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THE | NVENTI ON [0101]The present invention relates to conpounds usef ul
as inhibitgf Osﬁ P),f gi@pus | cinases (JAK). The invention al s0.bEQYdeSs
pharmaceutical Ty acceptabl e conpositions conprising the conpounds of
the invention and nmethods of using the conpositions in the treatnent
of various disorders. BACKGROUND OF THE | NVENTI ON [ 0102] The Janus

ki nases (JAK) are a famly of tyrosine | dnases consisting of JAM,
JAK2, JAK3 and TYK2. The JAKs play a critical role in cytokine
signaling. The down-stream substrates of the JAK fam |y of kinases

i nclude the signal transducer and activator of transcription (STAT)
proteins. JAK/ STAT signaling has been inplicated in the nediation of
many abnormal inmune responses such as allergies, asthma, autoi nmune
di seases such as transplant rejection, rheumatoid arthritis,

JAK2 has al so been i rrpl i cat ed in nyel oprol i feratl ve di sorders whi ch
i ncl ude pol ycythem a vera, essential thronbocythernia, chronic

i di opathic nmyel ofi brosis, nyeloid netaplasia with nyel ofibrosis,
chronic nyeloid | eukem a, chronic rryel om)nocytl c |l eukem a, chronic
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i nvention, eavepgshiensrinctbeticatateny ofigiops disbelesonposi tions thereof, are
effective as inhibitors of protein |cinases, particularly the JAK
famly |l dnases. These conpounds have the general formula I: or a
pharmaceutical | 'y accept abl cBALIKGR AU} RIIONRI , R2 and Rs

are as defi {‘Gﬂoi‘fr ein. KaL9a].8 @esc@ﬁﬂzg%df?gﬁﬂ??fggx%gﬁ%e%l Cc%nmytmr%of
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the severi tTAKE, JAKZ JAKBang I 2 oFlietAKs plag hedting rpk:oh cftokint isigaaling. The
di sorders, ders,,.aut

di sorders, %‘ﬁ’f,’ﬂ?tfﬂ?gﬂg“%%‘gg%@ﬁ IQ?E Wt %9%?&%%5%?3%151 e EPrdh (A SIETHLP

i nfl ammat or%cnﬁﬁ@b@fdé%%mmtom(ﬁmm&oal MKﬁéﬁﬂ'ﬁmgdaldtgslms tieamslmphcazed in

patient. [

i nvention g?lgﬁia:t&ggoﬁggﬁﬁ for&ﬁ%I frgh 8 %éogg%ﬁ%tgﬁgggeggl mIz’bgl cal
and pat hol CHitIBIMYRE EisATER such W@ﬁmldl}t reIF’-Cmet, rizavanatoitl artheiug amlyotmphnc
transduct i opeRALAOURYR aHEt’rhﬁﬁﬁQ sE¥rosid Gl “Jéh%éﬁ%ﬂfé%% e

he
eval uati on of new ki nase i nhibitors. T W@%ﬁ@a\ﬁ%ﬁ
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gener al pr| nC| Ies I%B#lorgam c chem strz are descr In Organl C
Chemi stry" REBOREGG Hncrong, pRekyystepa Smaéﬁ”ﬁ,eé‘ 4R, Sausal it o:
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Sons, New YBRRIOBGHProtzip kinases. Ia Pé’é‘r‘ft"é‘ht%w@‘#}d\hlmd@ﬁfaéﬂfetwe@p Compounds
i ncor por at afathie ifif a8 MiEbitdd PR AR Tafig Rinhgd herein, conpounds of
the invention may optionally be substituted with one or nore
substituents, such as are illustrated generally above, or as
exenplified by particul ar cl asses, subclasses, and species of the
invention. It will be appreciated that the phrase "optionally
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one ring within a multiple-ring system (as shown bel ow), represents
substitution of the substituent at any substitutable position in any
of the ri gI*EN i%ﬂlgzi oot he multiple ring system For exarrp{,gr‘, 50%0%29
represents possi ﬁé substitution in agy of the positions YRR
Figure b. 01263This also applies to multiple ring systens fused to
optional ring systens (which would be represented by dotted |ines).
For exanple, in Figure c, Xis an optional substituent both for ring A
and ring B. Figure ¢ 10127]1f, however, two rings in a multiple ring
system each have different substituents drawn fromthe center of each
ring, then, unless otherw se specified, each substituent only

represents substitution on tWRﬁ%F@E@.VEﬁI@W‘ ached. For
exanple, in Figure d, Y is an optiona substrtuent for ring A only,
and X is anlBpPédnal suB%hﬁStﬂ%hlPeeﬂéﬁunditK@t cempaiyds of thigimwention, and
101283Unl es | 1 Lot werei.nare al.so. .
Toant 10 | nETLTe al P B e pBhphih el et b oL & B Br Boein
and geonet r Kinasesrpagtral ashnthe T ARl yikinases. Fhesheonspounds bave; thé peneral
exanpl e, thpopﬁu%rlgl S configurattens for each asymmetric center, (2)
and (E) double bond isoners, and (Z) and (E) conformational isoners.
Therefore, single stereochem cal isomerE\("' as ywell as enantioneric, wo

2007/ 084557PCT/ US2007/ 001225 10 di astere FRe._and geonetric (or
conformational) m xtures of the present monpaunds are within the
scope of the invention. [0129] Unl ess ot her froe stated, all tautomeric
forms of the conpounds of the inveQtisn are within the scope of the
invention. Additionally, unless othg e Stated, structures depicted
herein are also neant to include cofgoundg’that differ only in the
presence of one or nore isotopically enribhed atons. For exanple,
conpounds having the present structures gxcept for the replacenent of
hydrogen by deuyterium.or_tritium or the repl acenent (%f a carbon by a |
13C or 14éReERwsuEslyFcenitblgsattherephavhsrin X' AR ', Riiand Riwerasidefined |
Such conpougpdsinare useful, for exanple, as analytical tools or probes
in biological assays. Description of Conpounds of the Invention

[0130] The pF®E®Ht i nventlfsie oaperads: ppsl phasmagratinel hosccepablgcamposigonsa
phar maceut i taaleb arGHERN &Y thoafi f F=y 4 i F;
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5-7 menbered aryl or heteroaryl rin g%fé?gﬁgﬁ’%&?ﬁa%ggl%ﬁgﬁgg%ﬁﬁﬂitmf
occur r encesHi¥frdgss, or gmmugologispily madi frdespin dpaiany substituted with
1-4 occurrepmess Pf RS, @86 BoRpoirsiahdefns nlsél:g\ﬁhﬁpﬁyeﬂisfiﬁ%ﬁon are also
hal ogen, CF3, u@-@ oH Sﬂ , N142, Rs, NCH3, CN or

unsubst i t ut¥Efuiershestudy,ar {AK kyjases i bredogical apd pathelgsicabpheppmena; itee study
carbon to vifiisthactiMelsr €15ea) dlahekid86h pdtBWEYImEM S @ BY 8RH kihksRE Ak 1e=0;

WD 2007/ 084557PCT./ US2Q07/ 001*225 11 each R19 is independently selected
f rom hal ogeiT™PARHYS SEPalEPT IRpKinage INiiQs. NCH3, ON or unsubsti t ut ed
Cl.2al i phatic; R67---.. R49 RO RI4R 7 j,\l 1-7iNI1"...R7 _ENN.-...R7
EN I Rl is AnOOor Fr , ' [ QL s, ~Cl. 2 aliphatic optionally
substituted with 1-3 oceHrfe S REUIORNQR THE INVENTIQAN dent | y

sel ect ed f ridgfinkvidnoged Getdlekdd TeRhinollgly NO2, NH2, SCHs, NCH3, CN,
CON(R15)2 o ubsti t ut.ed -2 ali ic, qQr_two R11 _groups ]
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substituted w -5.0ccurr.enc 0 ; eac i s i ndependently
select ed | FERITIENS IR Heokeh SoieyiablRes enplpmens, CABNGrionoPE MmiapAbook of
unsubst i t utG@en@kry2ald FHy8ick C75"Ed. 1994 RAAdIA6AURS gerlcPl Yreipled oF BrdahlR
carbon 1o Wbl 1Y adbndd 2SN ESiic LRty Hhontas So¥en, U brstty Sdience

Books, Sausalito: 1999, and “March’s Advanced Organic Chemistry”, 5™ Ed., Smith,




14 E0143. 31 n anot her enbodi mnent of any of fornulae 1, Uor Ill, R6is
selected fromCH3 = /cH3 /cHF. 2 /cH2F /"CF, thi /sH p-c1-13 . ,Scl-13
[ H2cN 7.4 2SH ./ OH200H3 / CH2SCH3 E: / C H2C

CH2CH F2 Zwbj = H3c, CHF2 H3C3, (01421In a fulr_?ég&%%ﬁzl
enbodi nent, R6 is selected fromCHB CH3 /CF3 / CH2SCH3 WD

2007/ 084557PCT/ US2007/ 001225 15 (014331 n yet a further enbodi nent,
R6 is selected fromCH3 /CH3 H3c, "CH3 O 1014431 n anot her

embodi ment of any of formulae I, Il or IIl, Ring Ais R13' is H or
RI 3. (01453In a further enbodinent, Ring Ais (R13)0_3 (R13)0-4
(R13)0-3 (T13)0-2 /1-s 1-M j 1-NC 14 N or/ (R13)0,3
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further erbedstieent radigalandtrR@umrienot identified or defined as “optionally substituted”, the

substituent radical or structure is unsubstituted. For example, if X is halogen; optionally

substituted Cy.zalkyl or phenyl; X may be either optionally substituted alkyl or optionally
substituted phenyl. Likewise, if the term “optionally substituted” follows a list, said term
also refers to all of the substitutable groups in the prior list unless otherwise indicated.
For example: if X is halogen, Cj.;zalkyl or phenyl wherein X is optionally substituted by
¥%, then both C).3alkyl and phenyl may be optionally substituted by J*. As is apparent to
one having ordinary skill in the art, groups such as H, halogen, NO,, CN, N, OH, or
OCF; would not be included because they are not substitutable groups.

[o110] Combinations of substituents envisioned by this invention are
preferably those that result in the formation of stable or chemically feasible compounds.
The term “stable”, as used herein, refers to compounds that are not substantially altered
when subjected to conditions to allow for their production, detection, and, preferably,
their recovery, purification, and use for one or more of the purposes disclosed herein. In
some embodiments, a stable compound or chemically feasible compound is one that is
not substantially altered when kept at a temperature of 40°C or less, in the absence of

moisture or other chemically reactive conditions, for at least a week.



CH3 H3CQ\za Li ;3 /CH3 c,Ha tascH3 CH3 H3C\z, CF3 /CF3 toCH3 1. 000CH3or
(01531In still a further enbodinment, R8 and R9 are [0154]In

anot her e the invention provides a conpound o

A 1B, If or Oﬁﬁﬁ&vhereln sai d conpound inhibits a JAK'&?%Q%@HQﬁEﬁD

| ower K1(i.e., is nore potent) than said conpounds inhibits one or
nore | cinases selected fromAurora-1 (AUR-B), Aurora-2 (AUR-A), Src,
CDK2, FIt-3 or c-Kit. In another enbodinent, the invention provides a
conmpound of forrmulae I, 1A D3, 11 or Ill, wherein said conpound
inhibits JAK3 with a lower K1 than said conpound inhibits one or nore
ki nases selected from JAK2, Aurora-1, Aurora-2, Src, CDK2, FIt-3 or
c-Kit. [015 not her aly d a co ound
of any of nghgﬁge |, ?H?%HH*Eﬁﬁmu%ﬁﬁ mﬁ%ﬁﬂ&h&ﬂg chfﬁe cans a

i nhi bits JARmugltdhain (Kq gibrinebedt drdmarghad, Rivbstitrediof msuhﬂnuredhsa@l'b&&h@n

the i nventi oi l.a or
1T et o ool cEmpRuy HROMR &y Bl DRE BB bits of wpiirachy
p. M In anobhiess @th%mwmlﬁcd W@Ph@hﬁ&rbummtaovi-d@ahahaxmmmchtmﬁs amy

of formul ae d didy EA!(]EE I nhi s, JAK3
with a Ki S eess % em a&)@ﬁat}g\%mu Falﬁﬁ]bslﬁ u;"glo&)c “vﬁt?rﬁ ?"ﬂhetrhat
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provi des a g@ré)déﬁgﬁgoay ch%? Eélsor rrqu?aeIS{g?ﬂ]%m %%ODIE}O’IBI’L’WE’I% ll—!gg\ﬂ%'fmél n
sai d conpou@fﬁbt?dmmﬁtaélpbm:gwpsrpoatm 1gfalipbatic datzom Qodd. Phivdblealiphatic
inhibits Auérg[l a%cm'l:lé ti'.mf"ar%g}nut fu%gr{a%ié llﬂ%aro %?a‘imc}qb% ];qJSgltUQG (?ﬁ{naltélgs?? tye

| C1 of JAKS3 ITn 'anot her e e hventT on
conmpound ofal Y}r #BF% qr alkyayl geups. IFlUﬂler¢xa,mp}d=ss:rfeahphamgiomripﬂuﬂdmethyl

inhibits-J i ess than 5 pM In
a further :ér%)g ?rr?gﬁlcgﬁtwll&br%unyﬁ%ﬁ%i S?%\%Etl 'n a cellular assay
with an | Cc5B9B}2] ess t hdhe et yclodimatic’? (Oaﬁg'ﬂtrbmyC@ﬁbodcymwkyl’s)ahﬂrs to a
conmpound i niyidabdafbondiet id d:bng:; &kl ﬁklﬁ‘ﬁtﬂ&% t(\!}ﬂnttzﬁn%e oﬁ'gor%%tts Le at
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corrpound of formul ae |,
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of JAK3. In .,a further enbodi nent, said ngooun I br't's

cel lul ar adegydsbpharg goy I@gﬁecbqo, F)é“é%alkﬂaw atenylhrd eyaloalkynyl. Burthef
JAK2 i s at dx fes 2f AIMHdtb g urther
enbodi nent ggl?d cof]rlg:l‘ound‘L’rf;hE'l i :lljl ts J K3 I ﬁpcgée}? cyélgge%jw th an
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hi gher thanrdamsi Cso ofTﬂaAdéan“haeaa HEt ReLeRIDAJF IR R SQuQ
inhibits JAK3.in a eI | ul ar ﬁ; CSrth an IeCso gi’ esgtm%%gglcl I

wherei n t h&*“TERETYF %%R’Q"P%)’c - QIoiEYRlig %N@P“’t‘ﬁé’fﬁ"&*‘r@q Q@guerefing
JAK3 I n yetmanbais ilean lﬁebachenﬂpheleétb@hetsﬁbm Q{atﬁaﬂgb&%le?df?ﬂa%ﬂ%r
of formul a ¢ émslm ?r ein said nEoun i nhi bit's JAK3

a cellul ar %&%589 £Re 'hmPi%s‘B‘“Sff’ P@%aé“'?‘h%‘hb!t lﬁblwmraé?rnatt%@arw of
JAIC2 is ats:ﬂgeeamnﬁoﬁanhauﬁunghemetrmef ﬂﬁendl&%% o s&ﬂé%mt%ﬁgném@rﬂ?é n

sai d conpou.ﬂdtfl nhllb,Lt JAK3 of .| ess than 0.01 pM and

i nhi bits Aurora-2 Wi etgmf:&:lwf [R5t E‘i’tgmﬁi’cqce&g‘t“l’émﬁ giree 19 fgHBPe TiRgMEMbers

| C; of JAK3n whichyek oanfow ﬁﬁ@ﬂwﬁmafsds maﬁema&ﬂh dudégameﬂﬁﬂ sd18e PirbD ok P,
in a cellula an, 1C 5 |.ess than wherein the

| Cso of JAREff'I' ‘i‘i"é?’éé’éf’h%ﬁh?%‘ﬁdmﬁ SIALFANE Huthe syiiem e%tatslﬁ 31aHFingand
wher ei n saimkentlseappound i nhibits JAIC3 with a ICL of less than 0.01 KM

and i nhi bit rora-2 wth 1 that | s at |east 10-fold_higher than
the IC, of &ﬁ%’" (0158%’??"311%5[ tEABEHT ARt inclufe bupprermot Hfmitsd suitlies

following monocycles: 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-tetrahydrothiophenyl,
3-tetrahydrothiophenyl, 2-morpholino, 3-morpholino, 4-morpholino, 2-thiomorpholino,
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3-thiomorpholino, 4-thiomorpholino, 1-pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl,
1-tetrahydropiperazinyl, 2-tetrahydropiperazinyl, 3-tetrahydropiperazinyl, 1-piperidinyl,
2-piperidinyl, 3-piperidinyl, t-pyrazolinyl, 3-pyrazolinyl, 4-pyrazolinyl, 5-pyrazolinyl,
1-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl, 2-thiazolidinyl, 3-thiazolidinyl,
4-thiazolidinyl, 1-imidazolidinyl, 2-imidazolidinyl, 4-imidazolidinyl, S-imidazolidinyl;
and the following bicycles: 3-1H-benziniidazol-2-one, 3-(1-alkyl)-benzimidazol-2-one,
indolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, benzothiolane, benzodithiane,
and 1,3-dihydro-imidazol-2-one.

[0115] The term “heteroatont” means one or more of oxygen, sulfur,
nitrogen, phosphorus, or silicon, including any oxidized form of nitrogen, sulfur,
phosphorus, or silicon, the quaternized form of any basic nitrogen, or a substitutable
nitrogen of a heterocyclic ring, for example N (as in 3,4-dihydro-2H-pyrrolyl), NH (as in
pyrrolidinyl) or NR* (as in N-substituted pyrrolidinyl).

(01161 The term "unsaturated", as used herein, means that a moiety has one
or more units of unsaturation.

[0117] The term “aryl” used alone or as part of a larger moiety as in
“aralkyl”, “aralkoxy”, or “aryloxyalkyl”, refers to monocyclic, bicyclic, and tricyclic
carbocyclic ring systems having a total of six to fourteen ring members, wherein at least
one ring in the system is aromatic, wherein each ring in the system contains 3 to 7 ring
members and that has a single point of attachment to the rest of the molecule. The term
“aryl” may be used interchangeably with the term “aryl ring”. Examples of ary} rings

would inctude phenyl, naphthyl, and anthracene.

[0118] The term “heteroaryl”, used alone or as part of a larger moiety as in

“heteroaralkyl” or “heteroarylaikoxy”, refers to monocyclic, bicyclic, and tricyclic ring
systems having a total of five to fourteen ring members, wherein at least one ring in the
system is aromatic, at least one ring in the system contains one or more heteroatoms,
wherein each ring in the system contains 3 to 7 ring members and that has a single point
of attachment to the rest of the molecule. The term “heteroaryl” may be used
interchangeably with the term “heteroaryl ring” or the term “heteroaromatic™.

[01191] Further examples of heteroaryl rings include the following
monocycles: 2-furanyl, 3-furanyl, N-imidazolyl, 2-imidazolyl, 4-imidazolyl, 5-

imidazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazoly],
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N-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl,
4-pyrimidinyl, 5-pyrimidinyl, pyridazinyl (e.g., 3-pyridazinyl), 2-thiazolyl, 4-thiazolyl,
5-thiazolyl, tetrazolyl (e.g., S-tetrazolyl), triazoly! (e.g., 2-triazolyl and 5-triazolyl), 2-
thienyl, 3-thienyl, pyrazoly!l (e.g., 2-pyrazolyl), isothiazolyl, 1,2,3-oxadiazolyl, 1,2,5-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,3-triazolyl, 1,2,3-thiadiazolyl, 1,3 4-thiadiazolyl,
1,2,5-thiadiazolyl, pyrazinyl, 1,3,5-triazinyl, and the following bicycles: benzimidazolyl,
benzofuryl, benzothiophenyl, indolyl (e.g., 2-indolyl), purinyl, quinolinyl {e.g., 2-
quinolinyl, 3-quinclinyl, 4-quinolinyl), and isoquinolinyl (e.g., 1-isoquinolinyl, 3-
isoquinolinyl, or 4-isoquinolinyl),

[0120]} In some embodiments, an ary} (including aralkyl, aralkoxy,
aryloxyalkyl and the like) or heteroaryl (including heteroaralkyl and heteroarylalkoxy
and the like) group may contain one or more substituents. Suitable substituents on the
unsaturated carbon atom of an aryl or heteroary! group are selected from those listed in
the definitions of R? and R* below. Other suitable substituenté include: halogen; -R°;
-OR®; -SR?; 1,2-methylenedioxy; 1,2-ethylenedioxy; phenyl (Ph) optionally substituted
with R? -O(Ph) optionally substituted with R®; -(CHz);.2(Ph), optionally substituted with
R®; -CH=CH(Ph), optionally substituted with R® -NO»; -CN; -N(R°);; -NR°C(O)R°;
-NR°C(S)R?; -NR°C(O)N(R")2; -NR°C(S)N(R®)z; -NRPCO,R°; -NR°NR°C(O)R®;
-NR°NR°C(O)N(R?);; -NR°NR°CO,R?; -C(O)C(O)R°; -C(OYCH,C{O)R®; -CO.R®;
~C(O)R?; -C(S$)R?; -C(OIN(R)z; -C(S)N(R®)2; -OC(OIN(R°)z; -OC(O)R®; ~-C(O)N(OR®)
R®; -C(NOR®) R?; -5(0)2R"; -S(O)3R”; -SO2N(R);; -S(O)R®; -NR°SO:N(R°):;
-NR°S02R®; -N{OR*)R°; -C{(=NH)-N{R")z; or -{CH>).,INHC(O)R"; wherein each
independent occurrence of R° is selected from hydrogen, optionally substituted C1.¢
aliphatic, an unsubstituted 5-6 membered heteroaryl or heterocyclic ring, phenyl, -O(Ph),
or -CH(Ph), or, two independent occurrences of R°, on the same substituent or different
substituents, taken together with the atom(s) to which each R° group is bound, form a 5-
8-membered heterocyclyl, aryl, or heteroaryl ring or a 3-8-membered cycloalkyl ring,
wherein said heteroaryl or heterocyclyl ring has 1-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur. Optional substituents on the aliphatic group of R° are
selected from NH3, NH(C;._4aliphatic), N(C, jaliphatic),, halogen, C).saliphatic, OH,
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O(C, 4aliphatic}, NO3z, CN, COzH, CO%(C;.4aliphatic), O(haloC,.4 aliphatic), or haloC;.
saliphatic, wherein each of the foregoing C;.saliphatic groups of R® is unsubstituted.
[0121] In some embodiments, an aliphatic or heteroaliphatic group, or a non-
aromatic heterocyclic ring may contain one or more substituents. Suitable substituents
on the saturated carbon of an aliphatic or heteroaliphatic group, or of a non-aromatic
heterocyclic ring are selected from those listed above for the unsaturated carbon of an
aryl or heteroaryl group and additionally include the following: =O, =S, =NNHR",
=NN(R");, =NNHC(O)R", =NNHCO,(alkyl), =NNHSOx(alkyl), or =NR", where each R"
is independently selected from hydrogen or an optionally substituted C;.¢ aliphatic.
Optional substituents on the aliphatic group of R” are selected from NHa, NH(C .4
aliphatic), N(C.4 aliphatic),, halogen, C;.4 aliphatic, O, O(C, 4 aliphatic), NO;, CN,
CO-H, CO4(C4 aliphatic), O(halo C,_4 aliphatic), or halo(C,;.4 aliphatic), wherein each of
the foregoing Ci.4aliphatic groups of R” is unsubstituted.

[0122] In some embodiments, optional substituents on the nitrogen of a non-
aromatic heterocyclic ring include -R*, -N(R™),, -C(O)R™, -CO:R", -C(O)C(O)R?, -
C(O)CHzC(O)R™, -SO2R*, -SON(R™)z, -C(=8)NR™*)z, -C(=NH)-N(R™*);, or -NR*SO,R*;
wherein R” is hydrogen, an optionally substituted C).¢ aliphatic, optionally substituted
phenyl, optionally substituted -O(Ph), optionally substituted -CHx(Ph), optionally
substituted -(CHb>),.2(Ph); optionally substituted -CH=CH(Ph); or an unsubstituted 5-6
membered heteroaryl or heterocyclic ring having one to four heteroatoms independently
selected from oxygen, nitrogen, or sulfur, or, two independent occurrences of R*, on the
same substituent or different substituents, taken together with the atom(s) to which each
R* group is bound, form a 5-8-membered heterocyclyl, aryl, or heteroaryl ring or a 3-8-
membered cycloalkyl ring, wherein said heteroary! or heterocyclyl ring has 1-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur. Optional
substituents on the aliphatic group or the phenyl ring of R* are selected from NH,,
NH(C.4 aliphatic), N(C,_4 aliphatic), halogen, C; 4 aliphatic, OH, O(C,.4 aliphatic),
NOg2, CN, CO,H, CO,(Cy.¢ aliphatic), O(halo C,.4 aliphatic), or halo(C.4 aliphatic),
wherein each of the foregoing Cj.4aliphatic groups of R* is unsubstituted.

[0123] As detailed above, in some embodiments, two independent
occurrences of R® {or R”, or any other variable similarly defined herein), may be taken

together with the atom(s) to which each variable is bound to form a 5-8-membered
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heterocyclyl, aryl, or heteroaryl ring or a 3-8-membered cycloalkyl ring. Exemplary
rings that are formed when two independent occurrences of R® (or R*, or any other
variable similarly defined herein) are taken together with the atom(s) to which each
variable is bound include, but are not limited to the following: a) two independent
occurrences of R® (or R*, or any other variable similarly defined herein) that are bound to
the same atom and are taken together with that atom to form a ring, for example, N(R®)2,
where both occurrences of R® are taken together with the nitrogen atom to form a
piperidin-1-yl, piperazin-1-yl, or morpholin-4-yl group; and b) two independent
occurrences of R° (or R*, or any other variable similarly defined herein) that are bound to
different atoms and are taken together with both of those atoms to form a ring, for

example where a phenyl group is substituted with two occurrences of OR®
ORP°
K/@OH"
which they are bound to form a fused 6-membered oxygen containing ring:
Jo 8
L' O

two independent occurrences of R® (or R*, or any other variable similarly defined herein)

» these two occurrences of R” are taken together with the oxygen atoms to

. It will be appreciated that a variety of other rings can be formed when

are taken together with the atom(s) to which each variable is bound and that the
examples detailed above are not intended to be limiting,.

[0124] In some embodiments, an alkyl or aliphatic chain can be optionally
interrupted with another atom or group. This means that a methylene unit of the alkyl or
aliphatic chain is optionally replaced with said other atom or group. Examples of such
atoms or groups would include, but are not limited to, -NR-, -O-, -S-, -CO;-, ~-OC(O)-,
-C(O)CO-, -C(0)-, -C(O)NR-, -C(=N-CN), -NRCO-, -NRC(0)O-, -SO;NR-, -NRSO,-,
-NRC(O)NR-, -OC(O)NR-, -NRSO;NR-, -SO-, or ~SO,-, wherein R is defined herein.
Unless otherwise specified, the optional replacements form a chemically stable
compound. Optional interruptions can occur both within the chain and at either end of
the chain; i.e. both at the point of attachment and/or also at the terminal end. Two
optional replacements can also be adjacent to each other within a chain so long as it
results in a chemically stable compound. Unless otherwise specified, if the replacement

or interruption occurs at the terminal end, the replacement atom is bound to an H on the
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terminal end. For example, if ~-CH,CH,CH; were optionally interrupted with -O-, the
resulting compound could be -OCH,CHj;, -CH;0OCH;, or ~-CH,CHOH.

[o125] As described herein, a bond drawn from a substituent to the center of
one ring within a multiple-ring system (as shown below), represents substitution of the
substituent at any substitutable position in any of the rings within the multiple ring

system. For example, Figure a represents possible substitution in any of the positions

shown in Figure b.
X
- N : X X
! X ‘
N X NTTX
X X
Figure a Figure b
[01263 This also applies to multiple ring systems fused to optional ring

systems (which would be represented by dotted lines). For example, in Figure ¢, X is an

optional substituent both for ring A and ring B.

Figure c
[01271 If, however, two rings in a multiple ring system cach have different
substituents drawn from the center of each ring, then, unless otherwise specified, each
substituent only represents substitution on the ring to which it is attached. For example,
in Figure d, Y is an optionally substituent for ring A only, and X is an optional
substituent for ring B only.
Y

Lo
| A B-—x

Figure d
[0128] Unless otherwise stated, structures depicted herein are also meant to
include all isomeric (e.g., enantiomeric, diastereomeric, and geometric (or
conformational)} forms of the structure; for example, the R and S configurations for each
asymmetric center, (Z) and {(E) double bond isomers, and (Z) and (E) conformational

isomers. Therefore, single stereochemical isomers as well as enantiomeric,
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diastereomeric, and geometric (or conformational) mixtures of the present compounds
are within the scope of the invention.

[01291 Unless otherwise stated, all tautomeric forms of the compounds of the
invention are within the scope of the invention. Additionally, unless otherwise stated,
structures depicted herein are also meant to include compounds that differ only in the
presence of one or more isotopically enriched atoms. For example, compounds having
the present structures except for the replacement of hydrogen by deuterium or tritium, or
the replacement of a carbon by a **C- or "*C-enriched carbon are within the scope of this
invention. Such compounds are useful, for example, as analytical tools or probes in

biclogical assays'.

Description of Compounds of the Invention

[0130] The present invention relates to a compound of formuia I:
2
X1
'3// \}_m
N
—==N
R3
S
N
N H

|

or a pharmaceutically acceptable salt thereof, wherein

R*isH, Clor F;

X! is N or CR%;

R%is H, F, R’, OH, OR’, COR’, COOH, COOR’, CONH;, CONHR’, CON(R’);, or CN;

R*is H, F,R’, OH, OR’, COR’, COOH, COOR’, CONH,, CONHR’, CON(R’)z, or CN;

or R? and R*, taken together, form a 5-7 membered aryl or heteroaryl ring optionally
substituted with 1-4 occurrences of R'%;

R’ is a C,.3 aliphatic optionally substituted with 1-4 occurrences of R;

each R is independently selected from halogen, CF3, OCHj, OH, SH, NO2, NH;, SCHs,
NCHj;, CN or unsubstituted C;.3 aliphatic, or two R® groups, together with the
carbon to which they are attached, form a cyclopropyl ring or C=0;
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each R'® is independently selected from halogen, OCHs, OH, NO,, NH;, SH, SCH;,

NCHj3, CN or unsubstituted Cl-zallphatlc ¢
I‘Eis TM \ R14 RE R9 I]R"“
H |
- N N S N
: T/\ﬂ/ ~7 §N v % '}‘>S(’ ~R?
Rl is R" O ] Is) or R" o)

R” is Hor is a -C.; aliphatic optionally substituted with 1-3 occurrences of R! ’;

each R"' is independently selected from halogen, OCHs, OH, SH. NO,, NH,, SCH;,
NCH3, CN, CON(R"), or unsubstituted C;., aliphatic, or two R*! groups, together
with the carbon to which they are attached, form a cyclopropyl ring or C=0;

RbisaCy aliphatic optionally substituted with 1-5 occurrences of R%;

each R* is independently selected from halogen, OCH;, OH, NO,, NH,, SH, SCH;,
NCHj3;, CN or unsubstituted C)aliphatic, or two RI12 groups, together with the
carbon to which they are attached, form a cyclopropyl! ring;

Ring A is a 4-8 membered saturated nitrogen-containing ring comprising up to two
additional heteroatoms selected from N, O or S and 0ptiona']'ly substituted with 1-
4 occurrences of R™;

each R is independently selected from halogen, R’, NH,, NHR’, N(R"),, SH, SR’, OH,
OR’, NO,, CN, CF;, COOR’, COOH, COR’, OC(O)H, OC(O)R’, CONH,,
CONHR’, CON(R’),, NHC(O)R’ or NR'C(O)R’: or any two R'3 groups, on the
same substituent or different substituents, together with the atom(s) to which each
R" group is bound, form a 3-7 membered saturated, unsaturated, or partially
saturated carbocyclic or heterocyclic ring optionally substituted with 1-3
occurrences of R,

R¥isCi4 aliphatic optionally substituted with 1-5 occurrences of R'?,

R%isCps alkyl; or

R® and R? are taken together to form a 3-7 membered carbocyclic or heterocyclic

saturated ring optionally substituted with 1-5 occurrences of R'%;
R™ is H or unsubstituted C, 5 alkyl;

R" is H or unsubstituted C;.; alkyl; and

R’ is a Cz 3 aliphatic or cycloaliphatic optionally substituted with up to 6 occurrences of
F.



61 62 63 FOH-,.\/ GO H 1F e H1.IN\ NN 11 H 14 H NH\

64 65 66 Cl =HO NNHNN i FF3CFHNGa---P FINt)nN
== N1 NN frosliks7 67 68 691 N.4 HO ---N Ppsabriizas
14/ a 11 "NE 12
[o131] In one embodiment, a compound of the invention has one of formulae
I-A or I-B:
R%/{; H'S/N
N | N—gt
N/ N " " "2—
A3 R~
A
% 1 > % | >
N NN
I-A 1-B.
[0132] In one embodiment, R® is H or Cl. In a further embodiment, R? is CI.
In a further embodiment, R> is H.
[0133] In one embodiment, R?is 5, F, R’, OH or OR’. In a furither

embodiment, R? is Hor F.

[0134}] In one embodiment, the compound is of formula X-A and Ris HF,
R’, OH or OR’. In another embodiment, R* is H or F. In a further embodiment, R is F
and R? is H. In another embodiment, R? is F and R*is H. In another embodiment, R
and R* are both H. In a further embodiment, R® is Cl. In an alternative embodiment, R3
is H.

[0135] In another embodiment, the compound js of formula I-A and R? and
R* are taken together to form a 6-membered aryl ring. In a further embodiment, R is CL.
In an altemative embodiment, R? is H.

[0136] Tn another embodiment, R’ is CH,CHs, CH,CFs, CELCHF,,
CH:CH:F, CH>CH2CHj;, CHCH,CF3, CHoCH,CHLF or CH>CH.CHF». In a further
embodiment, R is CH,CH;, CHCF3, CH;CH2CHj; or CH,CH,CF;. In yet a further
embodiment, R’is CH;CF;.

[0137] In another embodiment, R” is H or CHs. In a further embodiment, R
is H.
[0138] In another embodim.ent, R™isH. In yet another embodiment, RIS, if

present, is H. In another embodiment, R'? is absent.

[01391] In another embodiment, the invention provides a compound of
formula II: '
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wherein X'* is N, CH or CF and R'* is
Be Al R® R°
Al 4 d
() @)

.Ina
further embodiment, R"1 is CH,CH;, CH,CFa, CHCHoCHj; or CHCH2CFs. In yet a

further embodiment, R’ is CH,CFs.

[0140] In another embodiment, the invention provides a compound of

===

formula II1:

wherein X'* is N, CH or CF and R!* is

H
or o .Ina

further embodiment, R7 is CH,CHj;, CH,CF;, CH,CH,CH; or CHCHCFs. In yeta
further embodiment, R’ is CH,CFs.

