‘dfﬁ(%?fﬂaﬂ@ﬁ@ﬁl)ﬁb%ﬁyl)ﬂmeé@nm@dﬂ%ﬁrg 39.2 mmol)
in Tmhhgw%ppaﬁpﬁﬂ 7\@23)1(19%% teoﬁhf?er EEB?(S %‘E@I %Xs%fd@d NalQs (293 ¢, 1372

nuf act ur er porati on
mmol); olAdien 26y hans anaihqucnta(~$épﬁhk waarémoekge ﬁ(lt\é!eti@rrﬂ) dneJiH The proton

ectra re rded on a Vari tru
%’@Pigaﬂﬁl :Hl Ggd Maﬁeffﬁé‘ﬂm %&?ec&mpi eaeﬂﬂ W%ra rgigoved and
the filfdPCaks dlabtvRR& (WitBAQONR Tlﬂa RRAe wdS I\A&Qh&ihévﬁﬁ BERE T 35100 mL),
the reference standard (7.25 ppm. We

dried g tqoppemitatade s The econegriratee avast praified) VBV\ﬂ&S@ chromatography (100%
hexanBP5 ‘%‘ﬁt@tAcS’ @ospr%(lﬁie lig'nngro—4“3'(perﬂuo1roethyl)benzatldehyde (5.4 g, 52%).

Step F: Preparation of  (E)-ethyl 2-(cyanomethyl)-3-(2-nitro-4-

(perfluoroethyl)phenyl)acrylate (6): To a solution of 2-nitro-4-(perfluoroethyl)benzaldehyde

(5.4 g, 20.1 mmol) in toluene (150 mL) was added o-cyanomethylcarboethoxyethylidene
triphenylphosphorane (8.55 g, 22.1 mmol). The mixture was heated to 75 °C for 30 minutes.
The reaction was allowed to cool and the solvent was removed under vacuum. The
concentrate was purified via flash chromatography (100% hexanes to 20% EtOAc) to provide
(E)-ethyl 2-(cyanomethyl)-3-(2-nitro-4-(perfluoroethyl)phenyl)acrylate (6.00 g, 79%).
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(singlet), d (doublet), t (triplet), m(multiplet), br

(broadened), dd (doublet of doublets), dt (doublet of
wonrbpletda). Coupling constants, when given, ar @CT/US2006/032098

reported in Hertz (Hz). Exanple 1 Synthesis of (IE,

4E) - et hyl

2- ani i no- 8- (per fl uoroet hyl ).-8H benzo[ bl azepi ne-

4- carboxylate (7) A reactl on schene for the s 8ynt hesi s

ofSteronbund Prepaiation hogin (FE.Fi glak-ethyl Sramingc8-(perfluoroethyl)-3H-

S
benzggf@ggﬂ gé-%%grb%%%@% @OT‘? orypsaoﬁglao eof (E}),-eeﬁl%yl f% {%r oogg%ﬂa/l?)?) (%—mtro-4-
(perﬂaﬁﬂodﬂlﬁfbﬁhéhy@)ac@%e I(QIEO )g, 687 singdl) wascidided ionapsaledt G0 g, 41.2

KO By (29.9 183 mml) . in ether 00 nL) at 0 OC
mmOﬁf teie BOtHEntite eatt%ietq @ “HafoR Swiurs- eﬁﬂﬁwaocoo lipg dhe acetic acid was

remo9dd fifdeP Fadtfunt 9 1fe%§nﬁgﬁ%§%ﬁ1s&1@& wAa RN Rl fﬂﬁgow K,COs5 (100 mL)

suspenst on was tere e Ca e was was
and Eé@Her(lQ@ﬁﬁ)nﬂ)he mitxéure iwee filferadeogaimbde inmslupleanatriglnaberthe phases

were SRS Ry SRR REL2C 40,41, S058, 80 T ARACEL A0, combinea
organdétapdr€ dribd &8 DHenttdEAN The(cbBBhtralded pﬁﬁﬁ'dgﬂg fla#h chromatography
m xt ur e of co&gﬁr i odi de 3129 g, 679 mmol),

(100% 0B Glantst 16 biisERe tq el 73 Fy) 4@3@@@@1@@ (perfluoroethy)-3H-

ISP B P ErI ORRPRSEL £ 9, S84 . 2,

4.32 QC2HYrS. BO(bis NURES, 72207 tzblem BH;;WGI:V b1 IﬁQzHﬁW 8 (s41H).
hours, after which_ the m xture was allowed to cool to

r SOBHIE ABROWE @r actiggy sthepeotyr nﬂ}? syAteds 1l cqmmeyngof the general

t he

fonnmﬂ@dg%\%gguwgtere gﬁgﬁfﬁlga% \%\?@gnglt{lg?&irhe phases
vvere separated and the ofyanipde2ayer was washed Wi th

5' neL Waof{ 1E( ﬁEﬁZ-,%Sm(inng? N—blsl} S—met gxryeﬁw )?é/-?per oroe Lvﬁ%H-

I-met hyl - 4- (perfb&%%waebﬁ%smla@(g 92% as a
dark oil. Step C Preparatlon of
| -methyl -2-mtro-4-(' perfluoroe
Prepared from | -nethyl -
g, 9.28 mol) with sulf
described in EP 041817 5 ¢, Ostep D:

Preparati on of (EfScf\'f di met'HyI f -nitro-4-

(perfl uoroet hyl) phenyl) et henam b (4> To a solution

OfTrhné’tﬁirlbb(ﬁmguﬂi' Or3a- A, éP£rfd werseRkiBN b hsméﬁé)ewéslgd&d to bis(2-
3 and pyrollidin

