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Thi s applwoaviion9s2el at es generally to biaryl purine andpP8Tdsawmapsasine
derivatives and pharmaceutical conpositions which selectively nodul ate
toll-like receptors (such as TLR-7), and nethods of nmaking and using such

conpERAA TIVESASHERRIMNEORMDE AzA P URINE USHFULS OR THECTREAVMENTYOR ANTERMLIAFS
the body with a first line defey ﬁ@A@g\ﬁdé@ﬁ ohkvadi ng pathogens. In an innate

i mmune response, an invadi ng pat en is recogni zed by a gerniine-encoded
receptor, the activation of which initiates a signaling cascade that | eads
to the induction of cytokine expression. Innate i mune systemreceptors

have 15broad specificity, rec structures that are highly
conserved anong different pat‘ﬁ%gbnépqﬂggkggﬂﬁ‘é Nof these receptors is known
as Tol | -1ike masepbmasof Mé gerﬁhl@lfytt@ bﬁd?ﬁlpfursh@ﬁﬁdi @%a%ﬁﬁné@@@x@tu%§ t hat
were first identified and resent in cells

such as AR P'E‘ﬁfﬂ?ﬁ@%t'camstt’ioﬁs Z’f’blcpsse'eéﬁ\(fl%‘b‘i‘)?wgie taﬁ[‘i?e'%F‘%ptOffdﬁ‘l*F@raé are at

| east t em_ Hi7)fecanéthddRsF rmdkinpamalisng sid@helddsoands.cor respondi ng si gnal i ng
cascades have been identified for sonme of these receptors. For exanple,
TLR2 is activated by the |lipoprotein of bacteria (e.g., E. coli.), TLR-3 is

activated by doubl e- stramiEKEGROUNDBrarHsINMENTaNed by | i popol ysacchari de
(Le., LPS or dot oxi.n) of Gram ne e bacte . (e.g.,. Sal monella and E.
Coli " 0157 vir) The 1ot (e B sy YATHIOREST IR BrY i oS dRBoF I pASHER & (o g
Listeri a)n,vac?j' h@piihb@@%gﬂh AG&W%MNG@&M@@&&S@ a;ﬁnrﬂu@iﬁ@dat&@@@h @3&&@“ hizead TLR— 9
Is activate unr net |ate seqguences . pat nogen .

LEi ol ot PbA SoimaaSored faeor dhent aton datach Bhae A Ierne srscerg that
transcri pzbu@n) ﬂh@@fﬁdmbtadNFof@tokmexgté’s@fonSIlrg@a@é ;rrngur@éy@tw rRepbaihaee i nvol ved
inr 5guI g g% thg eépressi,on okﬁ t oki ne i.ncludin those encodi ng

t unor® ne Qe¢iigy g RCagNiHg e éjstrngr@ ﬁfenh'ﬁh]( FE”SP?"G 2N certain
che gokl neﬁereﬁgpagsg@sofo@ﬁanzy ?fmesma@zatg iBhewh 8s aemukennéu@@o:tshe ” f
pro uct of 0 I nterferon here are a nunber o
Ef censes LG s St AN RSP PrriREaTS oL e UR TS B, api o

usi ng a DkdiRopbitNkad afy grebalt ireyeid sPEIDAS FiabBphhde, dehdiBickBls, BAd epittidied to
mel anoma, non-snmall cell lung carci nonma, hepatocellul ar carci nomm, basal

cel | 3508‘?l i noma, renal cell carcinoma, nyeloma, allergic rhinitis, asthns,
COPRo ul cer at Tu&re are at least ten different TLRs in mammals. Ligands and corresponding

signaling cascades have been identified for some of these receptors. For example, TLR-
2 is activated by the lipoprotein of bacteria (e.g., E. coli.), TLR-3 is activated by double-
stranded RNA, TLR-4 is activated by lipopolysaccharide (i.e., LPS or endotoxin} of Gram-
negative bacteria (e.g., Salmonella and E. coli O157:H7), TLR-5 is activated by flagellin of
25  motile bacteria {(e.g., Listeria), TLR-7 recognizes and responds to imiquimod {and ssRNA)
and TLR-9 is activated by unmethylated CpG sequences of pathogen DNA. The
stimulation of each of these receptors leads to activation of the transcription factor NF-kB,
and other signaling molecules that are involved in regulating the expression of cytokine
genes, including those encoding tumor necrosis factor-alpha (TNF-a), interleukin-1 (I1L-1),
30  and certain chemokines. Agonists of TLR-7 are immunostimulants and induce the
production of endogenous interferon-a in vivo.
There are a number of diseases, disorders, and conditions linked to TLRs such
that therapies using a TLR agonist are believed promising, including but not limited to
melanoma, non-small cell lung carcinoma, hepatocellular carcinoma, basal cell

35 carcinoma, renal cefl carcinoma, myeloma, allergic rhinitis, asthma, COPD, ulcerative



colitis, hepatic fibrosis, and viral infections such as HBV, HCV, HPV, RSV,
SARS, H'V, or influenza. SUMVARY OF THE | NVENTI ON 5l n accordance with the
f or egoi ngwoizn1iomgs2aspect the present invention provi desPcomsounds280f
Formula NH2 NN o 9 LiX2 N(L -- R2), , X1"01,1)2,(R4)n (R n 10 or

phar macegiiti€ Hdphtimsieds aplsirsphlestidiasiepts HENE HEW HAM, RS/, SRS, HIV,Qr, - S-,
- N( R8)C(_Oé-, -g(O) 2-, -S(0)-, or a covalent bond, Fe is H alkyl,
substi t uPBYE®Pkyl , hal oal kyl, al kenyl, substituted al kenyl, al kynyt,
substituted al kynyl, heteroal kyl, substituted heteroal kyl, carbocyclyl,

substituted 15carbocyclyl, carbocvelyial kyl , ituted carbocycl ytal kyl,
het erocycl yl, substituted hé?@?&%ﬁ%f”%ﬁ!\éﬁ@@g’ﬁ yl al kyl, substituted

het erspcy gl adcaidatbe wih He fodbpl | hWhedspéothhe ettt @akplion subats tuted

het eroaryl, arylal kyl, substituted arylal kyl, heteroaryl al kyt, substituted

het er oar §3MPRYKS OEBPHBEF/EI yI ai kenyl , substituted carbocycl yi al kenyl ,

car bocycl yl al kynyl , substituted carbocyclyial kynyl, heterocyclyl al kenyl,
substituted 20het erocycl yl al kenyl, heterocyclylal kynyl, substituted

het er ocycl oal kynyl, aryl al kenyl , fjtuted aryial kenyl, arylal kynyl,
substituted aryl al kynyl, heteroay nyl, substituted heteroaryl al kenyl,
het er oaryl al kynyl , substitutgq het erjoa &xq&k, car bocycl yl het er oal kyl
substituted carbocycl yl het er oalLkyTx? h& er o bclyfheteroalkyl, substituted
het erocycl yl het eroal kyl , aryl heteroal kyl, s#&bstituted arytheteroal kyl,

-

het er oaryl het er oal kyl, 25or substitutedﬁﬁeteﬁ%évytheteroalkyI; X2 is N or
C-R5; R5 is H halogen, alkyl, substitutkd alkyl, hal oal kyl, al koxy,
substituted al koxy, hal oal koxy, ami noal Ky, substituted ani noal kyl,
al kenyl , substituted al kenyl, alkynyl,isubstituted al kynyl , heteroal kyl,
substituted heteroal kyl, carbocyclyl, substituted

10

or pharmaceutically acceptable salts thereof, wherein:

L' is —NR®-, -O-, -8-, -N(R®)C(O)-, -S(0)-, -S(O)-, or a covalent bond;

R'is H, alkyl, substituted alkyl, haloalkyl, alkenyl, substituted alkenyl, alkynyi,
substituted alkynyl, heteroalkyt, substituted heteroalkyl, carbocyclyl, substituted

15 carbocyclyl, carbocyclylalkyl, substituted carbocyciylalkyl, heterocyclyl, substituted
heterocyclyl, heterocyclylalkyl, substituted heterocyclylalkyt, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, arylalkyl, substituted arylalkyl, heteroarylalkyl,
substituted heteroarylalkyl, carbocyclylalkenyl, substituted carbocyclylalkenyl,
carbocyclylalkynyl, substituted carbocyclylalkynyl, heterocyclylalkenyl, substituted

20  heterocyclylalkenyl, heterocyclylalkynyl, substituted heterocycloalkynyl, arylalkenyl,
substituted arylatkenyl, arylalkynyl, substituted arylalkynyl, heterocarylalkenyl, substituted
heteroarylalkenyl, heteroarylalkynyl, substituted heteroarylalkynyl, carbocyclylheteroalkyl,
substituted carbocyclylheteroalkyl, heterocyclytheteroalkyl, substituted
heterocyclylheteroalkyl, arylheteroalkyl, substituted arylheteroalkyl, heteroarylheteroalkyl,

25  or substituted heteroarytheteroalkyl;

X?is N or C-R%;

R® is H, halogen, alkyl, substituted alkyl, haloalkyl, alkoxy, substituted alkoxy,
haloalkoxy, aminoatkyl, substituted aminoalkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, heteroalkyl, substituted heteroalkyl, carbocyclyl, substituted

30 carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl, substituted



30car bocycl yl, carbocyclyial kyl, substituted carbocyclyi al kyl,

het erocycl yl, substituted heterocyclyl, aryl, substituted aryl,

het er oar yWo 28uligps2sut ed het eroaryl, heterocyclyl al kyl, ®abaiSze10062802
heterocyclyl al kyl, arylalkyl, substituted arylalkyl, heteroarylalkyl,

substi t uhedrdeotior 8af, yéhaétiwtéd a@ﬁ%@%@d&bly&hﬁnﬁ&&ﬁﬁéﬁ%arﬁ et dydhy/Rtkyl,
car bocycl yl het er oal kyl roctﬁgl yl het er pal {%‘ty‘ psu bstitute

het er ocy%‘l’t&ﬁ/‘ H@gc@?e@}gqowqiylatgyiy@rm@ b Biepatityted ay ﬁieé‘ﬁﬁrﬂé'wl presttEd Kyl |

het er oar ybiBaleyarRkKMErboQtlyheRsddity tseds ke adhby fEeakky! , cyano, azi do,
-C(0) gh% y Rdg y F¥§ 2NR8R9MW Rg or. - C(0) NRORLY;

RSP Ol el BRI EHHBE ok A TRk SR bnal 5 1 o

8 nmenber Qﬂflrfé@érbﬂﬁwCﬁétéro@ﬁnyé%r@élQﬁ}’&' s'uﬁstl’tbt@g heteroary:heteroa:kyeagéhdﬁgﬁ;abydr ogen
R5 may optional | ect.to m an, donenber ed

car bocyct®©)gr- qéﬂ%r C%%RI CSQC? n% “S(O J-NR RXIC(@ Oaﬁ k9‘l «9(1@ N%Qt%)st i tuted
al kyi ene, het @ﬁmwm%eméi bptioREinh@IrpEeab K LeBem aplkenyh8Bao 8

substituted al kenyl ene, ¥ | 'ene, substituted al kynyl ene, carbocyclyl ene,
subst i tuf“@ﬂ“b@éefdo??é??ﬂyﬂce‘i’fé‘e HRDEHDEE| vl ene, substituted heter ocycl yl ene,

-N R8-, -0-, eQ(EI’Q;)cﬁuhyo%@rrRS ma Qﬁt%ﬁailﬂon@e@ﬁb!@?%rrﬁ%ﬂ%d%%& Higgaryl or

heteroaryl D2 is aryl het eroar yl ; each L2 is independently
al ky?%nemeﬁ‘ﬁjﬁﬁq ‘f"’li'f’%?d’c%ﬂ %Weéﬁ{@"ych‘”e'f'@ oal kyl ene, substituted heteroal kyl ene,

or a coval ent Xb%m(yleﬁt%c@uﬂ%@tdtéj élm@ﬁeHQ@FHA!MEaMRﬁ%Etntu?eQﬂﬂétéro&lkﬂén@
each R3 and R4 is independently al kyl, substituted al kyl, al ené&p
kyl ,

Subst | t uRKENETIGeAYPSILAPRSRSTYINE, s@wvﬂ%’@eau%ﬂt*mm'ky%ﬂnsg%bowal

haleal kO%NBstnﬂf@écﬁé&@&Mlyl&q@U%r'c\)lﬁylﬁﬁé}neh%@ti@ﬁéd(blétﬁlroc%ly!eMNR SR, o NR9%?

N
_ NR8Q( =0JH&) -Was@)@@a%ﬁi@@é@% NRORL9, - C(=0) NRORLO, - C(=0)ORS,
- 0C( 79) NR9R1001730§91-CQ)1@@@ (C(=0) R8, - S(=0) 20R8, -S(=0)2R8, -0S(=0)20R8,
- S(=0) 2NRIRIO S( ~0) R8 l\%s (=0) 2R9, - NR8S(=0)2NROR19, - NR8S(=0) 20R9,
- 05( 0) 2NROR10P j“eiﬂf@%rﬁ -P(:=0) (OR8) 2, -P(0)(0R8)(R9), -P(0)RIRIO,

- OP(=0) ROR16, ea@(Ez% RBieperldents) MAene, CUEENABS alkylches NeRErBalkyléhe:S) NROR1O0,
- C(=NR8) NROR10, or -NRB8C(=NR8) NROR19; 30each n is |ndependently o, 1, 2, 3,

4 or 5, W@W%@tﬁfﬁaﬂ‘ﬁl@”&oié Q?f’al?ﬁ%b%‘gpl cted ring DI and D2, such that
sufficient at é@@hm‘é.@tmdygbﬁ@@t@LﬂmgzeSent for each R3 and R4; R6 and R7 are
each |ndependently , al kyl, substituted al kyl, al kenyl, substltuted

al keflyl , al kyRyP,"Edbstitut ed al kynyl , hal oal kyI het er oal kyl, substituted

he}3 eroal kyl , sasbrtyed Bt is Imémédup gﬁypaomlmf@d é(tkyl Q@ér@@%ﬁﬁétﬁut@b kyl,
substi t ut

S S E AV i ol e S31aRc, AL & 0vel 1
substituted heteroalkyl, =0, -OR?, -SR?, -NR'R™, =NR®, =NOR?, =NNR®*R?, -CN, -OCN,
-SCN, -N=C=0, -NCS, -NO, -NO,, =N., -N;, -NR*C{=0)R®, -NR*C(=0)OR?®, -

25  NRP*C(=ONRRY, -C(=ONR°R™, -C(=0)OR?, -OC(=0)NR*R™, -OC(=0)OR?, -C(=0)R®,
-S(=0),0RE, -3(=0)R?, -0S(=0),0R®, -S(=0),NR°R", -3(=0)R?, -NR®*3(=0),R?, -
NR®S(=0),NRR™ -NR®S(=0),0R® -OS(O)LNR°R™ -OP(=0)OR®),, -P(=0C)}OR?),,
-POYORHR), -P(OIRR™, -OP(=0)R°R", -C(=S)R?, -C(=S)OR?, -C(=0)SR?,
-C(=S)SR?, -C(=8S)NR’R™, -C(=NR)NRR'?, or -NR*C(=NR®)NR°R?;

30 each n is independentiy 0, 1, 2, 3, 4 or 5, depending on the size of the depicted
ring D' and D?, such that sufficient attachment points are present for each R® and R

R® and R are each independently H, alkyi, substituted alkyi, alkenyl, substituted
alkenyl, alkyny!, substituted alkynyl, haloalkyl, heteroatkyl, substituted heteroalkyl,
carbocyclyl, substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,

35  heterocyclyl, substituted heterocyclyl, aryi, substituted aryl, heteroaryl, substituted



het eroaryl, heterocyclylal kyl, substituted heterocyclylal kyl, arylal kyl,
substituted arylal kyl, heteroaryial kyl, substituted

het er oar ywal2kylosesesbocycl yi al kenyl , substituted car bocy@®Cylusekenyis)2

car bocycl yl ai kynyl, substituted carbocyclyl al kynyl, heterocyclyl arkenyl,

subst i tUB&@rcﬁ% %%&)5&}( Jzék;}‘f%’%Emm@%@{e?&ég/éiyg/éh@l 'éwiyi %Qﬁhfeh%lrﬁglkyl

het er oal kynyl S5substituted

substltuh@@"&k&@bﬂkﬁﬁ?ﬁmkﬁéﬁéﬁ@@W@Wwﬂw@ﬁywdygﬁ§§ﬂ|ﬁﬁﬁé@“ﬁbteroarylaIkenyl
het er oar Xé%h&éﬂ/}’ehken?r Q?Fb'o&}glﬁé’k%ﬁ %ﬁ@fdé@!:&%?&@lc H/ea‘ﬂgmoﬁ e &é&f&]ﬁ%ﬁéﬂﬁ' kyl ,

substitut carb heteroal’kyl t erocyc stituted
het er ocyéﬂi%ﬂh@%fﬂ@aﬂoﬁm’y@‘hﬁ?w' W@t%walylayqynyls atnf@thmﬁ f&ierézaﬁxmét%ylaléﬁwl

het eroar o] i

C(O)§R8 ¥_ Sk Fféooéw B/E %@%H@@[ %d&tsf?(gtetaeatrﬁéﬂ éfﬁgé&?}‘%h@ %ul\tl%%}lég of
R8 and Rvetemkséﬁkwg Freparyjetihin Hebpituied deieroayyiarlen Qaﬁwyaw@et@m%yl

att ached nber ed het erocycl e,
b o s SAUBELHRGH A AR el 6] Ll /

het eroat ons selected fromN, 0, S,

or P; or hegracaiiehetesgdivherylvdternalky, substitutasearxheigragiive inetenesyyibeterastivh
at tached,, éﬂs%te% ﬂé&ﬂg.@mew&gw QF (RS UOEH IRE USRS IQ0BRAEERSISRE o

het erocycl e 9 m ma% cgnmal n one oOr nore addl ti onal heteroatom; sel ected
fronf®d, G(OBIRBr BOLNR'R™; or R7 taken together with 02, L2, and the Nto

whi ch both R/pagg RE (g 5%1'{@&%91 tfw@r én%&%ichtt%e%th%%e#é& kdrhed 5 to

15 nmenbered heterocy c eteroary In one or nore
addi t i onalsubdifdedat @fﬂﬁﬁlb§@tﬁ@ét3él &m@nﬁ)w@d @eteszcy@he phich ORY dostap ond Kyl |

subst | etk s haoaldnd sagluiemit v eylet pued al kenyl,

substituted eteroa stituted heteroal kyl, car bocycl yl,

substituted cBf é&é?é@%ﬁther@@hlﬁocﬁf@ﬂw HItRWh‘Chsfb%@fethﬁfé@Iﬂaﬁﬁﬁ@d@W gl al kyI
het egocyg nhté}l&%ﬂshb’étﬁ&e@%@émé‘%dkh E%'cy é%%'rﬁééﬁﬁﬁ.ta% ¥he ohﬁ%?er oaryl ,

substitute eteroaryl, heterocyclyla stl t ut terocycl ylal kyl ,
aryi al kyﬁddfméhﬁ?f?maécdn%@%}ﬁiﬁmdwm éte&r QaPy‘PfaI kyl, substituted

25het er oaryi aRkylien ‘E@g’éﬂ%‘?%ﬁt‘r\ﬁzaﬁ_*sﬂdf{h’e h@%ﬁnbﬁ Héﬁch”%fﬁdt@%)’é?ée(éﬂa&e”y'

carbocycl yl al kynyi, substituted carbocyclylal kynyl, eterocyclylalkenyl

subst i t ufcsas BeLBRBERE oy L YbsHRd 5h@ﬂ@ﬂ@@gk@re§d betripsYSIe oshaigtoRIWEEh
het er oal Kﬁéwbmawaﬂeadr%%}x laddiBieRs hé&%&&nééé@é\k&%w N, Gty Rlkynyl,

substituted aryi al het er oaryi al kenyl, “substituted 'heteroaryl al kenyl,

het e?®ar yi al k?ngﬁlH ﬁupﬁtﬁt‘féé alicgh é?‘@&’f‘&‘l %ikﬁ'w’qyﬁlUbStélatﬁQ@H‘WY‘y@’h roal kyl ,
substi t UE%UQ@&@&:%}’%@MMrs%&tl%a’tbd hQ%P@élHEYc%‘rBQ ?&?fe&%i #¥da Substituted

het erocycl%l het eroal’kyl, aryl heteroai kyl, substitu aryl het er oal kyl ,

het er oar §& @‘fY@h’b&FBWICYCEH?‘kﬂuﬁ%t'@tﬂdé@rmwvléﬂw‘yI"ﬁféf@iﬂ’@iﬂl k@hst'tuéﬁvd R9
and R19 ﬁét%rd%?&ﬂ é&ﬂ%@@ﬁﬁlﬁ@é b, Hete%alfrwsub%%%d ﬁé{ér%gryﬁlh%bémyeﬂyléﬁ@

substituted al kenyl’, al kynyl, "substituted ?/ ﬁ hal oal kyl het er oal kyl ,
substit uﬁlét?“h’é@‘b*ﬁ%ﬁﬂoﬁwyia@ﬂc%‘l@twy é‘l‘b]ﬁlt'wf%%@ﬁ’la Ky f‘éi@"%&"ﬁ'&’y%@%ﬁ'med

car b%yché&la%akg){é:kyl Sdél?%dyﬁiwaﬁ’(gn aéu%@@tﬁ@d%aﬁldﬁ%lylalk@ﬁ}l e&a%tﬁbiyﬂarky% bstituted

het er OcyC , et'eroc , , Su bstituted er oar
subst i t uﬁ@&ﬂh@c@%aﬁm%vpiyfaﬁwaﬁt PatHoBY kb SYREHER kolelo ey PIERY
substit Uﬁ@t@rcﬁ&éﬁ l@l‘kW[ suB@tﬁt@fe@%'éi@r@éll&Mbl a@ﬂaﬁ’r%rfyf %B@Qittﬁ@é sheaRal kyI

car bocycl yl al substituted carbocCyclyl al enﬁm,?d car boc cIyI’aI kynyI

subst i tu@wf&yay'bw(@n%dawlfﬂfywl hederapry yll- awhedyad heteroaryiatkenyi,
heteroarylalkynyl, substituted heteroarylalkynyl, carbocyclylheteroalkyl, substituted

30 carbocyclylhetercalkyl, heterccyclylheteroalkyl, substituted heterocyclylheteroalkyl,
arytheteroaikyl, substituted arytheteroalkyl, heteroarylhetercalkyl, or substituted
heteroarytheteroalkyi; and

R? and R™ are each independently H, alkyl, substituted alkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, haloalkyl, heteroalkyl, substituted heteroalkyl,

35  carbocyclyl, substituted carbocyclyl, carbocyclyialkyl, substituted carbocyciylalkyl,



5substituted heterocyclylal kenyl, heterocyclyl al kynyl, substituted

het erocycl yl al kynyl , aryl al kenyl, substituted aryl al kenyl, aryl al kynyl,

substi t utwo 2aryd4e828ynyl , het er oaryl al kenyl , substi t ut ed Phgtuse@anyisat kenyl ,

het er oaryl al kynyl, substituted heteroaryfal kynyl, carbocyclyl heteroal kyl,

substitu o] I h tuted

heterocy@?gfcﬁg @rg‘g’ﬁt :lm&%rg e({%rhgé%}gyamms E’t ﬁ%bg%d%e‘i‘%‘%%f"k

10het er oav@atim@hﬁaﬂoam SUbsstit@taé@taiefweidlant 1g%oz: LayA amésféuf@alamiaﬁﬁyi or RO

and R10, t ' pth attached, form
I‘%Wlél?ﬁeédag it %t%@%y%k?@&@%}@%ki@f&u%m

a substltute unsubstitute . erocycle, which may
cont ai n oar@owclyiﬂﬂfe@yhdmbptmmlkmt evbﬂrtumsC@ébe@tywmviomtmcwdylskemﬂ P.

Anot her 9&6%%%%?%&&#88 Heﬂe‘fS’éc}Ic J%{kghﬂ%&%‘ﬁﬁ;téd ﬁeg%BWalQJn f he present

15|nvent|on and one o har ma accepta carrie

exci pi enaryldirenyl, substihggd @W&@nﬂewfafiﬂyhﬂ @mp@mttéif@iﬁikfﬂﬂbﬂtﬂmroewhﬁqemﬁles one
or nore RS, ?%‘; I of the present
i nventi o%@ﬁ{l{t%@geégﬁﬁ gF 'g&e é’kﬁnﬁfféssgﬁ%t’@%ggg I Oaﬁ'ﬁ?ﬁ%}/i met hod for
treati ngca’bowchflhentem@wh wpstituledmaebasttigtiétrraatkyl, thiateregyelathatencalkvdsul t s in one
or nore qf e i . 20Anot her
aspect - of RUAEEHELLAT A EioERY, AR R bR o o

inveh@ i oheﬁemﬂnmerpﬁikvfher mu&mwgowlhaimkﬁmm for the treatnent of a
Sl nf et Rhand R tokeMBIRE wRRRSELION o WIRAHER SRl IYENHLATolG! udes
conmpound of t resent ention for e use In treating a vira

i nf ect i opubstituted or unsubstityted arﬁ@Bmﬂm@mrmmterc‘@wihemhl@u@hyas@ta@ron@mfrpound for
t reat mentn g esiiliiohal FeiGRGigle ZRMELrGh g @dpppion in viral load or

cl earance er aspect 'of the present invention includes a
conmpound of t Aeotheraspact dfivepresent itventomiaciides & spmpewt ¢ priespitevent i ng
TE! 39 M BB SR dne G ord WAGRERLGIAREeooBERR QGRLIdAEER! Gh BFnerDasa
cel | carcinoma, renal carcinomg,” myelong, a glic r initis, asthm,
COPD, ul embatimest, & ¢cn"fn|®8ithe|a‘>lathec coinprigssione caHB\Gre Hdwtforlalbvaermvtic SRS,

O e o ot b eRERaspect of nd MRLURNARRGE holie! BEARRERE haweRLhoN | ncl udes
a conpound of sent i1 nvention use I n t manu act re of a

medi cameimverston in h@&th@hﬁonﬁﬁ@tlft@ra wraévéemtm@nlroﬁﬁerﬁhmnt iheriresivedrit cel | | ung
car cl O sulERANATE L 8 o CAEIMIHRIraRBSR, GElbn GRG0, Tenal cel |

carci noma, nyeloma, a gicr |n|t|s asth ulceratlve 35colitis,
hepa@®c fibr oéh@theﬂ-@vecﬂ-@%e pRSENt RONtGNRSIUdeS & compoinst ¢fdenpresent

it e MOl Bd.dqy B AaMGaRe dSALYcarh IR 1bINE HLOERACHTS G Infeddgh ! eve
that the conpou s ornu are agoni sts of my a

agoni st s of oﬂh@theﬂaﬂﬂgc’t thh@preé@ﬁwwnbl@ otiudea ppogeynd ofivepeser can be
used to {48 Fon%rtﬂé%gmtrégt;ﬁ asgs hktiwhi ch nmodul ators of TLRs, and in

particular TLR- exert rapeuti c effect. For 5exanple, s.uch di seases
i ncl ude nel anbrane erdhpdiment| eithsr suthuieg @ gpaipaondior Hepiateot eisbitd aronear ci noma,

basal- ce I nyeloma, allergic rhinitis,
ast héS @8& @fraﬁ'legggg’ﬁ”ﬁ/g'p% aﬁﬁ{sde%ﬂée&'g{a’?gw A brosis. HBV, HCOV., HPV, RSV.

SARS, HIV, an@nothelaseagiof tm%prﬁéwd}vantf%!p@lyﬂew _C@mémp’kde@’éfm prergEnt i on
i ncl udes; g, RRARMBCAUEILRL tr%&ﬁ%orﬁr?gﬁé\}eh% SORREHS! Rsh-8mSPERAHEinbAS,

present i nvention and one _ ‘
hepatocellular carcinoma, basal cell carcinoma, renal cell carcinoma, myeloma, allergic

rhinitis, asthma, COPD, ulcerative colitis, hepatic fibrosis, HBV, HCV, HPV, RSV, SARS,
30 HIV, or influenza.

Another aspect of the present invention includes a compound of the present
invention for use in the manufacture of a medicament for the treatment or prevention of
melanoma, non-small cell lung carcinoma, hepatoceliular carcinoma, basal cell
carcinoma, renal cell carcinoma, myeloma, allergic rhinitis, asthma, COPD, ulcerative

35  colitis, hepatic fibrosis, HBY, HCV, HPV, RSV, SARS, HIV, or influenza.



pharmaceutically acceptable carrier or excipient. The pharnmaceuti cal
conposition of the present invention nmay further conprise one or nore

addi ti onawothawepeat i ¢ agent. The one or nore additi onalPCrhise@pasisiz agent
may be, without limtation, selected from interferons, ribavirin or its

anal ogs, HCV N33 REOLEARE td H@b&ﬁﬁoocfysthe&#Qhé lrg)eH%bL‘ijr?érﬁy iael&b@ihét%é ors,

hepat opr ot ect ant's, nucl edosi de or nucl ide inhibitors of

pol yner asenpoungs eliECrEB4a ereiaghnisistas TERof andovexssB q@(ﬂQ?ﬁﬁYSafé @’fheH@RNSSA

i nhi bi t of Nﬁ% NHAR i kSt S
cyclophllﬁln ﬁﬁﬁ éfgﬂgﬁé%gﬁzgghgﬁ%lb|tafggtghggﬂgég;%ﬁzﬁﬁﬁg%gﬁ?ﬁcers
and ot hewhigh mpsiufaders of BlaRs, mgd HovartiswlaniLR-0r exert A érasapeutiogiectnbped, an
aspecd Of, 1 N8e A RE AREalAVAOLAOMel a6 dsh- Q'nQ?Eéqugn ShrcihbRat Héb@td%ebl’dtésal
infection conprising a nlnlsterlgg a conpound of e present invention. The
conpoundcérsingtiai basst ealleagraiepraa Hang vek cpeema myﬁie@@ aliesgie oTiNitis @ethmgs a
human bepprielaivé BSIfS! sbatlt fibrodisYBYSHEY, HBY, REQVSXRS! (AR aham |y, such
as hepatitis V|rus odiment, the viral infection Is acute or
chronic HﬂMemwfeptlop I n one enbodlnent the 25treatnent results in one or
more of a r ed}ﬂlﬁ‘hb@e a'nrés‘géét%lf tHeO;ﬂ'gséHt RhRRARGE o E‘Rﬁma‘é@utﬂ:ﬁﬁ ed

her ei nabove, there are of diseases, disorders, and conditions

li nkEd t eorTRgRetionRomprinias atti@é‘r?@pﬂ@ﬁ siprrpeat MYERtRg AR SNELF BORR | eved

promi si ngy | %E&%ﬁ&g?&gﬁtae%tcalrﬂlépotr%%a%@ntmhﬁ%%a%ﬂcaﬁ@Bﬂnbo&ﬁirﬁ oflikg
carcino epat oc ul ar carcinoma, basal carcinoma, renal_cel

car ci non’aresﬁig}'tem\mmﬁcm mial &irjies CpMPHsE: ore OrARYTR e ditiomPerapUSE 288%e TBOCol i ti s,
hepati ¢ Bhﬁ%b@ adtfnyi tﬁ@lapétﬂ %@%ﬁ%gy §é‘%tﬁ'&%t Hﬁ;\émhi%;edr&%orﬁsv SARS,

H 'V, or uenza , an aspect of present invention

i ncl udesintgtterense ribdvirn @dﬁ}ﬁﬂamsa'd@hiﬁtﬁwoﬁs@ H’@‘Hﬁi@@séﬁﬁ’haﬁh&?@ﬁ%‘@ﬂ for the
manua‘@ct %lt&fs RepBRSHrGRBBRL B&)ae&s% cSrrn%@FeHﬁ&latmﬂ:fbst@rs‘HfF@V ugdgction. Anot her

aspect the present I nvention includes a conmpound 35according to the
present pwvmﬁtasenncfrbmuoﬂawd@s@hlbﬂw pfefd@v NPSB Ralyagrapaiftdey NeRA intibitnse

embodi mep, Nﬁ@l\ Wh{oRbrs! ﬂb@%ﬂ%@é‘m'h?bat@%uﬁ'@RQraéblﬂfs@lcgciwmﬂ RhefblsOAcyI n one

enbodi nent e treatnent results in one or nore o reduction in vira

| oad or a%%\mm@rswhwcommﬁt@@héwﬁl?é@tthertdﬁegs\fprr@atmr@é{ Pbn i s acute
or chronk&dgﬁytéggﬁctlon In one enbodi nent, the treatnent results in one
or nore of a reduction in viral |oad or clearance of RNA. 5The present

i nve?fl i on i nchadetsdcambsnest plohe peiseasipeantian fisthderBaastiehios realagyiral as

pr ef er encesy oﬁ%orlﬂﬁﬁs%d% %ﬁrﬁ%’t’ér#ﬂ@% &Jﬂﬁmabgmhetda@sd% R9ERonS AREIchpalA®N.

DETAI LED DESCRI PT rence now be nade in detail to certain clains
of the i m@rﬁmmléﬁr@detﬁﬁﬁﬂ”@“ Slt@dﬁCtWrﬁwﬁ thereohi pyasas abenan Reipp¥hact onpanyi ng

structur gse &é@w{}@é W @8r thdBrdRirfdhe férﬂ%e@ﬁdh% Ps'\édaltitt@é v?}§§0fn' ded in

conj unction he enunerated clains, It be understood that they are
not i nt eraeadiment.ithe yiray wéeqtfﬁveaﬁq%mortc@rwmé@vdnfspw logne gEdedimanariie t he

i nves i O{}eétﬁne'nme%ﬂﬁseq dne o‘;%@é oﬁé Leo%lcﬁo%ﬂ%ws@ o%réh&a&ﬂm@ Agnd

equi val ent s, may be included hin the scope of the present

i nvent i oRoted h@éﬁ*ﬁaﬁ?@bﬁ Biererpee ainampe! 0f1@$ﬁalse%jd’(ﬁ9ﬁ%ﬁ*i§ ndepstidpethkBdi®in are
each i ncef ROLaleHaber8/8"BMNE TR bB&iLt are believed promising, including but not

limited to melanoma, non-small cell lung carcinoma, hepatocellular carcinoma, basal cell
carcinoma, renal cell carcinoma, myeloma, allergic rhinitis, asthma, COPD, ulcerative
30 colitis, hepatic fibrosis, and viral infections such as HBV, HCV, HPV, RSV, SARS, HIV, or
influenza
As noted, an aspect of the present invention includes the use of a compound
according to the present invention for the manufacture of a medicament for the treatment
of a viral infection. Another aspect of the present invention includes a compound

35  according to the present invention for the use in treating a viral infection. In one



entirety for all purposes. Definitions Unl ess stated otherw se, the
follow ng terns and phrases as used herein are intended to have the
fol | ow ngwoeanvoages The fact that a particular term or PpPOTAS2010552302
20specifically defined should not be correlated to indefiniteness or

| acking %@é&rﬂ] e’nt gllfg vnf”a{fl nt? CE[IOF‘I i d;' ﬁlr c%'rcﬂ‘t @H%\Hﬁf%gtio |HIOH eeﬁ‘h Iopig?é’nqitiqgr y

nmeani ng. € hanes are used hefrein I'”éants in
i ndepend@*aatlnyem r&skjliujia mb@rmcadeharmiuphwdzuwtraidmﬁ vrhaeaetdove RiVRr memreut i cal

i ngr edi enPrfb% ment t evr{al ﬁﬁ%ctur 'éos’f chu?dblrcéhromp?!fst\/emfmct'; { g ﬁ )%'{'n'm? ﬂ%nt the

grammati ca eqw va e When” U2ed con gating a
di sease, tresiamst sisoiis mganerorstcm@pf mgactda’eorpmorgalds&i ormieﬁraacedd)f%e or

anel i 8T ating %e g?e%%gt zRveﬁmgX % u?i@e. %B?q%mg d?n%ao%%s;)é% IgncP er-zr%B&? ﬁ\%kﬁ eEi

anel i 0rati ng nor t'Fent of
a hepat i bt praierencess as hérectdasnrslwﬁhrm@husﬁtehe ewaemtm@emhwﬂdﬁ.\/ vi ral I oad in an
HCV i nfected human bei ng, and/or reducing the severity of jaundice present
in an HCV infected human bei ng. 30As used herein, "a conpound of the

i nvention" or "a corrpound of WTMEDDESMHWX\I corrpound of fornmula I

i ncluding al _tge?e% ceew %metrﬁae e?alﬂ%] ﬁal? Eigln%/saéfqg émo’n ?)Ya% ?her eof |

forns, esteri orns SIO|O i ca ancti ona er|va
Conmpoundsf which Iaea iflumtrtdd io Iﬂwadacsmmpaoyzugietrmcaw’ee Bd ﬁarm{asnﬁvmnledhewent@ng ,

taut orrer | A be (e 03 cg %ﬁ%tﬁ}?ﬁww}}% !’neé erH élgir lsyi’t WVH%S urqa% Q&%{} th%ger )

i sol at abl'e er rreaoaate ase a conp ound ot $or mi
nmeans a ﬁmymﬂndt iotenddrato livolr the Ilra!eaimm ialtrb@errzimmee Cnahesontraey dbé invention

SRR B AL MR SEE SN Ye L ALY cBr cvCl i C

carbon atons roup’ can at ons
(i.e, Clichdedmkipinihe sccﬁiecnf e m&sdzrﬁm\@hmmsas( defmed b€1heCliBimesl Kyl ), or 1 to 6

carb at ons ps
a8 or &0 s MR s B ATRh e oA L B RS )
1- pr opyl etireBrfor @it progek, - CH2CL- 12CH3), 2-propyl (!-Pr, i-propyl,

- CH( CH3) .- putyl (n-Bu, n-butyl, -CH2CH2CH2CH3), 2- rret hyl - 1- pr opyl
(1-Bu, - )2), 2-butyl (s-Bu, s-butyl, -CH(CH3)CH2CH3),

2- met hyl - 2- pr dinle¥s EtaiBlthernigey the foQu@MBIeB) s ahd phtsenty Lisddheentayé |

2 et hy | Toetsegy e BRPYlaareal 08 TR R par e RET eq el eR o)
3- nekhy| spedifidayy d¢finEH2EHACHOTHMS IO 5latad reihtsfiniténdmst oy llackinGHERERY(, GHBIaC2 CH3) ,
(- oGBS B ors iy s e Bt ekt IRk R b A sy tem
3- et hy| applpentsyhiefd @%@ﬂ@ﬁ@ﬁimlmmdemam@pre@qddhe pttive
pharmaceutical ingredieni(s) of the tradename product.
The term “treating”, and grammatical equivalents thereof, when used in the
25  context of treating a disease, means slowing or stopping the progression of a disease, or
ameliorating at least one symptom of a disease, more preferably ameliorating more than
one symptom of a disease. For example, treatment of a hepatitis C virus infection can
include reducing the HCV viral load in an HCV infected human being, and/or reducing the
severity of jaundice present in an HCV infected human being.
30 As used herein, "a compound of the invention” or "a compound of formula |”
means a compound of formuia |, including alternative forms thereof such as, solvated
forms, hydrated forms, esterified forms, or physiologically functional derivatives thereof.
Compounds of the invention also include tautomeric forms thereof, e.g., tautomeric

“enols” as described herein. Similarly, with respect to isolatabie intermediates, the phrase



(-CH(CH3) CH2CH(CH3) 2), 3-nethyl -3-pentyl (-C(CH3)(CH2CH3) 2),

2- et hyl - 3-pentyl (-CH(CH2CH3) CH(OH3) 2), 2, 3-di net hyl- 2-butyl

(-C(CH3) 2\@6(20}13))42325 3, 3-di net hyl - 2-butyl (- CH(CH3) C( CH3PBT/Usnel 0061892
(-(CH2) 7CH3), "Al koxy" nmeans a group having the fornula -0-al kyl, in which

an al kyl » QE&H&un@%f%ﬂﬂﬁa‘(ﬂ%b@r?%@ané éc@rﬁﬁ&ﬁ@%tﬁa@férﬂ%l%ﬁkrdﬁ%b@cm e via

an oxygen atom The al portion of an al koxy group can have 1 to 20
car bon afosms tigareof, Cl - CZO aI koxy), 1 to 12 carbon atons (i.e.

C1- C12al koxy) safi id h@&’ro@arﬁ% E’Qﬂaiﬁﬁg%('rhalesecogg}aﬁeﬁla@éﬁ@yoh@é‘@ﬂ&{ es of

sui t abl e al koxy groups 1 nc are not 0-CH3 or

-OMe), edlvoRy ar gRRRERRRDAIkyYl GRUP, can-haye dXg 20 ceropaisys!icr C4@ecsﬂby) and the
l'i ke. ?]25td'|?d %bmtomsﬁl ancabkyli ar gupo @éaﬂsﬁkace aQOte@GIaﬁgwEen atom The

nore hydrogen atons of the' al’k Kyl”‘group Is rep
al kyl poﬁﬁfitﬂiﬁb@fa”@{l @mp@falnrawe ubare ratimiad éo. matey! fde chi-bbathat (i.e.

Cl- C20 haéi‘-i’@ﬁ/'ilpro %PPJL% ﬁ%@?o@k@t@(@ )Qprop?uﬁ'tabl e@;hﬂ;figgi }2)01- Ito 6

carbon atons es of roups

i ncl ude, byt (nzBte Nyl i€ deCH 6,Hs), CRBethyEHPmPYL (EBHDI; btﬁmé?ctE@H(éfﬁdz the |ike.
30" Al kenyly,, g Ogn& By Tyl C@R@H )@@ﬂtﬁ'm%tﬂwmpyﬁ@@m%w ck@nt)3 aLy. or

cycl ic car “at ons ast one Ssi unsat urati on,

car btfh- cagmwrin-rspy, d@Uﬂ'@%ﬁHszﬁﬁﬂ@%aWHéH %H*d@‘l’v@l%bﬁdl?ﬁ%an have 2 to
20 car bOPc@R@gscrﬁg)%ez meg%ré’%&gﬁd )gﬂé( )GHZé#PS%%etﬁﬁré;mwatO% (i.e., C2-Cl2

al kenyl), or . Exanpl es of
sui t abl el @W@H;&pkﬁy%uﬁﬁwm@ui (rCrakbE-@dtCHa)av T@gtb1-bvivhy | (- CH=CH2) ,

al |yl 35¢ Qgﬁ%ﬁ CHEY L. ﬁeg@n(t gnyd:H;c#P%l%émc;H anslhagnexenyl

(- CH2CH2 rocar bon cont ai ni ng nor mal ,

secondar QCW@HB)Q%QH&H%} ﬁd”%ﬁfr Hein( e @%/rb W $HAH D edstetiofrd-penbeé  of
unsasyrag]bﬁew zc#cmcﬂa)r Q%tﬁﬁ@b&h’ty!?@ﬁ &Hgm éﬂ@@m £Ar) @W@apeﬁ jal kynyl

group ca car bon atons t 1 car bon

atoms (i {-€H( C@@C@ﬁ%@%}z}mé’) pethyl-3-pepy! @CMBM&Hzﬁﬁdzﬂs2(‘“St@1 S-@2hE6 al kynyl ).
Exanpl es @Qif(cﬁ%ilié}@i-lgb%yﬂ! b Cﬂ?@bdtﬂ‘{'d{@ﬁ?h@H Cﬁk]‘? i‘@fdmluétﬂ?/ 12,10,

acetylenlc%g ----- refers to a
sat ur at et CHieEnEed:lornd peli (ltH:bhdkh or cyclic hydrocar bon radi cal havi ng

{0 monoval ent AL Bdl GRla Bl Sl en ARt KEdoMd S SIET Bl ALy fudgogen at ors

fromthe sanme or car on atons of aren
exan? e, den‘meﬁ%bkgl1ea’éac@emtrptheaxaretm‘menlégMamaen @aygmmtahoﬁbe atkyt gortl® car bon

t I b

ot 11 m Pl 8o BN P B e R i STE L BB 1 52 Hon ) S
(- CJ-lZCJ—lZan)oms](;e ﬁﬁ@@;ydiibm (o CHp @Hﬂ@l&@)a‘cqms{n@261&@Wkﬁ)n£x@nﬁlﬂx©ﬂ( CH3) -),

1, 3- . - ik

57 A kenoHEh g SR, huler Al IRt o, MRERF B ol cofBg el o
cycl i c h{:Chtatbon-OEditbatoxh -G awomdBuakbeatherlikdi cal centers derived by
Lhe gemoval ol Jua mdEAdRD BbOsldeARL B B RRuAL, ONPodh L) SRferar bor

atons of a paren & akenyl eng group ave 2 to 20
car bon atons, of2ha aikgf@rwlbmpiea:edwmh a)malagarmtamc"éheb@ihylmodrm Of Fypically!

akenyl eng, f 8dLERLTe | B b ESnoP Yonf Fe NBL-Cl TAB AR 910 12 2aBbRU S .,

C4-Cy; haloalkyl), or 1 to 6 carbon atoms (i.e., C,-C; alkyl). Examples of suitable haloalkyl
groups include, but are not limited to, -CF;, ~-CHF,, -CFH;, -CH.CF3, and the like.

30 “Alkenyl” is a hydrocarbon containing normal, secondary, tertiary, or cyclic carbon
atoms with at least one site of unsaturation, i.e. a carbon-carbon, sp2 double bond. For
example, an alkenyl group can have 2 to 20 carbon atoms (i.e., C,-Cy; alkenyl), 2 to 12
carbon atoms (i.e., Co-Cy; alkenyl), or 2 to 6 carbon atoms (i.e., C,-Cq alkenyl). Examples
of suitable alkenyl groups include, but are not limited to, vinyl (-CH=CH,), allyl

35  (-CH.CH=CH.), cyclopenteny! (-CsH;), and 5-hexeny! (-CH,CH,CH,CH,CH=CH,).



20(-CH,CH). "Alkynylene" refers to an unsaturated, branched or straight
chain or cyclic hydrocarbon radical having two nonoval ent radical centers
derived byothat/mseszoval of two hydrogen atons fromthe sae@/useommsesd: f f er ent
carbon atons of a parent al kyne. For exanple, an al kynyl ene group can have

2 to 20 carbol ag 0. car r r.bo .
Typi cal al kyny iI{aEr?gmr%aad'i%’cclza S }tfor?c GE?EQ”@E?@'eS%ﬁ%’t?dalt”ﬁ%1&?%@0%?8?8‘28%@52ne

pr opar gyato(msGHIEG {east GR9 siteapfdindatpartibpnye. acCaQdRQERTIH2 € tripls- @®nd, For

" Am noal kyl " refe n i I di.cal i ~C t.he

atom i scareph a Wet Bo-&r neg, o ar msdoal Kyl alkgfar

acyclic kyl.  radical in whic ne of the. hydrogen atops nded to a carbon
tom® ¢y i il e B bt R B P BT Reacom
grorp Mh@CHgB?;Tﬁfh&dﬁﬂ&%ﬂ ordakaIdand Ro is alkyl, Zﬂbstltateg g;éyl,
B 3 it o tyobas’ i Ainpies, BrensliEgior SRS A RV PPt |

hydr ocar herar r@dirgaivo denbvasht badidah eeriteivvaleddy tenentyer & genhyeyenf rom a
single carbon atomof a parept aromatic ring syste F0£ exanpl e, an aryl
group cafCHE@MBNE §aH OF SR SREPON GG ‘i‘% ?'E@Wa%‘? e SXgrPe ¥ 12
carban akifEne s 68 haveyll to Q0 QLIRS aftehdld e 1DLErbad slomat o 1 Bistebdno, radi cal s
derived from 5benzene ée.gﬂ, phﬁ%él%’ substituted benzene, ngPhthaIene,

ant hr acef@MShil YHERRIkYleaR FARls inglyds, but are notlimied o mothyledediHxlo an aryl as
defined ah IdhRMLaHY CHAR), M2N tcmaH,oal 1 GRitvRAS (Bl CM fhe renova
of two h d?%?%n éfgg f %n1th§ﬁg§ge dﬁﬂ%q gigfe ené cé ggﬁig? 05 a
parent abPPYERG pEEAGH)F b RreRHes (oGt BUOUYPRS (EE-GT el Yo,
phenyl engnd thO'lis. yl al kyl " refers to an acyclic al kyl radical in which one of
t he hydrogen atons bonded to a carbon atom typically a term nal or sp3

car b'b% at om i%ékernéﬁl’%(@%r%o@ﬁ unFatyralRd. ?&FM%W?'S%“(%‘P‘“&’WY‘Q‘]PKW gr oups

i ncl ude, hjaticatich r@@:’bai'hiaﬂéh? a6 heno BRI Mdicalocpltedyérved 8 thk-rghoval of two

napht hyl met hyl , 2-napht hyl et han-1-yl, napht hobenzyl ,
o MR Ao R G aion i olffetact cPeh SPTaY R pPregt dherec £ compri se 6

to I20 C%%_!@;%gﬁﬁlke%me gr%btﬁca&l ek 2B e teiirbbf aﬂonltsplzﬁ&ﬁo ieaarlimlsmﬁlto.Eamts,Ocliﬂi and the
aryl noiety is to carbon atons., , "Aryl al kenyl " refers. . to an
Syel o A 7 ¢ AV AP eGREO e B TSHE. bRHME F o a
carbgn atem-chypically a termnal or sp3 carbon atom but also an sp2
carbon atom is replaced with an aryl radical. The aryl portion of the

aryi al kenyl c@HnHeneidefersisansRzatpiaied. Birpchad o rEAIGRYANAGIS GYEC di scl osed
herein, gptbddisorablieMHavibg Wd PBnGalcdPidarRaPdanterd kel bgraﬁ rbRelal demwof or
exanpl e, h)%r:gge%fatcgmhg frg:!nlgcﬁengalmg cgrohlﬂllgsdiﬁglresn? lcé)rts)gr(}:I atrc])?nrs%fg 'parentealkyne. For
example, an alkynylene group can have 2 to 20 carbon atoms, 2 to 10 carbon atoms, or 2 {0
25 6 carbon atoms. Typical alkynylene radicals include, but are not fimited to, acetylene
(-C=C-), propargyl (-CH.C=C-), and 4-pentynyl (-CH.CH,CH,C=C-).

“Aminoalkyl” refers fo an acyclic alkyl radica! in which one of the hydrogen atoms
bonded to a carbon atom, typically a terminal or sp3 carbor atom, is replaced with an
amino radical.

30 "Amidoalkyl” refers to an acyclic alkyl radical in which one of the hydrogen atoms
bonded to a carbon atom, typically a terminal or sp3 carbon atom, is replaced with a
-NR?*COR?® group where R? is hydrogen or alkyl and R® is alkyl, substituted alkyt, aryl, or
substituted aryl as defined herein, e.g., |(CH,)-NHC(O)CHj5, -(CHy)s-NH-C(O}CH;, and

the like.



aryl al kenyl group can conprise 8 to 20 carbon atons, e.g., the al kenyl
noiety is 2 to 6 carbon atons and the aryl noiety is 6 to 14 carbon atons.
"Aryl al kywol201wabpsess to an acyclic al kynyi radical in wercthisene/06f802 he

hydr ogen atons bonded to a carbon atom typically a term nal or sp3 car bon
atom but al s: gr=1e[N . The
aryl portion 0O ?wggna%ﬁgﬁ%%nfé@?ﬁﬂ% 51%1} e q%?'%?grl@ @Wér of tp e aryl
groups dorschyoismnaéme fram sgindle taber Nymy:if apv@rarit arenafic tifhﬁasﬁt@;m aﬂ:CN’y nyl can

i ncl ude, i The

aryl al kynyal%pl%)c%ﬁrgp)}i §rou@%¥n ﬁg\éeteé] é%[ glhbqgt%r?épolog%%éq%@

moi ety i sarBort giodscAyhical aam Qﬂwspfalndumlm@uwrylﬂohmi@wo|fgdt@al$ gerivad (f,fefﬂbon at ons.
30 og e B tget €rm
ha:_lgéal k%bf‘e Eg{e?f ,rpﬁe?%i'f Sugtﬁm&f b%%éné- "ep hthggn? ?ﬁgyﬁ%ﬂoﬁrﬁr g?oupeas her ei n
def i ned. iikdés non-limting exarrpl es, hal oal koxy groups i ncl ude -0(CH2) F,
-0(CH F2, and. 3. " group
where one or norgé&cg?f réﬁog 8%8?1%8\%%%%%\% BI a‘é:gjfg%\%%r@ a’?!eé%%%om such
as, 0, Nlerbed By tHeoemexalwpive, hyﬂfogehetoo"&rfmtretsemeoﬁ twm@fferanwrb@r&mps whi ch

s atta%%dpe{r AT PRIGL L e ﬁ?sk.hfﬁuaeeehta&rs%wrmd% Lbﬁér%ﬂ tom(e.g., O,

N, P, or e resulting roups are, res ctlv an al koxy
grout (e.g., -FODRBY Eﬁtf@S)tQ agAcyolit n&y!(redrgai in MNHCH@eof N(emﬁgyozen@mnﬁ he like),

or a thi pal eyl gr QHJ%n a‘??rg T ﬁ"a‘?’t)ermi'ngl& g@r&a’;b%ﬁrgt g%%nacedt w

al kyl group whi cn to the parent ecu wth
a heter oaidtmi (Tepagal arﬂalkw greypsoncl@le, anidare et liraikad toj tPﬁj\ZWe?@thQaﬁﬁtWﬂﬁmbups

Kyl
i ne (erapriytdy) KhaBhiYs Rl dfbnhonen A biontlidahtny Shin b B Bether
(e.g., - Ola. FherBylalkylfgreup eamdanirise &t g catb@mamm?e leeg.- athi pikyginegly Eﬁé tpepl aced
W tha hgtcglrbgﬂtacg é&@tﬁea&n%aet@?s @%oé%&‘?beﬁrga’g@a! ng heteroal kyl groups are,

respective dr oxyal 2-0H), an am noal kyl group

10 (e.g., Cl-mﬂb‘lawmdr refans & &ydcychi dkenyt dical 8. vhich oreHYtpe biglpgemn
het er oal f.ph I
car bon atigms Seiteq oY pichf by TR el B oo BED AR B0 n L2 0
het er oal karbomy atonp isreplacgd With an@nd sadieah Tatedrg portion of theHylaikeay ¢pe" or

"het er oc ot t ro
et e 06K AL ] Sl a1 SR US-NcRREH kO ket Gughicroroue
N, S;G 15 apylaiBenyvhnan instidadies xsrmut. eny iohtheaatkenyldgroipd @seloseg heyeinense

| udi f

i ncl udi ngrg,a)t/l!‘léfﬁ?l;bsroﬁj; %%gﬁcg?%rl%%(ﬁ t%%orc%rﬂdnrlgorﬁgsé e a“!é%}/lerﬁ&g G 8'to

"het er oc N | es by vvay exanpl e an not ?i mtation
t hose het@b%yt@h‘@sﬁr@etbeﬁ%é@ithSF@atqdétqaebOHL%@mA Princi pl es of Modern

Heterocyclic %g@kgﬁ;ﬂ fe(eVgﬁsag@?%ZJ%ﬁre N%Wsc!%‘ﬂmh;&wgcﬁ%)oft 6 dr%&narl y

Chapters 1, 3 stry of Het erocy ounds, A
Seri es oatomm@da@ma ca0ed atam, \Wiically & tSoHsal oNeRs YarPRn atP%@Ut@S?)ﬁeiex@nt) in

par t 5 @zfrbgﬁgfeﬂ?zgofegiacééwnﬂrgﬂg ’racﬁ&qi A ar g:%mlrn Mie LDRMnPREn (1960)

82:5 n one car nit phosp orous or sul fur
at on('s) @fsluﬁhe‘ohetaemmmloét@rw;grm diseloser (ﬂlﬁﬁee!’éj amé tfpﬁr dsyryepdrien of =0) ,

- oxt de. 1RNeARRIDARS, ﬁé‘ugg foPt: fg%éﬂé/ any f th%%%gﬂ@@goeﬁﬂ%‘ FldSd fionenexanpl e,

subst i tu rocyc S I Nnc exa eter ocyc I C rings
25subst i artytaéwny\hgrhummﬂ esfmnrise SsIg@@tcath@erﬂt@ﬂehes@I Hsatkynedregigtyiiné k@i ng oxo

Or oups. £ 9N ziokldUrld NG 2 HBRIFISY oA 4GBFRRMMbmEUDSt i tut ed heterocyclyl i's:
30 “Halogen” refers to F, CI, Br, or L.

As used herein, the term “haloalkoxy” refers to a group —OR?®, where R is a
haloalkyl group as herein defined. As non-limiting examples, haloalkoxy groups include
-O{CH,)F, -O(CH)F;, and —OCF.

“Heteroalkyl” refers to an alkyl group where one or more carbon atoms have been

35  replaced with a heteroatom, such as, O, N, or S. For example, if the carbon atom of the
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Exanpl es of heterocycles include by way of exanple and not limtation
di hydroypyridyl, tetrahydropyridyl (piperidyl), tetrahydrothiophenyl,
sul fur omwdnnndmﬁeﬁrahydrothlophenyl pi peridinyl, 4-pi peTiusonylo52802
pyrrolidinyl, azetidinyl, 2- pyrrolldonyl tetrahydrofuranyl

d hyd I h | d
decany o SR A2 Pip S5 2L BBy ARLle BULAVY s BRERORH I o™
def i ned NePgeirrg) treberesiad t’fgterodwigmupga@ hasdea:igeim aat @koxy gooapde gar®GH;, at om or

heteroato of ahe ero open, val Simlarl
"het er oa?{n) efle m“"% s i%iﬁé%n '\é{%‘ﬁ)at ke 885 ?"O&Q@’h%r"“”%e%é&:%|’§?a| kyl "
refers t oo:arerramybdartmnedtw lof ma@ikqbgrowprwmm rshwoba’@obéd tchtee hyt@ntrgetac&é)at ons

bonded t R3
repl ated SRACH A RarBIGRhYFr Bty o8 PRl B SGRIOthg e
noi ety). reﬁyaatmay dnatlief eitwcleyd., —@H@HZ-@mapstm yreed aildé amimet( egr eCindtHGHm ted to

het er ocy - 12- . .2-(heter | yl.) et han-1;y ng. t.he n the
Thet er ous N Ao R REP LR BEER P ¥ e e PER) &4 Pl Rolatir | be
ig&ve i ?iiheldkyl@rctdposmp@sdw:tlﬁed\eie{oatcﬁr i(engi, Pl Bsordd), wbdmuﬁ;ngieemmw:l ic

em str n e.ant W I n
heterocy%l yFS @'Foﬁgpecéveq%ea @d{oxxﬂe%gfogpt(%% a@gﬁpg%r' 'Q rdm ?Hgtr%ug)terocycl yl
al kyt0 by (eng 08, NH aomwdﬂmhﬁmﬁgmln (bgneCHoCHa-SERr l&(he#dn@iiem gra:tmnarbbmda with
t he prov soth2 ? resul tin chem c be The
het er ocy‘(:: y ”8?80 %08@;50 Ses gé)f%rg%atgénlﬁbgn ét Oé}naaorTS6Ah é?r oat ons,
e.g. thbetatothnmrptmemnsm‘ hettdelealhﬁtgempcmmhghab Iﬁ)plarb@n(au:;nnscorrprl ses 1 to 6
carbon 20at o d £ rocycf D] ety .G ‘# ses :h \ 353 pon at ons.
Exanpl es of hé ?88%‘? qf ®ys Cyrl.cheése by %S‘}" o 5“3}’835”“9 B Yimtation
5- menber gabug bfiog fromxy’g:e'm; cth@sathmswsd frand! ar 6 héibramg@ns soatted fromgN, S,

het ey,ocy Ies such VLT i.di tetrahyd et.han; 1-yl ,
and e Pl R 2 ndiutieds ra Bt Pl T O S et el A

het er ocysﬂuemr@myhtem ﬁHpmrmajmieybmeieydqyclmﬁap edd hgl’emahd:iydias by way of

pl pe;:’ g'cg%ll et %%R% ZtﬁIml%a? @IWSo%r gg%lé%{%ngllesefdhycrtb énn@%qhu%ttla; k%IAi Prmal;%iei of ne of
t he hydr gb_fgearna"deje@c,m;amnﬁs}wav\cm MemmONewt‘rgopk clabBy partiteeny Gbadpters sp3
caron 2408y B, 20t SHELSRIPRA ML CohoRl ancr Jheh A belgagy el
portz®dn Qloht M‘éiehét %mﬂmYbWorb,l 180y pgsettp in pettiodesvVanyeofl 3t e 1Bet®r ocycl yl
groups d n | es of Mbdern
Het er ocy%ﬁcls;%é g gﬂ ldp‘ém gg?ﬁgb%@kegﬁgmr i oéraer@?duln Eetcg?gooc?]ycl yl al kenyl
group i noitrodges pangphofoasher aJEﬂcea@hq(sjrabthe@aﬂwscﬂcmsgcbmenw tre oxX@fieecskoi | 1 ed in

to the ab ke FoadrBIaNBRt IbshiRind O Shb s on] FReE "G, g e
car bon_ car bonAboneiemmiaecaxbbtﬁmeldéteﬁr@a&E‘rmm@u@b fovi etxtarr}pme hphemalysim: ririgat t he
res in : e . y ny roup

comptt se SRR IIETIEskRAR dfsciqtE RSP Bt BITERY pn

het er ocyiirhiih@kekangle ofe @a;b)ocyirqubaststmsd Deteocgclglds bon atons and the

het erocyclyi noiety conprises 1 to 14

@!
Ny

Examples of heterocycles inciude by way of example and not limitation
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10car bon at ons. "Het erocycl ylal kynyl" refers to an acyclic al kynyl
radi cal in which one of the hydrogen atons bonded to a carbon atom

typi cal | ywa 20ewoapsral or sp3 carbon atom but al so an sSpPCaUSRMOASIZNG | S
replaced with a heterocyclyl radical (i.e., a heterocyclylal kynyl ene-

noi ety). 0 i Iﬁﬁ% roup

i ncl udes fg Qﬁﬁ?% ﬁ%%h§¥%$§@y(?§fﬂ%wégﬁ?a %?g ghﬁhgﬁgrﬁﬂg%%%ludlng t hose
descr i betktiahydrpihiopbémil espeasidinyb depiperidendr pyyaditing!, rasiingt, 2ypyraldbrvhe al kynyl
portion ik I
groups d?%@ gggdﬁigrﬂg&ﬁb OQ%EE¥Q¥ éﬂﬁﬁHRﬁeag%Fmﬁf ayggx% ﬁ%t%ﬁ% t hat

t he het ebsdgcalydrafurenyd: can be attached to the alkynyl portion of the

het erocycl yl al kynyl by neans of a carbon-carbon bond or a

car bon- het eroat om bond, 20with the proviso that the resulting group is
chem cally stable. The heterocyclyl nyl group conprises 3 to 20 carbon
atons, e.g., the al kynyl portion of/the heterocyclyl alkynyl group
conprises 2 to 6 carbon atoms and %he he erocyclyl noiety conprises 1 to 14
carbon atons. "Heteroaryl" refers to, _a mnoval ent aronatic heterocyclyi
havi ng at | east one 25heteroatomin the rﬁng Thus, "heteroatyl" refers to
an aromatic group of fromlto 14 carbon atpns and 1 to 6 heteroatons

sel ected from oxygen, nitrogen, sul f® phosphorous. For multiple ring
systens, by way of exanple, the term"heteroaryl"” includes fused, bridged,
and spire ring systens having aromatic and non-aromatic rings. . In one

enbod® nent, the carbon, nitrogen, sulfur or phosphorus ring aton(s) of the

30het er oaryl QHQIéPocgEMeI?é’ rgfgrgxozfq?tgﬁ)c #Iﬂvééjgef n84 h e:np)d’el'z%épﬁvb%%acf%ﬂl finyl,

or sulfonyl noie heteroaryl's i'nc

exanpl e amgdregen Biom frem lamrtp;yvratdwor helsireatanyfl @ helardevicltl, mjth aﬂfcmeanyl

t hi enyl ol al 3 I zof ur anyl,

t hi anapht%érlrl%en ?Q%’E?%oﬁé}wgﬁn%ﬂ#%?& é(r# %%’E&ﬁaf“ﬁg @réf:{yciy%@%m m dazol yI

35t et r ahydr oqhigiegioryolialikit eefeih e rpaeystpming Iradigal in @ch ope &t fhhihadiogen nyI ,

2H, 64 1 f

chr o?e ny?tO%xsa%nﬁQé]ﬁfé Qélrh%?]%%gf deﬁng géﬁ?& o %P)Ig{)/?f Cérlﬁg'gtg ﬁlﬁgé% Ieg{é}%? E’S‘Sé azol yl,
pyr azi nyk hefsyedydiiziagighl (| §. na@letequmlw aikﬁ@i%dmf?tv EIEIM@UM’I?IIOCVCMHMI ndazol y,
purinyl, I I
cinnolin wpg?”é’?@%. &Iﬁg}’é ﬁozqa@g%%éétlg}@&car bazoﬁkérgﬁcgggg’%ﬁqy il
phenant hthednknywhera@rﬁh&jm@;drocs@mmOﬁEiQﬂI !nt;hlidesmwm?éﬁtemetwpnwyl Qtﬂﬁl@ﬁazi nyl ,

phenot hi Eéé(ﬁ%%d aBWeaﬁ@ﬂ}ﬁnﬁ tﬂ&%%@% rh ’F’nh@B%Q BP%B&H’H@Q%Q@[?W

i m dazol rdinyl, 1 mdazo yrazo razi nyl,

i ndot§ nygmnammswed mcfbe ﬁdomli alﬁwhderﬁiﬁﬂéﬁtﬁt teyhetergrechtd Bragipregn be
benzotri i nl i noyl .