R [{ )
s 1]
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[0141] In another embodiment of any of formulae I, II or I11, RS is selected
from

CHz CHF, /CHzF CF3
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[0142] In a further embodiment, R® is selected from
CHs CF3  CH,SCHj
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[0143] In yet a further embodiment, R® is selected from
CH3 CHS
CHy £ MOy
[0144] In another embodiment of any of formulae 1, IT or III, Ring A is
R0z (R")o-2
(R0 S~ /-..
S.
LT e
S P
A%os @5, B s R0q — (R™os
/T . /\ X S
(Y B P S e
P Tt ‘ﬂ-.,l, %, o e . and
R*¥* isHorRP.
[0145] In a further embodiment, Ring A is
( R'%)0s (R13)0.4 (R*¥)0.3 . {02
/N / )( /s
%—N\j —N N —%—N \J
F 2_, y
or
(913)0-3
§~N\j
[0146] In a further embodiment, Ring A is Vs
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[0147]

In one embodiment, each R'? is independently selected from halogen,
R’, NH;, NHR’, N(R’)2, SH, SR’, OH, OR’, NO,, CN, CF;, COOR’, COOH, COR’
OC(O)R’ or NHC(O)R’; or any two R'? groups, on the same substituent or different
substituents, together with the atom(s) to which each R"® group is bound, form a 3-7
membered saturated, unsaturated, or partially saturated carbocyclic or heterocychc Ting

optionally substituted with 1-3 occurrences of R’

[0148] In one embodiment of this invention, R'? is absent. Tn another

embodiment, Ring A is substituted with one occurrence of R'>. In a further embodiment

the one occurrence of R!? is OH, CH3, F, OR’ or NHR’. In yet a further embodiment, R’

is C12 alkyl or Ca.3 alkenyl. In another embodiment, R'? is OH.

[01491] In another embodiment of any of formulae I, II or I, R? and R® are
taken together to form a ring selected from

(R12) i
(R"%)o.1 (B*?)o.3 .

(R‘ Jo-a >4
v &L |

wherein one or more carbon atoms in of said ring are optionally and independently
_replaced by N, O or S.

[0150] In another embodiment of any of formulae X, II or IIT, R® and R? are

CHs CHaj H30 CHz HiC CHg CHgz CHs
HeG CHag \_/ /
V CHa WwOHs % _4CHg | CHa

.“I““

/ HyG CHaCHg HaC( CHACHs
£ 4CHg \K\\\CHQ, H _sCHg | «CHs ¥ cha Y\\\\CHS

[0151] In a further embodiment, R® and R® are

CHs CHgHsC_ CHz HzC. CH CHs
HeC  CHsg N

a /CH3
V U  4CHg T\\\\CHs E’ _»CHs (‘,\\\\\CHS



97 98 9 | F Fy... FNHH21Tr- --1"IN N\ N H | FF
FX) MMHN TIMN--NN I FF FX) H N N N 100 101 102 Cl

I10? Flg4| W‘ﬁ"ﬁ% I“%ﬁ O HEFFRIN N ¢) N H » N ¥sdorddifzs

17

HSC\;/CFS HsC. CFs =/'CFa CF3 HSCYCHECHg HaC._ CH,CHg
?,;CH:B “..\\\CHS E‘=, /CHS .‘.\\\\\CHS ?)CHS .‘\\\\\CHs

CHz HjC CHjy
HaC CHg HoC CHs 7/ |
L—CH3 CHg d
%’-/CHS “\\\\\CHS -E-E/CHg or CH -

[0152] In yet a further em:bodiment, R® and R? are
CH
CHy CHgHsC_ _CHg 3 H3C. CH.CHz
MG CHa \ ——;/ \
\/ §/CH3 = /CHg E/CHs
HaC CHjs C CF3
Ha CFs
Tome SR
g z Z LCH
: #CH3 s #CHs % ™
[0153) In still a further embodiment, R® and R® are
CHy CHzHzC_ GCHg /CH3
HsG GHs Y A
\V4 E ,CH; % _aCHj
E or - .
[01541

In another embodiment, the invention provides a compound of
formulae I, IA, IB, II or IHl, wherein said compound inhibits a JAK kinase with a lower
K; (i.e., is more potentj than said compounds inhibits one or more kinases selected from
Aurora-1 (AUR-B), Aurora-2 (AUR-A)}, Src, CDK2, Flt-3 or ¢-Kit. In another
embodiment, the invention provides a compound of formulae I, IA, IB, II or I1I, wherein
said compound inhibits JAK3 with a lower K; than said compound inhibits one or more

kinases selected from YAK2, Aurora-1, Aurora-2, Src, CDK?2, Flt-3 or c-Kit.

[0155] In another embodiment, the invention provides a compound of any of

formulae 1, IA, IB, I or I1I, wherein said comi)ound inhibits JAK3 with a K; of less than
0.1 pM. In a further embodiment, the invention provides a compound of any of formulae
L YA, IB, 11 or IfI, wherein said'cornpound inhibits JAK3 with a Kj of less than 0.01 pM.
In another embodiment, the invention provides a compound of any of formulae I, IA, IB,
II or I, wherein said compound inhibits JAK3 with a X; of less than 0.01 pM and
inhibits Aurora-2 with a K that is at least 5-fold higher than the X of JAK3. In 2 further
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embodiment, the the invention provides a compound of any of formulae I, IA, IB, IT or
IO, wherein said compound inhibits JAK3 with a K of less than 0.01 pM and inhibits
Aurora-2 with a K; that is at least 10-fold higher than the K; of JAK3.

[0156] In another embodiment, the invention provides a compound of
formuilae I, IA, IB, II or IIT, wherein said compound inhibits JAKé in a cellular assay
with an ICsg of less than 5 pM. In a further embodiment, said compound inhibits JAK3
in a cellular assay with an ICsp of less than | pM.

[0157] In another embodiment, said compound inhibits JAX3 in a cellular
assay with an ICsg that is at least 5-fold less than said compound inhibits one or more
kinases selected from JAK?2, Aurora-1, Auvrora-2, Src, CDK2, Flt-3 or ¢c-Kit in a cellujar
assay. In another embodiment, the invention provides a compound of formulae I, IA, 1B,
II or ITT, wherein said compound inhibits FJAK3 in a cellular assay with an ICso of less
than 5 uM, wherein the ICso of JAKZ is at least 5-fold higher than the ICsp of JAK3. Ina
further embodiment, said compound inhibits JAK3 in a cellular assay with an ICsp of less
than 1 uM, wherein the ICsp of JAK?2 is at least 5-fold higher than the ICso of JAK3. Ina
further embodiment, said compound inhibits JAKS in a cellular assay with an ICsp of less
than 5 pM, wherein the ICso of JAK?2 is at least 10-fold higher than the ICsp of JAK3. In
a further embodiment, said compound inhibits JAK3 in a cellular assay with an ICso of
less than 1 uM, wherein the ICso of JAKZ is at least 10-fold higher than the ICsp of
JAK3. In yet a further embodiment, the invention provides a compound of formulae I,
IA, IB, II or III, wherein said compound inhibits JAK3 in a cellular assay with an ICsp of
less than 1 pM, wherein the ICsg of JAX?2 is at least 5-fold higher than the ICs of JAK3,
and wherein said compound inhibits JAK3 with a K; of less than 0.01 pM and inhibits
Aurora-2 with a K that is at least 5-fold higher than the K; of JAK3. In yet a further
embodiment, said compound inhibits JAK3 in a cellular assay with an ICsq of less than 1
uM, wherein the ICsp of JAX2 is at least 10-fold higher than the IC50 of JAK3, and
wherein said compound inhibits JAK3 with a Kj of less than 0.01 pM and inhibits
Aurora-2 with a X; that is at least 10-fold higher than the X; of JAK3.

[0158] In ancther embodimént, the invention provides a c;:)mpound of Table
1, Table 2 or Table 3:
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Uses, Formulation and Administraiion
Pharmaceutically acceptable compositions
[a159] In another embodiment, the invention provides a pharmaceutical

composition comprising a compound of formulae I, IA, IB, IT or ITL.

[0160] In a further embodiment, the composition additionally comprising a
therapeutic agent selected from a chemotherapeutic or anti-proliferative agent, an anti-
inflammatory agent, an immunomadulatory or immunosuppressive agent, a neurotrophic
factor, an agent for treating cardiovascular disease, an agent for treating destructive bone
disorders, an agent for treating liver disease, an anti-viral agent, an agent for treating
blood disorders, an agent for treating diabetes, or an agent for treating immunodeficiency
disorders.

[01e61] According to another embodiment, the invention provides a
composition comprising a compound of this invention or a pharmacentically acceptable
derivative thereof and a pharmaceutically acceptable carrier, adjuvant, or vehicle. The
amount of compound in the compositions of this invention is such that is effective to
measurably inhibit a protein kinase, particularly a JAK family kinase, in a biological
sample or in a patient. Preferably the composition of this invention is formulated for
administration to a patient in need of such composition. Most preferably, the
composition of this invention is formulated for oral administration to a patient.

[0162] The term “patient”, as used herein, means an animal, preferably a
mammal, and most preferably a human.

[0163] Accordingly, in ant;ther aspect of the present invention,
pharmaceutically acceptable compositions are provided, wherein these compositions
comprise any of the compounds as described herein, and optionally comprise a
pharmaceutically acceptable carrier, adjuvant or vehicle. In certain embodiments, these
compositions optionally further comprise one or more additional therapeutic agents.

[o164] It will also be appreciated that certain of the compounds of present
invention can exist in free form for treatment, or where appropriate, as a
pharmaceutically acceptable derivative thereof. According to the present invention, a
pharmaceutically acceptable derivative includes, but is not limited to, pharmaceutically
acceptable prodrugs, salts, esters, salts of such esters, or any other adduct or derivative

which upon administration to a patient in need is capable of providing, directly or
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indirectly, a compound as otherwise described herein, or a metabolite or residue thereof.
As used herein, the term "inhibitorily active metabolite or residue thereof™ means that a
metabolite or residue thereof is also an inhibitor of a JAK family kinase.

foles] 'As used herein, the term "pharmaceutically acceptable salt” refers to
those salts which are, within the scope of sound medical judgement, suitable for use in
contact with the tissues of humans and lower animals without undue toxicity, irritation,
allergic response and the like.:

[0166] Pharmaceutically acceptable salts are well known in the art. For
example, S. M. Berge et al,, describe pharmaceutically acceptable salts in detail in J.
Phannaceutical Sciences, 1977, 66, 1-19, incorporated herein by reference.
Pharmaceutically acceptable salts of the compounds of this invention include those
derived from suitable inorgaﬁic and organic acids and bases. Examples of
pharmaceutically acceptable, nontoxic acid addition salts are salts of an amino group
formed with inorganic acids such as hydrochloric acid, hydrobromic acid, phosphoric
acid, sulfuric acid and perchloric acid or with organic acids such as acetic acid, oxalic
acid, maleic acid, tartaric acid, citric acid, succinic acid or malonic acid or by using other
methods used in the art such as ion exchange. Other pharmaceutically acceptable salts
include adipate, alginate, ascorbate, aspartate, benzenesulfonate, benzoate, bisulfate,
borate, butyrate, camphorate, camphorsulfonate, citrate, cyclopentanepropionate,
digluconate, dodecylsulfate, ethanesulfonate, formate, fumarate, glucoheptonate,
glycerophosphate, gluconate, hemisulfate, heptanoate, hexanoate, hydroiodide, 2-
hydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate, malate, maleate,
malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate,
palmitate, pamoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate,
pivalate, propionate, stearate, succinate, sulfate, tartrate, thiocyanate, p-toluenesulfonate,
undecanoate, valerate salts, and the like. Salts derived from appropriate bases include
alkali metal, alkaline earth metal, ammonium and N*(C,4alkyl)s salts. This invention
also envisions the quatf;mization of any basic nitrogen-containing groups of the
compounds disclosed herein. Water or oil-soluble or dispersable products may be
obtained by such quaternization, Representative alkali or alkaline earth metal salts
include sodium, lithium, potassium, calcium, magnesium, and the like. Further

pharmaceutically acceptable salts include, when appropriate, nontoxic ammonium,
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quaternary ammonium, and amine cations formed using counterions such as halide,
hydroxide, carboxylate, sulfate, 'phosphate, nitrate, loweralkyl sulfonate and aryl
sulfonate.

[0167] As described above, the pharmaceutically acceptable compositions of
the present invention additionally comprise a pharmaceutically acceptable carrier,
adjuvant, or vehicle, which, as used herein, includes any and all solvents, diluents, or
other liquid vehicle, dispersion or suspension aids, surface active agents, isotonic agents,
thickening or emulsifying agents, preservatives, solid binders, lubricants and the like, as
suited to the particular dosage form desired. Remington's Pharmaceutical Sciences,
Sixteenth Edition, E. W. Martin (Mack Publishing Co., Easton, Pa., 1980) discloses
various carriers used in formulating pharmaceutically acceptable compositions and
known techniques for the preparation thereof. Except insofar as any conventional carrier
medium is incompatible with the compounds of the invention, such as by producing any
undesirable biological effect or otherwise interacting in a deleterious manner with any
other component(s) of the pharmaceutically acceptable composition, its use is
contemplated o be within the scope of this invention.

[0168] Some examples of materials which can serve as pharmaceutically
acceptable carriers include, but are not limited to, ion exchangers, alumina, aluminum
stearate, lecithin, serum proteins, such as human serum albumin, buffer substances such
as phosphates, glycine, sorbic acid, or potassium sorbate, partial glyceride mixtures of
saturated vegetable faity acids, water, salts or electrolytes, such as protamine sulfate,
disodium hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zinc
salts, colloidal silica, magnesium trisilicate, polyvinyl pyrrolidone, pelyacrylates, waxes,
polyethylene-polyoxypropylene-block polymers, wool fat, sugars such as lactose,
glucose and sucrose; starches such as corn starch and potato starch; cellulose and its
derivatives such as sodium carboxymethy! cellulose, ethyl cellulose and cellulose
acetate; powdered tragacanthﬁ malt; gelatin; talc; excipients such as cocoa butter and
suppository waxes; oils such as peanut oil, cottonseed oil; safflower oil; sesame oil; olive
oil; comn oil and soybean oil; glycols; such a propylene glycol or polyethylene glycol:
esters such as ethyl oleate and ethyl laurate; agar; buffering agents such as magnesium
hydroxide and aluminum hydroxide; alginic acid; pyrogen-free water; isotonic saline;

Ringer's solution; ethyl alcohol, and phosphate buffer solutions, as well as other non-
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toxic compatible lubricants such as sodium lauryl sulfate and r;xag11&sium stearate, as
well as coloring agents, releasing agents, coating agents, sweetening, flavoring and
perfuming agents, preservatives and antioxidants can also be present in the composition,
according to the judgment of the formulator.

f0169] The term “measurably inhibit”, as used herein means a measurable
change in kinase activity, particularly JAK kinase activity, between a sample comprising
a compound of this invention and a JAK kinase and an equivalent sample comprising
JAK kinase in the absence of said compound.

[0170] The compositions of the present invention may be administered orally,
parenterally, by inhalation spray, topically, rectally, nasally, buccally, vaginally or via an
implanted reservoir. The term "parenteral” as used herein includes subcutaneous,
intravenous, intramuscular, intra-articular, intra-synovial, intrasternal, intrathecal,
intraocular, intrahepatic, intralesional and intracranial injection or infusion techniques.
Preferably, the compositions are administered orally, intraperitoneally or intravenously.
Sterile injectable forms of the compositions of this invention may be aqueous or
oleaginous suspension. These suspensions may be formulated according to techniques
known in the art using suitable dispersing or wetting agents and suspending agents. The
sterile injectable preparation may aiso be a sterile injectable solution or suspension in a
non-toxic parenterally-acceptable diluent or sq]vent, for example as a solution in 1,3~
butanediol. Among the acceptable vehicles and solvents that may be employed are
water, Ringer's solution and isotonic sodium chloride solution. In addition, sterile, fixed
oils are conventionally employed as a solvent or suspending medinm.

[0171] For this purpose, any bland fixed oil may be employed including
synthetic mono- or di~glycerides. Fatty acids, such as oleic acid and its glyceride
derivatives are useful in the preparation of injectables, as are natural pharmaceutically-
acceptable oils, such as olive oil or castor oil, especially in their polyoxyethylated
versions. These oil solutions or suspensions may also contain a long-chain alcohol
diluent or dispersant, such as carboxymethy! cellulose or similar dispersing agents that
are commonly used in the formulation of pharmaceutically acceptable dosage forms
including emulsions and suspensions. Other commonly used surfactants, such as

‘Tweens, Spans and other emulsifying agents or bioavailability enhancers which are
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comnmonly used in the manufacture of pharmaceutically acceptable solid, liquid, or other
dosage forms may also be used for the purposes of formulation.

[o172] ! 'The pharmaceutically acceptable compositions of this invention may
be orally administered in any oraily acceptable dosage form including, but not limited to,
capsules, tablets, aqueous suspensions or solutions. In the case of tablets for oral use,
carriers commonly used include lactose and corn starch. Lubricating agents, such as
magnesium stearate, are also typically added. For oral administration in a capsule form,
useful diluents include lactose and dried comstarch. When aqueous suspensions are
required for oral use, the active ingredient is combined with emulsifying and suspending
agents. If desired, certain sweetening, flavoring or coloring agents may also be added.

[0173] Alternatively, the pharmaceutically acceptable compaositions of this
invention may be administered in the form of suppositories for rectal administration.
These can be prepared by mixing the agent with a suitable non-irritating excipient that is
solid at room temperature but liquid at rectal temperature and therefore will melt in the
rectum to release the drug. Such materials include cocoa butter, beeswax and
polyethylene glycols.

[0174] The pharmacentically acceptable compositions of this invention may
also be administered topically, especially when the target of treatment includes areas or
organs readily accessible by topical application, including diseases of the eye, the skin,
or the lower intestinal tract. Suitable topical formulations are readily prepared for each
of these areas or organs.

[o175] Topical application for the lower intestinal tract can be effected in a
rectal suppository formulation (see above) or in a suitable enema formulation,
Topically-transdermal patches may also be used. °

[0176] For topical applications, the pharmaceutically acceptable
compositions may be formulated in a suitable cintment containing the active component
suspended or dissolved in one or more carriers. Carriers for topical administration of the
compounds of this invention include, but are not limited to, mineral oil, liquid
petrolatum, white petrolatum, propylene glycol, polyoxyethylene, polyoxypropylene
compound, emulsifying wax and water. Alternatively, the pharmaceutically acceptable
compositions can be formulated in a suitable lotion or cream containing the active

components suspended or dissolved in one or more pharmaceutically acceptable carriers.



Uses, Fornmul ation and Adm ni stration Pharmaceutically acceptable
conpositions (0159]In anot her enbodi nent, the invention provides a
phar maceut {ygy5@qaesi tion conprising a conpound of forpaa&ehekPs
D3, Il or (01601lIn a further einbodimgnt, the conposition
additionally conprising a therapeutic agent selected froma

chenot herapeutic or anti-proliferative agent, an anti-inflamrmatory
agent, an i nmmunonodul atory or i nmmunosuppressi ve agent, a neurotrophic
factor, an agent for treating cardi ovascul ar di sease, an agent for
treating destructive bone disorders, an agent for treating liver

di sease, an anti-viral agent, an agent for treating bl ood disorders,
an age gt f f Suitahrleeamd' icag iﬁﬁlﬂﬂiﬁbiﬂ&,re Dot !mita%enmirfe@a’l olly ﬁﬁbi'tdﬁlgnonogtearate,

i mmunodefi ci.enc i.sorders. [01613Accpr.din 0 ot her enbodj ment

et nvent PUTREFRG EACEN] St Erero O A RS Hehos Aol and
i nvention wated pharmaceutically acceptabl e derivative.thereof and a
phar maceut :ﬁgﬂl’? accept.abl e %%r rier, adjuvant, or_ vehicle. The apount
of conpound™t he congdtPPMBATIGHsE, flePhappassitically;accepiable ¢qrapositions
ef fective iaybeasnaiby, o dishhitroniel 8tieAsikhiiassoroMa pH S4jhaéd deMle e
famly kinase, in a biological S | e or {é]gi a patient. Preferably the
conposi ti off FREHAREYSFOMTOP N PIEIerhli A5 SPMHORHIN IsRiARy RE pdipstedstedles
p?t i ﬁ_nt | Nsaligedr ﬁﬂ“{eﬁh?hoﬁs)sl’dhﬂﬁigt ?iﬂﬁ:r vdm.lsctr vqgn@ilea pRbafvat@uEaPOSi ti on
of this inventjaon is for a or ora mnistration to a patient.
[0162] The Earedfatia Ablents oA TEmp VAP dProPTRRERIS -4 FEFmacsuBrabab) v
a n’an’r‘ral% mgdptﬁmmompeﬁiﬁbﬂd)hyybefwmh Mec(ialaﬁmlmléﬁtﬁhmgé yetﬁlﬂuﬁDWh@er
aspect of the prese i nvent.ion armaceutical .y accept ..
Gomposi ¢i oHETTRE ALY HEE bR PP RO BHECE (5 FIGL S GBS =B He Al inisiriyd Y
t he conpoumis] @sosdéscinhbiadoh eSiwhreonpositiond are padpkiedoEREing €0 Rchniques
pharmaceutjcally acceptable.carriet dj uyant or vehicle. In certain,
Brboar mont &R 5 BRBC raREdcsicel AR A0 kS e mpspias s Eeigpns in
nmor e addi t sahine|enpleyiap eyt algies) tos othed Wfithblel privdelYatiabss abdaeptapipresbaiad
that certajn_of .t.he unds_of . prese ipvention, c I.St. in free
form for té"@él?ér?etﬂ? ?vaglgg\?\ﬁé ?lglog’ %ﬁbgfﬁ' i {‘J}é’r other %P"b’ﬁ‘&mg@%ﬁ@‘ﬁﬂw gr

accept abl edigmnsiugtapargs.t her eof . According to the present invention, a

h ' bl j [ includ but | | i.m .
o.. phar mab2al®hal |y acaonpsivebiy bnbhpuricellicaly scitbisb poriglhs f i

such est erinyergionamy fotriudtedfidd ool admindserativat i ve whi ch upon

adm ni stratj 0 a patdi.ent, jin need is capable.of .provjding, directly
o o 200l BEak ey beSBl dhtet S5t e f’rﬁg?‘?’a‘é‘ﬁ?‘&?f‘&é’"s o areqot

ot herwi se lireied id) eblarnecentizallp accaptableaibnlisives, alicroasuldioes, isbhitiend,. As
used herei e "inRihitor] . iV, abolite or resigd
thoreof - ruaRERfipsribes PR LTh Gl loife ThERBeb R e il Wosose

i nhi bi t or wimamakikontam ingrtidilneecorooty|used instbel attenahi as, forlegarhplevater or
" phar maceuf.j c -2 la X I 1l ch e,

w thi ¢ he hEdelVenic CRARNE §pak} and SbBkichbulh BT cchol Mot

cont act wi al¢phohetiryl sarthonatef cthyl #agtatealprhziyloalerhoh hienmil benvdoateoptopylede e
toxicity, bkt pkl [ : [ K&+

[ 0166] Phar ér}gcdéh?’? cb%ﬁls}?éa%g%&%cgm%g@ggﬁtﬁ%n%rg ’gm\{/?gﬁ ﬁﬁ%\}\ﬁ  CortopEeedy, ¢

For exanpl Zourginut/coBpagamnclivat casigasodispameilshetwerdl detrahydadudptyh bl e
salts in i o ' [ : , .o -

ncor por at o ok Ryl AR MM G} oGl oGRERT sort Al aninrdyd ot

of the corperigrgdnest difyangs, thewssitcomposifienseie alsedsdudeadjveuniisf suohmas wetting

suitable | HehaahaIRYe A SpEndifil Bend) W 0ASRTe, FRNBHRL Gd Bhefuming agents.

phar maceutically accep abl'e, "nontoxTc acid stare s

of an ani nEO&FBLp f or ndtieoiebln Praperalians. donexampls siekledsjchiplileoghtmisioc

aci d, hydr Qbrands sa&icilsioRNRaP Bemrﬁm%cﬂ_accawsﬁ%{o' tfe ﬁ;gd“@h &PQS-HEE&}LW Ic

acid or with organic acids such as acetic acid, oxalic aci d mal el c
dispersing or wetting agents and suspending agents. The sterile injectable preparation

may also be a sterile injectable solution, suspension or emulsion in a nontoxic
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dosage form may also comprise buffering agents.
[o185] Solid compositions of a similar type may also be employed as fillers
in soft and hard-filled gelatin capsules using such excipients as lactose or milk sugar as
well as high molecular weight polyethylene glycols and the like. The solid dosage forms
of tablets, dragees, capsules, pills, and granules can be prepared with coatings and shells
such as enteric coatings and other coatings well known in the pharmaceutical
formulating art. They may optionally contain opacifying agents and can alsobeofa
composition that they release the active ingredient(s) only, or preferentially, in a certain
part of the intestinal tract, optionally, in a delayed manner. Examples of embedding
compositions that can be used include polymeric substances and waxes. Solid
compositions of a similar type may also be employed as fillers in soft and hard-filled
gelatin capsules using such excipients as lactose or milk sugar as well as high molecular
weight polethylene glycols and the like.
[0186] The active compounds can also be in micro-encapsulated form with
one or more excipients as noted above. The solid dosage forms of 1ablets, dragees,
capsules, pills, and granules can be prepared with coatings and shells such as enteric
coatings, release controlling coatings and other coatings well known in the
pharmaceutical formulating art. In such solid dosage forms the active compound may be
admixed with at least one inert diluent such as sucrose, lactose or starch. Such dosage
forms may also comprise, as is normal practice, additional substances other than inert
diluents, e.g., tableting lubricants and other tableting aids such a magnesium stearate and

microcrystalline cellulose. In the case of capsules, tablets and pills, the dosage forms



511); 1.9 (m 111) DVMSO-d6; 12.3 (hr s, 111); 8.8 (m 111); 8.7
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sprays, mhala ts or patches. The. active component is admixed under sterile conditions

with a pharmaceutically acceptable carrier and any needed preservatives or buffers as
may be required. Ophthalmic formulation, ear drops, and eye drops are also .
contemplated as being within the scope of this invention. Additionally, the present
invention contemplates the use of transdermal patches, which have the added advantage
of providing controlled delivery of a compound to the body. Such dosage forms can be
made by dissolving or dispensing the compound in the proper medium. Absorption
enhancers can also be used to increase the flux of the compound across the skin. The rate
can be controlled by either providing a rate controlling membrane or by dispersing the
compound in a polymer matrix or gel.

[o1s88] The compounds of the invention are preferably formulated in dosage
unit form for ease of administration and uniformity of dosage. The expression "dosage
unit form" as used herein refers to a physically discrete unit of agent appropriate for the
patient to be treated. It will be understood, however, that the total daily usage of the
compounds and compositions of the present invention will be decided by the attending
physician within the scope of sound medical judgment. The specific effective dose level
Yor any particular patient or organism will depend upon a variety of factors includin g the
disorder being treated and the severity of the disorder; the activity of the specific

- compound employed; the specific composition employed; the age, body weight, general
health, sex and diet of the patient; the time of administration, route of administration, and
rate of excretion of the specific compound employed; the duration of the treatment: drugs
used in combination or coincidental with the specific compound employed, and like
factors well known in the medical arts.

[0189] The amount of the compounds of the present invention that may be

combined with the carrier materials to produce a composition in a single dosage form



18 427.20 1.90 DVBO d6: 13.0 ppm (bs, 111), 9.0 (t, 111), 8.7 (s,
111), 8.6 (s, 111), 8.4 (s, 111), 8.2 (d, 111), 6.8 (bs, 1H), 4.8 (t,
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prevent a particular disease, or condition, are known as "appropriate for the disease, or
condition, being treated".

[o1i91] For example, chemotherapeutic agents or other anti-proliferative
agents may be combined with the compounds of this invention to treat proliferative
diseases and cancer. Examples of known chemotherapeutic agents include, but are not
limited to, Gleevec™, adriamycin, dexamethasone, vincristine, cyclophosphamide,
fluorouracil, topotecan, taxol, interferons, and platinum derivatives.

[0192] Other examples of agents the inhibitors of this invention may also be
combined with include, without limitation: treatments for Alzheimer's Disease such as
Aricept® and Excelon®; treatments for Parkinson's Disease such as L-DOPA/carbidopa,
entacapone, ropinrole, pramipexole, bromocriptine, pergolide, trihexephendyl, and
amantadine; agents for treating Multiple Sclerosis (MS) such as beta interferon (e.g.,
Avonex® and Rebif® ) Copaxone®, and mitoxantrone; treatmenis for asthma such as
albuterol and Singulair®; agents for treating schizophrenia such as zyprexa, risperdal,
seroquel, and haloperidol; anti-inflammatory agents such as corticosteroids, TINF
blockers, IL-1 RA, azathioprine, cyclophosphamide, and sulfasalazine;
immunomodulatory and immunosuppressive agents such as cyclosporin, tacrolimus,
rapamycin, mycophenolate mofetil, interferons, corticosteroids, cyclophopharmide,
azathioprine, and sulfasalazine; neurotrophic factors such as acetylcholinesterase
inhibitors, MAQ inhibitors, interferons, anti-convulsants, ion channel blockers, riluzole,
and anti-Parkingonian agents; agents for treating cardiovascular disease such as beta-
blockers, ACE inhibitors, diuretics, nitrates, calcium channel blockers, and statins;
agents for treating liver disease such as corticosteroids, chc;lestyramine, interferons, and

anti-viral agents; agents for treating blood disorders such as corticosteroids, anti-



1H NMR (CD30D, 500 MHz): 1.53-2.05 (m 611), 2.45- 25 43920 200 2.53
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Uses of the Compounds and Compositions

[0194] In one embodiment, the invention provides a method of inhibiting
JAK kinase activity in a patient, comprising administering to said patient a compound or
composition of the invention.

[01985] In another embodiment, the invention comprises a method of treating
or lessening the severity of a JAK-mediated condition or disease in a patient. The term
“JAK-mediated disease”, as used herein means any disease or other deleterious condition
in which a JAK family kinase, in particular JAK2 or JAK3, is known to play arole. In a
further embodiment, the invention comprises a method of treating a JAK3-mediated
disease. Such conditions include, without limitation, immune responses such as allergic
or type I hypersensitivity reactions, asthma, autoimmune diseases such as transplant
rejection, graft versus host disease, rheumatoid arthritis, amyotrophic lateral sclerosis,
and multiple sclerosis, neurodegenerative disorders such as familial amyotrophic lateral
sclerosis (FALS), as well as in solid and hematologic malignancies such as leukemias
and lymphomas.

[0196] In another embodiment, the invention provides a method of treating or
lessening the severity of a disease of condition selected from a proiiferative disorder, a
cardiac disorder, a neurodegenerative disorder, an autoimmune disorder, a condition
associated with organ transplant, an inflammatory disorder, an immune disorder or an
immunologically mediated disorder, comprising administering to said patient a
compound or composition of the invention.

[0197] In a further embodiment, the method comprises the additional step of
administering to said patient an additional therapeutic agent selected from a

chemotherapeutic or anti-proliferative agent, an anti-inflammatory agent, an
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3.41-3.34 g\%erge%]s“)twigoz rg'faégonls astﬁ\ma diabetes, Alzheimer’s disease, Huntington’s disease,
Parkinson’s disease, AIDS-associated dementia, amyotrophic lateral sclerosis (ALS, Lou
Gehrig’s disease), multiple sclerosis (MS), schizophrenia, cardiomyocyte hypertrophy,
reperfusion/ischemia, stroke, baldness, transplant rejection, graft versus host disease,
rheumatoid arthritis, amyotrophic lateral sclerosis, and mu]tip]é sclerosis, and solid and
hematologic malignancies such as leukemias and lymphomas. In a further embodiment,
said disease or disorder is asthma. In another embodiment, said disease or disorder is
transplant rejection. In another embediment, said disease or disorder is rheumatoid
arthritis. )
[01992] In another embodiment, a compound or composition of this invention
may be used to treat a myeloproliferative disorder. In one embodiment, the
myeloproliferative disorder is polycythemia vera, essential thrombocythemia, or chronic
idiopathic myelofibrosis. In ancther embodiment, the myeloproliferative disorder is
myeloid metaplasia with myelofibrosis, chronic myeloid leukemia (CML), chronic
myelomonocytic leukemia, chronic eosinophilic leukemia, hypereosinophilic syndrome,
systematic mast cell disease, atypical CML or juvenile myelomonocytic leukemia.
[0200] In another embodiment, the invention provides for the use of 2
compound of formulae I, 1A, IB, IT or I to treat a JAK-mediated disease. In a further
embodiment, the invention provides for the use of said compound to treat any of the
diseases discussed above. In another embodiment, the invention provides for the use of a
compound of formulae I, 1A, IB, IT or I for the manufacture of a medicament for
treating a JAX-mediated disease. in a further embodiment, the invention provides for the
use of said compound for the manufacture of a medicament for treating any of the

diseases discussed above.
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biological sample is useful for a variety of purposes that are known to one of skill in the

art. Examples of such purposes include, but are not limited to, blood transfusion, organ-
transplantation, biological specimen storage, and biological assays,

[0204] In certain embodiments of the present invention an “effective amount”
of the compound or phanmnaceutically acceptable composition is that amount effective for
treating or lessening the severity of one or more of the aforementioned disorders. The
compounds and compositions, according to the method of the present invention, may be
administered using any amount and any route of administration effective for treating or
lessening the severity of the disorder or disease. The exact amount required will vary
from subject to subject, depending on the species, age, and general condition of the
subject, the severity of the infection, the particular agent, its mode of administration, and
the like.

[02051] In an alternate embodiment, the methods of this invention comprise
the additional step of separately administering to said patient an additional therapeutic
agent. When these additional therapeutic agents are administered separately they may be
administered to the patient prior to, sequentially with or following administration of the
compositions of this invention. '

[0206] The compouncfs of this invention or pharmaceutical compositions
thereof may also be used for coating an implantable medical device, such as prostheses,
artificial valves, vascular grafts, stents and catheters. Vascular stents, for example, have
been used to overcome restenosis (re-narrowing of the vessel wall after injury).
However, patients using stents or other irnplantable devices risk clot formation or platelet

activation. These unwanted effects may be prevented or mitigated by pre-coating the



(CD30D) 1.75 (s, 611), 3.85 (m 211), 6.75 (d, 111), 8.05 (d, 111),
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311) H NVR (500 Mz, Methanol-d4) 8.76 (d, J = 2.3 Hz, I|H), 50 457

10 . 2. 70 8.48 (t, | = 6.2 Hz, 111), 8.31 -8.29 (m 311), 3.82 (m
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(m 2H), 1.88 (m 411) 51 471.10 3.07 DVBO- d6; 13.0 (s, 111);
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(br s, 1H) 108071(s, 11BujtalleSoftigs hid)he fnéral f3pat3For26F chak@ iMpRatabha

2h); 8.3 (d,..113);: .6. 7 (\n 2. 95-3. 74 , (m .
411); 1.7 ﬁ%‘f‘c"éf% d"@ﬁr‘%‘é’.‘ M@gs %%g%séé%l%gf% @i 5’3?4’#«%!-1'3@“7‘5“("&,‘@5-
111); 8.3 fumty@ddl)y, biBcddnpatibleipolyér) matdridls Such 4sm hydidgel palyRier, (i n,
4H); 1.6 (s,,.31 . DVBO-d6: 12 85 (In 111); ,8. 111), 8.5 (s,
111 b, 4. PUygIciylosa pasaprplepiong s eyssherigivtolpojackc . fylehs
3. 95-3. 7 ( minyHdck)are, and thixlibre§ thereofl The cdatihgé Snay Dpiionall yDEOHEE coVer3A by a
(m 111); 8..70. (s, 1 > 8.35 (m_111); 8 28 56.469.10 2 0 in, .
11): 4. 755\{1%%%f%)c;oa§gl)iam(%s?h &’E’)E’o][)?_aé@“ % 1poglf%y?en§ _ggﬁo], pgoéphohplds or
combinations thereof to impart controlled release characteristics in the composition.
Implantable devices coated with a compound of this invention are another embodiment
of the present invention. The compounds may also be coated on implantable medical
devices, such as beads, or co-formulated with a polymer or other molecule, to provide a
"drug depot”, thus permitting the drug to be released over a longer time period than

administration of an aqueous solution of the drug.

