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PYRAZOLQ( 1, 5- A) (1, 3,5) TRI AZI NE AND
wEYHsA&D( 1, 5- A) PYRI M DI NE DERI VATI VES USEFULPE&BUS2007/020231
PROTEI N KI NASE | NHI Bl TORS PROTEI N KI NASE | NHI Bl TORS
CROSS- REFERENCE TO RFELATED APPLI CATI ONS [ 0001] This
application clains benefit under 35 U S.C. 119(e) of
provisional U'S. patent application No. 60/845, 314
filed Septenber 18, 2006 and U.S. patent application
No. 11/856,476, filed Septenber 17, 2007. [0002] The
Contents of the above-referenced patent applications
is herein incorporated by reference inits entirety.
FI ELD OF THE | NVENTI ON [ 0003] The present invention
relates to chem cal conpounds that are useful, for
exanpl e, as protein kinase inhibitors for treating
pYRAZBENGEE. A)NEUS G)) 081 Fake GindOBEtNz81.0 AYS O BTHNEIDISE TEROSATIVES
userudih SkbEITNOK SRS eSmIsturEEt hods of using such
conmpounds. BACKGROUND OF THE | NVENTI ON [ 0004]
Honeostasi s requires signaling between cells to
coordi nate activities such as cellular proliferation
and differentiation. Inappropriate signaling can cause
or exacerbate i mMmmune system pathol ogi es, such as
al | ergi es, autoi nmune di seases, and inflammation, as
wel | as neur ol odIRQTEEN KINASE WHIBLTAQRSul adi es. | n
particul ar, cancer, the uncontrolled proliferation of
cells, is strongly associated with breakdown in nornal

croSEsbesNLA Bhes SRR AT o 5 1 om
ST, 4 L LA AR 08 0 BEGES s

patenteﬂlppwmﬁ)nd‘% l6@eB 453t eiled SéﬁtdﬁﬁB@SS Y2013 dnﬁilj‘: SrgA&napplication No.
ts to treat cancer and ot her di seases have

11/85@’F7@cfilé‘éiséﬁtt3@h?rl Wn20¢/- inhibition of protein kinases.
2308/ [
oM SR, T 0L 008 L OBRBL R oo
by refereneninl ijs dndisetpot been consi dered as a possibl e target
n_cancer _chenot herapy, but a wi de variety of cancers

FTELb%HFGﬂﬂEIQiJQXTE@NIevels of CK2 activity that
t
Fur Oﬁjea ﬁegﬁ'ésgnttlﬁgelﬁgg Q%Yoeéh%ﬁﬁca?fcoﬁlp ds glga?\ﬁfenxse?ul for

r nor ecreasi ng activity, rough use
examjslapds| proteindandse sphiblicers fiariteatiegedricee news g pdissrdesawwdimmune
({lnas i nactive nufants, ti.-sense nmethods, or snal
disordeks, ahd eihPRGSTeRRs and meiods ehusinge COFPRYSSi £ er at i on,
i ncreases the | evel of apoptosis in cancer cells, and
eradi cates the PC3 human prostate cancer cells from
BACKGMUN&OE@H&IMEMI@N ng C2 inhibitors such as

e %I , urmrl ns, TBB. la oI %qn %HI nazol .nes,
2 D04), o HoZgeoRtas A gogupies si et BrEeordigs agtipiges such as
cellulﬁtpﬂgl‘li%ﬁwtloh%ﬁg dH?Bi"erﬂiéﬁbh tIh%%) g(?rla:?&e §hi ealé:in%%'aﬁ ¥ate Of Ykacerbate immune

chenot herapeutic agent. emai n
systenh pathefogres, suthas eﬁﬂxgm&rwmlthe idrsiaades tand:mﬁlaamhamm gs vell as

neurotggtcg %@r@?&%ﬁy garV\éatherpt (e)?l Qo%rt oll élpgorl]iferation of

cells, is strongly associated with brcakdown in normal cellular signaling. Signaling often

involves catalyzed transfer of phosphoryl groups to and from serine, threonine, and tyrosine
residues on proteins as part of signal transduction, a step catalyzed by enzymes called protein
kinases. For this reason, efforts to treat cancer and other diseases have directed attention to

inhibition of protein kinases.
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SUMVARY OF THE | NVENTI ON [ 0007] One aspect of the
present invention provides a new class of protein
W Rwa®s6271 nhi bi t ors based upon macrocyclic PCT/US2007/020231
pyrazol o[ 1,5-a][1, 3,5]triazine and
py(ms?l (41%5) %%];ééﬁﬁhl%ﬂhé?ﬁﬁre&lﬂf%wﬁﬁﬁkm%t A SeRhtly Bhd¥bt been
t hem- pharmaceutical |y acceptabl e prodrugs,
cons@ﬁn@d' mmublmtlatggt ma@ppqre:hm;pmbmpy,ﬂmg a vadelvariety of cancers exhibit

cevarg g TR By 6 SRS e b i T o

FurthdiidRiesrehdif UKL R 6 ?Jttl@@hgi §§%:| dfSmlall @h518dul & ominant negative
col | ect|veI y referre to as "agents. [0008] The

| overexmva;smn efrkingdss onacty amatantso arphafmsawﬁtqu,aqr soehpuatsifeiingiBNAs,

decre%st iaré)%%atnﬁ%aggﬁ,t 1S§rtgia§\é§ tl%go 6%9551?03?%555? %gfl%er Cfl:l;s@ 6@(? eradicates the

PC3 hlias prédifte cieentdINGrond Biti¢r-RBAn PRAdTRERHAS Clinhibitors such as
conposi tions containing such ants are useful in

emoding e@tmafgwﬁBBdtrsaZdleiémg"é@OhMJ DRBragd lglu@rcrqtm, hopvgverewhtle useful for

uncont.r ol man ted
abors RGP REL Rl bty ATERAE CherRosmolt i SR
d{GU®8F €A ndddrréiaingd] tﬁé@ﬁﬁ‘é fof und ﬁﬁﬁﬁlﬁﬁmt CK2 activity for treating
neur odegenerative di sorders and cardi ovascul ar

patholggice aswesiatqdopitipphasphemaiation catgbyaed byrihaupratein kinageor
inhibit the activity of CK2 protein kinase. Thus, the
phar maceuti cal conpositions containing such agents are

SUMMEBSRVIOF THE ¢NVENTHDSeases nedi ated by ki nase
activity, such-as cancer. [0011] The invention rel ates

g7k (Gneraspess aptbamiescrfinyRation peovides,a nea elessiof arotein kinase
inhiblpor? gﬁslégﬁﬁmp Hl%r %@g ﬂr}’gc SL(%fl %Ct ‘IVBE Sa]gﬁg:gz bol Id é)%/%azo}({[l 5-a]pyrimidine

Ica e

compdithﬁl& Qﬁéthodio%@n%&ﬁ&hoﬁﬁ&ﬁ&dﬁﬁ&'dl @é}iélﬂa 91%3111 gsOpKa@mathlcally
NR \ N/ XkNDb R3 R2 wherein R1

1)
activegngtgholites, mmaﬂnapwlﬁylﬂy a%mgﬁable Seltshereph auch cormzounds prodrugs,

metabﬁ)e/l&e,r oa?ngfn?)lhééng ngm%tlcaﬁk Ex&é agle }% t%e?%)f are collectlvely referred

ups are |

to as "apédtonal | y subst i t ut ed aI kyl, aI kenyl , al kynyl aryI
het er oar yl ,. IS a group selected from
of008halT 1%‘(?8§Plil Plé? éedats$ feyrharraaqeeisal comBoAiRpPMPrising an

effectitl ec&ri%uﬂ of ax?agt@ne(witl? Rr%_l)roﬁq?@ pha[rﬁ%al]lca-ﬁg r a?ﬁ; %/agﬁers.

alsore ates ods ‘of treating pr
d{608a} e Thasiahe mventive agents and pharmaceutical compositions containing such

agents are useful in treating various diseases including but not limited to those associated with
uncontrolled or un-wanted cellular proliferation such as cancer, autoimmune diseases, viral
diseases, fungal diseases, neurodegenerative disorders and cardiovascular diseases.

- [0010] Preferred agents modulate and/or inhibit the activity of CK2 protein kinase.
Thus, the pharmaceutical compositions containing such agents are useful in treating diseases
mediated by'kinase activity, such as cancer.

[0011] The invention relates generally to compounds of Formula (1), as well as
prodrugs, pharmaceutically active metabolites, polymorphs, and pharmaceutically acceptable

salts thereof:



cancer, auto imune diseases, viral diseases, fungal
di seases, neurodegenerative disorders and
we20odioaneascul ar di seases, conpri sing adm ni st rBtT/082001/020231

effective amounts of an agent of the invention to a
subj ect in need of such treatnent.,[0013] The
invention further relates to EMS of nodul ating
and/or inhibiting the pro'/e\ia\‘iaklna activity of CK2
by adm ni stering a conmpoundyeTN§or (1) or a
phar maceutical |y accept g%gl/ﬂtﬁm h&r—maceutl cally
accept abl e prodrug, or accept abl e
salt of such conpound or et abol |R§e thereof DETAI LED
DESCRI PTI ON OF THE | NVENTI Q&{ [0014] Unl ess ot herw se
speci fied, technical terms ére take their usual
"@%@feﬂgs specifically those specified in the

awHi |l Dictionary of Scientific and Techni cal
Ten s alkyhatkegdl, bikonyl, 490 bbheterdatsyt!  refers to straight
or _branched h}/drocar bon chains containing from1l to 8

cBRuohydrosers alkyhialkenyl plkyndnaryl, on hetergagylny | * refer to
E ?I% Fﬁggﬁ;&sgaﬁ%%g spe&wf\llyr}ﬁ yé:e%Af)@ﬁHaﬁgrsgnslngﬁéé{PJﬂE%l Qﬁ(enyl, alkynyl,aryl,

ah&yfmkylg@mm may be optionally substltut ed wi th one
nore substituents selected from

céﬁ%lsl.S@tgrwg) wﬁe%ﬁsir%%r}a etlorfﬁlltyrssbstlt'a%ﬁlé;yl quaﬂ and @llyynypwhere n =

[9Q16] "Heteroaryl" refers to 5- and 6-nenbered

aromatic rings having one or nore heteroatons

sl iec®dr Nndependently fromN, 0, and S. -3 WO

2008/.036277 PCT/US2007/020231 [0017] .In preferred

et ndke dnysntiom also grlalps fogRetheds qféreatﬂg/g projifcaptireshsgases such as
cancef lziQﬁ)t hﬁ-ig%r%ﬁh o%éﬁaw git?seg%%;fgﬁ%g ld}’seﬁ'éé?st{eh{]dﬂl%gglepﬂ%@ﬁ sorders and
cardioxhdcylar Nisahdey) oyproingdidmihistatidnafieffepiveranhounes ofgn,agent of the

N-net hyl - N-(1-met hyl - pyrrolidinyl)-carbonyl)- phenyl,
inventin forp %’Qﬁgﬁb n&?éiucé‘rtrel‘@&?’ﬁyl N-al kyl ani noal kyl

g?ﬂg?% N‘hg‘?ﬁ\@x‘l*lo Lﬁ{ﬂ%}’{e?ﬂi:m%a%ds of?ﬁoduﬂlt gggﬁ@/gpglhg’cﬁtmg the -

e particularly use I'n certain
protein émnmaseiads/ityed (K Ry adninfRBeringraciomposnd yﬁFmgmha f®&ais

alkyl, . n =4, and/or, Xis 001 dlne X = .
phamicetically acegpiahfs saﬁsréanp%w W%&Fﬁ}&hﬂkp%gm fugrgF PRATRagquyically

accep@bfe saH D8 iy coﬁﬁyouﬁ&@me&boﬁ@&her&{d uencing the activity
of protein kinases. Mire particularly, the conpounds

are useful as anti-proliferation agents, thus

I Qi ot her di seases
pETAIEN BASGREFRICR AR gH nSPBRAIGN, on redi ot od by
PY6U18] N UsER 98 rwisf gl fieln R chiiva '%éﬂrﬁ/sqle?&t%ﬁé fhelFAXRA meanings,
prepared by synthetic schemes described bel ow.

specifitallgthase speasfea iochpbietasv-dfill Euctmanlasy ¢f Sciertidic aast Jiephracal Terms,
6th edsl] be prepared according to Schene 1: Schene |
th editi by nON (CH2) NCN (CH2) nCN NC-CH2)nCN N\ N 'r~L N
Nr§b15] N N1#¥1" fefers fo straight or branched hydrocarbon chains containing from 1 to 8

carbon atoms, while "alkylene" and "alkynyl" refer to the corresponding chains containing a
double- or triple bond, respectively. Alkyl, alkylene, and alkynyl groups may be optionally
substituted with one or more substituentsl selected from the group consisting of mercapto, nitro,
cyano, azido and halo.

