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I mmunol ogi cal |y nedi ated disorders in a patient.
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bi ol ogi cal and pat hol ogi cal phenonena; the study of

intracel lular signal transduction pathways nedi ated by

such kinases; anduhhgARS'ORTEIE HEVERTZONAL i on of new
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I's a schene shomnng the synthesis of conpound

18 fron1 conpound 1011. igure 4 is a schene
showi ng the syntheses.of con@ound 10 and conpounds
having fornulae I X and X2f rqm conpound 1015. [01091
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[0107] Figure 3 is a scheme showing the synthesis of compound 18 from
compound 1011.
[o108] Figure 4 is a scheme showing the syntheses of compound 10 and

compounds having formulae IX and X from compound 1015.

[0109] Figure 5 is a scheme showing the syntheses of compounds 33 and 20 from
cyanuric chloride and 4-cyano-2,6-dichloropyridine, respectively.

[0110] Figure 6 is a scheme showing the synthesis of a compound of formula XI

from compound 1025.



appreci ated that the phrase "optionally substituted"
is used interchangeably with the phrase "substituted
wonoarguidstituted. " In general, the term "subspCcrusems/037593
whet her preceded by the term "optionally" or not
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descri bed herein, when the term"optionally

substituted" precedes a list, said termrefers to all
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1-20 aliphatic carbon atons. |n _sonme enbodi nents, .
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substituted or unsubstituted al kyl, al kenyl, or
al kynyl groups. Further exadples of aliphatic




groups include nethyl, ethyl, propyl, butyl,

i sopropyl, isobutyl, vinyI, and sec-butyl. [01191 The
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nmonocyclic C3-
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ot aro t has "a single point of attachnent
in the artf dreupsessith ma‘HI Iredogen| NOL) €N, NAG, We@le(DGFawyuld not be included

i ndj vi dual  r sai d bicyclic ring systemhas 3- 7
beca“%n‘b@f ge n@h‘?”b’étgfl@g V& PURS i phati ¢ groups include, but
ro1@f¢ not |idgnishiiofs oPMﬁ)ls%lallfﬁ{ bnvisibhd PR thMVentRAGre preferably
cycl oal kynyl. Further exanples of aliphatic groups
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to confRioBS RFMvORE R rbuctiof detechith & Cﬁ)i‘@fel ly,abeitifRbvery,
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purlfnqangnw@meﬁvrfqr ene ghimere &ribe prpRsalisclaserl hriribe 18 seipe emfodiments,
a staé% B@?gﬁ?&r ﬁlr?égflggga(glble{e % %S@%ﬁ?@a%gthétﬁghof s?lbstantlally altered
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/ US200 93 e} h .
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as previously defined, attached to the principal
carbon chain through an oxygen ("alkoxy") or sulfur
wOQ200Ti00al3kyl ") atom [01251 The terns "hal oal kyCT/Us2006/037593

"hal oal k hal oal k | K
cmooengRRg . NAORE e e “h%%ﬂc?ﬂ?@ﬂﬁ?eﬁw o Gigopelic’
grou%ﬁ{tset(})l%@:ts 9?%11%?5{; ehiterdif r\{;ﬂlcl-r 81?&' 1B #kners fsla heteroatom

e term"ar aI orie or as part
indepmﬁldalﬂ}wegaetedrfmm byyges, subfuf aﬁtacbgeyll 6r pho%lalmlllﬁk al_xyea,chmm g in the

! , refers to nonocyclic, bicyclic, and
Sysmﬂ?%%ﬁ%t% PB%EVEW“’ES ring systems having a total of
[0184¥ tO fo‘ﬁx‘a fslof RetefPR IR $nos WREH AR, ButBtre h@ARhit&IS, the

ring int stem is aromatlc wheérei n each ring in
followive myn;cbca'nies cﬁ%teanhﬁirefummyv 3 fetrghydeofeanyl, 2rfetratiydrothigphenyl,

ety BT Sradthh ity Fnorafolise: stabuing Sayomembolie >
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ring' l es of aryl” rings wou ude pheny
—tetraapﬁnopsgerazmy&j, ZatetralaicemiperaZiogl2 F-tetphadiopipgrazinyl, 1-p1per1d1ny1 2-

plpelg@nylﬁ E—pl%%{dg}yé;]rsg}qr%all&g oﬂ}ﬁgf 118 )H%erzéhl@r 9—%& ea?Bl'n@‘l Y1-
plpeﬁmnmo lq;zyeﬁiduwl ﬁ?@yﬁ&hnﬂ 4qmbridﬁn5n,yz;tmaczohdmg1 3spmpaidinyl,
alngatot fourteen rin

gl gl inshe i ROt Iy ORI Sarpigelidinyts and
the fﬁlg?&éfflgg)é 8@%@ %ﬁ%ehﬁnh%?ﬁ%n@ '@-gp—t 21) enAREdL01-IBhE, indolinyl,

erein e rin syst em cont al ns

tetraBydroquinelinyg, teeahtydraisognihotimmgs bdmsthmlsnen béreodithiame, ofid 1,3-dihydro-
Wé chment to the rest of the nolecule. The term

imida ‘P‘B’aryl may be used interchangeably with the term

[012§?t er oar Yinel g hedrodtb8” h¥alld oMEs8hOR0P BRY e, sulfu® d@dgen,
Exanpl es of heteroaryl rings include, but are not

' ‘Phoslphtmuseu Sﬂto;on,tlheluflmg Iaoy\pnghzed@mtgfcm%ggenzSlflfjnamﬂsPhoruS or

s1hc%n .tﬁf{%% (ﬂnﬁﬂ 38;4 ﬁ%%(f mltrogir(lj I%go )?él%sg]ltlﬁ?ﬂl%gl%é&ll Xl” a

hetel%cyélﬁ')&ﬂ@ led axa&pmza@'ny B,4 dih QK2 P&nml@})pNHZ(@é #l pyrrolidinyl) or
yrroly - rrol¥ 3-pyrroly 2-pyridyl,
3‘aWrN1§9]PSUW¢CCbeFCdWHY)Z pyr| m di nyl . 4-pyrim dinyl,

0152515 T PYLIIEARY oG P e s one

morc(&mgmflﬁsateﬁane]zol yl), tri azol yl (e g., 2-triazolyl and

[Olg é;/lr g; 8: ﬁ“l;e tegna o:mﬁtpgg Oq)r |th105.ﬁlkelrI aso%gg %r 25 ofﬁrfers (to any alkyl group,
as pﬂ:v%u?ly%ﬁgécﬁ%&ﬁdhbd td]-thg ’pﬁnc@iﬂ%k%@hﬂn through an oxygen (“alkoxy”) or

triazolyl, 1,2,3-thiadiazolyl,
sulfur (i%thmaiIMé@t(mzol yl, 1 2 5- th| adi azoI yI pyrazi nyl,
5- tr|
mlééﬁm m daz e{}%rnhsog'ﬁgog lﬁ(?y alo | op %ﬁ@{mxy AdS afls ?lkyl

alkeﬁﬁ o alkoRy] 43R ¥dsp malgbel ﬁl}bhtﬁtuwdl vﬂtﬂ d)ﬂbydr mi@e Balogen atoms. The term
2-qui nol i ny| 3-quinolinyl, 4-quinolinyl), and
“halpgqumm%@s Fn?j B(fe()l’& 1-i soqui nol i nyl, 3-isoquinolinyl,

s | SNBSSk of 560 SRMGOLTEA & gl

araIld@QyI’ o E3rytux yhléy ¥y efsry to homadyolde, biyblt,end ai@icky barhm,ychc ring

het ergaryl al kaxy and the |ike) grou may contain on
SySEIpS WBHRE & A PUrdAdQurte FipE I b SNPIeUL HIEASH ARG Hee 1h the system

&H xkapg;, e el Yo Plink &leH{RAY d that has a

is arg?%ﬁ%)qg}?gé se n}f%l?égérgs eﬁ%s ?it eod [ ﬁgt he definition

singlefpod) of&Rachjmnt jdhe eastiofithe bellavwle. Thetarms fai Wl Aliag be used
substituents include: halogen; -R -OR -SR 1,2



met hyl enedi oxy; 1, 2-et hyl enedi oxy; phenyl (Ph)
optionally substituted with R -Q(Ph) optionally
weubwiiMinbed with R -(CH2)1 _2(Ph), optional | yPCT/US2006/037593
bstituted with R - CH( Ph i.onal | .
inter g Besbb, 80 G PR VLR, Eoenplesf R SHEN b Igpglude phenyl,
nraceNRC(O N(R) 2; - NRC(S)N(R) 2; - NRC(O) OR,
e e R O N R 21 < NRRILOL R - (O (O R
[0121 O CH2C(TBE Rerm-‘Be@ @Ryl ; BeDpRne oCAS)aR of-a laxgey NoRtY as in
e e
i : fivd VB0 2R riny 5, whekdif bHeadhoR® Zing & th
: Sysm_“gﬁg%iayglal—ggﬁ\ﬁv\her e?ﬁlnégglg@ér%g:)gndgnt gccurrgﬁce © i
systeaf isRrorsatl:, We@D 0y Oud be PETHISOTAHS 0BY S9BOoredwfespatams, wherein

from dr ogen ticonal L.y substitu 6_.al.i i
ench SRR QOB 50 AP oo o s Pyt BOAE b attachment
to thO BEH0GY Eddideuld. Mhe téte hekeroartd ’ﬁ’ﬁ%{ bedlised GZichimgealsly with the term
two i ndependent occurrences of R on the sane

“hetegodrst ringieonttheotermi “hetejoarpmnalighst i t uent s, taken toget her
Lth the ) i.gh i S .

ro1$84"5" o B of b o8O SR e SR YR, Ak ARy, P lowing
mon&dyctes3 2&urmiph erfatingly N-oaidkaolylr 2-igidanbigl, diimidablyl, S-imidazolyl, 3-
~ heteroaryl or heter oc&cl ylo i n‘? has ][oi hetleﬁg?tomsl 12
isoxazldfHaEOlY) TEPBEOEG +-PErRORl Bt LR PHER Y Lgy-Pyrrolyl, 2-

L th S YOSd 1L MBS0 Sy OB pl i By tifid@hPUP
eyl 3o 3 BOROL FPRR SBN el AR dnIPY ppif g
5-pyhifridingia bypdeatniyt fe2g., hrayodeinylC2-thiakolph dtthiazolghi>-thiazolyl,

tetraGy1g) @ BRI THRADTY &6 B SR Lane SriigpelyD: %fhienyl, 3-hienyl,
: | b, , 1, 26R6kadizolel 2, Fokediakagl, 1,2,4-

pym%?kggljgfgzﬁgj{r%&M? gﬁ%@g‘ﬁk IS unsub%gt?jillt ut ed. o %)1?%101 In

oxadiazobyl ehB3etrinaoiyls1,2 drthtadiagpin.i le3.drthipdice Yal Lphthiadeazolyl,

I OUR, .a. non- .ar ' 3 c .G a0
pore BT S B TR BRI a9, oy
benzdthspHehyle Hdsly0 (e. & NB-indodflY patiadl, qainbiimyl ¢¢.gad-qairopingt, i

or heteroaliphatic group, or of a non-aromgtic . .
3-quinliayb dypunalinyp; #g ispauinalingl e FiSBANIRYS Tisequigolinyl or 4

. J or the unsaturated carbon of an aryl or
1soqﬁ121t8¥1?§ggr yl. group and additionally include the

[01R0l1] owi ng:InsGne zMbodiNidHR; an aN(IRIpding 2Nl @piRoXY, aryloxyalkyl

NNHC( O | kyl),. =NNHS( Q) 2 | kyl =N wh .
and e b HeGerp b RRURE P at-Dbl Sl e PionPA KL By i eroup
mayUBhiaBl@ld of b shistitiletl. ChitBhidkutRbaiehG on@Ré inaftirated carbon atom
substituents on the aliphatic group of R

ar e
of ars aiyk ot ksferbpryheigbp arenetected Aram theralisted in the definjtion of J%, 1%, 1Y, v

ana §) bR e i€ QR Porartf et BRbe B Sbror sl 2
met%é@dﬂ)x‘}! I,Q-etlﬂitlér{égfgk}lﬁﬁhenﬂ (Ph?%ﬂ(dﬁ%ﬂﬁ sllstiffet with R°; -O(Ph)

Vherein each of t oregoi ng Cl1_4al 1 phatic groups_of
optieRuallysubsiitelet St Rt 4GH2) 0 1ontienSbubEEISd RS -CH=CH(Ph),

opigAy P REY B ad e e g TP HOR Rl R -

R R R O R R T A T ON R

-NRENR°CROYE(RO} 2RE)C(QJREY, e(0)RHLCEOIR/ I CEHOR aiC(OPRT0GEINY; -
substituted C1 6 aliphatic, optionally substituted = _
COOMNERY)s: -CEINGNI-PEQUBE"D HOSIOIRY, RHIINGR A (FNOR®) R°;

. C \ ) | . o, §\t. d o. O\RO©.
SRS O RPN SRR Mg NORR
_C(AMRBROS 4t tei1e g, NTRC @R e Réteinabie mABhHdE AT occurrence of R° is

heterocyclic ring having one to four heteroatons

i ndependent|ly selected from
6



oxygen, nitrogen, or sulfur, or, two independent
occurrences of R+, on the sane substituent or
Wdl26(f7ﬂl4E]BO substituents, taken together wth tReT/US2006/037593

to which each R+ bound, a
sele%edafr% r%féliosan r?@fl@?%bwbwtuteg @6 aﬁlehatlﬁ e%l.lrﬁaﬁinwtﬁﬁi A Bembered
¢ Y
S A A e e s
occuiriefie @f &€ ndrl the sahe sttadtvenoon differentoybstituenty, galen together with the
sul fur. Optional substituents on the ali Bhat I C group

atomfs) to wdighrragly R° eronp ispbourd, fogmea 3-8tmembered %Iﬁmqvéyl aryl or

el i SR SR A e AR b

ring %@ﬂ-ﬁ%e@kdalﬂd’iﬂé in@épenﬂkﬂily deldicted fEOhBidgef(oRy@éChr 4ulfur. Optional
aliphatic), O halo Cl1.4 aliphatic), or halo(Cl 4
subsatueph@nutlaq aliphhiée gioHp @éBﬁ atst seleasediem YTontyH(Cy saliphatic),

NSyl B AT N, LR

C(O)DEEREMaRt), OBGIBT E HBhatd), orfRaldl; 4Riphatié, valikteifehe of the
variable simlarly defined herein), may be taken

foregaige Cheliphiticerots of R ﬁvssuw(l)tuwdi ch each vari abI eis
dto f 5- 8- e
0138Er oar y 1R SPHE BPOEES hE ARG oGP MR roupr a non-

aronkatie Metedcyclid RES mfa9 abntaincork@r ARde Whetituehtsd Suiistee amaamtents on the
occurrences of R (or R+, or any other variable

satuepfed; qaghonyof g plipkagicres .hétiemahahaélc SRR AT PloRyBeHATOMgHiE Refeppeyclic
ring 3fe J&e%%edtfﬁ)rwp{ g@ i§i8& FIF]&% ffb]?t{ﬂtz %néa%ur@@? REHLAGE éﬁg glgl Qf‘ltleteroaryl

) are no oW ng t V\D In
groupemd radﬁnoﬁlyaflclﬁ?dc(ﬁk feltowing: aDy=S) EBYHR 3 =NIH(RE ), —NNHC(O)R

e Bk gﬁqﬁéﬂopiggyﬂ@ﬁ “nVPHSEIH B BOPEPHY selected

frond hitBogdnQr af 6AHRY S%@t&ed Y‘lh & Eﬁg}ﬁﬁé hop&6HHI rsﬁﬁh@l@é%nféf onfthe

are taken to ethe W th rogen"atomto form a

aliplpitioerowpi of Rl -ayd $elepntq§bﬁremll‘ﬂizl NH(C10 ahmhatlph N(Cn4 alighatic),, halogen,

Cragitifly. GPh R vestibaad SRR ST R G DIOREy Shfladshipfiao Cus

alipl?efti@ P ARBL L, Qi %hﬁtfcﬁ r@mre@te@&sofaﬁaf@ég)mga@@mipﬁ@mi Hrehps of R is
both of those atonms to forma ring, for

unSléb%faWtﬂde where a phenyl group is substituted vvlth t wo

[0 ]T%&a urrenc :I? s8£1e %pﬁ%entt!] %@&oﬁa‘f\@ttb%ﬁﬁﬁ{l{s %ﬂctﬁec‘ wﬂfohrg‘l & z?non-

en together w
arorhatie }fémﬁmch@nﬁg[ﬂﬂlﬁlef-R§ SN R e aeyRd @(@@m {ﬁ(@t)@(@l)Rﬁg—

aoaw%(qmng&@aﬁ 8PN e N 5 B, P NR'SO)R’;

h 19 af HoRblRsuREitu®C Ot B hati@ bh@Ha8ly substituted
W egéiim eefla}]ne hereB:/:\)fFlu ére talksen%t% et her let h the

Phemstlmp(tw)lally smbsurmwld -Odet, vlatrqnakby slhsstumnluﬁidbéﬂm eptnallhsubstituted

S R AR SR A S s v

hete%drﬁhﬁuqb@r&bawn@gmaxb@g R to 6@ Helerodttrh® fﬂdépé:@l@nw tdlected from

anot her atom or group. This neans that a %%ene
oxygen, nitegen, ips sulfuy b, b0 ingeperidant ascerericas osto@p.t smpg substituent or

dlfférgﬁhsﬁfS%%Qué%st Pak%fril ltog‘gg p%thqgeogpog);isagxg %{E ch elr;:ré}?ﬁp ?c?hpqg bound, form

s woul ut are
a 5-Binfentteged }Qxeroé‘jlaiyl arS)} or h&cnoary@h &) 6r a 3- &E{e@bered cycloalkyl ring,

Wherw&geroar}gwgmcyclyl W@) lzggewman@) Wﬁﬁpen(?ently selected from
nltrcl)g;’,( B, or s QtdRar substitidrits orPthe aRpEAR grodf6F B BhéRyl ring of

R are selected from NH,, NH(C;.4 aliphatic), N(C1.4 aliphatic),, halogen, Ci.4 aliphatic, OH,



defined herein. Unless otherw se specified, the
optional replacenents forma chemcally stable
WOQWWAMO Optional interruptions can occur boPaTmiSRINE/037593

OC e DhBAGON . tj&f@)ﬁ%ﬁﬂﬁ?&ﬂw%&@régg Ul o TP
halo{@o ¢ ggﬂ{]‘ﬁ wellée?%ﬁteﬁcl{ &Rh@ﬁﬁé%ﬂﬁsngf Bﬁgcr;co%rg‘l?psquaQ§ﬂﬁsubsututed

In ac results in
[01a2$ WO 20049 @Adile8QbBET. mmmmwmems tgloendapenddny occurrences of

R G BeuRRo e S TR RS b S P54 Banblshiiivim e
atonﬁgb% thﬁL% &R 'vﬁﬁz?dT@ﬁtboﬁﬁ@fB foﬁnf*&@lgl%ér@oe%ﬂ lﬁt&ﬂc;‘c'l‘ﬁ aryl, or

termnal end. For exanple
hetemmptyil cinglok g 3r8°rtrsmbamde*dc}mlkhl rigg.  Exemaplary sinigs ﬂmg are formed when

oo TR SO0 R OB RS s ROl G R i

take® R%%Hﬂe% WaRtkhd Kol t6 RALcA fea@f vADSIe it bB&hd¥nERbE bt are not limited to
I"ti ple-ring system (as shown bel ow), represents

the fglh@»s;mgt @) tvomindependentsgprtaneeredfiR” (9t Rary ashigder variakl smilarly
deflrgc illlegerw r} Itna.r Q%u&félf tgtt ﬁg{ﬂerﬁgo%n \%(5 Qtler{alzelﬂe(?égﬂlérlva thIhH 48 to form

re a represen

a nngumkxdmﬁle QQI(R% AhyreBoth muﬂamek bbR% arghalwn togetlfarguﬁﬁhe
X Xx N~H XI [- X X Figure a Figure bb
nitrogen a%m tprpyn mm@gphyb@nesa%ﬂtyl P aQrphjinsdr31 giogp; and b) two

1ndeﬁé‘f§1@ﬁit (;c‘auﬂg{c'gg Hgkt z{g] N g%%ﬁ viiMHiE Bn}ﬂ%ﬂ ‘éleﬁﬁed herem) that are

epresente exanpl e Fi gure
bourg], to)dlﬂfaenmatmm aghat taksn I!I@tltenwmh bloth ¢f those atmm:gtqdfoan d ring, for
‘ring B. a'-B-I1X Figure c [01361 If, however, two

h O
rings in a nultiple ring systemeach have differe OR
substituents drawn fromthe center of each ring

exarbipls 68@reod pienyl geus panbittedd wetato culstrictuefOROM y
represents substitution on the ring to which it is
theS%&Wan%éafen% ot Bx gfegrkeen tpgetheri vty t@e GXysen; atorgsto which they are
optionally substituent for ring A only, S an
optional substituent for ring B onI y BX Fi gure
herwi se stated

1371 Unl
bo‘“Hje‘t[D ﬂnélf‘ésr‘l“g s@elﬁh%icﬁfl O ¥Een (CRRiA{KHS ‘éﬁlg Fsoneric ( V&‘ﬁq’e

appreAiaRl OB NVaet Qif%ﬁieﬁﬁﬁg’{@h@éafoﬁﬁ% WRANRIo ih8epeRient occurrences of
conforrmt| onaP] forns of the structure; for exanp

R° (ot Rr mdotserc‘cmn@blgmrmlarbfr@fm@d hesgi ara@st\;thfrm@gﬁberd@m té\p atom(s)
to wégﬁfegaad a{nz%)le 1 116d an%r{gat.f% X lese}{égallﬁ%)ab@%daré E))t intended to be

I soners
limiting.

[0133] 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-, -C(O)O-, -OC(0O)-,
-C(0)C(0)-, -C(0O)-, -C(O)NR-, -C(=N-CN), -NRC(0O)-, -NRC(0O)O-, -S(O),NR-,
-NRS(O),-, -NRC(O)NR-, -OC(O)NR-, -NRS(O),NR-, -S(O)-, or -S(O),-, 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



stereochem cal isonmers as well as enantioneric,

di astereoneric, and geonetric (or confornational)
woiad7imesoof the present conpounds are w thin POEUSZmPO37593

of the invention. [01381 Unl ess, otherw se stated,  all

cherpigwX RN EOTBRRG. SHeH @ﬂtesws SPRifies ifithe.rep|aqGraRRY Of fnterruption

o 0 el 0 600 Sl M 0ok n. o

exarﬁ’ﬂé'/ 1BS2H£IH712@3%5)98;3 optlonal:lly untesuptepivithe@-, the resithingcempound could
d h di ff ly i
be $Frggc ,aggﬁbg}%nc #gfggloﬁgfgnl 20: o‘git ca: I yeren?inc%eldn

[013U4gns. Fora EXARPh&L hetd SAriAY Frogh 4 A stifRERSEMe center of one
structures except for the replacenent of hydrogen by

ring cha thiiea imultipde-ring systerm(asshown delovgplicpresenis) sut@fltuaon af thersubstituent

o B iy SR R L oty Whp R e

FigiR& 278):&en@odibik Yiibsidtioh R by 6 th p&Esns! showh i@ FRaLCR
assays. DeScription of Conpounds of the Invention

[ 01391 The present invention featu es a,conpound of

formula I: Q 4 ; NNH(
pharmaceutlcally abl e sal vvhereln R1
is -(Cl_2 aliphatic)P R4 wher ei f i optlonally
substituted with 1-3 occurrences o ; R2 is -(Cl_2

al i phatic)d-R5 wheFeue & i s opti Bigatd iy subst | t ut ed

with 1-3 currences of J
roddsl Grs, B WSS ARRals MBSl MRS oPaRE Tne systems
(whrcﬁ(w@c[‘“iizne res&fte@%ﬁed 1M Tk EkiBnpl8)in Bikurke, X Ss & optional
hal ogen, Cl_3 aliphatic,
sub&tlylmnbmtb[ﬁﬁ)ﬂﬂng\@lal@d H@BS C( =O) NH2, - O) CH3,
-NHC(=0) CH3, or OH; J is bal ogen, OCH3 OH, NO2, NH2,
SCH3, NCH3, CN or unsubst@d,_gll 2al i phatic, or two
J groups, together wth .cdrbon to which they are
attached, forma cycl opropl¥ ring or CGO p and d are
each independently 0 or 1ML a 5-8 nmenber ed
[o1¥eqMati ¢ MpnOEHGLL Gwb HAgs ﬁaavﬁlﬁﬁlp%& %ﬁpﬁcﬁ TBve different
sel’ected from nitrogen; oxygen, or sulfur, or an 8-12
subsmmnsrckaiwmfmnahﬁ cersegfclacicring, igerh an{llessgotberﬁnse sPemfled each
t eroat ons sel ec from |t.ro ur: . .
* subgiRe Py Bl g o SE Pish Ay ek P8 cxdhiple, n
Fig€ GUYr@E}Q@Iﬁldﬁml)’ Qibstitlfent for Ak 206y, EHBis an(opfibndR substituent for
- ( n) CN, -(Vm=-N02 or -(Vm-(C 1 4ha| oal i phatic), or
ringthenlyQ groups, taken together with the atons to which
they are attached, forma 38 nenbered saturated,

partially saturated, or @Lwated ring wwth 0-3
| A

het er oat ons B —-Xx
Figure d
[0137] 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, diastereomeric, and geometric (or
conformational) mixtures of the present compounds are within the scope of the invention.
[0138] Unless otherwise stated, all tautomeric forms of the compounds of the

invention are within the scope of the invention. Additionally, unless otherwise stated,

9



10 WO 2007/ 041130 PCT/ US2006/ 037593 sel ected"from Q
N, or S, wherein said ring is optionally substituted
woi2007/0d1180 occurrences of JU, Vis a Cl1_10 al i pboauisen06/037593

wherein up to three meth Ien unlts are re %?ced hy
surucgyres QeRiiesd hereti arg also @é‘l”@% FSH‘inPNF’il s thaggiffer ogly 1 the

presen?j 8 ?\Tg&))rﬁ%& 1%\5%\@@ enn@(e@)agr@ For e@m@bte co’_rlrclﬁlﬁm\khvm g the
presdiREqODes excBHido? m&rﬁpla@r&)lﬁoﬂaydrem&y@eatepum\mwm)mr or the

replag@%)oﬁﬁcarbowggg )Nhhw%%ﬁ bon %%ﬁow of this
inve%@&l@%@n ourldR 2feQAséRIR-for exdtrile, as Bhal ytRaPiois oriﬁ*@oes in

ein Vi optlonally substi t ut ed W|th 1-6
biologomliassaysces of J"; R' is Hor an optionally
substituted gr oup selected fromCl.6 aliphatic, C3-10
cycl oal i phatic, ©6-10 aryl, 5-10 nenbered heteroaryl,
Des&{pn‘én Jaﬁcaﬁpm{a%fb@tm&e%uﬁl yl; or two R groups, or
groq{p and an R group, on the same substituent or
masnfer ent Theytsesentineention feases mepmppund affiermatlok( s) to
whi ch they are attached, for
substituted 3-8 menbered het
optionally substituted R
optional |y substituted w'
an optionally substltutﬁ p selected fromCl-6
al i phatic, C3_10 cycl oa i pllat DesR'C6-10 aryl, 5-10
menber ed heteroaryl, I')B‘enbe ed heterocyclyl or
two R groups, on the sams stbstit&nt or dlfferent
L Lk the atom(s) to which each
ora%@%ﬁ%ﬁﬁgﬁ)&cﬁ%@gﬁ%g%mﬂ%&gpt| onal ly substituted 3-8
wherganber ed heterocyclyl; wherein each R group is

R o PSS i OPRL 2B SRR S e o
R?id ?@F?ﬁ%@@ﬁ@) R %'e?e?ﬁ Ralsfdbﬁﬂhi]@l RE&Rutel with( 1-B bedirrences of T;

5 -(Ln)- ~(Lny-OR, -(4)-(C3-10
R* i chajegenpEdit Nﬁv, NO@#QFa( 63 aliphatissicyclopiophi $‘QCEH OFH;, -C(=O)NHa,

5-10 nb d
he?@&@gﬁyﬁegﬁb}% &ﬁ% gal kox;/rte grle4hal oal kyl ,
Sis H'—hz)lce%iéIQZCN NE—IZ) NOY, CF3( Cn)aliﬂﬂatlc (4§ tofifopyl, NUID), 0€H3, -C(=O)NHa,
g %@): OC(OR, or -NC(OR ; or
anyCERCHg, = Q@C}broﬁ@ﬁgr oups, on the sane

f .

s 3R] QU0 O N PR Nl GHpBl b SR bl o
bograips ftogather vithrtheeadben edwhiah tiregtazel attachsd tfama t eylopropyl ring
partially saturated ring; R is Hor ClL_6 aliphatic;
or %F%0OR groups, or an R group and an R group,

anaqgﬁé@&lhlmeﬁ,gmﬁéﬁgyoqﬁqmto whi ch they are attached,
optional Iy forma’ 3-6 nenbered cycl oal i phatic or

Q ishet-8 m@}t@rqd aromhfecr mopogyalieiring having 03 hegsreatomp sglpried om

of h[et ehOs K&Isélf opL | or@# }ﬁeéfoébaﬁ;&%{gt&dl&&s&lg n%*g’havmg 0-6

: m@l@)efg‘alorﬂs" selideddPrdth mtmeﬁ &ixfgdX; ot Sulfhrpwhésin Q is optionally
unsubstituted Cl-6 aliphat i€ 11 WO 2007/ 041130
PClgGPEes G A5hoccurrences of 1%

s halogen, OCF3, -(Vi)-R”, -(Vin)-CN, ~(Vp)-NO; or -(V)-(C1.4 haloaliphatic), or two 1
groups, taken together with the atoms to which they are attached, form a 3-8

er oc

optionally

lyl; wherein each

S independently and
6~0ccurrences of f; Ris

membered saturated, partially saturated, or unsaturated ring with 0-3 heteroatoms

10



Lis a Cl_6 aliphatic wherein up to three nethyl ene
units are replaced by -NH, -NR6-, -0-, -S, -C(OO,
WO Ra(70k1130- C(O) C(O) -, -C(O) -, -C(O NH, -C(O NRET/US2006/037593

ég(éésf@%\%b@w;?\g(r@?zs; whege%%gg és_o_NpNHgg?(?gos_Q{b:sﬁtwt%d with 0-4
NPT O O N - 00O NRD: - NSO PNk

Vis ﬂagﬁg)ﬁgl@hﬁfggﬂiwhereimhlﬁ(tcg)bhsmﬁemylehﬂgﬂ,(sfh_)ra tl;dm@ec,ed bs@fﬁl, whermin G is
- - S c ro a
cy é?lﬁ%{f"i Bﬂ@t‘m{," %?’1 ?ar‘é? N &30(%)6’ '92#@8?’ e'?@%?@@é%@,"
or _SihRHEme) Rt helenaen s LMHC(0F-, INRCHS- INHE®)0oN

the same subsfituent or different - substituents,

t 0gNRIED)Q, tHO) N -at-5(Q bNRt 0-NHBE W26 RS (B2 r B (DINH-,

oo R BT KRR R s SRR s o
R2 _NRsfed),NNE2NE (ONGHR., 'm\}ﬁgﬁﬁ}{s’ -segj)ﬁgﬂtsaw; bi(d wherein V is

substituted phenyl; and are H, then Q
i s opBenally|substituted WitlpInG pecurrgpees off5-N -K - K- P F F F

s FFEC | meAt . i S

R igpLoymioplipfilly st BB RRRRITCL i, G o Syetoatiphaic
an@ghesryk shiodhembéred Qetefoaty] Sor i1 0rmembeed hbekayobt;)dr two R”
ring optionally substituted with 1-5 JO groups. In a
f urEEeHPs. QB & SratR andn R oup. en fertper saPYBieat %@ﬁprent
ri - 0 - :

e test il BBt SHI R b1 Whith i) SR @ERLR Tormk  opionally
hetsebsiautgd 3-8imemisetdbd¢tebcjal pimvbgreindgdch opionaliiygybstituted R” group
pyr.azinyl, triazinyl ri_dazi.nyl _optional | )
SuBsiERrngently; o oplignafty wheiiped Syies peureaRn didT
_ . ; . y _ — bigtic, Co.