Methodology for Synthesis and Characterization of Compounds

[0208] The compounds of this invention may be prepared in general by
methods known to those skilled in the art for analogous compounds or by those methods
depicted in the Examples below. See, e.g., the examples described in WO 2005/095400,
which is herein incorporated by reference in its entirety.

[0209] All references provided in the Examples are herein incorporated by
reference. As used herein, al-I abbreviations, symbols and conventions are consistent
with those used in the contemporary scientific literature. See, e.g., Janet S. Dodd, ed.,
The ACS Style Guide: A Manual for Authors and Editors, 2nd Ed., Washington, D.C.:

American Chemical Society, 1997, herein incorporated in its entirety by reference.

EXAMPLES
Example 1: Preparation of Compounds of the Invention

General Synthetic Scheme



(in, 413)  DMVBO-d6: 8.80 (in, 211): 8.55 (s, 1h): 8.28 (in, 211):
4.80 57 497.10 2.70 (m 111); 4.24 (m 2H):; 3.80 (m 411); 2.20 (m
111) 1. 90wo 206708452311 ) ; 1.20 (t, 211) H NVR (500 Mo/ id¥B&AB122s

9 (bs, I111),79.00 (s, 111), 8.6& (s, 111), 8.63 (s, 111), 8.41
(d J = 2.0 H, 113), 8.16(d, 58 441.10 2.00 f = 6.2 Hz, I11), 6.80
(s, 113), 4.81 (s, 111), 4.11 -4.06 (m 111), 3.87 (n, 211), 2.00

(s, 111), 1.66 (s, 111), 1.27 - 1.21  (m 111), 0.98 (d, .1= 6.4
Hz, 311), 0.92 (t, J = 7.2 Hz, 311) H NVR (500 MHz, DMB046) 12.40

(s, 111), 8 80 (t, I = 6.3 Hz, 1H), 8.71 (d, .1= 24 Hz, 1H), 8.34
(d, 5 = 2.8 Hz, 59 459 10 3.10 111), 8 29 (s 111), 8.27 (d, 111),
7.58 (d, J = q,z Hz, 4.57 (4 1ro 3.98
(m 111), 3ladl. EQ SPEIEL ) »%53 "i@‘égwc@o
(n, 113), 1.é§ (HORY/ © F & 96 (aiM%HR%A o (tH 811) H
NVR (500 MHz, DVEO. d6) 13 ‘6"'(bs 11&) 8 98 (,@IM) 8 66 (s,
111), 8.62 (s, 111), 8.4kd, S = 451 60 441.10

2.00 1 = 6.3 Hz, 113), 6.84 (s, 111) 4 90 (s 3111) 4.08 -4.07 (in,
111), 3.88 (m 211), %ﬁ%ﬁ'_ .08 (m 113), 1.50 (t, 3- = 6.9 Hz,

111), 1.27 (m 113), (d, DMEIH‘O!ﬁaaeoJ'iz 311), NOY 2y( (ﬂ, J = 7. 5 WO
2007/ 084557PCT/ U52003/ 01225 “H, N~ PECF811) 61
459.10 3.10 . HWRUS e, 5 12 38 1H% 8.76 (t, J = 6.3
Hz, 111), 8.70 (d, J'=19. HD, 8.28 (m 4.2 Hz, 311), 8.28
(s, 111), 7.36 (d, J & 5. HB ’jﬂ?n14ﬂ72 (t, 11-1),es4. 02 - 3.85 (m
211), 2.05 (g, J = 6.8 rz QTN S~ 49 (m 111), 1.27 - 1.21 (m
111), 0.99 (d, S = 6.8 Hz, 311) ﬁ & (t, J = 7.4 H, 31) 62

R
= A
Y X e H
=\ O - o)
Ny 7 oNH Ny / 6c
BbCFs
Step 1

[0210] To a stirred solution of Boc-valine (1; R) is Me; 3.8 g, 6.02 mol),
EDC (4.63 g, 0.024 mol), HOBt (4.0 g, 0.026 mol), DIEA (10.5 mL, 0.06 mol) in 100
mL of DCM is added trifluoroethylamine HCI (2.92 g, 0.022 mol). The reaction mixture
is stirred for 16 h. It is concentrated to dryness and redissolved in FtOAc, washed

Step 3

successively with 0.5N HCI, saturated aqueous solution of NaHCO;3 and brine. The
organic layer is dried (Na;SQ4) and concentrated in vacuo to give 5.4g (98%) of 2as a
white solid.

Step 2

[o211} Compound 2 (5.32 g, 0.0197 mol) is deprotected with a 1:1 mixture of
DCM/TFA at 1t for 45 min. Concentration to dryness gives the intermediate amine that
is used directly for the next step. A mixture of 5-fluoro-2,4-dichloropyrimidine (3; R is
F; 3.28 g, 0.0197 mol), the crude amine TFA salt (5.25 g, 0.0197 mol) and DIEA (10.27
mL, 0.059 mol) are stirred in isopropanol at 1t for 16 h. The reaction mixture is
concentrated ir vacuoe and redissolved in EtOAc, washed successively with 0.5N HCI,
saturated aqueous solution of NaHCOj; and brine. The organic layer is dried (Na;SQyg)
and concentrated in vacuo to give a crude oil that is subjected to chromatography (50%
EtOAc / 50% hexanes) to yield the desired compound 4.



441.10 2.00 H NMR (500 MHz, DVBO-d6) 13.01 (s, 111), 9.05 (s, 1H),
8.78 (s, 111), 8.64 (s, 111), 8.42 (d, J:20Hz HA 8.16 (d, J =
6.4 Hz, |HyoRofkdss, 111), 4.89 (d, J = 8.0 Hz, IH), 4ndussodr@n m
1H), 3.82 - 3.85 (m 111), 1.08(s, 91d9 63 459.10 3.30 H NVR (50

MHz, DMBO-d6) 12.41 (s, I11), 8.85 (t, | = 6.3 Hz, 111), 874(d 3=
2.4 Hz, 111), 8.31 (d, 111), 8.29 (s, 211), 6.86 (d, | = 7.8 Hz,
111), 4.77 (d, J = 8.8 Hz, 111), 4.09 4 02 (m I111), 3.88 - 3.82 (m

111), 1.08 (s, 911) 64 429.10 2.39 1H NVR (CD30D, 500 Mz):
2.45-2.52 (m 111), 2.91- 3.00 (m 111), 3.89-4.14 (m 2H), 4.50-4.61
(m 211), 5.25- 5.30 (m 111), 8.23-8.30 (m 311), 8.63 (s, 111) 65
373.40 1. 9GP0 d6: 12.9 (br s, 111); 8.7 (s, 113); 8 6 (s, IN); 8.4

(m 111}, 2o 1y ¢ Bddepfhe dbbe . grshact g st inat 1605 5o

H NVR (500 ngmnnmas nakg 0. csrsmnoxd, PA(Ph;B), (0 hiz, 0.0033 mnfolYdhd(sddiudd) ,

75 (5, 3t bomald s oy gl o Tt sy g
1)

(m 2Hipyte?. T r(emuoamtcﬁré’ ls4ﬁ]93r&0thiieu&ﬁ alSNBpd8 of dificDgdl Withs30%

111y [ S hepend Rt @agpvios dilr opceigon o thaen, ke cide

d,
H) 225 ( rintetndddjatel that 8 u9&A directi§ Tanth6Rext5Gps0 3. 83 1H NMWR (CD30D 500

3 6 4,05 (82011) 4 abte GUESEtybs aREh e 5T dpf Mhonane g oo

111), 8.11uB.aof ro(mnn rﬂétﬁt)xld&r&ﬁeﬁaﬂﬂ 2698 waslaiie®.9THE Yea8onlmb@urk ki YR at

111). 6. 8009 oo alapRetbogbi St b b, b gt o

(CD30D, 50@itMged andpafiddchy ©¥drye piRisé BPLCYN0{GO MECHK) watkr 680.6%, de)m

(. ary 712yl ested oot dosmlloms 0y 3 4.4 30 ?#3'7?'1?,8

4. 53- 4.1P216M 311) ,CEmpdungs aﬂfo(rmmaeasm)apdﬁc%yaaeq&q(md ﬁhi:)ana]ﬁg&ﬂ:

(o Thn) ey SbrtfPiad ftind Foabeits Bafingiangs) pobipoul drolid3 b

6.73 (s, lHaygéngdliBod sadEby sulBii8@ing rers-bdty) 2-(3,2@8trifordelfylcarbadidy(lm

111), 1.70 (S.r311). 1 1 VO

200)7/ 084559®f%%6ﬁ88%%32‘%%‘39m 2 SRV FFommia §5mpYgg

74 429.10 tegally bavRadeINOsubBLILL R BO-08Y] 2:@2. B3 t(ifisorobthy)carbAmBgl)fiopan-2-

111 8. 65 111), 8.39 (d, J = 1.8 Hz, 111), 8.17
)I = 4. §{°§&ba']“%)f5”§°é§‘g%’% r 1)11) 5.38 (s, 111), 4.74 (s? I H),

421(5 114), 4.04 -3.80 (m 211), 1.21 (d, J = 5.7 Hz, 3H) 75

423.00 1.80 H NMVR (500 MHz, DMBO d6) 12.95 (bs, 111), 9.07 (s, 111),

8.63 (s, 111), 8.60 (s, 111), 8.40 (d, 3= 2.1 Hz, 114), 8.20 (s,

111), 6. 75Exemplei2) AnalygigakBesults| ), 4. 05 - 3.83 (m 211), 2.98 (t, |

TR R vl W A T

111), 8. 4ohgwd Chromazoa:amrzc mpss| ypecteal Plgta, @ported ay massplys Ho@b (VELH)) 49) |

T 23 (o o ebmind relsisoshieh) bbb b SRRt eapir i et e s

(s, 311), Dvestiop, wcf(em campgundgugibers inFalas 4 151aa)d 6 gorzekpBNdb® then, 411)

78 518. 40
Ga1y 7 oo oyl aSiCied PRk B Fboll i sesndeyYoy Empiiioels il drif et
(CD30D, 5oWvanpphperfgrnaghyt | 311), 1.67-1.74 (m 211), 3.18-4.90 (m

1111), 6. 8fqje@0 On, 111), 8.24-8.59 (m 411) 80 540.50 2.12 111 NMER
(CD30D, 500 MHZz)- 0.97 (d, 611), 1.91-2,01 (n, 111), 3.18-4.90 (m

8.
6.
2.
Il
(

2

1111), 6. &homd#) MtH111) RF 2408 59 (n, 411) 81 BMMRS0 1 61 111 NMR

(CD30D, 300 MHz): 2.08 (s, 311)[PMSQgi641D7 (s, 180)75.7 (&, 3H);7R.68(s( bFD); 8.25
1H), 8.24-8.59 (m42001)| 82. 58 [¢®, 2H); 8.2 (m, 1H); 4.8 (d, 1H); 4.0-3.8 (m, 4H); 2.3 (m,
1E); 2.05-1.9 (m, 3H)

2 442.90 2.20 _DMSO-d6: 12.4 (brs, 1H); 8.7 (dd, 1H); 8.65 (s, 1¥); 8.25




1.82 11-INMR (CD30D, 500 MHz): 2.93 (s, 311), 3.18-4.97 (m 911),

(7.hoo-7. ﬂli‘ﬁn’ 1H), 8.26-8.56 (n, 411) 83 441.20 1.50 DVBO d6: 12.85

rs, 0 ok, 0.3117); 8.9 (s, 0.714); 8.7 (m

8.65-8,5 (in, 1.711): 8 4-8.25 (m 2Hg 6.75 (m 0. (711)9(:%.%27)007/00”“
0.3H:4.9 (m 0.711): 4.7 (n, 0.311); 4.5 (n, 111); 4.05-3.5 (n,

511); 2.05 (n, 111) 84 473.10 2.20 DVMBO-d6: 12.35 (hr s, IH); 8.7 (s,
111); 8.35-8.1 (m 411); 6.4 (m 111); 4.7 (dd, 111); 4.0 (n, 211);
3.8 (n, 2H); 3.15 (In, 111); 2.25 (m 1H; 2.0 (m 314) 85 . 459.10
2.00 DVsO-d6: 12.3 (hr s, 111); 8.8 (s, 111); 8.7 (n, 111); 8.3 (in,
211); 8.15 (m 111); 4.85 (m 111); 4.45 (m 111); 4.05- 3.7 (m
511); 1. [ Hopd AL T3P JIS®P 2{30 11 NVR (500 VAANMRVGO) 12.63 (s,
111), 8.87 -"8.86 (Dbs, [T1I], 8-@@&),82&)1}155435(&811&140-0s(ﬁi,lm) 2.3,
gd,lSJ(= 4.8 Hz,| 111), %.39(q, 'ma 3051 d), 3.95 - 3.81 (m 211),

.18 (s, [ SH— 5. *EDAOBTL I 693 Wy 2P, .15 VRSO0
it 3238 (4‘30\9% 890- 31}@58@81@, 11, 5. $c30T, 8,85 @19

) Nracaauviop T =277, . F ;

23.86 (nf 231) é@ ¥ % -4 C}éD ]gggm(m 285_159 5 (t] 111-1)37?:@9
2007/ 084557PCT/ usf’ % 401252 7% & vaso b) -
§(3m2512-1)’ 8- ;)u 4T” ) ?‘ﬂ%@—(—r & - 0% C 303 S

. m . m D ; ;
gNyfR.(d(isoo]“ ) 12.%? (5 E)l‘g%’é =6.3 %}” ﬁ%’,

: =20 I8 o‘%'b%fw 86§ﬂ*s4& 2R o, .70
1D, B B0 60 D g7t 1o gblh) Eg gq m H& H:i%% m,2H)°* 19431 @
_18'48?d(m 1)} %. d, “3°= z;{% 5 44 2’

- 6t SIS0 e smsm TE; '§"§5(qu 520
Mz, DMBO) 2-984&03191) .dl%-B n%/{? '61 49 11({?500
211),(8.42 d, tH) 8.38 (d, 1K 43 B 89(m
3. 14 (i n—3tr—2—5t—=4—42—m
6.7 Hz, Bll) ng).g;;b(s,l 1),B Od %ﬂg lmss%“ﬁfﬁ;g%?m
HD, 8.28|91°459|40°7. 95 ' “(d' 1 % @ 4.5 (s, 811),

3. %5 (m rEy pe9—{m Ly, mo.ms:fz?s@rg,rm,ks?s(ﬁ,ms.m,wmﬁ@
) (CEBCN) 45730 | 220  lm, 2H); 8.2 (m, 1H): 4.3 (m, 1H); 4.05-3.8 (m, 4H); 2.25
(m, 1HD; 2.1 (m, 1H); 1.7 (m, 18D); 1.15 (m, 3H)
DMSO-d6: 12.35 (br s, LH); 8.8 (m, 1H0); 8.65 (s, 1H); 8.25
10 459.30 1.80  |(m, 2ED; 8.15 (m, 1H); 4.6 (m, LED); 4.3 (m, 1H); 4.05 (m,
1H); 3.9-3.8 (m, 3H); 1.95 (m, 2H)
IDMSO-d6: 12.35 (br s, 15); 8.95 (m, 1H); 8.7 (s, 1H); 8.3
11 45530 | 210 lm,2H); 8.2 (m, 1H); 4.9 (m, 1H); 4.1-3.9 (m, 4H); 1.8-1.6
(m, 2H): 0.75 (m, 1H); 0.4 (m, 1ED
DMSO-d6: 12.3 (br s, LH); 8.7 (s, 1H); 8.6 (t, 15); 8.25
12 | 45930 170 |(m, 2ED); 8.15 (m, 1H); 4.75 (m, 1H); 4.4 (m, 1E); 4.05-
3.65 (m, SED; 1.9 (m, 1K)
DMSO-d6: 12.3 (br s, 1H); 8.8 (mn, 1H); 8.7 (s, 1H); 8.3
13 45930 1,70 |(m, 2H); 8.2 (m, 1H); 4.8 (m, 1H); 4.45 (m, 1H); 4.05-3.65
(m, 4H); 2.25 (m, 1H);1.9 (m, 1H)
DMSO-d6: 12.9 (brs, 1H); 8.9 {(m, 1H); 8.6 (m, 2H); 8.4
14 425.00 170 (s, 1H); 8.35 (m, 1HD); 6.7 (m, 1H); 4.9 (m, 1H); 4.1-3.9 (m,
: ) PH); 3.8 (m, 1H); 3.65 (m, 1H); 2.4 (m, 1H); 2.15-1.95 (m,
3H)
15 461.30 2.10
IDMSO-d6: 12.9 (br s, 1H); 8.85 (m, 1H); 8.6 (m, 2H); 8.35
16 425.00 170 (s, 1H); 8.3 (m, 1H); 6.7 (m, 1H); 4.9 (m, 1H); 4.1-3.9 (m,
’ : PH); 3.75 (m, 1H); 3.6 {m, 1H); 2.4 (m, 1H); 2.15-1.95 (m,
BH)
17 46130 | 2.20
DMSO d6: 13.0 ppm (bs, 1H), 9.0 (1, 1), 8.7 (s, 1H), 8.6
18 | 42720 | 190 o 'itny 8.4 (s, 1H), 8.2 (d, 1ED, 6.8 (bs, 1HD), 4.8 (t, 1ED,




10.69 (s, 111), 8.70 (d, 1H), 8.48 (s, 1H), 8.41 (d, 111), 8.28 92
445.40 2.70 (d. 1H), 7 34 (s, IH), 7.23 (m 11-1), 3.75-4.2 (m

2611), 2. 200 sophdBuss?t) . 1.72 (s, 311), 0.93 (t, 311) (Cf@’ﬁbgzouwouma
DVBO- d6: 12.3 (br s, 111) 8.85 (s, 13l): 8.65 (s, 1H): 8.3 93 487 30
2.10 (m 211); 8.15 (s, 111): 4.75 (dd, 111); 4.25 (m 1H); 4.05-3.8
(m 411); 3.6-3.45 (m 311); 2.0 (m 113); 1.1 (dd, 311) 94 499.40
220 DVBO-d6: 12.3 (br s, 111): 9.1-8.3 (m 511): 6.75 (m 95
469.40 1.90 0.7H); 6.2 (m 0.311): 4.85 (in, 0.711): 4.6 (m 0.313);
4.3 (m 111); 4 1-35 (m 711); 2.1 (m 1H); 1.1 (dd, 3H) 96 481.40
200 DVBO- d6: 12.6 (m 111); 8.82 (m 0.511): 8.75 (s, 0.511); 97

426.10 2.|¢mPd $2 (AH1IL) ; R 58] (s, 0.511); 8.48 NIMRJ.J.J.) 8. 387 (M

0.511);: &.35 (m 0.5ID0T 8.22 (i @& 383 b,@H)‘l
3.60 (m |411): 2.25 (n,[111); 1919@1( ﬁ;’gﬁ)ﬂm & nbsefz?ﬂlo(d

111); 8.95°(s, ¢.5I1); [B- 70 (M oM M(B{,M 965 '8.7 (s,

0.511); $.4Qg(0 g 2 v » 84
NVR. %50@ M%g( 315\71511&%06) 1%%7 (é%i’)&léj} 68@1 ,Ag?df§ 639 0%6

(n, 311) 861 {n, III); 839 (g) @066412‘ (155L § ﬁ)TB”’I 33
8.20 (d, |J 307.1 HgoolH) . Hog8 § '
(m 211), 214 2%5720(1n, 12|6i|)9(7 zﬁd 22 ‘é ﬁ)’)g 1H)39 3;
0.88 (t, [ =75 Fz; 341y H ; - 23
8.68 (d, (|l 31 |23k, 1klyo 8(r6,13 7.8 d,:H%), & 11 2)9( 19 mZTH),
(m 211)f 100 1.8 (m, LHD), L6 (m, 1ED, 1.0 (d, 35, 09(d 38)

DMSQ d6: 8.7 ppm (t, 1H), 8.6 (s, 1), 8.4 (s, 1H), 8.35 (s,
1H), 8.3 (s, 1H), 7.9 (d, 1ED), 4.7 (1, 15D, 4.0 (m, 2E5), 3.9

22| 47320 340 3w, 1.9 (m, 1H), 1.8 (m, 1H), 1.7 (m, 15D, 1.0 (d, 35D,

0.9 (d, 3H)

DMSO d6: 124 (bs, 1H), 8.8 (, 15, 8.7 (s, 14), 8.3 (5,

23 | 43100 | 250 |L),8.25 (dd, 2HD), 7.7 (bs, 1ED), 4.5 (q, 1ED), 3.84.0 (m,

PH), 1.9 (q, 2ED), 1.0 (t, 3H)

MSO d6: 12.9 ppm (bs, LED), 9.0 (¢, 28D, 8.65 (5, 15), 8.6

24 | 41300 | 1.80 s, 1H), 8.4 (s, LH), 8.1 (d, 1H), 6.7 (bs, 15D, 4.7 m, 15D,

| 3.8-4.2 (m, 2F), 1.9 (m, 2HD), 1.0 (£, 3H)

TH NMR (CD30D, 500 MHz): 1.53-2.05 (m, 65, 2.45-

2.53 (m, 1H), 3.46-3.59 (m, 1H), 3.83-4.32 (m, 3H), 7.06

(s, br., 1H), 8.18 (d, 1H), 8.38 (d, 1H), 8.42 (s, 1H), 8.83 (s,

br., IH)

1H NMR (CD30D, 500 MHZ): 1.57-2.03 (m, 6H), 3.37-

D.44 (m, 1H), 3.50-3.57 (m, 1H), 3.90-4.0 (m, 251, 4.49-

4,57 (m, 1H), 5.38 (s, br., 1ED, 8.26 (s, 11, 8.28 (d. 1H),

8.31 (d, 1H), 8.60 (4. 1)

(CD30D) 1.3 (m, 25D, 1.5 (on, 2500, 3.9 (m, 251), 8.25 (o,

3H), 8.6 (t, 1H), 8.8 (d,1E)

DMSO d6: 13.0 ppm (bs, 1H), 9.0 (s, TH), 8.7 (s, 15D, 5.6
(s, 1HD), 8.4 (s, 1E), 8.2 (d, 1H), 6.7 (s, 1H), 4.9 (d, 11D,

281 4920 | 190 Bg 41 tm, 36D, 1.9 (q, 1ED, 1.6 (g, 17D, 0.9 (bs, 1HD), 0.5

(m, 2H), 0.2 (m, 2H)

IDMSO d6: 12.4 ppm (bs, 15D, 8.8 (&, 150), 8.7 (5, 1H), 8.3
(s, 16, 8.25 (m, 2HD), 7.8 (bs, LE), 4.7 (q, 1H), 3.8-4.0 (m,

29 | ST10 | 280 BEn 10 (m, 1ED, 1.6 (m, LH), 0.9 (m, 1), 0.4 (o, 25,

0.2 (m, 25D)

DMSO d6: 12.9 ppm (b5, 15, 9.0 (s, 160), 8.7 (s, 15D), 8.6

30 | 45910 | 190 s, 1H), 8.4 (s, LHD), 8.2 (d, 1E), 6.7 (s, 1E), 4.9 (s, 1FD),

3.9-4.1 (m, 2H), 2.5-2.7 (m, 2ED), 2.1 (m, 3H), 2.0 (s, 35D

[DMSO d6: 12.4 ppm (bs, 1H), 8.8 (t, 1H), 8.7 (s, 1H), 8.3

31 | 477.10 | 270 s, 2H), 8.25 (s, 1E), 7.9 (s, 1H), 4.8 (q, 1H), 3.8-4.0 (m,

DH), 2.5-2.7 (m, 2H), 2.2 (rn, 25D, 2.1 (s, 3FD)

25 439.20 2.00

26 457.10 3.20

27 429,30 2.30

32 458.10 1.90 (d4-methanol) 8.71 (s, 1H), 8.24 (d, 1H), 8.20 (s, 1H), 8.15




445.10 2.70 8.11 (s, 111), 7.53 (s, 111), 3.85 - 3.72 On, 2H), 2.19 -
2.15  (in, 113), 1.99 - 1.95 (m IN), 1.55 (s, 3H), 0.81 (t, J =
7.5 I—|Z,W%12{b),7/(ﬂgQ§57473 21 2.55 DVBO-d6: 12.3 (br s, 111perBsBodihizs
|||); .7 (s, 111): 8.3 (m 211); 8.15(n, I11); 8.75 (m 111): 4.
(m 1] ), 4.1-3.75 WD 2007/ 084557PCT/ U52007/ 001225 76 Cnpd # M+H RT
“(m 11); 3.45 (m 411): 2.0 (in, 111) DVBO- d6: 12.3 (br s,
111) 8.8 (s, 110; 8.7 (s, I11): 8.3 On, 102 487.23 2.70 213); 8 15
(m 111): 4.75 (n, 111); 4.2 (n, IH: 4.05-4.75  (m 410; 3.5 (m
311): 2.0 (n, 111): 1.1 (dd, 310 103 455.10 1.70 104 500.10 1.90
DVSO-d6: 12.35 (hr s, 113); 8.85 (s, HI); 8.65 (s, IH; 8.3 105 9. 49
10 190 3 : A5, T 5. 15 (d.
3 )M+§_PPL(ﬁ}I‘ll1bU(m T 5 R T11) (
n); 4. gt %0), A3 (113 rszatm4ﬁ@ MMUMSS(;%MH)
.0 (in, 1H) 106 455. 1p 1.70 31_-, o 5115199 &3 (d, 111),
(d, 113)—6-22 w i DTS 4. ‘éfh‘d 3J-72ttH (1%, s2R1Y, 1H), 822, mmm
6.38 (d, ?é 9, Hosg 1“2403- . $35 11?194 95370, 3 1),
210, 1.87 (5. 11} t L 1EW8 1359% 4 139
395540 177 16011 11& E *“,lH)i : : ;
111), 8.[12 1104 .9 _ :
5.86 (s, 1?%), ﬁé?ﬁg 3}'0‘& [%g i?z %]%3@ s 1Y,
(dd, 6H)—ESP 77
210 208 5.0 (m, TH); 8.7 (m, 3H); 8.3 (
DMSO d6 12.5 (bs, 1H); 8.0 (m, : 8.7 (m, : 8.3 (m,
36 | 46910 | 230 |ipn g (s, TH); 4.0-3.5 (m, 4); 2.3 (m, 1H); 2.0 (m, 3H)
15 NMR (CD30D, 500 MHz): 2.42-2.52 (m, 1H), 2.80-
.93 (m, 1K), 3.89-4.14 (m, 2H), 4.27-4.37 (m, 25), 5.09-
37 4110 4 200 Le e 1HD, 7.34 (d, 1H), 8.18 (d, 1ED, 8.30 (s, 1H), 8.50
(s, 1TD), 8.66 (s, 1H)
1H NMR (CD30D, 500 MEZ): 3.46-3.69 (m, 2H), 3.85-
4.04 (m, 3ED, 4.13-4.52 (m, 3HD), 4.83-4.90 (m, 1H), 6.47
38 | 45930 | 290 |3 yeny'7.44 (g, 1FD), 8.00 (d, 1H), 8.14 (d, 1H), 8.27-8.35
(m, 25, 8.68 (s, 1H)
(d4-methanol) 8.74 (d, 1H), 8.42 (d, 1H), 8.25 (s, 1H), 8.23
30 | 45810 | 1.80 |(d, 1H), 5.62 (brs, 1H), 4.62 (d, 1H), 4.04-3.95 (m, 35,
.66 (ddd, 1), 3.46 (dd, 1H), 3.41-3.34 (m, 2H)
d4-methanol) 8.72 (d, 1Y), 8.28 (d, 1K), 8.22 (s, 1H), 8.21
40 | 44010 | 140 Ed, 15D, 6.65 (d, 1H), 5.26 (br s, 1H), 4.10-2.84 (m, 8H)
(a4-methanol) 8.72 & 8.70 (2d, 1H), 8.31 & 8.27 (2d, 1H),
41 | 52500 | 270  [8.21(d, 1H), 8.18 & 8.14 (25, 1H), 7.35, 7.24 (2d, 1H),
5.36 (br s, 15D, 4.51-3.52 (m, 10 H)
. (a4-methanol) 8.73 & 8.70 (2d, 1H), 8.36 & 8.33 (24, 1H),
42 | 50810 | 1.80  B8.25(s, 1), 8.22 (d, 1H), 6.73, 6.61 (2d, 1H), 5.50, 5.22 (2
br s, 1H), 4.51-3.51 (m, 10 H)
DMSO d6: 13.0 ppm (bs, LH), 9.0 (5, 1H), 8.6 (d, 2H), 8.4
43 | 42710 | 190 |G, 1), 82 (d, 1HD), 6.7 (s, LFD, 4.8 {5, 1HD), 3.8-4.2 (m,
BED, 1.9 (m, 2ED), 1.4-1.5 (m, 2ED, 0.9 (1, 35D
DMSO d6: 12.4 ppm (s, 15D, 8.8 (3, 15), 8.7 (s, 1), 8.3
44 | 41510 | 270 m, 36D, 7.8 (bs, 1HD), 4.6 (q, 1ED), 3.8-4.0 (m, 25), 1.8 (m,
D). 1.3-1.5 (m, 2H), 0.9 (1, 3H)
DMSO-d6: 12.45 (s, 1H): 8.65 (s, 1H); 8.5 (m, 1H); 8.3 (m,
45 425.10 220 [2H); 8.2 (m, 1H); 5.9 (t, 1H); 4.8 (d, 1H); 4.0 (m, 1H); 3.85
(m, 15D); 3.6-3.4 (m, 2H); 2.25 (m, 1H); 2.0 (m, 3EH)
DMSO 1.9 (m, ZH), 2.3 (q, 20, 2.75 (bq, 2H), 3.8 (m,
46 | 44310 | 250 D), 8(d, 1H),8.15 (overlap bt, bs, 2H), 8.25 (s, 1H), 8.3
(@, 15D, 8.7 (s, 1HD), 12.3 (bs, 1H)
DMSO-d6: 13.0 (br s, 1H); 8.7-8.6 (m, 3H); 84 (mﬁ)lH);
8.3 (m, 1H); 6.75 (d, 0.7H); 6.3 (d, 0.3H); 5.9 (1, LH); 4.9
47 | 40710 | L6013 6 71); 4.65 (0.3H); 4.05-3.6 (m, 2ED); 2.35 (m, 1H);
.05 (m, 3E).




DMVBO-d6: 12.65 On,

1)

8.95 (s,

111 414.10

0.5H);,8.72 (n, 0.511);

250 8.70 (in, 0.510; 8.50 (in, IH: 8.48 (m 0.510; 8.40 On, 0.510;
8.30 (m |ifio 208yad8sstm 0.513); 8.03 (m 0.513); 4.45  pérszhdRizes
3.80 (n, 211): 1.75 (m 213); 1.00 (my 311) DVBO- d6: 12.68 (n,
IH; 8.98 (s, 0.513); 8.68 (s, 0.5H); 112 440 10 170 8.58 (s, 0.5H);
8.48 (s, 0.511): 8.43 (s, 0.51); 8.35-8.15 (m 3.511): 3.75 (m
210:; 2.15 (m 213): 2.02 (n, 211): 1.65 (m 411) DVBO- d6: 12. 55
(n, 111): 8.95 (n, 0.511): 8.68 (m 0.511): 8.62 (n, 0.511): 8.56
(in, 0.510; 8.52 (m 0.513): 8.45 (m 113 426.10 2.60 0.511): 8.40
(n, 0.511): 8.35 On, 113): 8.22(0.511);: 8.16 (in, MX 3.80 (n,
211); 2. VCo{pd # 11M+H2.]40 R®, J11); 2.25 (m 48R 1.88 (n, 21I)
DVSO-d6: { 12,5 (bs Iw; (qeCD3OD) ;1.5 e 061))B.88 1y, 2H),37%7 & 105,8.83(d,
1.80 (n, {218 b. 834, IJI)% ﬁ@)m(dﬁm)lw@tmﬁl(sﬁl(b:h% 8 (s, 1H)
1.15 (t,[313) 15 540. 10 2.10 Pmm@m ﬁH}J&tSS 8.3 : 8.25
1) ; 8.50%8, 23??)?); 8.132 116 496.11D; 8.08 G 2;1';5 Q;éfﬂ ﬁy
On, 113)| 4B0- 3f 4540|1020 ﬂH)1§5( gﬁlg % 3H)
522.20 1] 90 DVBO df:  12. 35§ (,ﬁ,mﬁ) ’
113); 8.8 1I9 4p9.30 T.|70 (n, 4 .Nm&tsg@ I dnoz . 1H),
(m 111)f 4,05-8. 7 (m 411) k48 {63t 15, 831 @293(25)311) 382(m,2H),
: 331 (qn, Methanol-d4), 2.55 - 2.53 (m, 2H), 2.27 - 2.24
(m, 2HD), 1.88 (m, 4FT)
51 47110 | 3.07
DMSO-d6: 13.0 (s, 1H); 8.75-8.6 (m, 2H); 8.4 (m, 1H). 8.3
(m, 1ED); 8.2 (m, 1H); 6.75 (d, 0.7H) 6.35 (d, 0.3H); 4.85
52 | 37120 | 150 (d,0.7H); 4.55 (d, 0.3ED; 3.8-3.6 (m, 2H); 3.2-3.0 (m, 2H);
2.35 (m, 1H); 2.05 (m, 3H); 1.05 (dd, 0.7H); 0.95 (dd,
2.3H)
DMSO-d6: 12.85 (brs, LH); 8.7 (s, 1H); 8.5 (s, 1H); 8.4-
53 | 43920 | 180 [835(m,2h); 8.3 (d, 1H); 6.7 (m, 1h); 3.95-3.7 (m, 4H):
2.15 (m, 4H); 1.7 (s, 3H)
DMSO-d6: 12.25 (br s, 1H); 8.7 (s, 1H); 8.3 (m, 3H); 8.0
M | 4680 | 295 o 1H); 40-3.7 (m, 4H); 2.05 (m, AFD: 1.6 (s, 3H)
DMSO0-d6: 12.85 (brs, 1H); 8.7 (s, 1H); 8.5 (s, 1H); 8.4~
55 | 43920 | 1.80 [8.35(m, 2h); 8.3 (d, 1H); 6.7 (m, 1h); 3.95-3.7 (m, 4HD):
2.15 (m, 4H); 1.7 (s, 3H)
DMSO-d6: 9.30 (m, 1H); 8.70 (s, 1H); 8.35 (m, 1H): 8.28
56 | 46910 | 200 |(m, 2KD; 4.75 (m, LH); 3.40 (m, 2H); 2.25 (m, 2E); 2.00
(m, 4H)
DMSO-d6: 8.80 (m, 2E); 8.55 (s, 1h); 8.28 (m, 25); 4.80
57 | 49710 | 270 |am, 1H); 4.24 (m, 2H); 3.80 (m, 45); 2.20 (m, 1H): 1.90
(m, 23H); 1.20 (t, 2H)
H NMR (500 MHz, DMSO-d6) 12.9 (bs, LHD), 9.00 (s, 15D,
8.66 (s, 1), 8.63 (s, 1H), 841 (d, § = 2.0 Hz, 1H), 8.16 (d,
58 | 44110 | 200 [f=6.2Hz, 1H), 6.80 (s, 1H), 4.81 (s, 1H), 4.11 - 4.06 (m,
1H), 3.87 (m, 2H), 2.00 (s, 1H), 1.66 (s, 1H), 1.27 - 1.21
(mn, LH), 0.98 (d, J = 6.4 Hz, 3H), 0.92 (t, = 7.2 Kz, 3H)
H NMR (500 MHz, DMSO-d6) 12.40 (s, 15, 8.80 (1, J =
6.3 Hz, 1H), 8.71 (d, T = 2.4 Hz, 1H), 8.34 (d, T = 2.8 Hz,
1H), 8.29 (s, LH), 8.27 (d, 1K), 7.58 (d, J = 6.2 Hz, 1ED),
39145910 | 310 L Y = 8.0 Fi, 1H), 4.04 - 3.98 (m, 1H), 3.29 - 3.83
(m, 1H), 2.05 - 1.99 {m, 1H), 1.65 - 1.60 (m, 1H), 1.33 .
1.23 (m, 15, 0.96 (d, 3ED, 0.88 (t, 35)
H NMR (500 MHz, DMSO-d6) 13.0 (bs, 1H), 8.98 (s, 15D,
8.66 (s, 1H), 8.62 (s, 1), 841 (d, I = 1.9 Hz, 1H), 8.17 (d,
60 | 441.10 | 200 [f=6.3Hz, 1H), 6.84 (s, 1H), 4.90 (s, 1H), 4.08 - 4.07 (m,
1H), 3.88 (m, 2H), 2.11 ~ 2.08 (m, 1H), 1.50 (t, J = 6.9 Hz,
1H), 1.27 (m, 1K), 1.00 (4, ] = 6.9 Hz, 3H), 0.92 (9,7 = 7.5




