1 8- SUBSTI TUTED BENZQAZEPI NES AS TOLL- LI KE RECEPTOR
MODULATORS This application clains the benefit under
35 US.C 119 of United States provisional patent —

appl i cation nunber 60/710,004, filed August 19%’@%@“‘””“

*159159*

the contents of which are incorporated by ref
intheir entirety. 5 BACKGROUND OF THE | NVENTI

Field of the Invention This rhvention rel ates—te
met hods and conpositions for nodul ati ng i rmune

R O M A——

TLR7- andTtis appliBgionedtias 6@ bshaMahidds DEIE Y Noi@Unatd States

- _the. stllaﬂag rgf tﬂe art Stinmylation of the inmune system
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whithfd ibdorpittted $aRdrbrRed {HMMEY dntirety. S @ cONpI ex :
phenonenon that can result in either 15 protective or
adverse physiol ogic outcones for the host. In recent
years there has PeerdgGtiRD i WW#’ he
nmechani sns underl%ngﬁnatﬁml Y, IS
believed to initiate and support adaptive inmunity.

Fi .(?fi,thhWeg& llhas been fueled in part by the recent
*&i%tcrvery—tr}’—a fam |y of highly conserved pattern
r ec OG5 inventiorereypds a6 npiRide bt cdaisions fhahbddldte® immune function.
MEEe E]?.rgly( I}lpRsé% believed to be involved in innate .
| PR HE SEsRNsTetats 1 SPBefdPns ang greteqds fergmodulating TLR7-
antiibreTI\R Saihe iafell 61gAdidgPAMPS) . Conposi tions and net hods
useful for nmodulating innate immunity are therefore
Degser £ th they may affect therapeutic
appr o@sh & [ ' o] ni Ly .
R S ST of ARl S8, Wb AR MRUITDTR! diper o bot innate
B tys akb gdapiive caeui@y Hb)a, complex t phenomerinC &t cafdesult in either
' f.hel -Tol.l-1i ke receptors. (TLRs) are type
Pl U B kil chlhel S5 Bl i b Vo 22 s been
intfengsdunieregt intinnmbachanisms dedediging O RRGwARY whithlii BIRvato initiate
I nnate i ne.response .(Beutler, B., Nature 2004,
B AR iR o i e i g fucles iroprisnfbe recent discovery
oflarfainitg ortghle Wohdevedi exkbo@ftdd Modptor Brod; Fﬁ‘% T
t%é%i C?le%ff gr m honodi rrl_gdftgmt hat  sense cgégf_r gcellﬁi ar (or Toll-fike
TR bashieved 4p desmyelved: i inngtee Memynitynas ireceptors for pathogen-
Sb@amad nlolRARE Yatkdrad decyd t 4 &8 such .
B e e e Va8l B ISR RY odutating
Imngle JPERURY gi¢ hensfire gl sieat intseest yis dplyasay eff@H trbsapeinisagphoaches to
: s stk Vi ol s_suggest ed t hat ..
c(ssdialrﬁnw aﬁ‘f@% elldrﬁg pa{‘% 31/n§f aéin:%%fm’f Sj?&g%l pStBgRs STaferejection, graft
versus hstrdissageg€vHD), infection, runcen bhdimwgyunctRBdiency.
209: .198) . I nd ~all TL can activate NF-kB and
MAP cﬁ%%ﬂéeers oeRt 8%@2‘%,5) ?ﬁ‘?etyﬁ‘i/?s SRR PTaRA, RTOKANS thetalies organisms
(ipclading eamidals) kd GetkdtInhicdobéd dnd lihikihte ahlihddte Inhthinte debjlohse (Beutler, B.,

| |1
Njature 2004, 430:257-263). They contain homologous cytoplasmic domains and leucine-rich

extracellular domains and typically form homodimers that sense extraceliular (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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*C00002* -2- derived from TLR activati on appears

uni que to each TLR. Additionally, the signaling

pat hway that TLRs stinulate is very simlar to the
pat hway that the cytokine receptor IL-1R induces.
This may be due to the honol ogy that these receptors
share, i.e., TIR (Toll/]L-1R honol ogy) domai ns. Once
the TIR domain is activated rA4- TLRs and MyD88 is

derived Uidne LIS ad@ativ¥AlapPéhr® unigi€ th R&¥Hh AR | YABditionally, the signaling
seri ne/threoni ne ki nases results whi ch eventual |

pashespihalsTLReirgdege dvvary similar to kacppaghwnyatbet the cyiohine freceptor IL-1R
mg‘gcse)gBTW?bJ dudto th€tho locrkrtt{;l & %k re 89)98 shggsé%él"l“l% (Toll/IL-1R

appear s t I's cascade 15
hameologyl) clomaiasr Homdel the IR stoimaid is dotivated im TERs and MyD88 is recruited,

VIR LRSI P e Bl S o oo

the Idbgﬁaéi’tﬁldloff %ermgmnrmwrgk? QMeﬁ.ﬁH_‘ TJhml; ﬁﬂﬂt Eif@ Q&L MIO 68:241-
t e e rabes a gdits t the role th

298 S netys S 8y Sheds SFBRE do Rl seisUplah simat o promoe

infrblfediarah eVdnts, BerdVis evRiencedthat, soRL TS ﬂa&?ﬂe 1¢*Edo8dmhesBdRare signaling

Thi s process might also al]ow host nucleic acids

cangalsohedpitippd. dhiTRERsassnaseliow for Srtineste psttact with engulfed microbes and
fils W iHANERILO it &les?ee;@ée%}orf’ﬂaé‘ﬁa?ﬂ&%ia%e fnﬂnlk{nl)rg%%ﬁs nderhill, D. M., et

response via endosomal” presentation
aly, INature P29, #O1:SLRE 1 Dh é&hlscmmeds maghs aiShlaﬂowépstdluclelc aclds released by

SASEERs Col LIS Ryl LY SR THR LR/ oo v
G@S?pz;l?ptes’b;lfhﬂém .t hﬁahoﬂglmanmaﬁ, ghéramaia @ 1 rHstaoﬂﬁe CO?rﬁmate this rapid
roSBrsty A TBPORET DU BT S EReBtp i choecl ASPRGHHarb. Smp

chern Bid Ulso as4:1 48 that fHelisnaté Bmaé hegene aasiafkel McLslaptive immune
nol ecul ar patterns (PAI\/Psz{Spresent ed by a diverse

TeSPOSP Broushr et PatE o gARRs Aeivebion| qaysqdn by migreles has now been
AR, € SRALSBe ipAtBL- AMP
Schermklenes and %rpgwt éﬂf%g(t)%%éd %&ecﬂoﬁ%%ﬁgﬁsr em%gresemed by
diygesp rer 9iripdgetious @Sm rpgulis an hgneade inpmueeresprinee irivolving certain
] t
cHBARA Senk gl Mol Y50 GRGE) BHOO bR $ricillliv imgpme response
taﬂomd}metgemfmobapathmgealwd aptiEen [pyssantaticr redﬂnﬁg BSintit@dy production
amﬁr}& een. a preC| at ed as an adjuvant and
& FHEERFUHd as a phar macol ogi cal tool for
i nduCilrm-nagatﬂvﬂfbhaaﬂiathmpolyﬁe&aﬁdﬂd@ NLIPB) HBY$ 8o Sbesh MpbRtiated as an

0 septic shock, ing.a genetic approach, TLR4 was
afiuRt prd Gges- %?gmtlf%& Fdas porragplogiss] toghior gpdiieisg @ inflammatory

rdabdn FaRParh$ald BinR e B %ph@fsho-Ek R4ysido H18dnedd rgﬁﬁ TLR4 was identified

useful ness of TLR nodul ati on for vacci ne
agjtlace speepton & alelS. ( Ahsr diggovery; thet &PStishan agenist pf, Hp&«% dliustrates the

ugé%\ggess%@ 91 R8fsdifAion f!)lt vdcém@ %ﬂ%@ﬁ?gﬁ&k&% gmefaﬁ?t(AHé%ﬂno{is Ulevitch,

R agonists can activate neu rop
Rcél | Ngrukeo20000 906:782-78Nd oithis | ot apmttistednibatsewvienalTLR agonists can

o) e d| tion f. tin
aéﬁ% e{eg %h&%ehdis’a%g%t 051 seOSPOBIéI?St ﬁ%}% 3’131 ‘%Vpaé‘g sexgyal types of
eﬂimediatm‘;‘addﬁldﬁﬁo m’gﬁilaﬁhg@roli\fhaﬁ‘dh @ﬂ%p&p’tﬁﬁy\biaiertsinmcll &fpes.

o1 g8ty AR ORATEHEEh e cEIse oA IiB Ay s characterized s

ré¥Bftofs e sihfle eide RNIR found in endosomal compartments and thus thought to be

important for the immune response to viral challenge. Imiquimod, an approved topical anti-

s
iTHR

viral/anti-cancer drug, has recently been described as a TLR7 agonist that has demonstrated
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i nportant for the i mMmune response to viral challenge.

I m qui nod, an approved topical anti- viral/anti-cancer
drug, has recently been described as a TLR7 agoni st
that has denonstrated -3- clinical efficacy in certain
skin disorders (MIler R L., et al., Int. J.

| mmuunopharm 1999, 21:1-14). This snmall nol ecul e drug
has been described as a structural minetic of ssRNA.

clibiceBeffiRacyl inf @ttaid i dbededs \MBOGOR (DU et K., 1€t Smmunopharm. 1999,

ur ope ki ne Network 2000 (Sept.),
.21E1 ‘g)) @@2%?1%11%61%&% 4h Pa%de&%qub%oa steicpBplgimetic of ssRNA.

TLRY Yay Eickt WbdcRbéd @ 20@0?{13% W%ﬁ E:%é&ﬂﬁ@yt lghé’zv‘é}u!o?)c 2000 (Sept.),

infection (Mettinen, , nes ‘an
11@)@;52(3@1) and wgs(x@yldbngcgg@ to bemclgmlwgd with Weesinnap ammtade response
0 n oun [
o PO AR LSR5 55,
( Herﬁﬂcemﬂy, it evas akporfe2 OB ) cedain 1d11ﬂma>qmﬂnoh1&. d&pcti@s having antiviral

s gt Tl LB e i BB renog 319620

Jutkniviyree akc €1002) Mért I;‘nnamoll \B:498). Bidazdgtinb iR ard SRR kydtRstic activators

in ro m4|dtype 10 and MyD88-defi ci ent
of el gl B AHIel Pt BOF BOBTEy UBE miagtsphages Som wildiype

anld "VEEBBY e i it ﬁﬁ:‘é; Hebdbhidbt BDGeiRfy re5drRy! ﬂEEtdn{/B%@azoqmnohnes

. i.nduce tunor necrosis factor (TNF) and interl eukin-12

myiqyimed ang Fesiqrimpd, 4R 84 BNFInBeeotmpT ingoraRis daoyere( T and interleukin-12
(TEq B$ b St atdNFLB OhtyVi i ?cFyﬂehJe g%ﬂ'gﬁt}ﬁt% oxﬁthrough a TLR
al . 0

(2002) Nat . Innun crophages-
(Herrum Hi, et abl d20@) v, InemuipllRY.196+200)0Maotdphage¥ |fRan mice deficient in

dyce t okln response to these
TI?%"P frﬁnﬁ dngggah%ﬁ fl?l%ISaBJISQuCX& T eﬁjra'g{ e, & RRIRS in response to these
mafinqumnqlunemo]lnl erddﬁlonnﬂigatﬁddedzﬁ@.&mﬂﬁtbﬁ nﬁle&%d Msteldef)@lrdlaﬁt: p$tBliferation
i e_activation of intracel]| ular
ofSpighb ¥ e 0 i s vitipo A ot g iEmalng pescadsin Fls rom wildiype

buTL;B? TER79 ece. LUGifERER @ PMAdsYablished ThaRixbRE8sh bMBiman TLR7, but
ressi on of human TLR7, but not TLR2 or TLR4, in

gt SrhrRo i TR ARy ei¢ Kisingsealis pesultyinNRE B activation in response

toaf‘efsiq\ﬂﬁﬁécpn ThE FrRSRe NSFCHemi &S, qﬁ Qo el thaf 1ol Pﬁda%qumolme
Herm et al. thus suggest that ese %%1dazo ut no

compEmép 6t den-aaterah digandst of FILR7i thahdsn Ghdukk Rs‘igna&lag tbegh TLR7.

A SR TH0 ol om0 B . o

N¢t) imieundl. 3:499).al . (2002) Nat. Irmunol 3:499). SUMVARY
OF THE | NVENTI ON L1, i hed herein are
useful for nodul aﬁ}ﬁ"dﬁmfPET @@m 25 vitro
and Tie yonsbsitione Hes@ﬂ'ﬂélDﬁdbrEin%& udefld fori RétiulERg | ithndme responses in
nunbsr of c¢linical appllcﬁ ons,. such_as _in netho

VIFBADE ISP rigcR BRRISTORS Wil wengaaﬂma@noéalunﬁ#lmhcauons such as

in2GhdtMbdsY forl Reehtith NBnditiBhd AAVEHAL Y uRsheat n i
di sorders. Nbr%ﬂ%peglﬁlcal Y, one aspectlgkﬂmﬁ Zotivity, - including

inflapatory angrueimarame disesieound of Formula | - 4- R58 R1
O R\ ore specifically, one aspect of this invention provides a compound of Formula I
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R5b R3 R4 Y NRSC NH2 | and netabolites, solvates,
tautoners, and pharmaceutically acceptable salts and
prodrugs thereof, wherein Y, Rl, R2, R3, R4, RSa,
R5b, and R5c are as defined hereinbelow. 5 The
invention also relates to pharmaceutical conpositions
conprising a conmpound of Forpula | or a solvate,
pharmaceutically acceptable p‘f odrug, netabolite, or
pharmaceutically acceptabl £ sal © thereof. The
i nventive conpounds nay be’tsad al) apt ageously in
- conbination with others k apeutic agents.
Accordingly, this invent
pharmaceutical 10 conpos _cOMprising a
t herapeutical ly effectfve Bnolmtof a conpound of
Formula | or a solvate, phaemaceutNally acceptable
prodrug, netabolite, or pharmaceutically acceptable
salt thereof, in conbinationlwith a second
add"RleRBSIitEd Cso%?e@ttaut '
met hods of no ulzat [ Eme%l’_ﬁ%aeﬂg%ﬁ%re ﬁﬁr{% g |t£ai);{éegﬁtcs and prodrugs
theregh avhiereip Yc%mBr,l%bRg ReG R aend RY aze aﬁedelﬁned(mrasbqlmg

TL R S t
g %‘/ F1 Elg.{rgrgm%tre%oaﬂglraﬁg;cg OﬁgcaY omposhtgogoﬁéglaaﬁﬁl%gd? f:g,mpound of
me@l aitd solyate gharmacenticallyoddcemable prqﬂmm’ meetbolitec ol phigrmaceutically

ta salt thereof. In one aspect, the method
aé%%%tg@ ﬁt%ﬁ‘ - and/ or TLR8-nedi ated i munosti nul atory

Si gnBthe figentHai @mp@u@m mﬁbﬂ bk Ulfsédﬂ QHvANtEbEkBS iTBbARESdR with other
nmodul ati ng .TLR7- a /or - medi at etf
knqv, fheReitie a%aes‘ﬁ cgrd gla ; e@ts IRNSHHPR sAlsny relates to pharmaceutical
cafiibsiiod$ Bdrh ﬁeﬁ dh@é]ly éﬁe‘éh("eg a.tﬁ{)mﬁtof bicSHipQind FRormula I or a
devel opi ng and TLR8- nedi at ed
5q mmbmwt@@ﬂmpcapteblﬁpm ofetgboliteu prpHarmageutically acceptable salt
LB Y e prodrug,
th%ngogg%ﬁ?@ﬂ&{ ﬁlgéﬁ%gdgut I C ﬁqﬁﬁggg%:ﬂc'ept abl e salt
t her Eip mVlﬁIﬁl(EIfﬂ&hﬂlpﬂ@Vléﬁfomﬁhcbds@fmduMﬁhp TLRGF apd/@rtRS-mediated

TLRS- dat Loul atiap Jp the .
sibhiRl, BpRiing' sRadBE o bl B, T R el el i effecive
et dfng camp@.mdl dfi Eh’tmmla i (&Oz[ delvate] phiralteutibylly &Reptable prodrug,
BN by ST LR oo o2 L B
TIRY ol @0 RS- ediaeed mﬁtﬁf&s}tlﬁﬁla&)rﬁ&%bo for exanpl e a |

human, . havi ng or risk of deve |ng said condition
or di&i§imyeptiop @Ghﬁdtyﬂﬂdﬁfmﬁbmlﬂf anq ula@rxg FLEG+ oud/er, TLR8-mediated

iRhARAmulaGon P RALHRGE U&dl%?ééﬁés’ adth fri .‘?. blt? pllga%gﬁluiga'vm%r or at risk of

phar maceut i cal 'y dccépt a

deyrebaping BER Zaniipe TLBMnnedaattedgmmmmaumna compiived ofiBormula I, or a
solvate, pharmaceutically acceptable prodrug, metabolite, or pharmaceutically acceptable salt

thereof, in an amount effective to inhibit or promote TLR7- and/or TLR8-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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-5- This invention further provides nethods of

nmodul ating the i mune system of a manmal, conprising
adm nistering to a mammal a conpound of Forrmula I, or
a solvate, netabolite, pharmaceutically acceptable
prodrug, or pharmaceutically acceptable salt thereof,
in an anount- effective to nodul ate said i nmune system
5 Further provided is a conpdhnd of Formmula I, or a

sol Tafsejnvpitammiothet peavidey metbedpbhModuRtiag ithe) im@fme system of a
arnaceutlcaI&% acceptable sahﬁ thereof faor. use as a

Rl SHBRSITS, SO HIPSIERE AP o RemeRal i (orpsed od Foppila 1, or  solvate,

mégbulite, pRitmacficsldREfasIe brodhik, 8r PRFRLeuttAly ééyl%’léesalt thereof,

. a human, suffering from such di sease or con Ftiron
in Ap agowH GHfketng to gog te$3ie igmuge sxHgBuUnd of Fornula I,

or FyusRv ﬁfo%ldeﬁefsagoé&n{p%g?cf) g@’g’gﬁ% & | ] sggzﬁ%pt %%aceuﬁcally

prodrug, or pharmaceutic
aceqpigbieqgirodiug, qriphanmaspuatically am-eptabla sale thereafifon tisd a3ra rhdfthcament in the

Lt BERE d‘igeastep Gr Pén%?ﬁ)ig ﬁescﬁggd E&Q%L%%a%g%? %)F Ieﬁfﬁnple a human,

herein In a exa
Sllfﬁ:mg fom lsuclddlmsajmrcondihbm Almq:rdbvxdéd i i W3e of pESMpARE of F ormula

its c one nor e, ounds .of Fornul a
Lo 5 SR et sttt P e et e e pimsceutially
acadf;mlaﬂd.lg.lt thére@flaﬁ RO bparfRdh| of a366@PARG For the u§ﬁ:ln‘ént of the diseases

ther may further conprise a second
g‘&ﬂﬂs ISifi 1B WaWPIsion gxampls eckipepn, suffering from such
mgﬁ&&n&ceutlcal agent . Additional advantages and novel
features of this invention shall be set forth in part
i n Thiscinyeniop |f1§l"-h% Arovidgs kitoednapuisingsons dr mnqmammwuhﬂs of Formula I,

i
L e B Y e —
saltdbarendd Ty kitwpay ﬁathsr ccanprfsetamecmr[d\/mmﬁpcmﬁd oQﬂJrﬂihlatlon comprising a

the i nvention may be realized and
se@ch}d}%‘%%%%umn%%ﬁ%t of the instrunentalities,
C omcfdaﬂomhadvmmmdtnbw Feat@dsl ofBliREntRA @Ldlp&l R fofth in part in
ended. cl ai ns. BRI EF DESCRI PTI ON

ol lPipion el o AR B gt SRR st 6Rled i e art upon

exaMERKPR bathe Qolhﬁﬁﬁdr Bpediidaiiddf dP RayPBY fea@bd B Vhe &ga%tlce of the invention.
speC|f|cat|on ITustrate non-limting e of

They, @dyautags of ﬁverwvmon awaytbegenemedmm attawed by means of the
inftRSfentAPtiEO rbonﬁ:ﬁfa‘ﬁ@nst Qofn g&él o eu%'i:ﬂ*lg \&Eﬁ%ﬁlaﬁ% é){om?ed out in the

invention. In the F gures a reactlon
appenfiselairay. the synthesis of conpound 7. Figure 2

shows a reacti Iiﬁfg%flsﬁ’tf Qy. conpound

8. 30 Figure gﬁlﬁows ar eag{:) QF sche ﬁbﬁﬁnﬁéq

sy ntThesicsompanyomgpdrawihgd, 2whibh gier tcérpslatsiShedeit %ﬁ@tszﬁfl a part of the
spec1ﬁca%n iﬁust}'alge? o, Pumqmol e?nb%fimge%t ofu tﬂed przeéslent ?ﬂventlon and together with

the description, serve to explain the pnnc1p1es 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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DETAI LED DESCRI PTION OF THE I NVENTION In certain

aspects, the invention provides conpositions and

nmet hods useful for nodulating TLR7- and/ or

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

of this invention provides a conpound of Formnula I

Rba RLOR2 RGb R3B R4 Y N 5 R5c NH2 | and

net abol i tes, solvates, taut ohfdts, and pharmaceutical |y

accept abl e wmanmnEsomrwg@NtmEmquUN Yis

CF2C¢E3,  CR2CF2 an aryl or_heteroaryl ring

oher; GeTER GRFS] they iRyeiay PEYides compositings apd ahethods useful for

mSﬂhhStiﬂgt TLRY adid? TIRS-MediaRd &i sM&gg mﬁ
sel ected_ from al keny al kyny @% P&: I\I&Z&SMM aspect of this

inygntief REOVidqRe Sompaund| owﬂalkw ) ani no
R6OC( =0) CH=CH2-, SR6 and S02R6, and wherein said aryl
and heteroaryl rings are RFei Bhal srt her
substituted with onegar i ndependent |y
selected fromF, d, C O, alkyl,
het er oal kyl and ArO- ' 4 are
i ndependent |y selected’ NVE: yF al kenyl ,
al kynyl , heteroal kyl, cy d@alkyl Nmycloalkenyl
het erocycl oal kyl , aryl and heteroaryl, wherein sai d
al kyl, al kenyl, alkynyl, hetbroalkyl cycl oal kyl ,

o168, MR8 SHRBNY, o e BLablT B e
pmddgpﬁndmﬁWﬂynﬂelected fromal kyl, al kenyl, alkynyl,
NR6R7, =0).Rp6, =0 ORG,
oc( qéj‘ﬁaéﬁ Céeh%)gﬁﬁéggf ! %8%03531@33 §§wrﬁ3@ said aryl and heteroaryl

Mlﬁ% g}tQh gr'ﬁ _ Ourmgﬁ%rﬁﬁe%ngi;@%eggé ﬁ%ﬁ?ﬁﬁengl alkynyl,

B’é\t%ﬂ%d NRoR m G=OR uNR §@2%Jr, (Cp&s alky l)mym@n s&m(&@GH—CHz- SR°
afPS ORCY £di WherdiRd gmd‘%lﬁ@ 284 ﬂetéﬁ:'a%'l ?ﬁg? Qr%yo?) 15&]1%/' f18hdrSubstituted with

optionally substituted
onen @k Fediel ey wderendendlyf sebaeted| Ky, FalQie nyllF;,, amemcho- alkyl,