[0016] "Heteroaryl" refers to 5- and 6-membered aromatic rings having one or more

heteroatoms selected independently from N, O, and S.
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HHONKSH HO ' NS (1) (2) (3) (4) / (CH2)nCN
(CH2)NCN (CH2)NCN r 1 r ""11 NNII} N CIAN S HNNS, /
woRsh3@77 R (7, O/ (5) (6) (CH2)n000C~ '10 PEITHRINTK0231
NH (CH2) n00OH (CH2)n" Nr 1 NH2 NN° NH= 1 NH N 1 N /
~ (00171 Nith plefdrddd dmbddients of e 1nveni‘NNﬁlﬂs aHNWeferablisubstltuted
~bR3" R R HNNNR (8 R R R R R (9) (10
aryl, marepr¢feapb) susytﬁmésahgnsdf Itsh?é he@bﬁrp@dj Has coynpounds) uf whigh R1 is N-

ayt-§e PR SRR A o LTS Beap gt Mt Ry Bcarbony

phenyll & iity 3érhp&ifnd M@ sthunkyer@mtthoMkme @m - AetHYEN- ethylammoethyl
cyclized to provide 4-substituted am no pyrazol es Sﬂ%z 4R3
C an

as in qoBMeBNMhds) (@9 Parﬁ@ﬂ@rll’ neeful e geréadn piefesred compounds ea
gKmPI%F%§ Carg?p% ?thlgcy%ﬁﬁgngg formthiourea

dt spon anemfsly cy-clize under basic

cmuilsr i Wﬁnﬁ&n@-"(@Q/#dB 6@ FReiHetsaséB)X M%Hpounds of Formula (I) are
Benzyl ation followed by chlorination of conpounds

useﬁllgfqr@ga@gkef o3 pefiengig tl@fmﬁwun @5prosgin mse(ssl)/lorewétle}ﬁaré})f dhe
compc%n%lg Breol( gﬁﬁ quﬁ%] ggo(l)l(rg%)alilg}@%e%lgeﬁmg ‘S/Pog%ﬁg rQé{rF%n rfblnatn}{er or other
dlsease§ asﬁs@ﬁ@'@d Wl th c(eﬁhla‘ﬂpfd‘hfé‘tﬁ?cﬁﬂn@dﬂafédZﬁ(i)rotbiﬂﬁ(mases

benzyl sul f anyl groups to the correspondi ng

b&MAP] s (ibe dpventivhagentsanay iherepered baswhetweﬁqh«;m@aﬂewﬂgﬁd below.

£ 0 ) d
e 4R BT AVl o RSB RBBIN o Schome 1
PCT/U82007/020231 [ 0022] Treatnent of el npounds ( 8)
%;]CL gas i nffEthanol é”“”é‘orrpou/ﬁgfTv ? whi ch
upd"‘n-' orrol |§ i, basi c d*@ itions orded’ compounds
(10) . Treatnent of conpounds”™~s{ 10) i ﬁ*ﬁm;?pﬂing
reagentss afforded the desired macrocyd?i c Tonpounds

(11) [0023] In a simlar manner, BYE [imdine-based (X

= CH) ﬁ*[?'ﬁ'ﬂmds of Fr_g'mfr‘a (I) swere prepared
ac- corti’ng to Sche Schere 2*'C+Q)n€N (CH2) nCN

( CH2) Q.GN%%nCN o ;hgud NR‘

(CHaInCN ; (cnz)nco?&:s {CHINCOOH crgnX
/,-1 NH, N‘ \S N/"j\ NH, q\ NH
: N 7 N
z - J\ ~R3 gt ‘NN #
)\ 'j\ Y HNJ\NJ\ ~ HNJ\\N'*N h
w4 W R Ry Ry R

&) ) (9) (10) (11

[0020] Synthesis of such compounds started from dicyano compounds (1). Treatment
with NaH followed by ethylformate gave intermediate 2-formyl-dinitrile derivatives, which on
treatment with hydrazine cyclized to provide 4-substituted amino pyrazoles (2). Compounds (2)
- were then treated with ethoxycarbonylisothiocyanate -to form thiourea intermediates that
spontaneously cy-clize under basic conditions to provide compounds (3).

[0021] Benzylation followed by chlorination of compounds (3) gives corresponding
compounds (4) and (5). The chloro group of compounds (5) was then replaced by a primary
amine under mild condition to provide (6). Treatment of compounds (6) with mCPBA oxidized
the benzylsulfanyl groups to the corresponding benzylsulfonyl ones (7). The activated
benzylsulfonyl group of com-pounds (7) was then displaced by phenyl diamines to form

compounds (8).



N- N "1 NNNNNHNH HO "OHC INC HN' |
-inmp- C HN'" "NI1 F (2) RR2 (12) (13) (14) (15)
WQQIHB/))%ZGDOVE (CH2)n COON. O (CH2)n--~ N NH, BCTMBIR20MH020231
/I NN/ NNNN/ O . I HN M NRI MN,"Nb R3 k ( Ra
Hh092] RTrERmBat d?%oﬁﬁ%oﬁﬂc@)(q With HA1%hs D@éhhnol gave compounds (9),
4-Substituted amino pyrazole (2) was first treated

whichyipon lwﬁr%vmmbgmwpn@éeps afforded eprepawpils €9).dlireatmegi efecompounds
0 el PS8k B LB b G5 2o

Di chI orination gave conpounds (13), after which am ne
dié&ﬁacements provi ded conpounds (14 and 15).
tre A a gimidas mpsna6 9 y(imsinebased K= GHs compermds ghBormula (1)

Wereﬁeaarleégcc 1t %?ghg%wanol gave compounds (16).

I'S gave conpounds (17) and
nagﬁgaypllza tion afforded final product (18). [0025]

Phar maceutically a i abl e sal d/ or sol yajes of (CHaInCN
conpoundis of they G:gzngnt mﬁ?oﬁpmy al be used. /¢ NH,
Sch sal ts—isacl whose—or & r omm—Por Fe— ‘N""N 2
hydjf othl oric, hyscbromic, sulflyic, phqs,plhom:,c, T NN
nitrjec, fumarl c, acetic, propioni c succi mi c, Ry Ry

al ycol ic, maleic,"tartaric, ci'tric, mal oni d:“’ and , (13)

nmet hanesul fonic aci ds. [0026] Certain conpounds may

i ncl ude. a c(ﬁ'l'z\ﬂﬁ%m"ecenter fi.o¢Potase each enanti omrn

as wel | aé\the rrespondl m’jwfacerfﬁte i's enconpa

in the prgse gntTom. [ Oz“i]é@wpresent i nver |l ﬁ
al so .i s Hdi t‘ to phar magé ormJIatlonsHN

i ncl ude the ifventive c:orrp(’.iundsRz regardl ess of t e Ry

i nt ended nod® of adm ni stration('n] 0028] Therapeutic (18)

dosages of conpounds of the present inventions can be .
r ¢03d] y 4- %Lélsumﬁﬂdrmnb pyragelad WWeﬁIIst kendedwitim chlpeocarbonyl-acetic

scid o e 8 v e el b RS B 257 e s o

base tb Béiﬂncﬁﬂuﬁds (IQD |D1léﬁfoh§a@d’lﬁ%av9 @6&98&1@@%53)%@&%1&?&&% -displacements
Reagents were purchased from comerci af supﬁl i ers such

provided camponeds (CAend ¢ a). Tamtpentyf epmpeunds £t Drwidy
reﬂuxg}gﬂigvﬁﬁt%glo%ed V%é)%tﬁ%ﬂ%dg (l‘lr65 I}Xelf(alp hly]:ilro(i}gstlsl gaae%g}n%ounds (17) and

©Oh gas i9 methanol and

macrocycliza-tion afforded final product (18).

[0025] Pharmaceutically acceptable salts and/or solvates of compounds of the present
invention may also be used. Such salts include those formed from, for example, hydrochloric,
hydrobromic, sulfuric, phosphoric, nitric, fumaric, acetic, propionic, succinic, glycolic, maleic,
tartaric, citric, malonic, and methanesulfonic acids.

[0026] Certain compounds may include a chiral center, in which case each enantiomer
as well as the corresponding racemate is encompassed in the present invention.

[0027] The present invention also is directed to pharmaceutical formulations that
include the inventive compounds, regardless of the intended mode of administration.

[0028] Therapeutic dosages of compounds of the present inventions can be readily

determined by methods well-known in the art.
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[0030] The reactions set forth bel ow were done
generally under a positive pressure of nitrogen or
WORMR/0812y7 ng t ube, at anbi ent tenperature. (unPE@EES2007/020231
ot herw se stated), in anhydrous solvents, and the
r e0029] i o tHel xakiplodRIeribed beew%ﬁlessrdrmwrseSﬂtaﬁed el} ptahs and
i ntroducti on of substrates and reagents via syring
percenfpgesragaly Weight. \Beeraeeréwawwwsemf@m lePm@erqial swppliers th as Aldrich

Chem@RECoT R AR afer SRS, TS SRR (@ buripation unless

othervadNindidQQQA2EVEL , 0.' N 1 t O NCS N1 BnBr NNN|[ 2.
NHZNH2/ Et OHVO H NH2 2. NHFAOH N N DIE A, NWP || HON SH-
HE00R0E \The (raactipns set fgrth l(e:k)w enxresioneigengyridy pradgr miRsitike pressure of

nitro gHNkrS\%EE Eﬁﬂ&lg bblg %%%&%@r%gs’g (ancl\al%sgl(jtﬁ:%xlyiaze"stt%%ggn aWdrous
solver{t%ﬂ HR0RGIIA ok TR URPENiNedNWiZh eBbet %pth‘lnf‘ﬂb@ldﬂ@%f substrates
N, NH2 HATU NN N NH NAN "N I HN N H - HN -

and regg KR SHNREE- [[hpireactipnstyvere assayed g RE.C EB}C L@ZIM§)0r NMR and

tennlf%*eé?s,&r;?%@wﬁ%%e&mﬂan OS2 BBRIRER TR LE (2) [0031]

To a solution of 1,5-dicyanopentane (1) (6.5 nL, 50

nmol )scRéls et hyl for mate . (20 cm_ 250 mol ) in dry CN
di et hyl ether (200 ni), ride (f 4 g.
mmLWCN ackeeetoo, 70, I 1act| an i Xy anﬁsur \vvas .r_éﬁll_uxeg

for four oqulNﬁlom,rgorcﬁon'i“tersp.a@at ure i ill t ePEUMENAL )\
rinseg, vvrth ether and dried. To a sol*tsnl*NoJ?ﬁHof above A
obt ai ned white soli d | n gb% et hanol / wat ey was added

(
hydr azi ne hydrochl 29 g. ‘Yol ). The e . NH2
reaction mxt was ad é@te /rﬁ 3 Whedih rﬁ/\/
concentﬂeaﬂeﬁ. Nand t d for 2—h; clolfed to
room t enper at g n‘dﬁufw’al 5 ' Hcﬁ\
was renoved under re ed pr sure the r
dried in vacdldm The residue w&s suspended in etahanol
and filtered. ‘&he filtrate was concentrat ed,
di ssol ved 4 ,(9 M OH/ CH2C @hachackst ered th mhﬂ a short NW
silica wgeb, rrn‘,c"gr"leﬁ_s_eﬁ-\j\vm thisggor . 1w N
o J\)\ B peSe owwun**@
H ' ;H A

@) o ' (10a) (11a)
EXAMPLE 1 |
5-(5-AMINO-1»H-PYRAZOL-4-YL)—PENTANENITRILE 2)
[0031] To a solution of 1,5-dicyanopentane (1) .(l6.5 mL, 50 mmol) and ethyl formate
(20 mL, 250 mm'ol)'in dry diethyl ether (200 mL), sodium hydride (60%, 4 g. 100 mmol) was
added. The re-action mixture was reﬂuxed for four h, cooled to room temperature filtered and
rinsed with ether and dried. To a solution of above obtained white solid in 80% ethanol/water
was added hydrazine hydrochloride (6.29 g. 61 mmol). The reaction mixture was adjusted to pH
3 with concentrated HCl and then refluxed for 2 h, cooled to room temperature and neutralized
with NaHCO3. Solvent was removed under reduced pressure and the residue was dried iﬁ
vacuum. The residue was suspended in ethanol and filtered. The filtrate was concentrated,
dissolved in 5% MeOH/CH2C12, filtered through a short silica gel column, rinsed with 5%
'MeOH/CH2C12 and concentrated to give 5-(5-amino-1 H-pyrazol-4-yl)-pentanenitrile 2 as a oil.