120 441.40 1.70 DVBO-d6: 12.9 (br s, IH; 9.05 (m 0.313); 8.9 (n,
0.711); WD 2007/ 084557PCT/ US2007/ 001225 77 Cnpd # M+H RT NI VIR
8.7-8.5 (MyokhdYsedrd-8.25 (M 2H); 6.75 (m 0.7H); 6. 24 52907,?01,@
4.95 (in, 0.711); 4.7 (m 0.311); 4.5;4n, 111); 4.05-3.5 411

2.4 (m 111); 2.05 (m 111) 10.1 (s, 111), 8.89 (s, 111), 8.29 (m
3H), 7.27 (s, 111), 6.51 121 425.00 2.03 (d, 111), 3.88 (m 211),
3.30 (s, 611), 1.86 (m 111), 1.57 (m 111), 1.43 (m 111), 1.19 (m
111) ( CD3CN) 122 461.30 2.40 123 443.30 1.90 124 487.40 2.20
125 479.40 2.30 126 443.30 1.90 H NVR (500 MHz, MeOD) 8.79 (d, J
= 23 Hz, 111), 8.51  (t, J = 6.4 Hz, 111), 8.48 (s, 111), 8.35 (d,
| = 2.3 HCmpd ¥Y, M2A -] 43817 L. 8% 8.06 (d, J = RMRZ, III), 6.73

(d, J = 4-2"Hz, JTI1), 3} 87 - B (T, ZH 256 - z.bz(n 2T1Y,
e i R
%iii,(§3q?(%377ﬁ ﬁzﬁl%?%il%& Loo? Fidd. lﬁ”%% ey g%hg:;z%%
2.40 131 377.30 1.67 (&, 3 = 7.4 Iz, 3ED)

H NMR (500 MHz, DMSO-d6) 13.01 (5, 15D, 9.05 (s, 11D,
278 (s, 1H), 8.64 (s, 1H), 8.42 (d, J = 2.0 Hz, 1H), 8.16 (d,
I = 6.4 Hz, 1H), 6.91 (s, 1H), 4.89 (d, J = 8.0 Hz, 1H), 4.15
[ 4.07 (m, 11D, 3.82 - 3.85 (m, 1HD), 1.08 (s, OF]) .
IF NMR (500 MBz, DMSO-d6) 12,41 (5, 1H), 8.85 (LT =
6.3 Hz, 1H), 8.74 (4, I = 2.4 Hz, 1), 8.31 (d, 1HD, 8.29 (s,
PH), 6.86 (d, ¥ = 7.8 Hz, 15D, 4.77 (d, J = 8.8 Fiz, 1H), 4.09
. 4.02 (m, 1H), 3.88 - 3.82 (m, 1H), 1.08 (s, 9K
TH NMR (CD30D, 500 MEz): 2.45-2.52 (m, 1H), 2.91-
64 | 429.10 | 239 B.00(m, 1H), 3.89-4.14 (m, 2H), 4.50-4.61 (m, ZHT), 5.25-
5.30 (m, LH), 8.23-8.30 (m. 3H), 8.63 (s, 1K)
DMSO-d6: 12.9 (br s, 1H); 8.7 (s, 1ED); 8.6 (s, 1H); 8.4 (s,
65 | 37340 | 1.90 |1FD); 8.3 (s, 1H): 8.15 (m, 1H); 6.8 (s, 1H); 4.6 (s, 1ED: 3.1
m, 1H); 2.7 (m, 1H); 2.25 (m, 1H); 1.1-0.95 (m, 9H)
H NMR (500 MHz, Methanol-d4) 8.73 (4, J = 2.0 Hz, 15,
8 46 (s, 1H), 8.40 (s, LH), 8.35 (d, J = 2.1 Hz, 1H), 8.10 (d.
I =7.2 Hz, 1H), 6.75 (d, J = 7.2 Hz, 1H), 3.85 (m, 2H),
3.01 - 2.97 (m, 2H), 2.44 - 2.39 (m, 2H), 2.16 (m, 2H)
DMSO-d6: 13.0 (br s, 1H): 8.75 (m, 1ED; 8.65 (5. 1H); 6.6
(s, IH); 8.4 (s, 1h); 8.15 (d, 1H); 6.8 (m, 1h); 6.05 (t, LED;

67 | 40920 | 180 | g 1ED): 3.75.3.5 (m, 2H); 2.25 (m, 1ED; 1.1-0.95 G,
OH)
TH NMR (CD30D, 500 MEZ): 1.68-2.00 (m, 610), 2.26-
>33 (m, 1H), 3.49-3.58 (m, 1H), 3.84-4.02 (m, 2H), 4.45-
.55 (m, 150, 5.36-5.42 (m, 1H), 6.71 (d, 1HD), 8.11-8.39
(m, 4H), 8.86-8.92 (rn, 150)
15 NMR (CD30D, 500 MEz): 338435 (m, 108D, 4.67
69 | 497.80 | 179 |d, 1H), 5.19-5.54 (m, 15), 6.80-7.07 (m, 1H), 8.23-8.80
(m, 4H)
_ 1H NMR (CD30D, 500 MEZ): 1.29 (d, 6H), 3.43-4.30 (m,
70 | 525.80 | 208 [7H),4.68 (d, 1H), 4.86-4.94 (m, LH), 5.44 (s, br., 1H), 7.01
(s, br., 1), 8.23-8.58 (m, 4E)
1H NMR (CD30D, 500 MEz): 3.40-4.30 (m, 750), 4.55-
71 | 523.80 | 2.05 [.74 (m, 3H), 5.19-5.54 (m, 3H), 5.92-6.0L (m, LH), 6.98
(s, br., L1H), 8.24-8.57 (m, 4H)
10.5 (s, 1H), 8.74 (d, 1¥), 8.39 G, 1HD), 8.35 (4, 1H), 8.28
7 | asoso | 200 |(@1H),7.20 (m, 1H), 6.73 (5, 1H), 4.5-4.8 (5, 6K, 3.98

: 99 \m, 1H), 3.68 (m, 1H), 2.32 (m, 1H), 1.70 (s, 3H), 1.08 (dd,
6H) (CD3CN)

62 441.10 2.00

63 459.10 3.30

66 425.10 2.20

68 456.60 3.83




4.85 (m_0.811);

8. 75-8. 2

4.95 (n,

2007/ 084

500 MHz, MeOD) 8.70 (d, J = 2.2 Hz, 111), 8.48 (s, 111),
= 2.3 H, H, 812 (d, | = 7.2 H, 111), 7.59 (d, | =
2HwDaof@akEV P-TSOH), 7.37 (d, | = 132 441WD 1 @§U§mgwﬁ@n5
eqU|v p- TsOH) 6.76 (d, | = 742 Hz, 111), 4.41 (d, J =
22 (d, | = 9.5 Hz, 111), 4.07 - 4.04 (m 211), 3.88 -
211), .88 - 2.82 On, 111), 2.52 - 2.43 (n, 111), 2.43
0.7 equiv p-TsOH), 0.00  (TMB) 133 443.30 2.86 134 441.16
. DVMBO d6: 12.8 (hr s, 111); 9.05-8.85 (n, 111); 8.8-8.4 (n,
135 455.10 1.80 211): 8.35 (n, 211); 6.75 (m 0.811): 6.2 (m 0.211):
4.6 (n, 0.211); 4.2 (n, 111); 4.0 (m 111): 3.9-3.6
Sd 13 7SI R Z[(m ITT) DVBO- dyprIZ. O (br s, TI11),;
, 728 (5 P 1o 455. 10 J.BUUBJ.J.)' 845 (n, U 21T
08t 275 (0. 21 500 -dﬂ 1L295 B39 s,
 1311): 243 (m L11) 5% éf' ) (b ém% (
145 Aqdd, %&%ﬁb 137 683 P05 8 %% (s% 3%63474(&
Ul 4 TR0 e 4§¥5 5_@p75h
12 (s, A1) 2.2 (m i) %
=6t — - —8- 4 07
557PCT/{US2007/ 01225 78-enpa-te M F ‘., 31309 (‘?gfa (S
114),| 3.86-3]8 (in, B (ol 2 4(1§ I8 50 gy Spekse)
; Y WL \ 2 S 10 g
IN, 8.4 (m 210, 8 1% s 5 3 @O g 96521’ 792
17581 (|5 42920) | 1406027 L1y, & B0, 861 G,1H), 8 yE.2 2
L (js42210) i (am 15D, 6.91 (5, 1ED), 5.25 (bs, 1HD), 475 (5, 1H), 4.21
(s, 1H), 4.04 - 3.88 (m, 2E), 1.22 (d, J = 6.2 Hz, 3H)
‘ - TEH NMR (CD30D, 500 MHz): 2.08 (s, 3H), 3.18-4.97 (m,
77| 48240 | 169 Lin 687708 (m, 1HD), 8.24-8.59 (m, 4H)
1H NMR (CD30D, 500 MUz): 2.93 (s, 3H), 3.18-4.97 (m,
78 | 51840 | 183 lypyy 5 60-7.10 (m, 1H), 8.26-8.56 (m, 4K)
1H NMR (CD30D, 500 MEz): 0.98 (t, 3H), 1.67-1.74 (m,
70 | 52650 | 200 RED,3.18-4.90 (m, 11H), 6.86-7.00 (m, 1H), 8.24-8.59 (m,
i)
1H NMR (CD30D, 500 MHz): 0.97 (d, 65, 1.91-2.01 (m,
80 | 54050 | 2.12 [IHD, 3.18-4.90 (m, ! 1ED), 6.86-7.00 (m, 1H), 8.24-8.59 (m,
4E)
11 NMR (CD30D, 500 MEz): 2.08 (s, 3H), 3.18-4.97 (m,
81 | 48250 | 161 g ¢ 27.7.08 (m, LH), 8.24-8.59 (m, 4H)
1H NMR (CD30D, 500 MERZ): 2.93 (s, 3H), 3.18-4.97 (m,
82 | 51840 | 182 \ppyy 700-7.10 (m, 15D, 8.26-8.56 (mn, 4H)
DMSO-d6: 12.85 (br 5, 1H); 9.05 (s, 0.3H); 8.9 (s, 0.7H);
s | aa1o0 | 150 [B7n,03H): 86585 (m, 1.7H); 8.4-8.25 (m, 2H); 6.75
’ ’ (m, 0.7H); 6.2 (m, 0.3H);4.9 {m, 0.7H); 4.7 (m, 0.3H); 4.5
(m, 1ED); 4.05-3.5 (m, 5H); 2.65 (m, 1H)
DMSO-d6: 12.35 (brs, 1H); 8.7 (s, 1H); 8.35-8.1 (m, 4H);
84 | 47310 | 220 6.4 (m, 1H); 4.7 (dd, 1H); 4.0 (m, 2H); 3.8 (m, 2H); 3.15
(m, 1H); 2.25 (m, 1H); 2.0 (m, 3H)
DMSO-d6; 12.3 (br s, 1H); 8.8 (5, 1H); 8.7 (m, 1H); 8.3
85 459.10 200 [{m, 2H); 8.15 (m, 1H); 4.85 (m, 1H); 4.45 (m, 1H); 4.05-
3.7 (m, 5H); 1.9 (m, 1H)
H NMR (500 MHz, DMSO) 12.63 (s, 15D, 8.87 - 8.86 (bs,
15D, 8.61 (m, 2H), 835 - 8.31 (m, 2H), 7.25 (d, T = 4.8 Hz
86 | 413.20 | 230 hin' 539(q T=7.1Hz, 1H), 3.95 - 3.81 (m, 2H), 3.18 (s,
RED. 143 (d, T = 6.9 Hz, 35)
I NMR (500 MHz, DMSO) 12.38 (s, 1H), 8.70 - 8.65 (m,
o7 | asro0 | 270 PE832(d,T=69Hz, 1K), 829 (dd,1=24, 2.8 Hz,

2H), 5.16 (g, =7.0 Hz, 1H), 3.95 - 3.86 (m, 2H), 3.17 (d,

=4.2 Hz, 3H), 1.46(d,J =7.0 Hz, 3H)




1.80 H NVR (500 Mz, DMBO) 12.7 (bs, 110, 8.82 (s, 11), 8.34- 8.30
(m 211), 8.16 (s, 114), 8.07 (d, J = 6.2 Hz, 110, 6.63 (d, J = 6.2
He, 1H), Swiawid, O, 210, 3.06 (s, 314), 1.56 (s, 61y cyfidaofiih 39

2.50 DMSO-d6: 12.2 (m 111); 8.60 (m74 N); 8.22 (s, 11-1); 8.18 (s
111); 8.10 (s, 111); 7.70 (m 114); 5.16 (m 110; 4.18 (m 21);
3.3(s, 2.511); 2.9 (s, 0.510; 1.35 (m 311) 142 413.10 1.80 DVBO d6:
.5 (m 111); 8.70 (m 1H); 8.30 (m 210; 8.18 (n, 211); 6 42 (m
11); 5.25 On, 111); 4.20 (n] 211); 3.30 (s, 2.51!); 2.90 (s, 0.511);
1.32 (n, 314) 143 413.10 1.84 144 377.10 1.70 145 395.10 1.74 146
428.10 2.00 147 411.10 2.00 148 497.10 2.40 149 554.00 2.20 150
498. 00 1.[REnpWHP M+HLZ| 7 R® 111); 8.92 (m 110, N&ﬂﬂ)(n1 TH),; 8. 242

On, 110; {8732 (qy 1II);[8.28 (npMIdlds: @2%%{, Q*(% s@ﬁ(mliﬁj 8.30

4.30-3.60 (g 811k00.305p (280 3ldh, ik 85X H? @o M 42

111); 8.90 (m 111); 8.55 (m 11),,;31@)42 On, 111): 8. 8.730

(m a 6.0 (M XTIy, 5 PO (N, 1§ S0 MR DMBOYHSIA (5 £,.J=6.3

152 526. 10 2.00| 153 525.00 2. Ofy, ;ﬁg Ssﬁo(dlg_zzg_ﬁz ﬁ?éﬁd s% «,
4

111); 8.4- 871 (In, 311)| 4.85 (
(in, 411); 33 On, 41}); 2. 85‘(;, 133 B 4@1 4 ¢4
DVMSO- d6: (12735 (hr 5, 14y 8.9 IﬁHﬁbﬁasG
310; 4.91(dd, 1H); 4.1-B.75 On, S 24234 (1 42
1.95 (n, [218P 138449309p 13.49 ‘ %;4&% 311[53(%%242 1
538.00 2./10 162 511.00}1.70 DI\/I Ofﬁse 8. 90 ((n, T11)°
8. 55 z9mZII) 835 (7 P10, B-Biokgmsumzssé(séwmm
(n, 811); o1 459.40 295 (& 1H),7.25 (m, 2H), 4.1-4.5 (s, 8HD, 3.95 (m, 1FD), 3.69
. Z7 {m, 1H), 2.39 (m, 1H), 1.72 (s, 3H), 1.09 (dd, 6H)

* (CD3CN)
10.69 (s, 1H), 8.70 (d, 1H), 8.48 (s, 1H), 8.41 (4, 1¥), 8.28
92 445.40 2,70 |d, 1H), 7.34 (s, 1H), 7.23 (m, 1H), 3.75-4.2 (m, 26H), 2.20

. (m, 2H), 1.72 (s, 3H), 0.93 (t, 3H) (CD3CN)
DMSO-d6: 12.3 (br s, 1H); 8.85 (s, LH); 8.65 (s, 1H); 8.3
93 487.30 2.10  [(m, 2H); 8.15 (s, LH); 4.75 (dd, 1H); 4.25 (m, 1H); 4.05-3.8
(m, 4H); 3.6-3.45 (m, 3H); 2.0 (m, 1H): 1.1 (dd, 3H)

156 532. 40 %910 [DMBD»6| 12485 Ly B 6.4
9 P A n Ll gg i

94 499.40 2.20

DMSO-d6: 12.3 (br s, 1H); 9.1-8.3 (m, 5H); 6.75 (mm,
95 469.40 1.90  D.7HD; 6.2 (m, 0.3H); 4.85 (m, 0.7H); 4.6 (m, 0.3H); 4.3
- m, 1H); 4.1-3.5 (m, 75D; 2.1 (m, 1H); 1.1 (dd, 3H)

96 481.40 2.00

DMSO-d6: 12.6 (m, 1H); 8.82 (m, 0.5H); 8.75 (s, 0.5H);
8.62 (m, 1H); 8.58 (s, 0.5H); 8.48 (m, 1H); 8.38 (m, 0.5H);
8.35 (m, 0.5E); 8.22 (m, 0.5H): 4.65-4.55 (m, 1H); 3.80-
3.60 (m, 4H); 2.25 (m, LH); 1.90 (m, 3H)

DMS0-d5: 12.6 (m, 1H); 8.95 (s, 0.5H); 8.70 (m, 0.5H);
98 414.10 2.52 .50 (m, 0.5H); 8.40 (0.5H); 8.20 (m, 2.0H); 8.10-7.90 (m,
1H)

H NMR (500 MHz, DMSO-d6) 13.07 (s, 1K), 9.17 (s, 15D,
8.69 - 8.66 (m, 3H), 8.61 (m, 1), 8.39 (4, ¥ = 2.2 Hz, 1H),
99 427.10 1.80  [8.20 (d, J=7.1 Hz, 1H), 6.78 (d, J = 6.9 Hz, 1H), 3.83 -
3.78 (m, 2H), 2.14 - 2.07 (m, 1H), 2.01 - 1.94 (m, 1H), 1.61
(s, 3HD), 0.88 (t,J = 7.5 Hz, 3D

H NMR (500 MHz, DMSO-d6) 12.36 (s, 1H), 8.68 (d, J =
2.4 Hz, 1H), 8.41 (t, ] = 6.4 Hz, 1H), 8.30 - 8.27 (m, 2H),
100 | 445.10 2.70  [8.11 (s, 1HD), 7.53 (s, 1HD), 3.85-3.72 (m, 2H), 2.19 - 2.15
(m, 1H), 1.99 - 1.95 (m, 1H), 1.55 (s, 3H), 0.81 (1, T= 7.5
Lz, 3H)

DMSO-d6: 12.3 (br s, LH); 8.8 (s, 1H); 8.7 (s, 16); 8.3 (m,
H); 8.15 (m, 1H); 8.75 (m, 1H); 4.15 (m, 1H); 4.1-3.75

97 426.10 2.51 .

101 473.21 2.55




WD 2007/ 084557PCT/ US2007/ 001225 79 Cnpd # MtrH RT NI VIR 2.62 (s,
611) 163 525.00 1.80 164 560.00 2.20 165 508.00 1.80 DVSO- d6:
12.8 (br swoldthinsdss95-8. 65 (m 111); 8.65-8.45 166 443. PEr/dsHbrdoMas
211); 8.4-8.25 (m 211); 6.75 (m 0.73l); 6.25 (m 0.311); 5.5 (d,
111); 5.05 (m 0.711); 4.85 (m 0.311); 4.2-3.7 (m 411); 2.8-2.55
(m1H); 2.5-2.35 (m 111) DVSO- d6: 12.75 (br s, 111); 9.0 (m
111); 8.65-8.3 (m 40); 167 460.90 1.80 6.7 (m 113); 5.15 (in, 111);
4.2 (m 211); 4.0 (m 10); 3.85 (m 111); 3.2 (m IH; 2.6 (m
111) DMSO- d6: 12.8 (br s, 10); 9.2-8.9 (m 111); 8.7-8.45 (m 168
443.00 1.60 20); 84.8.3 (m 211); 6.75 (m 0.70); 6.25 (m 0.311);

5.55 (d, {Xnpd &]O NiwH O] /1RE_ 4[]8 On, 0.30); 4.2- NMR(mM 411); 2.0-

2.7 (m IfIT); 2J3-2.1 (m 10)  j(mDMIR3HE (rnd, 20052.09m, 183); 8. 7 (S,
111); 8.3 (m 20); 8.25/(m 169 olds: 312200 .8Qs,(100; 8. 7@, .158; 9.3 (m,

3

¥ 132, ;
(m TH; 13.982 (M 48103 | 3. 876 n, pinh8.18 (ADIHDTW. 750, 120952 (A, 13);14)05-4.75
2.25 (m JIH); 240 (m 301); 1. 4|, 46503.208)3E0 205, TeD3Li dd, 35
DVBSO- d6: 153 (Br 48513 I[L) ;1% 7-8.6 (n, Z2II); 8.4 (n, IITIJ; 8.3 (m
10); 8. 197 (Wea 13T)p0.%0 7| (010§ /)7 6.3 (d, 0.3H); 4785 (d, 0. 711);
z21. g gg} 3I )H) _ 4.2u5 -53. g (13) -Aé) 65@&%%%})1?'?5 (%t{f)éf 1?%&5’(&1%3.%(% gtﬁs.s
- Lol , o & OO HR BHS (nd, 199):15.9 (W1H); 5.3 8, 11; 15 @,
111); 0.7 (452 )-“59-10 250 HH); 4.8 (m, 18); 4.3 (m, 1H); 4.05 (m, 2H); 4.0-3.8 (m,

5H); 2.0 (m, 1H)

106 455.10 1.70

10.07 (s, 1H), 8.83 (d, 1H), 8.26 (d, 1H), 8.22 (d, 1H), 8.13
(d, 1), 7.20 (m, 1H), 6.38 (d, 1H), 6.00 (s, 1H), 3.88 (m,
LH), 3.77 {m, 1H), 1.95 (m, 2H), 1.57 (s, 3H), 0.91 (1, 3H)
(CD3CN) ,

107 427.40 1.80

108 359.40 1.65

109 395.40 1.77

10.01 (s, 1H), 8.71 (d. 1H), 8.23 (d, 1H), 8.17 (d, 1), 8.12
110 441.40 1.91  {(d, 1H), 7.16 (m, 1H), 6.40 (d, 1H), 5.86 (s, 1H), 3.97 (m,
1H), 3.61 (m, 1H), 1,53 (s, 3H), 1.02 (dd, 6H) (CD3CN)

DMSO-d6: 12.65 (m, 1H); 8.95 (s, 0.5H);,8.72 (m, 0.5H);
8.70 (in, 0.5H); 8.50 (m, 1H); 8.48 (m, 0.5H}); 8.40 {m,
0.5H); 8.30 (m, 1H); 8.28 (m, 0.5H); 8.03 (m, 0.5H); 4.45
(m, 1H); 3.80 (m, ZH); 1.75 (m, 2H); 1.00 (m, 3H)

111 414.10 2.50

DMSO-d6: 12,68 (m, 1H); 8.98 (s, 0.5H); 8.68 (s, 0.5H);
8.58 (s, 0.5H); 8.48 (s, 0.5H); 8.43 (s, 0.5H); 8.35-8.15 (m,
3.5H); 3.75 (m, 2H); 2.15 (m, 2H); 2.02 (m, 2H); 1.65 (m,
A

112 440,10 2,70

DMSO-d6: 12.55 (m, 1H); 8.95 (m, 0.5H); 8.68 {m, 0.5H);
8.62 (m, 0.5H); 8.56 (m, 0.5H); 8.52 (m, 0.5H); 8.45 (m,
113 426.10 2.60  0.5H); 8.40 (m, 0.5H); 8.35 (m, 1H); 8.22 (0.5H); 8.16 (m,
1H); 3.80 (m, 2H); 2.70 (m, 1H); 2.40 {m, 1H); 2.25 (m,
RH); 1.88 (m, 2H)

DMSO-d6: 12.5 (bs, 1H); 8.95 (bs, 1H); 8.50 (m, 2H); 8.32
114 512.10 1.80  [(m, 2H); 6.80 (m, 1H); 4.50 (m, 1H); 4.00-3.40 (m, 10H);
1.15 (t, 3H)

115 540.10 2.10

‘ DMSQ-d6: 12.6 (m, 1H); 8.95 (m, 1H); 8.50 (m, 2H); 8.32
116 496.10 1.70  ¥m, ZH); 6.80 (m, 1H); 4.50 (m, 1H); 4.00-3.40 (m, 10):
1.15 (t, 3H)

117 508.10 1.70
118 522.20 1.90

DMSO-d6: 12.35 (brs, 1H); 8.8 (m, 1H); 8.65 (s, 1H); 8.3
119 459.30 1.70  (m, 2H); 8.15 (m, 1H); 4.8 (m, 1H); 4.4 (m, 1H); 4.05-3.7
(m, 4H); 2.3 (m, 1H); 1.95 (m, 1H)

120 441.40 1.70 [DMSO-dé: 12.9 (br s, 1H); 9.05 (m, 0.3H); 8.9 (m, 0.7H);




DMSO-d6: 12.95 (br s, 10); 8.7 (s, lii); 8.6 (s, 111); 8.4 (s, 171

387.40 2.00 111); 8.3 (s, 111): 8.15 (m 113);: 6.8 (s, 111); 4.65 (s,
111); 3.2 WwB20bidshss73-0 (m 11-1); 2.25 (n, 111); 1.45 feudsbddiorzes
1.1-0.95  (n, 613); 0.85 (n, 30). 77 DVMBO-d6: 12.35 (br s, 111):

8.7 (s, 111); 8.3-8.25 (m 311); 172 457.10 2.40 8.2 (in, 111); 4.65
(d, 10); 4.0 (n, 111): 3.8 (m 1H): 3.5-3.3  (n, 211); 2.4-2.2 (n,
311): 2.0 (in, 313). DVBO-d6: 12.9 (br s, IH); 8.7-8 65 (m 211):
8.45.8. 25 (m 173 439.20 1.70 3H): 6.75 (d. 0.811): 6.3 (d, 0.211):

4.85 (d, 0.811);

4.55 (d, 0.211);

4.05-3.55 (m 411): 2.4-2.25 (m

311); 2.1-2.0 (m 3H). 174 441.40 2.00 175 373.40 114 176 427.30
1.87 Cip@ud6 MAHA 4b (RT I H|; 8.7 (s, 10); 8. NMIR 20), 8.25 (s,
177 401. 10 2.00[10); 8.15 (s, 1H)7-84.(, CH); SL4B)25 (n, 2H)G.75h; 0.36% G 2r(m,
10); 2.6 (m 111); 2.25 QBHIAPS (h, 0FH)M.7301D.3H0; 5 G0 LHRM05-3.5
0.4 (m 1H); 10.35 (M IN) .  (mDMIS06(m G0 2085 183 11) ; 8. 65 On,
675 (0 107005 16,3 (o |0 311 b 18, S8bas ara B o T sy o
. , 0.70); |6. (d, 116, 838, 0 (s4613), LH), 1.57 (m,
4.05-3.6 mlzéll) ,4252.89 . 550, 1D, 143 ko, 089160 lH})(%:DBCQﬁ (m
313); 0.7-0.2 (rh 411).] WO 2007/ 84557PCT/U82007/001225 80 Cnpd #
MrH RT NNR7122 [ 461.30 240
123 | 44330 1.90
124 | 48740 2.20
125 | 479.40 2.30
126 | 443.30 1.90
NMR (500 MHz, MeOD) 8.79 (d, I = 2.3 Hz, 1H), 8.51
(t, ] = 6.4 Hz, 1H), 8.48 (s, 1H), 8.35 (d, J =2.3 Hz, 11,
127 | 439.17 1.84 [8.06(d,T=7.2Hz, 1H), 6.73 (d, J = 7.2 Hz, 1H), 3.87 -
3.81 (m, 2H), 2.56 - 2.52 (m, 2H), 2.25 - 2.20 (m, 2H), 1.93
| 1.86 (m, 4H), 0.00 (TMS)
, H NMR (500 MHz, DMSO) 8.66 (s, 1H), 8.62 (s, 1H), 8.58
(s, 1ED), 8.38 (d, J = 2.0 Hz, 1H), 8.18 (d, ] = 7.0 Hz, 1H),
128 | 44140 | 220 oy (s, 1H), 4.09 - 3.78 (m, 2H), 2.18 - 2.16 (m, 2H), 2.10
(m, 2H), 0.77 (t, J = 7.4 Hz, 6H), 0.00 (TMS)
129 | 459.40 2.40
130 | 461.30 2.40
131 | 377.30 1.67 ,
H NMR (500 MHz, MeOD) 8.70 (d, J = 2.2 Hz, 1H), 8.48
(s, LHD, 8.36 (d, T = 2.3 Hz, H), 8.12 (d, Y = 7.2 Hz, 1H),
7.59 (d, J = 8.2 Hz, 2H %0.7 equiv p-TsOH), 7.37 (d, T =
8.0 Hz, 2H*0.7 equiv p-TsOH ), 6.76 (d, J = 7.2 Hz, 1H),
132 | 44109 | L6514 (d, T=9.6 Hz, 1H), 4.22 (d,1 = 9.5 Hz, 1H), 4.07 -
4.04 (m, 2H), 3.88 - 3.83 (m, 2H), 2.88 - 2.82 (m, 1H), 2.52
| 2.43 (m, 1H), 2.43 (s, 3H*0.7 equiv p-TsOH), 0.00
(IMS)
133 | 443.30 2.86
134 | 441.16 1.50
IDMSO-d6: 12.8 (br s, 1H); 9.05-8.85 (m, 1H); 8.8-8.4 (m,
135 455.10 1.80 2H); 8.35 (m, 2H); 6.75 (m, 0.8H); 6.2 {m, 0.2H); 4.85 (m,
. : 0.8H); 4.6 (m, 0.2H); 4.2 (m, 1H); 4.0 (m, 1H); 3.9-3.6 (m,
3H); 3.3 (s, 3H), 2.2 (m, 1H)
DMSO-d6: 12.9 (br s, 1H); 8.75-8.25 (m, SH); 6.75 {(m,
136 | 455.10 1.80  |0.8H): 8.45 (m, 0.2H); 4.95 (m, 0.8H); 4.75 (m, 0.2H); 4.2
(m, 1H); 4.}-3.7 (m, 4H); 3.2 (s, 3H); 2.3 (m, 1H)
DMSO-d6: 12.35 (br s, LH); 8.65 (m, 1H); 8.45 (dd, 1H);
8.25 (m, 2H); 8.15 (m, 1H); 4.8 (d, YFD; 4.1 (m, LH); 4.0
137 | 47310 ) 200 o ey 3.0 (m, 1H); 3.85 (m, 2H); 3.2 (s, 3H); 2.2 (m,
1H)
138 | 397.00 1.74 | (500 MHz, CD30D) 8.57 (t, J=6.2 Hz, 1H), 8.50 (s, LH),




DMSO-d6: 12.95 (br s, 113); 8.7 (s, 111); 8.6 (s, 113); 8.4 (s, 179
385.40 1.90 I11); 8.35 (s, I11); 8.15 (m 113); 6.8 (s, 1H; 4.6 (s,
111); 2.7 woZtnsdddy; 2.25 (m 111); 1.05-0.95 (m 611)pcRuSbodomiazs
2H) ; 0.45 (m 213). 180 371.40 1.6%% Table 5 Cmpd # M+rH RT NMWVR
181 473.1 1.9 182 415.1 1.8 (500 MHz, DVBO) 12.22 (s, 111y,
8.42'(dd, J = 2.8, 9.9 Hz, 111), 8.37 (t, | = 6.4 Hz, 111), 8.26-
8.25 (m 211), 8.10 . (d, J = 2.5 Hz, IH, 3.78- 3.71 (m 211),
1.57 (s, 611), 0.00 (TVMS) 183 361.1 1.6 (500 MHz, DMBO) 12.27 (s,
111), 8.47 (dd, 1 = 2.8, 9.8 11z, 111), 8.25 (d, J = 3.0 Hz,
211), 8.19 (d, J = 2.2 Hz, 111), 7.75 (t, J = 5.6 Hz, 111), 7.56
(bs, 11)1 Cmpd MR I (MRT 1T), 1.56 (s al ) NMr/7 (8, T =7.1
Hz, 311)[~ 000 [CTVE) 184 379 Tigladal »06 HPMBQB?JIQ SiHﬂ?@S(d J=
8.45 (dd, J = 2.8, 9.8|He, 1|7123i-lz ﬁiﬁé'f((ﬁ)]:éﬂzlnz s(rilxlﬁ-b}? 1.74
8.05 (t,AH), 7.7 (bs, 111), trvg} 1, under water) 3
211), 1.[6ts—8tt 090 (n 114.1)28
(s, 111)} 4 ) : 3.68 -
211), 3. 19%?, Jq'g'sﬁ% Hz?'g?n;’?éiﬁj‘ngz ﬂééj(:}&ﬁg és(ﬁfz}ﬂm*iﬂs“?hé’g
bs, 111y—5—7ittt—t+—F+ 48 Hr NHZDMIG
(211) 1.67 (s %11) 0400 (JW%@ ’ 6 ?f”‘*’?lﬁﬁﬁ’?ﬁ?
’ 140" | 42710 | 1.80 (m, 2H), 8,16 (s, 1H), 3.07 ( 0,
6.63 (d, I = 6.2 Hz, LH), 3.77 - 3.70 (m, 2H), 3.06 (s, 3H),
1.56 (s, 6H)
DMSO-d6: 12.2 (m, 1H); 8.60 (m, 1H); 8.22 (s, 1H); 8.18
141 431.10 250 (s, 1H); 8.10 (s, 1H); 7.70 (m, 1H); 5.16 (m, 1H); 4.18 (m,
- DH): 3.3(s, 2.5H); 2.9 (s, 0.5H); 1.35 (m, 3H)
DMSO-d6: 12.5 (m, 1H); 8.70 (m, 1H); 8.30 (m, 2H); 8.18
142 | 413.10 1.80  [m, 2H); 6.42 (m, 1H); 5.25 (m, 1H); 4.20 (m, 2H); 3.30 (s,
D_5H); 2.90 (s, 0.5H); 1.32 (m, 3H)
143 413.10 1.84 ‘
144 | 377.10 1.70
145 | 395.10 1,74
146 | 428.10 2.00
147 | 411.10 2.00
148 | 497.10 2.40
149 | 554.00 2.20
IDMSO-d6: 12.7 (m, 1H); 8.92 (m, 1H); 8.60 (m, 1H); 8.42
150 | 498.00 1.80  [(m, 1ED); 8.32 (m, 1HD; 8.28 (m, 1H); 6.80 (m, 1H); 5.20
(m, 1H); 4.30-3.60 (m, 8H); 3.55 (m, 3H)
DMSO-d6: 12.5 (m, 1H); 8.90 (m, 18); 8.55 (m, 1H); 8.42
151 512.00 190  l(m, 1H); 8.32 (m, 1E); 8.30 (m, 1H); 6.70 (m, 1H); 5.20
(m, 1¥D); 4.35-3.55 (m, 10H); 1.15 {t, 3H)
152 | 526.10 2.00 '
153 526,00 2.00
154 540.10 2.10
155 540,10 2.10
DMSO-d6: 12.35 (br s, 1H); 8.9 (m, 1H); 8.7 (s, 1H); 8.4-
156 | 532.80 3.10 8.1 (m, 3H); 4.85 (dd, 1H); 4.35-4.1 (m, 2H); 4.0-3.7 (m,
2H); 3.3 (in, 4H); 2.85 (m, 1H); 2.4 (m, 1H)
DMSO-d6: 12.35 (br s, 1H); 8.9 (m, 1H}; 8.7 (s, 1H); 8.35
157 546.90 3.20 L8.15 (m, 3H); 4.9 (dd, 1H); 4.1-3.75 (m, 4H); 3.1-2.9 (m,
SH); 2.15 (m, 1H); 1.95 (m, 2H)
158 | 493.90 1.70
159 522.00 1.90
160 | 524.00 1.90
161 538.00 2.10
IDMSO-d6: 12.8 (m, 1H); 8.90 (m, 1H); 8.55 29m, 2H);
162} 51100 | 170 k550 516 80 (m, 1HD: 5.25 (, 1H); 4.20-3.60 (m, 8H);