" Car bocygﬁgé’% OC&ng%r‘?%Wh ?%egrrés.&?%yélkyi IB?urat eé%gﬁ%b{opg?fl?@ ubﬁggt ur at ed
or 10ar opnd p@rbpnﬁgtemmrn@osd,tthmh@aszfcmrﬁ@ thatdhs ressiting gonwdy ehemicgit o 12

carbon atRRR. aI“:heEIHeterocycIyiaIkyI group comprises 2 to 20 carbon atoms and 1-6

heteroatoms, e.g., the alkyl portion of the heterocyclylalkyl group comprises 1 to 6 carbon

20  atoms and the heterocyclyl moiety comprises 1to 14 carbon atoms. Examples of
heterocyclylalkyls include by way of example and not limitation 5-membered sulfur,
oxygen, phosphorus, and/or nitrogen containing heterocycles such as pyrrolidiylmethyi, 2-
tetrahydrofuranylylethan-1-yl, and the like, 6-membered sulfur, oxygen, and/or nitrogen
containing heterocycles such as piperidinyimethyl, morphoiinylmethyl, piperidinylethyl,

25  teterahydropyranyiethyl, and the like.

“Heterocyclylalkenyl!” refers to an acyclic alkenyl radical in which one of the

hydrogen atoms bonded to a carbon atom, typically a terminal or sp3 carbon atom, but

also a sp2 carbon atom, is repiaced with a heterocyclyl radical (i.e., a heterocyclyl-
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bi cycl e, and up to about 20 carbon atons as a pol ycycle. Mnocyclic
carbocycles have 3 to 6 ring atons, still nore typically 5 or 6 ring atons.
Bi cycl i c wanbnoyes2és have 7 to 12 ring atons, e.g., arracgabe@s/ossbzcyclo
(4,5, (5,5, (5,6) or (6,6) system or 9 or 10 ring atoms arranged as a

bi I -
b1 -7 Cana Reflle cidie ) HEHeTbo{H] BATK LEhe L RRUGENN R OIBb GLERIDTO 1 g
ex anpl es aoy onhtbadetecddyclylgiptrrcyasicaed mrrbindieclogiol @m@ggescrtheﬁomﬁtmg&ﬁg_qf

cycl openg?ﬁl ;I_“ &!ﬁ ! = ﬁp - it - enyl ,
cycl ohex der He{te 'EEE& -e?nESt ) wﬁ Eh%c#%ﬂgﬁgm ne&tﬁgx%mr&gﬁ%l%é‘%? lfge“r)@), and
t he |i keinclugas boy gichy klkaey! grafrerksclased h@wrbo@y@siyileddﬂ timeawbwdlﬁt%e as defined

b h | of
Fuo. 1yl hag ol ek oA B B s R @ (R BR R Mo IEnEE ™2 D ot
car bocy chglerocygigl aticdnycar eayscdiyd eneon-eatberabend erd eateon-peieraatan hond,| i mi t ed
to, phenWitﬁ'Pf?e provrso hat the’%é’dégfgt%ﬁgg)n%mda% g{aﬁlet Orid gérel tﬁ/liegix%n s defined

herein, I'n which a drogen € attache a carbon
at om or ardmetoemaseﬁrﬁ tohelscase@nateasl a@edwezamrtmp@morapgﬂﬁwe@emya@l alkdrivhed
her ei n. ; hAended U er oal kyl
group, ogﬁ%gq{gﬂ?g?éesf%g)feo%g?'pgk hetep%g?%{/(fﬁ&%ﬂ%@ﬁ/ rowncsi%%?{[ g‘% t he
resuf@ i ngardpylatisser oal kyl group provides a chenmically st abI e noiety. For

TaTkyl ehe 0 arar LS. GERIB R AR ISERTH Bhch P I

- al kyl enbyCNHa@ Wh@@@ﬂmwo a cabity lene hdicaily b termirgdar &34 %ﬁiborgﬂfamkpwene- aryl,

and the i f e ener al

f or mul aegaé(;%ves p&gﬂ&b ath%rﬁp 1'25 : g%egb%[ﬁﬁng%ﬁxg\n&?%gﬁ%}%o% agﬂée"@%"tﬁgﬂ'?t uents

defi ned elkyeserepinidated Theretaiocyclyl portiont pithe hetargdyalykalkynyt @bep gickugdean al kyl
gr oups a§ e thQ%QteP&ga}/'q]mu &&bﬁﬁboahl\%&ﬂraﬂ&ﬁ&'mﬁ%%%%ar%%ﬁ% RLAEEG Wi th a

heteroary group as erein n-limt exa oaryl
al kyl i nblodden HetpopgiiciCdienystry, agHhem)mgl @plrtson@Ihqlzet@mz@jylwfkynyi@@p

i ndol yI,
- CH2- benEznggd r%g'ﬁﬁfbﬂﬂ%h%bn%gg%sﬁl?%!oﬁé%h?reg"gééjcar algéq %Wﬁl | m dazol yl,
- OH2-t hi aazréﬁryﬂand trekihe @@(amwgrommabemytaa‘mtylthe alkymyt p@mm}pfewm yl,

- CH2- qui pgls ‘J"VC‘E@{%Q&WJ& |l car dprg el h R dna,
: Gaa%mthh?r;mwwso if@?‘{*@-ﬂsﬁi%fﬁdm 1%@%@ Q’d\el hﬁ%f’i? % ;g&zoi ﬁlr anyl ,
-CH(OHB) ¢ otupi)cg?%{rssefs %%r ?ﬁ%ﬂi ug ¥flle alkgz( %}g% Q@tﬂé Wefélnﬁﬂrl?@r%}myny!

-CH(CH) - ca az hi azo
- CH( CHB) groy@mmrws 2 tm@p@) afogrees] ‘Etw hetecqqycimpmﬁ‘é/diompa@@ﬁ wo 14
- CH( CH3) qubRaldfg. - CH(CH3) -i soqui nol yl, - CH(CH3) - pyri dazyl,
-CH(C13) -pyrim dyslz - CH( OH3) - pyrazyl , and the like. 10The term " optionally
substituted” [etewrer sntees e raormfedar& alranratigdietargeyvsly! kavinacngrstinge of t he
For myg aeh?tfer&aﬂ?&n uﬂ%ﬁ@’?&m Oﬁ*h:ﬁé @ﬁet@P&%FW’l r@fe?é‘to%tér%% é?ro%z%%f»rb%uztt@q qaryl
group, ers to a nore substituents The
t er m " sub®bpn atases' aﬁoh? toéif @&t@m@maﬁfﬁw@d frOfarowgeraﬂwoaerkyﬁuEfurearr bocycl yl,
het er ocy +4 tuted
Al kgt - PhdoroRlG, EPRLIPTIHBSYIBRE, DPLEL T DR P BT RA oBkEAN ¢ e
het er ocytﬂcmdes fused, i’»"@@b@tarﬁlﬁpéﬂ ripaspgene hgding ﬁmﬁm@ﬂg eOrsroraatiopngs. .
al kyl eney, %%érab@&%gﬁl ¥l carddfl ﬁlfrggiﬁlsﬁkuro?ﬁé ﬁ!syr%ng%rag%f el Y. in which
one or nore rogen atons are each i ndepen y repl ace
non-$Ydr bgt@rpagﬂmgquptru@mbe oXgiped il Df@ﬂﬁ%quﬁﬁe@i é\f pXide, @erémylba*t&éfp@ylnot limted
to, -X FanetneQ =0, -OR, -SR -S-, -NR2, -N(+)R3, =NR, =NOR, =NNR2, - CX3,
- CRX2, - C]\l - OCN,
Examples of heteroaryls include by way of example and not limitation pyridyl,

thiazolyl, pyrimidinyl, furanyi, thienyl, pyrrolyl, pyrazolyl, imidazolyl, tetrazoiyi,
benzofuranyl, thianaphthalenyl, indolyl, quinalinyl, isoquinolinyl, benzimidazolyl,
35 tetrahydroquinolinyl, tetrahydroisoquinolinyl, 8H-1,2 5-thiadiazinyl, 2H,6H-1,5,2-
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20 -SON, -N=C=0, -NCS, -NO, -NC2, =N2, -N3, -NRC(=0)R - NRC(=0)OR,
-NRC(=0) NRR, - C(=0) NRR, - C(=0)0R, -0C(=0)NRR, -0C(=0)0R, -C(=0)R
- S(=0) 20RVO2B(H@YRR, - 0S(=0) 20R, - S(=0) 2NRR, - S(=0) R, - RRB(US0)1RM52502
- NRS(=0) 2NRR, - NRS(=0) 20R, -0P(=0) (OR)2, -P(=0)(OR)2, -P(O)(OR)(R)

T e g P, S e Py
Ere : e?(r) C12?ausrdobaéﬂmtrﬁedoa/!,ilmepéwdmazrythyrraanyyl., mé@iyln,yl zeﬁomdafykﬁﬁ gu .
Y iy ghi;ﬁ}d%ﬁ;& ?IS@M‘ LR _ﬁlﬁ&qﬁﬁ%fﬂ) lqﬁﬁ%xafgyﬁahﬁgﬁoh%l ps may

al so be 0S€ S ed In e art wl
r ecogni zeintdiaty!, wl’@eidinmb|4§ﬁ1ce§JasQiE¥hC@r§aZ<wlkf§‘b3f botirgt, pihenanthrdies @@;ﬁdmyu etc.

are Sybsg%ﬁn;ﬁ%gz mé@a{a [pﬁ@ﬁa"zuﬁx&e‘%ﬁ&hé%ﬁ fupg}%mc%@xamrnaﬂ vely be

30referr rocyc ene etc. noieties
(i.e., |tsdi:m‘am|angj d;rhramaastl mmolfdmé :midatzwmthrra@gieimyétmmowwlt he parent

| kyl I Wl
ol Lat PR ERRDP L o TR BB RER BRI Setic arolf
"het er ocye:t‘nzydoxazcéyicoxnmo@i riesheeeadinyd anérwsitinoas "substituted" or are shown
d agrammt i cald nl@oeo l&gﬁo%%w% d0%o SBLLAAA, b¥rBHPElddthed ore. 0. when

t he nunber of udht positive Integer), then
t he t@r merotadtikyinG haviag pIto 7 c'aﬂn@n@t@nyg‘ﬁ 9_’monoqui;e Tdcpéamamgat@@a as@§ be

| nt er chaggGabl & it halod R ato AL KL Bl DS NRHAEKTL Kb 8BS clostiatre 3

Furt her, oSe sKi art w | nize t'erns herein
defi ned mr@rsru@eMmSnsfdbn@Eﬁmwaﬁmﬁ qrrﬁienngeaéenmsl Rigydompronsicleehans stouked

d
e bocy g e SR A BRI s o ERcB XSRS, (6] PRSI FUTAD 1w o
not be eq@msairameaasadi@yofb @Bémn 6y6) smaemer Cagmclasmmemﬂt%@aaw thin the
accepd edw%ﬁgn'bpgarlxdqgthgchﬁE ng&g WieRR: 'ﬂ%%dabrﬁlggp,o&%ﬁlré{l NEhG 'é}gﬁlﬁie\é' aa

het eroal such 'terns are used consistent ¥

appr eci abbdompybﬁmcsaebcs:lyi:fb‘a dluda cytieprapyl, C&@W@U@b@pdgm‘éyfo -cydiepast-ésent

10i nvent 1 ble, 0 d.f The scope
of the p%@s?’eﬂwcilﬁgegﬁ? ioh i ﬁ @%ﬁb enlst%geu géﬁ@ﬁi géloﬂé&j'i Cg(gmaeﬁ(p?em at ed
by thoseesﬁ(ﬂ-bmﬂohmawimtham conpounds nay be capabl e of

esterificationg %ﬁ@ﬁ@%@&sw REESERl ol AUBRIAOL: bILHAES, ee}m;wnd

ot her phy5|olog|c ncti o tives e scope o t he present
i nve?d i omoabwaterit nadiaat esntera derdied by dhe emewal Qﬁmmmfogealﬁmﬁﬂiﬁé fh@e‘-ﬁ?@?@sﬁr as

herein descr @Q@H‘r ct n%tt?rﬁéjbfta’ ﬁé?enttcgz%ogﬁﬁ,g e Rical E@b@éﬁ@%ﬂ& récmé?srlﬁ

| ncl udes prodr he" conpoun rern descrrb term
" prodr ugbutaﬁﬂ:ens?émﬂaértfelphefryéﬂfr@rs to any conpound that when adm ni ster ed to a

01 0l 01 Gal 5y SHRMASASKFK Rrk e, HEAPSE ARG Hordi i AFIcHNERGIAT ont, s

a result of spontaneous em cal reaction enzyne catal yzed chenmi cal
react i ong®m, whtnst vhy bé sitacted sitherto metealswl dtemsh erfistaipatpeiabes beRNS'EPIapedhr odr ug

I's t%"s Qith QAR 06 J0slRL S AR B8R M1 groups may be bonded to a carbon atom of

the hetercalkyl group, or to a heteroatom of the heteroalkyl group, provided that the
resulting arylheteroalkyl group provides a chemically stable moiety. For example, an
arylheteroalkyl group can have the general formulae -alkylene-GC-aryl, -alkylene-O-
alkylene-aryl, -alkylene-NH-ary}, -alkylene-NH-alkylene-aryl, -alkkylene-S-ary}, -

30  alkylene-S-alkylene-aryl, and the like. In addition, any of the alkylene moieties in the
general formulae above can be further substituted with any of the substituents defined or
exemplified herein.

“Heteroarylalkyl” refers to an alkyl group, as defined herein, in which a hydrogen
atom has been replaced with a heteroaryl group as defined herein. Non-limiting

35 examples of heteroaryl alkyl include -CH,-pyridinyl, -CHo-pyrrolyl, -CH;-oxazolyl, -CH-
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| atent formof a therapeutically active conpound. One skilled in the
art will recognize that substituents and other noieties of the conpounds of
Formul a Iwehould9dre sel ected in order to provi de a conp@ChdSM0ORSNS

sufficiently stable to provide a pharmaceutically useful conpound which can

0 ou LA 5, B0, AL A0 3 e, O B et o

Conpound such s re contenplat’ed as
falling wendeihiopheayls dihecanfazolys -GHeiridazdlyiv-Git-itioazolyl, -CHx-isgxazelyl} CHbe

appreci a Kill.echd .t a : : nds,: okt resent
i I?\\I?enti oEﬁrgrﬁlg%tbdrwglg%ﬁ%%@ib}%Hﬁ&%%@'r’fi i aTlg(:%ﬁ{ng)g?.zehiﬁg%é%o%[étag?}gt he present
i nvent i opyrimidyiudat-pynedy!, FOrts)-Agalimy, -&5i(GHEFoYelvhploHEet atoxezdiyt, t hose
skilled i r t } 2,0 re foLcatd

myar of i CHCHR L b, OB CIRERBREURE CA(GERBRN B CLLAPHBILERER RO 1 ey
physi ol otjiieral, F§H{Cihg bHeorrdiratdr {0Hi EHviezenzThpsenye-Chi CHnecarazotyht i nvent i on

al so incl I e : I ; e ; rein

descri bed: CI n S(E:lg]ﬂla%l @%’,“%F'ﬁgﬁg'g@%@%ﬁ%g%ﬁ%gﬁtg Wﬁ%@@%ﬁyﬁﬁgpﬁdes pr odr ug

forms of -GHEH: pispthiardlvheCE{GH dtasioplyb edH( % Hroquioalyb dhidECbl-pyitazpy esent

i nventi or > alli Ly ne, form a characteristic known as
e A s i

pol ynor phi's h po orns ("polynorphs") are within the
scoptl of the phetemt optnely substitufel efgreicente garselicaldr ynaiein obbeur as a

respons ec{nrﬁpﬂ}@ir@%@, ES i RS iH%&tioH,r £F é)l'tjr{rﬁpie ah o?ﬁ(%)rf}ﬂt% @%éﬁ@%@%ﬁm can

al so resu mvariations in the crystallizatio otess. rphs can
be di sti opupsieéats bya vwidtpbavigphyis pteakresithstisesisi sti cs known in the art such

Cortai nof t horE o PR il Ll i, Bt Bl BB

cent er s, heteragnglyloahbeiesgrobies esgddisren.dbr exsanle.igulstituted alky), ssubsilviedi soner s.
The op fea . N L i Am ; Wsoners as
wel | e B B B A B Tl 1y

enr i chedmears agesp, Akgloakyleta dad awlalkyinhethecydypearopcychybrespeainelyon are t he

i ndivid - [@%)%ra e of the
Iprels\(élnt u?’h'\?@%ﬁ %ﬁ%oﬁéh%ﬁ?&g@@%%&mﬁ%ﬁ% r Egﬂyﬁéﬁ)t%&e\g@f ?}ﬁlﬁﬁat ed m xtures
t her eof . hihegqr adstitueninvignickionbalityents moludgebuttaie npitiieddealk. i oRerd.of the
conpoundsyk EREESENLGY, 9%%@3?4\1&@}4 ﬁszﬁt%‘ge-c?garﬁﬁ%ﬂﬁzx‘!‘i N -brqrer's

t hereof in Whicéh one © re chiral centers re i'nvert ed. The term
"chi 2@ " -5@M.eNsCe®, idCEciNsNGhi=th. faveRHEHeOPRoPEAFOBIR, -NRC(=OINRR,

nonsuper i @ﬁ@@'l_’ Y/ t Re,-_m I _chdR ard:n _ahl he,.t "achiral"
refers toémrm ec'lal eti b |%h6§$’?)§ﬁ§érc?§gg§ggl e gﬁﬁ'hw)%}?’r g? @rﬁg’]ge part ner.
The t er mOSENABT, sBIFENNRR, ePEIR 1t -HRSGTP LB MR SUAP ENRRaVeR$@enORsal  cheni cal
20const i tAgh i ut pdi M dnb o oFL erRr fetd tons or
gr oups ihéi(ﬁgg(g.i:a‘?’ Ppg)gcﬁ%;\g@(r%%j; dofgfde)?g '? g (g)@g’t g’r?g%)iR(s')oc r@(\?\nﬂt h two or

mor e cent@FO)R, -GHFSIHR, tG=SNRRNEEENRINRR.UNRC(ENRIWRR, wherpeech Heges of one
anot hier . E}QB?@%%EW%EBQQ@VP? Hidf &Ny ik s‘s%d%:se?\e@w BSaliyB-oByl, Mel ting
points, bolTing points, spectral properties, and reactiVvities. M xtures of
di ast er comstiy!. mefieterepiiaatos a prriestingioghin @swPdivg owiehndPiyaierigroups prayadur es
such as gl @Hiléﬁ’spél%%{eﬁ. and chromat ogr aphy.
Those skilled in the art will recognize that when moieties such as “alkyl”, “aryl”,
“heterocyclyl”, etc. are substituted with one or more substituents, they could alternatively be
30 referred to as “alkylene”, “arylene”, “*heterocyclylene”, etc. moieties (i.e., indicating that at

least one of the hydrogen atoms of the parent “alky!”, “aryl”, “heterocyclyl” moieties has been

reptaced with the indicated substituent(s)). When moieties such as “alkyl”, “aryl’,

“heterocyclyl”, etc. are referred to herein as “substituted” or are shown diagrammatically to

be substituted (or optionally substituted, e.g., when the number of substituents ranges from
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"Enantioners" refer to two stereoi soners of a conpound which are

non- superi nposable mrror inmages of one another. St er eochem cal
defini ti owe 2and4eg2avent i ons used herein generally foll orCsUSRP010@saskEr, Ed. ,
MG awHi || Dictionary of Chem cal Terms (1984) McG aw Hi || Book 30Conpany,

New Yor k; el . / ~Step-e 1 2 f i ounds
(1004 3550 g P iGmer Mnhe B B o B et o R o B 1
opt i cal | e mtartheegeahiawith iallylenet Fasyletrmavdetenecyalpiehét stct o rotate the pl ane of

| ane- pol ari z I J LD i I i : t he
Br efi xgs D angg—tﬂelg)’g%earﬂe(g%ﬁéeb’ﬁg@get@%n%gﬁ%%g&hte é@@%@éf‘e&rfgéﬁégﬁg l%gur ation
of the nutedgubembibation thesessiiingabmbioad tanfisy useTrscpidibitx e agiigBemd™dr or (+)
1 gnt® S e e o e e b i HeloRlyt RPhbRArg o FeERE Pol o' e
| evor ot atlefinjion Aewmmui@cmb@feiqx@tddm & fack-9f clarityd Raghetestichgrtetratisossgd For a

i hepm.; : I | I t that
gi ven chemicale ééc%g%ggﬁé’(ﬁmygg%rgen%% ﬁ);cfegbiﬁé‘?rcésb@éfczw @E‘%‘nﬁ@éd GAGEP a

they are mrror | specitic’s ol somer may al so be
r ef er r edhetercatkybgrognafthico seeh ternelarg usescansisteftlisuch i soners is 5often

called an enaﬂ£ Wl%:%ﬁpr@gié%ﬁlbg thﬁe%%ié@i\;ﬂ!ﬂ%%wnﬁg%g??ewsi AL ?re-béhtr ef erred

to as a racemc mxX e or a racenate, ur where there has been
no stkr epseitootare pammblesofaxastnp ecsdvatdd o Hivaraied foemi dak scerrcefitosm pwseplr ocess.

The ter ”ﬁyéﬁt%ﬁ%l&e@sﬁ&h’?o‘?ﬂws?g\lgafh%?sc\%g%ea;ﬁp?é‘éa%d pfty@eig%mlt@é affl xture of

two enanti onmeri c Specl es, dev _.O tic activ ‘ pr e.sen’t

i nvent i offeiogtipadeds may he capableof astardicationt Hdecsapoahibe prasesi inverdisr i bed,

i ncludin i i . : f . ounds
of the pPebaiPensls R hcl T PAbOSLEN, BRIl tifed The St oM RBaR o0
wel | as imettion afsedndlodasstauignric Femgr rareely. teulpaeric Genoén @empeaiseescabéd.such

for nﬁ%pT%pgo‘aﬂ’o!ﬁyﬁaeQF{;pé]&tthQB%%%Mtiﬁ\le%fiorﬁ ﬂ%lgg?% Eﬁ)ed?ﬁcg fohifis BY tﬁé\%%ﬁﬁbmaem i on

are harmaceut i cal'T'y acceptable salts. nconpasse In the term
" phar mackereingidsknybegccept abl e salts" refer to non-toxic salts of the

conpounds of [ SR ) - j & MBS W dnG
accept abl e saﬁgst%mc rﬁ%bi %olﬁ%gﬁlg?'rg%{egé ancsi’?‘(i{lthi%(F)H ﬁggmé suc%dggﬁ%%?ég ride,
br om de, tosbiplagieal spHesmisaeelesdridnay svukatanceorgyyastive agiediepDasidiresidnlf sal t s
such as , - p i | : ycol at e,
ol at o, o5 1 s SRR Rlds RO RRNERARood URGHEREactb it BhSoydh,

p- t oklienardiprfrogtalralic cheidicalgeastivalise; A sridiug inihul axdvelertlyanediisdara@gsiuch as

aspart at Et&?filxtnﬁlog% g{a%%&ﬂﬁ@&]nhgﬁive@g%ﬁbuﬁl ts such as sodiumsalt and

potassiumsalt; alkaline earth netal salts such as magnesium salt and
cal ci um sal t ; Oneraitidummibsaarnt will sroganiee thghsibstitvants end aibhr msietied ofdtchy| ami ne

sal t, 25&54'1\?‘61@% ?@&ﬁzu%@'s&oui@)ﬁé k8bASd Fber 1B bRAIde MR Hobing fhick & ohexyl am ne

salt, and
sufficiently stable to provide a pharmaceutically useful compound which can be formulated

25  into an acceptably stable pharmaceutical composition. Compounds of Formula | which have
such stability are contemplated as falling within the scope of the present invention.

As will be appreciated by those skilled in the art, the compounds of the present
invention may contain one or mare chiral centers. The scope of the present invention
includes such forms. Again, as will be appreciated by those skilled in the art, the

30 compound is capable of esterification or hydrolysis. The scope of the present invention
includes esters and other physiologically functional derivatives. The scope of the present
invention also includes tautomeric forms, namely, tautomeric “encls” as herein described.
in addition, the scope of the present invention inciudes prodrug forms of the compound
herein described.

35 The compounds of the present invention may crystallize in more than one form, a

16



di benzyl et hyl enedi am ne salt; and salts wth basic amno acid such as

| ysine salt and arginine salt. The salts may be in sone cases hydrates or
et hanol swbwatigs982Pr ot ecti ng G oups | n t he PCOruiSex/ 064802 he
present invention, protecting groups include prodrug noi eti es 30and

cheni cal r «apl e,
cormonty BRIk SR ELE Blnmorapemoaid SRl PRudiBRR MhufiBr B eact i ons
W th themﬂhmﬁbz&&@egﬂﬁwpydurﬂngeBWmmkﬂwynxnphsnaymmaﬁycanecmnaabes or

met hods tQ epar t he, nost art t he
deci o on SeBhE RicRaiols S BIBRAN, el oL A" Py Peeb8n PP wRl o o

t he chenhmaﬁo@5mﬂ@1HgﬁaMQﬁgn@nnmé§(PdeMbhbeamb@énﬁ@m&haﬁbmv@hﬁschenlstry

of the reacti ot ect agai nst basij oxidati ve,
reductive %Sﬂcagghaéader{)sr‘fasph‘%”s %9 ACE ’%"aﬁg’é@a%"’“@@ﬁé@ﬁ R A sé'm hesi s.

The PG greitipg pdntnot need to be and gener ally are not, the sarre if the

conpound is s 1t d ener al used to

rotect tunct Lanal i hstieataf s Bt s Arfi SR b o Sl e or oups

and to by h&@nrpjseebeempabiedné extetmgtasmmstnpdﬂ stéz@orsbdnensw‘rse stapeidf tHeatresehhe

synt het i {1l f [ oL free, deprotected

gr oups ignv euﬁ)jgnﬂ @ﬁ%y%%uﬁ'g %Sq?rﬁ 80%958 ?NPE%% gﬁieé% %{?%Emgfncfrhem s and the

reactd on enamﬂntersmils/dtastetueommﬁy\emoadd wmndresa%!aoowmdedrwsmnythe scare @S

determn var nal . qr S ds of

the inve |“€‘%\ér}%‘r%” a,%ul,e,%% 'du 'a rge?t%lgor exaﬁ’SF”dsng?%?g% é%{%rf%r% fgr -OH

groups ( Wiegirésent irlyeejmox yds, weej bmsbﬂnwmcéiy@c partialbhers itboated nmdums treredt Tier

function Lnc e £s n u Et her

eater - oPtieRy o0 TP Eluhure b o BT S e e s SrBied ¥ ng

groups i mafb&nﬁqsnaitwelas mtxﬂme&aa\sstrslebmémrtbdareb’efnmmh dieves\nerre cbmfmehtyaokr oxyl

and ]i%' o_Rr R\tfe tdl ng groups are neither ether- nor ester-form ng groups, as
e unders ood by those skilled in the 15art, and are included with

am des di scuSbetbripétloal” refers to méleméeywhxah@avmﬁmnﬁopmfy dﬂy|dn~oxyl protecting

groups apn . ava

9r ouPS. a0 ISR 109 ) BRsB B STRIRAS, ST Al 4 BBIR s,

W Greenwha:h@r@ahpmrm@psame\Mﬁtsen(zﬂlmdmnmwgea;ar&eSons Inc., New York 1999,

| SBN 0-471-16 e" Kaci i, Phi rotecting
20G oups (Geo?’{:;l"39 'i%egn%%? C’I erg éfe éﬁi f" Oﬁlg(\?vs %@E,ha\ﬁgﬁs’t' r|‘E’J(§nr1tca|“s
i ncoZpor avmeditubyn ref difenegh regarcﬂ ® téaarraegqmém oéthe. atdms pagrbucunapa@hapt er 1,

Provecting O RypseOePieiatl Bk < BAIRgh: dfln (HBPESL B Gl BLg! oot g

G oups, pages tectin oups,

Chapt er #ho€amblexylks Ereomcéa:mlrrmgm@ges: phonepargdiser 1 Dis3steredibdrs r@haptffererﬁ

Car bonyl p \ 0 ups for 25
car boxyl PEYSECEE?%O'P%%S? ﬁlg 1t§§%§%ts&%§g&gﬁ§0mfé5p&qr #&8{3&{]%%'%58%(1 ot her
pr ot ect i regacyvitasp Mikigresad idistgeenSsaencscparae undorhidgh feedlotimn Swditicglr oups

i ncl %;%g P?%é\wggéuwﬁng%&???gm@ tand'cﬁén’?‘étb?@g?fﬂ ers, am des, hydrazides,

and er - ormng prote ng groups
“Enantiomers” refer to two sterecisomers of a compound which are non-

superimposable mirror images of one another.
Stereochemical definitions and conventions used herein generally foliow S. P.
Parker, Ed., McGraw-Hill Dictionary of Chemical Terms (1984) McGraw-Hiill Book
30  Company, New York; and Eliel, E. and Wilen, S., Stereochemistry of Organic Compounds

(1994) John Wiley & Sons, Inc., New York. Many organic compounds exist in optically
active forms, i.e., they have the ability to rotate the plane of plane-polarized light. in
describing an optically active compound, the prefixes D and L or R and S are used fo
denote the absolute configuration of the molecule about its chiral center(s). The prefixes d

35 andlor(+)and(-) are employed to designate the sign of rotation of plane-polarized light
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30Ester-form ng groups include: (1) phosphonate ester-form ng groups, such
as phosphonam date esters, phosphorothi oate esters, phosphonate esters, and
phosphonbWwe-aniidet2és; (2) carboxyl ester-form ng groupspcan$2qidpszsot phur
ester-form ng groups, such as sul phonate, sulfate, and sulfinate.

35Met abol i tes of the Conmpounds of the Invention Also falling within
t he scopby 8fe qamreungaiit (g TareaningthehtheiceBIPRERGAISIBYXCIBIRE ActENRIUNE he
conmpounds gesehithed oh 8fiLhdkirorMadnP FeFEhEn eﬁymrcsﬁwumfr@rm&éanpl e fromthe
oxi dation, reduction, hydrolysis,” am dation, esterif i cati on and the | i ke of
the adni AleEaisasErs aiegdeiisal qaﬁcp%thaﬂ theviaie migoRIAIRA LT eng ARty sA specific

Accor di NgieYaoiddieriniYaINd 9 didifd 88 MACHBRIAES afd AdReR d1¥ush REMERSS

conpri si ng contacting a conpound of this invention with a nanmal for a
¢

peri od opfien eriled @f\ﬁnévt@ﬁmertﬁdnvitfé@ o 20:AR Mhtidei ot epRBRmErs sHeleEst o &igh

pr OdUCtSratc\éﬂh&ﬁﬁxltMe%Fgré&%@téthﬁ& PY%y BEQPHHROthard Rl Rlealigl | ed (e.g., Cmor
H3) conpound of the invention, admnistering it parenterally in a

det ect abFlerefssiscian 4 stergperecilipity IRArcheBURA reaaCtiomsy REYesto ! #hieaRP FaFeBiGch as
rat, nMOURE:,@YLAEGadinthte TR GY an BRuikMRIdIRbdu dreNb Bearkpdhtisségey, time for
met abol ismto occur (tyPI cally about 30 seconds to 30 hours and isol ati ng
i ts convepylidal gtisef@ctdyf rom t he urine, blood or other biol ogical sanples.

Thesg, product %h@bﬁes@@ﬁw@ﬁubﬁ mcﬁfd%ﬁl asslarﬂ%ﬁscsi&;@y oafh% doﬁ%bﬁ(ﬂjs KftiRers are
i solated by the use of antibodies capabl e of binding epitopes surV|V|ng in

t he net aBetaribey. indydingerrapeatians thereeicigh as aérolé/a@e‘?fé’rﬁﬁitngﬂ‘e cAmperEii onal

fashi on, 4R Gese MR MAMBRIRNALYISAE, fbﬁex%ﬁﬂﬁé‘ﬁ&cﬁbtedaé‘@\béﬁ%§urﬁgotﬁ@dab0| ites
is done in the sanme way as conventi onal ug netabol 1 sm studi es wel | - known

t o t hosefostos| ansthe prasgat 'QYEE”'HO’TI@@C%?\%?%?'bﬁ“‘ﬁ‘rféﬂﬂﬁzts so long as they are

not ot herwi Seﬂ/;Sl!s'élE’/ burt n\b't ¥Bs0lRER, tﬁ%%faléé of the Pra@AOPLERIcASSAYS for
t her apeuti c doSi ng he conPoun s of the invention even if they possess

no ahti- Phﬁ@BﬁW@“%W WQ%P'[QP & Ralts- BAS ePGOTHASSEAIYIIBIN B diMa |

The defi Ridal AR 808y BERStAHIMISNES rdi@to MaH-ioRdSaBEBURe abfpsiHRgenus of the
present conpounds are described and illustrated hereln It should be

understoéﬂ!’ewf‘one skilled in the art that any conbination of the
definitions apd,spRsbi wﬁarewéﬁﬁgééﬁs&ty%@@é@a@b@ka@;naﬁa@tnorg%watc:d n an

i noper abl e speci es or conpound | noper ab ReC|es or conpounds means
conpounda8¢iieresalisssch ARENIGHH é’f‘é”%‘d?e?%?téni’h%%’ gligt 79 Bitrgiei AGRPICES'Y such as,

for @O‘a”EB&tnor@saﬂ@rsQ&'ﬂa@h@é’fhféoﬁélgétb}d% pébidhE stib@Ratt ObEla@OYRESSE, bonds) or
conpounds too unstable to permt isolation and forrmulation into

phar mace{t@laa tprraife é@"ﬁfeamaée%§ dgarate mathanssuiBaisredalieresuoryemildat i ons

The CO”D@&'&Q%'&@“S&FHQ fih iaBMeNrhiaD sefcesube beHbR etk ¥hd HuReNE M0 RedtalGARS | er S
and excipients, which will be selected in accord wth ordinary practice.

Tabl et s SHEN 2TEAMUEY ﬁaléir& pRERYYT sgiti aipe cath Mol sl iucaEr N aiES e | i ke.
Aqueous £oF i aditionSaf SnPbERAT &ft; biyanic basic salts such as trimethylamine salt,

25  triethylamine salt, pyridine salt, picoline salt, dicyclohexylamine salt, and N,N'-
dibenzylethylenediamine salt; and salts with basic amino acid such as lysine salt and

arginine salt. The salts may be in some cases hydrates or ethanol soivates.

Protecting Groups

In the context of the present invention, protecting groups include prodrug moieties
30  and chemical protecting groups.
Protecting groups are available, commonly known and used, and are optionally
used to prevent side reactions with the protected group during synthetic procedures, i.e.
routes or methods to prepare the compounds of the invention. For the most part the
decision as to which groups to protect, when to do so, and the nature of the chemical

35  protecting group “PG” will be dependent upon the chemistry of the reaction to be
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35sterile form and when intended for delivery by other than oral

adm nistration generally will be isotonic. Al formulations wll

opt i onal Iwocont@ps2sexci pi ents such as those set forth i RCrhsS2Han6s00k of
Pharmaceuti cal Excipients (1986), herein incorporated by reference in its

entirety. Excipients include ascorbic acid and other antioxidants,
chel at i ngroieed a9aitg ke s 2EHT AR OBIERYE: Erdeistivarpthar caasitigns) and the

hydr oxyakrlfarkoreald.@l;&ﬁeof t@é%fﬁ@é}éah"ﬁﬂ ﬁG‘@FJ&}SE 9@';’15%&%9(0 pat %g&&&w%&nd the
i ke. The formul'ati ons rangeS from about 2 to about 11, but is

or di nari ngﬁp Hmﬁﬁmezlf the cpapovpd |SeSUP§t=ti1t§dw§§wHWée P& Inigenegt Peenilivgr edi ent s
to be adgig ﬁ)tp?rf)t%gt f%&ﬁﬁal'gtromsdaﬁ a@rcgifb%kﬁblhy%réﬁl 8 S Hmik§MUBS and to

phar maceuti cal fornmul ations. formul atlons he i nvention, both for
vet er$ natfjpsaievenbpide (RAHOMSY, to @m@wfﬁ@ &ciifate mynaw@c gticievey-i e @deedit |

10t oget hgg Mécho@fbeysé?ﬁ fr@@r&p?&gégé 8RBs %aaerdeﬁam%egn R ih@Rgkd Hirlibebf
therapeutlc i ngredi'ents. The carrier(s) be "acceptable" in the sense
of bei ngheonpiitesisiandihe reacken erkéions K@}?Ge%nf:@ﬁftf@fets# apfh g3y SCRYN IREMHATAgAd

physi ol ogk @ e[,,*;nbgrggmsatrp the recipient thereof. The fornul ations
i ncl ude those suita for the foregoing adm nistration routes. The

formul ati ons Yayousorveisnarpypsd the erappusds chthginentos BgE beoFdeead nay be
15pr gpar edy @Q/an"f}ﬂé/ &e&tn@ JrEtdaaes. owp oub@@;\f\ﬂet[‘l& Hy%xgr tarBbxyRBaEBRCY -

Techni ques and fornul atrons gener al are found'in Rem ngton's

Phar mac e@hpgionisecEneedhens Iopabm:lgqiﬁ 1FheCoor estayeIHHNg gfé?uys T A

I ncor por gL, egr@&;?srg;@ c!a;Ebidté 8f f%ﬂ&tlo'h%)ée cﬁ%kbansﬁom@lﬁg bRebsdanthe step of

brlnglnglnto assocl atl on he act |ve|ngre|en he carrier which
const i t uswEhelifeschemappet f%fc Bereisy WQW@@@@P%MMXM' @@ﬁ@%rﬁ?ﬁfm%wﬁﬂ ations

are 20 EFeErP@r(h%P'et%r-%ff éé%ér%%nrﬁ@%réd&%' é’@%iﬂ'bﬁ LPqux%Q:loB I {Rb S s?k_ﬂl%Q@rk ﬁﬁe! on the
active ingredient with [iqu carriers or finely divided solid carriers or
bot h15 anérit ﬁ%afeli'?d%é‘é@%’aﬁwde%ﬂa%ﬁp?@dtw@%r oduct . For mul ati ons of

the present i nveRf AR SithdcrRE Bydroky Bfo?éctiﬁﬁi B8 bha bhie-FavinB@raleseat ed as
di screte units such ‘as capsul es, cachets or tablets each contalnlng a

25pr edet epmesRoadiaashemicatcleavagaseaciens Hgeasied in Reotective Qigaig| es:
as a sol g hfﬂes,erﬂ?eoa&%n@n@rémelaﬂd%teﬁwwuﬁu@r(smw &‘S‘éﬁs'lh&uwéw or as an
oil -in-water id enul s a water-in-oil [li emul si on. The active
i ngr edi eP(Prknégg%l*§%N@e47éd1ﬁ0r1959c)ér@ﬂe%) aSW'E%KO@P'é%‘! Ay orPrpiesting A

tabl ey i 50pee d&ﬁﬁ&h@%ﬂé‘@ sarttgaﬁl rqlémorm@gzgn@helcu fsvwnéct}p&%dqa" nor e
30accessory 1ngredients resSed lets ma prepared by conpressing

in a sui f%fﬁwe@cm'tﬁ%rqthaerw.10@art'ﬁ@5%8h%9i@r1 rateﬁfﬂr@eGrfquaw fig QverisYeuch as

a powder QQeQ{—QGU@%ter%Hy@@)&WQfoi@c’?ﬁ%ijVMubQ @ag’éb@@lﬁvﬁh Chiited ganb), inert
di luent, preservative, surface active or dispersing agent. Ml ded tablets

may be nﬁ’ﬁéeﬁy'gr@loam%@aw% EYUTE t%p@rﬁagﬁ'ibﬁéyif ARG @S tARgeD dikter ed
active i Rgs et Ll STehioBPEttoltlclity 8RoupBesdgek 1881184, For protecting groups for

25  carboxylic acid, phosphonic acid, phosphonate, sulfonic acid and other protecting groups
for acids see Greene as set forth below. Such groups include by way of example and not

limitation, esters, amides, hydrazides, and the like.

Ether- and Ester-forming protecting groups

30 Ester-forming groups include: (1) phosphonate ester-forming groups, such as
phosphonamidate esters, phosphorothioate esters, phosphonate esters, and phosphon-
bis-amidates; (2) carboxyl ester-forming groups, and (3) sulphur ester-forming groups,

such as sulphonate, sulfate, and sulfinate.

35 Metabolites of the Compounds of the Invention
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WO 2011/ 049825PCT/ US2010/ 052802 diluent. The tablets may optionally be
coated or scored and optionally are fornulated so as to provide slow or
cont rol | edloneligmsesof the active ingredient. For patinispé1siosmb.on t o
the eye or other external tissues e.g., nouth and skin, the fornul ations
are preferably applied as a topical ointnent or cream containing the active
5i ngr edi ent (s Mdorfating witginde ssope Pbihisireentive arothe s vive nEt8RAlF wodlsEIdidi ng
active i h o84 e st BRAN:O nitpaadh @0dmbit fepament s of 0. 1%
w w suchﬂ%{s&gﬁ%& w?)jeéd(gi 7/o€rv% y’\? B n?ag %ﬁ n?po 15% w w and nost
pr ef er abloyideti®, resiuction, \}WWO'WWeWnﬁéWm leatesiticatian aﬁd mm&mﬁhe 3geinigteredse

| ngredi e | tBEs . RALAHgN, thePhveh MR RIuaL SCi bl e

oi nt ment E@%EH@% ﬁrg‘rén td%e er‘(!y?rﬁagslgctl vséé%l ng rpe I eggyt S na\;/éarye Ofuor mul ated in
a cream \ﬁP%hOWSdeQQ@dMﬁmfoQﬁSé&ﬁmBﬁ@@Q contactmg q gontesing efithitineendigieous
phase of 4 i1 495 iRk Roof ploBadined0se Wughof a

pol yhydrﬁhglrg%hg{g Q%Z’e%oap%ﬁﬁﬁm%av% Hl t wo orom)?e ﬁé oxyl é’rou s such
as propypesecigltywedlly arridan@ied, bS-P(ﬂﬁ?RﬂT'ﬂQ@HﬁﬁptabE“Edéérgo@ bpf Hdloytf@ﬂb‘ﬂdg d

pol yet hy heng, cHiyh OhantihfkHg i Be R RO QA ABIX LS £@f thar BEodtopi cal

f or mul atlongvna% eg&ra F 9 E@Ecﬁgﬁﬁﬂa conpound ﬁ%.%ﬁ}nﬁ anceg aggorptlon
or penet Pdtinptkg ’IOEth‘%’m‘aéftﬁUO!éaﬁ FRjr wakEn guinA? olgg Monkey. Sk fnmanr, adPwiEg af f ect ed
ar eag kRSured o3 88 Iy UBEMAPOLRRSs 118 hslks diget hy!
sulphonggﬁgnﬁ§h % te ana O Eg&ﬁ@%y ﬁase of tﬁ% enul S|§n§ of this

i nvent i orﬁoiaéryg fie cemNestipn moéuctﬁ from thﬁ@vme m*@rdemO&ﬂr@iqiqg@f ReToRlas . milngser .

Wi le th BRGS0 téé?nﬂ@fh%b%r@%b@l@yl&h%r‘s%rre RBERINSY b, kpown as an
emul gent esira rises'a mxture o east one enulsifier with
a fat or aaﬁ«bt@ias C@Pabsh?toﬁb'bémﬂ eaitdngs sandvirthindhe mefsbetite). abhg/metebaltar ophi | i ¢
enul si fi %fruétﬁre‘s%?é H@k@ﬁnshg@mtdaﬁoe%m fésrl.érpggﬁ tw rﬁs%’ﬁwm ghays@mﬂch acts as
a stabilizer. Is al so gre erred to inclu an oil

Toget her gengral, éﬁ@ivw Pl eeiesylitel sHope ininesee VéQYaEtﬁ ¢qn2@rat(0§)al Cﬁm@(e up the

s0-cal | ethoeiBdishiiidis WanodRdo LB WRed RORL BAT b LBnidiSoRblodid &5fat make
up the so £¥L @ eéﬁ%gmgyﬁhg o?ntngnt ase ﬁ TW%orﬁs tcebéi d%gpersed
phase of Eqrﬁ@Sdh@a:ﬁﬁEfrmt piEatiseoigynd in vivo, arfEh’iﬁf@iemﬂ@Q&M‘C@ﬁﬁﬁﬁlf@n stabilizers
sui t abl eéﬁe% éa';%@db&né@ E%Hﬁb?ﬁds‘?ﬂt@ .nwﬁ,ohwsm'tm do@gééé% ayeen(r) 60,
Span(r) cetostea { co benzyl al cohol, nyristyl alcohol, glyceryl
nmono- steﬁﬁ%ﬂ@eaﬁmmﬁ@ﬂV@ﬁﬂM@uryl sul fate. 30The choice of suitable oils or
fatsyfor the formulation is based on achieving the desired cosnetic
properties. The cream should preferably be a non-greasy, non-staining and

washabl e Germeunds of kaimyi@ilt abl e consi stency to avoid | eakage from tubes or
other contai n%é deftificHsHMy s%Estt?u%*b‘?%m@'dénug’gﬂ@suﬁengé BAHEGraleky! esters

such as diisoadi pate, 1socetyl stearate, propylene glycol diester of

coconut Fampyungdsials desasbpd apd ilugsrigy herelr dt shisid be widsasteod Pseis gipd
pal m t at @, yRBUtMhaSfRbHbRatidn S HY LBENHdnsRAEUb&HSerRE dBscribed above should

25  notresult in an inoperable species or compound. “inoperable species or compounds”
means compound structures that violates relevant scientific principles {such as, for
example, a carbon atom connecting to more than four covalent bonds) or compounds too
unstable to permit isolation and formulation into pharmaceutically acceptable dosage
forms.

30

Pharmaceutical Formulations

The compounds of this invention are formulated with conventional carriers and
excipients, which will be selected in accord with ordinary practice. Tablets will contain
excipients, glidants, fillers, binders and the like. Aqueous formulations are prepared in

35 sterile form, and when intended for delivery by other than oral administration generally will
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bl end of branched chain esters known as Crodanol CAP nmay be used, the |ast
three being preferred esters. These may be used al one or in conbination
dependi ngwornrotiaogzsoperties required. Alternatively, hi goTmskenonssppi nt

i pids such as white soft paraffin and/or liquid paraffin or other mneral
oils are used. 5Pharmaceutical fornulations according to the present

i nvent i ope setanic. Sl farmeulatongutlbortioRpbLeRIEin £Xgipiants sUehas BRse seidemein with one
or nore pRTIRABEM bﬂ@lar%amgeat@@b%n%aﬁ@e@f Refln RESGhELRRL S, rfRRtk onal |y
ot her therapeutic agents. Pharnmaceutical formnulations containing the active
i ngr edi el entiagty bEXpipieaisyngledenmssariaatie apg pthenantioridani§eeh st Gg et

admi ni st Latl QEDRBIHE A s Rh S ol RarGYaMPLALsED! et s, troches,

10l ozenges, aqueous or 0Oil suspensions, dispéersib E}ﬁwders or granul es,

emul s onéydrw&ymetémqﬂu@a@sm% acigl aneise ke, eTh%Piﬁ of hayorpwigsionp snegs
Composi { jgASupi £RAAshS 91, 12 BloringBYoRE grgpar ed according to any et hod

known to the art manuf act ure phar maceuti cal conpositions and

such conposi t Y\biig '*@90&567{*@ E}rfhecﬁﬁéV%mgfﬁﬂ‘%“%@eQﬂ%dmfﬁ'éie&ﬁ #gne e ng
agents, He?é%xéw?@g@e&ttﬁ@m%elp%an%ea&%mma@qorpg CRRI IR IaRGE ™t fhe 1 N 150r der
to provide pal at abl e preparation. Tablets containing the active

i ngr edi elfventionalipth kerueerinpbrpnedar hussarcussh apmadeaatieast pye asivepapdient,

exci pi enfoMreFRitRbRe %Hmb@é&embler@wr@sw5&.0%uJ &H&ﬁhéra%&maccept abl e.
These EXCI pirents may be, for exanple, inert | uents, such as cal ci um or
sodi um cgBitate, Thaearowes) mt&éb@)s@Cﬁ@tﬁ@ﬁy@rtﬁ@ éen&?r%éé}@r?empégféew&ﬁfaﬁn

povi doneothé%ﬁr‘é&@n@!{of%H@fd%HhEh&?QﬁPé@ysuc@Jg@éBﬂb %Fnb@&bt%ﬁg tr%Q*éb le‘ﬂ% %Fe%ff i ng
agents, such as mmize starch, or algi'nic acid; binding agents, such

cel lul ose, m Ehotarpstadens ineludefhogs é@!éab'%fpat*@rforeg@matapmw roieR EPHes- and

| ubri cat FRIrRAERSHs FHE Bo%n@ﬁ@,gsé b#é@bﬁtb@%{ @lidosdbMrinCarRGhaely 95 tal c.
Tabl ets nay be uncoated or m e coated known~t echni ques i ncl udi ng

m cr Bencaissaregdttiynytod ”t?e’P@LWO‘éﬁ WEhKRQyeip ﬁ?aﬁmaréﬁﬁp%@aﬂptﬁﬁhmlqﬁe% Red

gastroi nfeshihiéls ééf@%&iy%?éifotuhgfrPFbé’mPa@bes%a@m%@ks@él%r@@& (iggcover a | onger
period. 25For exanple, "a tinme delay fraterial such as glyceryl nonostearate

or gl ycePyblisiingtGenrzasion Paneheseinipdorraiatpg by rialprase dnist oltisely. Such

For mul at 1 @i%,dk HelRlehe YRS MBINdIE A o%s@&ﬁﬁc?rﬂt‘h@%cﬁ\?e m@frea.eg@w i c@ﬁﬁsul es
where the active ingredient is mxed with an inert solid diluent, for
exanpl e whickicanstiyes phapemare aassson, *néfedé?é‘tssdﬂtgeg@ﬁhfﬁ‘ﬁrﬁor%@ﬂ‘é?%er ein
the gagtiye, h%r@%ﬁeﬁmﬁnmﬁ%tm{ bithgied lﬁfo ﬁsoéﬁti&p@élac{'ﬁ%qh@%ﬂaeﬁﬂmﬂﬁ as

peanut ol l, i paraffin or ive oll Aqueous suspensi ons of the
i nvent i om%mraerﬁ o fisely dividpd solid eaTiais<r ibAthaaRd iedr EneFashaxiapinerite
sui t abl epfoglcit he manufacture of aqueous suspensions. Such excipients

i ncl ude a susgendln g agent, such as sodi um car boxynet hyl cel | ul ose,

met hyl cel | ul oS¥MUiSIBNGRY fedpgaenhisrenjioperiieRie &or oslarminidiyPh Ay be

pol yvi nybyesiel bd @R8retd UMts L2E 36 3BH4LIEY) dacheiin taBIBG! cdch 8BMaMingRer sing or
wetting agents such as a naturally occurring phosphatide (e.g., lecithin),

a cofftlenBZEpisANpEd @ounbef ths aelvryitaspdierxpHa PAVESN A orauiss: ge ﬁdwtt@o'@, or
pol yoxye} QMépf‘é?ﬁuoﬁwaﬁ @E@éous%rﬁ@ﬁ-@@ﬁ'e%ﬁfs'i@{]ldpé%&{ oifth- veéfémlq@mee;ﬁeﬂs.es with a

| ong chain aliphatic alcohol (e.g., heptadecaethyl eneoxycetanol),
condens a®f dWajsrduaitiaud e’@tlﬁy’ﬂeﬁ@e@ﬁi"@é”%eﬁﬁ”hmﬁ&?ispé)ﬁ @&‘@?te@é’réi%d froma

fatty achguansb.esi pie.anhydride (e.g., Spolyoxyethyl ene sorbitan
nonool eate). The aqueous suspensi on may al so contain one or more

preser vat i vesAdR1ie! 1n 81288 Y ICOBPrassioRr S YIoldnthparenaly WER 28806 Mhe or nor e

col ogd NQaccessory ingredients. Compressed tablets may be prepared by compressing in a
suitable machine the active ingredient in a free-flowing form such as a powder or
granules, optionally mixed with a binder, tubricant, inert diluent, preservative, surface
active or dispersing agent. Molded tablets may be made by molding in a suitable

machine a mixture of the powdered active ingredient moistened with an inert liguid
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agents, one or nore flavoring agents and one or nore sweetening agents,
such as sucrose or saccharin. Ol suspensions may be fornul ated by
suspendi nyotzha/es2sve i ngredient in a 10vegetable oil, ®athisasioasmohi s oil,
olive oil, sesane oil or coconut oil, or in a mneral oil such as liquid
paraffin. The oral suspensions may cont ain a thickening agF such as
beeswax, divgnd Thertablpisinar orliengly be esirs or %ﬁ@@t%ﬁl%@%ﬂj@ﬁf% org{igledC t hose

set fortf fenside s;a\n%rfcbﬁvc%am&ea?s@wf% Me%r@&&ﬂd to prow de a pal atabl e
or al preparatl on. These conpositions may Ereserved y. the addl tion of an

anti oxi dant sT@IRIEENIBERIGARP eRyEdr ofsr Bi‘@iﬂﬂ %‘%‘P%e;ﬂov%‘é%t@ aga 8kigr BRul es of
the inveptd0BicH4 &bt e@er&@l‘} ﬁbﬁéﬂad'saé io%l&a%m%r@@ﬂ@r@b‘#ﬁ HERRNtherchyk t he

addition of water provid e active |n%re dient in adm xture with a
di spef si ﬁgfeﬂrenﬁék*ﬂlaﬁ@%@hﬁf fog exaraplenilP iy gt/ AREUDIRS 261 Venor e
preser Vaftn G(%)\hta@%@e Qétﬁ@@ﬁ 8i190aRy 20t indEAaRNbR. a%dv/m@@seagnwo agents

are exerrp hose di scl osed above. Additi onal eXCI o} for

exanpl e Woe@ﬂe‘wﬁ\g etg.).eferably QAP &{Od\f/‘i"ﬁ@dﬂ'ﬁf‘éémf@a W&%-pr esent .
The phar gRegul, hfi@itecm%qmwe%%hé)écnt/@ﬁagkéa{&ﬂ& W) DB bR m dihet Be form of
oi lin-water enul sions he oily phase may be veget able ojl, such as olive

oi | or apaefinis ct5|a|watgr—rp=ﬁsg@feacpmtme|nt b%ﬁ?cﬁ”%[‘é‘aif\f%lﬂif ?Fé'?"%tf‘?gfeﬁj’erﬁ? MY ext ure of

thesgy Sitabled i8R T¢tsHnt YAt 9n 388 0vatet BelbHgagaat ur al | y-occurring gums, such
as gum acacla and gumtragacanth, 25naturally occurring p%g;rghatl des, such

as soybean | eliesifes, thestaepausophasgof heicrearn #rge B@wiinAbief o5 PlEy3taci ds and
hexitol ppbyg) @ﬁé of §H8I9hﬁa$sc%9;ro|%lt A RARIRPLERd Vg t%dar%ﬂ@lap&akw @roupsoduct s
of these partial esters b%_f ene oxi de, such a%%g K{et h%l ene

sor bi t ansyfbrscireaiieane alyre!. é’rﬁ*éﬁr?l dichynanndel. Rl ¢y @P@ RPHGYRA%F | avori ng
agents. QyEypsciamnd @'E@mﬁ BYniRerkORdrEbRTEE t¥hitd) iSREItIBNS Ry ¥BEIRdSy  such
as 30gl ycerol, sor% or sucrose. Such fornul ati ons may, al so é:;ont ain a

demut&eninciuge Qrcgg@py@q w{;@h e@hqarpo&@@pﬁqf@tum oraoqg*@trayqq@ t%@qﬂve ingredient e

phar mce%é@'th%@ﬂﬁ%bﬁwbpé‘ﬁec@d 4rB8s | E&é@ﬁﬁté@ﬁf JIRY dBendiPehdteatioar m of a
sterile 1nject e ‘%nd aration, such a sterl | e i njectabl e agueous or
i

ol eagi no@RNasg8lsd mmyés@m%&@sqnsﬁeiﬁw #9951 nul at ed according to the

known art usifge 5%‘%3@%%@@%@5@ SFARE FhRatcH mepbt icbgstitaeni-smamewn
suspendi ng agents ‘whi ch have been nentioned herein. The sterjl.e injectable

pr epar at ingredisgys BlasmnopE mariesrVhile 1hajpaesamrY CeBP(its BAMHr 2L EEHEHE on in a

non % @xi tbtrﬁ’é’r{}v%@tk%@h la¥ a%%ﬂnéé@)l @desl}elb%o ns%@la\tﬁ;amre @rtathea@mae solution in
ut anedi ol pr epar ed | yophi l'i ze acceptable
iy ﬂn‘g@

vehl cles e@ﬁ@'f@bwfézﬁt@ qf It’f‘éto“r?éy‘?”tbé’o@r?pﬁa@ﬁ%a%% F\’Kﬁ?‘a@b %‘Csol ution and

i sotonic emmfﬂéms%&l&{ﬁdd@g@cﬁéMf.ntrpaﬂnpo'éhmc afidifie® uhichlRtd 4€a fsﬂam@leron iss may
conventional ly be

as a solvent_or suspendi thls
pur pose &i§9 PEifered wousz%g%mfh FR Bad &gt b9EIN$M E@@Lﬂgf‘%&ge’*ﬁg\ﬂr 0- or

di gl ycer k@dererld) ndfidi i 188 sokatddyerd@sigsmsh ans 1o @éﬁto@@th@r Wiy thel dieindse be
used in the preparation of injectables. The amount of active mgﬁgdl ent

t hat 2%ray fab&"ax6 BithreP-Rier ec”FféS’Mi’ngquéF’eﬂfa*f%ﬁl‘%h’dl My BIERIN CEPESEF PP dosage
formw | | paideleRpndizngsupon the host treated and the particul ar

Emulgents and emulsion stabilizers suitable for use in the formulation of the
invention include Tween® 60, Span® 80, cetostearyl alcohol, benzyi alcohol, myristyl
alcohol, glyceryl mono-stearate and sodium lauryl sulfate.

30 The choice of suitable oils or fats for the formulation is based on achieving the
desired cosmetic properties. The cream should preferably be a non-greasy, non-staining
and washable product with suitable consistency to avoid leakage from tubes or other
containers. Straight or branched chain, mono- or dibasic alkyl esters such as di-
isoadipate, isocetyl stearate, propylene glycol diester of coconut fatty acids, isopropyl

35  myristate, decyl oleate, isopropyl palmitate, butyl stearate, 2-ethylhexyl paimitate or a
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node of adm nistration. For exanple, a tinme-release fornulation intended
for oral adm nistration to hunmans nmay contain approxinmately 1 to 1000 ng of
active nawenrodloseszspounded with an appropri ate and conveqirarstolams2snt of
carrier material which may vary from about 5 to about 95% of the total
conposi t| ons ght). The 15pharmaceuti cal conposition can be

pr epar edPlegd ﬁg%f\‘?‘ﬂg'@dé&@ﬂ%ﬁt%&%‘f’%ﬁ rodenish C4F BaY BainFed. $19 'asi tBiée For

exanpl e, paR %ﬂ&%!ﬁes%&%ufﬂé%@ rhd RNERA diHe drith CEVMBIABKEH ddHeHEihgonARY contain
from about to 500 pg of the active ingredient per milliliter of solution

i n or der PER&Ltiep ﬁ?%ﬁ@mAﬁ‘Pma‘t"’ﬁM it reelting Ratet “é’tdséu%ﬁ‘%w@fte 886027280 nihr can

occur. Fahrdmt {Q#ﬁ%aﬁhlb]é g{l%pmfr%rra;@qjgrh@l@%atl on to the eye include eye
drops_wherein_the 20active ingredient is dissolved or suspended in a

suitable carr PB?'"mB@ﬁté’@i RrrylaBensRAGeGHY 18 M RiFFeMdRVNHRN SITRNAE Mgl edi ent .

The acti wRyd &Qﬁﬁcﬂlnﬁghf ihe 1rWe%fi§rF ﬁb@bbﬁepﬁr@@ @Hé of ﬁo@&ﬂr%@éeﬂ]&’sb@lty‘ £88pthfled
concentration of 0.5 to advant ageou 10% particul arly about

1. 5% w/ WERTEETSRY I%@‘P’éﬂ@ aélalqpaﬁm%'yfomer R,e&‘ ic ééﬂﬁ‘tﬁl Shargiacerliseh t he mout h

include ¥PHERIESs LPEATRG e NGvé PRréfdr WRyIHRAR %ﬂ%/ &3 duitalle FdraN®meshdeasi s,
usual Iy sucrose and acaci a or tragacanth; astl | es conprising the active

i ngr edi eftethad ARdmHEsElBRS I8 HER fs ol B® T SEAAPEH PO SRS sucr ose and
acaci@; %&@ng&%@m%som%@eh%@ dls ?Srsﬁﬁé b¥Bddre gF g@h@;@g driluiSosdlinkabl e

liquid carrier. ormul ations for rectal administration may be
present e@l" &t %%Ei%o%’fltpér%‘? GW”ESH“%Y BoREPERE| @%ﬁ@é'“@ﬁ?rﬁ‘l“?@?ﬁéo"f%?' YRanpl e

cocoa buhia?rbecbrre;%r&%édé)’dz £ any method kitfuiiodht QASorHe rabliRiciups of
i ntrapul nronary or nasal mnistration have a particle size for exanple in

the r ang@h%"f”aée‘it‘cﬁbc%’wsﬁ’ﬁf‘% PRE PYd S AREIIPRE MEY $PRIBY ¢ A AR FESHEL ween 0. 1

and 500 pRudRkg 's%é%ﬁ@ta?eﬁtécﬂa\%ﬁngaéerﬂéncoﬂariﬂﬁlagéﬂts@ﬁﬁ pRsePfitg @éé?}ts) :Eﬂ whi ch
is adm nistered by rapid inhalation through the nasal assage or

i nhal&t i efsef Fﬂﬁf@gﬁe taWéla@%a&eﬁag@&%s%%ﬁﬁéaetl@'rﬁwethaw%\fﬂ Iggredigpkin SU| tabl e

formul at h@Rtird GhtH d8n A TAEeRichlY acteptble@XsipRht ihRh afd su@blerter edi ent .
Formul ati ons suitable for aerosol or dry powder adm nistration nmay be

pr epar ed "REEBEHI NS RHICERI® BRtaRIRE: MRSSRGISIPIBALP HAY PBEOTRIEMAK d™i t h ot her

ther apeuaweneagemwassm&aw%r @@cﬁm%ﬂﬁme@ RcRfser BcldSE thonBhjdiget r eat nent or
prophylaxis of infections as described herein. 5Formul ations suitable for

vagi nal S@SFHMEIPSR SERMIRPVIHENDrELEHT @W%%@EQW% 9@“&%69\@” crearns,

gel sz0 Pagisee rétﬁ@f@eﬂ{s Shags rh S8 aadh, @ﬁzﬁgﬁ%c@d f&id&!@wg‘ dgeﬂédb&dhoéh tot he
active ingredi ent such carriers as are known in the art to be agbroprlate

For mul at PeilossunicaRansilifie griont aFh S4ALRICE PFaGE GdilvRiicatR BN §4°and

non- aqUeQé’ﬁwa@h@&urh%téaﬂét@%té&ft & éﬁtbl@n%wf@tscmaﬁﬁéf ub Qe & A&} be exdtgant s,
buf fers, bacteriostats 10and sol utes which render the fornulation jsotonic

wi th t hePhKoRID BENRIfES IREWHAR icrarngaPaHetiondndely disiigoahen AshaciqRiBls

sterile Wﬁ@@@&t&rﬂ@st%l Akt BRY thehyUsteviss!s RESEIRE 238N b%er aNshdehbekaNi ng
agent s. formul ations are presented in unit-dose or mul ti-dose

cont 4t nef gf ewrp*eeﬁatmﬂ %91%5‘95’6535?%@5@08%”\?F“ﬁ?’@a’aéﬁﬂ %é&‘?% iS83678d in a
freeze- dgbﬁgo(hy}egma&l@@cﬁe §@priEd on 15requiring only the addition of the

sterile liquid carrier, for exanple water for injectio

Formulations Tor oral use may be also presented as hard gelatm capsules where
the active ingredient is mixed with an inert solid diluent, for example calcium phosphate or
kaolin, or as soft gelatin capsules wherein the active ingredient is mixed with water or an

30  oil medium, such as peanut ofl, liquid paraffin or olive oil.