LCMS(API-ES) m/z: 164.2, 165.1 [M+H+]; 163.1 [M-H+].
-6-



McOH CH2A 2 and concentrated to give 5-(5-am no-1
H pyrazol -4-yl)-pentanenitrile 2 as a oil.
WO aNB0aRr* ES) mlz: 164.2, 165.1 [ MrH+]; 163. 1 Pe#/B83007/020231
-6 WD 2008/ 036277 PCT/ US2007/ 020231 EXAMPLE 2
5- (4- HYDROXY- 2- MERCAPTO PYRAZOLO [ 1, 5-A] [1, 3, 5]
TRI AZI N- 8- YL) - PENTANENI TRILE (3) [0032] To a solution
EXAMPLEoXpound (2) (4.6 g. 14 nmmol) in EtOAc (50 nl) was

S-S BROXF A M RE A YRR OISU 21 opridl et oy

PENTARENGFRILEN3Y xture was refluxed for 2 h, and cool ed
to roomtenperature. Ammoni um hydroxide (10 nlL) was

amal al@ qw@ltmaxftcpmnom&@m (466 gt 14 maplhin EtOde (50 mL) was added

ethox%ca{ 5 ?ts(lé[}?%yagate %fﬁ& T Elan'tlﬁ?lg ﬁg)%tn\ﬁlgcle 5 tg\ ég{}éﬂg at ambient
tempe@tﬁﬂeav;hd: fAstionBh&ure WH ireftked d6i Zih fdnddovlel o £FRAE RATperinge.
HCI, and extracted twice with Et OAc: The conbi ned

Ammemgariydraside dOmL)wspaseadded apd tietrprcsian prx@isstived SO oam temperature

0 entrtedto - (4+h
for 20&1é ?‘glg Fr) ac r)1/ P‘lal)éto eq\flis X raaf;t[::(_iL ,t\gl,cg]“{l% 12% ]Ha(gﬂﬁnji tkb - Jqueoys eixtractlons
were dombied Béxdlf&ﬂ vaith\dricentfddd HE 1 (add 2xBactéd Mice with EtOAc. The combined

LCMS(API -ES) nfz: 249.3, 249.9 [ MtH+]; 247.9 [M H-I-(]
organicyeAfypetE were dried with anhydrous Na2S04 and concentrated to give 5-(4- hydroxy-2-

e S A AR il 0.7

LCMS(@APIHES) Ain/af 2490312409 M-3)+; 24B9gM-B%].3 mmol ) in
N- et hyl pyrrolidinone (30 nlL) was degassed i n vacuum
for 5 mn. Benzyl bromde (2.28 nL, 19. 1 mmol) and
EXAlQh’ 54 4 nmL, 25 nmmol) were added and the reaction
ure was stirred at roomtenperature under vacuum

5- (Z-HENZYQSIIEFAISIYILW-EHYDMYEHHRAZOLM[HQS AGA\B; ST RIAZIN-8-YL)-
ressure and the residue was diluted with EtQAc. The

PENTANEMTIRILE(#H) on was washed with 1 M HO fol | owed by

SRS, & 930 71 93555, LD SR Mo o

mL) V\tzfsldbgﬁsaédaﬁh Vabu@dn o Kinit. Beagyl\beahidef(2 nexﬂaa,9 ehliesl) andiDIEA (4.4
and filtered to g
mL, 2§n{rgol|} W%,{l(giﬁﬂfagﬁ the. rgaqﬁyla\é@%gure was stirred at room temperature under

e Y3315 TR A S B ORI e
with Ei@(A.cOThé\/Hd'étdte sddBorDwhivhbhled witbAMPHEI fHllowed by brine. Organic extract
2- BENZYLSULFANYL- 4- CHLORO- PYRAZOLOL

was d{lq_ gvag]amqqgfq\]}lg Q@jt filggreds ARERIP‘WQM.@GQ %h%’[rg{)@]gﬁ was triturated in a
mlxtul%cgow ﬁg{ lﬁerxlaﬁé) Y'Eﬁi(}% A(( n m&j ﬁg‘i’“/’a; W 2)-be‘i%sulfanyl#-hydroxy—
pyrachihk:isfphlﬁflﬁsﬁ maymhék-gf)mcéamﬁé’ﬁtrﬂt]@)waa shhxa(fe(ﬁi gI‘IB%)sf [ux in

Lomfl 3T s 4 dpdab s sl VeB ) and washed

with saturated aqueous NaHCO3, dilute HCl, foll owed
by brine, dried over anhydrous Na2 SO4, -7 WO
EXAM®PLE £36277 PCT/ US2007/ 020231

5-(2-BENZYLSULFANYL-4-CHLORO-PYRAZOLOL [1,5-A][1,3,5]TRIAZIN-8-YL)-
PENTANENITRILE (5)

[0034] A solution of compound (4) (6.0 g, 17.7 mmol) and N,N-dimethylaniline (2.24
mL, 17.7 mmol) in phosphorus oxychloride (20 mL) was heated to reflux in a sealed tube for 1 h.
Solvent was removed and the residue was dissolved in EtOAc (200 mL) and washed with

saturated aqueous NaHCO3, dilute HCI, followed by brine, dried over anhydrous Na2 SO4,
-7 -



filtered and concentrated to give
5-(2-benzyl sul fanyl -4-chl oro-pyrazolo[1,5-a][1, 3,5]tri
W@200808291 ) - pentanenitrile (5), which was useRCT/US2007/020231
directly for the next step. LCVS(API-ES) mz: 357.8.
filtered28d @onctfftaed It Hé]s 2 LhEan 1-4-chloro-p azolo&S-a]{lﬁ,5]triazin-8-y1)-
5- (2- BENZYLSULF YLAM NO- PYRAZOLO 1, 5-
pentaygmtfile Cé)sifhltrlRWAzuwlmpyly fIENHm@ﬂBfERI LE (6A) [0035] A

Lom§Reladiin o5 T oA b0 (BORLAY (R0°R) “Wms st i7red

for 0.5 h at anbient tenperature. The m xture was then
diluted with Et QAc (200 nL), washed with saturated
EXAMRPUdosis NaHCO3 and brine and dried over anhydrous Na2

5-(2-%5@%@%&%@E%@5&Wglﬁﬁﬁ%YRAZOLO—1 5-

A 13)5]*1&29@[1\1853{1@ -PEN?I@ENWRID 6X))-pentanenitrile (6)
Il 5%|nitvvo st eps) Cl\/g IL->I-ES mz: 378: 379

[ mqas? A soping of c@mpound (5) and cyclopropylamme (1.2 g. 17.7 mmol) in

anhyd[r(lu(s§t q’ﬁf) gylv%t%dﬁo Pb_l 5@% ﬁé&lﬂ UL Fgll_\rhél'k‘};exgﬁ%ure was then

dlluteﬁ Q@ﬁﬁmo (S?.é)@ %E)t Wwashel fwittosanesed ag@adhs N3HO®3%ndHine and dried over
added nCPBA (5.5 g, 22

1) 00 i
anhydmml Na Rem@vas @é&lﬁlsgeweIMDwudgi M%bsty&w any¥lgt-clepropylamino-

oo RGLt SET el B A SRS M AR

LCMNGEDER) npenprs 3791 %SOl vent provi ded
5- (4-cycl opr opyl am no- 2- phenyl net hanesul f onyl -

pyrazolo [1,5-all 1,3,5]triazin-8-yl)-pentanenitrile

asolid (3.5 g, 85%. LCVB(API-ES) mz: 410.15.
EXAIY@F‘%‘S[NHHH 409.0 [M H+]. EXANPLE 7 5-

5- (4-¢QCIDMNQMENDQMF@NYL®@IQ?B¢E§UBWEMQZ@LO[I 5-
! | TRI AZI N- 8- YLI - PENTANENI TRI LE (8A)
Alll,i,@l‘TQﬂA xYL: BENTANENSLRELE(ZA) (0.41 9. 1 mol),
Zi@q%\f\ail%hrh:%ﬂuetg) dr{f%%%g*u(cg(%?ﬁ ’ﬂll_%zl% 1 r§1(11 )m UT—IZ%Q% F?‘OOOILL) was

addedanOPBAL (58 g@2 m@bl 774, Tiesicadtdnigitturaivag etﬁheﬂ fol 2 Nedrid@@Btered. The
and extracted with Et OAc. The acetate sol uti on was

filtratg pe WaghseawithsaterpiediNaHLO3 fqlloget, byrhsine gne dried ovsriankydrous
Ne2s e, Sy NP, AUGAEBRS R BRI in ot Fepmetapeons

pyrazdlpEEi,é}e[lIll 3 5$tht121ne83ylm-péntyhamﬂr1rr@‘]’a as deohidqB S a8b%).et hyl

es-t 2'“) 609%) . LCIVS( API - ES)
Lom§gR Epim: $5u8s. o1 O+ 56056 Fhoei

2008/ 036277 PCT/ USZOO?/ 020231 EXAI\/PLE 8

5-[ 2- ( 3- AM NO- PHENYLAM NO) - 4- CYCLOPROPYLAM NO- PYRAZOLO
EXAMPIFE 7A] [1, 3,5] TRI AZI N- 8- YL] PENTANO C ACI D METHYL

STER (9A) [0038] T | ut f d
5 2-(AN YO R BENY L AN R4 X Btk by AMNG PV RYZO o1t 5-

A][1,3,5]TRIAZIN-8-YLI-PENTANENITRILE (8A)
[0037] A mixture of compound (7a) (0.41 g. 1 mmol), and benzene-1,3-diamine (2.16

g. 20 mmol) in 50 mL of AcOH was heated at 70°C for 2 h. The mixture was then concentrated,
and the residue neutralized with NaHCO3 and extracted with EtOAc. The acetate solution was
then washed by citric acid (10%), followed by brine, dried over Na2 SO4 and concentrated to
give 3-[2-(3-amino-phenylamino)-8-(4-cyano-butyl)-pyrazolo{1,5-a][ 1,3,5]triazin-4-ylamino]-
benzoic acid ethyl es-ter (8) as a thick oil (0.22 g, 60%).

LCMS(API-ES) m/z: 362.2. 363.0 [M+H+]; 361.0 [M-H+].
-8-



bubbl ed through HO gas at 0 Cfor 5 mm The reaction
m xture was sealed and stirred at room tenperature
wo 0088827 A mi xture of ester and i nm ne was obPEi/msmN7/020231
whi ch when brought to reflux for 2 h to give the
EXAM®PIIF/8 ester exclusively. The m xture was then
concentrated and the residue was dissolved in EtOAc,

5-[2-(3retsHEY OnPHENBHAMIN Q) -#-SECLOPROPXEAMMNOR YRAZOLO[1,5-

A SRR AR Y- PERD SEPEC B SE PIYDESTRROAYY ;' °°

( ﬁms] nqopiwmo@mmempéum/@la wmogflmmmmwmﬁmff MeOH was
aj triazin-8- pentanoi c acid nethyl
bubblebWeeusdICheasat . Ceian mim S ARFIOES) i wagesled and ol at room

empeg s 20 et et YA bt iy svionghego rftux

for 2 l{ fb, @ive tNe rhéth, ésler ThIASIVENY. 8Fh\§|d1rxﬁiib|1€v%§\|€ﬂeﬁ cBhidatraftdAnd the residue
OOB@J To a solution cogﬁound (0.12 %, 0.3 mmol)
was dispolyed in EtQ¥AqiashedrivitioNgHEO3 fg ow@m}a@n% aé@rwmxmq was

dried, 'Egnce}ltml d gimg {gﬁﬁgéhoﬁrgﬂl%}é%ﬁh)\{lﬁé[{ﬁ@ﬁ{#b%% 5 ?)rto]prowde 5-[2-

R, concen re-nove reacti on

3- amiiﬂi—pﬁdn?l’alnm@ @dy@@ﬂrﬁﬂylhmlr@hbﬁazmé ] SHQE.I &B]jtriahﬁ‘l 8-§Hgiedtan01c acid
was collected by filtration, washed wth wate

methyd esteicdq (9- Mo @) o HEMFRATY-ED mafzy2952. 396.0 [M+H+]; 3040 [M-H-+].

[ 2- ( 3- ami no- phenyl ani no) - 4- cycl opr opyl am no- pyrazol o[ 1
,5-a][1,3,5] triazin-8-yl]-pentanoic acid (I Ga) (0.1
EXAMPI®Y9) . LCVS(API-ES) n z: 381 2 382.0 [ M+H+]; 380.0
M H+ . EXAMPLE 10 11 1 CYCLOPROPYL - PYRAZOLO
5-[2- (%fdyllkp FI[IF{N%}W m YLAMINO-PYRAZOLO[1,5-

AHI’%’%#WWE i on 0 con‘poﬁﬁ a) D(EgAlsg,O\lg- (Zélﬁznﬂ)

a[ﬁD3|9|ATUIo(aOsolliho@ cothpdundrfla) (0.1g, 308 Binkal) NV L dﬂMeC\)HSmd 0.5mL
tirred at. roomtenperature for 30 mn. (11.14)3,5

of HZQCW @ﬂ?@b&?p}bgﬂpﬂ%l lotpmpl)5Tg? rqactiorgmexture was refluxed for 1 h,
concellttrét}e@@ Ao M% (?Le{ft?lmg Ml Q§’ &ﬂ&s&é{)@'pﬁ'@ with HCI and the

cycl ot etradeca- - was O tal

solid wie@dlcated be fﬂ%l?atiﬁL@aéI&dGﬁtlgwaﬁﬁ%ld dhéil/EE(w/h@huxES)veﬂPzOS to give 5-
Lna man

12-C-Spfer ey M PSR iHresaplal) D) 3. gt -pentanoic
ccid (19109 6,504 U 8%2%5857”‘%' PCT/ US2007/ 020231 0 NH N
LCMNARINES) nNzNF81. NB821 [NI-HN-INBSONOVM-HHN"' ' N~L' N\ /
IN--N"N\ / H(11b) (ttc) 611N (11d) 0 O

EXAMPLE 10
(1l,14)3,5-N-{CYCLOPROPYL-PYRAZOLO[1,5-A][1,3,5]TRIAZIN-4-YL-AMINO}-
(2N,4N)-PHENYL-1,5-DIAZA-CYCLOTETRADECA-8-ONE (11A)

[0040] A solution of compound (10a) (0.1 g, 0.25 mmol) and HATU (0.12 g. 0.3 mmol)
in 5% DIEA/NMP (1 mL) was stirred at room temperature for 30 min. (11.14)3,5 N-
{cyclopropyl-pyrazolo[1,5-a}{1,3,5]triazin-4-yl-amino }-(2N,4N)-phenyl-1,5-diaza-
cyclotetradeca-8-one (11a) was obtained by preparative RP-HPLC (0.05 g, 55%)
LCMS(API-ES) m/z: 363.1, 364.0 [M+H+]; 362.0 [M-H+]. |

[0041] In a manner similar to that recited in Examples 1-10, compounds having the

following formulas were synthesized and purified.