9.
meth@metlafibeme%&mg 048 ramebdndi)@rét(ﬁymw o%ﬁﬁ%rni (Umlmltq)rﬁetdisdl (1E,4E)-

etty1 3SAi0-oh (ot figPher SER A o1k Bt el SR (SBE 24 ol wes

added bed mhexVessel Was scalic it hak®dtounsieC f6aqeLwnn BdSlﬁst N&pon cooling the
resulting oil was immediately used in the ne
reactipg y¢as iqypched avithpsatypated 3,05][1@1@@ sgkt (2 mL) and after 20 minutes the mixture

was ;gag@b%(e% 'r?éfg»]ge@ﬁ r(fﬁg@ﬁ’g g%trﬁﬂj deRaR! (@6'?9[19)6 ’fﬁse) phasérsowé}e separated and

the aqueous was extracted with CH,Cl, (2 x 20 mL). The combined organics were dried and

yl ) benzene (3) :
hyl ) benzene (1.95
nitri acid as

concentrated. The crude material was purified via preparative TLC (2, 0.5 mm plates, eluting
with 5-10% MeOH/CH,Cl, with 4-6 drops of NH;OH). 'H NMR (CDCls) § 2.81 (s, 2H),
3.36 (s, 6H), 3.55-3.74 (m, 8H), 6.98 (s, 1H), 7.20 (d, 1H), 7.40 (d, 1H), 7.39 (s, 1H).
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(E)-N, N-di net hyl -2-(2-nitro-4-(perfluoroethyl)phenyl)e

wohertamicie (12.2 g, 39.2 nmmol) in THF (300 ni) pamaSpide/032098

7.2 phosphate buffer (300 nL) was added Nal &4 (29.3 g,
137.2 mmol ). After 2.5 hours an aliquot (~0.3 nL) was
removed, filtered and dried33The proton NVMR of this
sanpl e i ndi cated that th?ﬁr ea?t}'fon was conplete. The
solids were renoved and (9t er cake was washed

Syithé¢sisFafONE. 4FHB afhnidd-NaX-listieg -8 b Ntk 1)-BELEE 26 B1epine-d-
100 nl), dried and concentrat ed. e concentra

purified via flash chre#b@xsgidentP) (100% hexane to 5%
Et OAc) to provide 0
2-nitro-4-(perfl uoroethyl)benzal Jjehyde (5.4 g, 52%.
Step F: Preparation of ( N7
2- (cyanonet hyl )-3-(2-nit k

(6): "To a solution of

(perfluoroet hyl) plrgowiea
2-nitro-4-(perfluoroet hyI)benzaNd@hyde (5.4 g, 20.1

[) In | uene (150 nL) was added
W%ﬂ%@ﬁyw& QFW}@?&TWd iglBsample 2 to provide 17 mg (21%) of the

e N RAR OB 511222829 ue L. T 705 dobh S a4, 5.04
(br s, Hi)i @& 6, 15),c620 (anH)1 has &bV 48was 1HEMOVed under

vacuum The concentrate purified via flash
chr omat ogr aphy (100% hexé?f"égplleé 20% Et OAc) to provide
E -2-amino-8- erﬂuoroeth 1

2- (cyanonet hyl
rylate (6.00 g, 79%. w&sbﬁratlon of (IE
4EVet hyl 2-am no-8- (' perfl uoroet hyl)-3Hbenzo[ '
b] azepi ne-4-carboxylate 7) : Tg a ution of

(E)-ethyl 2-(cyanonet hyl ro-4-

(perfl uoroethyl)phenyl) (260 g, 6.87 mmol)
41.2 ). The m xture

pon cooling the

was added iron DOMQ?
was heated to 90 G¥&r 5 hod?g.
acetic acid was renmoved under vacuum and the resul ting

Seomnind d 1 Gewadpmepaleded deferfRAGKIGERP{1DG Plovidh mg (28%) of

100 fil d
the desfielatebie. HhIORACDET § &ée@“réii@;aé?é%@d;%r Gt o4, TH (s, 2H),
3.40- 33%@0 n)DWS@ was 7ezit(laaﬁir1)ge}dw %g%g (% 100 ).

i ned organics rated. The

& Baves aarsagiioni $chenie vioa tid aﬁhhéstsr 0NMRbMPHARRYof the general
to yield (IE, 4E)-ethyl

formulé %&ﬁ,l W%@ﬁ%l%@e‘% Ipfquméﬁ ng wn 1n Figure 3.

b] azepi ne- car boxyl at e gk} 74 % . 1H NVR (CDC 3)
1 39 (t , 2.95 (s, 2H), 4.32 (g, 2H), 5.12 (br
‘ -2-apyng ,-et‘m‘l)-&(ﬂerﬂﬁer%eﬁﬂ)(m-bé’tﬁb[b]Zzs%ﬂle-
(s IH) FlgureZSh\_/vsBareat' schene for the
synt hesi s of corrpoung——c@f—qgﬁg‘—lgg@&lrgfal formula (8). The
foll ow ng am des were preparedoas shown in Figure 2. -
Exanpl e 2 Synthesis of (IE, NT
4E) - 2- am no- N. N- bi s(2- ng e hylH) 8- (
erfl uoroet hyl ) -3Hbenzo[ azepiyne- 4- car boxami de (9)
F3CF,C

NH,
Step A: Preparation of (1E. 4E)-ethyl 2-( tert-butoxycarbonyl)-8-(perfluoroethyl)-3H-

benzo[bJazepine-4-carboxylate (13): To a solution of (1E, 4E)-ethyl 2-amino-8-

(perﬂuoroethyl)-3H-benzo[b]azepine-4-carboxylate (7) (2.28 g, 6.55 mmol) in CH,Cl, (150
ml) was added Boc anhydride (1.43 g, 6.55 mmol). After 24 hours the mixture was
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Tri met hyl al um num (0.34 nL of a 2.0 Msolution in

tol uene) was added to bis(2- nethoxyethyl)am ne (92
wagpo7@2682nmmol ) in DCE (3 nmL). After 10 m nut eBCS@IS2@6/032098

(1E. 4E) - et hyl

2- am no- 8- (perfl uoroethyl)-3H benzo[ b] azepi ne- 4- car box

yl ate (80 ng, 0.23 nmmol) wasyadded and the vessel was

conceséﬁzé‘%eﬁﬁgg e e fe5A SABem GaBERE 1 0T Resimeh fal 8 EIOAC) to yield

(ARSI B0 5 g ot

(1. 94@1:66%)(50 n). The phases were separated and the

agﬁ‘iﬂoﬁéd F- Xt actd %,8 (w&ﬁloroethvl) 3H-

benzdnsllal%nﬁeamaﬂb@kvl\r@saew (1f41)ed \rba aP rssm%ﬁlt bY O(IE-C4E?:=ethyl 2-(tert-
plates, efuting with 5-10% M