R iR DA subdiiled BURD LRl SO CES B RRTTRA S RIpRAG Con
H (@ryls %) 0 nfepie st hetrzpasyh oead R nedmirred irgeroayadyly oy twe B groups, on
defjned for fornula.: each.of 71 72 1.S, .

s Ensebre B it i Benta B i i aggmt) oyt each
Z2 R grobp istitfind Foth afopfbmllyNubstitute® BB aefabeledekrocelgh) wherein

of Z" and Z2 is N In_a further_enbodi nent, each of Z1 X
 and&agpRigeouy is iplependently and optionally substituted with 1-4 occurrences of J*;
each JV, J U, JX, and T} are each independently selected from halogen, L, -(Ly)-R’, ~(Ly)-
NR )z, -(Lo)-SR’, ~(L)-OR’, -(L)-(C3.10 cycloaliphatic), -(Ln)~(Cs-10 aryl), -(Lu)-(5-
10 membered heteroaryl), -(L,)-(5-10 membered heterocyclyl), oxo, Cishaloalkoxy,
C1_4haloalky1, -(Ly)-NOy, -(Ly)-CN, ~(L,)-OH, -(Ly)-CF3, -C(O)OR’, -C(O)OH,
-C(O)R’, -C(O)H, -OC(O)R’, or -NC(O)R’; or any two J¥, IV, J%, or I* groups, on the
same substituent or different substituents, together with the atom(s) to which each A
JU, J X, and IR group is bound, form a 5-7 membered saturated, unsaturated, or partially
saturated ring;

R’ is H or Cygaliphatic; or two R’ groups, or an R’ group and an R group, together with the
atom to which they are attached, optionally form a 3-6 membered cycloaliphatic or
heterocyclyl, wherein said aliphatic, cycloaliphatic or heterocyclyl is optionally
substituted with R*, -OR*, -SR*, -NO,, -CF3, -CN,

-C(O)OR*, -C(O)R*, OC(O)R*, or NHC(O)R*, wherein R* is H or an unsubstituted
C1.¢ aliphatic; o
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WO 2007/ 041130 PCT/ US2006/ 037593 and'Z3 is 'C=7Q 1In
anot her enbodi ment, each of Z1, Z2, and Z3 is. N In
wanommnserrbodi ment, Z1 is N, and each of Z2 aau/u&3006937593

yet anot her epbodi nent, each of nd [
Lis %ﬁ@i’ﬁ alzélarl% wogreny m@ﬁb Héeﬂwl@seelmﬂ%aiﬁﬁﬂéﬁ{%f’ Iiﬁ% NRY,
Phay s :%G?Q”ES’F%@) NEEICTRRE ity ROIAIR CROR
- V-QEX-CN, -2EE(eby, - )FKBNTHC(O)O | N&C(@)ﬁb HO)AH-,

TSN MR %@@@ﬁ-"%@%@s@w NHCONR",

eath‘%éomRﬁl mh(mmdnal b)céoﬁ@keclb@is@) SS(OYENHL-,
(5 NH- |
C(PQISE@)QNRNE(@%SS(OWR NRE(@) Qtr:(—S@)a- f Sﬁt ?ﬁer

ed t |
R iR B RO Gt LS Grb XS Tehlr St 9 Sotdaipesigeteroaryt
[ 084530 hienaRedd Rster6ER0H] sFRRWo FofgrbliR, bi¥RHhine BubsHtuest or different
substituted with up to two Jv groups, wherein each Jv

i ssubistithients dog¢ther \u1h tha latopa(siio whieh gachdk ‘rpap istheyied. fiesm a 3-8

Wi owhlchthey are attached, forma

BE&nI%bg eéqu%({f%{}' oaI kyl ring. In a further enbodi ment ,
eachbf nh Snde s itideperidenty, Dadragen, NH2, NO2, CN, OH,

Cl _6al kyl, C1_6hal oal kyl, C1_ 6ha| oal koxy,

_(owvEleditbat) o (c1_3al kyl), -(CL 6al kyl )- OH,

when g (sQ?‘l— fkéll H)ICI%,;\JEH @%s-ﬁ?l dﬂlbﬁaﬂy sJN()@tu@ﬁ glﬁir{}')l Zand

when R =) R areQl}(thé) Q@in@al kyl ), NC( O) ( C1_6al kyI )
Cl_6al kyl-CN, or oxq. In yet a further embo 'rrent, Jv

is sele from gl¥@al kyl, CF
-O (CL. yl), - (Cl. 3al k

i nvent i orn-& provige conpouhd
formula |I1-A wherein each occurre

I ndependent IFy sel ect ed Ff romR', -CH2R', hal ogef, CN,

[0 1’2(@%120_? )Ig@ne er g}@ﬂt whe&il?o)lgg(—O)_ﬁ%Rﬁ % %Qnot 4- Oﬁé phenyl.

[014?50)(:( E)) Rgﬁanofh%r%l)&%r%lthg 1@35%&%95e%%etemaryl ring optionally
substi@t€d WitlR'1) ups. 3 @)ﬁmsl(@'emdlm@( @ N ﬁﬁ)nmﬁb'ered. heteroaryl ring

optic%ﬁg)y %%tﬁ%&%;)ﬁ NRgr@(lIﬁO:fP I?égs %?%ﬂ%j:\m%%c}{fﬁntj Qﬁ?&a ’6—membered
heterdh!fF%R n)ng%aected_ ol }ggyﬂo?gﬁrﬁﬁyl gﬂéﬂi})l , RRERy1 orli\ﬁdazinyl optionally

subsnm: F%l)lché%&ze@m( R ) R' wherein a) R8 is H, CL 6
Lyl - .
[Oli Egn toge 3o WQPR h%r \%ﬁ'ﬁ%f%tﬁ%%zﬁg%rgé&g?gavmg formula

II-aattached forma 3-8 merrbered ring having 0-3
het er oat ons sel ected from 0, N or S optionally
substituted with 0-4 oc csof Jv, or b) ROis
Cl_6al i phatic; wherein %f,uz R8 and R9 are
i ndependent |y and opt#on substituted with 1-4
occurrences of Jv; o\ 13 V\D 2007/ 041130
PCT/ US2006/ 037593 { wo[[Pggoups, taken together with
the atons to which Qre attached, forma 3-8

H (II-a)

[0143] wherein each of Rl, R2, and J9 is as defined for formula I; each of Z! and

72 is, independently, CH or N, wherein at least one of 7! or Z2is N; and 7% is C-J%0or N. In

one embodiment, each of Z' and Z%is N. In a further embodiment, each of Z' and Z2is N

12



menbered saturated, partially saturated or unsaturated
ring with 0-3 heteroatons selected fromO, N or S
wopbi7oaalsd y substitut ed with 0-4 occurrences oPCIWS2406/037593
,,%47 gln a further enbodi nent of JQ i.s_sel ected
and yaicgether 1n@gg|ep A glaB@g 1501& {m#notiy embodiment,

2 OSSN O i L B o B

ZlS]CHR?)y ~I N (Ry (Ry (Ry *»)(R7)y N/ N /N X-

RT)Y.. HR7
[03\4 1R )y %Rfeﬁng ’(“ﬁ?‘)‘tﬂf’“r\?lsoﬁrf’“\we%a ?%’X?SSP“Q# fag Epiformula
II-a%he\‘% he Qhaio SNU NCN:’\R’(’ 5)71 %L/( \R/'%IN' d(NR(/'ENG fn%?ﬁ)fﬁer Hnﬁ)dlmcnt
at lemst(oRa'J (s@V—KY Ina]furt(ha dphodiment; R 1¥py <y1( R)lgre(rﬂw l(lﬂliylene

umt% %f?@ﬁﬁ%@ é(ﬁ‘}c%@fb 6%’ / 1%@1? gglu%ll\{y, Qegu\éd from \N?{- -NR-, -O-, -S-, ~
C(0)0-, -0C(0)-, -C(0O)-, -C(O)NH-, -C(O)NR-, -NHC(O)- or -NRC(O)-. In a further
embodiment, one G" is directly bonded to R”. In yet another embodiment, one G" is directly
bonded to Q.
[0145] In another embodiment of the invention, V is substituted with up to two M
groups, wherein each W is, individually Cy_salkyl or two M groups, together with the carbon
to which they are attached, form a 3-6 membered cycloalkyl ring. In a further embodiment,
1V is selected from halogen, NH;, NO,, CN, OH, C;alkyl, C;_haloalkyl, C;_haloalkoxy,
-(Cy.3alkyl)-O-(Cysalkyl), -(Ci-salkyl)-OH, -O-(C;.salkyl), -NH-(Cy¢alkyl), -N(Cj.salkyl),,
-C(=0)0(Cy.¢alkyl), -C(=0)OH, -C(=0)(C;.¢alkyl), -C(=O)H, -OC(=0)(C.salkyl),
-NC(=0)(C-salkyl), Ciealkyl-CN, or oxc. In yet a further embodiment, 1V is selected from
Ci-¢alkyl, CFs, -(Cy.3alkyl)CFs, -O-(Cy.salkyl), -CH,0-(C;3alkyl), -C(=0)(C;¢alkyl),
-C(=0)OH, or -C(=0)0O(C;.¢alkyl).
[0146] The present invention also provides a compound of formula I or formula
II-a wherein each occurrence of J?is independently selected from R”, -CH;R”, halogen, CN,
NO,, -C(O)R”, -C(O)R’R”, -N(R*)R”, -CH,N(R")R”, -OR”, -CH,0R”, -SR”, -CH,SR”, -
C(O)OR”, -NR’C(O)R”, -NR’C(O)R’R”, -NR’C(O)OR”, -NR’ C(O)OR’R”, -C(O)N(R’)R”, -
C(O)N(R*)R’R”, -C(O)NHR’OR”, -C(O)N(R"R’OR”, -S(0),N(R")R”, -S(O),NR")R’R”, -
C(O)NRRHR’N(R)R”,
-OR’0R”, -OR’N(R")R”, -NR’C(R")(R®R”, -NR’C(R*)(R*C(0)OR”, -N(R")R’R”,
NRHR’R”, NR)HR’NRHR”, -N(R’) RPOR”, -NR’C(R*)(R®)R”, -NR’CH,C(O)N(R)R”,
or -NR’CR")(R¥C(O)N(R*)R”, wherein
a) R%is H, C,¢ alkyl, CF3;, CH,CF3, CH,CN, or CH,OR’; or R® and R’, taken
together with the atom(s) to which they are attached, form a 3-8 membered ring
having 0-3 heteroatoms selected from O, N, or S optionally substituted with 0-4
occurrences of JV, or
b) R%is Ci.¢aliphatic; wherein each R® and R® are independently and optionally

substituted with 1-4 occurrences of JV; or

13



"(R)v. (R7)y (Rl)y \ R~ HNy(R)v HN-- ~ (R7)Yy
HN--y(R)v N (R7)v or C or two occurrences of R, or
w&20@rd1130 taken together with the nitrogen aPomus2006/037593

oo SRSl ot 205 DOMAY LOLI 20, 001 N3 SUOSLEL L
men{Ue{lﬁ (sﬁﬁlgrﬁ&i %fa‘ilg%tuﬁzem lﬁfatﬁxﬁte%l) r{n Fé Wﬁ 8-3 heWthtom)s ¥elected
fromyQRY) er S uptmmlwsmbsnmfeecbwnn B7) accuteides of J‘% R 7) y ( R)y

g A b AL CEL bl RS
CGaliﬂEgﬁcp ?I%Qﬁ rﬂggﬁzbrl\ll%f&f 311;_3%%% w1hﬂﬁ(§_’%%x occ‘&g%ﬁéés _ot(’:iHizN oL H\@E aring

select@(f;apm “C(OR, -NR'C(O)R', -NR9C(O)(P',
“(ONR )2, -S(02NR)2, O 2R,

S (CH2) 2N RYR . -C(Q NRo¢ ,@N(Rg)R
i BUGH2) 4N( RB) Ri—(R7ig( CH2) 2 (XCH2)§§Q @,
S M 40R ., - O(RRT2N(ROYR - ) 3N( R9)

-QCH2)4N(RO) R, "NRQCH( CH20OH) R , - NROCH( CHZCHZ
- - NR9( CH2(RR, NR9(CH2) : NR9(CH2) %ﬁ NR9(CH2) 4},5?)
- N@(%N( R9) R, .- ) 2N( R9) NZX
i ) N(R9)R' (CH2)4N(R9/3/ - NRO( CHR)\0F
- NR9( NR9 ) 30R , or “&NR9( CH2) 40R“r;{L
wherein R9 |s H or R6. [01481 I n anot her enbodi rrent

of the i vent| on, (Pé)gel ected from - N(R)R'

R O ~ NR*C(O)%W‘N NR'C(OR@;‘\ FMR O O) ORIRL (R,
NGRS, 15 71041130 ACT/US2006/ 037593, 53
é( , fﬁz YROR', -N{R )ROR',

N(R')RQNR' )R‘ R‘ )R 9OR", -NR CH(R8)R', o7
- AONRIR, or N ;):H(RS) ON\J(\R"(W A
[ (R) N / R C% Y N
\KO ki y ; T ) ».HLL')LON
R7 R7 R7 7
g =N =N =]
T, ", o, N
R7
N/*S HN i @) g____ g___/\l:/\ (R7)y
N e R I
“f
;. H
T % TN TN
y(R7) L\/\O \_/\(R7) ‘\’/\(R-,)y \’/\(R7)y
H
" NH NN O e
T J - 5@ §— J Ry %‘“ J
% \,\m % \”/ y kH) \/\(w)y
H
O SN S B N :
w&é\\/—l‘—\_/}_ (R ’7,1§\\©/__(R7)y '-e_i§\\/"'\/ (R
N
N



[ 01491 The present invention also features a conpound
having formula Il-b: z41 z\-, N "JQR2 ZIi NR N

woOl2607(0413D) wherein each of Z1, Z2, and Z4 i s, PCT/US2006/037593
i ndependently, CH or N, and wherein at | east one of RZ)l
dy

or L&xN. [0150] Inphone _enmbodi ne each of
72 ié W‘! | 51 ] Rhbodi , %
N. R:,{ “WHerein RBIS optional Iy su stf‘t)»ut ed

to two occurrences of Jv. [01521 In one enbodlnent r

I g, R, RS, md_g(ﬁm |nterven|2ng\ Biybon t ofg

are: Jv)0-3 (J v, )0-3YWO0-3 (Jv).0(3 H3C q‘B (R
b-/g\,cﬁls s' CF3 ¥UH_>8H~CH ~3 ~GAB-c®H ~3 W i

I—BCI—BI—BCI—BI—BCC/I—BI—BCI—BI—BCCI—B CF3"CF3 CF3
H3C CH3 -CH3 CH3 /\, ©J 01531 I n yet another
enmbodi ment, JQis R8 Rhein R8 is

optional | y substituteg w p 10 two occurrences of
Jv. [0154] The present invention also provides a
or twmoqwunnbeebf Rb,rcmlﬁ and R”f tekendogether wigh themitregematem [t which they

are lt\é%ncri R gtlorgll_% subsilgltﬁ ggl O n\ﬁéfi%onocthc oxa!n%gﬁpc

heteP éli&@@ﬂ&%ﬁ&%ﬁn OCH3' , "~ OH. In"' anot her
odinment, R1 is H, hal ogen or CF3. In yet another

errbodl meps, Rl is H. [0155] The present_1nygnt | orfR’y
al s si)ﬁ S /d\¢orrpound_gof\l Eyla b forgul a, 15 I/‘"\
' o
(R") 7 7 \ 7
A =l
NP \/7 \__NH 0
/_Q(W)y g_N/_\—\ §_N/—\N_X
é——NL/\_/ \_B(FV) ' 4%@%
c‘s‘\ (R?,)y ’ ;\ “;‘\
thpu @_(R7)y Km N(&
Ry or Ry

wherein y is 0, 1, 2, or 3, and each occurrence of R is independently R’, -CH,R’, halogen, -
CH,CH, -CN, -NO,, -N(R”)z, -CH,N(R),, -OR’, -CH,OR’, -SR’, -CH,SR’,

-C(O)OR’, -C(O)R’, -NR’C(O)R’, -NR’C(O)OR’, -C(O)N(R ")z, -S(O)N(R )z,
-NR°S(O);R’, -C(O)NR’(CHz);N(R*)R’, -C(O)NR’(CH,)sN(R*)R”,
-C(O)NR®(CHLN(R*)R’, -O(CHy),0R’, -O(CH,);0R’, -O(CH,),0OR’,

-O(CH,),NR)R’, -O(CH,)sN(R)R’, -O(CH,)4N(R’)R’, -NR’CH(CH,0H)R’,
-NR°CH(CH,CH,OH)R’, -NR’(CH,)R’, -NR’(CH,),R’, -NR°(CH,)sR’, -NR’(CH,),R’,
-NR®(CH2)N(R*)R’, -NR*(CHp,NR")R’, -NR’(CHy)sNR*)R’, -NR*(CH)NR)R’,
“NR%(CH,)OR’, -NR’(CH,),0R’, -NR’(CH,);0R’, or -NR®(CH,),OR’; wherein R is H or
RS, '

[0148] In another embodiment of the invention, J Qs selected from -N(R)R”, -
NR’C(O)R”, -NR’C(O)R’R”, -NR’C(0)OR”, -NR’C(O)OR’R”, -NR’CHR®*R”,
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a, or formula I'l-b, wherein d is 0. In one enbodi nent,
R2 is H halogen, CN, NO2, CF3, CH3, OCH3, or OR In
wanoei7veridenbodi nent, R2 is H, hal ogen, or CF3. PCW/USI06/037593

e SRR Rl R AR R RO

-NROCH{IZR!! NRl@HQC(ONR")R””orRNI@@{ RB oSN R 01561 The

present ‘invention also features a corrpound havi ng
[0}4®]Imul a | | The pie@at invemBon asd feath@b a comipoNnd havingiforinula) IT-b:

wherein Z2is CHor N, Z838ig, CGJ@B or N, JQ is

-N(R)R', -CH2ZN(R)R', -NR X R', -NR C(O ROR’,

-NR C(OOR', -NR C(OOR9 -N%@(R)(R&R

-NR C(R ) (R8)C(O OR", , -N(R )R9R'

-N(R)RIN(R R', -N( ', NR C(R)(R8)R', -NR

CHR2C(ONR )R', or N §R8)C(O)N(R” YR'; JQ@ is

hydr ogen, C(O)CH - R (0 ORIR', C(O)R'

-C(O ROR', -C(O NHR', N-gjO)N(R)R b(}(O)NHRQ

-C{O NHROR', - (O N(R) R9 gL or -R';

wheig ehiof 7) z"R&na g 1, inddpdhdantlsy ICH &F8, ar@ttzﬁé'f&n aEld3&Nne of Z! or
or CH2OR ; or R8 and R, taken together with the

7’ lﬁNon(s) to which they are attached, forma 3-8
ered \r/\klrt%ee HQenQ e%clb@ffrﬁﬁlt% el ected fromO,
or S, erein or salrd rrng 1's optionally
[o:lsalustltut eﬁlonetelmlibdﬁnmd&rwences of Jv; b) RO is
Cl. 6al i phatic; or R9 and Raor R, t aken together with

the aton(s) to which Tt an'e attached, forma 3-8
menbered ring havi ng Q; het|\er oat ons seI ected from O,
[

N, or S, wherein R9 or rfng is optionally
substituted with 0-4 mceﬁr@enceswpgrerﬁv and JQB is
. hydrogen, halo, or NO2. 17 WO 2007/ 041130,

R® ipomianglp 6ys687&bBith 0D 15?0 dagunerecee pbddi rrent of

ounds havi ng .farnul a .| ) anot he
o fHIRG ront B o iR 3t bigng ﬁe’rﬁeﬁ’& HieyiBaryeR5 Hilbon together
are:CG-J@B and j B is hydrogen. In yet a further
enbodi nent, Z3 is C—JCB and JQB is F. In another

enbodi rren ZS [ s I n y ot he fodi , both
S a .

b ‘11?- ?
CFs oy CH3 _/CH3 CF,
S(C 3 H:,,C‘S\CH3 HgC CH3 H3C§<CH3 H5C /<CH3 H3C§£H3
, A A A A i
CF3 CF3 CF3
SIS S
= ¥ o %
[0153] In yet another embodiment, J Qis
8
N
O , Wherein

R® is optionally substituted with up to two occurrences of J.

[0154] The present invention also provides a compound of formula I, formula II-

a, or formula II-b, wherein p is 0. In one embodiment, R!is H, halogen, CN, NO,, CF;, CH3,
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[0158] In another enbodiment, JQ@ is hydrogen. In
anot her enbodinent, JQ2 is - C(OOCH -C(OOCR',
WO@Q(@)()RTLso CONHR', -C(ONRR', -C(O N(R) RORPCTASM06/037593

R wherein J S opti I uted with u
OC%OIEQH Ji appthenfarhe %rl enf, R I[Séféglfgﬁwoa @hﬁw%ﬁﬁ Qe spbodiment,
Rlis]@lls. R R8 i NN R , wherein R8 is

optionally substituted wt h up to two occurrences of
[0158] [ 01600helpresantinverttion atsoiprovidesd condOund of farwld I, formula II-

oot B D, E3r SBBEaE Kot SRR R, B, cr,

C &, R2MIH GafdRemMb: TH; ! in yel @hothsr &8bodi
© }g,n’?fggngqg%?@g%%gge and J(jzalog hyér(%enny[m%z Inbo fment,

R” isHot her enbodl ment of conpounds having formula |11,
naI I

he Bt abo Hofies B BlLofTBRuAY. BB A brmuta
whefcidi Rhetd ePhedinent, Ring Ais selected from jV,

/(40-3 > (JV)0-3 WO 3 ~~~~030, (JVO0-3 NtJIJV)0-3
[01R6) N~ , -Theqpresenyinyprdionjalsosiatures ajqompound having feormyla 1II:
further enbodi ment of geconpound of fornula I, JQL

is as defined di rectly?_nge and JQ is hydrogen
[01631 In another enbo ef conpounds havi ng
formula 111, JQL is V\D2007/O4113O

PCT/ US2006/ 037593 4]N" In a further enbodi nent of
conmpounds havi ng e 11-a, Il-b, or I1l, R8s
sel ected from CH3 CF3 "CF3 (OH -:~"OH H3 CH3
(OH3 CH3 /CF3 CF3 ( (I1I), wherein

7% is CHor N;
73is C-J® or N;

A is N(R")R”, -CHN(R*)R”, -NR’C(O)R”, -NR’C(O)R’R”, -NR’C(O)OR?”,
NR’C(0)OR’R”, -NR’CR)HRHR”, -NR’CR)R®)C(0)OR”, -N(R")R’R”,
NRRR”, -NR)R’NR)R”, -N[R*)R’OR”, -NR’CR")RHR”,
“NR’CH,C(O)N(R’)R”, or -NR’CR’ (R} C(O)N(R)R™;

J? is hydrogen, -C(O)OH, -C(O)OR”, -C(O)OR’R”, -C(O)R”, -C(O)R’R”, -C(O)NHR”,
-C(O)N(R)R”, -C(O)NHR’OR”, -C(O)NHR’R”, -C(O)N(R)R°R”, -OH, -OR”, -CN,

or -R;

wherein
a) R®isH, Ci6 alkyl, CF;, CH,CF3, CH,CN, or CH,OR’; or R® and R’, taken
together with the atom(s) to which they are attached, form a 3-8 membered ring
having 0-3 heteroatoms selected from O, N, or S, wherein R® or said ring is optionally
substituted with 0-4 occurrences of J V;
b)  R%is Cpealiphatic; or R’ and R or R, taken together with the atom(s) to which
they are attached, form a 3-8 membered ring having 0-3 heteroatoms selected from O,
N, or S, wherein R’ or said ring is optionally substituted with 0-4 occurrences of J \F
and

J9 is hydrogen, halo, or NO,.
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.AN" "Ww .,,,,,,, /OCH3 ~OCH3 H3CyCH3 H3C,---..CH3
H3CyCF3 H3C111-1CF3 .,V,,,. , /SH ASHS, CH3 S, CH3S" CH3
wo 2007/04&39CH3 rNN, 1VW N.aa, or '-Na a a a ac[rmm]s/037593

a further enb d| nment of co unds havin r g
E°1F‘|7Ja | | - B2 §pe prapodimgnt ofgempoy %Wm&fpgwg# & %afgohl
anotl?é’r%mb\é\lignght \&ZQS ] (Iﬂ\i)f ﬁer%odi’ﬂ%t G5 @JQV)Cafd' ﬁ:{gﬂ:@gen In
yet mﬂhéﬂ:}ﬁﬂ:(od(ﬁ&&u—léhs CCI% ah&LQ- -1&FCE18 ala)theraznd)odlmem i€N3 In yet
3 661 I n anot her enbodi nent of
ano%%ﬁﬁ&?ﬁﬁ%%%é ?%ﬁ?ﬂig ‘I1-a, 11-b or 111, R is

015813, CHig aRbthed Efbdihiht P& 3in Qﬁotﬁéﬂ?e%@ﬁﬁ’ent 1% s -
19°W0 2007/ 041130 PCI/ US2006/ 037593 ' [0

C<omx4€éo>@3 e€(OR’ hecmmm dﬁ(@)éHRbR Cé())MRbib9dmd CN, or -R”,

sel ted fr conmpounds |is in Table
wheipt £ 5 Gouign Y e R g0 SRR geb LA . " e
[o1BolN HN / Nn@hbﬂﬂé}ém%cﬁhlerﬁﬂ% HN NH 3 HN NH N H3C

>==0 0 \-CF3 0 \-.CF3 H3C 123 rNrNrN NNj N N

N-F HNN/CI—|HNN~ChBRﬁ\IR/l\I-/CI-I3
; ~ %]/ R“
R O , wherein
R® is optionally substituted with up to two occurrences of A8

[0160] In a further embodiment, J A s

H
7 §\NJ\H/N\R,.
H

0 , wherein
R® is optionally substituted with up to two occurrences of J v,
[0161] - In a further embodiment of compounds having formula ITI, J¥ is as
defined directly above and J @ is hydrogen.

[0162] In another embodiment of compounds having formula ITI, J¢ is

H
/

T 0o , wherein

Ring A is optionally substituted with up to two occurrences of 1V. In a further embodiment,

Ring A is selected from:

(J % o

Ng(\izo_s s % % ( /(

,

e (W)o-3

wherein IV is Hor J¥. In yet a further embodiment of a compound of formula IIX, J?' is as
defined directly above and J¥ is hydrogen.

[0163] In another embodiment of compounds having formula ITI, J js

/\S/CH3

I
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HN3 HNHN --NHN~-NH O _CF3 OCF3 0 CF3 456 /OH
NFN O NDDCH3 NO= NIl ON f N NNAJO N N H~N\ N

WO 2668/0CH30 HN N / CH3 HN N CH3 HN -~-NH HN N~POT/US%#68/037593
2.-NH O CE3

.9 O
[0iREy N N P turtberrqn\ Oﬁlnwnﬂo omwowad? E'wl mﬁﬂaﬁr@' aOEF% or I,
Ris seie\ctéd*ﬂ%rf}' CH3 HN ~_ NHHNN_ 0 \-CF3 -NH O CF3 0 CF3
10 11 12 20 V\D 2007/ 041130 PCT/ US2006/ 037593 H V O

NH NN rN\@ MO YeF, N- (ﬂRbH NN N
CH HN/N,JCH 3 HEB HNG, ahAH N i~ O
\-CF3 0 CF3 0 CF3

CHa Gy rCH3 E/CHS '/CF3 _CFq rOH _OH

b 2 ? 2 ? ? 2 ?

'/OCH3 __OCHj3 HSC\'/CHa HaC._CHs H3C\'/CF3 HsC_CFs

wnwnawy [V, V.V W wwary v [V V.V Vg
2 2 ? 2 b ?

_CH
E L CH3 ScH, fs/cm g
, Or v .