375.1 1.7

313);

187 361.1 2.04 188 379.1 2.21 189 343.1 2.04 190 357.1
23 191 457 2.9 (DVBO-d6) 12.35 (s, 1H); 8.7 (d, 111); 8.4-8.25 (m

4.1 (m 111); 3.95 (m 111); 3&517&551;07%%2)2,,

8wh 087/08ds571)

3.7 (m 1H);

12.9 (s,
(m 3H);

2.05 (m 411);
1H); 8.75-8.65 (m

6.7 (m 0.911);
0.911); 3.8 (m ML 2.2-2.05 (m 411): 1.75-1.6 (m 311). 193
455.1 1.8 (500 MHz, DMBO) 12.95 (s, 111), 8.71 (s, 111)., 8.59 (bd,

1.65 (& 311). 192 439 1.
1.111); 8.55 (in, 0.911); 8 45 8 15
6.1 (m 0.111);

4.15 (m 0.111); 3.95 (m

211), 8.36 (d, J = 2.2 Hz, IIl), 8.23 (d, J =6.9 Hz, II1), 6. 82
(s, 111), 3.82- 3.77 (m 411), 3.66 (t, J = 10.5 Hz, 411), 2.27
-2.20 (M Chpi# 2 IR 2]08gm PII), 0.00 (TV5)  WMIR
2007/ 084857PCI7 USZ0077 091225 BTH@M, gFVFH RT_NVR 194 439 T 1.7 (500
MHz, DVBQ) 18389 G85.08M, BsbGL m_2I1), 8. 46 (d, J = 9.6 FZ,
111), 8.3657184 1TERp o8 iéz $8p 1'|= 6.9 HZ,IT1), 6.82 (oo 11T,
3.81 -3. 7197 ATE) 7 63 (iT] 211), 223 ([ J="1072Hz;
211), 2. 1% %ﬁ? nﬁf)sog TTN‘B‘)-IQO OGS Ao 3o t8—18 E 19
528.9 166 | aa3.00 | 1eo  |ms 2D 8.4-8.25 (m, 2H); 6.75 (m,07H),625 (m, 0.3ED);
: . 5.5 (d, 1H); 5.05 (m, 0.7H); 4.85 (m, 0.3H); 4.2-3.7 (m,
4HD); 2.8-2.55 (m,1H); 2.5-2.35 (m, 1H)
DMSO-d6: 12.75 (br s, 1H); 9.0 (m, 1H): 8.65-8.3 (m, 4H);
167 460.90 1.80 6.7 (m, 1H); 5.15 (m, 1H); 4.2 (m, 2H); 4.0 (m, 1H); 3.85
(my, 1H); 3.1 (i, 1H); 2.6 (m, 1H)
DMSQ-d6: 12.8 (br 5, 1H); 9.2-8.9 (mn, 1H); 8.7-8.45 (m,
168 | 443.00 Leo PHD: 8.4-8.3 (m, 2H); 6.75 (m, 0.7HD); 6.25 (m, 0.3H); 5.55
' ) (d, 1H); 5.0 (m, 0.7H); 4.8 (m, 0.3H); 4.2-3.7 (m, 4H); 2.9-
2.7 {m, 1H); 2.3-2.1 (m, 1H)
DMSO-d6: 1245 (s, 1H); 8.7 (s, 1H); 8.3 (m, 2H); 8.25 (m,
1H); 8.0 (dd, 1H); 4.7 (m, 1H); 3.95 (m, 1H); 3.8 (m, 1H);
169 | 40300 | 220 b 65 m, 1H): 2.95 (m, LH); 2.25 (m, LED); 2.0 (m, 3H); 1.4
(m, 2HD); 0.75 (m, 3H).
DMSO-d6: 12.9 (br s, 1H); 8.7-8.6 ém, 2H); 8.4 (m, 1H);
8.3 (m, 1H); 8.15 (m, 1H); 6.7 (d, 0.7ED; 6.3 (d, 0.3H);
170 | 385.10 1.70  4.85 (d, 0.7H); 4.5 (0.3H); 4.05-3.6 (m, 2EL); 3.2-3.05 (m,
1H); 2.9 (m, 1H); 2.35 (m, 1H); 2.05 (m, 3H); 1.5-1.3 (m,
2H); 0.8 (m, 1H); 0.7 (m, 2H).
DMSO-d6: 12.95 (brs, LH); 8.7 (s, 15); 8.6 (s, 1H); 8.4 (s,
1H); 8.3 (s, 1H); 8.15 (m, 1H); 6.8 (s, 1H); 4.65 (s, 1H); 3.2,
171 | 38740 1 200 | ") ): 3.0 (m, LE): 2.25 (m, 1H); 1.45 (m, 2H); 1.1-0.95
(m, 6H); 0.85 (m, 3H).
DMSO-d6: 12.35 (br s, 1H); 8.7 (s, 1H); 8.3-8.25 (m, 3H):
172 457.10 240 8.2 (m, 1H); 4.65 (d, 1H); 4.0 (im, 1H); 3.8 (m, 1H); 3.5-3.3
(m, 2H); 2.4-2.2 (m, 3H); 2.0 (m, 3H).
DMSO-d6: 12.9 (br s, 1H); 8.7-8.65 (m, 2H); 8.45-8.25 (m,
3H); 6.75 (d, 0.8H); 6.3 (d, 0.2H); 4.85 (d, 0.8H); 4.55 (d,
173 439.20 170 (1.2H); 4.05-3.55 (m, 4H); 2.4-2.25 (mn, 3H); 2.1-2.0 (m,
3HD).
174 441.40 2.00
175 373.40 1.74
176 427.30 1.87
DMSO-d6: 12.45 (s, LH); 8.7 (s, 1H); 8.3 (m, 2H); 8.25 (s,
1H); 8.15 (s, LH); 4.6 (d, 1H); 3.9 (m, 1H); 3.8 (m, 1H); 2.6
177 | 40L.10 200 o 1H); 2.25 (m, 1H); 1.95 (m, 3H); 0.6 (m, 2H); 0.4 (m,
1H); 0.35 (m, 1H).
IDMSO-d6: 13.0 (br s, 1H); 8.65 (m, LH); 8.6 {s, 1H); 8.4
(m, 16); 8.35-8.2 (m, 2H); 6.75 (d, 0.7H); 6.3 (d, 0.3H);
178 | 38310 | 160 |y &' 0.7H); 4.5 (0.3H); 4.05-3.6 (m, 2K); 2.7-2.55 (m.
1H); 2.35 (m, 1H); 2.05 (m, 3H); 0.7-0.2 (m, 4H).




2 (DMBO-d6) 12.5 (br s, 111); 8.9 (m 111); 8.65 (m 111); 8.4-8.3
(m 311); 6.75 (m 0.511); 6.5 (m 0.511); 4.9 (m 1H); 4.1-3.7
(m 4H); 3wbRofosgssy 511); 2.2 (m 111); 1.95 (m 21ﬂ&wu§z%&m‘b@z&a
1.9 (500 MHz, MeOD) 8.91 (d, J = 2.2 s, 111), 8.72 (s, 111),
(d, J = 8.3 Hz, 111), 8.38 (d, J = 2.2 Hz, 1H), 8.03 (t, J =7.6
Hz, 2H), 7.88 (d, J. = 8.3 Hz, IH), 7.74 (t, 3 = 7.8 Hz, 111),
3.21 - 3.15 (in, 211), 1.87 (s, 611), 0.89 (t, J = 7.2 Hz, 311).
199 447.1 1.79 (500 MHz, MeOD) 8.73 (s, 111), 8.63 (d, J = 9.5 Hz,
11y, 8.57 (m 211), 8.33 (s, 111), 8.03 (m 1H), 7.89 (d, J. =
8.4 Hz, AH). 7.74 (t. | = 7.7 Hz, 111), 3.82 (m 2 H, 2.66 (s,
1.311), {88pd#] MIH |PeBR at|2.66 is unidentifNMR) 200 397.1 1.65
(500 MHz, DI\/BOdG) 12.9D (s, 1 SOQH: (2.95 {trs) LHE.866(s( $H); 8.6 (113); 8.4 (s,
8.40 (s, 11];_)9 ?55 é&’ 139 8. LE);(3135 @, 36 .841 5Hm, 1H)16.8 (s, 1ED; 4.8 (§,2H); 2.7
1H), 4. 79 52908 - 4%1 [um 1231 2)25 B, 8B(1105-0.95 (m, 68):50.6% (m, 2H);
111), 1.93 - 1.83 (m 21L1), 1.0DA6tm, 355 7.4 Hz, 311), 0.00 (TMS)
201 445 T. 715( BWRI0 1P. /B6ghr{s, I11); 9.0 (dd, 111):. 8.55 (s,
111 ; 8. 45-8.25 (m 311); 6.7 (m 1I1): 5.2 (m III); 4.2 (m
211) ; 4,05-3.7 (m 211); 3.1 (m 111); 2.6 (m 1H. 202 441 2.7
(DVBO- d6) 20leg (pr s, 111); 8.4 (d, 1H); 8.35 (dd, 1H); 8.3 (d,
111); 8. I€hpd #1108 T (RT ITI) 107N, TTT) T NJ4R® (n, TII);
3.8 (m [ TTig1 o.|/7 4181 111) 1. 1t 2.0 (1n, 4I1)7 1.©5
182 415.1 1.8 [(500 MHz, DMSO) 12.22 (s, 1H), 8.42.(dd, T =2.8, 9.9
Hz, 1H), 8.37 (t, § = 6.4 Hz, 1H), 8.26 - 8.25 (m, 2H), 8.10
(d, T =2.5 Hz, 1H), 3.78 - 3.71 (m, 2H), 1.57 (s, 650, 0.00
(TMS)
183 361.1 1.6 (3500 MFz, DMSO) 12.27 (s, 1H), 8.47 (dd, 1 =2.8, 9.8
Hz, 1H), 8.25 (d, J = 3.0 Hz, 2H), 8.19 (4, J = 2.2 Hz, 11),
7.75 (t, ¥ = 5.6 Hz, 1H), 7.56 (bs, 1H), 3.02 - 2.99 (m,
2H), 1.56 (s, 6HD, 0.77 (t, J = 7.1 Hz, 3H), 0.00 (TMS)
184 379.1 1.6  [(500 MHz, DMSO) 12.3 (s, 1H), 8.45 (dd, J= 2.8, 9.8 Hz,
1H), 8.25 (m, 2H), 8.19 (bs, 1H), 8.05 (t,1¥), 7.7 (bs, 1H),
4.2 (dt, 2H, under water), 3.2 (dg, 2H), 1.6 (s, 6H), 0.00
(IMS)
185 397.1 1.7  [(500 MHz, DMSO) 12.28 (s, 1H), 844 (dd, J=2.8, 9.9
Hz, 1H), 8.27 (d, ] = 4.4 Hz, 2H), 8.19 (t, J = 5.9 Hz, 1H),
8.15 (d, J = 2.5 Hz, 1H), 7.69 (bs, 1H), 5.7 (it, T = 48 Hz, J
= 4.3 Hz, 1H), 3.39 - 3.31 (m, 2H), 1.57 (s, 6H), 0.00
(IMS)
186 375.1 1.7
187 36L.1 2.04
188 379.1 221
189 343.1 2.04
160 357.1 2.3
191 457 29  |(DMSO-d6) 12.35 (s, 1H); 8.7 (d, 1H); 8.4-8.25 (m, 3H);
8.1 (s, 1H); 4.1 (m, 1H); 3.95 (m, 1H); 3.85 (m, 1H); 3.7
(m, 1H); 2.05 (m, 4HD); 1.65 (s, 3H).
192 439 1.7 |[(DMSO0-d6) 129 (s, 1H); 8.75-8.65 (m, 1.1H); 8.55 (m,
0.9H); 8.45-8.15 (m, 3H); 6.7 (m, 0.9H); 6.1 (m, 0.1H);
4.15 (m, 0.1H); 3.95 (i, 0.9H); 3.8 (m, 3H); 2.2-2.05 (i,
4HD); 1.75-1.6 (m, 3H).
193 455.1 1.8 [(500 MHz, DMSO) 12.95 (s, 1H), 8.71 (s, LH), 8.59 (bd,
2H), 8.36 (d, J = 2.2 Hz, 1H), 8.23 (d, J = 6.9 Hz, 1H),
6.82 (s, 1H), 3.82 - 3.77 (m, 4H), 3.66 (1, J = 10.5 Hz,
4HD, 2.27 - 2.20 (m, 2H), 2.20 - 2.08 (m, 2H), 0.00 (TMS)




(s, 311). 203 423 1.7 (DVBO-d6) 12.8 (his, 111); 8.5-8.2 (n, 511);
6.7 (m 111); 4.0-3.7 (m 411); 2.2-2.0 (n, 411); 1.7 (s, 3H). 204
427 1.5 (DM dfisadsd. 85 (his, 111); 9.2-9.0 (m 1H); 8-FcﬁU§2067'7001225
IH); 8.4 (m 311); 6.85 (n, 0.811); 6825 (n, 0.211);: 5.55 (d,
111); 5.05 (dd, 0.811); 4.8 (n, 0.211); 4.2-3.6 (n, 411); 2.8 (m
111); 2.3-2.15 (m 111). 205 423.1 2 206 441.1 2 207 459.1 2.1 (500
MHz, DMSO) 13.17 (s, 111), 8.87 (s, 111), 8.80 - 8.60 (m 2H),
8.40 - 8.30 On, 211), 8.05 -7.94 (m 111), 7.89 (d, 3 =8.3 Hz,
H), 7.70 (m 111), 5.70 (tt, J = 15.1, 3 9 Hz, 111), 3.40 -3.30
On, 211), 2.38 -2.31 (n, 111), 2.07 (n, 111), 1.70 (s, 311), 0.89
(t, | = 7.Cmp#d i 3H+HW) 208/ 084557PCT/ US2007/ O0NMR 82 Cnpd # MrH
RT NVR 2081447.[1 2321 (500 WHz, |GREHIE IRES03 12 20s, 18D)HF.61 mbH) 8146 (d,
311), 8.39 (sf, 11), 7.99 (m 2 9)5,Hz 189, X.36 (s, 1H),B.32 tdz J =bld Hz, 1466.82
(m 111), 3. qs -3.71 (m 211)¢bd21H))3:812 332 (41457 - ZGBQm,zﬁ)Qﬁm (t,
(m 111),] 1.70 (s, 31), |0.89 (t 3+ 152HH2H),2. 8160, 21200.0859Ms)1. 6 (500 -
MHz, MeOO)” %048 ((daoy 3 2.88 9|3 Hz, 111), 8.43 (S, 1I1), 8.35 -
8.33 (m [TIWes 8. IP87.08 47 um 111), 3.2T (q, T = 7.2 Fz, 211y, I.77
- L.75 (v 28, [T 83R.4m| Z13), BMsOlde) d235 (br s, 138; B16.(nm 100); #63°(ms A2DL
1.7 8.4-8.3 (m, 3H); 6.75 (m, 0.5H); 6.5 (m, 0.5H); 4.9 (i,
1H); 4.1-3.7 (m, 4H); 3.1-2.9 (m, 5H); 2.2 (m, 1H); 1.95
(m, 2H).

198 409.1 1.9  {(500 MHz, MeOD) 8.91 (d, ¥ = 2.2 Hz, 1H), 8.72 (s, 1H),
8.55(d,T=8.3 Hz, 1H), 8.38 (d, J =2.2 Hz, 1H), 8.03 (t, J
= 7.6 Hz, 2H), 7.88 (d, T = 8.3 Hz, 1¥),7.74 (1, = 7.8 Hz,
1H), 3.21 - 3.15 (m, 2H), 1.87 (s, 6H), 0.89 (t, J = 7.2 Hiz,
3H).

199 447.1 1.79  |(500 MHz, MeOD) 8.73 (s, 1H), 8.63 (d, T = 9.5 Hz, 1H),
8.57 (m, 2H), 8.33 (s, 1H), 8.03 (m, 1H), 7.89(d, I = 8.4
Hz, 1H), 7.74 (t, ¥ = 7.7 Hz, 1H), 3.82 (m, 2 H}, 2.66 (s,
1.3H), 1.88 (s, 6H). (Peak at 2.66 is unidentified.)

200 397.1 1.65  |(500 MHz, DMSO0-d6) 12.90 (s, 1H), 9.05 (s, 1H), 8.66 (s,
1H), 8.40 (s, 1H), 8.37 (s, 1H), 8.16 (d, ] = 6.4 Hz, 1H),
6.73 (s, 1H), 4.75 (s, 1H), 4.08 - 4.01 (m, 2H),3.87 (d, F =
6.5 Hz, 1H), 1.93 - 1.83 (m, 2H), 1.00 (t, J = 7.4 Hz, 3H),
0.00 (TMS)

201 445 1.7 (DMSO-d6) 12.75 (br s, 1H); 9.0 (dd, 1H); 8.55 (s, 1H);
8.45-8.25 (m, 3H); 6.7 (m, 1H); 5.2 (mn, 1H); 4.2 (m, 2H);
4.05-3.7 (m, 2H); 3.1 (m, 1H); 2.6 (m, 1H).

202 441 2.7  |(DMSO0-d6) 12.25 (br s, 1H); 8.4 (d, 1H); 8.35 (dd, 1H);
8.3 (d, 1H); 8.25 (s, 1H); 8.1 (s, 1H); 4.1 (m, 1H); 3.95
(m, 1H); 3.8 (m, 1H); 3.7 (n, 1H); 2.1-2.0 (m, 4H); 1.65
(s, 3H).

203 423 1.7 [(DMSO-d6) 2.8 (br s, 1H); 8.5-8.2 (m, SH); 6.7 (m, LH);
4.0-3.7 (m, 4H); 2.2-2.0 (m, 4H); 1.7 (s, 3H).

204 427 1.5 [(DMSO-d6) 12.85 (br s, 1H); 9.2-9.0 (m, 1H); 8.7-8.6 (m,
1H); 8.4 (m, 3H); 6.85 (m, 0.8H); 6.25 (m, 0.2H); 5.55 (d,
1H); 5.05 (dd, 0.8H); 4.8 (m, 0.2H); 4.2-3.6 (m, 4H); 2.8
(m, 1H); 2.3-2.15 (in, 1H).

205 423.1 2

206 441.1 2

207 459.1 2.1  [(500 MHz, DMSO) 13.17 (s, 1H), 8.87 (s, 1H), 8.80 - 8.60
(m, 2H), 8.40 - 8.30 (m, 2H), 8.05 - 7.94 (m, 1H), 7.89 (d,
T =8.3 Hz, 1H), 7.70 (m, 1H), 5.70 (tt, J = 15.1, 3.9 Hz,
1H), 3.40 - 3.30 (m, 2H), 2.38 - 2.31 (m, 1H), 2.07 (m,
1H), 1.70 (s, 30D, 0.89 (t, J = 7.5 Hz, 3H).
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@13,71H), 376 (3 ), 02ddct, P=9% ¥15,31). 311),
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3TEho 1
110, 8l

7954.8,
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111),
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). 215 4

6106 214(56

¥ : J 2P R) 0.8 1) 110,8.43 (s,
118) %@s(ik 333(nr 121)33 ts 8% n, 180221 B
48 H23288 1(m - 2H) (m259), (20 (311QH)3) Q77(t J=
A4 Hy, 81§.500 MHz, MeOD) 8.77 (d,

T 5105,
11), 3.

63451 1
86 -3.79

117

GO4MHED, IMSO) 12.33 1s3)1H)08.5% (4, dH)) 8.3’9 4,7
=6,1 Hz, 2H), 8.31 (d, T = 3.9 Hz, 1H), 8.27 - 8.25 (m,
2H), 5.95 - 5.71 (m, 1H), 3.45 - 3.37 {m, 2H), 1.53 (br,
2H), 1.16 (bx, 2H).

211

413

1.8

(500 MHz, MeOD) 8.46 - 8.43 (m, 2I), 837 (t, =48
Hz, 1H), 8.27 - 8.26 (m, 1H), 3.90 - 3.83 (m, 2H), 1.82
(m, 2H), 1.38 (m, 2H). Multiplet (0.47H) at 8.71,
identified as an exchangeable proton that did not fully
exchange, which decreased to 0.38H after 1 h.

212

373.1

1.72

(500 MHz, DMSO-d6) 13.04 (s, 1H), 9.16 (d, I = 3.2 Hz,
1H), 8.82 (s, 1H), 8.66 (d, J = 3.0 Hz, 1H), 8.39 (d,T = 2.0
Hz, 1H), 8.15 (d, ] = 7.0 Hz, 1H), 7.64 (d, J = 7.2 Hz, LH),
6.68 (d, J = 7.1 Hz, 1H), 3.88 - 3.84 (m, 1H), 1.60 (s, 6H),
0.84 (d, J = 6.2 Hz, 6H), 0.00 (TMS)

213

405.1

1.6

(500 MHz, MeOD) 8.83 (d, ] = 2.3 Hz, 1H), 8.58 (s, 1H),
8.35 (d, J=2.3 Hz, 1H), 8.18 (m, 1H), 4.21 (t, J=4.8 Hz,
1Hj, 4.11 (t, = 4.8 Hz, 1H), 3.37 - 3.32 (m, 2H), 2.58 (s,
3H), 2.27 (s, 3H), 1.79 (s, 6H).

214

423

1.71

(500 MHz, MeOD) 8.79 (d, J = 2.3 Hz, 1H), 8.58 (s, 1H),
8.36 (d, Y =2.3 Hz, 1H), 8.29 (m, 1H), 5.67 - 5.43 (m,
1H), 3.48 - 3.38 (m, 2H), 2.58 (s, 3H), 2.27 (s, 3H), 1.79
(s, 6XD).

215

441

1.3

(500 MHz, MeOD) 8.77 {d, J = 2.3 Hz, 1H), 8.56 (s, 1HD),
8.44 - 8.34 (m, i), 8.34 (d, T = 2.2 Hz, IH), 3.86 - 3.79
(m, 2H), 2.58 (s, 3H), 2.28 (s, 3H), 1.79 (s, 6H).

216

471

2.9

(500 MHz, DMSO) 12.32 (s, 1H), 8.69 (m, 2H), 8.28 -
8.13 (m, 3H), 4.9 - 4.75 (m, 1), 4.7 - 4.5 (m, 1H), 3.95 -
3.75 (m, 3H), 2.15 - 1.95 (m, 1H), 1.87 (m, 2H), 1.6 (s,
1H), 1.44 ~ 1.41 (m, 1H), 1.1 - 0.85 (m, 3H)

217

439

1.8

(500 MHz, MeOD) 8.77 (s, 1H), 8.22 - 8.19 (m, 3H), 6.40
(s, 1H), 4.69 (s, 1H), 4.32 (bs, 1H), 4.01 - 3.91 (m, ZH),
243 -2.38 (m, 1H), 2.27 - 2.16 (m, 2K, 1.86 - 1.82 (m,
1H), 1.45 (d, T = 6.0 Hz, 3H)

218

457

2.7

(500 MHz, MeOD) 8.78 - 8.77 (m, 1H), 8.20 (d, T = 2.1
Hz, 1H), 8.15 - 8.10 (m, 2H), 4.90 (d, J = 9.4 Hz, 1H),
3.94 - 3.82 (m, 2H), 2.58 -2.40 (m, 1K), 2.24 - 2.21 (m,
1H), 2.0 - 2.1 (m, 1H), 1.82 (m, 1H), 1.50 (d, 1H), 1.4 -
1.23 (m, 3H)




On, 211), 2.58 (s, 31fl, 2.28 (s, 310, 1.79 (s, 611). 216 471 2.9
(500 MHz, DMBO) 12.32 (s, 111), 8.69 On, 210, 8.28 - 8.13 (m 3H),
4.9 - 4. 75wonooddgyss74. 7 -4.5 (n, 111), 3.95 - 3. 75 (par/od2bd70022235
- 1.95 (m 110, 1.87 (m 211), 1.6 (ss3  111), 1.44- 1.41 (n, 111),
1.1 -0.85 (m 3H) 217 439 1.8 (500 MHz, MeOD) 8.77 (s, 1H), 8.22-
8.19 (m 311), 6.40 (s, 111), 4.69 Cs, 111), 4.32 (bs, 110, 4.01 -
-3.91 (m 210, 2.43 -2.38 (n, 111), 2.27 - 2.16 (m 210, 1.86-
1.82 (m 110, 1.45 (d, j = 6.0 Hz, 311) 218 457 2.7 (500 Mz,
MeOD) 8.78 - 8.77 (n, 111), 8.20 (d, | = 2.1 Hz, 111), 8.15 - 8.10
(m 210, 4.90 (d, J.= 9.4 Hz, 113), 3.94 - 3.82 (m 214), 2.58
-2.40 On,[Crhpd # 2. B+H 3. 2RTOn, 110, 2.0 - 2. INMR 111), 1.82 (in,
111), 15q (219 111) 452194 |- 2 1. R80Q MHAB MNeODYE.76 (s, 1H), 8.21 - 8.17 (m, 3H), 6.40
2007/ 084%57PCT/ US2007/ 001225 83|(f)ipd 5 ¥, -IHDRT.o0IR J219) 1 452 18),2.44508.88
MHz, MeOID) 8.76 {(s, IH),| 8.21 -j@h, 23163 BNH),&.580 2.39 (i, 1), 2.25.-. Hr(m,
111), 4.90 (d, J = 9.1 hiz, 111)|38, 261~ 1328%, 1H)(F60 - 23 )m, BHRIA.4S(¢, T =
111), 2.583 - 2.39 (m HD, 2.22 |7.2HE12KONM1.01 (t,3H7.1 ¥&, 0, 1. 92 (in,
111), 1.40-23045 (a89.117),1.38408|(600 MHZ DMS®) 2352 - 1385 (b 187, 1312 J1296
7.1 Hz, 111), 220 469.1 |1.84 (5Q8r, N, 9.0MSQH118:, 58, 81 @5111)8.371¢ L)1),
13.12 - 12.96 (br, IH), 9.078.67 6154k, 283 )40 B1.98(trS1H)] 3 0P - 29%8(,
(s, 111), 8.07 -7.54{(m 211)2H)/14Q (s, 658/0.0D(t, I TN B2 - 2. 97
(m 21T) 2210 71T &%7.1 617) 1.88. 7R560 MHz, MeOD) $B3 (835 2.3 Hz, 1H), 8.61 (s, 1H),
8.37 (d, J = 2.2 Hz, 1H), 8.21 (m, 1H), 7.98 (s, 1H), 7.31
(s, 1H), 4.20 (t, T = 4.8 Hz, 1H), 4.11 (1, T = 4.9 Hz, 1H),
4.07 (s, 3H), 4.06 (s, 3H), 3.36 - 3.35 (m, 2H), 1.87 (s,
6H).
222 505.1 1.9 [(500 MHz, MeOD) 8.89 (d, J = 2.3 Hz, 1H), 861 (s, 1H),
8.37 (d, J = 2.3 Hz, 1H), 8.33 (m, 1H), 7.99 (s, 1H), 7.32
(s, 1K), 5.67 - 5.43 (m, 1H), 4.07 (s, 3H), 4.06 (s, 3H),
3.35 - 3.33 (m, 2H), 1.87 (s, 6H).
223 483 1.9  [(500 MHz, MeOD) 8.91 (d,J = 2.3 Hz, 1H), 8.62 (s, 1H),
8.37 (d, Y = 2.3 Hz, 1H), 7.98 (s, 1H), 7.31 (s, 1H), 4.07 (s,
3H), 4.07 (s, 3H), 3.12 - 3.08 (m, 2H), 1.86 (s, 6H), 1.33 -
1.25 (m, 2H), 0.62 (t, J = 7.5 Hz, 3H).
224 329.05 14  |(500 MHz, MeOD) 8.49 (d, ] = 3.2 Hz, 1H), 8.45 - 8.40
(m, 1H), 8.33 (d, J = 1.5 Hz, 1H), 8.03 (d, T =7.1 Hz, 1H),
6.69 (4, J = 6.9 Hz, 1H), 4.77 - 4.75 (m, 1H), 3.3 (m
overlap with meoh signal, 2H), 1.61 (d, 7.1 Hz, 3H), 1.10
(t, Y =7.2 Hz, 3H), 0.00 (TMS)
225 346.93 14
226 365 1.4 [(500 MHz, MeOD) 8.49 (s, 1H), 8.41 (d, J = 7.9 Hz, 1H),
8.33 - 8.32 (m, 1), 8.04 (d, J = 6.9 Hz, 1H), 6.70 (d, T =
6.6 Hz, 1H), 5.84 (t, J = 55.8 Hz, 1H), 3.74 - 3.44 (2m,
25D, 1.63 (4, J = 7.2 Hz, 35, 0.00 (TMS)
227 383 1.6
228 391.1 2.3 [(500 MHz, DMSO) 12.96 (s, 1H), 8.65 (s, 1H), 8.42 - 8.38
(m, 2H), 8.25 (s, 1H), 8.20 (d, T =7.0 Hz, 1H), 6.68 (d, T =
6.8 Hz, 1H), 5.76 (t, T = 56.1 Hz, 1H), 3.43 - 3.37 (m, 2H),
2.81 - 2.78 (m, 2H), 2.30 (dd, T = 8.6, 18.9 Hz, 2H), 2.01
(gn, J = 8.1 Hz, 2H), 0.00 (TMS)
220 409.1 2.4 |(500 MHz, DMSO) 12.91 (s, 1H), 8.62 (s, 1F), 8.46 (s,
1H), 8.41 (d, J = 8.8 Hz, 1H), 8.36 (s, 1H), 8.20 (d, T = 6.7
Hz, 1H), 6.66 (d, J = 6.6 Hz, 1H), 3.82 - 3.79 (m, 2H),
2.84 (m, 2H), 2.32 - 2.28 (m, 2H), 2.02 - 1.95 (m, 2H),
0.00 (TMS)




221 487.1 1.85 (500 MHz, MeOD) 8.93 (d, 3 = 2.3 Hz, 1H), 8.61 (s,
111), 8.37 (d, | = 2.2 Hz, 111), 8.21 (m 111), 7.98 (s, 111),
7.31 ( swolsbddosszs720 (t, J = 4.8 Hz, 111), 4.11 (t, 3pcrydsBoitoi2as
111), 4.07 (s, 311), 4.06 (s, 3H),88.36 - 3.35 (m 210, 1.87 (s,
611). 222 505.1 1.9 (500 MHz, MeOD) 8.89 (d, | = 2.3 Hz, 111), 8.61
(s, 111), 8.37 (d, J = 2.3 Hz, 111), 8.33 (n, 1H), 7.99 (s, 111),
7.32 (a, 111), 5.67 -5.43 (m 1H), 4.07 (s, 311), 4.06 (s, 311),
3.35 - 3.33 (m 2H), 1.87 (s, 611). 223 483 1.9 (500 .Mz, MeOD) 8.91
(d, J = 2.3 Hz, 111), 8.62 (s, 111), 8.37 (d, J = 2.3 Hz, 111),
7.98 (s, 111). 7.31 (s, IH). 4.07 (s.  311), 4.07 (s, 3H . 3.12
-3.08 (m| Qipd | SM¥H. 61RT 1|33 - 1.25 (m_ NMR 062 (t, J =
7.5 Hz, 311p30224 368204 1.146 ( 5HGOO0MELZ, MVIBD) 3299 (§,d)H),J8.63 &, PHNAR.47 (d, T
111), 8.45 - 8. (m] 111), B=83 Hz IH), &371(5 11y, 8. 18.(H) J =8.082,(11), 7.84
= 7.1 Hz,} 111), 6.69 {(d, 1 =6 BHAE6514,1)= 64 H7, 142 5 (rh/BH)] 217D, (m,
3.3 On overl ap with neoh si g[e), 226N, 28),3100 @, ZH)11.82 (dB3156.9,1141D
(t, J = 7.2 Hz, |311), 0.]00 (TN Bz, 225, R34 (1I9B=1.1Hz298), 896 (TME)( 500
MHz, MeOD) 8349 {(s373H),| 814% ( {500 MEz IMBO-d6) 1B)02 (s, 11D, 8389 (s, 310328.76 (s,
(m 111),4 8.04 (d, | = §.9 Hz, [IH)) 8.68(s,QX0HR.39 (& J =26 16, ilE), 8l6lYd, J = 6.7
5.84 (t, (J = 55.18 Hz, 111), 3. 7#Hz,35947.920s, 1H), ®14d]d, yEL3HAIH), 37077205
Hz, 311),] 0.00 ([TNI'S) 227 383 1|(&, 2H), 2.10 - 1.93 (i, 2H), 1.58 (s, 3H), 0.86 (t, T = 7.5
Hz, 3H), 0.81 (s, 3H), 0.00 (TMS)
232 391.1 1.77  {(500 MHz, DMSO-d6) 13.66 - 13.49 (m, LH), 12.96 -
12.93 (m, 1H), 8.76 (s, 1H), 8.57 (d, J = 10.2 Hz, 1H),
8.37 (s, 1H), 8.16 - 8.13 (m, 2H), 6.68 (d, T = 9.6 Hz, 1H),
4.21 (d, ¥ = 51.9 Hz, 2H), 3.28 (q, J = 5.4 Hz, 2H), 2.10 -
1.94 (m, 2H), 1.57 (s, 3H), 0.87 (t, Y = 7.5 Hz, 3H), 0.00
(TMS)
233 409.1 1.87  [(500 MHz, DMSO-d6) 13.02 (s, 1H}, 9.05 (s, 1H), 8.70 (s,
1H), 8.62 (s, 1H), 8.39 (d, J =2.2 Hz, 1H), 8.35 (s, 1H),
8.18 (d, Y= 7.0 Hz, 1H), 6.75 (d, J = 5.6 Hz, 1H), 5.86 -
5.64 (m, 1H), 3.43 - 3.37 (m, 2H), 2.12 - 1.93 (m, 2H),
1.59 (s, 3HD), 0.88 (1, J = 7.5 Hz, 3H), 0.00 (TMS)
234 387.1 1.87  |(500 MHz, DMSO-d6) 13.56 (s, 1H), 12.89 (s, 1H), 8.89
(s, 1H), 8.57 (s, 1H), 8.36 (s, 1H), 8.16 (d, T = 6.8 Hz,
1H), 6.63 (s, 1H), 3.24 (s, 3H), 2.94 (s, 2H), 2.20 - 1.87
(m, 2H), 1.57 (s, 3H), 0.87 (t, } = 7.4 Hz, 3H), 0.75 (s,
3H), 0.00 (TMS)
235 523.1 1.9
236 355.2 1.8
237 373.1 1.8
238 308 26 |(DMSO-d6) 12.56 (m, 1H}; 8.80 (m, 0.5H); 8.55 (s,
0.5H); 8.50 (s, 0.5H); 8.45 (m, 1.0H); 8.40-8.30 (m,
1.5H); 8.28 (m, 1.5H); 8.10 (m, 0.5H); 3.80 (m, 2H); 1.42
(m, 6H)
239 410.9 1.7 (500 MHz, DMSO) (warmed at 100 C) 12.26 (s, 1H), 8.84
(d,J =2.2Hz, 1H), 8.43 (bs, 1H), 8.38 (s, 1H), 8.29 (d, J
=24 Hz, 1H), 8.23 (d, J = 6.3 Hz, 1H), 8.13 (bt, 1H), 6.46
(4, T =6.3Hz, 1H), 3.93 - 3.83 (m, 2H), 1.62 - 1.60 (m,
. |2H), 1.23 - 1.17 (m, 2H), 0.0(TMS)
240 395 1.6 |(500 MFHz, CD30D, RT) 8.8 (m, 0.6 H), 8.65 (bt, 1H), 8.5
(s, 1HD), 8.45 (bd, 1H), 8.25 (m, 1.3H), 8.1 (d, 0.8 ), 6.7
(d, 1H), 3.9 (m, 2H), 1.8 (bm, 2H), 1.35 (bm, 2H), 0
(TMS) . '
241 371.1 1.76
242 393.1 1.77
243 411.1

1.86




228 391.1 2.3 (500 Miz, DMBO) 12.96 (s, 111), 8.65 (s, 111), 8.42 -
8.38  (m 211), 825 (s, 111), 820 (d, | = 7.0 Hz, IIl), 6.68 (d, 1

6.8 Hwo biddgsasse. 76 (t, J = 56.1 Hz, 111), 3.43 - 3pSruse7odizhs,
2.81 -2.78 (n, 211), 2.30 (dd, J = 8.€ 18.9 Hz, 211), 2.01  (gn, |
= 8.1 Hz, 211), 0.00 (TMB) 229 409.1 2.4 (500 MHz, DMBO) 12.91 (s,

IN), 8.62 (s, 1H), 8.46 (s, 114), 8.41 (d, J = 8.8 Hz, 111), 8.36
(a, H, 8.20 (d, | =6.7 Hz, 111), 6.66 (d, | = 6.6 Hz, 111), 3.82
-3.79 (m 211), 2.84 (m 211), 2.32 - 2.28 (m 2H), 2.02- 1.95 (m
211), 0.00 (TMS) WD 2007/ 084557PCT/ US2007/ 001225 84 Cnpd # Mi - H

RT N'VIR 230 369.2 1.6 (500 Miz, DMBO) 12.92 (s, 111), 8.63 (s, IH),

8.47 (d, [Cmpd#]. ™MaH 8|5 RX, 111), 8.37 (s, LIDNMRIBS (d, J =58

Hz, 111)] 7284 | 3s.1 1]1)1.56. gs00dvi, Mebfnﬁrﬁammaﬂaabonfénﬁ&mw eld-)J’-
2.79 (m 211}, 2.26 {m 211)2.8000%, M2980,9.54 1829 ,166 13 1

14. 1 Hz, 211), 0.54 {t, | = Zs];—Iﬁ-lle)SMza 3Q4QQ1 () %d 3 72
1.76 (500 Miz, DVBO d6)]|13.02 (|siz, 6.848m, 58709(3 5,7 92 ées(ddy 43,
111), 8.63 (s, I 8.B9 (d, 372132@11&1) 'rr- 7% (m, 2H),

)
Hz, 1H),|17.92 (%, 111),]16.75 (di.28 -3 G, HE), ﬂ-@ﬁ%t:,]i Hz, 9&3@096&3
(in, 211), 2.10|- 1.93 {m 211)|=7 &8 45mm).311) (1, 5

Hz, 311)| @481 (s358H),|0.08 ( b@bmxédmeéblrtlcamdnﬁsbmnﬁ@?@ys 82 - 8.72
DVBO- d6) | 13. 66- [ 13.49 (I 111) | (20,965, 8.50 (42 1 X3H)B.43 bh,3) 80/ 6 84Dy 825
111), 8.p7 (d, J§ = 10. 2} Hz, 1H)(br,0.26H), 8.10 (d,J = 6.4 Hz, 0.72H), 6.70 - 6.65 (m,
1H), 4.48 - 4.25 (m, 2H), 3.49 - 3.37 (m, 2H), 1.80 (m,
2H), 1.27 (br, 2H).