0.5
butoxalbasbamit $XperOiproc i NRbETOOHB5epancot Sarbpsyiai. THRGRO (4:1, 10

o) (iR ST kL bl SO b g e i

(pH 46 |V\Eth 10% citric acid and extracted with CH,Cl, (2 x 100 ng The combined organics
am no-N. , N-di et hyl - 8- rperfl uor oet h 3H benzo

were 11%1 Wﬁmiede Ascraipiidlevasiigy whhpS IR gy rihsation.
Q}f}- A%y, 9%% SidnPedhd N (E¥anpys, n%o&ﬁ%\ﬂvq %-.(]pgrﬂ{%roethvl) 3H-

benzoib]ﬁzepineZZF-céﬂbDXﬁhi\dE (15%80s,a Qj}ﬂtﬁ)rﬁoﬂﬁteﬂlyﬁmhmﬁél g, 0.750 mmol),

Pqu%_gll (o ,4@21(€ b &9 %%gf@ﬁpftgg - (’@ytnl?q%@gcgrb@py]@18gperffuoroethyl) 3H-
benz zéim@émféﬁ?rngﬂﬂ? ASAY @T(Beh%/l 0.25% Nedbpr &pymﬁ H40&01300Rs added

azezl ne-4- carboxam de (1 Compound “(
ethylgmiap é@cbbrldQé‘b]r mge6. 509 nEralipAfte? stivingrfovild éloﬁzs thrg mixture was

partit. chﬁ)ﬁ%fgit Ffﬁ)g%ié(gnli) %%}8 %%1%1 (](Q!P]Hmmg% % gverezﬁpgrated and the
organit l@?cr3w§s‘5wésmed %15W§teﬁ B 6(31 OOHfﬂL) S5Tife dmbifled bidanks &vedd dried and

gure 3 shows a reaction

conceliiethe Tharoridfaresiie b takast v e A et (1 Sbndd and sined a
) S
partitibfiyd Betamtm Et%ehﬂ@zﬂ@%lﬂm]ml (l]ldf 060 myil)) -“Bid-phasssolét aggpated and
the aq}% %%ngtg%é wit 1 {&E (§ ! 65% éL) P,rnelep 251?1 1In(e)cr1] o?gam-lc-:ls I%Nere dried and
concedtrheg! THRWRXHARED ARY |p11r1§iefl Qf‘idc inlég_ IQFIH"TFXI Ak %71‘912 Pg‘t%g eluting

b aze i ne-4-carboxyl ate ( 0 a so
with CI2Cinwiib 486 drops of NH40H) to prov1de (1E, 4E)-2-amino-N-ethyl-8-

(perﬂlgugr%é%yg%-gggrg%@%%e? REREOLEL gk (B g, P 9’&’&%? &bty 5 1.26

(t, 2H), 2.94 (s, 2H), 3.41-3.48 (m, 2H), 5.15 (br s, 1H), 6.08 (br s, 1H), 7.16 (s, 1H), 7.22 (d,
1H), 7.42 (d, 1H), 7.47 (s, 1H).

Ak00N

Example 6
Synthesis of (1E, 4E)-2-amino-8-(perfluoroethyl)-N-propyl-3H-benzo[blazepine-4-

carboxamide (16)

F3CF,C N=
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m.) was added Boc anhydride (1.43 g, 6.55 nmmol). After

24 hours the m xture wasconcentrated and purified via
wohewh2ehe omat ogr aphy (100% hexanes to 10% Et QACT/US2006/032098

yield (IlE, 4E)- et hyl

2-(tert-butoxycarbonyl)-8-(perfluoroethyl)-3H benzo[ b]

azepi ne-4-carboxylate (1.9439, 66% . Step B:

Pr epar ati_on_of

(1E.

- aEprpquad(l 6MW@wv€ﬁnﬁ%ﬁwdwﬁquiﬁHE&map#eﬁnybvgu@@mm@pyhnnneﬁn
ethyl%ﬁé’é %ggb_%renfoﬁf;c}?, @%ﬁﬁé@% 16 @ﬁg@%ﬁ@g rt]l% Slé:%lré&’ bHduN 2f NMR (CDCls)
5 0.9B¢s; BED 1.6 68t (ny 121D 3HOb 69 261 13 .a2-Spsinen, 2EDas hO X GUED; 6.14 (br s,

1), T S 1 fad o e FE IR RS e L 2ot ol a6 (ot

4) with 10%citric acid mngﬁyyacted wth CH2d 2 (2 X
100 nl). The combined organl s were dried and
Synglastsrotfi( BE.4F)-efind 2nammia wabd

purification. Step C Pr al of(IE

4E) - 2- am no- N- et hyl - 8- r%&%ﬂ] hyl ) - 3Hbenzo | ~b
lazepi ne- 4- carboxam de (15): To a sqlution of
triethylamne (76 ng, 0.750 nmol), J BOP (143 ny,

0.275 mmol ) and (IE,

0.500 nmol ). After stig |TBursthe m xt ure
was partitioned bePween Bt OAc (50 gzand brine (100

nm.). The phases werelseparated and the organic |ayer
was washed with wate¥~(3 x 100 nL). The combi ned
organics were dried d concentrated. The crude

i due was take CH2Cl12/ TFA 1, 50 nlL)._and
C e AT St e v AR 8 of GHmBo R A 15 TSy 61 g ds

Vet & A€ NB¥SAatiter (BY 3CMUTARD hi® ph&R NN Wﬁﬁethvlethenamme (18):
part iti oned between Ef OAc and 10% NaZCO3 (11,

To a yalytionTufel -mhthybs-nike-4-tgepabetzent @) (29086 gd&&dmnm@sn toluene (200

e T T ——

heateat® paftuxf if@d 1¢i Bougs. ep@!f@t | s itk Go( Zoon?- t@mﬂ@i‘aﬂiré‘t@§ mixture was
eluting with 10% MeOH CH2CA 2 wth 4-6 drops of NHACH)

concepgafse dperevacyem 4py the resultiee oil sepimmediately used in the next reaction.

( rs‘%éﬂ ig“Pfle‘* M@M@%ﬁﬁ%@g bfgax a?&l@t‘fwf Sude (B)-

2- (4-1301411) Bmatﬁ)phmyl)EN)N-dﬁnétﬁyléﬁlenﬁmnb HB5.56g,088 1( m’mcﬂ) il HHF (300 mL)

and p}zf,_gl 5 pmqeéaugﬁj géﬁ)p%zg@ \gg%qddeql ézal(g d(56|0l_g2, 262 mmols The solids were

removdd) amdAEEREr Sile %@%&éﬂé@%ﬁ &@AN(@@GD@LB Fhk BRRAO («%& ¥Shed with

pi ne-4- carboxam de (16) Conpound *( was prepare
brine c(@s?,(r ilg@onl) @iedhphé ®pcatatadi t (Rhengprpempmté amsn pulﬁﬁcd via flash

chron%%%é('%@gr Qg é}h#{@%@} gL dew% %@g&hexane 0 p{%vﬁe 4-bromo-2-

nitrobenzaldehyde (8.41 g, 28% yield).