[0165] In a further embodiment of compounds having formulae II-a, II-b or I1I,

tlll

R’, R8, and the intervening carbon are:

2
J)os o ()03 QJ")O3 Q( Jos  GHy CH3
W ,

CH3 CHa CHg CF,

%ﬁ,m#,%ﬁ,

CF3 CF3 SFs
NS, x L
P A 1
[0166] In another embodiment of compounds having formulae II-a, II-b or I1I,

R” is CH3, CH2CH3 or CHzCHzCH3, CF3, CH2CF3, or CHzCHzCF3.
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13 14 15 NNN ONH CH3 NNN ONCH3 NN\ NN ) N \ H3C
CH3 HN/ N ( CH3 HN/ NI CH3 HN/ N/ CH HN HN HN3
wO-2007MHliI NH O\--CF3 0 "-CF3 O "-CF3 16 17ra¢8/uSdoochB7593

INNNNTL NNr HN// NHN/ NCH HN N / HN. . /
TOIR7E  HN HU RPOtREY aspecyy "rm"?‘i‘t n%m@:s éﬁgmpouq@;?@t%r% the
i NN/ NFHVF NFHVN NNN /ND
gmuﬂgl}%#%%ﬂb#h%l222324rNNNNNNNNNN HNF HN/ NF
HNNF NNNHCOFCNHIFCN{ 332526 27 21 WO

T b12907/ 041130 PCT/ US2006/037593 N - HNr NrN N 6-%
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Formulation and Administration of Compounds of the Invention

[0168] In another embodiment, the invention provides a pharmaceutical
composition comprising a compound of formulae I, II-a, II-b, or 1.

[0169] In a further embodiment, the composition additionally comprises 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
disorders, an agent for treating diabetes, or an agent for treating immunodeficiency disorders.
[0170] According to another embodiment, the invention provides a composition
comprising a compound of this invention or a pharmaceutically acceptable derivative thereof
and a pharmaceutically acceptable carrier, adjuvant, or vehicle. The amount of compound in
the corripositions 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

27
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compquindsafl tbistineatiph end o AAKI ldnasg add\kn edpiinaer samptel@mprising JAK
. absence, of said.conpound. [01791 The conpositions of
kingsg in 9P aRssnee %ﬁ??%"ﬁ‘ay be adninistered orally,
[oAyent er al Te cdiipdsititak F tHePrésbAdverlt@RIeA BeYadministered orally,
rectally, nasally, buccally, vaginally or via an _
pargnigsallyh b dnhatatien\spiay, topiselly. geqialtyp apsshly ebusicallya yagigally or via an
- in.Lnge R i Nt ravenqu
implAHF el U, SR PR ARAR R up R R R spogutancons,
intraveh6as ineanmkculamintat Aeeadr, intiaisiaedsl, aftrastetral, iabeiebl, traocular,

. intralesional and intracranjal injection or infusion
intrghepafit aﬁf@i‘?ﬂopﬁ]e#@rlaﬁﬁi?m%lnwecwégf%xoaﬁgcf@@e& Preferably, the

confpOftihs4re ngﬁ];/nfi’&%{eh %rﬁllé/pfnﬁ]ﬂyz%{tgﬁ(ﬁgﬁ %# iera%nC}usltyh Sterile injectable

I'ntravenou eri orms o
forngoefpbscampositions of Hiisinvenantmhonbampebes @glegitmuosuspension. These

ol eagi nou uspensjon. These suspepsions y be )
Susgegy! f&i‘}éﬁe W&fﬁ%@ccwwgéemhawggé RBRSRIT e 4 g puitable
dispefsimdr kbt ntsHndREERhMd e Qhentel T \Gerfle St %e%)_aration may

suspendi ng agtgnts. ‘The steriTe injectabl e preparation
alsorhgya stegile yessabde salufign er suspeasipa i @ neotaxi¢ pareerally-acceptable

diludnt R %11%19( nfoir gi(aﬂne}?:lg ?lé ]ta g? Iug())(lgﬁglle,g—tbﬁ %lgélélg) ?%@Sgé] 35% lﬁlgceptable

I'T'uent ot sol'v

1, 3-but anedi ol . Anmong the acceptable 30 WD 2007/ 041130
PCT/ US2006/ 037593 'vehicles and solvenfs'that iffay
be enpl oyed are water, Ring®r's solution and isotonic
sodi um



chloride solution. In addition, sterile, fixed oils
are conventionally enpl oyed as a sol vent or
weuspmadi3mg nmedi um [01801 For this purpose, argThiSa06/037593

_.fixed oil may be eopl oyed including, synthetic npno- . )
VehiGIeS 4nd gplyenty IGLERY Ba RploYes 4, Waltho gl b P EOT,ICG SetaRic sodium
chidd® sOlMieR! IRIdARIN VidkileY BReBSif S %%ntidﬂ&llp I%?nployed as a solvent or

preparation of Injectables, as are natura
suspEmdingassiiti.cal | y- acceptable oils, such as olive oil

castor Qil,.especially.in their, polyoxyethy|ated, .
g one Borisis RN Srnbidslanb ot SRS R pt Efling synthetic
mokR ok ﬁi-@ly@eﬂd@ﬂgFﬁﬁa&cﬁﬁs‘? bc@hRlolest hdi@Rtd R¢ gl%&ﬁfe_rcﬁ:ﬁ%tives are useful

. such as’ carboxyrethyl cellulose or simlar dispersing
in theyprapasatidnaaf ivjeetablosvnas ateynageldpharmadeuticallyrasa¢piable nils fsuch as olive

.. pharmaceuti cally acceptabl e, d e for i ncl.udi.n

oit GRET G Sl S BT it R Bt s L ons or
suspeAkibACna hiSo coMein ASndWEARA SlcoPaiibicRtd d%%)@ﬁﬁnt, such as

enul si fyi ng agents or bioavailability enhancers which
CMW§H@W1989 oeginilgr disperping gy tppkare gpmmonly used in the

] . o . o t

o BARHSRLL A5 LA SR ol Lt B f i
suspensiond. aDihenconfidBy bisddhaurfloantpart tas Talcbys, Spanindlkier
em‘ggggosi tions of this invention may be orall

( S ) y ..
DM S1eBisad DiqavailaPiliy snhapcers (WpeThP SOMBRGEUSe ik the manufacture
o AR Ricqhtle L PP BRI R B8 e s o e
purpesbd eftforthwatiar.al use, carriers comonly used include

ose ang corn star.c Lubricati ng agents,. .such as
03 oot um 185 EATRRAPLERLY SOGule SPERP TS TR S HRgpEn may be
oral®y &lmiafierdd iﬁtahﬁlb'hﬂ]g{ dcBeplalfi@BSIabe fdrar il lutmef bt ndt i &,
include | actose and dried cornstarch. \Wen aqueous
capgiesptahleiso pgucapesuspensigns @t felntignsalln theecase efieblatstipyeral use, carriers
' ' ' ' i 1.h | si.fyin spendi ng.
conghB0F ke ot AR SR bk RO B aoR et B4 RO o

steagand,Qid £lgo BYRALS addeyl. FHos Orabediathie@tion thlBabsule form, useful diluents
Al ternatively, the pharnmaceutically acceptable

includsigeeps anshfiriedicormnstagch. i When aquspusippensions dreequissddgr pigl use,

£ .of, : ' i . i ni t . .
e 85100 SURASAES Q3 S5l XSGl RU R L. corai
swestghingbflavoniog ot colbting agmptemey pseht addedt i s solid at

0 tenperature but. liquid at, rectal t eratuyre and .
rod "Lt oo Chtafuty e b Sic i dedeptpIF Bamabtigns of this
invéhiise maSWe hdhmlisiticalis tHe ok de s@%@ﬁ@bﬂ%b‘ Yér%&@talb%ﬁﬁ\lﬁﬁatﬁﬁﬁ These

gol yethyl ene glycols. [01831 The pharnaceutically
can

e PEgpeEed by neismsche agephwithfa suiialde non-omitdting exeipieal that istselid at
1.ni r . i ial Ly, when t target of
rooff b kB i acr PG et Ml B2 Bl o
relebye the PiugalSuatpiihiegialsiifdludd duebaBiig, Sheswacan pflydthgeydycols.
the skin, or the lower intestinal tract. Suitable

[03&hk cal f ofhaPharmasRItigRlly csepiplly compeatiens of s Bwentig may also
A R L S e R

readilyecteswible byribpistl apalicdtioacinclmdimghtiseascs @f tietkyentha skiacbathe lower

.. suppositary formul ati on (see above) or in a sujtable

integ 30t SHFOLE fO@iﬁa?%ﬁﬁuP&PP%/arﬁ readdy @repared gt bl Hgje areas or

org#lssO be used. [01851 For topical applications, the
pharmaceutically acceptabl e conpositions nay be
fornmulated in a suitable ointnment containing the
active conponent suspended or
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di ssolved in one or nore carriers. Carriers for
topi cal adm nistration of the conpounds of this
wonverise i nclude, but are not limted to, m RETAIS2006/037593

[01‘83{] lyc o: 'd &%q%}e(%éﬁ}lngtlgﬂ%@r \tll%l : e s glbqjltr@ngecagg) gg%t 8% a rectal
suppoglgc}i‘& %Jfﬁﬂl a%Bg%) E Fultdﬁllé &feﬁﬁtfbﬁﬁlﬁlﬁmoﬂ thplcally-
pha epta

naceu |ca y ac e conpositions can
transdefhalpashedman alo bs usedabl e | otion or crean1conta|n|ng

th t t d
o e e RIS, ST O 0L A o
may b%%F)ﬁﬁlﬁEt% g bieBle diktineat &ﬂﬁhlﬂ?'ﬂﬁ@ ictidle tOmponEnharspended or

sor |tan monost earate, polysorbate 6 cetyl
dissolesd &y scnewmmore etreiarsy [Caafiard fﬂrltoplceﬂ.admnyptg@@@@gm compounds of

this 1&%&%@{@4\1&8&% F‘%Qﬂ%lt l}w %E(b @B?rgfg%lljrlrﬁg [%fl’ljgialﬂﬂh r@vﬁtéjﬁﬁrolatum,

propyflé?lrergl‘w % o‘i‘(yc‘.‘%thyler'i’eS Blyek pitopAenstspmuat Cailmllslfymg wax and
i sotoni C, al a Juste sterile saline or, other HE a
waters @llwrmamwclyothe phreaseutiselly agoepibloAomiesitions sandiedRrRylafsH 0 a

usted sterile.sal I
s Ty b S QR S SMRBL ncne o
more %ﬁﬁkﬂde&ht@ﬂy dogephabRrdatiters. S!\htablerr&tmate ing]udedput are not limited to,
opht hal m ¢ uses, the phar rracegt i C eé . acce

t abl
minexsbaiboorbiian MeONeRipatgis, PolyFarhitia Sot Hr Er%t avEaleshoks
2—oct§l§tﬁ%%cé§(§lugénzypﬁf&{5ﬁ51‘[@\9%13' cally acceptable

i ONS I's 1nvention may al so be
[o18eim ni st eFeﬂoImthahmsalseahc pkainaoeuticaliy hegeptable cempRsitions may be
conmpositions are glre ar ed. accor di

formylated. %%oW%C"%‘FFéi 5 nslpni)wazﬁ?{ﬁeléuﬁ@&lwfeg?‘%ﬁ} e or other

aque@ﬁ e?éi‘ﬁﬂ? Chs 381uBBhHini 1816nit FPIS adjusted sterilplsalmendy other
enzy al cohol or other suitable preservatiyves

aqueﬂmhmonmltmr witbtoe mithow aepriseneasiveiseeyas heabylﬁlk%‘um chloride.

arb and/ or, i
e 3 S S RS LR PO o
formPRAITR 68 birtmeht MclReCploRbha. ’Elmmmmhctemnsalm actépté)le compositions

i nvention are formul ated for oral d ratl

of th{som@monmyuaésodwdg)énlﬁtéwﬁéwf@?al&?@s i pa S compositions
are pge@@gegltagg?r% t8 Ee%hﬂg{heé \!véﬂ IS f‘h the BR&F ﬂﬁ&%ﬁé&ﬁbﬂ formulation

roemnul si ons, sol uti ons,
and HbP PEPRbaRE as Solntigrs im S\aimeedtmpﬂpymg bbmzsé dlgoholem othsr syieable

e e e S SRR B TS e
conv%ff@acmﬂﬁ lsll‘ﬁ?h*ﬁ? o?[hsg rE‘iﬁg ag&lyents, solubilizing agent S

s such as et hyl aIcohoI |sopro
[o1afgohol , eMbstIprﬁwabbn@np@ha@mmmtl@agtaa«te@ta eo@ﬁmwlﬂons of this

al. cohol benzoat e pyl ene gl ycol,

inveqtion ‘Hﬁtf‘é)’l“@ﬁag %*‘ﬁ;é’g}la %%{ﬁﬁﬁﬁf ormamide, oils (in

[o1Baft i cul arLigGiatdoRteg6shs fBF @tam gdinisteadion inchpelenhut atd mae limited to,
castor, and sesane 0ils), ycer ol

phartretwlﬁh??@}’ M@Pﬂ‘able)ﬁimuéﬂlwhmcroggplys]@pmﬁpglﬁl@n@ FYWERLEOnS, fyTUpS and
ehx1£§:£[rr} %ﬁc' dt}o?}ﬁ% g{-@e%g SRt BB i §§§1hd69age%?rﬁ§)ﬂﬂ} 36htain inert

m xt ur e ereof. Beslides inert
diluéhitd eehtnsnlytuRed Drtaé ac ewhas| for exanplaywatbsar dtherlsalyents, solubilizing

agergg{gr%?&tl Z@e%@h gss et M%} h%%?c%g%}i@lsw | Sltﬁ}é gr%oner)}e ethyl acetate,
beniéﬁ achF%ln gﬁ&fﬁoat %%@1&%‘1 albi—%ut@/[e%@%[}%bl @fifieth§lesrmamide,

e aqueous Or ol eagi nous
oils $mq:|aﬂnmlam,r®tmngeeb,egrém1drmﬂ a@mdg%mc ohiu¢, 9GSO ap ESRAS RHS)-

art usi suita n
glycg{gﬁgﬁﬁ}y%i@ofgggwﬁ) glcoheﬂ liaxge@ \ge db{ée %;&g%gtr%%sta(%}%orbuan
may al so be a sterile |nJectabIe solutlon suspensi on

or ermulsion in a nontoxic parenterally
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acceptabl e diluent or solvent, for exanple, as a
solution in 1, 3-butanediol. Anong the acceptable
woebi7ouesoand sol vents that may be enpl oyed ar eCcnwasenns/037593
Ringer's solutiaon,. U S . P. and isptonic._sodiumch]oride .
and R herS R Bebibs indts dains iccoraF G RRpSiions iy 850 mclud Sdjuvents
suclt 84w Eitht QB&H S, YernuBIRARY £ & eﬁdfng'agglﬁ,&, sWeet%an@,eﬂQjogiﬂg, and
medi um “For this purpose any bland fixed oil “can be
perfamingsgedtsi ncl udi ng synt hetic nono- or diglycerides. In
jtion, fatty.acids such.as olejc i.d. are used in
o1 r apar SEVOIDIEPIPRFEEE o1 dainplss et et ety B
oledg@{owy kddpefionscally Befortnlatddi a2E6kdino@b IR reart W¥ng suitable
_filtration through a bacterial-retaining filter, or
dispeysingrIoV PERG agaNes Adauppending ggerfenkhs sterile higectablewproparation may
erd . ' sitjons which can.be dissol ved, or
slsofedl dorfle Pt e SRTRGS. Sl O Gl R g nPaBRR pifuctiny
accepijbie didubne onBAvent) fof &xXRnpld as!s €olulifd thl il 3 lbdtae86l. Arfong the

praolong the effect of a conpound of the present
accqniRPisY§hdFes and sodvengsythatmaychs qraplpred ase syatss Ringer's solution, U.S.P.
and 3FRPLd B ¥h1dr{E sGREBLYR qq%ifi&m sf‘éfﬁ% Y3090 3reYonventionally

intramuscul ar 1 njection. I'S 'may Be acconp |sﬁe§igy
empltnedus @ sofveat dri syspetidsigsyeingh dforaliis uspokahiyi Biendfixed oil can be

nor.phqus. material wi th poor ter solubility. The )
e e B ipE SYTLF BrmbRo-( R DS atdP SHOD. dRShLirie S oleic

acid 4r8 uScllift t prdpAa@bbH iBfactaPRE., 1N turn, may depend upon
crystal size and crystalline form Alternatively,

[0 layed abdbe py¢avableformulatioascanrbel steyilizddsifor extagipde) by filtration

C und.formi.s .acconplished dj ssol vi ng . or .
oG B R e RGCREY oot SR Enk BT b i o serl
solid ep@posith @sBhidl CanBedisddYvell OF HisPérset Ml ReNE dafed bEother sterile
.. matrices of the conpound in biodegradable polyners
injegfgbls mesliygB PHPREX Ysde- pol ygl ycol i de. Dependi ng upon t he

t4 0 of c \ f th o

rof 44 51 CRHNI i QonPLLREE A BRELAE R oo, i
often desicable watow tie absdrptio biatle cénipogaldefsord kutiubi@Eous or intramuscular
. . bi.od gradable pol ymers i ncl ude pol y(orthoesters) and
mJ%%crry% IS4 lPed%?é’PmP@Ethyiﬂi‘ﬁ werod Biludusernaton s §Tyafdine or
amaRpIiRs PRARRH SFhPOof Waled Qcﬂhﬂiﬁtgﬁ. Hfe reﬁg BPLB tfog of HRAAPF8nd then

or mcroenul sions that are conpatible wt ody ’
deperids sipews its f20d oPdisOdutpmshati irisrnf oray depenal upon cusatil siaé and crystalline

o PR3 iR o7 R8O B2 o G
accomlishediby aRb&lvinB @ shdpehdias theGompolRd BInSoiPYehf@&. ThiRE@ble depot

such as cocoa butter, polyethy|léne glycol or a
formag gip sside by Jormyse WirtperrpHde mawicrrr the2onppriis dipdegradable

ro A R eSOl BIBRLRL 5, Wbl Bl

oo o 6, BT s o
Ol | sage I S | | u

be coRpaioe BT alss 6 Qhermpdgrdapioabiers g pahpeioesies) and

polﬁb‘rﬁﬁrdﬁ@éé).lq()e%g fﬁg@ct&ﬁé f@muiaﬁgn%%'avs% AP $ dtﬁgﬁgg@ge

wth at ne 1 nert, pharmaceu acce
comprutigindiposomecarmicerensugnsabatapeltampatible witke body tissues.

j.cal ci um phosphate and/or a) fillers_ or extenders

[OI43T as st GPERENGORS{EY frotl 0%%?&@@, iR e preferably
suppoRoidsOlhicRBsh Bd ﬂ)ﬂe?é.r@d 86 liftxin P thel AR S Ris 3SventiOf with suitable

exanpl e, carboxymet hyl cel | ul ose, al'ginates, gelatin,
nonpgityIgRACHIHPT QTR suchsig coamduttan golyethyieae ghjcol or a suppository

hunmectants such as glycerol, d) disintegrating agents

such as agar--agar, calcium carbonate, potato or

tapi oca starch, alginic acid, certain silicates, and

sodi um carbonate, e) solution retarding agents such as

paraffin, f) 33



absorption accel erators such as quaternary amoni um
conpounds, g) wetting agents such as, for exanple,
woebyrlo4ai3cohol and gl ycerol nonostearate, h) abeomsenss37593

o Gl e s bt o ey PR o
in the geﬁ:&lrg or Q%Xa?tc?ﬁép i frgie){&oché actB@Eorpblnalr yl s U| f at e,

I'n the case of casful es,
[o19Babl et s utidpiokdgs, fotrmefodomég@nﬁmtmnmymc @@agwryag@ts pills,

powdgrg,];gnfltg:rgr% ag[%%;h g$lgdé %g&geg nég)glgﬂrc Ee}l?nscf)lls rl]ﬁxed %th at
least o%%qp ﬁaﬂaﬁﬂalcélﬁﬁapg b&lehbRaReipied® orisiriig sl bs soddurpicitrutesor

ose or m sugar as well as hjgh nol ecul ar
dicalcivh @hdsphate ymd/byh)dni&ergby@m@ews@ch pﬁestqirpb&s lagiose,SP¢Lose, glucose,

i) ST B84 P EAr T S R oLy, linate

&QldifoneCaRtdsBImdaRsLiftd) Aumectatts sgh as@ljzcerol d)
gelat1ﬁm\ﬁﬁylﬁ%e E)hélrerraceust Tc%nal fornul ating art. % _
targg alginic

dlsmtemnnmgeln;s suON &5a gAr-03E46, CRIFI Uy CHEeRAS PY E%WPIQF%
acid, le‘é%}?% os? Ig}%d %o:;ﬁ th a%rbggaﬁe\él,f é%lﬁﬂél?fettz!}’ﬁmgﬁgéﬁty Such as paraffin, f)

referentia n-a certain
absorBt%ﬂ acRbletdiéts blﬁﬂh@&tquﬁ@imafry aninonivmi ccunpddnyw 2) |w1:tta1g agents such as,

for cxamste, celal Heohes and EHERANBORTHEN) COLEPSTBNEDE: Ragin and
bentqgfte 8%‘51 ad bﬂlb ngﬁéjﬂch'ag Riic, ShichimS bidirh @l mtag‘ﬂﬁﬂmyte@aﬁeosohd

ers in soft and hard-filled
poly&lﬁ}l@ﬁd glycfbaep smthem lmyhgllhtmc andmpitpies fezeokdn|the ¢ase 6f gapsules,

blefyond Pl A GOGEy COTRnAR AP REmPTRC O DTS AE e act i ve

[o 1§£fm 0 u nds sGap c@llnﬁ&lthﬁls Iof a Gl t a,l'scabaeeknf)koyad a1 filkers in
nore excl pients as noted above. The sq

soft aiﬂSmgbflﬂﬂir gedatof capalleeeyng smcbgét@glen@@g éqgtc@g or B}lilq sygar as well as
high g}png;%%g r\}vé%ﬁ%g P&S(Qtélg%{lg %ggglrs \éﬂgg}gcec'?ﬁé écﬂ%ﬁ}o@% HRRY bfStablets,

ontr

d;rag&a@ adab 618, ?ﬂﬁ Qﬂ‘g}ﬁmﬂ@s@dahl’b@?prmkdd \klltlomtmgs tuttbshells such as enteric
arrraceu ical fornulating art Ilda?lrp%ggg a
coatlhgﬁr ansl athes caatings avellomovmia asléa%?&ﬂ? pay

optl@aﬁ C%fg gg 4 @%{%a eﬁfé%lﬂ]d%ﬁn G HOBFa c&rﬁﬁ&é‘ﬁ(ﬁl @bt théPfeldase the

SO conprise, as IS nor mal
activehigtdies(s) aggi ot pm&lremmhs,tla REesaipphof thmnteistﬁal fract, optionally,

di luents, e.g abl et | Iubrlca
ina dﬁweétmqp@era E@}gmg{;é RE gm| {%@gﬁ Ledn lgbeﬁsed include )
14 ' Rokd 6F 2oa@BanfpS be employe
e

capsul es, _tabl %ts and ..
as flml’s irssoft dnel lniodsﬁ@ed gdatm; czrpaylegug@g Mhﬂp]@@nﬁﬁsf %q.tq)qqg)r milk sugar

as wg as Elgh %qg%llagaéyeéghq !;gl}@ C%TJ @ﬁ%@ﬁﬁée:' fying agents

y rel ease the
[013Ghi Ve i ngriRdicané {Snhpaunidy carDilscpb@fn&merd—emapwlate&fcam with one or
certain part of the intestjnal tract ptl{i:taally

mora extapiante ds neint @lpoveEI}aenig Jélsdo(nggeefﬁggqj%f tﬁl@le@O g&s ?agﬁ%les pills,
ond Tﬁ}g’?}t}é ]§c a %}blibe %S%gd Witk c?gtr%}% %#1& IR SudH n@é?fc%aﬁl%e& release

sage or topical or tran r mal
con@6lih@ESHings hhotar catingspedlhkhosin intthe pharmaeswticalformulating art. In
i nclude ol ntnents, pastes, creans, .lotion

suckpm};@glogageggp%ﬁ thg ﬁgtlveﬁﬂnwgng may Il?glagl'm)%ed Ovizﬁcl'b %ﬁ‘ one ulaﬁrt diluent
sucﬁagst %%IXI%SQ qa@&%%wsta'ﬂﬁl 30 X RHod L il Qlsol c%nﬁ)@l@dlatslls)mﬁmal

armaceutically accept abl e carrier and any
pradiiee, dﬁmtmndssabstatqev ethepthab ifeitedibients, gy tableting étaqgﬂcp)éta and other

Gohthal m ¢ formul.ation, ear, drops E&e of
bl B APAEPER RS GRS T v e SRR ppEEeo
invention. Additionally, the present invention
contenpl ates the use of transdernmal patches, which

have the added advant age of34provi ding controll ed
delivery of a



conmpound to the body. Such dosage forms can be nade by
di ssolving or dispensing the . conpound in the proper
wordiTwa13Absor pti on enhancers can al so be usedPCD/US2006/037593

increase the flux of the co ound acr t.he sk
capsurph,éatﬁ‘r’aﬁs@né ﬁHle@e@B?ﬂgF 6? é‘? f?{@PﬂSﬁ%&?\?ﬁCBP% 5g%?‘sr gy may
f i icBfpbiifors MADGIEN eelédie th
opt1orgtﬂg Pg @H‘gﬁ P(E)I%B;D%%Efrﬁg cgrrpo%nds ofyt he °me

activel 1ﬁg1eaienm anly op pmfeﬂferatallly, g ceniabit ot dfithalipteseal rect, optionally,
formfor ease of a I st.ration ni.tfor

in o deuetpameh BRI POCSBE SyBPOR s R O b dhfude

polyrﬁé%%%hﬂstﬁrﬁ:%? ?d&lé’xe@ physically discrete unit of agent

propriate he patient to be treated. It will be
[019tﬂ]d er st ocBpsdgevewsior tohisel ertensdarael @;};mm)strg,tgcgb@f gomppund of

this i 1rwep (())Ig]g‘l((j) angg@gﬁgpﬂgatlgg Iﬁ?‘?%}?g{"ﬁlgn% I%fse o%ﬁ%er%@%ﬁﬁﬂ&ﬁ@ E%rays

inhal ECRERdhes OPATIRE c6@ oﬂdﬁdQ%ﬁhxedﬁhﬂeﬁﬂaﬂbfcbﬂdmoms w1th a
ettective dose |evel for anxvgartlcular pa%g&

pharnacgatidatimavéeptabtiegaeniat anpeny a° fl PEQSGI VAR VES QF PYILErs as may be

di sor der
e Bl AR T ot SRR B0 ucapHacd i
Wlthlg R s%ﬁéjof thizanepaeh.f Additioaalposid presentimpémipedonteplaigsethe use

wei ght, general health, sex agﬁ & £
of tl‘apsﬂerl@hltpatctmé Wi bR A o) PrOvpECairoTled delivery of a
compé)gﬁ% 0 t%g 'i)g%l]% loghchgﬁg%g{?q&gnsoéan%%ﬁe' B3 AbIvid orSi§ebing the

oun rati on of the treatnent;
compduhid  the @cbpeﬂmedmtm rmbsomtmmrenhmemm @h;pé)p uggd 9 iperease the flux

of thchrgRPU apHieT Dialine e e ¢in otk ERG It Blpe e

contrgﬁ% R o 118 RIeBI 8 he IcBMPBEADR elﬁtﬂjlmé[ﬁyatﬁﬂ or gel.
i ne vvlth tthe ‘carrier material s-to produce a

[o1gdhposi t i diheicompowids gf thedovengion fesy prefgrably foyrgpkated in dosage unit
end| n_the host tre fir

formgp ﬂgcg{n?lh&tria%?p ng Wyformt ?to? Q?Sﬁ.gg eTl?eaé s&tgﬁog g&'&%@ unit form"

as uséﬁ‘ Hé&leﬁlx Ilaférg o J‘@Hyﬁ%ﬁ@y &@crbl&atmtébf dgsn gppmt)nhte fovehe pm:le@ll to be

n% ght / day of thelnh|b|tor can g d
treatetiri Wik Penaderionds hpweTRriha e t3h 4Ry Ege O the corpounds an

ComEPng)}‘s Bﬁ%%[‘@eseﬁ’t 18%}]1%3 %fl g)é ?@%gecrﬁrr {hggﬁ%%ﬁﬂy@%an within the
scop8 bf &ama mddecabfudgmentt Sitheapecific effentive dlosqaldmltfmtmrarl particular patient
or or%? rg gig%gl},l t d;gg g&gﬁ& %tvﬁg?tyg)g lﬁ%rtc?eris 21%: lﬁﬁ%%/%g ésgr %1?1%%%21‘{68 and the
‘ seveh§' defQﬁe 8@{;%% itd RA5itPbr thBispedifity EsthpAMd efpldisatthb epeific

t1ona erapeutic agents that are nornmally
compnﬂsmcm atplogal; the age.dwdy oveighteganaral hegdty saxcagd gliet of the patient; the

ase, or con kno

Umeﬂﬁésla‘i“&%%‘é’n ORlas iR S ol B RARIAPOY B Spefle

comg efHétdil@Ju@ﬁ ®f tHeareagatitsdraps adetién combination or

nti- prollferatlve agents may be conmbj ned wiith t

coincideypalwitlk thsfspedifie compamdicaloysdy ?‘@alﬂkeﬁj?ﬁpfsf“é‘?“a]frf‘\)@ in the
dd| gﬂgﬁﬁes and cancer. Exarrpl es of known

me herapeuti c agents include, but are not limted

[o10@] G eevEigeldvhduneef the lcbmpamdsaif ¢he, prastnt mwrmom that may be
dexanet hasone, vincristine, cI 0 hos(glgam

combingd i the FATIet BESTEE AProdise SOPPRBHIRR fridieledngage form will
varyPdBEARHEL ST thY bl ¥R gé&cﬁi‘a’ﬂﬁfod@ $pamhigifo gRetesably, the

tors o I's 1nvention may al so be combi ned
com\pbilﬁomeuldléqe fodrmAated so that & dosage of betwaem@At s 10@me/kg body

r sea Ari ce
weighgY BhUE) DS e En PUTRER T Ak R e Dikttere Sqmpogions
L- DOPA/ car bi dopa, entacapone, ropinrole, pram pexole,

bronocri ptine, pergolide, trihexephendyl, and
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amant adi ne; agents for treating Miultiple Sclerosis
(M5) such as beta interferon (e.g., Avonex(r) and
weebli7fogr3), Copaxone(r), and mitoxantrone; treRCTRISL®G6/037593

for asthma_sugh..as al bhuterol . and. Singulair(r); agents
(OHT £ eat | RGATCHE R b e ORd Bt ahisascs esafeae o
prev%ﬁtreg,oéﬂﬁitionﬁlv‘l‘ﬂerabé\.lltfépa%éhtg,%ﬁicﬁ Blel oAb H@lﬁﬁf_n%“cééz@ﬂ)et%a% or prevent

such as corticosteroids, TNF bl ockers,
that sewditipro pnayredso leypressphinshéeerplesiticns @f shis fnvssticrz | Aveysed herein,

