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pyrim di ne conpounds that nmay be useful as
anti-proliferative agents. Mre particularly, the
present invention relates to heteroal kyl |inked and
substituted pyrim di ne conpounds, nethods for their
preparation, pharmaceutical conpositions containing
t hese conpounds and uses of these conmpounds in the
treatment of proliferative disorders. These conpounds
may be useful as nedicanents for the treatnent of a
nunber of proliferative disorders including tunours
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A number of traditional treatments for proliferative disorders such as cancer seek
1o take advanlage of their higher proliferative capacity and thus their higher sensitivity to
DNA damage. Treatments that have been utilised include ionizing radiation (y-rays, X-
rays and the Iike) as well as cyloloxic agents such as bleomycin, cis-platin, vinblasline,
cyclophosphamide, 5-fluorouracil and methotrexate. These treatments all rely on causing



to take advantage of their higher proliferative

capacity and thus their higher sensitivity to DNA

damage. Treatnents that have been utilised include

ionizing radiation (y-rays, X- rays and the |ike) as

wel | as cytotoxic agents such as bl eonycin,

clsplatin, vinblasline, cyciophosphanm de,

5'-fluorouracil and nethotrexate. These treatnents

all rely on causing 2 damage to DNA and

destabilisation of the chronpbsomal structure

eventual ly leading to. death of the cancer cells. The

probl em wi th many of fhese approaches is that they

are non-selective for cancer cells and healthy cells
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One of the major advances in cancer research has been the clinical validation of
molecularly targeted drugs that inhibit the activity of protein kinases. Small-molecule
kinase inhibitors that are now approved for oncology in’dicatiqns include imatinib, gefitinib,
erlotinib, sorafenib, sunifinib and dasatinib [Baselga J., Science, 2008, 312, 1175-1178).
A number of kinases such as JAK2, FLT3 and CDK2 are promising kinase targets for



conmbi nation therapies. Such conbination therapies
typically involve the use of anti- cancer drugs with
di fferent properties and cellular targets which in
turn tends to increase the overall effectiveness of
any chosen chenotherapy regine and limts the
possibility of drug resistance devel oping in the
patient. One of the nmjor advances in cancer research
has been the clinical validation of nolecularly
targeted drugs that inhibit the activity of protein
ki nases. Smal |l -nol ecul e kinase inhibitors that are
now approved for oncol ogy indications include
imatini b, gefltinfo, serlotinib, sorafenib, sunitinib
and dasalinib [Baselga J., Science, 2006, 312,
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these disorders and to spur additional research into the origins of dysregulated cell groy«th

and function. Until re%:ently, thost MPDs have been considered to be rare or orphan

diseases but studies underway suggest a8 much higher pre\)alence,

Essential Thrombocythemia is a chronic MPD characterized by an increased
number of circulating platelets, profound marrow megakaryocyte hyperplasia,
splenomegaly and a clinical course punctualed by hemorrhagic or thrombotic episodes or
both. Current treatment oplions include low dose aspirin, or platelel lawering agents such



The nyetoproliferative disorders (MPDs) belong to a
group of hematol ogical malignancies arising from

cl onal expansion of nutated progenitor stemcells in
the bone marrow. The association of one MPD, chronic
nyel oid | eukem a, with the Phil adel phia chronosone
has been wel |l docunented. The Phil adel phi a negative
MPDs include Essential Thronbocythem a

(ET), ' Polycythem a Vera (PV) and Chronic |diopathic
Myel of i brosis (MF). No effective treatnent is
currently available. The recent discovery that a

si ngl et acquired son}atl c mutation in JAK2 appears
responS| ble for many of the features of these MPDs
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mouse model of retinal degeneration [Samardzija M et al, FASEBJ 2006, 10, 1096).

A family of Class 1l receptor tyrosine kinases (RTK), including ¢-Fms, ¢- -Kit, fms-
like receplor tyjosine Kinase 3 (FLT3), and platelet-derived growth factor receplors
(PDGFRb. and f), play an important role in the maintenance, growth ard development of
hematopoietic and non-hematopoietic cells. Overexpression and aciivating mutations of
these RTKs are known to be involved in the pathophysiology of diverse human cancers



fibrosis of the marrow cavity (nyel ofibrosis) and the
presence of marrow cells outside the marrow cavity
(extramedul | ary hemat opoi esis or nyel oid netapl asi a).
Current treatnment is directed at alleviation of
constitutional synptons, anem a and synptomatic
spl enonegaly. Treatnent options include hydroxyurea,
interferon, thalidom de with predni sone, and
ai | ogeneic stemcell transplant. M has the worst
prognosi s anong the Phil adel phia negative MPD and
represents an area of greatest unnet nedical need. In
addition, due to itssrole in the angiotensin 11
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studi es have confirmed that FLT311TD is strongly
associated with a poor prognosis. Because hi gh-dose
chenot herapy and stem cell transplantati on cannot
overcone the adverse effects of FLT3 nutations, the
devel opment of FLT3 kinase inhibitors could produce
a nore efficacious therapeutic strategy for |eukem a
t herapy. Cyclin-dependent kinases (CDKs) are
serine-thraoni ne kinases that play inportant roles
in bell cycle control (CDK1, 2, 4 and 6),
transcription initiation (CDK7 and 9), and neurona
functi on (CDKS) (Knockaerl Metal , Trends Pharmacol .
Set., 2002, 23, 4t7- 425) Aberrations in the cel

cycle CDKs an%u&@@w6gﬁ¢g&@ﬁmQadners have been
observed in

cl udi ng those of
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Cdin. Onco!., 206, 24, 1770.1783). It is belleved
t hat the pharnmacol eat—rhi bi tion of CXI, 2, 4, 6
and/or 9 may provide a new ttherapeutic option for
di verse cancergpatiknts. Inj| particular, the
simul taneous in | thgn of 12 2 and 9 has recently

been shown to result |in en aned apoplotic killing
of lung cancer (H29% aqg/ésteosarcona cells
(1-120S), comgaredv'wi tPe”i nhibition of single CDK
alone [Cat D at al,romafiger Res, 2006, 66, 9270-
9x601. Accordingly, compounds that are kinase

i nhibitors have the potential to neet the need to
pWB@Pde further biologically active conpounds that
woul d be expected to have useful, inproved
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-NHCOR®, -NHCOOR®, -NHCONHR®, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,

alkylsulfonyl, alkylsulfinyl, arylsulfonyl, arylsulfinyl, aminosulfonyl, SR?, R'S(OR’,

RS(ORR®  RCONRIR™,  R'SONRIR®,  RNRICOR™, RINRYSOR,
RN(R®JC(O)N(R®)R®- and acyl,'each of which may be optiqnany substituted;

" each RS, RY, and R’ is independently selected from the group consisting of H,
alkyl, alkenyl, alkynyl, haloalkyl, heterx‘)a!kyl. cycloalkyl, helerocycloalkyl, aryl, heteroanyl,
cycloalkylalkyl, heterocycloalkylalkyl, arylatkyl, heteroarylalkyl and acyl, each gf which
may be optéonauy;‘substituted; :

each R® is independently selected from the group consistidg of a bond, alkyl,
alkenyl, alkynyl, haloalkyl, heteroalkyl, cycloalkyl, heterocycloatkyl, aryl, heteroaryl,
cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl, heteroarylaliky! and acyl, each of which
may be oplionally substituted;



wherein: Rt and R are each independently sel ected

fromthe group consisting of: H, halogen, alkyl,

al kenyl , al kenyl, hal oal kyl, hal oal kenyl ,

het er oal kyl , cycl oal kyl, cycl oal kenyl ,

het erocycl oal kyl , heterocycl oal kenyl, aryl,

het eroaryt, cycl oal kyl ai kyl, heterocycl oal kyl al kyi ,

aryl al kyi, heteroaryial kyl, aryl al kenyl,

cyci oal kyi het er oai kyl , het erocycl oal kyl hel er oai kyl

het er oaryl het er oai kyl , arythetemal kyl, hydroxy,

hydr oxyai kyl , al koxy, al koxyal kyl, al koxyaryl,

ai kenyl oxy, alkynyloxy, cydoal kyi koxy,

het e, ocycl oai kyi oxy,’ aryl oxy, arylal kyl oxy, phenoxy,

benryl oxy, heteroaryl oxy, am no, alkxlan1no

arm na skiyeleq from thegrhmaisitog of 2o I0aiiNRG:, NEW-FBhy | ani no,

%ﬁhfﬁﬂ%h&ﬁlno -COCH, -COR, -COK', -CONHR ,
NHCOR , - NHCOOR', -NHCONHR aikoxycarbonyl,

al kylech‘iﬂpsgn epanentP¥el tedsf l&we i pc@nssﬂ@'ow $ L&l nyl )

aIk SUI % 1 "

@@ﬂl‘ylfh@)tﬂgﬂky cyci hete&cy el oa y!
Fét@@@)aMaRﬁ)arﬁ@ql hetﬂbag@ﬁ\;(n%cpsach of p@acm@ @lyR
RMifRs) SO2R6-, RN(R) C(O) N(R6) R6- and acyl , ' each of
whi ch may be optionally substituted; each R, R, and
RS is ‘Iar%d}\ggr%nﬁge'_ﬁsen% e%i}auefg)& ﬁ\ggrgug %s‘n 8 afila6l P

consi'St} b | enyl , kenyl , hai oai kyl ,
H%%@Wdﬁ*ﬂ m"m%ﬁﬂﬁﬁw ﬁb“”ﬁeterocycloalkyl aryl ,
heteroaryl, cyctoal kyl al kyl, heterocycioalkylalkyl,
aryiahkmbwoMnmeroarylalkyI and aryl, each of which
may be opllonaily' ubstituted; each R6 is

I ndependgn{ ey sel ected fromthe group consisting of a
bond, al kyl, al kenyl, aikynyl, hal oal kyi, v
hetgroalk I, cycloal kyl, hetero alkyly, aryl,

het er'hyf ‘““a%“;?&l"gﬁld ié‘b'( T ‘f“‘% %e'ef"g‘cl‘lé%/l al kyral kyl ,
areydlegpdeyeh that Wétf’@ﬁbfﬁlbwew Sy 18 soe WP Pach of * whi ch
may be optionally substituted; 7 Z' is selected from
the Of eid [ a6 QS AdSkrdengy aﬁ)f)pttoaaﬂybﬁbﬂudt,ed Htproa®y) grouN{ R' ) -

%ch?ut gandaaalrelﬁMEo'!h’heieerw grdufeondg KiyshstNGdBxyhen atoreac h R I'S
qmﬁ n gpt y selected fromthe group consisting of
H ﬂ ? at kenyl , tdkynyl hanaIkyI het er oal kyl ,

cycloalky| heterqc cl oal .quw oaryl,
cycl oW kiR 2 -CR'f @Pb%?@l‘yaﬂﬁ"%§’|°5°%§? “aryl al kyl ,
het er oaryl al kyi and acyl, each of which nmay be

opt i Owmakik i and Blale s4ch |t1cate®leh(ly selected from the group consisting of

H, alkyl, alikenyl, alkynyl, haloalkyl, heteroaliyl, cycloalkyl, heterocycloalkyl, anyl,

heteroaryl, cycloalkylaliyl, heterocycloalkylalkyl, arylatkyl, heteroarylalkyl and acyl, each

of which may be optionally substituled, or

R® and R® may be joined such that when taken togéther with the carbon atoms o
which they are attached they form 2 cycloatkenyl or cycloheteroalkenyl group,

or a pharmaceulically acceptable salt, N-oxide, or prodrug thereof.



Ar' and Are are independently selected fromthe group
consisting of aryl and ieteroaryl, each of which may
be optionally substituted; I, is a group of fornula:
-X -Y-XI- wherein X is attached to Ar' and X is
attached to Ar', and wherein X, X and Y are

sel ected such that the group L has between 5 and 15
atonms in the normal chain, X and X are each

i ndependently an optionally substituted heteroal kyl
group such that X' and Xa are not both heteroal kyl
groups containing at | east one oxygen atom in the
normal chain, Y is aygroup of fornula -CR =CR- or an
opt i B ainlayy gBipREtnictb @6ledCypduaaknleylosset @ pHaicular Wher ei n

VNP AL BrnGRG Vak RGP RN G‘o%{)}wdé’ o3l i&ehed f4omthe
H, al kyl, al kenyl, al kynyl,

r.o cans| sting of = H, ,
%%F%@W%ﬁﬂ?&%8F§$%§F%VI, eydoal kyl , heterocycl oal kyl ,
aryl, heteroaryl, cycloatkylal kyl,

het eroesyan avbddtosts &t ik yelested drpny headrday fonsistie Plex 9tk y | al kyl and
agRy)l and €RC R oneGfeciithintedimentar/is iR )0 pt dn evea nbry spsdiibbst i t ut ed,
Qfodent@idnR may be joi ned such that when taken
together wth the carbon atons to which they are
attached they forma cycl oal kenyl or
cycl3ﬁéF@f&§F%@W§W“ﬁW%ﬁﬁ?dﬁw”ﬁg%ﬂ§Wﬂﬁ®éﬁ??caIIy
avdelpeabbnd mep be mongeelsxijicyes, o gty eltierg P KBEROf . 3 As
whtiodimeats gact) IbioAIPanO A Sta edeyiic &t bigyclir edieyt eld cg@mpounds
WRoGRNPQSIEF Sndd? R lohoBbit MFeyUdi ty, certain enbodi ments
of variables of the conpounds of the fornmula (1), are
particularly useful in their end use application. In
certal e ﬁ%%?ﬂ?eﬁ%p‘ﬁ’fs?'leﬁ’ frfng‘heg'gip &4 rom t he group
consisting of a bond, -N(R7)- and -5-. In one
specific enbodinment Z2 is .« RNR)-. in an even nore
spegi fic embodjment 72 is -N(H-. Ar' and Are are
Qaéﬁﬁwndepenq el ect g @m the group consisting
| and |hetejjoaryl a nay be nonocyclic,

bt cy or | ycyclic noivetiese. in certain
e nts ea of Ar' ana\ﬁ?g is a nonocyclic or
bi | i'c noi etw,, I n certaingnbodi nents each of Ar'

and' Are are a nbnocyclic noikty.

\
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In certain enbodi nents Ari is
consisting of: v2l~~ V1.1 1 Il I Vv v2va r
s wWW Il wi7~9 WW |. W It Tt Wt W2, yNr
z5 and wherein V, V, V and V are each

i ndependently selected fromthe group consisting of
N, and C(R10); Wis selected fromthe group
consisting of 0, S and NRLO: W and W are each

i ndependently selected fromthe group consisting of N
and CR O wherein each R10 is independently sel ected
fromthe group consisting of: H, halogen, alkyl,

al kenyl , al kynyl, hal oal kyl, hal oal kenyl ,

het er oal kyl, cycl oal kyl, cycl oal kenyl ,
heterocyC|oaIkyI heterocycloalkenyl aryl,

het e ryI cyctoalkylalkyt heterocycloalkytalkyl,

sel ected fromthe group
[0
It |

an h@PeWoaryIalkyl,Aﬁrylalkenyl

c cIo kytha er ero Ioalkylhoteroalkyl
h er aryth r a oaIkyI hydr oxy,
hyd oxyal kyl , Ik mﬂalk alkoxyaryl,

ai ony, ahkynyloxy, cyc kylkoxy,

heterocycloalkyloxy, aryloxy, aryt ai kyl oxy, phenoxy,
benzyl oxy, heteroarytoxy, am no, alkylam no,
aninoak&yk'vzH@whaaﬁa@nmamN@vaQWMdeﬁmmwbanino

SHlskid i, aRTR -000H, -COR, -COOR, -CONHR , -
chﬁﬂy qOR‘ -NHCONHR al koxycar bonyi

akylan1nocarbony al kyl sul fonyt,
aIkyI@dﬁ#FWVW”MQ?VFﬁﬁWPgﬁ "d%ﬁytsulflnyl

am nosul fonyl, -SR, R S(0)R6-, R S(O) 3R6-,
R C( Oyvl\d(wm)aRGacn inﬂf&@@ﬂ*l\l{i@@f@ﬁ the grd@ dal(siFYB) oY @Y R6 -
R R5) SOz R6-

wherein each R™ is independently selected from the group consisting of: H,
halogen, alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyt,
heterocycldaikyl. heterocycloalkenyl, aryl, heteroanyl, cycloalkylalkyl, heterocycloalkylalkyl,
arylatkyl, heteroarylallyl, arylalkenyl, cycloalkyiheteroaliyl, heterocycloalkylheteroalkyl,
heleroaryiheteroalkyl, aryheleroalkyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycloalkyloxy, —aryloxy,
anyialkyloxy, phenoxy, benzyloxy, hetercaryloxy, amino, alkylamino, aminoalkyl,
acylamino, arylamino, sulfonylamino, sulfinylamina, -COOH, -COR’, ~COOR?, -CONHR’, -
NHCOR®, -NHCOOR®, -NHCGNHR?®, alkoxycarbonyl, alkylaminocarbonyl, suffonyl,
alkylsulfonyl, a!kylsulﬁnyf. aryisulfonyl, aryisulfinyl, aminosulfonyl, SR, R'S(O)R®-,
R'S(OXR™ RCONRR™, R'SONR)R®, RNR’)COR™ R'N(RDISOR,
REN(ROC(OIN(R®IR® and acyl, each of which may be optionally substituted,

wherein R, R%, R® and R® are as defined above.