CN, OR6, NR6R7, O R6, =0) ORG,
h%%figlﬁga‘%é) ’0) NR6R7, (Cl-06 al Ey(/l );m no,C( 223
@@(m@;@i&eﬁﬂﬁ seledtRBHORRT,, aJlﬁﬂ{&]Eé’iﬂl 3@2}8?] heteroalkyl,
)ﬁég@? c???%{kgn 1&3%5?yc M ell Sated frol;‘n merem said alkyl, alkenyl,

alkym;;llohbth}oblkyby@clmaﬂdyﬁ Wcloaﬂ&hﬁ[ @R edcPalbrYl, a8¥1Y hnd@Mteroaryl are
01;11 glliy su l%tltute v%rthe I02& gra Im%re groups independently selected from alkyl, alkenyl,
alkynyl, F, CL, Br, I, CN, OR®, NR°R’, C(=O)R®, C(=0)OR’, OC(=0)R®, C(=0)NR‘R’, (C:-
Cs alkylyamino, CH;OCH,O-, R°0OC(=0)CH=CH,-, NR°SO,R”, SR® and SO,R®,

or R? and R* together with the atom to which they are attached form a saturated or

partially unsaturated carbocyclic ring, wherein said carbocyclic ring is optionally substituted
with one or more groups independently selected from alkyl, alkenyl, alkynyl, F, Cl, Br, I, CN,
OR’, NRR/, C(=O)R’, C(=0)OR’, OC(=O)R®, C(=O)NR’R’, (C;-Cs alkyl)amino,
CH30CH,0-, R°0C(=0)CH=CH;-, NR°SO,R", SR®and SO;R’; |

R? and R® .are independently selected from H, OR®, NR°R, a /1, 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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al kyl, al kenyl, al kynyl, heteroal kyl, cycl oal kyl,
cycl oal kenyl, heterocycloal kyl, aryl and heteroaryl
are optionally substituted with one or nore groups
i ndependently selected from-7- al kyl, al kenyl,
alkynyl, F, d, Br, I, CN, OR6, NR6R7, C(=0)Re,
( O)CRG oC( O)R6 C(=0) NR6R7, (Cl1-C6 al kyl)am no,
CH3OCH2G-, R60C(=0) CH=CH2-, T\PGSOZR? SR6 and S02RG6;
alRA, alkBRsh, ammlF\s @ar, 81, rlgeper@lnﬁtrhuﬁm“l, chﬁ hd@EO)dw OC(=O)RS,

F, CHF2 or_ CF3; nd
C%@Bﬁéﬁ% e edCHsRED- %99( Pk&lgh RRESO,R", SRS and
s@jgeéynyl, heteroal kyl, cycloalkyl, cycloal kenyl
heteroc%?;l oal kyl , aryl and heteroaryl wherein said
| Ky Tl laadyR-, arean@qmydentlméi dr. ¢4l Byll Obdec IGFa| KYLE, CHF; or CF3;
afycl oal kenyl, heterocycloal kyl, aryl and heteroaryl
are optl onal | y substituted with one or nore groups

i ndeemueRt hye mdtreatiolyf sebvtedl froth , Hahlkginwlkenyll) alkynyl, heteroalkyl,

@oﬁﬁy&gclownyb)kﬁéém@(ﬂ%h% an?@%ter%nglv%fe}%ﬁqlﬁ &lkyl alkenyl,

allni3 OChEEdoalk 6 @5 Iaalk it Héyioalke VRO BeRRéy c1SiRRy1a I'ﬁylsgx?d?@eteroaryl are
and R7 taogether with the atomto which are
OPAHQ&@&%%V& RUPLIGE S‘iouP%thPPe&Fi‘F%ﬂYLﬁ%e&tedr%Qfé@H@l alkenyl,

alk@iyB R @ICHI, ¢, CNORS WIRIET 0(=BRY, @@J(ﬁogey@@;o)kg N&=DINRR’, (C,-

optl onal |y substltutﬁed vvlth one or  nor rod

Cs slldrampe 0 CEh PR &ﬂJ(FDMHaCHyLNRﬂ% SR amcks@m,

EIZ( qcr))lgg‘iudcﬂz S%ﬁ%la@ m% fhng_% %?e atts vﬁ%@%@ saturated or

PﬁRﬁ H@t@lﬂ&@m@wmcmmheﬁﬁﬁsmuetﬁﬁmc ring mqrttoaamy substituted

cer a{n[r:lggrte élrp R gen%fg%?' a%gi ﬁaacn@@d%?r@?e%wyh ClL Br, I, CN,
OR{,dNR®, TRt at(ﬁoa@h&dlam(ﬁmkﬁf qaomwpo@q;sofml)mmo,

cHESE ot e T SRR S s o =

eﬂbomloeﬁﬂhémb&ﬁmbﬁtseRhN3andR4Ei%reE@H pdi ment s of
sai d corrpound of For rr;dl a,l, RZ is NR6R/. In certain
e b ol SHEHR smbrimsptg. K7, By end Rfapeengb Aydrpeen. al kyl

h ik .
??4%?2?&1%@@/% 4C) gtlskﬁ Saﬁ@tc%g(?‘%ﬂlazl) ar e gg?{z ' ORG Rén certain

erbefimynts,Re i§ dlkpdpaishent] 9C)alky1 elntparticujar epiodiments, R is ethyl.

gﬂfc@% e?n%z@man&%%@a @oﬁgﬁ&q'oﬁ ”}ﬁlm?f R Rg&r MR

emh(brbnisnte,rﬁ snd BAam mdqpbndeatlg H;alkyl, slichdis Vi -60)20y: @ RSteroalkyl, such

S{fERente ST St lidiopogimis £ e seinggpenconty .

ethel, prippl, MH;EUHEEJQII-Q R6 and R7 are independently H or
al kyl , such % - 60C) al kyI In certain other
enb R@meaﬁcf’fﬁ?l tce&@pw@rof»ﬁomukaﬂew efybgaph as phenyl. In

c@tam:hpodmrﬁb shidaryias §u&hﬁ§&f‘\‘§ﬁh CoaRe, defl LR1BEL B

30 azacycl oal kyl %ﬁn ¢ SU h as pyrrolidi nyI (FO)pheny].
befaqrgap_negm m(ﬁ rig NR & 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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said conmpound of Fornmula I, Y is CF2CF3. The term

"al kyl" as used herein refers to a saturated |inear or
branched-chai n nonoval ent hydrocarbon radi cal having
one to twelve, including one to ten carbon atons, one
5 to six carbon atons and one to four carbon atonmns,
wherein the alkyl radical may¥-be optionally

tated i ndependently with one or nore

suly uents desc |bed bel gy anpl es of al kyl

0 al s |ncI ‘ 012 h @ bon rml eties such as,
jut not I| e et hyl (Et,
- &eop (n PrNH n- propyl CH2CH2CH3),

opyl ,(l I - poropyl, -CH(CH3) 2), 1-butyl (n:Bu,

0 s SRR B AN Y b

- CH(I(EHSt);ﬁ‘irIZlﬁH@]" tas'zlauam rmyfmﬁzrffmpw a( $atiBhted t1idapt 36& 'branched-chain
- - pen n- pen CH2 CH2 CH2 CH2 CH3
m%c&%lg {hy)d.’to qugﬁpﬁi%/ b 3/0 txgelv‘fg éllaﬂh}qmg one to ten carbon atoms, one

to 6 Ghl(b@hl%%)a&h &t Bl OHrbodr dithy i
03mmst hyl - 2- but i t( CH( CH3) CH( CHS) 2) %—%Wgy ‘ge pptionally
su? 2yith onenest g substitupgtsyd jescribed beiow. Examples of alkyl

ra&chexyl & J%{“)&iisarboll %%Més s&%@%??%%%%ﬂ (Me, -CH),

otiyl GHGCHOIBIGE 3. CHpem CHB)Pr, nbromstth yCHZCHATH,Y,| 2-propyl (i-Pr, i-propyl,

C%‘@ﬁéﬁ@f%ﬁ?%%%&%? f@%ﬁ#ﬁ&@%@%%wﬂ 1-propyl (i-Bu, i-butyl,

-CHa CH(WHZ) CHB G (SHEY, 2)butyd- -@I(CHE)C%DEBI Ql-methyl-Z—propyl (t-Bu, t-butyl,

AR oy BN Lot e, >

pehityC( CHEERCHLCHB) ) | 2?me?chﬂLmt§nyl - ZC@FI%%CHzCHg)r 3-methyl-2-butyl |

)3,_ 1-h d |l -
05%(%@'@%5 'C%%?)er S %‘E‘e@?’ﬁ%&ﬁ’ﬂ agr (-@Haagl (@h¥)n  2-methyl-1-butyl
(- GHM@PEﬁHz@EB ocar bq[hex?lad' Cal( @ﬁ‘@l@&%—%ﬁ@%{}ﬁo %,n d 2-hexyl

carbon atons, 1 ncludin Wo to SsI X car

(GRS HC B CFpEFbbn 3aheémls (-€HCH1CHHEH, Chh€Hgu h2-methyl-2-pentyl

S e S Sty L T o

(CHHNSH)CHEH)wher é-lnmﬂn}ﬂé lﬁnm ny¢C(CHL)(@CH,CHIRY, bﬁmethyl—:»-pentyl

ORI AR LR BOCEREIP SR D008 95 BLE 1y

(-@H@Eﬂ@fhﬁvﬂmgptybbﬁd 1-66@1 trans" orientations, or
aItE[r nativel orientations. The term

SfyFmm | ﬁﬁ‘?’&?’de?fg‘fsl 1 ¢ : linger ¢t branchedtchiginy mongvafeat dydrocarbon
radiGal ShakinB &35 16 rlObfaf%ﬁm?&nmﬂﬁMﬁﬁce Bko W%&c&gﬁfoﬁoa%rﬁsa%@cﬁvo to four

of two to twelve carbon atons, inclu
capbon oMt st leagh opg dgpble @Qnﬂbmdamdﬁd%arbut ist nas limitefdotey ethenyl,

%iéh?p - 134815, ggﬂ:ﬁg Bhfld 1-@1Ex It’)-%ﬂ L arde 51[(4: RlE&9Rd alkenyl radical

ampl es | nc ut are
may be optionally substituted mdependently 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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limted to, ethynyl, propynyl, butynyl, pentyn-2-yl
and the |ike, wherein the al kenyl radical nay be
optionally substituted i ndependently with one or nore
substituents descri bed herein. The terns "carbocycle,"
"carbocyclyl,” or "cycloal kyl". are used
|nterchangeably herein-and refer to saturated or
partially unsaturated cycllcshydrocarbon radi cal

hmeedumgetﬁyn;m propydyt, emtyingl, pestyn-2-ylambGhe Hke)Mherdih elellici radicat
from gtencrbo ons and fromthree to siXx
;lg'nsg s d g&gp}gg} g or npq;@ pqhg’@@ents described herein.

”anwciehﬁs aBé}b&S%héc'y Wattfoct@y19 or Pt aaEed used interchangeably
trlcycllc) cycloalkyl structures, ereln

hepsi ) Eafir o SpTRid AreRaTtAlY ivapRintaled; aveli/bivirecarbomt radisalduving from
thi3E PRl A dridort HISAL, q{uf}ﬁcﬁﬁv £l RALKY ker cﬂ?q%q a]ttﬂ%ﬁ and from three to six

saturated or parti hsat ur at ed
cathon @tansy cThraiekryI"C)rCilancybrmdudarmbncayclineazﬁercybhd (e@, bicyclic and

tri&ﬁ[??l g%b%lg%ﬁ'{l glgljre%walere inJ% Ou%ﬁ{y;e? {cggﬂcgﬂgﬁtﬂﬁ ona le include a

satnyat¢d bE)ppi't],all){] amszituﬂatterlt qiyl;loakyﬂ firdad Tbl ak@atutheﬁ)@ﬂ pﬁ'tlally unsaturated
€S ha 0 ri arrangea as

cygl%alg‘y]gédmger[o&y%?a]k}[l 3’“‘§] or %arg} of et[ag)ag]l Wst%ﬁlg@?s of cycloalkyl

gr@lipslﬁcl’udélgblﬁt 28R IHERICR, @ §cl@pﬂ@bﬁy @y Elobiity1Blcy@bpenfl; €clohexyl,
cyg%ﬁ em or as bridged systens suc

e 5{1@&? e &Wah"e Cafb%’yk?ﬁ dpye 7. tQ]lacrtrww@omamslg arranged as a
b1@cfd’ 53 ? % ﬁ]%%ggesn I@ﬁ 6§ LD hﬁ& jagmé apfgﬂégatals %nb%)lc}/o [5.6] or

substitu at one or
(6 I§2§$¢Iﬂmra9élt§1d|§ sxsremsﬁuvh ahbickielof2. lﬂhcp;arsu bmyclb[lehi]sctane and

C |
SRS 2OAAE S o HE B 02y MRSty ot o o
moye csukz&tltuminie pesitiestwith orsel entre ehtfstlma’ntﬁi]ieﬁﬁbai Ieréin. ShckBycloalkyl
nitro, amno

gr?a:llﬂjﬁgl)é b0y o%}aﬂ%sgefﬁ% Xdy H}ﬁ)@no Wlﬁ,yq)ng,ﬁrrfgore &oyns independently
se&lc’teﬂf‘fyﬂm CdzChiky| Kym{lalkogl mg@gl Bdrky, cysab; Sro, amino, mono(C;-

| k
5@%@‘3 o%(gl@}ﬁéfmelcﬁg kgl Gors alkpayl, Cza:s haloalkyl, Cr-Cs

ha@s’al@x&yl ap(EleSakAl KY nondfts- é&lﬂﬂfl&tﬁiﬁ% cﬁaé and  di(Ci-
fers to a partially unsaturated cyclic ocarbon
Cﬁr)%}’lé@mo(ﬁagﬁ)ﬂ%‘ﬁromthree to ten car bon atorrB

I nclyygi ﬂnan ¢R (bR Xa .
at | east one E: bond Wi he car %lcrh grbon radical
hayingrirorh dhree t;aﬂek y?BI'bOII eibmssmtludmgtfwnaﬂneb ﬂmsneairbcmr atoms and having

[ 5 hydrocarbon radical of
atkl)J m%ﬁg\/\g‘ﬁ?’gg%ar on n?%??’&?ncl uding fromone to six
car bitre &rmnthetaoalkflr Qﬁfeﬁsna) tsatufaddd li@edrbemn bAheHsd-chain monovalent
er i n a%fle st one agg)carbon atonms is replaced
é’n Tadieal o 206 M9 E%‘i 0t fierRs. Npelpding from Oflfrfé six carbon atoms

aﬂd’fﬂii’nﬁ bie fofi&nfc%ﬂioﬁ&konigiWhQ@m%t CRAERAR of AlicEBbn Boms is replaced with a
heteroatom rad| cal t‘é X t he heteroatom may appear in
@n

hefereatam figfestedrirgm N, B Vhrgeindle eadigal mayhhs a carbon radical or
he'?&&zﬁf:ﬂ%h&%él (f @dfhe tef&ﬁ%mbﬁal%&g; %gﬂ %mfcﬂ{%s(gr a% H894 of the radical).

I n ependent one oOr
Thte beteroglky] hedleal nmayrlrbe oponaliyh entsstioud dk ydepandemilyp adthesne or more

Su'%%;[et er ocygﬁﬂgeat %@Rl lﬁ;ﬁe :ﬂggﬂﬁc gc"l" %ggmﬁaéfeéra&f)@ A heteroalkoxy

radicals.used |nterchangeably herein and refer to a
sat gf.hat egl rt| al Ilgaul(Jers,at lﬂ ated car bogycl i ¢ radj cal

eterocyc eterocycle" "hetercyclyl” are -used

mterchangeably herein and refer to a saturated or partially unsaturated carbocyclic radical of 3

I
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-10- to 8 ring atons in which at | east one ring atom
is a heteroatom sel ected fromnitrogen, oxygen and
sul fur, the remaining ring atons being C, where one or
nore ring atons may be optionally substituted

i ndependently with one or nore substituents descri bed
bel ow. The radical may be a carbon radical or

het eroat om radi cal . The ternﬂ@heterocycle i ncludes 5

tol 3k A6 CinGatli oM NeastlhiR dforh W 4 RéroAtbml selded freeealtrogen, oxygen
ring systems which include a heterocycle fused to an

i e gepaing: pag ért%%/ EFiBg| Gy Whergj ang prENQuRgipg atoms may be
ogtﬁqagaklﬁ)sﬂmﬁaqnmﬁkﬁde%y Glith oh el SﬁJré sﬁu&m%smﬂeﬁ below. The

aromati c or heteroaronatic rings. es of
rafliselemor yhel| @ ribph redipgdsor heteroatde, raglmal aTIE teomn THeteirgoydle" includes

T T T R T

fuset tca by droptatic cgwupa n yHﬁtemcpdoalkiylh @Jsolificiodespiadicdalsowhere heterocycle

t.hi | ' .
b I T ————
inoldBPi er iagd nybt, akahny, , ﬁyﬁbﬁ@@ﬂ)ﬂ tet%?&@ﬂiréh&lld ?'drofuranyl

I n

dlaze t hi azepi nyl , - tetrahydropyri
‘?‘%‘F?ﬂyl terdydAey Iy hy ﬂfhyﬂwwapﬂw tevmdﬁgﬁ&mwanyl piperidino,

m@iﬁh@ﬂﬁ@%bmo?ﬁh@liﬁ@}’ﬂnoxalbl 3% gbﬁm&la%fnopﬁwa%ﬂ | B¥kdiny], oxetanyl,
dlthlanyl, di't hi ol'anyl , ydr opy

thistanydihomepipetidinyl, meayloﬂmpanxlt oxazepmvl diazepinyl, thiazepinyl, 1,2.3,6-

teg'_ a)?ig@:%yglyiggrﬁ g ]ﬁ?ﬂ%%ﬁgﬂ),(g | ’oll.gﬁ'l gﬂ{)ﬁﬁ};l,dﬁﬁ)ﬂyranyl, 4H-pyranyl, dioxanyl,

léMO@éwl ,0 I[ Wxazoﬁ.]ljlde ptdahglahyl, gzﬂéthio@ngl, 0 I[ dh@ir@pshrenydny dihydrothienyl,

1 Qly ulnpel 1,.z1 .and .N-pyr.. ure Ir

T A N L S A

aihhfclyéib[ﬂ m]:le%fhﬂ’é f orabigpdlo[g.2.2jhetaps], 3%1&36@.511 q&lﬂolsi@r? délﬁﬁ\l—pyndyl
oups. | i sted abo ached o ache

ulifiar SPEQ,EPICTR ﬂﬁoaﬁgﬂ it e i e e, oy i | Lascforegoing

gfdudnap uérmh FroiBihe u%k’ Ki5t0d abov¥] mﬁ%@ttaﬁﬁ&ﬁ@or X-attached where such

pyrrol-3-yl (Cattac (%ﬂ Furt her’, group derived

ig Pféﬁhblem 1352%% CRrefy ZIOHD | Mz%?mmywle(rmzbe parrrplabub@)l-attached) or
pProll 3 0RZ Ml acRsdy. Fﬁﬁi@tég\rotﬂ B W rived it CZL?E%L% E s be 1médazol 1-yl (N-

eterocyclic group wher&in 2 ring
atiadheqd)i qru.mg@zw-?(- @x@ta@h@i)) i exainple 6fx heterocyclic group wherein 2 ring

0 I r.0 ycle r,ou
cfipdi HHEPae SBERARE bl bk (OF mdleR P S BB bt The
hetarcopale @roupsrlereis Lalmsum!iub’smhted @O a5 tspartifedy shbstm&ted (im&me or more

rou For,. exanpl e,. such heterocycl u
sttty POt St Tirioh® oS For SHate, bk Bigmercis graups may be
officHaN$ subtlRpRNCiE) thyexal E&g bdorfh&@8ofdups &d@ﬁerﬂhﬁﬂ@ selected from C;-
Cl - Co alkox hal o ydr oxy, cyano, nitro, am no
R} SAIORT DL ELRn IR, AR, Tono@s Coalkstamino,

bK@MUIa%n@CQbKYMén&C@ﬁ -E ah@lnﬂaldﬁydlg notbafi§1, C,-C¢ haloalkoxy,

hal oal ko am no( C
)g%y m@p%%@.@lampz@]k@@aﬂ@ﬂ or d1(C1-C.s)alkylammo(Cl-Cs)alkyl
di ( G[hé:@rfﬁl %nov (tcS:]d n?@rlo% e tyzjubm 12 c%h@ cagpavmg a single

refers to a ent arona Ic Carbocy c Fc ra
ring\(e.gg phemsilh giudtiple irings (g9 b;phpi}é)ﬂ y)lr )nulurp]é t:omleaserdl 1S in which at

lé{fﬁ‘f A isI aég%‘fm rgévv g’%%l ¢ Iaﬁxoero Sedhtlixyln %%c \MH {:shoptionally
sﬁbsﬁtﬁe%ﬁt@bﬁﬁ&yﬂbﬁ%ﬁﬂnﬁbﬂ& mﬂ@@ﬁﬂéﬁﬂ& seledtéd FromMirGRarhBle, halogen,
opt| ﬂ bstl ted with one or nore substituents

@3@ de ‘ff| idperamethy mars dietezoganhangd hydigkpgen,
Iomer al kyl , Iomer al koxy, trifluoronethyl, aryl,
het er oar yl and hydr oxy.
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-11- The term"heteroaryl" refers to a nonoval ent
aromatic radical of 5-, 6-, or 7 nmenbered nenbered
rings and includes fused ring systens (at |east one of
which is aromatic) of 5-10 atons containing at | east
one and up to four heteroatons selected fromnitrogen,
oxygen, and sulfur. Exanple of heteroaryl groups are

pyridin i mdazolyl, pyrim Ui nyl, pyrazolyl, 5
tri d28l %Im "Bterpariy Irefetsetor azmbgdv;alehu raydmatichraan:‘ﬁl of 5-, 6-, or 7-.

a so hi a
m%éﬁréif%iz a&&lﬁéoﬁ& f?{ged rﬁ% séi ﬁ%li; (zﬁg}?as P#Fd%f Xy%ch is aromatic) of 5-10
atmthtzqnmlmlsg atl Iydst ohreaxbipﬂro&hw heteRoal6iad tdlbted from GRERYeY | oxygen, and

I t hal azi ny| yr| azinyl, triazinyl,
sultll I SO nélqppﬁ\é ?q ﬂ ot LﬁI? bela%liif’azi’ﬁly pyrimidinyl, pyrazolyl,
tnazalyi,z phylklnylt hd:t&db@l,ofm‘ﬂ'l ﬁl&ﬂy@dis@}?aQBIXrl thfa%&lg olyl isothiazolyl,

of ura rlyl benzot hi opheny bénzot
pyggﬁr f‘?ﬁf iSeqRelisy}, nyadolyl yibavsimidanglyl, benzofuranyl cinnolinyl,
md&@lm, hﬁiﬂd)liﬂu[}él' phﬁEHQZlB %Yiﬁéz% 1Y briazi 1%%%)1%18%{1'1? ﬁte?ﬁﬁg%l purinyl,

a al so |nc ude in the co e o
oX 9@1 afippolgy gi;azz@bé thtﬁdtaildmlalfwlyzmmbbtmzdﬁmmfhnw tobnteophenyl,

belS S t ndent | el ected f m f or

BB 1 A0 S SR NS B e o,

Spgpytpmemtam alap yahcludsed dwilthyial ltlu:xgcopeT hﬁt}:ﬁﬁdéﬁmﬁtﬁi OH@{éroa.ryl groups are
br oni ne and i odi ne.