-9.



NNHN 1 NH ~NNN_ HNN-N\ / HN --NN\ / HI |
p~~ | o~ (ttq (tta) O EXAWPLE 11 (11,14)3,5
WORGBHB2NVETHYL- N- ( 1- METHYL- PYRROLI DI N- 3- YL) - CARBONY10p7/#20231
HEN- 3- YL] - PYRAZOL] 1, 5- A]
[1, 3, 5] TRI AZI N- 4- YL- AM NGO} - ( 2N, 4N) - PHENYL- 1, 5- DI AZA-
CYCLOTETRADECA- 8- ONE (11G) Schene 4 0 C02CH3 CO02H NH
NaO—|N1N/02Na 1§ HATU ,°NI\/PN‘N~/NN

, H[}ﬂ‘%\N\NQ L HYW NN N-"“HATU NVP H HN N
HH I OW @ NQlOb) (11g) (9b)
1, 3- ;”%if%’ no- pgen yla no) 18- (éﬂ hoxycar bonyl - buty
|)-pyrazolo[ 1,5 &][.J, 3,5 erag1n4yIamno] benzoi c
acid mathyl ester (9b) was obtai ned in a sinilar

i n4{Ex- anpl e 8. LCMB( API - ES)

manner t rec
mz: 4 .5 gt')l[ §SO[MH+] EXAMPLE 12
IHN-

~ -

b
t

- 3-[2- Q&M PHENYL,&MJ\ (4- CARBOXY- BUTYL) - PYRAZOL
O [1, 5 A [ L, 3, 5] TR AZIN“4- YLAM NQ| - BENZOI C ACI D (10
B) [0Q4R]_To a sol Q, of ,gonmpound (9 b) (1.5 g, 3.06
nmol ) |n“’Y) m. of MO and 5 nlL of H20 was added NaCH

(400 ng. 10 mmol ). The reaction m xture was refl uxed
for 1 h, and concentrated. Concentrated HO was added

ify the solution. The solid was collected -10
E%% b 036277 PCT/ US2007/ 020231

(11,14)3,5 N-{[{N-METHYL-N-(1-METHYL-PYRROLIDIN-3- YL) CARBONYL}-PHEN-
3-YL]-PYRAZOLO[1,5-A][1,3,5]TRIAZIN—4-YL-AMINO}-(2N,4N)-PHENYL-1,S-DIAZA-
CYCLOTETRADECA-8-ONE (1 IG)

Scheme 4

COzH

CO,CH, .
NH, /Ff/\/ NHp ‘NN
NaOH N, 1. HATU, DIEA, NMP I )
. . NTN
g LA SN
PN HN” NN
HNT NN N
- H
OH
O .

H
2 _N_« -HATU.NMP H
Q o
OCH, Np
N\

pd
<
—
o

4
4t

N
~
v 0 .
(9b) * (100) | | (119)
1,3-[2-(3-Amino-phenylamino)-8-(4-methoxycarbonyl-butyl)-pyrazolo[1,5-
a][1,3,5]triazin-4-ylamino]-benzoic acid methyl ester (9b) was obtained in a similar manner to
that recited in Ex-ample 8.

LCMS(API-ES) m/z: 489.5. 490.1 [M+H+]; 488.0 [M-H+].

EXAMPLE 12 |
3-[2-(3-AMINO-PHENYLAMINO)-8-(4-CARBOXY-BUTYL)-PYRAZOLO([1,5-
A][1,3,5] TRIAZIN-4-YLAMINO]-BENZOIC ACID (10 B)

[0042] To a solution of compound (9 b) (1.5 g, 3.06 mmol) in 50 mL of MeOH and 5
mL of H20 was added NaOH (400 mg. 10 mmol). The reaction mixture was refluxed for 1 h,

and concentrated. Concentrated HCI was added to.acidify the solution. The solid was collected

-10 -



by filtration, washed wth water, and dried in vacuum
over P205 to give 1, 3-[2-(3-am no-

w@b@sysani no) - 8- (4- met hoxycar bonyl - but yl ) - pyr ae@i/02007/020231
1,5-a] [ 1,3,5]triazin-4-ylamno]-benzoic acid nethyl

by filtefiod! whshdd)withlwates] and dfied inLaMrirARBleB®0MoZdive 1,3-[2-(3-amino-
461.4.462.0 [ M+H+]; 460.1 [MH+]. EXAMPLE 13 _
pheny{amingk§€4-methoxycarbonyl-butyl)-pyrazolo[1,5-a][1,3,5]triazin-4-ylamino]-benzoic

acid %ﬁe”&@’ﬁ@%}%&ﬂ IH\S(LA]PYRROLI DI N 3- YL) - CARBONYL} - P

LCM% %Tﬁlz%ﬂ\u A6 10-[MAENCE, A6@ N WN+PHENYL- 1, 5- DI AZA-
CLOT TRADECA- 8-ONE (11 G [0043] To a m xture of

compound (10b) (300 ng, 0.6 mMmol), DIEA (0.45 nL) in
EXAI&?'LE{% of NMP was added HATU (410 ng, 1.08 nmol). The
Feaction mxture was sonicated for 5 mn, and all owed

(11,1939, ssquN-METHYi N- (atMmanLqrmRRGMIHN-s-YL) CARBONYL} -PHEN-

th 1-neth pyrroI|d|n3 amne (0.117
-YLbPERz%ﬂSL%é i ANINOT At AN HRAEN ¥bel 5-DIAZA-
CYC]D@TEOIEW.% N?(rﬁg’é}c“ on m xture was stirred at
0)

room tenperat ure 5 h. The crude product was
PU048] ed ohymixnire pAEahbyedRPOIRBOD tig, Yloghiol), DIEA (0.45 mL) in 60

mL oél}lg]éﬂ))l,\#?s? aq%g@&i{@h@ Eﬁefog%l)lg,allz\l-@é glyln[rg?;lljfée aqarcrlgrll Im?)l(tlrlreswglsl s)om%gted for 5
: I
min, e BUhLE LAY i Dk BN VORI i sy -5
aminel(CNB( AL -0EZBmnia] ¥ wadafie, folld@e@ by hitditipnal BRETU (22\& rhlg] 0.6 mmol). The
[0044] In a manner simlar to that reC|ted in

reactigrympgBicpsekigiep pesontismpsiats fordls hglha gadg @pfiwﬁ\wg purified by

sl g NSRG53 S A0 RSP Py R -t -

phen- 3 yl N))hdhtd}b (1216' a][\l\/B [Sl]tNhtltharﬁmM (IN 4N)ji‘1&enyl FSNldﬂNNNcPotetradeca-S-
one (lﬂig)-(zdydng W(%) &W&S(WI mmwsw 3 |\§4%2 [IM‘(IZ[ﬂ 5?&113\4 {‘Iﬂ
N mg %&Iﬁl?%alngﬁfsugilgﬁ tg)ljtli}\iﬁ Fcifda Bt hel}‘oregb\pﬂg CMHCL\J c‘banunds having

the following formulas were synthesized and purified.

-11 -



N' HNNON\ I NH\ - | HN-NKN\ | HNi~N N | HN N N\
I NOi I / byop\ O byobyo NIN"INI/"N~-gN I

w0 aNg/086277 ON-, ~N. (11 M (11 n) O (110) 0 (11lrE®/UsbayH20231
HNHNf NHINNHN® NN\ I HWINN\ I H/ b'fo\

I OH (11r) (11s) -12 WD 2008/ 036277
PCT/ US 020231 MPLE 14 (11914)3,5 o 0

N-{[¢%- DI mgNC%I&RRCL | OARWPHEN—E-\’M
NH N NH

PYFQINI\AU{)%?4 s @0} »(Né*N N@PHENMN@I A‘z#ﬁjq\g‘@

CY ETRADECAKE B- ONE (18 CN CN CN Ja O'™NHS 1.
POCI 3/ N E OCEt N NH2 EA N

EI OH (50 C (2a) OH O C~%42a) (13am.C02Me CNW H2

CNH2 NHz 1. HNL ¥ N 2. NN/ 4 NWP, 160C ' \

N~ ENNH O H (Hijp, , 1 TOEt |(10AI §Y O 6“0(11')
(o]

(15a) H'}'%a) . N ;
MNH y Tf/\/\m-c y /I_f/\/lk"“ e N_N\ . NH
: H:;LNPNO )N\N‘ N [N IJ\J\O HN N|'g—©
@Y H @\( @\( ° 0
0 @Y

) N N
HN /" (._2

Y\N\ N NN ~N-
(11m) (n) (110) \
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(14a) CO2ZHO NI NHN. NH N NNaOH NiN P I 1. HATQ
DIEA. NW I | MOH reflux HNHHHHNH\ 2.6 HATU.
wolRms@é2ly | p by (18a) (17a) EXAMPLE 15 PCT/US2007/020231
5- (5, 7- DI HYDROXY- PYRAZOLJ 1, 5- AJPYRI M DI N- 3- YL) - PENTAN
EXAlﬁI}iILERM_E (12 A) [00451 To a solution of.5-(5-am no-1
H pyrazol -4-yl)-pentanenitrile (2a) (1 g, 6.09 mol)
(11,14)3,529-{ (8- IV ET HACL ANHNOHPIRROMDINE-1-CARBONYL)-PHEN-3-YL]-

P 7S SRR Sy B SR s praz
CYCROTHEYRADEBANI6-ORE d8Ay0! ). The reaction mixture

was allowed to stir at roomtenperature for 2 h. The
- reaction mxtyre was diluted with Et OAc, washed gy

10% aquequs—HCl ,0 sat urated NaF Mand br| ne, d - NHy .
over ydr OUg,)‘I\IaE\oSSA ane/’concgilbadaed. 0461 A OBO'Et
i of, abimye TestdueN A MO (10 ) Nartin TEA
m) - was refluxed for 2 h,g/dncentrat ed a@d@hﬁd | fon.soc
vacuum2elo gi ve (13a)
3-

5- (5, 7-di hydr Xy-pyr zol o[l(zoa)a] pyrl m di n- COMe

yl ) - pent an rile 5), which used WI t hout ‘
, urificatfin”in th ext s,nzep 45 Mep, N\ e
ES) M 722332 283N [ MiLH] ; 22-'3I1M96H.EeMr HH] W @
-13 V\D,Q(%QS/ 036277 PCT/ US20 7/I021 EXAMPLE 16 HN’\/LN
5- (5,%- D CHLORO- PYRAZOLQ[ H¥ 5=ATYRIM DI N- 3- YL) - PE E H
NI TR (13A) [0047] A nPxjure of compound (12a) OMe
(1. 56~00 85‘74 mol ) and NxD¢ 'Oﬁ\ethyl aniline (854 I X

6. 74 i n phosphorus oxyohl of fle (25 nL) was (16a)
heat ed& 2 reflux in a s%gl ed tub(e or 4 h and trgen
t

concen ed. The re e was dissolved in
nm.) and washed sat«ur ated aq NaHCGOB, #t§% HC ,mﬁnd
bri ne ang dried Y drous Na2 S04. R'ér | t he

sol vent=pr ovi dedj\)\ 1. HATU; DIEA NMP MN
5- (5, MeoHi®¥| or dYpyr adol o[ 1, Sza}]pwmnmnjl ne -yl ) #pent ane
nitrile (13a). .24 g, 69% Y| CVB(API - ngz
269.1, 269.0. %L °‘[’I\/H-H+] EXA| LE 17 3-
[ 5- CHLORO 3- (4- CYV. BUTYL) - PYRAZOL O [ 1, &M (Sa)
PYRI M DI N- 7- YLAI 19@ - BENzZO C ACI D ETHYL ER ( 14A)
[0048] To a solution of conpound (13a) (1.24 BT 4.62
mmol) in 10 nL of ethanol was added et hyl