Step C: Preparation of (E)-ethyl 3-(4-bromo-2-nitrophenyl)-2-(cyanomethylacrylate
(20): To a solution of 4-bromo-2-nitrobenzaldehyde (3.45 g, 15.0 mmol) in toluene (15 mL)

was added o-cyanomethylcarboethoxyethylidene triphenylphosphorane (6.10 g, 15.7 mmol).
The mixture was heated to 75 °C for 16 hours. The reaction was allowed to cool and the

solvent was removed under vacuum. The concentrate was purified via flash chromatography
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d 0.99 (s, 3H), 1.59-1.68 (m 2H), 2.94 (s, 2H),

3.34-3.92 (m 2H), 5.19 (br s, IH, 6.14 (br s, IH,
wo20B/0086121 H), 7.22 (d, IH), 7.42 (d, IH), 7.48C{AIS2006/032098

IH). Example 7 Synthesis of (IE, 4E)-ethyl

2-ammo- 8- (pyrrolidine-I-carbonyl)-3H benzorb] azepi ne- 4

- carboxylate (24) The reathgon schene for the

hesi s of conpou 24) is shown in Figure 4. Ste
(1009 yr}pg;%r 20 FRPEOAS 210 Lrd " M ethyt 5 I b eomo-2 mitphenyl)-2-

(cyarp B oy RO (2 25 st QRIS bl ot BRNY! et henari ne
| Stegt HY - I’renaratm)mo:b [(@BpHEN2thye I-Aifiinol 2Brdiio-GH-HedBoblazepine-4-

200 L d ' | f d
R R T R LT
(cyanBﬁ@ﬁE@aE@left@ {l.00gf 20 rrﬁﬂolf‘ﬁll%[c%tlc &l g5 191@9 lvx’ag gd&éﬁ ﬁ&{d}Edeer (1.10

tenpératire the m xture was concentrated er vac
8, 19d&rismobe lefsmnxtuwgwcﬂ heaWd§0|99rfé?dfmtt5elqunus éhbon roblivez thexdcetic acid
a St e ar ation
was S5ER5 Bcer 3B R onl i e By, s igno g KOs (100
mL) SidBEOAE)100 mL). The mlxture was filtered to remove insoluble materlal and the
2- (4-brono- 2-ni trophenyl)-N, N-di net (};Iethenamne (35.5

phaseg werg pepaiafeg- ?hemnewa@laﬁt)va&ﬁatrﬁmp withffi6Xsh et & 100 mL). The
comb%lﬁfélf ‘?gﬁ‘.&gg Quetd-Jirid8 Sand %%gelgpalt% Fl‘%? tc%nge ‘uia \Jggoﬂu)rlflﬁd via flash

S were renove er cake wWas "‘Was
chromdtograpiyO@Rio(age@0ml. 5% MeOH/CHyCh) ® yielel (WE ) itwil Chamino-8-bromo-

bri 2.X 100, n), ied concentrated. The
3H-bmﬂ§ﬁéepg{eé<&m Oﬂ%}?ﬁe%égng o} ash chromat ogr aphy (5%
5%9/ Eexanﬁ% h8td P Yo F 28 ﬁl%ni%@ HefSutoxycarbonyl)-3H-

o yi €
2).- éb my(IIHZCIZ (5 mL) 'solution contammg (1E, 4E) ethyl

o R S R R B B H 5 e e

anhy@idel(340 nigy0le0iimbD! T8e ﬁolﬁﬁén Wy stiresd Addes temperature for 72 hours.
a- cyanonet hyl car boet hoxyet hyl i dene

The reaqtionewan wglﬁr%%mdqyees:é@ng purified bynesitymn Theonwitegraply (Biotage
12m V?? ﬁé%ﬁﬁe%dﬁtb% KStOC%IngLdG 1@]5{1% 2th T—I'k@blroﬁl%ci gtg E@orxycarbonyl)—SH-

to coo S renove
benzo{h}ampme-ﬂcarhb&maﬁmnam W% yield) &d edhite golfd. ash

(geﬁogrpaghy( 100% 0% Et OAc) to yi eI d

iertsbutoxycarbonyl)-8-(pyrrolidine-1-

carboﬁ?N@@H&izBW]ﬁ%iﬁél @E&b&}%flgté 923)4 0 X' %.lnd)e\g[%ﬁ laréﬁﬁ{tl%n (15 mL)

te solird” Step D Préparation O

Con’tazrumﬂfel’@ I69?(£nmg3 I4+4@emm01) lé{amcpildme-al-caﬂmnbbp(hdnmberc(rﬁ&)md (785
1O a

t hyl _
me, 358 Sofy b dad S5 Do In2- e btsheppyl Y bepolblezepine-4-
carbokHaf¥(489 nzg 9, mahbol)l Wa@ﬁ&!ddcpaﬁ)ﬁdhgm(a?e%ta‘?@—%SOvﬁﬁlg 0968 mmol). The

i ron owdegoé he m xture was
reactlh@a\taé eé!t@d ¢ iin“ 25hdmm,| then copled te owin tegnpiehawzeatliconcentrated to

dryneg% Wal?ra\x%%\fgz}gagggq%%svk%ﬁ %%g]@r%ﬁgége p;ag%%iéd‘%] gEtOAc) to provide
(1E,4E)-ethyl-2-(tert-butoxycarbonyl)-8-(pyrrolidine-1-carbonyl)-3H-benzo[blazepine-4-
carboxylate (277 mg, 46% yield) as a tan oil.