OpglﬁMI?Zrﬁ%Eﬁtg%gu%thr %Iber J& A0E éu@stltigntq r}n%@ﬁ@}eaq:ly gelgsted from, for

exmaplledmskog&n,l 1wexeﬂkﬂylowéﬂm¢>¢y0ﬁma1@n%ﬂ h&@brobf® an
unds ,of. Fornmul a | be optionally substltﬁ ol
& 1R ﬁ%‘P%ens a@g?qetlﬁéﬂ?gn Psostipg. eBlogne, snd sadineuent s

sw (Tab ke2m "bg" pagespof this i nvent| on include, but
are not limted to, oxo, hal ogen, cyan, nitro,
trifp Bal‘lretflﬁwm%l rflme%?smmmmyal groups [ofi cblnm¢mm1kmws, of Formula I

ma?,'Zl:bedc% 1onm§ ﬁ%ﬁg%ﬁ%yg %ﬁsﬁ%% I&z\;%n%es Iﬁﬁﬁlbstlt%pgs suitable
fOICPl@PNRS of dhys mnhm[)@«hhd)el,\lﬁhﬁrﬁ noORmitedrty] oxd) qia@dg@ﬁr Wano nitro,

| |
RSO, BTG ond S SR s QR somere, o
-C((mggg,ef@@(.ﬁ)f{y NR”@I(@)OR' hleRm(@aR kyt omkoaJka NR"C(O)NR",

al . alk [ kyn
tbgﬁgmﬁ 7 tg g’gy yé%’ﬂvlt g rqaﬁylﬁlksle ahetazecyclyl, and
hetmi’c&ydylai@l Ovhef® RE R"aadidClQ'" %reaih&ﬁéﬁ&%ﬂ%'r L gﬁe?éﬁﬁé?iﬂylt Bycloalkyl,

e stit ent attached to a s
he?f%ga ﬂ@e?ﬂg‘ﬁ(& v} arvé eistageardd 25 to be terni nal
and it fzetol B undeBEH 13 if Bhsthr e ARSLIRTE %ﬁtngi)ore ftgdicals are used in

attached to the structure 1 n question.
SUGSRERAN e dedipe &pupsERyt aﬂﬂ@hstd tad stnshat, tthe firstindroed fadical is considered

to ?g ﬁ%@ﬁﬂm 2‘“ g o %EE 'hlhlﬁgde 2 dl1 on lsn%%Ps‘lég?é 38 }u oﬂ@cg"rd fpothg structure in

quessippmEhysi for cm;de,sm asylaliy] radiog) duatdehedas tHe@RERAT 8 gREstion by the
aﬂ(ﬁ‘l{%%g}?ed as individual (R)- or (S)-stereoi soners or as

30 thereof. Unless indicated otherw se, the
des@Thé pérpounds ofrehid iﬁgexﬁfonan@%o*sée‘éé%&r oﬁﬁ&goﬁ‘éﬂgﬂ gmt %ﬁters such
C

ﬁeCIfIC{h andclalrrslsmtene toiIn
CO

Fané’ﬁ%d(“ﬁ # individpeldRer & (Siristerasisomers or as mixtures

thef@Ee Nirlesd indXf@ Wth t hRr AV
i nvent i osn al sao i ncﬁ%lsgsﬁ? &Q&Ipuﬁﬁspﬁgﬁﬂg ofa };apﬂl&ﬂar 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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i soners, including diastereonmeric m xtures, pure
di astereoners and pure enantioners of the -12- Fornul a
|. Diastereoneric mxtures can be separated into their
i ndi vi dual diastereoners on the basis of their
physi cal chem cal differences by nethods known to
those skilled in the art; faqr exanple, by
chr omat ogr aphy or fractlonallcrystalllzatlon
FEmalatk. damstsreomnn&ammenarcaﬁ bel sepayat@Ditue their18ditidBal diastereomers on

| [ xt n dlas ere rlc m xture b
B b S LR o o P o e
for exgagld) by (cﬂrcﬂnato@hﬂﬁ@' DactiSiP @fﬁjéaﬂlﬁg.u&ﬂ‘ eEQ%#%ﬁlgfse eSseparated

and converting (e.g., hydrolyzing) the in
by PARYERg fhe caany Hteﬁ ém?SB‘Ff‘r @%@@néﬁaﬁgrepmp@c meimire by reaction with an

aPEﬂ%ﬂaﬂggaiﬁ??‘l }Q%E?ﬁéoggmsgﬁeﬁaée gﬁt erfs% %}?ragfxng 3‘; I11'.1as9ereomers and

cogyeting dheni bxdrglyang) tlhve indiyidualt diesterwbmstsete dhes @dBEsponding pure
enjrﬁt?ony@é | Em(ﬁégler&&ntaﬂ% %2 gag b}dfluss%fb)l g 8?#1—3}?1[4% aglumixoMethods

of "Advanc gani c

fome(ﬂqtermmhhonmf syreanhdmBmysand I‘s‘M\se)fan’aﬁon 408 2peoisbiteds hge well known
ereochem stry

ruct .. shawn .h ere. the s of
in U BRAROR AP Rt 4 A RIS R ety 4 piton, 1
Mmtch;Jehn %mgrasd 8oss, et vorkl wogyl and i ncluded as the
th venti on. \Were stereochemstry is
s p e %"‘B‘Vreé SE‘B’V‘? Eer%dﬁ%e% the fiszepchemishe of apy pasigular ehjiral atom
is 8ot Padifitd Med all GRIA Ji Drtledd alr@ Qontérﬁﬁgtea Pﬁ‘cﬁ e QLSRN tﬁg n@mpou%ds of the

. SO speC|f|ed and defi ned st er eol
ingengion. 5 Wherpasierpeshemistry ubmeauﬁted bb’ Iawotld sedgd or dashed lme representing a

paPicR2 bR i ol Pfer Rt s@é}&ﬁéc?xgeq a@%u%gg g%&" ?nodo%&;%; h g ¢

racemi c mxture using a
di ash singlesrevisosieng.gopt emhbmexasahsmﬁual}ys@ée\/dfn@ sﬁ&%&bﬁler may be

e .St er eochem strv
otptddChy fesorih ViRl rechnas SRR 1SeXh Fefq sugBg, formation of
dmménmdrk esing Gpticklly act(v]z Yo)vink adeftsqQEBEIOR! and Wilen, S. Stereochemzstrv

3(3 83- 30 t f chi I
of R Gornah o R S Sepdrd ﬁawgﬁé;kbaéa?ﬂa?ﬁwlﬂgﬁer C.H,
(1878) 5 UCAehbRgAE 1 IRJ): 28333362?‘3“ P@Q:enﬁcl)fmf(t‘afe@%f' Qfiraf gomgo%yds of the

ionic, diastereoneric salts with chiral npoun

in¥entign Seq Bf, sqppratsdaand; isplated by sy amtabieme@nd, mcludmgeﬁ) formation of
iofife! fRdSreorhedic aRY m'cﬁﬂalogon?ybﬂrﬁs%a%%%t%r % gF.aﬁ {CRystallization

with chiral derivatizin eagents
orgpien Eetoder €) fomatioone rcbasmolmbnbha)mpuuads with chiral derivatizing

e separati on.of
BB REAIR O ufhtoRon PR Boulidt i B ave weeizems, nd )
sepﬂ:remn aflthe aibstantmﬂytpumm endl€heBeered¥onrsitdc 8P eh@ichird] ¥onditions.

SRR SRt taloh Dl Ve A oy, Uingr W, Wainer, B4,

Mmetlmmkkéﬂ,]nc qﬂea,sY@m(qwgay)l c salts can be f ormed by
rea on of enanti omeri cal l pure chiral bases such
Eﬁ_qﬁls{ Wgthoé @) nihﬁgere%ﬁé(d? thean kg foy@mh priegaction of enantiomerically

pLﬁ’e ”@Eﬂh‘l' Hhsds Qﬁﬁﬁyéset l!ﬁ'ﬁ!:lﬁén M’g[&ﬁﬁ%‘ ne)sua,% t’he o.-methyl-B-

like with asymretric conpou ng aci d
PhFEDﬂ%thYléma‘lel ﬁaylph@amhlehmdahfbhkg/ Iviith @@mntheaiudcstpdu@id Bearing acidic

fufi& s} t i nduced to

se{)’g?l%a f! v SRR 3§}§t HFPRE 1 i ciaSaraunetic sas may be
indieed ma!;e:pgrafepﬂiwﬁadf@hal&&jmﬂﬁidn@ﬂ o®fionic chromatography. For separation of -
the optical isomers of amino compounds, addition of chiral carboxylic or sulfonic acids, such

y.
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the optical isoners of am no conpounds, addition of
chiral carboxylic or sulfonic acids, such 13 as
canphorsul fonic acid, tartaric acid, mandelic acid, or
lactic acid can result in formation of the
di astereoneric salts. Alternatively, by nethod (2),
the substrate to be resolved js reacted with one
enanti oner of a chiral conpod dto forma
as @p@gh@p@ﬁm gogd, pexiaric qEid, mantieWt laeid, orSacticacid can result in formatlon of

' Fh&L ry of Organi c Conpounds", John Wley &
theSons r@ aig 322). Diast ereomsrl c conpounds

can Aﬁterﬂamvelyd bbymetﬁé@t(ﬂﬁ Otha SYUSRAE |16 SOTRENRESS Webdled with one
ant| 0 y pur hiral deriyvatizing reagents,

ntfré ﬁﬁl HE‘]‘RO\‘}%‘fthegormf & t?omync srava (Bt japd Wilen, .

"S&Eeobh@nﬁtﬁséﬁ()@%ﬁ! @o%@uﬁﬁédr 9{)1%3'\7%%1&;3 ég{ leld &Ji‘c RYE p. 322).

.or enriched enanti oner. ermni
Digierpeuaericy rompgundsy ean &s Med g bE hieactinge &ak}emm;etnf: Obompounds with

T R e T —
seRasgtion oféhﬁéxaﬁtgwymea antl thiyftolysisotoetitid| theo pas \or eafeedte@antiomer. A

Chem . .47: 4165 of the
w2 3500 b AL b e « meni
esﬂehslch rae ¢ meathyt cibreforindte A tBPHRORE bE basENAFMNIbPABELster o&—methoxy-

stere rs St abl e di astereomers of atropi someric

(HBWE ElPFnﬁ]eaceﬁa@p@?Cé’fbeIH aH82) doOm &theiny 47rél@ﬁ3j of the racemic
mlﬁ‘ﬁge T ENGC LRy AR QAR .0 Hﬁ%&qre]g te:: g\fn? nafgg;nsomenc

15 Separation o at I opi omerl C nap t
eninoIEEy 06 ﬂpiyereosyrsnesnbu dﬁ$t¢reamefsa@ﬁ%m®1§a§hjéhb| r®mPbunds can be

t h t phy
s AT ERARES Gl Gy S e diwn mtiods o
se}@m‘t@nabf)gtraph@tne(ﬁwﬁ%tﬁw-lsﬂ) mh@mgala (0. 96/@1@@?‘3%%%&0(1 (3), a
ra HaI(I: [mkl Ckanot o, 1990 . of Chromato
Ejincs ?‘7‘%@"7@? ‘%r?P?‘l?HH’&fso?anpb? |SFI?aé%¥ed & eﬁhrqmﬁmrsphyamuh@ a chiral

tacld §eS (@frdp ooy taer
e 0 ! B9 99 A ] o o

OBp tPkaznotg, d1 30 dn oéﬁ?&rqmtegn §13:37CB78)i sEnnchad or purified

en@fifdidetOthnt 1 GAFRANAS, g%ethﬁfs 1504 %"?J@Unﬁufshhgt ﬁlfaglﬁlﬁecules with

al so |ncludes sol vate ar maceu
asYmBefrig ggr Op Bterrasichag Qmicalyoauon wed ¢mn1hiﬁdichio€§in

sol vt g accept.abl e salts of
SUC hﬁlc a n‘p ac n%’ we ¢ %&ﬁgl%?rgéllaef YSE fiRyeatien, alsy mncludes solvates,
phargyrainally afceptabiz pmdi'lgs,\Aplhdlmlnmledlly{TQ&};dﬁJe S@Etﬁ%ﬂﬁes &glvates, and
ca cceptabl e prodrug” is
%B%‘gﬁp}#ggﬁ actcﬁ%tgbq @%Bg ﬁ{?’é‘P%/‘é‘% Sunder physi ol ogi cal
con ﬂht iteras "olvaly refetsvidl atShgprédatd bea SRAGILd %ﬁh CRERRYAG solvent

g a pharmaceutically acceptable salt such
R o] Sund Prodrugs incl ude conpounds wher ein an ani no

aCl (A "phﬁﬁhdébl&lca@f a&eﬁ%lé’ ?m}ﬁrﬁd Gs g'&@ﬂn@m&d that % agf "he e cogﬁerted under

, three or fou no acld resi
Phlé%‘?}agléﬂtqoyalpemwdnym}velygh tg rﬂleeapcciﬁeab comp?duﬂd ob anglph@maceutically

acdep@B61eAHING sud¥ HoRpbu. ?’%M Ik fa8¢ compounds wherein an amino acid
residue, or a polypeptide chain of two or more (e. g., two, three 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 inchude 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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group of conpounds of the present invention. The am no
acid residues include but are not limted to the 20
natural ly occurring am no acids commonly desi gnated by
three letter synbols and al so includes phosphoseri ne,
phosphot hr eoni ne, phosphotyrosi ne, 4 -14-
hydr oxyprol i ne, hydroxyl ysi ne, denbsi ne, isodenosine,
ganma- car boxygl ut amat e, hi ppdfrc acid,
hydlctxgypsedine;i Indipd:eRineatanostle, Gsoaéhsin tedtdniEe ippuri
1.2 gPA-te%r@hydrois quinoline-3-carboxy|ié#bgggﬁ?nmm’hqmunc
3k ficlby faindple- - eabr e peld, satike Hyd.hidetratydrisoquinoline-3-carboxylic
acitr il BmiRet i Ney.. . in j C [ .
Qiryﬁ?}ine, ho§§§$§?ﬁiﬁ%?gﬁg%§§€?¥%e?8ﬁ%¥%§|f%ﬁaﬂ?WE’ gamma-

apyRebItEIG e isidy | FiEHlRa| deimasystpineny hgingssrine, methyl-alanine, para-

[ 50S| t.hi.oni ne s.ul f one. and
DL Ao, PRom AYER o bend R B gt Gl pulfone and
teﬂmuﬁlglﬂmt P&]ﬁcﬂlaﬂcd:}ud@leahaf qmnhugh Hjoﬂ]ﬁisdiﬁﬁéﬂﬁbh andluc}e_ a compound of
| to..a S te residue of a valine
A A PSR £ BlesphaL S el e 1 2

enc ohjibient tygesrof i prodrage ere dlse@neatihieded FOf WP Hee carboxyl
be deriv s am des qr al kyl esters. As another

ti.zed
BRYDS FRR e ad&%ﬁ%&?fﬁ asapides of alkyl ggtersn\Asanogher example,siomgounds of this

infértion RyApANYg GO UREFoRRYroREs HBY bY ALiivRdedSs HoRHLYES o Wverting the
b onverting the hydroxy group 1nto gr oups suc as,” bu ©

YHERXY| $QHP JBIOt FOUPH §48hes: dub $1vk dimited nios pbesphateegster, hemisuccinate,
Qi Tath Al .

phgigphor yl Jﬁ%m@ﬁﬁé’fi}‘gg’ﬁy&eﬁ%ﬁb ¢ ?)IBBI?,II ERUDS,#9 QutRgd;ip ddvanced
Drg\Beivey Roiany. OS96) B4:Y1 ReCirbmmate (t@R63s dBhykitSicy and amino groups

p hydy ox d am no grou are

ey e dhadi Bhooce OGO o8 pr Bt Sl s of hyarony
greyqiser Dervatizatidf af dydoke rgsoupk dgyﬁbﬂﬁy}?ﬂﬂ'éﬂ@l Q@HEYacyloxy)ethyl ethers
wiSLih Rl | Zim on of Q%dro groups, as_(acyl oxy) met'hyl”

and " (AcHPOR B Peth iyl SSifterRionalin subsEgredywighy gravpy including,
bubaotlimisddiy| et @hine @pd tABEMIY a&ﬁkﬁﬁdﬁbﬂﬂﬁﬁs,"&t\%egar BB group is

i ncl udi n(?, but not limted to, ether, amne an
a0 AP ARG Estefcasdaserbed; 29w,  are @lso epeompassesl. tRredrags) bf this type are
deSdribeR ih $ MaD CABHNPL996) $b: RSt SLnDed ;ghoye. are

al so enconpassed. ot ugs l.\g?retaséf(gﬁ?%@Ze%elggﬂaées%m%eg&m of the
hydrpggn ateryg. oicthenalcokol agreyp Jdithi 8. givbp esushesi (GreCe)alkanoyloxymethyl,
1-8¢ 28Snd repl acenent of the 20. hydr tom

gf ?.?jtgje al %%lﬁ%}ﬁgg}rllbup with a group 3D%ﬁmgéﬂ(&g'%g)aﬂ‘moyloxwethﬂ
(C-Cs)attxataranyloxymytgt, hy | N-(Cy-Ce)alkoxycarbonylaminomethyl, succinoyl,

(C}-é%&aﬁﬁéﬁééﬁl%(%%%f%ﬂ, a&l&éﬁ ! z?n%l ;x-alminoacyl, or o~aminoacyl-a-

an(ifdac {0 vIkdFO XUER bOLTMbRYY BRIBYs 1
N- (Cl - C6) al koxycar bon a%m# rrétlﬁ‘f}“fp,en%??éléfi Sneclﬁlcfe,d from the naturally

OCf‘@m@)@ﬁﬁaﬁ@W,P(@( _ no‘f(@)(m-@cs)_aﬂwd))y’ Iolr ghydyd (thid radﬁ:dl resulting
- - ~a- .anl acvyl., ere eac
O e b o B0r B B e M PP OBR ot st Op it ite
nat dired dnyine@bcap absorbeidegvatizadrangamided, @ﬂfoxﬁﬁﬂeﬁs%ﬁmsphonamides. All
a

of PRt PRy S hiboifudh ORPLimAyeiRe i v Bmpedo. ette, amine

anfi eabaticakid fafdtopdlitits CRErRRBMER 24 Frbdrub A ha Birled b§ Al replacement-
al.s e deri.vatized as am des, sul fornam des or

b .
of 5 ¥ dIEEM AT Lhe anpipe SR9pP MiESeTonrotel gs Revarionsls ROesarbonyl, NRR -
afbBEAr Wig & REundl 'FO WRSeac R SAddpM 3 | L
et hgr, anmine and Ez:aar' bodgg‘%nirdgnﬂﬁg% (?@%%(H gzr%%ﬁ?)tc #’cg%%u(yll—‘o?enzyl’ or
R—@%{b@ﬂﬂl els & prtuit ugramdnapd bormapdalb y-ahidos @ nawelealaminoacyl, -

C(OH)C(O)OY wherein Y is H, (Ci-Ce)alkyl or benzyl, -C(OY)Y; wherein Yy is (C;-Cy)
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30 of a hydrogen atomin the amne group with a group
such as R-carbonyl, RO carbonyl, NRR - carbonyl where
R and R are each independently (Cl-G o)alkyl,
(C3-C7)cycl oal kyl, benzyl, or R-carbonyl is a natura
a-am noacyl or natural a-am noacyl-natura

a-am noacyl, - C(OH) C(O OY wherein Y is H,

(Cl-C6)al kyl or benzyl, -C(©¥D®) Yl wherein Yo is

b AT A5 PN ol e i

(CmCGNHMﬁHQ@Eﬂ%)-Q(ngIYathm Hy ks H- c@(mawanmenemnw |or di-N,N-
3
<Rl e SRERARTY el o

pyr rFok Iaddltnohalyéxaxﬂﬁms aidﬁtddm‘gn aéme:xlamgl @8, Ofr Qfamijld,l ) Design of

Peb St Bioa . SR REF 0 Evmaen ol 2.

BGVES%Oétﬁteﬂ By @I‘Wfliﬁ&o%’al Maderfhid Préss, 1@3 @%Teﬁ%oﬁkeﬁﬁ?ﬂg Design
deer et al éAcadem c Press,

K.
anfleRevwsigBrens; bied PybEIsserardharsamesnd Hp ﬁyn@gaa\@ﬁuqhentebgi "Design and

ARICTag e S BRSO C 1 DD s

D’.’EIESDQZQ’Q’D’(&@Q—TV)W; (1892)8: %d@&hr@n@mmm, Jawrngl of Pharmaceutical

e TN T Jey L e .

of Avhi®¥815 spawifebally mm@yl&remby mferendehem Pharm Bul | .

1984),.32: 69 h , fi |
i(n00‘§23 bcla-@f awer@?%ﬁ‘g’ﬁ : SpeCI s %ﬂf@}l}gaﬁn}ye product

progiided ethitrigh b@kiab6lism Sn athp hb’d’dW@ﬂ'aOQjJ&ﬁﬂié&/ cof bt‘tfﬂ or salt thereof.
NE duct produceg throeslgh nmetabolismin the

Ege litey el EURRATTA drasybesidey Fﬁ@ﬁl@smut%@mﬁes lé%o"Gf mathe art and
theR AP deRYmPEd hﬁﬁgielsé Is&@ll 2438 dEs@HBM‘l?erélgC hni ques
known in the art and 15 their activities determ ned

usi niodrags gnd aetivenmetaholites Bé s epmppeindemey rbe identifiadgusing routine
te@ﬂﬁ% gﬁch&gngqgg\gxgl ites of a conpound may be identified
g

usl routine techniques known in the art. A
" phaAripbamacaticilly accepspblalshls” saless bthwm%mdmatedr inickdes salts that

nd| t. udes sal.t hat retain bi ol ogi,cal
o S Gl i RS T Nnios R Yool Wt SBmpound ana
tlfapaelnﬁi Iadlogmmhl;owmihﬁ'mke lﬂﬂeshbl&lé aAr cﬁ)étlim?mb ﬁﬁﬂﬁ Ghwitidrymay possess

or_.ot sira und of the inventjon
e et CF?DEIIY&Z}FF’;PIQS dFRenoRel RS 3 pepapdingly reaot with

a1|i361§f £ nuﬁberttﬁhﬁoﬂ‘gh!ﬁl@tok QRdnicOba8e4D Snd it RS MAbRAY acids, to form a
react wth any of a nunber of inorganic or organic