EXAMP&IJE’ Iﬁ)benzoate (764 rrg 4 62 Mol ). The reaction

re was he

xt u ed
5-(5, 7-DIHYDROXY PYRAZOLO[I 5 A]PYRIMIDIN -3-YL)-PENTANENITRILE (12 A)
[0045] To a solution of 5-(5-amino-1 H-pyrazol-4-y1)-pentanemtnle (2a) (1 g, 6.09
mmol) in 20 mL of EtOAc was added ethyl 3-chloro-3-oxopropionate (2.34 niL, 18.27 mmol)

dropwise with stirring in a ice-water bath, followed by TEA (3.08 mL, 30.45 fnndol). The

reaction mixture was allowed to stir at room temperature for 2 h. The reaction mixture was
diluted with EtOAc washed by 10% aqueous HCl, saturated NaHCO3 and brine, dried over
anhydrous Na2 SO4 and concentrated.
[0046] A solution of above residue in MeOH (10 mL) and TEA (2 mL)-was refluxed
for 2 h, concentrated and dried in vacuum to give 5-(5,7-dihydroxy—pyrazolol[f,5-a]pyrimidin-3-
| yl)-pentanenitrile (15), which was used without further purification in the next step (1.56 g).
LCMS(API-ES) m/z: 232.2. 233.0 [M+H+]; 231.0 [M-H+]. -

-13-



for 2 h and then cooled to roomtenperature. Sol vent
was renoved and the residue was dissolved in EtOAc
w@ 2@snie7and washed with saturated aq NaHCO3, ROR@HGN7/020231
and brine and dried over anhydrous Na2 S04. Renoval
EXAMPIH €6 sol vent provi ded a residue that was purified by
flash colum with use of Et QAc/ hexane (25%to 50% to

5-(5, 7yDI;q3HL§lIE@ R¥RAZOBO[LS-A RNSINTADIN3-YL)-PENTANENITRILE (134)

PYGe@P & it B¥OhFb AL 15Ny & Bl RRRH AN Jmettytanitine

854 9@7$mrﬁ81 hotPkbr de395m) wad
( %XAI\/PLE 1glrpp Pbrils bfehitolride 399mY)) wa Bedled M rofthx in a sealed tube for

4 h anfighgraconppmate-ERy rosmur@yas issalvey INSORTR0)mIPvaRaZGstied with

AL N BA B B AR B T o

solveﬂﬂﬁ%%d@f&(b%@ﬂkﬁn%y&z@lo@ﬁﬁfh@p)&ﬁﬂldlﬂmﬁyl)%eﬁ&ﬁeMEXl3a')1 (1.24 g,
NVP was heated at 160C overnight. The reaction

69%). nLQMf?(éPJV%S) el % 260 On2 B M +H3d ni) and washed

W th saturated ag NaHCO3 and brine and dried over
anhydrous Na2 S04. HPLC purification provided
EXAMPILE (8- am no- phenyl anm no) - 3- (4- cyano-

3 15-QILHRO R E TN O G EV LydTA ZOL£ais- A R R bﬁ%%s){LAMINO]-

BENZYG A ETH PRI 40051 SpLE 1073

[ $0043} AVoNGORHINIE AN B4y (VZBHOXZARRBOIY YA 1 Bkﬂm;ﬁ ethanol was
PYRAZOL( 1, 5- A| PYRIM DI N- 7- YLAM NQ - BENZO. C ACI D o
addedpthyilidranpigeenzogts 644 perh6d mmall J4R rercten Mxtere Was heated at 50 °C

fqr 2 }g%‘gﬁﬂe dg?-%%é ?9 rogglt t%xélxggr]gtuge 30‘1%9 .?.%Henﬁ)v% ci th'XPrQigue"\%s dissolved

gas e reac
in EtOMes(59enl pshdawakhsd iwithedtuedted SpNuHCO3P €0%tHICIe athdbride dnd dried over
concentrated, and the residue dissolved in EtOA

anhydyensia? S04 R arevele the splvers provideia wsidueihghmag | Pty flash
colummvc'ltlg{iéeed} Et??@ﬁ‘%g_ 1e? ‘9’ tB%OW y{%ﬁhg’ Ifg ?l}l()?b ol -@?a:to butyl)-

phenylam no oxycar pyTt

pyrazdlof, ﬂ]amyhmrdldl-hylﬁnyﬂl(ﬂmeﬁﬁdle bﬁﬂkthy(l: esiel (d 4a)ei0hy 150891 er
16a) 102 1 mz: 488.5, 489.1

API
LCM%( n;g(g73 '?,@Qﬁp] 40 %%9 398.0 [M-H+].
3-[5- (3 AM NO- PHENYLAM NO) 3- (4- CARBOXY- BUTYL) - PYRAZOL
O[1,5- AIPYRIM DI N-7- YLAM NQ - BENZO C ACI D (17A)
EXAMPOEL]8 To a solution of conmpound (16a) (102.1

- 5-GrAMEN SRR A 1 LA N B RN B KT iﬁsf or

A]PYi{IMIIﬁNd%ﬂ?MNU ﬂil@ﬁzdl'ﬂ—gcytzfmf Etlt o f{FfA)

-am no- phenyl am no OoXYy-
pi/OﬁdeI @ thp8uie]of gompoaiidil1%a)(0a3i g1d]6- therwl)aind baniane{1]3#dijamine (69

mg, O%?g m‘}?tgl) i%ws\l’asrﬁeﬁeddé? ?663 °C éVGG%nléit[ Mie'_':- aé:ticflnSI?lix(t)ure was
diluted with EtOAc (50 mL) and washed with saturated aq NaHCO3 and brine and dried over
anhydrous Na2 SO4. HPLC purification provided 3-[5-(3-amino-phenylamino)-3-(4-cyano-
butyl)-pyrazo.lo[l,S-a] pyrimidin-7-ylamino]-benzoic acid ethyl ester (15a) (0.37 g. 50%).
LCMS(API-ES) m/z: 469.5, 470.1 [M+H+]; 468.0 [M-H+].
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(11, 14) 3, 5N-{
[ (3- DI METHYLAM NO- PYRROLI DI NE- 1- CARBONYL) - PHEN- 3- YL] -
WOYRAASLO [ 1, 5- A PCT/US2007/020231
PYRI M DI N- 2, 4- YL- DI AM NG} - ( 2N, 4N) - PHENYL- 1, 5- DI AZA-
EXAMPEFOIETRADECAN- 6- ONE (18A) [0052] To a m xture of
conpound (17 a) (35 ng, 0.075 mmol ), D1EA (50 L) in 1
3-[5-(3HAMBNONRHERRE L AYHNO HA T MEDHQXY CARBONYI)-BUMEL)-

PYR/%%BZ@E&-W%?@I%@ﬁ?%ﬁ@@@@?ﬂ%?i&%qﬁ%f‘bh@“ﬁgm
@a6A)di net hyl - pyrrolidin-3-yl-am ne 15 L. 0.1 mmol) was

added, followed by additional HATU (5 . 12 mol
THO50% 2 ditrengh afokitignef wampeund (162) (8t24rm rﬁm@wbenét ef MeOH

was bl(I@)f C?Ijl%é ggs f 'ReALR 5 ME ﬁle'rlefclﬁgn mlx{ufré Gl :';e?i tdRhd s{lrreéj at room

tempeNIt{u[e(ﬁr dh[edreyhiedied) an@iHe rediel dissolvedan BeDXE ) withedwithWNaHCO3,
razol o[ 1, 5- aJ pyrimdin- 2,4-yl-di am no

brine 911({ Alen @rgpme qylract wgs dried £onsesiated e Buierd-E-Gramines a)

phenyfwlpgf% (o n R eI, o 53018t 1 S 3R Aigh A T fard ] Enzoic acid

methy&emll(aﬁamogqrmg)t he follow ng compound. O NH N ~N N
N~ INf HN~ H(18b) was synthesized and purifi ed.

LCMSOMNALS my'z: 45825, FRGTHMY Bkt ASTEO [IM-HEBI- TI ON ASSAY: [ 0053]

CK2 protein kinase activity was neasured through use
of a spectrophotonetric PK/ LDH coupled assay to
EXAMmgmoATP turnover. Full Length Hi s-tagged Human CK2

cl oned, expressed, and ﬁgrifi ed froman E. coli

3-[5- (éx’gMé%JQ BHENYXLAMINO):3(&GARBOXNRUEYR)-PYRAFOLOI1,S5-

cri pt Corporation,
Alpygﬂg@gjtigv\z)ﬁ*@i%}ﬁgz typi CPP((F@E enzymati c assay
' c{lmsa] nq@ arsZﬂhtthdTuﬁﬂ;@oﬁﬂﬁZ(wimoMl PER0. 208 mmbhtiA sl of MeOH

100 M NaCl, 10 mM MgC 2, 200
was aMegleM NgOHi\Qp #1 ,%L dbiﬁ?’o@fq%)n &he repctign mgﬁ@@mﬁgée@;xed for 1 h, and

g R T

pyrazo¥ef 165-alps/pietidiad? -y amitd) YehdOacid d 1 20 ¢&®migh ach| eve
various concentrations at a constant DMSO proportion

LCMYAPS-E9erpg: 400 urfél- RREGHY 459 REVaHAI i on of ATP 1o

initiate the phosphoryl ation reaction, CK2 enzyne was
pre-incubated with inhibitors and ot her assay
EXAM®PIO2ENts for 5 min. Progress of the reacti on was

continuously monitored by the chan in_WV/ Vi
(1114838 HeHDIME THY S ANINREYRROLIMNE 1/ ABBONYLAFHEN-3-YL)-
PYRAZ0E 611528 PV REVIIBPREAYT2DE RVING}-(2N,4N)-PHENYL-1,5-DIAZA-
CYCLOTETRADECAN-6-ONE (18A)
[0052] To a mixture of compound (17 a) (35 mg, 0.075 mmol), DIEA (50 uL) in 1 mL
of NMP was added HATU (50 mg, 0.12 mmol). The reaction mixture was sonicated for 2 min,

and allowed to stand for 0.5 h at room temperature After which, dimethyl-pyrrolidin-3-yl-amine
(15 pL. 0.1 mmol) was added, followed by additional HATU (5 mg. 0.12 mmol). The reaction
mixture was stirred at room temperature for 0.5 h. Preparative RP-HPLC purification provided
(11,14)3,5 N-{[(3-dimethylamino-pyrrolidine-1-carbonyl)-phen-3-yl]pyrazolo[ 1,5-a]pyrimidin-
2,4-yl-diamino}-(2N,4N)-phenyl-1,5-diaza-cyclotetradecan-6-one (18a) (15 mg).
LCMS(API-ES) m/z: 538.6, 539.2 [M+H+]; 537.0 [M-H+].
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Ki values were fitted with the assunption of
conpetitive inhibition and use of a Kmvalue of 10 M

w0 pooBlss2case of very potent binding, tight-binPCTYS2007/020231
nmet hods were enployed to determne Ki. The results
afea Ei%ﬁ%?r%néﬁth@é}@ll&ﬁl }_é_Fofh?Gux?d. EXAMPLE 23 | NHI BI TI ON
OF CELL GROWH [ 0054] 6 and PC-3 cells were
cultured atg37C wit h 5% C02 and in 10% fetal bovine
serum wi th Coy's 5A nodified nmediumand F-12 K
medjp4t espretively. Cells were plated on 96 well

pl &tes at _aldensity of 2,000-4,000/well in the volune
of oy L um After overnight incubation, 50 L
note contai ni ng various anount of CK2

i NN bidsears were added into each well to give final

i nhi bitor concentrations ranging fromO0.01 to 20 gMin
was syrithestiedend pugfitd.oxi de. The control wells contained 1%

di met hyl sul foxide only in their nedium -16 WO

2008/ 036277 PCT/ US2007/ 020231 After further
EXAMPSgb2s i on of three to five days to allow cells grow

before the control cells reach confluence, 15 L/ well
CK2 RROTEIN) KANASE IrPﬂ/IHLI)TImYAS§éd@d and i ncubated for 4

was, r eno

~h : b ed d :
1 ool o oA G os RREAE 4Ry WIS iR b SRR RY £ Spe2RSphotometic
PK/leHrB%h@éh 2bHal; 9 detct(APO tuenovet. | Bullang g RS UL S dHuRADCK 2 was

rim The abSorption data were fit i'nto equation and
cloned; gkprgssedeandt mmﬁe@é@nwam Beeoli ¢npoesgion gssernf Thegeppide getstrate for CK2

phosp i EBor R U5 ROERIHD (oS PLtypptetmy oo RiamaT A opica

CK2 éh@ afid a@hy Bhtaifed S20 HOI MASAHITRYNDOM Peplidesuibatat® S0 mM Tris-
and Is the absorption at zero conpound

HCI p&)&@ekﬁorraM NaClL TRV Cl2s 260 sM EEESA@JéanrQ -Matsiaptethanol, 1 mM

phospﬁeﬁq?f Hyﬁrl%z?tleel SWWT{]@ é,%/a Eﬁ%lﬁﬁ:@ }é é§4)r %gc{ o DMSO and

50 pM 8TP. I{EIBIRR BhpbERER Were cidpetded id l@O‘?@BMSU\&nd #d8éd o dchieve various

(11, 14) 3, 5N— clopropyl Ila
concepiyations abf ¢orLa P&\&O BYenortzern of- 45%|by vofume. Lrioz o thagilgigon of ATP

to initfaté % %hg'é\;l)hbpngtnag reac]tfon, Cﬁb X me was pre-incubated with inhibitors and other
assay components for 5 min. Progress of the reaction was continuously monitored by the change
in UV/Vis absorbance at 340 nm. Reaction rates were plotted versus inhibitor concentration and
Ki values were fitted with the assumption of competitive inhibition and use of a Km value of 10
uM. In the case of very potent binding, tight-binding methods were employed to determine Ki.