Step G: Preparation of (1E, 4E)-ethyl 2-amino-8-(pyrrolidine-1-carbonyl)-3H-
benzo[bJazepine-4-carboxylate (24): (1E, 4E)-ethyl-2-(tert-butoxycarbonyl)-8-(pyrrolidine-1-
carbonyl)-3H-benzo[blazepine-4-carboxylate (110 mg, 0.218 mmol) was diluted with a 1:4

TFA:CHxCl, solution (4 mL). The reaction was stirred at room temperature for 1 hour, and
then diluted with CH,Cl,. The organic phase was washed with 10% K,COs; and brine (30



m.) and EtOAc (100 mL). The mi xture was filtered to
renmove insoluble material and the phases were

weoeepariatade. The aqueous phase was extracted w POTHEISENG6/032098
(2 x 100 nL). The conbi ned organics were dried and
concentrated. The concentrate was purified via flash
chr omat ogr aphy (Bi ot age 40mB7 5% MeOH CH2Cl 2) to yield

mL). @h’é (,Af@(fl clg%{# V %“&{ié’& (?Y-Fkr) ng(_)z;,gj_%)e%q éﬁi gJ)rE;entrated to provide (1E,

4E)- eﬁ!&’hpﬁ-aaﬁm@&-(pj‘rrrcﬂicﬁle 1-carbonyl)-3H-benzo[b]azepine-4-carb
et hyl - 8- brgno-2-(tert - l)Jt oxycar%]a Fme -car o)éylate (88 mg

81% Sﬁ%ﬂ%m@m seaﬂbolzlywme@@@ S35 & S 28(1599n¢n) 4H), 2.98 (s
gt { ai t el
A, o RS r o S A B e 20 D3R, (8D 196749 (.
5 2H), 7n@ (@mmmmmmsmqmm Boc anhydride (140 ngy, 0.640
nmol ). The solution was stirred at roomtenperature
for 72 hours. The reactiéﬁa%@&:oncentrat ed to dryness
SyntiRsid op UIE, YESS1HRY 2 G iHETR- @W%%Q%M)D@l@lﬁﬁ 3Btz blazepine-4-

4:1 hexanes :EtOAc) to provide (IE

4E) - et hyl - 8- br onp- 2- (teﬂbgbmﬂgﬁzﬁarbonyl)-3Hbenzo[ b]
azepi ne-4-carboxylate (245 ng, 94%yield) as a white
solid. Step F: Preparation of (IE

4E) - et hyl - 2- (tert - but oxycar bonyl ) -&- (pyrrolidine-lcarb
onyl)- 3H benzo Fb] azepne-4-carboxykaie (23) : To an
et hanol solution (15 nlL) co g K3PO4 (938 nm,
4.42 mol ), 4-(pyrrolidine- rbohyl ) phenyl bor oni c
acid (785 ng, 3.58 ) o N\E

4E) - et hyl - 8- br ono- -butoxycamb@nyl) 3H benzo[ b] a
zepi ne-4- carboxyl atte (489 ng, 1.19 mmol), was added
palladiun1acetate (3Wb5 ng, O 358 Mol ). The reaction

10 rrpE 0_60 C for qgn cooledto room )
te awas PEFREESH F‘é‘ioé ng ofoqgn gereral TR cefusan dgsaribed in
Exampl@s7,p wubitite@ngay4mem@§ﬁam@%ybﬁj@}y%@oﬂlgogc/gi EtQAC). @y Brolidine-1-
Carbmg )@%E?boé‘?fﬁyl - 2aqider t 1®ut axgvide bonglE) - 8- ¢Pyethyl i di2Rg@mino-8-(4-

(methoxg@dfrje&iébf é)}'x 1?'[') gﬁ%%&gﬂb?ﬁgg 0%: Cérbqufkjgea)%% ate o(f 83(1| gimol, 54%

yield) Zlfe)ydidvylsohd "H NMR (CDCl;) 5 1. 39 (t, 3H) 2.99 (s, 2H), 3 94 (5. 3H), 432 (g,

15 2H), 7}32\2&} ﬁgggyy %Eﬁr@d% De. b1 R B0 43 (SSH?I?IS] Ztso(l):9 (s, TH), 8.11 (s, 1HD).
4E) - et hyI 2-(tert-but oxm&&qul) 8- (pyrrolidine-lcarb
C

onyl 3H benzo[ b] azepi ne- ar boxylate (110 ng, O. 218
m) . The reaction msmg;éﬁroomtenperature for
1 hour, and then dil ut% 2. The organic
phase was washed with 10% K2CC3 ang brine (30mL). The
CH2CA 2 solution was dried over Na2g304, filtered, and
concentrated to provide (IE, 4E)-8&thyl

2-am no- 8- (pyrrolidine-I-carbonyl )~36+ benzo[ b] azepi ne-
4- carboxylate (88 ng, 81%y j)=®s a yellow solid. 1H
NVR (CDC 3) d 1.39 (t, 3H) .99 (m 4H), 2.98
(s, 2H), 3.49-3.52 ( *H) | B=3. 69 (m 2H),
4.30-4.35 (m 2H) QL d, IH), ™&s-7.49 (m

_NH

20 Compound (26) was prepared according to the general procedures described in
Example 7, substituting 4-(methylcarbamoyl)phenylboronic acid for 4-(pyrrolidine-1-
carbonyl)phenylboronic ~ acid, to  provide  (IE, 4E)-ethyl ~ 2-amino-8-(4-
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2H), 7.60 (d, 2H) 7.67 (d, 2H), 7.84 (s, IH. Exanple
8 Synthesis of (IE, 4E)-ethyl

wa-2e0mm4a2 ( 4- (et hoxycar bonyl ) phenyl ) - 3H ber i ze{b1a2z®p032098
ne-4- carboxylate (25) Conpound (25) was prepared
according to the general procedures described in
Exanple 7, substituting -38-

et BRI B ON S O e 0051, 215

yleld)msa\meﬁew(sbffd SENNER RED ) @i 3@@831(1 2.98 (s, 2H), 3.06 (s 3}{) 4.31-4.36

CH 21“&??3? {4d. r@f bonéfi)f{)%qﬁ%glfllﬁ)ss%g;&gﬁ) 7]4327352;21& %af%m d, 2H) 7.83-