Agueous suspensions of the invention contain the active materials in admixture
with excipients suitable for the manufacture of aqueous suspensions. Such excipients
include a suépending agent, such as sodium carboxymethylceliulose, methylceliulose,
hydroxypropy! methyicelluose, sodium alginate, polyvinylpyrrolidone, gum tragacanth and

35 gum acacia, and dispersing or wetting agents such as a naturaily occurring phosphatide
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i mmedi ately prior to use. Extenporaneous injection solutions and
suspensions are prepared fromsterile powders, granules and tablets of the
ki nd prewousiw4okescri bed. Preferred unit dosage formnul aCiransgo@ns2sohose
containing a daily dose or unit daily sub-dose, as herein above recited, or
an appropriate fraction thereof, of the active ingredient. 20 It should be
under st oigt Iesithinh agaadansetion proghet of AY rédieanosidparitiecialtuatiy (ent i oned above
the for mﬁbl% r?%%lé?xfe sttgyrac‘te% BVERHE Xkt rddﬁ&{ &%%ﬁd%%xud%%ﬁ%éloﬁ&?mﬂ“ onal in

the art havi regard to the type o ornu at'i uestion or exanpl e
t hose su lati%hﬁﬁé afceholéﬁr 4l. hapledecaativierieonyastgnolne pgrd@nﬁa‘wmfpﬁgt alrihyigne

Co”pound%:g% V\{ltﬁ% B BLAPAeRR fr"Zn'mSQfJ%@aaf fb{)é%i 2h& FéhrR/EiF?&’é %eg control | ed

rel ease e active I ngre ient to €ess re tent 03|ng or to
i mpr o%e phkyomyﬂm@cﬂarmtéﬂ m@r@ple@t@aa &hwqq@ﬁc&iﬁuwép%rqnheasa@w senteingnedi ent .

Accor di ngl o dés ?éN%%E Is0Ch 2L Sy n‘!ffgs? gﬁﬂﬁ%@' L4 dr0flse G 'n?dr@%ol%ﬂﬁ’g or

nore conpoun I nvention for f'or "sustai ned or controll&d

rel ease. alpris efffectmaje flaesiegsbenls aadoneer Mege eWeeianing epenelsugh abeast on t he
nature of,{ r@&a&Q%ﬁ&Qhﬁ'on being treated, toxicity, whether the conmpound is
bei ng use prophylactically (I|ower doses) or against an active disease or
condition, t h@ifrﬁﬁﬁmloﬁﬁ ey tia/féfryula?@ﬁdmshépm‘ﬁimrfﬁ@@Qwed%gfe‘ﬂf@ﬂmIBat ion, and

wllqpe 9&%&56&?@%9% ak EF‘acﬂls'cﬂ' Gi \/%%IEU%SQHWGC&|%{’%BE6@811 Ao trrﬁ%e‘?%‘i 5 ti 0“

st udi es. egctive dose can be expected to be om abou
about 1008ches kayideaigiine Tk orgeuspgagionsmey egalapl 2thickheing apeyt, @mcﬂSdate dose

for an 3%%9«&% RAEBRA i W&&ﬁéﬂd&ﬁ&@'%&@e&ﬁ%%ﬁﬁb{ gﬁ&r%‘éth\%é betrgge from

about 0 to about 100 g, bet ween and about 25 ng, or
bet ween é@m apd Javpgingsaenib oray e adgleddmaravige a xaad@tablﬁ@ralmrqanamtrogl rdgees or

mul ti pl ecgzﬂﬁgﬁ’ﬁons may, be ;i)reéé}vé!(?ﬁ}/ AR dilon PR LB ant E&&, ﬂ%’%grgbﬁc appl i cation

di scl oses pharnmaceut’i cal conpositions conprising a conpoun Formula | or
a pha® maceut i Pipeisitie pewicrbpad genuistdidedoyentianguilihier reaperative af ary

accept ablg,, sb@ﬁen%ron%'tﬂé moMﬁ Q‘BVIQ@ FAUE ﬂ'@?&ﬂant%rﬂﬁt

conpounds 0 t e 1 nventron ereln re erred to as active |ngred|ents)
are admi MitsEeHEgroyg @"nlyethram@erwpwpen@ﬂ@ag@wttw @W@W@rﬁ)ma@n@évw eat ed.

10Sui tab‘sﬁntétﬁ%’ﬁéﬁeﬂsmﬁ'o?%ttf&gaajgen{s%tj% a B%Oéré% e:(n Rk g'tﬁ&ebucca|

and subl i ngual) arent erar (1rncl udin aneo
i nt r anus €igriaped abQVISaMﬁ@e@ai wﬁwwa@efqmwampfﬁtwt@mt ﬂmn@gn@g@iawiog and t he

i kepg It Wbk ﬁ%{é@@ﬁé’ﬁ}e‘% that the preferred route may vary with for
exanpl e t e condi tion of the recipient. An advantage of the conpounds of

this inventi ofhe ghemeceytiva)camrossioas oy heiienton sy @lsere it die an absikd
orally. Jr&w&%ﬁ@hﬂ%toh@nTﬂ-ggrﬁﬂyase may be a l/éz}%é?éﬁe %lm%h IeRfive dil fFompounds of

the present invention are used in conb lon Wwth an additional active
t her apeupil.@ ningra gil.aweh e ligige peraffin, or a m'X’fU!'eICﬁﬂ&ﬁ‘ﬁé aviialle gEwisIfYiBenbi nat i ons

Sel ogtod Vo 1 oat At oS ERO T Tal T SLCron, Lol SAaAbTe, HeV, HO

or H% i peleadlly @geurring phosphatides, such as soybean lecithin, esters or partial esters
derived from fatty acids and hexitol anhydrides, such as sorbitan monooleate, and
condensation products of these partial esters with ethylene oxide, such as
polyoxyethylene sorbitan monooleate. The emulsion may also confain sweetening and
flavoring agents. Syrups and elixirs may be formulated with sweetening agents, such as

30  glycerol, sorbitol or sucrose. Such formulations may also contain a demulcent, a
preservative, a flavoring or a coloring agent.
The pharmaceutical compositions of the invention may be in the form of a sterile

injectable preparation, such as a sterile injectable aqueous or oleaginous suspension.
This suspension may be formuiated according to the known art using those suitable

35  dispersing or wetling agents and suspending agents which have been mentioned herein.
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Useful active therapeutic agents for HBV include reverse transcriptase

i nhibitors, such as |am vudine (EpivirQO, adefovir (HepseraO), tenofovir

(Vi readOwotelni4vs2di ne (Tyzeka(r)), entecavir (Baracl udeCr)ysoians2so2

Cl evudine(r). O her useful active therapeutic 25agents include

i mmunonodul ators, such as interferon al pha-2b (Intron AO, pegyl ated

i nt er f er dhe slepieainatabRayeaparstion manaise bereoyierile phectdie ¢FRofayasue)ensiont er f er on
al pha N, ecept or
2goni st s " BNERRRORE e Bl LR uehl TEeRE KD s o EEHIIHY PRlEECTCR)
agoni st s dis owresﬁre@@sg lyophiliRed pagdﬁn $iradng thadcesptaiite wehiclesaw sdvanégard to
treat ment, I g f ~ncl ude
combi pat 1ot eI o et IR R RS o or LA, B e oot e or
mor e $ nt &y &ddittnns sterilelfxed plimmey cpm\@namifw@g emmem osatteshsesyspbinding or s,

al pha- gl yed a | eoti de
i nﬁl bi '?or SWHPC@ théf%mog}?taﬁgrﬁgggwﬁ%ﬁpﬁ%&?g%ﬁ& %. toér@ﬂ]ogg ﬁ%BNSSB
pol ynmer asedighiosidess An Efdﬂhilcm faltyscids FURb 25 alpemacid ay @Wi@)hﬁ? béed inkg bi t or s,
HCV | RES %’rﬁ%%ﬁ‘ﬁﬂeﬁbﬁ’&mwk' netic enhancers, and other drugs for

treating re specifically, one or nore conpounds of the
present i nvenflhemmeoapt feactenibpredgniinehman éesembined wiibrtbe azrdsr waledaltted from

1 900U GRS L o N O SARUBBA By BB AL PRI

r | FN- al pmedeet @Rofritetion) For m@emfeeadm%tqm@ae(fwmm&@n irgpr@etdor okl af er one,

Al f anat £
oo SRS AR ke PLELEAED 1AL 060 oy LAV ShRER)
i nt er f er epmbetred ANIbrasepPBLrBEsa)d cqrwegﬁmt@tmwbﬁb@aﬂqrmgraalwmaﬂ oned

(Lot er o)) B 5637 5% RIS PR 0 PPl Mol )

PEG 1if epg@rmacpaaall a@re@aitrweqaﬂ@ﬁmﬁewﬁﬂﬁ)ﬁwr@mﬁawwasw@@ amatm!s fsel er of on,

2) ri bavi t 1 nd
Ehr bowt S Qfiioh: EorBhRAS an SrflepyqoohBith Tibnd d0h faverBO Rl may
bocepr eveentg 8@%5@@38@ to S8CHE Pf {hetastivgpingredient Wex-roBbler olaelgrs,in Tivier 4@

(TMC4353¢ T 4 900518, VBY- 376,

(2353380 631 ShALA oy Blr 6300 Monf 8 ongfrt 200518, VY-

YH- 5258 YH55§grm wa-lgg@jpunt@m@fqr |ad|v|1~{p,|sg_t@1io(1 ® ‘fhg'gyye include eye drops wheggin the

alph i I i |, and
2509 HERR FEBicky 1 BB 06 ey sBeflieq 8! RabY Lamphieeteckil aneiibi)

I\/E- 3738, seigerg4enhg I@Bilwwﬂients The BFieringramanive pestprably present in s§fh nucl eosi de

or nucle 10 8

(RA048) , %B%ég?g‘”%x‘%%%?ﬁﬁ’& g‘%’%@?@%@x? Ji Al Bl%c?t@%?é&'?tﬁi%%) and

25 MK- 066B0Ut 1.5% Wiw. 7) non-nucl eosi de inhibitors of HCV NS5B pol yner ase,

e.qg., filibuvi , VCH 916,

0T 652, M 35aTr R SRR i Bl ARt R e s sy g

A- 63890, cwnnaszr?@themch%wredmi @EQ@EVO‘IKQ-F&F% us Y ISUGIORY aﬂm%@ms

51 LN, 19%agdhh? 13515 800 B HEM N b 06 o fdatn #2830

glycerin, or sucrose and acacia; and mouthwashes comprising the active ingredientin a

suitable liguid carrier.
Formulations for recial administration may be presented as a suppository with a
30 suitable base comprising for example cocoa butter or a salicylate.

Formulations suitable for intrapulmonary or nasal administration have a particle
size for example in the range of 0.1 to 500 pm (including particle sizes in a range
between 0.1 and 500 um in increments such as 0.5 ym, 1 ym, 30 um, 35 pm, etc.), which
is administered by rapid inhalation through the nasal passage or by inhalation through the

35 mouth so as to reach the alveolar sacs. Suitable formulations include agueous or oily
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9) TLR-7 agonists, e.g., imaquinod, 852A, GS-9524, ANA-773, ANA-975,

AZD8848 ( DSP-3025), PF-04878691, and SM 360320, 10)
cycl ophi IwWpreoiwiaps2st ors, e.g., DEB10-025, SCY-635, and RCIBEK20108580) HCV
| RES inhibitors, e.g., MI-067, 12) pharmacoki neti ¢ enhancers,

e.g., BAS-100, SPl -452, PF-4194477, TMC41629, GS-9350, GS-9585, and
r oxyt hr of§lElions of the active igyedignie Formylgions skitatie By pRESPley dreP@vdert hynosi n

al pha 1 gdadaxiRdn W@g%zﬁéﬁﬂédﬂﬁc&)ﬁfﬁg‘%onb@r&knal%é&%d@éﬂ& Mﬁﬁ/@@fdéﬁ\)e{edDYN‘ 17
(altirex), KPE02003002, 'actilon , GS- 9525, KRN 7000, civacir,

G - 5005, M@r@ﬂ*@sé@ra@mzsentwmhl@conm@% erefoforgaispd INARA trgatmentes/- 205,

tarvacin rg%ﬁgé%gofy%n@ﬁ@gg ddEMErdPiRarefVl 4065, BMS- 650032, BMS- 791325,
Bavi t uxi nab VDX- 6 (ONO 4538), Oglufanide, FK-788, and VX-497

(rer i frepodi b) Foarmvfawtsptﬁabfe foR dagiBrhas MRS P Y ReRBRRNIRhaHESSSBES Rl oyed

in conmbi patipa (‘,‘Veéms% %%teg hesapeHEhEy ﬁﬂﬁaﬂfa%oﬁ@&orﬂehﬁné readdintio e
pr ophyl axi s of H V or /[or one or nore other diseases present in a

hunan suBF@@t'”@'@ﬁ*ﬁéﬁ%@ CRFGMR 39 AedPown isthe@rido begaetogFai®l and/ or f ungal

i nfections, oFBgRuMidalsultdi&fl baRmtEHCRINSshaRAlMdIR d%u@bu@@s&ﬁﬁért—ls C, or
cancers such as Kaposi's sarcoma). The additional therapeutic agent(s) may

be cof or AOVERUEHEHIE niasken slutiags avhichl may eantain@nf-vidartE ofHiiess: §actetoti@fP nul at ed

in asfablg lsolutjeé|V\Fh|(91nr%n§ém99Fd?f%ﬂfahorﬁ‘%@to'nlcmn{h' 8 b8 BPLRSnBhdSdlidcRking
combi nati ons include conbinations of one or nore conpounds of the present

i nvent i oANHRE FEIENEMORTIAECHHS\AIRTID PUREBSIP AR WBICh 574y, NENdP FERSALIES eosi de
i nhi bi to;ﬂ?e,qg aﬁ@\gﬁa@%mpra@@%rl ptase, H V nucl eoside inhibitors of reverse
transcripfase, H 'V nucleotide inhibitors of reverse transcriptase, HV
i nt egrase i nhiTh¢ fesmsilatigpsare riegantacon sinitaRewar MHEdoSe 6PN 137 SXARPISI t or s,

20gp120 lsé‘é]é@bh%@es @ﬁa’aa%ngnd\bﬁ%@&w@@@;afaéuzlatdr@wyoma%d adnwmohors CCR8

i nhi bitors, RNase inhibitors, maturation inhibitors, parmacoklnetlc
enhai® er §89uiig %‘ﬂW@P aﬁﬁU@% of the stariiealiquiscaiay, for example yigies fajaierfancal |y, one

or nore GRARBAHRASHR) td s, péﬁéﬁﬁérahéb@rlﬁjb&lbn%m@ﬁs gms@@dsmg hreone or nore
conmpounds sel ect’ed fromthe group consisting 51) HIV protease

i nhi bi t oPEEPAEETOM SIRPICRANFEFS, Qiﬁj‘é’ﬂ?@r%é?b*etét%ﬂ“&ri‘ér\‘ﬁ Pre(fﬂéi‘}éfjﬁﬂ‘bed

f osar npr W&‘réd (ke XA forIHHBAY bfe thédd ddn¥afhg aldRlY Head 6r,unl'%|dﬁa%ﬂ§)ﬂ r
(norvir), nelfinavir (Viracept), saquinavir S?nw rase Pr anavi r

(Apt i vus)iosebraéé@r@w ﬁboveoraﬁltﬂﬁiavr 3N preRiale H&Ctiowvn,erﬁ%feo ﬂrﬁ/ec PveanarggieBhavi r

( DMP2¢50) , JEit%iaé?ld(b%%&@@oodhha?t%é&étaorﬂ@q D@?e%ed@';bar@@@ariﬁﬁ@wtﬁﬁ&d
DPC-684, DGL7, GS-8374, MK 8122 (PPL-100) 5, and AG 301859, SPI - 256,

™G 5239@b0\mﬁ13§qrmu§wg§2%ﬂ?rﬁ invefian o8y §NC l@w@%@fnm@@g\'%ﬁ@ﬂa tREEGTS

KB- 98, andvify 7&3@7&1?@ the type of fotnuldhi¥h HOGRHEH eatsdxdMmpicthbdd §91a51eabr sraver se
transcri ptase, e.g., capravirine, emvirine, deiaviridine (Rescriptor),

ef avi ren?d@ﬂﬁfﬁ“?&fnayd@%‘ﬁlﬁvﬂ@“qQﬁ"%”‘éfnune) (+)- cal anolide A calanolide
B, etravirine doipoah&ds@he ikdlbR3loane 283 rmEed 96 rovidBControlled release

25  of the active ingredient to allow less frequent dosing or fo improve the pharmacokinetic or
toxicity profile of the active ingredient. Accordingly, the invention also provided
compositions comprising one or more compounds of the invention formulated for
sustained or controlled release.

The effective dose of an active ingredient depends at least on the nature of the

30  condition being treated, toxicity, whether the compound is being used prophylactically
{lower doses) or against an active disease or condition, the method of delivery, and the
pharmaceutical formulation, and will be determined by the clinician using conventional
dose escalation studies. The effective dose can be expected o be from about 0.0001 to
about 1000 mg/kg body weight per day. For example, the daily candidate dose for an

35  adult human of approximately 70 kg body weight will range from about 0.05 mg to about
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35963, M V-150, MV-160, M V-170, dapivirine (TMC120), rilpivirine
(TMC-278), BILR 355 BS, VRX 840773, UK-453061, and RDEA806, RDEA 427, RDEA
640, | DX WO2011AMDS2201 (Thiovir), R- 1206, LOC dd, | QP-04P0OT(US20188615)2

YM 215389, YM 228855, CMX-052, and CMX-182, 3) HIV nucl eosi de

inhibitors of reverse transcri ptase, @g zi dovudi ne (Retrovi J

Sentri ci f 2hMeect mhresna)out Bildasaas AP gPdes \or Pevagn dPREt {2819 4nd about

zal ci t abi gy (ah@\’ﬂa@také tﬁ@‘f&Hﬂcbf%g(ef@ nMlifiple dabagavi r (Zi agen), andoxovir,
erUC|tab|ne ﬁACH 126443), al ovudi ne (M V-310), NIV—210 raC|V|r (racenlc
FTC, PSI - 5004\ yabagaiber erpbrsivpentz ha@reseny ARRIGRIRD F5QRses IPhaupaceriqal bi ne
(AVXT754, -SREbsftRk co@Pridiad 9 .colBoddtfds FotMiAaGr aPRBrRAbUtEH D s0ba 8014 Byim ne,
TMC- 254072, |1 NK-20, PPI-801, PP-802, MWW-410, - Ed4T, B-108, 1l0and

f 0sai YudieEeali aha pPharmpeedigallyrysgptable carrier Oﬁ?x'PIPW nucl eoti de inhibitors of

reverse transcriptase, e.g., tenofovir disoproxil furnarate (Viread), and

adef ovi r _di pi voxi | 5) HIV integrase inhibitors, e.g., curcumn,
deri vat i Reutesol Adminishation chi coric acid, derivatives of chicoric acid,

3, 5-di CaffeOYbﬂH'oPh%r@%rﬁpo@ﬂébV%b';rW%%tu&f (Reréin ifeRéd R tAlbbive 15aci d,
aurintricarboxylic acid, derivatives of aurintricarboxylic aC|d caffeic

aci d phelfgfafjariasrepdmiisterod Py gRK rafe RRIFPRIAEE icha CRRENRS tyae teet

tyr phost gliaierduvalihMese &kl ?é/d’teﬂh%hl %pidﬁﬂﬁﬁ&@&:h@bu&%réh@édb\{@@uﬁ)f quercetin,
S-1360, zintevir (AR-177), L-870812, and L-870810, ralte%raV|r Isentress

MK- 0518) vaéama).a@é@@ae\wﬁqraf((@sfugmsﬂibcmr@%ge*mmumémﬂff@ U

K- 2048, irtatfreddUmdZpidiralt 3ad te E.k@&lﬁwas%%%}fbré&@@m% Seked 2&2&
(S-247303), S 1360 (GMB10871) 1, B DCOA N4 001  INT- 349, V- 165, IN-25

BFX- 1001 Vargmikth foiexamaiadhe senditipise the msipient A adurntacg i tfsacqmpeunds o 6)

gp4l i nhify f0&stiones that th@@faké\/d)réﬂy sleaviaine @nd cas bl Wvidd by, MPI - 451936,
FBOO6M A329029, and TRI-1144 7) CXCR4 inhibitors, e.g.

AVD- ©70, KRH- 3955 (CS-3955), ANVD- 9370, AMD- 253451, RPI-M, MsSX-122, and

DESG SP-10, SF’ 03, Ci-319 and CT- 32 g 120 i nhi bltors e.g.,

BVB- 488043 anlf ?Q%G%PWﬁﬁsfheW%Rm%ff‘@feﬁﬁé"2"8” aoNISE8!  3010) GBPD

and NADHugxbifagsh Withabhddichal @atgexhdréﬁawbtﬂgaed;&ﬁ)or%aﬁ inhibitors, e.g.,
aplaviroc, nifeviroc, vicriviroc (SCH-4176 mar avi roc (Se| zent rg%
6769

PRO 140, PRO- 5u2ne $/RegsimsesioconnNesieay pf ’fhlﬁlﬁom?‘@%s fSermyled 73y aqsdien

TAK- 802, adif-242Ris rFNbdl e ct&Coltread patidMHR D 3 Jiral ANBL IR/ for ¥ PIE49BY,

Nl BR- 1282 S 350634, ZM 688523, and CCR5mAb004,
HCV, or HIV infection.

Useful active therapeutic agents for HBV include reverse transcriptase inhibitors,
such as lamivudine (Epivir®), adefovir (Hepsera®), tenofovir (Viread®), telbivudine
(Tyzeka®), entecavir (Baraclude®), and Clevudine®. Other useful active therapeutic

25 agents include immunomodulators, such as interferon alpha-2b (intron A®), pegylated
interferon alpha-2a (Pegasys®), interferon alpha 2a (Roferon®), interferon alpha N1,
prednisone, predinisolone, Thymalfasin®, retinoic acid receptor agonists, 4-
methylumbeiliferone, Alamifovir®, Metacavir®, Albuferon®, agonists of TLRs (e.g., TLR-7
agonists), and cytokines.

30 With regard to treatment for HCV, non-limiting examples of suitable combinations
include combinations of one or more compounds of the present invention with one or
more interferons, ribavirin or its analogs, HCV NS3 protease inhibitors, aipha-glucosidase
1 inhibitors, hepatoprotectants, nucleoside or nucieotide inhibitors of HCV NS5B

polymerase, non-nucleoside inhibitors of HCV NS58B polymerase, HCV NSEA inhibitors,

27



3512) OCRS inhibitors, e.g., ZK-756326, 13) RNase H inhibitors,

e.g., ODN-93, and ODN 112, 14) maturation inhibitors, e.g.,
bevi ri matwORAMETS25 PA- 040, MPC- 9055 (vi cecon, MPI-49839CT/IAGHIDSI3TD3,
ACH- 100706 15) pharmacoki neti c enhancers, e.g., BAS-100,

SPI - 452, PF-4194477, TMC541629, GS-9350, GS-9585, and roxyt hromycin

16) ot hefL@riagonists: cwwfinnghtmtqu féC\gjiRé@Eﬂm@orsspb@rmcowmos%anmsa

ODN- 93, QRNsiLd2q Uygér%ea gen, HR&R14, Cytolin, VGX-410, VGX-820,

KD- 247, AMZ 0026 , A—221 H 'V, PH 116, DEMD 025, BAY 50- 4798,
MDX010 (i pili Merﬁamecmpgs' 9N Or BPIE: EPMOUCETORNE Presentinvesdion mEyas400,

BL- 1050, c&%&@%ﬁ#%ne Qﬁ%ﬂe‘l&ﬁ%uné@sé‘r&@%ﬁa thEGR 310838 ind ! - 367, and ALG

889. Where the disorder is cancer, nbi nation wth at Ieast one

ot her5 ant i can¢EpteffRE@Naps g @e@yt@feéaiéb!oﬁiphwq)ﬁﬁ%njmb repyatedtriFNtalnbar

t herapy, 2&%&9@%\@@&&1@ 2t n%n@r)tafma%é%' RoRASIR), (rtdGdrbdlbp8a

chenot her apeudtic, hor npnal or anti b le ents 'S enV| saged as well as
conbi nat (MERVQ& PP&uHgiAdaferonr Alpyatia dViHiieren, ﬁéb@lw intedeongHe¢®n! t her api es

15accor dhﬂﬁrée‘ﬁ)t:h}@rf&%ﬁ%%fa rhfW\?é?l?érQrﬂ ﬁn%r&PﬁBﬁé ﬁ@ (AfRoRdRldMesd-@dih on of at
| east one conpound formula (1) or a salt or_sol vate thereof, and the use

of at | eéﬁs\tOﬂ@hé)Lonéﬁ ipteremn-amess (FERoa @éﬁ% Bipngd &1 Qb pipinterien alabaon

ther api esy, %S%Hﬂn‘j‘gm%i%%w&%ﬁé&, LB&&%H cz-m g@z@@tyéssﬁah@d %@éﬁéﬂé@t ration of
at | east one conpoun ormul a salt or "solvate thereof, and at

| east onélpb@ﬁéKA\éhM%@tii‘f@&el”ypé@viﬁﬁé’ infgEaton l@ﬁ@f@e@ﬁwﬁ%wﬁ )i and

20neopl agtkr@gent . The conpound(s) of fornula (1)) and the other
pharmaceutically active agent(s) may be adm ni stered toget her or separately
and, when adn®hitsviipanddieapippsl gt ﬁb@irwﬁe@@@u CoppaR)t veiai_avriror

sequenti aljamidiRe@ny order (including admnistration on different days
according to the therapy regi nen) and by any conveni ent route. The anmounts

of tHe conpouddfsy N5I3 protesse Hhiitprsaf@. tWéeW?Wéfs%éﬂﬁ%lﬁ@éﬁDl y active
agent () ARt W%go?'@t BYS fM@M@g%ﬂ@td@%Oﬂ'@T akd, Cﬂ? 2\0"1 bis e 1588, W ed 'en

order to achi eve the desired mbi ned t her apeutic ef

enbodi meAPl. Sh&-PAGReYBEMTE- \%ﬁéér@éﬁ@ﬁ@@ 9§5ét5"1"%5§90%@%§%$%al

anti neonPi%H?%aaﬂSﬂb‘a Y5288 YR ALRPYABES C a%GWNtmt(Rh@fQ??C“ vity versus a
suscepti bl e tumor being treated may be utilized in the conbination. Typical

ant i - neopl ast f2lafeait oBFSEK iNIbIITE] Gidte ColpRRViBMNX A7) Mialicb@ndd)T-
anti»dn cpgigibul e agents such as diterpenoids and vinca al kal oids; platinum

coordi nati on conpl exes; al kyl ating agents such as nitrogen rrustards
oxazaphosphor5H%%Dat%r%9¢t§ﬁﬂ$f%ﬁa?é@r'cﬁ‘ﬁ%ﬁ@%@?@s“Eﬁ@St PaAeREsE- anti biotic

agents sggis@ssihhifevabons, actinonycins and bl eonmycins; topoi sonerase ||
i nhi bitors such as’ epi podophyl | ot oxi ns; antinetabolites such_as qpurl ne and

pyri ni di ne anél wfdﬁﬁﬁéc’ﬁﬁ@qe ipbiiare ot A NRRRsPOlYBRIGFe e r B82

i nhi bi t oRg128IGRK0A8), ARV OIREAbISHSIIEADBER- 4628 MY HRPAL (RVRDRAGUSR  Si gnal
transducti on pat hvvay i nhi'bitors; nonreceptor tyrosine Ki nase angi ogenesi s

i nhi %% t oM&-0608nunot her apeuti c agents; proapoptotic agents; and cell cycle
si gnal i ng i nhi/ideofi R eo@@telmm.fdr@bmgwsye FENrherdbd, QL b CriRARPIFF-86855RNase

specific a?%%%SAg%-tO%geBla 7127 VCH 759, VCH-916, JTK-652, MK-3281, VBY-708, VCH-
222, AB48837, ANA-598, GLB0667, GL59728, A-63890, A-48773, A-48547, BC-2329,
VCH-796 (nesbuvir}), GSK625433, BILN-1941, XTL-2125, and GS-9190,
30 8) HCV NS5A inhibitors, e.g., AZD-2836 (A-831), AZD-7295 (A-689), and BMS-

790052,

9} TLR-7 agonists, e.g., imiquimod, 852A, GS-8524, ANA-773, ANA-875, AZD-
8848 (DSP-3025), PF-04878691, and SM-360320,

10) cyclophillin inhibitors, e.g., DEBIO-025, SCY-635, and NIM811,

35 11} HCV IRES inhibitors, e.g., MCI-067,
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5the m crotubul es of tunor cells during Mor the mtosis phase of the cell
cycle. Exanples of anti-mcrotubule agents include, but are not limted to,
di t er penowdo0and9szsnca al kal oi ds. Di t er penoi ds, Wwairais2aomsser i ved

fromnatural sources, are phase specific anti - cancer agents that operate

at the &/ M phases of the cell cycle. It is believed that the diterpenolds
stabilize the!R phAUREKINSBEANANCSTS, Pige BATBR.JFHUI4SS, Py B4 AlfGH th this

10protei Rqgdd %Sgﬁ@lgﬁ @gggt ?F;ngg%,ﬁ\/@gfjleg\rlmsnt hen to be inhibited with

mtosis bel ng arrest . Exanpl es of diterpenoids
i ncl ude, but aPkothegtdrigsior bekting, Hphcd 9.1 Biyetosiarfdphiat s(Zadaxiog nikroserite| .

Pacl | taX Alinea fz)) EWXmlgmr%gt_a@,j\épr&li\‘ﬁat%%&),h@@)zﬁw%@%% efcap18none

4,10- di cetate enzoat

(2R, 38) - RSP0 RNSZERepiyadis §3:6PPRe{TLIES0R. REAZP P T3 dil tIEXBHe THrBuct
| sol at ed Ahja0sm(t Re\PaS, Hbr? "%t—k‘f 88, \T@%‘A%%r EMZf?‘i’le' gMa ) EN@&%@YS@' ally

avail abl e as an injecta ution ér of e taxane
fam |y oBM®rperéstavigximabali@IX-hHs %@r‘@%ﬁ?r@gb‘éﬁmdﬂ F5f78ﬁ| e VE<®7in the
treat ”Enngxfmé;‘ﬂdr ct ory ovarian cancer in the United States (Mrknman et

al ., Yale Journal 'of Biology and Medicine, 64:583, 1991 ; MQuire et al.
Ann. | ntern, Weafditiopjthe COEWQUQ%@‘)W%WMGW*W raeb@emplesehisrombinaipeadh cancer
( Hol ¥ges , tial
Cand! at &Pl ES e SEF RR b ar SRR Rl P br Mod Shdoee, O

Soc. d i moreabel diseaxgs peIsenhid auarrasitbiarbefariag donorisor(ibbdstire et. aI .
Sem  ONCLeteriA Y é/@rfu%ag%fec‘zm% Gtﬂgmﬂénﬂfe% léf% sﬂlﬂ% h%ﬁéﬁ@%@#h%o%ﬁté he

t r eat ment o? P stic ey di sease ture

1994), IQh@ef@aﬁd@ﬁ 3ﬁ&aﬁ<a$lérsﬁép0mﬁe5h¢re it*wfﬁmai@wtt%awrﬁ(ﬁ Q@p@@lutaxel
resul ts boroRNselTih e SHRRFESSION tr(émlrér!tu%?e elbrolhERAGS . el T, RJ. et
al, Cancer enot her apy Pocket Gui deA 1998 'ated to the ura |on of
dosing above & eneresbrsinetoneelinitiag esrmplspaiuittklegombinatms igeiudg| |

Sem nar Scbrﬂbs%ﬁﬁls%}ﬂne 3k @\)Jreocolw@po?cﬁ %gﬂgt%é)presgﬂﬁﬁ@@’ﬁ%h with®Re o?‘ﬁ‘)o e HiV

N- car boxy- 3-phenyl i soserine, N-te/f-butyl ester 3-ester wt

20- epoxyPrpiegsg inhipis, mﬂﬂgsﬁmﬁbﬁﬁﬁ?mﬁ&@ﬁs@ﬂ avetsetfargoaniasel Hi¥ et at e .

2- benzoah@cle&édﬁﬁﬁsb@&r@m‘ }e%e%%%%&pﬁé R dISRIE IR0 bfﬂ?@%&é‘bl e sol ution
as TAXOTERE(r). Docetaxel is in |cate or t e treatnment of breast cancer.
Docet axeifaP@r’ata§@dﬂ'¥yW?E@§? hiiorsy gef | hibitorsae KCRéXeibitprs: entrp indyRitoesd  usi ng
a nai(s”abppifﬁﬁ%%é GEEb HE RO bxi \/és%%l’iubufti(é'éc @Mhﬁtﬁt‘élise@cfﬁs%hf&%s needl e
of the EUropean Yew iree. nce al kal ol s are phase specif

ant i - neopNase Fdnkipigass gnefratioe phibiigra, ph@*rr@@pkwtm@r@app%tand\ﬂﬂmﬁ,réir@gaéar oi ds
act at thgaMoahgse (mtosis) of the cell cycle by binding specifically to
tubul i n. Consequent |y, the bound tubulin nolecule is unable to polynerize

i nt o mi cr ot ublfeEsspegificalyi 8ne 8r Merq erEPunes pethapresepiavemionsiaygitase with
cel I deathnbhel {NQMV'oHQorﬁé%n@&nﬁﬁs%i@&@d%KPthQ'gF!ﬁxp'd&%Hﬂ%obet are not
limted to, vinblastine, vincristine, and vinoré&l bine. Vi nbl asti ne,
vi nc eukobl ad} Hiepraigrsainbibitps, egmasisenavinyAaenarase)| alazanavie(RoMaBZs an

i nj ect abla$AtdualPNexpbi h%mr(chx;tm i89i§§\hp|rs%n'a0i?“(r%’~w ORkiftsvR Second i ne
t herapy of various 50|dturm it Erlmarl |n|cated|nthetreatrrent
of testi Eilagerid SA8BP2ENINVIresR) tt@”@@a\nww \GivaTeeRNEME dequnast] ¢iRieAis®) Di sease;
and | ynphpeyise TiWﬁ1 L %dz@ﬁé(@n! @MWHE@)&U@%MW@@WRI @584BNROB 38 A gdoS e

limting side effect of vinblastine incristin
KNI-272, DPC-681, DPC-684, DG17, GS-8374, MK-8122 (PPL 100), DG35, and AG
30 1859, SPI-256, TMC 52390, PL-337, SM-322377, SM-309515, GRL-02031, CRS-074,
CRS-075, KB-98, and A-790742,

2) HIV non-nucleoside inhibitors of reverse transcriptase, e.g., capraviring,
emivirine, delaviridine (Rescriptor), efavirenz {Sustiva), nevirapine (Viramune), (+)-
calanolide A, calanolide B, etravirine (Intelence), GW5634, DPC-083, DPC-861, DPC-

35 963, MIV-150, MIV-160, MIV-170, dapivirine (TMC-120), rilpivirine (TMC-278), BILR 355
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vi ncal eukobl asti ne, 22-oxo-, sulfate, is comercially avail able as ONCOV1INO
as an injectable solution. Vincristine is indicated for the treatnent of
acute | enworznam4982d has al so found use in treatnent regPeEAS2010053802igki n' s
and non- Hodgki n's mal i gnant 15I ynphomas. Al opecia and neurol ogic effects
are the nost common side effect of vincristine and. to

|
Tyl 0supPOeYRBHANE. JGTHBPhL 83t RABACHR G4 1. e bel RS, ARKDT

Vi nor el bimig,ird'R-4206t Behyddnar-o410 dee3yedy; YIROI6EDg 2R 2kebERTINNE52, and
[R- (R, -2, 3- di hydroxybutanedioate (1 :2)(salt)j, comercially avail able

as an i nFM¢Ee sol ution of 20vinorelbine tartrate (NAVELBINEO), is a

sem synt het i c3ViiRCRucRIKRE Mirbitod HAERBE REndcPipiatdi €a! edoasie Welglip, agent or
in conbination with other chenot herapeutic agents such as ci s latin, in

the tT easmisisitalipe (Pl vals diganosing (Yiksre, Siayspine d4emh 1Z9/chaking Ry ceII Iung,

advancedpli@rfle (E%mh %Bémﬂeezragémag&n@byovw as&@@s;n@@mear@mmehi@sm essi on
is the nbst commpn dose linmtin vi nor el bi ne. 25PI ati num

coor di natNiym WaniVex s ragidr (Fﬁﬁ?ﬂb%ﬁgg P%ie'iqofl cp Qﬁ%@*—@ﬁ@@z%&ﬂ‘%’ N&hi ch are

i nteract hef&n%ﬁri&.tmé\ AVREs P ISp.- e cemyagxes-1apt exv X oBresdts, under go,
aquation and formi nt ra- and_interstrand crosslinks wth DNA cgc@l ng

adver se BiPwplant Eumings 254062t he-2Qu it S0dalnip s MbY- 4P at i58dh BJE8Pdi nati on

Comp| @Xesind bGGne likiafipp@loddspi ted to, oxaliplatin, cisplatin and
carbopl atin. atin, cis-dianmm nedichloroplatinum 30is comercially

avail abl e as ﬁ’UAR"I NOIe0tid INBIPIPTS & CR Vet ASETR IPYR © & CPPIRYT HISPRO¥E i mar i 1y

i ndi cat eg_ml,é}atreq%@é@aér{geggefmr dmbagtatic testi cuI ar and ovarian cancer and
advanced bl adder cancer. Carbopl atin, plati nugz di anmi n

[ 1, 1- cycl obut AhEGNiearass i %ﬁoa 249 0CWqUMIN Aty Rthess A avrcyma\/ah'ﬁ%q ¥ids

F’ARAF’LATBMJa}w@sSof%'H;cbm 868 abbBicaabalidic abiar ROVEAIHsHT BS- cﬂleaﬁquhm;d ndi cat ed
inthe first and second |ine treatnment of advanced ov ia 5car ci noma.

Al kylGt i agdasiirsamoryisaeidpar@tiyeh lauinierrbepdiciacide ¢ %% gttt ong

el ectr opBéfbﬁ%erJafﬂ%&ad dafreicaclyprinb g @ﬁ@niyﬁaﬁo@frmo%ﬂv&lvéﬁbf ﬂyrﬁma@es by
al kyl ati on, to DNA t hrough nucleophlllc noi eti es e such

as phos pﬁ*a‘?réet‘raﬁ?ﬁ‘@tw%ﬁﬁff%ﬁ?wp SHYHY Fjevir (G5 b@%ylt 87%@ ?'PF? @Zﬁgﬁ) 'gr oups.
Such al kYalH@bia@l?(QbﬁtFé&BtE@tKWB?'e&lt@Qﬂa@zrf@@@ﬁBWBMS"—‘@SE%Q teKeedissdeat h.
Exanpl es of %(l)@ésatl n

nust ar ds Bk cVEt%ﬁﬁo@ﬁﬁa?iﬁgééz %ﬁ%ﬁf? ;ﬁsK gﬁg‘}'z%qsg%%ﬂb%sw'af rk??en

sul f omat eg7sacls- msbsryselefs@o Gwsmwgun SaSC@MCINFREO € aNTEID] e ps aRiel-28,i azenes
such as dacar bazi ne.

2-[ bi s( 2BEKrm06e$ﬁ>§ﬂ9%ﬁf6{)ﬂ%Qfé"f%ﬂ%ﬁazﬁcﬁ -33049. ang B2 dosphor i ne 2- oxi de

nonohydr at e, r\'ﬁmbn@dralé y., avalibil (BuRSn RRIflNIHEE! AP]-85 T3S oF BG06M AoT
tabl ets as CYTO i(%' Eﬂ Cycl ophospharnl de is indicated as a single agent or

i n conmbi A&%4%5h a0 T R-6t4fer chenot her apeutic agents, in the treatment of

nal i gnant |ym?51@§(@$<4 lrﬁﬂitblfdrsp'eeg rwmbocm,, Kanidssl%qmns%% AveD i ab aaviD-
4-[bi s(2-chloroe noj - Ialanlne IS conner0|ally avai l abl e as an

L
i nj e abP8d> %cﬁ‘ﬂt"ﬂ%ﬁ“é‘ 1?8&3?@( ﬁﬁKERAN(r) Mel phal an is indicated for

the palliative éﬁt%&hﬁﬁﬁﬁrs@gwebbmlmwelw amK-356) UESE Sect BisPens,
epi t heli al carC| ngna of the ovary. Bone nmarrow suppression is the nost

common d&3e31% A LA de effect of nel phal an. Chloranbuci |, 44bis(2-

chl or oet hyl) a@%?&!é@&ﬂﬂ@iﬂﬁ@ \NBNG-FEB03 ahd its PRIFRIGS BiobkAtd&/&DR&W@-zas
LEUKERAN(r) tabl ets. Chloranbucil is indicated for the palliative treatnent

of chronfed M54t i ¢ | eukenia, and malignant | ynphomas such as
| ymph@sar conaopsent shaINAHbRlade/iRRBRGM, e.g., immunitin,

11) CCR5 inhibitors, e.g., aplaviroc, nifeviroc, vicriviroc (SCH-41 7690), maraviroc
(Selzentry), PRO-140, PRO-542, INCB15050, INCB9471, PF-232798, SCH-532706,
GSK-706769, TAK-652, TAK-220, ESN-198, RO-1752, ZM-688523, AMD-887, YM-
370749, NIBR-1282, SCH-350634, ZM-688523, and CCR5mAbO04,
35 12) CCR8 inhibitors, e.g., ZK-756326,
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20 and Hodgkin's disease. Busul fan, 1 ,4-butanedi ol dinethanesul fonate, is
comercially avail able as MYLERAN(r) TABLETS. Busulfan is indicated for the
pal | i ati weotznaaunseat of chroni c nyei ogenous | eukem a. CaCrusones2802

, 34bi s(2-chloroethyl)-1 -nitrosourea, is commercially available as single
vials of |yophilized material as BiCNU(r). Carmnustine is indicated for the
pal liative trd3}Riate dinrépiorngle QQErA3, end DRNedhdi nati on with ot her agents
F?Lﬁﬂo% 2 e APt rdTh R 16, WRrin R Y0K14B7 5 PAL SRR RABC- 3085 IRBcdRATK! N o
5- (3, 3- dMiHt49BB9 )L ACHH HIBEAD)ACHA108781 e- 4- car boxami de, is comercially
avai |l abl e as si Lak s ..of I e is

i ndi cat ed for%ﬂ@%aﬁ?‘qég r;r'feeﬁf 0 r?%éa%tgaﬁﬂé@%? nang2 ﬁg%ﬁ%ﬁ?jiﬁd in

conbi hat KOBRWAFOHh &S-afdnesd faythrdreydecond | | ne treatnent of Hodgkin's

D sease. 30An ' l.ast Les By #9ERES, Which
bi nd or |nterggf)&ﬁélja\?r\nugﬂ%t)f\£&ﬁl% i b(ra %psa%c g@?l on ?ggﬁ[?%%é:l n s'?]gbl e DNA
conpl exe-182, r\&El‘dibAmaim@eHHﬂﬁTéhCﬂpm M@é—»‘lﬁﬁ N @aBP0 fKINEHT MO P02the

nucl ei ¢ Wo’o?aﬂ'zﬂg H, 15811 893E Bro- 528 BN eS B o MBI R definii iy neopl ast i c

agents include, but are 'not |no ci'ns such 'as dacti nonycin,
ant hr ocy EBiSnt19s Bth22fs Uu#e7uldil-Soh, &M‘lﬂ@)&ﬁ ih(EﬁCc IGRN-42P3) GOy 40965,

35Da9(§| n%%’?éd?g ﬁb%%é@@ﬁ,%@éé?t M@I BgD, is comercially available in

i njectab ctlnorrycm is indicated for the treatnent
of WImns tunmiyheastherdishdiery cxmee aembirBionvitulal st one other anticancer

8S- + | 34
hoxopyr auseyn) Se s P Pyeya, f dutcarCangkay. comeilon win othr anti 6
12 napht hecagdiagrat wmdmmhemou*@ran@hcdmmmai@r raytriwfauagatbtbbls@gwaagadposomal
| nj ect abES \A)ceﬁ g]cgﬁw in Wé(o& tﬂé??g afd rédﬁitﬁgrra l @oﬁﬁm%ﬁhg %( r.

Daunorub|C|n|S|n|cae rem N 1rnduction in the treat nt of acute
nonl ¥aphecydriliog telkaendsenbinderdidn dndsecbniirige s adniaistrdlictapied feast e conm.

Doxor ubi
105) - 104%@950&%50?0@1%&1 &I) orc? salt or so thetherﬁg(gB%haen%sgy fagl)%?ft cgwe oth ycoI oyl |

7,8,9, 10ancer trebiymhndnehod, Ereierablyhmmwmmilrmahe&y@cq@n@&pﬁtamva@@n’em one

hyd hl I

Torunex 1 Efor AR i o DY e G Al B St BBl BEFR B a ) e

t r eat mensoluftedbereef, Brydmﬁ@aﬂtase other ehare‘mcautmﬂy adlye@oaple pisirakly anlagtikeni a,

but %é aln@c?%?sﬂéﬁa}%em Tﬁé’%’hﬂ rbff?é?ﬁnuFar Ff'fec%e é&e‘uh?a!l%‘é?f%s and
onmas eo t UI’ g

Iyrrp ctot yco eantl iotics
i sol at edapenifn) anas/tbeaadml@fste&drtepﬁbﬁy@@pe@ﬁqty and. when ad@l@@tﬁfﬁér&ﬁpaﬁt%}y

aval | abl gy &amaBlENINEHA00) & dRubMioH 84 @rgeéla(td%ﬁ!d rlgdntiSisdlch@al ment . as

a single agen? or in co tion Wt squanous cel
carci nonﬁIffergntrﬁhmormotﬂ@%tmfﬁnyaﬁglmﬂézﬁFﬁibbaa%ny convenientTepiéi Sosrer ase W

i nhi bi to[g]ﬂﬁ] Al % oditolAfE) BAbrh L) 8 ti-ot R RARRRINALAN Al RSagenys)

Epi podop oxi ns are phaSe spec c ant |-ne l'astic agents derived from
t he %ndaaﬁ@w@emve tuﬂmgp@ﬂ@@h@lsrretamwﬁéetsmcwlm@rcmrftce@@hi@@lth% desiredhe S and

(€7 phasegm%mgit}%eq%gcﬁ bﬁlﬁﬁé& by 20forming a ternary conplex wth

t opoi soner ase causi ng DNA strand breaks. The strand breaks
accumul at e andn ersd embledimhnif tiel fatizer aRkaaptasdhasppieisiap ipashony adsitioriins i ncl ude,

but are %R r?éo'tprgs .@9%%@ Aﬁ%g Pﬁ etﬁe Ig%r?ﬂhﬁ%ls%%is @%&%Ia%sgﬁm %emet hyl -

epi podop oxi n ene- R-D- uco ranosi
CONMET Ci éurw bepiragi tregtigcemay bantllimp@mtb@mombwhaﬂ i Mw@i ar@a@%qﬂl@ﬁc agerw% PESI D(r)

and kg ngmnhau@%w%@%oﬁwe%, att-RROSLEHE alSnts ROLICAL SfbrBshatisSigl € agent
or in co natiron wth other .

vinca alkaloids; platinum coordination complexes; alkylating agents such as nitrogen

mustards, oxazaphosphorines, alkyisulfonates, nifrosoureas, and triazenes; antibiotic

agents such as anthracyclins, actinomycins and bleomycins; topoisomerase |l inhibitors

such as epipodophyllotoxins; antimetabolites such as purine and pyrimidine analogues

35 and anti-folate compounds; topoisomerase | inhibitors such as camptothecins; hormones
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chenot herapy agents in the treatment of testicular and non-small cell |ung
cancers. Teniposide, 4'-demethyl-epipodophyliotoxin 9[4,6-0-(R

) - t henyl iwienetiR4Bxpsucopyr anosi dej, is comercial 'y avai lPablus2@s/081302

i njectable solution as VUMON(r) and is commonly known as VM 26. Teni posi de
is indicated as a single agent or in conbination 30w th other chenotherapy
agent s i An¢ hermanabanakguesssignal irengdegiempaihway ishipiters efpnreceptor tyrosine

Anti net a i agents
hat act or LR T e TR ARG SRR blolpanhlc AR B84 201 DR
synt hesi §Y%S'Bwfinﬁwm¢'ﬁrfng purine or pyrimdine base synthesis and thereby

| imting DNA ﬁMﬂW&%ﬁ@uie%@@ﬁﬁﬁ#ﬁ%ﬁéb antSaifH8e 4 @&f@é{:}en&r&@eag ang cel |l
deat h fol |l ows. anples of antinetabolite anti- 35neoplastic agents

i ncl udle, tf@uﬁrcw@wﬁﬁofﬁwﬁ@rt@as fering Mg tsumiesis pharstah e eslavele. %W%u ne,
mecapt OprrérﬂQ'n;cF&hmé@@érﬂ@mcﬁlﬂg SR 3Fd ﬁ@k%ﬂ@d to? dftér‘f.')@ﬁ&!elé Qﬁd blncéaEﬁalHi’égo 2, 4-
(1 H 3H) pyrimdinedione, is comrercial egx avai |l abl'e as fiuorouracil

Adni ni st rat i oRtePeBoifs. vHFLATaderivaddaes ne fﬁ“ﬁﬁpf@?% 2% PBFsE Yophiia gkt e

synt hesi §ar%@gabe§1t§ r%@o%é!ﬁ@ra%{e%%h dHak8s Boha cE‘iMC?é“F't iODBevdhenat gaul t
typically is cel | uorouraci|l is indicated as a sin Ie agent or

in 5conbiiliﬁap¢rm4fiwf@w=@ttﬁ@ﬁ tebidinsReribpihaguaeybilgs t Tyl indiegvite His

car C{MonBg . [§|E'§'ssgﬁ‘@)ﬁzsc§f thc—P;Qjof?erh a éfe%?éjt'%n% Qmm)lt@@%tﬁ%ﬂ%rsi%%mga her
fl uoropyri m di ne anal qp%; i ncl ude | uor deoxyuridine (fioxuridine) and

5- f | uor o8@est§di AN Peikd invispHatagples of diterp@ylpgismqq@ but are not limited 10,

4- am no- géé,tgéaé@bkm% ¥lai2 (I H)-pyrimdinone, is comercially

avai l abl e as CYTOSAR-U(r) and is commonly known as Ara-C. It is believed
that  10cyt ar aBPRERXSkIRHAC e0aRet1] SpHeldel Clper 197y os¥Iass- a9 4 Hhi bi ti ng

DNA chai piaghafR0abeRRdaRY 138487 Mg szm’-%ﬁédyﬁi? p%nﬁa%ﬁrﬁ@' 88 riairg t he
growi ng DNA chain. Cytarabine is_indicated as a si n&)@e %,gent or in
ag

conbihat Figairena prodedésolated fiph s Bagfiayanires iT ﬁXl{SHérew it COtMeEiathe

| eukem ag,£hBrasH ihdtBBIcABRKIOITAKDE EUHEs 2 merdf Bt fh@ItnanamanZy & -
di f 1 uor odeoxycyti di ne (genctitabine). Mercaptopurin

, 7- di hydt@@nmpﬁwlﬁ?@@bbqquﬁ@pmmn&ifﬂrﬁfa@i@se.l%th@dmﬁmw rjragipsi | abl e as

PURI NET"%an'\‘.%F:E@Qﬁ @(%h:%% fxBL waawraalétaph?aaaanﬁsu&fwégyaafd S- phase by
i nhi biting DNA synt hesi s ééanaso unspeci fi nechani sm

Mer capt opgdiciHE. P4:5PRd199At eCuie st g rfﬁ]%*raﬂén ety ”ﬁ %m%@n%wrmh ot her

chenpg hefraa}meagamréasﬂ&aﬁm na%%réeaﬁ PNap@Hneed lﬂé'tk%@ﬂ’QTAQ%?fth’é a
mer Capt opurl ne anal 0g is azat i Oprl ne Thi oguani n

2- ani no- ROtPOlR! KeRieRt fprginriment of perriRaNS *néh@;aﬁné@wanr Pl o8¢ aMaBPe as

TABLO X Elin. Jﬁuopgz@m@md%aa laha %ea@&ércnbaaa =REGIré bClal Ys@h. Gnddhasesdy
inhibitin synt hesi s by of yet unspeC| fied nechani sm Thi oguani ne

i s indi cag%ca e %Pr@ms@ri@fsag%nws @Ptqﬂﬁaléantb? N&?i”&ﬁ?tm P YRR dReYeH 358 apy

agents i fvbhet bl eREIRNBeOT5@CELE), | RUKARES - arlrR@BHR UM eANs R8st With ude
pentostatin, erythrohydroxynonyl adenl ne, fludarabi ne phosphate, and

cl ad? bi Reclitasghiesylispinrhene margaosuppressiop {myitipke i6H §egage; Igaofh. RJ. et. al,
25n0n0hyé59@é?lc9{emiﬁhe(rgpy BONRE Buidks 16IBERHAb ke cﬁh‘éﬁdn&?'d%s@% aSEMZAR(T) .

Genti tabi ne exhibits cell phase specificity at S-phase an bl ocki ng

pr ogr essibeshefd eascpairgtiop dbfgrMi (eatss SMhéh a%?m'”%‘sn‘ﬁlqrﬁloﬁéi%l &R n@nzéat ed in
combi nat kggsywi th cisplatin in the treatment of Iocally advanced non-small
cell lung cancer and alone in the treatnment of |ocally advanced pancreatic

cancer. Met hobPPetax®d, (2R3 l[*](cﬁrb&xﬂﬁé}heﬁHLSQS?ﬁr@pm éﬁ/h?q!’t)(! ester, 13-ester with

30mesdy| Egeidp S Nk, DENZHY] da-hexaBMbANEE 1 aCdrflg-oh& 4%@{9% sipahidat@vai | abl e
as net hotrexate sodi um Methotrexate exhibits cell pr ase effects

speci f i cHiVgrally iseqsmagealy avsiRpisiasiagiBRabs s es Pg, N@Jﬁ%@@ﬂ%&axel

replicat sQRdit4te@w@hnd higatmahi drikd 20 carced Yiedenknk la%eaﬁgy@me@@i deiasee whi ch is
required for synthesis of purine nucleotides and th Q%I ate. Methotrexate

i s indi cRRdtR g5 SIeRGIE Wi NJHal RrecHTeel &t AeRrelPACGHIR & <@t her apy
agent s i flofhBe needle of the European Yew tree.
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treatment of choriocarci noma, neningeal |eukem a, non-Hodgkin's |ynphoma,
and carci nomas of the breast, head, neck, ovary and bl adder. Canpt ot heci ns,
i ncl udi ngvocanpued2heci n and canptothecin derivatives arecausedaosmonpr under
devel opnent as Topoi somerase | inhibitors. Canptothecins cytotoxic
Sactivity is believed to be related to its Topoi sonerase | inhibitory
activity. Exa?vfmc@gili@fm@aafpmbtme%na@élc|aﬁb1n@q@astms;eateeiaﬁmd fromithed to
irinotec

7 (4 ot ey BB Ve it WA pBRL sy EleS6! cucle ot BPng
descri bedpasificaily tol tubwint eeaseanently, the bound tubulm moiecule is unable to polymenze

(4S) -4, 16,., It E? I It bhsien0 Sarf | oxy]- 1

H pyr ano %cﬁj %&éb% MQ{S%??R% E{Vééécp%fsd%%% |ne 1% 4H)h12 gﬁ%ne

10 hyd5 oc FllewingeExaraples pfdnas aikalsydwaiuﬁamté aggsnattigites) ﬁcecytr@kﬂsénesol ution
CAMPTOSARR,idih b Nt fiidftelbimed derivative of canptothecin which binds, along
wthits agrt[élive rretabofg;otg SN-38, to the topoisonerase | - DNA corrpl ex. It

is believed tHmbla@ym@tvmrabuk@bl@ﬁiiaarsglf%t@ ia coreperdalyfaviiabispas dbl-BANB @S| e
strand b [ a %bb\ ri ntecan
or SN- 3855%&@%’%%% e?lt\%% ggggpgﬁ?%ﬁﬁeégg@%iggg%notqigcl?gﬁ 'S 1f|5| ndi cat ed
for treavanms S@ d maistibie ipomedin detdicadd inHee edioenbef teglictiantarepenecan HC

S 0- 4,
( yz aﬂl%[ BLMBUQ?WH%S{]%%%H%%% %P’%Ese a%dqyrg%{%?%?—fdlmo-c&mone
nonohy dr betphemmiadelyélesuppransiosiiaineioge dinltapsdeaifeche vinbjasfeabliecsdingt i on
HYCAMT| Wcaiéf%%%ﬁﬁé' jzsox% %%Tfé%gé 'GMEn%frCIQ@;HevF%H"@Qé @MM@\%N%M? to the

t opoi sonerase | - I'ex an revents ation of es strand

br eaks 2wmmscﬂytldnofdmcs%iweriwélcatadﬁorrtégﬁ@ﬁmﬁrﬁ of Mﬁtesiegh%m'astaﬂéhﬁs of the
DNA nol e t of

ot ast at [ e R e BB O R TSR AR S R

Hor nbhes lvamtiomes midnpgcianad ogpielogigrelfecs efathedor comaenfsgie afleshefli ng cancers
in which anshi and/ or

| ack of é‘&gﬁﬂﬁe aﬁ d 305% ﬁéesg%gncer ngle%%n%% §~§°'§,? ﬁ%@?ﬁo%g&géifﬂﬁ%s%%agnal ogues
useful ifAc®Encer treatnent include, but are not limted to,

adr enocor t| cogi-GrRabAS, FUChuaR IR edBenne ARt pieDhaal-ane (gl are useful

in the treatnent Gginant acut e emain dren ;
am nogl utiéydionyigansdivata Her)ea! @ra@érmailm|atyaita@i%a%mﬁfe&§bémmtmzxﬁ| e,

| St 1 30! Go il Eate mﬂv@mmg@a}%%%s@ﬁﬁégk\ ekl Vg afl b RY TRRFelthe is

adr enocort i cal 30carci noma and Hor mone dependent. breast  Garci noma

cont ai ni ingicedrasgesingle @apiordn cw@g@wwﬁsofb@rcqﬁrea@th%@w:@ agerdg.cushe usef ul
in the treabpepl @lhdRd a%ﬁ@ﬁ ﬁ%@r%l@%ghd an’?cﬁét A= n@ﬂ%rr%ﬂ@@ﬂﬁh?' al

carci noma; estrogens, rogens anti - rogens such as f ar ni de,

ni | ut am a@vanﬁeréataaﬁhﬁﬂ@éorwﬁrfgfr@%t@h@r@ﬁi@i@é}ﬁ@cmd\ﬂws{@m@éslas&thguch as
finasterjde; @p,qng%@ggi%,hg@s,dggﬁéalof liRolelind. reat ment of prostatic carci noma
and beni gn 35prostatic hypertrophy; anti-estrogens such as tanoxifen,

toredd fene, rBRORUTeaedingtion xMPleRes areQo)Rensnediis anitdaness agenisct i ve

estr ogenwa@ﬁ%pé merga% l\,\%%m (ﬁ%gsb@nuﬁp&d?nﬁza%een@&%&ﬁm%qs | hakgs, Patent
Nos. 5,681 , 835 9, and 716, useful in the treatmnment of

hor none G@Lﬁé‘ﬁﬂéﬁﬁ f%ma%% %‘éﬂr'&fﬁfﬁﬂ’ﬁﬁd émsmkﬁé\ﬁthél%é%ﬁiﬂﬂ overseduglisgicaind
gonadot I gipldis fohe AFhAIERATEBAE! (SR cAtdina R b oSt | mul at e

the 5rel ease of [eutinizi ng{ ornmone (LH) e sti ating

hor none {9 tof exaliplaéin disrdativeand oarkeptadinj @'Wf’“@l ﬁwmmiaedmmgftoai@@@umLHRH
agonjt 535%%%&%%&%55!&%%@&”@@&9% ShShibRa 86 ShRESH. ft“!?éblétlhﬁé B n'ngﬁly

Si gnal transduction pathway inhibitors are those inhibitors, bl ock or
i nhi bit Wdicaediiede tﬁ%@@@@fmﬁtﬁat@\ﬁéwlaﬁﬁmﬁ ﬁ‘t@r@@élaﬂﬁﬁrzﬂ”d(ﬁﬁ’aﬁ@f@d As used
herei n t hiag&GNARGE . iGarboplatin, platinum, diammine [1,1-cyclobutane-dicarboxylate(2-)-

0,07, is commercially available as PARAPLATIN® as an injectable soiution. Carboplatin

is primarily indicated in the first and second line treatment of advanced ovarian

35 carcinoma.
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10cel |l proliferation or differentiation. Signal tranduction inhibitors
useful in the present invention include inhibitors of receptor tyrosine

ki nases, wonerigaegzsor tyrosine kinases, SH2/ SH3domai n bIPOTRES2&L0/052802
serine/threoni ne ki nases, phosphotl dyl inositol-3 kinases, myo-inositol
signaling, and Ras onco enes eral protein tyr osi ne ki nases catal yse the
phosphoryl at Lo} SACHUS T 97?"@ Wr%‘é?ﬁ’ antspRNGel SRRCTGRIPAIS BGSYBMSt ei ns i nvol ved

in the regeiasHied T@bscﬁw bikgEeNYS £genﬁu1@>hn@b@éi&hmm&a@&sw@ukwaw&ﬁamn be
broadly classified as receptor or non-receptor tor

t yr osi netkpypheglegplaliy W&f?@ﬁ%%tpﬁr%‘%WBPéP’ﬁs%“ﬁ'&@? HBO a?x??“é@e?‘f"ﬁ]yéry 'l i gand

bi ndi ng d@irBiyn, ca%&ylaﬁmﬂ@éz@i@grﬂ%@lﬂmch amc}laaorﬁ ¥aptNuddinase fuhemd n.
Recept or tyr05| ne ki nases are invol ved t he requl ati on of ceII growt h and

are geneleafing 2erlpsaty ESRBRISS qfét‘;‘tﬂé?‘“gr%%?é‘ﬁ‘i Brede B 815 HIIIMERS or

uncont r ohj8gemfmubibais Rh Ak c?&@b’no@%hérﬁs@é anélFﬂaaﬁSandl chibrardbedill aryl ki nase
gromﬂh f act or receptor act|V|ty or exa over - expreSS|0n or

nut at i onSulfpRates SER 3By eD: ri‘%%ﬁ?vfeaﬁﬁu%%ﬁ?ff‘ﬁisp%% a@élt”azﬁP%ﬁ'/\i% as
Accor di nghdarbd AR, BhabpRithhasidey P Iiis(fchirsdinlijaRasaterbagdreoem |3, nked to

mal i gnant tissue growth. Consequently, inhibitors of such kinases coul d
provi de EWEFOWE%%T%'@W%H@ra‘?S@rCSW“PPrF‘QP%%‘fa"?léﬁéﬁtaﬁr‘@e?tﬂ@?ude for

exanph e, sapidHesBbietd ra@‘@\h]*@mﬂ@rcycﬁfiﬁﬁ@&;ﬂfanﬁugﬁglhdacﬁb@taﬁb%’ing@ége\f@dr growt h

factor recegtor (PDGFr), erbB2, erbB4, ret, vascul ar en ?t ellal growt h

factor rEQB f‘%tl‘on(“()ﬁ@mf Cﬂemr?@“ﬁi: Ases\i the TeRIBARGY SEURRAN i ke and

epi der malyr{phemks, mg@@rmﬁwmé QY IRamiRs Melptiah, 4- b@sy&mdsrogahs?wm;nt]a@t or -1
(I1GF 1) recetor macr op coloné stinulating factor}aggeésg? BTK, ckit,

cret, fiBP aé%"t‘m‘gl’so%nl’f“?’&{f’l"bﬁ"%’@? @ﬁ)a”r’%@%ﬁ??‘&rsé’*“t*w R rs (TrkA,

TrkB, ang KERGN®. &RIphain(i8 MalcateRGenthe paliadtrdditeMif rultplopnsioganad Sever al
i nhi bltors of gromh receptors are under devel opnent and |ncliz1de | i gand

ant affoni 8PTessRipPESRitRelial pyFReMAST KiSyar- PRAP BIAGNsSURRIPSARE IS 'S8 fs!

ol i gonuckeiboH@8se fithBng Bidbaghsi of MRGARIPI EhRRShB@RNL-foidbat | nhibit growth
factor receptor function are descriped, for jnstance, in L%jé%{ hn C Exp

Qpi n. ThehloropHyBamE0beaE)eos e CAridR R RS Calin A ARDIE @S AF

Febr uary ah@%y CradtEmboditis indoatelt fofthalpatiathie wadthehesicBronicag@phAics as
targets”, New Mol ecul ar Taa%@ts for Cancer Chenot heraf)@ ed. Workman, Paul

and Ker r leufBRizganoReligast ympgemes pitimlymphosarcoms, ickan YSwbom@hi ch ar e

not g5 OWkRd FHeegIon's a@@@@t SLskianas e:sbm@edq@rdméltha@éyue@m@ 0§ cénifesiialg ki nases.
Non- receptor tyr05|ne ki nases u ve ntlon which are

e en
o et o BralsBeds G SR AME B 5 3o hisurof it B cBlEE & the RElHIER teaPhemtet e pym
Yes, Jakchz@ﬁ@'mye@@éné@@akerﬂﬂh@&mm@ nasgis( ﬁmr@aaylgyrﬁ&er& mase, and

Bcr-Abl. Such non- rec or ki nases .and ents whjch_ln non- r ecept or

tyr osi ne SRTAEERRN @3 g@aﬁ%?*ag*aé@ Gt hi?g (gf“ﬁf‘?”aga s Bify &P"@@m“@neﬁ (1999)

JOUV nal Bﬂdlo@%mbﬁﬂwb%éﬁﬁwgeat%ég7 tﬁbﬁ@sﬁ%ubgi&@§@:ﬂ;&hﬂ &irﬁﬁanat@@?mth&ﬁhef?@@gg? 284
ru nn r eV| ew o nol o :

Sror e IR B h BiesSR IR et CUBHEE Cireart, st SaD TEHOSPS MBI nd ng

Is n afvar l[)@t:é?b@im@@Mfﬂéﬁsn@’thﬁdaﬁé&hopm%ﬁréSJL—bQ@b@hﬁl, is RdBnterpI8ly R;ubglp t,

rc fam i nases, adaptor no e S

SH2/ SH3 a%‘apﬁsasaswﬂ%v*a@t esran Rt Pﬁé&ﬁ%‘?@d%@@b%"é‘e ﬁ,lg@fég@&f ithe

Sm t hgal kreat%enEof 1 d898)ic mi d‘ﬂ}@}ne%fnoﬂbainﬂﬁrﬁl@&)rﬁgahﬁﬁin wiftotherdgzatsogh tal
Met hods. OgS 125- 32. i bitors of Serine/ Threoni ne Kinases incl uding

MAP ki na8®@® Qé’E%H@atﬁle@éRéH%d%ﬂ% ‘S??ﬁﬂ ude bl ockers of Rat kinases (rafk),
M t ogen or EXF—\hﬁ!ﬁ@ticJdﬂtz&fedﬁ%ﬂésaér@dmomﬁﬂé%s;ﬁé\eﬁlésa)gen&ndm&bl’nﬂQﬁi|trlt@ﬂcall’ate

Regul at ed E 5[&( and Pro e| n é; ockers
el udi iy thEBRR Gy g phAian s abie BRiom et AT A orep ota,
zeta) . | kBickidagss bamidry funkidsaos thé<kibieic BKBs fe@aﬂﬂnlg)to kiihasas., Exaldiplde cﬁase
fam |

a y antibiotic anti-neoplastic agents include, but are not limited to, actinomycins such as
dactinomycin, anthrocyclins such as daunorubicin and doxorubicin; and bieomycins.