A, onodul.at or n I MmunEs ressive agents such a
scdiiER SEEEHPHE =Eints Bl e e B et B SPAE T & paticular
diseBRf 6t ddnditioRt @b Ss "FHPEPTARSIOL iR d$ease, or condition, being treated”.

cycl ophopham de, azat hi opri ne, and sul f asal azi ne;

[0200r ot r ophFer examplsr shosuptherapeutie egsuie tiodtheramtiepralifierative agents

i.nhi bi.tors,..MAO i nhi bitaors. interferaqns . . .
may toRE R EA e oM s e 1 bR rRlor Rt profifsgiue cisgaps and
canc¥it Ex4faplks oSlaivvaichafiRtiesipea@eitdentsiigéludd, baddre At limited to,

cardi ovascul ar di sease such as beta-bl ockers, ACE )
GlegvgpT biimatinib regsijlate)i adsiamyripy deramethagenes vingristiignepslophosphamide,

e t.l NS t j: liver

fluofh REHCIGbor B i b BTeroBRGHI Bk Rbud JERRLD, LR
[o2a1t]er f er onStheaashrapies ofigemt tiegahibitorsageiit mvemion may also be

reati.ng bl Qod di sorders such as corticosterqids,
comye Mflﬂwa_elﬁﬁ% w@&% ﬁr,mtami Geoments Qe dohsime s Pisggentush as
ArideB® dnliGBlcbide®; hIRHARIRS PahGioN's HiSREAGIA a8 YODOPR/GATHSpa,

gl obul'in. [02021 The anmount of additional therapeutic
entaagent, ppesent pramifekeleclonposiiptingnpergblide, kitexepheadyli ard

I be n e th h unt .t hat uld normally be
ol geingt SeeBRdir et MG SIROR: QuNEiebi g i onte.2°
AvonBEY AREREVIE) 2068k 0, bEmABk 3htdGE] tredtB@R for aRhffaghébid/albuterol
the appunt of additional therapeutic agent in the

and gingalain | gecaissior bedtingsehipeplirenia pachjsiaypicangisperdal ggroquel, and

hal BB, ORI e AR UBki RALIRIS ANPESERE, i1 Ra,

onposition conprrsPng that ~agent as the only

azathiopriag eytliophddpliaaick] s safesalazingdinur&ddddtdik3hd

. PCT/ US2006/ 037593 Uses of Conpounds and Conpositions

IMIMYNOFUPRTISHY AETIEHSUCH 20 3YClesROBRIBHEHMYFHTBRATRESH?, myqgghenolate

mofbfly it P E&’(i'cg&froﬁl.s ,@kﬁ?ﬁﬁ%{mﬁ@a'aﬂtﬁb@ﬂne}ﬁﬁd sHiEfi388ine;
activity in a brological sample, conprising contacting

neus@ophibifaltonyisech asseetylcbolmdsterase idobipas, M AEY inbibitowss intérfamons,

, .of the invention. [02041 |n another. odi ment, the
antlicﬁ%ﬁﬁ%sn l%f@ww‘é ?E%%Ffét‘ﬂ%"l&f a"]dr?ﬂflﬂiie a?gﬂbonwge%s nggats for
treafifd éatdibYadcllap dRedsk 8ikdh astRAPSIbSeRE AATHiNiitoRd, idi@eticR, nitrates,

sald patient a conpound or conposition of the ) )
calcjuny elranpelblogkprn Bud stating: agants fop trbdtiigtivier disease spehvasrportingsteroids,

Q tr inga. I ' .
chof§3PRiRE ool kaladh A Eeeh Ronis 65 31 isorgers such as
cortitatte®ids, adthieukemio dgd s andegbathefdctdiss e sentsddr tisatlg
. herein nmeans any di sease or other del eterious
lmﬁﬁ@ftq%yidﬁoﬁﬂﬁf%wcﬁ as gaRme ZRWinki nase, in part i cul ar

[o2b¥§2 or J Ah‘ﬁ?]alhéu O Wi fi Ghal? 'th%}‘arﬁgﬁﬁé’hgem Cht %Pfh‘é'cbhlgﬂﬁtions of
I nclude, wthout limtation, i ne Tesponses such as

this dvleetion wilbbe hy pwrd thay feraseoust thavwoyld noeaalily bsnadministered in a
ast.hma, autai ne di seases such as transpl ant

comPRyHER PORTGRANEL (EReRat e A (6o G0 Aot VRS T3P pably th

amohi G dde tfona PAR¥RADERRMHeENt iR IR Rbsen ) &seRk& cofithsiont whll Binge
sclerosi s, neurodegenerative disorders such as

fronp aaut 57 tarkpota efigh¢ ambet epahallycpresensinsa ¢aEApoBitionaempeking that

sgofie bk L LA ucASTREQL aie Rl gnanci es such as

eukem a n
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[ 02061 I n anot her enbodi ment, the invention provides a
nmet hod of treating or |essening the severity of a
wdizewagei3of condition selected froma proliferacTAa82006/037593
di sorder, a cardiac disorder, a neurodegenerative
di sorder, an autoi nmune di sorder, a condition
UsefChinthintls hd Bofp Sl AN WHrionan i nf | ammat or y
di"sorder, an I mmune disorder or an immunol ogically
[0208di at ed dinswotlier gmowtipeits thegnedtivmpetvites agnetbodef idhibiting JAK

SRS e ST SR T PR IS BHR0Y bl i o
comgbﬁlcp&% hip8§iBbn 8t @R iMfentigdlm ni stering to said patient

n addi ti onal therapeutic agent selected froma
[020dnot her dpanother em @dqmremptl@unve@ﬂgn pxmmhfg @rmetheghof inhibiting JAK

anti-infl anma .ent at o
inaB s PRk e acBissby RORR B dorfoppd or
con?gﬁn@néﬁmehﬁ@gﬁ@pg cardi ovascul ar di sease, an agent
or treating diabete or an agent for treatin
[020%Funodef i giaapidgr %mb‘@dd@éms the\ipanépp C%laplasea@dmtﬁ%aﬁ treating or
[ e f @
tessqrii BB GPERNK e RS SRl Blr' Rioald o fiBRE e form TAKC
medidted disebe?, eduded hetelive mest al‘mySESedse (!I@lhm geletepioumsomlition in which a

si ngl e dosage for sep fromS|d CONMposji ti o
TARgfsmiindse. lapﬁa!n%lf%ﬂém&aiégé RVR FBGY S Tpls- Gien conditions
1ncll?d5b%h3ﬁriﬁmt4t1%ﬁ HAERASEs )}thé&' sofH Qseillekgﬁc 8t B%EQ%?gé}Eensmwty

type | hypersensitivit eactions, asth
reacAbnsh eithmn, aitaimsmms alischken Budgasdmnsplmtsaastmn gtai?t wagus host disease,

rheu)_n\? i O4é%t§§0 gglgg{rgéﬁg ?ﬁ?e/frglsszgeﬁé)’ﬁést, 20 mu 1;1 %fcé?rgfls Stedtodegenerative
disoSdek L8R la§ fApAis ankyRitropkRNAtefh] Sclétosie ABAILS), ByHveil Bb &h solid and

sclerosis (MS), schizophrenia, cardionyocyte
hemgtpbesic m@bwncws élpfélrasll@ﬂ@ﬁnaswﬁéyﬁlﬂlor%@r oke, bal dness,
nspl anty r |
ofellemt o e AR R et NEy BRIl SRR of e o

less@ifls thelstvapitLoBe tiges s cor&lit@brﬁ@ldctédéifﬁﬂn a lpﬁﬂﬁéﬁh@:gdl@order a
mal 1. gnanci es such as_ | eukenias and |y eS(g In a
Cafd#%frqlmﬁiefe?r%’dﬁ)%ﬁ?efa%‘éﬁ dsorgers @a%owm %caéffr f gondition

LT, bRy SR Ty B0 AR o oo

imnemblogicaiin medmt@kﬂrmdmdcmpxw@mmmsmmﬂo sdid patient a compound or
|nvent|$%' ‘y used to treat a nyeloproliferative

COMPPYHPYE tef’"neBWé“enbodinent the nyel oproliferative

[oxgmorder im mhnsﬂ/émﬁemema mRSERYnipRises the additional step of
t hronbocythem a, or chronic idiopathic nyelofibrosis.

administarieg teeseideprsiont mdtiluqnnlethwemwra@bmfselegw\f@n@l Psorder
chemgthn}las?juc%}c orgﬁﬁ %%lf}%@@ cﬁltg aWa%I 1£ﬂ$1{11%§{02§’é y‘%em Qa[ﬂ' ¢

=t

eukem*a

1m1ﬂ1mukﬁﬂhlatory sﬂmﬁu@seg&egsmmgbmca hank@mlﬂc factor, an agent for treating
hypere05|nophlllc syndr one, éstenatlc mast cel

cardivasenda diseasey an agant eayireghng dipheies. o w&ge@ﬁfﬂﬁé@%’ﬂ%
antﬁUE%é}r cy a2 ddels, m@ i 54T a@ade&gﬂ krfe?AVpl 38R et is. @g@ﬁg for the

erein ans a sanp e outs gan
disebsedieirgtseatan dandeaid ddditionalt thenapewtielakentud adminsstayed together with said
extracts thereof; |o si ed terial obtained from
conpitiah o SBSPraEs TPHBPBOR A BRTgi COSIoRgien 4 P af a multiple
dosat%q’@ﬁn. senen, tears, or other body fluids or extracts
er eof . [02111 Inh|b|t|on of kinase activity,
[0208Tt i cul arInjongambodimens ethe distase oy disprdenis allergic or type I

hypersensitivity reactions, asthma, diabetes, Alzheimer’s disease, Huntington’s disease,
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bi ol ogi cal sanple is useful for a variety of purposes
that are known to one of skill in the art. Exanples
woho®wai3pur poses include, but are not |im tedPCoDUS2006/037593

Panighsprs e Gl gas s bR el e s (TS, Lou
Gehlﬁgfst(ﬂéeﬁsé gl ngIEEs@fe%s?sf (NI@)e scﬂﬁ%o eni id, @éﬁﬁfb&ﬂy%@yt@ﬁlypeﬂrophy,

fective amount" of he co
repemuamnbmhanmac sthdke, ba;ldmss,atalnqalmunpjomdn, gmfu wersul Avstahispast,
effecgtive.for at' or. |l essening.the everlt
sheugruSif ardiie, Apol i el i oAt AL oS e sSld and
hem&RIRRL PR g RMBics QRQS IdulemSas A0 TRhANdIhs n b e tHER ehdddent, said
t he present invention, may be "adm nistered using any
diseageruatisosded issasthnpao Un anothenemborlisentasdiddisedse et disoulef isrtransplant
treating or 1lessening the severity of the disorder or
rqe%(?ease The exact amount required will vary from

[020@] ect t OIpSaabiheEémbetERen h BemPBurlds coRP6EiAcn ofGiRs indéiflion may
general condition of the subject the severity of the

be uﬁ@ﬁ ©dtaabn myshﬁr%r@m‘cqﬂlmrd@rg dnpne pmiogimgat, gfe myeloproliferative

cisoB AT e v Vol LS e tPdE b ol AU BRRE D

myebsfitirddi rial ansthe perdbodimprt; aieehyelaﬁﬁhﬁemltve ﬂlsﬁgiet & m9¢laid metaplasia

t an additional therapeutic agent en
Wlthd&bj?lPF 1besis: SEuHapeEit eyt Cifle. cHRnA; F@F@%@ocwc leukemia,
, ¥ 1
oA B (TP Myt oo PRI Fhcmatic mastcell disase,
atypiaa] Cd8lg oejuyvemlel gyeMmonaytié lﬁulkcwang admi ni strat | on of

élgﬁp 0 E g gg llil { tlFﬁ’H éb@fﬂg&;ﬁ V e nt hgﬁ?i'mjé%%ﬁ?éﬁ a sample outside a

livirf Rfibth] MASndIA®% e\ﬂfthoﬁ%ﬁaltlﬁﬁ’ c*éﬁ cHR@ds f)loéxtﬁ@@tth&goialilopswd
i np ant abl e nedi cal device, such as Erost eses,

mategtal pbiairiedifrony amagunal ws sxtacks thefieaf; esd blood selivaeine, feces, semen,
teard, 3 DL 050y AASCH RlraBl QU3 FOT exanple, have been
se 0 vercone restenosts (re-narrow ng of the

[o2aagsel wal Inhididi®@r ofikipdde Wdtivityo pavienlarl P AA K Se dotivig, in a
stents or .other inplantable devices risk clot

biolpgeatsample 1 psehil af%ff ¥ariehy of Ruppssh that pedwowada apeaf skill in the art.
t t

ExaffpléE O SudFpbraRe P ENRRIRR ofinTliliR815 31008 (A ERERR! rBth-

transpdarparsin, bmﬂpgr@ﬂmpelcsmemgsterag@ rapd bivdogifal hkﬂays i nventi on.

151 SUI abl e, co t he eneral reparat.i on "
02 oot o IHEETAREIROBTNS PEBE PiRse dBEaHip bR oI Frotis Amount” of
the dOMhRIULE of %&a@&@ical@ &‘%5% @coﬁi@gs@@rsﬁdtha}e Anoudt\fective for
coatings are typically bioconpatible polyneric
treatieg et lessening thetseseyity oh g @g@prqgf [therafprementioned disorders. The

om0 B K BB B AR o

admifisteredesinghay ambuntbae a6 9 abiite gﬁadels&Bﬁceréfﬁéchye b treating or
further covered by a suitable topcoat

lessening thg spYSTity ﬁfethe ﬁzfpgﬂgaeeélﬁ?aﬁés%w%@rnw@ geaugied vl vary from
P

w05 R e 69 TR 805, o GERAD ARuRAE e et e

sevelritp bﬁthbaxtfeenaﬂletheqaamcutam apad, v mhdeaofmdlmmsma:homf aﬂiduhs like.

i_nvention nother e od| t of pr esent
L0533 ent i on. fn'af (e Cl?é ? Hus wyeylfpn comprise the

add1't16¥iill%fbtp5tﬂ|s@p£ﬁ91'y%ﬁhmﬁ§¥hﬁ§ ) saﬁiﬁdﬁeﬁtsarpﬁ%ﬁfma%efhﬁeutw agent.
formul ated with a polyner or other nolecule, to
Whasr thesechsldiionalr therapraiotagents hgsadpénisietedi sapprataky thely mgy be
be rel eased over a longer tine period than
adm ni stration of an agueous solution of the drug.
Preparation of Conpounds of the Invention
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[02161 The conpounds of this invention may be prepared
in general by nmethods known to those skilled in the
wanvo7icaridanal ogous compounds or by those net hoBET/US2006/037593

acmGPIeA fFRBSEF b PG Bb e 4tS Bin g Sftne

Compﬁghghyoftﬁﬁqn%gwl at m at nosphere ATP adenosi ne
phospha oc tert.-butoxycarbonyl BSA bovine

[ozméjr um al bithe nomﬁnunlds:ogllhlsagvmoz@whm@@mcal compositions thereof

may zgsq éggszegl%&/ cg{%ﬁgg? g%rpé%\{lgﬁg 6(165} tlge%rﬁl}ézh as prostheses artificial
valveé V%s%}lﬁﬁfé ﬁ:ﬁﬁaaﬂﬁ cat%rsd IWVEREWMY Jt@dtm &ampM>eave been used to

OXI de d

overchpi rettem(sdsu (mwemmvghg gﬁmervo;sei well gferiajurpT However, patients using
ot.hr

stentsloré{thwl ?a(nga%bﬁ Eﬁé{fchs/ pglﬁf]l%g)lr%lsg}?% 31}1%} let actlalatlon. These unwanted

effecﬁ%ﬁi%@@ér@&i orhitighted by ?E&%‘atlﬁglﬂhé dearfd%tvat}Ea Fhatmaceutically
lutamc acid or glutanyl HBT

accemlﬂe nqmp®31mmompr;snnm wrmpounﬂ of Bey BYeRt ur oni um

[02£§ f af | uor §§§/ &ﬁg ?%t%ﬁs e tﬁ@ eneral eptrﬁ%aratlo of coated 1m§)lgntable

2- hydr pi per he oni c ac
deviddOBE deyetitedyn USZMént@@OQSES@f/E S%t(]‘mt and\AB04, £2 loViBheecoatings are
NMP. N net hyl pyrrolidone E roo t enperat ure
typicRlyrbioremp#iblepolymasc mﬁrﬂ}sea%sr%uPIP a%% )é‘{fP%el RCTECITHE

poly1§1 gmg&%& éh‘gjl%%&éx&eh% Z)Bﬁ/%ﬂlygérﬁggl};cg{r?glnﬁ%ﬁ@ $tidCetRYlene vinyl
aceta.’ﬁe @Ad ﬁuﬂu&sttmrecﬁ’nﬁﬂlh gbatings niydiptiradlbyr sl fartheropivgred by gsyitable
topcoat oﬁluorosﬂmone, polysaccarides, polyethylene glycol, phospholipids 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 presént 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.

Preparation of Compounds of the Invention
[0216:i The compounds of this invention inay 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.

[0217] The following definitions describe terms and abbreviations used herein:
Ac acetyl

atm atmosphere

ATP adenosine triphosphate

Boc tert-butoxycarbonyl

BSA bovine serum albumin (

Bu butyl
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pyrrol o[ 2, 3-d] pyri m di ne (conpound 1005) [02181 As

shown in Figure 1-step i,
wa-20i1i0a1138 7H- pyrrol o[ 2, 3-d] pyri m di ne ( conpouRdTARRID}/037593
~L30 g, Q. ) was dissolved in 3 nL of nethanol
Dcé{%d hyadrl%glj(gr;éé}ee %nder 1 atm of hydrogen over Pd-C
DIEKO% f or diSopropylsthylaaiiseGllsoadIpea)t o  dryness provi ded

100 mg (98%, of 7H pyrrol o[ 2, 3-d] pyrim di ne [ conpound
DMf02, 14,3@@(3 e 5 9.4 (s, 1H: 9.1 (s, 1H; 7.9

1H) i 1. 40 WO 2007/ 041130
DMECT Uszoddré?%é‘ﬁf@‘@% %’02' "1'9x' As shown in Figure
DMBGst eps dimetfyl sulfoxldeom ne (134 ng, 0.839 nmmol) in DWW

2 m) added to a solution of conpound 1002 (100
dpp?gng, 0. S%S‘T?hgg‘})g?f}'}’l@qiiﬂhlﬁ?)‘fewnﬁnd t he reaction
DT xturedmg)tﬁreit&red at it for 2 hours. The m xture was
then poured into ice-water and treated wi th aqueous
EDGodi um tlhEthylsBf(3idémethyglapitapsepyyearioatiing dahgdrodileride
gt dgueous rFgase was extracted with Et OAc, washed with
bri ne, FHYed wit h MySO4 and concentrated to give 120
EtOM of coppoyndad003 as a solid residue that was used
directly for the next step. Sodium hydride (32 ng,
Glu1, 22 nmglytamépsacitioglutamyh stirred sol ution of conpound
-b

03 (1 . 0. J0, 3. nL of. dry THE 0C.
HB’Efﬁe r éac | %Ih%ﬁ?a}%f) ﬁ"i@%@i?ﬁ r ‘iﬁgamgi?‘y}‘ifg g hfxﬁfi‘iﬂmph“phate
HEHRES uene 4s@LH yaiydye i )01 -biRrazinéSthikbsuPorfid affgD! ) was

added to the reaction m xture, which was then stirred
HOBT it fdwdeoxybemapritiagelsl 1 hour. The volatiles were
Merem)vednil&h acuo and the residue diluted with
ice-water, heutralized with saturated NH4ClL aqueous
MWsol ut i omiarovavext racted with Et QAc (3x). The conbi ned
N_Mgrgani cs.were washed with brine, dried (Na2SO4) and
oncent MaPEPRYIRNABe t 0 a solid, which was purified
Ph by chromgtagraphy (silica gel, 30% Et OAc/ hexanes) to
provide 143 ng (67%yield; 2 steps) of
It 5- br onpxJorh sayperatikepyrr ol o[ 2, 3- d] pyri m di ne [ conpound
1004, 1H . Od,): 6 9.1 (d,_ 2H); 8.3 (s, 1H;
RTg 0 (d, * ?B}O%\f/“.s% (d, 2H): 2.4 (s, 3H)]. [02201 As
TEAShown | griffh@dée: deigtep iv, a mxture of conpound 1004
140 ng, 0.40 mol),
THE, 4, 5, 5ietehydiofray| - 1, 3, 2- di oxabor ol ane di mer (121 ny,
0.477 dppf2 (16 ng, 0.02 nmol) and ‘
Ts pot assrgaranhgangg'ﬁg? (117 ng, 1.19 mol) in 2 nL of DME
Tyrwere mtpbgnavegratyl 150C for 10 m nutes.. The reaction
m xture was filtered through a short pad of silica
gel with 30% Et CAc- 70% hexanes as el uent to provide,
Exafple8" concentration to dryness, 158 ng (98% of
5-p§l4' 4,5, 5-tetranet hyl -1, 3, 2-di oxabor ol an-2-yl )-7-tosy
Examplela:Rrepapitisnf 3-@l 4.6 itetratnetiey]- G pphoxatiorb(i52- yBSMBs yl-7H-

=z 317. 07, anpl e | Q- _Preparation of
Py“%%ﬁ@@?‘ﬂwgé‘}?nﬁg}ﬁdﬁpﬁ)m o[ 2, 3-d] pyri mi di n-5-yI ) pyr
[0218]di n- 4-  Xb sHOwWiOh Fhbérd 1 %steds it mcﬁio&@-m%ﬁvdl&[@[ﬁﬁ@saﬂcﬂﬁe
(conmpound 6) [0221] shown in Figure 2-step i), to a
(congpqupd A0 30 Mgn0.8f7 miveoly wapdisswdvedfin 3frokwfi eethavol adder e

j I ith th . figuratio .
hydiRgbiindt ALY r@OPHR b b lB s 2 B0t 1B opopninasign o
drynieds (§i8vided 00®2% (08%) of ﬁ@ﬁiynbl%[ﬂsg?pﬁirﬁiaﬁmebﬂlpoﬂdmoz, 'H-NMR

(&g %ﬁgL . 06 nDl}{Q—llc?T 100 nL of DCM was added
(CDgOPY: 1 f6F bed Fi B BN (2 153 Bl (0 1B nol ). The
reaction m xture was stirred for 16 hours. The

vol atiles were renoved in vacuo and the
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resulting residue dissolved in EtOAc, washed
successively with 0.5N HCl, saturated aqueous
weabariooro of NaHCO3, and brine. The or gam CS WeCE/USRG064d37593

’[02&%???% an%sconceg:tlr at Sstcl@ggy ,?q: 8I1¥¥§5g= §%g§ound
DMFY2 \‘}Q)%%%/dﬁé’dlt%%%ﬁfa%lé‘ﬁ% gé&l@ﬁﬁ@ (100 mg, 0.839 mmol) in 3 mL of

trifiudoroethy'lcarb no' t hyl car bamat e, “conpou
DMF (0@ fheasaciiontmik tire whs stlr(€51 a4 rigfor 9&%11354 he )T}lxtuld-WBMGn poured into

ice- \%%C?rgitrea%gf wﬁig%leegsl %@Bm ttfoéu?r(sét? dé)ﬁﬁasmtn@ﬁg%) A@ "The aqueous

phamxltﬂac@d Gith EtOAS! ®BsHel witTRRUME AW MeS B %ind concentrated to
7 nmol) was treated with a 1:1 m xture of DCM TFA

glV%ﬂtZOrmg pheommuil 400 ane salidasidenthnowair ysaé dieeflivdor the next step.
int

Sodjl) RUTEA. &) fe? T395mol) wvap pdded s Ao solitiom, of Gqmpoyad 1003 (120

mg, 06 thin®1)SaBtmL Whig THMas0¢s €Thetteictioh mixiufe Waestiesd at rt for 1 hour.
react| on. Accordingly, a mxture of a conpound of

Tolyege gulfeny/rhlorigs 28 nre, 06 nmeb)gvas added to the reaction mixture, which

was éﬁe étlgl%g%t 1?t ff)lr) eﬁlx' at%ﬁ tR)rngpy &H:! thg Q/olflﬁ%g'g&%r{g{rgog%g in §ac€z§ and the

cr u e am ne
residlierdilutddywislbiweevaidr, mtgliz&d WikB datomtedd, NI a@hcﬁﬁs (s®dMuitidd and

reslrredlnlsoro rt fo
extfi%@%&lgs%t%%beﬁﬁ? o meﬂptﬁaalmr%pwﬁﬂsﬁwﬁﬂgm dried (Na:50s)
and \é@ﬁdéﬁtrat%@gz Méﬁb Besdis %héhe\gas Vgﬁn%te%g chfi‘)ﬂgatéé}gphy (silica gel, 30%

ani cs washed successi vel
EtOéa h@xmeehtoaaqmdmy%mglﬁﬂ%meid NeteiBDes 5—btmn¢»f7rtnsyl -THRpyrrolo[2,3-

BregotoBe oL s A AR B0 S BTRT IR oEl o iy 89 0. 20

75@1¢QH9E]143@BH§;raphy (50% Et CAc/ hexanes) to produce
conpound 1009 (a conpound of formula VII, wherein Ris
[0220Q)or 0, R1A$ shaymsin Bigiere X-step iy, ¢ misturepf compoynd Q4 (140 mg, 0.40

gt VS 4 PSR 30 APty s, 0 A o o
(16 Frigg0.02 n2nsl) el potassivan Beetdtel (E 7ahg, qom@um) ifh OQEL(o’ﬂ DMB were

0. 075 n]g,%lé corrpound 1009 (23 , 0.075 %1
micyoeprd ) UG forgl0 Bigtsss | afthawtgr&dmﬁlteé%@ Hgha short pad

of s%t% %3-11\51'(}91’:0% ®3Ac "7@% hedalestasBruedt o PYovilE! el bGIRREMESR to

50C for 10 mnutes. The reaction m xture was
dryrfess, t168 extz (OB o) h- (&4§r15}tettrapadlyd)ﬂ ,32-Hiozabagelant?s y )y -tBk67 H-

pvplstarpan g g madtoo SR oLy A ot

tosylate that was used directly for the next step. The
crude internediate was dissolved in 1 niL of dry

Example dhoPrepasationoe (§)-265-Thgoe- %éaﬂmmﬁhﬂhaad]wmn -5-yl)pyrimidin-4-

ure was stirred
s EB%&-E@TZO iuﬁour a Hbgaa%nc%‘iééﬁ?@d& HCO (154 ulL).
[ OZQ‘:!I]e r  dr yAsghdvheinrfgat i2asepii) xb Wrserred sslatién 6f te/compound of
n|t E%raﬁ{e‘e prodyct was purified by reversed- phase

R mei‘@d@@@)aw@wh%ﬂé\ﬁgwapﬁn @B@%ﬁmynq gompound

r f
100?03%%0@0@%09 E%ncé 9% 9 024%?61%%@%@ ()(V§t o H@fbﬁA (10.5 mL,
0.06cm0l) iimy m(hmimeD(éNIdms added triffbosoetydarine PIG[{A0AL, 602 nol). The

reacliph FGSE 18 1260 19 (o NG 55 6 avrat i vacto and the

resu(tﬁ@”(’@ﬁﬂlﬁﬁjdlg?s)ol\[eggg #10ABswhshbd %&WWWHH‘@%WH@P ah®fated aqueous
usi ng the procedure of Exanple

SOluﬁ!p@@ NaH&Os cavdrbgme ofThe ngaau;s gTe dﬁed (NaZSO4) and concentrated in vacuo

to glirg | 403t & (BhGHASF, Aerd B A4, &%%HHWP&‘}_ 1‘&929}‘ wi th
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WO 2007/ 041130 PCT/ US2006/ 037593
2,4-diclilefo' "yriffiidinl6 Accordingly, conpound 5 (a
woaogadnido of formul a VI II where R = H, Rl= Rer/vspm6H37593

fﬁ'ﬂq‘:gg%y@}rp%ﬁghﬁhe qca& amate, pggr(;g %0‘% ag a WlElxte gghc? (53 4 g, 98% yield),
'H- N@{ (@ﬂ@g)( g'd‘Sp@SE rahoks.@s, ql—B??} h iy Sy kﬁsPYHb Al 4‘(329}{5 1.3 (d,

,2-trifluoroethyl)propanam de (corrpo
3H)4) [02251 The t|t| e conmpound was prepared using the

02Bp 7 ool aoi R PR i 22t it PSR ae & EBRAE e wes
treaté@%ﬂ'l - hixthrford OVPTRR Y i 8oinES mAL mﬂébﬁw&twn t6 am@wg]hve

4 (a conpound of fornmula VIII, where R =
interaediaie amie) (S\)vasarmlw%@e%m(mﬁuomﬁbyl)m%md@ s t@x% sadt, which

|y
was Ysed GERRLH 4 Ref roastgy, Aspoypiosly, ampRIs oA SRSl fraputa VI
wheidR & ffloro ({60 NRidhl dRbpaimieif; aomﬂ;a@aheos 28 g, 0. 0197 mol), the
( conpound 1) [02261 The titl e conpound

cradasiy The spf Geslied prbasedgbe. 619 men. . acBIEK (1027 mL, 0.059

[
mol)o\%%ggﬂﬁéé‘ n 1@{)@?%9% 1% {r%? fllﬁﬁlgp%e ?aéztr:lgn g)ﬁ)ét#{e dwas conﬁentrated in
vacub; the2efhdui dizsohyetl i BED Ac,iand Ihe;,/drgahbnmauhled angessively with 0.5N HCI,

ARG B RO A B B
concie/:ﬁﬁat@:?’ bl %9 % Néltlé H%I’dﬂ%%ﬂ"{’ﬁ% wdsSlehﬁE@ gg 62da B9 chzé_h(ﬁtograghy (50%