The results are recorded in Tables 1 and 2.

EXAMPLE 23
INHIBITION OF CELL GROWTH

[0054] HCT-116 and PC-3 cells were cultured at 37°C with 5% CO2 and in 10% fetal
bovine serum with McCoy’s 5A modified medium and F-12 K medium respectively. Cells were
plated on 96 well plates at a density of 2,000-4,000/well in the volume of 100 pL. medium. After
overnight incubation, 50 pL more medium containing various amount of CK2 inhibitors were
added into each well to give final inhibitor concentrations ranging from 0.01 to 20 uM in 1%
dimethylsulfoxide. The control wells contained 1% dimethylsulfoxide only in their medium.
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cycl otetradeca-8-one (11, 14) 3, 5N
{iso-propyl-pyrazolo[ 1,5- | Ib

W@D2(o8/0325] tri azi n-4-yl -am no}- (2N, 4N) henyl - 1, PCT/US2007/020231
5-di aza-cycl ot etradeca- 8-one (11, 14)3, 5N

After flHIRF RRYbat F2Retd fivle days té fllow cells grow before the control cells reach
alj[1, 3, S;trl azi n-4-yl -amno}- (2N, 4

conflushes ;}$ ML [veeliMd Aaeagant 61 @glmld)ewere 8dd¢deand(1nqubm)13'9m After the

1ncub%tpc%1 gjj tnlj?cﬁl 7 Q’yr allrér?llc)\é%ﬂ he( Wlxﬁ)e[lerg@d forg?zgllsolublhzed with

dlmemﬁmkmdldé(m() @mvémcdnatn@éag@e@ ﬁﬁﬁéﬁhﬁﬂ eThelabdorpid dabiwekd Bt into
- et hoxy hené) I'le razol of 1[1,3,5]triazin-4-yl -

-equatieQ and ealcudgted ot I85) va{t@NtMQgg}pmem)f: the]prggr@,ma&deldaGraph (Synergy

Softwg%/ ﬁ 'ﬁi);ﬁtflit 1%%%@,1?%1%8%%% Séﬁ gi—gf F/?E}(% I%SOP X is the compound

- concentration] hiid & %Bcl&réﬂrrdadﬁ‘s&?}lor( 2N 46MM, and b is the absorption at zero
henyl -1, 5-di aza- cycl ot et radeca- 8-one (11, 14) 3, 5N

compmmd(@ncqntl[atren hyhe¢ msnlls arer¢oprdedrin deblgs hagd 2<0. 1 <1 <1
o car pbon hen
y;[‘éb!ﬁa%n 14gine- F’leé% Pi”u“ﬁ?%’n-myl _ -17 WD 2008/ 036277

PCT/ US2007/ 020231 1 C50 1 C50 Conpagind Nanme K1(.tM HCT
116 PCG-3 (pM cells (M aningyyA

- (2N, 4N) - phenyl -1, 5-di aza- cl ot et adeca 8- one

(11, 14) 3, 5N- {3-(4- rrethylph' @z -
yl car bonyl') phenyl - pyrazol o ;Lﬂ@ Il\h_ﬂﬁ) 1<l <1 a] [
1,3,5 ]triazin-4-yl-am nd®™ N 2N phenyl - 1

5-di aza-cycl ot etradeca- 8- (‘T?l 14) 3, 5N-{[3

(di met hyl am no) pyrrolidin- I
yI]carbonyI}phenyI-pyrazolo[1,5 <0.1 <1 <1

ICso

IC50
Compound Name Ki (pM) HCT 116
| cells (uM) | PE3 (M)
(11,14)3,5N-{cyclopropyl-
11a pyrazolo[1,5-a][1,3,5]triazin-4-yl- <01 <1 <1

amino }-(2N,4N)-phenyl-1,5-diaza-
“cyclotetradeca-8-one

(11,14)3,5N-{iso-propyl-pyrazolo[1,5-
11b a][1,3.5]triazin-4-yl-amino}-(2N,4N)-
phenyl-1,5-diaza-cyclotetradeca-8-one

(11,14)3,5N-{n-propyl-pyrazolo[1.5-
l1c a][1,3,5]triazin-4-yl-amino }-(2N,4N)-
phenyl-1,5-diaza-cyclotetradeca-8-one

(11,14)3,5N- {pyrid-3-yl-pyrazolo[1,5- _
11d a][1,3,5]triazin-4-yl-amino}-(2N,4N)- <0.1 <1 <1
phenyl-1,5-diaza-cyclotetradeca-8-one

(11,14)3,5N-{(3-ethoxyphenyl)-
pyrazolo[1,5-a][1,3,5]triazin-4-yl-
amino }-(2N,4N)-phenyl-1,5-diaza-
cyclotetradeca-8-one

T11e <0.1 o« <1

(11,14)3,5N-{(3-
ethoxycarbonylphenyl)-pyrazolo[1,5-
a][1,3,5]triazin-4-yl-amino}-(2N,4N)-
phenyl-1,5-diaza-cyclotetradeca-8-one

11f

(11,14)3,5N-{3-(3-{[methyl(1-

- methylpyrrolidin-3-
yl)amino]carbonyl}phenyl)-
pyrazolo[1,5-a][1,3,5]triazin-4-yl-

11g <0.1 <1 <1
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al

[

, 5-di
wd@ 208/8ki2et hyl am no) car bonyl } phenyl)am no] 1l jPCT/US2007/020231

1,3,5]triazin-4-yl-amno }
aza-cycl ot et radeca- 8- one

-(2N, 4N) henyl - |
(11, 14)3,5N {4-[(3-

pyrazol o[ 1,5-a][1,3,5]triazin-4-yl- <0.1 <1 <1 am no}
-(ZN}:N)-phenyl T, 5-draza cyclot efradeca- 8- oneIC ©
4) 3, 5N- {4- 2- (di nc [ 50
Compl(oé&d 210) cari)ony]I(]')lp e%l ][am $]0 H- K’) < 116 PC-3 (uM)
4 | - am nnl cells (”’M)
- (2N, N)rpligny ézsadlé%?cl ot & r adeca- 8-Jone
(11, wmy@osmaqlessaf&ﬁ@wr (3- hydroxyazetidin- | | 111
yl ) calbloid)B]5ph €3v¢4-netiyilmpdrazind.- 1 <1 <1 pyrfazol of
L1h 1, 5- alyldarbon3!)phdnyl-pydapeldflys- am no f% N, 4N) - phenyl <1
1,5 |di[azes]uval-otehnageqangnope | (11014) 35N {1
[(1- 'T‘Bh&i/ﬁiﬂlzﬁhiagé eyaotebféde%mstmﬂecar bonyl } " phenyl ) ani np]
T S-alt L, 3 S triazin-4- yi=—=<O0Tt—=<i—=<t
am n( %Q( henyl, - 1 5-di aza [cycl ot etradeca- 8- one
. (11, met hy|l am oetrl
1 E msti ar P eg%'"gg ‘v;[%‘jr henzl ) arfi % ) )</O] k1 < <«
pyraxé] é3[5]HF13?rma’f yj-amim} Nizi n- 4-y| am no }
- (2N @hnnyéﬂeﬁﬂiaza-iycsotem@z&*? angcl jot et r adecd- 8- one
(11, 1) B1 HBLSN-44{@B3(3-{ [ met hy! (i -
met hy l((mbmgramh@)cﬁbyhy ienpfaramoponyl } |10
11 ghgnlf PH101, 52l [1114“£2N<2i\91 S#ghﬂ [ <1 <1
z
1, 5- g ihd} eg@j gtggflgle (%aon? (}\1114) 3, 50 {[ (3-{[3
T T |J ‘(l11C14)§ SNII{A\{ jJ({IQUI I utr i L L J.
(dimethylamino)ethyl}-
amino }carbonyl)phenyl]amino}-
Ik pyrazolo[1,5-a][1,3,5]triazin-4-yl- <01 <1 <1
amino }-(2N,4N)-phenyl-1,5-diaza-
cyclotetradeca-8-one
(11,14)3,5N-{4-({3-[(3-
hydroxyazetidin-1-
yl)carbonyl}phenyl} amino)-
ti pyrazolo[1,5-a][1,3,5]triazin-4-yl- <01 <1 <1
amino }-(2N,4N)-phenyl-1,5-diaza-
cyclotetradeca-8-one
(11,14)3,5N-{[(1-methylazetidin-3-
yl)amino]carbonyl}phenyl)amino]-
11m -pyrazolo[1,5-a][1,3,5]triazin-4-yl- <0.1 <1 <1
amino}-(2N,4N)-phenyl-1,5-diaza-
cyclotetradeca-8-one
(11,14)3,5N-{4-[(3-{[[2-
(dimethylamino)ethyl](methyl)-
amino]carbonyl}phenyl)amino]-
tin pyrazolo[1,5-a][1,3,5]triazin-4-yl- <0.1 <1 <1
amino }-(2N,4N)-phenyl-1,5-diaza-
cyclotetradeca-8-one -
(11,14)3,5N-{4-[(3-{[methyl(1-
methylpiperidin-4-yl)amino]carbonyl} -
110 phenyl)amino]-pyrazolo[1,5- <0.1 <1
a][1,3,5]triazin-4-yl-amino}-(2N,4N)-
phenyl-1,5-diaza-cyclotetradeca-8-one
(11,14)3,5N-{[(3-{[3-
11p (diethylamino)pyrrolidin-1- <0.1 <1 <1
yl]carbonyl} phenyl)amino]-
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yl ] carbonyl} henyl)am no]

-18 WD 2008/ 036277

PCT/ US2007/ 020231 |1 C50 1 C50 Conpound Nane K; (M HCT
wa1®see237 (M cells (M PCT/US2007/020231
pyrazol o[ 1,5-a][1, 3,5]triazin-4-yl- amno)
-(2NJ4N) - phenyl - I, 5- di aza- cycl otjetr adeca- c
14)3,5N-{[ (3 (di et hyl am d| 50
Compg)érgr )nyI } I'1q ph@%@F) am no] pyr azo?@ﬁ?\%g <l PC-3 (M)
a] [ triazin-4-vl -amn I\I /II\I\ henvl- S(H’
“di az® TOL& RO IE Eommm Wi (11 14) 3, 5N {‘
[3-(p|af§?éliif&'z€2ﬁ\L4N) pheayt Ibér@lﬂéaphenyl] anino )| Ilr
pyr azeydptetradecai8-fnel, 3, 5]tri azi n-B-yl - <0.1 <1 ami nd
- (2REN)3 ey B-{13-5- di aza cycl ot et r adeca-|8- one
(11,'-L~@d18t;h§1\d1n1{161)a£e(tﬁhn {Iy2rcabdh@t hy| am no) et hyl ]
11q - (et hy aﬁﬁﬂlo] -PyESzolg[1,5- <0.1 <1 <1
car b( Wh.)gr}q Qﬁ’ﬂn y@ﬁ Qo[ 1,5- <0.1 91 a] [
1,3, % - é/ g 4N) -
nhan »-\1—1 -QYICF\Q e eca- -Cﬂs QA Ann  TAahlin 92
Pllc!l ( rh@ § (A 3:1 oT U CL u.uc.;u. U] UTTo LIZLAB A . B
Pyrlwnbl 5 Baes 0 (oH)n---,<, |1 NH N N/ N
/i mawonwlﬂi@yt il@)nq}c:so | G50 [Compound Name K; (M
IIr HCT _Lpgraqu.ogl $4e§(1,3,5]triazin-4-yl- . <0.1 <1
amino}-(2N,4N)-phenyl-1,5-diaza-
cyclotetradeca-8-one '
(11,14)3,5N-{4-[(3-{[2-
(diethylamino)ethyl](methyl)amino]- o
11s carbonyl}phenyl)amino]-pyrazolo[1,5- - <0.1 <1
a][1,3,5]triazin-4-yl-amino}-(2N,4N)-
- phenyl-1,5-diaza-cyclotetradeca-8-one
Table 2. Pyrimidine-based compounds
(0]
(CHgIn—<
N lN 4 I
HN&)\P.‘ P, 3
l"_\'1 R2
(18)
. . ICSO ' IC
Compound Name K; (uM) | HCT 116 20
cells (uMy | PC-3 (-M)
(11,14)3,5N-{[(3-Dimethylamino- |
pyrrolidine- 1-carbonyl)-phen-3-yl]-
18a pyrazolo[1,5-a]pyrimidin-2,4-yl- <0.1 <3 <3
diamino}-(2N,4N)-phenyl-1,5-
diaza-cyclotetradecan-6-one ‘
(11,14)3,5N-{[3-cyclopropyl]-pyr- |
azolo[1,5-a]pyrimidin-2,4-yl-
180 diamino}-(2N,4N)-phenyl-1,5- <01 <3 <3
diaza-cyclotetradecan-6-one
[0055] The examples above exemphfy compounds of Formula (I) and assays that may