35  Dactinomycin, also know as Actinomycin D, is commercially available in injectable form
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20menbers, and TGF beta receptor kinases. Such Serine/ Threoni ne ki nases and
inhibitors thereof are described in Yamanoto, T., Taya, S., Kaibuchi, K,
(1999), Jwonndlo40825Bi ochem stry. 126 (5) 799-803; Brodt pCPUSSaommsp2 A., and
Navab, R (2000), Biochem cal Pharnmacol ogy, 60 1101 1107 I\/assague J.,

Wi s-Grcia, F. 1996 Cancer Surveys. 27:41-6 A., and Harris,
A L. (198550 eelnBNEnandRaed derdthe tr?etmeg*‘f QfYW‘“?’E?Lt%‘F?é?r”d K. et al
Bi oor gank&b@@ﬂé&@%o%mbam%ﬂ@ﬁ r zslafstﬁ@ééety;(@m—am 3%2tadé’<3@,a U S.

Pat ent : Marti nez- al Cancer

(2000), sfémheaxopwan@z')oxy 17,89, 1|0ntﬁtfﬁh>td61‘r§ Bof 1PH6§BW5¥11thh0ﬁb~§r {91-3 Ki nase
fam |y rrﬁaaﬁﬁ&ehe&bwhmo&h&@éersscoﬂfmé°a§w<amgt§e 2B EMpoEMNRe e ctahd fdfkh ar e

al so usef ul |n t he Eresent i nventi on. ki nases are discussed in
Abr aham aRPAUNDYBYE® 2p entiniepp e &S GEWW%@@W%UWQW isqadicged Scannan,
CE, Li %mt%a&ﬁ 1n6@r§%ﬁ)m th@"{?é%@fﬁ@@t o¥Ec&ﬁtg%n@%@ﬁo%@%uké@%&%d@nc@ H1997) ,

Internatlonal Journal of Biochem stry and 9 (7):935-8; and
Zhong, Has¥cialgd Kapgsteyareya. Pewgy'c'eo(@é)m%t&i i‘é‘%noz?’m”de%ys%'mseful in

the presgab he dogg)ﬁmesmﬁboudws’l g @Imbg@@dr@g & ﬁhtthh Ry w@m@
phosphollpase bl ockers and Myoi'nositol anal ogues uc ibitors

are desérliZneghinacesgioss h@fOC@ﬁBd%&PWBW@ia‘EAaVa'F?@ﬁP)afN@iﬁCf%Bleé%“F as
Targeg s h@fa%&efxommaw@m @@(o’ruﬂ:@h‘ls Mm&mad@a@dwwtrg%{em@m press

1994, London. Another group gnal transduction pathway inhjbitors are
i nhi bi toﬁ@UtéﬂYW@b@\f@dgwlaSﬂéWCPWHFS@’Q%%S leHkgDige tr‘uf’ni:‘EBi’ Potsiubf

farnesyl t5apsipk RsiBe trgﬁmybrwéwh té%@rmem%m@nchn iPEOhRASES as
wel | as anti-sense ol |gonucl eotid ri bozynmes and i nmunot her a Such

i nhi bi t oPSOWAQEC BerPes ?ﬁ\/ﬁnttttbott?ﬁ&&@t?%@ora@tﬁt%ﬁ loriraptprRees é’e‘é‘@'ﬁ%‘%iisni ng wld

type mut adhicfSally slARbRNG BIGENOYARSE@HIdH ik fs@rﬁcﬂédt@cﬂ‘a@g%@ﬂlﬁﬁveRaS oncogene
inhibition is discussed in Scharovsky, 0. G, Rozados, V.R , Gervasoni,

S. 1. Tvat Eeatment, @ gaingle 3grirt /aIN W@%lﬁ@mitwtheséyewéeof sapayogneRlls:  Ashby,

M N. (198§r}:mo@érf§(ﬁ‘:§ﬁor@é @n@ﬁeé’c@b@r l%ér@:hg%é)gy 9 (2) 99 - 102; and Bi oChim
Bi ophys. Acta 99) 1423(3) menti oned above ant i body

ant agoni sts t 809%1’6?9 M”ﬁ‘%@rsl ‘Pﬂéﬁ‘ﬁi byt ?féﬂ%"'ﬁﬁ‘?ﬁ 9} gpipadaphdioling. gnal

tr ansductab@edémm;abmé Sre pHRAkS sﬁécﬁ?ﬁtpar@%fne%bﬁa@ﬁé agér@élé@l%a 'fz@:ﬂw PathmYake
i nhi bitors includes the use of hunani zed anti bodies to the extracell ul ar

li gand bPisat #@f@@%ﬁlyﬂot@w BpisalvAteg) pollsi in dac AR & Phegas SRy iRt one

02252cEGFFén$1 Cel fehfarpbdhhed il RppaRnfer£RN; ard D@A o@hs.ﬁé DNYDRREH ORaks Ant | body
Ther apy for ol id Tunors, Cancer Treat. Rev. 26(4), 269-286

Her cept i AN Biyanst eaksAnCHRGRE ?%@'W&Wﬁé’v%ﬁﬁg@%% ﬁa'PPijci’fﬁ’yi"?’EG’B'F%a)st

cancep err#a%dgamﬂaye rﬁﬁ%ﬂb@ﬁo BYdRsideaniérisiitde. Briggsdides angshetg@s. , 2000,
2(3), 176-183): and FQﬁemfl c anti body %?ee Brekkeﬁgﬁ R A et al,

Sel ect i véP’Pﬁ‘I’ﬁP@thW 8&4 %‘@Qﬁtrﬂé??ﬂﬁ - SSPCQPW%W%%PO%\HWCWEG: ant i body
bl ocks 2@{ABBk r=AkiBcthbleBoffion GRB&RUIRRS VelFERIOD H8.is &dnhdnipkrdn as

Anti - ang| ogenic agents incl udi ng non-receptorkinase angi ogenesi s inhibitors
may &3 o0 NE- \fsEtpesidai indigalgr G§eniivglagesitt o7 ELROMIBIPAMEE AR ch i nhibit the

ef f ect s @fﬁerﬁ&ﬁéﬂéb@é @ﬂ@trhaé 'tr@latn%r@‘M tastf@retr@hd n6ﬁ@,ma%amhg chRésrs,
anti-vascul ar end %e | ial rgrowt fact or_anti body bevaci zumab

[ Avast i nTRPIPOHFRI 4c%?fﬁ%tﬁh[cﬁs°‘ﬁ‘ﬁ*§? SRR 4-8thidy J-Heeridane el f or

glucopyranoside], is commercially available as an injectable solution as VUMON® and is
commeonly known as VM-26. Teniposide is indicated as a single agent or in combination
30  with other chemotherapy agents in the treatment of acute leukemia in children.
Antimetabolite neoplastic agents are phase specific anti-neoplastic agents that act
at S phase (DNA synthesis) of the cell cycle by inhibiting DNA synthesis or by inhibiting
purine or pyrimidine base synthesis and thereby limiting DNA synthesis. Consequently, S
phase does not proceed and cell death follows. Examples of antimetabolite anti-

35 neoplastic agents include, but are not limited to, fiucrouracil, methotrexate, cytarabine,
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25exanmpl e linornide, inhibitors of integrin avin function, endostatin and
angi ostatin). Agents used in imunot herapeutic reginmens may al so be
useful irnwoanhimet2son with the conpounds of fornula (1) PCirrosaeoobmsnapy
approaches, including for exanple ex-vivo and in-vivo approaches to

i ncrease the imunogenecity of patient tunmour cells, such as transfection
Wit h cyt oxicapiopyiieh thicguaniner dreLigiemciRbinen Bdluoeaikadi, ﬂffgero@érmlfb@lyi e-

30macr opgm;dﬁ%%x S Bbme@&éz@g.avfaM&és FIGRBIA ffmq ihi &ﬁﬁ%ﬁ ' 89Gorburfh!

aner gy, roaches usi ng transfected 1 nmune cells suc
cyt oki neiqadarﬁ@fr@@ut@d ofl Bwavidvate spthesis anpisratsecineyporsiadgnioyrdkRNA-andansf ect ed

tumour ceiNa HhReSs AnchiRP LGRS 1S fﬁ!x?ro%%du n%ﬁ'd%héﬁ'a% 2AL0GLRSr in
Agents used i n proapoptotic reginens (e. ant i sense

ol i gohuckewbingtie) wrﬁ‘ayth%@nwﬂb@a%@@mtwntth@ treeimsinhaf daorinanag ¢fdhpresent
S ol i Wi e s S T O
dependenfluiiortigsegrdoBKByxugdine} ard - ﬂii@fﬂéﬁ?%wi@he wionppkesphatiel y of proteins
termed cycling; %95511‘5&'4%&58Qr@@)%r%m&ﬂ?é?%gﬂ %Q?{I) ggﬁrﬂfd}%h n:fﬁéDKhe?c}fé’l The

coordi nate actlvatlon and 1 nactivation t cyc oCo |6XES

i s necesguailpbiegas QO GBAR® ghe Bstoormey bRy ahérace! It isdpleved tiertver al

i nhi bhto K E ce
e e Oy T e e o O A S R PR S i g B & s

i nhi bi t oteyMing inchwoRiAe 0&%@6@@@@%%@@9 @rﬁwmd?i\l neeianckaraRmeAnindicatedal | Exp
Qpin. Theg 4 & sprggtl@géegnt 6?—9(&%&%}18% m%ﬂ%ﬂ%?@herﬁ%eﬁa@? %éﬁé‘imettreg{mé?ﬁgphy' axis
of puInDnary | soraers ant | ol i nergl cs of tial use In treatlng
asthma, ecHBeukeain Gthéreyiidinganaieas miéde én@lzatch’@‘!i'@&f e dseful as an

add' ti On@lflufﬂb@%?ﬂ@ﬁﬁdlr% %Qﬁn@ﬁaﬂa ' lﬂﬁ’é?ca?d? ARAaI ‘Etﬁdzﬁ¥%r5 R sEa. &PJP% receptor

partl cul ar subt ype)” whi ch ave s erapeutic efficacy in

for raso mwﬁeols commsigpliyaegee e ird RINEGIPDE( Weraakiopugomgxhibits cell
1 {4 Hydr,Q to i f 2- car bony
'l -pyrroli %?’en%pde\%ﬁzgﬁg(f%?%élg%ing%rtﬁﬂw%?nt@és@@!{a)f%%%% Dmeft {jﬁ%ﬁe@lﬁgﬁy -am de;
343- ( 2- DMechgniamnMaGagieetHeyF I 4@ saﬂ@@a@m @iy Forpbination with other
i sopr OPYEﬁénai'REJ%} geﬁé %@’cr@aﬁﬁ(&{t% Feide HUREHBNR useful mercaptopurine analog
(I'pratropium N, N-di ci nate -
Cycl ohexgsla@imommﬁya"h@gmwme?q@mmﬂu fhéihpdiefithaxyne-g-thienad is commercially
1-azgg bi %V&’aﬁ{ezaszT F%L@b@f"r%% @a%@é eﬁbﬁﬁis'cfeﬁﬁﬁgééﬁpemfmty at S-phase by
2- Hydr oxynet nmet hanesul ric acid
1- azabi Cy@pt@t[rg DNAFphess by @@ggpf (@é@g@chiggtr@gohamsm Thioguanine is indicated
2-{142- (25 3-d B@JB’ Qgié?ﬂ Qﬁlﬂ%%ﬁ%fr%ﬂoémb‘iﬂrbﬂ%tr Eﬁs’ér]wothera]py agents in the treatment of
20pyrrolidin- yl -acet am de enaci n)
4- Azepanaguty ieUZeQ“EH @'P\%WF'UE BU@'?@%WF'G@Q pgpjc@@tlgtlraj@ﬂthrohydrcxynonylademne
743- (2- DyghdrybirBLAGAGRE 9%y %lagrltﬂﬁ'@ n&ébm@ﬁ%é) Yyl F-all¥define
met hy1l- 3-oxa-9-azonia-tricycl o[ 3 1,02, 41nonane
( Oxi £% opmareiydpeliesidey Pdoprarhat @gmm?@ga}ly available as GEMZAR®. Gemcitabine
(2-Diet hﬁklﬂmsnc%ﬂgﬁ%é%ﬁe)mﬁ%vty?a% PhBORRERy dadin @é¥|])n 8 %Itg'tﬁ%&@'}’ S]ﬁ z3- 0xa- 9

-azoniatric nonane (Ti ot ropi um dieth ci na
Di et hyl %%gogw@m @emgltabme is :ndlcated in combmatlon with Ctsplatm |n e treatment of

252- ( 3- didcapsRRYEA W dHsrtaiPaNYhg @m@yéadé’coﬁ@mué rRARA oBSLAY
(Tol terodi ne-N, N di net hyl gl yci nat e

344, 4- Bi 89YaRCef gBPEeYRCTeg- MesReirexed AL8Ili2-Hiaminor§-pterigisvby | - 142- 0x02- pyr |

di n- 25 Y| bRy ety B B glutamic acid, is commercially available as methotrexate
141- ( 3- Fl uoro- benz 1)- i per’idin-4-01-4,4-bis-(4-fluorophenyl)-imdazolidin-

2-one; 15@¥emobfethy e@t% sxm@thh@S%@ﬁe%s eRasHfioply. ot Sphase- by ighilyitig DNA
phenyl - PLoRR sy Radairnd/or repi:cat:on through the inhibition of dyhydrofolic acid reductase

342- (2- Di et hyl am no- acet oxy) - - di -'t hi ophen-2-yi - acet ox l 3-
30phenoxy’ht§ﬁd‘i)93ﬂ)qu @@mt!&eeﬁ @@Hrl@Fguglegt]d@éta@ﬁéhymzdyiate Ethotrexate is

(Acli di nijdBahdbd §h ¥|agén¥’f(8rﬂ@&&)nbsn§tfon(vam other chemotherapy agents in the

Di et hyl am no- acet oxy) - di -t hi ophen-2-yl -acetic acid

1- net hyl - 1- (2- phenoxy-et hyl ) - piperidin-4-ylester; beta-2 agonist used to
treat broncho-constriction in asthma, COPD and bronchi tis include

sal neterol and al buterol; anti-inflanmatory signal transduction nodul ators
for asthma. 36



Wth regard to the pul nonary condition of asthma, those skilled in the art
appreciate that asthma is a chronic inflammtory di sease of the airways
resul t i ngwbromvwbsesi nfiltrati on of pro-inflammatory cel PET/USREI052802

eosi nophils and activated T-1ynphocytes into the bronchial mucosa and

subrmucosa. The secretion of potent chem cal nediators, 5including
cyt oki nelfeatBient plederprastinemar ieriRgHa) legkemia. aer-BPdokinie bewmnopaer Ahbi i ty,

nucus pr egebirel of BROEAHIREISIRRL Hvaijasd Blag@nt raction. Al of these
factors lead to an increased reactivity of the airways to_a wide variety of

irritant stinfRMP{AERG e inCludgs§amAtgihgeiniahg C§W§F?érl‘e°!”r%€ﬁ§’ah‘@sl%‘?l pat hways is

an attr as@an&saea:l@%aé\%vteva Fn%ﬁtaéé md.g&meaﬁgmt;mm&é WAFESthedBs EfSORIBIMTE
pat hways are usual |nvoP in several cell }é}ﬂtes and regul ate 10sever al

cooroﬁna@@wtyrﬁbe&w*erw rshat?@éeétéérop%?m@faﬁ%wh BWsaCFi‘éWeEf‘W@p'B?%pect of a

Wi de 5pe&érﬁb‘t@l?@cm@mdecb@'ar@ﬁfnﬁ%:ﬁad tHiHnbicRbS, tbmzémh@mé wrigabsicact i vat e
a varlet of cell surface receptors that activate a |limted nunber of

si gnal §d’€|@t@'@?ﬁ*%ﬁ‘?ﬁ/ﬁé§‘§o MesRtensh- 1R ANy PRRgIors-20as BBl e6 ki nases.
These kl AESSBel BelbW nr.mycaaqimvgts@ 4 ﬁa&m@agnmww @Rﬁ%&erbh@bnpéﬁ&ﬂé)ﬁt e

mul tiple inflammatory genes A? tor%/

15t r ans deRPPRHONBAUIRY SIS’ e }é}dP%”Q b-4-hlaviRpliner &t H45s . like
phOSWOdhfﬁééﬂiéﬁ% lsHekhd ey é\%-zlgiale %@%ém;e@%fe‘ssohﬁfonmﬁT@BﬁR@)f ic),
transcription factor inhibitors ..g. bl ocking NFKB t hrough | KK

i nhi bi ti BiRPtecap i dard@tiyal smriet e‘(“éWB'ChlS’FWék?‘ﬁ@ﬁ P ARV KPS K EGFR

or Syk) bR.3B, k@meqaﬂm@d?rﬁ)é@@é:h HIQA SWhb@RI G wfibvddnthbadmblion Rsukhese snal |
nol ecul es target a limted nunber of common .intracel | ul ar pat hvvays - those

si gnal 20HERSEERRTAEIF Joablanipsd PrRaks sReSE M DERCIBRPHIS quﬁ*soméase

ant i - i nf bRATBEQEYarl fietNaBe wWrhgryicBhRlekentn reancéaa@eeﬁ@we@wwteead is Bar nes,
2006). Additional therapeutic agents include:

5- (21%- unfﬂlca&ﬁdJobﬁ%aﬁ@ﬁw)Qfmt%ﬁmgﬁfcqwf thererionPeesiupnr tRpRiRAR HEdi §)

(2-di met J 23 &loage i4@r ¥mbBi7
3- Cycl op?gpéﬁﬁg I%@hﬁék@e—gﬂ ﬁ%frf:yﬁl %r%%r yd| nﬁyrsh(;b {glqllﬁﬁ%o%r gtr rprle%hoxy-

25benzanPHlé'"PP’EE34 4r i Hé g}onp@}qr@ﬁyqragﬁgnde is commercially available as the

442- ( 3- cshféc@mgmhwﬂcmtrh%yp@@mc% taa d@h@ertwbneamhbﬂi@mmmmﬁm 4
i nhi bi tor CDP-840); N-(3,5-dichloro-4-p

(di f1 uor bnige HRREJSINERr ek HINA e@melﬁwyaﬁf%ntﬂei& %i%%?”ﬁﬁ'%%&%’lﬁ’d%fﬁ?ﬁsde ( PDE- 4

i nhi B t OFa (Y TRBlsbimerase | in response to torsional strain of the DNA molecule. _
N-(3,5-Dichloro-pyridin-4-y1)-241- ¥4 fl uorobenzyl) - drOXYh | Hi ndol - 3-yli

-2- oxo- aeeligFAHE Ir(qm@dzpfo[ gﬁﬁoﬁpthraqa rg@@efﬁofz"gqtjasiatic carcmoma of the ovary and

8- Met hoxyman k&1l iLhy easszet hyl - qU| nol i ne-5- " 30car boxylic acid
(3,5-dichloro-1-oxy-pyridin-4-yl)-am de (PDE-4 inhibi ggr Sch 351591% 4-[ 5-
(4- Fl uorophen*j‘ﬂ?}m‘?”&(séﬁqﬁ’étoﬁﬁﬂ%%@f“?ipﬁws HREFG) COMRURAR I F1eaing 3B di ne

(P38 i nhiyhichAkersks 2 038RAbhip between the hormone{s) and growth and/or tack of growth of
414- (4- Fl uor o- pheny1) - 1- f3 phenyl - propyl) yridi n-4-0-1H-i m dazol -2-y11-

but - 82 ynthe-GNcePEE2MAKRE BT PYMORGY agd;é@;mona[ ana?ogues usequ in cancer treatment

4- Cyano- fie(ds CHigtl PP BRLIWIRY Yo, 4uifgHodeiYostSrorRB ¥slith Qé/fé}e@lh%&ﬁélﬁﬁ@r boxyl'ic acid
2- di et hyl am no- et V%Schest er (2-diet %I -ethyl ester gr odru of Clomlast,

PDE- 4 i nRiegnisgioye @ﬁ?@?@fuwm%ﬁ PRES TyAignaRid Tacute

mo(r]I pzol( I4 RufleMla iRCARIXY ) aflinbhiazehinttedand dthéﬂﬂrcﬁlﬂat@n@frihtUitBtsthucEGER i nhi bitor);
an -

Met hyl - pPPRSURZPIS- BlrardiR RiAZPlenand RERASALRNS. Yselyh i thaitieansnt ohgdeRe T ieab- yI ami
no) - phenyhicherraiddRdrhbiRbéfindentiERt icBRtindha0dohtaining estrogen receptors;

progestrins such as megestrol acetate useful in the treatment of hormone dependent
breast cancer and endometrial carcinoma; estrogens, androgens, and anti-androgens
such as flutamide, nilutamide, bicalutamide, cyproterone acetate and ba-reductases such
as finasteride and dutasteride, useful in the treaiment of prostatic carcinoma and benign

35 prostatic hypertrophy; anti-estrogens such as tamoxifen, toremifene, raloxifene,

37



Moreover, asthma is a chronic inflanmatory di sease of the airways produced
by 5the infiltration of pro-inflamatory cells, nostly eosinophils and
acti vat edw0-20ymabg2syt es (Poston, Am Rev. Res*. Dis., 126T(U$2010/033802
918-921, 1992; Walker, J. Allergy din. Imunol., 88 (6), 935-42, 1991)
into the bronchial nucosa and subnucosa. The secretion of potent chem cal

nmedi at or §rolexfensdedryyiepe s willsas Woﬂmggf%eawqpéﬁﬁm%ﬁtméé%@% £EFhs

mucosal Qﬁ)rsg%ég’érldeHYn u@%&d&’t\a@@@ésp@ss 7T OUS % d ST 6NUSSEI8n the
10contraction. All these factors lead to an increased react|V|H¥ of the

ai rways treatgnet afehwpngﬁyp%ﬂenfrbrr:@%ﬁﬁr%}qmﬁmd ?tRen suseertivleniagrersi ald ast hma,

| mmunol Ogbﬁad&@sﬁ%@@amﬁg hMmo'%@r(taﬁRH Eﬂ@%ﬁélog&éstthé:%ofﬁﬁ:@ﬁ‘@tnrﬁﬂgt&ﬂ{ﬂ)any
117-118. "1988). d ucocorticoid were first introduced as an asthma

t her aby T9leass5E iq@anzméwormgmmﬁnwpr f&alchl@rsdwazifg hogpanes¥ SH dmdhe 1 emai n
the nmost (RoLEM pRREtE BRI RN YnsleP@E f 8GR \é@oﬁ@@ra%exénfég@g&m@ sdéisgase,

al t hough their nmechanismof action is not yet | y understood (Morris, J.
Al l ergy epsaieineratpiepnd lupelide. pr) 1-13, 1985). Unfortunately, oral

gl ucocorti coi diJ-RelARIBSIRTRIRRSANIBIRE M ﬁwbsd)ﬁwﬁfbﬁé#@dwhieﬁﬁ%bk 3PinRibRiade
effects such as truncal obesity, hypertension, glaucong, gﬁucose

i nt ol er afbeMicalrreress iy okecan niraeslivies cRaRICAS UBRBETRINTBEANaNgRE, and
psychgl OgélPﬁ‘rlolsf%Hti%ﬁTo$ diﬁ@ tenti@forBigehl il’dd&fh&tlc;nhﬁﬂuﬁstd@ Bsd¥al ;Rgﬂé);ﬂgsérﬂr m

t herapeutic agents (Goodman and 8 h edition, 2001). A solution to
syst eni ¢ NYPaENEnslaes iphipgorsef epéﬁpvé%yr%%*@ 'ﬁn%ﬁ% DRy egPPIRE BIGFNeiRaReSsi t e of

I nfl am%mmﬁémlﬁgroe@ré ls@ﬂ;s&/@mrm% Kih4aak, ﬂs}ﬂaégh&@?nnéﬁwemp@geg o mitigate
the severe adverse effects of oral steroids. CS are very effective

i n cont r OYPHAREIPhYIgRafataNeMasPe8esifs; they too are not precisely delivered

to the opti rrabe%rfaeprefewa@ws% w:rraasta@eaﬂa%@%eamspﬁ&gsuﬁ@a Shdpewnateskysi de
effects in the nmouth and pharynx (candidiasis, sore throat, dysphonia).

Conbil hat TeSiEs N VaTIpas SIPtEDS KPkad b prapiation ohralt SBEn SHERPIORIBECYRRh as

f or not er Qlha88s SA HELBLAY cMklifled SeFeBeRbRoMTOrEREY Hifadskeat both the
bronchoconstriction and the inflammati on a5500|ated w th asthma and COPO

(Synbi cor t () Refertpolesing kinasspawt ransmpmbraReigieins hayEgetseradkiaons have
the si deb%ﬁcﬁ%&n Eonlagi‘hha Eraﬁsnhé?’ﬁbr%nélegmbmea@d?a 10a6L RRBELESRAIAr agoni st

because of systenic absorption (tachycardia, ventricular dysrhythn as,
hypokal eﬂﬁeayptarr fyrRsiel 'vna@éé a[f’s'a\'%\éﬁdtfﬂéf?e regektion of I Mh &A@ BRRETBt i mal
si t egg of (@flekQRswth @aét&erebém&g inhPoregvsk delfddn@ b acaltionld Mf 8Rde

di sadvant ages connect ed t he adverse side effect profile of ICS and of
132- agonk§pses. i ev@ﬁﬂrranb‘@ﬂ@ﬁegﬁwfhéa@iaw%@@awtw BTGP R Q-

st eroi d- %%&e@g&mb%u%@&img bBn BRSWn foh@smﬂruaia@rq}dnga el gr %%ﬁzﬂ’( ResHirgsy, Of
both steroids and p2-agonists until such a prodrug reac he | ungs,

t her eby mqﬁ@a@phytwmow@bﬁ@ﬁm@ﬁ begndigked fogpgligngpt tisees gitiear di ovascul ar

si de- ef f eghseqlently, 3AMMPS & sUbR kKPBEPSRAE provigt €Bncer Wehtiadnt fletiddisd- p- agoni st
prodrug woul d be effectively delivered to the endobronchi al sp§§gaand

conveéet e@r@%thée@tpwf@cawta@@%w Fras exempPisneRifeTmah grovih {Ar reqantsd el ivering

to the Sbra@es&fdénoédj@mma@fbr%t@ éb(m@hgcaﬁayréragmat Faddiglr@pesthiie amount
An anti-inf F agent for conbj nation therapy |ncludes

of both dru
Gexantt haSHHE b arRIVBRE e UEATA RSS N B P PaSP SRR o e
f1uor Onebm\}tﬁ”f&:t&%m@y doRla@r ¢§El9j insuf @l@h@{dﬂi@{or Qt(&m51ﬁzfc§ptor

hydrocortisone, prednisolone, f udr ocor t i sones,

tri anci nd136HPhage coRNYEIMYaiNgfastAnEERD, BE%chﬁn%rvﬁfaEfefﬁB‘aaﬁ %P%f?ﬁtﬁét e,
net hyh pr w@m@h@a@rs ﬂkU@@é;ﬁ%WA 1B seetmol eperia g Péddetord lanaitsol i de,

fluocortin-21-butylate, fl unet hasone, fl unet asone pi val at e, budesoglde

hal obet a§&§iT RJPWSPW@ SeNsHR INIRIRES §1@ U EECTRIQIE PEALHIRE dﬁY%?ﬁrB t28¢
ci cl esonifiRidedigadd BRBEHRSE WriBadity 1a668PkRRLLiInbRltbrstdherR0fsense

oligonucleotides. Growth factor receptors and agents that inhibit growth factor receptor
function are described, for instance, in Kath, John C, Exp. Opin. Ther. Patents (2000)
35  10(6):803-818; Shawver et al DDT Vol 2, No. 2 February 1997; and Lofts, F. J. et al,
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In yet another enbodi ment, the present application discloses pharnaceuti cal
conpositions conprising a conpound of the present invention, or a

phar mmcewpcallopogeSaccept abl e salt thereof, in conbi natiPom/usatl/051802 east
one additi onal active agent, and a pharmaceutically acceptable carrier or
exci pi ent . et anot her enbodi nent, the present ap I|c i on provides a
conbi natl%rﬁ’w éPWﬁEf’é?&P foEs ek New Walgeiasr aﬁﬁﬁt%qr PSFGOlgERts in a

uni tary Q@aﬁeﬁin{aﬁarn‘auzﬁhux@m bali8, @REPreesiddl Eotddncombi ne any conpound of
the invention_with one or nore other active agents in a unitary dosage

form 20 The CYRBIRKIRE®S: MRENASS "AERFONE fasler Frcspler biaases ate 8wgPt aneous or

sequent i Abnrb&gitdrosinB RMhagsHTINYnSbESR6H tHrodine Mraakd Msefmh;etreq;mémt ion may be
adm nistered in two or nore adm nj strati ons. -adni ni stratl on of a

conpoundNseNtioRe WAl 8Fft feEFR it RPIHE! @Fg%?fearﬁ’fcf?é‘@%t‘@ﬁ/én%@@rﬁséc déheral 'y

refers tpysivadl JANBRAMSFAK (SEAVSMdsRh KRHRENIELHAS tyedbief kidaseoaRPBadawf the
25i nvent i on and one or nore ot her active agents, such that therapeutically

ef f ect | vEUEhBUhEeseRlPT KRRSSSAREAIRBtS NS HBNIPR PaRT $SRIE SO RR KBRSSHIPEITH! her

active agRndescabedl iRinh, er ass@ebréynsthembe@bymﬁnau Beﬂmbtw&apy and Stem
Co-adm nistration includes adm nistration of unit dosages of the conpounds

of the i RFEREFEAICHBLDr 861 8YANE Bokiini' nf-s BrUggR oh %f“ﬁ%ﬂtp‘%%@@@‘”(ﬂf one or

nor e4®t hﬁﬁmaﬁélegﬂﬁ@%e&ﬁ@ sHOsHE XeMBlreloa@nd BesHgealsithat ddruptsHcenpounds of
the invention wthin seconds, mnutes, or hours of the adm n| strati on of

one or mBFe d9MAETL DIRYING (ea Keyishi & SrEYPSR RERFARIT ROt INGING. 513K Ré8npound of

the i nvepidon, SRMaMBy RANERI sdpi@ndiédids (Shel Cawrek Vbl ansreQEA®. Or M nut es
by adninistration of a unit dose of one or nore other actj ve agents

Al t er nat PUéIS13 ¢onaIng agrEeetdior gRECarCERBiUg s Arpdiscurser eSmgesdls Tcan be

adm ni st efged), Lblighl of FplaahhIREL YN QUSRI ISSiEANMBRo Rl 343yn2d-320se of a
conpound of the iinvention within seconds or mnutes. In sone cases, it may

be d&%irabl e tNGLAARRSSHBR ThregRNE Kirses diclud r@dﬂﬁ%msﬁfﬁ%%@e iPIRFESHEi on

first, f@hieﬁ%de@fﬁcﬁér@ofw kibs & (rdTRU MBto§En B ExtlacdiuidI R )atedNinase
adm ni stratl on of _a unit dose of one or ot her active (ggen s. I n ot her

cases, i tMRS). prd @étéﬁcfe%?feR?%"aéﬁ%maé?%ﬁRd(ﬁfﬁrtd Rrstsdn gpags Wnore ot her

active agemb'ér blokidrs .ﬁc@dkr@@&ke@f&wc& Q%hhoﬁet@fgaﬁhﬁé”eﬁasﬂ@} ghu, [akibkd, hour s) ,

by adm nistration of a ound of the invention. The
oo nat 155h 26 rar B sy g KK WAl AT Sy e EPTe BT ot i . e.

the gf f eglendeh, a¥E T CNMRAS tICP@E kin¥$esl egcﬁregemhreeﬁde mg@s@m ihSbiEreat er
than the sum of the ,effect s that resul t from u5|ng e cog%?U{;ds
separ at e fhprech as fRscHPed incY asraretp. Fnaya%?e atPRYTBE K EFP Y HOUH & P
|1 ggr ed: SBIo%h@hiI%try(@b sp?égnsmmlea&cﬂdb At M nhsd araeda o (Zbebi, \BrsdREmical
si mul t aneous

onbl ne f or mul atl on ééﬂ) d ¥ ed | ternation or
in paral Pa?f”é?é:oéébaﬁoaﬁ & Ul ol 1 MessgaLe: Jor ?'ﬁ) §'ds g %E{ ig iTMBY: When
?ﬁl i ver edy: ug-sal PRlin &, AOEnf hl%l‘ra%m‘\ L. gfelew@@wgenreaeﬁétr@elh? reyedren. st gizred whten
e conpounds are m ni st ered or ivered sequentia separat e
bl £ o, Loy o o 2L SBRRS B Y ety Seltet oo it LS. °°F
Syri ngespateft §6Mered, 39 tldidgadhéLnamati on et hrerrﬁny(;aaaerqizcbmt&a(e)dmsezge of
each 1b5active in redl dmi ni st er ed sggg’gentl a serially,

whereas in colBiHaEsi Y hpﬁg?oégy ngsftplet Kingee Hd%@“%?rgﬂwdéﬂ@ blerersti ve
i ngredi episkiadse, AWM, DINKY-BK 65hd 10g8ten@o uddnll ome mscht RabMIAL Sheh kisagsher ei n,

an agon!’:lrsetd:sclusssgd liuAbbSré??a?}geR‘lt Q 96?%11%&3'&5%1%(‘3& |§1 Er?ﬁlrnrzljgalolggy.pSa{\'Ss 2%_8;
30 Canman, C.E., Lim, D.S. (1998), Oncogene 17 (25) 3301-3308; Jackson, S. P. (1997),
international Journal of Biochemistry and Cell Biology. 29 (7):935-8; and Zhong, H. et al,
Cancer res, (2000) 60(6), 1541-1545.
Also useful in the present invention are Myo-inositol signaling inhibitors such as

phospholipase C blockers and Myoinositol analogues. Such signal inhibitors are
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20typically a receptor. Stinmulation is defined in the context of the
particul ar assay, or may be apparent in the literature froma discussion
herei n t O 20|kggs2a conpari son to a factor or substancePChais2019/051802pt ed as
an "agonist" or an "antagonist" of the particular binding partner under
substantially sim|ar circunstances aswggr eci ated by those of skill in the

art. StiABFEPEGHIHN PRYYS - aRd FKABOWEH A dewMolgeplamigreais ©riGengehar ti cul ar

ef fect 0Ch8n5&>th@?égiy@@ trRal Woskrhdldeedaly Kbt eracirkem el theisagoni st or
partial agonist with a bindi n? partner and can_include allosteric effects.
fi

As used her ei ANCIHAT OraWR QgRianal fransducionpAivan Bibitamtare KBHPESCfiRaS bi ndi ng

partner, drnygidal sMcrﬂnﬁlgmﬁnmudel|ﬂmb;mr§ bpfarde%?/mﬁﬁéfa@delgérémgér@npaext of the
partlcular assay, nma be apparent in iterature froma di scussion

herei®h t HéFSf%réﬁ%sané Brteasss 88 well pa eiibsenie digenwdtcles PARMeSakt cept ed

as an " agamisdther@py. uch HHIRGANhSbeBh shbfn RABLEEMsactiRiiBAiMgeIgar t ner under
substantially simlar circunstances as appreciated by those of skill in the

art. | nhPeIEiNGEE ‘Wﬁﬁyﬁ?emtl@m ed WArely 38pae antiRyolfeddier agaus ifpsLNeascul ar

ef fect omnftitetid @:@cdslg@@ il ScHaheliged by | RBERIARCYIFONGOaddie anhaganPst with a
b| ndi ng E)artner and can include allosteric effects. 35As used herein, a

"parti al ghnggmaB}f Biomegdied! iSgiensdit AGornced: Aﬁhgyd\”%b@gﬁh@rﬁeﬁh@pm&”ow des a

| eveig of m.plwb .ioqny 99 - 'l(m"”alﬁlzft&étﬁhlmrgt%pﬁ’ﬁé ineg, y19809) 1428(ditadiong part ner
that is not fully or conpl etel épagonl stic or antagoni stlc respectively. It

will be recogﬁﬁmt"?m?éjta%"lan@ﬂt %ﬁma%ﬁ’ﬂﬂs‘ﬁ%@éeptf’hﬁi‘%et‘igéﬂd POdtgfmaed

i ntrinsi grbls¥nbes syl ﬁ%@h&i&ﬁn@bat&@tﬁ%%ung §g@eﬁ&r§ﬂmt.&mp£ﬁw§l@f ined as
agonlsts anta oni sts arti al agonlsts ereln 'intrinsic

acti vi ty‘“h%S’i‘to"Sé‘F‘f*‘I‘Q?éég}@ “?%Pfa*?‘%%art’%?ds%\%oq‘f%%?@% ebtfa%if‘t‘i%'@aeglb‘r@fnlgect i veness

of the buaﬂa:ag;f %bﬁ?fyr@@rﬁ@kxﬁéseswwbxb% i%dld?wer@%m@irﬁ Bb@d‘ﬁ@&ﬁ;b@&y , the
context in which intrinsic activity or i cacy shoul d be defined wll

depel’l offeetzegdif-extet gt qu@ctsnﬂdwao%mq@w f(oé Sglid Tyreergpb#noer i fratd)

conpl ex gad, I%@OFQB@%@Q@S@QH—E&&@M @E#BYI drifibb @) @¥aTrobReXiRakt | cul ar
bi ol ogl cal out come or exan‘g% F’la in_10sone_circunstances, intrinsic

act i vi t y Sieaglingin BT ERBFFRETBR FerdY Bﬁp%n*%ruﬂe{?sag%Eaﬁaeﬁrgé%eéﬁa@weé5@? em

i nvol vedzoMith wma;%toez@@mwm@bmanmkl@éd RRgkad, & A &ayant, and
how t hey m evan he cont ext of esent invention, wll be

o]
appar ent SFGgT&’ﬁé“'BP‘“Bﬁ’ ai ¥aPFRAqtYityi by 3 manegienal Anti-VEGF antibody\glogised  her ei n,

nmodup@t | e igréwth @C@RIeOCahdisiREGER08008Y, $M1 7Pe4h al  agoni sm 15ant agoni sm
partial antagonism._ or inverse agonismof a receptor. As will be

appr eci at ed b§"{-ABYRIUG FILYS NFIUERE NRPTecaREhiNEs &3/ FRF NS 's INRIOIPRE t i on

such as Kg\be JdBNIL. A@ﬂ;drug)égeau@@;eh{s%@bmmhogawm iShBiE fhetetfebg @ vadbumrvari ety
variety of en The scope of the present

of ways and neasured b d

i nventi oﬁd‘?tge'iaﬁg@wabﬁcééﬁ@ﬁ@éﬁ‘ﬁaésm%ﬁ‘?“ E%EH aéﬁﬁﬁ’%tﬁ?'@ rf Eél’?‘%’ﬁ‘é“"?bl n one
enbodi maﬁtfboﬂbaemﬁuﬁ@quaé@@wsw éd@n;:;dmelugmaawcrkrﬁwﬁerr BSdRASMsaERl NSt

mul t | e es of a viral _jnf ectlg uman. | nduction of an immune
resp%’gseeé%%? rongife dphipigra of indigrig %@”&E@é@é%tﬁ@?@w#@%m que t hat
i's known by thgss Q@ecﬁnlﬁhrﬁwhdnﬂt%l’@e@f& rebPherdahsy ko be gsahiah Bembmatidimune
response has occurred. Swl_&@%(ﬁérret hods of detecti ng1 an i mmune response for

the pres¥ff therRPEHOVBRE Pirer BHIRY P EPErOadRe e MG U S OUR@A A& 8 n
viral | ogdo ahd RnivORsbrodchas S8 RicReke SheSIBIMtUMogBBd e bf Patient tumour cells, such

as fransfection with cytokines such as interleukin 2, interleukin 4 or granulocyte-

30  macrephage colony stimulating factor, approaches to decrease T-cell anergy, approaches
using transfected immune cells such as cytokine-transfected dendritic cells, approaches
using cytokine-transfected tumour cell lines and approaches using anti-idiotypic
antibodies.

Agents used in proapoptotic regimens (e.g., bcl-2 antisense oligonucleotides) may

35  also be used in the combination of the present invention.
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of | FN-gamma-secreting peptide specific T cells, and detection of elevated
| evel s of one or nore liver enzynmes, such as alanine transferase (ALT) and
aspart at ewonangfies2ase (AST). I n one enbodi nent, the det @criusr010/052802

| FN- ganma- secreting peptide specific T cells is acconplished using an

ELI SPOT assay. Another enbodi ment includes reducing the 30viral |oad
associ at ed w 8! FBNe piapaling iphibiters dhikii meleaulpe thivelvedin the corled af e cBYy PCR

testing. gycle. Afanﬁglfaf baowkhstt&ﬁe&ewﬂeueg&o%tm sl (BBRA] émh@fre useful in

thetreatrrent of Cancer or tunors (including dysp aS|as such as uterine

dyspl asi dyeragpaseth miami €5 predsiat Groed @senfin%ﬁwtg}iﬁami;@sm@ﬂawgihth@| nomas (for
exampl e @fikdGic! del cydi® ﬁgx%ec:ogderﬁ}ﬂééé’tM?l@n éﬁﬂ?n?&%h&@of‘ﬁn@&@ﬁ c@EE%CQPﬁa”pl e

esophagus S OI’TB.Ch snmal i ntesti ne, col on arge I ntesti ne, or rect ur’r)
| i ver5 angomplexes i npa%@a@/efgr NYyEIRE PregEEssioB AP Hah tﬁﬁweﬁyml@rﬁ%/atahlné@ﬁp@r ynx or

l'ung (sng} J:eEiQ,‘:f/Elle s@ﬁgihﬁé’gaesmelr d@\?elicg%n?]er@qflﬁ’ms‘%%e&a’n’ﬁﬁeé 61’%28?\ skin (e.g.,

mel anoma), bréast,” reproductive or s (uterus, cervix Icles, ovary,

or prost Aeendent inases. ineluding COKP. CDaaribeDEP apr drtiitors for Hiersamecarendocr i ne

gl ands sHgdtr@sq W?or‘ir@(err%dmééhéé&rﬂﬁ% obiheTﬁérOﬁSE%%&q%o@é) o) Szﬂs%@““ on
are enployed to treat any neoplasm i ncl udi ng not on emato 0

mal i gnanci es batthalgainesit paproaivdass ef pnpnaay sigerders, a”’ﬁChOFiPﬁ‘ﬁﬁﬁ@?ogl cal

mal i ghaneh@siAtee B QAfhY a9@HNEDFS pRERhiib S5t h frdlipandeimrLishliged cell's
and/ or their Ero%enltors in which'these cells proliferate in an

uncont r oD @ddi dierangyie g analyde Etﬂ@oﬁlﬂﬁa@fdh%muéca’fﬁfq rgAeiel es are divided
into two ﬁd.dwrwogmwsu&%éﬁwﬂ%% shH@h'tlrgé?Q;BE H%%Eéy Rfmdryaphei d cells,

primri l y but not excl usi vel nodes, e€m as - neoplasm
e ved bypraal Tpinerain pympPED oW Ay doBs 1c{é1Hy§r<a<Md1 S i PyUaRE eot | ng

the bone,RaL0N6ABY] Whﬁ@ﬁé@'-ca%&@@ pyﬁamézmaam;c%ra (R8n&HRdi vi ded into
Hodgki n s Di'sease an . The later %roup

conpt? seBirgediarialimgihglanide: Sripil %Eé%thy%mnfn@raq@mm%pae@wmwm -&linically
(e.g. aggs'bﬁ%?s%@m%@ﬂ%&%bidyeg@ £Mfoc aﬁgﬂﬁgﬁ%ﬁrun@?ﬁ\ﬁ Qaeggﬁngﬁh‘la?(e (g g

follicular %/ mantl e céell | ynphoma ased on orlglno t he
¢

mal i gnanfyelehgxy %,4nglhw§rq YHpP$SENRoEne-3- mgh%ﬁwcb) 821é@k@ﬁﬁ2§52}a¢ioﬁ-yle| at ed
mal i gnansgt(@j\fdw%aaﬁ) qud@ogw@tmmn@étﬁa@%uiﬁﬁmzaﬁ(ﬁy%ut v G %zgo/el ogenous

| eukem | astic | eukem a hroni ¢ | ynphocytic

| eukemi ab(:&e[g? 2. p¢eryl ﬁ%ét%i%q%\@gp@atﬁ) el @ﬁ%ﬁcﬁ?!@@r@ﬁ@mméaﬂﬁwi)z@bwhsna cel |
gﬁ f%(zts: Bﬁrd[ﬁﬁiﬁ?lﬁ@% &Hﬁédyﬂb@et%ﬁ#&ﬁ@mfeﬁé@n)‘ Ay £t-99y.8 Pl @ASHdnGl- Syndr ones.
butyramide (Buzepsde) {3 (2 D;ethylammo acetoxy)-2-phenyl-propionyloxyij-8-ethyi-9-
methyl-3-oxa-8-azonia-tricyclo[3.3.1.02,4lnonane {(Oxitropium-N,N-diethylglycinate); 7-[2-
(2-Diethylamino-acetoxy)-2,2-di-thiophen-2-yi-acetoxy}-8,8-dimethyl-3-oxa-9-azonia-
tricyclo[3.3.1.02,4]nonane (Tiotropium-N,N-diethylglycinate); Dimethylaminc-acetic acid
25  2-(3-diisopropylamino-1-phenyl-propyl)-4-methyil-phenyl ester (Tolterodine-N,N-
dimethylglycinate); 3-[4,4-Bis-(4-fluoro-phenyl}-2-oxo-imidazolidin-1-yi]-1-methyl-1-(2-oxo-
2-pyridin-2-yl-ethyl}-pyrrolidinium; 1-[1-(3-Fluoro-benzyl}-piperidin-4-yi]-4,4-bis-(4-fluoro-
phenyl}-imidazolidin-2-one; 1-Cyclooctyl-3-{3-methoxy-1-aza-bicyclo]2.2. 2joct-3-yl)-1-
phenyl-prop-2-yn-1-ol; 3-{2-(2-Diethylamino-acetoxy)-2,2-di-thiophen-2-yi-acetoxy]-1-(3-
30  phenoxy-propyl)-1-azonia-bicyclo[2.2.2]octane (Aclidinium-N,N-diethylglycinate); or (2-
Diethylamino-acetoxy)-di-thiophen-2-yl-acetic acid 1-methyl-1-(2-phenoxy-athyl)-
piperidin-4-yl ester; beta-2 agonist used fo treat broncho-constriction in asthma, COPD

and bronchitis inciude salmeterol and albuterol; anti-inflammatory signal transduction

modulators for asthma.
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1 NaOBu NH2 NN BuO N THP 2 DMF 25To a solution of the chloropurine
1(2.54 g, 10.0 nmol) in DVF (20 nL) was added a sol ution of sodi um but oxi de
(1 Min nBoGpi/@es2si, 20 nmol ). The reaction m xture wa®Cstuseoeasmn2 100C
for 6 h. The reaction m xture was poured onto a saturated sol ution of NH4CI
(100 nL) and EtOAc (80 nL). The layers were separated, and the aqueous
layer was ext VYt egarite them omenqrsgondition gftesthoesithasedskdiegimtbe artayer s wer e

washed Wi B8 -B0HRa Lgeﬁ chrd R trﬁfémt&yld@ég%% é@tﬁe%gr{r\/‘aﬁ% lhefsbl F@ﬁ'&q th@nd

concentrated 1 n vacua. crude product "was
wi t hout fnfittatiep opprorinflapamateny. cellp: mestiNvRsINgGDITIS MAE , acthaEbe) ﬁ)iyruphomms@go 1H),

i 282516?}?% H‘on@r‘n’gl mtﬂ:o§§zaﬁn§ sut%hhcol:a TKe E'éérehéh Jf%g(éﬂt C%itaﬁnggatg%nl4H22N502

292. 45( Ma:pqgsr)g cm bg@gsqpr(omﬂﬁp‘umato:‘ygg@s alters mucosal permeability, mucus
production, and causes smooth muscle contraction. Al of these factors lead to an

increased reactivity of the airways to a wide variety of irritant stimuli (Kaliner, 1988).
Targeting signal transduction pathways is an attractive approach to treating inflammatory
diseases, as the same pathways are usually involved in several cell types and regulate

10 several coordinated inflammatory processes, hence modulators have the prospect of a
wide spectrum of beneficial effects. Multiple inflammatory signals activate a variety of cell
surface receptors that activate a limited number of signat transduction pathways, most of
which involve cascades of kinases. These kinases in turn may activate transcription
factors that regulate mulliple inflammatory genes. Applying “anti-inflammatory signal

15 transduction modulators” (referred to in this text as AISTM), like phosphodiesterase
inhibitors (e.g. PDE-4, PDE-5, or PDE-7 specific), transcription factor inhibitors (e.g.
biocking NFKB through IKK inhibition), or kinase inhibitors (e.g. blocking P38 MAP, JNK,
PI3K, EGFR or Syk) is a logical approach to switching off inflammation as these small
molecules target a limited number of comman intraceliular pathways - those signal

20 transduction pathways that are critical points for the anti-inflammatory therapeutic
intervention (see review by P.J. Barnes, 2006).

Additional therapeutic agents include: 5-(2,4-Difluoro-phenoxy)-1-isobutyl-1H-
indazole-6-carboxylic acid (2-dimethylaminoc-ethyl)-amide (P38 Map kinase inhibitor
ARRY-797); 3-Cyclopropyimethoxy-N-(3,5-dichloro-pyridin-4-yl})-4-difluocrormethoxy-

25  benzamide (PDE-4 inhibitor Roflumilast); 4-[2-(3-cyciopentyloxy-4-methoxyphenyl)-2-
phenyl-ethyl]-pyridine (PDE-4 inhibitor CDP-840); N-(3,5-dichloro-4-pyridinyl)-4-
{difluoromethoxy)-8-[(methylsulfonyl)aminc}- 1-dibenzofurancarboxamide (PDE-4 inhibitor
Oglemilast); N-(3,5-Dichloro-pyridin-4-yl}-2-[1-(4-fluorobenzy!)-5-hydroxy-1H-indol-3-yl}-2-
oxo-acetamide (PDE-4 inhibitor AWD 12-281); 8-Methoxy-2-trifluoromethyl-quinoling-5-

30  carboxylic acid (3,5-dichloro-1-oxy-pyridin-4-yl)-amide (PDE-4 inhibitor Sch 351591); 4-[5-
{4-Fluorophenyl)-2-(4-methanesulfinyl-phenyl)-1H-imidazol-4-yl]-pyridine (P38 inhibitor
SB-203850); 4-[4-(4-Fluoro-phenyl)-1-3-phenyl-propyl}-5-pyridin-4-yi-1H-imidazol-2-yl}-
but-3-yn-1-ol (P38 inhibitor RWJ-67657); 4-Cyano-4-(3-cyclopentyloxy-4-methoxy-
phenyl}-cyciohexanecarboxylic acid 2-diethylamino-ethyl ester (2-diethyl-ethyl ester

35  prodrug of Cilomilast, PDE-4 inhibitor); (3-Chioro-4-fluorophenyl)-[7-methoxy-6-(3-
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To a solution of the alkoxy purine 2 (-2.9 g, 10.0 mmol ) in acetonitrile
(25 nL) was added N-bronosuccinimde (2.6 g) portionw se. The reaction was
stirred avoroif@es22 h and was then poured onto a 20% solpariuseoiofszsori um
sulfate (50 nL) and Et0OAc (50 nmi). The Iayers wer e separat ed. The organic
| ayer was washed with a saturated ol ut| 25 nl) then dried,

filteredMOAPRPIBGHEOHACKY i iItazolad v ame %‘?fiﬁ'ﬂ@ gg?@r’i’@? Pagnpdrttied by

flash comamyl-pheaimt Cgmamh)- cbal 3
d: ag 68()% ngk ogr 1@1 %ﬁ‘%%mﬁamsﬁgymmy'fﬁb% gﬂﬁggy”(cm 1Hg
2.13 (m DPgrfamiqe Wai”%o&eﬁ? fmﬂgfm*”e 98 (t, 3H, J= 7 Hz). LCMB- ESI +:

calc'd for ClétdddReNaRtma34 b o%rc(%ﬁﬂémnﬁ%d;seé’a@bf@hé Sifday@lorédvitEl by
15br om ne i sot opes. NH2NH2 NaOMe Br BuO N N THP MeOH_, Owe BuO N N THP

30 O et CierOR TR B b Se RS AN ioR RT YTPROMESH ( 25
) was aoiskesh, dns Ret R@ébnoblss odisymrras kagiode (doMyakdvBHied) OFk) . The
reacti OnEr;tnm)t(J%gir %8 6), 93% 42, '19%1) Etnto the bronchial mucosa and submucosa. The

secretion of potent chemical mediators, including cytokines, by these proinflammatory

cells alters mucosal permeability, mucus production, and causes smooth muscle

10 contraction. All of these factors lead to an increased reactivity of the airways fo a wide
variety of irritant stimuli {Kaliner, "Bronchial asthma, Immunologic diseases” E. M.
Samter, Boston, Little, Brown and Company: 117-118. 1988)}.

Glucocorticoids, which were first introduced as an asthma therapy in 1950
(Carryer, Journal of Allergy, 21, 282-287, 1850), remain the most potent and consistently

16 effective therapy for this disease, although their mechanism of action is not yet fully
understood (Marris, J. Allergy Ciin. immunol., 75 (1 Pt) 1-13, 1885). Unfortunately, oral
glucocorticoid therapies are associated with profound undesirable side effects such as
truncal obesity, hypertension, glaucoma, glucose intolerance, acceleration of cataract
formation, bone mineral loss, and psychological effects, all of which limit their use as

20  long-term therapeutic agents (Goodman and Gilman, 10th edition, 2001). A solution fo
systemic side effects is to deliver steroid drugs directly to the site of inflammation.
inhaled corticosteroids (ICS) have been developed to mitigate the severe adverse effects
of oral steroids. While ICS are very effective in controlling inflammation in asthma, they
too are not precisely delivered to the optimal site of action in the lungs and produce

25  unwanted side effects in the mouth and pharynx (candidiasis, sore throat, dysphonia).
Combinations of inhaled [2-adrenoreceptor agonist bronchodilators such as formoterol or
salmeterol with ICS’s are also used fo treat both the bronchoconstriction and the
inflammation associated with asthma and COPD (Symbicort® and Advair®, respectively).
However, these combinations have the side effecis of both the ICS's and the p2-

30  adrenoreceptor agonist because of systemic absorption {tachycardia, ventricular
dysrhythmias, hypokaiemia) primarily because neither agent is delivered fo the optimal
sites of actions in the lungs. In consideration of all problems and disadvantages
connected with the adverse side effect profile of ICS and of R2-agonists it would be highly

advantageous to provide mutual steroid-f2-agonist prodrug to mask the pharmacologicai

35  properties of both steroids and f2-agonists until such a prodrug reaches the iungs,
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2060 C for 6 h. The m xture was concentrated in vacua then water was added
(20 nm.). The m xture was extracted with EtOAc (25 nmlL). The organic | ayer
was dri edwofnit@ssed, and concentrated in vacua The crud@CraiSertioab280ms
purified by flash col um chr orrat ogr aphy (Et OAc/ hexanes). 4: 11-1-NWR
300 MHz, CDCI32'551 s, . 2H), 4.29 (t, 7 Hz),
254 12 (Fherqg;q)mt igatipg tl(nwrogpgryn@a?gi%ﬁﬁeq_tﬂpf ICZ‘S_ q_vg%q:ﬁrd@msculfralﬁefﬁg@s(m 8H) ,

0.98(t, #n?sté"zlh -onk &ESluth aGAlitGatsiEBld- Rrucd@suld b M-H) |
Found: 32 . WD 2011/ 049825PCT/ USZOlO/O 280 NH2NH2 NN [1\/-\ Owe

BuO N N Figetiysl erggi0 the engdabronphigl space and convgyted 18 gEiiMe BHIDPY thee net hyl
i mdate 4.l L% dnDyNEORhddHy @éfmewgstof%ﬁ@'e‘t’e b Igﬁénﬂﬂét%%' c acid (1.5 n).

The reaction m xture was stirred s and concentrated in

vacud? Th@ngfmqodsmmath@@p@dﬂcamw@%é@lhw@m roggi-infiEnmaiqnnagRnt 800 MHz,

(ZI(-:DDSO(E))) ggomﬁin%n(thera%%ncﬂjd% aemethé’so%é dScamdMasode {Hi &rmphgkﬁhatel 50 (m
ﬂuoror’netholone fluorometholone acetate, loteprednol, loteprednol etabonate,

hydrocortisone, prednisolone, fludrocortisones, triamcinolone, triamcinolone acetonide,
betamethasone, beclomethasone diproprionate, methylprednisolone, fiuocinolone,

10  fiuocinolone acetonide, flunisolide, fluocortin-21-butylate, flumethasone, flumetasone
pivalate, budesonide, halobetasol propionate, mometasone furoate, fluticasone
propionate, ciclesonide; or a pharmaceutically acceptable salt thereof.

in yet another embodiment, the present application discloses pharmaceutical
compositions comprising a compound of the present invention, or a pharmaceutically

15 acceptable salt thereof, in combination with at least one additional active agent, and a
pharmaceutically acceptable carrier or excipient. In yet another embodiment, the present
application provides a combination pharmaceutical agent with two or more therapeutic
agents in a unitary dosage form. Thus, it is also possible to combine any compound of
the invention with one or more other active agents in a unitary dosage form.

20 The combination therapy may be administered as a simultaneous or seguential
regimen. When administered sequentially, the combination may be administered in two
or more administrations.

Co-administration of a compound of the invention with one or more other active
agents generally refers to simulianeous or sequential adminisiration of a compound of the

25 invention and one or more other active agents, such that therapeutically effective
amounts of the compound of the invention and one or more other active agents are both
present in the body of the patient.

Co-administration includes administration of unit dosages of the compounds of the
invention before or after administration of unit dosages of one or more other active

30  agents, for example, administration of the compounds of the invention within seconds,
minutes, or hours of the administration of one or more other active agents. For example,
a unit dose of a compound of the invention can be administered first, followed within
seconds or minutes by administration of a unit dose of one or more other active agents.
Alternatively, a unit dose of one or more other active agents can be administered first,

35 followed by administration of a unit dose of a compound of the invention within seconds
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LCMB-ESI +: calc'd for Cl10li 16N502: 238.3 (MH); Found: 238.1 (MrH). NH2
Ove BLIONNH TFA 5 6 10To a solution of the purine salt 5 (1.76 g, 5.00
nmol ) i n WhBO(1289818) was added Mg(OQt-Bu)2 (2.13 g, 12.5PamaiSpoiansz2so2

3-i odobenzyl bromde (6) (1.63 g, 5.50 mml). The reaction m xture was
stirred at 60C for 3 h. The reacbgl on mxtur pour ed ongo a saturated

sol ut i on®oFiNNigECIN $E0° ﬁiﬁesaﬁaan Aes(Ee FH_’)‘ ”i*ﬁ?rlaéﬁf‘érdgs’\?v@ 2CUBRAL ed and

t he or gapf e ird¥Rlionast, washed aﬂrempbrrdcnﬁ Hodbs @lg. 1T®ﬁo&é9@9la@rrﬁﬁétkﬁtlb@n was
dried over 15Na2S%4, filtered, and concentrated in vacuo. The crude

mat er i al OV@dN bR’ 8BE BYMPrRAheRAIYRATYIS o PR IBYTCEPRY (TeRbRs 9esliRgIeEP 0AC

Con][ ;il ni gﬁgﬁ%té\/%%t dose oRB®omER! diidrentief addies meY Follbakd dfter apélode;, 0. 098
mo an

t et r aret AU & Q 3:1di Wégdo?yo?déﬁn‘ﬁtrﬁqoﬁﬂg ﬁz‘Wt)dW? Pb? PeRRINC’ thesivaRfiong. 11

mol ) in tol U?ﬁ\@c&rﬁl&%ﬂdn thérap%hgrp%wc{eﬂ. nerky", ardindy 1§ﬂ'c 4668 Rl xhevas added

pot assi um car bonat e 011/ 049 25P / USZO 52802
effect achieved when the actlve ingredients used together is greatert an the sum of the

effects that results from using the compounds separately. A synergistic effect may be

attained when the active ingredients are: (1} co-formulated and administered or delivered
10 simultaneously in a combined formuiation; (2) delivered by alternation or in paralle! as

separate formulations; or {3) by some other regimen. When delivered in alternation

therapy, a synergistic effect may be attained when the compounds are administered or

delivered sequentially, e.q., in separate tablets, pills or capsules, or by different injections

in separate syringes. In general, during alternation therapy, an effective dosage of each
15  active ingredient is administered sequentially, i.e. serially, whereas in combination

therapy, effective dosages of two or more active ingredients are administered together.