Phaamaceutically ar%a?tg%lﬁ.selt anexananeic phasmaesuticallst aqcaptable salts include
ﬂﬁ@@ﬁdﬁ@?ﬁﬂa}eﬁ | ¥acRi6h %Phﬁtb'oﬁl 6@ @@]F@%p%‘? if¥Ention wi %mmeral or
I NCl U

pharmaceutically acceptable those sa
opapigaacEt Obynrleangamg rbasé, sume sslampwmm otfilfatése pproselfes, bisulfates,

sﬁlﬁi’e@nt 'b%ﬁl%% %o S Et'é@l %ong%(ﬁé%ﬂgﬁc%aﬁa}% d orchhy&rooenphosphates

i norgani c sélts I'n
nmaphssphiteet, e@yrobh&phétai, eshloridas] f bromsdespi 1Sﬂuldés t asf;tates propionates,

dgﬁ 0s hat es, ﬁg{é g%i%tr 0ge ﬁ%gﬁg@%ﬁéﬁeégcapﬁﬁ%phm%%é’mplomes

ofdlhtes, |n§m6nate§r ﬂmnﬂetss sub&thtd € %eba@&@g Fu8ratel) PRIeABA b8 -1,4-dioates,
decanoat es, capryl ates, acr | ates, formates,

heEeUbydiantes, BPaiss eschiraprnapries: o SnetBybpRZopiss e s 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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oxal ates, nmal onates, succinates, suberates, sebacates,
fumar ates, nal eates, butyn-1, 4-dioates, 30
hexyne-1|, 6- di oat es, benzoates, chl orobenzoates,
nmet hyl benzoat es, dinitrobenzoates, hydroxybenzoates,
met hoxybenzoat es, phthal ates, sul fonates,
xyl enesul f onat es, pheyl acetates, phenyl pr opi onat es,
phenyl butyrates, citrates, I|-détates,
suloffEl! axy RthdeiAdLSsingd ¥ Qﬂue% und 8f ergér mventlon may include
met hanesul f onat es, pr opanesul f nat es, pht a ene-
mqres:hm‘ dnsragidicsor baaprmmaﬂmn‘éxe Zompeunds Ldffthmmmt ingerdion may include
Sinege S compound of the present
m?lh gn?ram a masmﬂle%’édp%ﬁlb(?e than one acidic or basic

noi af ﬂesnvemhee ommmmhwhsa bdsefthe dpsired e;:hﬁrmwmmlyozrtc@myble salt may
ncl ud

nnno | or t [ a.s | e conpound.
b, Prepated by JR, AR BRIt i etesim e Bt Fol dfrmiy Bepncst of the free
ba@é" it &e 'd&1ﬂié3<ldnip0@§d3 e[ﬁh@dﬂlha@lysﬂ{ fin t ic aciesulh &P afyafbchMoric acid,
e in E

any sujtabpl e nethod avail ahl art, for_exanple,
hyidrehremis Acidy pulfysic aopds @itrif, agg RitosRhogic a&aq andcthe ks, 9K it an organic

o?cﬁrs‘hbl? 4 a&éms R MO ABUC siREinth add Cﬁa&ﬁhw@lﬁoma%' #2id, malonic
aci d hydrobrom c acid, sulfuric acid, nitric acid

athomh‘oﬁ iagidaoixalicanelds Blycolick acid.opaligylid aeid. o rryaamiosidyl acid such as

gl;ﬁrg%rgmf: MG Iar : &%%Hccdcﬂ(,: Mﬂaﬁ@%ﬁrwg sglgﬁ g.? &lg){/yr %\llclﬁ% tgrtanc acid,

elic ac umari c’ acl
atamhilhp aoizdahthl'x:aseaspd’tic g}ii«j{ opnglutamac add, asmird)mgtlci wldambldas leenzoic acid or
ranosid

G o hisutSair s iR s, Ao TSRS fif & i fPegutontc acid, or the
likd.tric acid or tartaric acid, an amino acid such as
omatic acid s

asp tic acid or glutamc agi r
FBAESTIN? BOBROUDE i ARG ﬂaec#ealredip@mcehﬁl%ﬂae?captable salt may

bS er?al@§ bf abyOHERIe TR ANER cRfhfle Okeafth iR RE IR AER vafﬂ &h inorganic
he iKe. I'f the inventive corrpound is an acid

of prgarie drvee cEymRMeRRlctla Inoyeanic el nsledestipte fomged wish alkali and
aRGlRY &Qlﬁrn%i’?lp)élﬁ&r%é 1ﬁhih£lap éﬁ‘uIHEIIS] F8und %Emﬁﬁgﬂ&)kzﬂcmm Examples of
the Tree Wt or

preatnent_o aci an |ﬁorgan|c
swiagleni argdnas ebasex sals| duclhade, sfort gkdmple.n cmgeerion s alibeizylammonium,

in de th sefornﬁ% L kali _and alkalin
b?r%z?gws Such as 14 (\)%y% %imngl ummlb%’t ‘assi &ﬁ%?i%%\c?rl ’f?'r%ﬂg%mmomum
phaiyddth;ﬂbenEydmnpieedlbeﬂzylekhylémﬂiamlm gad itie: Iﬁaasmts.al(]tber salts of acidic
i nclude, fo X e ni um. di.benzy
e [ R 0 KRy DR PTG, vtk BRoCattd] quinine and N-
it/ i gndieaniaxy plub whia roFRRE With B&sic amino acids such as glycine, ornithine,
phenyl et hyl benzyl am ne di benzyl et hyl enedi am ne, and

hystiding, phendglyeige, lysineeandaagipige.of ~ aci d| c noieties nmay
i ncl 4ge preksQifi iSRRI Blso R s %ﬁltst s"\ﬂ)ftﬂ‘brmula I YVhJCh are not
procai ne qui ni ne and met hy uco am ne, plus sa
nEeRssaTdly ph&rmamgtaélyaﬁwwt& sads, blﬂdwblals nglymluqeﬁﬂ as intermediates for
i i di e
ot el p bl Uoul B N Eing ol SirifeoBthe enagpioners of
comppoyy dfFamukok nul a | which are not 25 necessarily

phar ceutl al | tabl.e salts, but which. my be .
Lsef e FARATEIEEEY Jb Dravkhpring Sgreion rouss and syathess
sEhbimek Wik ﬂ@cﬁlﬁ&ﬂﬂﬁ lgenlﬁn@lf efnflofl Ahd te&ﬁﬂzﬁ&% av RIS GPAE aft BBl starting

enan t%ma\rs nipounds of Formul a
materials that are readlly av ble, or can be synthesized accordmcr to the methods described

in the Examples and Figures 1-4 or using methods known in the art.
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The inventive conpounds may be prepared using the
reaction routes and synthesis schenes as described in
Scheme |, enpl oying the techniques available in the

art using starting 30 materials that are readily
avai |l abl e, or can be synthesized according to the

nmet hods described in the Ex?nples and Figures 1-4 or
usi ng nmet hods known in the a {7 -17- X R5a R1 (Ph) 3P~
CO2Et RSa Rl ~OVb R5— 1. NRoRsOgER4 CN / | Y
O R2(HBRSRYOH

REGNO2 J2. Nal04 Y RTSeYNO2 | 1|

02 \ R3 -+ \ RN—F4 | & Y N-- pRARGR
R5¢c N Il 1V Schene’/l In Sche conmpounds RSf

_For ntl a be prepared Trom arene of 5 -
Formul a . by treat BeMaloni t h di et hyllf or #&%ai de di net hyl
acet al th or without the use of ®tollidine (J..

Og. Chepn, (1986), 51(26), 5106-5110Q) in DVF at 70-90
C. The crude internediate (not showt) may be cl eaved
to the al dehyde of Formula Il with NalO4 in THE pH
7.2 phosphate buffer at or around room tenperature.
The al dehygde @f Fornmula Il  may be ol ef _patgd @i th
phosphaﬁai)lﬁi‘QI yﬁ*eRPn t ol uene at tenperatf%%gzraaﬁ' it
f RSt 28t o' +30 10 C (1 - 16 hours) R%_ghye cesgounds
a M ,(4oound§‘6r‘FUTnula IV :
fr oma evgpound ™f Fornula |11 using.
ackticlaci 80, e reaction may be andUC 5
t enper &fcur es between around 90 C for abatt 3 - A2
hours. It | s noted that sonme of the preparations of
conpounds Fornmula | described herein nmdy require
protection of renote functéqﬁggities. The need for
such protection wll vary &épending on the nature
of the functionality and the conditions used in the

Pr eRRTAhLAD I, compounds of Formula II may be prepared from an alkyl arene of
Formula I by treatment with dimethylformamide dimethyl acetal with or without the use of
pyrollidine (J. Org. Chém., (1986), 51(26), 5106-5110) in DMF at 70-90 °C. The crude
intermediate (not shown) may be cleaved to the aldehyde of Formula II with NalO, in
THF/pH 7.2 phosphate buffer at or around room temperature. The aldehyde of Formula IT
may be olefinated with phosphonium ylid in toluene at temperatures ranging ﬁorﬁ 70 to 110
°C (1 - 16 hours) to give compounds of Formula ITI. Compounds of Formula IV can be
prepared from a compound of Formula ITI using iron powder in acetic acid. The reaction may
be conducted at temperatures between around 90 °C for about 3 - 14 hours.

It is 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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met hods and can be readily determ ned by those skilled
in the art. Such protection/deprotection nethods are

wel | known to those skilled in the art. The conpounds

of the invention find use in a variety of

applications. For exanple, in certain aspects the

i nvention provides nethods for nodul ating TLR7- and/ or
TLRS- nedi ated 20 signaling."'¥he et hods of the

TILReintilod TLRBGnédaéd bigndliAE i@ XHBAe to \WBRaklé TLR7 and/or TLRS ligand
i.rable to alter -18- TLR7- and/or TLR8-nedi at ed
Oréﬁgﬂgq-“ﬂé’ ighalingAgogish suitabl e TLR7 and/ or TLR8
i gql(kduseﬁrhe?elﬂ_ LBZ t@Hx‘fy meli—'J’- BRa/Rk %ﬁ&rg%éﬂgo'rﬂéﬁ%d f6A1’5TLR7 and/or

used herein, the terns "TLR/ and/ or
TERY, G and Wﬁ&woraﬁamr sigmalipg agoami refuRﬂb armibbcula'LEiﬁer than a

IR UL St LS o PPy 0 R s

a ThB7 med/bt "yPLRB tdhm'ﬁiﬂ:&haﬂtﬁéma TIR R&lotrlafr) agd irkludds RIL RN Ghafor TLRS-

TI.R8 i n | hduces .
et} SRS, P it pdu™h THET b Tt Bingina natural iganc
1eerd)ﬂi‘ﬂRf7rEaﬁﬂ/3r Ta,REulfganan@ut Q¥ fouln®8in! a8 dini der@in@hbYddthents, 2 TLR7

ﬁi&@ $ a TLR? and/or TLR8 ligand that is found
rligang gefers i & PolsrHle Gihebes 2 pefyrpRieang o /THR T Todr TLRS,
%IQ@BQCQEEQEQEH@ @uﬂ@ﬁggﬂhg ot her than a natura
I gand of " TLR7 and/or TLR8, 10 e.g., a nolecule '
pr epEiederthmedulaie) ascused herpin witle raspeante o JUIR: ait/aILRS receptors
r §&HL / R8
m%glgg%? g%idl&r?ga#;atlﬂe &gldatl o% er(e)%goggep a(rarr%é) i bgrrql) nbibiting  or
aom@@tpxgn@e reqsptar,serbfiip clirebly of )ndlunbﬂ}b nffeating athe namial reduldtign of the

rece di,rect |nd rectly . affectin
rebsblor AR Chumafings Pl mihFk o Bt e yacies, afagoniss,
miZedpgarids anthiniseetidl @hpotuids th@BREYY onRidinvitlyYaffeBClepiiBtion of the
ant agoni sts, 15 mi xed agoni sts/ ant agoni sts

m&%%”@@ﬁﬂ@hnds that directly or indirectly affect

r €gUTT! td) " onist efef L0 &P MpoRsd tat, liX cohBRaliG WMth a receptor (e.g.,a
onist" refers to a conpound that, in conbinatl

T%? 5 ProdugsH ellufas regponss. Axr@semstdaw b v tigand téatc@tebﬂu binds to the
Lok t.

R AAOAR a2 980l Y s e S B My pample. 0

forpingi arpomplaxtvish mhqsmmiequiedmmbxewy bgu,ds foouhe eocapipt, er (b) otherwise

£ I cule t
RO T e -
torthstdCtptmg Anragotist maydbe tefemtet] dmain @gmishef a PAROAHTIRS@.g., a TLR7

d/ éﬁ#%ﬁ ot. 8 conpound directly binds to the
e O ‘agoni st may be referred to as an agoni st

of allateirh ChtagonistRaq @sed. heréin Fefers 1028 d0M Eoﬁﬂdﬂﬁat competes with an
q¥%1n|3t The term_ "antagoni st” as used herein refers

SLORIGHFERARPTIH S bR SToRptor, thAreby Sloslipetis acsion of an agonist

ofl IIVEsS QeRHRNLS thel RbefbN HREVED a8 Jn@%%ﬁfsp bas b %Fff@pcyon constltutlve
bl ocki ng the action of an agonlst I nverse agoni s

TegPPIOTASIY ISt Moy SPesibiaive An a@tﬁgm agyonorspound shay mletmfsetm activity of
TRI7 6PTERS EHhéf- Y‘ER7 o?%ER%%ce { é{,ﬁ,ﬁggf e specifically,

an antagoni s a conpoun its the activity
of "Inhibit" refers to any measurable reduct1on 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
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TRL7 or TLR8 at the TLR7 or TLR8 receptor,

respectively. "Inhibit" refers to any neasurabl e
reducti on of biological activity. Thus, as used 30
herein, "inhibit" or "inhibition" may be referred to

as a percentage of a normal level of activity. In one
aspect of this invention, a nethod of treating a
condi tion or disorder treataB?e by nodul ati on of

ad'ﬁilﬁ?tenﬂg’ltﬂ)/ satd Qiibj%%t %dm@&.ﬁtﬁbnc@ Fdthidla Bt drVhthb@s eff@ctﬁ'e to treat the
ect co - admnistering to said subject
coé‘g’ﬁ%g disg e&f srgﬁrtﬁ%ﬂl aT¥R7haUélfPIa%&g-meéfaF@ctrbf¢§ tooa blologlcal or
bibdHRAlcal {Bvite Qf&gfefslhl%rﬁ&ﬁ THRS O4fd:- TIbHSeII:uL " TLR7-
a bi ol ogi cal

and/ or TLR8-nedi ated" refers to or
bi o&inaditiens arﬁ’c‘i—‘FQﬂlW ﬂ'tah aam er‘Sﬁ.ﬂthsb}f the meThdds of dhislingention include,

e T g T -

mmoéerf@mmoy, graﬁmtjenhon,ografc-amses-hosnt dixeae, a.llergms, asthma, infection, and

I ssocl-at,ed dise 1Ses i nfl nnator ord
Se? ér}rgmpnglg)egl i’lgce'ﬁ?:a)}le ’ g?gt?‘ S Spdy |“?Jn e g?%ﬁnpg’%tef’ Lf‘é’“ﬁ‘&g{ls involving
autblmmmsﬂy alfle@ngtion, aldgfy)@thmd)f &6ft i rejctidd) dandS BREIDS generally will
ecifically, methods useful_in the t r eat nent ~of
"g@??/d ‘H%‘d? JiownRlg 1 shet dntbiti LRy~ andfar aHPRS-mediated signaling in

re dn&f’@)é uastle MRR 7¢nafok TLRBSEhhPEy %{hﬁﬁn g&iﬁe '

v ; npl oy co oundos of g%rrml aSl E{l In |E?%rﬁ%‘é > methods

us\é\h’él/l%rthel' Hngtcéﬂd@@’@nﬁll"plﬁglgl mfmon,esqmms entl dmanunodeficiency
T of..Si ENg._ agoni S .

A M bRy Ao O oA e Yo B R AR Y e mecires

Sl%h-dg tif oRsPoRsey &0 \& Sgjtablef §ER17 oand/cnra’ﬂbeB lighnd. In some instances the

com: ?ﬁise{a&lc‘% e?s%é l}% qﬁ@ﬁ?{ m: ,th bﬂdg?p Cﬁggg %eglipted signaling in

respogsmtm rag TLR7r mmnmRBoh@naum aighstingl Rgoxaﬁdmroﬂ?df R@stances the

and. In_s tances the conpositions can
ccgBRODE (A Dot W piPor BRI TRy POBAG of LT sl JE&F-mediated

uﬁm@mahmmanmnnhﬁum@aponse to a TLR7 and/or TLR8 ligand

nal i qg agonist. In other instances the
rr?;é% TRHAECHDE 56 Usedleren uplesy pthetyisp inshented, THeRTs at least the -

mﬁfggﬁ&f of & Bﬁéﬁgé‘ddoﬁﬁﬁgn ih Wﬂﬁﬂ%&l’ @HéhaLA Q'ﬁuﬁﬁn %umlzluges but is not
The term "treating” as used n, unl ess ot hef
limjieft toamodulating prd/on inhibiting thé éiseam: conyditiog randfor allcd;umg&the disease

cC 3 tm%l Ed ﬁ@tch Q%‘% t?ﬁﬁr%hgs 31 %He g‘r %?Irﬂgwpogx}?g:?gpéhndglsoggg%’r condition.
Theniein| twaugemﬂ as dsshmanpmﬂets toﬂmnmsa indiicatedatdf@y it@thed@t of treating
ast"lt?rga sead%gn é)nd %h%r}giag%v\hl ch such termapplies, or -

one: OF ch di sorder or condition.

The Aerused' t}feﬁﬁ Mehet termaS"aBRHmiRd istasd/N|"8SRinthiR MsSRier" and
,,| dlcateq efers to the act of treating _as
SRR el togemmelpeicatemedied youp ex/@uoms injerrdo a tissue or organ

dREEbm tﬁ&‘ﬁ)si e Ternd $hriPE o bﬁﬁ@a}%ﬂd antﬁi&i? IR autoimmune
di sorder” and 25 "autoinmunity" refer
PheRomeRsH 38 WAl Py orasaisaewfic ae@toeg@rm@memﬁccautmpumyuwo Aatoimmune
dikdaSRUcI X e h i
3 AR AT AR B LD i s
ergihematosnsnemultiple 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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phenonena, as well as organ-specific and

or gan- nonspeci fi ¢ autoi mmunity. Autoi nmune diseases

i ncl ude insulin-dependent di abetes nellitus,

rheumatoid arthritis, system c |upus erythenatosus,

mul tiple sclerosis, atherosclerosis, and inflammtory

bowel di sease. 30 Autoi mmune di seases al so incl ude,

wi thout |imtation, ankyl osit®§-spondylitis, autoinnune-
SCIFEQH@A )Sﬁdrﬁs@' b%fﬂoﬁios@%ﬁ:%su& c‘i%fbﬂﬁﬁ‘i@s 0%@199 stemlc sclerosis

ndrome, Graves' disease, Quilf ain> syn
(S EONETRS '@dsCRE§T Synfirerne), Tualgay@ptaa wiitagitishteowpbomt yrtemmg |aad Wegeners
a Sn arteriti

B s e e BT g P Ppes By asociated

dw@@ﬁ;scler03|s psor|a3|s sar00|d03|s scl erosing

chol n's ndr m scler05|s

eol PSR e SRS YRS, MBRE " & Sdfion i v
ataiokm4]lyt neﬁhcaﬁm&hl@ aF hest bﬁgintdr§pre§dih@ mvyf&h%l:@iblesamount in a subject. The
%%anul natos Aut0| ne dlseases al so i ncl ude

it G e G cange Cancsesa@lymors inglude it are not

lilgedEtion bﬂf&fyetric@ Eiﬁéer %?&ﬁ!& Sincexa'B%ast &Hé@r cen'h@il%?:?tfep dhoriocarcinoma;
condition'jn which abnormal l'y repl |cat|ng ce of

coler eanses grdomerial pansews gsophageal enncer: Eastlice(stommgh) canperpintraepithelial
néopRis@6 leukbhfas; g}g{l}g‘g} ep%mﬁegﬁ%%%r (?, i8S ceg (&pd non-small

non- mal i gnant ncers nor s
ce&})em,quomm waurehdastapgash iotal avaycery acrian euamfer,, p%hfcfdaﬁc cancer; prostate
C erV|caI canc
cERT Fhtl PARRS kel o) ek, Ko SR e el concers tyoid
cangep h\ﬂgdhdts atsrcearcinogas tiid sardosianGaidrs @ﬂ’ﬂb‘ee;ﬁnmary or metastatic.

intr el i.al, 10 neopl asns; Ieukenlas ynphonas;
VR e i e [P VBB EOTpplow-gpapinieg FR O —

cHl@e[l:teﬁﬁBd |by € IprdductiBd aADER1issie WeBNidsH S BSmuft @bmplexes (ie., any
cancer , Var|an cancer, pancreatlc cancer, prOStaF

cQuigats, inclyding, pn cabedy ‘andnan apigemnanerifisali dround by the antibody),

m%ﬁ;fdﬁ@”@ﬁt’ n&khﬁlt&ﬂw Sy sterhi® S EULHhe A rgSL yanﬁI r%lated connective
cancer, as wel as ot her carcinonas an

tigsye @eqegse@arﬁelggatpm ardyifis ohepatitin €+ and hepaiis LB—eeiatbda fiimine complex

dfg%e g@%g}é‘ lé fnef %m%q zégl&t?%ef FLut((j) 51? T glf) rug%aplbqudes and

vaspslgpmhﬁdmatcd with gfe prmuweeofimmhx&xEBL (ulnnﬁme c@fplexes.

CpochT e biSipcbEnGRe Bt R o 2 et gordanin wich e
subfdct's mmamymemay ﬁbﬁﬂhﬂndnﬂjgu.ﬁ nofrydl RepRip Stim \bﬁbﬂt vl be useful
rel at ed connectlve ti ssue di seases, rheunmatoid

£0H90R 3 SHPICCSHEFUE F5SRORSE. 1R SR AR qlmnaez # BIRGF OFlcaneriL(seg., tumors
of@EBla8x ludi (888 5Ball Belband fohyaaliQbH db?éast ?ﬁﬁ%t 8&1011 as well as

syndr one, autoi mmune glonerulonephrltl
othE eqi¢ PR ANd AL oRIAR: @cEninfdstiomin piselyentcBhepimmunodeficiency can be

aéql;}gé@gglltcgﬂ[ﬂeéoﬁégﬁg@.conpl exes. As used herein,
|nnunodef|C|ency refers to a disease or dlsorder in

whi chs tused henghy, €' gratis rejeption'e refors t to nmmsumobigidalin crhd:diitedl glyperacute

r t |n whi uId be usefu
o SR SPRAE LY el A sk 08 B b 52 st T
teamthmymhanpasbasrhmth Ga’llui?:’aﬁ& @?ﬁ&dg-a]aedidﬂém%ctllﬁf, af :&5%11 as rejection of
u sma ce and non-sna ce
b%bgllg}gr %ﬂrf’é@é‘% %?’fgst ate, colon, as well as 25 other
car clGrafiiersafHost AL ARBIGVAD) a kddb8SH bORbrattdDodk L%k against a

The i munodefici ency can be
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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acquired or it can be congenital. As used herein,
"graft rejection” refers to i munol ogi cally nedi at ed
hyperacute, acute, or chronic injury to a tissue or
organ derived froma source other than the host. The
termthus enconpasses both cell ul ar

and. anti body-nedi ated rejection, as well as rejection
of 30 both allografts and X@hbgrafts

Thgﬁ a'tﬁ ttwy Sdilﬁi&l&)f IOED dins &i@eft'ornﬁ@dﬂ'@% ac'uﬁat @‘VH@a&nﬁﬂt SRuRfsoon after the
onat e e nBrr Wlagalns a patien own i ssue.
“aevﬂﬁl V@* g‘é?n ﬁ e OB thetise2ad 8 laipiorm cpled drende/ GVHD.