246 377.1 1.65  |(500 MHz, MeOD, 11, contains conformers) 8.77 (dd, J =
2.8,9.1 Hz, 0.28H), 8.57 - 8.45 (m, 2.29H), 8.32(d, T =
1.5 Hz, 1H), 8.27 - 8.26 (m, 0.29H), 8.11 (d4, T = 4.0, 7.1
Hz, 0.74H), 6.72 (d, I = 7.3 Hz, 0.29H), 6.68 (d, Y = 7.1
Hz, 0.73H), 5.89 - 5.60 (m, 1H), 3.59 - 3.47 (m, 2H), 1.80
- 1.76 (m, 2H), 1.34 - 1.30 (m, 2H).

247 355.1 1.6 (500 MHz, MeOD, rt, contains conformers) 8.77 (dd, J =
2.8, 9.3 Hz, 0.28H), 8.56 - 8.50 (m, 1.68), 8.31 (4, J =
1.5 Hz, 113}, 8.26 (dd, J = 4.4, 7.2 Hz, 0.28H), 8.10 (dd, J
=4.4,7.2 Hz, 0.75H), 6.72 - 6.70 (m, 0.29H), 6.67 (m,
0.72H), 3.18 -3.12 (m, 2H), 1.77 - 1.72 (m, 2H), 1.50 (m,
0.6H), 1.38 (m, 1.57H), 1.29 - 1.24 (m, 2H), 0.87 (t, T =
7.4 Hz, 0.925), 0.67 (t, ] = 7.3 Hz, 2.2H).

248 460.9 2.7 |(DMSO-d6) 12.4 (s, 1H); 8.9 (m, 1H); 8.65 (s, 1H); 8.35
(d, LH); 8.3 (s, 1H); 8.2 (m, 1H); 5.5 (d, 1H); 4.9 (dd, 1H);
4.3-3.8 (m, 4H); 2.7 (m, 1H); 2.2-2.0 (m, 1H).

249 4789 29  [(DMSO-d6) 12.4 (s, tH); 8.9 (m, 1H); 8.65 (s, 1H); 8.4 (d,
1H); 8.3 (m, 1H); 8.2 (m, 1H); 5.05 (m, 1H); 4.3 (m, 2FD;
3.9 (m, 2H); 3.0 (m, YHD; 2.5 (m, LH).

250 373 1.59 (500 MHz, MeOD) 8.81 (d, J = 2.1 Hz, 1H), 8.45 (s, 1H).
8.36(d,J =2.1 Hz, 1H), 7.99 (s, 1H), 3.98 (s, 1E), 3.19
(q,J=7.2 Hz, 2H), 2.31 (s, 3H), 1.79 (s, 6H), 0.90 {1, T =
7.2 Hz, 3H).

251 361 1.61  {(500 MHz, DMSOY} 13.07 - 12.73 (br, 1H), 8.83 (d, J = 2.0
Hz, 1H), 8.55 (s, 1H), 8.36 (d, J = 1.8 Hz, 1H), 8.12 (s,
1H), 8.09 (br, 1H), 4.18 (t,J = 5.1 Hz, 1H), 4.08 (¢, T = 5.1
Hz, 1H), 3.27 (q, T = 5.3 Hz, 1H), 3.22 (q, = 5.3 Hz, 1H),
2.24 (s, 3H), 1.65 (s, 6H).

252 409.1 1.69 (500 MHz, MeOD) 8.79 (d,J = 2.1 Hz, 1H), 8.44 (s, 1H),
8.37 (d, J = 2.0 Hz, 1H), 8.32 (br, 1H), 8.01 (s, 1H), 5.58
(m, 11, 3.48 - 3.42 (m, 2H), 2.31 (s, 3H), 1.79 (s, 6H).

253 427.1 1.77 (500 MHz, MeOD) 8.78 (s, 1H), 8.46 (br, 1H), 8.42 (s,
1H), 8.35 (s, 1H), 8.01 (s, 1H), 3.85 - 3.82 (m, 2H), 2.32
(s, 3H), 1.79 (s, 6H). Unidentified peak at d 1.94.




8.37 (s, 111), 8.16 -8.13 (m 211), 6.68 (d, J = 9.6 Hz, 111),
4.21 (d, J = 51.9 Hz, 211), 3.28 (g, | = 5.4 Hz, 211), 2.10 - 1. 94
(m 2H), 1wev20050843%1), 0.87 (t, J = 7.5 Hz, 311), 0. 0O0pcT/uézhdfyp1233
409.1 1.87 (500 MHz, DMBSO-d6) 13.02 (8 1H), 9.05 (s, IH), 8.70 (s,
111), 8.62 (s, 111), 8.39 (d, | = 2.2 Hz, I11), 8.35 (s, 111),
8.18 (d, J = 7.0 Hz, 111), 6.75 (d, J = 5.6 Hz, I11), 5.86 - 5.64
(m 111), 3.43 -3.37 (n, 2H), 2.12- 1.93 (n, 211), 1.59 (s, 311),
0.88 (t, J = 7.5 Hz, 311), -0.00 (TMB) 234 387.1 1.87 (500 Mz,
DVSO-d6) 13.56 (s, 111), 12.89 (s, I11), 8.89 (s, 1H), 8.57 (s,
111), 8.36 (s, 111), 8.16 (d, J = 6.8 Hz, 111), 6.63 (s, 111),
3.24 (s, [Xbmpd Pl OM«B, 21RT 2120 - 1.87 (m NMR 1.57 (s, 314),
0.87 (t, |I 254. 4] HA87311)), 16675|(660 MHz, MdOD) 8.80Qd,(RVBY 233152844 (s1 18),
236 355.4 1.8 2B37 373.1 1.8 2pB38GHI2 260 HRVED),86)0 (52115 3(08)(s, kD) 3.12 -
8.80 (n, j0.511);}8.55 (9, 0. B9 (18, 30, £S1 (€ 351)1).79 &, 65D 183 (m VD), ;
8.40-8.3d (n, 1.511) ;| 8.28 (0651274 Bz, B m 0.511); 3.80 (in,
211); 1.42 255(n c3gl) 239 210. 500 ML 0Mc0bl3.7DNR0OD. 20%) $189(h T =19 Hz,
¢ 12.26|(s, 111), 8.84 (d, Jo.698D), 8.58s, 1¥D]13.47 &, 43D 34 (sl 1H),,3. 87 @B,
(s, 111),] 8.29 (d, 3 --= 2. 414, 15613,,618, 268 (15, 0.93E),0.9! iz, 2. 41D,
8.13 (bt,[ 123§, Bb. 285 1.9
257 403 1.8
258 421 2
259 399.1 2
260 428 27  [(500 MHz, MeOD) 9.07 (s, 0.33H), 8.78 (s, 0.56H), 8.57 -
8.31 (m, 3.58K), 3.88 (m, 2H), 2.18 (m, 1H), 2.05 - 2.03
(m, 1ED, 1.66 (m, 3K), 0.96 (1, J = 7.4 Hz, 3H).
261 412 2.5  |(500 MHz, MeOD) 8.80 (m, 0.35H), 8.56 - 8.47 (m,
3.2H), 8.40 (m, 0.36H), 8.26 (m, 1H), 3.85 (m, 2H), 2.18
(m, 1H), 2.04 (m, 1H), 1.66 (m, 3H), 0.96 (t, J = 7.5 Hz,
3H).
262 360 2.1
263 445 24 |(DMSO-d6) 12.3 (brs, 1H); 8.9 (m, 1H); 8.4 (d, 1H);
8.35 (d, 1H); 8.25 (s, 1H); 8.2 (s, 1H); 5.5 (d, 1H); 4.9 (dd,
1H); 4.3-3.75 (m, 4H); 2.7 (m, 1H); 2.2-2.0 (m, 1H).
264 463 2.8 [(DMSO-d6) 12.3 (brs, 1H); 8.9 (dd, 1H); 8.4-8.3 (m,
2H); 8.25-8.2 (m, 2H); 5.05 (d, 1H); 4.35 (m, 2H); 3.9 (m,
2HY; 3.0 (m, 1H); 2.5 (m, 1H).
265 432.2 2.6 |(CD3CN) 10.40 (s, 1H), 8.80 (s, 1H), 8.29 (m, 3H), 6.97
@n, 1H), 5.22 (m, 1H), 4.79 (m, 1H), 4.43 (dt, 2H), 3.49
(dt, 2FD), 2.54 (m, 1K), 2.43 (m, 1H), 2.39 (m, 1H), 2.22
{m, 1H)
266 450.2 27 |(CD3CN) 10.48 (s, 1H), 8.79 (s, 1H), 8.30 (m, 3H), 7.01
(t, 1H), 5.90 (tt, 1H), 5.24 (m, 1H), 5.83 (m, 1H), 3.60 (m,
2H), 2.53 (m, 150), 2.42 (m, 1H), 2.36 (m, 1H), 2.21 (m,
1)
267 468.2 2.86 [(CD3CN) 10.38 (s, 1H), 8.79 (s, 1H), .29 (m, 3H), 7.21
(t, 1H), 5.21 (m, 1H), 4.83 (m, 1H), 3.99 (m, 1H), 3.86 (m,
1H), 2.51 (m, 1H), 2.45 (m, 1H), 2.35 (m, 151, 2.20 (m,
1H)
268 450.1 1.88
269 450.1 1.93
270 374.1 2.3 [(500 MHz, MeOD) 9.05 (s, 0.32H), 8.84 (s, 0.65H), 8.53
(s, 1H), 8.43 (s, 1H), 8.29 (s, LHD, 3.27 - 3.17 (m, 2H),
2.18 - 2.10 (m, 1H), 2.07 - 2.00 (m, 1H), 1.64 (m, 3H),
1.08 (m, 1H), 0.95 (t, J = 7.4 Hz, 5H).




(d, J =6.3 Hz, 111), 3. .93 - 3.83 (n, 211), 1.62- 1.60 (n, . 211),
1.23 - 1.17 (n, 211), 0.0(TMs) 240 395 1.6 (500 MHz, CD30D, RT) 8.8
(m 0.6 H wdrobbosasxty, 111), 8.5 (s, HD, 8.45 (bd, 118¢T/cS08Ho0t2s
1.311), 8.1 (d, 0.8 H, 6.7 (d, 118&), 3.9 (n, 211), 1.8 (bin,
211), 1.35 (bm 211), O (T/v1lS) 241 371.1 1.76 242 393.1 1.77
243 411.1 1.86 WO 2007/ 084557PCPUS2007/ 001225 85 Cnpd # M+H RT
NIVIR 244 341.1 1.5 (500 MHz, MeOD, rt, contains conforners ) 8.77

(dd, 3 = 2.8, 9.2 Hz, 0.2911), 8.54 - 8.49 (m 1.6611), 831 (d, J.

= 1.5 Hz, 113), 8.26- 8.24 (n, 0.311), 8.10 (dd, 3 = 4.3, 7.2

Hz, 0.8211), 6.70 (d, | = 7.3 Hz, 0.2911), 6.66 (dd, | = 4.3, 7.2

Hz, 0.7 pd % 2 M+l 18_WT_2] T 1.77- L. 72 (1 WNvRLL), 1. 28"

1.24 (Im—g 70T T35 (T T2.F / OUMiQMéﬂE)S’?@ (BG0B3HY, 8.58 tal J & 46 1iz,

2.2H). 445°359.)1 1.6 (500 Nz, Dip), 8193, (s,C0N QMB%s qm)f@mrw I B.82- 3.16

8.72 |(m 0.2611), 850 (m bi—éz 18, é3.3( $in (201 (Jm8H-1}3L718 1297 (m,

(br, 0.4611), 8 10 (d, | = 6.4 05%253)7.5 12/ ). 6 111),

4.48 - A25fmrotiEn 3 4% 3 5.3, 8.56 Ii .37,

(br, 211). 35%1 L7 7P 1 655)('%00 ﬁﬁmz‘m@ *Ifzgqhgggg(@é‘iﬁ@?m qj_](:)

8. 77 (dd1 6.91 (d, T = 6.7 Hz, 1H), 5.09 (apparent d, 1K), 4.86
(apparent d, 1H), 4.02 - 3.96 (m, 1H), 3.87 - 3.81 (m, 1H),
2.03 (m, 1H), 1.88 - 1.80 (m, 2H), 1.48 - 1.43 (m, 1H),
0.00 (TMS)

273 464.1 2.5 (300 Mz, MeOD) 8.86 (d, J =2.1 Hz, 1H), 8.44 (¢, 1H),
8.40 (s, 1H), 8.37 (d, Y = 6.6 Hz, 1H), 8.31 (d, § = 2.2 Hz,
1H), 6.52 (bs, 1¥1), 4.85 (s, 2K, 3.93 (m, 2H), 2.86 (m,
2H), 2.72 (m, 2H), 2.25 (m, 1H), 2.06 (m, 1H), 0.00
(TMS)

274 428 2.4 (DMSO-d6) (rotational mixture about 1.3:1): 12.6 (m,
1H); 9.0 (dd, 0.65D); 8.8 (dd, 0.4H); 8.65-8.3 (m, 4H); 5.6-
5.35 (m, 1H); 4.8 (t, 0.6H); 4.7 (t, 0.4H); 4.35 (m, 0.4H);
4.2 (m, 0.6H) 4.1-3.7 (m, 3H); 2.75-2.6 (m, 1H); 2.25-
2.05 (m, 1H).

275 428 23 |{DMSO-d6) (rotational mixture about 1.3:1): 12.6 (m,
1H); 8.7-8.25 m, SH); 5.5-5.3 (m, 1H); 4.9 (d, 0.6H); 4.75
(d, 0.4H0); 4.1-3.7 (m, 4H); 2.75-2.6 (m, 1H); 2.4-2.3 (m,
1H).

276 444 2.5 (DOMSO-d6) (rotational mixture about 1.3:1): 12.7 (m,
1H); 9.0-8.3 (m, SH); 5.6-5.4 (m, 15); 4.8 (t, 0.6H); 4.7 (¢,
0.41Y); 4.4-3.75 (m, 4H); 2.8-2.6 (m, 1H); 2.25-2.05 (m,
1H).

277 473 23 |(DMSO-d6) 12.35 (m, 1H); 8.75-8.6 (m, 2H); 8.35-8.15
(m, 3H); 4.75 (m, 1H); 4.0-3.7 {m, 4H); 2.3 (m, 1H); 2.0
(m, LH); 1.35 (s, 3H).

278 487 25  [(DMSO-d6) 12.35 (m, 15); 8.75-8.6 (m, 2H); 8.35-8.15
(m, 3ED); 4.75 (m, 1H); 4.0-3.7 (m, 4H); 2.3 (m, 1H); 2.0
(m, 1H); 1.6 (m, 2H); 1.0 (m, 3H).

279 468.1 1.59

280 455 1.5 |[(DMSO-d6) 13.05-12.9 (m, 1H); 8.8-8.25 (m, SH); 6.75
(m, 0.7H); 6.35 (m, 0.3H); 4.95 (m, 0.7H); 4.75 (m, 0.3H);
4.05-3.6 (m, 4H); 2.4-2.1 (m, 2H); 1.4 (m, 3H).

281 469 1.6 |(DMSO-d6) 13.0-12.9 (m, 1H); 8.8-8.25 (m, 5H); 6.7 (m,
0.7H); 6.3 (m, 0.3H); 5.05-4.8 (m, 1H); 4.1-3.6 (m, 4H);
2.4-2.05 (m, 2H); 1.75-1.6 (m, 2H); 1.05-0.9 (m, 3H).

282 302.9 2.7 (500 MHz, MeOD) 8.80 (d, J = 2.3 Hz, 1H), 8.35 (s, 1H),
8.33 (s, 11, 8.28 (d, T = 2.3 Hz, 1H), 3.19 (g, T=7.2 He,
2H), 1.74 (s, 6H), 0.93 (t, T = 7.2 Hz, 3H).




2.8, 9.1 Hz, 0.2811), 8.57 -8.45 (n, 2.2911), 8.32 (d, J = 1.5 Hz,
113), 8.27- 8.26 (m 0.2911), 8.11 (dd, J = 4.0, 7.1 Hz, 0.7411),
6.72 (d, Jwe edesisy 0.2911), 6.68 (d, | = 7.1 Hz, Opaﬁﬁézhamﬁlﬁg
5.60 (m 113), 3.59 - 3.47 On, 213), #%80 - 1.76 (m 213), 1.3
1.30 (n, 211). 247 355.1 1.6 (500 MHz, MeOD, it, contains confor rrers)
8.77 (dd, J = 2.8, 9.3 Hz, 0.2811), 8.56 - 8.50 (m 1.6811), 8.31
(d, .1= 1.5 Hz, 113), 8.26 (dd, .1 = 4.4, 7.2 Hz, 0.2813), 8.10
(dd, J = 4.4, 7.2 Hz, 0.7513), 6.72 - 6.70 (m 0.2911), 6.67 (in,
0.7211), 3.18 - 3.12 (n, 2H), 1.77- 1.72 (m 211), 1.50 (n, °
0.611), 1.38 (n, 1.57H), 1.29 - 1.24 (m 211), 0.87 (t, J = 7.4
Hz, 0.92Hy “cﬁ#’ Chidi =] 7 RTTZ] 2. 2F) . 248 460. 9 NMR (DVSO-d6) 124
(s, 111); 18 datn 3109 5 65 %S, gseem M@OD)S(&Q(dlﬁS)ZSﬁzaPI)SSBSlﬁ)IED
8.2 (m 11155 (d,”118); 4.9 kb,szs o 7389 81 A LG - 217 (mm,
(in, 111)} 2.2-20 (m 1H. . 24§34 5@5@515;12121{513(4&,@6,11_-)255
8.9)(m 13); 8.65 (s, 1f1); 8.451(1,1221{) 5(385ﬁ)(m 111)} 8.2 (n,
113); 5.0 ) A3 (T 52 137200 MES: [HeOM) 8235, 159, §.5011.8.38 0, 221)08.45
(m 113) bsgPk73| 17885 sho s, 0R), & %%)?? 3'?-’8 Mg, H7 (s,&H)S
(s, 111), §3: (%J =24 —HA ZobR B 7l 5 13, (LS 331 -
3.19 (h B=§. 2%, p11fl 2. %5_17 331).8.95 (07 wgiﬁ%)lH)Ogag(ﬁtj;_
J = 7.p Hz, 3[1). 251|391 1.6 Sdg B 41v6 -
113), 8.8B (d, J|= 2.0 Hz, HOy o (as %‘ZB 3555@‘341 fgql(rgjﬂ),,
111), 8.1¢ (s, 1.12 - 1,06 (m, 6ED.

286 4289 | 29 (500 MHz, MeOD) 8.79 (d, J = 2.3 Hz, 1H), 8.36 (s, 1K,

8.33 - 8.28 (m, 2.8H), 5.64 (it, J = 56.5, 4.2 Hz, 1H), 3.51
-3.43 (m, 2K, 1.74 (s, 6HD.
287 446.9 3 (500 MHz, MeOD) 8.78 (4, J = 2.3 Hz, 1H), 845 (1,J =

' 6.1 Hz, 1H), 8.34 (s, 1H), 8.25 (d, T = 3.3 Hz, 2H), 3.86 -
3.44 (m, 2H), 1.73 (s, 6H).
288 437.96 2.0 [(500 MHz, MeOD) 9.24 (m, 0.5H), 8.87 - 8.73 (m,
0.27H), 8.62 - 8.29 (m, 2.7H), 7.76 - 7.37 (m, 0.46H),
3.86 - 3.76 (m, 2H), 1.80 - 1.50 (m, 6H).
239 403.5 59  |(DMSO-d6) 12.3 (br s, 1H); 8.7 (s, 1H); 8.3-8.2 (m, 2H)
8.1 (s, 1H); 7.65 (m, 1H); 4.1-3.85 (m, 2H); 3. 15—29(m,
2H); 2.1-1.9 (m, 4H); 1.6 (s, 3H); 0.8 (m, 3H).
200 421.5 2.0 |(DMSO-d6) 12.3 (br s, 1H); 8.7 (s, 1H); 8.25 (m, 2H); 8.1
(s, 1H); 7.95 (m, 1H); 4.35-4.05 (m, 3H); 3.95 (m, 1H);
3.35-3.2 (m, 2H); 2.1-1.9 (m, 4H); 1.6 (s, 3HD.
201 439.5 3 (DMSO-d6) 12.3 (br s, 1H); 8.7 (s, 1H); 8.3 (m, 2H);
8.15-8.05 (m, 2H); 5.8 (dd, 1H); 4.1 (m, 1H); 3.9 (m, 1H);
3.4 (m, 2H); 2.1-1.9 (m, 4HD); 1.6 (s, 3HD.
202 417.1 2.7 |(DMSO-d6) 12.3 (s, 1H); 8.7 (s, IF); 8.25 (m, 2H); 8.1 s,
1H); 7.7 (dd, 1ED); 4.1 (m, 1¥); 3.9 (m, 1H); 3.1-2.8 (m,
2H); 2.1-1.9 (m, 4H); 1.6 (s, 3H); 1.35-1.15 (m, 2H); 0.6

(m, 3H).

293 455.1 2.09

294 483.1 2.42

295 453 2.02

296 4103 175

297 407.1 23 |(DMSO-d6): 12.45 (brs, 1FD); 8.7 (s, 1HD); 8.4-8.2 (m,

4H); 5.5 (d, 1H0); 4.75 (1, 1HD; 4.25-3.9 (m, 2H); 3.2-3.0
(m, 2H); 2.6-2.0 (m, 2H); 1.0 (n, 3H).

298 421.2 5.5 [(DMSO-d6) 12.4 (br s, 1H); 8.7 (s, 1H); 8.4-8.2 (m, 4H);
5.5(d, 1H); 4.75 (t, 1H); 4.25-3.9 (m, 2E); 3.8 (m, 1H);
3.0-(m, 1¥D); 2.3-2.0 (m, 260); 1.45-1.2 (m, 2H); 0.75 (m,
3H).




111), 8.09 (br, 111),
Hz, 113), 3.27 (q,

2.24 (s, 311), 1.65 (s,
| = 2.1 Hz, 111), 8.44 (s,
(br, 111), 8.01 (s, 113),
2.31 (s, 313), 1.79 (s,

111), 8.46 (br, 111),
3.85 -3.82 (in, 213),

4.18 (t, J =

= 5.3 Hz,
613).
113),
5.
611).
8.42 (s,

2.32

5.1 Hz, 111), 4.08 (t,S =5.1

111), 3.22 (g, J = 5.3 Hz, 111),
252 409.1 1.69 (500 MHz, MeOD) 8.79 (d,

8.37 (d, 3 =2.0 Hz, 111), 8.32

58  (m 113), 3.48 - 3.42 On, 213),

253 427.1 1.77 (500 MHz, MeOD) 8.78 (s,
113) ,%98.35 (s, 113), 8.01 (s, 113),
(s, 311), 1.79 (s, 613). Unidentified

peak at d 1.94. WD 20071084557PCT/ US2007/001225 86 Cnpd # MAH RT
NI VIR 254 387 1.66 (500 MHz, MeOD) 8.81 (d, J = 2.0 Hz, 111), 8.45

(s, IH), 8.36 (d, J = 2.0 Hz, 111), 8.00 (s, IH, 3.98 (s, H),
3.12 - 3.09 (m 211), 2.31 (s, 311), 1.79 (s, 611), 1.33 (m 211),
0.67 (t, J = VCéhptdz | MIH PORPELL 2 (500 Mz, rvEO"Mi. bt .
0.2711), 8.59[(d99J |= 853 FZ, 2.5 U OWED 4632 I ertSimiLs e Thas 5+
’ bt 30, , 1H);
111), 8.24 (s| IH), |3.17 ( 211B)35-8la @;)) 3t15, 5. U 1; i'é é &,405“( o ;
0.9311), 0.91f(m 2.|1411). 256 3854B-09 (MIIWAB(d,.180); 2P ,4 ,.32355?
399.1 2 260 428 2.1 (500 MHz, MeORED.9.07 (s, 0.3311), 8.78°(s,
0.5611), 8.57|-300 g 343{m| 3.25811)DPMSO8E) (2% (621 3H); £8-BF @) vy BHS.2 (m,
205 - 2. 03 3H); 5.9 (dd, 1H); 5.5 (d, 1H); 4.85 (t, I1H); 4.3-3.9 (m,
2H); 2.75-2.0 (m, 4H).
301 4411 2.6
_ 302 465.2 1.9
‘) 303 411.2 1.8
304 447.2 1.8
305 425.2 1.9
306 437.2 1.8
307 455.2 2
308 4372 1.9
300 457.1 1.8 [(DMSO0-d6) 12.3 (brs, 1H); 8.75 (s, 1H); 8.35-8.2 (m,
3H); 8.1 (s, 1H); 6.45 (m, 1H); 5.55 (m, 1H); 4.2-3.7 (m,
4H); 24-2.2 (m, 2H): 1.7 (s, 3H).
Table 6
Cmpd #| M+H RT NMR
DMSO-d6: 12.25 (br s, 1H); 8.8 (m, 1H); 8.7 (m, 1H);
310 409.00 1.80 8.35-8.3 (m, 2H); 8.2 (m, 1H); 7.2 (m, 1H); 4.85 {4, 1H);
;1-% (m, 1X); 3.95-3.8 (m, 3H); 2.35 (m, 1H); 2.1-1.85 (m,
IDMSO-d6: 12.25 (br s, 1H); 8.8 (m, 1H); 8.7 (m, 1H):;
311 409.00 1.20 8.35-8.3 (m, 2H); 8.2 (m, 1H); 7.2 (m, 1H); 4.85 (d, 1H);
) gi-{l))(m, 1H); 3.95-3.8 (m, 3H); 2.35 (m, 1H); 2.1-1.85 (m,
500MHz DMSQ-d6 @60C: 12.8(br m,1H), 8.85(m,1H),
312 444.90 250 [3-8(m,1H), 8.65(s,1H), 8.3(d,1H), 8.25(1H), 7.75(br
| o _ m, 11D, 7.3(d,1H), 4.85(m,1E),3.9(m,2H), 3.0(d m,2H),
2.2(s,3H)
313 | 49500 2.30
SO0MHz MeOD-d4: 8.68(m, 1K), 8.5(s,1H), &.35(s, 1D,
314 | 438.00 2.00  [8.1(d.1H),6.71(d,1H), 4.04(m,1H), 3.99m, 1 H), 2.7(:,2?1),
2.4(m,1H), 2.24(m,1H)
500MHz MeOD-d4: 8.66(s,1H), 8.4(s,1H), 8.35(d,1H),
315 456.00 2.80 8.3(d.1H),5.45(m,IH,parially ex), 5.04(m,1H), 4.01m,1H),
36903(11‘1,1H), 2.73(1,2H), 2.5(m, 1H), 2.32(m,1H)
MEz MeOD-d4: 8.77(s,1H), 8.71(s,1H), 8.5(d.1H),
316 4838.00 2.10 8.35(s.1H), 8.02(t,1H), 7.88(d,1H), 7.71(t,1H), 5.25(m,1H),
A.02(m, 1H), 3.90(m, 1H)2.73(t,2H), 2.6(m, 1H), 2.5(m,1K)
317 482.00 270 OMSO0 d5 12.8 (bs, 1H); 8.7 (bs, 1H); 8.5 (m, 2H); 84 (s,

1H); 7.7 (s, 1¥D); 6.9 (s, 1H); 4.8 (m, 150); 3.8 (m, 2H): 3.6




(m IH, 1.66 (m 311), 0.96 (t, S = 7.4 Hz, 3H). 261 412 2.5 (500

MHz, MeOD) 8.80 (m O0.3511), 8.56. 8.47 (in, 3.2H), 8.40 (n,
0.3611), 8.26 (in, 111), 3.85 (m 211), 2.18  (m 111), 2.04 (n,
lii), 1.66 (m 311), 0.96 (t, J = 7.5 Hz, 311). 262 360 2.1 263

445 2.4 (DVBO-d6) 12.3 (br s, 111); 8.9 (m 111); 8.4 (d, 111);
8.35 (d, 111); 8.25 (s, 111); 8.2 (s, 111); 5.5 (d, 111); 4.9 (dd,
111); 4.3-3.75 (m 411); 2.7 (m 1H); 202-2.0 (m |H). 264 463 2.8
(DMBO-d6) 12.3 (Ins, 114); 8.9 (dd, 111); 8.4-8.3 (m 211);

8.25-8.2 (m 211); 5 05 (d, II11); 4.35 (m 211); 3.9 (m 211); 3.0
(m 111); 2.5 (m 111). 265 432.2 2.6 (CD3CN) 10.40 (s, 111), 8.80
(s, 111), 8.29 (it, 311), 6.97 (m 110, 5.22 (m 114), 4.79 (n,
111), 4.43 (dt, 211), 3.49 (dt, 211), 2.54 (m 111), 2.43 (m
111), 2.39 (TChEER] 2yea [ (W i) 266 456227 ff‘mob')n::o.{4&(s,
111), 8.79 (s, 113)} 8- 30(Tt, 31.;11,’315"" 51 O
111), 5.24 ( TTT), 583~ (M J.J.lDM§0 1

2,42 (m 1H | 2186 (mos1d1), B@LUEN77 G, B9 63001

10.38 (s, 1H), 8.79 (s, 111), 8. 2<zm gm) gj@m Sg} 2@ (m, zﬁ'& 1.2
On, 111), 4.83 (m [111), 3199 (m O30 d532.8¢bs 1%); 8.0 (BsL 130); s-ﬁTaTLzHWSz;(s,
111), 2.45 (m 3121)|, 2036 (i r8.10LHUED2Z.2Q, (1% 4.7 (m,1EH) 3.868, ADPs.
(m, 2H); 2.0 (m, 2H); 1.5 (m, 2H); 0.9 (t, 3H)
DMSO d5 12.6 (bs, LH); 8.8 (bs, 1H); 8.6 (m, 2H); 8.4 (s,
320 508.10 3.00  [LH); 7.7 (s, 1H); 4.7 (m, 1H); 4.0 (m, 2H); 3.8 (m, 2H); 2.9
) (s, 1FD); 2.0 (m, 2H); 1.9 (m, 3H); 0.8 (t, 2E1); 0.6 (m, 1H)
(d4-methanol) 8.86 (d, 1H), 8.40 (d, 1H), 8.29 (d, 1H), 8.25

321 424.20 1.50 s, 1H), 7.30 (dd, 1H), 5.65 (br s, 1H), 4.62 (d, 1H), 4.03-
3.35 (m, 7H)
DMSO-d6: 12.5 (s, 1H); 8.7 (s, 1H); 8.3 (m, 3H); 7.0 (d,
322 403.10 210 [IH); 4.65 (d, 1H); 3.95 (m, 1H); 3.85 (m, 2H); 2.25 (m,
LH); 2.0 (m, 3H); 1.05 {m, 3H).
(500 MHz, DMSO-d6) d 12.31 (s, 1H), 8.79 (s, 1H), 8.65
(d, T =7.8 Hz, 1H), 8.61 (t, J = 6.3 Hz, 1H), 8.38 (d, T = 4.1
323 395,10 170  [Hz, 1H), 8.29 (dd, J = 4.7, 1.5 Hz, 1H), 8.24 (s, 1H), 7.15
(dd, J =7.9, 4.7 Hz, 1H), , 3.81 (m, 2H), 1.57 (t, 2H), 1.19
(t, 2H)
DMSO-d6: 13.0 (br s, 1H); 8.7-8.6 (m, 2H); 8.4 (m, 1H);
8.3 (m, 1H); 8.15 (d, 0.3H); 8.0 (d, 0.7H); 6.75 (d, 0.7H);
324 385.20 1.70 6.3 (d, 0.3H); 4.85 (d, 0.7H); 4.5 (0.3H); 4.0-3.85 (m, 1H);
3.8-3.6 (m, 2H); 2.35 (m, 1H); 2.05 (m, 3H); 1.1 (dd, 2H);
0.95 (dd, 4H).
DMSO-d6: 12.4 (br's, 1H); 8.65 (s, 1H); 8.55 (m, 1H); 8.3
325 399.10 2.10  {(m, 2H); 8.25 (s, 1H); 4.7 (d, 1HD); 3.95 (m, 1H); 3.85 (m,