735(&H3ﬁyR (CbA 3) d 1.39 (t, 3H), 2.99 (s, 2H), 3.94 (s,
3H), "4.32 (q, 2H), 7.33 (dd, IH), 7.46-7.49 (m 2H)
7.71 (dd 2H), 7.83 (s BExdmpl8109 (s, IH), 8.11 (s,
y A . I E 4E) 1et hyI

b] azepi ne- 4- cabwﬁate%u{@mmo BYiRGH£26) was
prepared according to the genera rocedur es descri bed

in Exanple 7, substituting

4- (et hyl car banoyl ) phenyl bor ont~s, ac\ d for
4- (pyrrolidine-|carbonyl) phen;?bgﬁ nic acid, to
provide (IE, 4E)-ethyl
2- am no- 8- (4- (et hoxycarbonyl) p TQ 3H benzo[ b] azepi
ne-4-carboxylate ( 1 ng, 0.{033 21%vyield) as a
yell ow solid. 1U NWR X Lg(t, 3H), 2.98 (s,
2H), 3.06 (s, 3H 5 4. : , 7.33 (dd, IH,
7.46-7.49 (m 2H) X d, Iw, 7.47-7.52 (m 3H),
7.32 (d, 2H) 7.83- 85 (m 3H). Exanple 10 Synthesis
of dE,

4E) - 2- ammo- N, N- di pw -8-(4-rpyrrolidine-I|-carbonyl)p

hgé%i %\%n;ﬁ"lgﬁzs\g%ég ?%%n%‘érﬁlp 8(’51%@8% 4?4333 %F%gpsmnlar to that
descrﬂggdnnlfmamphef ) :(ﬁprodﬂigm e d43m) Ef(glﬁmlearéﬂ @&nmﬁaw geNdiR (CDCLy)
50.93 gpggﬁlﬁr@z» 2 (m§4% 8, Y 388 (i 2y 283 ésg%l) g5t (m, 6H),
2 7
3.67 (t(nk?){) %FS)B 5 21}8)37(33;1(1 ﬂﬁ)gﬂsgﬁ ﬁﬂ?%@)'{’g,sﬁ{%v 6%_(‘? 414}} 2o

('.Bhe qqqy1t5 of thgcqueoungly of Tieinyention gy bt detembedrgume Sollowing
of this invention nay be determ ned by the foll ow ng

assays. Exanple 11

assays.
Example 11
HEK/TLR assays
Human embryonic kidney (HEK) cells which stably express various human TLR

genes, including TLR7 and TLRS, and a NFkB-luciferase reporter gene were incubated with
various concentrations of compound overnight. The amount of induced luciferase was
measured by reading the absorbance at 650 nm. Compounds of this invention have an MCs,
of 100 uM or less, wherein MCs is defined as the concentration at which 50% of maximum
induction is seen.
Example 12
PBMC assays for TLR7 and TLRS,

Peripheral blood mononuclear cells (PBMCs) from human blood were isolated using

BD Vacutainer Cell Preparation Tubes with sodium citrate. Cells were incubated with
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HEK/ TLR assays Human enbryonic kidney (HEK) cells
whi ch stably express various human TLR genes,
wonel7iwdiaiyg TLR7 and TLR8, and a NFKB-1 uci f er aseCT/US2006/032098
reporter gene were incubated with various
concentrations of conpound overnight. The anmount of
i nduced | uciferase was neasyged by reading the

absorbance at_ 650 nm, Conpounds of this invention have
compgpndyesernight. | 0F-Bfveeivitre¥ss agpyediby wesoring thefanmagt 96 TNFo in

soperh i OB DR S0 R LRSI L i
superfR@AmtD fb?fﬁISM gﬂg@@myl eRmpothdsof ﬁ%&nﬁdnqﬁadhafmso of 100

bl ood were isol at usi ng BD Vacut ai ner

nM opdessawhetesnMfib issthajconcesndiatiomat whicht 20% @é | thcs mgesireum induction is
i ncubat ed wi t hconpound overni ght. TLR8 activity was
"assayed by neasuring the anpbunt of TNFa in

Sﬂiberfnmganigsddayn}’&idn% cohkidéredcdsi MiubtyativeSortg SAYES pHkiciples of the
. %; g the amount of | FNa.in supernatants by ELI SA
mventl@&D w@ B fEre TEBeEingedifcationssandnchengssoilh ke tgaly apparent to
those Menfeafin 100 M ¢ nJ)te&eQSHe Ly ﬁ?@ﬂ{gﬁﬁ%ﬂtﬁ)n tB%he gract constructlon and
00

concentration at whic maxi mim I nauct i
proceseghmwiT ireddsoribgbabmye d esaordinglynall suitars ndad[fﬁdtlaﬁs and equlvalents

may o FoSRer VL HRE i e GoBtio kS i amdors i e e B 4R leims that

followe readily apparent to those skilled in the art, it is
not desired to limt the invention to the exact
c dhst Vorsds | ‘spmarier. pr ewrepuEsieh O winchuled'e Sioeiubding, "atiwl dincludes” when

used i%lct%%rsg)'e&giltcyﬁonaelnd 13%11& ?cﬁ O%Vl%) ?iaflrlpg%tel logen\%cp ﬁo srpeﬂf% the presence of

be resorte

statedeBapﬁes;)fmﬁeQﬁsl CotBpiniean, @ stph) badiRy dd1@ot biklle!Bdipresence or
foll ow The words "conprise," "conprising, i ncl ude,

additiop RE PRRIPTHEOTe O TeqthiesIBIEEOTS ARBIPONSRIB Si9PSt 9F ggoups thereof.
specification and in the follow ng clains are intended
to specify the presence of stated features, integers,
conponents, or steps, but they do not preclude the
presence or addition of one or nore other features, \
i ntegers, conponents, steps, or groups thereof.Wat is
claimed is: 1. A conpound of the Fornula and
nmet abol i tes, solvates, tautoners, and pharnaceutically
acceptabl e salts thereof, wherein: Y is CF2CF3,
CF2CF2R6, or an aryl or heteroaryl ring, wherein said
aryl and heteroaryl rings are substituted with one or
nore groups i ndependently selected from al kenyl
al kynyl ,
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Br, CN, OH NR6R7, C(=0O R8, NR6S2R7, (Cl-C6
al kyl )am no, R6OC(O) CHOH 2-, SR6 and SO2R6, and
woher@eevizai d aryl and heteroaryl rings are opPComakd0g/032098

further substituted with one or nore groups
i ndependently selected fromF, d, CF3, CF30, HCF20,
al kyl , heteroal kyl and ArO_»9Rl, R3 and R4 are
[ ndependent ly selected fromH, alkyl, alkenyl,

Whatds glotged ishet er oal kyl, cycl oal kyl, cycl oal kenyl
heterocycloalkyl aryl and heteroaryl, wherei n said
al kyl, al kenyl, aIkynyI, het er oal kyl, cycl oal kyl