Mar roWnHanedd, 'aﬁ)pmuﬁﬁ@is@ ﬁﬂhfd@ biearbaok qﬂﬂlte(artov\’g{%? Heqmatitis or

donor is related to the patient but not
eCER% Rosinaphiliaqasthmen, allerzy.edlefgig thinigs, a@@@meals spairbe f or m

cal | h after. th
C P LSR8 BB 056 U8 MRS o bgpagos, llersen)
Alleagie Gbodltmmailnblgde ed:zremai all@idl}h?n]'m} asrecbr@tad eHay &dveRiasthma, urticaria
ude e ot Limted to, atopic
EE eéea%?% o|dsali]1§ les’e%nﬁl &) jor 2 Bl SOBHOPS 2, asthma, al | ergy,

al | evsgused haeini, f‘aﬁlmzﬂndfeﬁmfm dBoRl¥Nel B8 RespRathsy 8@ characterized
h ein, "aller greers to acqw red hypersensitivity

T qiyays an [epegred reastivity phs airways to inhaled

ageiig.| WS@mACiE efRuerdllyl @FtBdEh At Nixkiu§ively 2896&%&1 vJ?tﬁyatoplc or allergic
fever, asthrra urficaria (hives) and food allergies

SYBIREPTs: FEF e, asthia grk e peecipigted by b xhesues 19, arr allrgempéxposure to
co[@&?r Qtof‘}r ﬂfe%ﬁ’&r{j %I rﬁ&le respirat ory system
characteri Zed anmat i on, narrow ng of the
ai r ws/esed higreing dweémd'mfemmf wid, wqurﬁfalbllltbf dinfardiyss digease" refer to a
Eﬁ]@l’x%i h%c% a%gigf&t?m%s%%%amﬁrﬁ ogg%e&? Ieseg? 'nef? &%tehgta Q aga%ant in the

XCl usively assocCl a
blsythpt inrsnorfaliy ermnmsme @Sﬂd'mialbc aﬁnlla Qompa@h@ittoata%dbﬁyt Infectious

osure, to Xposu cold air
orfBERY B b Priphds SIS ber iPeh PSS by s encompass
both gevitesrdFchrdnit i feb i3, asavéh ase@pdiyal ently, "infectious
di sease" refer to a con |t| on in which an infectious

or gatt URddiereaay dhe 1910 \5PRSEE efert toathg dresencgfcbagteria (badteremia) or
oth&teinfebBold! &Qﬂns‘ﬁ{s drh@r REAE tHe ﬁfoga &{)Pﬁée’nﬁgﬁu@t ' other issue of the
normal 'y sterile conpartnent of ect. ‘I nfecti
gani sns and agents incl ude vi ruses bact erl a, fungl
and ®af, bot C
chronic |h‘%2§t€ g ggc&ﬁé vel | gB @ésisf”sa ta% cﬁ a?%ltﬁmomer or
phamaaqeehmlly Qeqyptable predreg er sajt théreof) f@smw mémbaﬁérﬂﬁn the treatment

her, i,nfecti ous or i SN O el
of 3 s o Son ot et 4008 TBRIRh 10k Fepple, a i suffering
frdnh e:uch?ﬂhsdwdyr cdnditionerAlps provitied id the s 6P O6KAFoURE of Formula I, or a
é l}, or a netabqlite, solvate, tautomer, or
mﬁ‘ﬁ Hciolare QrfoneL T RPREBIcEURRYA AersPisplespipdrug ig selb fhereof, in the
prgﬁﬁé'aﬁ&%f&&n&héﬁﬁ%ﬁﬁmttréaﬁnéﬁ Bf tHe AR hnd &Hnd.{“d?)ﬁs fiescnbed above

_di seases or conditions descri bed above In
infadpaamal.fir exaraple s kaman, suffering fem Stﬂqh&naosdsmh d i sease or

con dTlIlé &Qenﬂ%ln%&o REOH S s phardifedtiS sl cg&posmons co:lfrgJ%mg a compound

For mul ,
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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25 nmetabolite, solvate, tautonmer, or pharmaceutically
acceptabl e prodrug or salt thereof, in the
preparati on of a medi canment for the treatnment of the
di seases and conditions descri bed above in a mammal
for exanple a human, suffering from such di sorder
This invention al so enconpasses pharmaceutica
conp03|t|ons containing a coieeund of Fornula I and

t hgd d._dj t
M e R R T L
Pwnhqwmauacﬁccﬁnt&hhmmﬂwgaﬂmamtmw i fog tie m&apémﬁ&hﬂatﬁ@k (including
PHEEEL RS bty SRIPRAL oL Skl it i

a@oxiendeahwith ptandardg pharntaeduticilh @fRate a{so ad plﬁé’ttxﬂa%&ltxchln composition.
need t her eof I.n order taq use conpound o

ApGTige 5 Tisgbet §gﬁ94¥‘@mﬂ%&h§4§dﬁ PtOéndefiaml@mce@mcal composition that
cqdiyi{sBRL Sothpotl lof FBARaPY,aR| £sdN A4 kit aﬂaﬁtoﬂl@ﬁ Sﬁe@a{macemcaﬂy

for the t herapeutic treatment (including prop
aqeeRiaRlgppRofirugs Ofasakia tRereic | asdidalnedu hereinbefare i rassonmhby! with a

pHaeidehAtHg ab&pta%fé‘%ﬁfh@ﬂ%?ﬁad%} h standard pharmaceuti cal
practice as a pharmaceutical conposition. 5 According

t o the sprapgse ctheopharmacéutivan tompoditierse atcrdingV tod edlisa i mventmn a

SBBHIRARY ) bR 4 i SETRELEES B ECTRONT
mphhtblltawwmem at pmmm@ﬂceepmbwbru&ug for $@i thedeBL r(ﬁ@ﬂie or together

R B DS ot vt b e,

with ep lanhhxe ﬁm MRER bl@al:arﬁél”FAQ&J n
t hi sajlS nvenii :lo F&a 1gﬁat her apeut i cgll&lng ® %Sﬁ%qu Iulglrmaceutlcal

y
CHRRFASPE dESIRIGNFS e PROdRCE; & do%npAreamisr xaamkpwwmeovanety of forms
ddpehdiHg dn! the rfoﬁn 29| ptdafatio %'@Elﬁzﬁo{" I taRrdi A rf% a,%al; or parenteral.

phar maceutical |y acceptabl e prodrug or sa
Exampiere ob F“@&e?ﬁ@ﬁm Wh-lﬂle any addhaﬂll sotedntd, hidsperstont tm}dla adjuvants,

hosad rrat el dm xed,
c%gg ﬁﬁlbgét 51% ﬁ'& eu | 1 afl |1s>9 ¥ sarpfign de ymc agents,

swmpm stgmhzers:@m pmm:qtmag tqnﬂnatdmgbg?,l&mﬁﬁﬁers qmimﬁyagbhﬁgﬂmkemng
%Mg‘%hgathUﬁQ 49 rodq&gm ose. rier may tak
o S AP GG RS iondnii setned, fasbagieial and antfunga
agm’espmmahlc(md desdiptidd delayin@ dPent, $aveHrepentS, fd miSleBhneBlis materials
"Eﬁ g r al @)eles of swtable carrlersmcueany
er§ gRd, ahsprbents et max be Ressed mordaiourenaresa particular therapeutic
caifpisitidgs , The fisé DR Gl hédia @ﬁmac%ﬁ{s' \Ifﬁ!{‘gﬁz{rmacé?ﬁg actlve substances is
i sotoni ¢ and absorption del ayi ng agents rs,

well kBown sthe art o Eneephrinsefar enans emvesticoahpediia or agent is incompatible
wi4 &nfdofhS of RERAILY, ﬁ’sgﬁ LA i r%ltjé H{egalrﬁgﬁhcngor%p%gﬁ]gm god preparations is

salts, reservat i Ves sper Si
congamplef , zﬁupplbmcmtem abtl\aan dnaﬂhctn‘ts.l I’tgﬁl ald® BgeRtdiporated into the

' Q el.ayi ng agents, flavoring
cdx%)%tm%h? 3 nq%gzléjfl?% &Sﬁg’ ﬂ/ﬁ%é’r‘% als such as buffers
and Hizsomiyesitisny ¢fahe imyntion g edad aifomohE@blelfer HLERA r(ﬁ>r example
artl cul ar Q%{B \%&%utl c, conposition. The use of such

th lgﬁeaxggsg RERsHIss- avsous piceily Spsprasions emulsions, dispersible
pcﬁ:lzth:ﬁst angriulks sy lor kLY, fob dgig a6d (fopé‘i&%e aE‘%Fgaﬁlré ointments,

% convent] onal] mmedia or agent is iInc
’t‘H Ve OLRHY dPlutignsor auapenanns) uor admunmuon by inhalation (for

exaBPlAR Wl GORRQ Bb&laeq 3P a ﬁaﬁd RESES, 3 0 isfation 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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25 contenpl ated. Suppl enentary active ingredients can
al so be incorporated into the conpositions and
preparati ons as descri bed herein. The conpositions of
the invention may be in a formsuitable for oral use
(for exanple as tablets, |ozenges, hard or soft
capsul es, aqueous or oily suspensions, enul sions,

di spersible powders or grandfes, syrups or elixirs),

. subpdsithiyFbLRbtali86sidgd) O FoLHamipleS cé&’_ﬁp&s‘iﬁcﬁﬁ’inteﬂdeﬁtfar_e&%ﬁsse 3y contain,

els, or aqueous or oily solutions or suspensions
fof GramplenPry Rereicalorig. SWeRisRiAg, fiayoring and/enpresshativesagents.
fi nefutailé phaiash, ! b [ ation ;
adninlstrgtion°§§mﬁﬁiﬁffﬁgﬁkgﬁﬁ'%8§Q533§%%F%R§%“%P0“‘nd“d@3ﬁ“
eXpmpls) ynewti dilusats pistchsrpctose, Sedivpacagbanateqcalcium phosphate or calcium

o382 T SRR s S50 o R,

agents saehusc sthwh; tibsicatingodgeass sach 28 mapuPROS| stdakate, fsBlaric acid or talc;
rectal dosin For, exanpl e, conpositions intended for

pr?)s%gvla s %ger?ﬁsy%gnisa‘?tw Orpig?pYé)péWrgvfybsp@agr apgh ppfi-oxidants, such as

ascarbior aci), Babdet RRinlgtiods 8P BN AneAHIObr ROASE WAL € modify their

d.g}lgents,. Sui tabl e pharmaceutical | y-acceptable .
UREFBHSht T gPe 2 SURIEAUSEL fa5FQTONIRR | Oh thacheitte, ifgsedient within the

gREfRtthal kA& br & hBLS 1RUCHaR Bty M&Sa%pe Qﬁge'ugl either case, using
car bonat e, caIC|u2%fhosphate or "calciu cat bonat e,

cogyMgnal coatineageants prd proessiuees well kagemtisthewcth as corn
st ar, o [ L4 .. bindi e uch.as starch; ..
Lubf%%ntFﬁghgggﬁggq%h%ﬁwggqﬁgg%g%%h§$§¥§§F§P8F3§Pgﬁﬂ?Eﬂndlﬂw
acties mersdientis anixepwith en unmttisokid didpent, forsaxamphes catitiv| cafbonate, calcium

| _p-hydroxybepzoat.e, and anti- oxjdants,. such as . .
R e Y SRR GRS e 2 bichibe BErinadien g mined wit
wateradred offistidteds geanutil] igtid fehffin, 6H divBl@gr ati on and the '
subsgquent absorpti on of the,aﬁtive ingredient within
t he °&‘§sﬁ“?%"i“ﬁ‘t°g§ﬁ?‘ﬁ P, the activs ingasgigyicintfinslyrpowdered form

togéthdRi Wwith Yor8NeY edor@ RASRLAKAE Ggehtd ShdhNE sEREH: ¢ ?Ax&gneth lcellulose
nvent i onal coatlngmgggnfs and procedures we noOWY ’

C
metayiesllose ¢ hy degseypensy ceflglose sadivmsalgimaty, prdyvinylplyerolidone, gum

At | i i ch e .ackive B
R S e —
prestipple an @iydengnexdde mathafatty acids dfarnexapipies pbisbdetiniene stearate), or

odfBHshibn %Fe S %?fetthyqe%le%)ii% Sv&latgﬁlgkgéhéﬁt a\é\{fjlh%tglc élg&}ﬂlq, for exémple

active i Ient 1°’s m Xe
hﬁmdmaa&ybmte@dl,, orl doqdléndellt%mar}ﬁédﬂcﬁs_. oﬂét?]ﬂbﬂev@ﬁ&& With partial esters
ueQus ensi ons gener contain the active
el B RO RO A6y oAbk o PRDoRYRgtisne: Sorbitoh reppscleate, or
condersmtich Fro8Randif nehyd@gRNG:8de HUE padifal SREEUBRrived from fatty acids and
carggﬁ F%hé%cellulose, met hyl cel | ul ose,
hexjelr W ByREXaRe arlyethyises Soshitan mengolateailhe aqueous suspensions
A1y édhydin BYE 6:0IbRREerH J L3 3
mé;g B b Eoer s (WeRaR 2Rt P AP BGRSSBl oate, ant
OxidaEpefucht s e arbicacubl ol asing fagents, dldvpting egemis, disd/ov swWeetening agents
(sﬁ&t h&&&?&&ﬂ%ﬁg?ﬂ;ﬂ%@ngo' yoxet hyl ene stearate), or

condensation pro t hyl ene oxide with | ong
chaiGilyalsigphedions alayobo|fsrmifloed dyaspbending the active ingredient in a

h hyl eneoxycet angl , or condensati on products_ .
v PR R R A AR R A B e GO Y oS ol affnmtaimeral o Gsuch
asf i panaifily. aMe ailyesish@kions GlhyadsP Rb)@XY £ UHKkEME agent such as
sorblhgl nonool eate, or )
beeswax, hard pa.ral.%tgn or cetyl alcohol. Sweetening agents such as those set out above, and
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condensati on products of ethylene oxide with partia
esters derived fromfatty acids and 25 hexitol

anhydri des, for exanpl e polyethylene sorbitan

nonool eate. The aqueous suspensions mnay al so contain
one or nore preservatives (such as ethyl or propyl

p- hydr oxybenzoate, anti- oxidants (such as ascorbic
acid), coloring agents, flavofi-ng agents, and/or

flgwosiop eigenty mag da tadded ®UETBVIAS a PAlkDSEorab lephiafibdle Tﬁése compositions
Hﬁi rtam&%I Q% é%ﬁ Wge sions may be fornul at ed
RIS V! Hae addiiqRotian gpii-gridant sush as asgoybigeagist abI e
oi | ]Dﬁpé‘rﬁib&%noﬂ;ﬂé&@ lah& gihtiles ﬁhﬂaﬂl@ f&l ﬂrapaaﬁﬁ)ﬂr@ﬁﬂ !ﬂluegus suspension by

cocgnut ai l) in_a mneral oll
waﬁ; egeépqayy $oBsEnte @ﬂ@vmaggr@hesm tcngn:th‘ealvnﬂraa dispersing or
gﬁh &ﬁ@ﬁng 6o e hard par af
Vet jg/ e olﬁ%l il %g‘tgﬂg nelﬁlﬁgm%g gﬁ ﬁ&( ceﬁe%@ Yhios émgaé{l) gispersing or
walliag @gentn @nd suspetiding egdntyy arrgexamplified/ b ehad dgad mentioned above.

ARG PRt SR BB B ol otomnesnom map ks bepresent

ant |TT(§5XphaamceBimah casp@iivas lof hedtlehtioRnfRedis) B 8 the form of oil-in-
ules suitable for preparation of an

el .S. an
wgtgru el lqm Oq.PaBeyma}r h% a YaeRtahle) ﬁll@pclwaq glpvegqghelr agh¢hys oil, or a

mierd anh sudsle aﬁ(fdrl M@xﬂpmgn@ﬂuqﬁ}afﬁﬂ%wsfme&f fny of thege.  Suitable
agent, suspendi ng agent hd

di.s. | ttin
© IHE‘I ?ﬁf?@ an.yegee% S¥IRIS,, na@&fﬂi}’a@ﬂcéﬂ@gw Sud"gascgum acacia or gum
travgibéﬂtlﬁ 9na@tﬁﬁl'[‘}-§cc@ﬂ'ﬁ1gsi[ﬂ§)‘§ﬁ'fhgﬂd&g s@BCIY Sy % a% lfl %@R{]m L& or partial

t hose al ready neEnti ohe ove.
esge)g% fertved fomsfatih agids endolaxdtnl fr@ydrﬁdea\(ﬁxr ierample Gorbithi0 fohEoleate) and

Rd I Th rnacetlcal
c 2 oﬁ‘fégtz?% 1:552%%@40@? @m@ \%‘12% sters Vﬂ% & 9ch A% Pelypxyethylene

sogfyitagjmonopleaiat dhe emulsmm& nEy aIEb eoﬁﬂainyswébﬁﬁﬁo Woﬂﬁg @nd preservative
%% etable oil, such as olive oil or arachrl's oil, or a
m ner al 0|I such as for .exanpl e I|qU|d paraffln or
B9such as glycerol,

a msmpseamf enms Biay tHee ERmufaidt dfth Cswe il %’
occdrring guns

r exanpl e, naturall
pr%ﬁ??ﬁn §W§§% SQEhi{ 6’?a AR OTt ?%@%éaﬁ@% may also contain a demulcent,
mﬁafumabumy@@ﬁuﬁmhﬁgomﬂﬁ$ggﬁg|des such as soya bean,
| ecithin, esters or ial esters derived fron1fatty
‘aci dsheaPhTHesertieAl ‘@m@?’ﬂ'ﬂ@@eglﬂ fadno ex amphiee fgmr bf taadterile injectable
agiBHRQIr Al ShsRRd iR S8 Bl &
artlgl gstg?s %ﬁQﬂﬂgﬁﬁﬁfggg OX|ge e ﬁﬁ%%tqquwnlp“wem“esumng
oquqrygszryeqfﬁw apronrinte dISpfchlagl mwrmﬁgegeﬁts ahld &susBAlimls Mdents, which
sweet eni avor i ng
e R g S R L AR —

stdride wakent aphevmst sh)dmme ehleﬁdél golag@) t153-butbkbddst, & %HLH@br sujtable non-
rbitol, aspartanme or sucrose %

|
o P o €oivent gitbaoppaievs imlhduprbong that aid

dlsijaﬂsﬁcm mapbe Eﬂcl’l@le&g Oftcourdd) whe-xr@ &eﬁﬂa AARGEY bE ﬁgcd] and maintained as
sitions, al sop be in the formof a sterl

stqrﬁT T GBrRY smﬁﬂ‘b s Bustyalso bestanidizesh, Injeloiable suspenkiens may also
befﬁéﬂﬂp@cﬁlﬁﬁhﬁﬁ Cetph I’the z;.ﬂ&maH{eQSc gﬁ'sh% \Ne%u %en% agaéﬁq @ke may be

nore of the appropri I'spersing o
empieyeduspendi ng agents mhlch have been nenti oned

abowg, A | _fornmulations, the carrier w
usual P{/)(l’: Wgr : ngm%& méy’ be prepare% g}’ mixin tﬁe active mgredlent 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 polYethylene glycols.
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sterile water, aqueous sodium chl ori de sol ution,

1, 3-but anedi ol , or any other suitable non 25 toxic
parenteral ly acceptable diluent or solvent. Oher

i ngredients including those that aid dispersion my
be included. O course, where sterile water is to be
used and nai ntained as sterile, the conpositions and
carriers nust also be steriliZéed. Injectable

SUS PRIpidaPRSmiIBNorm! §ikh ab 8reBfe Rhi& ints] ub@R%r oily solutions or
appropriate liquid carriers, suspen ng agent s and 1 he

S“PP%éloﬁ%ymBIé gf‘@ﬁi?ﬂbyhfd 0 esu,bpoﬁqrmelayng oAmakctive (mgedmtyt with a
a e t V. edl ent

oAl AR CHealy dbathitle, REIACHH LR EMoihapil Brocadures well

kD@Mdnméheﬁrt enperatures but liquid at the rect al

B R D R TR FE R

pc@xﬁn‘pbﬁammgqﬂmdlmt dfa{veﬁigé di’éilh@tﬁt&y f&r&aﬂbhéc 8b Sm o2 Ruch less, the
T |eg§ﬁforrru ations, such as omtrrents,gels

IBEWg; P e’§o"l‘°f&’t"l3 o’ﬁ%re Ts ngi GHuted one or more
pkgreio&rg&iaﬂy AoCepliblen tateiors D3tich Qs Mubiadel ng‘hé‘ri)o%Ef Yér msufglrmon is then

ingredient with a conventional, topically accepta
copxenieqtly rtaingd Im sAPSYS coraiaingy ton £Xa9RDA¢s lge é@ewom:tmehlgwdwnt for
usb RGN a inktbb-RBaRE Heviek, Qeéﬂo std i uﬁ@ﬂi&

|nsuf?l ation mayewe int sf g?{nﬁgfﬁ I nel %{%%%ga&%t sodium
Cfp@\ﬂa]é’?«ateont aining particles of average di aneter' of ,

f | th wd t
cg:rp(r? g el ?(%er acélg\ﬁé%rtﬁglslé i ﬁ‘tnel%’f go ﬁ{e il&fq?%féd’onvemonal-

pmsnm,zqgir@rqspl aroanged fohdispeneothe eaﬂn}eyingedleﬂtt dAtheaL idﬁ@sroﬁ containing
ion js then

1,08 wder . for jnsuffla
SR o e&nf‘ﬁ&‘} Ferara dethis g QO&%%I}HO&%%WS&? RFGRgIlarty such as volatile
fieoeiareld iy dibedrborB br BYdidtarBéis iy BNBEEMPRE afBEol HAvilS & conveniently
with. a cQur bo-i nhal er device, such as is used for

arfaf%ﬁ‘? 1o GEReBYs adRete aRaRiRnOLASENKE ingdienn cr onogl ycat e.
ds@tidhs FRMtradsHERAISIdhAkibPRiol Yud rﬁé%%%é fb?m'E%ﬁJ%@ transdermal

|n the %orm of a conventional pressurized aeroso
skap paiphss hat arediediganye te thesaetardisary wisiledittertrt. ei t her as
an_agisalie j | 4 &
droplets. v nte?lcsm ugcg%st 0 ed%oeﬁggeéﬁfah? reéeag%o %m{amed release
dﬁzlb’lem SYS@enlSS Sucho systethe @tam;adoﬂcupm adlmnﬁbyxdﬁmabbﬁibscompounds

d, t {0 evi.ce i S conveni entl
mg%?ﬁsa{.ﬁg gr?\%gle %S%)eﬁlg d §J né g’(ﬁ I&Xﬁ‘ﬁ'lapt aey bypes & release delivery

syswgisemie evmlabléiean koW anthofeoss driiAMS RN the art. They include polymer
he form of those transder nal

d trat
oA, RS AIEL enngstir s aponcune
pcﬂyeskdramiaeg hepatydrthdebtBRl  ARIyHYRFoky BHPIE MhckBN Al ggglfﬂhydndes

I me-rel ease, del ayed releasé or sustained rel eas
Prapenlgs %fféft foRggoIng RO RS cenigining drugy exeoﬂesmieém dor example, U.S.

PAEHTIN. 5§, 6L 109N SpGfvely) &y steMEPAMN th%]#de lnﬁﬁ

“conveni éncé to the subject and |an%yﬁ\féms that are: lipids
inclpding strrols ehabeasechdiebtexpbrojolestorol esters a.nde fam\yaicidalmlr aelafnﬂ fats such as

mbAQ w%ﬁcf]mt-hg&ﬁdgsf h%rgéﬁ Hi¥as l§5|rstems s11atsEce syastetms peptPclie based systems

I ncl
wax coatings; compressed tablets using conventional binders and excipients; partially fused

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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base systens such as pol y(lactide-glycolide),

copol yoxal ates, pol ycaprol act ones, pol yesteram des,

pol yort hoesters, pol yhydroxybutyric acid, and

pol yanhydri des. 25 M crocapsul es of the foregoing

pol ymers containing drugs are described in, for

exanple, U S. Patent No. 5,075,109. Delivery systens

al so i nclude non-pol yrmer syé?%hs that are: |ipids
desanibedidh HeS. ParnoNss. $1854,486, 5 1BH,9B1 81408, 4070688 €5 ta88i8bn, pump-based
heteeréﬁhandfattthalds r neuérﬁ%fats such as )

S5 DAY P! R Redirdseme i whishare adeped de implsnietion
Si | @i | farthdtS iLftFmatidRPbh IRrB@EAchsS Yk € (ha ter'@3.2 in Volume 5 of
coat i ngs; conpressed tablets using conventiona

Comnyehsnaive iedismaly (Chamistry p deqrivin | Hansels e €hgigmamuif afditorial Board),
P o [ wii8Gk fiet; L.ncl.ude. . but. are not
FCETIT 0% ST SRR Rl R YRR o
of tlhe dmmghef ercompouwhvfithie doventien fleat 113 \wbinbined avith one or more

j S cribed in U S. Patent Nos. .
oty B U ALl b i o o
tregicflf the sowetly ofths ﬂismdex} crr cghﬂitibn,a:?e aatd bf/ﬁlnfjﬁﬁﬁmﬂﬂlﬁ disposition of

{ . A t.€. .a

GRS B et iFden & tscpresiiibing afyitin atempyer an effeotive dosage
is i, thSHin@d éf svodt GOGH0E 2686100 tgastd kb bOdy whiihPs
0 gw\%r war délki very s,;/ist ens, g:zi?égeg usd(;yd, %&gﬁ\?\?{ieéﬁmple’ about

“P? 8&%33’08 £/d7y-imsingla ondivised dpgss. For & @ ke brihan, fixis ivonld amount
to @buk 010084 &f1.9BRla 528 abolt? 5 of .