In carlain erbodiments Ar' is selected from the group consisting of:



R N(RS)C(ON(Rs)R - and acyl, each of which may be
optionally substituted, wherein R3, R, R5 and R6 are
as defined above. In certain enbodiments Ar' is
selected fromthe group consisting of: 30 .rt'nnP V2
Il " va2VaVzVa yyy W7\\ W and W W WY
wherein V., V, VvV, V, W W, W, R, R R5 and R
are as defined above. In certain enbodinents Ar' is
selected fromthe group consisting of: and \~\ O J!

i P 't wherein each R10 is independently as defined
above, k is an integer selected fromthe group
consisting of U 1, 2.3, and 4; and n is an integer
selected fromthe group consisting of 0, 1, 2 and 3.
In yet an even further enbodiment Ar{ is sel ected
fromthe group consisting of: 11 :Rlo and wherein
5210 is as defined above. In ceigzin enmbodi nents Ar'

is se&g@ﬁg€1fron1tggﬂ r Qup congi Lng of:
V2 !
I | [
W / V\ vt Vz\\(/\/a
s L.

wherein V', V2 V2, v, W, W', W2, R®, R*, R® and R® are as defined above.

. In cerain embodiments Ar' is selected from the group consisting of:

" 10 n(Rm) .
N N
U

AN

|

4+

wherein each R' is independently as defined above,
k is an integer selected from the group condlsting of 0, 1,2, 3,and 4; and
nis an integer selected from the group consisting of 0, 1,2 and 3.

In yet an even further embodiment Ar' is selected from the group consisting of:



g(RIO vy ~.YS to4tR t tRRO9 and ~"W \tRO9
11Y' N r' wherein each R 1Is independently es defined
above, and g is an integer selected fromthe group
consisting of 0, 1, and 2. 12 |In certain enbodi nents
Ar' is selected fromthe group consisting of: and 1In
ceirtain enbodinents Ar' Is selected fromthe group
consisting of: NN e~ 13 OXIT I NyN NO11 J |
I T NN ~NN"NNVWN y NI( N / N.rw~ w -~r
nnlnr In certain enbodiments Are is selected from
the group consisting of: "hM V, V7 V1, Il | and V
(ry VS wherein V5, V6, V' and Va a e independently
sel ected fromthe gfboup consisting

R‘i{)
s

3

and

wherein R' is as defined above.

In certain embodiments Ar' is selected from the group consisting of:

q(R1 0)

i o
V\"/’L«
Q(R\)S)&Z °/\<(‘R‘°)
G
T o
"4

]
B——"”Q\(R ) o)q and /

wherein each R is independently as defined above, and

q is an integer selected from the group consisting of 0, 1, and 2.



of N, and C(R'), 14 wherein Bach R' is independently
sel ected fromthe group consisting of: H, ialogen,

al kyl, al ken d, al kynyl, hal oal kyl, hal oal kenyl ,

het er oal kyl , cycl oal kyl, cycl oal kenyl ,
7eterccyci oal kyl, hetcrocyci oal kenyl, aryl,
heteroaryl, cycl oai kyl al kyl , heteracycl oahryl al kyl
aryl al kyl, heteroaryl al kyl, aryl akenyl,

cycl oal kyl het er oal kyl , het erocycl oal kyi het er oaf kyl ,
het er oaryl het eroal kyl , aryl heteroal kyl, hydroxy,

hydr oxyal kyl , al koxy, al koxyal kyl, al koxyanj |,

at kenyl oxy, alkyiylggy, cycl oal kyl koxy,

het er ocycl oal kyl oxy,” aryl oxy, arytal kyl oxy, phanoxy,
benzyl oxy, heteroaryl oxy, am no, alkylam no,

am noal kyl, acylam no, arylam no, sulfonyl am no,

sul finylam no, -000H, -COR, -COOK , CONHR , -NHCOR
- NHCOODRHain et selecta iRe R s e ssTRo P

al kyl am nocar bonyl, sul fonyl, al kyl sul fonyl,

al kyl sul I nyl, aryisul fonyl, arylsulfinyl,

am nosul f ony , RS(OR5-/+ R'S(0)2R-,

RO(0) N(R) R (RS) R, R'NOR) (O R5-,

RN( R5) SO2R6- R N(R5) C(O R- and acyl, each of

whi ch may b oﬁtionally substytuted. in certain

embodi ment s &re is seIected\L&pn1the group consi sting
of: .~v5i5n | (RIl and / "t~/ dt~IR19)P wherein
each R' is independently as defined above, o0 is an
i nteger selected fromthe group consisting of 6, 1,
2, 3, and 4; and4.p is an integer selected fromthe
group consi gti d 3. in certain
enbodi nent s e/is selecte m t he group consi sting
of: s~ Ins OA~ Rttt ~ / S(Il and ,y /7 Rt /7
\ Rt >5 wherein each Rl11 iwwps def i ned above.

|
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In certain embodiments Ar' is selected from the group consisting of:




in even further enbodinment Rrz is selected fromthe
group consisting of: N1 xf, X, NN" NNN- Q) //
lz~ N~1 NYC. N~Nyy a N In one enbodi ment of the
i nvention the conpound is of the fornmula (X): 16
kK(RRO ~jI\f \ Xi | / ~4 Y Ilva R2 2 Fornula (X) or a
phar maceutically acceptable salt or prodrug thereof,
wherein R, R2, R10, R', X, X2, Y, k and o are as
defi ned above. In one enbodi mrent of the invention the
conpound is of the formula (XI): X2 RZN RL NH
Formula (XlI) or a pharnaceutically acceptable salt or
prodrug thereof, eln R, R, RLO R', X1, X2, Y.
g and o are as deflned above.. In one enbodi ment  of

Wﬂtloyﬁ/tom@ of fula (Xii):
T i«f

f'«/\{\ﬂ

i ! A
X ey ( X
SN Y

A e A
X N/J§§N N’/A§§ /J\\

Y

whereln V5, V&, V7 and V® are independently selected from the group consisting
of N, and G(R");



X2 RZX1NI1I1Rr)--"N(RwFornmula (XI I) or a

phar maceutically acceptable salt or prodrug thereof,
wherein Rl, R, R10, Rlr, X1, X, Y. q and o are as
defi ned above. In one enbodi mrent of the Invention the
conpound is of the formula (X111): a(R90) X \r "-

Y QXa RZR NH~(Rr) HFormula (X111) or a
pharmaceutically acceptable salt or prodrug thereof,
wherein R1, R2, R10, R11l, X1, X1, Y, q and o are as
defi ned above. In one enbodi mrent of the invention the
conpound is of the formula (XIV)! ss R X, RZN R
Nomi AN ~ (RI) H Formula (XIV) or a pharnaceutically
acceptable salt or B?odrug thereof, wherein R, R2,
R10, R', X, X2, Y. g and o are as defined above.

whereln each R"" is independently selected from the group consisting of: H,
yalogen, aliyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, heteroalkyl, cycloatkyl, cycloalkenyl,
seterocycloalkyl, heterocycioalkenyl, aryl, heteroaryl, cycloalkylaliyl, heterocycloaliylalkyl,
arylalkyi,v heteroarylalkyl, arylalkenyl, cycloatkytheteroalkyl, heterocycloatkylhetercalkyl,
heteroarylheteroalkyl, arytheteroalkyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycloalkyloxy, aryloxy,
arylalkyloxy, phenoxy, benzyloxy, heleraryloxy, amino, alkylamino, aminoalkyl,
acylamino, arylamino, sulfonylamino, sulfinylamino, -COOH, -COR’, -COOR?, -CONHR?,
NHCOR, -NHCOOR®, -NHCONHR’, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkylsulfonyl, alkylsulfinyl, arylsulfonyl, arylsulfinyl, aminosulfonyl, -5R%, R'S(OR®,
R'SOWR®  RICONRIR®,  R'SONRIR™  R'N(RY)C(ORR™, R*N(R%)SOR-,
RUN(R®)C(OIN(R)RE- and acyl, each of which may be optionally substituted.

In certain embodiments Ar?is selected from the group consisting of:

wherein each R" is independently as defined above,
o is an integer selected from the group consisting 0f 0, 1,2, 3, and 4; and
p s an integer selected from the group consisting of 0, 1, 2, and 3.

In certain embodiments Ar*is selected from the group consisting of:

R’H Rﬂ



In one enbodi nent of the invention the conmpound is of
the formula (XVI): X1 o X RN f ~ Rl s ,N ~
~-(Ri)o HFormula (XVl) or a pharmaceutically
acceptable salt or prodrug thereof, wherein R, R
Rsa Rn X, X, Y, q and o are as defined above. In
one enbodi nent of the invention the conpound is of
the formula (XVI1): 19 Xt s\ XZ RZ N [/ t:F(Rhl)
R HFormula (XVI1) or a pharmaceutically acceptable
salt or prodrug thereof, wherein R, R2, R10, R',
X, X2, Y, q and o are as defined above. In the
conpounds of the Inv ntion X, X and Y are chosen
such t hat % ar gb between 5 and 15 atoms in the
nor maf™@HAP K ﬁ%ﬂeﬁ € 8nbodi nent of the conpounds of
the invention X, X2 and Y are chosen such that there
are bletwaghn: «Bbodingl! A5 seectarien tegow prassingelr mal  chain. In
one specific enbodi mrent of the compounds of the
invenqion X, X and Y

N ‘\N 1\\ l\
S PV Y W R

SO G LT

In one embodiment of the invention the compound is of the formula (X):

|



are chosen such that there are 7 atons In the normal
chain. In another specific enbodi nent of the
conmpounds of the invention X, X and Y are chosen
such that there are 8 atons In the normal chain. In
anot her specific enbodi nent of the conpounds of the
invention X, X and Y are chosen such that there are
9 atons in the normal chain. In another specific
enbodi nent of the conpounds of the invention X, Xz
and Y are chosen such that there are 10 atons in the
normal chain. In the conpounds of the invention X
and X are both hete&palkyl groups. The two

het er oal kyl groups are chosen independently of each
ot her such that X and Xz are not both heteroal kyl
groups containing at | east one oxygen atomin the
nor mal chai ngeExanpl es of suitable values of X
include: (a) _salkyi-, (b) -C-5alkylO, (c)

- C, . sal kyl CC yl, Y "N(Rh),, 20 (e)

N( Rea) Csal ky sal kylIN(R8 ; (9)
C, sal kyl N(Rh) &..gal kyl -, {(h) -N(Rea)CO, (i)
-N(Rea) COC, . sal kyl -, Q -¥%,,5ai kydN(Rsa) CO-, (k)

-, (1) -CON(R a) (m

(RB) C1. sal kyl -, and (0)
wherein Rea is sel ected

g aff H hal ogen, alkyl,
k?%?mWaloalkenyl,

ycoal kenyl ,

- C, . sal kyl N(R8B) CCC, . sal ky
Ct sal kyl =

- Crsal kyl CON(|Ree) G, . sal
fromthe gro qgﬁ%%sﬂ
al kenyl , ai o)

ymutr,
het er oal kyl . cycl oal kyl ,
het er ocycl oal kyl , Fomula(X)

~/
=z
—~
>
~

or a pharmaceutically acceptable salt or prodrug thereof,
wherein R', R% R, R", X', X4 Y, kand o are as defined above.

I one embodiment of the invention the compound is of the fermula (X1):

D

RZ
Xy
| ~
/i
/ it

R,

R! N N \

_Eormu!a X0

or a pharmaceutically acceptable sait or prodrug thereof,
wherein R', R® R, R™, X', X3, Y, q and o are as defined above.

In one embodiment of the invention the compound is of the formula {(xHy:



het er ocyci oal kenyl, aryl, heteroaryl,

cycl oal kyl al kyl , hetero ycl oal kyl al kyl, aryl al kyl,
het er oaryt al kyl , aryl al kenyl, cycl oal kyl het er oal kyl ,
het er ocycl oal kyl het eroal kyl, heteroaryl het eroal kyl ,
aryl het eroal kyl, hydroxy, hydroxyal kyl, al koxy,

al koxyal kyl, al koxyaryl, el kenyl oxy, aikynyl oxy,
cycl oal kyl koxy, heterocycl oal kyl oxy, aryl oxy,
aryl al kyl oxy, phenoxy, benzyl oxy, heteroaryl oxy,

am no, al kyl am no, am noal kyl, acylam no, arytam no,
sul fonyl am no, sul finylamno, -COOH, -COR, -COOR ,
CONHR , - NHCOR , -NHCOOR , -NHCONHR, al koxycarbonyl,
al kyl ami nocar bonyl , 'sul fonyl, al kyl sul fonyl,

al kyi sul fnyl, arylsuifonyl, arylsulfinyt,

am nosul fonyl, SR, R S(OR5-, R SO 2R5-,

R OO N( RE}R.: SRISON(RIR6-, R N(R5) Q(O R,

RNR5) SO2R5- , N(R5) C(O) N[ Rs) R6- and acyl ;each of

whi ch may be opfionally substituted. Exanples of

sui tabl e val ues |of X2 incl%ge: (a) OC, .sal kyl-, (b)
-C, . 5al kyl &, c) -CsalkylOC .saNyl, (d) -N(Rt)-,
(e) -N(Ru' )G, -Csal kyl N(Rab)-, (09)
-N(Reb) CO-, (i)

sal kyi N(R0O5) CO-, 21 (k)

OO0 ®%l) -CON(R8b)-, (M)

C, al kyl CON(R9b)., (1) Rab) C, -, al kyl-, and (0)
Ct - 3a( kyl COMBh) C, 5al kyi -, wherein Rab is sel ected

fromthe group con®me¢Mg of: H, hal ogen, alkyl,

al kenyl ,

or a pharmaceutically acceptable salt or prodrug thereof,

wherein R, R%, R, R, X}, 3%, ¥, g and o are as defined above.

in one embodiment of the invention the compound is of the formula (X

q(Rm\) Xq\Y
O \
X2 ’
Xy

| e
/l\ TR,
NS

Formula (XIH)

or a pharmaceutically acceptable salt or prodrug thereof,
wherein R', R%, R, R™, X, X%, Y, q and o are as defined above.

i one embodiment of the invention the compound is of the formuta (XIV):



al kynyl , hal oal kyl , het oal kenyl , heteroal kyl
cycl oal kyl, cycl oal kenyl, heterocycl oal kyl,

het er ocycl oal kenyl, aryl, heteroaryl,

cycl oal kyt at kyl, heterocycl oal kyl al kyl, 4 al kyl,
het eroaryl al kyt, aryl al kenyl, cydoal kyl het er oal kyl ,

het erocycl oal kyl het eroal kyl , het eroaryl het er oai kyl ,
aryl heteroal kyl, hydroxy, hydroxyal kyl, al koxy,
ai koxval kyl, al koxyaryl, al kenyl oxy, al kynyl oxy,

cydoal kyl koxy, heterocycl oal kyl oxy, aryl oxy,
aryl al kyl oxy, phenoxy, benzyl oxy, heteroaryl oxy,

am no, ai kyl am no, an1noa|ky| acyl am no, aryl am no,
sut f onyl am no, sulfl%ylanlno -COOH, -COR, -COOR ,

- CONHR3, - NHCOR' , -NHCOOR , - NHCONHR ,

alkoxycarbﬂgy 0 ﬁ%ﬂqamcarbonyl sul fonyl ,
al kyl sul f ohyI'~al

tsul finyl, aryIsuIIonyI,
arylsulfinyl m npsul fonyll, SR, R S(O R6-,
R S(O) 2R5, RC( R6) R6-, SO, N( R5) R6-,
R N(R6) C(O) R6-, |[R N(R5) S2R6-, R N(R6)C(O) N(R5)R6-

and acyl, each
substi tut ed. s of the invention X and
X are not botih heteroal/kyl roups cont ai ni ng at

| east one ox n m | the\q nma chai n.