Preéparation o
EtOA(:/B):xemeQ)BofprQ@lc@c@npdiﬁdpiﬁﬂf’ @a cx{rzpcsmdmﬁmmlawﬂs ShpieypR is

oo Lt B M 2 S Rl BTS2

1H),p¢4>@@dm1)64gf3 e 13d, 3w h  the procedural change

epl aci ng

[02@§)1 2- ani n/és spopa ip Fpsure Restapgior mitriemt spapawm 004 B9 me, 0.075

B84 11198 SR 5, BR300 g sl oo
carbbhdte AMNE145 uyl, 0 29 miedl) i Dmd- of DNED has @hcﬁo@@ﬁﬁbM@O%)for 10
[02281 The tit]e conmpgund was prepared using t

minyes B feaction X EHp Mas leereanﬂ%rﬁugl"t oS R iR gemﬁlfgee%%

EtORé %%ﬁé&h&gas eluent to Zprov1d , after concentr tion to dr ness a crude intermediate
am no- N- uoroethya)propa amde wth

tosy{af@ thptywaslsed IdIIe¢tly féBth‘ﬂSmeﬁO{W;f OBEISAdHEE MISHBR Y BITHEORedin 1

V | e"7:" ' ' . c .
L g & Fhentl gnch 200t &2 ovipmanghioxidy i othpngl i Addedy The
reachi®Y Fdixtufl Wasdstirtél ht Go4Crosr 1 Bbel Ahdlnehdhet vIHBNEICT (154 ul). After
(conpound 23) [0229 ] The title conmpound was prepare

drying thggeadtien m&@l&jw@r aflomaimpregenpthe pradyct warepurified by reversed-

phas%§-?l5§ij g%gtliwﬁtN?Q gﬁ%ﬁ\g (‘r‘ ﬁe'o El%tgt FA(? to Hrowd 19.6 50 |e (68%) of

comp&Ind e {d@xmpoahd yf fopmnracﬂ’ IIIi,l VVlQ-I‘eIEMl R‘ 8 C}l%r\emaﬂlatS- on

of
confegyrafiqn, it &-aN)-pyrrol i di n- 1-yl ) pyri ni di n-2-yl) - 7H pyrr
ol o[ 2, 3- d] pyrimdine (conpound 24)

Example 2: Preparation of (S)-2-(2-(7H-pyrrolo[2,3-d]pyrimidin-5-yl)pyrimidin-4-ylamino)-
N-(2,2,2-trifluoroethyl)propanamide (compound 5)

[0224] The title compound was prepared using the procedure of Example 1b, with
the procedural change of replacing 5-fluoro-2,4-dichloropyrimidine (compound 1008) with
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[02301 The title conmpound was prepared using the
procedure of Exanple 1b, with the procedural change
woho@piiaaei ng PCT/US2006/037593

2 4-gobo R RS Gintieh, chplinicy (Raohiooha Of Brmita Y1k, where & =
H, 18- Href ériélOXQ:'N; WwhkoltedTe0. gy a8 Wybgpyr rol i di n-1-yl) py

rimdin- 2-yl)-7H pyrrol o[ 2,3-d] pyri m di ne (conpound
25) [02311 The title conpound was prepared using the

Exagqrpq?c gglf"rrgﬁﬁr%%on%fa(Wb-e(d(}?H-pvgllirrtoTo [ZBhﬁpygilgfcﬁr?-g[yﬂpy%igl%r-]@-?lanﬁno)w—

(2,2(2SifRofRthyDphépadardidd (¢dohpdud@apet hyl ) propanani de with
(R) - met hoxynet hyl pyrrolidine. Exanple 10: Preparation
[o 1 he title compound was prepared using the procedure of Example 1b, with

the ]'Sr%eéiﬂ)ﬁa(l Zhgrlﬁ ;?{f%p%éc(igg%-%gfo%,gld’izch%r%{)ﬁ){rﬂ iﬁedgcgfngbtyrlld) 1098) with

1,6-{iBretnéytidirel Waicortifply,) doyipoohd 4i(Neomapsat R fauteVIIL, where R = H,
, 102321 The title conpound was gre,pared usi ng the
R* pMgcadik & O wauisplated) (h2.4 g 5% Yieldyr ocedur al  change
of replacing tert-butyl (S)-1-(2,2, 2-
trifluoroethyl carbanoyl)ethyl carbamate with
Exafifple 4-Rreparatidaudfoky286RpAY b P rpyetol a2 3ed1gyrimatihoxy)pycidin-2-yl)-
cid. Accordi the fol | ow conpound was i sol at ed
2ﬁ-3@3@§‘*>ﬂﬂper&é%ﬂ%éthfmonﬁmmun@ﬁ%o:N ( NH CF3 Exanple
02bk] Preparghd @i & d d using th dure of Example 1b, with
L0 1- (5-ftor o, 2 (S U s BIBrS a4t the procefure of Bxample 1b, wi
the pmtagiural change of replacing (S)-2-amino-N-(2,2,2-trifluoroethyl)propanamide with 1-

4oyl )-N (2, 2, 2-tyi.fl thyl i di ne-2-. i d
s ghedhybsFdind et R AR R it doamepund 1008)
withPI,@-@estinerdplyrifna MplceordihglyWcbipotrel Wit eRdendlyi B@re was

of replacing tert-butyl (S)-1-(2,2,2 44 WD 2007/ 041130

isolates(503pn 060 3PEY3
trnfl uoroet hyl car bar noyl ) e
(R -1-(tert-butoxycarbonyl
acid. Accordingly, tha
(9.2 ng, 38%W: NF HN
Preparation of AN
(R -2-(2-(7Hpyrrol o[ 2, 3-d] pyri m di n-"5-yl ) pyri m di n- 4-
ylam no)-N-(2,2,2-trifluoroethyl)propanam de (conpound
39 é02341 The title compound was prepared using the
Exapiie kPOl G oo (T RErP G bk goyBpimidin4-

' bent.- = 1= , 2-
yl)p%@lﬂ?t?ﬁgs}gger{lﬁ%%dér(@rﬁ)%f@gtlﬁyI carbamate as the starting
[o223deri al tBheptitbeconepcand ewap preparedfusinfahaploaeddid of Example 1b, with
the %%ﬁ%@gﬁ%ﬁ:?}? re%}acfngh@’)-z?ar}r%nc))(-]\l_- (%,Z%ﬁg&%gth%ﬁpmpananﬂde with
(S)_ﬁﬁ.}%gﬁl{(ﬁ_— fluoro-2-(7H pyrrol o[ 2, 3-d] pyri m di n-5-yl) pyr

I'm di n-

| carbamate with

rr/ol\i/di ne-2- carboxylic
vvl!rg Conpound was i sol at ed

'
QCF3 Exanpl e 12:

Example 6: Preparation of ((R)-1-(5-fluoro-2-(7H-pyrrolo[2,3-d]pyrimidin-5-yl)pyrimidin-4-
yl)pyrrolidin-2-yl)methanol (compound 22)

[0228] The title compound was prepared using the procedure of Example 1b, with
the procedural change of replacing (S)-2-amino-N-(2,2,2-trifluoroethyl)propanamide with
(R)-pyrrolidinol.
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4-ylamno)-N-(2,2,2-trifluoroethyl)propanam de
(conpound 40) [0235] The title conpound was prepared
wa00Tg4ii3e procedure of Exanple | b, with the PCT/US2006/037593

T T NG R —

-mEt 2 mm of formula VIII,
y)me@goﬁi[ B%%‘Md%%bﬁg nd X'= N. Exanple 14:

[0F2%bar at | oFhofitle compound was prepared using the procedure of Example 1b, with

o O RTINS i

(S)-teeitROMBGy P rrdIRZR6] The title conpound was prepared
using the procedure of Exanple Ib, with the

procedural change of using tert-butyl (S)-1-(2,2,2-

L e R e

dlpyrhidinewbenghimdR4y F, R1 = Et, and X = N. Exanpl e 15:
Pr epar ati on of

[03ZHT 2. ( 5- f Theotitde campruyngdyyas praprredasiagihe precedure of Frgmple 1b, with

the piBLEhRT Chqpee of senfaqing (5):2saminer:(3.2 - rilporoctmDpiopanypide wit
pyrfotidimpound 42) [02371 The title conpound was prepared
using the procedure of Exanple Ib, with the
procedural change of using tert-butyl

Exaﬁlﬁ)le - Iéx%%)a?ragoﬁ & 3¢ yﬁﬁ@l%tém/(ﬁ? -9l ARy neds rrgtl)g?/frgllidi?-ol—yl)pyrimidin—

met hoxye y car barate as the startlng
2- Ylbf7&dp3d@1@{2§e¢‘ﬂpmmﬂlm (doompouhdi23)l 1|, wherein R=F, Rl

VO 2007/.0411 .
%52006%%%0111@@%% pigpared U élé]g?[g? progedjyre of Example 1b, with
the fiBhedlrd ndn pyeIaliod 8 3- i (a 212 riFndtobMYDb#Spihdiidle with

yl am no) - N-( 2, -trifluoroethyl)-3-nethoxypropanam de
(R)- (‘E&Wﬁ%@ﬁ@}’hﬂﬁm{l@gﬁm The title conpound was prepared
using the procedure of Exanple |b, with the
procedural change of using tert-butyl
Exafpfjle 10:(Brephraidor off(5) 04(6-€lubyd-2-47 Bapyawlo) 2,3-d]pyrimidin-5-yl)pyrimidin-4-

t hyl b t th tart t |t
yl)—&?(é&"%@o%o&f%ba%‘%ﬁg ing SR Cwherei n R =K, R1
OWe,
[02232?'542“ uor o- 2 (7H- %uﬁg?@%%f%]d ug{nfg’ ?Itolc g)fp%)éamrﬁle 1b, with
the procefluratichange of replaking xerzi-lfutyldﬁblmﬂﬁthyl but anam de
winy BB R ek abap g sl E 1 G RSO B0 e -

carbok Pleabid. ak ch@ngls, Bk foBdvidg e oﬁﬂélt\yés isolated (9.5 mg, 45%):
1- (et hyl car banoyl ) -3, 3, 3- tritluoropropyl carbamate as

ﬁ:

the starting material to pr a conmpound of formula
VIIl, wherein R = F, R1: 3, and X = N. Exanple
18: Preparation of HN Y NN

2(5f|uor02(7H-pyrroI Y pyrimdin-5-yl)pyrimd

i n-4- yl ani no) - N- et hyl - 2dp@-t rid | uor obut anani de
(conpound 44) [0240] The titl e/con'pound was prepared
usi ng the procedure of Exanpl €fb, with the
procedural change of using tert-butyl

1- (et hyl carbanoyl ) -3, 3, 3-trifl uoropropyl carbamate as

Exallifle $1: qfréﬁa@ﬁld%f?k?:fi‘l(%Ilf&g%dgé@gayﬂggogﬂg‘?@B%ﬂ@%%‘yﬁmdm-

wher el n
4_y1)_.gf (zm,kpgfhmq)qmylhfyrrolidine -2-carboxamide)

[0%2";?92: i uor"Pﬁeztltie co ﬁloru{18 lW% %Ie?f)af% %%llrnlg thedlli’fgced‘}/e %P%{gmnﬁlg 1b, with

the procedural change of replacing zert-butyl (S)-1-(2,2,2-
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ylam no)-4,4,4-trifluoro-N-(2,2,2-trifluoroethyl)butan
am de (conmpound 45) [0241] The title conmpound was
wonepgadeido usi ng t he procedure of Exarrpl e | b, wpth/ustdee 037593
rocedur al . chan of u5|n I 1
tnflt&)rqejhyjcaz :pp(p)fl}q}g& Wteégf éﬁb;ﬁ gtgoyglcarbonyl)pyrrohdme 2-
carbbiyifc! agﬁf q@&%ﬁﬂﬁ%ﬁﬁﬁ@f@fo%ﬁﬁw u%HEWats '1§Eﬁaté'ﬂi(992 b 38%)
provi de a conpo formul a ,  Wherein =
Rl CH2CF3, and X = N. Exany fo Pr epar at i on of

2(5f|uor02(7H-pyrroI;L§l |md|n5yl)pyr|md
I n-4-

ylam no)-N-(2,2,2-triflu Z2- met hyl propanam de
(conpound 56) [02421 Thé'\LNtI eNgonpound was prepared
usi ng the procedure of Exan'pl 1b with the
procedural change of repl aC|n Fshe tert- but yl
(S)-1-(2,2,2- trifluoroethyl carbanoyl)ethyl carbamat e
with tert-butyl 2-(2,2,2 46 WO 2007/ 041130

Exa 14 5200603429 %R) 2-(2- (7H-pyrrolo[2 3- d]pynmlchn -5- yl)pyr1mldm-4—
i f 'uor 6et hyl car banoyl') propan- 2- y[ car banat

ylanAu@)eNdR,ﬁ@ tyn;ﬂut)to@t}fyb)pmpanmgldc mmmmddﬁﬁ)s i soI ated: N
[025?? G H ’Hle tNe compour% was prepareg)l(mng the Igr%cedugee(ﬁaé)aatrﬂp%’] 2, with

the;(r&edaraﬂéhﬁgewhs@ (Jirblnyr(mh%z?z,ﬁ d] pyri m di n-5-yl') pyr

din- 4-ylamno)-N-(2,2,2-trifluoroethyl)propanamn de
tnﬂt(%@%bﬂgﬁbarmsyl)qﬂ@é%ham@e ghihgstaringngigral 19 PEQVé‘EP 4 corgpound of
n ro Ld (1. 22 9),
fomg}lﬁ(vgft?vﬁ{:: ﬁgﬁo?y{iﬁ?m% he[?cfcorrlgound 1011),
tet raki s(tri phenyl phosphi ne) palladium0) and 2N

Bxagplel 5% é?éﬁ?%%t"?ﬁ(‘ 2 egia %g%tp&ﬂp%o%égﬁ'a iy Sobrimidin-
4- yléﬁ‘agn% Mé@z,ﬂhiﬂuo%étﬁﬁ rbomaklidd\cipBLRY Quyet hane (3 x 20

and evaporation, purifi catl on by col um
[02{3?5r]omat ogr"ﬂm‘qﬂe(dénqmpnd@a@pﬁ@meﬂyltsmgm proeedure dighemeple 1b, w1th

f or ded, t h
the %f%ﬁﬁf@rﬁfh%gg Ogﬁgllﬂé Eﬁnﬁ ﬂjﬁ%& “Fe*¥conpound 1012) (0. 544
mﬂlﬂ)roethﬁ@axﬁmW)étmylEarsﬁﬁﬁe 3s SleQhriihg mﬁ@ﬁmu eovidd 2 c&rﬁpcaﬂid of

g) was mxed with (S)-2-am no-N (2,2

,formqla VilowberemR ot &paridei ard X618 g) and

di i sopropyl ethylam ne (0.63 nL) in isopropanol (5 nL)

and the reaction mxture heated at 80 C overni ght.
Exaﬁl{ﬂ@M Rregatatipavet (8§)-2-€5-fldo-2-({HH-phrroRf 2,81 gyaineidits 5-yl)pyrimidin-4-

kup and purification (S| 02, 20%et$1y| :
ylarlaa@wt(af%szgh@yoea}ymwé gmisle (gompound 4
or o- 6-

[Ozéél'&e]t hyl ) pr o gt%eaﬁ]%ﬁ&idﬁkggﬁggu%ﬁmfg%% (]%I%cgdu?e of E{dnﬁ‘[% 1b, with
the mlooadural chéiggwf @siBg sreputyl (S)-le@@dund 1013 (29 rrg)

.5-(4.4, 5,5- Tet t hyl - . 3, 2] . .
gAY Py corot e ae e i ng Paigyie o aeYigy p gpgeound o
fornhda ¥IH] wh¥leldrR & N, {(BOBRENIN1IO005), PdC 2dppf2 (7

ng), and potassium phosphate (32 ng) were heated in

1,4- dioxane (2 nL) at 80 C overnight. To the reaction

el 955 RS b S PO BBy e+

ylanfiXby- Nqagmtﬁ/ﬂdoboetlwlpkﬂnmmp agariidX) conthionind92)
evaporation and purification (Si 02, 50-100% et hly .
[0237dt at e/ hekbBidtje ¢pampound waggrepared using the procedure of Example 1b, with

113 i m
the Grok Sl ST hlRE P RPIS P Byt o X O
meth@(yn’mylﬂatbair&)a as the starting material to provide a compound of formula VIII,
wherein R = F, R; = CH,OMe, and X = N, ’
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Exanpl e 22: Preparation of
(S)-2-(4, 6-dichloropyrimdin-2-ylamno)-N (2,2, 2-
wonod7idosoet hyl ) propanam de (conmpound 1019) an#@CT/US2006/037593
(S)-2-(2, 6-dichl oropyrim din-4-yl am no) -
N-(2,2,2-trifluoroethyl)propanam de (conpound 1020)
B S e e e
ylamtied) N3, 2 Letifinarmethyl)- %m)ethaxypropmaned@ésnamoumi 4Bs added

ium 4 007/041130 PCT/ US2006/,03759 .
10238805 v v (RS GPPOBT] VAU CHnE R RiBFurcAl dgpinple 1b, with
th &d ffaD6hdn@E of udiRs fers- bt (BY-X1(BRE- triﬁ%l%r&aﬂ%h&@lbdnﬁb

ep? | ,a grlocu ggrjoegyrl?%(g? ne( (conpoun 3@)7
metl‘@x@ﬂhwmb)lmmsas theckiating Mhaterial totprpeidoasonae ft formula MITL
tir verni ght. Cold water was
Whe’i? E@fﬁ%@ ‘i%gx racted with ethyl acetate.
The orgam c phase was dried over magnesiumsulfate
and concentrated. The resi due was gurl fied by silica

Exawple Fh Pornatasionah Ay(>-fuoreded Himyroleld st Apuimiging plpyamidin-4-

6-
sttt G b AR R BORRES (ol 89 0T T 1016)

[02309 its r eﬂiﬂltm{poﬁn@wabbmpﬁeausmg the procedure of Example 1b, with
(tetrahydrofuran-3-yl oxy)-pyrimdine (62:28,
the precedural Fhameg of anamrmm,yl) &Praqthzalcari?e@@yﬁ%ai?
\FH&HE&n W< fbrmula VIIL,
e A i fo ula
wheseiroR 9 ByRii CH0F4 apd Znd No) - N- ( 2, 2 2 trifluoroethyl)pro
panam de (conmpound 1017) was prepared according to
the procedure of Exanple |b. [0246] As shown in Figure

Exa ﬁp Préparatmn of 2- ﬁS -fluoro-2- 7H—pyrrolc§2 3= d]pynrmdm— -yDpyrimidin-4-
6-(7H pyrrol o[ 2, 3-d riom

ylalmntq)tl&eﬂaﬁﬂyid% binfieorolzitgragigdd gymipdurrd ‘24)yl Z\m no)-N-(2,2,2
[ozg'i)é' fluor Oﬁ%‘% Oe) Iil%{%ﬁﬂ?i)?élg gregér%g @%ggl?e é}%ée of ]%xample 1b, with

pared accor ure

the rOcAGdal Shargb @sing té?t—@tht&El -&tﬁﬁleﬁbaIMoylb-G,% &tﬂua)t(bpmpyléarbamate
compound 1015 (1.83 g, i h_et hanol

T R P ﬁ‘an!"(né % 19 f@mlﬁt WU@WBerétfhé/ P Tk crcr,
ORi onani de HC1l salt (1.03 g, 5.00 mmol) and
iisopropylethylamne (1.94 g, 2.61 nL, 15.0 nmol).

The m xture was stirred overnight, diluted with ethyl

s oGRS S S Wi -
ylanﬁhJ))‘ £ 4Qt§i|ﬂu0f33qut?ﬁffﬁ@ﬂiéﬂfyi—’)@uﬁﬁ&ﬁ]ﬁfer(%mﬁ&ﬁﬁaﬂs? in -

hexanes) to give 2-(4,6-dichloro- pyrimdin
[02#1dni no) - NTetitke conpaunl wias cre@mmu)smgrt@pr@md@f Example 1b, with

the l%ocf%ﬁg{f gﬁ Cr}%%or 831%§ QerPEu P/f"? 4(2 y 22%913]181)%%&& Célft?-mfy ) ? F’uor

tnﬂ&br ;ﬂ&l):aﬁbﬁﬁi@ﬂeca@ i1 sﬂmlﬁg ﬁimlah@ prd0ide a cémPouiny] of4’8ﬁf1ula VIII,

yi e both _as white solids. Exanple 23: Preparation
whegqu F,R; = CH,CF;, and X = N.

(S)-2-(4-(pyrrolidin-1-yl)-6-(7H pyrrolo[ 2, 3-d]pyrimd
in-5-

Exapiple20: Preptiratch ofl 2a¢5-fogre 8- (721-gyreolo 2 F-H]pyrioedinys-y yyoipsidin-4-

d d 2 h :
ylargiol §- G AR oGRF B¢ BHIBUPDRI Y SETPoHEL 50D, 100

| .
[oﬂ”ﬁ]( K )Ir o: Ind P%vﬁ;e &%oé%nmgh% \f% Prﬁe%gl)%q éﬁg@q&é 0B 6f Bl 1b, with
the phoc@blp&labyﬁgtdfyﬂdmmgthé 251-Butyf(S)34(282.2, 0.200 nmol ).
iRy s DRp e R e firgapiot 23 1551 ovave Tor S

5-(4,4,5,5-tetranet hyl -

[1, 3, 2] di oxaborol an-2-yl)-7H pyrrol o[ 2, 3-d] pyri m di ne
(conpound 1005, 39.9 ng, 0.4800



mol ) and a solution of CsF (30 ng, 0.20 mmol) in
water (0.25 nlL). The m xture was heated at 160 Cwth
\Voumnﬂmmme for 5 mn. The reaction m xture wasPETiUS2me6/d37593

.200 30 PCT/ US 006/ 37593 hor t
C T T A G A “alcring cppound was

jsolpk@vi de, after concentration in vacuo t he crude
internedi ate tosylate. This internedi ate was di ssol ved
in 1l nm of dry methanol 200 uL of 25% sodi um
met hoxi de i n met hanol s _Ad#EdC™sTHe reaction mixture
was stirred at 6Qf howyy Nqa@ﬁ@hed W th
trifluoroacetic acli§=\Purifigati @gn by reversed- phase
HPLC gave 35.0 ny
2-[4-pyrrolidin-1- yl\—é\[?l—l-pxrrol o[ 2, 3-d] pyrimdin-5-y
1) -
pyrimdin-2-ylamno]-N-(2,2,2-trifluoro-ethyl)-propion
Exaiiplé 21: Brép2adn f i&nBLylhFyrimidin-
aﬂfﬁpyr L: 2 é})l = &%ﬁ??@%&%l-@ (Zéi‘; g}gr‘fﬁlf)%nj g}ﬁ%ﬁﬁ&n%lylbﬁfmnndm

4-ylpg)no-N-6-3, %;tnﬂwmuhml)nmpar)angde( (chppurdl®)] 2, 3- d] pyrinid

Lo y‘%lpyr i mi o\ RS iR 3ReeRsh & xS of RRsPYbeIR9 a5t &
2 4,6t cHeoro g @i caboliiiPAAL), /@am‘klwmghbﬁylﬁkﬁpﬁlﬁeﬂpaﬂbﬁﬁm@) and
par e

accordin to the

vi, the t|tIe conpound was pre
IN sclyge grbenase (SmbpITEDBE G5 iHg) worHsaisAdt 5050 oxemight Alter cooling
to r%%ﬁijp%dﬂq% v[@&e(gb "ﬁlﬂr)t 8&95{0%{1 %hfgik%dorbhﬁf Han& ?EUFQH Elrﬁg)( érflrylng and

evaforatignl, purdficatibn &y @phtmmoehrahatography (SiOs, 10 20% ethyl acetate in hexane)
affoﬁ?dé&eg,qgéi_rgg grrord?llztl glprtller}ylyzl 42 d1ch1(oZol_;|)- i (ri1%e (Lomg’ou%]d 1\31&) (0. 544 2).
As %oevn% Hl, uﬁhz?;—@feé i Lambagr 1@1&3@24 %} {vhé ikt Byl BhiaBaV-(2,2,2-

nam de (conpound 33) [ 0250 own In Figure 5-step
triflagroetbylaprapatagride ¢9. 3%) and dumopkqulemﬂalnmlef(o aa md-) in isopropanol (5

- et - i i 10 1.00 1y, . )
mL S R R PR St i S B Bt s eydusy which
afteﬂ&c)ue@@ssw@&ﬁb afd p@n@caﬁoﬁ moaym%l Eﬂh91 &J&'té@é/héi@néﬁﬁﬂ&%& d-(2-

1015) (184 ny, 00 nmol) was added. The m Xt'ure was

chloge-Priverylryring dim- mmn@m (@R tidwetp-oihyhiprepisppmide (compound
101885 B AR A euR S S HRCotbh B MY S BB 5,

Tetlamlethglh[193:12]cﬁdi)fabﬁﬁﬂ:ﬁgﬂ@bhy(t()meﬂeS%s&I&”dﬁWI)—qui}@bﬁ)[E,B -d]pyrimidine

hexa d uce 2- di chl o
<Corﬁp%ln§]1§§$)a§fiﬁf Prgfp §7nmab siupfetzsszna pbsaspﬁﬂm%?%aghweye hsated in 1,4-
1 [
o T DR e TP Aot Bl By hvaronide
solupign (ZwipoAfidr N@Riagwae0 ¥efurdht watet (20 mbhwheaddsilt Extractlon with

d1cl-@'r ! o{héﬁé@%)%‘r%ﬂﬁ%? g?%g)nﬁa(%@%x%gg punﬁgartl%g Légl%) 096‘?86‘% ethy?
acethi@)reRane gy Ph ﬁigi - §:}70‘ﬂy]021(7 h—%@z Sldpyriideh-B-yPrpyrimidin-

yI) rimdin-4 am no tri Iuoroethyl)propan
4-yl I@i @e%%ﬁuﬂuor@eﬁathﬁ[lbam]onmedet(pomeow@rﬂp&iund was

prepared according to the procedure of Exanple 23 by

sequentially reacting conmpound 1024 with norpholine

Example ermqnmahomcﬁf(S) 294 0 A6 8H PrhikBR 2 RIFA SR 0@/ 037593
e 27: Preparation

g e B RAP G BLIPY B 20f2ef- dichloamyinidin-lamino)-

: I
N (Até%?e?zlfl%grgetgyl)?noﬁa amlde (Zcogipgurtldr}% &or oet hyl ) propanam de

[024cidnpound A7 }hc[vﬁﬂﬁﬂalgﬂibé et i, & caipdannae’ mrmﬁﬁmhgdrofuran
t.h d Exanpl
e S P im QR BORTTES SO tha Juoom GruFagy et o

and conpound 1005.
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Exanpl e 28: Preparation of
(S)-2-(4-cyano-6-(7Hpyrrol o[ 2, 3-d] pyrim di n-5-yl) pyri
wdi2oe784118b am no) - N- ( 2,2,2-trifluoroethyl) proparamuseoos/o37593

. (co und 19 025 sh in F|
by PRy B BHERA Hlobo Tt ) PRSoith oS ST (i g mixture
was 2oQedTP0 )¢ and 2, 4 6 tnchlor yrimidine (compound 1015) (917 mg, 5.00 mmol) was
S) - 2- am no- rpfl uor oet hyl ) pr opanam de ( 761

addevy, Te. rmxtmwwlas Waﬂnfcd_tocrbOIDItﬁnperalmoé dndretirmefl oxiRi ghevs Cold water was

ada| TG e B 35 BnciSe WilR BT BCeadiS *The Sttt hill Sy BRd over

magﬂ&éiﬁ‘rﬁ%ﬁlfatgﬁﬁd 5&@3%6&\’3%@1‘6&8@& Wﬁﬁ hiiFied! 1H’<Ehdge\l\@§ﬂaﬁﬁtography
wi th saturated agqueous NaHCO3 sol ution. The organics

(0-3(r sshdracetatte iy hex8ex))to givg acoxewe Of Bowdrs; ?a,4vfhdd©f0t@ gi ve

e i GG MRy PRl b PP W ABa € resicipopprrho plgro-2-

(tetrﬁﬂy@éfu%ﬂfm?wﬂsﬂ) PR diROW2: 281 ﬁ*)sﬁ@ctwéi? IBhEMNMR, Fl194f B0%), as a
ste conpound 1022 (31 ng, 0.1 mmol), conpound

COIOIJG%OIF(SZ rrg 0.12 mml) Pd(Ph3P)4 (6.4 nmg), and

[ oji%ﬁCGS 2M V\Hllj}l F r éﬁ@%l (Ef?gf gh@ho 6 J(@Qraﬁ:érf?furén%-

utes un er m cr owave ir

ylomn)pgtrmmdmwaylafmhct)eZVQBtZ 2 friflaogisthy/]propahamidd (@fmsund d@17) was
usi c/ hexanes, as the el uent to provide,

Prepé‘ﬂdeqccor B]ﬁé% DyesesHs of BXBple 18-he crude i ntermedi at e
[oztmy' ate. K&‘k%&ﬂmﬁgﬁé hak& Mafss gz'déss@ rgﬂleB[zla d]}?gnﬁﬁdm _5-yl)-

dry nethanol and 200°uL of 259 i um hoxi de
4- (tMMMraw»aylmwmmﬁﬁeylmnmat NI—(@;Q mgdﬂuqreethw&prspanam@b
u 54 ul).
(corfigund gt S PreBRil pl e GO Brosttst of Bripieeibor odut:
[o2ayy fi ed bxs SidviCia Fifire absie) @t @ Riton(02@¥pnpound 1015 (1.83 g,
Et OAc/ hexane, 100% Et OAc, and 5% McOH/ DCM to provide
10.0gmpgl)(in 9tpeld 2@ L fat ﬂd’iﬁrmddmz-l@lnqz&%(ﬁ@ Ztirffioro-ethyl)-

propi @fﬁgﬁ%@tﬁ’ %_f{)l 93,85 0moly and diisopropylethylaming (1,94 g, 2,61 mL, 15.0

mlet)J The mixture was stirred overm ight, dlluted with ethyl acetate, washed with brine,
g pyridin-2-yl am no) - N-( 222tr|fluoroethyl)pro anam
drie 8&“(@%%%"“5@1}3 T penigatedh g Tesidue; w@réwgtbéfﬁﬂva gel

o o LA GRS S E P Pl mypicip 2
yladliuol-Ne(lZlWl—)rtfhmpanﬂmyi)Eiﬂfopl()nmmﬁe Geninpb@nd 40,1650 nig, @2% yield) and

2 RigorT Rl AT S e aiylerppionemide dgompound

1026, Y%0Eg, 48%3@9,1699%% Mwhikdghiqwas seal ed and the
reaction mxture heated for 3.5 hours at 130 C. The

m xture was concentrated in vacuo foll owed by

ExapfpiE o3 PR TCh 2 B G G BBl rimicin-5-
yDpganidin2dy1 2ino2-NS(2022-tA A6 st Prop oAU @6@1?)6@1@3.1*)0

PCT/ US2006/ 037593 _Exanple 30" " Pr eEar ation of
IO?&ﬁpounds of Sh%YwWagtxP 4rsienss 10 AsolHemAl ¢ompaugd 1819 31.7 mg,

0. 1(&@‘&@ L @E@Nﬂn%)%gdwﬁ% ﬁ[c?@hﬁ% MShO &y dine, 10 pL, 0.11

mma}) Gnd HESYpespI Rty athihe 1254 n6a B @M, @tE)O(rﬁlﬁH})OlI‘ﬁQ i RB) was heated
i nst ead of 4-cyano-2,6-dic Iorogq):/rl di ne as the

at 169 %7 with gnisremane r.5 £¢1bxmduhy the gdigorsof BtdepS, Srfﬁtramer:]thyl-
026.
B i L R e T

mmof) ahdn e s@mﬁzyﬂ ofeGireEB0whg, 0. 208k hNGh vaiter @028 MILY dihehisleird was

heaf(ﬂ% 35 1@ FzWIEh MIGTPVRYSEH S iy [Tha repsHey miskrewasfilisgd hrqugh a
H pyrrol o [2,3-d] pyrim din-5-
yl ) pyri m di ne-4-carboxylic acid (conpound 1027). A
representative exanple for #8he




preparation of compounds having fornmula Xl is as
follows. As shown in Figure 6, step iii, to a
WO abarto4 o130 of PCT/US2006/037593

shoﬁﬂ(gél%ﬁ ig gflifséx;gtétbAc/Lﬁ%gcgnegs gg Ll%grrltqg %?M aftér cowcer}l?.t)a‘zigr_l in vacuo,
the dﬂlﬂy ﬁﬁte@n%dﬁmétoxyl)a&y "I'hEE 1ﬁte?§1eéaa&am%blved aFi ehilor d%g h?ethanol

. was ad yrrolidin-2-yl)ne
and(Zj_)OglLI@)ZS quqjhlgp mﬂthm@\m rdethapobwasBiled. 4° hmaoﬁon-mﬂfure was

g5y T A 0t B PO AR Pefihin B v
phasCHPRUEza88 d5 08816 -H Rrdfdif 3(126 (171H 15%13&10[2@&];951&3&%95 yl)-
| ayer was concentrated and urif SFEr eparative

pym@d@r%&mpn@]slg (B 2ariflyos-ethyll) @rmm(md@ Alsdlt (peompand of

fon%@?‘fiwggk&yw @fl I?’\r/\,gle:rgl rI:IR%Ryz/I ! ?corrpound 8).