0 Conpr ehensi veg mﬁﬁgﬁnﬁlﬁ%yﬁaﬁ r éﬁ%@%@%ﬁ Q' mstances, dosage
levelshelom thedewerdingip of the afeeeseid)rangeSnBebayanethdr sgquatd Hhile in other

[ j i £ | ' t ed .her ei b . )
e I —
that tsagh Jarger dodss aredins dividehintosevemt enalbd6dep F@dmidiQration throughout

d si.ngl e dosage for i |l. necessarily vary
mﬁﬁeaﬁén%&?r%‘%mﬁ%%%mﬂ%@%a Foutss of piimpistiion el desois Tegyaesssee Chapter
25tnin Hohmted§ rof aong@eibinive Medidifal 'CHefidhy Qi Bbih. eﬂ?'rm

t.he d t he_conpound anél he discretion o an of

I,spasi ti on of ; | '
Edjitggial, b@g@’i %F’ﬁ@mﬂ%y‘%ff’%i &0, Huinel cis | snepifisplive djoyporated herein by
refdemage 10 is in the range of about 0.001 to about 100
ny r kg body wei ght per day, for exanple, about 0.5
to utize3sf Hs/ dase day therapeytin gt eraphylctic gegbostssefsa chmpound of
Fomuld IKGIlIMWHERMy b1 Scops] t 00035 1o
A b &ngl §PR it %‘gdu%g gty °§/ 2§Pdifigns, the age

2.5 g/ day, such as abou to a

- and §epe of st enimalsor pRtiseignd thevalits of edministiation, Qiedrding b twell known

30

0f ai e e th dequat e,
prifipfel Bf e LR ol F A0 in PR oA T Ohe st s oy Ipks! and frequency of
dOSﬁgp|f_05’ e?jy p‘;tlh[hlm subﬁu’sinlag baﬁ/}ﬁnbtaﬁﬁﬁ Will ﬂ.b 5 dq{pB§ _Qlt\{aaie of factors
. vi de t suc arger doses are first divide
indiififd §25e0 e DRSS orrta b thesspeciuh Gagiody weight,
gendral bhayth, bar addugiehef itienduBfedB tthed thodl 85 0P hadministrati

adni ni stration _alnd dos?ag,ejegg i nes, saggt%jﬁiﬁ?ér 5§a§°n’ rate of

SXGTRURR, [t gecamtipation, #5d sresrdy obthrpantienlenondition butrogn nevertheless be
rodtfaeTVdeferfiaiia oh ;0,11%1%1'15%@160‘{11 Editorial Board),

Per ganmon Press ,_ Which I's specifically
i ncéy porReuad ofkeraiule bowill insbwe embedim2fts Bhadminisered totdadndividual

: : r [ I | actic purpases. qf .
n $088hn 81 U bl oA, 1 Sy RAP D55 s ante
therapetrie ageat (‘cembinaticrethempy"y. Tife dobgoaRN6f Foriiiga I tdhSea@hinistered

ix} admixture with another therapeutic agent or can be administered in a separate formulation.
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and sex of the aninmal or patient and the route of

adm ni stration, according to well known principles of
medicine. It will be understood that the specific
dosage | evel and frequency of . dosage for any
particul ar subject may be varied and will depend upon
a variety of factors 25 including the activity of the
speci fic conmpound of Formul a2T; the species, age, body

WHEH GahinisteiRBeinakefifAd tthmuBfondnd gdn?ﬂouﬂfi 6111?01%{911 %Clnd another

the node and tinme of adm nistration,
thergpauiie pgant cafy hﬁgﬁd@mﬁﬁwdtsubstﬂnhd&bdsquous)y of sdqhmtlally

par tSuEﬂlﬁﬁng&%%ghtﬂ'e% %1P %aﬁle I?R%f p tal'h%%t{eo% oo fhe compounds of the

routinely Cer i nad.
ingeptipmredverftiofalr Smrgew br mdjotherapysmrmemnﬂﬁﬁpyre rShSh blfemotherapy may

in da'n' nistered to a |ldual 30 in con‘gl nation .

B0 "o P67 b8, o (BF iRlZb g, CHeoReS ophr Brbtmor agents: ()

anhpfoﬁfdrﬁiﬂemlﬁﬁ)nemplhhlc&ﬁﬁgshﬁ{d cdrhisih AR tthé&re XY A cy‘tostatlc agents (iii)
S vﬁ.':natl n ther g‘pﬁd%ﬁ, he conpound of Formula I

aggplS BY sgucer o517 &1 PRDHASt Bfe EropHieagsesy fanetion; (¥)

anﬁ@l@gi&%eﬁ{c é‘g%ﬁtsbgvi?Q.cﬁlaxSHﬁﬁfgqng Qochts QR ﬁ‘ﬁtfsense theraples (viii) gene

for ation When adwnnlstered I n separ
thergpyanpERachess (ixh interfsenifed 69 imoupetherapy ammoe@;hcst h er

{ herprapitint: AERR! 1 Aaltfy A ﬁre{%&t &G uRRh Ry Bl bdministered in

si nul taneously or seque
combanatioe mithreegpripovnd ofdormmla A dnla sulject mthddenmdq; bwwlsmﬂmted to

bvau1 ﬁdreh%lt%ﬁ tvlzl'ﬁa:l lt?c%.[hv etpr%] c%néi{laﬁs ur]%él ﬁ;agral%%erﬂ t1'§f§3régtbl}égol sulfate,

mdapmtermobfsulfdtte tanbdtdmen@lfﬁ’&t piduicts adetallahd tsdi@terol formotorol;

lif
s e PR T
trigintinplon@ @edtbs dhA @ inflaRimeioky Gﬁ@é%e&ﬁl LorhnBMRA Wil tHel ¥ohtment of
i nhi bitgrs of, glgovvth factor function; (v)

respifetony Jfitsgessi mclide Mesoids fich apabeclpmetherand dimepionsta tgiameinolone
ackehidk, ﬁﬁﬂlkcﬁﬁ@%ﬁdtﬂﬂlﬁééeﬁee@thér\éhﬁ gﬂ?&%ﬂ% n#:] %ﬁﬂl\élude cromoglycates

pr oaches; (ix) interferon;
S“ﬁgﬁﬁ sEralgn sadjump Bihep é@PK@OHg@RESWﬁJmh wowdtqualify as bronchodllators

mElﬁﬁ hﬂtﬁthei{er c§ %%gﬁ%l%‘fgfaﬁg UB%’erEu&d ﬂlhsltt%e}:g%d%lj&g]ug%tbut are not

I nation oun
hmﬁ@d'] dd, Idlplhﬂmdﬁdramm alaﬂ)mnxaminem tledadtine, hidenhydrinate, pryilamine,

ener.gi cs mhlch [ onchodll rs i ncludjng
m%?lﬁﬁrfaénr 25>, Ol ?&F’b‘faé[r"éeh oﬁ ‘Tnéta&me’n& P&y dfyshizine, meclizine,
chiarbfcditzing, tpeoﬂnema;tmen ed(S{lylaﬁﬂﬁd? logdtidind, el t@§hahe PAficular anti-
sal met er to st eroi ds |nclud|n

b R e G S G sty Joriia), Haraiynss B (ecitin DO,
telTakil EAI0SYrlE), gg)ﬂe@ ahd baidkisaol one acet oni de.

Anti-infl arrmatory drugs used in connection with the
t r edBrfeme @rbodirenss, aagamppuny of Hemenly Aok adwinistered lasla combination

thetdFY @ithPERES € (R QRh.gnay e isngl
acg%]om de, fl %ﬁ%?ﬁﬁ@ge %a?“ E@f c%s%or#elgdg%d Such"%s ~ prednisone,
pradiisolonss | ametitybr ypeduiggonenc| hycthommmg,l ycxmﬁ&sne,suclhx@&thasone,

| d| 4m Qther.r dru ch wou )
el TRAURe, 3005 BT PR EReo a3t e eitieahal Bikorigias e discase
egmdhopzlﬂﬁrgpulmbﬂﬁymrdsm brom de. Anti-histam nes
i ncl but . ar.e not 20 |linmited_to, di phenhydramn ne,

car n%?;'afni: WBOC{U@F’@FPB% {CPRROUY; ‘?\feﬁ‘i’%’llar half @dnpigtered ip rfembination

thédabyp 4it8 adWAGherahHuRE BERP hé’eﬁrﬂl ﬁfe tré%ﬂém RECET R Rutic agents used
htge oxyzine, cyclizine; neclizin

treatment of CF ‘include, but are not hm1ted to antibiotics; anti-inflammatory agents;

DNAse (e.g., recombinant human DNAse; pulmozyme; dornase alfa); mucolytic agents (e.g.,
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chlorcyclizine, pronethazine, doxylam ne, |oratadine,
and terfenadine. Particular anti- histam nes include
rhinolast (Astelin(r)), claratyne (Claritin(r)),
claratyne D (Claritin D(r)), telfast (Allegra(l),
Zyrtec(r), and beconase. 25 In sone enbodi nents, a
conpound of Formula | is adm_ni stered as a conbi nati on
therapy with interferon- gam”hgg(l FN-gamma), a
N-agstylerdeiner oMacanyst™as Muecsil8pn edecofdesiisS Ol RMEhodilators (e.2.,

c I | ne, .hydrocarti sone, cortisone,
mg@gun%%’ﬁg%%ﬁg&%%ﬁ%ﬂb%’ﬁﬁ - etc., or a conbination

t herBefqthdrembbiiencht 6RtheTENbntith, b hiticRldfinis -
at hi ¢ pul monary fi br(l‘ingcgj?g’% iR, containing

_ . di
m%%l%rfagsa é%eg%ldﬁ)ﬁ&m g{ea%x%gbﬁf,&mélsgfdeﬁoﬁmﬁbﬁdl abaye is provided. In one
entibdinming t e et ¢dﬂnpﬁﬁ5§3h%hfa%f] cBHl?)fé@?%Eamgnq oas&}lé)rﬁoc\)/p Formula I, or a

t ﬂeirl.a e?ljt ic agent used in the t
m %Fgé Y?'tE’ % RRES O{IE}é@'maithlFaib’ iqcmm nilt of pIGErug thereof. In one
emibdEIMRE , the UbhveHi g, t ntibiallgs; :
g@ngi-inf] ammat (;rg?/rkgg‘ggéfggh 18%@126’11 e%él?% 2 ﬂggbﬁﬁ‘iyﬁhrﬁ[ﬂg'medlated
Wiftran Ioangteer grobadimentethe dovantion mabviads; a kit ¥tdoRdition or disorder

t - . N-acetyl cysteine; Miconyst TM
SR, ér cHve, E@Sﬁ%%%l% ob . Sysrdne wster in Brsybjeet; dhe kit may further

compaesph Jabel orepackqgatingpi omoDaReGige) with e tcBﬁtai_ﬂ.elk.eSuj#"ﬁ)lé containers
incH el }@gdgolrﬁers}t .olf the i np\;ent ion, an article of
. manuf act ure.” or ok, SYUG8Esa h‘i‘t?FgPacksaqt@rm somisinéruhay be formed
oo vakietyt sfemiteRdlé s@dh 4d18lash , ' ve is
roRravided. Jn one ,S5 errbogi. n‘g‘ﬁ{’ﬂ?ﬁeq{ﬁ??[’%‘gﬁgﬁ ﬁ@g% acompound of
OUBHE i et PRASHATSUPH Jormulatinaobirteobin o AFmuMUERMedtive Gr eating the

coiﬁﬁ@bdﬂdt@ 30hY 8t Grerifed oL pharmaceytically
acceptabl e salt or S_Irlod?%g&f %?e@?rl.oe’faﬁﬂ%g%e&e contatier may be an
YRS rFRlvion tbag oF iRk haying)r Giipbes pierdebble fb9T a thyBeHekR injection

siehL e 1a04, - i.at.e isorder. I.n another _
Ileerf’;godi r?en!&q 0? :ﬁ’géﬂla%en Ilqc%‘}l%a?%v'?'ate © £ORPPSIeH 15qused for treating the
corditient of ehoier: di Soe derbodiniengtthb|18bdDYor SALREE Meorts indicates that the
co%ggﬁ‘ioqlt h‘ﬁ%’r&%ﬁt e, mrlléjtgie ts?‘éste in a subject. Thedlklt

_may further _coﬁﬁlpf) 8 8’6%““_ a&r"%é?é\l@@,ifﬁsemmpin to treat a
disorden srsatebla thydmudilitidnheéf TDRYARREEr TERBIAR: e AN ALNE Sities. The
Iab rgrl ?gc%h for exanple, bottles, vials, syringes,” :

Bl PsPEFapaliRer ey als, indicais thahthe gpayposision eamde uskd aont@at other
disvaietset XlterhatiRlye lor alSitisHIRy, a8 stic. The .
cont. aj ngﬁ} hol dlyg a conlpouﬁél ofﬁlt %ga?nﬁ?%gjl &on?prge 2 second container
COMMA Mt POTTRasFutcaibAscaptable huffer,cwth iam bacterdoweitiat water for injection

i r ' ) diti d h
BWEFDe phospRatl-BhffLESL ?Rﬂégl s go(iﬁl 1o|,nt altn(ﬁ)lgdeacgﬁfea§ %@onﬁ\!‘lg n?gé( further

. sterile access port or “exanpl e
inchyde 1other fagtenieds desirablol fnvh on cdmgerial and ik Saivdpdtht Qincluding other
‘edl e) .

[ a _hypoderm c injection” need
Rk DR A By R

‘indi cates that the

conpsskit mpy fughers@hioe direeivb Bgr b Ehdm‘ﬁﬁmnﬁ)hq{f Rl compound of
Fo zlf%nd.liﬁ one e eod| nt, the |abel or package ,
Inser te i haF e e e Sfeqnd; pharmacspingd formuationnpiiar sixmgpla, if the kit

conpmispo undiraf cdpd¥itiod bompdkikie U roPRILE 19
treat .a . disorder tre.cf)vltgfgﬁuke)gek‘;ly%rgr’g1 %]Fn(aat iognﬁog—&u%Fb?nd ® second
Phagmagentical Lfggll-ﬁ?é{ﬂ)ina thekit may furtheraermiprise | dizgctiobs efoR Ghd dil@ltaneous,

seqéntiPSrkeRERatk RSB IHist¥BYn 8F 80 Ar-A9LE &L b iti
CONPOSi tlﬁgn can be used to ﬁ%rgr% g%‘? 9"8? ﬁ%Bﬁmaceuﬂcal 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



10

15

20

25

30

di sorders.. Alternatively, or additionally, the kit
may further conprise a second container conprising a
pharmaceutically acceptable buffer, such as
bacteriostatic water for injection (BWI),
phosphat e-buffered saline, R nger's solution and
dextrose solution. It may further include other
materials desirable froma conirercial and user
nufgqbgﬁ ey trdo,sagiglm Sugl kitgycapt inelnde 2 Barth H%ﬁﬁg the diishgfd:e Bﬁﬁnted in the order
hd: es, .and syringes, .The kit may further
°f<%én‘% el B AT oxellile B Sl o8 . if Acvbliier Bapkat Blisig packs are wel
knownpiouthel packagihgrifidilsary |andndle viflelprB8€ Fbr pic'ﬁgglﬁg gﬁE[gnaceutical unit
fornul atjion. For exanple, 1f°t It

harJraceut i cal
d°gﬁf’r§gﬁ§%se Sifedr SECEORhBIEiAP BhPEASHASH fsT mepmeple bripo firth affnumbers,
lettedd, 02| dthdr nRings S£GRMda cRB i 'dgsgé]nsati?%rwg[ ﬁge}]salg’the treatment

the kit may further conprise diretti

scligdifls 1p A ias dogeees sepbmedministreds epar at e adni ni strati on

of tAheord d phar tical .conpositions to .

a pat?eiﬁltﬁs%nﬁrg]e%nz t efg%tb?% ﬁi}‘%ga of%%?nsgn@;&i h@hf’?m?lﬁ%r with a
COWP?@,ﬂdaﬁ%Fgmlﬂ&ablcenfamed]Emgem; dlaﬂiolpﬁbuaugL yal %é&glﬂd ?bntainer with a

- ound. 0 I ., such as tablets or

oo Bl et B ERTOR conBiffd S Sliman dhe focopd phamaceuical
formuidgiom compristista sdommig@mpotind WhichtGayCiyleffdetl el #0084 Sondition or
diggg%l ﬁg tgle dgg%ﬁes or.i ent edf the order of their o

e Rodd ?JB% Ve Refpietonp Tr agdier _tTLR§'IaediiB¢d erflglar activities.
AlpaedtivelyBor sddetionp kbe &item¥¥e lfkrthek '&Qﬂﬁrkiéaeg? trt]}gfd PaRkRG {Shprising a

" ndustrémand ara§ wi dely used for packa

PREFRACEHCEIN jaecoptaglei buliefo siigle @0 Pbapkerioptaticlewateredor njection (BWFI),
hEsNRle YouRted GRIneD RifdPY | f l e i.n t form of .

P mber s, 5 let ter s,”eo%I Sglt% er aﬂrr"rllalrdgl n:gg so@‘%‘t ﬁteglay firther include
othe mezierials fesieble froge oi epmarnémigl wirk ustaysaridpoibl) endlidiag BERE buffers,

dﬂﬁ&ﬂg ﬁ,ﬁ i g dosages can be admi ni stered.
Accordi ng {égw%r?gﬁ]%#%ggnent, the kit may conprise (a)

a fin _Q’Qnagm’tﬁai mﬂ:odxmdrﬂ(;s Whefﬁiﬂmlldﬂd? 8 ris’é@é'ﬁﬁblﬁaa'ceutical formulation
erein. and optional ly a, secon
of € S e 5P A T a8 Sorh et brbersing opod tompeusc sgent,
theckin traaly roethptidees edntainettTer Edrtaibing tRLEPRtePRARMBESH! LR as a divided
bo%fé f or g@lq@él oiirlw cqﬁré‘gr i ses a second conpound which may '
_ Br3 gvideq doil pag gﬂqwera tesotrpriateotpenositiohs orasieso be contained
withtire & %hig&, hyhdRededC Ebotin80 thALali N ngf }-@:tL Bgﬁgﬁ%g/e recti%r}s for the

TLR8-nedi ated cel |l ular acti'vities. ern Y,
administration, of ﬂy;’ sepagle |Gompragnts. (e Hatr form rip partieularly hidvatitageous when

theCRBiai SRR SINGnR remceutd cal Iy accept abl e
b qu.e.re ,%2180 h asakg%\ct er feéés%{ygltdri%r%tdg?ag? Sy %F'ge f’fag fipd parenteral),
are( @pppisteredsih diffsrent dosagé iflﬁﬂﬁ'dlSSwWh&ﬂ #UEUGIQ 8{ fhg blﬂi%idﬁdl %Bmponents
- QS Lon. It . ur.t.her 1 nclude ot her
Ofﬁn{g? gfrﬁ?%%é%gg%?}ggﬁ%%?er%ﬁcg% @Ml and user
st andpoi nt, including ot Immmmgsrs, di l uents,

filter negdl es, .. and r es, In certain other
ehb?nlﬂ?%grntt% W@’%etp?l "1Vﬁ§‘¥<ra' ; I

. | . =ﬂ%§8%‘?'iiflg &xamplphate iedededi didwever, it
= Cormiaron torprS ROV hORH e bt BERETAN et o
sugggst ar(:pgth%gf Rg@fﬁaﬁmgéléﬁ WVeiena iPaxspnst skilled om thei ant wil redv@nize that the
chén@ParedcBohsHeBHbRE LR He S afaptél d ip¥épgleeda 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



20 bottle or a divided foil packet; however, the

separate conpositions may al so be contained wthin a

single, undivided container. Typically, the kit

conprises directions for the admnistration of the

separate conponents. The kit formis particularly

advant ageous when the separ gf e conponents are

adm nistered in different dosage forms (e.g., oral and
meghfieations anpprent tgrthosechkilied su Ereautt, atg. dyf ép@f@ﬁhtema@&mg interfering

n of .the i
st B ing Y Bheld s Ko s el s g deribed, andior
bypmgl b}uh%ﬁ pxioﬁsﬁoaua:s OEMthE?OFFjﬁoﬁJ deAltérHatllvely, other reactions
rate e inventio e follow ng exanples are
d‘S‘:LC’@Fé b%r& ‘Hgi}t@%rm ﬁt vl é’eofeﬁégna#d‘eﬁsélﬂts@e appligabilifjefos preparing
5 oﬂmxanmp@.&lddofmet_nvlehﬁant the invention and are only neant

ﬁggest a method of practicing the invention.
Per 4B A2 ggamples dlesribed belgyi unless othermisgrindieatedall terhperadtres are set

foth 8R1 degleet EREHISON Re&’é;‘cﬁﬁr WER Oy TBYasDE ﬂo (é%)%r}eﬁeﬁ:gﬁ

prepare a number of other cohpounds |nvenP§kﬁFEMdaas

pﬁ?hahﬁmgéﬁme%éggtgg deemed to be within the scope

I'S 1 nvention or éxanple, the synthesis of non-
10 exerfpeifeacsigng @ﬁmﬁmthdbelawcwraldl dgnet gereRly ideNtal HEkitBYpressure of

fuII for b modi fi cations
mtpos_ggg:og %‘fg%? %JS%S%!H}gI tu (q.t%ess ﬁgteme s’rétee) in agyydrous solvents, and
ﬂlmpctmmrﬂaakﬁtvgte Q,Ipwaﬂjl fitiB with rngtble £ §epiifor %%&bﬁuc@ﬁ of substrates and
ut|I|z|n oth sui t abl e reagents known in the ar

TeagPRS 14 WAESWS QYR driethanddr heghydriedk ng r out i ne
modidol@ad lc‘ﬁfb‘inéﬁfgr ﬁ?CMQ"&oﬁ@"Hi{ﬂ bi Bl% agﬁ%aﬁs{%wwﬁla&trter Dyax

ot her reactions Scl osed herein or
15 Coppqrptiony hrgiag grilica geheolimp ion gn apyilicacSepPhk tartridge (Waters). 'H NMR

[
AT B0 ATRONRE B I M s e
obggined: asrfplaChtsohdisnsatrepaiet mfppmt),husmg dﬂguro&&m a@edhé Iréférence standard

7.2 A e ol MR B SR Fhe f Bloming g bbpgviaions are useds
(smgtyﬁ; d dd@blean d (wipies), lnseﬂulwpleii)pbi (BroideBed), do rr{dufalet: gt H&Ibrets) dt

|nd|cated 10, The reactions set fort
20 @RS ai o ne oSt hea given, b SPTHEEHLS of
: nitrogen or argon or W thgxafipyd g tube (unless
the

septa for the |ntroductquﬂ&%%ﬁﬂﬁgirates and reagents

via syringe. G assware Was O ed and/ or heat

dri ed. Columm chronmat ogr aphy was ne on a Biotage
system (Manufacturer: Dyax 15 Corpepati on) having a
silica gel colum or on a N epPak cartridge
(Waters). '"H NWR spectra regorded on a Varian
i nstrument operating faF 200 :NVR spectra were
obt ai ned as CDC13 sol utions (reported in ppn, using

25 chl drwhaiomselentetfor the bpathesizaofsbapaatdd7) is Eheden RFure YHEN
peal, nuItApI|o|E%E%@gé§ rePorted t he foll ow ng
abbr s cp atitons afk T potassium _ 2.2.3.3.3-pentafluoropropanoate:
Pentafiuoropropionic 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.