Accor di ngl Weither oflly ‘X and X is a group
of this type or neither of X and X is a group of
this type. do one enbodi nent one of X or X0 is a

het er oal kyl group E¥WE&Yhi ng at | east one oxygen

at om braphtrheeutivaly aedptattsisatiomrogue bedeli ng conpounds  of
formula (11). In one formof the conpounds of formula
(11) Kereh®, i@ RAQT 6 @Al Kyl o @hkHRec@RRE @l Ning  at | east
one oxygen aton1|n the nornal chai n providi ng
compounds of for 49 mmm gfn1of t he
conpolﬂﬁra§"‘b6‘i‘me?t8ff'ﬁme%i"’“ ‘]e F°5 °‘"9(‘s° $o04 8¢t ed from t he
group consisting of: (a) -CC, . 5a|ky| (b)

- Gsat kyl O wgnd tﬁ«salkyloc saIkyI 22 In one
enbodi ment of onpounda of formula (Ila) X is

sel ected from group cansisting of: (a)
-OCH7CH, -,  (b)

RZ

X2

1 | ~
/

" N/ ﬁ \ “/\~(R11)9
Formula (XV1)

or a pharmaceutically acceptable salt or prodrug theréof,
wherein R', R% R, R', X', X2, Y, q and o are as defined above.

In one embodiment of the invention the compound is of the formula (XVIl):



(c) -CH2O, (d) -CH2OCH2-, and (a) -CH, CHZOCH, -, In
one specific enbodi nent of the conpounds of fornula

(Ila) X is-0OCH CHZ-. In one enbodi nent of the
conmpounds of fornula (lIla) X is selected fromthe
group consisting of: (a) -N(R')-. (b)

-N(R)C, .5alkyl-, (c) -C .5alkylN(R5) ; (d)
-C,.balkyl N(Reb)C, .sallryl-, (e) -N(Rab)C(O. (f)
-N(RAb) C(O C; .al kyl-, (g) -C .batkyIN(RB)C(O-. (h)
-C,sai kyl N(RB0O) C(O C,, Sal kyi-, (lI) -C(O)N(Re)' 0)

-C, .sal ky4C(0) N(Re) - (k) -C(O)N(Rh)C, .salkyl-. and
(1) -C,. 5mkyHX®NU%MC Saf kyl -, wherein. Rois
sel ected fromthe group consisting of., H, halogen,
al kyl , alkenyl, al kynyl , hal oal kyl , haloalkenyl,
heteroalkyl ci oakk cycl oal kenyl ,

heterocych@d “FT he?t?ﬁ‘ycloalkenyl, aryl ,

het eroaryl, cycl oal kyl al kylt, heterocycl oal kyl al kyl ,
aryl al kyl, he oaryl al kyl , aryl al kpnyl,

cycl oal kyi het er pal kyl , hetﬁrocycloalkylheteroalkyl,
het er oaryi ket ergal kyl , ary] hetoroal kyl, hydroxy,
hydr oxyal kyl >y7al Raxy, al kexyal kyl, al koxyaryl,

al kenyt oxy, ajl kynyl oxy, oal kyl koxy,

het erocycl oa — Rﬂ)arylalkyloxy phenoxy,
benzyloxy,RheteNoaryWox N\ 'hof al kyl am no,

am noai kyt, acylanlno aryl am no, sul fonyl am no,

sul finylam no, -GOOH, -COR, -COX', -CONHR , -
NHCOR |, - NHCOOR , Foa@HR . al koxycar bonyl |

al kyl am nocar honyl , sul fonyl, alkylsul fonyl,

al ky |l osdbnfirkhaduticalpeaccyhanarif g theaesty | sul i nyl

am nosul fonyl, SR, R4S(0) R5>,

wherein R', R R, R™, X, X4, Y, q and o are as defined above.

In the compounds of the invention X', X2 and Y are chosen such that there are
petween 5 and 15 atoms in the normal chain. in one embodiment of the compounds of
the invention X', X and Y are chosen such that there are between 6 and 15 atoms in the
normal chain. In one specific embodiment of the compounds of the invention X', X and Y
are chosen such that there are 7 atoms in the normal chain. In another specific
embodiment of the compounds of the invention X', X? and Y are chosen such that there
are 8 atoms in the normal chain. In another specific embodiment of the compounds of the
invention X', X2 and Y are chosen such that there are 9 atoms in the normal chain. In
another specific embodiment of the compoun&s of the invention X, X* and Y are chosen

such that there are 10 atoms in the normal chain.

In the compounds of the invention X' and X2 are both heteroalkyl groups. The
two heteroalkyl groups are chosen independently of each other such that X' and X* are
not both heteroalkyl groups containing at least one oxygen atom in the normal chain.

Examples of suitable values of X' include:
{a) “OC.salkyl-,
{b) -Cy5alkytO-,
{¢) - -CrsalkylOCysatkyl,
(d) NR®)-,



23 RS(k)Zf s R'C(0)N(R5)R R'SO N(Rs)RB-,

ReN(R) C(0) RS-, R'N(R5) SO2R-, R'N(Rs) C(0) N( R5) RS- and
acrd, each of which nmaybe optionally substituted. In
one enbodi nent of the conpounds of forrmula (da) X is
selected fromthe group consisting of: (a)

G .salkyiN(RB")-; (b) -C, salkyi N(R8)C, .saikyl-, and
(c) -C, .salkylC(O)N(Rk), wherein R is defined
above. In one enbodi nent of the conpounds of formula
(I la) X2 is selected fromthe group consisting of,
(a) -CHzN(Rs")- (b) -GEN(Ro")CHz2-, (c)

-CH, CH CON(Rr")-, and (d) --CH, CON(ROb)-, wherein
RB" is defined abovex In anot her enbodi nent of the
conpounds of formula (I1), X is a heteroal kyl group

gegnt a&(@i@gu{ﬁt | east one oxygen atom I n the nornal
ain pl) Vi di ng conpounds of fornmula (lib). In one
s

dhbod?" 6f the conpounds of formula (lib) X is
sl ectatyNF¥mihe group consisting of: (a) -N(Rs')-,
() -MERO.C, .salkyl-, (c) C .salkyiN(R')-; (d)

1, - sartkoocNps) C, . sal kyi -, (e) -N(RBd) C(0)-, (f)

N Ray GffRcosal kyl . (g) -C ., al kyt N(R8i ) O( Q-

®  -CrsalkyN(R®)COCq.salkyl-

) -CON(R™):.,

(m)  CrsalkylCON(R®).,

() -CON(R®)C,salkyl, and

() -C1.salkyl CON(R®)C salkyl-,

wherein R® is selected from the group consisling of: H, halogen, alkyl, alkenyl,
alkynyl, haloalkyl, haloalkenyl, hetercalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, heteroand, cycloalkylatkyl, heterocycloatkylalkyl, arylatkyl,
hetercarylalkyl, ary!alkenyl,‘ cycioalkyiheteroalkyl,  helerocycloalkylheteroalkyl,
Aheteroarylheleroalkyl, aryiheteroalkyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyatkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycioalkyloxy, — aryloxy,
arylatkyloxy, phenoxy, benzyloxy, helercaryloxy, amino, alkylamino, aminoalkyl,
acylamino, arylamino, sulfonylamino, sulfinylamino, -COOH, -COR’, -COOR?, -CONHR?, -
NHCOR®, -NHCOOR’, -NHCONHR’, alkoxycarbonyi, alkylaminocarbonyl, - sulfonyl,
alkylsulfonyl, aliylsulfingl, anlsulfonyl, arylsulfinyl, aminosulfanyl, SRY, R'S(OR™,
R'S(ORR®,  R'CONRIR%:, R'SONRIR®,  RNR’ICOR™, RINIRDISOR",
RUN(RBICIO)N(R®)R®- and acyl; each of which may be optionally substituted.

Examples of suitable values of X¥ include:

@  -OCysalkyl-,
{b) <CrsalkytO-,

(©  CrsalkylOC,salkyl,
@ NR®),

(e) N(R®)Cy.salkyl-,

{f) -CysalkyIN(R™)-;

{9) -C,.salkyi‘N(R"")C,.salkyL,
" NR™)CO-,

0 -NR®ICOC.salkyl,

0 CisallyNR®ICO-



(h) -C, .salkyl N(Rea) C(OC, .sal kyi-, (i) C(O N(Rsa)-
U -C .salkylC(O)N(RB)., 24 (k)
-C((J)N(Re')Clsal kyl -, and (1)

G . 5al kylC( O) N(R6a) ClSal ky-, wherein Re is sel ected
fromthe group consisting of: H hal ogen, alkyl,

al kenyl, aikynyl, hal oal kyi, hal oal kenyl,

hef er oal kyl , cycl oal kyl, cycl oal kenyl ,

het er ocyct oal kyl, heterocycl oal kenyl, aryl,
heteroaryl, cycloal kylallryl, heterocycl oal kyal kyl ,
aryl al kyl, heteroaryl al kyl, aryl al kenyl,

cyci oal kyl het eroal kyl, heterocycl oal kyl het er oal kyt,
het er oaryl het eroal kyl, aryl heteroal kyl, hydroxy,
hydr oxyal kyl , al koxy, ~al koxyal kyl , al koxyaryl,

al keny| 8alky ony cycl oal kyl koxy,
hét er ¢ @%@K@b y, aryloxy, arylatkyloxy, phenoxy,

bnzy ICONG heferoaryloxy, am no, al kyl ami no,

aim noalsMyLonr*acyl am no, aryl am no, sul fonyl am no,

s@ fi myglh@na, By, am,CCI]\I -COR, -COXK', -CONHR3, -
NHCONHR , al koxycar bonyl ,

a kylanlnocarbonyf sulfonyl al kyl sut f onyl ,

al kyl sul finyl, arylsulfonyl aryl sul finyl,

ani noYEE" %ncyfelectegpf@m them(p@gnpgtmg of: H, FRipgs( @yQFQtenyl

Rilkggt O)abifkiRs haRRalienyRnBORAM( FRBJaisin - cyclofftei( FRBP@E(B)RG-

Riediodrbi&t), Rt heterByN(CiR6ff) NicRBgddRGrRIyRNHREY! , each of

"ol oA D8R on Lahk)(he:&béfky?t 5Bkt RS embodi ment

Qﬁtergawﬁeteroqu agll?\geroa? }a«:P 06* l(y%B alkyf koxy, alLoxya?k s¢l ected from

- o0yl 1 RGVIRY RALYNSY, CBloayfory, hetprppyclaalkyloxy, - aryloxy,

W@'R@H) CEONC, berzddxk yheteroaryign d amio Chplkylamino,  aminoalicyl,

- Bf@ypdN(Reis) Tfenygiarhdkyptinydningirmoe i-corReaort, soms® def | ned
atoore. Nkasnoanemastmﬂl MBGhRf, ISeAReunds, of formula

T Rl

R‘N(!f25)<3(O)N(R5)R6 and acyl, each of which may be optionally substituted.

in the compounds of the invention X' and X? are ot both heteroalkyl groups
containing at least one oxygen atom in the normal chain. Accordingly either only one of
X'and Xisa group of this type or neither of X' and }Cis a group of this type.

in one embodiment one of X' or X2 is a heteroalkyl group containing at least one
oxygen atom in the normal chain providing compounds of formula (1),

In one form of the compounds of formula (I} X' is a heteroalkyl group containing
at least one oxygen atom in the normal chain prov;ding compounds of formula (),

In one form of the compounds of formula (I1a) X' is selected from the group
consisting of:
(a) -QCysatkyl-,
{b) CrsalkylO-, and
{c) -Cy.5alkylOC, salkyl.



(c) -N(RB)COCH, -, wherein Rab is as defined above. In
one enbodi nent of the conpounds of formula (lib) X
is selected fromthe group consisting of: (a)
-QOC,sal kyl-, (b) -C, .salkyl0-, and (0?

C.,sail 740C, . sal kyl . I n one enbodi nent of the
conpounds of fornmula (lib) X2 is selected fromthe
group consisting of. (a) -OCK2CH2-, (b) -OCH2- (c)
-CH2O, (d) -CH20CH2-, and (e) -CH2CH2OCHa-, In
anot her enbodi ment of the invention neither of X or
X is a heteroal kyl group containing atleast one
oxygen atomin the normal chain providing a conmpound
of formula (fn). In%one enbodi nent of the conpounds
of formula (611) X is selected fromthe group
CONSi|$tnk Bt of (ha formpNERA ognulg (112) Kby seledif Ral)eC, . sal kyl -,
rg mn Lfkle( Ra)-i (d} -C, .selkyl N(Rsa)Cnsal kyl -,

A0-, (f) N(Raa)(OC, .satkyi-, (9)
aésal RACO-, (1)
*kyl N(R”)C(O)C sal kyl -, (1) -C(O N Rea) -

(C) "‘CHQO‘
@) ~CH,O0CHy-, and
(e) ~CH,CH0CH,-

In one specific embodiment of the compounds of formula (Na) X" is-OCHCHz-,

In one embodiment of the compounds of formula (lia) X% is selected from the
group consisting of:
(@) NR®),
) -N{R®)C, salkyl,
© Cy.salkyINR™)-;

{d C1.52lkyIN(R®IC salkyl-,
{e) -NR®)C(O),
Q) N(R®)C(0)Cusalkyt-

() -CrsalkylN(R®)C(O)-,

{n) C1.5alkyIN{RE)C(O)C, salkyl-,
0] -COINR™)-,

)} -CralkyIC(ONR™Y,

(k) -C{ON(R®)Cy.salkyl-, and

® -C.5alkylC{OIN(R™)C.salkyh

wherein. R® is selecled from the group consisting of: H, halogen, alkyl, alkenyl,
alkynyl, haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, heteroaryl, cycloalkylalky, heterocycloalkylallyl, arylalkyl,
heteroarylalkyl,  anylalkenyl,  cycloalkylheteroalkyl, heteracycioalkylheteroalkyl, -
heteroarylheteroalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl, afkoxy, alkoxyalkyl,
alkoxyaryl, alenyloxy, alkynyloxy, éyc!oalkylkoxy, heterocycloalkyloxy, aryloxy,
arylalkyloxy, phenoxy, benzyloxy, heteroaryloxy, amino, alkylamino, aminoatkyl,
acylamino, arylamino, sulfonylamino, sulfinylamino, -GOOH, -COR?, -COOR?, -QONHR’, -
NHCOR?, -NHCOOR®, -NHCONHR’, alkoxycarbonyl, alkylaminocarbonyl, ~sulfony,
alkylsulfonyl, alkylsulfinyl, arylsulfonyl, arylsulfinyl, aminosulfonyl, SR®, RYS(OR™,



{}) -CsalkydC(ONR a)-, {k) -C(ON(Rea)(q .salkyi -
and (lI) C, -sal kylC(O N(Raa)C, .sal kyt-, wherein Rao is
selected fromthe group consisting of: H hal ogen,

al kyl, al kenyl, al kynyl, hatcal kyt, hal oal kenyl,

het er oal kyl , cycl oal kyl, cycl oal kenyl ,

het erocycl oal kyl , heterocyci oal kenyl, aryl,

het eroaryl, cycl oal kyi al kyl, heterocycl oal kyl al kyl
arylatkyl, heteroaryl al kyl, aryl al kenyi,
cydoai kyt het er oal kyl , heterocycl oal kyl het er oal kyl ,
het eroaryl het emal kyl, aryltieteroatkyl, hydroxy,

hydr oxyal kyl , al koxy, al koxyal kyl, al koxyaryl,

al kenyl oxy, al kynyl axy, cyci oal kyl koxy,
heterocycloalkyloxy, aryl oxy, arylal kyl oxy, phenoxy,

benz eferg XY, by no,
al éémhs : Ra%gﬁ(% n&@k%@% %ﬁéc%yg{%ﬁfonyl ani no,
WR% (R Biindesyh et may esepgonaly g‘j -CCNHR' , -
NKCOR3, -NHCOOR , -NHCON IR alkoxycarbonyl
a'kyb%&%ﬂ@ﬁ@&Q&B&Mmmﬁy&$@mwhp@sabkymﬁwkfon}ft,

al %mlefnyt i 4sui fonyl, aryisuifinyl,

ﬂ % SR, R8(0)Rs-, R S(0)2Rs,

R4SZN(R) Rs-, R4N(R ) (O R .