Methods of Treatment

As used herein, an “agonist” is a substance that stimulates its binding partner,

20  typically a receptor. Stimulation is defined in the context of the particuiar assay, or may
be apparent in the literature from a discussion herein that makes a comparison to a factor
or substance that is accepted as an “agonist” or an “antagonist” of the particular binding
partner under substantially similar circumstances as appreciated by those of skill in the
art. Stimulation may be defined with respect to an increase in a particular effect or

25 function that is induced by interaction of the agonist or partial agonist with a binding
partner and can include allosteric effects.

As used herein, an “antagonist” is a substance that inhibits its binding pariner,
typically a receptor. inhibition is defined in the context of the particular assay, or may be
apparent in the literature from a discussion herein that makes a comparison to a factor or

30 substance that is accepted as an “agonist” or an “antagonist” of the particular binding
partner under substantially similar circumstances as appreciated by those of skill in the
art. Inhibition may be defined with respect to a decrease in a particular effect or function
that is induced by interaction of the antagonist with a binding partner, and can include
aliosteric effects.

35 As used herein, a “partial agonist” or a “partial anfagonist” is a substance that
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(41 ng, 0.29 mmol) and

[ 1, 1- bi s(di phenyl phosphi no) f errocene] di chl oropal | adi unm(1f) (2.1 ng, 0.0029
nmol ). Thworenoups2s m xture was stirred at 80C for 2 h. pChaSc@amsison

m xture was then diluted with water (1 nL) and EtOAc (1 nL). The | ayers
were separated, and the organic er was concentrated in vacuo. The crude
mat er i al PURYElep @rieyel abstisulatiogas i Clﬁ‘rri‘?séﬁfﬁtﬁ’ﬁhft Bgtsdpriing eMrer talisowy . To

a sol uti qm Fc&r@@ewekwmshgbpéﬁ@go%s{h%&egﬁecthi?Eﬂwmlr)scdd?uz-ghﬁhétl n) was

10addeda solution (12 reaction was stirred at 55 C for 3
h. The TEEMyaECT A% Perrs. hikands Faaeddntansically fen anvisassiantaeretagdonhoinat er

2 m 11-1-NVR 300 MHz,
ECDCI 33 81:1!53‘7?&;0%8%@5@d%fﬁ1fe6 a‘é{)%g@m'sﬁéoﬁrk}éédrﬁs% cﬂ)‘é%ﬁ@\ Q@nsts? oM. 4.31 (1, 2H 3

=7 +8), 4. 07A§§secgp.§reml imgngigpctmly” orfefeaqynrelstesjo sqynegg;e@s@ure g)f— 7 Hz) .

&IC—JI-VEINESI g&l)déﬁia%ﬂacﬁ%ne% 3“%33 W\% %a‘?'@% HganN%#"Wsth EQé‘aﬁ‘g to I%%éptgr (m 6 H) . 9 2 .

(d, 1H, gharmpcp.@gy thg gmic@%pn \ghlclz rinst;, apgzv&()gor eﬁ:q;acygphq&jd pf: defm@d wil= 7 Hz),

£21H)09 g S, 5 235@nd oh tBé cé:ﬁtext?dﬁ)tf;e l%n@%%&%’ine? (e. ﬂH}ece%tc@/%géndé%or&g}ex i ;the}l8$'56( m

(MEH) ; Lﬁdﬁratmwffn@mmy relevant 4 a PREIRHIRE b'Q@G*CM-@JtCC(F@S@D)eXémPiF 77 (br m

1||:|)|) 1 10 - 3§or(ﬁe éﬁcdrﬁ@taﬂdél)s’ m?méé a%ﬁwty%@gp va4y @é)ét@ﬂgzd?bthe?;aﬁéutgrss?c%h% 3( ?fB gm

J =7 HzWeSE@QBr agie:m 'rbfalveddwwe W%mwiyaq@ﬁsﬁ f(\ms@ilqr)s aredelawenta73. 2

(M-H) . 1Q3yR&R %’%yéﬁghtf H&@&Qﬂﬂqﬁ Wdoohti® Gﬁhg'p%@'ﬁwpsn(f&ﬁmﬁr@ﬂ %glérpﬁalfeﬁf to
compound 9, using 1-(3-(4,4,5,5-tetra nethyl - ,2-d 1 oxa boro

n- 2- y|)b@ﬂ%9ﬁ9r5ky\ﬁfy(ﬂki'mé| et 100 11-1- NWR 300 |sz (CDC13) d: 7.27-7.61

(m 8H) 5 31A§Q§ec§her@ﬁ) mo@ul@ﬁor(éfa x%k&pton“mgl%déé ago%"'t’;m %art:a?a&gr)lsm‘l 10 (s,
3H), 8 (s, 2H), 5 (b 4H) , (m 2H), 0.95
(t, éﬁq éﬂfagqnW)partﬂ@cﬂvsﬂesw Or(:‘aYQfS%IE‘@QWSfE?{BH%N@M 487 6 ( MtH+) : Found:

487.1 (MrH) . Ag will be appreciated by those skilled in the art, when treating a viral infection
such as HCV, HBV, or HIV, such treatment may be characterized in a variety of ways and
measured by a variety of endpoints. The scope of the present invention is intended to
encompass all such characterizations.

20 In one embodiment, the method can be used to induce an immune response
against multiple epitopes of a viral infection in a human. Induction of an immune
response against viral infection can be assessed using any technique that is known by
those of skili in the art for determining whether an immune response has occurred.
Suitable methods of detecting an immune response for the present invention include,

25  among others, detecting a decrease in viral load or antigen in a subject's serum, detection
of IFN-gamma-secreting peptide specific T celis, and detection of elevated levels of one
or more liver enzymes, such as alanine transferase (ALT) and aspartate transferase
(AST). In one embodiment, the detection of IFN-gamma-secreting peptide specific T cells
is accomplished using an ELISPOT assay. Another embodiment inciudes reducing the

30  viral load associated with HBV infection, including a reduction as measured by PCR
testing.

Additionally, the compounds of this invention are useful in the treatment of cancer
or tumors {including dysplasias, such as uterine dysplasia). These includes
hematological malignancies, oraf carcinomas (for example of the lip, tongue or pharynx),

35  digestive organs (for example esophagus, stomach, small intestine, colon, large intestine,
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Synt hesi zed from conpound 10 according to the procedure for conpound A

B: 1H-NVR 300 MHz, (CD30D) d: 7.89 (s, 1H), 7.78 (s, 1H), 7.42-7.67 (m
6H), 5.1W0=20112024d5, 4.50 (m 4H), 3.52 (br m 2H), 3.2PCfhrs2omo/024dp2 2. 19
(br m 2H), 2.04(br m 2H), 1.76 (m 2H), 1.45 (m 2H), 0.94 (t,J = 7 Hz).
LCMS- ES1+: calc'd for C27H33N602: 473.6 (MrH+); Found: 473.2 (MrH). NH2 NN
OVe N N gfrectum) liver E’%P'H%%’lPﬁé%ﬁ%soﬂ?r@fﬁﬁﬁoiﬁﬁa'mﬁo%{cﬁdéﬁem $HENAS 19MBX P ocedur e

for CO”D%?QS:‘%EI 81 M@ non-small cell), bone, connective tissue, skin (e.g., melanoma),
1-(4-(4,4 tetramet hyl-1, 3, 2-di oxabor ol an- 2-yl ) benzyl ) pyrrol idi ne.

7t m NRFRESE UEPIRRECVE CrsaNs)(Uigrusy seyix( gsticles, ovarypar.prosatel. Hrinamitrack 30 ( br

21 55 53 QGE%&H@ k&ineﬁ){g%ﬁblr{nfmd grll'diocrlﬁe'%@ncﬁgéuch‘lasjtﬁe (Pﬁ/ro@"ﬂ)\ sur%m@?y Ql% 2"2

LOVB- SI | Sompainds of ByS invyies m@gm%vd & t(fr@& PPMPQ’F#%%“C*%WQ ﬂOt(QWM—i)

10Synt heae&a@%&&%zs‘g@ﬁﬁ@éggut@s@w@rt@lhag otfgnmesprocedure for corrpound A
C. 11-1- NVR: CD300) d:

(br s, 2H), 4Hgg1a(o§)ogz alignangiessyre groagy;q)deﬂggézg{s Pm;fegat;vg |q)sordgsréq_f Riend

2H), 2. Oéel(stHndVBrt!?elr‘&%%znlto?JIr(\pﬁicmhe%%elislpréﬁe:(aﬂimrEn #HbntrdleQ ndriper. M 3H)
LCVB- ESI +: cal c' 71- 133N602: 473 %% Found: 473.2 (MtH). 15

Synt hesi 288MiGHyY.dohpenagiosicarsignarsgs 6 c{“ﬁ@e%w B@RTEEHErEBRpound 7,
usi ngo 4- yadpbenz Y mAiAahidRasses of lymphoid cells, primarily but not exclusively in lymph

nodes, and leukemias - neoplasm derived tybicaily from lymphoid or myeloid cells and
primarily affecting the bone marrow and peripheral biood. The lymphomas can be sub-
divided into Hodgkin’s Disease and Non-Hodgkin’s lymphoma {NHL). The later group
comprises several distinct enfities, which can be distinguished clinically (e.g. aggressive
15 lymphoma, indolent lymphoma), histologically (e.g. follicular lymphoma, mantle cell
lymphoma) or based on the origin of the malignant cell {(e.g. B lymphocyte, T
tymphocyte). Leukemias and related malignancies inciude acute myelogenous leukemia
{AML), chronic myelogenous leukemia (CML), acute lymphoblastic leukemia (ALL) and
chronic lymphocytic leukemia (CLL). Other hematological malignancies include the

20  plasma cell dyscrasias including multipie myeloma, and the myelodysplastic syndromes.

Synthetic Examples

NH, NH,
/& NaOBu /H/:
D
o omE B )
TI—EP
25 To a solution of the chioropurine 1(2.54 g, 10.0 mmol) in DMF (20 mL) was added

a soiution of sodium butoxide (1 M in nBuOH, 20 mL, 20 mmol). The reaction mixture was

stirred at 100°C for 6 h. The reaction mixture was poured onto a saturated solution of

NH,CI (100 mL) and EtOAc (80 mL). The layers were separated, and the agueous layer

was extracted with EtOAc (50 mL). The combined organic iayers were washed with brine
30 {75 mlL). The organic layer was dried, filtered, and concentrated in vacuo. The crude

product was taken onto the next step without further purification.
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12: 1H- NMR 300 MHz, (CDC13) d: 7.64 (d, 2H, J =
Hz), 5.34 (br 20s, 2H), 5.04 (s, 2H), 4.31 (t, 2H J
31-1), 1.we20myo42dd5, 1.50 (m 2 H), 0.97 (t, J
for Cl7H211N502: 454, 3 (MtH+) ; Found: 454.0 (M

Hz), 7.07 (d, 2H, J =8
= 7 Hz), 4.09 (s,
Hz) . PCTVS2E8D3280zal ¢’ d

El), NI-12 ONN OVe 13
Synt h d f d 12 ing to the f d o,
oo 1. 25 e OB TR Feh@end 787 & 3701 D8P eROmartd Amé’?{w VL L1 di ne.
13: 1H NyRs ;%OQHM:-!Zﬁ 6C@Qb31)5-d1 R%H Cb971 ,3@ = BHz), 7.19-7.36 (m 7H),
5.27 (br sM He’n szg 27@(]% 4.13 (s, 3H), 3.53
(s, 2H),LoMzp3EP Ca&?liéfor 4?‘22% 129( @UA‘JQ R2M5H)-0.97 (t. 3H, I = 7

Hz). LCMB-ES1+: calc'd for C28H35N602 487 6 (MrEr); Found: 487.1 (MtH).
10Synt hesi zed from conmpound 13 according to the procedure for conpound A

D 1H NVR 30(5\'*M4z, (CD3 d: 7.77 (Wle) 7.50-7.59 (m 4H), 7.32-7.7.49
(m 3H, 5. 2H), 4. gm 2 (s, 2H), 3.39 (br m 2H), 2.85
(br m 2H), /g1 1\>91( Oﬁ%n} 2I\;|)—Br1 00 (t, 3H, J- 7 Hz).

LCVB- ES18u0C or N6023u ); Found: 473.2 (MtH). 15

Synt hesi zed frgm corrpound 12 according to the procedure for conpound 9,
using 1-(3-(4,4,5,5-tetranet hyl- 1, 3, 2- di oxabor ol an- 2- yGbenzyl ) pyrrol i di ne.

14: 1H NVR 308 aNghiiok m%)kogwﬁnr?eﬁz 57- g, (’{U 0 81'?‘)0!) I'F'_? aa&oﬁﬂﬂﬂe &85 ratpwasf) 14

(s, 2H), 432 20(t, 2H ) (T H} 54 (br s,
4H) , 7a @dglg—b(qﬂ]osgjpﬁmmldesf F(gd portionwise. The reactlon was stlrred atrttor 2 h and

was then poured onto a 20% solution of sodium sulfate (50 mL) and EtOAc (50 mL). The
layers were separated. The organic layer was washed with a saturated solution of

10 NaHCO; (25 mL) then dried, filtered, and concentrated jn vacuo. The crude material was
purified by flash column chromatography (EtOAc/hexanes).
3: "H-NMR: 300 MHz, (CDCl;) d: 5.60 {m, 3H), 4.31 {m, 2H), 4.17 (m, 1H), 3.73 (m, 1H),
3.08 (m, 1H), 2.13 (m, 1H), 1.47-1.80 (m, 8H), 0.98 (t, 3H, J=7 Hz).
LCMS-ESI": calc'd for Ci4H2:BrNsOq: 371.2 (M+H); Found: 370.0 [372.0] (M+H) —

15  bromine isotopes.

NH, NH,
,i NaOMe JI
T |
)\ \>—Br MeOH )\ }-OMe
3 4

To a solution of the bromide 3 (1.85 g, 5.00 mmol} in MeOH (25 mL) was added a
solution of sodium methoxide (1 M in MeOH, 10 mL). The reaction mixture was stirred at
20 60 °C for 6 h. The mixture was concentrated in vacuo then water was added (20 mL). The
mixture was extracted with EtOAc (25 mL). The organic layer was dried, filtered, and
concentrated in vacuo. The crude material was purified by flash column chromatography
(EtOAc/hexanes).
4: 'H-NMR: 300 MHz, (CDCl3) d: 5.51 (m, 1H), 5.29 (br s, 2H), 4.29 (t, 2H, J = 7 Hz),
25 412 (m, 4H), 3.71 (m, 1H), 2.79 (m, 1H), 2.10 (m, 1H), 1.47-1.80 (m, 8H), 0.98 {t, 3H, J=
7 Hz).
LCMS-ESI": calc'd for CisHo4NsO3: 322.4 (M+H"); Found: 322.2 (M+H).
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2H), 0.97 (t, 3H, J =7 Hz). LCMS-ESI+: calcrd for C28H35N602: 487.6

(MtH+) ; Found: 487.1 (M+H). Synt hesized from conpound 14 according to the
pr ocedur ewbantiomsgeédund A. E: 1H- NVR 300 MHz, (CD30D) dPCT/UB3010los2882 1H),
7.70 (br m 3H), 7.53 (br m 4H), 5.09 (s, 2H), 4.55 (br m 2H), 4.46 (s,
2H), 3.53 (br m 2H), 3.23 (br m 2H), 2.19 (br m 2H), 52.04 (br m 2H),
1.81 (m 2H), W50 (m 2H), 0.99 (t, HHzJ:7Hz) LCMS- ESL: calc'd for

C271- 133N602,;i N6 ( MrH) : TiRound: 47 WHH). NH2 N ON( N 15 0 e

Synt hesi zed cOmsdiend T2 accor di n theOMeocedur e for compound 9,

usi ng 1014 L'Fp g tetr avethyl- gy o%aborol an- 2-yl ) benzyppyrrolidi ne.
15 1H NVR 300 Mt (CDC(3) d: 7.51 (m 4H) A38 (m 4H), 5.42 (br s,
oH), 5.13 (s, 2H), 4.32 (t, 2H J = 4.10 (s, 3.65 (s, 2H), 2.54

cal o4 fol | cobbasaet o @?%@émfﬁief?e% aﬂ%épq?ﬁmwa{a%sz oN
Synt hesi riidofoaoaticcannpdunel 1 5 haceartidn ngxttie wasestired @éduoered fays apdnpound A,
concentrated in vacuo. The solid was filtered and washed MeOH/EtOAc.
5 5 "H-NMR: 300 MHz, (CD:0D) d: 4.48 {t, 2H, J= 7 Hz), 4.14 (s, 3H), 1.79 (m, 2H), 1.50
(m, 2H), 0.98 (1, 3H, J= 7 Hz).
LCMS-ESI™: calc'd for CyglligNsQ4: 238.3 (M+H™); Found: 238.1 (M+H).

Mg(Ot-Bu), )\/E \
)\Jj[ Y—OMe —o- AL e

BuO™ N
H + TEA [ \\Q
5 7

6

10 To a solution of the purine salt 5 (1.76 g, 5.00 mmoi) in DMF (25 mL) was added
Mg(O#-Bu). (2.13 g, 12.5 mmol) and 3-iodobenzyl bromide {6) {1.63 g, 5.50 mmol). The
reaction mixture was stirred at 60°C for 3 h. The reaction mixiure was poured onto a
saturated solution of NH,CI (50 mL) and EtOAc (50 mL). The layers were separated and
the organic layer was washed with brine {25 mL). The organic solution was dried over

15 Na,SQ,, filtered, and concentrated in vacuo. The crude material was purified by flash

column chromatography (CH.Cl, and EtOAc containing 2% MeOH).

NH
z NH,

NN PdCI,(dppf), KoCO4 N
/lﬁ:,\?- e /N& ) OMe O

BUO” N P
A)( BuO” “N” TN
p ) O
7 o-8 N(j 9
a P

20 To a solution of the aryl halide 7 (40 mg, 0.098 mmol) and 1-(2-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yhbenzyl)pyrrolidine (8) {31 mg, 0.11 mmol)} in toluene
(750 15L), ethanol (375 L), and water (375 L) was added potassium carbonate (K,CO;)
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F: 1H NVR 300 MHz, (CD30D) d: 7.44-7.80 (m 8H), 5.10 (br s, 2H), 4.55 (br

m 2H), 4.42 (br s, 2H), 3.52 (br m 2H), 3.23 (br m 2H), 2.20 (br m 2H),

2.04 (br wpzﬁi—i)q49812581 (br 20m 2H), 1.50 (br m 2H), 0. ®8T(UsR0052BBD .

LCVS-ESI +: calc'd for C27H33N602: 473.6 (MrH+); Found: 473.2 (MH).

Synt hesi zed from compound 5 according to the procedure for conpound 7,

usi ng 2- b# bie. 28 pipehoart Hyl-yipinhgnyahosphing ferregaridichimoralegium(I0Mey13)  d:

g gg( ?b H, G?EJDZ@ n'ﬁ’ﬁéi% T(?ne5§acfﬁ)@ﬁ'm:)3tﬁ’e was §;rr%d|?¥)30 d fo?%)@ﬁ'ﬂe rééﬂ%so&mgxt@e"‘z)
r-s,

(m 2H), V\@sgl@ar‘(q}'ﬂuteg_yy;th waten( 1(mL A Et A(-: 7rml|z))Thq_I@p(gsgg|re sendrated, g

C16H20Br H@@rfgaﬁ@ﬁay%r (v%“lfb“r)oen!:&h'@% vtdé: Phd AD8e HatdrMHids Durﬁfe@rﬂy'?%sﬁ SOt opes.

Synt he5| zed from conmpound 16 according to the procedure for conpound 9,

usi ng® 1- €L chrgmaiogigpPaltetieiMa0R). 2- di oxabor ol an- 2- yObenzyr ) pyrrol i di ne.

17: 1H NVR 300 M—lz (CDCI3) d: 8.72 (s, 1H), 7.65-7.92 (m 4H), 7.40 (m

2H) , 531(br s, 5.14 (s, 2H), 4.32 (t,nydH, J =7 Hz), 4.11 (s, 3H),

0.97 (t, 3H, J =

3.70 (s, br s, 4H), 1.78 (m 6H), 1J5 m 2H),

7 Hz). LCIVB it}_ for, C27HBRNEO2: 488N6)§Eb - H) ; Foupd: 488, 2

( MtH) . entlzedf g1 co i‘ag fo the
procedureaupor r3orrpun. 1 NI\/R 300% n =~ 9. 03 r s, 1H),
8.74 (br s, 1H), 8. w w@ 8.36 (br s. 1H), 8410 )br s!\‘\(@b, 7.92
(br m 1H). 7.79 (br 1 (br s, 2H), A459(b WO

2011/ 049825PCT/ U82010/52802 4H), 3.57 (br m 2H), br m 2H), 2.22
(br m2.05 (bFOrﬁsompn of thesngthy! imidatery {(281mg3P. @@Wmmol)zw Hr{log-)\ss m 3H).
LOVB1 &S 55 &Ph 4 M HCPEolGRHHB 2N 2 11 18adich M Bhire FabBEli  fif 4 12 ThVHHE

was removed in vacuo. The remaining oil was diluted with water (~2 mL), frozen, and left

on a lyophilizer overnight.

NH,

/ﬁt{: S—0Me
G

7: "H-NMR: 300 MHz, (CDCl) d: 7.25-7.60 (m, 4H), 5.34 (br s, 2H), 5.03 (s, 2H), 4.31 (1,
2H, J=7 Hz), 4.07 (s, 3H), 1.78 {(m, 2H), 1.50 (m, 2 H), 0.98 (, J = 7 Hz).
LCMS-ESI": calc'd for Cq7H,4INsO,: 454.3 (M+H™); Found: 454.0 (M+H).

15

NH,

NN

/”\)j: yOMe O
/\/\O N/ N

) 0
20 9

9: "H-NMR: 300 MHz, (CDCls) d: 7.59 (d, 1H, J = 7 Hz), 7.26-7.35 (m, 6M), 7.20 (d, 1H, J
= 7 Hz), 5.30 (br s, 2H), 5.14 (s, 2H), 4.27 (t, 2H, J = 7 Hz), 4.09 (s, 3H), 3.51 (s, 2H),

2.39 (br s, 4H), 1.69-1.77 (m, 6H), 1.45 (m, 2H), 0.94 (t, 3H, J= 7 Hz).
25 LCMS-ESI™: calc'd for CypgHssNgOq: 487.6 (M+H"); Found: 487.1 (M+H).
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NH2 NN Ove 18 Synt hesi zed from conpound 16 according to the
procedure for conpound 9, using 1-(4-(4,4, 5, 5-tetranethyl-1, 3, 2-d
i oxabor oivsi0-28t1Al3e822y| ) pyrrol id ine. 18: 1H NVR 300 MVHPCT(USDG0®¥2802 8. 71
(s, 1H), 7.89 (d, 2H, J =8 Hz), 7.74 (d, 1H J = 8 Hz), 7.65 (d, 1H J = 8
Hz), 7.42 (d, 1H, J = 8 Hz), 5.41 (br s, 2H), 5.13 (s, 2H), 4.31 (t, 102H,
J =7 Hz), 4.10 (shMaH), 3.68 (s, 2H), 2.55 (br s, 4H), 1.77 (m 6H), 1.50
(m 2H), 0.97 (t, LCMS- ES1+: calc'd for C27H34N702: 488.6
(M11+);W87 NH2 ONN >0 15Synt hesi zed from conpound 18
accordi ng'tot PNOCEeR ¢ompound A. H 1H NWVR 300 MHz, (CD30D) d:
8.98 (br s, 1H), 8.61 (b : (br s, 1H), 8.11 (br s, 2H), 7.88
(br s, 2H), 5.33 (bf s, 2 4.55 m 4H), 3.56 (br m 2H), 3.27 (br m
2H), 2.22 (br m 2H), 2.05 (br m 2H), 1.83 (br m 2H), 1.52 (br m 2H),
1.00 (br m 3H). LCVMS-ES: calc'd for C26H32N702: 474.6 (M+Fr); Found: 474.2
(MH) . 20 ANHZ-NNIRY F801HENED,0D) d: 7.77 (br m, 1H), 7.33-7.55 (m, 7H), 5.14 (s, 2H), 4.55
(m, 2H), 4.43 (s, 2H), 3.38 (m, 2H), 2.85 (m, 2H), 1.90 (m, 4H), 1.81 (m, 2H), 1.49 (m,
5  2H), 0.98 (t, 3H, J = 7 Hz). ‘

LCMS-ESI™ calc'd for CurHaaNeOz: 473.6 (M+H™); Found: 473.2 (M+H),

NH,
NN
o (0
/\/\O)\N/ N>—

10 O <NJ

10 Synthesized from compound 7 according to the procedure for compound 9, using
1-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-ylYbenzyl)pyrrolidine.
10: "H-NMR: 300 MHz, (CDCly) d: 7.27-7.61 (m, 8H), 5.31 (br s, 2H), 5.16 (s, 2H), 4.31
(t, 2H, J = 7 Hz), 4.10 (s, 3H), 3.68 (s, 2H), 2.55 (br s, 4H), 1.71-1.81 (m, 6H), 1.44 (m,
2H), 0.85 (1, 3H, J =7 Hz).

15 LCMS-ESI": caic'd for CyaHssNeOy: 487.6 (M+H"); Found: 487.1 (M+H).

NH
T O
N

v e

Synthesized from compound 10 according to the procedure for compound A
B: 'H-NMR: 300 MHz, (CD;0D) d: 7.89 (s, 1H), 7.78 (s, 1H), 7.42-7.67 (m, 6H), 5.11 (s,
20 2H), 4.50 (m, 4H), 3.52 (br m, 2H), 3.22 (br m, 2H), 2.19 (br m, 2H), 2.04 (br m, 2H), 1.76
(m, 2H), 1.45 (m, 2H), 0.94 (t, 3H, J =7 Hz).
LCMS-ESI™: calc’d for CurH3aNsO,: 473.8 (M+HT); Found: 473.2 (M+H).
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Br Synt hesi zed from conpound 5 according to the procedure for
conpound 7, using 2-brono-4-(brononethyl)pyridine. 19: 1H NVR 300 IHz,
(CDC13) dwo2nBlo4fsts 1H, J= 5 Hz), 7.38(s, 1H), 7.13 (d, PCHUSI108534), 5. 39
(br s, 2H), 5.07 (s, 2H), 4.29 (t, 2H, J =7 Hz), 4.11 (s, 3H), 1.77 (m
2H), 1.50 (m 2H), 0.96 (t, 3H, J =7 Hz). LCMB-ESI+: calc'd for
C16H20Br N602: 408. H€M+H+); Found; ,0 [409.0] (M+H) 5brom ne i sotopes.

Synt hesi zed from nd 19 g rdi ng/to the procedure for conpound 9,

usi ng 1;4%5- els\)‘a@bitah

1020: 1 : "N (cDgl

8 Hz), 7.62 (s, 1H), 7.\ @

(br s, 2H), 5.15 (2! 2H),%4.28 (t, 2H J = 7 Hz), 4.09 (t, 3H), 3.69 (s,

2H), 2.56 (br s, 4H), 1.74 (m 6H), 1.49 (m_ 2H), 0.94 (t, 3H J = 7 Hz).

LCVs- ES: cal csbﬂ“tf‘%%!*_geézfﬂm Q&N?B@dﬂ)’@%‘?”@m@&ﬂﬁl% !F;poﬁ%‘ﬁﬁﬁ for g9gPoupq RHysing 5

TNV 300 e Ry A 2 B T 2hy 8 0 (br s,
; , , r s, . r.s , 8, r-s,

ohy 7 od T BENKIR: SO TAVE, 480eh B 7S 1) B dm 3Hy. 5 30 s Bk 1y

3. 56 4 br (gn2r-2H). 31 z-, 204, (161 7 \z) 24D 0 (2BH)22 60108, 2R, 2H6, (bR s 08HY Br7om 82k, 1. 76

(br m 2 .46 (br 2 0.95 (br m 3H). LCMS-ESI+: calc'd for
CZGHBZN?E%)! T4p4A g ("ngﬁ gLI_%B’uH&':? b’1§7)4. 2 (M+H) . Synt hesi zed from

conpound( SVACEDN ald fof CLME,NUCOCEIIE evi#10m: eumpoasydt fvi+isi ng
5- br ono- 2- (brononet hyi ) pyridine. 21: 1H NVR 300 MHz, (CDCI3) d: 8.61 (s,
1H), 7.73 (d, 1H J = 8 Hz), 6.99 (d, 1H J = 8 Hz), 5.32 (br s, 2H), 5.21

(s, 2H), 4.25 (t, RH, J = 7 Hz), 4.08.(s, 3H), 1.71 (m 2H), 1.46
Sh, ey
N7
/\/\O/“\N/ N>:O Q
o U

10 Synthesized from compound 11 according to the procedure for compound A.
C: "H-NMR: 300 MHz, (CD;OD) d: 7.44-7.74 {m, 8H), 5.11 (br s, 2H), 4.52 (br s, 2H),
4.45 (s, 2H), 3.54 (br s, 2H), 3.24 {(br s, 2H), 2.21 {br m, 2H), 2.04 {(br m, 2H), 1.77 {(br m,
2H), 1.45 (brm, 2H), 0.95 (br m, 3H).
LCMS-ESI*: calc'd for CorH33NgO2: 473.6 (M+H); Found: 473.2 (M+H).

{{ 8.60 (d, 1H J =5 Hz), 7.88 (d, 2H, J =
2H, J = 8 Hz), 7.09 (d, 1H J = 5 Hz), 5.36

15

NH,

N

N™ ™ R
| OMe
/’\/\OJ\ N/ N>w

12 \\©\I

Synthesized from compound 5 according to the procedure for compound 7, using
4-ijodobenzy! bromide.
12: "TH-NMR: 300 MHz, (CDCl;) d: 7.64 (d, 2H, J = 8 Hz), 7.07 (d, 2H, J = 8 Hz), 5.34 (br
20 s, 2H), 5.04 (s, 2H), 4.31 ({, 2H, J =7 Hz), 4.09 (s, 3H), 1.78 (m, 2H), 1.50 (m, 2 H), 0.97
(t, J=7 Hz).
LCMS-ESH: calc'd for Ci7H2:INsQ.: 454.3 (M+H™); Found: 454.0 (M+H).
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5(m 2H), 0.94 (t, 3H, J =7 Hz). LCMS-ESI+: calc'd for CL6H20Br N602: 408. 3
(MtH+) ; Found: 407.0 [409.0] (MtH) - brom ne i sotopes. 10Synt hesi zed
from conpaondiidaiIsescordi ng to the procedure for conpoun@C¥USEI00§2802
1-(4-(4,4,5,5-tet rarret hyt - 1, 3, 2- di oxabor ol an- 2- Abenzyl ) pyrroli di ne. 22:

1H NVR. 300 MHz, ggcm) d: 8.77 (s, 1H), 7.79 (d, 1H, J = 8 Hz), 7,48 (m
4H), 7.12(d, 1H, J 4.26 (t, 21-1, J=7 Hz), 4.10 (s, 3H), 374(s,
2H), 2.63(m 4H) .y m H, T (m 2H), 1.46 (m 2H), 0.94 (t, 3H, J
= 7 H). 15Lcuvs§§ catrelef or H34N702: 488.6 (MrH+):; Found: 488.2
(MFH) . NHZ O~ Mo~ SyniMesi zed f{om conmpound 22 according to the procedure
for conmpound A J: 1H— VR v (CD30D) d: 9.19 (s, 1H, 8. 87 (br s,
1H), 8.12 (br s, 1Hp, 2 ,J 8 Hz), 7.80 (d, 2H, J = 8 Hz),
5.52 (s, 2H), 4.50 (m 4H) : rm2H) 3.26 (br m 2H), 221(brm
2H), 2.06 (brS%th%’Qed flord Zo&ﬁ%ur%ﬂz aé'mfb@n%@th@ﬁ%ce@ur%ﬁor@om%‘d nd 9 a‘sﬂg N

LCMS-ESI +: calc'd for C26H32N/02: 474 ? Found: 474
N 23 1- (2 (4,4,5,5-teframethyl-1,3,2-dioxaborolan-2-yhbenzy

13: 'H-NMR: 300 MHz, (CDCl3) d: 7.56 (d, 1H, J = 8 Hz), 7.19-7.36 (m, 7H), 5.27 (br s,
5 2H), 5.15 (s, 2H), 4.33 (t, 2H, J = 7 Hz), 4.13 (s, 3H), 3.53 (s, 2H), 2.43 (m, 4H), 1.72-1.81

(m, BH), 1.49 (m, 2H), 0.97 (t, 3H, J = 7 Hz).

LCMS-ESI": calc'd for CogHaeNgOs: 487.6 (M+H'): Found: 487.1 (M+H).

H2 N
Jpyrrolidine.

NH,

L o
o T~

10 Synthesized from compound 13 according to the procedure for compound A.
B: "H-NMR: 300 MHz, (CD;0D) d: 7.77 (m, 1H), 7.50-7.59 (m, 4H), 7.32-7.7.48 (m, 3H),
5.14 (s, 2H}, 4.59 {m, 2H), 4.43 (s, 2H), 3.39 (br m, 2H), 2.85 (br m, 2H), 1.81-1.91 {m,
6H), 1.51 (m, 2H), 1.00 (t, 3H, J=T7 Hz).
LCMS-ESI™: calc’d for CurHasNgOor 473.6 (M+H™); Found: 473.2 (M+H).
15
NH.

\>—0Me

WQ

Synthesized from compound 12 according to the procedure for compound 9, using
1-(3-(4,4,5,5-{etramethyl-1,3,2-dioxaborolan-2-ylbenzyl)pyrrolidine.
14: "H-NMR: 300 MHz, (CDCls) d: 7.26-7.56 (m, 8H), 5.28 (br s, 2H), 5.14 (s, 2H), 4.32
20 (i, 2H, J =7 Hz), 411 (s, 3H), 3.67 (s, 2H), 2.54 (br s, 4H), 1.74-1.83 (m, 6H), 1.51 (m
2H), 0.97 (t, 3H, J =7 Hz).
LCMS-ESI™: calc’'d for CagHasNgOo: 487.6 (M+H™), Found: 487.1 (M+H).
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Synt hesi zed from conpound 21 according to the procedure for conpound 9,

usi ng

1- (3- (4, w0,26t1rm@vs2anmet hyl- 1, 3, 2- di oxabor ol an- 2- yl ) benzylprpyuseabiosisone.

23: 1H-NWVR 300 MHz, (CDCI3) d: 8.78 (s, 1H), 7.80 (d, 1H, J- 8 Hz), 7.53
(s, 1H), 7.41 5 ( HSFD, 7.12 (d, 1H, J =8 Hz), 5.37 (br s, 2H), 5.31 (s,
2H), 4.26 (t, 2H, = Hz), 4.09 (s, 3H), 3.69 (s, 2H), 2.56 (br m 4H),
1.74 (m 6H), 1.4¢ N2H), 0.93 (t, 3H, J =7 Hz). L.CVM5-ESl1+: calc'd for
C27H34N702; 488. 6ll ( H+>)—“:0Found: 488.2 (MtrH). NH2 NLN O 10Synthesized from
corrpounnd@r Nhng To the procedur r compound A. K 1H NVR 300 Mz,
(CD30D) d: 9.31 (s, 1H)3 : H'h\ 820 (m 2H), 7.97 (m 2H), 7.73 (m
2H), 5.55 (s, 2H), 4.52 ( 56 (m 2H), 3.27 (m 2H), 2.20 (m 2H)
2.06 (m 2H), 1.78 (m 2H), 1. m 2H), 0.96 (t, 3H, J =7 Hz).

LQVE- ESL+:  cabgiflodifl (AOLIRNENR 14ddboRiikMH orosU oAt BubdMH) . 15 OV

Br 24 , nt hesi ze rom conpound 5 accor procedure for
compoundE7 H-0MRi GO8.Mio (oDSOP bl orfeiebhy) tHhi Z761(er m. 3H), 753 (br ma ), EHPVR
300 MHz, | o o - . . 2 = Toliz) ,
214 205 O 8 Ky gt 9. 40 é??f'ga%iﬁ(b%ﬁ;'?ﬁ? 358 (Pl ph Fho g
LCVB-ESr 2.04dbicmd?iflbi - SE1mH2E BriNSDPS:2HI 1A 9Bt RHHAT 7 Hdund:  413.0 [415. 0]
(MtH) - bERRLEE!H SREPRES:;H N0, 473.6 (M+H™); Found: 473.2 (M+H).

NH,

N7 SN
! OlMe
/\/\0)\ N/ N>—

’ @

Synthesized from compound 12 according to the procedure for compound 9, using
10 1-(4-(4,4,5 5-tetramethyi-1,3,2-dioxaborolan-2-yl}benzylpyrrolidine.
15: "TH-NMR: 300 MHz, (CDCl) d: 7.51 {m, 4H), 7.38 (m, 4H), 5.42 (br s, 2H), 5.13 (s,
2H), 4.32 (1, 2H, J = 7 Hz), 4.10 (s, 3H), 3.65 (s, 2H), 2.54 (br s, 4H), 1.78 {m, 6H), 1.50
(m, 2H), 0.97 (, 3H, J=7 Hz).
LCMS-ESI™: calc'd for CasHasNgO,: 487.6 (M+H): Found: 487.1 (M+H).
15

H
NJ\/[N
0O
/\/\O)i\ N/ N\F
F

O

Synthesized from compound 15 according to the procedure for compound A.
F: "TH-NMR: 300 MHz, {CD:OD) d: 7.44-7.80 {m, 8H), 5.10 (br s, 2H), 4.55 (br m, 2H),
4.42 (brs, 2H), 3.52 (br m, 2H), 3.23 (br m, 2H), 2.20 {br m, 2H), 2.04 (br m, 2H), 1.81 {br
20 m, 2H), 1.50 (brm, 2H), 0.98 {br m, 3H).
LCMS-ESI": calc'd for CoHsaNsOo: 473.6 (M+H"); Found: 473.2 (M+H).
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NH2 N1) Owe V-1 25-11\1 Synt hesi zed from conpound 24 according to
t he procedure for conpound 9, using

1- (3- (4, 4w0,26trm@vs2anmet hyl- 1, 3, 2- di oxabor ol an- 2- yl ) benzylprpyusealiosispe. 25:
1H NVR: 300 MHz, (CDClB) d: 7.74-7.82 (m 3H), 7.33-7.44 (m 2H), 5.30 (s,
2H), 55.26 (s, 2H) 34 (t, 2H, J = 7 Hz), 4.15 (s, 3H), 3.67 (s, 2H),
2.54 (m 4H), 1.79“("?(1 6H), 1.54 (m 2H), 0.99 (t, 3H, J = 7 Hz).

LCMVS- ES1+: cal crdy 5H32N7028 494. 6 (MrH+); Found: 494.1 (MtH). NH2
NLN LJ 10Synt hesj ze, @Meonpound 25 according to the procedure for
conpound A N300 Mz, (CD30D) d: 8.22 (br s, 1H), 8.14 (s, 1H),
8.03 (m 1H), 7.77 (m .65 (m 1F1), 5.38 (s, 2H), 4.65 (br m 2H),
4.51 (s, 2H), 3.541%br m ,BB8.25 (br m 2H), 2.20 (m 2H), 2.04 (m 2H),
1.87 (m 2H), 1.54 (m 2H), 1.01 (t, 3H, J = 7 Hz). LCVB-ESl+: calc'd for
C24H30N702S: $8®thesi7(:¢d+1ﬁar)1 ;CoFpawnt] 54800rtingNe iH)e proBedure for compo8ya ¥ hesiigz ed

fromco he procedure for conpound 9, using
1-(4- (4ﬂg%g&q% %&ﬁé{b%g}#@ ,2-d ioxa borol an-2-yl)benzyl)pyrrol id ine.

26 1t bt HOSUIRVERO NEGOXDgIs ke 74800 (111, 34§ 1. 7385 (s 11 5 650 42),(bA3 s,
28 (34 20 i ( e , m
H)1 % 7§ﬂ, (qr?ﬁ, Jaéwzi‘.éiéﬁm%ﬁ%@'g? g%%?ir)ﬁ &.ggﬂﬁbﬂﬁ 1504 s, 38,9874
(m, 2H), 1.50 (m, 2H), 0.98 (t, 3H, J/ = 7 Hz)
LCMS-ESI": calcd for CiHaoBrNsOy: 408.3 (M+H"); Found: 407.0 [409.0] (M+H) —

bromine isofopes.

NH,

\>—orvae

%\@Q

Synthesized from compound 16 according to the procedure for compound &, using
1-(3-{4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)pyrrolidine.
17: "H-NMR: 300 MHz, (CDCl;) d: 8.72 (s, 1H), 7.65-7.92 (m, 4H), 7.40 (m, 2H), 5.31 (br
15 s, 2H), 5.14 (s, 2H), 4.32 (1, 2H, J =7 Hz}, 4.11 (s, 3H), 3.70 (s, 2H), 2.55 (br s, 4H), 1.78
(m, 8H), 1.51 (m, 2H), 0.97 (i, 3H, J = 7 Hz).
LCMS-ESI™: calc'd for CypyHuN;O,: 488.6 (M+H"); Found: 488.2 (M+H).

20 Synthesized from compound 17 according to the procedure for compound A.
G: "H-NMR: 300 MHz, (CDOD) d: 9.03 (br s, 1H), 8.74 (br s, 1H), 8.53 (br s, 1H), 8.36
(br s, tH), 8.10 (br s, 1H), 7.92 (br m, TH), 7.79 (br m, 1H), 5.37 (br s, 2H), 4.59 (br m,
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LCVS- ES1+: cal ed for C25H32N702S: 494.6 (MtrH+); Found: 494.1 (MHH). NH2 H
N>0 Synt hesi zed from conpound 26 according to the procedure for conpound
A M 1HWOR0113@8982Hz, (CD30D) d: 8. 10 (br S, 1H) 8. OSPCWUSWIO/QE-QSDZ 7.75
(br m 2H), 5.37 (s, ZFD 4.64 (br m , 4.48 (s, 3.54 (br m 2H)

s oa vor el T Tendbl éHf’ﬁéa?%@m?iﬁ c%'zaﬁéer&méw S i

Found: 48832bi(riviriHhi), 100Spninheid). zed from conpound 5 according to the

D O by B fOTR Ry B B 474 IS B0 Bhavor ol ane. 27

1H NVR 300 MHz, (CDC) d: 7.74 (d, 2H J =8 7.30 (d, 2H, J-8Hz),
5.28 (br s, 2H), h:ZL (s, 2H), 4.30(t, 2H, J =7 Hz), 4.08(s, 31-1),

1.77(m 2H), 1.51(\‘ 1.33 (s, 12H), 1.00 (t, 3H, J = 7 Hz).

15LCVs- ESI +: cal gy C23H33BNS04: 454. 3 (MtH+) ;. Found: 454.1 (MkH). 28
To a sol utjon of 5-b or%ppk"él i nal dehyde (558 ng, 3.00 mmol) in MeOH (8 nl)
was added acét i@ aei d Y400 pyrrolidine (273 pL, 3.30 mvol ), and sodi um
20t ri acet oxyborohyd rid J7==3. 0 pl ). After 1.5 h, the reaction

m xture was poured“é)nto a @/ d._soOl uti on of NH4C (15 nlL) and EtO0Ac (15
m.). Hhe | ayers were separated, 7and t he aqueous | ayer was extracted with

Et OAc (15 nl) Syrﬁhsslmrﬁ%Qmaé@ma:a&c@y&ﬁg'siow&ésrd&@&n@downug%ol%a peudiP n),

dried, f| | tered, and concentrated in vacuo to give 510
1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yhbenzylpyrrolidine.

18: 'H-NMR: 300 MHz, (CDCla) d: 8.71 (s, 1H), 7.89 (d, 2H, J = 8 Hz), 7.74 (d, 1H, J = 8

Hz), 7.65 (d, 1H, J = 8 Hz), 7.42 (d, 1H, J = 8 Hz), 5.41 (br s, 2H), 5.13 (s, 2H), 4.31 (4,
10 2M, J =7 Hz), 4.10 (s, 3H), 3.68 (s, 2H), 2.55 (br s, 4H), 1.77 (m, 6H), 1.50 (m, 2H), 0.97

(t, 3H, J = 7 Hz).

LCMS-ESI™: calc'd for CorHsN;Op: 488.6 (M+H'); Found: 488.2 (M+H).

NH,

ot

15 Synthesized from compound 18 according to the procedure for compound A.
H: "H-NMR: 300 MHz, (CD;OD) d: 8.98 (brs, 1H), 8.61 (br s, 1H), 8.36 (br s, 1H), 8.11
(br s, 2H), 7.88 (br s, 2H), 5.33 (br s, 2H), 4.55 (br m, 4H), 3.56 (br m, 2H), 3.27 (br m,
2H), 2.22 (br m, 2H), 2.05 (br m, 2H), 1.83 (br m, 2H), 1.52 (br m, 2H}, 1.00 (br m, 3H).
LCMS-ESI": cale'd for CogHapN,O,: 474.6 (M+H™); Found: 474.2 (M+H).

20
NH,
N\>_
| OMe
19 v N

Synthesized from compound 5 according fo the procedure for compound 7, using

2-bromo-4-(bromomethyl)pyridine.
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WO 2011/ 049825PCT/ US2010/ 052802 28: 1H NVR 300 MHz, (CDC): d: 8.61 (s,
11-1), 7.77 (d, 1H, J= 8 Hz), 7.32 (d, 1H, J = 8 Hz), 3.74 (s, 2H), 2.57
(m 4H), wodifwps24H) . LCVS-ESI +: cal ¢' d for ClOHL4E3r NPCTA%2010/062801 - | +) ;
Found: 241.1 [243.11 (M+H) - brom ne isotopes. Synthesized from conpound 27

according.to the ur or, c 9, ng .28. 300
MHz, (co%?ejq‘.'“@%-gﬁfngs,(&i‘#lyldﬁgﬁ?‘w?‘vfH,éjE* ),983% )1H)77z1§%% %@L WS
(105 ga) (biz), %, 321} 5,454)15&)(’?5, 2%#}08%25&1&32—&%: 7%&%14121: 5731:10;)1 "roﬂ{g%n(k()s*t gtaH)J 3. 2737
S , 1..75-1. m , 1. m , 0. t, \ =

. clvé“Eg% 8§E|(E%’f’5r7%@7m4|\|702: 488.6 (M+l-r); Found: 488.1 (M+H).
NH2 I H OLRMS-BB1": ddicSy iy g s .zrel, O 1 @08 Ggnpennodd:alpe oridong; (va-H)he procedure
for ﬁgﬁpgund A N 1HNWVR 300 MHz, (CD30D) d: 9.14 (s, 1H), 8.59 (d, 1H, J

), DEOMHRe [BQ1OPEY 3 = 8 Hz), 7.81 (d, 2H, J= 8 Hz), 7.62(d, 2H, J- 8

Hz) 5.15 (s, 2H), 4.81 (s 2H), 4.56 (t, 2H, J =7 Hz), 3.73 (br m 2H),
3.22 (br m 2H), 2,18 (br m 4H), 1.82 (m 2H), 1.50 (m 2H), 0.98 (t, 3H,
J=7 Hz). 20LCMS-ESI#: calc'd for 2N702: 474.6 (M+H*); Found: 474.2
(MtH). Br N 30 !S%Tr:t hesj fr 6- br omoni cot i nai dehyde according to
t he pr oc?/d/t{e/\fo/]\co ame8g 2011/ 049825PCT/ US2010/ 052802

20

Synthesized from compound 19 according to the procedure for compound 8, using
1-(4-(4,4,5,6-tetramethyl-1,3,2-dioxabarolan-2-yhbenzylpyrrolidine.
10 20: "H-NMR: 300 MHz, (CDCl;) d: 8.60 (d, 1H, J= 5 Hz), 7.88 (d, 2H, J = 8 Hz), 7.62 (s,
1H), 7.43 (d, 2H, J= 8 Hz), 7.09 (d, 1H, J = 5 Hz), 5.36 (br s, 2H), 5.15 (s, 2H), 4.28 ({,
2H, J=T7Hz), 4.09 (1, 3H), 3.69 (s, 2H), 2.56 {br s, 4H), 1.74 (m, 6H), 1.49 (m, 2H), 0.94
(t, 3H, J =7 Hz).
LCMS-ESI": calc’d for CorHasN,O,: 488.6 (M+H™); Found: 488.2 (M+H).

EHIZ >=° O

Synthesized from compound 20 according fo the procedure for compound A.
I: "H-NMR: 300 MHz, (CD,0OD) d: 8.84 (brs, 1H), 8.40 (br s, 1H), 8.09 (brs, 2H), 7.90 (br
m, 3H), 5.43 {(br s, 2H), 4.56 (br s, 2H), 4.47 (br m, 2H), 3.56 (br m, 2H), 3.27 (br m, 2H),
20 2.22{brm, 2H)}, 2.05 (br m, 2H}, 1.76 (br m, 2H), 1.46 (br m, 2H), 0.95 (br m, 3H).
LCMS-ESI": calc'd for CogHsuN,O.: 474.6 (M+H™): Found: 474.2 (M+H).

15

NH,

N
\>-OMe
N

e

I
/\/\O)\ N/

21 [\\1/ Br
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30: 1H-NMR 300 MHz, (CDCI3): d: 8.30 (s, 1H), 7.58 (d, 1H J =8 Hz), 7.44
(d, 1H, J = 8 Hz), 3.59 (s, 2H), 2.51 (m 4H), 1.80 (m 4H). LCV5-ESr:
calc'd fowvoCiOln4ds24Br N2: 242. 1 (VFW; Found: 241.1 [243prtir/uskdiBiol2se2 br om ne
i sot opes. Synthesized from conpound 27 according to the procedure for
compound 9, using 30. 31: 1HNWR 300 MHz, (CDCI3): d: 8.60 (s, 1H), 7.92
(d, 2H, J- 8 Rypthegizegiifrgrpcontpound Jeac@reing to me@mqedureﬁprcczlﬂpﬂh@dﬂz)lsmg 42 (d,
2H, J= 8 5. 432(t 2H, J= 7 Hz), 104.09 (s, 3H), 3.71
(s, 2H), Sg%%TO?&%ﬁ’ﬁﬁ?’getﬁy’)%wfnﬁ " 1.50 (m 2H), 0.97 (t. 3H J = 7
Hz) . L OVR1 ESENMR 0@ Mzt &D@WHB&WGQ, “‘11)83 78 ({ MHHH= 8 L8R (@g8H 2/ t MrH)

conpound "B 62 B PR (LGP P ReBofy 73! SRRSO A Fg B T 11

st)s 8<@ozrou09m351a&grﬁz)) 804 (d, 2H J = 8 Hz), 7.74 (d, 2H J = 8

5.2 , 2
A (br]CC(VFS Eé'H)%a' %W*&W% 4‘85?@*5@ Foy ”%246( %Z[hg%g}mkﬁg (m 2[?)
0.99 (t, bamyingisopel). 20LCVS-ESI+: calc'd for C26H32N702: 474.6 (MFil+);
Found: 474.1 (M FH). Synt hesi zed from

2- br onot hi azol e- 4- car bal dehyde according to the procedure for conpound 28.
32: 1H- NWVR 300 Hz (CDbC13): d: 7.11 (s, 1H), 3.76 (s, 2H), 2.60 (m 4H),

1.80(m 4H). L | 444 calc'd for C8H12Br N2S: 248.2 (M+H+); Found: 247.0
[ 249. 01 (I\/H—I) - om ne>+sm1bopes
22 LQ\O\/NO
N
10 Synthesized from compound 21 according fo the procedure for compound 9, using

1-(4-(4.4,5 5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)pyrrolidine.
22: '"H-NMR: 300 MHz, (CDCl) d: 8.77 (s, 1H), 7.79 (d, 1H, J = 8 Hz), 7.48 (m, 4H),
7.12(d, 1H, J=8 Hz), 4.26 (t, 2H, J= 7 Hz), 4.10 (s, 3H)}, 3.74 (s, 2H}), 2.63 (m, 4H), 1.84
(m, 4H), 1.74 (m, 2H), 1.46 (m, 2H), 0.94 (t, 3H, J =7 Hz).

15 LCMS-ESI": calc'd for CurHaN,Oy: 488.6 (M+H™); Found: 488.2 (M+H).

NH,

/l\iI =0
J “Q\QJQ

Synthesized from compound 22 according to the procedure for compound A.
J: 'H-NMR: 300 MHz, (CD,0D) d: 9.19 (s, 1H), 8.87 (brs, 1H), 8.12 (br s, 1H), 7.95 (d,
20  2H,J=8Hz), 7.80(d, 2H, J = 8 Hz), 5.52 (s, 2H), 4.50 (m, 4H), 3.55 (br m, 2H}), 3.26 (br
m, 2H), 2.21 (br m, 2H), 2.06 (br m, 2H), 1.77 {m, 2H), 1.46 {m, 2H), 0.95{t, 3H, J=7
Hz).
LCMS-ESI™; calc'd for CosHaoN,O5: 474.6 (M+H™); Found: 474.2 (M+H).
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Synt hesi zed from conpound 27 according to the procedure for conpound 9,

usi ng 32. 33: 1H-NWR 300 MHz, (CDCI3) d: 7.88 (d, 2H, J = 8 Hz),
7.37 (d, wB200/9825Hz), 7.16 (d, 1H), 5.25 (br s, 2H), PCTAISe&L/023H)2

(t, 2H, J =7 Hz), 4.08 (s, 3H), 3.86 (s, 2H), 2.67 10(m 4H), 1.75-1.82
(m 6H, 1.50 (m 2H), 0.97 (t, 3H J =7 Hz). LCV5-ES1: calc'd for
C25H32N702S: 494. 6M’M-|+) Found: 494.1 (MH). NH2 NLN Nk Synt hesi zed from
conmpound 33 accor {0 the procedure for conpound A. 15 P: 1H NVR 300
MHz, (CD30D) d: 1] (dy—8Me J= 8 Hz) 7.82 (s, 1H), 7.54 (d, 2H, J- 8 Hz),
5.11 (s, 21%)\/\4@ ,\( N4H), 364(m , 3.33 (s, 2H), 2.19 (m 2H), 2.06

(m 2|—|) 1.80 (m 2H), 9=t m (t, 3H, J = 7 Hz). LCWVMB-ESI +:
calc' d for C24H30NFD2S: 4R0. nd 480.1 (M+H) . Synt hesi zed
from 2- br onot h| azol e- 5-carbal de "accor di ng to the procedure for corrpound
28. 34: 11-1- 300 CDCl 6 (m
4H), 1.80 (m eS’Z %é@&m%’%ﬂ% 8“?%‘? %&4%@@%2%%%&@#%%@52 “S“ﬁ%und
247.0 [ 24930Q%k, 4(5\&té)trameb1’y0m3f@dlbsﬁdmeﬁ2 yNbEnAMByrrdidine.

23: "H-NMR: 300 MHz, (CDCl.) d: 8.78 (s, 1H), 7.80 (d, 1H, J = 8 Hz), 7.53 (s, 1H), 7.41

5 (m, 3H), 7.12 (d, 1H, J = 8 Hz), 5.37 (br s, 2H), 5.31 (s, 2H), 4.26 (t, 2H, J = 7 Hz), 4.09
(s, 3H), 3.69 (s, 2H), 2.56 (br m, 4H), 1.74 (m, 6H), 1.47 (m, 2H), 0.93 (1, 3H, J = 7 Hz).
LCMS-ESI*: cale'd for CorHsN;O,: 488.6 (M+H"); Found: 488.2 (M+H).

NH,

/kt =0
- OO

10 Synthesized from compound 23 according to the procedure for compound A.
K: "H-NMR: 300 MHz, (CD;0OD) d: 9.31 (s, 1H), 9.02 (m, 1H), 8.20 (m, 2H), 7.97 (m, 2H),
7.73 (m, 2H), 5.55 (s, 2H), 4.52 (m, 4H), 3.56 (m, 2H), 3.27 (m, 2H), 2.20 (m, 2H), 2.06
(m, 2H), 1.78 (m, 2H), 1.47 {m, 2H), 0.96 (i, 3H, J =7 Hz).
LCMS-ESI™: calc'd for CoghsN,O5: 474.6 (M+H™); Found: 474.2 (M+H).
15
NH,,

\>—OMe

L&YBr

Synthesized from compound 5 according to the procedure for compound 7, using

/\/\J\

2-bromo-5-(bromomethyljthiazole.

24: "H-NMR: 300 MHz, (CDCl3) d: 7.58 (s, TH), 5.26 (s, 2H), 4.33 (t, 2H, J = 7 Hz), 4.14
20 {s, 3H), 1.80 {m, 2H), 1.53 (m, 2H), 0.99 (1, 3H, J= 7 Hz).

LCMS-ESI": calc’d for C4H:gBrNsO2S: 414.3 (M+H™); Found: 413.0 [415.0] (M+H) —

bromine isotopes.
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5Synt hesi zed from conmpound 27 according to the procedure for conpound 9,
using 34. 35: 1H-NWR 300 MHz, (CDCI3) d: 7.85 (d, 2H, J = 8 Hz), 7.63 (s,
1H), 7.3WO0d0112H9823 = 8 Hz), 5.20 (br s, 2H), 5.12 (s, PHr/Us4018053802 2H, J=
7 Hz), 4.09 (s, 3H), 3.86 (s, 2H, 2.60 (m 4H, 1.75-1.81 (m 6H), 1.50
(m 2H), 0.96 (t, 3H J =7 Hz). 10LCVS-ESI+: calc'd for C251-132N702S:
494.6 (MrH+); Found#2494.1 (M+H). NH2 0 Synthesized from conpound 35
according to the precequre for conpound A. Q 1H NVR 300 MHz, (CD30Q d:

8.15 (br s, 1H), 9 (prome 2H),. 7.58 (br m 2H), 5.12 15(br s, 2H), 4.80
(br s, 2I=B/\A/55 2 ( 3.29 (m 2H), 2.22 (m 2H), 2.07
(m 2H), 1.80 (m 2H), 8 (br t, 3H J = 7 Hz). LOMG ESr:

calc' d for C24H30NZB2S: N6 (l\/HrH+) ound 480. 2 (MrH) . -0 20Synt hesi zed

from conmpound 27 accor di ng toth Agr ocedure for conpound 9, using
1- ( 3- br onD- 4- PYEHERZALHY CPmpewRs] 24iRsrerding taghe pracrte ferPingsnd @0@:@%) d:

3 47 (d 1J(L’Lé4~l 5,5- %’ir‘é‘?n)ethé(h%b -§i8xabbréian-2- yﬁbgnﬂ;?bymﬂid%@ (m 3H) 6. 82 g-g (3"

3H), 3 7§5(§1 NB"IE} 30@"’%’9& &C’M 72745%8%H)£ﬂ1 Iy 7 3% 77@4 @f‘nm‘él—ﬁ 30 @k')( m 2H),
0.97 £t, 534, (s 2H’) Zab'%ﬁ 2H5$LQ‘7‘54§5M5 §351H§ ﬂsfpsr 22 R N6 QBY), 51@(@ &M | - HE)
Found: 517.2 (MH). N2

1.54 (m, 2H), 099(t 3H J -7 H
LCMS-ESI™: cale'd for CosHaaN,02S: 494.6 (M+H"); Found: 494.1 (M+H).

NH,

;IH)@VO

10 Synthesized from compound 25 according to the procedure for compound A.
L: "TH-NMR: 300 MHz, (CDsOD) d: 8.22 (br s, 1H), 8.14 (s, 1H), 8.03 (m, 1H), 7.77 (m,
1H), 7.65 (m, 1H), 5.38 (s, 2H), 4.65 (br m, 2H), 4.51 (s, 2H), 3.54 (br m, 2H), 3.25 (br m,
2H), 2.20 (m, 2H), 2.04 (m, 2H), 1.87 {m, 2H), 1.54 (m, 2H), 1.01 (t, 3H, J=7 Hz).
LCMS-ESI™: calc'd for CasHsN,O,S: 480.6 (M+H™); Found: 480.1 (M+H).
15
NH,

Ao t\>—o7/©ﬂo

Synthesized from compound 24 according to the procedure for compound 9, using
1-(4-(4,4,5,5-tetramethyi-1,3,2-dioxaborolan-2-ylibenzyljpyrrolidine.
26: "H-NMR: 300 MHz, (CDCls) d: 7.80 (m, 3H), 7.38 (m, 2H), 5.42 (br s, 2H), 5.28 (s,
20 'ZH), 4.34 (m, 2H), 4.13 (s, 3H), 3.64 (s, 2H), 2.52 (m, 4H), 1.79 (m, 6H), 1.51 (m, 2H),
0.97 (m, 3H)}.
LCMS-ESI™: calc’d for CosMaaN;0,.S: 494.6 (M+HT); Found: 494.1 (M+H).
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-0 Synt hesi zed from conmpound 36 according to the procedure for conpound A
R 1H NVR 300 MHz, (CD30D) d: 7.49 (m 5H), 7.00 (d, 2H, J =8 Hz), 5.09
(s, 2H), wo=zG111a¢szs 2H), 4.37 (s, 2H), 4.13 (s, 3H), 3. 2CT(Uspo1BiF2808. 19 (m
2H), 2.17 (m 2H), 2.02 (m 2H), 1.83 (m 2H), 1.50 (m 2H), 0.97 (t, 3H,
J- 7 Hz). L.CVM5-ESI+: calc'd for C28H35N603: 503.6 (MtH+); Found: 503.1
(M+H).  15Synt hesi 2&d from conpound 27 according to the procedure for
conmpound 9, usin (4Nbrorno 2-fluorobenzyppyrrolidine. 37: 1H NVR 300

MHz, (CDCl3) d: 207§&o(m 7 5.30 (s, 2H), 5.14 (s, 2H), 4.31 (t, 2H,
J:?Hz)/A\J:O\@)SJ\ 7&@?1\; \59 (m 4H), 1.78 (m 6H), 1.50 (m
2H), 0.97 (t, 2H, J = § -BS171: calc'd for C28H34FN602: 505. 6
(M FH+) ; Found: 50511 (M- I NH2 NOO kr N Synt hesi zed
from conmpound 37 according to the é)r ocedure for conpound A. S: 1H NVMR 300

MHz, (CD3CD) &ynthegigedrirgrs compoqmd) 26 sccopdipdio te pmpdur@fgrzcc(rmounﬁ AH), 3.59
(br m 21438 ﬁdb;_%/tmz (%'EP %dzéié%ﬂHEg?éésﬁgzﬁz @?P’) oHl- £ (br m

2H), 1.50 (tor
C271- 132KNgb2: 4&‘9@!’@1 (M%?S SF@th?* 1R 2H33 h&lEl.li’ii)l\E 70 TrR2tRg2.04

5 (m, 2H), 1.87 {m, 2H}, 1.54 (m, 2H), 1.02 (t, 3H, J =7 Hz).
LCMS-ESI": calc’d for CpHaN,OLS: 480.6 (M+H"), Found: 480.2 (M+H).

NH2

10 Synthesized from compound 5 according to the procedure for compound 7, using
2-(4-(bromomethyl)phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane.
27: "H-NMR: 300 MHz, (CDCly): d: 7.74 (d, 2H, J= 8 Hz), 7.30 (d, 2H, J = 8 Hz), 5.28 (br
s, 2H), 5.11 (s, 2H), 4.30 (t, 2H, J= 7 Hz), 4.08 (s, 3H), 1.77 (m, 2H), 1.51 {m, 2H), 1.33
(s, 12H), 1.00 (1, 3H, /=7 Hz).