ot hegwi se. d)..in anhydrous sol vent s, and




10

15

20

25

30

(singlet), d (doublet), t (triplet), m(nultiplet), br
(broadened), dd (doublet of doublets), dt 20 (doubl et
of triplets). Coupling constants, when given, are
reported in Hertz (Hz). Exanple 1 Synthesis of (1E
4E) - et hvl 2-am no- 8- (perfl uoroet hyl

- 3H benzol bl azepi ne 4-carboxylate (7) EtO ' NO
F3CF2C NH2 25 A reaction schéde for the synthesis of

C 0 B8 (PrepirdtiG 8MLniefhyi J4g BERudro e&ﬁ@eréenep (5P P Bleafiit adapted
ID§Ot assi um uor Opro ahoat e:

Ao HOPEG. (R o5y, oh@ppemindie (29 g 679 mmol), 1-
10&&)—@%&[{)’ 10¢€1

in e réet & igggh%d 8#1 gf M‘%ﬂs £ﬁ’;:,gy%f%v!,%,f‘uP%Iggfllt}g)éopropanoate

(1Ree, i%tmmwasmred@m;i DM (508t ) dndheattd to0l@M°C for 30 minutes and

ok TRRL AR T 0 fof* 4 Mol o iR B RifB8s mlgedipecoot to zoom
tefnlpatatqu tWatsﬂ 200 a3 apd a&eﬁl (200l Qﬂ,);/ﬁéi@ LH&l}i&D bnd GRBOMSing for 30
1on O

{ P
g, FOLS Bisas fered 5t Wb BGHBSK o4 e Whoess opnse separated and the
orgalap e wh Wﬁshﬁﬂmt@iﬁywat&l@&gﬁdﬁig) 'Iﬂ@ %r% lafer was dried and

'_"\D

m xture of copper iodide (129 g, 679
cquggRsatedip vield fr@quhé (pegluc(rveth:gl besxs@aer(ﬁ@g )%{ﬁ@s a dark oil.
pot 8§t§;5 BMPeerdration ob 1 RERADL ﬁi’&‘& %Qﬁﬁl@&%h‘énbén}gn P%%Ied from

mol ) wer e dl ssolved | n DVF (500 NL) meat ed—to
lgeﬂb’ﬂ-ﬁgerﬂnmw@lsl)me@ ﬁl?ﬁén gh éa”lSenimwl) Wﬁﬁ $Glffde add nitric acid as

WS, t me\msaHmmdtocmﬂto
dﬁ%eﬁ’%%?}p‘%?%w* st - ( 200 ) and ether (200 )

wer eSteplded 8nd af t er sltregara’_cm or &0 m(Hqus.dhhl@nyl 2 (2-mtro-4-

i ds filtered and w dwith ther The pha
ﬁﬁéﬁ@¢§@§i¢§?§@—¥¥¥¥4ﬁr—%¥ga T |&yefo Wﬁ@ mé§he&ﬂmﬁﬂ¥2{mm}4‘
(ﬂ&fﬂﬂ@&le‘ﬁ@ﬂ)@énieﬁe X102P 8, 9.0 mmUFﬁaIQT BA8Iigink Y 99 ¢85 Hrh&Y in toluene

ated tg yield

OB on gt s it forDe e diatih aceta 64,86 563953 mamoly The mixture
wﬂﬁ!hgat&l ko rétﬁlxsfo? PL6ChoukY, e@ﬁfe?tcogﬁn\ﬁ)ft% room tem;zeg%ture the mixture was

1-met hyl -2-nitro-4-(perfluoroe enzene
Cwmﬁ@dmﬁﬁro\‘ﬁcumn thy resyltiop oflfvag onnmedlhscl}a sed methe next reaction.

(1. 9§L E: '--_ﬂ_[m Of 2=niii o‘|o i ._'lﬂ_.- m c{e

d
descr| ed i 04 T8 A S (3): To a solution of
m‘i@ @*NIN'mwwlﬂﬁﬁ-mw@mﬁﬂwémﬂmnﬂbmmaﬁm (12.2 g, 39.2 mmol)

BREGIBY R85 BBl T2 kS R T ) P Rudateibh o8l & 1372
ikt a8, e et e o
Nh@%e?g&“( é?“@’ge magcs‘\gﬁéhaﬁﬂtﬂr)“—m% évaﬁncsemk&e Thasolidsaverg r%/r@oved and
the eff ek XalfeOwasl fadhed With MDUR! BROKIRE W& wARK txag%%@w €100 mL),

the m xture was concentrated under vacuum an
dries and icapeepitrtedva sThenpragerinatel yag suirified vih Basheglromatography (100%

hé:8881 99 EtOAc) to provide 2-nitro-4-(perfluoroethyl)benzaldehyde (5.4 g, 52%).

Step F: Preparation of (E)ethvl 2-(cyanomethyl)-3-(2-nitro-4-
(perfluoroethyl)phenvyl)acrylate (6): To a solution of 2-nitro-4-(perﬂuoroethyl)benzaldehyde
(5.4 g, 20.1 mmol) in toluene (150 mL) was added a-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%).




10

15

20

30

‘Step E: Preparation of
2-nitro-4-(perfluoroethyl)benzal dehyde (5): To a
solution of 20 crude

(E)-N, N-di met hyl -2-(2-nitro-4-(perfluoroethyl)phenyl)e
thenamne (12.2 g, 39.2 nmmol) in THE (300 nL) and pH
7.2 phosphate buffer (300 nL) was added NalO4 (29.3 g,
137.2 mmol). After 2.5 hours2an aliquot (-0.3 nL) was

renoygs, d.i | temer@ﬁﬁﬁh dpf e@lE,ThEE)Qéﬁlon?-ah%%-ﬁl‘(pérﬁ{;&oethvl)-3H-
) Ielndlcate that the reaction was coO ete. e

bexwlatel (A 6" o 4 prdutiqn ofe(E)-ctiwb 2 ther)-3-(2-nitro-4-

Ol B 538y AT RS o0

mwgd). plhe lﬁnxm.te waa h‘ehmé I10 @Br Cnfot dghcamdqu@mﬁ)@%/mhﬂgeﬂ]ameeﬁwacld was

re 4 0 vt PR PE srmiing semialita dissqléeding50% 405 (100 ml)

arBtEfDAle: (160 Ripyr ahe arixtafe wis) filekdtlylo remove insoluble material and the phases

WSS DR AT S Werepirasted P B1e £2 500 emlon Toe combined
or%mﬁbi Wére dri¢dP|dl doﬁ&lhﬁﬁfeby ﬂ@&fhééﬂtﬁi@é‘\\(&epurﬁﬁd 4idlask @hrbmatography

|ntoluene( 0 nm.) was ad
ﬂQ%yEﬁbﬁbt By P¢ar¥efdihdryeely (1R eﬁ@ gbyl 2-amino-8-(perfluoroethyl)-3H-
sieenbalossige 63,00, FNintTshdy T1a0T, 48 . 2

432 (owrED X1 Gosl -2 728¢ . 3dlms 8HY, Tus7.6 b (my2H), erés 1H).
ac Uk T- t S ifie a.fl ash
\éhr 0 ogir1 g%% i Elrg%g} ﬁesggérﬁ% fc? uﬁ"lﬁ I %f%[ﬁ@f “TOBJPBPI&{, of dhe general

fopiaylag8ayiThe following amides were prepared as shown in Figure 2.
2- (cyanonet hyl ) - 3- ( 2- nltroE EB gl uor oet hyl)phenyl ) ac
rylate (6.00 g, 79%. Preparation of (GE

4E) -Sythgtis 8f @Hi mﬁaﬁaﬁﬁm INJBIE@Erh &ibxlye@i)-8-(perfluoroethyl)-3H-
benzo bl azepi ne- 4- car boxvl at e (7 : To a 9soI ution of

(E)-ethyl 2-(cyano?fREeipjazemr . .
(perfl uoroet hyl)phenyl)acryl at e ((2 60 g, 6.87 mmuol)

was added iron powder (2.30 g 4 2 mmol). The
m xture was heated to 90 C /r}p Upon cool i ng
the acetic acid was 5 re - d u er va@uumandthe

resul ting sem sol i dFaf&sCdi SsoNvad |n 50% K2C03 (100
n) and EtQAc (100 nL). ‘The ni xNtze%was filtered to

r eno rial_ cangst .
g5 HSE SRS RS e, s v
n(eﬂloxyemd)am_u)e OPhBe,co6 imrveal) uoD@Erﬂ3cmLWe°&erdlr0| mihugsscsolid (1E,4E)-
0 entr The ntr urifie fl
S e ARSI e 53R i Pob, Tmmen
aeél)cE)i &ﬁﬂgthé vé’ssdnwmseﬁ}eﬁgae:ﬂfﬂebmad @@UB}SPIC) foB;ﬂgllom hour?_| II\IJI\I/’IC:\)’n cooling the
enzol b] az car bo : . ~HR .
59 adhed i sifimiod odheflet @ 3L 'nd b 2Gmingis the mixtre
was %%nﬁbﬁedfbetvaeeﬁ ldH,CL: (36 Irl)?aﬁd ()Hhe @Id)mL /- e phasek \(ré?é separated and

214), 7.80 (s, 1H) Egure shows reactlon schene

thecaqueqye vy ﬁi“lﬁ@&qumﬁf CEofh 6 a0 aal ) H&e gembing orgapicmweze dried and
é&m&&? TiR! dr @ ,ﬂgﬁgs&g@ﬁﬁ%@g {n%pa%@g_e AEC AV mplates, eluting

igure 2. Exanple
witl) 5-20% VieQHICHNChi witl 4nt tiftopx p& NELOFD 8- "HReMR. (CDGR) hy2.91 (s, 2H),

3_.3%?'5, 625794 BhALEPEDL 5 B8 (81 BP0 A1) 48 (4, 1:1), 739 (5, 15).




N Ol1~ F3CF2C N NH2 O~ Tri et hyl al umi num (0.34 nL of
, a 2.0 Msolution in toluene) was added to bis(2-

nmet hoxyet hyl )am ne (92 ng, 0.69 mml) in DCE (3 nL).

After 10 mnutes solid (1E,4E)- 20 et hyl

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

ylate (80 ng, 0.23 mml) was_added and the vessel was

seal ed and heated to 75 C fGr°16-20 hours. Upon

cooling the reaction vvasEmmmdnad with saturated

Eigggisec; N R : 20 mut es the

brine (50 rrL) The phase,g;bwﬁ[ﬁ@ [} rat ed and the
agueous was extracted w.Tm%-?z X 20 nL). The
combi ned organics were dried and 5 concentrated. The
crude material was purifie rrative TLC (2,
0.5 mm pl at es, eIutlng OH CH2C12 with
4-6 drops of NHAOH) g cdt 2.81 (s, 2H),
336 (s, 6H), 35537ﬁ(m 8 '\ﬂfgs (s, 11-1), 7.20
7.40 (d, 1H), 7.39 (s, 1H). 30 -33- Example 3
5 Sy nﬁﬁ%pgnd&&) tvggprepare& as described in Example 2 to provide 17 mg (21%) of the

e U B N s . so

RN 9)7296(51, Pik@38&d 13D, Tles ¢y ilHRd i n Exanpl e 2
to prow de 17 (21 9 kf‘t he fle5| red product. 'H
NVR (CDC13) s 0 22 1.27 (r@Bped 1. 78(s, 21-1),

e LHAm lo‘; db[-oeﬂlvl : > é illkg

10 /- 20 (d 11- 1) 7.38 (d, 111), 7, , T
Synt hesi s of (1lE 4E)- 2-%#&%%@&“ uor oet hyI ) NN

di propyl 3H benzo[ b] azepine 4 }0 /ar\b)axam de (11) ON

F3CF2C N NH2 '

F3CF2C N’

Compound (10) was prepared as described in Example 2 to provide 24 mg (28%) of
the desired product. 'H NMR (CDCI;) 8 0.85-0.94 (m, 6H), 1.61-1.71 (m, 4H), 2.77 (s, 2H),
3.40-3.55 (m, 4H), 6.81 (s, 1H), 7.21 (d, 1H), 7.37 (d, 1H), 7.48 (s, 1H).

15 Figure 3 shows a reaction scheme for the synthesis of compounds of the general
formula (12). The followmg amides were prepared as shown in Figure 3.
Example 5
Synthesis of ( IE? 4E)—2-amino-N-ethvl-8-(-perﬂuoroethv1)—3H—benzoI'b]azeoine—
4-carboxamide (15)
o

N>
= H

F3CF,C N=
20 : NH,
Step A: Preparation of (1E, 4E)-ethyl 2-( tert-butoxycarbonyl)-8-(perfluoroethyl)-3H-
benzo[bjazepine-4-carboxylate (13): To a solution of (1IE, 4E)-ethyl 2-amino-8-
(perﬂuoroeﬂ1yl)—3H—benzo[b]azepine-4-ca1‘boxy1ate (7) (2.28 g, 6.55 mmol) in CH,Cl, (150
mlL) was added Boc anhydride (1.43 g, 6.55 mmol).

After 24 hours the mixture was



Compound (10) was prepared as described in Exanple 2
to provide 24 ng (28% of the desired product. IH NWR
(CDC13) S 0.85-0.94 (m 6H), 1.61-1.71 (m 4H), 2.77
(s, 211), 3.40-3.55 (in, 4H), 6.81 (s, 1H, 7.21 (d,
1H), 7.37 (d, 11-1), 7.48 (s, 1H). 15 Figure 3 shows a
reaction scheme for the synthesis of compounds of the
general formula (12). The f-8#towi ng ani des were

coﬁéeanﬁgtre@ dn@PuiiRa 'ﬂﬁslﬁbk%Uﬁﬁt %ra'pﬁf gfﬂbl’/e hﬁ(aﬁé(%q%% ﬁt(?:&c) to yield

E. i 2-am no- N- et or oet
(1 éﬁ}e{hm a2éteﬂfteltowcaimm&(&-@edﬁuc(rgﬁhymﬁﬂ-behlzo[Efﬁzﬁi’x(é 4-catboxylate

N Step A Preparation of (1lE. 4E)-ethyl
(légtgéggo %ut oxycar bony) 8 erfluoroethvl) 3H

benZAudrb| Bz t#bnC af b | 4EB2 butd:6rcarbsH B @droethy])-3H-
| 4E).- et h 2-am n

5 EM%MQ% o FBpion SONtiEn, oo EXetyl 2-(ert

it dey28ben 1ﬁsié;§rﬂmbémym3ﬁtﬁ%ﬁé@b e-Mbarb¥83at8 G4 QRHAQLO (4:1, 10
nhydr | 6.55 mmol ). After 24 hours t he

mfﬁ WW@G&&OH@O 43 Mg ht40gnwaD a fifies dr hourseide wiistuze wagmade acidic

(PHEH)E 4E§5% t@lﬁﬁl‘%/acﬁdlﬁﬁo/@)ﬁﬁ&@@@ﬁh@h@ /CQE:t %%L)t Orngi Bhlined organics

W@e @rled undmm@ﬁuya@db dhy mptegal war dsed pitheutHipther phtifiarizn

b | 1.9 % B:
10 [Pr]epafpgf: e gfg%%%ﬁy ke 16l 9D A 88IN-eBVER-Firflucroethyl)-3H-

-§-clbbxamida(Ifonylo a 891(1‘@@‘[ of mﬂg'mnh;(é [763idg, ©.750 mmol),

P}?ﬁ?&% i{éﬂl Az e8 gfiﬁm(gja ﬁg 4%) 30 tert- uto cax-[) n}ﬂ) §0| u Lgrgethyl) 3H-

b@u&[@}ayqﬁn&myﬂbbxﬁm( ped f (109 ragt bybm Rifohenz DM 32 8R1 N8vas added

etﬁvf @#@%Y?wzﬁlﬁa' 4 Tchg'g ?9%5@ (mmR%)t ehfter SH%FEH\AgsIaf%f ag dhgh%itﬂ%ﬁ@mum was

15 pabBSorRBBEwREs r
extract ed V\ﬁl ?‘t@%%) alyaxﬁrgho é@% ﬁiLt) TEfe:le gﬁds E‘rg separated and the

o1 MYEE Wapwated Ml@dwaﬁrd(ncb h%wlbafféd comihleedraltgemnawere dried and
dé@ént{'é&%d el %?&% rféld{xé QRE A lu£ 'ifs %Hz@iﬂ/’l’fgj{) = t.ﬁpJ'O thl) and stirred at

reparation ,
Tod ) te@perpiunofoh dpig] T8e (pletiles wereaetbydd)undbt vacuum and the residue was

f 5 ol.uti on
T TR I
20 the.agdudpusmak )axtﬁ{azdzd(\ihﬂl EtOAc (2 x 50 mL). The combined orgamcs were dried and
. 4E) - - but oxycar bon 1%1 éperfl uoroeth [)
CHERTEIG] oTh TG Ao AU e e i ogpeges cluting

with 1mmeem¢91204@waddedmp§bm1{mm ﬁu@hﬁ@@m QE?]df‘a.n{Jﬂ@-N-ethyl- -
gg] 0.500 mmol ). After stirring for 14 hours

meéhx»a%%ans&]ﬁep}nsrfe@rwm6ét R B%% damwa«épcm 5 1.26
P19 YO OHYLA 41-38 (RhAARS MRHEs SBB6.8% B <2119, Y18 (s, 15D, 7.22 (4,
25 1H), 7.42 (d, 1H), 7.47 (s, 1H).

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

carboxamide (16)

_/

HN

o)
Iy
FaCF,C N=

NH,
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organi c | ayer was washed with water (3 x 100 nL). The
conbi ned organics were dried and concentrated. The
crude residue was taken up in CH2C12/TFA (-1:1, 50 nli)
and stirred at roomtenperature for 2 hours. The

vol atil es were renoved under vacuum and the residue
was partitioned between Et OAc and 10% Na2CC3 (1:1,
100 nml). The phases were separated and 20 the aqueous

vvas Gotiigound €16) wiak breﬁh@&@s G&Gﬁb&ﬂnfﬂx)ampﬁ@ s@MFRIGRS $ropylamine for
were dried concentrated, The concentrate

€ %E‘W"é‘&“’(} % f?)P’é?i%?F Abme (g of ihe dpsised BrOBICAL ?g NMR (CDCly)
5 6boits, B, Msg( 1648 MeLHIRE LS, %hh b (&, IO Oor Mt .14 (ors,

I‘OVI

I}Dpéﬂﬁl(%dfﬂeiih%/(d) 11‘5’ b‘ér@o{fﬁ} &ﬂ&;ﬁﬂ riHM car boxani de (6.5

ng, 8% . 1H NWVR (CDC13) S]i‘xa%?pl 2.94 (s, 2H),
3.41-3.48 (m 2H), 5.15 (br i 608(br s, 111), _
7%@@@,@1@4_1}&@@%&&-14&:16@1)Bﬂbenzi$rb4&epine-4~
(s, 1H). Exanple 6 Synt hes S ft ,

4E) - 2- ami no- 8- (per f| uor o¥ & opel - 3H benzo[ b] aze

pi ne-4- carboxam de (16) HN O F3CF2€ | N NH2 - 35-
Cormpound (16) was prepared as descrilbed in Exanple 5,
substituting propyl amne for ethyl am ne hydr ochl ori de,
to provide 16 ng (45% of the desjred @roduct. 1H NMR
(CDC13) 8 0. 99 (s, 3H), 1.59 2H), 2.94 (s,
2H), 3.34-3.92 (m 2H), 519 1H), 6.14 (br s,
1H), 7.15 (s, 1H), 7. 22 H ., 7. 4%u(d, 111) 7.48
(s, 1H). 5 Exanple 70 sis of (1E."4E)-ethvl

2-am no- 8- (pyrrolidingl-carbonyl)-3H benzol bl azepi ne-
4- carboxyl ate (24) \'I/ Ol / NH2 N U The.
reaction schenme for t synt hesi s of conpound (24) is

S h OW[hd 18adtiog delentb. forlBle Hirftiesi of B!’)lﬁ?(g\[n@t(ﬁﬂris &fown in Figure 4.
|

ni trophenyl) nmet hyl et henam ne
( 18) gteé f& blgreparatlon of ('E) 9 ( 4-b¥omo—2-nm~ophenv1) N-dimethylethenamine (18):

To a solution of 1-methyl-2-nitro-4-bromobenzene (17) (29.86 g, 138.2 mmol) in toluene (200

mL) was added dimethylformamide dimethylacetal (17.52 g, 138.2 mmol). The mixture was
heated to reflux for 14 hours. After cooling to room temperature the mixture was

concentrated under vacuum and the resulting oil was immediately used in the next reaction.

Step B: Preparation of 4-bromo-2-nitrobenzaldehyde (19): To a solution of crude (E)-
2-(4-bromo-2-nitrophenyl)-N,N-dimethylethenamine (35.5 g, 131 mmol) in THF (300 mL)
and pH 7.2 phosphate buffer (300 mL) was added NalO, (56.0 g, 262 mmol). The solids were
removed and the filter cake was washed with EtOAc (200 mL). The filtrate was washed with
brine (2 X 100 mL), dried and concentrated. The concentrate was purified via flash
chromatography (5% EtOAc/hexanes to 10% EtOAc/hexanes) to provide 4-bromo-2-
nitrobenzaldehyde (8.41 g, 28% yield).