cﬁaN( RS«):@@N@ Cralad R ) (O N(R) R- and acyl, each of
whi cho.amizOpe™ppt i onal |y substituted. In one
enbodinent of the conpounds of formula (I1l) X1 is

Se'eﬁhﬁﬂaiégmwga% group consisting or. (a)
- _sal kylw(RBa) C, . sal kyl -, and (b)

bov g s b R bt "o mul o
firbub Popsisiy o s sel ected fromthe group consi sting of:
(Gp) ~DH@QY) CHr, (b) -NHC(O CHZCHr-, and (¢)
pPHZNGRA@) Gt -, wherein Rda is as defined above. In
Ppe ﬁpggkﬂgq «@f the compounds of formula (111) X
| &5@@ fromthe

wherein R™ is defined above.

in another embodiment of the compounds of formula (il), X? is a heteroalkyl
group containing at least one oxygen atom in the normal chain providing compounds of
formula (ib).

in one embadiment of the compounds of formula (iib) X' is selected from the
group consisting of:
(a) NR™)-,
()  -NR™Cisalkyl-,
©°  CusalyiNR®);
{d) -C1.58lkyIN{R®)Cy.5alkyl-,
(e) NR®)C(0)-,
() -N(R®)C(O)Cy.salky,
(@  -CrsalkyiNR®)C(O),
h) -C1.5alkyINR®)C(0)C 1 salkyl-,
) C{ONR™)-,
) -C,.salkylC{OINR®).,

(
(
{



group consisting of: (a) -N(Rt)., , (b)

N(R5b) C, . salkyl -, (c) -C, salkyl N(R8b)-; (d)

- Csal kyl N(Rd" ) Csal kyf-, (e) -N(RBb)C(O-, (f)

-N(R b)C(0)C, . al kyl - (g) -C, .salkydN(RD )C(O (h)
-C,.salkle(RAb)C(O)C,.saIkyI-, (1) -C(ON(Rab)- (")
-C saiky; C(ONRe)-, (k) -C(ONRdb)C, -sal kyl-, (1)

-C,sal kyl C{(O N(Reb) C, . sai kyl, 27 wherein Rb Is
sel ected fromthe group consisting of., H, halogen,
al kyl, afkenyl, Ikynyl, haloal kyi, hal oal kenyl,
heteroal | cyl, cycl oal kyl, cycl oal kenyl

heterocycloalkyl Eeterocyctoalkenyl aryl,
het er oaryl , cycloalky?arcyl heterocydoalkylalkyl,
arylatkyi, reteroarylalkyl, aryl al kenyl,

citl o Ry RHestrt-ced kyl , het er ocydoal kyl het er ool kyl ,
r et er cappldmt@hoatkyl , aryl het er oal kyi, hydroxy,
hydr oxyal kyl , al koxy, alkoxyalkyi, rf koxyaryl,

al kenyl Qe 2 4@ b B XA KO, ateny

het e & henox
ey PeE! TRty ‘%a%/ G ngﬂ%@wv PR Phenoxy.
abfieRBEkI. 2l aW{"% Hepalky E‘f‘yylhé?ﬁ%‘?f‘ky‘%l Y1 ani no,
S tetelvmyakam mgiglkenymloalkymlgyl OadRYcloakICENIR | -

Vm&mtemwmakyl NIFGORHR R oxyaMy K @e aaidaganyf ,  al K;

!@y%hé’ﬁl@%etﬂw | aii n%&% f @?éélkylko ahéﬁéy%&yfo?”ﬁh”&’

l@ﬁ( {Jl [Fheno%g beng"‘& ﬁ'e%: g?od/ Féfm ing, Mﬁ%@é%
R@el@nm@m'mulf’onylﬁurgeﬂw am ﬁOOH ﬁf@( FSQ
RNEARB) SOPRBR’, -NHEONYR'RB@cpenl RR/pR®cabemd sﬁWl each of
WhikyedonyrayikylagnyD ptykutong | dnisump bsdnbstifontie 8’ RiS(ORYe
epBEgTe RE ORIk © REENROUNdeN@icdrer nul@)solR-l ) X' TS
S BRSSO b Gon o IHAUR, & PR y3bebilly, Of -

In one embodiment of the compounds of formula (iib) X' is selected from the
group consisting of:
(a) Cy.5alkyIN(R™)C .salkyl-,
(b) N{R¥)C(0)C,.salkyl-, and
) -CONR™)Cysalkyl-

wherein R® is as defined above,

In one embodiment of the compounds of formula (lib) X' is selected from the
group conslsting of;
(a) ~CHN{R™)CH-,
() ~CONR®CHz-, and
() ~N{R®)COCH,-,

wherein R® is as defined above.

in one embodiment of the compounds of formula (Iib) X? is selected from the
group consisting of: i
(a) -0C, salkyl-,
{b) -C4.5atkylO-, and



(a) -C,.5akkyl N(Reb). (b) -C,.Salkyl N(R b)Csat kyl -,
and (c) -G b5al kyl CON(Rsb)-, wherein Ra” is as

defi ned above. In one enbodi mrent of the conpounds of
formula (I111) X is selected fromthe group
consisting of: (a) -CH2ZN(R8 )-, (b) -CH N(RAb) CHr -,
(e) -CH2CH2CON(R5'}, and (d) -CHzCON(R6blI', wherein
R b is as defi ned above. A particularly useful
subset of conpounds of the invention are sel ected
fromthe group consisting of: kS N~N2' \R& R2
Rab %~ rAIRtl io Ry Nr i~ N~Hry a~RO-g~ 'Y

IRIO)~"." "I q R rN\NRab R Da ~NI1 I \ NR~N\ r
.IR1)o R N\ I _IRM)e NN Rz Rob Rz Re 1 \N~N
r1ll '~ Rv R.(R!)aRR NHr I b / NNR\Rob Rz

\dRab .c, zaliy10c, salkyl.

In one embodiment of the compounds of formula (Ilb) X2 is selected from the
group consisting of:
(a) ~OCH,CHy,
(b) “OCH-
{c) ~CHy0-,
(d) ~CH,0CH,-, and
{e) ~CHCH0CH,-,

"in another embodiment of the invention neither of X' or X% is a heleroalkyl group
containing at least one oxygen atom in the normal chain providing a compound of formula

(.

In ans embodiment of the compounds of formula (1l1) X' is selected from the group
consisting of:
(a) NR*)-
{b) N(R¥®)C.alkyle,
{c) CrsatkyINR®)-;
(d) <CysalkyIN(R®)Cy.satkyl-,
() NR®)C(0)-,
® NRPIC(O)C, salkyl-,
(@ CrsalkyINR™)C(O)-,
{r) -C15alkyINR®IC(0)C1.salkyl-,
0 CONR®, '
0 -Cy5alkylG(OIN(R™)-,
() C{OIN(R®™IC, salkyl-, and
) Cy.5alkyiCLONR®)Cy.salkyl-,

wherein R® is selected from the group consisting of: H, halogen, alkyl, élkenyl,
alkynyl, haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl, helerocycloatkyl,
heterocycloalikenyl, aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl,
heteroarylalkyl,  anfalkenyl,  cycloalkylheteroalkyl,  heterocycloalkylheteroalkyl,
heteroaryltheleroalkyl, ary!i"zeieroaikyl‘ hydroxy, hydroxyalkyl, atkoxy, alkoxyalkyl, .
alkoxyaryl, alkenyloxy, afkynyloxy, cycloalkylkoxy, heterccycloalkyloxy, —aryloxy,
arylalkyloxy, phenoxy, benzyloxy, heleroaryloxy, amino, alkylamino, aminoalkyl,



N~1 R N NH29 OY, plo, --.Rey j N2 Rab O ~

\ bil N RL,AN~N\~~ ""IRarlo Hor a
pharmaceutically acceptabl e sailor prodrug thereof,
wherein R, Rz, R10O, R'. k, Y, g and o are as defined
above. In certain enbodinments R is selected fromthe
group consisting of H halogen, alkyl, heteroalkyl,
cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl,

cycl oal kyl ai kyi, heterocycl oal kyl al kyl, aryl al kyl,
het er oaryl al kyl , cycl oal kyl het er oal kyl ,

het er ocycl oal kyl het er oal kyl , het er oaryl het er oal kyl ,
arl 4het eroal kyl, hydroxy, hydroxyal kyl, al koxy,

al koxyal ky, cycl oal kyk koxy, heterocyctoat kyl oxy,

aryl oxy, aryl al kyl oxy, phenoxy, benzyl ocy,

I';S/'agﬁ %{a%:kao&s%nytam ?&yia l) l@ébx@%@oﬁ‘u(ﬁr lﬁbi@@ no,

w£%ik§ﬂ@mﬁ§mmgiSuowkarbonyl
|kw1wamalwwwf tﬂﬁW‘P“‘/‘ F(ng, n?ﬂl‘"m@‘l’yk)ﬁﬁsﬁ
At KOHRS U IRFGOMYRER™, a RGOSR R0 N RINR)GD)§ S BINR Wyﬁ :
(RO FIRY acyl, BT AGYhay he @AGHY 0fsitadi ch may be
optionally substltuted 30 In certain enbodi nents of
t he |nvent
consi %t"leﬁ@bﬁff"fe“g‘“‘*c Tp°”“ 3 OFf%rm“gr(rb )P\s secfgg frgrri{e{;\)%hyl , ethyl,
FrgEyEsingsit yl . Pentyl hex' JI, cyciopol'A
(ycto@uﬂyww”phwhyw, hydroxy, rnethoxy, et hoxy,
phenoxyechogagy | oxy, am no, nethylam no, Ahyl amhno,
propylanino but yl am no, pentyfam no and hexyl am no,

each ere V\A’A,I Isas defqel%%bope

In one embodiment of the compounds of formuta (1) X' is selected from the
group consisting of:
(a) ~NHC(O)CH,
{b) ~NHC{O)CH,CH-, and
{c) ~CHN(R®)CH;-,

wherein R® is as defined above.

In one embodiment of the compounds of formula (IIN) X is selected from the
group consisting of:
(a) NR®)-, »
(b) NR™IC1.salkyl-,
() -Ci.salkyIN(R®)-;
{d) CrealkyINR®)C1.salkyl-,
() NR®)C(0)-,
o N({R®)C{O)C.salkyl-,
(@) -CsalkyINR™)G(O)-,
() -C1.5alkyIN(R®)C(0)Cy.alkyl-,
M -CONR™,
Q) -Cr5alky C(OINR®)-,
)  -CONR™)Crsalkyl,
) -CrsalkylCONR®IC salkyl-,



3ptionally substituted. In certain enbodinments R Is
sel ected fromthe group consisting of H «chloro,
brono, iodo, am no, nethylam no, ethylam no,
propyl am no, butyl am no, pentyfam no and hexyl am no,
each of which may be optionally substituted. In a
specific enbodinent R is H |In certain enbodi nents
R is selected fromthe group consisting of H,

hal ogen, al kyl, heteroaikyl, cycloal kyl,

het erocycl oal kyl , aryl, heteroaryl, cycloal kyl al kyl,
hel erocycl oal kyl al kyi, aryl al kyl, heteroaryl al kyi,
cycl oal kyl het eroal kyl , hel erocyci oal kyl het er oai kyl ,
het er oaryl het eroal kyl , aryl heteroal kyl, hydroxy,

hydr oxyal kyl , alkoxy, el koxyal ky, cycl oal kyl koxy,

h eter, 1‘3@%'559)&&%&%/“ ¢ gai;;ydm@mg of Bhydcal dkylateoy, phenoxy,

é@ iy F)(\aioal%’hal ﬁﬁtb&f & @{a%hc?:ﬁ%alkyi a{!iﬂinﬁh@nyl %tdﬁﬁyﬂcia{z ino, R

SO Lt BT LR T
adekodiar oliph, ‘%@ﬁ?ﬁ%ﬁ@%oc&?ﬁﬁ%° Weem"@onyl
eddoyisuiodign yhieleadiy Insalvf invdpivalia s LAPEHY |

QkoXyhei U aficdniift, mm@&ynaeummmmyhem&mdwauyMwmeach of which
ma}é{kyl ¢ Bl%Jgo%LyM ﬁététb%&ldxyt UbRd]. alidinG, e brdnadiqy, embodi nent s

s of H,
PR S g A RO G B buty,
YEGRRY | NHQQOEX))‘{HCOWCIE‘B?}Y’:?S?W a“‘VEg}' ‘T: " henyl

hiyelitondy alkyiewityh owiuiond t #tsipy @ﬁ@ﬂﬁ%y, b §V1oxy, am no,
m;d;mﬁl. amtouNreRt, hysanmhrio, RNEICERH aRiNRBFut yI ami no,

IR ¥ 20 %M!E@mlﬁ%{aon&aﬁh@m@ﬁ whi ch nmay be
ow)ongw) mgal%;atltut ed. In certain enbodinents R is

sel ected fromthe grou i hl or o

Br ol o GHEA oA PR, Ry St o,
propyEdricho, but yl am no, pentyfanino and hexyl am no,
each -ofalilRdh may be optionally substituted. In one
eweciﬁgawmwb@amMemt R is selected fromthe group
Ggnsi st ineongd:. H and al kyl . I'n another specific

enbodi ment |s Hor nmethyl. 31 1In certain
enbodi nent,s R% selected fromthe group consisting
of HI “heigip R'(is ass P?@* 'd acyl. In another enbodi nent R

IS selected fromthe group conS|st|ng of Hand C 4
In one embodiment of the compounds of formula (H) X? is selected from the

group consisting of:

@  ~CHNR®),

{b) ~CHN(R®)CHy-,

{© ~CH,CHCON(R™)-, and
{d) ~CHCON(R®)-,

whereln R is as defined above.