1.  cyctompdenydf thdiddremtecycl oal kyl, aryl and heteroaryl
are optionally substituted vvithone or nore groups
i ndependent |y sel ected frempl k al kenyl , al kynyl,
F, d, Br, I, CN NR6R7, " ,C(O)CRG
OC(OR 6, O(=0) NR6RR™ am no, CH3OCH20O-,
R60C( =0) CH=CH2-, NR6SOR R§OQR6 or R3 and R4
together wth t he atg o ki ch At h&) are attached form
a saturated or partially Juns®Uureted carbocyclic ring,
wherei n said carbocycli cRF‘i ng is Optionall y

and nieizﬁ%ii%eéd cﬁYaéem, G@?e?s %1& r O‘c}%ﬁy :agcge%%% pc% erqof wherein:
QY is@R6,CFNRORCF,RX, @ Bn @ryl Gf ﬁ)e\,tg% whbiRh sag %I\Eﬁd heteroaryl
6R7, (Cr C6 al kyl )am no, CH3OCH2

OC( O CHOH
rings et tpiedomEh Shel oSERRE SraRPs andepradeatls seleiep dimae ﬂtkle;zyl alkynyl,

- O B R T IR GOy 6 26 My e OB b, s

and S@R&rmﬂwﬁeﬁahl@yjd arglr atid lesgtonst ﬁﬁ@@mloptmhmryemhsmmmmted with
al kyl al kenyl al kynyl , het ey oal kyl(j )é:cl oal k
an

one ‘&ryﬁoé%llgf%‘llﬂfl mdﬁlé?néP%yéP]S%tFQyﬁomaFyl ﬁep@ﬁéarﬁszo- alkyl,

het @gj]g,lggam@al |y substituted with one or nore groups
et pendent 1y selected fromal kyl, al kenyl, alkynyl,

FR'CR? ami R* lare ﬁ[ibpem&ﬂyl\ﬁfﬂé'ﬂ:d @QI@)I‘R Eﬁkylfil@I@R dkynyl, heteroalkyl,

oo Tl P a2, e

alkynﬁﬁclé&&@a ﬁ?@%ﬂﬁﬁ% MydTbalEeny@ hEerockelofMeL, agjp’an&}i?e%eroaryl are

R7 are independently sel ected
optiomallynsulstitatadyvith g @mymore arynsyindepeadentlyaselgeied from alkyl, alkenyl,

alkynf¥ & 03 ¥ lr, Ry roakikeRy éj(ﬁﬁf&ﬁ@%{)ﬁéﬁ{,} (5&;%%93(5‘&1{6117 (Cs-

aryl” ~wherei n sai’
Cs aube)ammlaﬁgocml REDREHO)CE-al19a) KRASO,R?, SR® and SO,RS,

het rocycl pal k aryl and heteroaryl are optionally
a5t i g R gt q&?‘%ﬁ T Wie the atfsk do grddp eyr@a%p@wgé% fpryn 2 Saturated or

partla%ﬁlgﬁxgitﬁﬁtefdr &%(ﬂ:&/g 61%&51?%%}5 &ag%éa)fgcyée%l(g 8&\%{% s &ftionhlly substituted

with one or more groups independently selected from alkyl, alkenyl, alkynyl, F, Cl, Bz, I, CN,
OR’°, NR°R’, C(=O)R®, C(=0)OR’, OC(=O)RS, C(=O)NR’R’, (C;-Cs alkyl)amino,
CH;0CH,0-, R°OC(=0)CH=CH,-, NR*SO,R”, SR’ and SO,R’;

R* and R® are independently selected from H, OR®, NR°R’, alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl, aryl and heteroaryl, wherein said
alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl, aryl and
heteroaryl are optionally substituted with one or more groups independently selected from
alkyl, alkenyl, alkynyl, F, Cl, Br, I, CN, OR®, NR°R’, C(=O)R®, C(=0)OR®, OC(=O)R,
C(=0)NR°R’, (C;-Cs alkyl)amino, CH;OCH,0-, R°OC(=0)CH=CH,-, NR’SO,R’, SR® and
SO,R®;
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5 C(=0 NR6R7, (Cl- C6 al kyl)am no5CH3CCH20O-

R6OC( =0 CH=CH2- NR6S(2R7, SR6 and SO2R6, or R6 and R7
woagetihen2zw th the atomto which they are attaeteastmsns2098

a saturated or 10 partially unsaturated heterocyclic

ring, wherein said heterocyclic ring is optionally

substituted with one or norajgroups independently

C%SE&GO'” mal&g@a@&yﬁawé F, C15 %21? CHE, o CFy:

andC( O)NR6R7 (G -C6 al kyl)am no,
pH:CHZ NR6SO2R7, SR6 and SOZRG 2 The
é @fe @ldﬁpmdPHﬂMelp@tﬁd] R i, Qikdl, a]ll&njﬁ], a]I{yayl heteroalkyl,

cyclo&l%%ﬂ&ga@% C1| gét%ogydgvﬁfg{lg Ifuﬁfl %d:l‘%teg{)m w@relr}-ﬁ@d alkyl, alkenyl,

alkyngl ntmnern@lk;alf GicBialRyl,, cydiedlRdny], Rﬁetbﬁ)e?ﬁ@myl Garlelaﬁd heteroaryl are
of claimb5, wherein R6 and

optloqqﬁae%lgﬁg@ |x§,71t1p_|ongl|oky1por@ ,grcp}msgn@@engrﬁpnﬂyz@le'ptequn alkyl, alkenyl,

f ol ehHRFRG 2 -
on SRV, 1) e yen e R GORE AR GoNgX. e
Cs alkcf@ammm @fhﬂc&w m@%(#g;cmﬁmﬂ, Smea;shbzw SRE| kil go&l%ﬁ _
erein said aryl is
SO P ORFEH BB RAIOT™ & Whis SamILEebtd G mswrated or
palrtlalllﬁ{l1 eh&initafsd hleﬁzr(g%hc fi@ Rhe?kin G%Hq{e%%&}cﬁ@ hﬁé s o&ﬁm&ﬂy substituted

e conmpound of “claim10, wherein
with qng @& praiel ereupy inslepensiently Sﬂimﬁq:d—framch]]@ﬂkglkeny],a]ky'ﬂye F 01 Br L, CN,

ort, SRPU b I oL Kt S N ERRe B B i,

CH3OG®H®etm‘td)@(f=oa0H=mﬁ NR"@(BR?rssRﬁ&ImQ@meer ein RL, R3
R5b and R5 are eact glro gen. 15. The

R5
2. Rghﬁswﬁaowq,ﬂcéa%llwh@m&@op rom (IE, 4E)-ethyl

6 nzo[ b] azepi ne- 4- car box
2 gyb&ﬁ]?&%fd%fcunw QLR ke AHRA!