Step C: Preparation of (E)-ethyl 3-(4-bromo-2-nitrophenyl)-2-(cyanomethvhacrylate
(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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To a solution of 1-nethyl-2-nitro-4-bronobenzene (17)
(29.86 g, 138.2 mmol) in toluene (200 nlL) was added
di met hyl f or mam de. di net hyl acetal (17.52 g, 138.2
mrol ). The m xture was heated to reflux for 14 hours.
After cooling to roomtenperature the m xture was
concentrated under vacuum and the resulting oil was

I medi ately used in the next-3feaction. 15 Step B:

(160%paﬁe§£ﬂe@n 10f zé%brpgom% b tRRenzaldaeh d-g-brbfhbi2-dfrofhenyl)-2-

sol ution of crude

(czal(omeﬂrymbler(at%@%%we)ld)msRn@ffwénmspbd henami ne (35.5
bu £ 1 e]:p [ﬂ%gl i’r%l?%a;ﬂ)_lg stl@%ﬂ!%‘ F&EI'E%%Z) gb@%?osﬁ%1u%olblazepine-4—
Mﬂ\m do r enpweldtiand dfhe (E) tthek chkdebm-z-mtrophenyl)-z-

R ek iar 100 2 S oD i febfic Arit tAEEL HES adtR o ggwaer (1,10

g CIOnE andolat Ehewastypel fiak heded/ioa0df @ st 521€blﬁdﬂ U B&H1MB e acetic acid
5% Et OAC/ exanes to % Et OAc/ hex frow de
Fods OB AL RS, D SR p S0k KOs (100

m@) afdl %A@Yl@nmgﬁ (e 'nﬁ]fdkl}kl was ﬁltered to remove msoluble material and the
3- (4-brono-2-nitrophenyl)-2-(cyanonet Ey@t;i‘acr ate

pliases) werrcseaar%teql utfhe ﬁqmoumpbasérv@smmt?cb Z40dehgde 100 mL). The
crvifted rgartigs Qrel"REdd bfld tc&!léﬁﬁl?ﬁ cf( Lorpaldoncdfisite2dds gunﬁed via flash

a- cyanorre y| car boet hoayet
chrpinptegraphy fistabo#0meS% M@{/@Hﬂ&) fb yieldl (1 E,4F5-effiyb2-amino-8-bromo-

i §,,16 hours. The reaction
3%%%@0%§e£@%§gpﬁ&§%t 59?2)1 vent was renoved under

vaculitep Fhe chmpaafioratef WAE. pm]'-éﬂlﬂéﬂ-bﬂoﬂlof-i &Sﬂ-butoxvca:bonvl) 3H-

h gr gphy_- 36- reh s
bSIoATELagraphy, - 26 300 | SHRRE st o%%ﬁ 5 (IE, 4E)-ethyl

2(@%9%1&6‘?:])13&{1%6 - BarBo 8 0.880 8ndl fvas added B
white solid. Step[%wereparatlxgﬂégo/? GEg’)4E eth o acded Boe

anhy&lFids, 6148 18 §red0 3pmelen Fht solubion jras étvzred etgpwﬁymmréture for 72 hours.

f
Tﬁg él'éactl(?_rg\ﬁgs éa{ﬁ?’ﬁ%{)& % d.r?ﬁ:o\ss %41}51%111;/ egnbg n%c%l c maltogaé)hy (Biotage

1@@: G0 fexapeEifAg) )toj proa!det(ilE, 4k)- @thzl%bwu;o M’@l’tmwcarbml}’l) 3H-

el ABRMEL Sefooh Yt oS S ki) KGR LMEE 19 |
acid Step/a§ r emgaaitmm adr (1¥Fa @mMLQMbmtemdﬂhonw) 8-(pyrrolidine-1-

EREIR el 85F1 | 1 el dhggtion (15 mL)
cbmsmiu,gbm;r’oxe(pw m@l, 4aﬂ.2dm§1|319 -Qiymﬁmnvﬂt@rmpgpmngzwomﬂbeamd (785.
e as E xtrggted with EtOAc (2 x 1
55% gﬂtﬂﬂﬁé o‘}P§ i e—2dfqﬂe‘allt%eﬁ/&wéeﬂxlérﬁﬁrb:p€&blazepme-4-

cAiBBxARS Eesnatel %wai w&éd\émﬁdﬁ&&m& (¥TRic00. @9@9&6101) The
( Bi ot age 40m 5% Mc 2) "to yield (1E, 4E)-ethy

reaction was Batpderb0 °Gfpriichonct tien zeqledio-rdom dethpscgtizetand concentrated to

t aratlon
d&ﬁ] gs‘zbg‘he %Z@n( Pre? r‘?ﬁbﬁjfn(#; &3’3{ %ggar?t vegig (p:&al':te é 56% étBAc) to provide
(tié,nEpéthbﬂ-B@mmbﬂmxﬂeaebnhbm%y@gﬁdu?ﬁez) -ﬁarlﬁen}&) -SHXMehzb[blazepine-4-
n coptaining (1E, 4E)-ethyl 15

Cgtb)ﬁﬂsl %%%78‘}1@4%%3 e@éﬁg%{‘“é]oﬂzepl ne- 4- car boxyl ate (198

gy, Gtep4G: NPRbirad&s Fddexk, BAE)-ethy] 2-amino-8-(pyrrolidine-1-carbonyl)-3H-
benzo[blazepine-4-carboxylate (24): (1E, 4E)-ethyl-2-(tert-butoxycarbonyl)-8-(pyrrolidine-1-
carbonyl)-3H-benzo[b]azepine-4-carboxylate (110 mg, 0.218 mmol) was diluted with a 1:4
TFA:CHCl; 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,CO; and brine (30




anhydride (140 ng, 0.640 nmmol). The sol ution was
stirred at roomtenperature for 72 hours. The
reacti on was concentrated to dryness and purified by
col um chromat ography (Biotage 12m 4:1
hexanes: Et OAc) to provide (1E
4E) - et hyl - 8- br ono- 2- (tert - but oxycar bonyl ) - 3H
benzo[ b] azepi ne- 4- car boxyl até7{ 245 ng, 94% vyield) as a
mli Tie CRIOIGsold dnShBRirfed ok aRa5 8}, 'fﬂﬁréﬁ, atd %inc%nuatedl to provide (1E,

4E) - et hyl t ent - but oxycar bony!| pyrr
4Ey- éhdg 'ﬂ%é F]-Eﬂealz@pbml)iﬁl'bg gEb}azaplae-(42c%)box3Phtear(88 mg

81%%@9‘&3%%@31;43wﬂ<<@w§: LA B FRE S B 0. 208 .
2Fc B 49-3785m, 2, 336585 (m 2H), 434 4(35E(m 2H), 732 (d, 1H), 7.46-7.49 (m,

> HssldYn Tevl ’xﬁ?ﬁﬁm@?”t Y 20 Tl ves. added -

palladlun1acetate (80.5 n@kaﬁpﬁﬂ@ nmol ). The 25
0

br own oil was purl fi ed kaérga,g{ﬁg@r(gg)l ve LC pI ate (100%

Et CAc) to provide
(1 E, 4E) -ethyl -2-(tert-but oxycarbonyl)-8-(pyrrolidine-
- carbonyl ) - 3H benzo[ b] azepi ne-4- cagboxyl ate (277 ny,
46% vyield) as a tan oil. Step G Préparation of (L1E,
4E) - et hyl 2-am no- 8- (pyrroli di arbon | 30
benzof bl azepi ne- 4- car boxvl at g
4E) - et hyl - 2- (tert - but oxyCx

car bonyl ) - 3H benzo[ lpj a 43!634-carbdwmlate (110 ng,
0.218 mml) was dil ut&d th a 1:4 TFA CH2C12
solution (4 nL). The Pdaction was stirred at room

10 te r a luted with.
TR Lk B R S OIS e i
Exemple. J7- sybstjtuting M-Gh@ﬁ&ﬁycambbnﬂl)phﬂnﬁh&oﬁi&l acido¥er 4-(pyrrohd1ne 1-
c%ﬁgﬁﬁ?{m&w °d. .30 coneentiileSd P OSSR 2 amino-8-a-

(mgmamqaxboaylomnydemm[lb}azqﬁﬁwwéﬂ:o@mtbe@ﬂOHgl areRnl ﬁﬁnol 54%

y‘#ﬁcar bop%‘% (éﬁ?%@ (FP%}%%KI 391@@@1) 12. @% (S(e '&';{())33540(5231@3 432 (q,

15 2H)s7.33 @d) 1H3 749-74
}2530 %"‘% 5H)(3m 2}_055@(2@? 21 ¢ (dd%}@ﬁ7%sg§ 1@111 ?ﬂs, 1@),5'3])1,(5, 1H).
7.60 (d, 2H) 7.67 (d, 21- fa)xam ledh (s, 1H). Exanple 8

-benzo[blazepine-4-

benzo[b]azgpine 4 car beasboaylete(28) O \ | ~ NOI /
NH2 Owve 10 Conpound (25) was prepared according to

the general procedures described in ) Exanple 7,
substituting 4-(nmethoxycarbonyl) phemyl boronic acid for
4- (pyrrolidine-1-

_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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car bonyl ) phenyl boroni c acid, to provide (1lE, 4E)-ethyl

2-am no- 8- ( 4-

(met hoxycar bonyl ) phenyl ) - 3H benzo[ b] azepi ne- 4- car boxy!

ate (17 ng, 0.031 nmol, 54% vyield) as a yellow solid.

1H NWMR (CDC13) 6 1.39 (t, 3H) 2.99 (s, 21-1), 3.94

(s 3H), 432(q 15 2H), §§(dd 1H), 7.46-7.49 (m
771‘&(}; 7.83 (s, 8.09 (s, 1H), 8.11

(m@ﬁmoquq;bony npl[)-éHgb@;m{b]w@m-é«fca(bbEyla%EX} einByl0.031 mmol, 21%

yl%anzogg} g?éé‘fégﬁ%@@% é& ‘zg‘%ﬂ 69%85,@11] {0 (s, R, 4.31-4.36
(q. 233 ¢y dH),2096-NdS (i 78d @cnygy, di | -
7@@?# es descri bed(l %m;éxanp(l eg?,y éggs%%) d,@?l)gﬁ@fﬁcﬁz}n783
Yyl car banoyl ) phenyl boronic acid for
4- (pyrrolidine-1- car bonyt}mﬁg)ilobor onic acid, to
p owd_e 4E -et hyI Zdam no- 8(4 -38-__

ate (1 , O 031 i eIIow SO|Id
"H Nl(\/R ?gCDC13) 6 Héml; a% e ﬁ%@l—b, 3.06 (s,

3H), 4.31-4.36 (g, 2H), 7.33 (dd, 1?, 7.46-7.49 (m
h

2H), 7.34 (d, 1H), 7.47-7.52 ( H\ 7.32 (d, 2H)

- 7.83- 7.85 (m 3H). 5 Exanple 10 sypthesis of (IE
4E) - 2- ami no- N N-di nropyl - 8- (4- (pyrroLidine |

car bonyl ) phenyl ) 3H benzo[ bl g ae/4-Lar boxani de (27)
O O/ NNH N v Conpound ([ was \prepared from

conmpound (24) by a met hed q NEO that 10
rovi de’ 49vmp (43% of the

described in Exanpl g,
desi red conpound. 'H KIVR CDC13) 6 0.93 (t, 6H),

1.63-1.71 (m 4H), 1,89 (m 2H), 1.98 (m 2H), 2.83

(s, 2H) 340 3.51 (W /6H), 3.67 (t, 2H), 6.83 (s,

11-1 ézd 1H), 7.35 (d, 1H), 7.49 (d, 1H), 7.64

(q, Fﬁpouﬂﬂw 7écW¢&/pteyamﬂ frdme coomppanth 0124)0F>y tahingthod similar to that

i e WI n assa
ek HtEd n%%ﬂ})?él’z Real5hRrg ) gu B St fedlred Ebmfbund >R (cDC1,)
5093(t 6H), 1.63-1.71 (m, 4H),189(m,2H) 1.98 (m, 2H), 2.83 (s, 2H), 3.40-3.51 (m, 6H),

3.67 (t, 2H), 6.83 (s, 1H), 7.3 (dd, 1H), 7.35 (d, 1H), 7.49 (d, 1H), 7.64 (q, 4H).
The activity of the compounds of this invention may be determined by the following

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 puM 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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Hurman enbryoni c ki dney (HEK) cells which stably
express various human TLR genes, including TLR7 and
TLR8, and a NFkB-luciferase reporter gene were
i ncubated with wvarious concentrations of conpound
overni ght. The anmount of induced |uciferase was 20
nmeasured by reading the absorbance at 650 nm
Conpounds of this invention H8ve an MC50 of 100 pM or
cdnfifotnd \Wenghh NERQ dctivehiaedsas dtﬁyememﬁn@ttﬁéhtu%&%xa&f TNFo in
whi ch 50% of maxi num induction i s seen. Exanple 1
SUPBNEIHQ’SS}HyELISAF TLERY activity TwaSass2fedFar mphwnag tid amdunt of IFNa in

PRRRAHE S SR Rl SRATRY) | CPbaliot® Br thioRSentin begisaeMCa of 100

pMi drhless ShiherirCIVIOs @ik @he €8lckimtratidh eat iwlEeD§09% b whd thaxB@m induction is
conpound overnight. TLR8 activity was assayed by

asuring the amount of TNFa in supernatants by
ELI Sfge 6ir@Cdelsdrtpiin W S ok ds lﬂlﬁsﬁﬁﬁé% ngf 4heprinciples of the
anmount of FNa in" supernatants by ELIS
ingentioanslurthey finse Aggews mpdifiGatioan end nhama@s will begenddly apparent to
r r
3B B d E55 9 LA 3l BSeRRECE T B Bhcion
proogse gbowig agl é@candt dbowe. i $CGMgue raﬁdsuasblé imodficatibhsvand equivalents

I f h .
o1 gk P AL ot R0 MRy e cims

falleadi | y. apparent to those skilled in the art, it is
not desired to limt the jnvenfion to the exact

const PUSFEn CaTE™%r OOTPLIS Do Wringlldgy e SECIEE. ot gincludes” when

uRaan ridk B&cﬁcaﬁ’dﬂ andUh tiedfolotme dihieRtard RerdBdto specify the presence of
equi valents 10 may be resorted to falling within 1

Sfé‘@é 2 w&egﬁqﬁ,\/@m@ﬁm&sord &FPS: éalt Bhext fe et arasinde ﬁh@ presence or
[

o o O P SRRl i Focry, CBARRICR! i, r B ot
specification and in the follomnng clainms are intended
to specify the presence of stated features, integers,
conponents, or steps, but they do not preclude the
presence or 15 addition of one or nore other
features, integers, conponents, steps, or groups
thereof. -40- What is clained is: 1. A conpound of the
Formula Rba R1 O R2 R5b R3-
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N R4 R5C NH2 5 and netabolites, solvates, tautoners,
and pharmaceutically acceptable 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, allcynyl, Br,
CNT, OH, NR6R7, C(=O)R8, NR6I92R7, (Cl-C6 al kyl)ami no,
WReE R &HECH2-, SR6 and SO02R6, and wherein said aryl
and heteroaryl rings are optionally further
substituted with 10 one or nore groups independently
sel e 3, CF30, HCF20O-, al kyl,
1heté$%8??g%ﬁﬂkglgﬁ%9uﬁF , R3 and R4 are independently
sel ect ed fron1H al kyl , @&l kynyl , heteroal kyl
cycl oal kyl , cycloalkenyl ) W\ ‘alkyl, aryl and
het eroaryl, wherein s&Pt af kenyl, al kynyl,
het er oal kyl , cycl oal kyl , I
heterocycloalkyl aryl i
optionally substltuted with on87ox nore groups
|ndependently sel ected fror¥al kyl Nﬁikenyl al kynyl ,

el iRt &%G%sﬁque%ﬁgéﬁ%@g G aprsef, wherein:

R6 OOy 4O EHEIGHEF, CAREG 9P 2iRdry] orRteradi§il it Rhered! saﬁ%mzmld heteroaryl
R4 toget her MAt% the atomto which th are attac w

TipgY W&um?dam OB OT BRFY BREPY indrreadenthy selected dse plkemd, alkynyl,
BE'@H O NER", SRIFRE ANREGURY,| (€10 iy 1fanfR, | Rﬁébgsor?c =CHa-, SR
bsiltuted 20 th one or nore groups | ndepende

a@be@cR ednd wbereial snyﬂ arylednld éneteroaryl| ings yate, opftionglly, fuher slubsututed with

%\I"()) G, RQIRﬁ%CPd%enQ{%@ egérg% W 3 CF30-, HCF,0-, alkyl,
On@HeCH2-, WB02R7, SR6 and SO02RS; R2 and R8 are
[ o R s S —
cpal6dlRg| kﬁmyahkenmeheuemyabaaﬁk ¥yl asd Yléteﬁb@ﬂrl h@ﬁ@é@asaml alkyl, alkenyl,
aﬁggreln said. 25 alk l.cen al ky
,nyqu(gjaélf}ﬁy py i;| b@é 9<|:ycloalky1 aryl and heteroaryl are
oBﬁ&&!ll? Csﬁﬁétﬁlﬁlﬂ(%ﬂl Gk 1@&@ é?&lp@ rlﬁc?c‘i%ﬁdeﬁﬁ)}a sQPdt P ﬁ‘%ll Akyl, alkenyl,

substituted with q@ or p%i S 1 ndep endent
b NRy

allypggls Fe €L fBrIOIfnCI‘éI% (FRYIR/L OCK"OIB cef0>NR6R7 (Ci-
¥

e am%%}ﬂ@?ﬁb% J%@a n}%ﬁ:gpz) M R soRS,

R6OC@t @b&@—lzggethﬂmzﬁ? atoBRe whith BH2RE; attadibd B a saturated or

p@ﬁ@lly %}ﬂ%’g@t&&ﬁgbocryc %Hg,e &Xlﬁééuglz &rqg?y%% é‘lng is o%/c?nally substituted

mﬂf@m&md@ﬁé gl}()uﬁﬁlnﬁqieﬁdknﬂf, @albdrﬂed ﬁbxh&yaJlkyl aill&iﬁmy kikynyl, F, Cl, Br, I, CN,

it yﬁ%‘c%l S’%rbﬁi% &ér(%dﬁf aréf ORRER! sy qalioDamino,

@G odH, | MEO)C#@{MNRFSOJR@ SR@)&H(S/(')ZR"’CYC' oal kyl',
cycloqlken |, heterocycl oal kyl, aryl apd gteroaryl
are R and are independently selectéd from , alkyl, alkenyl, alkynyl,

heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloa]kyl, 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;-C alkylamino, CH;OCH,0-, R*0C(=0)CH=CH,-, NR’SO,R’, SR’ and
SO.R%;
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optionally substituted with one or nore groups

i ndependently selected from al kyl, al kenyl, al kynyl,

F, d, Br, I, CTI, OR6, NR6R7, C(=0) R6, C(=0) OR6,

OC(=O R6, C(=O NR6R7, (Cl- C6 al kyl)am no, CH3OCH2O,

R6OC(=0) CH=CH2-, NR SO02R7, SR6 and SO02R6, or R6 and R7
together with the atomto which they are attached form

a saturated or 10 partially*bnsaturated heterocyclic

ri n@®™, Bikraad RS are dndepbmieaty &, Fe OLi By 1) @Mapmg n@ﬁ%fy CHF; or CFj;
éubstltut ed wth one or nore groups |ndepe ent

el e%t ed from al kyl, al kenyl, alkynyl, F, d, Br, I,

CN, R°GiRd, RNReRAde SR

Q( =0 NRBRY?, (c1 cpﬁ% &&%lg%ﬁo@ %@‘g@l au‘ynyl heteroalkyl,
cyReaiy-cydealsny 1, 8 and dheRORRA, Whereifhﬁud alkyl, alkenyl,

Cly 5 The
ﬂl@%%gﬁ% %?yl g&lmﬂ.%yl &ﬁgl&@#ﬁh}ﬁéh&gro%oarﬂcyjl ﬁﬁ]@ heteroaryl are
optorgbl sylistivtited Ivathnmr& orvmeneegmupaandq;eﬂadmtv selebted T alkyl, alkenyl,

f d, T
GRS 0E i L G RGNS GRS ST c ol Boprew, (o
Ceiatigbpmirte ﬁH3§bCHan |Ré¢b(=e®)chezt QAR IS0,R” 20RYand BISR®,
conmpo rRd 7 tgn erein R6_and R7 are
i ndé’b&&@&ﬁ yorether With the afom s¢ whigh they jpre stiached, fopn asgurated or

pattialip atisuturated Adtiroe whérh sbidHtefocyMiEF
m.g{r%qlg. 9. The Conpgﬁlr?d g}: cl ai r; 18 V\?h%cry\glﬁn lgéalﬁc?\ﬁ%&luy sgbstituted

Of {RAre gropps Wdegendyntly seleqted fromealisd alisenyt alikiynyl) a. Chh Br L, CN,

NP@REI S t e k
0196 The cmggu%d o¥ d;f?ﬁR?&@Imggf elb and )I-le;" Fea]kyl)ammo’
CHM&& rg)(yoé@He@HedNRrSﬁaRl—l 8Rf ath@;R 12. The

) con%g@%ng%ungf?cm&q W er é I / NO <5 Ow

€ conboun ‘one of ‘claims 1 to 7,
3. V\heﬂé.enom(pmmd(c‘EZEEBz wﬂéi'emmasa'llkrﬁ conpound of any one

ains 1t ei.n , R4, Rba, R5b and Rs
*ar e%gagfﬁp%%&ﬁgéﬂn erﬁ*ﬁé{%l%‘?ﬁ%lund of claim 1,
5. sel amEedmwmﬁIoleaﬂE wﬁﬁémﬁzhymﬁw

no- 8- fl uaroet hyl) - 3H be nzobazelne4carbox
y| aﬁ]élﬂ ?o_{rg)(o%ncli of claim 5, y 1)1ere1n R [ J are F1Jndepe:ndenﬂy H, alkyl or
4E) héte - N, N- bi s(2- met hoxyet hyI )-8 (perfl uoroet hyl)

- 3H benzo[ b] azepi ne- 4- s
7. The compound of claim 6, wherein R° and R are mdependently H, ethyl, propyl, or

CHZCHZOCHg

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

9. The cqmpound of claim 8, wherein said aryl is substituted with C(=0)R®.

10.  The compound of claim 19, 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

13. The compound of any one of claims 1 to 7, wherein Y is CF,CF;.



car boxam de; (1E,

4E) - 2- am no- N, N- di et hyl - 8- ( perfl uor oet hyl ) - 3H benzo[ b]
azepi ne-4- carboxam de; 10 (1E,

4E) - 2- am no- 8- (perfl uoroet hyl )- N, N-di propyl - 3H benzo[ b
] azepi ne-4- carboxam de; (IE,

4E) - 2- am no- N- et hyl - 8- (perfl uoroet hyl ) - 3H benzo[ b] azep
i ne- 4 car boxami de; (1E, -42 -

14E) ﬁne%hgeu:& dfRRY bhd 'O BMEY hd 1Nﬂe9ﬁﬂ R 36 RETBORY A7ER™ are
pi ne-4- 15 carboxam de; (1E, 4E)-eth

eaph ydrageng- (pyrrol i di ne- | - car bonyl ) - 3H— benzo[ b] azepi ne-
4- carboxyl ate; (1E, 4E)-ethyl
2- am no- 8- (4- (et hoxycar bonyl ) phenyl ) - 3H benzo[ b] azepi
lfne AThecampouyd aftclrimAQ sdldcked fadmy - et hy

Xlgg%\%beggég} met h Lé%%gr uorogtlhgrﬁ @?f‘%{e&of%ﬁze&% 2 )Zq?lg.e;

45) - @Ewﬁ)maxhnn&w,wmmﬂaqtﬁm@éth&pw-cpafﬂmcreﬁxﬂ}-memmzepme-4-
pHen%I_ E -3H benzo[ b] azepi ne- 4- car boxam de; and
c Y eutically acceptable salts thereof. 25 16. A

kit fertyrabiddon - &éﬁ}r-s@e@ﬂwm 3HEstndd[Bfhzepine-4-
condi tion, conprising:”a) first phar maceutl cal
carbpieedde; i on conprising a conpound of any one of clains

1 tapldE. _g,g?ng) . 'IQ,Q&l%ﬁ NS G -8fs ine-20
17. @Eeé%? 0 c% %Q}nf:l 16 rtlﬁgf 0 riggls?}eféﬂé[gﬁgpme
cgbommidgphar maceut i cal conposition, wherein the second
phar tical ot O ond_conpound
for @egﬁ% Cﬁ%is rg}l orogﬁﬁlﬁ%ﬁng ﬁ’ia&e%%%dl tion.
céfboxéx&deThe kit of claim17, further conpri SI ng

insty ct' s for_ the_si eous, uen or
sopatds s R ammer R TR L e o
c%@iﬁ@@utl cal corrp05| tions to a patient in need
thereof. 5 19 phar maceuti cal conposition, which

conpflits 4E) sthzlo%mrs@ﬁcﬁ @yrrelidiperdrarhenyhng Hobsazelblazenieg-frs

é, byide toget her with a pharmaceutically acceptable
ent or carrier.

(1E, 4E)-ethyl 2-amino-8-(4- (methoxycarbonyl)phenyl) 3H-benzo[b]azepine-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 thereqf.

16. A kit for treating a TLR7- and/or TLRS-medi_ated 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 TLR&-mediated condition.
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20. A conpound according to any one of clainms 1 to 15
for use as a nedicanent for treating a TLR7 and/or
TLR8- nmedi ated condition in a human or animal. 10 21.
The use of a conpound of any one of claims 1 to 15 in
the manufacture of a nedicanent for the treatnent of
~an abnormal cell growth condition in a human or

ani mal . 22. A method of treattfng a TLR7- and/or

187 L REHERS 2GR A9 NQlithirQBmpASIAR insthifttbns 16t R Eﬂnﬂltﬂe%ﬁé @gquentlal or

to a patient in heed thereof an effective anount of
sepayeip adminigfation Hif said firstand Acenndhgrmdcentiedl campasifions to a patient in
s inmmune system conprising adm nistering to a
Ima&pm33§ in need thereof an effective anmount of a
conpound of claim 1.

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.