Exanpl e 31: Preparation of
(7B pyrrol o[ 2, 3-d] pyri m din- ui nazol i nes [02571
Ex %Hlﬁgéné@P%f@Eﬂn %(S)}Zd% -(ByEplslie-1- sdbégwrfwn@@%aﬁpwmdm 5-

T 2 T BT Plon BT, Fobboe 52

[0242)ti ng datshowain Fien@pitep 82 theRitkpmbmioundiwas prepared accordmg

NETEREE O ARG PRI T
title(CoRIHOAHM th é’&ﬂzpcﬁjgaégﬂorrﬁﬁlas)h Oyfikré qu:lls qgﬂa)’?roﬂdﬁllte?p ' 1 to a

sol ution of 6- di br onopyri di ne (
di chl or onet hane (80 nL) was added dropMAse

e X LT 65 B S B e S .

1,3 g-tﬁxmmpamm-meeﬂ 2 mﬂnmwéthﬁ);&spﬁlanﬁw (co gbﬁﬂd Jyter
(conmpound 1030) (4.38 g) was added. After 15 min, the
[03%Noer at ur Aswhewn By lGewkts-wiep t & 2 suoguraef QaafglalptN-él 8@-trifluoro-
d
e ARSI G PhE 00 Bhtf A0GAOR, ok 5
blcarlbrmatm(lléhmk) bvasl ecliolm(tt)r(n%:t &l dynhllihc dil@lﬁﬂdm@lﬁp@h@nﬂ)ls;o-( D84 mg,

i ned organi.cs re evaporated tqQ gave
‘ 10‘5111@ Wi @R ¢ gdurer %S&F%F%Egsf\ﬂ 2 hoqxém@cwasteswﬁl ethyl
: acetﬁtebTHéTQrgﬂmt @Kgsre%éé d%edf!)velf’ma?lesﬁlﬁ{ Lfyﬁ%dd'n‘a bndén rated The residue

[2,4" ] bipyridinyl- carboxyTic acid tert buty est
was(puiofip® by dilive 3¢) chasmatogiaphe(0s41% dthiy? a@atein hekansdio produce 2-

N T TN TN T

1022f|:]54Iﬁé’,@7%-jileld)a§a%ﬁb§&1d ube and heated at 128C for 2
days. Renpbval of the TFA gave a residue, which was
[02fiWlsol ved Pringdiapinendutess ﬁﬁa)np%%B comaperil W2dtwas sequentially

Q;: g I bonat e
reac%éld. ‘ﬁfﬂ?r@ }\d lt(?eeérn%1 Oﬁm’% ﬁd g)?&%ucp%% Rer e&ﬁémved in
vacuo and water (100 nlL) was added. Extraction with
concentration, and purification

th
‘&hi? nl?aa@aneq’fﬁf%(@@%m@t%ﬂlf-aw@la{ Hipysimayiin-5-
YDP?ﬁ**%dl? PISIRT N2 Pl Setk iibropananids omppund 36), o,
[Oz(ii?dnpo und Tasgge Q@n@@nq Wwas pBpetd aésordmg\m therprEctegureeof Example

23 b zfeiu%tlé l&%@?%&%&%ﬂoﬁw&’ TlOféP Witk lflr{IO(%pho 1%% aglg compound51005

1 3, 2] di oxabor ol an-2-yl)-7-(tol uene-4-sul fonyl)-7H pyr
rol o[ 2,3- d]pyrimdine (conpound 1005, 0.20 g),
tetrakis (triphenyl phosphine) palladium (50 ng), and
2N sodi um carbonate (0.8nL) in DVE (5 nlL) was heated
at 90C overni ght. Saturated aqueous |ithium hydroxide
(2m.) was added and the reaction was heated at 60 C
for 1 hour.

Peodls sodium
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The reaction mxture was diluted with Et OAc and washed
wWith brine. The organics were dried over sodium
weubd7auel3oconcentrated, and purified by chromarogmapivng/037593

Exagiile & APPBRETD (|>f3£5?r?et TR oS YT Damtolsth rcpingidis-FyD-1.3.5-
tnai13—-24yllrﬁi ygvogzg ?thnﬂlloroé‘tﬁﬂ?[{%%eldaﬁn@é:( mg)%ﬁﬁd ?Bt yl ester

(corpound wn | n°Figure
[0253) ep i v, The ﬁtlwmolmﬂmas psaplacetdi asnordgth thenareceaiticieaf Example

2 e R b e R SRR o 00

Evapor ation and trituration with et her gave
rrolo[2,3-d] pyrimdin-5-yl)-
Examp 228 reparatien ey f(é-CD'@046-](HIWI’IIOUJ[ﬁwd]hx&m@crhﬁﬂli)ipdﬂdln -2~

ylan(n%gggonégo e %@r?§W@?£%%¥% @%ﬁgo% )n Fi gglrg 7-step

[03B4T ol i di NAY sNbweE Bibuledstéfili, @ndt%ecﬁcmsr Adiae (cotmbound
di i sopr o%l etghyl amﬂge wy?)’ 084 ) Waogsladdet oun

102}y %363 ?Dﬁ 20 mmgDatSrd-amige-M-(2, %r}néluomathed)pm@nmﬁe Wéé mg, 2.1
RSl EISEACAAN itk Kufl 6B PRATERABR AL, A9 gion i

wasatifred aiet20°6.f8r PYowb and concentrated to dryness. The remdue was dissolved in
0- 3- 7H-pyrro|o[2 din-5-yl)-3 ,6"-dih
Dc%qné V@Sbéf It PSS AaEoHp 3%35 qq]utb% plerﬂrg%nwsewere dried

SR b il AR Rttty g

chrqmat@graphmﬁﬁo%oE:QAq/zo% lzaxtanesf toumovide K95 g dizampeint&1022 (60%

) d.7 0 6 1.T | j f
viel§f? AT if Hakd S5% 7 Cofp e WP e 9 L manod. pqmgopd 1005
(5 g EgEO 323"%@”@9‘3@1 G shey ?1‘%5?%%?%%53%‘%% PASIE was hoated at

foplpmyimizies ur@eonwgwwe)lrra@@u%mﬁ opctidiemizdiere tas filtefed

thm@%‘ﬁ? SHACPELE G o AEERTA R EPac e Sl o, iy

con¢nratiiPR0GHS thOSrude i diateA0syTato UTRE ihlefHe @S was dissolved in 1
lowed to warmto roomtenperature. After 30 m nutes,

mLPh%ry pethenal gpd g ub et 4 Spﬁiwal pethpxidg i msthanelvepsegddsrk dThe
reacYYbﬁ 'ﬁuX‘@ﬁ“@\%as sthfedOk gt for! )ﬁ/f% engmﬂﬁgﬁzfgﬂ (1306L). The

ol ly residue was purifie romat ogr a
voldiidgesavea¢ ednhgedan a@ioand tle prpdwd puefidd@by sitjcogel chromatography (20%

| Etoai? R T B A O

aFRB4. 1, M5-1=282.3, R T.=1. mn). CL "ill,
NNNI-1CF3 H O (1034) [02641
(R -2-(4-(7H pyrrol o[ 2, 3-d]pyr|md|n5yl) 1,3,5-triaz

Exil 1629 AEbIRdalbr (70262 oy iblgh Excgﬁ%l?ﬂ&;i RADA .10 ol-5-

epare sing proce

yl)pgﬁmpm;mﬁnﬂ@%(am thﬂﬁ&roa&ygp@phm@idmompoam 20Fxanpl e
34: Preparation of

L0251, 2- ( 4- (HushR B Fpure -sigmyste Aisalution of (S)-21(4scygne-6r GH-
pyrﬂegbg%g (%%%'m%@;&) F%‘]Z)é)é?&aszl gléfnmolﬂ 225 BV FRbRRAY AT Enamide
(corfB)und -18nd.H a0 22n@el) in 1 mlooetueyt Wwas addedaniddaimathylkiéane (150

starting. nmaterjal, . . .
oL ged 1 ¥Rin ARG GLImE) eThevcpassipn s an sl and s massicpyicure
heated 85r323 hotlr} B PRRITANMTHE mixture was concentrated in vacuo followed by
reversed-phase HPLC purification (0-70% MeCN/water (0.1% TFA) gradient over 20
minutes) to provide compound 20 (2.8 mg, 44% yield).

50



(conpound, 1035) was prepared by the sanme nethod as
used in the preparation of conpound 1034.
woBThsP8d. 1, MS-1=282.3). CINN NuCF3 H 0 ( 10B&)/US2006/037593

ExafpRl A G R AORBO T %“q’axfwfaoﬁﬁiﬁﬁﬂs“ibg% éﬂﬁf 1005
35: P
1028835" (711 o5y Foraria Ty SRR Graiun L PBEHEL bRPuBgugipg e

rocéﬁuré 3f Bxainple 28| with egilyhy b)dichi 6w %ﬂiﬁﬁl@%&f}ﬁbﬂﬁate (compound 1025)
P nmpound %OGL@%0267? As shomnpln Figure 8-step i P

mstead off fcyam-2,6 i dRPIOPHIRYIAG Ay WE SlartinpoDategal. AssBovinip [Figure 6, step

.o RAIPIS AR 0R0EE Bl oYL ORI e 2,

folldivddmapﬁwﬁ@ihbhbﬁ thieehy] bstdr with métianotiobgdiwamedivixidedo provide 6- A
her in isopropanq After the resul t| ng exot herm

((S)ddgé% ?dﬁ”tfluof%éhbf%%P%P@’l)ﬁﬁk}’l%@ﬁe)s%tq[étpé@m&?{d PYHhin-gy

R R R o e

fMidoypcandd hadng ﬁﬂm\dﬁ XDi3 a5 Getlok30 As shown in Figure 6, step iii, to

ok ggé%&?’ 0472 ki ot Ao

d]P};iif oLy rﬁnﬁlﬁféui-cgi@of?llcrﬂamriﬁé AN AMBFUS addﬁd (S)-

chl oride ('320 ) was added followed b
pyrrelddintZ-dimethariil 161:5 dust 1 opof i, #1mg of B, 4ang ef HORL. The

reacf WG H i A et e v Theo e AR bl me
ethylBdeRad Mhd wasfﬁeamtmdataxo@znm grmgﬁﬁ@ila@@r aa@@ineemrated and
ellow solid after renoval the volatiles in vacu

purifieg /sy proparptive @ygrsed-phaye SBLCN® yold ding 0% yisld of the @alpound of
B e

4 4- di et hoxybut an- 2- one was added The reaction
m xt was [m cro d faqr_ 20 nut, 160 C
Example gié’aemat% A BB I St o,
ul ting JaltTos dSu h
L0 e noxr o pait P s S5 S ERAIE tobipin 36 3ol bE gréprcdusing the
proc@dere @ Example. 1, (swrgvm@r?d wﬂs&%cn@llwgqumaz_@mm [He, starting
d(Ph3P)4 (17 nmg, 0.015 mmol), and 1 nL of 2M of
‘assi um acetate (aq) in 2 nL of DME were m crowaved

at -160C for 10 m nutes. The crude m xture was dil ut ed
wth EtOAc, washed with water, and dried over sodi um

Exasnle 32:Preprisationotf - (- @sTiepurdleRsv@ayiimidindny Rysdin-2y8-5.6-

o SRHMTRE B g P

[o2sgIpound 188 ﬂqd\ﬂrﬁln@gulﬁ 7026p inrtood éolut@fqﬁ(ﬁmmbiﬁﬁépyme (4.738 g)
subsequent | ated h 0.32 nL
in dichlorerBeibyedRfoms e ArgRwiss no@éylﬂﬁmw? (#n N, 8.fnIgat or below -

65°C TB118ed V%ﬁéﬁﬁ%@fjﬂggshtgﬁl eraﬁfré o 26 nﬂgu ﬁAO)E(h?lI KﬁdlﬂEJch%?ooxyhc acid

wer e re nd the product pu
tert-betybesadeqphpamdHBEQ) (@m\vm@d@ AftemIBAning tladﬁmmr)atureawas

SR 20RO TRE P52l i FOERT Fb B Jopapipes

addéd. 3Fhe organic and aqueous layers were separated, the aqueous layer extracted with

dichloromethane (2 x 80 mL). The combined organics were evaporated to gave a residue
which was triturated with hexane to give 6-bromo-4"-hydroxy-3',4',5',6'-tetrahydro-2'H-
[2,4'Tbipyridinyl-1'-carboxylic acid tert-butyl ester (compound 1031) as a white solid (7.05
g).
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dpyrimdin-7-yl)-N(2,2,2-trifluoroethyl)-3-nethyl but
anam de (conpound 110) [02711 As shown in Figure
wO-2617@p1130 5- bronn 2,4, di chl oropyrim di ne (conmpoumg2006/037593

[o‘%gﬁot r :gto e ?‘ﬂn B%P‘l) negefgg‘g{]?ﬂ%%ngépg d 0 gPwad e with TFA
(25 Immﬁﬂ aRkbaed tbe aAPRead atd20°OT6}!2) da35.dREME] 0 the THA géve a residue,

The reaction m xture was Stirred at rt for

Whlﬁ’@) w.ag alsé‘&h‘?,ddﬁtm%]ﬂ@@l (39 bt ans! trepted with fiathsdarpipe £2 ImIc)amd di-tert-
butﬁgﬂ nia rrpofﬁgiii‘ 0&%&1‘(111?0 rg,gﬁl\%o‘ %ﬁ 3{%‘?@ y)ren}cwg ];7{ Qacgzo anc? water

(100 ﬁﬂg @Wbas adeyd. dixﬁé’?ctidrﬁwith ngldrongethlane (3x), concentration, and purification
ronp- 4. chl gropyrim di n-2-yl am
by %@WPE@P%&%@@ @sq\%v /hexawn ggve ﬁ%@zom 3 - ity 2 H-

(2.4 BioS SR 1 SRRl heig %8%%@’1‘ Qst&?@m};@%% {82) lo.9¢ oTo! -

gi o Soner |
[0260Dut yl ( (A} sRovet mﬁgweﬂydtélsinaaﬁmmﬁlrc( af cbzhppund 1632 (0.18g), 5-

(o h)siﬁ@ne\ggﬂgﬂp}f %ﬁ@& g?foglg s?e&h)ﬂd(t@ame %ﬁl&@nyanmmrrvb[z 3-
d]pﬁﬂ%ﬁé&%&%{?oﬁ@%%@%gp HRER étlﬁ%]‘)’gﬁglgﬁk%gﬁmgf pa]uﬁldlum (50 mg), and

nitrogen-aria -heated at 125 urs
2N saslyam carhondts {Q8mLivasDME(SedL) wasihdatesl ar 00 dveesighe nSuvadted

saog s YREE rebaic @i Sty 2aondBe A W TpBTRA 4G for 1 hour

TheaSaoﬂﬁn @mkt,uresﬁﬁ&hﬁ.ﬁ@d‘%tﬁ FeOAc aﬁ@%ﬁ%d&ﬁtm TR Jeb@ids8vere
-step iii, conmpound 1042 (376 nmol ) was

dﬂeé o¥iodavn sWilaies senceptraed aa punﬁ%bm elapmtoarapbs (8132050% ethyl

acetiHoxankl B SRRl QRIS W inf BRGS0 Sy o YRE1O

[2, 4um3714qhnyslsmmyﬂln aadgenmu@d sitefcompoGRIMOGB gl .4 B3,
-trifluoroethylam ne

(143 nmg, 0,56 nmo))
W%ﬁ}‘dr ochl or 'Y éh%’s?,mr%gufe Toiemivon § N Hetthesliipn @.r8h) was added
| o
o b 0SS i ML, sy s0°

for 44} infr. i Ergipatatmn axﬁcbmtm@ubmwmh ethteh gavesth (TH-Bprraiof2, BHdgpywasidin-5-yl)-

102 b by Do P BBt oo heS Ay The

[02®2gani CS W§§ %ovﬂf in o @Y §Lst P icHMpdthd 29 80%}9 erla‘? -Cyano acetic

vol atiles renoved in vacuo to gi ve crude product

acidypyrefidingd /1 estersté angiivtaie atixsd inethane) Ganbes dllSOpropylethylamme

B Py T —
Wltlxxilbhlo{oﬁii}i’tﬁiae &()Sthd) wirohfatd_gr@lﬁcﬁplﬁ*lﬁiaﬁﬁn ¥Si06, (BBFWI ubstatdPieforded

5.3 f%g X ggpxs %Eq @Hramlﬂgﬂ 3- fllpysnmharb‘oxla@o@ olilyslro-2{H- 2.4 Tyipyridinyl-

- rrol o[ 2, 3-d rimdine
LRl R B2 s PR (25 m

0.02 mol), and 1 nL of 2M Na20CB in 2 nL of DI\/E’The

Exaflefé 35 FeAGRair 18- AT RO b AP Syblebls-tingin-2-
ylarﬂlhds)hwmfwﬁmzsfdéﬁly%fdﬂahﬁﬁlde ((gorﬂfgc)unﬂ@% added to the

reaction mxture and m crowave d|a|on was
[0268dt i nued Ba 2 38tia@® offZp#-dichlarp1l.3. Sreazirie 298 mgna$ mmol)énl4 mL

e S 1) 29 SR BT SahaEh B ==

triflyrovetieyl)prépeaemide (372 m¥VR0ansholl8 Te@PES tfawwdray th®@2ddion of N,N-

Anal y {]I cal, data for certain conpounds of the present
ISOPfORY LFHYIFNiRR 6 16 g, el mapl hd equitor dbelreastidnowhsostisred at
Prot on nucl ear nagnetic resonance (NVR) was coll ected
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usi ng a Bruker AMX 500 instrunent and appropriate
sol vent. The liquid chromatography mass spectronetry
wOLw7ME) 130t hod used a Hypersil BDS C18 5 m cr eaT/AS1008/037593
w rate of O n/mn

-20‘?)%)% F@Bﬁtg? Hpg a‘faé rz}ﬁow oW %‘Hbt@trPBWé?I@Perg%}FFp | &érgﬁugutes, the

reactioa hvyas PRuRE iftoMi addRES afddvashe@AH et 'Th%ﬁ%nic layer was
spectroneter operated in single M5 node wt

conegngiatede Iibe ity iresidueavaspnrifisd by bb@nmcmaphyt (Rdchexent/dthylacetate) to

FI A
prodit? JIRAT SRR OB & b o B PR et o
triflasvabthgi)sropemiisids (@eh é@fmcﬂm RLENE envsat 828401, Ms,meg&@s R.T.=1.5
trifluoroacetic acid (TFA) in sone instances. Table

minhe| ow depi cts exenpl ary mass spectral data (ESVB) and
1H-NMR data (NMR) far55 WO 2007/041130
PCT/ US2006/ 037593 ﬂart i nfcongounds of the invention,
wher e the conpoun r#u NapiCEs 2 correspond to
t he conmpounds depicted i HTaRl e 1: Tag 2)62 Compound
ESMS H NMR No. (MtH) NWVR peaKs ‘gi ven 3 val ues
DI\/ISOdG 12.8 (bs, 1H); 9.7 (s, 111); 9.0 (s, 1H); 8.4
(s, 1H; 1 351.20 7.7 (dd, 1H); 7.2 (d, 1H; 6.8 (d,
.[021%1 4.3 (069; 2-44-&711*3}’1101()@58 dipytimidin2y-y1){1s3, 53111E)Z1n -2-y2amino)-N-

2, Z%ﬂugwgﬁ%%p%gar&%g%%i?ﬁe@%l%%% R{oci%r!élz)fﬂi)i%n@ﬁqlg]and

compbiinds4l088 6810053 s statiddmbateriald) ; - 3. 90 (m 2H); 1.42
(d. 3H): 1.40 (t, 3H DMBO-d6: 9.70 (s, 1H): 8.98 (s,
111); 8.80 (m 1H): 8.42 (s, 3 409.90 1H): 8.12 (m

Exa}rg!)le 3;1_0151@%% d:'l&f)(%ﬂ é@?@&'ﬂg@% 38 cgggm{]fdm iw 1,3,5%11%%&1 2-
ylaxmnéu -N922,2-thifluordet B pranatide (Sodpgnd T0) : 7. 4 (dd,

. 7.15 (d. " 6.45 (d. 111); 4.4 1H) : _
02y 55" ¢ S Sho-aminedv' Gy iiorceevptopaninpide gs theyarting
mat&iﬁ 5(69§—§+(4f_él)ﬂloro-q ?%—txﬂ%{n H‘)z"-’ylalilﬁ')lo) 8- JQEQ 2- %fﬁ;%@oe@%éﬁ%lpﬁ%liﬁnde
(compcsln@ﬁmi)mas prepaged by thelshme mbtk(qﬂ as3ishd IDNBOprHaratidn 8f compound

9.0 111): 8.7 (dd, 6
103553%%&‘%5%“;’&3317(@?'3}'?); 8. 25(?5, 1H§; 7.9 gd, 111);
4.6 (m 1H); 3.9- 37&(,@ H) 1.4 (d, 3H) DMSO d6:
9.60 (s, 114); 9.00 (s, szcgm 1H): 8.35 (m 7
491.00 1H); 8.00 @F "W “TAH): 4.66 (m 1H);
4.50 (m 1H); 3.90 (m 214),03 75 9nygds): 3.05 (m

1H: 2.85 om 1H): 1.78 (m 3H: 1.4670d. 3H: 1.12
[026@]1 2H) ; OTM)tlfddeOI@Q)md BB OrapBredisig theprotédure 6F ]E)thﬁ;ﬂe 1b with

com%)g‘ur)ds 1%3§ %ncﬂ %051 a'_sD staﬁflsng mat(ﬁ:mals

Example 35: Preparation of 2-(2-(7H-pyrrolo[2,3-d]pyrimidin-5-y1)-9H-purin-9-y1)-N-
(2,2,2-trifluoroethyl)-2-methylpropanamide (compound 108) |

[0267] As shown in Figure 8-step i, 5-nitro-2,4-dichloropyrimidine (500 mg, 2.58
mmol), 2-amino-N-(2,2,2—triﬂuoroethyl)-2-methylpropanalmde hydrochloride (568 mg, 2.58
mmol), and diisopropylethylamine (1.3 mL, 7.5 mmol) were mixed together in isopropanol.
After the resulting exotherm subsided, the mixture was concentrated and purified by silica gel
chromatography (0-40% EtOAc/hexanes) to produce 409 mg of compound 1036 as an orange
solid, ESMS (M+1) = 341.9. '
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8 1H); 8.00 (m 111); 6.66 (s, 1H); 4.60 (m 111);
4.45 (m 1H; 4.10 (m 1H); 3.90 (m 2H); 3.70-3.20
wOmo7Ak) 130 1. 80 (m 4H) 1.40 (d, 3H) 9 462. 90PCT/US2006/037593

L e AN T é 8§’§gp i Zoppogng 30%4:240§H§g’, 1.19 mmol) was

dlssélv&? irPabbit (Mlllf&thalﬁ)l &Rd @m?r?zm(dﬂl chllnllaa (732% -RE drﬁmo%"&as added
1 (s, 114), 9.96 (s, br. 00 12

follcmmme a@d1eon ()ﬁth }d}lst (87’961g( g], 9 ]_mi)lq)l) 8Ag®r themexdtkprm subsided, the

1eac§opiau%tﬁ{e \f{?_f)fl ezfeq o Q%OQQ:?W w}_%ugh(s SQn?,g_b%éd \g(lj_%glethanol

ConﬁFPHun@ 37 &a@&cé%re@@ a Bl YN ROOHOAER ?&noval of the volatlles in vacuo,
CT/ US2006/ 037593 Conpound ESMS H NVR No. ( MrE)

ESl\é@éMsl'le@éh%s 8 val ues DVBO- d6: 9 70 (s, 1H); 8. 92

todey 101 SaIS 8 iihire 88 §eomBudgI i Ea0mon vas

dissdl¥Ell in 1nﬂ20ﬁﬁeth§l|'d)rt}iaﬁﬁfﬂadﬁandﬁ Sl 654 4Jdrath078yb%&n(§one was added.
1H); 8.80 (m 1H); 8.35 15 466.90_1[h): 00 (m
The regction pExturgyvas wycrowaved f@;—go mpjputes 3t 460 (ﬁfolmed bygemgval of the

ol 5 gt ARy e e

reactibh., 8.03 (m 1H); 7.05 9s, 1H); 470 (m 1H);
4.00-3.70

. . 1
L0701 3h) ; 0B} @qu@wure%ﬁﬁ@fsv bR 1038 04§ g Ol s mmor),
Pd(Bh:P9 ((Zehg, d!15 nBndlY, 40d:1 Elbr 28k &ﬁiao&e?ssmmcetate]@q)‘lﬂ@z th?, of DME
9.°03 (s, 1H), 8.07(m 1H), 7.88 (d, 1H), 7.56 (m
wer@ picrowager at(160°A fgr, 104nigate.nThel ¢fde Brip8redv@Adilutgd wih) FtOAc,
Q-d6; 12.5 9.,64 o1 .
wasé Cg%flﬂ% giate:[;:gnd cgewgé)vc(ertﬁodggn ggéi%e‘o dﬁ}%olatge%\ﬁér% gem%d in vacuo and

the 1%8151511%6:15136 @fadu&wunﬁ%d%% réﬁarsea se7H@H:C([¢H3CN|fDIZO (@ ﬁ/JTFA)
4.49 (m 1.41 (d,

dgod@g cgm@gund_ﬂ%w (gs m @ 926 g_nr.l%lol) ol émp(ngnd mq;) was
sub%g@%tl%ét{ea&eéqu’nﬁg&.ig g‘t%%)_f) Wﬁ%ﬂ%&&iﬁéﬂ%’én%mwl?o%ggo%gn%mol) inl
mL 8HIHF &kt Amnf empituieVBOed @ holi3 tKibvdlditleswert o ®edah v&uo and the
pro#_zgur{f}ﬁd b(ly)_yiavergecggha(s%p&{ﬁ)( % 3 g(ﬁ&)ﬁ%gl‘FA? 'gr%dl(e(rjlf) t(:)L Il;?o;duce

compound 108.

Example 36: Preparation of (R)-2-(2-(7H-pyrrolo[2,3-d]pyrimidin-5-y1)-7H-pyzrolo[2,3-
dlpyrimidin-7-yl)-N-(2,2,2-trifluoroethyl)-3-methylbutanamide (compound 110)

[02711] As shown in Figure 9-step i, 5-bromo-2,4,dichloropyrimidine (compound
1040, 460 mg, 2.0 mmol) in about 20 mL of isopropanol was treated with D-valine, t-butyl
ester, hydrochloride (420 mg, 2.0 mmol) and DIEA (0.7 mL, 4 mmol). The reaction mixture
was stirred at rt for 16 hours, concentrated in vacuo, and purified by silica gel
chromatography (10% EtOAc/hexanes) to afford 720 mg of compound 1041, along with 15%
of the regioisomeric (R)-tert-butyl 2-(5-bromo-4-chloropyrimidin-2-ylamino)-3-
methylbutanoate, ESMS (M+H) = 365.5.