A particularly useful subset of compounds of the invention are selecled from the

group consisting of:



kyl. In a specific enbodinent R is §-C4 alkyl, in
certain enbodinents Ris selected fromthe group
consisting of Hand Cr-C4 |Ikyl. Ina specific
enbodinment R is O C, alkyl. In certain enbodi nents
R is selected fromthe group consisting of C -C4
al kyl, ieteroalkyl and acyl. In a specific
enbodi mrenlR is C1-C4 alkyl. In certain enbodi nents R
is selected fromthe group consisting of a bond,
G- ilkyl, heteroal kyl and acyl. In specific
enbodinent R5 is C-C4 alkyl or a bond. In certain
enbodi mrents R is selected fromthe group consisting
of Hand Ct-C4 sikyl. In a specific enbodinent Ris
H In certain enbodigents of the invention Ra is
sel ected fromthe group consisting of H and al kyl.
In certain embodi ments of the iﬁéﬁg}ion Rea Is
sef? edofrontthe group\eQnsistifig of H, nethyl,

| and hexy\, In certain

propyl, butyl,
nts of t%inv ntion Ris selected fromthe
i sti kyl, cycloa{ kyl, acyi,

cycl qal kyl al kyl + hyd% - Naryfal kyl and
H ryl al kyf 1ntte senbodi gents of the
i nventijon Raf selectkd filrom ¢ gr oup consi sting

_ %%opn . v By di nyl - met hyl ,
“hydf oxyiethyl, cYycfopropyl ,F 2-Wethyl - propyl,

2, 2-di et hyl - propyl, tdfluoroacetyl, COCH7NHCH( CH3) z,
and N-norpholino carboxyl. In cgpkaun enbodi nents of
th@m QN ofsyt he jwm i.on a% desgri bed above
each“Ftll i s indepandent|§ selected fro
ng of H, hal ogen, i no, alkyl
hal oal kenyl , heterlocycl eal kyl, aryl,

the group
hal oal | ryl
cl oal kyl al kyl ,
et erroaryl at kyl ,
kyl hel er oal kyl ,
ryl het erjpal kyl , hydroxy,
altkeqn' i~ ang”a Ky®. each "if
i onal |y subst it ut In certain

enbodinenbﬁ\gachleo HQ%IPQ%QEﬂd@nfnyselected from
g \\‘\ w

Y
e

N
'/ \ \ "
gb RZ
R \N b

\N = , z e

‘ 1

/ /* gt
N)\a \ "T\(Rn)u R‘ N ﬁ ' \ / ‘R )o
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;onslsting of H hydroxyl, fluoro, am no, nethoxy,
nmet hyl , ethyl. propyt, butyl, pentyl, hexyl, phenyl,
and 2-nor phol i noet hoxy, each of which may be
optionally substituted In certain enbodi nrents each R
Is independently selected fromthe group .onsising
of H, hal ogen, alkyl, amno, NR R, alkylsulfonyl,
hal oal kyl , heteroal kyl, ialoalkertyl,

het er ocycl oal kyl, aryl, cycloal kyl altcyl,

het erocycl oal kyl al kyl , aryl al kyt, heteroaryl al kyl,
cycl oai kyl het eroal kyl , heterocycl oal kyt het er oal kyl ,
het er oaryl het eroal kyl, arytsul f onyl oxy,

aryl het er oal kyl , hydroxy, hydr oxyal kyl , al koxy, and
al koxyal kyl , each of? whi ch may be optlonally
substituted. In certain enbodinments each R is

ect edgfr om t he %;ng consi sting of

neth Xy, propyl, butyl,
enyl, jand | 2- nDrphoI noelhoxy, each
h may be opt/i onal] y/substituted. In certain

evinyentiion each R’ s i ndependent |y
he group jconsistin of \dd, al koxy,

et eroaj kyl| and fary}sul fonytoxy. In
I

BHs), Of, Wyls 0 or 1. In
dne éhbodm is O embodi nent k is 1,
in certain enbodi ments of the invention qis 0 or |
I n one enbodi nent g%is O In another enbodinent q is

1. In certaipeenbodi
or 2. In one eabadi
enbodi nent o
certain enbod
i ndependent |y
33 VI 2yr

R2

eNnt s the invention o is'Q 1,
ST fof%?y one. | n another

I n amot her \enbodi ment o is 2. In
s of #he invantion each R' Is
efected from the group consisting of:
tJIO1T >t N /DLO\N/ "N I(/ N

A /l\ T RY,

or a pharmacautically acceptable salt or prodrug thereof,

RY

wherein R', R, R", RY, k, Y, q and o are as defined above.

in certain embodiments R’ is selected from the group consisting of H, halogen,
alkyl, heteroalkyl, cycloalkyl, heterocycloalkyt,' anyl, heteroaryl, eycloalkylalkyl,
heterocycloalkylalkyl, arylalkyl, heteroarylatkyl, cycloalkylheteroalkyl,
heterocycloatkylheteroatkyl, heteroarytheteroalkyl, aryihetercaikyl hydroxy, hydroxyatkyl,
alkoxy, atkoxyatky, gycloalkylkoxy, heterocycloalkyloxy. aryloxy, arylalkyloxy, phenoxy,
benzyloxy, heferoaryloxy, amino, alkylamino, arylamino, sulfonylamino, sulfinylamino,
COOH, COR®, COOR®, CONHR?®, NHCOR’, NHCOOR?, NHCONHR?, alkoxycarbonyl,
;alkylaminocarbonyl,  sulfonyl, alkylsulfonyl,  alkylsulfinyl, ary[sulfonyl arylsulfinyl,

aminosulfonyl, and acyl, each of which may be optionally substituted.



NOO NZLNi O OO34 O0_ NNIn one enbodinent Y
is selected fromthe group consisting o: and in a
speci fic enbodinment Y is In another specific
enbodiment Y is f In another specific enbodinment Y is
a cyclopropyl group. Many if not all of the variables
di scussed above nmay be optionally substituted. if
the variable is optionally substituted then in
certain enbodi nents the opbonaf subst tuent is
selected fromthe group consisting of: hal ogen, =0,
=S, -CN, -NO®2, -CF3, -0OCFa, alkyl, alkenyl, alkynyt,
hal oal kyl , hal oal kenyl , haloalkynyl het er oal kyl ,
cycl oal kyl cycloal&enyl heterocycloaikyl,
heterocycloalkenyl aryl, heteroaryl, hydroxy,
hydr oxyal k @w@g% xyaryl,
R R Ra{ sgéaeémla kf;yai&u yis yw@
Eyic Pssl Keeolsdy. mw%y@?o%ﬁ% 185%0) "“Hef'e?ocycl oal kyl oxy.
hetuer peyichoat kRenylebry ?he@mbﬁw a“l‘ﬁ'ét“@PYBB‘F | oxy,

AR peylrminoDEHI@INO pentydmat diytexylardnoyshca bk BRAPS - ani no,
gf yg@ghgp acytam no, am noal kyl, arylam no,

ony aIkyIsuIIonyl, arylsulfonyl am nosut f onyd,

aggn%ac!engérg%{g}é%g? sele}lcﬂ fram the group?l COE‘WH cﬁi(g-;%, 2) tOI'ITg - SH,
tsano. S, brere, mtetsv‘aa'ﬁcee“g‘@l“\é@@@d“‘”f’ P%S‘i‘ﬁ“f“h B0 %‘d consi sti ng

iRfyfamifbada® gr@mich maQe optiobrjly sub@Med. - NO, , al kyl, al kenyl ,
heteroalkyl hal oat kyl , al kynyt, aryl, 35 vycloal kyl,

hate%% Gl o %KMkwﬁneteroaryl hydr oxy, hydroxyal kyl ,
f& arni no m noal kyl , acyl am no, phenoxy,

alkoxyalk , benzyl oxy aIlesu Ewmg;kbégylsulfonyd

in certain embodcments RZ7s selected from the group consis

alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, cycloalkylalkyl,
heterocycloalkylalkyl, arylalkyl, heteroarylalkyl, cycloalkytheteroalkyl,
heterocycloalkylheteroalkyl, heteroarytheteroaliyl, arylheteroalkyl, hydroxy, hydroxyalkyl,
alkoxy, alkoxyalky, cycloalkylkoxy, heterocycloalkyloxy, anyloxy, arylalkyloxy, phenoxy,
benzyloxy, heteroaryloxy, amino, alkylamino, arylamino, sulfonylamino, sulfinylamino,
COOH, COR®, COOR?, CONHR’, NHCOR, NHCOOR’, NHCONHR?, alkoxycarbonyl
alkylaminccarbonyl,  sulfonyl, alkylsulfonyl, alkylsuifinyl, arylsulfonyl,  arylsulfinyl,
aminosulfonyl, and acyl, each of which may be opionally substituted.

In certain embodiments R? is selecled from the group consisting of H, chloro,
bromo, iodo, methyl, ethyl, propyl, butyl, pentyl, hexyl, cyclopropyl, eyclobutyl, phenyl,
hydroxy, methoxy, ethoxy, phenoxy, benzyloxy, amino, methylamino, ethylamino,
propylamino, butylamino, pentylamino and hexylamino, each of which may be optionally

subsfituied.

In certain embodiments R? Is selected from the group consisting of H, chloro,
bromo, iodo, amino, methylamino, ethylamino, propylamino, butylamino, pentylamine and

hexylamino, each of which may be optionally substituted.

In one specific embodiment flz is selected from the group consisting of H and

alkyl.

In another specific embodiment R is H or methyl.



m nusul fonyl, -- (O OR5, COON, $H, and aoyl, in
addition to conpounds of Fornula (1), the enbodi nents
di scl osed are also firected to pharnaceutically
acceptabl e salts, pharmaceutically acceptable

N- oxi des, rharmaceutically acceptabl e prodngs, and
phar maceutically active netabolites of such

onpounds, and pharnaceutically acceptable salts of
such netabolites, The invention also relates to

phar maceuti cal conpositions including a conpound 31
the invention with a pharmaceutically acceptable
carrier, diluent or excipient. In a further aspect
the invention provides a nmethod of inhibiting one or
nore protein Itinase(s) including exposing the one
or nore protein kinase(s) and/or co-factor(s)

thereof to an effective anmount (1 e%ﬂpound of the
|nveﬁﬁWUﬁWWP%“6ﬁ€W8W66HWﬁ@WV”fﬁ@° ngound is a

1€ @D cdbodiferRieielectef HOm the 6P }095*5*@%"1*5“, K1), (XV),
W) speciobMbolime? i OWalk)..  The compounds di scl osed herein
may act directly and solely on the kinase nolecule

in 0 sinflWevers, it is
und@f%@“%%wwﬁ%R %ﬁ&@bmﬁ%%gﬁthnagp al so act at |east
'@b?f?ﬁWWVW@ﬁ“EbT%SP%ws that are involved in the
phosphoryl ation process. For exanple, where the
ki naseih gnoapedsirfis cheqee haremtapusanetopiEetal such as

te?e)égltyl A B a bRMOMRFenri g, theyt ransfer of phosphate
romA Tﬁ al so considered a cofactor in itself) to

substrat i @-factors
| n c I“‘l&?ﬁé’“ ?"8??!'“8“85;55 Sg?deéjfmgihe uth’ a D] Oﬁg%g n ﬁ cal ci um,

iy} heferepy! ¢ng eret Hn B TGS RGSTAL ?8?ﬁ¥§8ﬁ§f and

di acyl gl ycerbls. In one enbodi nent of the nethod the
0N€ RN BHbGInaROT iSiclacdd ranale@E® yonfistng of HEWEFn- dependent
ﬂgrgggﬁﬂmgmnggeg shn a specific enbodi nent the

cycl i'n- dependent ki nase |s a G?oup I CMCG ki nase. In
O B G O IR RS eee ool et e
ol RGB! COK4, CDKS, CDKG6, CDK9 PCTAI REI , PCTAIREZ,
PCTAI RE3, CAKI M15, Dn2, Dnfc, Ddcchu‘DdPRK

L GRKdkin ebdGRIR, of the FENERRY" | GHET PR IHCEPIS"ICDC28, PHO85,

oS NBR et PRy, B GdERH, and OsC2R or a functiona
eqU|vaIent thereof. In a specific enbodi nent 'the

Ui lgcgﬁtaé Qo%lri;]e!vﬂs of tﬁl%ngen o R | %a Q)fn th Ju :Ehhg) nal

f th
tH'ﬁ‘d ofipRi ol ‘81‘°a'%“y‘n h%m’gt ern’ EI nase(s) i g a °

hgw@wenm tyrosi ne kinase. In one formof this
enbodi nent the protein tyrosine kinase is a
In certain embodiments of the invention R™ is selected from the group consisting

of H, methyl, cyclopropyimethyl, 2-pyridinyl-methyl, 2- hydroxy-ethyl, cyclopropyl, 2- methyl-
propyl, 2,2-dimethyl-propyl, tifluoroacetyl, ~COCHNHCH(CHa)z and N-morphalino-

carboxyl,

In cenam embodiments of the compounds of the invention as described above
each R"is mdependently selected from the group consisting of H, halogen, amino, atkyl,
haloalkyl, haloalkenyl, heterocycloalkyl, ~aryl, oycloalkylalkyl, heterocycloalkylatkyl,
arylalkyl, heteroarytalkyl, cycloalkylheteroatkyl, heterocycloalkytheteroalkyl,



..16 Croup VI| protein tyrosine inase. In one
enbodi nrent the Group VIl protein tyrosine rinse is
selected fromthe group consisting of 1YK2, JAKIL,
JAK2 and HOP or a functional equivalent thereof. in
a specific enbodiment the Group Vil protein tyrosine
ki nase is JAK2 or a functional equivalent thereof. In
one form of the nethod, the JAK2 includes a
recurrent unique acquired clonal nutation. This
mutation is observed in a majority of polyg4hem a
vera (PV) patients and a significant proportion of
patients with other nyeloproliferative disorders,
i ncludi ng, essential thronbocythemia (ET) and chronic
i di opathic myel ofibrbsis (IMF). In one formof the
met hod the nutation is a valine to henyi al ani ne
Bs hdttobltyli DMet@daliop i, bydroxyaBil Ao \BEFEEI. T8 | nci dence
@&hiaﬂrﬂ%@oﬂ%ﬁlﬁgu&@m@di n PV patients is very high (around
76% ot patient s) The JAK2 nmutation is somatic and

occurs at the ty.CoStem cell.
St udf e ”8'3 #F s’} i lf‘da(ind%%me‘gc? ﬁ I ﬂl]e ; ?Eéd JAK2 was
forsingef vawwé|f'@r°da"%|“18‘§°xy etry, el %"&ﬁé "8t row cel | s,
@fyaine)l, o pineshplingrthe. ezicreot@ncrawwbeemfwlh%%feast s derived
fromCD34+ cells, but not in T cells. In addition,

nut apt,, ({i%oéﬁ@ﬁs gag\lqu incfépem@ﬂﬁite@ﬂ@l’r@{ theCgr@®| Oni es

derive mat opai.e cale! |
Bxi"?\/&f akﬁ a‘ﬁc}prar%'ﬁsw % &%&”"ﬁ’r %ﬁm t‘&%‘a:i);hl gl tors

eredien HERPOReAs ﬁ'y'ar“yé“’av,‘ygl’?gb'i‘eg""%q;"a'kwa"ﬂ‘ imig the
atetoawm yycleylsfetoaivit hepecycinpfefheltiatd, rfte‘e@%@e' o W\ anot her
sybegbyanieenilyt Heoyrihety thay. pr etoskly. ¢t §si ne ki nase

h&hﬁay@o&wlyéﬁbs\{medpr otein tyrosine kinase. In one form
of this enbodi nent the Group XI'V protein tyrosine

kinase is selected fro i ng of
PDGFR-F=" ﬁfr’ﬁéfﬁ"‘% OL& rlg’e"e““e “?&8&{% "ﬁ'pmesbé‘tl;ﬂ FLT2,
RISFRe & AdvdppiTaetgp, mgihy, E}%’t"i% ey pe&&ﬂe"’(/ gferéynfi "“t hereof, In
onepholisplapi fathel wigmpord piesituE e Group XI V protein
tyrosi ne kinase is FLT3 or a functional equival ent

t her Qfnain drBod@BrRtoNRnvehior &aah af is bda@ndmtshioeq frnhe  FLT3

ki NaR§ | EBGstHQeSofa Nvt%& ONpaterbAM@S € ndesooycigitpst ant i al
Jcal evi dence to support the

RVB“‘Hf%é’s“‘e“’ath {]HWET_QIDQO nutations are inportant in the

initiation or maintenance of AM in some patients.
Act i \naerirrgbadirenetes s gnterek isgprfan ?“%"é‘l’,’ﬂd'f“e"l *constitutive
aotdr saddmentkiof FLT3 tyrosine kinase activity and can
transform fact or- dependent hemat opoi etic cells as

evi dengadeBdimeQONMER SR is b @ 1f irek amedmadependent growt h
%rg%mgrgﬂgb%gtgigmof tunmours i n i munddefi ci ont

in certain embodiments of the inventién 0is0, 1, 0r 2. Inone embodiment o is

one. In another embodiment cis 1. In another embodiment o is 2,

In certain embodiments of the invention each R" is independently selected from

theg group consisting of:



mce. In addition, retroviral Vansduction of primary
muri ne bone marrow with an AML patient-derived FLT3
| TD (internal tandem duplication) cDNA results in a

| ethal nmnyel oprotiferal ve syndronme. Furthernore,
ratrovlral transduction of bone marrow derived from
pronyel ocytic | eukerplairetinpic acid receptor

(PML- RAR) transgenic mce with FLT3 |1TD results in a
mar ked increase in the incidence of acute

progranul ocytic (APL)-1ike |eukema in such mce
when conpared with mce that received a transpl ant of
nock- transduced bone marrow. Applicants have
denonstrated that kinases inhibitors described 37
herein are capable af inhibiting FLT3 Including an

| TD where there is a duplication of am no acids
VDFREYEYDH at ami no add position -601. In an even
nore specific enbodi ment of the ffod the FLT3

i ncl udes an |nternal tanden1dup| on. In an even

e s c enb rpal” tandem
2&ﬁﬁ#ﬁé§%%ﬁf?? d |cat|on 6? am no adds
VDFREYEY posi tion 592.601. In one enbodi ment of
the netho Bosi ng the one or nore protein kinase(s)
to the conmpound includes adm ni stering the conpound

to a mammal containing the one or nore protein
sef(s). I n another enbodinent the one or nore