3

4. 4Ehe orapiund-dflchitni3s (Rersit ROKyeeliHY | ) ?I (perfl uoroet hyl)
> 4%;L ggrgﬁ‘? ]%Zfﬂ-uﬁqemﬁugr%gﬁﬁ&lﬁg} oet hyI ) - 3H benzol b]
6

aTBPi dogbund aSDEMAR Sl€wherein RS and R’ are independently H, alkyl or

heteroalkyl.

7. The compound of claim 6, wherein R® and R” are independently H, ethyl, propyl, or
CH,CH,OCH;.

8. The compound of any one of claims 1 to 7, wherein Y is aryl.

9. The compound of claim 8, wherein said aryl is substituted with C(=ORE,

10.  The compound of claim 9, wherein R®is OR®, NR°R” or heterocycloalkyl.

11.  The compound of claim 10, wherein R® and R are independently selected from H and
alkyl.

12. The compound of claim 10, wherein Y is

%,
OY©/ % %
<__7 OMe or /NH

13. The compound of any one of claims 1 to 7, wherein Y is CF,CF;.
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(l1E,
4E) - 2- am no- 8- (perfl uoroet hyl)-N, N-di propyl - 3H benzo[ b
woaawprada2 4- car boxam de; (1 E, 4E)-2-am no- N ePOy/U$2006/032098
8- (perfluoroethyl)-3H benzo [ b] azepi ne- 4-carboxam de;
(l1E,
4E) - 2- ammo- 8- (per f | uor oet hyl4i N- pr opyl - 3H benzo[ b] azep
i ne-4- carboxan de; q%l E, 4E) Sa i 5h so
14. > Theicrpwgupd gt 303 9nsi @laum\%éﬁcbb%wl}ergmﬂoeﬁzé’f bRazRBpiagd R™ are
poxylate; (IE 4E)-ethyl
each%rdrﬁ?é;]o 8- (4- (et hoxycar bonyl ) phenyl ) - 3H benzo[ b] azepi
ne-4- carboxyl at e; (IE 4E) - et hyl

5. 2 mcrgg]&)?)k‘éi chge cte%q_cpoyl ) phenyl ) - 3H benzo[ b] azepi
4@E 24@':@‘[ j\hrh}[n@L@ or§et é BRVbERbI biéz‘%ﬁme -4- carboxylate
1-'car bonyl’) phenyl) enzo aze I ne- 4- car boxam dé;

andE pHr rame:- N bﬁSﬁZ-a@&mabylé Ss@letfmmmbﬁ}l We®zo[AJazepine-4-
b Kit. 0T treating a TLR7- and/or TLR8-nedi at ed
cat O%(SIH “ion, conprising: a) a first pharmaceuti cal

C QBOE)2-@iireONN-dSdiRg @Fﬁéﬁlﬁ@%ﬂﬂl@l BHafb)‘lzé{'B?az@fnngjﬁl s
y

l1tol and b) optional instructions for use.
Carbo‘iihléld@bt of claim 16 further conprising (c) a second

B R e S S

carboﬁ:@nmde;eatl ng a TLR7- and/or TLR8-nedi at ed

L e amdior S -G S gDy

4-carBGRAi@L.€ adm ni stration of said fi rst and second
phar macdeut i cal conpositions to a patient in need
t HéE e8t)-2-adinoAS{ibeafineroethyl) Sddprapyid bsheanizolb | azapine -
b ﬂ%l ses a conpound as clainmed in any one of clains 1
car Otx together with a pharmaceutically acceptabl e

di(h Bedm)-&hyICRAihimRLS- 0h&lrféqﬂ@ﬁﬁ&@lﬁ%ﬂfeﬂkﬂﬁl&@pﬂ@%-
one of clains 1 to for use as a nedi canen

carbowbm. ng a TLR7 and/or TLR8- medl ated condition in a

U0 o AR i ca-FEHYSE 0 Blon O SREDOUAL 0L A BAIR 4-
carboxylate;

(1E, 4E)-ethyl 2-amino-8-(4- (methylcarbamoyl)phenyl) -3H-benzo[b]azepine-4-
carboxylate;

(1E, 4E)-2-amino-N,N-dipropyl-8-(4-(pyrrolidine-1-carbonyl)phenyl)-3H-
benzo[b]azepine-4-carboxamide; and

pharmaceutically acceptable salts thereof.

16. A kit for treating a TLR7- and/or TLR8-mediated condition, comprising:
a) a first pharmaceutical composition comprising a compound of any one of claims 1
to 15; and

b) optionally instructions for use.

17.  The kit of claim 16 further comprising (c¢) a second pharmaceutical composition,
wherein the second pharmaceutical composition comprises a second compound for treating a -

TLR7- and/or TLR8-mediated condition.
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medi canent for the treatnment of an abnormal cel

growm h condition in a human or animal. 22. A nethod of
wonreenteag2za TLR7- and/ or TLR8-nedi ated condi ti 8aT/US2006/032098

conprising admnistering to a patient in need thereof

an effective anount of a conpound of claiml1l. 23. A

met hod of nodulating a patiggt's imune system

d istering to a atlent |n need t her eof
8. o TR tuia Thirtier spmaritios GBUAELR ot i mamaliancous, sequential or

separate administration of said first and second pharmaceutical compositions to a patient in

need thereof.

19. A pharmaceutical composition, which comprises a compound as claimed in any one of

claims 1 to 15 together with a pharmaceutically acceptable diluent or carrier.

20. A compound according to any one of claims 1 to 15 for use as a medicament for

treating a TLR7 and/or TLR8-mediated condition in a human or animal.

21.  The use of a compound of any one of claims 1 to 15 in the manufacture of a

medicament for the treatment of an abnormal cell growth condition in a human or animal.

22. A method of treating a TLR7- and/or TLR8-mediated condition, comprising

administering to a patient in need thereof an effective amount of a compound of claim 1.

23. A method of modulating a patient's immune system, comprising administering to a

patient in need thereof an effective amount of a compound of claim 1.