readily be per-formed to determine their activity levels against CK2 protein kinase. It will be
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cells ( M (11,14)3,5N { [(3-Di nethyl am no-
pyrrolidine- | -carbonyl)-phen-3-yl] 18a
w@0aaad20f 1, 5-a] pyrim din-2,4-yl- <0.1 <3 <3 PUHDB007/920231
- (2N, 4N) - phenyl -1, 5 di aza-cycl ot et radecan- 6- one
apparénl Hatdhch as§ei\§7$ th oﬁfe?’ s&hé%le%§®§¥<ha)wn BYfhe aR%RAyPbe used to select an
5-a] pyrim-din-2,4-yl <0.1 <3 <3 di am no}
lnhlbltc(rznnwmgl)aqghle@wllevelpf aal\dtyaagamw1;ecbmetdrtarg@t; an- 6- one

f.
ORI . V) BB B o Sifoten G Plp e cprapeifig pd preferred

embodithcAR! 81082 88116RI the &€ Wil kddbehiQ¥ Blab vaddions ind K diBiMidHsMay be
kinase. It will be -19 WO 2008/ 036277

made BEIVLIGR007¢ SABRBENtatiop ané practi¢raef theioiverisways t o ot her
sui tabl e assays known in the art may be used to sel ect
an inhibitor having a desired | evel of activity
agai nst a selected target. [0056] Wile the invention
has been illustrated by reference to specific and
preferred enbodinents, those skilled in the art w |
recogni ze that variations and nodifications may be
made through routine experinentation and practice of
the inventions. -20 WD 2008/ 036277 PCT/ US2007/ 020231
What is Clainmed: 1. A conpound having the structure O
NUNN3 R\ /\ AN~. NHRZ wherein Rl is alkyl,
al kenyl , al kynyl, aryl, or heteroaryl, R2 is hydrogen,
al kyl, al kenyl, alkynyl, aryl, or heteroaryl, each R3
I's, independently, hydrogen, optionally substituted
al kyl, al kenyl, alkynyl, aryl, heteroaryl, or halo,
(C is substituted al kyl, al kenyl, or aryl,

-20 -



n=2-6; and Xis CHor N 2. The conpound of claim1,
wherein X is nitrogen. 3. The conpound of claim 2,

wob@sesa27RL is Cl-6 al kyl,. C3-6 cycl oal kyl, aPG]T/USZ])D7/020231

het eroaryl groups. 4. The compound of cIa|n13

\Nhawmﬁnﬂhﬁde i s optionally substituted cyclopropyl,

10.

i-Pr, or n-Pr. 5. The conpound of claim 3, V\herel n RL

1s phenyl. 6. The conpound of claimb5, wherein the

pAecophpaynd ipving sheattructiast  substit uent that al koxy,
al koxycar bonyl, or am nocarbonyl. 7. The conpound of
claim6, wherein the al koxy gro is ethoxy. 8. The

conmpound of claim 6, m/%ii:(m al koxycar bonyl group
h

i s et hoxycarbonyl. 9. compou of claim 3,

wherein the heteroaryl xS PY (dine. 10. The

conpound of claim 2, e[ ei n||t he o

fromthe group consﬁstln£\ \\ :

PCT/ US2007/ 020231 0 OO0 NN H HNNH NN_ NN
I [ f O HN~N~N HNN~N HNN~N \ A O HHj HNHI NH N

N (tib) 1licl \ N (lid) NNN~~ 1 r I HNNN/ O HN

NVWheNIIA Hrj | NHNNH (11a) NN'N INO

B gl et | 1 O~ (13011

R2 is hydrogen, alkyl, alkenyl, alkynyl, aryl, or heteroaryl

nd is sel ected

each R3 is, independently, hydrogen optionally substituted alkyl, alkenyl, alkynyl, aryl
heteroaryl, or halo,

(C) is substituted alkyl, alkenyl, or aryl,

n=2-6; and

Xis CH or N.

The compourtd of claim 1, wherein X is nitrogen.

The compound of claim 2, wherein R1 is C1-6 alkyl, C3-6 cycloalkyl, aryl, or heteroaryl
groups.

The compound of claim 3, wherein R1 is optionally substituted cyclopropyl, i-Pr, or n-Pr.
The compound of claim 3, wherein R1 is phenyl.

The compound of claim 5, wherein the phenyl group has at least substituent that alkoxy,
alkoxycarbonyl, or aminocarbonyl.

The compound of claim 6, wherein the alkoxy group is ethoxy.

The compound of claim 6, whereln the alkoxycarbonyl group is ethoxycarbonyl

The compound of claim 3, wherem the heteroaryl group is pyridine.

The compound of claim 2, wherein the compound is selected from the group consisting

- of
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NI NHN. NH.NN'NNNI NHNNHNNH NV _ HNNN\
HN-N '~ HNN-NAY HN-N-NY / HN-N-NY HHH H 6"fo H
W®GR008/086¥Q 6--r- HNNNN~\N V N/N_ (11h) (BAT/PS2007/020231
(11j) (11k) O H(1110) OO O N | NH/ NH NHN 7 NH
N~NHNNNNNN' "0/ HNNNg\ / HN-N-N ) /

"N -N_ NfWNN\W \ W\ / byo

H H 6YO 6Y! Ny# HN P Y, (11n)" (11n) O

(110) 0 (1 Y (111 u@N N«Nk\ 1 FfN-N~N o
’/E«\L/" o ON ( N 1Tr) H *11s) 11.

N\ orrpoumﬂl of” cl gij,m 2, whevrei p,the co ung, i s sel eched NH
fy“o e group consisgting of 12. The compound ofj‘;/u"\ O
N

7 wher conpound 8l ected from tfe™ N
gr Glp consi st (NKIS; f"“ W
A0 WA °
H N

HN\C\N\ /N\/\T/ - \O. . {1-\ \/YV
(11n)
% r_f/\/(‘){ (t10) (11p) (11q)
N NH
N NH NN

¢J -
v (11n) (11s)
11.  The compound of claim 2, wherein the compound is selected from the group consisting
of
12. The compound of claim 1, wherein the compound is selected from the group consisting
of

(11,14)3,5N-{cyclopropyl-pyrazolo[1,5-a][1,3,5]triazin-4-yl-amino }-(2N,4N)-phenyl-1,5-diaza-

cyclotetradeca-8-one;
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(11, 14) 3, 5N- {cycl opropyl -pyrazol o[ 1,5-a] |
1,3,5]triazin-4-yl-amno} -(2N, 4N)-phenyl -1, 5-di aza-

WEy®B0s@rT adeca- 8- one; -22 WD 2008/ 036277 PCT/US2007/020231
PCT/ US2007/ 020231 (11, 14) 3,5N {i sopropyl - pyrazol of

(11, 141)3 5Na£1scf)pr6 p'fyrﬂztoﬂd BLA)F143.¥]tri#h-9} -amino) (2N 4N) phenyl 1,5-diaza-
-di aza- cycl ot etradeca- 8

Cy010t@K4d€_1?47830®L\|- {n propyl pyrazolo [ 1.5-a] [

(11, légjggps%rtéhoig Bgag lgw%naﬁg %}51t5§a§|Néﬁlyl\p argﬂxgp)&N%lN) phen)ﬁzl 5-diaza-

cyclot{aﬁé{ddcd'83od9 pyr azolo [ 1,5-a] [ 1,3,5
%t riazin- -am noé1 (2N, 4N) - phenyl - 1, 5- di aza-
(11,1 5-p

§él\b{mﬂda3&é'bay182@ﬁ ]IL%&;@ZI@M -yl-amino}-(2N,4N)-phenyl-1,5-diaza-

0 henyl razol o[ 1,5-a
CyCIOt%&gdeg]%{%ri(%egl n- Z g/| pgtm ﬁo} [(2N 4'\3 Lhenyl 1,5

(11,1498 ESNi{ﬁ%yéth&ly@héIﬁ}Q)?ﬁﬁaﬁﬂ &-a)( L3, ,Séltﬁ)iﬁnﬂfé\!yl ammo} -(2N,4N)-phenyl-1,5-

oxycar bonyl phenyl) - pyrazol o
diaza- w@ots}radqcaz& Mneg-y| - am no} - (2N, 4N)

(11, léﬁg%% (3: etéox(%llcgr gnyf; eny eﬁyrrgz% oc['fi1 5- a]f)lnf 5] tx(lazu’l 114))1:);&11511’}5} (2N,4N)-

phenyl- m&mka( &ydl&biﬂa/deﬁy-m&iel di n-3-yl ) ani no] car bonyl }
5]triazin-4-yl-am no}

(11,185 SN fimtbylc it relidinei-bhemimadeadorslohen L) pytasolo[1,5-
al(1.3{s}tagityEbinino}- N ANmhenyl | 5 disza-cxolotemmadesa-grone: |

(11, 1493 31\5]3 (plﬁ@aﬂnAI ylbarﬁﬂih)ﬂ)ﬂhenyl -pyrazolo[1,5-a][1,3,5]triazin-4-yl-amino} -
enyl -1, 5-di aza- cyclotetradeca 8- one;
(2N, 4Nj_-Phg_Qb)lg %maza cyclotetradeca-8-one;

(11, 1{)?2{2\13 ifﬂ g@@@bfﬁyﬁ?ﬂ Q%% ﬁc?h'ldgl?ca}bﬁﬁy }%ﬁéxﬁ@%a}z%?ﬂ'

101,3;5) 214zi4N-y b hainel, - 20, 4N) - plh 9lz B 5 Qlyarh @lyelotead éea-Bomd € .
(11, lﬁgéﬁt\b{%{:{éh M&WW&)‘)%%W@)RY&PH@L L) leasbespyptienyl)amino]-pyrazolo[ 1,5-

a[1, 355'7@[%#%??]a2| g%ﬁﬁzﬁpﬁ{heﬁﬁlﬁf ??}\?z% 'ﬁyclohetrad?ca 8- one5

(11 14r)Bi,I5NZ a4-¢[Bed {P2- leﬁﬁd@anS)eﬂ@lh @inif{ol} tarbényd)phbhyl{a#nind} -pyrazolo[1,5-

d 2- (dj met hyl ami no) et h o} carbonyl) phenyl]
C

A0SR R GO T AR ety -1 5 Sz g ORI age O 2 no
(11, 1&)1;&2% é{‘ilg\é’ 'E?H%nyaz’kud& -9\ @Bt phetyit ARdE £ 32A08;,5-
013l B e e L hantionhl

I
(11,143% AN %qf(%pﬁ {w&rqxweliog%ta )ewoaﬁaélf&l&@;?s&éfaaﬁao pyrasold[1,5-
S b En bty S g A oy,

(11, 1@2,61\13{4 ﬂ(,35{-[ Qduﬁ‘lethy&nﬁﬂlo)bﬂilyﬂémﬂhﬂl)qrhma}mrb(m}'l}phenyl)amlno]

pyraz?l &1'\5 3% 3 Hl % é/gamPO[ a(Fg[y%ot o {ﬁl)a/‘dgcaq;g)cg{;]]ﬂ%n]adeca 8-one;
(11, 1423"5@?4 }(@”{ Hl@]h fl”rﬁ&ﬂylb L{%ﬂ@fﬁelf‘yhﬁxﬁmozﬁlbon%)’}bﬂ@@lﬁll{lno

triazin-
pyrazdloHl, S«a][di,ﬁai]trwim‘tﬁt aateg 2NN )ephenyl- [, 3-4jdz4)c3¢c16idtradeca-8-one;

. {;‘#'é#ﬁ&k% ALY prinedPaTlicin-§roflroRBY ey jrol-pyrazolol,5-

1[1,38hen¥in a5]-aal YNadPLshehyld1, 5-d8dzalcycl deca-8-
DIk £5) Bl | RINGAO heny Il B didraioyclotetradecas§-one;

11, 14)&145&125@‘33{5 (ﬁl@thylaml@mazeadmohel Carbmwl}lﬂlﬁsylmm’? -pyrazolg[l,

di e | am ol.i di n- carb
11 3’;&@%}%%%%‘?’ ﬁIB 1no 3%&3/%{) O;theEyISI % ;ﬁ/ z%: cilclgpe,g]%d cra|8 one;
(11, 146)3 IS (3 (pipetadin-}- ytc@ﬁi&nﬁll){)heapﬁmﬁ no}-%) a'i_ZoloH_ 5-a][1,3 ,S]triazin-4-yl-
di aza-cycl ot etradeca- -one; (11 XT { [[(
armno{}f@N(ﬂﬂ)ePWthaSrfbwzfmclqmtwdgcaﬂ ]oearabényl } phenyl ) ami no]
-pyrazolo[ 1,5- a] [ 1,3,-%3Btri azin-4-yl-am no}
- (2N, 4N) - phenyl - 1, 5 -diaza-cyclotetradeca-8 -one;
(11, 14)3,5N {{[3 -(piperazin- 1 -ylcarbonyl)phenyl]
am no} -pyrazolo[ 1,5-a] [ 1,3,5]triazin-4-yl-



am no) - (2N, 4N) - phenyl - 1, 5- di aza- cycl ot et r adeca- 8- one;
and -23 WD 2008/ 036277 PCT/ US2007/ 020231 (11, 14) 3, 5N
W@ 2008036277 PCT/US2007/020231
{[[2-.(di et hyl am no) et hyl ] (net hyl ) am no] car bonyl } phenyl
(11, 14))@@1\0?'1 L(,\I)D{S[[ﬁ&ﬂétﬁfllaﬂai )@ehyl (ngetl%llfénvllﬁ(g bﬁ%bﬁlylflpﬁéhy%ﬁe]