[0272] As shown in Figure 9-step ii, compound 1041 (720 mg, 1.97 mmol, as the
85:15 regioisomeric mixture), tributyl((Z)-2-ethoxyvinyl)stannane (1.42 g, 3.9 mmol),
Pd(Ph3P); (225 mg, 0.195 mmol), and 10 mL of toluene were placed in a sealed tube under an
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3.65 (m 1H); 3.45 (m 1H); 2.1-1.9 (m 4H) DVSO d6:

13.05 (br s, 1H); 9.65 (s, 1H); 9.0 (s, 1H); 8.4 (s,
w@20@h31130 1H); 8. 3 (d, 1H); 4.45 (m 1H); 3. 85otms2006/037593
atmés oﬁo (& n?tﬁégnh ﬁ}m 6&?&5(@] fgt ?%pmgs %"ﬁ reagt}(g? Iél'gcturi jgjas cooled
anth@vdl?tileélﬂé)ﬁ]Doygd ) 1(5&??“ ??ﬂl_})??@a%og By J.afﬁ)ca fgl %oﬁﬁ’togljaghy &1'3) 15%
EtO\chhexpages) ghve 3363ng ef copppjoung 1Q421_a% c(ﬂmEsMs (M&H;z 853570

[0%)\50( dé: 1'%1’5 %I?%vgf%m(]%gurfg Steémg %olfwo%]q)@ﬂ@%%’%( ﬁhg &éé_%mol) was

dlssﬁwehamﬂéat ftini®adid bid héldtﬁd at$52C(r85 1 Abhr, Te%edcBion H")cture was
8. 2 1H: 25 285.20 4 4.0 (m 1H); 3.75

conQQﬂtragq)m vacup tQ iield ¢gmp@ing 1@(1,,5. (26i/|-11;1g). a8 a4ay BowdeH) ;

oz 2 05 b PR, Bk iond iy o

2,2, 24hifludro8h{ldmirdHydréchliridd. (83 (B, 06E|)tr)mm81) HOBT (338 mg, 0.62 mmol),
rs

ED(% |L|§)159 Iég?p%?;nmn%}ig an@Di@g?Q@%eﬁ@gS égmg@) WeLe: cflsgotye(l ) about 5 mL of

DVt e i B o

25 obpandhadashed Bith.watdd (BRRONAV HOMaR) (IRapEaks (k) €Theasgimics were

dne\éa'gblvgres?adg@l %Lﬁfatelé'gf%? %glrilglsei Fﬁlmkgvpd%i §¢?]cu(2-s;o gﬁﬁ@ogg.@% p%%c_iu(;eg’which

was(t{%rate‘él wxﬁi'ch%lAet}?eQ/héﬂnﬁ (apt%}'@mmielz?r?kl)ghﬁel%d, £t conlenfBited in vacuo
2H) hanol -d4: 9.95 (s, 1H), 9.18

to g{ve, comﬂpuncslfeﬂ ((1§7 mgﬂps a71sgcz1s(q;|1 29 278.20 1H), 7.91

éﬁj’: 3. 58 %%Shlvm Fl"é")‘ff e (br lgc#g% &ggng,&b@d%mol)was

conﬂnﬂeﬁ wigs5-(44p, S-tgtrglgieth@ ﬁlQ3 Q]Zi‘ioxaﬁbﬁolanjz4 §z§-r77 g;é{l@(el%&sa@onyl) “TH-
pyrroloii% 3- ctlaymglth')womnow 104)%3377 8y 0.82 mymgyl), PA(REhs) 325 mg, 0.02

mnbfSandthr. of oRNaCo I Ak A 7o it i3 AdiBa 0 °C under

micBv&e JratBat{om for B ndidfiesd QAtdhis,tinde, @duedud 1 M Mhlﬁlﬂ)hydﬁ)xﬁ{é solution
2 ng_% Mas}(_%lde(%q)tgﬁ%@ﬁ%o{g%ﬁ)ggre%%d gg'cr@&z%%%%ﬁad?aél%g 475&3 cgatn{qﬁi at 150 °C
for ﬂﬂ)mn 31‘1@511%‘[&@ vsfag‘cool@g aﬁ@@a&@ (Z{U'ﬁﬂFB %a@gﬁcfeg Faﬁlhcaf_lfonﬁ)@ reversed-

pha@ HBL@ gavea}:b mg of compound 110 as a yellow powder

Example 37: NMR and mass spectrometry

[0276] Analytical data for certain compounds of the present invention was
collected and recorded as follows: Proton nuclear magnetic resonance (NMR) was collected
using a Bruker AMX 500 instrument and appropriate solvent. The liquid chromatography
mass spectrometry (LC/MS) method used a Hypersil BDS C18 5 micron 2.1 x 50 mm column
with a flow rate of 1.0 mL/min with an appropriate gradient. Mass spectrometer samples
were analyzed on a MicroMass ZQ or Quattro IT mass spectrometer operated in single MS
mode with electrospray ionization. Samples were introduced into the mass spectrometer
using flow injection (FIA) or chromatography. Mobile phase for mass spectrometer analysis
consisted of acetonitrile-water mixtures or trifluoroacetic acid (TFA) in some instances.

Table 2 below depicts exemplary mass spectral data (ESMS) and 'H-NMR data (NMR) for
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met hanol -d4: 1.53 (d, 3H), 2.01-2.12 (m 4H),
3.55-3.88 (m 33 436.10 414), 3.90-4.01 (m 2H),
wo206/04188 (m 111), 8.68 (s, 1H), 9.05 (s 12aY/USN06/637593

111
certyjcoipoyal TGy hfitapie omppyin pimpes h Fabls Jagprespond to
the dbhpodnddBefidied IHlabld195 (m  2H); 1.55 (d, 3H) 35
451.10 nmethanol -d4: 1.34-1.39 (m 4H), 1.65 (d, 3H),
3.64-4.01 (m 6H), 4.57 (g, 1H), 7.85 (s, 1H), 8.74
Tabes 2H), 9.10 (s, 2H major tautoner (769,
%hanol d4: 1.52 (d, 3H), 3.64-3.99 36 451.10 (m
Whipoufid PEESMS H), 6. 54 (s, TH. BIRGks, TH, B 99

%Nom Qued) (s, 111), M%aal&s@ueﬁ?dﬁ%rv@hEHEE”?L

7 et rnarror -

(m 10H)| ot 42 A BMSPrde T80, 16DE7 (G 1F190 (5, §FOGE 445, 10

1H),T 9. 82 33V 117 astNg2 6, 18)(&$ (dHED; 43 Ood, ¢i); 31(bd

2H); 8.78 (m 1H)ZH)82.66s,(3d); 1.36s44H) 00 1H) 8.03 (m

11-1); 7{92 (q, g 5.0 5% o)
: %@61@ : %ﬂ SHEE32 G,

FE R e

8.22 (d. [1H): O(Wf 2y 142 @3 ml49|(4)3 3 95 (m

oH) 145 (0 S 49@@@'@@@ 91 a2,
8. 96 (s, 140?90 8.1£8; é E}?) ﬁi é%[gn 2H)
o LE (7'5?21;(4)' ”?%r?"ﬁ& lﬁ“ 8 80 (dd_ 1H): -8 38 (s

41 398.00 1H); §IMSOd: 1321hr s, THSD.1 (8, 1HH)9.0 &, BE)(STS (dd,

1H) ;4 3. 90 365.02HN1H); 8.4 94) 160); 7.2kdd, 18)0D16 (d, 1317!)65§(d/\@H) 4.4
2007/ 041130 PCT/ @azmp/go@gag@ zg,gm;@c{o,mlw 1H NVR

I\IIVI'( PY cu\a 4') 41A 10

met hanol 1 d4: 3. 4® M§8I<§lill}l3 gzbr})ﬂiﬁ),@ﬁ-‘(mlﬂ}—lpﬁdbss, 1H); 9.05
1H) 5 8. 25360 1p, 118);8P (ss IHLH)G (s91HY; 8 1h, (d1HI); 697 @D 1H);
(d, 1H) DN50d6481(mc1PDs39xhi),zHg1515(d(3H) 1H) 8. 95 (s,
IH), 8.3b (s, 4 3 m H)
8.1 (d >é><£< (ad,
Dve&: d6: 1@4630@ 3(99 ?:Biﬁg 94!, 15); 41 5.9-
s, 44 B98.10 J|3|)7(n82é1)(ls4 8 05 (d 1H), 5 0 (m
1H), 2.8p-3.2 (hp xd5 d.60 )ngs VB, 4082 e ) 835 (m,
1. 9.8 (s O%H) 50 R u )(566 (m, 1H); 4.50 (m, 1H);

0013 90 (m, 2F1): 3.75 9m, 1H) 3.05 (m, 1H); 2.85 9m, 1H);
1.78 (m, 3H); 1.46 (d, 3H); 1.12 (m, 2H); 0.90 (d, 3H)

DMSO-dg: 9.60 (s, 1H); 9.00 (s, 1H); 8.82 (m, 1H); 8.45 (m,

[.

3 1H); 8.00 (m, 1H); 6.66 (s, 1H); 4.60 (m, 1H); 4.45 (m, 1H);
4.10 (m, 1H); 3.90 (m, 2H); 3.70-3.20 (m, 4H); 1.80 (m, 4H);
1.40 (d, 3H)

9 462.90

methanol-dy: d 1.55 (d, 3H), 2.08-2.39 (m, 2H), 3.71-4.12
10 451.20 | (m, 7H), 4.41-4.50 (m, 1H), 5.57-5.70 (m, 1H), 6.66-6.73 (m,
1H), 8.59 (s, 1H), 9.11 (s, 1H), 9.96 (s, br., 1H)

11 507.00
12 478.90

DMSO-dg: 9.60 (s, 1H); 8.96 (s, 1H); 8.80 (m, 1H); 8.40 (s,
13 492.90 | 1H); 8.00 (m, 1H); 6.50 (s, 1H); 4.70 (m, 1H); 4.10-3.60 (m,
5H); 3.25 (m, 2H); 1.80 (m, 2H); 1.38 (d, 3H)
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45 452.10 1H), 8.3 (s, 1H), 8.15 (d, 1H), 5.1 (g, 1H)),
3.9 (m 2H), 3.0 (m 2H DWVBO-d6: 9.70 (s, 1H); 9.10
w()rm071)h{)1,308 88 (m 2H) 8.66 (m 46 410.00 1H)>cT/8154®6/037593

” . d 729 { e J_“/ 5 00 (m 1H -3 90 /m
?"é’]@; 3HPMthanol - da. 3,48 (s, BNMR3. 834,08 (m

o5 37 (Y+H) 47 446. DR pesks(given asid) valResoo (d,

1H), 8.07 (dd, 1HHMS®- 5659(7@@11*%? 8@2??1 8875«% 280.%%60 (s,

(38,7%21H) 00948@9@1'{ 1EER 09 *1@13 0 4§ g% 400360(m

(s b 1|(_|\m 8. 10Hj3 9% 67 (d_1H) 9 m (q

1H, 9 52 (d, 1H)MSD-a30. ssqu&t)ha@el(s d#); 9.80 OF, 11); 8.35 (m,
- |1H) 159. 32 466.90.H)1h):R8.06 (1 SLH) 6)55 (B, 38); 4wb(nELH)H)59 90 (m 3H);

399. 90 met hanol - 60 &n. 8 5.00 4391 29(&%}{)1 B, -m

005 b (in oL DMSE R it e, B S (6 280 1,03 (m

1H) 168, 27 ¢®. OQll—DlH)78 P3 (d 1 HE17.889s, UG 1#H)70 (5, 2H);(@4c0-3.70 (m,

1H), 4.67 (dd, LMH); B39%m( HH);2k98 (d33HB-1208@, §im); 0.88Kdn, 6H)

DV d6: Silsgodor S, I1-1)7 96 (5, 1tHT 970 (s, 1H);

65 (dd 8.40 1H): 835(m2H) 5.45 (d, 1H);
4.9 (m 1H; 4. 35ndhRRlaMo.8R% 8165 fH)( m272(§|)1H)2966 (s, 1H),
(m 18k | 24051 519 dd—bsm%@ﬂ(ﬁm (dfi jgﬁ ), 7.01
LES,;, 1“)H) 18 (é (8WH)A§(§ im TI;Q,“ l_{\d 3H)
2.2:2.0 {m 2H) |[RMEEd 1ﬁ5(s11}519a4091m18ms 1H), 8.78 (m,
2. 3292. 46 % ok D, 3. B0Gs, B4), 4056262 @nSIHY, MASKE)LH), 7.34 (4,
3.86- 4. 06 Q;Q H)LH)76.01¢s{ 1819, 449(1%)}1) 8.8259¢ ¢dn, 2}1)HL41 (d,
8.56 (s, 9. Q,}I)(s 1H) 9.5 (s, 1H) rret Egngm 4.

437 (m +4§;§" C B0 T3 (2 . 970, A0, 5109 (o PENB 06 (&
(d,28H), 349 (| dH1%42 (813@7@9@114;1) TET8, (1), 718IYs, 1H),
9.11 (s .@756(($n 1HilH) %anymnoers/(wﬂso ,,,,,
PCT7 USZU)b/ _Ud/b‘- r< Ig)( @%Hév“ s
N ke ’
Y g g it %;4 ?mém )ﬁg%@na@b 35 o, 1H);
6.2 Hz, IIH), 8.4 ((50(mJPB ?34%(m|z 2)1-18 (me4Hy, 1H),

7.66 (s,| 1H), 3pmsb: 205 ok Bk D.6556) 1H); 9.0 (s, 1H); 8.4 (s, -

22 315.20 | 1H); 8.3 (d, 1H); 4.45 (m, 1H); 3.85 (m, 1H); 3.75 (m, 1H);

3.65 (m, 1H); 3.45 (m, 1H); 2.1-1.9 (m, 4H)
' DMSO-ds: 13.0 (br s, 1H); 9.6 (s, 1H); 9.0 (s, 1H); 8.3 (s,
23 329.20 | 1H); 8.25 (d, 1H); 4.55 (m, 1H); 3.85 (m, 1H); 3.7 (m, 1H);
o 3.6 (m, 1H); 3.4 (m, 1H); 3.3 (s, 3H); 2.1-1.95 (m, 4H)
DMSO-dg: 12.95 (br s, 1H); 9.65 (s, 1H); 9.0 (s, 1H); 8.4 (s,
24 28520 | {1183 (d, 1H); 3.8 (m, 4E): 2.0 (za, 2D
methanol-dy: 9.8 (s, 1H); 9.1 (s, 1H); 8.5 (s, 1H); 8.2 (d, 1HD;
25 285.20 | 4.7 (m, 1H); 4.0 (m, 1H); 3.75 (m, 1H); 3.7 (m, 1H); 3.5 (m,
1H); 3.4 (s, 3H); 2.25-2.05 (m, 4H)
DMSO-dg: 13.05 (br s, 1H); 9.6 (s, 1H); 9.0 (s, LH); 8.75 (m,
26 409.90 | 1H); 8.3 (m, 2H); 4.8 (d, 1H); 4.05-3.8 (m, 4H); 2.3 (m, 1);
2.05-1.9 (m, 3H)
DMSO-dg: 13.05 (br s, 1H); 9.6 (s, 1H); 9.0 (s, 1H); 8.75 (m,

27 410.00 | 1H); 8.3 (m, 2H); 4.8 (d, 1H); 4.05-3.8 (m, 4H); 2.3 (m, 1);

2.05-1.9 (m, 3H)
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DVBO- d6: 13. 04 (s,

8.61 (t,

We 2&17/0@51,30 1 H) ,

J 57 3

8

1H), 9.54 (s,
96.10 = 6.3 Hz,
29 (s 1H, 3.80

17 l_l-l

1H), 8.99 (s,
1H), 8.40 (s,
(m 2H),
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1H),
1. BET(US2006/037593
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5. 5(setp
9. 53gs, 1
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5 R(enfn
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8. 37(E NI 58 353. 00
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Peaks, givenas (& vajugs,

d1H), 7.5

K A1,6H 4 9169. (&(H%) 01018, 11), 7.93 (s,
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g ot

%37 ‘277 (m

3H), 3.8
. 3294, 3]

.60 (s, |1

5-4. 03 (

e

[ 278.20LH)1H)7701 (4dl,1H)19.61 &, 2B0) (6183 W)s,
-%)(sssuﬂi 2H), 730(@;211)4) [,ret hanol - d4

rmetmd)ql “d4: 915 (s60HY 081816, UIR R 650, 1ED) 7.92 (d,
1H), 3.9 (brs,

D’I A0 6 ’7(\

PR oOWH o~
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.74 (m |2
H) 312. 0]
.54 (d,

Fa¥ial
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w d1 ©

1H),
205,

b (1, J

. 8Bethar@é G803
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1 "1435’11(97
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72 (s
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6H) net
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1
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9
6
8
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- 23812,
Hz, 1H,
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-krdsﬂrospggb
p- TSs

1H), 8.

2H) 2.

OO

TsOH and
11.38 (s
65 426.5

2 92 (m
i

CH2 cyc

41600 9.
)1H) g.

hﬁ'ﬁ (5,080 8.8415%.80 (251 13D, 8.15,
o (s, LMY, 789680 SH)L 4, DA, 4H), 6.75
ﬁ@(ﬂdﬁ:ﬂ) DI, 2.83 BIm(2H) J = 3.8 Hz,
o1y 159 (o 3k L FRA0s A 111 56376 (m
ﬁgpw 4011(ns@f¥)d4 60 (& LED30.4 (s, 2I=I)> 8.31 s,
8.96i)s, 1’1'1)3541( &, IH)— 9.4 Hz,
3 6]5'*3 73 (m,
9.04 (s, 1H),
Ifethshol-d): E5H()3HS, 2. dﬂ 12 (m/ 9Hy, G.k 5513 38 (m,
4}'%)%0 47012(%1 241, £96 1H)
37 (m and-s, 4, '—'\I—l CH3-
RSO 9.73. (5 LH):2.a0(nhyBH)2 B S CRB CN); 7.95
(80 168; 7.8Hjm, B)11.70m, 1H); 5.68 48, 1I5); 3.95 (m,

1(Br §, 9 H)1433, 2780 6.2H)1 ¥)02, 3’95325( 2H), 3.90,
i) 111
0l- H)l
% q;%l)gé%} é géQE‘gg s 1H),
Pl e oo o)
1H), 8’6 1H),9.05
1) 60,45 q;DJ RS het G
29, (45 @R 7.34 (m 10, ©.28 (s,

42
- 285(m
11.54 (s

L|.

(
10t

\;\:r,!:_

1
1

! @etbglolgw1 34 i3égm @H) Tos DR 04401 (m,

618, fr§7 (%H)H) 3806, (IE) 374 (S 8H52) KQ:,(S 2H)

66 426.5

1H) 5. 3. 9
2.43%(m
(d. 1H).

D
D

'I'CDLO

S
ol
i
03 (

1
9

Iﬁé} (76% 3 64-3.99
ST

)2%;4'( %, 8.9
q%e és )’(1?}3 | 740 1H. 8. 52%

(dd, 1H)
37

8.45 (
452.10

Snajéﬁ)autoﬁle} o898h, mbtilanoBd 030 (@ BH)1467-3.99
(m, 10H), 4.44-4.57 (m, 1H), 8.57 (s, 1H), 9.02 (s, 1H), 9.82
(s, 1H)

38

416.00

DMSO-dg: 9.70 (s, 1H); 9.00 (m, 2H); 8.78 (m, 1H); 8.66 (d,
1H); 8.03 (m, 1H); 7.92 (d, 1H); 7.76 (m, 1H); 5.06 (m, 1H);
3.95 (m, 2H)

39

366.00

DMSO-dg: 9.62 (s, 1H); 9.30 (bs, 1H); 9.05 (bs, 1H); 9.00 (s,
1H); 8.64 (s, 1H); 8.22 (d, 1H); 6.78 (m, 1H); 4.92 (m, 1H);
3.95 (m, 2H); 1.42 (d, 3H)

40

384.00

DMSO-dg: 9.65 (s, 1H): 8.96 (s, 1H); 8.76 (dd, 1H); 8.35 (s,
1H); 8.30 (d, 1H); 7.92 (d, 1H); 4.63 (m, 1H); 3.88 m, 2H)

41

398.00

DMSO-ds: 9.56 (s, 1H); 9.00 (s, 1H); 8.80 (dd, 1H); 8.38 (s,
1H); 8.28 (d, 1H); 7.80 (m, 1H); 4.52 (m, 1H); 3.90 (m, 2H);

1.90 (q, 2H); 1.00 (t, 3H)
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7.49 (dd,

1H),

7.13 (m 1H) 5.25 (d, 2H),

4.17 (m 2H)

60 WO 2007/041130 PCT/ US2006/ 037593 Conpound ESMS H
wOlIWO7Na113()I\/H—|) NMR peaks given as S val ues net hanwis204/037593

%11 (d, J =72 H, 1 R86 (d, J = 6.0
Hz . NoH) 4.02 (m_ 1HNMR peaks givengs S(Wﬁluem
2.36 (m |1 13ndtBanol-dz: 3@@ +4), 364 0BtH9), 484 (¢, 1),
9. 662(s, {1 ‘ig“ %st( 105 4P A 9.11%H) 1P o (ahy) 69
P50 00 U 110, | BMSO-40 33 960 (1K), 256§ (5, 2FD5.95 B OFD) (385 (5,
1H) 432. 01 38411004 1) 8.3K3,,1F)18.22q,(KH), 8.14d,A1H) Hz05 (iHlH) 2.9
DVBO- d6: | 9. 58 (§(m}BH), B6 @363, 1H), 8.76 (t, J =
s T (a4 TDMSe e 130 1H>79§o<§ui>§935<¢,@i»@35 s,
1H) 444, 37 é%‘%,-lm) 1Ky, 8.9 (5. @H)J8. QSSdQPDLz 0 (i H),2.8553.2 (m, 4H),
3.88 (m |2H) DVBO-@6;3H) 70 (s, 1H) 9.04 (s, 1H), 8 60
(t,J:J.zm,Jgg ilgzt %g Fﬁu)—g re 34
3 =40 | DM S ?53 G
2 38 ‘ﬁ%}%e ?3 g@q(la@3 50
6.8 12.7 Hz. 2@ 3M3 (t 3 = 6.9 Hz, 2H) DVBO d6:
ﬁ) 198(3_7 411%!) ,O]S 1516![5()5@1 @H% }989([ éﬁzﬁ)b gaggegh (081 8.66 (m,
2t 465 | 7509 18 111050 3290(“’521{)’
IsOH) — 6181 (d, 1|-n AQR(d1—7RH7 i
1H), 3.99 - 3.67 nﬁeﬁhanoma-% (s, ZHB3.86b098 (th) 4HR 539 ({,4H),
3H, 49. 5 Ts6)20 3.708 @JOBHY, o @HH), BBQHa )] 8. 58/&1(151{) 8.79
11,960 (5 Lis 300804 %, 1B 76(BBfbs, 73 406, 20
1H  5.35 (bs, I@hén@ldss-étzasgwstmo*&r's@ 4198 G, br.,
3H) 482. 44 396101 H)LH), 1.30 6, bbs1HB®)33 (8. 189, 8.47 (4, HD69D1 (s, 1H),
Hz, 3H) DMVBO d6:| 913 @61Hs, 1H), 9.67 (s, 1H), 9.07 (s,
TH), 8.8 (t,J‘deZ P ) 3
J =46.8 Hz230090) , ‘%2@;3 10;62 (ﬁdg{)2§3§%§ﬂ 1%' §9€|£ ?11%08 50
3.97 - 3|90 (m |S8)1H)3.24 (d, J = 4.7 Hz, 3H), 2.44 -
2.40 (m |[1H), 1.1Q% tﬁﬁml&@ﬁﬁ? )9%‘)(5 191 @9@%-, 1i1)853(d
= 33@@9@
1?!}?%3,4)(3, 1L11}13)15§3 B, 14,1 g:d?iﬁ ) 5,
1H) . 6.3D (s. 1Hmetdanel-dsS.82(s, B 8.33. (8,9H)(&1271¢1—1)LH) 771 (d,
3. 691 (m | 1382,102.| 250 T3 {d)1H)14.6B (dds 1HRH).99 @, OR),(39B-3.82 (m,
2H)
DMSO-dg: 13.5 (br s, 1H); 9.6 (s, 1H); 9.0 (s, 1H); 8.65 (dd,
52 428.40 | 1H); 8.35 (m, 2H); 5.45 (d, 1H); 4.9 (m, 1H); 4.35-4.05 (m,
2H); 3.9 (m, 2H); 2.4 (m, 1H); 2.05 (s, 1H)
DMSO-dg: 12.8 (br s, 1H); 9.6 (s, 1H); 8.9 (m, 2H); 8.35 (m,
53 42840 |1H); 8.2 (m,1H); 5.5 (d, 1H); 4.9 (m, 1H); 4.4-3.8 (m, 4H);
2.2-2.0 (m, 2H)
methanol-ds: 1.51-2.09 (m, 6H), 2.39-2.46 (m, 1H), 3.50-
54 406.20 |3.60 (m, 1H), 3.86-4.06 (m, 2H), 7.01-7.09 (m, 1H), 8.25 (d,
1H), 8.56 (s, 1H), 9.02 (s, 1H), 9.57 (s, 1H)
methanol-dg: 2.46-2.54 (m, 1H), 2.77-2.86 (m, 1H), 3.85-
s 37800 | 437 (m, 4H),5.05-5.11 (m, 1H), 7.21 (d, 1H), 742 (d, 1H),
“¥ 1770 (4, 1H), 8.36 (d, 1H), 8.78 (s, 1H), 9.11 (s, 1H), 9.67 (s,
1H)
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6H) DVSO d6: 13.20 (s, 1H), 9.60 (s, 1H), 9.32 (d, J =
10.6 Hz, 76 352.09 1H), 9.03 (s, 1H), 8.97 (s, 11-1),
Wezaﬁ/ogm,soll—l) 8.22 (d, J =6.6 Hz, 1H, 6. 79PCWUSI006/037593
_ A /,.’ ZH) 4-01 Q*gon {I[n ')l_l\ E‘;\Qf‘l\!:
% 5 78 (d, 1 09 ( , 8.51
77 %‘?9 A( %)8 27 Sd FDNMRa;uaz}vksvgl\vemasg‘iHaalue@ 58 (s,
3.28 (m zmmsbaﬁllermp(gli}? Q6@€;2](193 %i—Hﬁ%%(t J
(s 58H) , 038814 T —§bl)Hzli>M§ gs Z g 8B §:66 (s,
0551 o 3- 02 (.| Anphlrs i 9 AT U
8.25-8. 1% (m 1|—DDM$Q5@‘6 (131041@11{)39 8@(5(,|1H),B-99 (s118% 8.61 (t,J
(m 53H) |6396MD 2097501 18D, P@T(summej(ﬂ@ﬁ%s 20qsPenne.so
H NVR No, (I\/H-i) h@NRzpp,akss al ysm—gszﬁ) Al 7UeSL. ﬁ'\ﬁ,@ﬁg
To 360 10 (i ThDMEOats 83 a0l B3 (618D A0 L) 37(5 11D,
8. 428(m 1\&53 00 g 82@(@1155, &%(dﬂlH)JﬂS(ﬁdZ@Bﬂ 134.2H3. 80
(m 2H); |1.32 (m5-Hehtp, IEMSOSHE,6H)3. 2 (bs, 1H), 9.57
(s TR, 898 (B0 23%) w‘%@i &1?8 AN )857’ 1H
= 6 6. 81y 9.0 (s,1H),
§9 Pobsqly [hpaciird 83l 68 7adideptD- 11565
88 (t, J57( 1@91)1@5{@@@6 13. 35 (s 1H),
°. 66 (S 1H), 9. lﬁ)etﬁaﬁrol e 6183 3(&# 2&{)‘417
. 36‘)'|Z' -LHiosgo 34, (3 ﬁ%dl 591 1H),
__Q’)(m1l—h 1% ﬁ\(ﬁ' )75Hz
82 366.20 DVBO dﬁnetﬁanBBd,( 3@5?%%5%&3?36&26%3 52-
H) ., 68. 22| (406.14) .| 3.6831x8351) 39864 21, 708 (s2bFZEH) 8 25 (s,
NIRRT R T LTS i
o Bvoo vo.| V304 1345 . 8 o @(s K51), 98036, 1H9), 8.36 (1, J
H), 8.22|(s, H),|=®3Ha35HR®.3L (A0J £8,8 Hz 1), 2.25is, 1H), 7.08 (s,
7.5L,(d, | 3,7 7 O 16D, 3.88) 3.74.(24 2H), 2. 20(qn Jé= 13-z, IBMED-d6),
(s, %l) 5.?@"{’3, 2t9 (d, 2HAB.419, 1.9 (m 12180 1(59,(d 1 =48 197, 21),
Hz, 3H) 85 331.3Q.5488@, J?Sbs’ﬂﬁz@?quss%@ 104317, 3,125, T =
9.70 (s, |1H), 8./43 803, Hy
methanol-dg: 9.78 (s, 1H), 9.06 (s, 1H), 8.63 (s, lH) 8.16 (d,
63 380.10 | J=6.9Hz, 1H), 6.73 (d, ] = 6.3 Hz, 1H), 3.82 (m, 2H), 1.72
(s, 6H)
methanol-dy: 9.76 (s, 1H), 9.04 (s, 1H), 8.56 (s, 1H), 8.18 (d,
J=6.9 Hz, 1H), 7.70 (d, J = 8.2 Hz, 1H, Ar-p-TsOH), 7.22
64 392.10 |(d,J=7.9 Hz, 1H, Ar-p-TSsOH), 6.75 (d, ] = 6.7 Hz, 1H),
3.85 - 3.82 (m, 2H), 2.95 (m, 2H), 2.37 (m and s, 4.5H, CH3-
TsOH and CH2 cyclobutyl), 2.15 - 2.12 (m, 2H)
CDsCN: 11.58 (s, 1H), 9.80 (s, 1H), 9.11 (s, 1H), 8.49 (s,
pu 426.50 | 1D 8.28 (d, 1H), 7.34 (m, 1H), 6.28 (s, 1H), 4.2-4.6 (s,
' 16H), 3.91 (m, 1H), 3.69 (m, 1H), 2.28 (m, 1H), 1.64 (s, 3H),
1.08 (dd, 6H)
CDsCN: 11.54 (s, 1H), 9.78 (s, 1H), 9.06 (s, 1H), 8.52 (s,
66 426.50 | 1H), 8.24 (d, 1H), 7.27 (m, 1H), 4.81 (d, 1H), 3.90 (m, 2H),
3.4-3.7 (s, 18), 3.25 (d, 3H), 2.49 (m, 1H), 1.00 (dd, 6H)
CD;CN: 114 (s, 1H), 9.67 (d, 1H), 9.03 (d, 1H), 8.76 (m,
67 447.40 | 1H), 8.53 (dd, 1H), 8.45 (s, 1H), 8.16 (d, 1H), 8.03 (dd, 1H),
7.49 (dd, 1H), 7.13 (m, 1H) 5.25 (d, 2H), 4.17 (m, 2H)
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87 408.40 1H), 8.10 (d, 1H), 7.19 (m 1H), 6.46 (d,
111), 5.90 (s, 1H), 3.94 (m 1H), 3.55 (m 1H, 2.13
W()IID07ZOI4I)1,301 59 (s 3H), 1 05 (dd 6H) CD3CN:. ROTAS2(08/037593
233’)‘“ e S T e as 1H)Hl\€\7582 ( 1;“H) M
1 6.4 s,
QQAN%’P'{EEQ @2 5 ]1l—nH)? 77 ( maksgnge,pq@rﬁvazm 1.58
(s, 3H),[0.91 (|tmetBidol-aptdwmg] 1% 9.0 8: 8.91H} , 1 ;452 s,
(S’6§H)’ 8. (thH18‘D11(@J4=572§ﬁ 412193(2 (df}_ cr ), 4.05 -
Hz, 08H) , | 83%2Q d, 4 8 %%%(tmﬁgﬁzzﬁi )‘]d_B(dJ_—.
2.32 (m|2H), 2. ,H) (
00--408.-21 DMSO- (m 9.90 (s, 0.5H); 9.60
(s, 0.5H}; 8.95 rﬁdtha&&le@ ((ﬁjcs 1), 9.08. SOLH)B.50. (SN, 8.11 (d,
8. 680 (m 03@% 9.56.9(H9, 1H),%8:80 (87 45.2 €5, 11), Atd5 - £o0°&n, 15),
(m 9. 5H) ;384 |3m0 035 fH Qo@mz ﬁ%)éé’vb 96 (m, 15D,
2H); 1.80 (m 2H); 1049 2407 20762
260710411 30-PCF/. 'VSZOue/ 0U7593 H_NVR onpounc S g
No. (MrH) NMR peeIkMSQI g A58 <s, 8H>a$ 0@ ¢, DRSG. U6 (1, 112 635z, 1H),
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[0277] Although certain exemplary embodiments are depicted and described
above and herein, it will be appreciated that compounds of the invention can be prepared
according to the methods described generally above using appropriate starting materials by

methods generally available to one qf ordinary skill in the art.