I

pJotei ki eSe(s)™, ud @ st_two ki nases
selected fromthe dro cohsi tln%\aﬁ CDK2. FLT3 and
" e

K2 or functi onal U|valents therepf, In a further
formof this enbodi nent the one or resprotein
ki nase(s) include all three of CDK2, FLT3 and JAK2 or
functional equivalents thereof. In an even further
}@bﬁgk“t@e”%nve@h{eQ/pro s the use of a conpound
of t.he 1::ent|on to inhj bit OJEQO{/ﬁbig protein

ki nase(s i n one enbodi he“compound is a
conpound of formula (X), (XIQ Xill), (Xiv),
(XV), (XVI) or (XVI1). In one enbodi nent the one or
nore protein_tdpase(s) is a cyclin-dependent protein

| dnase. In a |f[§ﬁfgggngent the cyclindependent
| pase s a 3 Ki I n one enbodi nment

E&Kf%gﬁﬁhTﬂ/’ c ki nase is selected fromthe group

consi sting of CDC2Hs, CDK2, CDK3, CDK4, COK5, COKe6,

CDK9, PCTAIREl, PCTAIRE2, PCTAl RE3,. CAK/ M)15, Dn?,
DnPc, Dd/QCZ DdPRK LrmCRKI, Pf , 0

(J iy b

/,§ Q\/b :kf\\J//\\S//\\\
%Y s VAN

0



EhC2R, Cf Cdc2R, cdc2+, CDC28
MsCdc2B, and GsC2R or a funbtrgﬁgf’eghysgieEPCdcz’
thereof. In a specific enbodiment the Goup I CMCG
kinase is CDK2 or a functional equival ent thereof
In ?npthir enbodi nent the one or nore ’
prot ei naki nase(s) Is a protein ' '
one formof this enbodiﬁent thetgﬁgfgrﬁ tnggfﬁé a
kinase is a Goup VIl protein tyrosine kinase. In
one enbodi ment the Group VIl protein tyrosine ki n
is selected from the group consisting of TYK2 Jzii
JAK2 and HOP or a functional equivalent thereof. In
a specific enbodinment the Goup VIl protein t ro in
kinase is JAK2 or a functional thereof. in aynnflne
speci fic enbo igent the JAK2 i ncl udes a.V to F °
mutation at p Fbggﬁ\\gif* 38 I n another enbodi nent
the protein tyrosine kilnas@ is a Goup XV protei
tyrosi ne kinase. In on mof this enbodiﬁent {E
G oup XIV protein tyrosine kinase is selected f e
the group consisting of PDGFR-b, PDGFR-a, CSFIR e
C- Ki y one Erolinent Fib sBlcted okrliiF @oup FbsFBacind FLT4 or a
functional equivalent thereof. In one specific
enbodi nrent the Goup XV el n tyrosine ki '
-~ .

FLT3 or a}qﬁngp onal GQUI2£|G thereof. In aEaZSeIS
nore specific enbodi nent FLT3 incl udes én intern In
t andem dupl i cation, *n an even nore specific ®
enbodi ment the internal tandem duplication is a
dupl ingakdicambaifeneis No aci ds VDFREYEYDH at positi
S?Z;6Ql.k!n anot her enbodi rent the one or gnre o

ot ei n ki nase(s), iLncl yde [
sel ect ed fron1§he'/?hypd oﬁgigfﬁﬁg grDCDﬁana§E$3 d
JAK2 or functional equival ents thereof In a f ?E
formof this enmbodinent the one or more prot ei e
ki naderedy sesfeidEesf three of CDK2 FLTg angI gAKZ
orfunctional equival ents thereof Ih an even furth
aspect the inventj gipypvides a method of treati “
preventing a condifi o\ n a mammal in which e
i nhibition of one or nore protein kinase(s) and/
cof act or th%re%f“pr Ye0ks i,Api bits or aneli o
at - D
p h&rﬁﬂV‘%?“%’%&ﬁ%fbnﬁ@%%@g of the condltlooratﬁs :
nmet hod i ncl udi ng adm ni stration of r eni' ﬁ
ef f edteiviiedt &b febiessEeused bR B BPBT" s%*é”@?aﬁﬁn? Lon. I
08 @i alingnpsistitted rendromaeio emberinerss by °®?9ﬂ’~5‘8ﬁ‘3‘ﬁ‘*8‘ of ron- I
is selected from the group consisting of: halogen, =0, =§, -CN, -NOz, -CFa, -OCF,, alky!,
alkenyl, alkynyl, haloalkyl, haloalkenyl, haloalkyny, heteroalkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, aryl, heteroanyl, hydroxy, hydroxyalkyl, atkoxy,
glkoxyalkyl, alkoxyary, alkoxyheteroaryl, alkenyloxy, ~alkynyloxy, cycloalkyloxy,
cycloalkenyloxy, heterocycloalkyloxy, heterocycloalkenyloxy, - aryloxy, hetercaryloxy,
anylalkyl, heteroarylalkyl, arylalkyloxy, -amino, alkylamino, acylamino, - aminoalkyl,
arylamino, sulfonyl, alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalky,

COOH, ~COR®, -C(O)OR?, -SH, -SR’, -ORand acyl.

in certaln embodiments the substiluents are selected from the group consisting
of. halogen, =0, =5, -CN, -NO;, alkyl, alkenyl, heteroalkyl, haloatkyl, atkynyl, aryl,



formula (1), (1i), (111), (1V), (V), (M) or (M1).

i n one enbodi nrent of the nethod the one or nore
protein Miussels) is a cyctin- dependent protein

ki nase. In a specific enbodi nent the cyclin-dependent
kinase is a Goup | CMCG ki nase. |In one enbodi nent
the G oup | CMCG kinase is selected from the group
consi sting of CDC2Hs, CDK2, CDK3, COK4, GDKS, CDK®6,
CDK9, PCTAIRElI, PCTAI RE2, PCTAI RE3, CAK1IMO15, DnR,
Dnm2c, Ddcdc2, DAPRK, LmCRKlI, Pl &R, EhC2R, Cf Cdc2R,
cdc2+, CDC28, PHOB5, KIN28, FpCdc2, MsCdc2B. and
OsC2R or a functional derivative thereof., In a
speci fic enbodi nent ¥t he G oup I CMCG kinase |s CDK2
or a functional equivalent thereof. In one enbodi nent
$:BRyi CRAMIyERN teigoasie heotyetdodakonkehieayfBifp consi sti ng
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In one formof this enbodi nent the protein tyrosine
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equl v nt thereof. In
ameweici onrund piserd (et <P @dHH %\% 7*YPot ei n tyrosine
ki nase is JAK2 or a functional equivalent thereof. In
a NDFR SPHeRAs fdsdbsed Rdaddiamantiedyhed sodAKRIN Feteudes a V to
M AP0 aRAP iHbde®R) it § dndorstoddiMattna eorpaviie divment  t he
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I euk ?nrgineae'mbodimenl of the method the one or more protein kinase(s) is a cyclin-
dependent protein kinase. In a specific embodiment the cyclin-dependent kinase is a
Group | CMCG kinase. In one embodiment the Group | CMCG kinase is selected from
the group consisting of CDC2Hs, CDK2, CDK3, CDK4, CDKS, CDK6, CDKS9, PCTAIRET,
PCTAIRE2, PCTAIRE3, CAK/MO15, Dm2, Dm2c, Ddodc2, DAPRK, LmmCRK1, PIC2R,
EhC2R. CfCdc2R, cdc2+, CDC28, PHOBS, KIN28, FpGdc2, MsCde2B, and OsC2R or a
functional equivalent thereof. [n a specific embodiment the Group | CMCG kinase is

COK2 or a functional equivalent thereof.

In another embodiment of the method the one or more prolein kinase(s) is a

protein tyrosine kinase, In one form of this embodiment the protein tyrosine kinase is a



breast carci noma, ovarian cancer, colon carcinonms,
prostate cancer, nelanoma, nyel odysplastic
syndrones, kel oids, congestive heal failure,

I schem a, thronbosis, cardiac hypel rophy, pul nonary
hypertensi on, and retinal degeneration. in another
enbodi nent of the nethod the protein tyrosine kinase
is a Goup XIV protein tyrosine kinase. In one form
of this enbodi ment the Goup XV protein tyrosine

ki nase is selected fromthe group consisting of
PDGFR-b, PDGFR-a, CSF1 R, c-kit, Fl k2, FLTI, FLT2,
FLT3 and FLT4 or a functional equivalent thereof. In
one specific enbodinment the Goup XV protein
tyrosi ne kinase is PLT3 or a functi onal equi val ent
thereof. In an even nore specific enbodi ment FLT3
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GrM;@’ls are important in the initialion or maintenance of AML in some patients.

Activating mulations of FLT3 result in constitutive activation of FLT3 tyrosine kinase

activity and can, \ransform factor-dependent hematopoietic cells as ewdenced by
conversion o factor endependent growth and formation of tumours in mmunddefscnem

mice. in addilion, retroviral ransduction of primary murine bone marow with an AML
patient-derved FLT3 ITD (intemal tandem duplication) cDNA results in a lethal
myeloproliferative syndrome. Furthermore, retroviral transduction of bone marrow derived

from promyelocytic leukemia/retinoic acid receptor (PML-RAR) transgenic mice with FLT§

ITD resulls in a marked increase in the incidence of acute progranulocytic (APL)-like

leukermia in such mice when compared with mice that received a transpiant of mock-
transduced bone marrow. Applicants have demanstrated that kinases inhibitors described



ki nase. I n one enbodinent the Goup | CMCG lciness is
sel ected fromthe group consisting of CDC2Hs, CDK2,
CDK3, CDK4, CDX5, CDK6, COK9, PCTAI REL,

PCTAI RE2, . PCTAI RE3, CAKI MO S, D2, DnR2c, Ddcdc?2,
DAPRK, LmMCRK1, PfC2R, EhC2R, Cf Cdc2R, cdc2+, CDC28,
PHOB85, KIN28, FpGdc2, MsCdc2f3, and OsC2R or a
functional equivalent thereof. In a specific

enbodi nrent the Goup I CMCG kinase Is QK2 or a
functional equivalent thereof. in one enbodi nent the
condition is selected fromthe group consisting of
prostate cancer, refinoblastoma, nalignant neopl asm
of breast, malignari tunmour of colon, endonetnal
hyper pl asi a, osteosarcoma, squanous cell carcinoms,
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CDK2 or a functional equivalent thereof,

In another embodiment the one or more proteiq,-:kinase(s) is a protein tyrosine
kinase. In one form of this embodiment the protein tyrosine kinase is a Group VIl protein
tyrosine kinase. In one embodiment the Group VI protein tyrosine kinase is selected from
the group consisting of TYK2, JAK1, JAK2 and HOP or a functional equivalent thereof. In
a speoof’ ic embodiment the Group VI protein tyrosine kinase is JAKZ or a functional
hereof in a more specific embodiment the JAK2 includes a V 9F mutat ion al position
617.



i n anot her enbodi nent the protein tyrosine kinase is
a Goup XV protein tyrosine kinase, In one form of
this enbodi nent the G oup XV protein tyrosine kinass
is selected fromthe group consisting of PDG-R-Db,
PDGFR-a, CSFIR, o-kit, FIk2, FLT1, FLT2, FLT3 and
FLT4 or a functional equivalent thereof. In one

speci fic enbodinent the Goup XIV protein tyrosine
kinase is FLT3 or a functional equivalent thereof. In
an even nore specific enbodi ment FLT3 includes an

i nternal tandem duplication. In an even nore

speci fic enbodi mrent the internal tandem duplication
is a duplication of #&nmino acids VDFREYEYDH at
position 592-601. In one enbodi nent the condition is
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CDK2 or a funcimnai equwaient thereof In one embodiment the condition is selected
from the group consisting of prostate cancer, retinoblastoma, malignant neoplasm of
breast, malignant tumour of colon, endometrial hyperplasia, osteosarcoma, squamous cell
carcinoma, non-small cell lung cancer, melanoma, liver cell carcinoma, malignant
neoplasm of pancreas, myeloid leukemia, cervical carcinoma, fibroid tumour,
adenocarcinoma of the colon, T-cell leukehnia, glioma, glioblastoma, oligodendroglioma,
lymphoma, ovarian cancer, restenosis, astrocytoma, bladder neoplasms, musculoskeletal

neoplasms and Alzheimer's Disease.



adenocar ci noma of the colon, gfioma, glioblastona,
ol i godendr ogl i oma, | ynphonma, ovarian cancer,
restenosi s, aslrocytom, bladder neoplasns, and
nmuscul oskel etal neoplasns. 42 |n one enbodi nent the
proliferative disorder is a rnyeloprofiferativee

di sorder. In a specific enbodi nent the

nmyel oproliferative disorder is selected fromthe
group consisting of polycythem a vera, essentia

t hronbocyt hem a and idiopathic nyelofibrosis. 1In
anot her enbodi nent the proliferative disorder is
cancer. In one enbodi nent the cancer is a solid
tumour. In one enboéi nent the solid tunour is a
tumour present in or netastasized froman organ or
ti ssue selected fromthe group consisting of breast,
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promyelocytic leukemia, acute lymphocylic leukemia, myelodysplastic syndromes,

leukocytosis, juvenile myelomonocytic leukemia, acule B-cell leukemia, chronic myeloid
leukemia, acute T-cell leukemia, myeloproliferative disorders, and chronic

rayelomonogylic leukemia.

in another embodiment the one or more protein kinase(s) include at least two
kinases selecled from the group consisting of CDK2, FLT3 and JAK2 or functional
equivalents thereof. In a further form of this embodiment the one or- more proteid
kinase(s) include all three of COK2, FLT3 and JAK2 or functional equivalents thereof.



t he compound is a conmpound of fornmula (X), (XI),
(X)), X)), (Xitv)y, @9, (XVl) or (XVIl). In one
enbodi nent the kinase-related disorder is a
proliferative disorder, In a specific enbodi nent the
proliferative disorder is elected fromthe group
consls)ing of nyeloproliferalive disorders (chronic
i di opat hi c nyetofibrosis, polycylhem a vera,
essential thronbocyl hemi a, chronic nyeloid
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|GUK5§5H3@11 ki EULRE NS RS proddRdhg lde B ssorglivgietise, t 3- cel |

mv%pp m @a pfegara%r:l lgrﬁa%ecma&eﬁi folr ireah‘\g% %&m ifPan alMa@asikn car ci noma,

'%1’05?‘? Eﬂerﬂ morﬁ:g}‘céqmé(a fg Faggiv?n{ ;ghébpor ?ﬁnenwaig rhé)p%itwo@otg@ C an cer,
or eyndiorvelay < e wifion: Xﬁfe‘l egjdirret O @8&”‘3 I ﬁ]cogxleoundb)f o ast

femRdaipg E LD, X0 POavb &Vipokdh, endomet dal hyper pl asi a,
ost eosar coma, squanous cell carci noma, non-snal |

cell In o&éngogr@eﬂlcﬁrme Wor@@rgm‘nasle(é)Vsearcycﬁheilapkndgéﬁlr gluﬂggaa
p&"@%'%if’a‘r‘ %?g:‘ﬂ%ﬁwﬁogrwg\mefcrclgEe(gen%nt%%%@ is ar&/ogd !@*(/jlenocar ci noma
Kpfse.t h@nece(g‘pcglﬁ\ent @? PBWE[ CM@CP iﬂraﬁpsa%lfcgﬁgam the group

colsbign detngPHegFIKBNERK3| SOip HBKR, COKeo WRIP] BHABEncer |

HCBBAES IPORIRE], CABION D Oy, O Ddctr, eRke L mme&EH PE&s and
é%b?acéf'&d% K&:b%@ha PM@R;N@&B@& HsBdcBNRd @otrads ment t he
(g\cigna eauwalen ereef Qn 4 E NG e]gnbodﬂ%en er@(c»% %@ kihbee at i ve

Hreraprdrd F"éfaﬁi" "G é"(?dl1 g8 Frﬁ?% e '?g‘e Sel'e o s Sg%te? romthe
fym dha prove coenpisinasf prpstgte sincep &“Vfﬂ?ﬁ‘?ﬂﬁe’i’ﬁ@é"“\/‘é‘i"'ﬁsm Yssenti al
trdast onpeCyhdreithien, @advdletiadivensit. Pleesarpppe P BFYsi s. | n
ARGk ekn-searbed iuigedicert R@ndos, Olbet tad reatinomee malgne®r der i s