: 2H); 3.8 (m, 1H); 3.0 (s, 1H); 2.25 (m, 1H); 2.0 (m, 3H).
) CD30D/CDCI3: 1.68 (64, s5), 2.14 (2H, m), 3.38 (2H, m),
- 326 452.39 3.60 [7.98 (1M, v), 8.22 (1H, s), 8.28 (1H, s), 8.54 (LH, s), 8.83
(1H, 5)
CD30D/CDCI3: 1.70 (6H, s), 3.81 (2H, m), 7.59 (1H, m),
327 | 43841 3.56 [38.22 (1H, 5), 8.26 (1H, s), 8.45 (1H, t), 8.58 (1H, s), .81
(1H, 5)
DMSO-d6/CD30D/CDCI3: 1.58 (6H, s), 3.12 (1H, s), 3.75
328 404,34 323  (2H, m), 7.21 (18, m), 8.19 (1H, 5), 8.28 (1H, m), 8.45
(1H, t), 8.69 (1K, s), 8.71 (1H, d)
MeOD: 1.75 (6H, s), 2.16 (2H, m), 3.35 (2H, m), 8.34 (2H,
s), 8.48 (1H, s), 8.75 (1H, s), 8.85 (1H, s)
DMSO-d6: 12.8 (s, 1H); 8.7-8.5 (m, 3H); 8.4-8.25 (m, 2H);
330 381.20 1.50 6.7 (m, 0.7H) 6.3 (m, 0.3H); 4.8 (m, 0.7H); 4.6 (m, 0.3H);
4,0-3.6 (m, 4H); 2,95 (m, 1H); 2.35 (m, 1H); 2.05 (m, 3H).
DMSO-d6: 12.9 (br s, 1H); 8.8 (s, 1H); 8.7 (s, 1H); 8.6 (s,
331 383.20 170 [1HD); 8.4 (s, 1H); 8.15 (m, 1H); 6.8 (s, 1ED); 4.7 (s, 1H);
4.05-3.85 (m, 2H); 3.1 (s, 1H); 2.25 (m, 1H); 1.1-0.95 (m,

329 470.35 3.24




269 450.1 1.93 270 374.1 2.3 (500 Mz, MeOD) 9.05 (s, 0.3211), 8.84
(s, 0.6511), 8.53 (s, 111), 8.43 (s, 111), 8.29 (s, 111), 3.27

-3.17 (at, 211), 2.18 -2.10 (m 111), 2.07 - 2.00 (m 111), 1.64
(in, 311), 1.08 (m 111), 0.95 (t, J = 7.4 Hz, 511). WO

2007/ 084557PCT/ US2007/ 001225 87 Cnpd # MeH RT NIVIII 271 358 2.1 (500
Mz, MeOD) 8.78 (br, 0.3311), 8.58 (d, ; 8.6 Hz, 0.8111), 8.53

(s, 1H), 8.46 (s, 111), 8.24 (s, 11), 3'26 -3.16  (m 211), 2.17
2213 (m 111), 2.01 (m IN), 1.71 - 1.57 (m 311), 0.95 (t, J =
7.5 Hz, 611). 272 450 2.4 (500 MHz, MeOD) 8.87 (s, 111), 8 56 (bt,

111), 8.53 (s, 111), 8.43 (d, 1 = 6.9 Hz, II1l), 8.35 (d, J = 2.2
Hz, 1H), 6.91 (d, J = 6.7 Hz, 111), 5.09 (apparent d, 1H), 4.86
(apparent d, 111), 4.02 - 3.96 (in, 111), 3.87 -3.81 (m 111),

2.03 (M 111 )empa®% N80 (MRELL), I.48- 1.43 (N, NI, 0.00

(TMB) 273 4684. T 2.5 (500 MRz, MEUBW).8.86 (d, J = 2.1 Hz, 111), 8.44
(t, 111), 8.40 (s, TTT)| 8.37 [pdisch-ds: 16.98 (bdz, 1)1 8.7 (s, 3R B.€ @, 1H); &4 (s,

2.2 Hz, 111832 65238786, | 112100, UERSB.153m, ZHAF.8 (] 193 4G, BD1}.9 (B, BE):;
(m 211),12.72 (m 211){ 2. 25 R@F chI1ED; 1.2-006 (ni2ED11), Q. Q0
(TMS) 274 42B 2.4 (DNVBO d6) (r ot afDMFRE6:236 (bre. HBp 87 (dd31H) 8.65 %5, 41D;
(n

5

: 400 2 -2, 3 . 2 -1 (dpl { :3.95 (m,
. 111); | 9388 ((d4002@1]) 2%, 8 d@sggﬁ)i’yzzg%ﬁ?ms;%) eﬂ}mﬁlﬂ m

DMSO—d6 12.0 (br s, LED: 8.95 (dd, 1H); 8.75 (m, 0.4
8.6 (m, 1.6H); 8.4-8.3 (m, 2H); 6.75 (d, 0.8H); 6.35 (d,
0.2H); 4.9 (d, 0.85D); 4.65 (4, 0.2H); 4.2-4.0 (m, 2H); 3.8
(m, LED; 3.6 (m, 15); 2.35 (m, 1H); 2.1-2.0 (m, 3H).

) 334 382.20 1.50

335 387.40 2.00
336 403.40 1.90
337 385.40 1.80

DMSO-d6: 8.60 (m, 2H); 8.30 (s, 1H); 8.23 (bs, 1H); 5.50
338 511.20 2.50  |(m, 2H); 4.38 (m, 2H); 4.10 (m, 2H); 3.38 (m, 4H); 2.50
(m, 1H); 1.90-2.00 (m, 3H); 1.32 (t, 3H)

339 421.30 2.00
340 45520 2.10

DMSO-d6: 13.0 (bs, 15; 8.55 (m, 15); £.45 (m, 18); 8.35
341 | 43920 | 190 |, 1HD): 6.72 (m, LED); 5.60 (m, 1H); 4.20-3.70 (m, SH);
13,30 (s, 3H); 2.00 (m, 3H)

DMSO0-a6: 8.30 (m, LH); 830 (m, 30, 7.70 (m, 1H); 5.40
., 150; 4.20-3.70 (m, SHY: 3.30 (s, 3H); 2.00 (m, 3H)
(500 MLz, DMSO) 12.83 (s, 151}, 9.30 (s, LED, 8.61 (t, J =
7.6 Hz, 26D, 8.37 (d, J = 4.5 Hz, 181), 8.17 (d, Y = 7.1 Hz,
L), 7.27 (dd, T = 4.7, 7.7 Hz, 1H), 6.69 (d, J = 6.9 Hz,
L5, 3.79 - 3.76 (m, 2H), 1.63 (s, 6H)

MSO-d6: 12.5 (m, 1ED): 8.95 (m, 0.5 H); 8.78 (m, 0.55):
8.65 (m, 0.SED); 8.52 (m, 0.5H); 8.48 (s, LHD; 8.32-8.25 (m,
bH); 8.30 (m, 1.5H); 8.12 (m, 1H); 7.20 (m, 1E); 4.54 (m,
1ED): 3.80 (m, 2H); 132 (m, 3ED

(500 Mz, DMSO-d6) 12,20 (s, 15D, 8.67 (dd, T = 1.4, 7.0
iz, 1HD), 8.43 (t, J = 6.2 Hz, 1K), 8.32 - 8.28 (m, 2H), 8.10
345 | 41120 | 190 s, 1ED. 7.5 (bs, 1ED, 7.20 (dd, T = 4.7, 7.9 Hz, 2H), 3.81 -
373 (m, 2H), 2.20 - 2.16 (m, 1H), 1.99 - 1.95 (m, 1H), 1.56
(s, 3ED), 0.82 (1, J = 7.5 Hz, 35D

(DMSO-d6, 300 MHz) 11.95 (bs, 11D, 8.7 (d, 15, 8.25
(m, 25D, 8.12 (d, 150, 8.02 (d, 1¥D), 7.28 (s, 15D, 7.13 (dd,
15D, 6.38 (bd, 1H), 3.75 (m, 2H), 2.06 (m, 1H), 1.83 (m,
15D), 1.46 (s, 35), 0.8 (t, 3E);

(500 Mz, MeOD) 8.87 (d, J = 8.1 Tz, 159, 8.60 (¢, 1H),
836 (d, 1H), 8.27 - 8.26 (m, 2H), 7.39 (dd, T = 5.0, 8.0 Lz,
347 | 42527 | 225 |1p 326 (m, 2H), 2.29 (t, I = 7.5 Hz, 4H), 0.87 (t, T=7.5
Hz, 6F)

35 | 40720 | 167 (500 MAz, DMSO-d6) d 12.81 (5,150, 8.92 (5, 11, 8.68-

342 457.10 2.40

343 379.20 2.04

344 366.10 1.87

346 393.20 1.60




5.35 (n, 111); 4.8
3.7

(m 0.611) 4.1-

(t, 0.6H); 4.7
On, 313); 2.75-

(t, 0.411); 4.35 (m 0.411); 4.2
2.6 (n, 111); 2.25- 2.05 (n,

111). 275 428 2.3 (DIVISO d6) (rotational m xture about 1.3:1): 12.6
(in, 111); 8.7-8.25 m 511); 5.5-5.3 (in, 111); 4.9 (d, 0.6H)
4.75 (d, 0.4H); 4.1-3.7 (n, 411); 2.75-2.6 (n, 111); 2.4-2.3 (n,
111). 276 444 2.5 (DMSO-d6) (rotational m xture about 1.3:1): 12.7
(in, 111); 9.0-8.3 (m 513); 5.6-5.42(n, 111); 4.8 (t, 0.613); 4.7
(t, 0.411); 4.4-3.75 (n, 411); 2.8-2.6 (m 111); 2.25-2.05 (n,
111). 277 473 2.3 (DVMsO-d6) 12.35 (n,; 1H); 8.75-8.6 (n, 211);
8. 35-8. 15 (n, 311); 4.75 (in, 111); 4.0-3.7 (n, 411); 2.3 (m
111); 2.0 (in, 111); 1.35 (s, 311). 278 487 2.5 (DMBO-d6) 12.35
(n, 111); 8.75-8.6 (m 21); 8.35-8.15 (/1, 311); 4.75 (m 1H);
4.0-3.7 (n, =2 T 210 (%1% ¢ £J_D), 16
TR RPN T Y IS L B e .
8.8-8.25 (in| 511){ 6.75 (n, Ofp34 38 ()33 fh; 2 _
0.711); 4.75 (m 0§31); 4. 05- 3iuh, Ad 244,83 {m, 218 - 3282 d,m(m'Z&ﬂ{) 1.4
(in, 313). 2BT:34697 13t AMSO1da) [L3. 0- 1 9 (m 111); 8.8-8.25 (n,
511); 6.7 (m 0]713); 6} 3 (m RD3CH)9. sﬁ(soﬁmsagfduﬂj,lﬂ)m (v, 1H)38.49 (d,
(n, 411); 232D 2| 080740 R11)72 1)DH5 810 6d, (), 7201w, 26, 659 Qd, 9 1,15, 8033, L),
3.97 (m, 1ED), 3.59 (m, LH), 1.53 (s, 3H), 1.02 (dd, 65)
DMSO-d6: 12.2 (br s, 1H); 8.85 (m, 1H); 8.7 (4, 1H); 8.3
351 425.40 1.40  |(m, 28); 8.15 (m, 1HD); 7.2 (m, 1H); 4.9 (dd, 1H); 4.45 (m,
) 1H); 4.05-3.7 (m, 4H); 2.3 (m, 1H); 1.95 (m, 1H).
: DMSOQ-d6: 12.8 (br s, 1H); 9.1 (m, 1H); 8.7-8.6 {m, 2H);
8.45-8.3 (m, 2H); 7.4 (m, 0.3H); 7.3 (m, 0.7H); 6.85 (d,
352 | 40740 | 140 1o 635 (d, 0.3H); 5.1 (dd, 0.7ED; 4.8 (dd, 0.3ED; 4.5
(m, LH); 4.2-3.6 (m, 4H); 2.4 (m, 1) 2.1 (m, 15D,
353 401.40 1.95
354 387,40 1.87
355 369.30 1.69
356 409.40 2.25
357 423.30 1.90
358 405.40 1.80
DMSO-d6: 12.7 (br s, 1H); 8.8 (s, 15); 8.7-8.2 (s, 3H); 6.5
(m, 0.8ED); 6.2 (m, 0.2H); 4.2 (m, 0.3H); 4.0 {m, 0.7H); 3.8
359 399.10 1.80 3.6 (m, 2H); 3.4 (m, 1H); 3.2-3.05 (m, 1H); 2.7 (m, 2H);
2.2 (m, 3H); 2.05 (m, 1H); 1.7 (s, 2.7H); 1.6 (s, 0.3H); 1.0
(m, 0.3H); 0.7 (m, 2.7H).
DMSO-d6: 11.92 (m, 1H); 8.72 (bs, 1H); 8.22 (m, 1H);
360 379.20 1.60 [8.05 (m, 2H); 7.42 (m, 1H); 7.18 (m, 1H); 6.32 (bs, 1H);
5.22 (m, 1H); 4.20 (m, 2H); 3.32 (s, 3H); 1.35 (m, 3H)
DMSO-d6: 11.9 (m, 1H); 8.55 (m, 1H); 8.25 {m, 1H); 8.18
‘) 361 397.10 1.90 (m, 1H); 7.98 (m, 1H); 7.65 (m, 1H); 7.15 (m, 1H); 5.15
: : (m, 1H); 4.18 (i, 2H); 3.30 (s, 2.5H); 2.90 (s, 0.5H); 1.35
(m, 3H)
362 357.10 1.51
363 343.10 1.40
364 361.10 1.41
365 391.10 1.85
(500 MHz, DMSQ) 12.83 (s, 15, 9.2 (bs, 1H), 9.07 (s,
1H), 8.68 (d, J = 7.8 Hz, 1H), 8.61 (s, 1H), 842 (d, T =4.6
Hz, 1H), 8.15{d, ¥ =7.1 Hz, 1H), 7.35 (dd4, ¥ =4.8, 7.8 Hz,
366 1 39300 | 160 1 626 (a1 =7.2 Hz, 16D, 4.86 (1, J = 6.3 Hz, 1H), 4.12
- 4,04 (m, 1H), 3.90-3.85(m, 1H), 2.31 (1, J = 6.6 Hz,
1H), 1.02 {d, 6H)
(500 MHz, DMSO) 12.36 (s, 1H), 8.86 (t, J = 6% Hez, 1H),
8.72 (dd, I = 1.4, 7.9 Hz, 1H), 8.35 - 8.31 (m, 3H), 7.86 (s,
367 | 41091 | 200 Ly 06 (dd, T = 4.7, 7.9 Hz, LH), 4.60 (6, ¥ = 7.6 Hz, 1H),
4.04 - 3.96 (m, 1H), 3.90 - 3.83 (m, 1H), 2.28 (td, Y= 13.8,




282 392.9 2.7 (500 MHz, MeOD) 8.80 (d, J = 2.3 Hz, 111), 8.35 (s,
111), 833 (s, 111), 8.28 (d, J = 2.3 Hz, 111), 3.19 (g, J = 7.2
Hz, 211), 1.74 (s, 611), 0.93 (t, | = 7.2 Hz, 311). WO

2007/ 084557PCT/ US2007/ 001225 88 Cnpd it M+-11 RT NVR 283 410.9 2.7
(500 MHz, MeOD) 8.81 (d, J = 2.3 Hz, 111), 8.35 (s, 111), 8.33 (s,
111), 8.28 (d, 1 = 2.2 Hz, 111), 8.19 - 8.17 (m 0.3311), 4.23 (dt, J
= 47.4, 5.1 Hz, 211), 3.42 (dt, J = 2595, 5.1 Hz, 211), 1.75 (s,
611). 284 439.9 1.9 (500 MHz, MeOD) 8.72 (s, 1H), 8.57 -8.53 (m
211), 8.45 (s, 111), 8.26 (s, 111), 3.85 -3.78 (m 211), 1.75 (s,
611). 285 428 2.8 (500 MHz, MeOD) 9.07 (d, J = 1.9 Hz, 0.5311), 8.81
- 8.78 (m 0.84H), 8.55 (d, J = 10.5 Hz, 111), 8.45 (d, 3 = 15.6 Hz,

1H), 8.30 (s, 111), 4.56 -4.52 (m 111), 4.06 - 4.00 (m 111), 3.89
©3.84 (m 11’ mpd 7 Nk 27 (RE T 12— 06— (et — 2864285
. 2.9 (500 M ~Me(D) 8. 797((d,” J ¥.CH>, 168, IOQJ(I:LEH)S 0 (s—1tH)+—8-33
- 8.28 (m 2 SZBIBE 5.440011, B 96.5, 4.2 Hz, Iiiy; :5.51 —S3- 43—
211), 1.74 (%, 3471). @B00446 D80 3(500 VFZ, VEOD) B 78 (d—F—23

Hz, 111), 8.453¢06, [J 584801 |Ha.90.11), 8.34 (s, ITI), 3. 2*3—(‘11—3—:—3—3—‘
Hz, 211), 3.86378.444Mmp0211)1.50L. 3 (s, 611). 288 437.96 2.9 (500
MHz, MeOD) 9/247Zm! _@95Bf, 8.330 8.73 (m 0.271T), 8.62- 8.29 (M
2.711), 7.76}-737 (m 0.4611), 3. 8BMSGQ-dEGI2ANm, 2A})8,9518 8, 13);56B-§.63 ¢,
611). 289 40B.5372. 9 (BVES €16) 42 BE)IF5588.3 G 2E)B7.4 (o, 0.3H)1 13 (0. BB 6. 85
(m 211); 8.1 (s, 311); 7.65 (n, Eti )71'5461(‘33085%5rﬁ5(2,lﬂji,53(d.57ﬂ;)$0(d
1 Y ¥ 1
111); 4.1 (n, 111)] 3.9 (n} 111); 23;4;4(5r3352( ) &

X 4 9{m—4311 6

(in, 211); 2 { Ty A
g&g@ fw

(s, 311). 292 3n57. ] 20904 QI\/SMG) (d, B.780)4(633 (d1dBrD); 86

5
(n, 211); 8.1 (s, lI11); 7.7 (dd, 193@4]5(@@%114)2@1329}{)}&346)@ 3E);

2.9 (DMBO-d6) 12.3|(br s, [L11); 8;,‘37;“% 18 (brs, 3 =r1n<m
111); 7.95 (m 3HLLY; 427.05- 4. 050( ;" ' "B

2H); 2.1-1.9) (m 4]1); 1.6|(s, 31}

s, 111); 8.7[ (S, IIL); 8. 3N 2bNsoas

3.1-2.8 (m R1I1 ;2. 1-1.9 Km 411%8p, BI¥ 83231, 1¥L. 35-1. 15 (n, 211);
0.6 (in, 311}__%'2 A0 o 0d.37 483.1 2.42 295 453 2.02 296
410.3 1.75 Ro¥/4qy 3615105 {nﬂﬁ&. ). 12 45 (hr s, 111); 83 (s, 111);
8.4-8.2 On, ri78 g 39500 4 11\137/1 75 (¢ 111): 4 25:3 9 (n_ 211)
3.2-3.0 (In, égg); °§§F%L \%49 204y 1.0 (in 311) 208 421 2 2 5§ -
(DVBO- d6)  12-#5g3br 5379io; I%g(s 1148482 {m AH): 55 (d
|H); 4.75 (tj—Tto—4-25-3-9- @6%0’ %%‘ o —111)
23-2.0 (in, [21):" 1. 45-1.2 (n, 21 ﬁé&gx 41(;%%{%@{ S

[7.41 (m, 1H), 3.83 - 3.76 (m, 2ED), 1.88 (s, 6H).
DMSO-d6: 12.3 (5, 1H); 8.7 (d, 1H); 8.45-8.25 (m, 3H);
383 423.00 2.10  {8.15(s, 1H); 7.25 (m, 1H); 4.15 (m, 1H); 4.0 (m, 1H); 3.85
(m, 1¥D); 3.7 (m, 1E); 2.05 (m, 45); 1.75 (s, 3H).
_ DMSO-d6: 12.8 (s, LH); 8.8-8.2 (m, 5H); 7.4 (m, 0.2H);
284 405.10 | 150 [-25 (m, O-8H); 6.8 (d, 0.8H); 6.15 (d, 0.2H); 4.2 (m,
0.2H); 3.95 (m, 0.8H); 3.8 (m, 3H); 2.2-2.0 (m, 4H); 1.8-
1.6 (m, 3H).

2
RT NTMR : ’ 1H), 7.90 (dd, J = 4.4, 8.2 Hz, 1H), 7.77 - 7.73 (m, 1H),

385 488.00 i.70

DMSO-d6: 12.4 (bs, 1H); 8.92 (m, 0.5H); 8.62 (m, 0.5H);

386 380.00 1.90  [8.50 (s, 0.5H); 8.42 (s, 0.5H); 8.40-8.20 (m, 4H); 7.20 (m,
0.5H); 7.15 (m, 0.5H); 3.72 (m, 2H); 1.45 (m, 6H)

(500 MHz, DMSO) 12.81 (s, 1H), 8.65 - 8.56 (m, 30, 8.36

(d, J = 4.4 Hz, IH), 8.22 (d, ] = 6.9 Hz, 1H), 7.26 (dd, T =

387 421.10 150 [.7,7.9 Hz, 1H), 6.85 (d, J = 6.4 Hz, 1H), 3.80 (bm, 4H),
3.6 - 3.62 (m, 2H), 2.26 - 2.22 (m, 2H), 2.15 (m, 2H),

0.00 (TMS)

388 453.30 1.68 (500 MHz, MeOD) 8.88 (dd,J = 1.5, 8.1 Bz, 1H), 8.60 (s,




299 425.1 2.3 (DMBO-d6) 12.4 (IX

S

8.35-8.2 (m 311); 5.5 (d, 111); 4
(in, 3H; 3.3 (n, 111); 2.7 (in, 1
2.5 (DVMBO-d6) 12.4 (br s, 1H); 8.8

.5.9 (dd, 111); 5.5
2.75-2.0 On, 411).

(d,

11y ;

4.85 (t,
301 441.1 2.6 302 465.2 1.9 303 411.2 1.8 304

, 111); 8.7 (s, 111); 8.6 (m 111);
8 (t, 111); 4.45 (n, 111); 4.3-3.9
11); 2.3-2.0 (m 211). 300 443.1

8.6 (m 2H); 8.4-8.2 (m 311);
111); 4.3-3.9 (m 211);

447.2 1.8 305 425.2 1.9 306 437.2 1.8+ 307 455.2 2 308 437.2 1.9

309 457.1 1.8 (DVBO-d6) 12.3 (br s, 111): 8.75 (s, 111); 8.35-8.2
(rn, 311); 8.1 (s, 111); 6.45 (m 11)); 5.55 (n, 11l); 4.2-3.7 (m
411); 2.4-22 (in, 211); 1.7 (s, 311). Table 6 Copd # M FR RT NVR
DVBO-d6: 12.25 (Ix s, 111); 8.8 (m 1H); 8.7 (m 1H: 310 409.00 1.80
8.35-8.3 (in,_211); 8.2 (n, 111): 7.2 (m 111); 4.85 (d, IH); 4.0
(n, 111); 3. 9Cupd#( n MeH1)| RB5 |(m [11); 2.1-1. 3aRm 31T).
DVBO-d6: 12.35 (br p, 111);{ 8.8 (i[HD, 8204, T 831 Hayy ] 3Bp ;- 836 nd 0F), 999 (s,
1.80 8.35-8.3 (n, 21): 8.2 (n, 11HED;7.40 @d(Tw 41140 Ha, 185, 181 (sL1H) 4.19 (¢, T =
4.0 (n, 111):| 3.95-B.8 (in,| 311); @.gs,lg? 4.111-14.09 (a0, 1H, 495 (6/AED3AM) (s, 3H),
500MHz DVBO-d6 060G 12.8(Hr m 1H)i3,-35&% (ﬁﬁ@ﬁi),,lﬁﬁ(i?\ﬁmm.-mﬁ%,2H,
8.8(m 1H), 8.[65(sHH—8-3Ge3H)- Se¢r11l) 7 75(hr m
(. \ 8.82 (dd; , , 1H), 8.58 (s,
7.3(d, 111), 4. 83539“ 1"2819%09( m 12_.}81) u%(ﬁ%@mo «, J{?éﬁz%fgz 8.00 (s, 1H),
7.39 (dd, J = 4.7, 8.0 Hz, 1), 7.32 (s, 1H), 4.08 (s, 3D,
4.07 (s, 3H), 3.80 - 3.77 (m, 250, 1.87 (5. 6ED),
| (500 MEz, MeOD) 8.85 (dd, J = 1.4, 8.1 Hz, 15, 8.60 5,
| 1HD), 8.42 - 8.40 (m, 1H), 8.37 - 8.30 (m, 1D, 8,00 (s, LED,
390 ATLI0 | LT0 G G (dd, T = 4.7, 8.0 iz, 15D, 7.32 (s, 11—1)?2.64-5?41 (I;In)
1E), 4.08 (s, 3HD, 4.07 (s, 3H), 3.44 (m, 2H0), 1.87 (5, 6H.
(500 Mz, MeOD) 8.88 - 8.87 (m, 16D, 8.59 (s, 1H). 8.40
(d, T = 3.3 Hz, 1H), 8.03 - 8.02 (m, 1H), 7.99 (s, 1H), 7.4
391 .| 44920 | 170 {ad,J=4.7,8.1 Fz, 1H),7.31 (s, 1H), 4.07 (s, 3H), 4.07 (s,
3H), 3.07 (m, 2ED), 1.86 (s, 6H), 1.29 (m, 2ED), 0.61 (1, J =
7.5 He, 3H).
392 | 339.00 | 143
395 | 353.10 | 1.56
394 | 357.10 | 147
395 | 37510 | 156
DMSO-d6: 12.25 (s, 1H); 8.95 (m, 16D 8.7 (4, 16 8.35
(d, 1H); 83 (m, 1E); 8.2 (m, 1ED); 7.25 (dd, 1H); 5.5 (d,
396 | 42700 | 190 (m);;}?s (dd, 180); 4.3-3.75 (m, 4H): 2.7 (m, 1H); 2.2.-2.0
m, 1H).
DMSO-d6: 12.15 (s, 1H); 8.9 (m, 15); 8.65 (4, 1H); 5.35
397 | 44500 | 230 (d, 1H); 8.3 (m, LH): 8.15 (m, LH); 7.2 (m, 1); 5.1 (m,
1ED); 4.3 (m, 2H); 3.9 (m, 2H); 3.0 (m., 1ED; 2.5 (., 1D,
) (500 Igugzégaegi) (9.1% . 0:25H), 895 (0,1 =67 B,
66H), 8.59 - 8.41 (m, 3.64H), 7.45 (m, 1H), 3.84 (m, 2H),
398 | 39400 | 210 221-2JS(HLIID,205-202{HL1%D,L6?(nn3£5,£g;
t,J =7.3 Hz, 3H). ‘
399 | 32500 | 1.60 —— —
(s}cI:o Mz, MeOD) 9.07 (br, 0.24H0), 8.54 (s, 1HD), 8.46 (s,
1H), 8.36 (4, J = 4.3 Hz, 1H), 7.39 - 7.36 (m, 1H), 3.25 -
4001 34000 1 180 oW, 2,15 2.00 (m 25D, 1.65 (o, 3D, 0.7 - 0.90
(m, 6H).
DMSO-d6 (rotational mixture about 1.3:1): 12.45 (m, 1H);
9.05 -8.3 (m, SH); 7.3-7.2 (m, 1H); 5.6-5.4 (m, 1H); 4.8 (t.
L | 41010 | 210 b 610 27 (6 0.4ED; 445 3,75 (omy AT 2.6-2.6 (. 1}1);(
2.25-2.1 (m, 14).
DMSO-d6 (rotational mixture about 1.3:1): 12.45 (m, 1H);
' 8.8-8.3 m, SH); 7.3-7.15 (m, 1H); 5.5-5.35 (m, 1H); 49 (d,
021 MO0 200 b6y 475 (d, 04K, 4.15.9.8 (o 4Dy 275.9.6 Ga 1}1();
2.4-2.3 (m, 1ED.




313 495.00 2.30

500MHz MeOD-d4: 8.68(m | H),

8.5(s, 1H),

4.04(m 1H),

1H),
s, 1H), 314 438.00 2.00 8.1(d.1H), 6. 71(d, |
g.gggn 1H)H) 2.7(t, 211), 2.4(m 111), 2.24(m 1H) 0 500MHz MeOD- d4:
8.66(s,111), 8.4(s,IH, 8.35(d,IH), 315 456.00 2.01 .
8.3(d. 1H),5.45(m 111, parially ex), 5.04(m 1H), 4. (r)nM-le) i\/EOD "
- S TR (HRer 2é5(5?]d1|% Zé%gﬂaé%o 2 ig 8.35(s. 1H) ,
.77(s, 111), 8.71(s, 1H), 8.5(d,|H), . . . C1H),
g.ozgt,lH)? 7.88(d, 1H), 7.71(t,1H). 5.25(mIH), 40%%@5’0 3598(2m8
1H) 2. 73(t, 21-1), 2.6(m 111), (2.5(?11)1-123 21(75482.OIO| |2) DI d5 12,1
1H); 8.7 (bs, 111); 8.5 (m ;8. , ;7. , ;
ébg’( H)|||); £1.8 (in, 1H: 3.8 (n, 211): 3.6 90 Cnpd #Cf)g/lérleRTGN?/bRs
(m 3H); 29 (m_211); 2.0 (m 211); 1.2 (m 211)  DVBO d5 12.6 (b
111), 8.8 (bSCrﬂ.IhD# 8M+ﬁm Zm 4 \b, ::.:)\‘Jz;_ 7:1 .’),’In' . ,:-’
1H); 6.9 (s, [1H03 4] 839am0 LTI Hp 3-8 (1 m—244)-—3—6~ a3 >
(m 5H); 2.0[(mM0421B3)4090102 [(T15811) LJIVB(JLE.IE\) 26 B8 —3) -8
(bs, HP; 8.6 (mM0521/4)409804 }(S1.5@81 bJ.U.lJ.U 310 J.J.f.{', rl‘lt:l\\o,q ;...z.fm,
(m 214); 3.7 (M 210 33— (m—2tH-—2-6—(m
o T 111),2ﬂ3§.9)n9a(m g) 3 ( DVBO d5 12.6 (bs, IH); 8.8 (bs,
T 211‘“93 F %(31%%5“’&%5“3‘!0 3.00 111); 7.7 (s, 111); 4.7
(1 rlnl)i ; Stmo [9RTed13) : 3 Eripaynds weie; sc@er@d for ter, abkty 1o3nlbit K2 s the
1.9 (m ,311) Bsay shbwn Beldy.; REchonk Werelehhied out in a kinase buffer containing 100 mM
) HEPES (pH 7.4), 1 mM DTT, 10 mM MgClz, 25 mM NaCl, and 0.01% BSA. Substrate

concentrations in the assay were 5 uM ATP (200 uCi/pmole ATP) and 1 M
poly(Glu),Tyr. Reactions were carried out at 25°C énd 1 nM JAK3.

[0z217] To each well of 2 96 well polycarbonate plate was added 1.5 plofa
candidate JAK3 inhibitor along with 50 41 of kinase buffer coniaining 2 pM
poly(Glu),Tyr and 10 M ATP. This was then mixed and 50 ul of kinase buffer
containing 2 nM JAK3 enzyme was added to start the reaction. After 20 minutes at room
temperature (25°C), the reaction was stopped with 50 ul of 20% trichloroacetic acid
(TCA) that also contained 0.4 mM ATP. The entire contents of each well were then
transferred to a 96 well glass fiber filter plate using a TomTek Cell Harvester. After
washing, 60 pl of scintillation fluid was added and 3%p incorporation detected on a Perkin
Elmer TopCount.

Example 4: JAK?2 Inhibition Assay.

[0218] The assays were as described above in Example 3 except that TJAK-2

enzyme was used, the final poly(Glu)sTyr concentration was 15 uM, and fina] ATP
concentration was 12 uM.

(o219} All compounds depicted in Tables 1,2 and 3 were found to inhibit
JAK3 with a Ki of less than 0.1 MM except for compounds 22, 35, 56, 68, 177, 223, 310,
317,318, 319, 320, 321, 322, 326, 336, 337, 338, 339, 340, 351, 356, 367, 369, 370, 388,
and 390. All Table 1, 2 and 3 compounds inhibited JAX3 with a Ki of less than 2. 0 uM
except for compounds 68 and 319, All Table 1, 2 and 3 compounds were found to
inhibit JAK2 with a Xi of less than 0.5 MM except for compounds 9, 22, 35, 56, 57, 68,
310, 317, 38, 319, 320, 321, 336, 338, 339, 340, 348, 351, 356, 367 and 372. All Table
1, 2 and 3 compounds inhibited JAK?2 with a Xi of less than 5.0 UM except for
compounds 68, 318 and 319,



d4- met hanol ) 8.86 (d, 113), 8.40 (d, lii), 8.29 (d, 111), 8.25 321
224.20 1.50 (s, 111), 7.30 (dd, 111), 5.65 (hr s, 111), 4.62 (d,

111), 4.03- 3.35 (m 711) DVMSO- d6- 12.5 (s, 111); 8.7 (s, 113);
8.3)(n] 31); 7.9 (d, 322 403.10 2.10 111); 4.65 (d, 111); 3.95 (m
111): 3.85 (m 211): 2.25 (m 111); 2.0 (m 314); 1.05 (m 311).
(500 MHz, DMBO-d6) d 12.31 (s, II1), 8.79 (s, 111), 8.65  (d, | =

7.8 Hz, 111), 8.61 (t, S =6.3 Hz, 111y% 8.38 (d, J = 4.1 323 395,10
1.70 Hz, |k3, 8. 29 Edd, J=4.7, 1.5 Hz, IH), 8.24 (s, 111), 7.15
(dd, J. =7.9, 4.7 H, 111)" 3:81 (m 211), 1.57 (t, 211), 1.19
(t, 2H) DMSO-d6: 13.0 (hr s, 111); 8.7-8.6 (m 211); 8.4 (m HP;
8.3 (m Il1); 8.15 (d, 0.311); 8.0 (d, 0.711); 6.75 (d, 0.711); 324
385.20 1.70 6.3 (d, 0.31); 4.85 (d, 0.711); 4.5 (0.311); 4.0-3.85 (m
111) ; 3. 8- Bx&mples: axxrscahmﬁ1ﬁmmn&&h$s§2 05 (m 311) 1.1 (dd,

65 (s, 111),
ezalé)5 (m 21%3 [6%1%] 325 3@?@?3%35(’% &3 E Cag #2‘33“( 3411&'7“‘- EJ(EPVW 4, )
111); 3.95 (nireiptpined ag3E iy Mlumu:hf“ gqm):uba&r B c(cmcum&&hsdrﬁmQRPMI 184pl) ;
2.25 (m 111) supBleReftBd withie-mM 60 10 é@@ﬁ%ﬁggl( sf)ﬂun%%;%eﬁbén éB
?)13_ 13 §)8 ( élé ?{1 éc%% lg gnl\g%-lEPE ,(llql_lIlM @?ium PYOR3RY-Gh@MB 2-rikrcaptoethanol,
(611, 3. 81 (2H.0F% &8l ddving sefuint], ant} Q% by vol3@del rat T-STIM factor {Fisher Scientific Cat #

CB40115] with Con A). On the day of the experiment, HT-2 cells were washed,

) resuspended at a density of 5 x 10° cells per ml in fresh cell culture medium without T-
STIM and incubated for 4 hours without T-STIM. After four hours, 50 1 (0.25 x 10°
cells) of the resnspended cells were added to each well of a 96 well plate. Serial
dilutions of compounds were made in DMSO and then added to RPMI. 100 p] of the
diluted compounds were added to each well and the plates were incubated for 1 hour at
37°C. 50 ul of recombinant murine interleukin-2 (rmIL-2) at 40ng/ml (R & D systems
Inc. Cat# 402-ML) was added and the plates were incubated for 15 minutes at 37°C.
[02211] The plates were then centrifuged for 5 minutes at 1000 pm, the
supematant was aspirated and 50 pl of 3.7% formaldehyde in phosphate buffered saline
(PBS) was added per well. The plates were incubated for 5 minutes at room temperature
on a plate shaker. The plates were again centrifuged at 1000 rpm for 5 minutes. The
supernatant was aspirated, 50 pl of 90% methanol was added to each well, and the plate
was incubated on jce for 30 minutes. The supernatant was aspirated and the plate

- washed with PBS. 25 ul per well of 1:10 diluted Phospho STAT-5 (Y694) PE

) conjugated antibody (PS-5 PE antibody; Becton-Dickinson Cat. # 61256) was added to
the plates and the plates were incubated for 45 minutes at room temperature on a plate
shaker. 100 1 PBS was added and the plates were centrifuged. The supernatant was
aspirated and the cells resuspended in 100 pi PBS. The plate was then read on a 96 well
FACS reader (Guava PCA-96).