Example 38: JAK3 Inhibition Assay
[0278]
shown below. Reactions were carried out in a kinase buffer containing 100 mM HEPES (pH
7.4), 1 mM DTT, 10 mM MgCl,, 25 mM NaCl, and 0.01% BSA. Substrate concentrations in
the assay were 5 uM ATP (200 uCi/pmole ATP) and 1 uM poly(Glu),Tyr. Reactions were
carried out at 25°C and 1 nM JAK3.

[0279]
candidate JAK3 inhibitor along with 50 pl of kinase buffer containing 2 uM poly(Glu)sTyr
and 10 pM ATP. This was then mixed and 50 pl of kinase bufferAcontaining 2 nM JAK3

Compounds were screened for their ability to inhibit JAK3 using the assay

To each well of a 96 well polycarbonate plate was added 1.5 ul of a

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
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32 he @Gtagm Co which tW@y ar & at|t adhed, optilﬂﬁal y % or

o Ay horad

a—p—o—HERBErea4 CyC oat P Yatic ot et erOUyLIyI
33whergin [said al i phatiz, cyd odli phatic of lﬂﬁeroa“ycl

stoptignally! substitutpd—wHh—R—— - OR* SRx

3¢C"3B GN, A C(O ORy, 72C(P &, |OCAO R, of I\HC(O)E&
| wherein |R* is|H or lan unsubstiltuted| Cl-6—aliphatie;
js|la &£1-16 iphati:vﬁemlmuptgtrree “reiﬂylan\
3§units&are }ﬁepl aced| by -l\%—l— -0-, =S, +tC(O(
-O(Q)-,| _ (OO |, +,AD C( N, - COPNRE-
36 =%CI\,%-NI- o1 ThRECD) -| g?\l 40)0,aﬁmscfm

N

“S(O 2N 0 2KF5- (2=, ANR6S(0)2s ,
37 NH-IC%%) NH C - 3&0)0(0)%, o 0 RRs- i3] A

38 A A 76 A A

X

N O B S I SO SO S B - e

K~

?

=y

3

=

*l
a>a>a>ra>>
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68 WD 2007/041130 PCT/ US2006/ 037593 NR-C(O N1 e,
OC(O NH, -OC(ONR6-, -NHS(O) 2NH, -NR6S(O) 2NH,
WORBB(D BNR6-, - NR6S(O) 2NR6-, -S(O -, O - S(0) BET/URBI06S37593
selected fromCl_6 ali phat(h]g E\&S 10 cycl oal i phati c,
C6_10 aryl, 5-10 nenbered o aryl, or 5-10
whaEbRieel ket erocycl yl; or two R6 groups, on the sane
substituent or different substituents, together with
the aton(s) to which each R6 group is bound, forma

t o each of mand n is,

L. |n epenExe"ir?{dleigvn'%tg‘gIQCFMl ia?()row ded that when R2 is O,
NH2, or NCH3, then Qis not optTopally substituted
phenyl; and when Rl and R2 ¢ then Qis not N NN
NON\NNNFF.FCIR2F 7 2. The conpound
according to claiml1l, wherjein/Q7is a 5-10 nenbered
heteroaryl ring optiona| st;,tuted with 1-5 JQ
groups. 3. The conpound Qccr ng to cI a| m 2 havi ng
the fornmula: Z4~ Z~ N~ QNR2~Zl gb NHN
(I'1-b) wherein each of Z', Z4|s

orajphdﬁm:admallymceﬁtdbwsalﬂ,thmﬁa’r e| n at | east one of Z1 or
Z2 is N 4. The conpound according to claim 3,
WheggiBrein JQis '?RR8 R N, R~ O wherein each R8 is,

R UL ' Gk sy s A 0y
R® 196(@@@2;@@6@}3{7“5@%@1{ Theptooaipsutstimegorith be doouttraistof J;
it WARES! Bn) RS NS, s, Y altshaiac, cyclopropyl, NCH;, OCHs, -C(=O)NH,

-C(=0)CHjs, -NHC(=0)CH3, or OH;

R’ is H, halogen, CN, NH;, NO,, CF3, C;.3 aliphatic, cyclopropyl, NCH;z, OCHjs, -C(=0)NHs,
-C(=0)CHj3, -NHC(=0)CH3, or OH;

J is halogen, OCHj3, OH, NO,, NH,, SCH3, NCH3, CN or unsubstituted Ci-qaliphatic, or two J
groups, together with the carbon to which they are attached, form a cyclopropyl ring

or C=0;

P and d are each independently O or 1;

Q is a 5-8 membered aromatic monocyclic ring having 0-3 heteroatoms selected from
nitrogen, oxygen, or sulfur, or an 8-12 membered aromatic bicyclic ring having 0-6
heteroatoms selected from nitrogen, oxygen, or sulfur; wherein Q is optionally
substituted with 1-10 occurrences of J Q;

1is halogen, OCF3, -(Vin)-R”, -(Vi)-CN, ~(Vi)-NO; or -(Vyn)-(C1.4 haloaliphatic), or two J2
groups, taken together with the atoms to which they are attached, form a 3-8
membered saturated, partially saturated, or unsaturated ring with 0-3 heteroatoms
selected from O, N, or S, wherein said ring is optionally substituted with 0-4
occurrences of J U;

V is a Cy_ aliphatic, wherein up to three methylene units are replaced by GV, wherein G is
selected from -NH-, -NR-, -O-, -S-, -C(0)O-, -OC(0)-, -C(0)C(O)-, -C(0)-,
-C(O)NH-, -C(O)NR-, -C(=N-CN), -NHC(O)-, -NRC(0)-, -NHC(0)O-,
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O, wherein R8 is optionally substituted with up to
two occurrences of Jv. 6. The conpound according to
wohei7rubi3owherein R8 is sel ected from CH3 CH3 PCRRSLN8/037593

RGO Stonme ol SR bR ri e
HO URFAONRAL. MR, RHOABIR, @O RECHRABIR.. NHS(ON-

The compound accordihg to claim
V\heN&SI(O}zNH‘f NESO)RR-, FISRSém)dNRh,eS((h} -e0v-8()pg and ahbrein V is

S YL BRI S 0 085S O,

R” ikBlortd3 dﬁtl%@dl%bbﬁﬁ:tea zréddpXefeb@d $om le@Ql[ﬁi"Bc €575 cfetBhliphatic,

/ or 8. The conmpound according to claim4 wher ei n
eadh-10fryZ O-Hhaembered hateroarylieres-£0 nwadmmdd@temoc&’p}y@ argwo R”

claim4, whes.ein R' s 3. CH2CF3 or 3a:ce L0
WoLalS: TS GBSy e sy B e spte sPREIdRT B difrolcht

ac @abgtititgitd, gethat With theMiSmey) fo Rhich tReybarb aft@ABE T8 an optionally,
heteroaryl ring optionally substituted with 1-3 J .

gr gupsituted 3-3mrembespgh Betpracxd o MliErein eashOpHppallygubstituted R” group

WNSL EoBndRab ol FRBRSN AU ORLERAA] ok DrenSR) GG* e

razin razin
R 1sp1y1rdpdaﬂally>dubaptwed rgajubwebuﬂeétfnohu(:egiahphuﬁch quacyi:[@ahphatw Cs-10

@ Tlos Hiembrtyt TERORige: Sci I ReRe BEEIPFIGY oL R dhpups, on
22 thSstd Qbsti¥uent or different substituents, together with the atom(s) to which each
R group is bound, form an optionally substituted 3-8 membered heterocyclyl; wherein
~ each R group is independently and optionally substituted with 1-4 occurrences of J*;
each JV, J U, JX, and J® are each independently selected from halogen, L, -(Ly)-R’, -(Ly)-
N(R )2, -(L)-SR’, -(Ln)-OR’, -(Ln)-(C3.10 cycloaliphatic), -(Ln)-(Cs10 aryl), -(Ln)-(5-
10 membered heteroaryl), -(L,)-(5-10 membered heterocyclyl), oxo, Ci4haloalkoxy,
Cighaloalkyl, -(L,)-NO, -(Ly)-CN, -(L,)-OH, -(L,)-CF3, -C(O)OR’, -C(O)OH,
-C(O)R’, -C(O)H, -OC(O)R’, or -NC(O)R’; or any two I", JY, I%, or J® groups, on the
same substituent or different substituents, together with the atom(s) to which each 7,
19, 7, and I} group is bound, form a 5-7 membered saturated, unsaturated, or partially
saturated ring;

R’ is H or Cy.¢ aliphatic; or two R’ groups, or an R’ group and an R group, together with the
atom to which they are attached, optionally form a 3-6 membered cycloaliphatic or
heterocyclyl, wherein said aliphatic, cycloaliphatic or heterocyclyl is optionally
substituted with R*, -OR*, -SR*, -NO,, -CFs, -CN,

-C(O)OR*, -C(O)R*, OC(O)R*, or NHC(O)R*, wherein R* is H or an unsubstituted
Ci.¢ aliphatic;

L is a Cy¢ aliphatic wherein up to three methylene units are replaced by -NH-, -NRG-,

-0-, -S-, -C(0)0-, -0C(0)-, -C(0)C(O)-, -C(O)-, -C(O)NH-, -C(O)NR’-,
-C(=N-CN), -NHC(O)-, -NR°C(0O)-, -NHC(0)O-, -NR°C(0)0-, -S(0).NH-,
-S(0),NR®-, -NHS(0),-, -NR®S(0),-, -NHC(O)NH-, -NR°C(O)NH-, -NHC(O)NR®-,
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Z3is GJ@or N JQ is NNR)R', -CH2N(R ) R",
-NRC(OR', -NRCORIR', -NRC(OOR', -NR C(OORR',
wonRR7O4R3) (R8) R', -NR C(R)(R8)C(O)CR', - N(R ) RORUS2006/037593

Mﬁg WN% RO R QN
SR QMU' WRSOTKRS SO eRORH D O - A K,
R 1&8@:(6@6&(1’1‘-@)15@; sala(h@)mmgmcloahgb@)quﬂmdw 5a0apeiRyEbReteroaryl,

aI %ﬁ 1%@""%}2}5’_%(00)6@&% lﬁg@@@aﬁz orll:z @)re S ng%F%rﬁlent or different
t aki@tituesiB] foestheW i e R RE PId(vehick @adMRGCg}o%ﬁ]i%)boﬁﬁ& form a 3-8

attached, forma 3-8 nenbered ring having
heﬁ@mbatedrf@tﬁg@q}’éb'ﬂ,ed from0O, N, or S, wherein R$ or
each? dn% S eata” substltuted with 0- 4
SLFeh eE‘S 1ya|9 b) RO is Cl _6aliphatic; or RO
angroRldeaﬂlﬁt, t aken toget her W|th the aton(s) to which
are attached, forma 3-8 nenbered ring having

whep RSk é%a%NQHséh@tQéanqtmﬁpmaﬂmubaﬂutsd pheidrasidn Ro
whePR! 54 82 L9, tPé’j@% jgnal ly substituted with 0-4

occurrences o nd JQB is hydrogen, halo, or NO2.
71 WO 200¢/ 041130 PEI(US2006/03Mg93 13. Theélconpound
accordi

conrpouEb a

o clai ng2s V\,hereer is CH 19. The

in Z 15.
The conpoung erei
CJ®. 16 = iF cl ai nPI5 N
wher ei n JCB accordi ng é, claim

15, wherein JQS is H 18. The conmpound according fo
claim12, wherein Z3 is N 19 The conpound accor di ng
to cIa|m18 wherein Z2 is The canpound

2. acThe epmpeund aceerdneto clajipdy @h?relycg i§ 3 SHPgpapRsed hejeroaryl ring

di t I 12,
opu%ﬁﬁ%%%@wﬂﬁcgg %uﬁo ?:?CO?ERI ng c? O;;" m O N,
-C(ONRR', C(O)N(R)RQR' -CN, or -R', wherein JQ

i s tlonaII substltut th.u .occurrences
5. of Jhe caBporLARaRis M e S 15 | wher ei n
0

JAQ is R'R8NII-rN R' B+ 0, wherein R8 is
optionally substituted wt uf)\ to two occurrences of
Jv. 23. The conpound acgbr oy J% cl ai m22, wherein
JQ@ is R8 H R2 \=71

’d

NS

N~ N

H (II-b)

wherein each of Zl, ZZ, and Z* is, independently, CH or N, wherein at least one of 7} or 7% is

N.

4. The compound according to claim 3, wherein 1s
. R g

R |
;\?%(N\R"
R" R® O , wherein
each R%is, independently, optionally substituted with up to two occurrences of JV; andris O

orl.
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~NN R HO, wherein R8 is optionally substituted
Wth up to two occurrences of JV. 72 WO 2007/041130
wWOeCH7W$2B06/ 037593 24. The conpound accor di ngPCT/USk@ib/37593
23, wherein R8 is selected from~CH3 ' CH3 (CF3 f-"CF3
((}|z""(}|v\r~r nnni , W aaaHSCH3/CH3,CH3/CF3

v B g e, neieis Wy o nnnra
5. e eophotindes 3 Q/CV—VBeIII%BC, 2o HBOyCF3
H3C. 1., -, CF3 IIv~SHA$H CH3 'S, CH3 SCH3

,--,-,S5~CH3 ors a a N25 The conpound accordi ng
to claim22, wherein gq s Bb g HNN, R' 0, wherein
ring Ais optionally sub$?itut,echendihh up to four
g.occurrences of J\. 26. The conpoun J&alccordi ng to claim
R® ispaptiopglbi wipstitaied gvijh wRstodWP QEPUEFIEEY /(W0 3/~w-0
3 C(JV)0-3V)0-3 0(IV)0-3 N(IJV)0 3 N N-s'" 0 N or
wherein Jv' is Hor J:v. 27. The cogrpound according to
6. cl ai’Ilhieﬂdmpmh&izceiwrdﬂr@ toickaimPg whiteirtR is/snlem;edﬁbm H O 73
WD 2007/Q41130 [ US2006/ 037593 28: i e cormoynd
accor d{ng Qo cI—al BH7, (Wwhé&Fei nZR CFms, @ch
i nter |ng cafbon t,ouet her, are ,“W" , ,

CHs _CHs _CF3
CHs CH R P
y oo e l/ : f :

? k4 ? 2 2 b ? ?

OCH; _OCHs HSCTCH3 HaC_CHs H3CYCF3 HsC_CF3

>

e wnwnns Wy e VW v

_CH _CH
£ “CHs ; S~GHq fs 3 e
v or wwov .

2 ?

7. - The compound according to claim 3, wherein r is 0 and R”, R®, and the intervening

carbon together are

J)
(J)os o s Q/(J)os Q 7o CHs CH3
W

b

CFy CH3 CHa _/CHs CF3
CHs H30‘§\CH3 HSC CHs HQ,C§<CH3 HsC /{;H3 HaC— CHy
? "LLL :rr‘ ? "LLI’ JJJJ 2 I‘LLL :‘:; ?
CF3 CF3 CF3
HsC S\CH3 CH3
8. The compound according to claim 4, wherein each of 7! and Z*is N.
9. The compound according to claim 4, wherein R” is CF3, CH,CF3 or CH,CH,CFs.
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JV)0-3 / WO0-3 (JV)0-3 QJV)0 3 CH3 CH H3/ \H3 3 CF3
CH3 CH3 CH3 CH3 CF3 CH3 H3CH3 H3C , H3 H3C H3 H3C H3
woelRW7r3113€¢ CF3 CF3 C CF3 H3C CH3 , CH3 $H3 /\ PLT/US2006/037593
, or/\ 29. The conpound according to according to
claim22, wherein R" is CF3, CH2CF3, or CH2CH2CFS.
10. 30. TREoRQHRAY REEOAGS fcﬁémmwérah Q%\Ii%’af)ﬂ@ﬁfeﬁiﬂér&laﬂe%maryl ring
compound i's sel ected from Or NOOH HNN
optippally-subsiButed Nith IN3 FNgups- HN N CHS HN 3 HN 3 ~NN-N-
H3C X=0 0 CF3 0 CF3 H3C 1 2 3 rNr, NrNN Nom N
NNHNNCHHNN-CH3/ N- FCH HN3 HN-~ HN3 NH NH
11. - ~- NrheRo ﬁd@ccor td ] 2B wh4:re'§n is 4%- Manered heteroaryl ring
2007/ 0411 PCT/ US2006/ 037593 ONOND>CH3O0
selegfedfrom NHCNI RYyNmidyd) pyreziny, m@nm of pyridppini aptignaly sybstituted
wittH3 7l roJf;H HN NH O\-CF3 NH 0 \-CF3

12. ‘The compound according to claim 11 having the formula:
Jaz
s
22 JQ1
=N
D
L
N N
H d1b,
wherein
7%is CH or N;

Z’is C-J¥ orN; |
A js N(R”)R”, -CHN(R")R”, -NR’C(O)R”, -NR’C(O)R’R”, -NR’C(O)OR”,
-NR’C(0)OR’R”, -NR’C(R)RHR”, -NR’CR’)R®)C(0)OR”, -N(R")R’R”,
NR)R’R”, -NR")R’N(R")R”, -N(R")ROR”, -NR’CR")R®*R”,
-NR’CH,C(O)N(R")R” or -NR’CR’(R¥C(O)N(R")R”;
J% is hydrogen, -C(O)OH, -C(O)OR”, -C(O)OR’R”, -C(O)R”, -C(O)R°R”, -C(O)NHR”,
-C(O)N(R)R”, -C(O)NHR’OR”, -C(O)NHR’R”, -C(O)N(R)R’R”, -OH, -OR”, -CN,
or -R”; 7
wherein
a) R%is H, Cy.¢ alkyl, CF3, CH,CF;, CH,CN, or CH,OR’; or R® and R’, taken together
with the atom(s) to which they are attached, form a 3-8 membered ring having 0-3
heteroatoms selected from O, N, or S, wherein R® or said ring is optionally substituted with 0-
4 occurrences of JV; and
b) R’ is Ci.galiphatic; or R?and R or R’, taken together with the atom(s) to which they
are attached, form a 3-8 membered ring having 0-3 heteroatoms selected from O, N, or S,
wherein R® or said ring is optionally substituted with 0-4 occurrences of J'; and
198 s hydrogen, halo, or NO,.
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O\-CF3 78 9 CCNNO N N OO ~-NONH N \ NN
HN N HN NCH3 FINNCH3I HNNCH3 HN NH FIN NH O
w0O20FB41136NH 0 \-CF3 O \-CF3 10 11 12 r N O NDrOHUSMN06/037593
NOCH3 NN~NHN-N N NN FIN/ N/ CH3/ N/
CHOCH3 HN/ N/ CHOHHN 3 HN3 HN3 ~NH >-NH
13. -~ NI Sonfiotnd il o iy 133yrbeid 22 19 0 NH CH TN
CH3 N N SNN- '\ HC CGHINHN/ N/ CH3 FINN
CH3 HNNCH HNFINHN3 NHNHNH O\-CF3 0 \-CF3 -

14./0 ;\Icft?edg@am%%ﬁp %{ngqmi}'pg %rﬁlilal%\lli\l Wi 224N NN - BN

15. The compound according to claim 12, wherein Z° is C-J%.

16. The compound according to claim 15, wherein J€ is E.

17. The compound according to claim 15, wherein J B s H.

18. The compound according to claim 12, wherein Z° is N. ,

19. The compound according to claim 18, wherein 72 ié N.

20. The compound according to claim 12, wherein J% is hydrogen.

21. The compound according to according to claim 12, wherein J is -C(O)OH,

-C(O)OR”, -C(O)R”, -C(O)NHR”, -C(O)N(R)R”, -C(O)N(R)R’R” -CN, or -R”, wherein J¥

is optionally substituted with up to two occurrences of J".

22. The compound according to claim 12, wherein J¥ is
e A° R
My
R O , wherein

R®is optionally substituted with up to two occurrences of J.

23. The compound according to claim 22, wherein J QA s

R8

H
;\N)ﬁ]/N‘Ru
H

o , wherein

R® is optionally substituted with up to two occurrences of J".

72



FINFINCHS NHN NH O CF3 0\-CF3 r HO 19 20 21 75
WD 2007/ 041130 PCT/ US2006/ 037593 rIN rNCN N NN )
woORody/oMiBoF HN NHN/ NHNN/ F NNNN HOPEBOS22/037593

I T T R R s

HHN N Bz % N TR, Nm I\I\VCNCG'SH’rﬂ\fOHZS/ZQ“()%D r
N 0", o erg 1\| -

C'3Ha CHs r Z r E r :

OCHj CHs HgC._-CHs HsC HsC_CFs

'/ g/OCH3 H3C\r ? \'/CFa g

vy W wAnS [ty vy g [Yetavaty s
2 ? k] ? 2 ?

sutt

'/SH /SH S\CH3 - S CHS V\C\S/CHQ, -:-/\S/CHs
wans , , , e , , or

v

25. The compound according to claim 22, wherein J A js

H
gp)\”/N\Rn
/

T 0 , wherein

ring A is optionally substituted with up to four occurrences of V.

- 26. The compound according to claim 25, wherein Ring A is selected from

V
/

v oY) (JV) Jv Y
N/\/(Jv)o-s (\ (J Jo-3 (;( 0-3 /< 03 (/( Jo-3 //( 0-3
u"b{r _\J‘r‘d ? u"b/b b VI% 17

wherein JV is Hor J".

27. The compound according to claim 22, wherein J A s

RS

R H
;\N><”/N\R"
H

o)
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HNNNCHHNHN/ N/NCH3 3 NHNCH 3 HN 3 ~-NH
~MH ~~-NH O"-CF3 0 CF3 0 \-CF3 31 32 33 NONO
wOlRodsd/oMri3o NI r ~ PCNHN N H3 HN N~NCH HN N CH3PCT/UNROObIDE7593

~N 0 \-CF3 35 76 VO

28. 200%@&?&@“&‘&? ??g%g% Wh@@ erc? \%ﬂ ipgervignig carbon
é}hé}l-ar(ﬁNNHN/l\l-/CI—BHNMCI—BI\I- CH3 HN HN H N

tog
~-="-N H -\-N H NH 0 *-CF3 0 \-CF3 O\CF3373839
rNrNrN N N NNII-FNNHN/ N // Vi /

//
o:HN ~/<(~l|¥>pHN ~N HN- %
S35 el
N“"q_F FCFS"‘H_H NHNzL ;NH,

-~'NH OCHSO\CHSO\- 3434445 ’
CH3 CHg CFs

S(CHS HSC'S\CHS He,C CH3 H3C‘§<CH3 HsC‘—é{;H3 HsC‘SSHg

RO . A

CF3 CF3 CF3

CH3 SfH(g ’a’ CH3
/< or %Aﬁ_p‘ '

29. The compound according to according to claim 22, wherein R” is CFs;, CH,CF;, or
CH,CH,CFs.
30. The compound according to claim 1, wherein said compound is selected from:

N N Q
N 0 N OH
= nN={  \—CH, Nzl Ne
Y 7N
HN \—4 CH, HN N4 CH,
HN HN
NH NH
0 \“-—CF, 0 \“-—CF,
2 3
N
[N TN R
7/ N\ Y 7\ F
HN / CH HN \ / CHy HN \—2 CH,
HN HN HN
NH NH NH
O \“—CF, O \“—CF, O \-CF,
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FNN rNN - N'N N/ N HN NO2 HN HN N CH3 N OCH3 N

OCH3 HN --~ NHHNNHHNNHO"-CF3 0 \-CF3 0 \-CF3
woaot4di80 // N Nr NNr NN- N NNF HN/ N PCTRSEH6/037593
HN / N~/ OH HN/ N HN HN NH2 2 OCF3 0 \-CF3 49

2007/ 041130 PCT/ Ug2006/ 037593 ri ¢ N rN
. CH!;N / No/ & ~CFH/N\ N\/Z%
N 52
Nr N NrNN HN HN Hl\h 7 N \
3 NH ~NHHN c--/ H Hg7
o F NN F NNy 3HN/F/HN [N
0 \-—CF 0 \—CF
® o \—CF3 ®
7 8 9
N CH3
TN o s SNVAR
‘D! N DCr

N
E= N = N== !
HNZ N\ VAR
\N—? CH, P HN \—7 CHy
CH3 4;‘

O \-CF
\—CF3 ?
10 11 12
Q
— N= - N o N=—
20 P OCH3 24 OH
HN \ // CHy HN CH3 HN \ / CH,
HN HN
NH NH
0 \-—CF, o \—CF3 d “cr,
13 14 15
N N O, LHs N
VA NH CHy N///, \ N N
- - 1 <0 0,
/ H3C CH3 / \Y -
HN N / CH, HN N / CH, HN/ \ / oH
HN HN HN °
NH NH NH
0 \“—CF, 0 \-—CF, 0 \“—CF,
16 17 18
N
ALY N
/X CN R \ NN N
== " —— — H N — N—
2\
HN N/ CHg HN- N,/ oH Ny N\ g F
3 N
HN N
NH -g/—NH N
_
o CF, d \cr,
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N NHNHN CH3 CH3 F3C--/NH 58 59 60 rN~Nrl NNNN
NN NN HNNHNNFHN/ NCH3 O N HN HN\N--;CH3 NH /)
wWOER4NBOO \-CF3 0 "-CF3 61 62 63 N ~N rN pirigsbooblo37593
NI\hHN/ N // HN/ NHSE~3 HN N F CH3 HN HN-k CH3 N
CGAB\NH / NH H3C NH Oj"-§F3 O '-CF3 0 \--CER_ 64 65 66

20Q7/ 041130 PCMUSZ006{037593 r rN/rNY N _ N N
N NRE / NF H N/ HNee r CHE=KIN
""CF3 0

. NP L/NH - ~- NH - BWSCF3Y, " - CE3 B7(68 BIF
NN PN T NYWN N-~- NN HN / F HN ~ / , 0
NH CF3 HN/HN\O -)--NH CF3 N Q -\CF3 HN-" 70 71 72
rN rN rN/™ NN NN . Q
HO HsCO
22 23 24
N ///N\ TN
///\ N

76



HN/ N/ H I-CHHN/ N~ FCH3 HN/ NHCH3 3 CH3 3 =
CH3 NHN3 H3IC ~-NHH3C ~-NHNH O"-CF3 0 \-CF3 0
wWO20FB41188 74 75 r N TrNrNNNNN N N- HN Rctushooblo37593

/HSCCHEIN/ N-/ NCH3 HNHNHN' ~~-NHNH ~-NH O
NCFS 3O -CEN 76 77 78 IN TN rDMW ~ N =\ N N
N/ N N N CH HN \?CI—BHN/N,\{ C CH3 HN 3
HN!:(NHNHi~-NH x -CF3 O\~ 7980 81
HNNy A FrNF HN\HN N HN OH N IN, -
4N SCHA -4 HN-/ CH3 O B 83 84 79 e
2007/0W 0 PCT/ US2006/ 037593 J+MirN rN N N N P-
FlN/N/ NHN/ NN HEC ,\WCAN CH3 NH H3 H3—CF3'
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31. A pharmaceutical composition comprising a compound according to any one of

claims 1-30 and a pharmaceutically acceptable carrier, adjuvant, or vehicle.

81



WO 2007/041130 PCT/US2006/037593
32. I'ie composition according to claim 31, said composition 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

disorders, an agent for treating diabetes, or an agent for treating immunodeficiency disorders.

33. 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 1-30 or a

composition according to claim 31.

34. A method of treating or lessening the severity of a disease of condition selected
from allergic or type I hypersensitivity reactions, asthmé, diabetes, Alzheimer’s disease,
Huntington’s disease, Parkinson’s disease, AIDS-associated dementia, amyotrophic lateral
sclerosis, multiple sclerosis, 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
and a myeloproliferative disorder, said method comprising the step of administering to said

patient a compound according to any one of claims 1-30 or a composition according to claim
31.

35. The method according to claim 34, wherein said disease or disorder is asthma.
36. The method according to claim 34, wherein said disease or disorder is transplant
rejection.

37. The method according to claim 34, wherein said disease is a myeloproliferative

disorder selected from polycythemia vera, essential thrombocythemia, chronic idiopathic
myelofibrosis, myeloid metaplasia with myelofibrosis, chronic myeloid leukemia, chronic
myelomonocytic leukemia, chronic eosinophilic leukemia, hypereosinophilic syndrome, or

systematic mast cell disease.
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