15 LCMS-ESI": calc'd for Cy3H33BNsO,: 454.3 (M+H); Found: 454.1 (M+H).

Br ™
D

To a solution of 5-bromopicolinaldehyde (558 mg, 3.00 mmo!) in MeOH {8 mL)
was added acetic acid (400 pl.), pyrrolidine (273 pl., 3.30 mmol), and sodium
20  triacetoxyborohydride (634 mg, 3.00 mmol). After 1.5 h, the reaction mixture was poured
onto a saturated solution of NH,Cl (15 mbL) and EtOAc {15 mL). The layers were
separated, and the aqueous layer was exfracted with EtOAc (15 mL). The combined
organic layers were washed with brine (20 mL), dried, filtered, and concentrated in vacuo

to give 510 mg of 28.
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Synt hesi zed from conpound 1 according to the procedure for conpound 2.
381H NVR: 300 MHz, (CDCI3) d: 7.88 (s, 1H), 5.62-5.65 (m 2H), 4.51 (t, J =
4.9 Hz, 2Wp,20t49g4-4.17 (m 1H), 3.77 (t, J = 4.6 Hz, 2PHr/US2014451882 3H),
1.66-2.11 (m 6H). LCM5-ESI+: calc'd for CL3HI9N503: 294.3 (M+H); Found:
294.0 (NH—l) NH2 NN\ | I Br THP 39 Synt hesi zed from corrpound 38 accor di ng
to the pRBCcEUNME: Boe Mtnfiddl: 4. 8.4560 1HLH KR, 1800 =NHz), (@Z)@isﬂ)Hd .78 (br
m2H) t : 4.18 (m 1H), 3.77 (t, J = 46Hz
ﬁz?%ﬁ 5 2H 23“5%5”%3 %F@T%W-I)MLCNS ESI +: calc' d for CL3HL8Br N503"
372 1 (mﬂwbs E%medbd B £ BNk 242 NHM Y \Faup Ve 1THR42.0 | (hoSynt bresiinged f r om
conpound; 38 @%COI’dI ng to the procedure for conpound 4. 40: 1H NMR 300 MHz,
(CDCl 3) d° B %44-5. 52 (m 2H), 4.47 (ix m 2H), 4.10-4.15 (m 4H), 3.66-3.77
(m 2¥), 3.45 (s, 3H), 1.56-1.76 (m 6H). LCVMB-ESI+: calc'd for O 4H21N504:
324. 1 (MrH+); Founq{]:;_EzSZS. 9 (M+H).

N
| S—0OMe
29 = O
WL
N

Synthesized from compound 27 according to the procedure for compound 8, using 28.
29: "H-NMR: 300 MHz, (CDCls): d: 8.75 (s, 1H), 7.81 (d, 1H, J = 8 Hz), 7.42-7.53 (m, 5H),
10 5.20 {br s, 2H), 5.15 (s, 2H), 4.32 ({, 2H, J = 7 Hz), 4.11 (s, 3H), 3.87 (s, 2H), 2.68 (m,
4H), 1.75-1.85 (m, 6H), 1.51 (m, 2H)}, 0.97 {t, 3H, J = 7 Hz).
LCMS-ESI™: cale'd for CprH3uN; O 488.6 (M+H™); Found: 488.1 (M+H).

NH,

/J\Jj: =0

\ —

15 Synthesized from compound 29 according to the procedure for compound A.
N: '"H-NMR: 300 MHz, (CD,0D) d: 9.14 (s, 1H), 8.59 (d, 1H, J = 8 Hz), 8.08 (d, 1H, J =8
Hz), 7.81 (d, 2H, J =8 Hz), 7.62 {d, 2H, J = 8 Hz), 5.15 (s, 2H), 4.81 (s, 2H), 4.56 (¢, 2H, J
=7 Hz), 3.73 (br m, 2H}, 3.22 (br m, 2H), 2.18 {br m, 4H), 1.82 (m, 2H), 1.50 (m, 2H),
0.98 (t, 3H, J= 7 Hz).

20 LCMS-ESI™: calc'd for CogHauN; O, 474.6 (M+H™); Found: 474.2 (M+H).

Br §\
@V@

Synthesized from 6-bromonicotinaldehyde according to the procedure for

compound 28.
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NH2 NN OV -- O NN H TFA 41 Synt hesized from conpound 40 according to the
procedure for conpound 5. 41: 1H NVR 300 MHz, (CDCI3) d: 4.66 (br m 2H),
4.21 (s, wH2011249@5(br m 2H), 3.44 (s, 3H). 5LCVG-ES. ealralsdoinos2802
C9H13N503: 240.1 (M+H1); Found: 240.0 (M+H). NH2 THP 42 Synt hesi zed
from conpound 1 according to the procedure for conmpound 2. LCVM5-ESr: calc'd
for Cl6H3aNSOSVR33a0 MHAKEDCT):): dF6BAds, BRAT S8 (M, ./ 16 HYHYT . B (ANIHCY 4B

Synt hesi C to the procedure for conpound 3.
CINE oy BT SO SRR, 38, ACERRR140 S (MeHH) - Found: 412.1 (MeH). 15
LCMS-ESI': calc'd for CipHy4BrNy: 242.1 (M+H*); Found: 241.1 [243.1] (M+H) - bromine

isotopes.

NH,
N SN

/“\):[: S—0OMe

/\/\O N N

31 \\Q@Q
N

Synthesized from compound 27 according to the procedure for compound 9, using 30.
31: "TH-NMR: 300 MHz, (CDCl:): d: 8.60 (s, 1H), 7.92 (d, 2H, J= 8 Hz), 7.81 (brd, 1HJ =
8 Hz), 7.66 (d, 1H, J =8 Hz), 7.42 (d, 2H, J= 8 Hz), 5.15 (br s, 4H), 4.32 {t, 2H, J = 7 Hz),
10 4.09 (s, 3H), 3.71 (s, 2H), 2.61 (m, 4H), 1.73-1.84 (m, 6H), 1.50 (m, 2H}, 0.97 {t, 3H, J=7
Hz).
LCMS-ESI"; calc'd for CorHaaN;Oy: 488.6 (M+H™); Found: 488.2 (M+H).

NH,

/k)\/E =0
o} o NO
“@@

15 Synthesized from compound 31 according to the procedure for compound A.
0: 'H-NMR: 300 MHz, (CD;0D) d: 9.20 (s, 1H), 8.94 (d, 1H, J= 8 Hz), 8.50 (d, 1H, /=8
Hz), 8.04 (d, 2H, J= 8 Hz), 7.74 (d, 2H, J= 8 Hz), 5.21 (s, 2H), 4.81 (s, 2H), 4.55(t, 2H, J
=7 Hz}, 3.68 {(br m, 2H), 3.31 (brm, 2H}, 2.25 (m, 2H), 2.10 (m, 2H), 1.82 {m, 2H), 1.49
(m, 2H), 0.98 (t, 3H, J= 7 Hz).

20 LCMS-ESI": calc'd for CpeHzaN;Os: 474.6 (M+H™); Found: 474.1 (M+H).

Y
s

32

Synthesized from 2-bromothiazole-4-carbaldehyde according to the procedure for

compound 28.
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NH2 O N N THP 44 Owe Synt hesi zed from conpound 43 according to the
procedure for conpound 4. LCVMS-ESI+: calc'd for CL7H26N504: 364. 4 (MrH+) ;
Found: 34M8020(1d#b§25 NH2 N Ove N H TFA 45 Synt hesi zed f Pomusempos2asd2 44
according to the procedure for conmpound 5. 45: 1HNVR 300 MHz, (CD30D) d:
4.33 (d, 2H, J =6 Hz), 4.16 (s, 3H), 3.98 (m 2H), 3.46(t, 21-1, J= 12
Hz), 2. 1B2(-NMR: 300 M 06Dk d: 147 (sn1HAH). 76 (sCRBY,EESHOHm, i )c1.80 fror 4H).

CLOHLBNS 033,280, 3.4 HG, - FRNGS: 28% Mg Mo Maby NV bromine

isotopes.

NH,

NN
oM
/\/\)E\/rs?_ °

O N
» ﬂ(s/
\
Nl/N/J

Synthesized from compound 27 according to the procedure for compound 9, using
32.
33: "H-NMR: 300 MHz, (CDCl;) d: 7.88 (d, 2H, J = 8 Hz), 7.37 (d, 2H, J = 8 Hz), 7.16 (d,
1H), 5.25 (br s, 2H), 5.12 (s, 2H), 4.30 (t, 2H, J = 7 Hz), 4.08 (s, 3H), 3.86 (s, 2H)}, 2.67
10 (m, 4H), 1.75-1.82 (m, 8H), 1.50 (m, 2H), 0.97 (t, 3H, J =7 Hz).
LCMS-ESI: calc’d for CasHaaN,0.8: 494.6 (M+H™); Found: 494.1 (M+H).

NH,

H
N)j:N
@]
/\/\O/l N/ N\/:

Synthesized from compound 33 according to the procedure for compound A.
15 P: 'H-NMR: 300 MHz, (CD;0D) d: 8.01 (d, 2H, J = 8 Hz), 7.82 (s, 1H), 7.54 (d, 2H, J= 8
Hz), 5.11 (s, 2H), 4.54 (m, 4H), 3.64 (m, 2H), 3.33 (s, 2H), 2.19 (m, 2H), 2.06 (m, 2H),
1.80 (m, 2H), 1.49 (m, 2H), 0.97 (t, 3H, /=7 Hz).
LCMS-ESI™: calc’'d for CaqHioN7O2S: 480.6 (M+H™); Found: 480.1 (M+H).

BFYS
I
N\/}M‘\N
20 34 Q
Synthesized from 2-bromothiazole-5-carbaldehyde according to the procedure for

compound 28.
34: 'H-NMR: 300 MHz, (CDCl5): d: 7.38 (s, 1H), 3.79 (s, 2H), 2.56 (m, 4H), 1.80 (m, 4H).
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, 0" 46
conpound

d:7.03-7.

Hz, 2H),

u5|ng 1-
1H N
4 6 Hz,
(br m 2
2H). 20L

Synt hesi zed from
1-1H NWR 00

2H), 4.4
m 2H),

10

15

20

Synt hesi zed from conpound 40 according to the procedure for

7, using 4-iodobenzyl brom de. 1046: 1H NVR 300 WMHz, (CDCl3)

W0 20my0424d5, 7.24-7.06 (m 2H), 5.03 (s, 21-1), p¢TAB2¢10/05280% 4.9

4.09 (s, 3H), 3.75 (t, J = 4.9 Hz, 2H), 3.43 (s, 3H). LCVB-ES1+:
calc'd for CL8HI8N503: 456.0 (M+H+); Found: 456.0 (MrH). NH2 Ove 47
15Synt he$CMSHESI oealcd faydushie:BaB- S G848 2dMgl 'k & ouhe: 7L B0k (Wor) < brepgomd 9,

ﬁ%&% 4, 5 5-tetranmet hyl - 1, 3, 2- di oxabor ol an- 2- Abenzy) pyrrol i di ne.
80’ (CD30D) d: 7.77-7.43 (m 8H), 5.23 (s, 2H), 4.59 (t,
444 (s 2H), 4.18 (s, 3H), 3.76 (t, J = 4.6 Hz, 2H), 3.52
H) 340( 3H, 3.24 (br m 2H), 2.20 (br m 2H), 2.02 (br m
CMS- ES1+: a c'd for C27H32N603: 489.6 (MtH+); Found: 489.2 (M+H).
mo d 47 according to the procedure for conpound A.
8 771754(m 8H), 5.09 (s, 2H), 4.67 (br m
(s, (b 3.53 (br m 2H), 3.40 (s, 3H), 3.24 (br

2.19 (br m352H) f\@

Synthesized from compound 27 according to the procedure for compound 9, using
34,
35: "H-NMR: 300 MHz, (CDCl;) d: 7.85 (d, 2H, J = 8 Hz), 7.63 (s, 1H), 7.37 (d, 2H, J= 8
Hz), 5.20 (br s, 2H), 5.12 (s, 2H), 4.30 (1, 2H, J =7 Hz), 4.09 (s, 3H)}, 3.86 (s, 2H), 2.60
(m, 4H), 1.75-1.81 {m, 6H), 1.50 {m, 2H), 0.96 (t, 3H, J=7 Hz).
LCMS-ESI™: calc'd for CysHuN;O,S: 494.6 (M+H™); Found: 494.1 (M+H).

NH,

/\/\Q )j:>:0
L@%j\o

Synthesized from compound 35 according 1o the procedure for compound A.
Q: "H-NMR: 300 MHz, (CD;0D) d: 8.15 (br s, 1H), 7.98 (br m, 2H), 7.58 (br m, 2H), 5.12
(br s, 2H), 4.80 (br s, 2H), 4.54 (br m, 2H), 3.64 (m, 2H), 3.29 (m, 2H), 2.22 {(m, 2H), 2.07
{m, 2H), 1.80 (m, 2H), 1.48 (m, 2H), 0.98 {br t, 3H, J = 7 Hz).
LCMS-ESI": calc'd for CpHagN,0-S: 480.6 (M+H"); Found: 480.2 (M+H).

NH,

\>—OMe Q

Synthesized from compound 27 according to the procedure for compound 9, using

1-{3-bromo-4-methoxybenzypyrrolidine.
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LCVMS-ES: calc'd for C26H30N603: 475.6 (M+rH+); Found: 475.2 (MH).

Synt hesi zed from conpound 46 according to the procedure for conpound 9,
usi ng 1- (Wo(4114049825-t et ranet hy1-1, 3, 2- di oxabor ol an- 2- Abeazx)spynnsisnzii ne.
48: 1H- NVR 300 MHz, (CD30D) d: 7.75-7.43 (m 8H), 5.23 (s 2H), 4.59 (br
m 2H), 4.42 10(s, 2H) 4.18 (s, 3H), 3.76 (br m 2H), 3.52 (br m 2H),
3.32 (s, 38HH-NBR2309 NH—iZniCEZ@I)) d2720 (@btH.d = 8Hz), 230, (lHnL Jrﬁ821ED 7.26CNVB- ESr :
calc'd f 7 u 4 2 I
Tasynt hell708) FPam CatoLO ke SLCbrdr tt & heof Satire Faf omound A
U 1H NVES, 38008. R8s, SHER3SME. 3H). 2533‘m745fl 1(?ﬁ(n8r6)H) B510m (&) 2y, t@H64 (t, J
-42H252|—% 4.43 (s, 2H),3.76 (t, J = 4.2 Hz, 2H), 3.53 (br m 2H), 3.38
(s, 3H) ’3 (br m 2H), 2.20 (br m 2H), 2.04 (br m 2H). LCMS-ES: calc'd
for C@GHBGN@SSi 4<7cﬁc<$fo(rl(llts}%)f\ie(l§oiﬂ7d6 (M7 ):LFL(HWI—#?W 20\V+H). Synt hesi zed
from conpound 46 according to the procedure for conpound 9, using
1-(1-(4-(4,4,5 5-tetrarnethyl-1, 3, 2-di oxabor ol an- 2- Aphenyl ) et hyr) pyrrolidin
e. 49: 1H-NIVR S(D%M—Iz (CD30D) d: 7.73-7.43 (m 8H), 5.23 (s, 2H), 4.59

(br m 2H) , 1H), 4.18 (br m 3H), 3.76 (br m 4H), 3.40 (s,

3H), 3.09 (br 2):9@ (br m 4H), 1.75 (br m 3H). LCMS-ES1+: calc'd

for CZSI—BAfN@QG\ M+H+) ;. Found: ;ﬁj};) (MrHt) . Synt hesi zed from
f

conmpound 49 accordl ng t\o r conpound A V. 1H NVR 300 M-z,
(CD30D) d: 7.74-7.48 (m 8 , 4.64 (t, J = 4.2 Hz, 2H) , 4.42
- 4.45 (m 1H), 3.82-3.74 (m 4 3.38 (s, 3H), 3.02-3.11 (m 2H),
2.06-2.20 10(m 4H), 1.77 (d~ 6.9 Hz, 3H).

Synthesized from compound 36 according to the procedure for compound A.
R: 'H-NMR: 300 MHz, (CD;0D) d: 7.49 (m, 5H), 7.00 (d, 2H, J = 8 Hz), 5.00 (s, 2H), 4.57
10 (m, 2H), 4.37 (s, 2H), 4.13 (s, 3H), 3.47 (m, 2H), 3.19 (m, 2H), 2.17 {m, 2H)}, 2.02 (m, 2H),
1.83 {(m, 2H), 1.50 (m, 2H), 0.97 {1, 3H, J = 7 Hz).
LCMS-ESI™: calc'd for CogHasNgOs: 503.6 (M+H"); Found: 503.1 (M+H).

NH,

15 Synthesized from compound 27 according to the procedure for compound 9, using
1-(4-bromo-2-fiuorobenzyl)pyrrolidine.
37: "H-NMR: 300 MHz, (CDCls) d: 7.20-7.51 (m, 7TH), 5.30 (s, 2H), 5.14 (s, 2H}, 4.31 (1,
2H, J =7 Hz) 4.10 (s, 3H), 3.72 (s, 2H), 2.59 (m, 4H), 1.78 {m, 6H), 1.50 (m, 2H), 0.97 (t,
2H, J =7 Hz).

20  LCMS-ESI": calc'd for CpgHssFNgOs: 505.6 (M+H™); Found: 505.1 (M+H).

NH,

/L)\/[ =0 F
O
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LCVS-ESI +: calc'd for C27H32N603: 489.6 (MtFr); Found: 489.0 (M-H+).

Synt hesi zed from conpound 46 according to the procedure for conpound 9,

usi ng 15Iw020(140449825, 5-tetra nmethyl -1, 3, 2-di oxa PCT/US2010/052802

bor ol an- 2-yQbenzyppi peri di ne. 50: 1H NVR 300 MHz, (CD30D) d: 7.76-7.46 (m
8H), 5.23 (s, 2H), 4.60 (br s, 2H) , 4.35 (br s, 2H), 4.19 (bra, 3H), 3.77
(br m 2H), 3S4mhe$jzedrﬁror2|eb>mp3umb3'(sccomi+)g tozthesrqc:bﬁurmfomqynpounda‘l 92 (m

f 2 (MrH+)
20 NHZCN§ &ﬁq& esl zééePFéan?ygﬂwggﬁ? %%@cor drng t)zo 't he rocgabr e(for :
corrpound3,&9 (b, Z*H‘} RIVR: (bBOO2INK2, 21((6118\0@)4) @.087(b8 8w 2H501 E((hﬁbrm-lﬁl‘i ).5.30 (s,

46 : 7 (s, 2H), 3.76 (br m 2H), 3.46-3,50 (m 2
3 38 %wzﬁ%éﬁbr&%ﬁ ( , T)?g 1, 97((m 6H).H)L CVB- ES1+: (calc gbfor

CZ?HB@NGDGMS&BS{ ﬁcaﬂmmﬁmfﬁfﬁm&’z 489 M{HMkHRIuNd: 491.2 ( (M8ynt hesi zed from
conpound 46 according to the procedure for conpound 9, using
4-(4-(4,4,5,5-tetramet hyl-1, 3, 2- di oxabor ol an- 2- yCbenzy1) nor phol i ne. 51:
1H NVR 300 WMHz, ( OD) d: 7.76-7.44 (m 8H), 5.23 (s, 2H), 4.62 (br m
21-1) , 104, 41(sN N 4.19 (s, 3H), 4.03 (br m 2H), 3.77 (br m 4H),
3.31-3.41 (m 7H) ESI +: calc'd for C27H32N604: 505,6 (M+rH+); Found:
505.2 ( K{H

38
Synthesized from compound 1 according to the procedure for compound 2.
38'H-NMR: 300 MHz, (CDCl,) d: 7.88 (s, 1H), 5.62-5.65 (m, 2H), 4.51 (1, J = 4.9 Hz, 2H),
10 4.14-417 {m, 1H), 3.77 {t, J = 4.6 Hz, 2H), 3.44 (s, 3H), 1.66-2.11 {m, 6H).
LCMS-ESI": calc'd for CqsH1gNsOs: 204.3 (M+H™); Found: 294.0 {M+H).

N,

NN
i \>—Br
THP
39

Synthesized from compound 38 according to the procedure for compound 3.
15 39 'H-NMR: 300 MHz, (CDCls) d: 5.78 (br m, 2H), 4.49 (t, J = 4.9 Hz, 2H), 4.14-4.18 (m,
1H), 3.77 (t, J = 4.6 Hz, 2H), 3.44 (s, 3H), 1.60-1.83 (m, 6H).
LCMS-ESI™: calc'd for CysHgBrNsOs: 372.1 (M+H"); Found: 371.8 (M+H).

NH,

N
S—OMe
/O\/\O*N/ N
THP
40
20 Synthesized from compound 39 according to the procedure for compound 4.
40: "H-NMR: 300 MHz, (CDCls) d: 5.44-5.52 (m, 2H), 4.47 (br m, 2H), 4.10-4.15 (m, 4H),
3.66-3.77 {m, 2H), 3.45 (s, 3H), 1.56-1.76 (m, 6H).

LCMS-ESI™: caic'd for C1H24NsO,4: 324.1 (M+H™); Found: 323.9 (M+H).
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Synt hesi zed from conpound 51 according to the procedure for conpound A
15X: 1H-NWVR 300 MHz, (CD300) d: 7.76-7.51 (m 8H), 5.10 (s, 2H), 4.64 (br
m 2H) , wo2B11(wE9s22H), 4.08-4.03 (m 2H), 3.84-3.76 (m PETABRO1085382 (S,
3H), 3.30-3.21 (m 4H). L.CM5- ES1+: calc'd for C26H30N604: 491.6 (M+1-);
Found: 491.1 (MtH+). 20Synt hesi zed from conpound 46 according to the
procedure for conmpdiiad 9, using

4-(3-(4,4,5,5-tet yl-1, 3, 2-di oxaborol an- 2-yl ) benzyl ) nor phol i ne. 52:
IHNNIR 300 MHz,)i (CP30P)}ostie 7.78-7.44 (m 8H), 5.23 (s, 2H), 4.61 (t, J =
4.4 Hz, 248~ s~ oK), 4.19 (s, 3H), 4.03 (br m 2H), 3.78-3.75 (m 4H),
3.40 (s, 3H), 3.30-3.21 (BFAmM 4H). LCVS-ES: cal ed for C27H32N604: 505, 6

(M1-1-1); Found: §35 2 (MI-H+H). Synt hesi zed from conpound 52

according to gh ﬂh@ésmaoﬁgbum&bﬁﬁhnﬁg to\fhe ydcwﬁe f&QQ;nMdZmd GCDBOD) d:
787752(m8%§ &é I—% 85”(' I-% é S
4.06- 4. 8% HM 00@’”#@ DEk) ¢nf-60 (4 3"2'@84(2§,S=3:ﬂ1j); 33940 m. 37). (ot G%]
104H), LENB-ESL: calc'd for C26H30N604: 491.6 (MrH+); Found: 491.2
(ML) | s, PRl A L AT S OTRR AR rBSSP b Ry he Procedure for
151-(3-(4,4,5,5-tetranet hyi -1, 3, 2-di oxabor ol an- 2-yi ) benzyl) - 4- et hyl pi peraz
ine. 53: 11-1-NWVR 300 MHz, (CD30D) d: 7.64-7.39 (m 8H), 5.23 (s, 2H),
4.63-4.65 (m 2H), H20 (s, 3H, 3.91 (s, 2H), 3.76 (br m 2H), 3.31-3.40
(m 11H), 2.88 (sy N LCMS- ESI +: calc'd for C28H35N703: 518.6 (MrHt);
Found: 518,3 (M Fi-1:). YNH2 20

0" N R

O
42

Synthesized from compound 1 according to the procedure for compound 2.
LCMS-ESI™: calc’d for CigHpaNsOy: 334.4 (M+H™); Found: 334.1 (M+H).
10
NH,

)\J\/E ‘>'Br

Synthesized from compound 42 according o the procedure for compound 3.
LCMS-ESI™: calc'd for CigHasBrNsO3: 413.3 (M+H"); Found: 412.1 (M+H).

NH,

N7 SN
)E\ _ N>-OMe
@/\O N" Thp
44

Synthesized from compound 43 according to the procedure for compound 4.
LCMS-ESI": calc'd for Ci7Hz6NsQ4: 364.4 (M+H™); Found: 346.2 (M+H).

15

NH,

N
\>—0Me

N AN
i
o)\N/ N
! . TFA
45
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Synt hesi zed from conpound 53 according to the procedure for conpound A
1H NVR. 300 MHz, (00300) d: 7.74-7.52 (m 8H), 5.10 (s, 2H), 4.66 (t, J =
4.5 Hz, 2P, 200/@ER26s, 2H), 3.78-3.65 (m 10H), 3.38 (s, P8HUS2B0032805, 3H).
WO 2011/ 049825PCT/ US2010/ 052802 LCVS- ES1+: calc'd for C27H33N703: 504. 6
(MrH+) ; Found: 504.3 (MrH+). NH2 NN Li \2-OMe 54 Cl Synt hesi zed
f r om conpound Sytthaginst fdbmgompotitbdhacoatng © the pravedwedordsofpousd Ag

Lot 7CL b1 SOHMR, SR G DR B Y s i F TR B e 8. 2
Egin;hem 28 (1. anﬂcdlﬁiMnMMma&idbﬁcYSr(gw £0)) tMTbncﬂi*édure fg:]zcomr)?(ljlnfld?ne
oo "I NEREESTY 5"‘%&%{@’%@ Bf]yiﬁa%%a“}%g o %é)d Fhugal? (s, Apy 4.48 (br

m 2Hp, 4.26 (s, 2H), 4.15 (s, 3H), 372366(m 4H) , 336(s 3H), 2. 87
(br m 2H), 2.11 ( ,m LCVS- ES1+: cal ed for C27H31CLIN603: 523.0 (MtH+);
Found: 523.2 (MF

A\
O\/\ /I\ >~OM@

Synthesized from compound 4¢ according to the procedure for compound 7, using
4-iodobenzyl bromide.
10 46: "H-NMR: 300 MHz, (CDCl;) d:7.03-7.62 (m, 2H), 7.24-7.06 {m, 2H), 5.03 (s, 2H), 4.46
(t, J = 4.9 Hz, 2H), 4.09 (s, 3H), 3.75 {t, J = 4.9 Hz, 2H), 3.43 (s, 3H).
LCMS-ESI™: calc’d for CyghisNsOa: 456.0 (M+H"); Found: 456.0 (M+H).

NH,
AN
O\/\ >——OMe
’ 1 o8 )
15 Synthesized from compound 48 according to the procedure for compound 8, using

1-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyi)pyrroiidine.
47: "H-NMR: 300 MHz, (CD;0D) d: 7.77-7.43 {m, 8H), 5.23 (s, 2H), 4.59 (t, J = 4.6 Hz,
2H), 4.44 (s, 2H), 4.18 (s, 3H), 3.76 (t, J = 4.6 Hz, 2H), 3.52 (br m, 2H), 3.40 (s, 3H), 3.24
{br m, 2H), 2.20 (br m, 2H}, 2.02 (br m, 2H).

20  LCMS-ESI": caic’d for CyrH3N;O4: 489.6 (M+H™); Found: 489.2 {M+H).

Nk,

A)I *—O Q

Synthesized from compound 47 according to the procedure for compound A,
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NH2 N O NN AA C Synt hesi zed from conpound 55 according to the
procedure for conpound A AA: 1H NVR 300 MHz, (CD30D) d: 7.74-7.54 (m
71-1), 5.0 2081/042445, 4.43 (br m 2H), 3.63-3.51 (m 6H) PC3/U3401055288H) ,
3.20-3.23 (m 2H), 2.20 (br m 2H), 2.03 (br m 2H) LCV5- ES1+: calc'd for
C26H29CI N603 509. 2 (M+H+); Found: 509.1 (MtH+). Synt hesi zed

fr om confiouRs B8z, dCﬁ@ODbd‘t ﬁé&?riﬁ:@td@ﬂ'é $.69 %@hﬁdﬂ@lﬂ (g m, Qﬁi) niy46(s,

Tk 350 %@3?{513% %}fﬁ'f%‘% (o) g oty gD %”?”&?-?ﬁ

4.50 (1, (52, 5 H, . 4.25 (s, 416(s 3H), 369(P-?f4w,
027H3(180I hég% E§i+8(%&)<'(§){\/l+§i5i—%o ?jﬂsl%é\gh}mm%ﬁ g Ifﬁant hggl ged f(r)(r)m
conpo¥nd 56 according to the procedure for conmpound A AB1H NVR 300 Mz,
(CD30D) d: 7.72-7. ﬁgé(m 7H), 5.25 (s, 2H), 4.45 (br m 2H), 4.42 (s, 2H),

3.62 (br m 2H), br m 2H), 3.32 (s, 3H), 3.20-3.23 (m 2H), 2.20 (br
m 2H), 2.04 (br NA™> >_LCMS ESI +: calc'd for C26H29CLNGO3: 509.2 (MrH+);

Found: 5991\LN§¥£LN NEYeN N

® ;@

Synthesized from compound 46 according to the procedure for compound 9, using
1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)pyrrolidine.
48: "H-NMR: 300 MHz, (CD;0D)} d: 7.75-7.43 (m, 8H), 5.23 (s, 2H), 4.59 (br m, 2H), 4.42
10 (s, 2H), 4.18 (s, 3H), 3.76 (br m, 2H), 3.52 {(br m, 2H), 3.32 (s, 3H}, 3.24 (br m, 2H), 2.20
{brm, 2H), 2.02 (br m, 2H).
LCMS-ESI™: calc'd for CorHaaNgOa: 489.6 (M+H™); Found: 489.2 (M+H).

NH,

)\ﬁ =0
@

15 Synthesized from compound 48 according o the procedure for compound A
U: "H-NMR: 300 MHz, (CD;0D)d: 7.73-7.51 {m, 8H), 5.10 (s, 2H), 4.64 (, J = 4.2 Hz,
2H), 4.43 (s, 2H),3.76 (1, J = 4.2 Hz, 2H), 3.53 (br m, 2H), 3.38 (s, 3H), 3.24 {br m, 2H),
2.20 (br m, 2H), 2.04 (br m, 2H).

LCMS-ESI™: calc’d for CosHagNgO5: 475.6 (M+H™); Found: 475.1 (M+H).

20

Synthesized from compound 46 accerding to the procedure for compound 9, using

1-(1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaboroian-2-yt)phenyl)ethyl)pyrrolidine.
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57 Synt hesi zed from conpound 40 according to the procedure for
conpound 7, using

2- (4- ( br ovormetioabg2phenyi ) -4, 4, 5, 5-t et ranet hyl - 1, 3, 2- di orabarsedians2so2  57:
1H—NI\/R300M—Iz(CDCI3)d 775(dJ 3.6 Hz, 2H) 730(dJ 3.6 Hz,

2H), 5.10 20(s, 2H), 4.47 (t % é 3, 3,75 (t, J =
4.5 Hz, 4%)'H- ISMEGSQ%MFGFQCDBPDM (7573 izlﬂ)(m B 9@3@ 2 &9d0F Br 2P 2 H30BNG05:
456.3 ( 0 5 / P 1440 NH2
o R b B e o B e e e o
conpoundg A4Hysh. Ay(bgon, 38%8: 1H- NVR 300 MHz, (CD30D) d: 8.76 (s, 1H),

8. 05 7.9¢ FOSJ 365[{339 @J.—j)[ 4.64(t, J = 3.9

o Lﬁ(@ E?iH)caYc %rtd%-iéﬁﬁag%éb"@(r\ﬁ% n 3 (084, AN
4H) , 5"8 39 (s, 3H) 2.20 (br m 2H), 2.06 (br m 2H) LCVS- ES14: calc'd for
C26H31N703: 490.6 (W -0; Found: 490.1 (Mr1l'). NH2 iH N----"N O -(30LNN AC

)\)I =0
,Q

Synthesized from compound 49 according to the procedure for compound A
V: 'H-NMR: 300 MHz, (CD,0D) d: 7.74-7.46 (m, 8H), 5.10 (s, 2H), 4.64 (t, J = 4.2 Hz,
2H), 4.42 — 4.45 (m, 1H), 3.82-3.74 {m, 4H), 3.38 (s, 3H), 3.02-3.11 (m, 2H), 2.06-2.20
10 (m, 4H), 1.77 (d, J = 6.9 Hz, 3H).
LCMS-ESI: calc'd for CorH3NgOs: 489.6 (M+H™); Found: 488.0 (M+H").

NH,

S—0OMe
/O >_

WD

Synthesized from compound 46 according to the procedure for compound 8, using
15 1-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)piperidine.
50: "H-NMR: 300 MHz, (CD;0D) d: 7.76-7.46 (m, 8H), 5.23 (s, 2H), 4.60 (br s, 2H), 4.35
(brs, 2H), 4.19 (brs, 3H), 3.77 (br m, 2H), 3.47 (br m, 2H), 3.40 (s, 3H), 2.98 (br m, 2H),
1.72-1.92 (m, 6H).
LCMS-ESI™: calc'd for CagHzNeO5: 503.6 (M+H"); Found: 503.2 (M+H").
20
NH,

t L,
O

Synthesized from compound 50 according to the procedure for compound A.
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10N Synt hesi zed from conpound 58 according to the procedure for
conpound A. AC. 1H-NVR 300 MHz, (CD30D) d: 9.11 (s, 1H), 8.76 (d, J = 4.2
Hz, 1H), W02011(d9823 = 4.2 Hz, 1 H), 8.03 (d, J = 3.9 Hzpcz/udpoio/ms8a2 (dd, J

3.9 Hz, 2 H, 5.20 (s, 2 H, 4.70 (s, 2H, 467(br m 2H), 3.76 (br m
2H) 3. 66- 3. 57 (m 4H), 3.39 (s, 3H), 2.24-2.22 (m 2H), 152.09 (br m 2H).
LCVB- ESI W: "dalMRd360MHZ2ESHRORT 03 :7.8676 56 (NBH), Arl)D;(s Fitind-66 4mem 12H)M#AHE) .

24ing 209528 %WW%&E&?W &880 B R A% 13 2

9,
3.9
Hz, 1H)6F7'1)69(dJ 4.0 Hz, ,755748(m 2H) 721(dJ 4.0 Hz,

78-3.70 (m 6H),
3 39 (s égt‘—“& Egi %?%f"@%ﬁg@dww”# cale d4§!ﬁ U@%Hsm?os 490. 6
(M1-41"); Found: 490.1 (M+rH+). NH2 NLN 00 AD Synthesi zed from conpound
59 according to th%pr ocedure for corrpound A. 5 AD: 1H NVR 300 MHz,
(CD30D) d: 901(sj°; 8.30 (d, J = 3.9 Hz, 1H), 7.78-7.33 (m 2 H),
765759(m2H)N (d, J = 3.6 Hz, 1H), 5.14 (s, 2 H), 4.68 (br m
4H), 3.75-3 58 (nf. OMs (s, 3H), 2.16 (bm 4H). LCVB-ESr: caled for
C26I—|31N70/3 476 5 Nw nd: 476. (T FH+). NH2 N N

N

Synthesized from compound 46 according to the procedure for compound 8, using
4-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yhbenzylymorpholine.
51: "H-NMR: 300 MHz, (CDs0D) d: 7.76-7.44 {m, 8H), 5.23 (s, 2H), 4.62 (br m, 2H) ,
10 4.41 (s, 2H), 4.19 (s, 3H), 4.03 (br m, 2H), 3.77 (br m, 4H), 3.31-3.41 (m, 7H).
LCMS-ESI™: calc'd for CorH3NgOy4: 505.6 (M+H"); Found: 505.2 (M+H™).

Synthesized from compound 51 according to the procedure for compound A.
15 X: 'TH-NMR: 300 MHz, (CD;0D) d: 7.76-7.51 (m, 8H), 5.10 (s, 2H), 4.64 (br m, 2H) , 4.42
(s, 2H), 4.08-4.03 (m, 2H), 3.84-3.76 (m, 4H), 3.38 (s, 3H), 3.30-3.21 (m, 4H). LCMS-
ESI™: calc'd for CpgHagNgOs: 491.6 (M+H™); Found: 481.1 (M+H").

|

52 \\/O

20 Synthesized from compound 46 according to the procedure for compound 9, using

4-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl\benzylymorpholine.
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60 Owve

10 Synt hesi zed from conpound 57 according to the procedure f

or

conpound 9, using 3-brono-6-ethyl-5,6,7,8-tetrahydro-1, 6-napht hyri di ne.
60: 1H NMWRO 280004H447 (CD30D) d: 8.78 (s, 1H), 7.96 (s, PHr/USZ016/0518d2

3.9 Hz,
(s, 3H),

ar), 1.482(

(MtH) ;
pr ocedur e
8 30 (s,
4.
3 08 (br

2H) 7.48 (d, J = 3.9 Hz, 2H), 5.23 (s, 2H),456(bm 2H)
3.75 (bm 2 H), 3.54- 153.44 (m 4H), 3.39 (s, , 3.08 (br

P8 O B AR S

J =
4. 17
m

H-INMR: SOQ’NE*ZI—MJD@DJ)O' 1OWBARSMBHE A 23 @, i, 4@2 HIF N#G8: 490. 6

o the

(e, 4H). 74 (d, J = 4.0 Hz, 7.60 (d, J = 3.9 Hz, 513(5

%N@E&m ca@é’%fo %zg-ﬁé{\ﬁ @'475625.%&1\%&% fﬁ&%dv%d]éz MLH*‘}H) 3 39 (s,

2011/949825PCT/ US2010/ 052802 LCMS- ES1+: calc'd for C25H29N703: 476.5

(MFL1+);

10

15

20

Found: 47642 (MrH+). NH2 NN OMe N N

ot t -
OO

Synthesized from compound 52 according to the procedure for compound A.
Y: "H-NMR: 300 MHz, (CD;0D) d: 7.87-7.52 (m, 8H), 5.10 (s, 2H). 4.85 (t, J = 4.5 Hz,
2H), 4.45 (s, 2H), 4.06- 4.03 (m, 2H), 3.80-3.75 (m, 4H), 3.38 (s, 3H), 3.30-3.21 (brm,
4H).
LCMS-ESI": calc'd for CygHagNgO4: 481.6 (M+H™); Found: 491.2 (M+H™).

A\
0\/\0)\ >—C)Me

s« Oy

Synthesized from compound 46 according to the procedure for compound 9, using
1-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-ylbenzyl)-4-methyipiperazine.
53: 'H-NMR: 300 MHz, (CD;0D) d: 7.64-7.39 {m, 8H), 5.23 (s, 2H), 4.63-4.65 (m, 2H),
4.20 (s, 3H), 3.91 (s, 2H), 3.76 (br m, 2H), 3.31-3.40 (m, 11H), 2.88 (s, 3H).
LCMS-ESI™: calc'd for CoeHasN,O4: 518.6 (M+H™); Found: 518.3 (M+H").

NH,

t -
W e

Synthesized from compound 53 according fo the procedure for compound A.
Z: "H-NMR: 300 MHz, (CD,0OD) d: 7.74-7.52 (m, 8H), 5.10 (s, 2H), 4.66 (t, J = 4.5 Hz,
2H), 4.53 (s, 2H), 3.78-3.65 (m, 10H), 3.38 (s, 3H), 3.01 (s, 3H).
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Synt hesi zed from conpound 40 according to the procedure for conpound 7,

g 52-brono-5-(brononet hyppyridine. 61: 1HNVR 300 MHz, (CDCl 3) d:
(s, Wwbo11/048857. 41 (m 2H), 5.17 (br s, 2H, NH2) , BCOAISe®ip/02id)2 4. 46

J =4.8 H, 2 H, 4.10 (s, 3H), 3.76 (t, J 4.9 Hz, 2 H), 3.44 (s,
LCVS-ESI: cal ed for C15H17Br Ne0O3: 409.0 (NHFD Found 409. 0 ( MtH+) .

NH2 NOVe LOMS-B8!"6ic'd for CzMad@‘:&htWSﬁﬁ\éﬁ'ff),rmndoﬁ%@lﬂ‘dﬂﬁj) according to the

usin
8.42
(t,
3H) .

proc

1- (4-

62:
7.84
4.6
4H) ,
490.
t he
1H),
5.32

4H) ,

edure for conpound 9, using
(4,4,5,5-tetranmet hyl- 1, 3, 2- di oxabor ol an- 2-yi ) benzyppyrrolidi ne.
1H NVR: 300

(m 2 Hz, 2HLAJ7.48 (d, J = 4.2 Hz, 2H), 5.21 (s, 2 H), 4.46 (t,
Hz, 2H), 4.1 ‘(S 3-Hpme3. 74- 153.72 (m 4H), 3.40 (s, 3H), 2.63
1. 84-€hAT™ -ESr:,Icalc'd for C261131 NTO3: 490.6 (M+H+);

1 (MEH+) . NH2 NNI)o 0
procedure for &bnpound

AF  Synt hesi zed from conpound 62 accor di

Ho(CD30D) d: 8.64 (s, 1H), 7.93 (d, J = 4.2 Hz, 2H),

J =
(bm
Found:
ng to

20 AF: 1H-NVR 300 MHz, (CD30D) d: 8.97 (s,

8.60 (br m 1H), 836 brmlH) 802(brm2H) 7.85 (br m 2H),

(s, 2 H, 4.69 (br m 2H), 4.53 (s 3.78 (br m 2H), 3.57
3.40 (s, Synfesizechivon spmgpur40 a@ocyhnq @rthmproz:ﬁsiuretf@\@m@umd Tceding

C25H2N7 Q3brofithhetng M- EHibro-EQ43BenAAE: 1 (MF11").

54: LCMS-ESI™: calc’'d for CygHi7CINgO3: 490.0 (M+H™); Found: 490.0 (M+H").

NH,

NN

o ()
/O\/\O)\N/ N

55 O QN/\[

Cl
Synthesized from compound 54 according to the procedure for compound 9, using
10 1-(3-(4,4,55-4etramethyl-1,3,2-dioxaborolan-2-yl}benzyt)pyrrolidine.
55. "H-NMR: 300 MHz, (CDCl5) d: 7.75-7.30 (m, 7H), 5.30 (s, 2H), 4.48 {br m, 2H), 4.26
(s, 2H), 4.15 (s, 3H), 3.72-3.66 (m, 4H), 3.36 (s, 3H), 2.87 (brm, 2H), 2.11 (br m, 4H).
LCMS-ESI™; calc'd for CarH3 CINgO4: 523.0 (M+H™); Found: 523.2 (M+H").

/k)\/[ >:0

N
AA O

15 Ci
Synthesized from compound 55 according to the procedure for compound A

AA: "H-NMR: 300 MHz, (CD,0D) d: 7.74-7.54 (m, 7H), 5.23 (s, 2H), 4.43 (br m, 2H),
3.63-3.51 (m, 6H), 3.34 (s, 3H}, 3.20-3.23 (m, 2H), 2.20 (br m, 2H), 2.03 (br m, 2H).
LCMS-ESI™: calc’d for CogHzeCINgOa: 509.2 (M+H"); Found: 509.1 (M+H").

20

74

(br m

d for



Synt hesi zed from conpound 61 according to the procedure for conpound 9,
using 1-(3-(4,4,5,5-tetranethyl-1, 3, 2-di oxabor ol an- 2- Abenzyppyrrol i di ne.
563: 1H NVB:2080R98¢sz, (CD30D) d: 8.69 (s, 1H), 7.97-7.42Ctms2@oi52805. 15 (s,
2 H, 4.48 (br m 2H), 4.13 (s, 3 H, 3.79 (br m 4H), 3.46 (s, 3H), 2.70
(br m 4H), 1.87 (br m 4H). LCMS-ES1+: calc'd for C26H31N703: 490.6 (MH);
Found: 490.2 (MrH4NHzNH2 O N AG 0 Synt hesi zed from conpound 63

Q nmpound A. AG 'H NVR 300 MHz, (CD30D) d:
8.99 (s, 1H), 8.6¢ (pr “momsl) 42 (br m 1H), 8.29 (s, 1H), 8.07 (br m
IF-1), 787779 . 34 2 H, 4.70 (br m 2H), 4.55 (s, 2H),
3.79 (br m 2H), 3. 4H) 3.40 (s, 3H), 2.22 (br m 2H), 2.07 (br
m 2H). LCVS-ESL: ¢alc'd ¥ C25H291\ 1703: 476.5 (M+l1l-1); Found: 476.2
(MtHH) . 15 NH2 Owe €l Synt hesi zed from corrpound 40 according to
t he procedure for conpound 7, usjin 1-%}3{ormrret F/ﬁ -chl or o- odobenzene.
64: LCVB- ES1+SVRiapeized f5p cergqunti3AReds g%beér% g for CIQHIPHH“ ogRIeP

(MrH+) 1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl}benzyl)pyrrolidine.
56: 'H-NMR: 300 MHz, (CDCl3) d: 7.51-7.42 (m, 6H), 7.18 (s, 1H), 5.30 (s, 2H), 4.50 (t, J
5 = 4.5Hz 2H), 4.25 (s, 2H), 4.16 (s, 3H), 3.69 (br m, 4H), 3.37 (s, 3H), 2.89 (br m, 2H),
2.11 (br m, 4H).
LCMS-ESI™: calc'd for CarH3:CINgO3a: 523.0 (M+H™); Found: 523.2 (M+H").

33,2[ >:O NQ

AB

CI
10 Synthesized from compound 56 according to the procedure for compound A,
AB'H-NMR: 300 MHz, (CDs0D) d: 7.72-7.53 (m, 7TH), 5.25 (s, 2H), 4.45 (br m, 2H), 4.42
(s, 2H), 3.62 (br m, 2H), 3.52 (br m, 2H), 3.32 (s, 3H), 3.20-3.23 (m, 2H), 2.20 (br m, 2H),
2.04 (br m, 2H).
LCMS-ESI: calc'd for CasHzoCINGOs: 509.2 (M+H"); Found: 509.1 (M+H").
15
NH.

Y»—0Me
O~ /L *ﬂ
Synthesized from compound 40 according to the procedure for compound 7, using
2-(4-(bromomethyl)phenyt)-4,4,5,5-tetramethyl-1,3, 2-dioxaborolane.
57: '"H-NMR: 300 MHz, (CDCl) d: 7.75(d, J = 3.6 Hz, 2H), 7.30 (d, J = 3.6 Hz, 2H}, 5.10
20 (s, 2H), 4.47 (t, J = 4.5 Hz, 2H), 4.09 (s, 3H), 3.75 (1, J = 4.5 Hz, 2H), 3.43 (s, 3M), 1.33

(s, 12H).
LCMS-ESI': calc’'d for CyHs0BN5Os: 456.3 (M+H"); Found: 456.2 (M+H").
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NH2 NOwe -- 0O NN 65 C Synt hesi zed from conpound 64 according to
t he procedure for conpound 9, using
1- (4- (4, wW0,26t1rds2anet hyl- 1, 3, 2- di oxabor ol an- 2- Abenzyl ) pgrruskeidioszso2

1H NVR. 300 MHz, (CD3OD) d: 7.67-7.38 (m 7H), 5.25 (s, 2 H), 4.37 (t,
4.8 Hz, 52H), 4.10 (s, 3H), 3.67-3.64 (m 4H), 3.34 (s, 3H), 2.56 (br

4H), 1.81 (br m 4H). LCVS-ES: caled for C27H31CIN603: 523.0 ( MtH+);
523.1 (M+1-14). NH% N AH CI Synt hesi zed from conpound 65 according to the

71-1),

(MeHt) .

10

15

20

5.23 (s,
356350@

(br m 2H) E§I+ caI for C26 | N603: 509.9 (M+H+); Found:
NH2
N V/

procedure for conpquhd A. 10AH 1H NVMR 300 MHz, (CD30D) d: 7.76-7.44 (m
%Tz 552 m 2H), 4.44 (s, 2H), 3.70 (br m 2H),

3.26-3.23 (m 2H), 2.20 (br m 2H),

65:

J =
m
Found:

2.04
509.1

Synthesized from compound 57 according to the procedure for compound 9, using

30.

58: 'H-NMR: 300 MHz, (CD;OD) d: 8.76 (s, tH), 8.05-7.97 (m, 4H),7.49 (d, J = 8.1Hz,
2H), 5.26 (s, 2H), 4.64(t, J = 3.9 Hz, 2H), 4.50 (s, 2H), 4.20 (s, 3H), 3.77 (t, J = 4.3 Hz,

2H), 3.54 (br m, 4H), 3.39 (s, 3H), 2.20 (br m, 2H), 2.06 (br m, 2H).
LCMS-ESI™: calc’d for CosHaN,Os: 490.6 (M+H™); Found: 490.1 (M+H").

NH,

)\)\,E =0

Synthesized from compound 58 according to the procedure for compound A.
AC: "H-NMR: 300 MHz, (CD,ODYd: 9.11 (s, 1H), 8.76(d, J= 4.2 Hz, 1H)}, 8.40 (d, J =
4.2 Hz, 1H), 803(d,J=39Hz 2H),7.72(dd, J=3.9Hz, 2H), 5.20 (s, 2 H), 470 (s,
2H), 4.67 (br m, 2H), 3.76 (br m, 2H), 3.66-3.57 (m, 4H), 3.39 (s, 3H), 2.24-2.22 (m, 2H),
2.09 (br m, 2H).
LCMS-ESI™: calc’'d for CosHooN,Os: 476.5 (M+H™); Found: 476.1 (M+H").

-

\
N-?’

NH,
N\>_
; OMe
/O\/\O)\N/ N
59 “ NQ
N
N

Synthesized from compound 57 according to the procedure for compound 9, using

28.

59: 'H-NMR: 300 MHz, (CDsOD) d: 8.92 (s, 1H), 8.12 (d, J = 3.9 Hz, 1H), 7.69 (d, J =
4.0 Hz, 2 H), 7.55-7.48 (m, 2H), 7.21 (d, J = 4.0 Hz, 1H), 5.25 (s, 2 H), 4.65-4.59 (m, 4H),

4.19 (s, 3H), 3.78-3.70 (m, 8H), 3.39 (s, 3H), 2.15 (bm, 4H).
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15C Synt hesi zed from conpound 40 according to the procedure for
conpound 7, using 1-(brononethyl)-3-chl oro-4-iodobenzene. 66: LCMS-ESI +:

cal c' d f owoCGhA10498F3Cl N5S03: 490.0 (M+H); Found: 490. 0 ( MPEF)US201MlR28ME- OMe
67 C Synt hesi zed from conpound 66 according to the procedure for
compound 9, using

1- (4- (4, 4CHIBESEL catria fon ChaHe, e R+ 4B 00& At 01 Feoun2: $90.bEvzNT) pyrrol i di ne.

67: 1HNVR 300 MHz, (CD30D) d: 7.47-7.30 (m 7H), 5.14 (s, 2 H), 4.54 (t,
J = 4.7 Hz, 52H), 4.17 (s, 3H), 3.73(t, J = 4.5 Hz, 2H), 3.69 (s, 2H), 3.39
(s, 3H), 2.60 (br mH:4H), 1.83 (br m 4H). LCVMS-ESr: calc'd for

C27H31CI N603: 523. (I\/ﬁFr); Found: 523.2 (MFH+). NH2 Al Cl 10Synt hesi zed
from conpound 67 ‘accordiag to the procedure for compound A. Al: 1H NWR 300

MHz, ( o7 QF-TN36 (m 7H), 5.23 (s, 2 H), 4.70 (br m 2H), 4.46 (s,
2H), 3.78 (br m 2H), 53 (m 2K),»3.38 (s, 3H), 3.27-3.23 (m 2H),
2.20 (br m 2H), 2.62 (br - N

N

Synthesized from compound 59 according {o the procedure for compound A
5  AD: 'H-NMR: 300 MHz, (CD;0OD)d: 9.01 (s, 1H), 8.30(d, J = 3.9 Hz, 1H), 7.78-7.33 (m,
2 H), 7.65-7.59 (m, 2H), 7.40 (d, J = 3.6 Hz, 1H), 5.14 (s, 2 H), 4.68 (br m, 4H), 3.75-3.58
(m, 8H), 3.38 (s, 3H), 2.16 (bm, 4H).
LCMS-ESI": cale'd for CugHa:N,O5: 476.5 (M+H"); Found: 476.1 (M+H").

NH,
N SN
[ \>—0Me
60 —=
\
10 N

Synthesized from compound §7 according to the procedure for compound 2, using
3-bromo-6-ethyl-5,6,7,8-tetrahydro-1,6-naphthyridine.
60: 'H-NMR: 300 MHz, (CDs0OD) d: 8.78 (s, 1H), 7.96 (s, 1H), 7.67 (d, J = 3.9 Hz, 2H),
7.48(d, J = 3.9 Hz, 2H), 5.23 (s, 2 H), 4.56 (bm, 2H), 4.17 (s, 3H), 3.75 (bm, 2 H), 3.54-
15 3.44 (m, 4H), 3.39 (s, 3H), 3.08 (brm, 4H), 1.48 (t, J=7.2 Hz, 3 H).
L CMS-ESI": calc'd for CogHsiN,O4: 490.6 (M+H™); Found: 490.0 (M+H").

NH.,
)\,Eﬁ
N X
| =0
N
AE o
.
N

Synthesized from compound 60 according to the procedure for compound A.
20  AE: 'H-NMR: 300 MHz, (CD,0OD) d: 8.93 (s, 1H), 8.30 (s, 1H), 7.74 (d, J = 4.0 Hz, 2H),
7.60(d, J=3.9Hz 2H), 5.13 (s, 2 H), 4.63 {brm, 2H), 3.75 (br m, 2 H), 3.57-3.45 {m,
4H), 3.39 (s, 3H), 3.08 (brm, 4H), 1.48(t, J=7.2 Hz, 3 H).
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LCM5-ES: calc'd for C26H29CI N603: 509.9 (Mthr); Found: 509.1 (MtH). 15

Synt hesi zed from conpound 40 according to the procedure for conpound 7,

usi ng 1- (Woanomabdrgl ) - 2- f | uor o- 4- br onobenzene. 68: LEenBABR3Hv/osmbz' d f or
CleH17Br N503: 426.0; (M#); Found: 426.0 (MH). 20 Synt hesi zed from
conmpound 68 according to the procedure for conpound 9, using

1- (4- (4, 4CHIBEBEL caieie fanChsHbo Ny OR- ftﬁﬁo&é{%ﬂﬁdl Mlﬂﬁa&ﬂdyﬂﬂ pyrrolidine. 69:
1H NVR 300 MHz, (CDBCD)d 7.58 (d, J 4.2 Hz, 2H), 7.43-7.36 (m 4H),
7.23 (t, J 5= 9Hz 5.21 (s, 2H),4.42(t,J:4.9Hz, 2H), 4.12 (s,
3H), 3.72-3.68 (m Ni 3.37 (s, 3H), 2.62 (br m 4H), 1.86-1.82 (m 4H).

LCVB- ESI +: cal cr tﬁ%ml FN603: 507.2 (Ml-1+): Found: 507.2 (MkFr).

NH2 AJ O 1OSy hesi okleom conmpound 69 according to the procedure for
conpound A2 300 M—Iz (CD30D) d: 7.67-7.44 (m 7H), 5.17 (s, 2
H) , 464(brm 2H§ 3.74-3.72 (m 2H), 3.56-3.52 (m 2H),
3.36 (s, 31-1), §323 EH) 2.22- 220(m 21-0, 2.04 (br m 2H).

LCMS-ESI +: calc'd for CZGHZ@FNGOS 493.5 (MtH); Found: 493.1 (MH+). 15 NH2
Synthesized from compound 40 according to the procedure for compound 7, using

5  2-bromo-5-(bromomethyl)pyridine.
61: "H-NMR: 300 MHz, (CDCl;) d: 8.42 (s, 1H), 7.58-7.41 (m, 2H), 5.17 (br s, 2H, NH,),
5.06 (s, 2H), 4.46 (t, J= 4.8 Hz, 2 H), 4.10 (s, 3H), 3.76 (t, J = 4.9 Hz, 2 H), 3.44 (s, 3H).
LCMS-ESI": calc'd for CisH,7BrNgO3: 409.0 (M+H"); Found: 409.0 (M+H").

NH,
N\>_
[ OMe
62 N NQ
N

10
Synthesized from compound 61 according to the procedure for compound 8, using

1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyh)pyrrolidine.

62: "H-NMR: 300 MHz, (CD;0D) d: 8.64 (s, 1H), 7.93 (d, J = 4.2 Hz, 2H), 7.84 (m, 2 Hz,

2H), 7.48(d, J=4.2Hz, 2H), 5.21 (s, 2 H), 446 (t, J = 4.6 Hz, 2H), 4.16 (s, 3 H), 3.74-
15 3.72 (m, 4H}, 3.40 (s, 3H), 2.63 (bm, 4H), 1.84 (bm, 4H).

LCMS-ESI": calc'd for CpeHaiN;O4: 490.6 (M+H"): Found: 490.1 (M+H").

NH,

)\)\/E ol

Synthesized from compound 62 according to the procedure for compound A.
20 AF: 'H-NMR: 300 MHz, (CD,0OD) d: 8.97 (s, 1H), 8.60 (br m, 1H), 8.36 (br m, 1H), 8.02
{br m, 2H), 7.85 (brm, 2H), 56.32 (s, 2 H), 4.69 (br m, 2H), 4.53 (s, 2H}, 3.78 (br m, 2H),
3.57 {brm, 4H), 3.40 (s, 3H), 2.22 (br m, 2H), 2.04 (br m, 2H).
LCMS-ESI": calc'd for CusHaoN,O5: 476.5 (M+H™Y: Found: 476.1 (M+H").
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NOwe NC Synt hesi zed from conpound 40 according to the procedure
for conmpound 7, using 1-(brononethyl)-2-cyano-4-bronobenzene. 70:

LCVB- ESI wocal1oi408260r C17HL7Br N603: 433.0; (Mi-Ht); Foroa/uS4®8/08280MtH+) .
Synt hesi zed from conpound 70 according to the procedure for conpound 9,
using 1-(4-(4,4,5,5-tetranet hyl-1, 3, 2- di oxabor ol an- 2- Abenzyppyrrol i di ne.
71: 1HNVR 300 MHz, (CD30D) d: 8.02-7.38 (m 7H), 5.36 (s, 2 H), 4.41 (t,
J = 4.8 Hz, 52H), 4414 (s, 3H), 3.70-3.66 (m 4H), 3.35 (s, 3H), 2.59 (br
m 4H), 1.84-1.82 (Inf 4H). LCMB-ESI+: calc'd for C281-131N703: 514.6
(MtH+) ; Found: 5MM. H+Q.6 Synt hesi zed from conpound 71 according to the
procedure dg/r/\go/nﬂqo OWBAK: 1H NMR 300 WMHz, (CD30D) d: 8.09-7.69 (m
7H), 5.32 (35, PH)N4.88 (k (s, 2H), 3.73 (br m 2H),
3.59-3.53 (n1 2H) , é% 356, 3 3( 28° 3 (m 2H, 2.21 (br m 2H), 2.06
(br m 2H). LCVS-E ca C27H29N703: 500. 5 (MrH+); Found: 500.1
(MrH+) . 15 SyntheS|zed from conpound 40 according to the procedure
for conpound 3Byntbssing from compound 61 accordlng to the procedure for compound 9, using

2 (4 (br y t et 1 1, 3, 2- di oxabor oi ane.
?E%T‘?ég'ri i af‘}?khyg:ﬁ%@%% an g‘fib%“y{ RIS Eound: 474, 2 (M+HH) .
NH2 NN 063: 'H-NMR: 300 MHz, (CD,OD) d: 8.69 (s, 1H), 797744(m 6 H), 5.15 (s, 2 H), 4.48
(br m, 2H), 4.13 (s, 3 H), 3.79 (br m, 4H), 3.46 (s, 3H), 2.70 (br m, 4H), 1.87 (br m, 4H).
LCMS-ESI™: calc'd for CygHaiN;O5: 490.6 (M+H"); Found: 490.2 (M+H").

10 Synthesized from compound 63 according to the procedure for compound A.
AG: "H-NMR: 300 MHz, (CD,0D) d: 8.99 (s, 1H), 8.64 (brm, 1H), 8.42 (br m, 1H), 8.29
{s, 1H), 8.07 (brm, 1H), 7.87-7.77 {m, 2H), 5.34 (s, 2 H), 4.70 {br m, 2H), 4.55 (s, 2H),
3.79 (br m, 2H), 3.57 (br m, 4H), 3.40 (s, 3H), 2.22 (br m, 2H), 2.07 (br m, 2H).
LCMS-ESI": calc’d for CosHaeN;Qa: 476.5 (M+H"); Found: 476.2 (M+H™).

15
NH,
N\>_.
OMe
/O\/\OAN/ N
0w
Ci

Synthesized from compound 40 according to the procedure for compound 7, using
1-{(bromomethyt)-2-chloro-4-iodobenzene.
64: LCMS-ESI™: calc'd for CigH17CINsO3: 490.0 (M+H"); Found: 490.0 (M+H").
20
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Synt hesi zed from conpound 72 according to the procedure for conpound 9,
using 1-(4-iodobenzyl)pyrrolidine. 73: 1HNVR 300 WHz, (CD30D) d:
7.57 (d, WOo=20d1/@983%, 2H), 7.42-7.36 (m 4H), 7.23 (t, JPEEUS20dp/0528bY, 5.21
(s, 2 H, 4.42 (t, J = 4.8 Hz, 2H), 4.12 (s, 3H), 3.72-3.68 (m 4H), 3.37
(s, 3H, 2.59 (br m 4H), 1.84-1.81 (m 4H). LCM5-ES1+: calc'd for
C27H31 FN703: 507. 6 NFvH+) ; Found: 507.1 (MtH+). 10Synt hesi zed from conpound
73 according to t rQcedure for conmpound A AL: 1H NVR 300 MHz, (CD30D)
d: 7.75-7.44(m;‘|\ S-1dmes, 2 H), 4.63 (t, J = 4.0 Hz, 2H), 4.45 (s,

2

2H), 3. 74/?{\,,/80— N 3.58-3.53 (m 2H), 3.35 (s, 3H), 3.28-3.23 (m
2H), 2.20 (br m 2H), 2H) @/ﬁ ESr: calc'd for C26H29FN603:
493.5 (MrH+) ; Founds 493. 3 Synt hesi zed from conpound
46 according to the prog tommpound 9, using

1-(3-(4,4,5 5-tetranmet hyl-1, 3, 2-di oxaborol an-2-y1)-5-(trifl uoronet hypbenzyp
pyrrolidine. Synthesizeg fram compmmd Sbaccriging fodhgemcedureforgmnipound @) usifg 76 (s,
1H), 7.63-4. T ) -4 . s 4.6 Hz, 2H), 4.12 (s,
3H). 3. 7%-(%1.('%8‘5 fhetrd ,thygf'%siggfa% P viebinonins %% &1 m, 2H.
LCVB- ES165: EaNMRE SPo Mz §FBIFING08 578538, . (WhHP) 25 (Sormtl: 4-851 9 < H4) .
CF3 Synt bagizefsf 5QMeaueund, 44, 8880¢ &G 56 (B:he 4M)0F8dusen 44 conpound A.

LCMS-ESI": calc’d for CuyHs:CINgOs: 523.0 (M+H"); Found: 523.1 (M+H").

H)/
%

NH,

H
- O\/\oj{"iﬁ:z\r—o O
AH N

Synthesized from compound 65 according to the procedure for compound A.
10 AH: 'H-NMR: 300 MHz, {CD:0OD)d: 7.76-7.44 (m, 7H), 5.23 (s, 2 H), 4.58 (br m, 2H),
4.44 (s, 2H), 3.70 (br m, 2H), 3.56-3.50 (m, 2H)}, 3.33 (s, 3H), 3.26-3.23 {m, 2H), 2.20 (br
m, 2H), 2.04 (br m, 2H).
LCMS-ESI™ calc'd for CogHaeCINGOa: 509.9 (M+H"); Found: 509.1 (M+H").

NH,
N SN
; S—OMe
66 \\Q|
15 Cl

Synthesized from compound 40 according to the procedure for compound 7, using
1-{(bromomethyl}-3-chioro-4-iodobenzene.
66: LCMS-ESI": calc'd for CysH47CIN5Oa: 490.0 (M+H™); Found: 480.0 (M+H").
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5AM 1H NVR: 300 MHz, (CD30D) d: 8.20-7.57 (m 7H), 5.13 (s, 2 H), 4.68 (br
m 2H), 4.47 (s, 2H), 3.77 (br m 2H), 3.59-3.56 (m 2H), 3.38 (s, 3H),
3. 28- 3. 23W0rep112H98252. 22 (br m 2H), 2.06 (br m 2H). LCeBTESRMv/08mbZ' d for
C27H29F3N603: 543.5 (M+H+); Found: 543.2 (M1-11'). NH2 NOWe 75 10CF3
Synt hesi zed from conpound 40 according to the procedure for conpound 7,
usi ng 1- (br ononet h§¥%-3-trifl uorornet hyl- 4- bronobenzene. 75: 1H NWVR 300
MHz, (CD30D) d: 7% - /N33 (m 3H), 5.07 (s, 2 H, 4.44 (br m 2H), 4.09 (s,
3H), 3.73 (br m H)/, 3}—4@6@, 3H). 15LCMS-ES1+: calc'd for CL7H17Br F3N503:
476.0 ( Y Found” 24M6. 0_( MrH+) .
according to the procedurg
1-(4-(4,4,5,5-tet r et hy1l ol an- 2-yl ) benzyppyrrolidi ne. 76:
1H NVR. 300 MHz, (CD30D) d: ‘7. : 1H, 7.56 (d, J = 3.9 Hz, 1H),
7.39-7.24 (m 5H), 5.23 (s, Hy, 4.45 (t, J = 4.6 Hz, 2H), 4.15 (s, 3H),
3.74-3.71 (m l%hl}l@?ﬁecﬁﬁorﬁ sompblind 86 8€-otdig M théld}oceﬂiur%&a%cc&%aduﬁﬁ Q?hﬁimg )
LCVB- ESI +: ¢ ' or F3NGO3:, 557 MtH+) - Found: 557.2 (M+Ht). CF3
Synthesiféé{%4gﬁgggﬁﬁﬁgﬁgq;%£3@6%¥ﬁ@ﬁ'Eﬂ@g?&@mbgﬂgﬁﬁre for conpound A AN:
1H NVR:  800'HVNIIR: GEDRMMI) (CD,OD)IB-774B9.301m, TH),, 53418 A1), 454H), J 4.8%z(br m
g_H)Zé_ g: ggHﬁﬁwgg ?Hg :357;3@2 EE-— A3 18 36875 318%5 68%6. 2 2.80 A7 o Sy 31 s

{br m, 4H).