&&B&ﬁ fp%@w?n&mgﬁhﬁﬂhﬂeahmtEﬁﬁmﬁam@ﬁrmmara solid
denocarcmoma of P\e can T@ﬂ’%&%ﬁ&. gtlog%toﬁé)!)hbogen&ddlmé” is a
tu vp tbl%§ AR usto%th organ or
‘l/”l“’gﬂg‘ﬁéva%ﬁw@ﬁf "%SE?"QF‘?‘ BSﬁ%C’fmﬁ‘a group consi sting of breast,
RyQPiEP; and ARG Disgsdst at e, endonetrlun1 bone, skin,
lung, liver, pancreas, cervix, brain, neural tissue,
| ynphiatdne citiossaene olpl oo preis Breies) it ratfdlblsand nuscl e.
ki Hse O Bhe RIFROSK cABitnent thﬁym@:&lﬂ}}&‘sﬁi kinks8is aGrheVI@to@In ogi cal
r@sﬂgﬁﬁxs& lA He é?nbo%ﬂ\@rﬂhg dr&p V!!%H@rﬂﬂdsuﬁéﬁ%e i heedwmat ol ogi cal
c'up ﬁcraishpg 0}3&1(2 \%(F K arn? mP%n%nMn?&QvaW%bﬁth% gf ggﬂ: 2
as 1 in t rogJ ine %ggﬁ/e ?Aﬁyor a(\:umltlg‘ll:ﬂ
FYRHERETE e S

equivalent. In a more specific embodiment fhe JAKZ includes a V to F mutation at
position 817. In one embodiment the condition is selected from the group consisting of
Myeloproliferative disorders (chronic idiopathic myelofibrosis, polycythemia vera, essential
thrombocythemia, chronic  myeloid  leukemia), myeloid  metaplasia, chronic
myelomonocytic leukemia, acute lymphocylic leukemia, acute enythroblastic leukemia,

Hodgkin's disease, B-cell lymphoma, acule T-cell leukemia, bredst carcinoma, ovarian
| cancer, colon carcinoma, prostate cancer, melanoma, myelodysplastic syndromes,
keloids, congestive heart failure, ischemia, thrombosis, cardiac hypertrophy, pulmonary
hypertension, and retinal degeneration.



nyel odyspl asti ¢ syndrone, |eukocytosis, juvenile

nmyel ononocytic | eukem a, acute B-cell |eukem a,
chronic nyeloid | eukem a, acute T-cell |eukem a,
chroni c nyel ononocytic |eukem a, nyel oid netapl asi a,
chroni c nyel ononocytic | eukem a, acute erythroblastic
| eukem a, Hodgkin's disease, and 8-cell |ynphoma. In
anot her enbodi mrent wherein the kinase-rel ated

di sorder is a cardiovascular disorder. in one

enbodi nent the cardi ovascul ar disorder is selected
fromthe group consisting of congestive heart
failure, ischem a, thronbosis, cardiac hypertrophy
and restenosis, |In«one enbodi nent the kinase-rel ated
di sorder is a neurodegenerative disorder. 1In a
specific enbodi nent the neurodegenerative disorder is
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a conpoun e formula xi Ar'z Rbt Ri
NR X R N2ZZ

I an even further aspect the invention provides the use of a compound of the
invention in the preparation of a medicament for the treatment or prevention of a kinase-
related disorder. In one embodiment the compound Is & cormpound of formula (X), (<),
), X, QUVY, (XV), (X1 or (XVI),

in one embodiment the kinase-related disorder is a proliferative disorder. Ina
specific embodiment the proliferative disorder is elected from the group consisting of
myeloproliferative disorders {chronic idiopathic myelofibrosis, polycythemia vera, essential
thrombocythemia, chronic  myeloid  leukemia), ~myeloid metaplasia, chronic
myelomonocytic leukemia, acute myelozd leukemia, juvenile myelomonocytic leukemia,
acute promyelocytic leukemia, acute lymphocytec leukemia, acute erythroblastic leukemia,
acute B-cell leukemia, leukocytosis, Hodgkin's disease, B-cell lymphoma, acute T-cell
leukemia, breast carcinoma, ovarian cancer, colon carcinoma, prostale cancer,
melanoma, myelodysplastic syndromes, keloids, retinoblastoma, malignant neoplasm of
breast, malignant tumour of golon, endometrial hyperplasia, osteosarcoma, squamous cell |
carcinoma, non-small cell lung cancer, melanoma, liver cell carcinoma, malignant
neoplasm of pancreas, myeloid leukemia, cervical carcinoma, fibroid tumour,
adenocarcinoma of the colon, glioma, glioblastoma, oligedendroglioma, lymphoma,
ovarian cancer, restenosis, astrocyloma, bladder neoplasms, and musculoskeletal

neopiasms.



wherein R, R, R, Rb, Z', Ar', Ar'; X and Xz areas
defi ned above; (b) subjecting the conpound to ring
dosi ng netathesis: (c) optionally reacting the double
bond thus fornmed to forma cycl oal kyl group.

DETAI LED DESCRI PTION OF THE I NVENTION In this
specification a nunber of terns are used which are
well known to a skilled addressee. Neverthel ess for
the purposes of clarity a nunber of terns will be
defined. As used herein, the termunsubstituted neans
that there is no substituent or that the only

substi Wents are hydrogen. 45 The term "optionally
substituted" as used throughout the specification
denotes that the growp may or may not be further
substituted or fused (so as to forma condensed
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preventing a kinase-refated disorder including administration of & therapeutically effective
amount of a compound of the invention to a patient in need thereof, In one embodiment
the compound is a compound of formula (X), (X1), (XH), XY, (XIV), (XV), (XVI) or (XVI1).

In one embodiment the kinase-related disorder is a proliferative disorder. in a
specific embodiment the proliferative disorder is elected from the group consjsting of
myeloproliferative disorders (chronic idiopathic myelofibrosis, polycythemia vera, essential
thrombocythemia, chronic  myeloid  leukemia), myeloid metaplasia, ~ chronic
myelomonocytic leukemia, acute myeloid leukemia, juvenile myelomonocytic leukemia,



preferably C -Ce unless otherw se noted. Exanples of
sui tabl e straight and branched CrC6 al kyl
substituents include nethyl, ethyl, n-propyl,
2-propyl, n-butyl, sec-butyl, t-butyl, hexyl, and
the |ike. The group may be a term nal group or a

bri dgi ng group. "Al kyl am no" includes both
nono- al kyl arni nd and di al kyl am no, unl ess specifi ed.
" AMbnoal kyl am no" neans a - NH Al kyl group, in which
al kyl is as defned above. "flialkylam no" neans
a-N(al kyl )2 group, in which each al kyl may be the
same or different and are each as defined herein for
al kyl . The al kyl greup is preferably a Cl-CS al kyl
group. The group may be a termnal group or a
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carbon atons, in the nornal chain. The group may
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in another embodiment wherein ihe' kinase-related disorder is a cardiovascular
disorder. In one embodiment the cardiovascular disorder is selected from the group
consisting of congestive heart failire, ischemia, thrombosis, cardiac hypertrophy and

resienosis,

In one embodiment the kinase-related disorder is a neurodegenerative disorder.
In a specific embodiment the neurodegenerative disorder is Alzheimer's disease.



"Al kenyl oxy" refers to an 0- al kenyl group in Mch

al kenyl |Is as defined herein. Preferred al kenyl oxy
groups are Cl.Cs al kenyl oxy groups. The group may be
a termnal group or a bridging group. "Al kynyl oxy"
refers to an -O al kynyl group in which al kynyl is as
defined herein, Preferred al kynyl oxy groups are G C5
al kynyl oxy groups. The group nay be a term nal group
or a bridging group. Al koxycarbonyl" refers to an
-C(O-0-al kyl group in which alkyl is as defined
herein. The al kyl group is preferably a Cl-Cs al kyl
group. Exanples include, but not Ilinmted to,

nmet hoxycar bonyl and et hoxycarbonyl. The group nmay be
a termnal group or%a bridging group. "Akylsuthnyl"
neans a -S(O -al kyl group in which alkyl is as
defined above. The alkyl group is preferably a Cl-GCs
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erpppdieee) it @’m{iﬂ“‘ﬁ . “0”1’?’“ i W‘Wi()s%‘f %@W & g%@r s to a
VB ®- al kyl group in which alkyl is as defined
above. The Skyl group is preferably a C -Ce alkyl

gr Ol’\'pe mvgmml oRSigeb QﬁéthUﬁf&mhst& cel Grblifelatiofmhduegl t O
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are not I|n1ted t o, ethynyI and propynyl. The group
may BEvKngasRiPL " GMYEp or a bridgi ng group.
" Al kyl am nocar bony4 *‘refers to an al kyl am no- car bonyl
group in which alky is as defined above. The
group may be at rn1n I ro or a bridging group.
"Cycl oal kylg:_refers #o a sgturated or partially
saturated, no c?lec or f sed or spire polycyclic,
carbocycle pr era Iy cogk |n|ng from3 to 9 carbons
per ring, su thropyl, cycl obutyl,
cycl opent yI?' cchohe%&l and the l'ike, unless
ot herwi se specified. It
wherein R, R R?, R®, 22, Ar', AP, X" and X? are as defined above;

{b) subjecting the compound to ring closing metathesis;

(c) optionally reacting the doubile bond thus formed to form a cycloalkyl group.
BETAILED DESCRIPTION OF THE INVENTION

in this specification a number of terms are used which are well known o a skilled

addressee. Nevertheless for the purposes of clarity a number of terms will be defined.

As used herein, the term unsubstituted means that there is no substituent or that

the only substituents are hydragen.



i ncl udes nonocyclic systens such as cycl opropyl and
cycl ohexyl, bicyclic systens such as decalin, and
pol ycyclic systens such as adamant ane. The group may
be a termnal group or a bridging group.
"Cycl oal kenyl " means a non-aromati c nonocyclic or
muiticyclic ring system containing at | east one
car bon-carbon doubl e bond and preferably having from
5-10 carbon atons per ring. Exenplary nonocyclic
cycl oal kenyl rings include cycl openl enyl,

cycl ohexenyl or cycl oheptenyi, The, cycloal kenyl group
may be substituted by one or nore substituent
groups. The group nfAybe a terminal group or a
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"Mono-alkylamino® means a ~NH-Alky! group, in which alkyl is as defined above.
"Dialkylamino” means a ~N(alkyl), group, in which each alkyl may be the same or different
and are each as defined herein for alkyl. The alkyl group is preferably a Ci-Cq alkyl group.
The group may be a lerminal group or a bridging group.

*Arylamino” includes both mono-arylamino and di-arylamino unless specified.
Mono-arylamino means a group of formuta aryiNH-, in which aryl is as defined herein.
di-arylamino means a group of formula (aryl),N- where each aryl may be the same or
difieren}t and are each as defined herein for aryl, The group may be a terminal group or a

bridging group.



"Het erocycl oal kyl al kyl" refers to a

het erocycl oal kyl -al kyl group in which the

het er ocycl oal kyf and al kyl noieties are as previously

descri bed. Exenplary heterocycl oal kyl al kyf groups
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(2t et rahydrot hi ol uranyi ) et hyl . The group nay be a

term nal group or a bridging group. "Heteroal kyl"
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"Afkoxycarbonyl” refers to an ~C(0)-O-alkyl group in which alkyl is as defined
herein. The alkyl group is preferably a C-Cs alkyl group. Examples include, but not
fimited 1o, methoxycarbony! and ethoxycarbonyl. The group may be a terminal group or a
bridging group. t

“Alkylsulfinyl” means a -S{0)-alkyl group in which alkyl is as defined above. The
alky! group is preferably a Cy-Cs alkyl group. Exemplary alkylsulfinyl groups include, but
not fimited to, methylsuliing! and ethylsulfinyl, , The group may be a terminal group or a
bridging group.



aromatic ring (preferably a 5 or 6 nmenbered aromatic
ring) having one or nore heteroatons as ring atons
in the aromatic ring with the remainder of the ring
atons being carbon atons. Suitable heteroatons

i ncl ude nitrogen, oxygen and sul phur. Exanples of

het eroaryl include thiophene, benzothi ophene,

benzof uran, benzi m dazol e, benzoxazol e,
benzot hi azol e, benzi sot hi azol e,

napht ho[ 2, 3- b1t hi ophene, furan, isoindoli zine,
xant hol ene, phenoxatine, pyrrole, imdazole,
pyrazol e, pyridine, pyrazine, pyrimdine, pyridazine,
i ndol e, isoindole, ¥Hindazole, purine, quinoline,
isoquinoline pht hal azi ne, naphthyri di ne,

qui n‘%%@u f&np Qefers® J18@)AIN @roup Gakbakpk ceiphenant hri di ne,

|
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| SOOX ey é%u zana

"ﬁﬁ%“H@i‘{‘é’?@W@"“‘W T“e ggpup T e 3 o) F’F”& °’F 9 9 ‘g , 5-, or

8- quinolyl, 1-, 3-, 4-, or b5- |squ|noI|nyI 1-, 2,

or 3wkyhynekal gy)lxp, or @md azreqp mea¥ anJhphati hedrpgafbon PR gr oup may

cpr@am@g atc%omamﬁil triplE) BoRULRYS WhlEn By HR letkald briBhcigd pBeapbly .

ha V\X’]n roﬁ\ ZQﬁ ar¥oh Qlor}igyrlnore pr é@(VZc‘ﬁ%aerﬁst@vrs QaE Méfe?aélr kyl group in
t e.nor E% ry stajctures n)élude E[D l‘? l’m@eﬁ tc)ar e as

HPBEPBISEY '&eég‘@? i @'ijf 3‘-"'?%? dPr§UAel%er oar yI al kyl

st ey sorsnthasave ey ped iRl P Riy? Prdgg P’%’f y. Exenplary

het eroaryl al kyl groups include pyridyl methyl. The

gr OUfikyaYocdBnyl" dterd 164 Bkyrdido-cGoOLUOT vhigh alptamtigi ng gr oup.

is JSQe%# ab@!; K’Ne group@ﬁy bea tg£|ﬁ%gudmﬁn@10mbpes s otherw se
specified, an aliphatic hydrocarbon group which may

be stralqht or branched havi Og%cﬁ;bon atons in

t he "CERHY ﬁﬁwﬁ%?@wﬁ?%T@W%bFVm@pP%“ﬁmcarEons such as
swetphispiclic, cestopygid prefepsbpjAining fise B fodAFsPonsR” “M9s¥PPdpyl ) or
doditbrythy, cfclbulpLbdbbpentyl, 0K yid thelike, trtepstolrerrisy spslitdy It) . The group
HBRks RBociiclsREME stAbs c@lofdgyDand Eycighexypicicd gstivg sghoup. It 1S

i Q%E S (B?R@cht‘, %Ems I s Mr@aqtarle N1 B6up k@t 4 wmah  conpounds

uorbm by are isomeric forms including
%1” S EPEY §6ners enantomers, tautoners, and
geonetrical isoners in "E' or 7" conflguratlona
s 0miSclogheniy meansct oo menogilg omYe RS SRT L i s al so 50
mmﬂ@gswgwdwwhahmﬁwmewpgmﬁ@ﬁm@mﬁﬂﬁﬂﬁg§ﬁ6ﬁ°as
Hib@Sloy RORRESmpBNamntyioetEeny andndugedeeterd.cal i somer s
S3eBR oSERABEHIE GheRodRbY SloGahey B Mslled Bybercal  met hods
mJ] edsublgixnen'i A?oqae The rwp ’nAy ed tém%algla@) ohblidgng G Of the

onpounds of the disclose enbodlnents may exist as

single
g The above discussion of alkyl and cycloalkyl substituents also applies to the alkyl

portions of other substituents, such as without limitation, alkoxy, alkyl amines, alkyl
ketones, arylatkyl, heteroarylalkyl, alkylsulfony! and alkyl ester substituents and the like.

“Cycloalkylalkyl" means a cycloatkyl-alkyl- group in which the cycloalkyl and alkyl
moieties are as previously described. Exemplary monocycloalkylatkyl groups include
cyclopropylmethyl, cyclopentylmethyl, oyclohexylmethyl and cycloheptylmethyl,  The
group may be a terminal éroun or a bridging group.