[0222] Compounds of the invention were found to inhibit JAK3 in this agsay.
Example 6: JAK2 Cellular Inhibition Assay
[0223] TF-1 cells (ATCC Cat. # CRL-2003) were grown and maintained at

37°C in a humidified incubator in cell culture medium {RPMI 1640 supplemented with 2
mM L-glutamine adjusted to contain 1.5 g/L sodium bicarbonate, 4.5 g/L glucose, 10
mM HEPES, 1.0 mM sodium pyruvate, 10% fetal bovine serum and recombinant hurnan



438.41 3.56 8.22 (1H, s), 8.26 (1H s), 845 (111, t), 8.58 (111, s),
8.81  (IH s) DVBO- d6/ CD30DY CDC13 1.58 (611, s). 3.12 (111, s).
3.75 328 40 Rdr/@433 (211, m, 7.21 (111, m, 8.19 (1lllpcEHYs208/00825
(111, m), 8.45  (1H t), 8.69 (1H %), 8.71 (1H, d) 329 470 35 324
MeOD: 1.75 (611, s), 2.16 (2H, 1), 3.35 (211, m), 8.34 (211, s),
8.48 (111, s), 8.75 (1I1, s), 8.85 (111, s) DVBO- d6: 12.8 (s,
111): 8.7-8.5 (m 311): 8.4-8.25 (m 2H): 330 381.20 1.50 6.7 (m
0.711) 6.3 (m 0.311): 4.8 (m 0.710; 4.6 (m 0.311): 4.0-3.6 (m
411); 2.95 (m "1H); 2.35 (m 111); 2.05 (m 311). DVBO- d6: 12.9
(In's, 113); 8.8 (s, 111): 8.7 (s, I11); 8.6 (s, 331 383.20 1.70111);
(8- 4 (2 i 2 11 %-ér:?mﬂoﬂﬁe hfﬁbrobﬂliée co@orﬁr e(tﬁnulﬂtﬂl?f’actﬂr [?hGMCS'IFL @&D CS)%(IS)M%GS B #
R R LS G, Opits diy:oF 168 xpegipiens TETh cfis e washed) resyoperied o 5
g— i—l) 11?) 4 g&gsﬁf’g‘f 33 10%EbIR- p@pml Hfgsh%fgl)éuftﬁle n?éhlﬁm withdul ﬁGl\)*éﬁ-‘ and- 6
DVSO- d6: 12"13';'!96{@#054 mrf)wm@uvm@bé@sm Bpfter 'GJUGQO'Cfév éol&h@ 25331° gelis) 2 the
|2| IO)O 8338( ?9331?5 ié_’gded%elgs weére allditd io élicl?v&ﬁof laU)S’Wdﬂl plat@”Ecgéljd)ilutlgnsgcﬁ' Em

m
s, 111); 8 @HRoyads ‘.‘i&rf)mﬂcb‘ “7’@1‘(1%9 ang t@rlaﬂde@,@m 2@9&' @Gh%dl@t ¢n
1.611); 8. %cﬁnp%uﬁ&s w@rlejahdecﬁtde‘éclé Lell@nd me)platés @&eﬁﬂaub@te&k&x) i héur:e B9hC,

0.811); 4.65 (d g -4, m
50 pl of rhGMC F at 10ng/ml was added and’ the plates were incubated for 15 minutes at

37°C. The plates were then processed for FACS analysis as detailed above in Example
5. Compounds of the invention were found to inhibit JAK2 in this cellular assay.
[0224] While we have described a number of embodiments of this invention,
it is apparent that our basic examples may be altered to provide other embodiments
which utilize the compounds and methods of this invention. Therefore, it will be
appreciated that the scope of this invention is to be defined by the appended claims rather

than by the specific embodiments that have been represented by way of example above.



(n, 111); 3.6 (m 1H); 2.35 (m 111); 2.1-2.0 (m 311). 335 387.40
2.00 336 403.40 1.90 337 385.40 1.80 DNI SO-d6: 8.60 (m 2H)
8.30 (s, 111): 8.23 (bs, 111); 5.50 338 511.20 2.50 On, 213): 4.38
(in, 211); 4.10 (m 211); 3.38 (m 411); 2.50  (n, 111): 1.90-2.00

(m 3H): 1.32 (t, 311) 339 421.30 2.00 340 455.20 2.10 DVBO- d6:
13.0 (bs, 111); 8.55 (m 111); 8.45 (n, 9811); 8.35 341 439.20 1. 90
(n, 111): 6.72 (in, 111); 5.60 (m 111); 4.20-3.70 (m 511): 330

(s, 313); 2.00 (m 311) 342 457.10 2.40 DVSO-d6: 8.30 (m 111): 830
(m 311); 7,70 (n, IH): 5.40 (m 111); 4.20-3.70 (n1 5H); 3.30 (s,
313); 2.00 (n, 311) (500 MHz, DVSCRLAPMS3 (s, IH), 9.30 (s, 1H
8.61 (t, —“§4§1ﬁ79 20 2.04 7.6 Hz, 211), 8. 37 (d, J -= 4.5 Hz,
111), 8.17 (d, J'= 7.1 Wz, 111), 7.27 (dd, J = 4.7, 7 7 Hz, 111),
6.69 (d, J = 6.9 Hz, 111), 3.79 -3.76 (m 211), .63 (s, 611)

DVBO- d6: 12, 0.5 13); 8.78 (m Cooel . 344
366. 10 1.87 I Cm“%ﬂ%ig %éﬁﬁgg)(n1 0. %11) 8. 28 (s. 111);

8.32-8.25 (n, 211) 8. 30 (n] 1.511); 111); 7.20 (in, 111);
4.54 (m 113); 3.80 (n, 211); 132 (ﬁéiﬁ% (500 MHz, DWMSO-d6)
12.20 (s, 1H), 8.67 (dd, J = 1.4, 7.9 Hz, IR1), 8.43 (t, J = 6.2
Hz. IH), 832 - 8.28 (m 211), 8.10 345 AN=RO 1.90 (s, 113), 7.5 (bs,

111), 7.20 (dd, | = 4.7, 7.9 Hz, rR211), 3.B1 - 3.73 (n, 211), 2.20
- 2.16 (in, 111), 1.99- 1.95 (m 1

or a pharmaceutically acceptable salt thereof, wherein:

R’isH, Clor F;

X'is Nor CRY;

R?is H, F, R', OH, OR', COR', COOH, COOR', CONH,, CONHR', CON(R'),, or CN;

R*is H, F, R', OH, OR', COR', COOH, COOR', CONH,, CONHR', CON(R"),, or CN;

or R* and R*, taken together, form a 5-7 membered aryl or heteroaryl ring optionally
substituted with 1-4 occurrences of R'?;

R'is a C;.;aliphatic optionally substituted with 1-4 occurrences of R’

each R® is independently selected from halogen, CF;, OCH;, OH, SH, NO,, NH;, SCHs,
NCH;, CN or unsubstituted C;. aliphatic, or two R’ groups, together with the
carbon to which they are attached, form a cyclopropy! ring or C=0;

each R' is independently selected from halogen, OCHj3, OH, NO,, NH,, SH, SCH;,
NCH3;, CN or unsubstituted C,.;aliphatic;

R® R14 RE R® RU
z A R14
S O LTI
|/w]/ R7 g N/\”/ \R7§I ” R7
R'is R" O - 0 R" 0O ;

R" is H or is a -C, ; aliphatic optionally substituted with 1-3 occurrences of R'';



(s" 313), 0.82 (t, J = 7.5 Hz, 311) (DVBO-d6, 300 MHz) 11.95 (bs,
I11), 8.7 (d, Il1l), 8.25 346 393.20 1.60 (n, 211), 8.12 (d, 111),
8.02 (d, 111), 7.28 (s, 111), 7.13 (dd, 111), 6.38 (bd, 111), 3.75
(m 211), 2.06 (n, 113), 1.83 (n, 111), 1.46 (s, 311), 0.8 (t,
313); (500 MHz, MeOD) 8.87 (d, | = 8.1 Hz, 111), 8.60 (t, 111),
347 425.27 2.25 8.36 (d, 111), 8.27 - 8926 (n, 211), 7.39 (dd, | =
5.0, 8.0 Hz, 111), 3.86 (m 211), 2.29 (t, | = 7.5 Hz, 411), 0.87 (t,
J=7.5 Hz, 611) 348 407.20 1.67 (500 MHz, DVMSO-d6) d 12.81 (s, 1H),
8.92 (s, 111) 8.68- 92 Cnpd # Mr1l RT NMR 8.57 (m 311), 8.38
(d, J = 3.3 ¢agh Ri'L i) indegendenly seleated from Wiogen 70T @, 8H) NG, 8iH( 8CH;,
IH), 3.82-3.74 ( 1 ( 1

082 > 078 (m Y 5o COMRE o Bupblliuued e & pd R Throd s
(d, 111), 8.27 (rw1th]1116.9a,rbc& td Svhictl they56e at@dhed Fotn 7 2ydipropd) fiflg G0C=04 ) ,

7.18 (n, 21 3.97 2111), 3.59
(m 01415 21 e R aleypd dptignarf sibeckiag W 1-sppepgces BR S (5 <% 301,
8.85 (m 11lgach &”715(ddepkﬂd&tly&e@ct%ﬁoﬂﬁ%lcﬂg@n 1040;,(oH, &bL) NH; 48, S0H;,
111); 7.2 (m MﬂCH (dd, 111): 4. 45 (i 111): 4.05-3.7 (m
411); 2.3 (m 11 31% H'ilsuﬁél)ted Ci-22p =d‘6" twpoRg g(wssfogq_‘h@f)wlﬂgthf
(m 111); 8.7-8. @m@enuﬂé%lhuéﬁge%Q%ﬁ&i%ﬁ@u&gé@ %pﬁrﬁ% 211) 7.4 (n,
0.311); 7.3 é 1) 11); 5.1 (ad,
0. 711) 4.8 é@l4erGEEQHHMP¢§hzawoh1 111) 4.2-3.6 (m 411); 2.4 (m
-1 (
4

111) ; 15 59 or 3adoshliledt® LR and54 387. 40 1.87 355 369.30 1.69

356 409 0 ,
R" is a Cy.; aliphatic or cycloaliphatic optionally substituted with up to 6 occurrences of F.

2. The compound according to claim 1, wherein the compound has formula I-A:
RZ Re
Y%—Fv
N
=N
RS
N
N R
I-A.
3. The compound according to either of claims 1 or 2, wherein R? is H or Cl.
4, The compound according to claim 3, wherein R is Cl.
5. The compound according to claim 3, wherein R*is H.
6. The compound according to any one of claims 1-5, wherein R?isH, F, R, OH or
OR'.

7. The compound according to claim 6, wherein R? is H or F.



5 357 423.30 1.90 358 405.40 1.80 DVBO-d6; 12.7 (br s, 110;
(s, 111); 8.7-8.2 (s, 311); 6.5 (n, 0.811); 6.2 (m 0.211);
(m 0.311); 4.0 (n, 0.711); 3.8- 359 399.10 1.80 3.6 (m Al); 3.4
m 111); 3.2-3.05 On, 1H); 2.7 (n, 211); 2.2 (m 311); 2.05 (m
111); 1.7 (s, 2.711); 1.6 (s, 0.311); 1.0 (m 0.311); 0.7 (m
2.711). DVBO-d6: 11.92 (m 111); 8. 74#0(bs, 110; 8.22 (m 110; 360
379.20 1.60 8.05 (in, 211); 7.42 (m 111); 7.18 (m 111); 6.32 (bs,
111, 5.22 (ni, 111); 4.20 (m 211); 3.32 (s, 310; 1.35 (m 311)
DVBO-d6: 11.9 (n, 111); 8.55 (n, 111); 8.25 (m 111&; 8.18 361 397.10
190 (' 1H) ;8. 98 Thpcomp@ind agcopding e, anylgne of claBns( hf, whergin ths: aodnponnd is of

111); 4.18 : . S . : . 2 0. X

3113 362 35(7‘%33#)?13“%&%35 gﬂg’. 1%05%'.]34{63‘@3 %%@?I.Rl&é’it% t&%‘%%r ?91??‘%‘ 6-
1.85 ( 50femMidred 2DNB@E. 12. 83 (s, 111), 9.2 (bs, 111), 9.07 (s,
111), 8.68 (d, S = 7.8 Hz, 111), 8.61 (s, 111), 8.42 (d, J = 4.6 366
393.10 1.60 Hz' 111)''* 8 15 (d 3 = 7.1 Hz, 111), 7.35 (dd, J

=4. 8, 7.8 Hz,9.111)The borBfoutiflaccdrdingfo 2latt 8, itetdin R%is8Bor(R., J = 6.3 Hz

2.2
8.8
4.2
(

111), 4.12 -4.04 (n, 111), 3.90 - 3.85 (n, 111), 2.31 (t, 3 = 6.6
Hz, 111), 1.02 (d, 611) (500 MHz, DVMSO) 12.36 (s, 111), 8.86
(t, J = 6.3 bz, Irht ):ompound according to claim 9, wherein if R* is F, then R? is H and if R? is
F, then R*is H.
1. The compound according to claim 9, wherein R? and R* are both H,

12. The compound according to either of claims 10 or 11, wherein R is Cl.
13.  The compound according to either of claims 10 or 11, wherein R is H.
14.  The compound according to any one of claims 1-13, wherein R7 is CH,CHs,
CHxCF3, CHCHF,, CH,CH,F, CH.CHxCH; CH,CH,;CF;, CH;CH,CHF or

CH>CH,CHF,.

15.  The compound according to claim 14, wherein R’ is CH,CHi;, CH,CFs,
CHzCHZCH3 or CHzCHzCF3.

16. The compound according to claim 15, wherein R is CH-CF;.
17. The compound according to any one of claims 1-16, wherein R" is H or CH3.
18.  The compound according to claim 17, wherein R" is H.

19.  The compound according to any one of claims 1-18, wherein R'¢ is H.



367 410.91 2.10 8.72 (dd, 1 = 1.4, 7.9 Hz, 1H), 8.35 -831 On, 3H),
7.86 (s, 111), 7.26 (dd, J = 4. 7, 7.9 Hz, 111), 4.60 (t, 3 =17.6
Hz, 111), 4.04- 3.96 (n., 111), 3.90- 3.83 (m 1H), 2.28 (td, I=
13.8, 93 Cmpd # M+H RT NMR - 6. 9 Hz, 1H), 1.02 (t, 611), 368 474.00
1.60 369 490.00 1.80 370 504.10 1.90 371 477.00 1.50 372 491.00

1.60 DMSO-d6: 12.9 (m I H); 8. 95 8186 On, 110; 8.8-8.65 (m 373
409. 00 1A0 213); 8.55-8.3 (m 211); 7.4 (m 0.3H); 7.3 (m 0.7H);

6. 85 (d, 0.711); 6.5 (d, 0.311); 5.55 (d, 1H); 5.2 (d, 0.711); 5.0
(d, 0.31); 4.3-3.8 (m 410; 2.8-2.6 (in, 111); 2.5-2.4 On, 110
DVBO- d6: 1228 ( bThesgomppynd @eardipg to dyOmne 8f qlaigisI5I % wherdin R is3%4 427. 00
1.60 7.3 (nt 11)- 6.8 (m 0.71); 6.5 (in, 0.313); 5.3 On, 0.710;

5.1 (m 0.311); 4.3 (m 21); 3.9 On, 210; 3.15 (m 111); 2.65 (in,
111). DVB0- 46The ddtn@ufdracctdi)rig t8.cBim9, ¥hérgin thd 3mpolnd & &.fO6rnfdige 11 or
210; 8.45-8165 (m 21); 7.4 (n, 0.311); 7.3 (m 0.711); 6.9 375
409.00 1.40'¢d, 0.711); 6.3 (d, 0.311); 5.6 (d, 111); 5.1 (dd, 0.71);
4.9 (dd, 0.31); 4.5 (m 0.31); 4.2 (n, 0.711); 4.3-3.6 (m 313);
2.8 (n, 111); 2.3-2.1 On, 111) 376 343. 10

1 x1A
\>/R A /// \7/R‘A
N
=N

cl
//
|\ /l\
N N
NH N,’}{
11 or 11,

wherein X'® is N, CH or CF and R'* is

22. The compound according to claim 21, wherein R is CH,CH;, CH,CF;,
CH;CHzCI‘h or CHQCHQCF;.

23.  The compound according to claim 22, wherein R is CH,CF;.

24.  The compound according to any one of claims 1-23, wherein R® and the carbon

atom to which it is attached is selected from

CHs3 CHF, CH.,F CF
He o O T

sl ()

-ullrllll‘\

U
il



1.37 377 361.10 1.48 378 325.10 1.37 379 339.10 1.49 380 397.10
1.60 381 379.10 1.99 (500 MHz, MeOD) 8.83 (d, J = 8 Hz, 211),
8.68 (s, 111), 382 42935 1.70 8.59 - 8.57 (m 210, 8.42 - 8.41 (n,
111), 8.07 - 8.03 (m 11), 7.90 (dd, J = 4.4, 8.2 Hz, 111), 7.77
-7.73 (m 1H), 7.41 (m 111), 3.83 - 76 (m 211), 1.88 (s, 610.
DVBO-d6: 12.3 (s, 110; 8.7 (d, 111); 81EB 8.25 (m 310; 383 423.00
2.10 8.15 (s, 111); 7.25 (m 110; 4.15 (n, DI); 4.0 (m 111); 3.85
(n, 111); 3.7 (m 111); 2.05 (m 41); 1.75 (s, 311)- DVSO- d6: 12.8
(s, 110; 8.8-8.2 (m 511); 7.4 On, 0.211); 384 405.10 '1.50 . 7' 25

(rn' 0.811).1 6.8 (d, OH11) g$. 153@dc 210 2 (nlC ,210; 3.95
On, 0.810; 3.8 (m 3¥8); 2.2°2.0 @on, HeCN13y’ 385
488.00 1.70 DVBCEd6: 12.4 (be, 111) 84 92 (|n .511); 8.62 On,
0.510; 386 380.00 1.90 8.59 (s, 6.513); 8.22 (s, 0.511); 8.40-8.20
(n, 411); 7.20 (n, 0.511); 7.15 On, 0.510; 3.72 {m 211); | 45 (m

611 500 M-z, Al 8. 8. 36
(d,)J _ 4 He, 111)//8P§§3(dlﬁij%§H. égb i;zgﬁbﬁﬁé%3(dd, J
387 421. 10
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25.  The compound according to claim 24, wherein R® and the carbon atom to which it

is attached is selected from
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1.504.7, 7.9 Hz, 111), 6.85 (d, J = 6.4 Hz, 1H), 3.80 (bm 4H),

3.66 - 3.62 (n, 211), 2.26 - 2.22 (m 213), 2.15 On, 213), 0. 00
(TMS) 388 453.30 1.68(500 MHz, MeOD) 8.88 (dd, J = 1.5, 8.1 Hz, 113),
8.60 (s, 94 Cmpd # MrH RT NMVR 111) 8.40 (d, | = 3.1 Hz, 111),
8.32 - 8.26 (m II11), 7.99 (s, 111), 7.40 (dd, J = 4.7, 8.0 Hz, 111),
7.31 (s, H), 4.19 (t, J = 4.8 Hz, 1H),18 11 - 4.09 (m 1H), 4.07 (s,
311), 4.07 (s, 311), 3.35- 3.32 (n, 211), 1.87 (s, 611), 1.38 - 1.29
(m 211, inpurity). (500 MHz, MeOD) 8.82 (dd, J = 1.4, 8.1 Hz,
111), 8.58 (s, 389 489.00 1.78 111), 8.52 (in, 1H), 8.40 (d, 1 = 3.2
Hz, 111), 8.00 (s, 1 7. 39 (dd, J. = 4.7, 8.0 Hz, 111), 7/82 (s,
111), 4.08 (s,HBLL) 80 - 3. m 211), (s,
611) . (500 NH%\“/ MeoD) sgb Qﬂ4%3 §1 441.8. 1 @Fb H111), 8/60 (s,
390 471.10 1.70 113), 8.42 - 8 0 (in, 8. 31 o (m 411), 8 00
(s, 111), 7.40 fdd, J = 4.7, 8.0 Hz, 111) 7.32 (s, 111) 5.64 -
5.41 (m 1H), 4.08 (s, 3H), 4.07 (s, 311), 3.34 (m 211)  1.87 (s,
6H) . (500 MHz, MeOD) 8.88 - 8.87 (n, 111) 18309 (s +4|), 8. 40

(d, J = 3.3 Hz, 111), 8Cp%cn§3?%ﬁélll .99 . 7.40 391
449.20 1.70 (dd, J = 4/ 3, 1 (s 1y, 4. 07 (s, 311),
4.07 (s, 311), 3.67 (n, 211), 1.85 (s 611), E29 (m 211), 0.61
(t, J. = _ 7.5 Hz, F11). 392 339.10;.1.45 393 353.10 1.56 394

357.10 1.47 395 375.10 1.56

26, The compound according to claim 25, wherein R® and the carbon atom to which it

is attached is selected from
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27.  The compound according to any one of claims 21-26, wherein X'* is CH or CF.

28. A compound selected from



DVBO d6: 12.25 (s, 111); 8.95 (n, 111); 8.7 (d, 111); 8.35 396 427.00
1.90 (d, 111); 8.3 (m I11); 8.2 (m 111); 725 (dd, 111); 5.5 (d,
MX 4.95 (dd, 111): 4.3-3.75 (n, 411); 2.7 (m 111); 2.2-2.0 (m

11-1). DMSO-d6: 12.15 (s, 111); 8.9 (n, 111); 8 65 (d, 111); 835
397 445.00 230 (d, HD; 8.3 (n, 1H); 8.15 (n, 111); 7.2 (m 111); 5.1
(m 111); 4.3 (m 211); 3.9 (m 211%p43.0 On, 1H); 2.5 (m 111).

(500 MHz, MeOD) 9.14 (m 0.2511), 8.95 (d, J = 6.7 Hz, 398 394.00
2.10 0.6611), 8.59 - 8.41 (m 3.641), 7.45 (n, 111), 3.84 (n, 211),
2.21 -2.18 (m 111), 2.05 -2.02 (n M)y, 1.67 (m 311), 0.97 (t,
J. = 7.3 Hz,[ 3H) . 3997375.90 [[. 60 § D00 NMHZ[VEOD) 9. @7 (DT,
0.2411), 8.84 (s, 1141 8.46F(ﬁ, 400 340.00 T.80|[111),48.36 (d,
4
2

.3 Hz, 1H),| 7.39 - 7.36 <, [111), 3.25 - 3.1t

.00 (m 2H)|, 1.65 (m C0.97 - 0790 (m
(rotational [mixture abqﬁg 1.3}|1): 1 N
-8.3 (m 514 1) ; n>< ;
0.611); 4.7 gt 411) 8H2. ;
2.25-2.1 (m (r L E onal mxtuffe about; & 3:1): 12.45
(m111); 4032 $11)" 8-8 3 in 5H)H 7 3-7 15 {m111){ 5
5-5 35 (m 11 4,75 (d, 0l]411) . 15-3.8 (i,
411); 2.75-1 — F
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10. The conmpound according to claim9, wherein if R4 is F, then R2 is
Hand if R2 is F, then R4 is H 11. The conpound according to claim
9, wherein R2 and R4 are both H 12. The conpound according to
either of clains 10 or Il, wherein R3is . 13. The conpound
according to either of clains 10 or 11, wherein R3is H 14. The
conpound according to any one of cl ai nsl0®-13, wherein R7 is CH2CH3,
CH2CF3, CH2CH F2, CH2C H2F, CH2CH2CH3, CH2CH2CF3, CH2CH2CH2F or
CH2CH2CHF2. 15. The conpound according to claim 14, wherein R7 is
CH2CH3, CH2CF3, CH2CH2CH3 or CH2CH2CF3. 16. The conpound accordi ng
to claiml5, ) wherermslR? 15 Crizidr3.  1/. 6ahe_conpgund according to any
one of clains 1-16, wherern Jis Hor CH3. [18. |The conpound
according tqg claim 17, whereginf|R" is H 19. ;}he conmpound accordi ng
01

to any one ﬂf clai ns 1-/18%-hefflein R14 is/Hy/1 20. The conpound
accordi ng td any one Bi\cai nmsfl|1-19, whaﬁg4£ R15|is H 21. The

conpound ac rding . 5|ﬁ11 [ wher ei "c8npound is of formul ae |

or 111: wher Xi"A i's ahd RIAlis 22. The
conpound acq oclaim?2 eiln R7 is CH4CH3, CH2CF3,

CH2CH2CH3 ori 3. 23. s nd accordiing to claim 22,
wherein R7 Hs 24. Th ouMid according to any one of

cl ainms 1-233_mhexpin'Rﬁ and Lom to which it is attached
is selectediffrom, CH®THF? CHI[CHPF 7z 78F3 7. 13 |[T02 OH 7 8H 0- CH3
[ SCH3 / CH2QN / CH2OH /| CH2SH ¢/ QH20CH3 / CH2QCH3 LCHICH3  CH2 CH2FCH2 CHF2

’
[/ CH2CF3 H3CH3c. / CH2F H3c/ c,,./CF3 £ Jf{je conpoung, ace glng
to claim 24, wherein t car bon atfo Wich it isyftt
is selected|from/C S gtH3 103 7 H 3cyCH2
. N

H3C. "."1"." e co ictordling to H25 |
wherein R6 to wh itis attached’Fzﬁggiected

fromC_H 3/ G onpound ac of
clainms 21-2 » 28. A co m
104 5 6 NA N F |

FH/ F ]




HNH O 18
19 20

cl)31:C7 z.r \ Z. X a..

| 14-2(1 O rAti; wze... ", " z. ,t "3-i1, _,
21 | o HN pr"-NitN \ NFf Cl o 11 ...INH\ /
22 23 24 FFi-Nr CGc F 11.144 N \
107
19 131 — 1A% y
r F
FJLF "j\.:
H F \
N
H o
=N gﬁ‘o Y ”)MN ; :(H'{o [
u\!‘ ;'FXF H

z
T
o
24
=
x& o
\!
F3




I\ NN I \ NFHNti N F C NNHFK> H11 105 $1 43 44 5
aa. 14-11 0 /7":15r / I FNH HNNDRNF 106 74 75 . ci -... Nin
NN\ NHHF) OHJ N oPINU wu. :/---)O0O X-.0 +X Et a u. x oh. "Pzz
x. EE...z 1/ ? zr /2, 8 u 88 8 9e K. 0zaltz z zx ! a/l \z

ILI7tl1 z - C3 O
108

226 2l 285

N: / M N My, Ef’"u
F I X A ] E o A
N NH = N
" 293




/ . \ / cr \ N 108 xzyzo. ', ,A u""Th
olecr ZM-1S U LUO "-ezr / \z -/ 293- - tso./ Thu- ? /-=ern/ 5
lt/t/ \ z " 200cCC/al 50 313 314 315 H . .= . =
Ht U
109
. Ky kY]
Cl H
N o
’ < H
L < AL
I\'\D £H Vo
o = iH Yo - N
N.;c\/i‘u“ Hr'?""“ N\’f‘ H
cr
Sh W% e
F N NH N PL
335 — KT 0

29. A pharmaceutical composition comprising a compound according to any one of

claims 1-26 or 28 and a pharmaceutically acceptable carrier, adjuvant, or vehicle.

30.  The composition according to claim 29, additionally comprising a therapeutic
agent selected from a chemotherapeutic or anti-proliferative agent, an anti-inflammatory
agent, an immunomodulatory or immunosuppressive agent, a neurotrophic factor, an
agent for treating cardiovascular disease, an agent for treating destructive bone disorders,

an agent for treating liver disease, an anti-viral agent, an agent for treating blood
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disorders, an agent for treating diabetes, or an agent for treating immunodeficiency

disorders.

31. A method of inhibiting JAK kinase activity in a biological sample, comprising
contacting said biological sample with a compound according to any one of claims 1-26

or 28 or with a composition according to either of claims 29 or 30.

32. A compound according to any one of claims 1-26 or 28 or a composition
according to either of claims 29 or 30, for use in inhibiting JAK kinase activity in a

patient.

33. A compound according to any one of claims 1-26 or 28 or a composition
comprising said compound, for use in treating or lessening the severity of a disease or
condition selected from a proliferative disorder, a cardiac disorder, a neurodegenerative
disorder, an autoimmune disorder, a condition associated with organ transplantation, an

inflammatory disorder, or an immunologically mediated disorder in a patient.

34. A compound according to any one of claims 1-26 or 28 or a composition
comprising said compound, for use in treating of lessening the severity of a disease or
disorder wherein the disease or disorder is allergic or type I hypersensitivity reactions,
asthma, diabetes, Alzheimer's disease, Huntington's disease, Parkinson's disease, AJDS-
associated dementia, amyotrophic lateral sclerosis (AML, Lou Gehrig's disease), multiple
sclerosis (MS), schizophrenia, cardiomyocyte hypertrophy, reperfusion/ischemia, stroke,
baldness, transplant rejection, graft versus host disease, rheumatoid arthritis, a solid
malignancy, a hematologic malignancy, a leukemia, a lymphoma or a myeloproliferative

disorder,

35. A compound according to any one of claims 1-26 or 28 or a composition
comprising said compound, for use in treating or lessening the severity of a disease or

disorder, wherein said disease or disorder is a myeloproliferative disorder selected from
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xaksx / \z F i N N F 29. A pharnmaceutical conposition conprising
a conmpound according to any one of clains 1-26 or 28 and a
pharmaceutically acceptable carrier, adj? ant, or vehicle. 30. The
conposi tion according to claim 29, addi ¢ nally conmprising a

t herapeutic agent selected froma chenotherapeutic or
anti-proliferative agent, an anti-inflammatory agent, an

i mmunonodul at o I Mmunosu sive a factor )
an agent for p?&é’éﬁﬁ"ﬂﬁvgﬁﬁif%g@ég F&Pcymeg\éaa%mm&r’f? %Ri’aH rPE%tt"?bﬁﬁ”d
destructive mrh@]adlbsﬂrtldeﬁﬁelofﬂﬁos@gﬂiﬂ?onfcoEny%hﬁ!aﬂduﬁé}n al ‘éﬁl’fonfé' eEBMonddic
anti-viral .an agent for treating blood 110 di sorders, an
agent for tr 2%1[2;% ﬁr(we%%gmp'arw &Hk%égwprr@rsmp@a@ Fyfgrome or systematic mast
i mmunodefi ci ggcysdiesorders.  31. A nethod. of inhibiting JAK ki nase
activity in a biological sanple, conprising contacting said

bi ol ogi cal sanple with a conpound according to any one of clains 1-26
or 28 or withga ther of

32. A corrpou?d ac%%n @ﬁ-}aEéquP galgzﬁ&sé)sﬁﬁe&op }ngfl grscoi"pfgn‘g?ccﬁgsn&%oﬁ&m 3and
conposition apmﬂmdumguﬂ@aawphbmcmﬁwch@ume29vﬂfd60, for use in

i nhibiting JAK kinase activity in a patient. 33. A conpound
according to any one of claims 1-26 or 28 or a conposition conprising

sai d conpound?. f oTheus@npoBitibk @dédrdiflg @ cla®® SBNhdWGidnbRy SEWBiditgy a Werdbeutic
di sease or condrtron selected froma proliferative disorder, a

cardi ac di soP8tselested dipmna shramribesineyiic of atimadiferative aggRtopmeihialammatory
di sorder, a Q@Hﬂ'aﬁl' %@%ﬁﬁ@ﬁl%ﬁdomrﬁrhurﬂﬁﬂﬁ%sh@@'a? Bk, a0 Rl rb@Ebhi@Rctor, Jan
|nflannatory di sorder, or an inmunol ogi cal drat'ed disorder In
patient. 342gepn @bﬁ%ma@ard@d@sculian@sqa@e, amge@h@r matmgaipmcuvezl@ngdus@sem
a conpositio r aj; k. C u

esooning ¢ hg SEUE (T LORyRClr ARG afiQal Bfenl bt AR 1 fiing blgod
or disorder ﬁ@méﬂbemgammbﬁmtygmngch&p@sswﬂaragmtﬁy-nemmgnmmamoaﬁmhmw,
di abet es, é r s di sease, Huntington's disease, Parkinson's

di sease, AJD assocrated denmentia, amyotrophic |ateral sclerosis (AM,,
Lou Gehrig's disease), nultiple sclerosis (M), schizophrenia,

cardi onyocyte hypertrophy, reperfusion/ischem a, stroke, bal dness,
transplant rejection, graft versus host disease, rheunmatoid
arthritis, a solid malignancy, a hematol ogi c nmalignancy, a |eukem a,
a | ynphoma or a nyeloproliferative disorder. 35. A conpound
according to any one of clainms 1-26 or 28 or a conposition conprising
sai d conpound, for use in treating or |essening the severity of a

di sease or disorder, wherein said disease or disorder is a

nyel oproliferative disorder selected from 111 pol ycythem a vera,
essenti al thronmbocythem a, chronic idiopathic nyelofibrosis, nyeloid
net apl asia wth nyelofibrosis, chronic nyeloid | eukem a, chronic

nyel onmonocytic | eukem a, chronic eosinophilic |eukem a,
hyper eosi nophilic syndronme or systematic mast cell disease. 36. A
pharmaceutical conposition conprising a conpound according to claim
28 and a pharnmaceutically acceptable carrier, adjuvant, or vehicle.
37. The conposition according to claim 36, additionally conprising a
t herapeuti c agent selected froma chenot herapeutic or
anti-proliferative agent, an anti-inflammatory agent, an

i munonodul at ory or i munosuppressi ve agent, a neurotrophic factor,
an agent for treating cardiovascul ar di sease, an agent for treating
destructive bone disorders, an agent for treating liver disease, an
anti-viral agent, an agent for treating blood disorders, an agent for
treating diabetes, or an agent for treating i mmunodeficiency