LCMS-ESI": calc'd for C7Ha,CINgOs: 523.0 (M+H™): Found: 523.2 (M+H").

Synt hesi zed from conmpound 75
@, usi ng

NH,,
~rt
N o
s =0
Al

G-

Ci
10 Synthesized from compound 67 according fo the procedure for compound A.
Al: "H-NMR: 300 MHz, {CD:0D) d: 7.67-7.36 (m, 7H), 5.23 (s, 2 H), 4.70 {br m, 2H),
4.46 (s, 2H), 3.78 {br m, 2H), 3.59-3.53 (m, 2H)}, 3.38 (s, 3H), 3.27-3.23 {m, 2H}, 2.20 (br
m, 2H}), 2.04 (br m, 2H).
LCMS-ESI™: calc’d for CogHasCINgOs: 509.9 (M+H™): Found: 509.1 (M+H").
15
NH.

NS
OM
/O\/\OAN/ N>_ ©

68 ﬂBr
E
Synthesized from compound 40 according to the procedure for compound 7, using
1-(bromomethyl)-2-fluoro-4-bromobenzene.
68: LCMS-ESI": calc'd for CisH47BrNsOs: 426.0: (M+H"): Found: 426.0 (M+H").
20

81



10m 2H), 2.06 (br m 2H). LCV5-ES. calc'd for C27H29F3N603: 543.5 (MrH+);
Found: 543.1 (MtH+). CF3 Synt hesi zed from conpound 75

accor di ngvoaotiagesocedure for compound 9, using 151-( 3P(C4/U$2016/05B0t etra
met hyl -1, 3,2-d ioxa borola n-2-yi)benzyl)pyrrol idine. 77: 1H NWVR 300
MHz, (CD30D) d: 7.79 (s, 1H), 7.56 (d, J = 3.9 Hz, 1H), 7.39-7.24 (m 5H),
5.23 (s, 2 H), 4.45%t, J = 4.6 Hz, 2H), 4.15 (s, 3H), 3.72 (t, J = 4.8 Hz,
2H), 3.69(s, 2H), n(s, 3H), 2.58 (br m 4H), 1.83-1.81 (m 4H).
LCMS-ES: calc'd f S}B@MEBNGOB 557.6 (M+H+); Found: 557.2 (M++14). 20
Synt hesi nd 77 accordi ngtbo the procedure for conpound A. AQ

1H NVR 300 Mz, (%gpso f 5.19 (s, 2 H), 4.69 (br m
oH), 4.45 (s, 2H), %8.79 (b (br m 2H), 3.39 (s, 3H),
3.28-3.23 (m 2H), 2.21-2 18 (M—2F)~ 2.04 (br m 2H). 5LCMS-ES1+ calc'd
for C27H29F3N603: 543.5 (M+l-1. l'g:? FOUI’]d 543.2 (MtH+). Br1S 78

Synt hesi zed f ISMWSS'%@%?%%’EPPW 68 2CSPrging FhR AIOCREWETen GRyROYNE ﬁeu%’ﬂ’ébcedur e

for CO”DQL{H% 2%5 te?r%meilek Nﬁ dé%dmﬁn 2(@9&'12%@;3%0{@;@788 d, 1H J‘ HZ) 2

7.70 07 10(d (t,

2.55 (m G%hﬂ NMRQB,OQ MHz’»z@DaOP)sib (3% ( d4r1|)“ 4.2 G2 7+43 Eéﬁlﬁd“u“ﬁbrf 23 (3

ﬁjﬁglN?\llg%rEMZ 12505 21 (Vibtih) 4. 45%10@ 4.868; 3n\ 44D.d]3)Msth)s 58 (F ) N3 SOt opes.
(s. 3H), 2.62 (br m, 4H), 1.86-1.82 (m, 4H).

LCMS-ESI™: calc'd for CarH3:FNgO3: 507.2 (M+H"); Found: 507.2 {M+H").

NH,

)fI =0
-

10 Synthesized from compound 69 according to the procedure for compound A.
Ad: TH-NMR: 300 MMz, (CD;0D) d: 7.67-7.44 (m, 7H), 5.17 (s, 2 H), 4.64 (br m, 2H),
4.44 (s, 2H), 3.74-3.72 {m, 2H}, 3.56-3.52 (m, 2H), 3.36 (s, 3H), 3.28-3.23 (m, 2H), 2.22-
2.20 (m, 2H), 2.04 (br m, 2H).
LCMS-ESI™: calc'd for CysHzeFNeO5: 493.5 (M+H"); Found: 483.1 (M+H").

15

N
/O\/\O/J\N/ N\>_OM€
70 ﬂsr
NC
Synthesized from compound 40 according to the procedure for compound 7, using

1-(bromomethyi)—?_-cyano—4—bromobenzene.

70: LCMS-ESI": cale’d for Cy7H7BrNgOs: 433.0; (M+H™); Found: 433.0 (M+H™).

20

82



Synt hesi zed from conpound 46 according to the procedure for conpound 9,
using 1578. 79: 1H-NWVR 300 MHz, (CDCI3) d: 8.71 (s, 1H), 7.75 (d, 1H, J=
8Hz), 7.490(d11/@b%25J= 8 Hz), 7.42 (d, 2H, J = 8 Hz), 7. PeT(U$2010i052802 = 8
Hz), 5.17 (br s, 2H), 5.14 (s, 2H), 4.78 (t, 2H, J= 7 Hz), 4.12 (s, 3H),
3.76 (d, 2H, J= 7 Hz), 3.43 (s, 3H), 2.87 (t, 2H, J= 7 Hz), 2.54(m 6H),
1.99(m 2H), 1. 79( rﬁH24H). 20LCMS-ESI +: calc'd for C281-136N703: 518.3
(MFi-r); Found: 8. 2n(M1-1-1+). NH2 0 O N " AP Synthesized from conpound
79 accordi ng to t e o};e@mee for conpound A. AP. 1HNVR 300 MHz, (CD30D)
d: 907(s/iH)f\ Rr m 1H), 8.15 (br m 1H), 7.84 (br d, 2H, J = 8
Hz), 765(brd 2H J = iz .16 (5,52H), 4.67 (br m 2H), 3.73 (br m
4H), 3.39 (s, 3H) 3130 (m ‘ m 4H), 2.06-2.32 (br m 6H).
LCMS-ESI +: calc'd for ¥.3 (M FHt); Found: 504.1 (MtH+). NH2 N
[1\0 e 80 Synt hesi zed from corrpound 45 according to the procedure
for conpound Bynihebiaed #omgdriyenny FO bewanmiite (o BEOprom@NBeEs1 sampraing 'Sd usiog

C19H22IN3Q3: (44985 Jotrd Mt 13, -0MRE5 0888281 oMz hip Frdiiaidd 2 N N N
71: "H-NMR: 300 MHz, (CD;0D) d: 8.02-7.38 (m, 7H), 5.36 (s, 2 H), 4.41 (t, J = 4.8 Hz,
5 2H), 4.14 (s, 3H), 3.70-3.66 (m, 4H), 3.35 (s, 3H), 2.59 (br m, 4H), 1.84-1.82 (m, 4H).
LCMS-ESI™: calc'd for CagHaiN;O3: 514.6 (M+H"); Found: 514.2 (M+H"),

NH,

e
w O M

Synthesized from compound 71 according to the procedure for compound A.
10 AK: "M-NMR: 300 MHz, (CD;0D) d: 8.09-7.69 (m, 7H), 5.32 (s, 2 H), 4.68 (br m, 2H),
4.46 (s, 2H), 3.73 (br m, 2H), 3.59-3.53 (m, 2H}, 3.35 (s, 3H), 3.28-3.23 (m, 2H), 2.21 (br
m, 2H), 2.06 (br m, 2H}.
LCMS-ESI": calc'd for CorHaeN,O3: 500.5 (M+H™); Found: 500.1 (M+H").

NH,
b
S—0OMe
/O\/\O)\N/ N
0
72 LQ\B\
0
15 F

Synthesized from compound 46 according to the procedure for compound 7, using
2-(4-(bromomethyl}-2-fluorophenyl)-4,4,5 5-tetramethyl-1,3,2-dioxaborolane.
72: LCMS-ESI": calc'd for CooHaoBFNsOs: 474.2; (M+H"); Found: 474.2 (M+H").
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81 Owe Synt hesi zed from conpound 80 according to the procedure
for conmpound 9, using

1- (3- (4, 4W6,26t1r@dvs2ani et hyl- 1, 3, 2- di oxabor ol an- 2- yi ) benz pppyusSzaioiosisne.

81: 1H-NVR 300 MHz, (CD30D) d: 7.60-7.33 (m 8H), 5.16 (s, 2 H), 4.19-4.17
(m 2H), 154.13 (s, 3.97-3.93 (m 2H), 3.74 (s, 2H), 3.42-3.35 (m

2H) , 2.63 (br m 4N)‘*z 2 01 (br m 1H), 1.85-1.82 (m 4H), 1.76-1.72 (m
2H), 1.4 N LCMB-ESI+: caled for C30H36N603: 529.6 (M1l+);
Found: 529 2 (I\/Hr . |NH2-6MBO  AQ 20Synt hesi zed from conpound 81 accordi ng
to the p E@rrpound A AQ 1EKNWR 300 WMHz, (CD30D) d: 7.90 (s,
1H), 717754(m 7H) : 47 46- 434(m 4H), 3.95-3.92 (m
2H), 3.52 (br m 2Hp, 3.4%-3F b 3.28 (br m 2H), 2.17-2.04 (m
5H), 1.72-1.68 (m 2H), 1.40 Hy. LCV5-ES1+: calc'd for C29H34N603:
515.6 (M+H+); Found: 515.3 (FNHH+) Synt hesi zed from conpound
80 accordi ng Bgmth@@zemmﬁd@mgoairmmmw@to&he HedcBgure Yo dmlpbufid B, uding et ra
met hy1-1, -d ioxa borala n-2-y)benzyl)pyrrolid ne. 82: 1H NVR 300 MHz,
(CD3OD) ¢ 4“*i°d9§e'°fzyé)ﬁyr(9+‘;d'”&H) 7.41-7.35 (m 4H), 5.16 (s, 2 H), 4.19-4.17
(M 2H), 741NV 38 MHZ3(CDLOD) A3 751 (R b= 4.3 +H66215 7.42H).36 Bn MHB738 (( ! 2H),

2 57 (brm A 503 (b Ay g AH) . 1.77-1.72 (m ,
T a5 ue S ey Bl dnes Msthandhis G5t DEadhlabeRis g2 58 (5. 4 2T
Found: 5@9 3y (GMidthr m, 4H), 1.84-1.81 (m, 4H).

LCMS-ESH: cale'd for CorH4:FN-O5: 507.6 (M+H+); Found: 507.1 (M+H+).

NH,

b
o~

E
10 Synthesized from compound 73 according to the procedure for compound A.
AL: "H-NMR: 300 MHz, (CDs0D)d: 7.75-7.44 (m, 7H), 5.17 (s, 2 H), 4.63 (t, J = 4.0 Hz,
2H), 4.45 (s, 2H), 3.74 (t, d = 3 Hz, 2H), 3.58-3.53 (m, 2H), 3.35 (s, 3H), 3.28-3.23 (m,
2H), 2.20 (br m, 2H), 2.04 (br m, 2H).
LCMS-ESI": calc'd for CagHagFNgO3: 493.5 (M+H"); Found: 493.1 (M+H").

15
NH,
-
S—0OhMe
/O\/\O)\N N NQ
74 O O

Synthesized from compound 46 according to the procedure for compound 9, using
1-{3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yi)}-5-(trifluoromethyl)benzyl)pyrrolidine.
74: "H-NMR: 300 MHz, (CDsOD)d: 7.82 (s, 1H), 7.76 (s, 1H), 7.63-7.40 (m, 5H), 5.16 (s,
20 2 H), 4.44 (t, J=4.6 Hz, 2H), 4.12 (s, 3H), 3.75-3.70 (m, 4H), 3.37 (s, 3H), 2.57 (brm,
4H), 1.83-1.81 (m, 4H).
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10 Synt hesi zed from conpound 82 according to the procedure for
conpound A. AR 1H- NMR 300 MHz, (CD30OD) d: 7.73-7.54 (m 8H), 5.12 (s, 2
H), 4.43 wbrzomyo4ddds, 3.96-3.93 (m 2H), 3.52 (br m 2H) pC3/U$4018/0380f m 2H),
3,22 (br m 2H), 2.20-2.03 (m 5H), 15172168(m 2H), 1.45-1.40 (m 2H).
LCVS-ESI +: calc'd for C29H34N603: 515.6 (IVHH+ Found: 515.1 (M+rW. NH2 1|
N 83 0 eLCMSBSI": calc'd for CzaHaﬁiéNtsCh:e§6"iédMH—bmFoomq)(5§ﬁ@ (W8Hakcording to the
procedure for conpound 7, using

201- (brononet hyl ) - 3- trifI uor onet hy1- 4- br onobenzene. 83: 1H NVR 300 MHz,
(CD300) d: 7.74-7. 8@ ( ﬂ] 3H), 5.32-5.29 (m 2H), 5.08 (s, 2 H, 4.14-3.98
(m 5H) 3, 45-3. N2H), 2.08 (br m 1H), 1.80-1.76 (m 2H),

1. 45- 38(m ZH)C[\ )ESb calc'd for C20H21Br F3N503: 516.1 (M:H+); Found:

516. 0 ( M N
%{Q

Synthesized from compound 74 according to the procedure for compound A.
5 AM: 'H-NMR: 300 MHz, (CD;OD) d: 8.20-7.57 (m, 7H), 5.13 (s, 2 H), 4.68 (br m, 2H),
4.47 (s, 2H), 3.77 (br m, 2H), 3.59-3.56 (m, 2H), 3.38 (s, 3H), 3.28-3.23 (m, 2H), 2.22 {(br
m, 2H), 2.06 (br m, 2H).
LCMS-ESI™: caic’d for CorHagFsNgOa: 543.5 (M+H™): Found: 543.2 (M+H").

NH.
N
/O\/\OJ\N’/ N}“OME
75 @‘Br
10 CF,

Synthesized from compound 40 according to the procedure for compound 7, using
1-(bromomethyl)-3-trifluoromethyl-4-bromobenzene.
75: "H-NMR: 300 MHz, (CD;0D) d: 7.69-7.33 (m, 3H), 5.07 (s, 2 H), 4.44 (br m, 2H),
4.09 (s, 3H), 3.73 (brm, 2H), 3.41(s, 3H).
15 LCMS-ESI": calc'd for Ci7H7BrF;NsO4: 476.0 (M+H"); Found: 476.0 (M+H").

NH,

Synthesized from compound 75 according to the procedure for compound 9, using
1-{4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl}benzyl)pyrrolidine.
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Synt hesi zed from conpound 83 according to the procedure for conpound 9,
using 1-(4-(4,4,5,5-tetranethyl-1, 3, 2-di oxabor ol an- 2-yl ) benzyl ) pyrrolidi ne.
84: 1H NMWRO 280(4d42%, (CD30D) d: 7.80-7.23 (m 7H), 5.23pP(CT/US201b52842 19-4. 17
(m 2H), 104.15 (s, 3H), 3.97-3.93 (m 2H), 3.47 (s, 21-1), 3.46-3.38 (m
2H), 2.58 (br m 4H), 2.03 (br m 1H), 1.84-1.80 (m 4H), 1.77-1.72 (m
2H), 1. 4561F8F9Mf?m30(2w42 (CROMES: +. 7268, ¢HY 7% (dC3 £13.9 BBFBN6D39-587(n6

bccor i hg 0! PR o e adin et of S Einaotid A” TUhe: TH Nk TR0 RA ¥ coeo0)

d: 7.93- 2638b rm4i"')?)-|)185518_@ s4H2 H), 4.48-4.42 (m 4H), 3.96-3.93 (m 2H),
3.59-3.4 75 1.72 2
1.46-1.3%?"/@ Eﬂwci%%%% ﬁ%’H)s?%é%l&%%g%@ﬁgg? N%%*s 6 (MFHEr;n Fg?md:
583. 25 ( MrH+) . 20CF3 Synt hesi zed from conpound 83 according to

t he procedure for
5-tetranmet hyl-1, 3,
300 MHz, (CD3QOD) Nf:
4. 17 (m , 3.98-3.93 (m 2H), 3.68 (s, 2H), 3.47-3.40 (m

i
2H), 2. 56/2%%{\@ 5HF) . N2 br m 1H~1.82-1.73 (m 6H), 1.44-1.34 (m
2H). LCMVS-ES1+: calgg d N6Q3:/597.6 (M-H+); Found: 597.2
(MFHY) . NH2 > 0

Chy

gnpound 9, using 1-(3-(4,4,5,
ftllt@xaborol an- 2- yI)benzyI)pyrroI idine. 85: 1H NWR
780 (s, 1H), 7.57-7.23 (m 6H), 5.24 (s, 2 H), 4.19-

Synthesized from compound 76 according to the procedure for compound A.
AN: 'H-NMR: 300 MHz, (CD;0D) d: 7.93-7.39 (m, 7H), 5.13 (s, 2 H), 4.69 (br m, 2H),
4.48 (s, 2H), 3.77 (br m, 2H), 3.59-3.54 (m, 2H), 3.39 (s, 3H), 3.28-3.23 (m, 2H), 2.22 (br
10 m, 2H), 2.06 (br m, 2H).
LCMS-ESI"; calc'd for CorHagFaNgOs: 543.5 (M+H"): Found: 543.1 (M+H").

NH,

0~ \>*OMe
N -
Synthesized from compound 75 according to the procedure for compound 9, using
16 1-(3-(4,4,55-tetramethyl-1,3,2-dioxaborolan-2-ylYbenzyl)pyrrolidine.
77: "H-NMR: 300 MHz, (CD:0D) d: 7.79 (s, 1H), 7.56 (d, J = 3.9 Hz, 1H), 7.39-7.24 (m,
5H), 5.23 (s, 2H), 4.45 (t, d = 4.6 Hz, 2H), 4.15 (s, 3H), 3.72 (1, J = 4.8 Hz, 2H), 3.69(s,
2H), 3.39 (s, 3H), 2.58 (br m, 4H), 1.83-1.81 (m, 4H).
LCMS-ESI™: calc'd for CogHaiF3NgOs: 557.6 (M+H"); Found: 557.2 (M+H").

20
NH,

)\J\/E =0
O

CF3
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AT CF3 Synt hesi zed from conpound 85 according to the procedure for conpound
A 10 AT: 1HNWVR 300 MHz, (CD3OD) d: 7.94-7.42 (m 7H), 5.20 (s, 2 H,

4. 44 (br wWp 24Hy0498599-3.96 (m 2H), 3.59-3.44 (m 4H), 3¥C2AISEN0/08802H) ,
2.21-2.04 (m 5H), 1.72 (br m 2H), 1.43 (m 2H). LCMS-ES1+: calc'd for
C30H33F3N603: 583.6 (M FH+); Found: 583.2 (MtH). Synt hesi zed from
conpound 45 a&yothdsingd fromtdeeppund édacerding tecthapoenedur?, fousinmgpund A.

[ e SRR B .0 P LT i b By 2, )
5.36 (br 445 @H3H), 8.781br(rs, 2PH)3.5(bE3n, (2H), R8Y (s)3HT, 328-3.28 (D625 2.22H).18 3. 98

(dd, 2H, ] .11, )oui3. 41 20(t, 2H, J- 11 Hz), 2.04 (m 1iH). 1.77(d, 2H,
3= 11 Hﬁ*: Zqﬁél{}ﬁi\brl—%l-&!,—!ﬁl.% (s, 12H). LOMB-ES1+ calc'd for C25H35BN505:

496. 35 ( MEBWS-EBB urede’d 9 &7 6NED): .54 3 HRIHNN); Foun@yads B di+8y f r om conpound 86
accordi ngarto t he procedure for conpound 9, using 28. 87: 1HNWVR 300 Mz,
(CDC13) d: (s, 1H;V.82 (d, 1H, J =8 Hz), 7.51 (m 3H), 7.42 5(d, 2H,
J = 8 Hz), N ( SN.4H), 4.17 (d, 2H, J =7 Hz), 4.10 (s, 3H, 4.00 (m

2H), 3.91
H) 78

Synthesized from 3-(5-bromopyridin-2-yl)propanal according to the procedure for
compound 28.
78: "H-NMR: 300 MHz, (CDCl) d: 8.57 (d, 1H, J = 2 Hz), 7.70 (dd, 1H, J = 8, 2 Hz), 7.07
10 (d, 1H, J=8Hz), 2.80 (1, 2H, J = 7 Hz}, 2.55 (m, 6H), 1.94 (m, 2H)}, 1.80 (m, 4H).
LCMS-ESI": calc'd for CyoH1sBrN,: 270.2 (M+H'); Found: 269.1 [271.1] (M+H") — bromine

isotopes.
NH,
N
N™ ™= R
| S—OMe
O O
\
N

Synthesized from compound 46 according to the procedure for compound 8, using
15 78
79: 'H-NMR: 300 MHz, (CDCls) d: 8.71 (s, 1H), 7.75 (d, 1H, J = 8Hz), 7.49 (d, 2H, J= 8
Hz), 7.42 (d, 2H, J= 8 Hz), 7.22 (d, 1H, J=8 Hz}, 5.17 (brs, 2H), 5.14 (s, 2H), 4.78 (t,
2H, J=7Hz), 412 (s, 3H), 3.76 (d, 2H, J = 7 Hz), 3.43 (s, 3H), 2.87 (1, 2H, J =7 Hz),
2.54 (m, 6H), 1.99 (m, 2H), 1.79 (m, 4H).
20 LCMS-ESI™: calc'd for CpgHaN,Os: 518.3 (M+H"); Found: 518.2 (M+H").

NH.
>
N~ =
i O
ooy o
w
N

Synthesized from compound 79 according to the procedure for compound A.
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(s, 2H), 3.42 (t, 2H, J = 12 Hz), 2.73 (br s, 4H), 2.10 (br m 1H), 1.83
(m 6H), 1.46 (m 2H). LCVM5-ESI+: caled for C29H36N703: 530.3 (MtH); Found:
530. 1 ( MAW®)20111039825 Synt hesi zed from conpound 87 aceardisagos2svhe
procedure for corrpound A AU 1H NVR: 300 M—Iz (CD30D) d 8.99 (s 1H),
8.27 (d, 2H, J = 6 é 7.59 Hz), 5.14 (s, 2H),
4.67 (s, AiH)H Wazwpd\ﬂHamCDsO )@ %r% s, 3HY 8. Q‘:‘d@rﬁmH J8£5@1NB1Hﬁ)7 88,49 (br
m 4H) t J 15Hz),
D ﬁlzh &V@E@ 76%% ESZ?H g= @w51m§5%f64é?zg(rﬁl 2}%“‘3 TQEbrl]Jrﬁd ).
(VFW . NARI).N) 32 (s18H) 3.3P (m GINB-14.(bNnodtt), 2.06:2. 8B (boymtHbsi zed f rom conpound
86 accor +t qdune d.o u [0 88: 1H NVR 300
MHz, QE&% Eg, 85%%@%;%% ﬁﬁr@" 5%49%? ggﬁH,dF%%Qd %M ? i330 (d, 1H, J= 8 Hz),
7.66%d 1H, J 8Hz) 7.41 (d, 2H, J = 8 Hz), 520(brs 2H), 5.16 (s,
2H), 4.17 (d, 2H = 7 Hz), 4.10 (s, 3H), 4.00 (bid, 2H J=7 Hz), 3.71
(s, 2H), 3.42 (m 2 , 2.60 (br s, 4H, 2.08 (m 1H), 1.83 (m 6H), 1.43
(m 2H). LCMVG- ESHH g or C29H36N703: 530.3 (M+H+); Found: 530.1
( M-H+) y ound 88 according to the procedure for
corrpoundcgi:él(e§ -N R 30Q MHz, (CD30D) d: 9. 11 (s, 1H), 8.75 (d, 1H, J
8 Hz) (d,l J = , 8.04 (d, 2H, J =8 Hz), 7.71 (d, 2H, J = 8
Hz), 5.20 (s, 2H),270(s 2H), 4.41 (d, 2H, 10J:7Hz) 3.94 (m 2H),
3.66 (br m Z@chéségd frbm c8lpodndag dcddfding & RO pkd¥ediie féHBompbudd 7( RBing

4-jodobenzyl bromide.
80: LCMS-ESI™: calc'd for CieH2INsOs: 496.1; (M+H™); Found: 496.0 (M+H").

ST
- O

Synthesized from compound 80 according to the procedure for compound 9, using

10

1-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzylpyrroiidine.

81: "H-NMR: 300 MHz, (CD;0OD) d: 7.60-7.33 (m, 8H), 5.16 (s, 2 H), 4.19-4.17 {m, 2H),
15 4.13 (s, 3H), 3.97-3.93 (m, 2H), 3.74 (s, 2H), 3.42-3.35 (m, 2H), 2.63 (br m, 4H}, 2.01 (br

m, 1H), 1.85-1.82 (m, 4H), 1.76-1.72 (m, 2H), 1.43-1.40 (m, 2H).

LCMS-ESI™; cale'd for CagHasNeOs: 528.6 (M+H™); Found: 529.2 (M+H").

/é[ o
- OO

20 Synthesized from compound 81 according to the procedure for compound A
AQ: "TH-NMR: 300 MHz, (CD;0OD)d: 7.90 (s, 1H), 7.17-7.54 (m, 7H), 5.16 (s, 2 H), 4.46-

4.34 (m, 4H), 3.95-3.92 (m, 2H), 3.52 (br m, 2H), 3.44-3.37 (m, 2H), 3.28 (br m, 2H),
2.17-2.04 (m, 5H), 1.72-1.68 (m, 2H), 1.40 (br m, 2H).
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2H), 2.10(m 2H), 1.70 (br d, 2H, J= 11 Hz), 1.45(m 2H). LCVS-ESI+: calc'd
for C281-134N703: 516.3 (MH); Found: 516.1 (M+H+). C 15To a sol ution
of car barmDeoBd49sL540 g, 5.00 nmrnol) in acetonitrile (lPCcrpS2c@ssmdded
pot assi um carbonate (1.38 g, 10.0 mmol) and 4-i odobenzyl brom de (1.56 g,
5.25 mmol ). The reaction m xture was stirred at roomterrperature for 18 h
and 45C LEMSBER!"t ¢aigid fo6 GretaNofl 05 120 (18 Jnffgungdind! 528 OAEH (010 nl). The | ayers
wer e separated, and the aqueous | ayer was extracted with Et0OAc (10 nL). The
conbi ned organi c layers were 20washed with brine (15 nL) then dried,
filtered, and concelitrated i n vacua. The crude product was purified by
flash colum chro phy (5-10% Et OAc/ hexanes) to give 2.02g of 90. 90:
11-1-NVMR 300 MHz,| 1}\)350[\619 7.67 (d, 2H, J =8 Hz), 7.01 (d, 2H, J =8
Hz), 6.97 W77 s, 2H), 4.16(q, H, J=7Hz), 1.21 (t, 3H J =7
Hz). 25LQVG-ES: cal ed f& AIN304:) 497.1 (M+H+); Found: 496.9 (MH).
30— gN—4.07 mol) in THF (16 nlL) was added
a solution of NH3 (4 ni, 7 Mln " The reaction vvas stirred at room
tenperature f ol ut i.on add . The
| ayors were syaPEresH fol FopRE! %ﬂaﬁa%%?gd*i’%feﬁew e Rl R (16
m). § he1qa¥tb,i4t‘&£ﬁttamragmﬁ1'yd:-1JBayetbsahmmlen-dw!)ednzyl)pj/mﬂuﬁeﬂ, and concentrated in

(t oac/ nogarbuiR BOEME DB 657 i ¥R AT ST TIRBR T 7. 67
(d 2H, 23-1984.Hz)m, FH)12.16ds, 32431 3.973.98 (Hy, 2H),6.6B(s( 8H), BH)5- 33885 28), 2BH) , 4.04

GRS N T TR L

2- met hoxyEmMeas!": @eﬂ@dfanlgsekagmsnﬁﬁﬂf)(MﬁH*lﬂ—ﬂ%L(na 62 \Mwey. added sodi um
hydriléie (153 nmg, 3.82 mmol, 60%in mneral oil). After 30 mn,

To a sol ution of di &hlorid

NH

t -
A vYo 8

Synthesized from compound 82 according to the procedure for compound A.
AR: 'H-NMR: 300 MHz, (CDs0D) d: 7.73-7.54 (m, 8H), 5.12 (s, 2 H), 4.43 (br m, 4H},
3.96-3.93 (m, 2H), 3.52 (br m, 2H), 3.44-3.37 (m, 2H), 3.22 (br m, 2H), 2.20-2.03 (m, 5H),

15 1.72-1.68 (m, 2H), 1.45-1.40 (m, 2H).
LCMS-ESI": caic'd for CagHa4NgOa: 515.6 (M+H"); Found: 515.1 (M+H").

Synthesized from compound 45 according to the procedure for compound 7, using

20  1+(bromomethyl)-3-trifluoromethyl-4-bromobenzene.
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15chl oropyridine 91 (760 ng, 1.59 mol) in THF (2 nL) was added. The
reaction was stirred at roomtenperature for 1 h. A saturated sol ution of
NRI CI (20wolpi1mvess2added. The | ayers were separated, andPChaSaguesss2 | ayer
was extracted with EtOAc (10 rnL). The conbined organic |ayers were dried,
filtered, and concentrated in vacuo. The crude groduct was ur|f| ed by

flash coBmh-UMRoRBE Mitza (R QB0 AcT 41822k Bls BH 05 §2-0el 70 2hiy @8 £08751). 92:
1H NVR: ( 8 7 iH m— 8 Hz)
s (bréqu\% é@%% -3 Zw @5% Sos @:Hm JFHJ 1!3@’«)1 76 nﬂ)@Hﬁdt 42 38% o
Hz), 3.62H{t, 2H, J=7Hz) 341(s 3H) 126(t 3H, J-?Hz)
LCVE- ES tcyfsatﬁl O 08 (LIRS FIN.085 165 - O Ml sTeoodin§17. 2 (Mht) . 25
Synt hesi ze rom corrpoun g2 accor di ng to the procedure for conpound 9,
using®1-(3-(4,4,5,5-tetranmet hyl-1, 3, 2-di oxabor ol an- 2-yCbenzyl ) pyrrol i di ne.
93: 1H-NMR 300 MHzyn(CD30D) d: 7.34-7.61 (m 8H), 5.84 (s, 1H, 5.13 (n-i,
1H), 4.30- 54.51 ( 4.11 (m 2H), 3.78 (br s, 2H), 3.65 (br m 2H),
3.39 (s, 3H), 2.6R (¥ , 1.85 (br s, 4H), 1.20 (br m 31-1).
LCVE- ESL@%}'\d Hor.Jc2g 06: 550.6 (I\/HrH+) Found: 550.1 (M+H*). 10To a

of 93

)

7

sol ution 0. 10=n in ic acid (2 nL) was added zinc
powder ( Thegm xt u

MeOH and concentr at ed in vi

silica (MeCN H20) to give 4lcpp. AW 1H NVR. 300 MHz, (CD30D) d: 7.89
(s, 1H), 7.48-7.73 (m T7H), 6. 48%5, 1 . 5.17 15(s, 2H), 4.50 gs, 2H),
4.38 (m 2H), Sgnthesized fromicomgogsl §pacagrding o, thg pepeddre faHgommpupg 9 yiingn  2H)

2.21 2N503 474.6 (M1l
I:Ound(m 12 kD{a; 4&54?3%%%&@3}%%%% 2@56&%)&%&%@3 3 from)((: orrpo:|)1d

92 accor 8fngi- *NMH jeo M‘&cé@@a@)fdoﬂ ofFsund 7Y). udp h@% H) Y410217 (m, 2
1- (4444, 4 t 94:
( h}&: 1§ (ﬁﬁﬁ i,a §3¥(Jm Jzarg 3?41511730&@9?5% Q-%B%mYEI){g%%V(BPW ﬁﬁg'zibg’l(?r

t 60C 1.5 h and then filtered with
rude product was purified on 018

e

1H N m 1H),
4. 30- 54#51Harﬁ863 0 (m, 41). (IFR7- DB (MP2HB1 357839 fp. 24, 3. 37 (s, 3H), 2.60

(br s, 4thmsle8B: ddid Ror CayHasFaNGOs: 597.6 (M+H"); Found: 597.2 (M+H").
NH.

JI =0
S8 L' ® -
Synthesized from compound 84 according to the procedure for compound A.
15  AS: 'H-NMR: 300 MHz, (CDs0D) d: 7.93-7.38 (m, 7H), 5.19 (s, 2 H), 4.48-4.42 (m, 4H),
3.96-3.93 (m, 2H), 3.59-3.41 (m, 4H}, 3.22 (br m, 2H), 2.21-2.05 (m, 5H), 1.75-1.72 (m,

2H), 1.46-1.39 (m, 2H).
LCMS-ESI": calc'd for CagHasFaNgOs: 583.6 (M+H"); Found: 583.2 {M+H").

NH,
Y
O/]\N/ N\>—Oi\/!e X
o .
; CFs O

20
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4H), 1.16 (br m 3H). LCVS-ESI+: calc'd for C29H36N506: 550.6 (M FH+);
Found: 550.1 (MtH+). NH2 NO N AX  10Synt hesi zed from 94 according to the
pr ocedur ewbantiomseound AW AX: 1H NVR 300 MHz, (CD300) pdT/UR2618/072868 (m
8H), 6.49 (s, 1H), 5.18 (s, 2H) 4.46 (s, 2H), 4.36 (m 2H), 3.76 (m 2H),
3.53 (br m 2H), 3.37 (s, 3H), 3.29 (br m 2H), 2.22 (m 2H), 2.02 (m 2H).
LOMG- ESI +:  caBenthesicad iGamaemRE0E 8uaurosiinavieHhy pracedure: for@mppuoqi/ﬁwgmg 15 To
a 50' uti 9313321 432 () 8RhefH)-1 '?@tﬁ?ﬁﬂo?o@?%@l)grﬁnirh%&rm& nadded zinc powder (100

The turée was strrre ture was filtered. The
sol ut i on8Giati-NMBH 300 Mitze (LAY G208 (B0 1. 7. S G 2B(0ABHY, 1024ls) 2 HI)h‘éWayer S

were separ@ ﬁﬂg[—{?%@é@%%@% Q@ﬁa%gaﬁbgéé az¥ﬁlr 4 ( W@%p!?gzr

sat urat e tion of ayer was
f|Ite5ed4Hbﬁth@nGeﬂHﬂé&%ﬁ?ﬁﬁ(maﬁhh1GH2t$QOB ﬂt» and acetonltrlle (1 )

vere addedokbevieg ot s Resues} Bl ey M) 5683 () The react  on

m xture was stir a sa ‘urated sol ution
of sodiumsulfite (10 nL) were added. The | ayers mere separated, and the
aqueous | ayer 25wasygxtracted with EtOAc (10 nl). The conbi ned organic

| ayers were dried, i1tered, and concentrated. The resulting oil was used
crude in the coupNi eaction according to the procedure for conpound 9,
1, 3, 2- di oxaborol an-2- yl)benzyppyrrolidine.

using 1-(4-(4.4,5/5-tletya thyl -
AY: 1HNA®£§Q\A42“,‘ ( CD3OB)=d: Qﬁ‘)l-l, J =8 Hz), 7.62 (d, 4H, J =
Hz), 7.34-(d, 52H, gy = 8°F 3 : , 4.49 (m 2H), 4.43 (s, 2H),
3.75 (m 2H), 3.52 (br - 3. 38 (s, 3H), 3.22 (br m 2H), 2.19 (m 2H),
2.04 (m 2H). CF,

Synthesized from compound 85 according to the procedure for compound A
10 AT: "H-NMR: 300 MHz, (CD;0D) d: 7.94-7.42 (m, 7H), 5.20 (s, 2 H), 4.44 (br m, 4H),
3.96-3.96 (m, 2H), 3.59-3.44 (m, 4H), 3.22 (br m, 2H), 2.21-2.04 (m, 5H), 1.72 (br m,
2H), 1.43 (m, 2H).
LCMS-ESI™: calc’'d for CagHaaF3NgOa: 583.6 (M+H"); Found: 583.2 (M+H").

NH,
SN
Py B-—OMe
Sasa
0 0
86 \\@B\
0
15

Synthesized from compound 45 according to the procedure for compound 7, using
2-(4-(bromomethyl)phenyl}-4,4,5,5-tetramethyl-1,3,2-dioxaborolane.
86: "H-NMR: 300 MHz, (CDCl;) d: 7.74 (d, 2H, J = 8 Hz), 7.28 (d, 2H, J = 8 Hz), 5.36 (br
s, 2H), 5.11 (s, 2H), 413 (d, 2H, J=7 Hz), 4.06 (s, 2H), 3.98 (dd, 2H, J = 11, 4 Hz), 3.41
20 {t, 2H, J=11Hz), 2.04 (m, 1H), 1.77 (d, 2H, J = 11 Hz), 1.44 {m, 2H), 1.32 (s, 12H).
LCMS-ESI": calc'd for CosHssBNsOs: 496.3 (M+H™); Found: 496.2 (M+H").
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LCVS-ESI +: calc'd for C27H31CI N503: 508.0 (M FH+); Found: 508.1 (MtH+).
10Synt hesi zed from conpound 91 according to the procedure for 92, using 4-
t et r ahydrwpyoarmaeg2ianol . 95: 1H NVR 300 WMHz, (CDCl3) dPCTAB201005288H, J = 8
Hz), 7.07 (d, 2H, J =8 Hz), 6.62 (br s, 21-1), 5.77 (s, 1H, 5.10 (m 1H),
4.42 (m 1H), 3.98-4.16 (m 6H), 3.42 (t, 2H, J=11 Hz), 2.00 (m 1H), 1.65
(m 2H), 1.42 (m z 1.28 (t, 3H, J =7 Hz). 15LCMS-ESI+: calc'd for
C21H261N406: 557. ); Found: 557.2 (MrH+). NH2 NO2 N - OO2Et
Synt hesi zed from/@ ouhd-(Ake according to the procedure for conpound 9,

N

usin

201-(4-(43?,/{; t et rarre 2= di ox@r ol an- 2-yGbenzyl ) pyrrolidine. 96:
1H NVR 300" VHz, (CBXCI 3) -7.57 K 4H), 7.33-7.42 (m 4H), 6.64 (br
s, 2H), 5.82 (s, 1H), 524(br , 4.47 (br m 1H), 4.06-4.24 (m 6H),
3.96 (m 2H), 3.68 (s, 2H), 3.38 (t, 2H, J= 11 Hz), 2.56 (m 4H), 1.99 (m
1H), 1.66 (m SymMpesizediiam camppyrd §§-fHccodbnBioRBEe procedire fer oB¥POCRE PO 506"
590.7 (MpgH); Found: 590.1 (MrH+). 25 Synt hesi zed from conpound 96
accor di n% to the procedure for corrpound AW AZ: 1H NVR 300 MHz, (CD30D) d:
7.73 (d, BBHH-YMR: @@&MHW @BCIoXH: 8414)(s. H4T.82dd, P J 38428 BN (MEBHIA7 48, 1H),

5.18 és gc?'d)a J4 }_};4 (§’163$—98 4@%1%@1’ 2?1"!1 37;=rz)64"‘g)( 3H) éoéﬂﬂ %@H% 9%1- 11,

4>.

5Hz) ,
5H), 1. 71‘25 (Ztﬂ) Crs 4 LM Jl"l@-lk*,“: 21734W§rﬂH 224?0 EEFFGI\/SiE$|83 (@aﬁfd) d-46dm,
C301- 136BRY3: 514.6 (MrH+); Found: 514.1 (MrHH).

LCMS-ESI": calc'd for CygHagN;Q5: 530.3 (M+H™); Found: 530.1 (M+H").

NH,,
J\JI =0
® "
10 N

Synthesized from compound 87 according to the procedure for compound A.
AU: "H-NMR: 300 MHz, (CD;0D) d: 8.99 (s, 1H), 8.27 (d, 2H, J = 6 Hz), 7.73 (m, 3H),
7.59(d, 2H, J = 8 Hz), 5.14 (s, 2H), 4.67 (s, 2H), 4.42 (d, 2H, J = 6 Hz), 3.94 (dd, 2H, J =
11, 3 Hz), 3.49 (brm, 4H), 3.41 (t, 2H, J= 11 Hz}, 2.16 (br m, 4H), 1.70 (d, 2H, J = 11
15 Hz), 1.44 (m, 2H).
LCMS-ESI": calc’d for CogHsaN;O5: 516.3 (M+H"); Found: 516.1 (M+H").

NH,

N
/“\ P \>—OMe
SAAA O
© 88 - N
N’
Synthesized from compound 86 according to the procedure for compound 8, using
20 30,

88: 'H-NMR: 300 MHz, (CDCl;) d: 8.60 (s, 1H), 7.93 (d, 2H4, J=8 Hz), 7.80 (d, 1H, J=8
Hz), 7.66 (d, 1H, J =8 Hz), 7.41 (d, 2H, J = 8 Hz), 5.20 (br s, 2H), 5.16 (s, 2H), 4.17 {d,
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NH2 . N...O0Q2Et 10Synt hesi zed from conmpound 95 according to the procedure
for conmpound 9, using 28. 97: 1HNWMR 300 MHz, (CDCI3) d: 8.79 (s, 1H),
7.85 (d, wWB200/=9R5Hz), 7.44-7.57 (m 4H), 7.33-7.42 ( mpCEH)S2016/0880% br s,
2H) , 586(s 1H), 5.20 (br m 1H), 4.56 (br m 1H), 3.96- 4.24 (m 6H),
3.85 (s, H),339gt,2HJ—11Hz)264( 4H), 1.99 (m 1H), 1.84 (m
154H), 1285/ Em H2HJ. 10 s, 8H).(hP0 thp, 2HCVBTESN3.7 ¢ 48 @H), 3.62 (CRHIBRRBOB: 591. 7
(MA-HH) 5 GF, 1 0 N BA Synt hesi zed
from cong Qﬁngé)??@cé%)r MJBW 6FNH24:NWC% ure for conpound AW 20BA: LCMs-ES:
calc'd f Gl\f@z@%mb@é—lamw&O}S (NEGUinicF OB E5530. { MEH)). 98

Synt hesi zed from 4-bronot hi azol e- 2- car bai dehyde according to the procedure
for conpound 28.

Synthesized from compound 88 according to the procedure for compound A.
AV: 'H-NMR: 300 MHz, (CD,OD) d: 9.11 (s, 1H), 8.75(d, 1H, J= 8 Mz}, 8.40 (d, 1H, /=8
Hz), 8.04 (d, 2H, J= 8 Hz), 7.71 (d, 2H, J = 8 Hz), 5.20 (s, 2H), 4.70 (s, 2H), 4.41 (d, 2H,
10 J=7 Hz), 3.94 (m, 2H), 3.66 (brm, 2H), 3.42 {1, 2H, J = 11 Hz), 3.30 {br m, 2H}, 2.24 (m
2H), 2.10 (m, 2H), 1.70 (br d, 2H, J= 11 Hz), 1.45 (m, 2H)}.
LCMS-ESI™: calc’'d for CogHaaN;Os: 516.3 (M+H™); Found: 516.1 (M+H").

Cl NO,

2
A NOs KyCOs /NE:[
E - oy CORE
Ci o N/COZEt H
H

15 To a solution of carbamate 89 (1.40 g, 5.00 mmol} in acetonitrile (12 mL) was

added potassium carbonate (1.38 g, 10.0 mmol} and 4-iodobenzyl bromide (1.56 g, 5.25
mmol). The reaction mixture was stirred at room temperature for 18 h and 45°C for 3 h
then poured onto H,O (15 mL) and EtOAc (10 mL). The layers were separated, and the
aqueous layer was extracted with £tOAc (10 mL). The combined organic layers were
20  washed with brine {15 mL) then dried, filtered, and concentrated in vacuo. The crude
product was purified by flash column chromatography (5-10% EtOAc/hexanes) o give
2.02 g of 90,
90: "H-NMR: 300 MHz, (CDCl3) d: 7.67 (d, 2H, J = 8 Hz), 7.01 (d, 2H, J = 8 Hz), 6.97 (s,
tH), 4.77 (s, 2H), 416 (g, 2H, /=7 Hz), 1.21{t, 3H, J =7 Hz).
25  LCMS-ESI™: calc'd for CisH13ClLINsO4 497.1 (M+H™); Found: 496.9 (M+H").
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LCVS- ESI +: Pal ed for C8H12Br N2S: 248.2 (MrH+); Found: 246.9 (MrH+). NH2 NO2
NCO2 Et Synt hesi zed from conpound 95 according to the procedure for
conpound WO 2081/03g8228. 98: 1H NVR 300 MHz, (CDC13) d: 7P84/USd)10@534802 = 8
Hz), 7.46 (s, 1H), 7.36 (d, 2H, J = 8 10Hz), 6.61 (br s, 2H), 5.80 (s, 1H),
5.20 (br m lH) 452(br m 1H), 3.97-4.22 (m 8H), 3.39 (t, 2H, J = 11

Hz), 2.78 (m 1.99 (m 1H), 1.89%em 4H), 1.62 (m 2H), 1.40 (m 2H).
LCVS- ES1+: dﬁ Of or C29 71N6068 ANO{ MtH*) ; Found: 597.2 (MrH+).
Synt hesi ze fr ﬁ%@g)und Saccordjin

LCVB- ES1€l o C27171133N6 ;

toﬁlé(?%hpr ocedure for corrpound AW
N2 NO2 N, COREE '
90 91
| !

Found: 521.1 (MtH+).
To a solution of dichioride 80 (2.02 g, 4.07 mmol) in THF {16 mL) was added a
solution of NHz (4 mL, 7 M in MeOH). The reaction was stirred at room temperature for 18

h. A saturated solution of NH,Cl {20 mL) was added. The layers were separated, and the
5  aqueous layer was extracted with EtOAc (10 mL). The combined organic layers were
dried, filtered, and concentrated in vacuo. The crude product was purified by flash column
chromatography (EtOAc/hexanes) fo give 1.53 g of 91.
81: "H-NMR: 300 MHz, (DMSQ) d: 7.67 (d, 2H, J = 8 Hz), 7.12 (d, 2H, J = 8 Hz), 6.66 (s,
1H), 4.85 (s, 2H), 4.04 (m, 2H), 1.08 (t, 3H, J=7 Hz}.
10 LCMS-ESI": calc'd for CisH1sCHIN,O,: 477.7 (M+H™); Found: 476.9 (M+H").

NH, NH,
NO, NO,
N NaH, ~O~"op JNE\)\\;[

e - L

To a solution of 2-methoxyethanol (301 ul., 3.82 mmol) in THF (7.6 mL) was

added sodium hydride (153 mg, 3.82 mmol, 60% in mineral oil). After 30 min,

15 chioropyridine 91 (760 mg, 1.59 mmol} in THF (2 mL) was added. The reaction was
stirred at room temperature for 1 h. A saturated solution of NH,CI (20 mL.) was added.
The layers were separated, and the aqueous layer was extracted with EtOAc (10 mL).
The combined organic layers were dried, filtered, and concentrated in vacuo. The crude
product was purified by flash column chromatography (EtOAc/hexanes) to give 701 mg of

20 92
92: "H-NMR: 300 MHz, (CDCl;) d: 7.65 (d, 2H, J = 8 Hz), 7.06 (d, 2H, J = 8 Hz), 6.60 (br
s, 2H), 5.88 (s, 1H), 5.05 (m, 1H), 4.41 {m, 3H), 412 (q, 2H, J=7 Hz}, 3.67 {t, 2H, J= 7
Hz), 3.41 (s, 3H), 1.26 (t, 3H, J =7 Hz).
LCMS-ESI": calc'd for CigH,pIN4Og: 517.3 (M+H™); Found: 517.2 (M+H™).

25
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Synt hesi zed from conpound 91 according to the procedure for 92, using 1-
butanol. 100: 11-1-NMR 300 WMHz, (CDCI3) d:. 7.. 5LCMS-ESI+: caled for
Cl9H241NMWB:20B1B9RS ( MH+) ; Found: 515.1 (MtH+). NH2 N OPET/US2010/052802

Synt hesi zed from conpound 100 according to the procedure for conpound 9,
using 1-(4-(4,4,5,5-tetranet hyl -1, 3, 2- di oxabor ol an- 2- yCbenzy1l) pyrrolidi ne.
10 101: 1H NWR 30QHQ/HZ (CDCI3) d: 756(m 4H) ?’AO(m 4H), 6.12 (br s,
2H), 5.84 (s, 1H), ;&—% dp?) 722 %} : OxAH), 3.68 (s, 2H),
2.57 (m 4H) . 1. 4P 42(m;2 %q%(m 3, 0, 94,
3H, J= 7 Hrx) L C@L&l C30H38N5 ( Foum 548.

(MHt) . NH2 N N BC
K@\ N 93

Synthesized from compound 92 accordmg to the procedure for compound 9, using

1-{3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyljpyrrolidine.

93: "H-NMR: 300 MHz, (CD,0D) d: 7.34-7.61 (m, 8H), 5.84 (s, 1H), 5.13 {m, 1H), 4.30-
5 451 {m, 3H), 411 (m, 2H), 3.78 (br s, 2H), 3.65 (br m, 2H), 3.39 (s, 3H), 2.67 (br 5, 4H),

1.85 (br s, 4H), 1.20 {br m, 3H).

LCMS-ESI": cale'd for CagHigNsOg: 550.6 (M+H™); Found: 550.1 (M+H").

s NO2 ]
E n
O g COE >=O
Hoae  ~C

'
OO W

10 To a solution of 83 (55 mg, 0.10 mmol) in acetic acid (2 mL) was added zinc

powder (65 mg). The mixture was stirred at 60°C 1.5 h and then filtered with MeOH and

concentrated in vacuo. The crude product was purified on C18 silica (MeCN/H;0} to give

41 mg.

AW: "H-NMR: 300 MHz, (CD;0D) d: 7.89 (s, 1H), 7.48-7.73 (m, 7H), 6.48 (s, 1H), 5.17
15 (s, 2H), 4.50 (s, 2H), 4.38 (m, 2H), 3.76 (m, 2H), 3.55 (br m, 2H), 3.37 (s, 3H), 3.29 (br m,

2H), 2.21 {m, 2H), 2.02 (m, 2H).

LCMS-ESI": caic'd for Co7H3NzO4: 474.6 (M+H"); Found: 474.1 (M+H").

NH,

N\ NO,

O~ \-COzEt

\@
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Synt hesi zed from conpound 101 according to the procedure for conpound AW
BC. 1H NVR 300 MHz, (00013) d: 7.43 (d, 2H, J =8 Hz), 7.67 (d, 2H, J= 8
Hz), 7.62W0a0112H9823 = 8 Hz), 7.48 (d, 2H, J = 8 Hz), 6. 22T(s20104652805. 18 (s,
2H), 4.43 (d, 2H), 4.22 (t, 2H, J =7 Hz), 3.53 (m 2H), 3.24 (m 2H), 2.20
(m 2H), 2.06 (m 2H), 1.80 (m 2H), 1.52 (m 202H), 0.98 (t, 3H, J =7
Hz). LCVS- ESI +: calc'd for C28H34N502: 472.6 (M+H+); Found: 472.1 (MH).

C NO d- di to the
pr ocedur e for ’é%ntw&zg“r%% Comg Onégl %%8@%“@%&%%@%3& %}?ﬁ%&ﬁﬁg QQ,Q%Z:

1H NVR: 369 M‘%5(@@Ilamegjylﬂ3%d@)?at(ozolarlEbyl)benzs/@pfrrﬁlfd@pb 7.06 (s 1H), 4.81

(s, 2H, alc'd for
Cl41- 112 CI %438NMH]Z (‘:(75\)/1% )y Isl:zo%ﬁ]dﬂ le%%) ? é H@) Iérg%ﬁfoz IN. OO2Et
103 BP 1G§yr{trhélsfi) ﬂeﬁt%rﬁ%o&ﬁ@@ﬁ@ (MO Z2HactdH @i Ag) tZGﬁOt(hESW‘ﬁcéﬁﬁl([@‘ﬁ‘or
conpound 48 1161 ﬁ-)NIVR 300 MHz, (CDCI3) d: 8.30 (s, 1H), 7.63 (m 1H),
7.48 (m i!) ?% 641(brs, 2H), 4.87 (s, 2H), 4.14(q, 2H, J =
7 Hz), 1LQ3M5‘(ESF 3¢¢F0®f0f CZgHﬂNsOeL@OBﬁ Bt oaung: 856G IMETAHL4E3r CI N504: 431. 6
(MtFr); Found: 431.9 (MtH+).

NH,
O\/\O N

10 Synthesized from 94 according to the procedure for compound AW.
AX: H-NMR: 300 MHz, (CD,0D) d: 7.48-7.73 (m, 8H), 6.49 (s, 1H), 5.18 (s, 2H), 4.46 (s,
2H), 4.36 (m, 2H), 3.76 (m, 2H), 3.53 (br m, 2H), 3.37 (s, 3H), 3.29 (br m, 2H}, 2.22 (m,
2H), 2.02 (m, 2H).
LCMS-ESI™: calc'd for CyyHauNsOy: 474.6 (M+H™); Found: 474.2 (M+H").

15
NH, NH, H
NO 1. Zn, HOAC N
N = 2 2. NCS N| A =0
P
O~ COgEt 3. PACly Cippf -~ \/\O N

W R I v RS
vy

To a solution of 92 (180 mg) in acetic acid (5 mL) was added zinc powder (100
mg). The mixture was stirred at 60°C 2 h. The mixture was filtered. The solution was then
diluted with H,O (10 mL) and EtOAc (10 mL). The layers were separated, and the

20  combined organic layers were washed with a saturated solution of NaHCC; (10 mL). The
organic layer was dried, filtered, and concentrated in vacuo. CH,CI, (5 mL) and
acetonitrile {1 mL) were added followed by N-chlorosuccinimide (NCS) (50 mg}. The
reaction mixture was stirred at rt for 4 h. EtOAc (15 mL) and a saturated solution of
sodium sulfite (10 mL) were added. The layers were separated, and the aqueous layer

25  was exiracted with EtOAc (10 mL). The combined organic fayers were dried, filtered, and
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N'--L=-" - NOO N .OQ2Et 0104 NBr Synt hesi zed from conpound 103
according to the procedure for conpound 92, using

4-t et r ahywloapywesseet hanol . 104: 1H NVR 300 MHz, @CD@IS3)10m52882 25(s,
1H), 7.70(m 1H), 7.48(d, 1H, J 8Hz) 667(br s, 2H), 5.80 (s, 1H),
4.97 (m 1H), 460m1H),397 é ,337350(m204,202
(m 1|_|) cqncpgtr@tﬁg 'ﬁ}q)res@tn%m(wfxsgw)dcrg e1ig tt\@ coupling geacyom.@;corq_r@\/@ &| +
cal ¢ d 1 0loct204 1023RibaRG0, B AL M 5 E@uAGinyE19 21 bbbdotan-2H2

Synt hesi zed from conpound 104 Taccording to the procedure for conmpound 9,
using 1- ("ﬁle(“éyflpys“otsi'@%trarret hyl- 1, 3, 2- di oxabor ol an- 2- yObenzyt) pyrrol i di ne.

1052 1H NVR‘ &r@ﬂh r@ﬂ?@b?{boﬂ 787c5(% bs, Jihi)ﬂz 7. éZé&’ 4915J(=f18 HEf 346465 (br

Zi 37- @H(Jn- 84111) 552%%6114;%"1 2?)0‘?4@& 2&&3 7@(f802'ﬂrr§52t@9r m(12fds)83(3§1 2H) ,

1. 35(m Je,éL27b(FH’2 lc'd for C3-130\1606: 591.7
( MHH) ; E-Qand é@ﬂ NHZ N@BD)a 10Synt hesi zed from 105

accor di ngCV§- E%‘e C@f“d& aniNS%ﬁ%%M*’,Z{W Femd: §PEANKM+H300 MHz, (CD300) d:
8.94 (s, 1H), 8.46 (d, 1H J = 8 Hz), 8.30 (m 2H), 8.07 (d, 1H J= 8 Hz),
7.79 (m 2H). 6.73 (s. 1H), 5.37 (s, 2H). 4.54 (s, 2H), 4.16 (d. 2H, J = 7
Hz). 3.99 (m 2H), N®53 (m 4H), 3.29 (m 2H), 2.21 (m 2H), 2.06 (m 2H)),
1.77 (m 2H), 1. 4@ NOB) .

- CO2E
o \©\
10 Synthesized from compound 91 according to the procedure for 82, using 4-
tetrahydropyranmethanol.
85: "H-NMR: 300 MHz, (CDCl;) d: 7.65 (d, 2H, J = 8 Hz), 7.07 (d, 2H, J = 8 Hz), 6.62 (br
s, 2H), 5.77 (s, 1H), 5.10 {m, 1H), 4.42 (m, 1H), 3.98-4.16 {m, 6H), 3.42 ({, 2H, J =11 Hz),

2.00 (m, 1H), 1.65 (m, 2H), 1.42 (m, 2H), 1.28 (t, 3H, J = 7 Hz).
15 LCMS-ESI™: calc'd for CaiMasIN4Og: 557.4 (M+HY); Found: 557.2 (M+H").

NH;
S No2

\-CO2E

- “‘mo

Synthesized from compound 95 according to the procedure for compound 9, using
20  1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl}benzyl)pyrrolidine.
96: 'H-NMR: 300 MHz, (CDCI;) d: 7.50-7.57 {m, 4H), 7.33-7.42 (m, 4H), 6.64 (br s, 2H),
5.82 (s, 1H), 5.24 (br m, 1H), 4.47 (br m, 1H), 4.06-4.24 {m, 6H), 3.96 (m, 2H), 3.68 (s,
2H), 3.38 (4, 2H, J= 11 Hz), 2.56 (m, 4H), 1.89 (m, 1H), 1.66 (m, 4H), 1.15-1.42 (m, 7H).
LCMS-ESI": calc’d for CaHioNsQOs: 580.7 (M+H"); Found: 590.1 (M+H").
25
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15LCMS- ES1+: calc'd for C29H35N603: 515,6 (MrH+); Found: 515.1 (MrH). NH,
NO Synt hesi zed from conpound 104 according to the procedure for
conmpound WO 20H1/03g825 PCT/US2010/052802
1-(4-(4,4,5,5-tetramet hyl- 1, 3, 2- di oxabor ol an- 2-yl ) benzyppyrrolidine. 20106:
1H NVR 300 MHz, (CDCI3) d: 8.54(s, 1H), 7.94(d, 2H, J= 8 Hz), 7.75 (m

1H), 7.45 (d, 2H, J’\“”ﬁ'B_le), 7.19 (m 1H), 6.65 (br s, 2H), 5.85 (s, 1H),
5.11 (m 1H), 4.6 , 3.97-4.22 (m 6H), 3.51 (m 2H), 3.40 (m 2H),
2.55 (m 4H), 2.0 jz:IEbQ 1.81 (m 4H), 1.67 (m 2H, 1.35 (m 2H, 1.17
(br m 3H~ Ncal c'd for C311-139N606: 591.7 (M+W,; Found: 591.1
(MrH+) . NH2 N 1 BE v @ =Ya m 106 according to the procedure for
conmpound A :lalj-Nl\/R 7 d: 9. 03 (s, 1H) 8.70 (d, 1H, J =
8Hz)842(d 1HJ ' d, 2H J =8 Hz), 7.90 (d, 2HJ:8

Fzm) ’ 2E|) 823( Ehswesé%ﬁﬁ@ iﬁmﬁm”dzﬁ §°5°§ %W%e Bﬁc%%(eg%r “(%w‘po%ﬂgﬁ)?"’ 2. 063( 219
SH), 1. 78Z( Hi-NMR: 300 Midr, (GP:QB) o 1.TME: B8l 4= &), 565 frord-G2DHBENGDGY =515, 6
(Mrb) S Boundi, R1p41s (MEMLy NG (s oH), 4.08 (d, 2H, v = 6 Hz), 3.95 (dd, 2H, J = 11, 4
5 Hz), 3.53 (m, 2H), 3.40 (t, 2H, J = 11 Hz), 3.22 (m, 2H), 2.02-2.21 (m, 5H), 1.72 (d, 2H, J
= 11 Hz), 1.47 (m, 2H).
LCMS-ESI": calc'd for CagHagNsOs: 514.6 (M+H"); Found: 514.1 (M+H").

NH,
N N No2

- COZE

- %o

10 Synthesized from compound 95 according to the procedure for compound 8, using
28.
97: "H-NMR: 300 MHz, (CDCl3) d: 8.79 (s, 1H), 7.85 (d, 2H, J = 8 Hz), 7.44-7.57 (m, 4H),
7.33-7.42 (m, 4H}, 6.62 (br s, 2M), 5.86 (s, 1H), 5.20 (br m, 1H), 4.56 (br m, 1H), 3.96-
4.24 (m, 6H), 3.85 (s, 2H), 3.38 (¢, 2H, J = 11 Hz), 2.64 (m, 4H), 1.99 (m, 1H), 1.84 (m,

15 4H), 1.65 (m, 2H), 1.41 (m, 2H).
LCMS-ESI: calc'd for CayMHssNeOg: 591.7 (M+H™): Found: 591.1 (M+H").

NH,
§
N~ ™
| =0
5 ~ ()
BA W

Synthesized from compound 87 according to the procedure for compound AW,
20 BA: LCMS-ESI": calc'd for CugMssNeOs: 515.7 (M+H™); Found: 515.2 (M+H").
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N2 107 | Br Synt hesi zed from conpound 103 according to the
procedure for conpound 92, 15using 1-butanol. 107: 1H NVR 300 MHz, (CDCl 3)
d: 8.26 (WO 20H)04982568 (m 1H), 7.47 (d, 1H, J- 8 Hz), 6PET/UShe10s5288H), 5. 80
(s, 1H, 4.98(m 1H) 4.59 (m 1H), 4.08-4.28 (m 4H), 1.72 (m 2H), 1.42
(m 2H), 115 097 (t, 3H J = 7 Hz). LCVS-ESI+: caled for
C18H23Br N60 5/ 69 g é}m Found: 468.1 (MH+). 20 NH2 N'-L-"NO2 || COREt
Synt hesi pas ound 107 accor di ng to the procedure for conpound 9,
using 1-(3- ( ,4,5,5-tetramet hyl- 1, 3, 2- di oxabor ol an- 2- Abenzyl ) pyrrol i di ne.
108: 1H NVR: 9800 MHz, (CDC13) d: 8. 56 (s, 1H), 7.19-7.95 (m 61-1), 6 65
(br s, 2H), 5.85

(0 5,0 2 S8R St e ol b Lo B B el W e 3, 2,

m 3H), GoMBolid283H, J = 7 Hz). LCMB-ESI+: calc'd for C29H37N6O05: 549. 6

Ml-1-1 0 1 zed fr according to the
éroiedurécﬁgggbrﬁ?@s&@r&#ﬁgﬁsg IZ\I%—SKM% 48?&% d: 8. 98 (s, 1H),
8.61 £d, 1H, J- 8 Hz), 8.42 (d, 1H, J- 8 Hz) 8.29 (s, 1H), 8.07 (d, 1H, J=
8 Hz), 7.86 (d, 1H, J= 8 Hz), 7.78 (t, 1H J=8 Hz), 6.76 (s, 1H), 5.42 (s,
2H), 4.56 (s, 2H), 31 (t, 2H, J =7 Hz), 3.60 (m 2H), 3.28 (m 2H),
2.22(m 2H), 2.074 ﬁP? 1.86 (m 2H), 1.56(m 2H), 1.01 (t, 3H, J- 7 Hz).
LCM5-ESI +: _cal ¢' dlif or ngéz-EJESSNGOZ: 473.6 (MrH+); Found: 473.1 (M#). 15
NNO2 C N

O
99
s
Nt&
N
Synthesized from compound 85 according to the procedure for compound 8, using
28.