- 1,5-di aza-cycl ot etradeca- 8- oné.
pyraZGih[al TelipSifittiagin-¢lykamnbs ; (ZM@quhe:nylhbkdamp@unldtatxsdeca _8-one.

ectedf the Sistin e i
13, Sahisemiowd D dr U WReRETe somiens sdeciod B i gty consisting
ofrclaim 14, wherein the conpound is selected fromthe
group consisting of 0 0Oi 1 NH JNI1INHN "N11 N
14.  NThe compoundrofighirmLIN wheniNX iHCI-( 18b) N (18a) N_ i 16.

thod of treati in need of -

15 T BE AR S A PR T B oo S Pl it roup consisting

cgppound of claim1l. 17. The nmethod of claim 16,

wherein X is nitrogen. 18. The nethod of claim17,

wherein the conmpound is selefted fromthe group

consisting of (11,14)3,3N Acyclopropyl-pyrazolo [

15a] [91,3,5]triazj m no } -(2N, 4N)-phenyl -

1, a- cycl qffe SRne; " (11, 14) 3, 5N\

’{i\so pr opw - pyr aZo| @™ _ [ 1,3.5
NrNazi -yl-amn } | 2N,

phenyl - 1,5 -di aza-
deca- < e 4) 3, 5N
" HRS "1, 3,5]triazin-4-yl -anino

{ n- propyT - pyrazo [
- (2N, 4N) - pheng{é : 1§b di aza- cyclotetradeca- 8
(11, 14) 3, ¢ {pyrld 3-yl-pyrazolo [ 1,5-a] |
5]triazin-4-yl-am no} -(2N, 4N)-phenyl- 1,5-di aza-
c) ot et(t8dleca- 8 -one; (11, 14)3,5N
ethoxyphenyl) pyrazolo[ 1,5-a] [
3,"5] triazin-4-yl-am no}- (2N 4N) - phenyl - 1, 5-

16. A method of treating a mammal in need of such treatment, comprising the step of
adm.inistering a compound of claim 1.

17.  The method of claim 16, wherein X is nitrogen.

18. The method of claim 17, wherein the compound is selected from the group consisting of

(11,14)3,5N- {cyclopropyl-pyrazolo[ 1,5-a][1,3,5]triazin-4-yl-amino } -(2N,4N)-phenyl-1,5-diaza-

cyclotetradeca-8-one;

(11,14)3,5N- {isc;-propyl-pyrazolo[ 1,5-a][1,3.5]triazin-4-yl-amino }-(2N,4N)-phenyl-1,5-diaza-

cyclotetradeca—S-one'

(11,14)3,5N- {n-propyl-pyrazolo[1.5-a][1,3,5]triazin-4-yl-amino } -(2N, 4N) phenyl-1,5-diaza-

cyclotetradeca-8-one;

(11,14)3,5N- {pyrid-3-yl-pyrazolo[1,5-a][ 1,3,5]triazin-4-yl-amino}-(2N,4N)-phenyl-1,5-diaza-

cyclotetradeca-8-one; |

(11,14)3,5N-{(3-ethoxyphenyl)-pyrazolo[1,5-a][ 1,3,5]triazin-4-yl-amino }-(2N,4N)-phenyl-1,5-

diaza-cyclotetradeca-8-one;

(11,14)3,5N- {(3-ethoxycarbonylphenyl)-pyrazolo[1,5-a][1,3,5]triazin-4-yl-amino } -(2N,4N)-

phenyl-1,5-diaza-cyclotetradeca-8-one;

-24 -



di aza-cycl ot etradeca- 8-one; (11, 14)3, 5N
{(3- et hoxycar bonyl phenyl ) -pyrazol o[ 1,5-a] |
wa®@gp3a2r1 azi n-4-yl -am no} - (2N, 4N)- phenyl - 1PCBHUS2007/020231
-di aza- cyclotetradeca 8-one; -24 WD 2008/ 036277-

(11, 14:)@'5 Z{r@éi@?l@ﬂ-me(h]ylpyﬂr14>1131n53\|'y1)ﬁ1%11fo§carl£onyl}phenyl -pyrazolo[1,5-
1 met h di n- 3-yl)am no] car ong/T ‘} phenyl)
on

a)[1,3 Sy toad o1 i . BX)-nheay ). b1didzarcclateadenst
(11, 141()§)%N‘1§3\|§) g?\rl_gzx 1- ylcarbgnylsjph%l )%— C}¥ o?o[‘IetSrae]‘[jl“a’fgl tazind yl 'ammo}-

(2N, 483-phph el RaiaRa-tyybeaadeas-ohenyl - pyrazol of 1, 5- al [
triazin yl - am no

(11 l‘t)Q’IQNétd {%Jﬂbmythylanyn@npagah@;ch bﬂ@ﬂ?%&@hﬂ&dwdo[l 5-

11 3(5j&1nony? jy?&%l I\g ﬁh?ﬂg@? E[}?)cf%lo[e?lladgcang one; -yl ]

(11, 1493 3N6]4- [(|3a{2[3mch~ﬂneﬂhy1amna§;}yn(oﬁmn41\l)yt pABoWAH } phehyginaiad}-pyr@zolo[ 1,5-
| ot et r adeca- 8- one; 14) 3, 5N {
113 {3treainndyhgmene) r(aprghDrwenmh 5- dlaza;qyylogférraémy& -pne;

a 11@%%”5@/ - 3“? Nijes I8 ﬁ@%{f?h@qh&ﬁgﬁ%ﬁ({}c%ﬁbgnﬁ)ﬂhe}&li]ammo} _pyrazolo[1,5-

a][1,3;YirRzar-4 Yt h@iel [(@NeN)- t&nplnes dialza,cyélotetfalbecal8lond;[ 3
[ am no} carbonyl) phenyl

-%%g%- di met hyl am no) eth ] f ; E
(11,149 {é (‘L%B@ﬁ%’éw@fp’azftlgm é]y )parbonyl]phenyl}amino)-pyrazolo[1,5-
a0t E Rl (A A s (P M- QDRI deas Bl 20 0¥

rad

(11, 11{)4-51\]{-84 [(G%[Wﬂy&iéyy’:@elobdﬂyr)amino- ddrh i Jpbeyyljaptigslypyrazolo[1,5-

0) - pyrazo 35]tr|a2|n4yl am no }

113 5( mz ybh@mﬂ} (2&I 41‘@ pf@palzbSéwawelpFeér&éw -8e;one;
(11, léf)él %5&2 gfm t(h? 1n%cthg g B%l%aqupp% grg)ﬂla/lg%leng]l)ammo

pyrazeélspl, 5){a][1 35| tridlzir[-4- yl-amlno} (2N 4N) phenyl 1,5- dlaza cyclotetradeca 8-one;
triazin-4- hen | -1, 5-diaza

(11, 14)%{5&%%['{@(:&@1 ,l{ﬁ metp)_[lflpfmigq 4—,Nl)al{lkpoﬂqagbon{yl}[phenyl)ammo]

pyraz&lﬁgl(gj' t3®{‘|h?%ﬂﬂ@%l§%xg}zﬂ§|} o(?ﬁeéfl\@y}&qeﬂ?" fig]éﬁ%'étbgg% etdadeca-8- -one;

(11, 1ABZJSN-{l[(’.}'—l{[ﬂ(ﬂlﬂhyl]annr((ﬁwrﬂd‘lbdﬂphqrh}chrboﬁyl}ﬁhenyl)amlno] -pyrazolo[1,5-
one (11, 14)3,5N {4-1(3- {

I 3[%3%%%‘? 3t %@%@r@deca. RheAYl L §1d}%%{61pzeéraﬁ% pae;
(11, 142!3]%@51)(@{'[31 1ethﬂéfn?tfojm 1%11 ﬁﬁglar orilyi}?bhgnﬂ'l);frﬁlho] pyrazolo[1,5-

01,3, fdtrmzm—‘t -y et} F(ﬁNeﬁ‘é)—}ﬂienp]n}aS dlz(zh‘:”:yM)eI&aBN-a gofd;3- {

(1, lég’éwﬁﬁg%’{ﬁ’g{&gg r rbglply Igfgeng'lé]{m{no rpgfroagOl }[1 5,a][1,3,5]tr1azm-4-y1-
ammd}t(ﬁt\ﬁmﬁ Kenyl-1 %mlglEEJ}cyc(o%&'raﬁ%aa PReOVNg 1. 5

di aza-cycl ot et radeca- -one; (17,14)3,5N { [(3- '{

(11,193,50d iébf(By{ deﬁhﬂzmlnodethylj(n}dtl}}dhﬂbmﬂyiir})onyl}phenyl)amlno]

pyraz 0Bl Sl F 5 A5 noa T Rk Denynb fitiocs: cyslppepadesayfrone.

19. | ehetiRdRCsT C&dll?lnﬁ] \x(h@:lgenilﬂlk %m%%ul{d 1{3 [s@leét@dl Pr%fnatﬁé %roulp consisting of

ylcarbonyl)pheny am no} -pyrazol of
Jtriazin-4-yl -
am no) - (2N, 4N) - phenyl - 1, 5- di aza- cycl ot et r adeca- 8- one;
and (11,14)3,5N {4-[(3- { [ [2-(diethylam no)ethyl]
(nethyl)anino]carbonyl} phenyl ) am no] - pyrazol of

1,5-a] [ 1,3,5 ] tri azin-4-yl-amno }

(2N 4N) - phenyl - 1, 5- di aza-cycl ot et r adeca- 8- one. 19.
The nethod of claim 17, wherein the compound is
selected fromthe group consisting of -25 WO
2008/ 036277 PCT/ US2007/020231 O o0 O NH NN N NNI N NH
6~11 0 HNNN HN-N-N/ HN NON\ / O

-25.-



HiNH/ NN

H (1tb) H (11c | (ttd) N f~~INH - ic~~
NN~N 6- HI NI~NOOHNKNY 6 AHHN NHN
WORIS/M3211a) N IN _ N1 O HN-NN\ / HNNN H \ PCHUS10b/00231
\ ( O\ \ 1 O- 1110 (119) (/1e) 0 0 0 0 0 O . NN1 N
INHNNNNHN N, VOINNNHNlb\IM14 HN-N-No\  /
HN111-N fI 1N \ 'N A6 YO Iy NNN-
/ HN NN"(’E"'rb.)H%‘-‘ H g~ ing\ﬁ:N A:K/
HNE 0 N 1 NL I (£TY) (Lwhe@ WA
i OG'Nllﬁ-l NH NN Ej\ls 'NNW
N O f O NNHNE =~ L HNANN |1;1c,| N “, NNC]\IN\\6N
LH&I\@/ HAN. N\/HNNHdbyO HH\ ol m\NN
N“ N7 N ; . H
_(1_:|a> NWH N/'NTN\/\/(NH o
HNTSN s HNJQNJI\EO /ND
<j\0"\ @rov 110 N

A H
o] ©\f°
() Q e T 4
N - | N
/ OH
» 11i (11K) (111)
(11h) (11i) (1) o r-f/v‘( 0
o
N Y NH 7
AN e e Sy
Ld g Dd 0 o
HNANI N’@ HNTSN N SO " "
@Y H @Y O 0 o
0 0 o N !
HN N~ y7 AN <-—z
t\N\ rlq O\ {l—\ \,Y\/
11n)
11m ( 0 110
(Hm) (110) (11p) (11q)
N\ NH
N NH ‘NN
N nN . NO
HN )Q H
Ao
o]
N /N\/\N’\
( j (11r) ’
N (11s)
20. The method of claim 16, wherein X is carbon.
21. The method of claim 20, wherein the compound is selected from the group consisting of
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V. NN NHN'1.-""1 1 N [ ~-N/ (11 m (11 n) p (110)
0 (11 P) (11 g0 NHNFNHNNI1I IN6/1 H\-N N\
woRbok0s6276y0" | O N'I-N."-" N1 CN) (11r) I—P¢1111153007/020231
20. The nethod of claim 16, wherein X is carbon. 21.
The nethod of claim 20, wher@&@n the conmpound is
sel ected fromthe group cons sting of -26 WO
2008/ 036277 PCT/ US20 , 1 0 ON NHNNN NINT
HN v N HHf YH N (18a) . N~ 22. A

ar maceuf,, cal cdWpagh] t| on cn'pr| sing at | east one
Ngompound_of cl ai mj‘.\/lNk27
: { . -
HN’\)‘N" HNT NSy
Ve Ao
@\(O \  (18b)

22. A pharmaceutical composition comprising at least one compound of claim 1.
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