98: "H-NMR: 300 MHz, (CDCl;) d: 7.84 (d, 2H, J = 8 Hz), 7.46 (s, 1H), 7.36 (d, 2H, J= 8
10 Hz), 6.61 (br s, 2H), 5.80 (s, 1H}, 5.20 {br m, 1H), 4.52 (br m, 1H), 3.97-4.22 (m, 8H),

3.39 (t, 2H, J = 11 Hz), 2.78 (m, 4H), 1.99 (m, 1H), 1.89 (m, 4H), 1.62 (m, 2H), 1.40 {m,

2H).

LCMS-ESI™: calc'd for CagHsNg0eS: 597.7 (M+H"); Found: 587.2 (M+H").

N_;K/ND
Synthesized from compound 99 according to the procedure for compound AW.
LCMS-ESI™: calc'd for CorMs3N03S: 521.7 (M+H"); Found: 521.1 (M+H").

15
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. OO2Et Synt hesi zed from conpound 107 according to the procedure
for conmpound 9, using

1- (4- (4, W0,26trm@vs2anmet hyl- 1, 3, 2- di oxabor ol an- 2-yl ) benzyppyrusediodsasez 109:
1H NVR: 300 MHz, (CDC13) d: 8.55 (s, 1H), 7.18-7.96 (m 6H), 6.65 (br s,
2H), 5.85 20(s, H}\] 5.12 (m 1H), 4.63 (m 1H), 4.23 (m 2H), 4.12 (q, 2H,
J=7 Hz), 3.69 (s, E’ , 2.55 (m 4H), 1.81 (m 4H), 1.68 (m 2H), 1.41 (m

2H), 1.17 (br m NJJ295 (t, 3H, J- 7 Hz). LCVS-ESI+: carc'd for
C29H37NI 605: 549. 1’?@ Found: 549.1 (MrH+). NH2 BG O  Synthesi zed
from 109 -aceor th 'E) ocedure for conpound AW BG 1H NVR 300 MHz,

(CD30D) d: 8.99 (s, 1 .61 (d, 1H, J- 8 Hz), 8.37 (d, 1H J= 8 Hz), 8.10
(d, 2H, J = 8 Hz),108. 87 2H, J = 8 Hz), 6.77 (s, 1H), 5.42 (s, 2H), 4.54
(s, 52H), 4.31 (t, 2H, JF=£7 Hz), 3.56 (m 2H), 3.27 (m 2H), 2.22 (m 2H),

2.06 (m 21-1), 1.86 (m 2H),' 1.56 (m 21-1), 1.01 (t, 3H, J = 7 Hz).

LCVB- ES| +:  caBghttlesizad @27 H3BNGOR: 9UFRosditdMeHhg pracedurg:for23 uging Wh-Ht+) .
Bi ol ogi cg&ta%lanpl es
100: "H-NMR: 300 MHz, (CDCl;) d: 7..
5  LCMS-ESI": calc’d for CigHasiN,Os: 515.3 (M+H™); Found: 515.1 (M+H").

NH,
N N No2

GOz

‘m

Synthesized from compound 100 according to the procedure for compound 9,
using 1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)pyrrolidine.
10 101: "H-NMR: 300 MHz, {CDCl,) d: 7.56 (m, 4H), 7.40 (m, 4H), 6.12 (br s, 2H), 5.84 (s,
1H), 4.47 (m, 1H), 4.22 (m, 2H), 4.12 (m, 1H), 3.68 (s, 2H), 2.57 (m, 4H), 1.82 (m, 4H),
1.67 (m, 2H), 1.42 (m, 2H), 1.19 {m, 3H), 0.94 (t, 3H, J = 7 Hz).
LCMS-ESI™; caic'd for CyoHsaN:Qs: 548.7 (M+H"); Found: 548.1 (M+H").

Synthesized from compound 101 according to the procedure for compound AW.
BC: "H-NMR: 300 MHz, (CDCl;) d: 7.43 (d, 2H, J = 8 Hz), 7.67 (d, 2H, J= 8 Hz), 7.62 (d,
2H, J= 8 Hz), 7.48 (d, 2H, J= 8 Hz), 6.42 (s, 1H), 5.18 (s, 2H), 4.43 (d, 2H), 4.22 (t, 2H, J
=7 Mz), 3.53 (m, 2H)}, 3.24 (m, 2H), 2.20 (m, 2H), 2.06 (m, 2H), 1.80 (m, 2H), 1.52 (m,
20 2H), 0.98 (t, 3H, J = 7 Hz).
LCMS-ESI™: cale'd for CogHiaNgOo: 472.6 (M+H™); Found: 472.1 (M+H").
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10 PBMC Assay Prot ocol Assays were conducted to determ ne cytokine
stinmulation at 24 hours from human Peripheral Bl ood Mononucl ear Cell (PMBO)
usi ng t hewoanmodests of the present invention. The assay®CRAIS2010080N
duplicate, with 8-point, half-log dilution curves. The 15conpounds of the
present invention were diluted from10 nM DMSO sol ution. Cell supernatants
are assayed directly for IFNa and 1:10 dilution for INFa. The assays were
performed incga simlar fashion as described in Bioorg. Med. Chem Lett. 16,
4559, (2006) .. Spgeifically, cryo-preserved PBMCs were thawed and seeded 96
wel | plateshwi 750, 000 cells/well in 190pL/wel | cell nedia. The PBMCs
wer e theg' t gtbfor 1 hour at 37C at 205% 002. Then, the conpounds of
the pres ht invellti on were added in 10pL cell media at 8 point, half-Iog
dilution titwati e plates were incubated at 37C and 5% CO2 for 24
hours and then spi nned at 1200r pm for 10m n, which was foll owed by
col l ecti ng supernat&nt Bnd storing the sane at -80C. Cytokine secretion was
assayed with i Fggg Jx i i ] anal ysi s
i nstrunent. Il%wifkﬁ%ZSE va Hgﬁpgéﬁaé%%égggcﬁﬁ%&gébﬁ%%ﬁ%ﬁ%@%@gﬁ’trati on at
whi ch i FMsiag prooeineSi{brorsariethymyedingy t he conpound reached three fold above
backgy oungl,. « t 1ned R0 S 0
conp%ndzgzo'f Rt @ﬁb%@ﬁ?, gdmﬂ?il %%%%ﬁ%?ﬁgt@c%g?%g%” 4i8r11 (%-'%)’r ange of
about 0. 4.18d¢q.arbut= 16izD0®3 Gr3thkcut HE)-1 t o about 1,000, or about 0.1 to
about 300cp@r ; : ) i t 10, or about
0.1to a %M?’ %@'%%%8?&1%%@%&%%@&?%,(%#—ﬁ*’)ggémgﬁé?\bgggﬁfywoo, or |less
t han about 3000, or |ess than about 1000, or |[|ess than about 500, or |ess
than about 4@, or less than about 300, or |ess than about 200, or |ess
t han about 1Q0, | ess than about 50, or |ess than about 20, or |ess than
about 10, oy §s than about 5, or |less than about 1. In one enbodi ment,
t he conpounds tdwepresent invention have IFN ECrax 5 values (nM of <
1000 nM “Fabie Nshows | FN MEC val ues for the conpounds disclosed in
i)

Exanpl es A-1 164 esent application. Table 1 Exanmple MEC Ad c¢ Cb

N Br
10 Synthesized from compound 102 according to the procedure for compound 91.
163: 'H-NMR: 300 MHz, (CDCL;) d: 8.30 (s, 1H), 7.63 (m, 1H), 7.48 (m, 1H), 6.45 (s, 1H),
6.41 (brs, 2H), 4.87 (s, 2H), 4.14 (q, 2H, J=7 Hz), 1.26 (t, 3H, J =7 Hz).
LCMS-ESI": calc'd for CyaH14BrCIN:O,: 431.6 (M+H"); Found: 431.9 (M+H").

NH,

J’é[mz

|

CO-Et
Cr\o - N 2
O 104 X

-

15 N Br
Synthesized from compound 103 according to the procedure for compound 92,
using 4-tetrahydropyranmethanol.
104: 'H-NMR: 300 MHz, (CDCl3) d: 8.25 (s, 1H), 7.70 {(m, 1H), 7.48 (d, 1H, J = 8 Hz),
6.67 (br s, 2H), 5.80 (s, 1H), 4.97 {m, 1H), 4.60 {m, 1H), 3.97-4.18 (m, 4H), 3.37-3.50 (m,
20 4H), 2.02 (m, 1H), 1.72 (m, 2H), 1.35 (m, 2H), 1.15 (t, 3H, J= 7 Hz).
LCMS-ESI™: calc'd for CagHasBrNsOg: 511.3 (M+H"); Found: 510.1 (M+H"),
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WO 2011/049825 PCT/US2010/052802

NH,

N NO2

'/\j/\o | P N,COQEt
© 105 B
Synthesized from compound 104 according to the procedure for compound 9,

using 1-(3-(4,4,5, 5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyhpyrrolidine.

105: 'H-NMR: 300 MHz, (CDCls) d: 8.55 (s, 1H), 7.17-7.95 (m, 6H), 6.65 (br s, 2H), 5.85
5 (s, 1H), 501 {m, 1H), 4.66 {(m, 1H), 3.97-4.21 (m, 6H), 3.37-3.70 (m, 4H)}, 2.56 (m, 4H),

2.02 {m, 1H), 1.80 (m, 4H), 1.68 (m, 2H), 1.35 (m, 2H), 1.17 (br m, 3H).

LCMS-ESI™: calc'd for CaiHaeNeQg: 591.7 {M+H"}; Found: 591.2 (M+H").

NH,
%
N7
@ =0
° B
N
10 Synthesized from 105 according to the procedure for compound AW,
BD: "H-NMR: 300 MHz, (CD;0D) d: 8.94 (s, 1H), 8.46 (d, 1H, J = 8 Hz), 8.30 (m, 2H),
8.07 (d, 1H, J=8 Hz), 7.79 {m, 2H), 6.73 (s, 1H), 5.37 (s, 2H), 4.54 (s, 2H), 4.16 (d, 2H, J
=7 Hz), 3.9 {(m, 2H), 3.53 (m, 4H), 3.29 (m, 2H), 2.21 (m, 2H), 2.06 (m, 2H), 1.77 (m,

2H}, 1.48 (m, 2H).
15  LCMS-ESI": calc'd for CaeHasNgQa: 515.6 (M+H™): Found: 515.1 (M+H").

NH,

NS NO:

i
COsEL
O/\O e N P
o 106 N
»
N
N

Synthesized from compound 104 according to the procedure for compound 9,
using 1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-ylYbenzylpyrrolidine.
20 106 "H-NMR: 300 MHz, (CDCl;) d: 8.54 (s, 1H), 7.94 (d, 2H, J = 8 Hz), 7.75 (m, 1H),
7.45 (d, 2H, J =8 Hz), 7.19 (m, 1H), 6.65 (brs, 2H), 5.85 (s, 1H), 5.11 {m, 1H), 4.66 (m,
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1H), 3.97-4.22 (m, 6H), 3.51 (m, 2H), 3.40 (m, 2H), 2.55 (m, 4H), 2.00 (m, 1H), 1.81 (m
4H), 1.67 (m, 2H), 1.35 (m, 2H), 1.17 (br m, 3H).
LCMS-ESI™: calc'd for CsiHsNgQg: 591.7 (M+H"); Found: 591.1 (M+H").

NH,
N
N~ ™=
| =0
e (" o
O \ y N

Synthesized from 106 according fo the procedure for compound AW.
BE: "H-NMR: 300 MHz, (CD,0D) d: 9.03 (s, 1H), 8.70 (d, 1H, J=8Hz), 8.42 (d, 1H, /=8
Hz), 8.10 (d, 2H, J = 8 Hz}, 7.90 (d, 2H, J = 8 Hz), 6.82 (s, 1H), 5.44 (s, 2H), 4.55 (s, 2H),
4.18 (d, 2H, J = 7 Hz), 3.99 (m, 2H), 3.54 (m, 2H), 3.44 (m, 2H), 3.27 (m, 2H), 2.22 {m,
2H), 2.06 (m, 2H), 1.78 (m, 2H), 1.49 (m, 2H).
LCMS-ESI™: calc'd for CogHssNgOs: 515.6 (M+H™); Found: 515.1 (M+H").

NH,
l
/\‘/\O S N,COQEt
107 ™
»
N Br

Synthesized from compound 103 according to the procedure for compound 82,
using 1-butanol.
107: "H-NMR: 300 MHz, (CDCls) d: 8.26 (s, 1H), 7.68 (m, 1H), 7.47 (d, 1H, J = 8 Hz),
6.67 (brs, 2H), 5.80 (s, 1H), 4.98 (m, 1H), 4.59 (m, 1H), 4.08-4.28 (m, 4H), 1.72 (m, 2H},
1.42 (m, 2H), 1.15 {m, 3H), 0.97 (f, 3H, J =7 Hz).
LCMS-ESI™: calc'd for CigH23BrNsOs: 468.3 (M+H™); Found: 468.1 (M+H").

NH,

N\ NOs

\-COeEt

U
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ATa AUa AVa AW AX AY AZa BAa BB BCa BDa BEa BFa BGa MEC = mini num
concentration for induction of |IFN-al pha = 3-fold over background a: = 1 nM
b: 1 nM -w0 2010298280 nM - 99 nM d: 100 nM - 1000 nM e: 2CTABR01NG2802 The
speci fic pharnmacol ogi cal responses observed may vary according to and
dependi ng on the particul ar active conpound sel ected or whether there are
present 5Sphar Fuelbesizaddrone spmpeynst 107sacgarding te thearocodige & PBIPRUIART on and

mode of adal i Slk als RRtramethyl-1,3,2-dioxaborolan-2-yl)benzyl)pyrrolidine.
108: "H-NMR: 300 MHz, (CDCly) d: 8.56 (s, 1H), 7.19-7.95 (m, 6H), 6.65 (br s, 2H), 5.85
(s, TH), 5.11 (m, 1H), 4.65 (m, 1H), 4.23 (m, 4H), 3.72 (s, 2H), 2.57 (m, 4H), 1.80 (m, 4H),
5 1.67 (m, 2H), 1.40 (m, 2H), 1.17 (br m, 3H), 0.95 (t, 3H, J = 7 Hz).
LCMS-ESI*; cale'd for CagHa7NsOs: 549.6 (M+H"); Found: 549.1 (M+H").

NH
N™ ™
| =0
/\”/\O s N
= N
B \ Y
N

Synthesized from 108 according to the procedure for compound AW.
10  BF: 'H-NMR: 300 MHz, (CD,OD) d: 8.99 (s, 1H), 8.61 (d, 1H, /=8 Hz), 8.42(d, 1H, /=8
Hz), 8.29 (s, 1H), 8.07 (d, 1H, J=8 Hz), 7.86 (d, 1H, J=8 Hz), 7.78 (1, 1H, J= 8 Hz),
6.76 (s, 1H), 5.42 (s, 2H), 4.56 (s, 2H), 4.31 (t, 2H, J =7 Hz), 3.60 {m, 2H), 3.28 (m, 2H),
2.22 (m, 2H), 2.07 (m, 2H), 1.86 (m, 2H), 1.56 (m, 2H), 1.01 (1, 3H, J =7 Hz).
LCMS-ESI': calc'd for CarHasNsO,: 473.6 (M+H"); Found: 473.1 (M+H").

15
NH,
/\/\O 1 e N,COgEt
109 R

" 9
N
Synthesized from compound 167 according to the procedure for compound 9,

using 1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)Ybenzyt)pyrrolidine.

109: "H-NMR: 300 MHz, (CDCls) d: 8.55 (s, 1H), 7.18-7.96 {m, 6H), 6.65 (br s, 2H), 5.85

20 (s, 1H), 5.12 (m, 1H), 4.63 (m, 1H), 4.23 (m, 2H), 4.12 (g, 2H, J = 7 Hz), 3.69 (s, 2H), 2.55

(m, 4H), 1.81 (m, 4H), 1.68 {m, 2H), 1.41 (m, 2H), 1.17 (brm, 3H), 0.95 (t, 3H, J = 7 Hz).
LCMS-ESI™: calc'd for CagHarNgOs: 549.6 (M+H"); Found: 549.1 (M+H").
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enpl oyed, and such expected variations or differences in the results are
contenplated in accordance with practice of the present invention.

Al t hough wpeaeitfd4gs2enbodi ments of the present invention 2Ce&/Uses1eios802
illustrated and described in detail, the invention is not limted thereto.
The above detail ed descriptions 10are provided as exenplary of the present

I nvention and shouNﬁl‘z not be construed as constituting any limtation of the
i nvention. Modifi s will be obvious to those skilled in the art, and
al | m)dlflcatlons;th t @eonot depart fromthe spirit of the |nvent|on are

i nt ended-t'o~be~p with the scop f the appended clains. WO

2011/ 049825PCT/ USZ%@EOI 02\ VE CLAI I\/t Ay conmpound of Fornmula |: NH2 RL,L NN
i-i>, :3), (L2 - 2/-- - Nt ?"-(RA)n D 11 or a
phar maceut ically accept abI eVsal ereof, wherein: L1 is -NR8-, -0-, -S,
-N(R8) C(0) - al kyl ,
substituted a?i‘tﬁ@&ﬁeq ﬁoﬂ(‘%? BC&[ E‘ﬁ%%%%sp (gf;ttetdB%{}Pt‘”:!re‘czidITQ;nglg"ensjﬁw| al k nyI
substituB&d’ EaHNMﬁﬁy?r{)O M, E(C@atDR)yti 8. Q@l(ﬁstﬂ‘iﬂ L&@‘d(t‘hét‘ledeeﬂ ?R@I 8.3¢ &, ticb“by’cﬂ yl,
substitu I yL, 3l k al kyI
heterocy%l(?%l %aw ﬁt%t Sﬁ%e? @c" 'yl gh eroc @I %3? ﬁ@u‘%g’m ut ed
het er@cyéH%%ﬁk@lZH aryT Hzs 3t (im, @HécB aF i, 2Hel éEaﬁer ) 28t iPHut1edp
het er oar ryl { it i al kyl, heteroaryl al kyl

Hoiaf oA A e

15substi het oC cIyIaIkenyI substituted
car bocyckGMa- R@hycta,lcd for C7H3aNgO4: 473.6 (M+H™); Found: 473.1 {(M+H™).

Biological Examples
10
PBMC Assay Protocol
Assays were conducted to determine cytokine stimulation at 24 hours from human
Peripherai Blood Mononuciear Cell (PMBC) using the compounds of the present
invention. The assays were run in duplicate, with 8-point, half-log.dilution curves. The
15  compounds of the present invention were diluted from 10 mM DMSO solution. Cell
supernatants are assayed directly for IFNa and 1:10 dilution for TNFa. The assays were
performed in a similar fashion as described in Bioorg. Med. Chem. Lett. 16, 4559, (2006).
Specificaliy, cryo-preserved PBMCs were thawed and seeded 96 well plates with 750,000
cells/well in 190uL/well cell media. The PBMCs were then incubated for 1 hour at 37°C at
20 5% CO2Z. Then, the compounds of the present invention were added in 10uL cell media
at 8 point, half-log dilution titration. The plates were incubated at 37°C and 5% CO2 for
24 hours and then spinned at 1200rpm for 10min, which was followed by collecting
supernatant and storing the same at -80°C. Cylokine secretion was assayed with
Luminex and Upstate multi-plex kits, using a Luminex analysis instrument. |FN MEC
25  value for a compound was the minimum concentration at which 1FN-a production
stimulated by the compound reached three fold above background, as determined using
the assay method above.
The compounds of the present invention have IFN MEC vaiues (nM) in the range
of about 0.1 to about 10,000, or about 0.1 to about 1,000, or about 0.1 to about 300, or
30  about 0.1 to about 100, or about 0.1 to about 10, or about 0.1 to about 5, or about 0.1 o

about 1, or less than about 5000, or less than about 3000, or less than about 1000, or
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car bocycl yi al kynyl, substituted carbocyclyial kynyl, heterocyclyl ai kenyl
substituted heterocyclyl al kenyl, heterocyclyial kynyl, substituted

het er ocycwoabkiymyd2s aryl al kenyl, substituted aryl al kenylPCTaISgd1@I0R380Y | |
substituted arylal kynyl, heteroaryl al kenyl, substituted heteroaryl al kenyl,
het er oaryi al kynyl, substituted heteroaryl al kynyl, carbocyclyl heteroal kyl,
20subst i lessdikrcatrdud 69 oy ldse tiemortiokt/ 400, lvetess dwpncibplih®ie po sk jHan abobst i t ut ed

et o oar gPRct Qb By ot 188 o S B Rt so el SN PRGRRL V) o1

C-R5; R5abgutv0. halesgthan aabkhA, or kebdtantaboatt.al kyl , hal oal kyl " al koxy,

substituted al I 0 Lkyl,
Sybst £t od, b Ko R RRERE O AT OORN s TR % PGB 1)
subst bt utveldeﬂnétl\é)mfa 160, nl\ﬂ:aﬁiﬁ@y@hw$ IRNINE \t&ht%dorciaelaompowyds disclosed

car bocycl clylal kyl, heterocyclyl, substituted
heterocycr?/il':‘%4 %@ﬁq%gﬁtéig%%fg g$§9¥ heteroaryl substituted heteroaryl,
het er ocycl yl al kyl , substituted heterocyclylal kyl, aryl al kyl, substituted
aryi al kyl , heteroarylalkyl, substituted 30heteroary|a|ky|,

car bocycl yl heteroal kyl, substituted carbocyclyi heteroal kyl,

het er ocycl yldidg ér oal kyl , substituted heterocyclyl het eroal kyl,

aryt heteroal kyt, substituted aryi heteroal kyl, heteroaryl heteroal kyl, or
substituted heteroaryl heteroal kyl, cyano, azido, -C(O)H, -C(0)R8, -S(0)RS8,

- S(0) 2R3, Exaple2NFERS, - C(0) OR8, or -C(0) NROR10; each non-hydrogen R5 may
optional |y donnect tio X to forman additional 5 to 8 5Snmenbered carbocyclic
or heterocydic ring; each non-hydrogen R5 nay optionally connect to
Dl to formah additbonal 5 to 8 nenbered carbocyclic or heterocyclic ring;
X is alkyldéne, |subatituted al kyl ene, heteroal kyl ene, substituted
het er oal kyl éhe, |al kenyl ene, substituted al kenyl ene, al kynyi ene, substituted
al kynyl ene, Fcarbocyel yl ene, 10substituted carbocycl yl ene, heterocyclyl ene,
substi tut ed Ghet erocycl yl ene, -NR8-, -0-, -C(0)-, -S(0)-, -S(0)2-, or a
coval ent| bortl; D1 is aryl or heteroaryl; D2 is aryl or heteroaryl;
each L2 j s ilndependently al kyl ene, substituted al kyl ene, heteroai kyl ene,
15substituted hetergal kyl ene, or a coval ent bond; each R2 is independently
- NR6R7; K a
L a
M a
N a
O a
P a
Q a
R a
S a
T a
U a
V a
W a
X a
Y b
Z a
AA d
AB d
AC a
AD a
AE a
AF a
AG a
AH a
Al a
Ad a
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mis 1 or 2; each R3 and R4 is independently al kyl, substituted

al kyl, al kenyl, substituted al kenyl, al kynyl, substituted al kynyl, hal ogen,
hal oal kylwohaliaabdgesxy, heteroal kyl, 20substituted het er @alrRiskg10662802 ORB,

- SR8, -NROR10, =NR8, =NOR8, =NNR8BR9, -CN, -OCN, -SCN, -N=C=0, -NCS, -NO
-NO2, =N2, -N3, -NR8C(=0)R9, -NRBC(=0)0R9, - NR8C(=0)NROR1l, -C(=0)NRIR10,

- C(=0) OR8, ABC(=0) NROR10, -0C(=0)0R8, -C(=0)R8, -S(=0)20R8, -S(=0)2R8,

- 0S(=0) 20R8AL - 5(|=0)2NRIR10, - S(=0) R8, - NR8S(=0)2R9, - NR8S(=0)2NRIRLO,

- NR8S( =0) 2 , -10S(®) 2NROR1, -0P(=0)(O0R8)2, -P(=0)(0R8)2, 25-P(0)(0R8)(R9),
- P(0) ROR10, ANOP(|=0) ROR10, - C(=S)R8, -C(=S)0R8, -C(=0)SR8, - C(=S) SR8,
- C(=S) NRORC - ¢( =NR8) NROR10, or - NR8C(=NR8) NROR10; each nis

independent‘f\%zo, 1,22, 3, 4 or 5, depending on the size of the depicted
ring D1 and®®2, !suckh that sufficient attachment points are present for each
R3 and R4; A8 and R¥ arle each independently H alkyl, substituted alkyl,

al kenyl ,| subStituted 30al kenyl, al kynyl, substituted al kynyl, hal oal kyl,
het er oal kyl ATsubsti®ut eéd heteroal kyl, carbocyclyl, substituted carbocyclyl,
car bocycl ylAPkyl;, sabstiituted carbocyclyl al kyl, heterocyclyl, substituted
het erocycl yRY aryl ,8substituted aryl, heteroaryl, substituted heteroaryl,
het er ocycl YAl kyl , Bubstituted heterocyclylal kyl, arylal kyl, substituted
aryl al kyl , Mteroar¥l al kyl, substituted heteroaryial kyl, carbocycl yl al kenyl ,
subst it ut edAB5car boeycliyl al kenyl, carbocycl yl al kynyl , substi tuted

car bocycl ylAfkynyi ,a hetlerocycl yl al kenyl, substituted heterocyclyral kenyi,
het er ocycl yBAi kynyla suybstituted heteroal kynyl, aryial kenyl, substituted
aryl al kenylBBaryl altkynyl , substituted aryl al kynyl, heteroaryl al kenyl,
substit ut edBhet er oadyi al kenyl, heteroaryl al kynyl, substituted

het er oarlyl aBRynyl , @arhbocycl yl het eroal kyl, substituted

car bocyc| yl Blet erloal &yl ,| heterocycl yl het eroal kyl, substituted

5het er ocycl §Fhetieroal kyl, aryl heteroal kyl, substituted aryl heteroal kyl,

het er oarly| H8®er dal k§l ., Jor substituted heteroaryl heteroal kyl, -C(0)H,
-C(0)R8, -S(0)R8, -S(0)2R8, -C(0)OR8, or - C(0)NROR19, S(0)2NROR10; or

R8 and R7, taken together with the nit en t ich they are both

att ached, "Fo e A B bbb BT b PR L3 ¥ ret er ocycl
whi ch rraybjc,lozm%mone or 10nore additional heteroatons selected fromN, O,
S, or P; Ol o —a0 nX? taken together with L2, and the N to which they are
bot h atta(fq%g v QbiP @ Substituted or unsubstituted 3 to 8 menbered
heterocycl e 1\/3@,3%“ nmay contain one or nore additional heteroatons sel ected
fromN, O S  or'P; or R7 taken together with 02, L2, and the N
to which both R7 and L2 are attached 15forns a substituted or unsubstitued
5 to 15 nenbeTledsisetie pbayakdogical hespenssaopberwdt why vary acandiag o abde or nore

ddi ti \ \ , ; i , al kyl,
subst | ¢ uptrr e of MRy SAME Sopb i SeciodBr v Bbt et Rty ny
substd t upletmatdufingiicarribet as well ds/the typalobtormuitignh dndtnerdealf kgminisratidsocycl yl
SUDSU t UL S5 BREHE Koo 5T RAGKGISH: BlrkheesSH IR LA ok GREGRSHELH o' k!

het er ocycl
accordance with practice of the present invention,

Although specific embodiments of the present invention are herein ilustrated and
described in detail, the invention is not limited thereto. The above detailed descriptions
10 are provided as exemplary of the present invention and should not be construed as
constituting any limitation of the invention. Modifications will be obvious to those skilled in
the art, and all modifications that do not depart from the spirit of the invention are

intended to be included with the scope of the appended ciaims.
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20het erocyclyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
het erocycl yl al kyl, substituted heterocyclyl al kyl, arylal kyl, substituted
aryl al kylwonhetiemessyl al kyl , substituted heteroaryl al kyl PCT/US2010/052802

car bocycl yi al kenyl, substituted carbocyclyial kenyl, carbocyclyl al kynyl,
substituted carbocyclyial kynyl, heterocyclyl al kenyl, substituted
heterocyyvgﬂaﬂﬂﬁﬁyl, het erocycl yl al kynyl , substituted heteroal kynyl,
aryl al kenyl , substituted arylal kenyl, 25aryl al kynyl, substituted
aryl al kynyl, heteroaryl al kenyl, substituted heteroaryl al kenyl,

het er oar yI al kfrppmpoguthet Ferowéed!: het er oar yl al kynyl, car bocycl yl het er oal kyl ,
substituted carbocycl yl het eroal kyl, heterocyclyl heteroal kyl, substituted
het er ocycl yl het eroal kyl, aryl heteroal kyl, substituted aryl heteroal kyl,

het eroaryl het eroal kyl, or substitufléd heteroaryl heteroal kyl; and 30R9 and
stiftut

R19 are each independently H, al bstituted al kyl, al kenyl,
substituted al kenyl, al kynyl, ,su I%y | , hal oal kyl, heteroal kyl,

substituted heteroal kyl, car nsubst(FtuR car bocycl yl,

car bocycl yl al kyl , substltuted carbocydlylatkyl het er ocycl yl, substituted
het erocycl yl, heterocyclylal kyl, aryl, “suﬁst|$uted aryl, heteroaryl,
substituted heteroaryl, substituted heterocyclylalkyl aryialkyl,
substituted aryl al kyl, 35heteroaryl al ky[R*)substituted heteroarylal kyl,

car bocycl yl al kenyl , substituted carbogcyclylal kenyl, carbocyclylal kynyl,
substituted carbocyclyl al kynyl, heteroEycIyIalkenyI substituted

het erocycl yl al kenyl , heterocycl yl al kynyl substituted het erocycl yl al kynyl ,

aryl al kenyl , subst it ut ed. aryl al ken , .a substituted aryial kynyl,
het er oar yl al k8h§PD af&%ﬁtt%ﬁﬂ%@%@ﬁ@é%ﬁ%&ﬂ@%ﬁt/em het er oaryl al kynyl ,
substi tut ed hetenmﬂ?yl@lksnymgﬁﬁgﬂangyggyEm@yeéﬂahkMkmfsubstituted
carb ycIthe eroal kyl , heter | het e subst i
het e cycIthEt }%éﬁé@ﬁyggF%Faéﬁg égpﬁ%ﬂ a@%@éﬁt?&ﬁ%ﬁd h?ﬂﬂeﬁb?ﬁ%lkyl
he'(tj er oar yuttsstteémkmg;th ,hewtro@ﬁbsd#b*smtn@d hbﬁrﬁtmadélrtbr}ﬁ&@yloékﬂgﬂuaedor hed. :39
and R19, en er t the atomt i ey are t attache orm
a substi F‘?@BWCM C%ﬁ? ¥E¥\4‘¥Jt %‘@Sg"“ﬁaﬁ @rwlﬁg‘éﬂ h%‘@é"éﬂ‘é’tj”c? stiidch may
g ontain aé@&mctwomé@cﬁdﬂa&ytpﬁkﬂdstntwoem@cb@trwy@ew %’Medf)ti;sh&mdl\érytoh S, ?r P.
A conppund o ca ceptabl e salt thereo
wher o1 e heroay subpyiteg etesSa T RANERE. SibRiied Ot Tty
het Ei pal lkwst;ttsa&oﬁéterbuty@dkm&taam@uwlkenw Mub@ﬁﬁte)ﬂ'oartﬂo’é?@ﬁléﬂgeﬁ Wit ed kvl
car bocyc % o] S itu tero rboc i al kyl,
abets 1 urRtoRRMAOge Svdatlye RbewPhBlvg) SrRFICteketherprviel
het er pcyaatba:lcwysalkéﬁyawaat@fbkydaﬁm@nysubtsetntawd B@Iteﬁicw&aan@yu heigkagl Kyl ene, or
substit Ut tsnﬁede egrgtaalkem/legr?/fatkynyl subs{l%led aryla! %ayrf %etélroaryialkenyi substituted
heteroarylalkenyl, heteroarylalkynyl, substituted heteroarylalkynyl, carbocyclylheteroalkyl,
20  substituted carbocyclytheteroalkyl, heterocyclytheteroalkyl, substituted
heterocyclylheteroalkyl, arytheteroalkyl, substituted arylheteroalkyl, heteroarylheteroalkyl,
or substituted heteroarylhetercalkyi;
X?is N or C-R”;
R®is H, halogen, alkyl, substituted alkyl, haloalkyl, , alkoxy, substituted alkoxy,
25  haloalkoxy, aminoalkyl, substituted aminoalkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, heteroalkyl, substituted heteroalkyl, carbocyclyl, substituted
carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl, substituted
heterocyclyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclylalkyl,
substituted heterocyclylalkyl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted
30 heteroarylalkyl, carbocyclylheteroalkyl, substituted carbocyclylheteroalkyf,
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D2 is aryl or heteroaryl; 20n is 0, 1, or 2; each R3 and R4 is

i ndependently al kyl, substituted al kyl, al kenyl, substituted al kenyl,

al kynyl , wohsti/aeg26d al kynyl , hal ogen, hal oal kyl, hal oalPkosis20lesmsnpal kyl ,
substituted heteroal kyl, =0, -0R8, -SR, -NROR 9, =NR8, =NOW =NNR8R9, - QON,

-COCN, -S -N=C=0Q, - - < = - N3, N = , = NF ~=0) OR9,
25NRBC( ~07 RESSPIS = e epLig) Reeied Deptogy oo UL GRS SEFLY O

CN:(RB g% Rg ?ryih‘é(eﬁﬁéi%@ R%garaﬁ@#ﬁ)a?&ﬁky!; @S@bﬁ)ﬁtﬁ??&etacﬁ(@étﬁkﬂaﬁm ByanoSazio),R8,
- = - 58 8
- OP( 0)(@5 o oﬁ‘gé@g?@gfo;#%ﬁ %9)‘?%’&% ﬂ’g@{éw%g h(=)) RORLO,
-C(=S) R8, - C( =&)H0RB:;-hydtged)rSRBay aﬁf(on@)y&%nect@() JINBOREH ,adda(ﬁ@r:a‘\lﬂém RROR19, or
-NR8C( =NR8) NROR19: 30mis.1 or 2. is al kyl ene or heteroal kylene; X2 is N
or C-R8; bege%%far%oéiygmbce%,heéqfﬁgﬁcflc dbhstituted al kyl, hal oal kyl ,
het er oal kyl , sadstdntiyidesheneR anapbitionallycgmnect tadl’ d:oform Gh@)BitioralEaP RS,
-S(0)R8, -S S OR8, 350r -C(0)NROR19; R2 is -NR6RY;
and "ébgéqﬁ%b%&ﬁ)oé h@erpc}y&g& ently is H alkyl, substituted al kyl,
het er oal kyl , Xblsiilytentesldsatuerdoakiarie, hemrdadqdmubytubssmtesiﬁatmeidwem bocycl yl ,
het er ocyc substl he erocycl yl [ ed
car bocyc?@??‘('&‘f[%ﬂ Su?ﬁg Z?Cg%f?%rl“ﬁr%ﬁ E% n%esq?bgﬁﬁ%gﬁ%édglk f Ster 0%%7%? ng g aryl,
sugsm t ubashtiatad ca}rh@iyelwkﬁaeymetersuh&ltlirta,xBelmbtiheecf:;hetaropyolygamheyI -BRky1G-,
substi t ut ar et eroa or substitute eteroaryl al kyl; or
together(aﬁvh %¢§ K%F)bg%n ek ﬁ%\?ﬁ“{hey are attached forma substituted or
unsubst i t ut edD3istaoyl®r ewber@d het erocyclyl, which may contain one or nore
addi ti onal he @roato eI ec!t ed fromN, 0, S, or P; and 10R6, R9, and R1
are each inde eﬁﬁg%fP$ %kal substituted al kyl, hal oal kyl, heteroal kyl,

subst i tut ed headricas kwxdbpemnbpeiyglb;yé susmﬂm«j B&yiededmtdzroeiyxdbr}e,,

carb substituted car |yl al kyl, heterocyclyl, substituted
het e 8‘?/%71? %‘Je?eé?r(?é@%iﬁw acfrlaﬁovaép§ OﬂdSUbstl tuted aryl, heteroaryl,

subst i tut ed heacﬂf@%;sydcﬁepsudimﬁiyt—w@ﬁ het erocycl yl al kyl , aryl al kyl,
substituted ar I k)él het eroaryl al kyl , substituted het er oar yl al kyl,

car bocycl yl al eﬁa 155ubst|tuted carbocyclylalkenyl car bocycl yl al kynyl ,
substituted Caacbdéilaﬁoyﬂﬁ‘ésb kndeplendently alkyl, substituted alkyl, aikenyl, substituted

alkenyl, alkynyl, substituted alkynyl, halogen, haloalkyl, haloalkoxy, heteroalkyl,

20  substituted heteroalkyl, =O, -OR?, -SR® -NRR'®, =NR®, =NOR?, =NNR°R?, -CN, -OCN,
-SCN, -N=C=0, -NCS, -NO, -NO,, =Nj, -N;, -NR’C(=0)R?, -NR*C(=0)OR?®, -
NREC(=OINR®R, -C(=O)NR°R™, -C(=0)OR?, -OC(=0)NRR", -OC(=0)OR?, -C(=0)R®
-8(=0),0R?, -§(=0);R?, -0S(=0),0R?, -§(=0),NR°R", -S(=0)R®, -NR’S(=0),R’, -
NRES(=0),NR°R®, -NRES(=0),0R?, -OS(0),NR R, -OP(=0){OR®),, -P(=0)(OR®),

25 -P(O)OR®)RY), -P(OIR°R', -OP(=0)RR", -C(=S)R?, -C(=S)OR?, -C(=0)SR?,
-C(=S)SR?, -C(=S)NR°R™, -C(=NR®*)NR*R®, or -NR®C(=NR®*)NR°R'";

each n is independently 0, 1, 2, 3, 4 or 5, depending on the size of the depicted
ring D' and D?, such that sufficient attachment points are present for each R” and R*;
R® and R are each independently M, alkyl, substituted alkyl, alkenyl, substituted

30 alkenyl, alkynyl, substituted alkynyl, haloalkyl, heteroalkyl, substituted heteroalkyl,
carbocyclyl, substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,
heterocyclyl, substituted heterocyclyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclylalkyl, substituted heterocyclylalkyl, arylalkyl, substituted arylalkyl,
heteroarylalkyl, substituted heteroarylalkyi,carbocyclylalkenyl, substituted

35 carbocyclylalkenyl, carbocyclylalkynyl, substituted carbocyclylalkynyl, heterocyclylalkenyl,
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het erocycl yl ai kenyl , substituted heterocyclyl al kenyl, heterocyclyial kynyl,
substituted heteroal kynyl, arylal kenyl, substituted aryl al kenyl,

aryl al kyrnwb,20slasg25t ut ed aryi al kynyl, het er oaryl al kenyl pC3aissaionszsez!

het er oaryl al kenyl , heteroaryl al kynyl, substituted het er oaryl al kynyl ,

carbocyclylheteroalkyl substi tuted carbocg clyl heteroal k
20het er oSYRFYiRE PelemayRyplkeayiateroarddeinay. gyteq h@p@}aﬁgpy&y@wialkenyf

aryl het ers0Bétkpbd aﬁ}tﬁﬂ@nki Eﬁy%ﬂ(yﬁkb’Btmﬁﬁlﬁﬁ&ﬁé&bétkynﬁeﬁ&é@ﬁfyﬂtﬁlﬁ&ﬁﬁ@@dtskj{éd or

substi tuted heteroar et er oal ound Caimil

phar macelff eéaw*@ikaexéétﬁf%w'%nti hsfiisd h%ﬁ@ﬁ@t@t«yﬂmtzargocwqmlhetﬁroaf@d 25R1
is H al Ismbsnusta,@@aﬂbb e@érlséﬂkyt !ﬁtﬁér%&ﬂc%}!t’fé’témaﬁ?}!b%ﬂsttzﬂk@dj het er oal kyl ,
e

car bocyl substituted carbocyc erocyc substit ut ed
ot or 5oy Belarociensistgat iy RGP oAkl SupT e R RelRs g BT kg reteroaliy,
het er ocy ¢k ¥isdtik)éd h&éroamérwkﬁddtéwgwwl Abyke, -Ab)IRE, @ sYbrNey -

substi tuted algg L ene groal Ky | ene, substitut ed heteroal ylene; Dl is
aryl or PR S(OWZ |s°raryl or heteroaryl nis 0, 1, or 2; each R3

and R4 is i ndw%dwtﬂayeratobather mb%tel rtztptsg%@t @lkeh, thé\} k@bt atpddhad isbt ed
al kenyl , al kynyl, substituted al kynyl, hal ogen, haloal kyl, hal oal koxy,

het er oal t@;ﬂ“bS@Hﬁgtqrtlﬁt‘@ét’tH@tdé'r f@aﬁ %Wbeﬁeg heiamafcie BRIFH NUNFGRIY) OBNRB, T =NORB,

=NNR3#R9, m@addz%i h&@roﬁ%ss&g&a& OINOZ _N27 -N3, - NR8(C(=0)R9,
- NR8C(=0) OR9, - éN R16 % - 0C( =0) NROR1S6,
-0C(=0) ORS8, &%%Oget@%fﬁéomtd thS(N A thsnS(ertmt giteched JOEDY 2NROR1G.

- S(=0) %subm& 0901%gstitateN%@@ﬁé@m%m&em%MrgQ)Rg@ aif Bh be NgaRR10,
-0P(=0) (OR8) 2, - P(=0) (OR8) 2, - P(0) (OR8 ~P(0) ROR1E, -op(—) ) ROR1E,

- ¢( =S) Rg 2ddigpnatgiesoatores s¢edeg froridl <& SR8 P 8t o( =S) NRIRL6, - C{ =NRS) NRIRLS,

or - NRBC( =NR8 {\iRh6ogdthdrsvith 7 L2ankZhd B E@WKMH eb@: RT arlkal*af0ahkiHgne; X2 is

N or C RG;
15 forms a substituted or unsubstitued 5 to 15 membered heterocycle or heteroaryl which

may contain one or more additional heteroatoms selected from N, O, S, or P;

R®is H, alkyl, substituted alkyl, haloalkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, heteroalkyl, substituted heteroalkyt, carbocyclyl, substituted
carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl, substituted

20 heterocyclyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclylalkyl,
substituted heterocyclylalkyl, arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted
heteroarylalkyl, carbocyclylalkenyl, substituted carbocyclytalkenyl, carbocyclylalkynyi,
substituted carbocyclylalkynyl, heterocyclylalkenyl, substituted heterocyclylalkenyl,
heterocyclylatkynyl, substituted heteroalkynyl, arylalkenyl, substituted arylalkenyl,

25 arylalkynyl, substituted arylalkynyl, heteroarylalkenyl, substituted heteroarylalkenyl,
heteroarylalkynyl, substituted heteroarylalkynyl, carbocyciylheteroalkyl, substituted
carbocyclylheteroalkyl, heterocyclylheteroalkyl, substituted heterocyclylheteroalkyi,
arylheteroalkyl, substituted arylheteroalkyl, heteroarylheteroalkyl, or substituted
heteroarylheteroalkyl; and

30 R® and R' are each independently H, alkyl, substituted alkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, haloalkyl, heteroalkyl, substituted heteroalkyl,
carbocyclyl, substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,
heterocyclyl, substituted heterocyclyl, heterocyclylalkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, substituted heterocyclylalkyl, arylalkyl, substituted arylalkyl,

35  heteroarylalkyl, substituted heteroarylalkyl, carbocyclylalkenyl, substituted
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R6 is H hal ogen, alkyl, substituted al kyl, hal oal kyl, heteroal kyl,
substituted 10heteroal kyl, cyano, azido, -C(0O)H -C(0)R3, -S(0)R8,

- S(0) 2R8,wo300y@MR8R9, -C(0)O0R3, or -C(0)NROR16; R2 is PKRARZN10/052802 R6
and R7 together with the nitrogen to which they are attached forma

substituted or sub ti 8 mber ed het cycl yl, which

Sont al 1 GHEORMAIE R GRIDrEMA TS St BB AL fT DB IO PeRrAbcakay or

alnﬁl | hs?bslﬁlﬁﬁetﬁﬂetﬁﬁﬂﬁclﬁélr%ﬁyﬁ mmycm@agwﬁmg}nwtéﬂ h@éﬂ@wclyiﬁiuﬁﬁ/t i tuted

al Ky a et er , tute etero car poc

S Ubot | ¢ eet e suskit iod SShsbes Eh HRITK, SubsheE 417 Bl SRRy R 1y

heL e [ 0;:ytedxbdmutaub@tﬁtdtaqnsﬁﬁbdvlehafe&farﬂb / la!%(yny[ %bﬁt@@d@bb@r@drﬁ&ky?ﬂ[ yl,

Sups ut e ar , e roary SUDST I arl SUITtuU

Dt or bey R OPRI e B B bl Sy P e Al Rl T S al Kyl

substit ug@ﬁttuh@é@haafow@&lke«broam?r a@wsérwéw kamylitutesirgihétetiatg!,

carbocycg | al k ﬁ? b cl | kK subst Huted carbocyclylalkynyl

het er ocy gger%rﬁg%ﬁoa é’{JB bﬁi%@% i ?WW@"%’&[ K¥&nyl , heterocyclyl al kynyl ,

substituted hgtar@&y% kakeakdoemdr witBniyd étbKﬂﬂWh:ckStﬁBﬁ Bt wﬁedtt@dgﬁé{:i a"?k{e axél
supstitute

aryl al kynyl stituted aryial kynyl, heteroar | ke ,

et o1 on) SHEHIEH) o1 oisub SRS 911G P KRREoC GHEIEoY I CHNSEoY SRR SRy
car bogy chiptdgddnicral kdtbroatnsddiddidLtoaar, llpey et pl het er oal kyl ,

het er ocycl yl het eroal kyl, substituted heterocyclylheteroalkyl,

aryl heteroal kyl, substituted aryl heteroal kyl, heteroaryl heteroal kyl, or

substituped hat@ipaubd BECRN®alok ¥ Iphadnasetdang vbckptdbldbat thedeof, Afhefein:
phar maceut i caLJ % %&gept ble salt thereof, wherein: 30L1 is -NH or -0-;
Rl is H alky subst¥ tuted al kyl, heteroal kyl, substituted heteroal kyl,

car bocyl yl, SRbfstEHtaJitﬁ(iuﬁﬁft@t@@)é&W hetehRiigT, @Qstiitkd hetehsli, thedcoyly!,

het er cycl |, | a substituted carhaqgcyc al
het efde ET%"&F%@?W%%C%BE{“’{‘{%%ESW bk Gy orao Pyt ene.
subst i tué@ﬁtxmtwém@cycw@pk@r paleydyeneikyDbr maﬁédﬂeﬁ@kobﬁw@!ml kyl ene; 35D is

aryl or heteroaryl is ero each
e b R o Rl alviong s 10 et BEERIRAENS] AU fEE er oAl ens ¢ ut o

al kenyl , alkynykgnﬁub$kkﬁaﬂﬁd al kynyl, hal ogen, hal oal kyl, hal oal koxy,
het er oal kyl , Rg)§ubst| ¥}ed h%teroalkyl =0, -ORB, - SRS, -NR9R19 =NR8,
=NORS, —NNR8 YIScN, N=C—O -NCS, -NO -NO2, =N2, -N3,

- NR8gf =0) RO, nWC(aQ)EOR9 _ NR8C(=0) NRORL9, - C(=0)NRORL9, - C(=0)ORS,

: g(C( 0;) é“ggigeacrg% C?:\j%Rl% nﬁiggcéﬁg%)’ﬁg%yl g;ubs)’u%u(%el:g8 aikylseg{ke(e)r?y% substituie& =0) 20R8,
atkenyl, alkynyl, substituted alkynyl, halogen, haloalkyl, haloalkoxy, heteroalkyl,
substituted heteroalkyl, =0, -OR®?, -SR?, -NR*R™ =NR®, =NOR?, =NNR’R’, -CN, -OCN,
-SCN, -N=C=0, -NCS§, -NO, -NO,, =N, -N3, -NR*C(=0)R®, -NR?*C(=0)OR?, -

25  NRP*C(=O)NR®R', -C(=OINR°R", -C(=0)OR?, -OC(=0)NR°R", -OC(=0)OR? -C(=0)R®,
-S(=0),0R?, -S(=0),R?, -0S(=0),0R® -S(=0),NR’R", -S(=0)R?, -NR"S(=0),R?, -
NR®S(=0),NR°R", -NR?S(=0),0R?, -0S(0),NR’R", -OP(=0)OR?®),, -P(=0)(OR®);,
-P(O}OR®)(R®), -P(O)R°R", -OP(=))R*R"’, -C(=S)R?, -C(=S)OR?, -C(=0)SR?, -C(=8)SR?,
-C(=SNRR™, -C(=NRYNR°R®, or -NREC(=NRHNR’R'";

30 mis1or2;

L? is alkylene or heteroalkylene;

X?is N or C-R%

R is H, halogen, alkyl, substituted alkyl, haloalkyl, heteroalkyl, substituted
heteroalkyl, cyano, azido, -C{O)H, -C(O)R?, -S{(O)R?, -S(0),R?, -S(0),NR®R®, -C(0)OR?,

35  or-C(ONR°R™;
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NR8S(=0) 2NROR10, -NR8S(=0)20R9, -0S(0)2NRO9R1 0, -0P(=0)(OR8)2,

-P(=0)(0R8)2, 10-P(0 )( 0 R8)(R9), -P(0)ROR10, -0P(=))ROR19, -C(=S)R8,

- C(=S) OR8YO-20(1#RYLBRE, - C(=S) SR8, - C(=S) NROR18, - C(=NR8) RRIRHK3)10052802

- NR8C( =NR8) NR9R16 mis 1 or 2; L2 is alkylene or heteroal kylene; X2 is N
or CGR8; 15R8 %ta,l ogen, alkyl, substituted al kyl, hal oal kyl,

het er oal kyl , §uf§’st’ﬁ ‘ed "het er oal kyl, cyano, azido, -C(0)H -C(0)R8,

-S(0) RS, - S( Obs&ER&;f R°S(a) R NiR&fRender@l 6 B%kylmum%@ﬁm&ﬁmmrkyis -NR6R7; and
R6 is H alk bst tute t.eroal k roalkyl
car booye Forstitea SaleBrhdt bibe il eyariinet Alied iy OOl SE PR EY

het er Ocybéfyéhncycl?lr ba.’rb@!dywmw{,wubstﬁuibs tcathmbﬁﬂylalayfbfwgmbydh&éikw substituted

het er

b it d h i k t ut ed |,
ey af oy reutudVint 85 sbthites P ReREE v Was M beat itk oaryl 7
ﬁr yl al ky lsaj,xbsiﬂt(ﬂt@i arylatked hareydamjrlkiwl ormeube&‘tmad)headrek?wtalk@!r Otsmbsm?[tﬁmfﬁe
eteroaryl a ar e, nitroge c gy, are
et achoatiape 9 wiin Ry B atashel e AFIHER & HEO8 by Ferdtis
25het er oaytelodyclyiwrhich msycoatnt enenoronaeaidditions hetdodtoonaklichiet énaal 0B
sel ected froFt;nN 0, S or P, or R7 taken together with 02, L2, and

the N toSV\?l ﬁ"”goth R7 and L2 are attached forns a substituted or
unsubst it ued BREtRY, Ahd RENheeach hatmmaerind 1e, akyl Imbemtomf;aﬂkywmbhlkmay contain

dit t d 30R8,
o, and PRI SUBHY RBHERARYE Forone i s LB eraenred kBl oal kyi
het gr oal k%sﬁ:t&&&rb@aﬁ@tﬁl@l&hefe&&iykiyi sulesdit et retbyolcy che Lissigriotythealkyd aarblocy c | yI
t t tuted
car oy L a1 L RO Ay BERGESESth SRR ©
SUbst ]t Ut od ar vl ALKV, “e*e%?%‘;ﬁ“"f?f”smfméfﬁ?”‘w’a““y‘éVﬁfﬁ:ﬁw‘*“ﬂ! oyl
subs
carb ycF@? &fi%%%ﬁfbg%@é@@?f“?” %Cyé?é(raé}%%? Sé & %rb°C€8IV%%5§%1 yl Zu kynyl ,
ﬁg?; io'éuhetdrana&ligai&y@lyd@bkty'@yj|heterh@tcmaﬂ@y\gllsyﬁtalt'c_h?ﬂrlaigy&mtmxbkmtuﬁeédl ™ |
u itu . er C al kyn
aryl al kgﬁ ‘%ma BQ &Y a?@cﬁég Kefﬁgfﬂép%a&wlﬁ%w:s@ggg e|dta 9%% rM/yl al iy%yl
het er oar yétafdeqn&kenys whbtithtad eeltehm"yf}albmyy |retdeoarylalkyhgt tarbe’atuseldal kynyl ,
substit ufwetgwgﬁa %%n Lfﬁraboc}/cril héterog[klg? bst&/utep (t;aergocyc&% teroaLfk ?t Ituted

carbocyc
20  heterocyclylheteroalkyl, substituted heterocyclylheteroalkyl, arylheteroalkyl, substituted

arylheteroalkyl, heteroarylheteroalkyl, or substituted heteroarylheteroalkyt.

3. A compound of Claim 1, or a pharmaceutically acceptable salf thereof, wherein:
L" is -NH- or —O-;

25 R'is H, alkyl, substituted alkyl, heteroalkyl, substituted heteroalkyl, carbocylyl,
substituted carbocyclyl, heterocyclyl, substituted heterocyclyl, carbocyclylalkyl,
substituted carbocyclyialkyl, heterocyclylalkyl, or substituted heterocycylalkyt;

X' is alkylene, substituted alkylene, heteroalkyiene, or substituted heteroalkylene;
D' is aryl or heteroary};
30 D? is aryl or heteroaryl;
nisQ, 1, or2;
each R® and R? is independently atkyl, substituted alkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, halogen, haloalkyl, halcalkoxy, heteroalkyl,
substituted heteroalkyl, =0, -OR?, -SR® -NR°R™® =NR® =NOR® =NNR®R®, -CN, -OCN,
35  -8CN, -N=C=0, -NCS, -NO, -NO,, =N,, -N;, -NR*C(=0)R®, -NR*C(=0)OR’, -
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Shet erocycl yl het eroal kyl, substituted heterocyclyl heteroal kyl,

aryl heteroal kyl, substituted aryl heteroal kyl, heteroaryl heteroal kyl, or
substi t utwo 2batees2ar yl het er oal kyl . 5. The conpound of anycCons2ai/osisat ns 1 -
4, wherein X2 is N 106. The conpound of any one of clainms 1 - 5, wherein X2
is CGR5. 7..Th ound. of y _on f ¢l al ns -, 6. _wWherein L1 is oxygen.
5 The cORGITRINGIN Ay CoHORIT erapRs Oo-BRRRY: sarefarviters. “18%.
e i i o i i s ol S
conpound, of claim rein i 's_phen : onpoun any one o
clarms INRSEOTHNRERS WGy 10O “CooURR Tor PamABRe: of ¢l ai e 1
" onts WREHG)ORARS AORIFNCOPIEHR'A LBt LC-EIORECTREASRY OT(SDERF. 51 NG 2
compound according to Cainms 1l - 2512,  and _gne or nore pharnmaceutically
accept abrd=ed¥f Fer -0 N dtpifenttr N1 AFNReNGRAr maceut i cal conposi tion of

G aim 13, furgher ggonprising one or nore additional therapeutic agent.

3015. A nethod for treating a viral infection conprising admnistering a
conpound accokdffvieseer afigEealkylengp 16, The method of O ai m 15, wherein the
treatment resutfsybncoite or nore of a reduction in viral [oad or clearance
of viral RNA. _35 WD 2011/049825PCT/ US2010/ 052802 17. Use of a conpound
according to &g)&i*'r'ré’afg-e“' alkyl b iifate b e ﬁé"BFteéP%HiSE%ﬁ@HFdfor t he

t r eatgrenhetfoatkyV kya@o, bABECIO(OM, -C(O)R, -S(O)RE, -S(0),R?, -S(0),NRR®, -C(O)OR®,

or -C{ONR°R":
R? is —-NR°R’;
R® and R’ together with the nitrogen to which they are attached form a substituted
or unsubstituted 3 to 8 membered heterocyclyl, which may contain one or more additional
15  heteroatoms selected from N, O, S, or P; and
R®, R?, and R' are each independently H, alkyl, substituted alkyl, haloalkyl,
heteroalkyl, substituted heteroalkyl, carbocyclyl, substituted carbocyclyl, carbocyclylalkyl,
substituted carbocyclylalkyl, heterocyclyl, substituted heterocyclyl, heterocyclylalkyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, substituted heterccyclylalkyi, arylalkyl,
20  substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl, carbocyclylalkenyl,
substituted carbocyclylalkenyl, carbocyclylalkynyl, substituted carbocyclylalkynyl,
heterocyclylalkenyl, substituted heterocyclylalkenyl, heterocyclylalkynyl, substituted
heterocyclylalkynyl, arylalkenyl, subsfituted arylalkenyl, aryialkynyl, substituted
arylalkynyl, heteroarylalkenyl, substituted heteroarylalkenyl, heteroarylalkynyl, substituted
25  heteroarylalkynyl, carbocyclylheteroalkyl, substituted carbocyclylheteroalkyl,
heterocyclylheteroalkyl, substituted heterocyclylheteroalkyl, arylheteroalkyl, substituted
arytheteroalkyl, heteroarytheteroalkyl, or substituted heteroarylheteroalkyl.

4, A compound of Claim 1, or a pharmaceutically acceptable salt thereof, wherein:
30 L’ is =NH- or -O-;

R'is H, alkyl, substituted alkyl, heteroalkyl, substituted heteroalkyl, carbocyiyl,
substituted carbocyclyl, heterocyciyi, substituted heterocyclyl, carbocyclylaikyl,
substituted carbocyclylalkyl, heterocyclylalkyl, or substituted heterocyeylalkyl;

X' is alkylene, substituted alkylene, heteroalkylene, or substituted heteroalkylene;

35 D' is aryl or heteroaryl;
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18. A compound according to Clains 1 - 12 for the use in treating a viral
infection. 5 19. The use or conpound of Claim17 or 18, wherein the

t r eat mentwpesulwss2sn one or nore of a reduction in viralCrasdolonsmshear ance
of viral RNA. 20. A nmethod for treating or preventing nelanonma, non-snall
cell lung car nog}x;:l %0 hepat ocel | ul ar carci noma, basal cell carcinoma,
renal cell cafcl ﬁ&‘? , allergic rhinitis, asthma, COPD, ulcerative
colitis, hepahl:sco f1| br:gm s, HBV, HCV, HPV, RSV, SARS, HV, or influenza

COTPr 1510 301 2 o 0B ERIREIS 35 B d e ARy et 7 5
medi carrememratm@r bureatutenAlioay], pramgentna@crauq/ﬁ haRladoayetarolkygmal | cel | | ung
car of Pl BrbEso sy ar g S e Y BB NIRE RO OCT 1 5,
hepat i c tsctm O8EE~OHING S HAY, -HBY, =NRSW,, W{ oﬂR‘?/, NRfCi=mhbRERza.

NREC(=OINRR'®, -C(=0)NRR™, -C(=0)OR?, -OC(=ONR’R™, -OC(=0)OR?, -C(=0)R?,

-3(=0),0R?, -5(=0);R®, -0S(=0),0R? -$(=0LNR°’R", -S(=0)R?, -NR*S(=0),R?, -

NR¥S(=0),NR"R", -NR®S(=0),0OR®, -OS(0).NR’R"?, -OP(=0)(OR®),, -P(=0}OR"),,

10 -POYOR¥(R®), -PIOIRR™, -OPE=)RRY, -C(=S)R?, -C(=S)OR?, -C(=0)SR?, -C(=38)SR?
-C(=SINR’R', -C(=NR*NR’R™, or -NR°C(=NR*NR°R'®;

mis 1or2;
L? is alkylene or heteroalkylene;
X?is N or C-R%:

15 R°is H, halogen, alkyl, substituted alkyl, haloalkyl, heteroalkyl, substituted
heteroalkyl, cyano, azido, -C(O)H, -C(O)R?, -S(O)R?, -S(0)R?, -S(OLNRR® -C({O)OR?,
or -C(OINR°R'Y;

R?is —-NR®R’; and
R®is H, alkyl, substituted alkyl, heteroalkyl, substituted heteroalkyl, carbocyclyl,

20  substituted carbocyclyl, heterocyclyl, substituted heterocyciyl, carbocylylalkyl, substituted
carbocyciylalkyl, heterocyciylalkyl, substituted heterocyclylalkyl, aryl, substituted aryl,
arylalkyl, substituted arylalkyl, heteroaryl, substituted heteroaryl, arylalkyl, substituted
arylalkyl, heteroarylalkyl, or substituted heteroarylalkyl; or together with R” and the
nifrogen to which they are attached form a substituted or unsubstituted 3 to 8 membered

25  heterocyclyl, which may contain one or more additional heteroatoms selected from N, O,
S,orP; or

R’ taken together with D? L? and the N to which both R” and L? are attached
forms a substituted or unsubstitued 5 to 15 membered heterocycle or heteroaryl which
may contain one or more additional heteroatoms selected from N, O, S, or P; and

30 R® R® and R are each independently H, alkyl, substituted alkyl, haloalkyl,
heteroalkyl, substituted heteroalkyl, carbocyclyl, substituted carbocyclyl, carbocyclylalkyl,
substituted carbocyclylalkyl, heterocyciyl, substituted heterocyclyl, heterocyclylalkyl, aryl,
substituted aryl, hetercaryl, substituted heteroaryl, substituted heterocyclylalkyl, arylalkyl,
substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl, carbocyclylalkenyt,

35  substituted carbocyclylalkenyl, carbocyclylalkynyl, substituted carbocyclylalkynyl,
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heterocyclylalkenyl, substituted heterocyclylalkenyl, heterocyclylalkynyl, substituted
heterocyclylalkynyl, arylalkenyl, substituted arylatkenyl, arylalkynyl, substituted
arylalkynyl, heteroarylalkenyl, substituted heteroarylalkenyl, heteroarylalkynyl, substituted
heteroarylalkynyl, carbocyclylheteroalkyl, substituted carbocyclylheteroalkyi,
heterocyclylheteroalkyl, substituted heterocyclytheteroalkyl, arytheteroalkyl, substituted
arytheteroalkyl, heteroarylheteroalkyl, or substituted heteroarylheteroalkyl.

5. The compound of any one of claims 1 - 4, wherein X* is N.

6. The compound of any one of claims 1 - 5, wherein X* is C-R®.

7. The compound of any one of claims 1 - 8, wherein L' is oxygen.
8. The compound of any one of claims 1 -7, wherein X' is alkylene.
9. The compound of any one of claims 1 - 8, wherein D' is aryl.

10. The compound of ciaim 9, wherein D' is phenyl.
11. The compound of any one of claims 1 - 10, wherein D” is aryl.
12. The compound of any one of claims 1 - 11, wherein L? is alkylene.

13. A pharmaceutical composition comprising a compound according to Claims 1 —

12, and one or more pharmaceutically acceptable carrier or excipient.

14. The pharmaceutical composition of Claim 13, further comprising one or more

additional therapeutic agent.

15. A method for treating a viral infection comprising administering a compound

according to Claims 1 — 12.

16. The method of Claim 15, wherein the treatment results in one or more of a

reduction in viral load or clearance of viral RNA.
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17. Use of a compound according to Claims 1 — 12 for the manufacture of a

medicament for the treatment of a viral infection.

18. A compound according to Claims 1 — 12 for the use in treating a viral infection.

19, The use or compound of Claim 17 or 18, wherein the treatment results in one or

more of a reduction in viral load or clearance of viral RNA.

20. A method for treating or preventing melanoma, non-small cell lung carcinoma,
hepatocellular carcinoma, basal cell carcinoma, renal cell carcinoma, myeloma, allergic
rhinitis, asthma, COPD, ulcerative colitis, hepatic fibrosis, HBV, HCV, HPV, R8V, SARS,
HIV, or influenza comprising administering a compound according to Claims 1 — 12.

21, Use of a compound according to Claims 1 — 12 for the manufacture of a
medicament for the treatment or prevention of melanoma, non-small cell lung carcinoma,
hepatocellular carcinoma, basal cell carcinoma, renal cell carcinoma, myeloma, aflergic
rhinitis, asthma, COPD, ulcerative colitis, hepatic fibrosis, HBV, HCV, HPV, RSV, SARS,

HIV, or influenza.
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