"Halogen” represents chlorine, fluorine, bromine or iodine.



stereoi soners, racemates, and/or m xtures of
enanfioners and for diastereoners. Al such single
stereoi sonmers, racemates and m xtures thereof are
intended to be within the scope of the subject
matter described and clained. Additionally, Formula
(I') is intended to cover, where applicable, solvated
as well as unsolvated fornms of the conpounds. Thus,
each formul a i ncl udes conmpounds having the Indicated
structure, including the hydrated as well as the

non- hydrated forns. |Inaddition to conpounds of the
Forrmula (I), the conpounds of the various

enmbodi ment s i ncl udg, pharnaceutical |y acceptable
salts, prodrugs, hbxrdes and active netabolites of
such conpounds and pharmaceutically acceptable salts
of Stpehcycdont @lbob i tested oThtalysayaiv mophdFfacEut i cal |y
o@&;@@o@ct AP boRai@lat Bast dh&heRioSont s@ecBBldnSiighratuliret ai n t he
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pip@typ opends teofydBrormu naphiinp) 13neRratse t445FFaréd from an
okakb9dh g M i1 G-oxdfidpBhe OMhefgfo@Magite AoErgiendrcp @eibgnExanpl es of
sWch inorganic acids are hydrochloric, sulfuric, and
phosphori c aci d. Appropriate organic acids may be

sel ected froqiali%hatic ? @? ati.Cy, aromatic,

het eP&EyEter Eih xillh‘?teé"c"éi‘ﬁ For cl asses of
cwbgwwﬂ@ﬂavwd@em@&dﬁﬂﬁ@ﬁ“ﬂ?a%ﬁW@HmaﬁébF@?%ic aceti c,
gptpopi oni ¢, sucdnic, glycolic, gluconic, lactic,
malic, tartaric, citric fumaric, maleic, alkyl

sul.f, gg]elrogyf:oamawl SrHérJ er iﬁterocyc@%ﬂrrlai@b&ir&p Pmﬁi{m&gm iC fal Iy
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hﬁra?cy%ﬁq 2 ? a y rriou%i1 [ RE are as, prévi siE? dé rIbed %&ERBM‘

net a from
WWWWWWWHWsodi&WWspota§@iﬁni n@ E%Wmmﬂ$%§%ICium
(@btamiretioymny)raivtl Theiofver mayha eiierciﬁag@m oga b9 P de f r om
organi ¢ bases such as choline, diethanciamn ne,
NOr PR daikyErererEb R@Eighe ¥ e Sanaky @rganid heab t s ar e:
m Ry c%ssrﬁ’olre praferably 3 WD Bfbheih Me @t dnor BdAIWHRS
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Addi t |
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likpe THe @roHA B2y PP REM FPER OGNSR fig %’i‘j’fe'ﬂ?f" i ences, 19th
WEEGhbrihy) hasrrhenivire ik the fuld| of Fdippgro@cplers otha pgian 9bA 1995, | n
doRSinthgBewdmipesubns of ihhigitginggreer sol i ds, it i s understood
by those skilled in the art that the inventive

COHDQH,I‘]QSSQ g&H %inéai?f o 9rou§ albis (inﬁﬁyop@ﬁéiiyssﬁbsiit@d
monocyclic, or fused polycyclic, aromalic carbocycle (ring structure having ring atoms that
are all carbon) preferably having from 5 to 12 aloms pér fing. Examples of aryl groups
include pheny!, naphthyl, and the like; (i) an optionally substituted partially saturated
bicyclic aromatic carbacyclic moiety in which a phenyl and a Csy cycloatkyl or Csq
cycloalkenyl group are fused logether to form a cydlic  structure, such as
tetrahydronaphthyl, indenyl or indanyl. The group may be a terminal group or a bridging

group.



it different crystalline or polynorphic forns, al

of which are intended to be within the scope of the
present invention and specified fornulae. "prodrug"
means a conpound which is convertible in vivo by

net abolic nmeans (e.g. by hydrolysis, reduction or
oxi dation) to a conpound of fornmula (1). For exanple
an ester prodrug of a conpound of fornula I

contai ning a hydroxyl group may be convertible by
hydrolysis in vivo to the parent nolecule. Suitable
esters of conpounds of fornmula (I) containing a
hydroxyl group, are for exanple acetates, citrates,

| actates, tartratesygy nmnal onates, oxal ates,

sal i cyl ates, propionates, sucdnates, fumarates,

mal e&i@ﬁé ag(? ng‘ melfE gn@%da@éﬂ@%éo@ Tn Riidd M‘og o4 Béﬁbaamé?&l hoat es,

gest tes, I1sethjonates, di-p-to trates,
Rt AR BHBRATRL AR Bl oy i &
begdapirsl oSl PIEMAPES, p-t ol uenesul phonat es,
cycl ohexyl sui phamat es and qui nal es. As anot her
ex anifylaRareHtaeikyPEQEH g @faniand 2o npdead 2of formul a |
B BB B e B e B, e . ( Exampl s
s gieh Pl gt el sna e S R B F .
le[minp! SRRSOy Met ab. Res., 18: 379, 1987), The term
"therapeutically effective amount™ or "effective
anD Udieroard!'Seiti@NaloBd1® Wit of a g e itemrtupt ontéfng ect benefi ci al
o Mhai B | 5 @huf b 51 € HembeRSMInbiS «ingARevief bne et inve anmount can
hg?ef?ofaiorg‘s aming!at?mts%(hee?omlahrc]ringﬁﬁ 1h9r£n|13ifmr o@th@gmtoﬁk lﬁ"“ﬁ ations. An
ce etCt ! Vitablam)rurpo EI D niXle ,%a e Xnd%ulflpttur.lé%m?lggof to
TP F9mt itebiniHERPOBS A E MY BT 2 & Tever se, sl ow or
hﬁ%kuwaﬁ@mﬁﬂ®QW@§@W@hb%PmWh@mHW§@§§%m§¥§ie. The term
béhpiarvRl bergikpniaa, naplgyoid B-gthidplnet fivea, igdindolzine XelPPEMn | oi ni ng t he
pheMdRatiRN ehBrold) fimidazole, | pirithtd, P@ditDyeAny . pydrmiing, efridaziesnce to t he
iBliCS R Me, HRHIRAURES (@indkda@Yiveadntodidzing Raprinidihes a
ELEL ORI GLONP GO @ lAhe? LAY QU I 1 the
“nor el charn (1 n tp IS case an oxygen, gtom. An am de
sgPBelp PreonEFe P B STEFSal BT PoToup. but it does not
PEidh et i S SoWPlein et & soquippling R RO R i 1 (it has a
orfi-ttianyh gieeyroart rente i lemrdhgoupot idgh9 9krai n) . The term
“"functional equivalent"” is intended to include
var i @y b 2 BRES-didi Goup iPWn@h 1©d Hateriyadsyl Speci es
AEREL Q.%gvi@gyrdgs'crged. bitterd HeboaRiSiy AR SR @ @ud hat  Ki nases
AT ot LSy ST ol b e e Gl By o | MY
Qoﬁhary,vterfTaFy or quat ernary structure of a
YRR FRPEENY988f orm i s different to the protoypiral
ki nase, the nol ecul e maintains '
"Lower alkyl" as a group means unless olherwise specified, an aliphatic

hydrocarbon group which may be Eiraigh‘t or branched having 1 to 6 carbon atoms in the
chain, more preferably 1 to 4 carbons such as methyl, ethyl, propy (n-propyl or isopropy!)
or butyl {n-butyl, iscbutyl or lertiary-butyl). The group may be a terminal group or a
bridging group.

It is understood that included in the family of compounds of Formula (1) are
isomeric forms including diasterecisomers, enanliomers, tautomers, and geomefrical
isomers in "E" or *Z" configurational isomer or a mixture of E and Z isomers. it is also



bi ol ogi cal activity as a protein kinase. |sofornms may
arise fromnormal allelic variation wthin a
popul ati on and I nclude nmutations such as am no add
substitution, deletion, addition, truncation, or
duplication. Al so induded within the term"functiona
equi valent"” are variants generated at the | evel of
transcription, Many kinases (including JAK2 and
CDK2) have isoforns that arise fromtranscript
variation. It is also known that FI T3 has sa an
isoformthat is the result of axon-Skipping. Oher
functional equival ents i ndude klnases having altered
post- translational nodification such as
gl ycosyl adon. Speci¥ic conpounds of She Invention
include the followng: O~/ HNO N H NNH ONe O
understobd BA Sor@® isohdbde st su® @ drelereomds-RpeESHI{~ O 0 IN N

gebhetoaMokbr2arNe ErakdNy £ysich Blldjorehemibdi idhdINnddy Hose

skilled in the arl,

Some of the compounds of the disclosed embodiments may exist as single
sterecisomers, racemates, andlor mixtures of enantiomers and Jor diasiereomers. Al
such single sterecisomers, racemates and mixtures thereof are intended to be within the

scope of the subject matter described and claimed.

Additionally, Formula (1) is infended to cover, where applicable, solvated as well
a5 unsolvated forms of the compounds. Thus, each formula includes compounds having
the indicated structure, including the hydrated as well as the non-hydrated forms.

In” addition to compounds of the Formula (1), the compounds of the vanous
embodimenis include pharmaceutically acceptable salts, prodrugs, N-oxides and active
metabolites of such compounds, and pharmaceutically acceplable salts of such

metaboliies.

The term "pharmaceutically acceplable salls" refers {0 salts that retain the
desired  biological activity of the above-identified compounds, and include
pharmaceulically acceptable acid addifion salls and base addition salls. Suitable
pharmaceutically acceptable acid addition salts of compounds of Formula () may be
prepared from an morgamc acid or from an organic acid. Examples of such inorganic
acids are hydrochloric, sulfunc 'and phosphoric acid. Appropriate organic acids may be

selected from aliphatic, cycloaliphatic, aromatic, heterocychc carboxylic and sulfonic
classes of organic acids, examples of which are formic, acefic, propionic, succinic,
glycalic, gluconic, lactic, malic, tartaric, ditric, furnaric, maleic, alkyl sulfonic, arylsulfonic.
Suitable pharmaceutically acceptable base addition salts of compounds“-;, of Formufa ()
indude metallic salts made from lithium, sodium, potassium, magnesiurh, calcium,
aluminium, and zinc, and organic salls made from organic bases such as choling,
diethanolamine, morpholine. Other examples of organic salts are: ammonium salls,
quaternary salts such as tetramethylammonium salt; amino acid addition salts such as
salts with glycine and ardm ne. Addiional information on pharmaceutically acceptable
salts can be found in Remington's Pharmaceutical Sciences, 19t Edilion, Mack
Publishing Co., Easlon, PA 1995. In the case of agenis that are solids, itis understood by
those skilled in the art that the inventive compounds, agents and salts may exist in
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different crystalline or polymorphic forms, all of which are infended ‘o be within the scope
of the present invention and specified formulae.

"Srodrug" means a compound which is convertible in vivo by metabolic means
{e.q. by hydrolysis, reduction ‘or oxidation) to a compound of formula {1). For example an
ester prodrug of a compournd of formula | containing a hydroxyl group may be convertible
by hydrolysis in vivo to the parent molecule. Suitable esters of compounds of formula M
containing a hydroxyl group, are for example acefates, citrates, laclates, fartrates,
malonates, oxalales, salicylates, propionales, succinates, fumarates, maleates,
methylene-bis-B-hydroxynaphthoates,  gestisates, isethionates, di-p-toluoyliartrates,
methanesuiphonales, ethanesulphonales, benzenesulphonates, p-oluenesuiphonates,
cyclohexylsulphamates and quinates. As another example an ester prodrug of a
compound of formula | containing a carboxy group may be converiible by hydrolysis in
vivo to the parent molecule. (Examples of ester prodrugs are those described by F.J.
Leinweber, Drug Metab. Res.,18:379, 1987).

The lerm “therapeutically effective amount” of "effective amount” is an amount
sufficient to effect beneficial or desired clinical results. An effective amount can be
administered in one or more administrations. An effective amount is typically sufficient to
palliate, ameliorate, stabilize, reverse, slow or delay the progression of the disease stale.

The term “normal chain” refers to the direct chain joining the two ends of @
linking moisty. In reference to the present compounds an alkoxyatkyl group is a
heteroalkyl group containing a heteroatom in the normal chain {in this caée an oxygen
alom). Anamide groupis also a heteroalkyl group but it does not contain an oxygen atom
in the normal chain (it has a nitrogen atom in the normal chain).

The term “functional equivalent” is intended to include variants of the specific
protein kinase species described herein. It will je ‘understood that kinases may have
isoforms, such that while the primary, secondary, tertiary or quaternary structure of a
given kinase isoform is different to the protoypical kinase, the molecule malniains
biclogical activity as a profein Kinase. Isoforms may arise from normal allelic variation
within a populalion and include mutations such as amino acid substitution, deletion,
addiiion. truncation, or duplication. Also included within the term "functional equivalent’
are variants generated at the tevel of transcription. Many kinases {including JAK2 and
CDK2) have isoforms that arise from transcript variation. 1t is also known that FLT3 has
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an isoform that is the result of exan-skipping. Other functional equivalents include kinases

having aliered post-translafional modification such as glycosylation.

Specific compounds of the invention include the following:
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N INN/ NN\V'" 11 HHHO RCNV ONH N C-JH N'N
H The conpounds of the invention have the ability to
inhibit the activity of certain protein kinases.
"Pie ability to inhibit kinase activity nay be a
result of the conpounds of the invention acting
directly and solely on the kinase nolecule to inhibit
bi ol ogi cal activity. However, it is understood that
t he compounds may al so act at |east partially on
co-factors of the lIdnase in question that are
i nvol ved in the phosphorytation process. For exanpl e,
where the kinase is cyclin-dependent, a co-factor
such as cyclinAis #nvolved in the transfer of
phosph from ATP (al so cofsiyered a co-factor in

0 the substrat | ecul e. O her Kkinase
co- or i ncl ude |od|ck\ eci es_(such as zinc and
cal |un) Tipids (such a$ pho pgvp\gylserlne) and

r6M€™ 61 The gg?p d$ ay have activity

ag a% w de range of ki nases. One suitable
fani'l yHof protei n kinases aﬁb t he cyckn- dependent
proteln i asps An exanpl e Ol t he cyclindependent

ki nase he G oup | | ses. Exanpl es of
C}oup ki nases in Hs, CDK2, CDK3,
5, CDK6 CDK9, P AIR l,, PCTAI RE2,
PGTAI P'lvo15 D2, Cle2, DdPRK,
I¢k R, EhC2R cdc2+, CDC28, PHO85,

Kltd28 ﬁdeCZ Ms Cdc 2B, andHCBCZR or a functiona
eqU|vakej; thereof. A Grou ki nase of
icyl
[

particy interest is other famly of
n k nases are pro n t NQsi ne ki nases. An
e ~ protein tyrosine % pases~is a Goup VI
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protein tyrosine kinase include TYK2, JAKM JAK2 and
HOP. A protein kinase of particular interest is the
Group VIl protein tyrosine kinase Is JAK2, The JAK2
protein Kkinase may include a recurrent unique
acquired clonal nutation. As stated previously this
mutation is observed in a majority of polycythem a
vera (PV) patients and a significant proportion of
patients with other nyetoproliferative disorders,

i ncludi ng, essential thronbocythem a (ET) and
chronic idiopathic nyelofibrosis (IMF). A typica
mutation is a valine to phenylal anl ne substitution
at position 617 (V617F). The incidence of this
mutation in PV patients is v hi gh (around 78% of
patlen s Anot her exanple o roteln tyrosine

the Group XV tyr03|ne ki nases,

f. the Goup X r tyrosine ki nase
Include D@F b PDGFR- @ekit, Flk2, FLT 1,
FL ;QN FLT4 A v>prote|n tyr05|ne

partl%ular |nte$e I's FLT3, The FLT3

klnase may i nclude a nutatlon here is substantia
experlnéﬁﬁ\‘ and clinical Lgdence to support the

hypo t hat FLT3 nut ons re i nportant inlhe

i nit i on_nr mai ntenance of AM{ i'n sone patients.

Activating nuwoations of FLTSy I't in constitutive
K| e activity and can

acti égi & 'FLT3 tyrosi
t r ansfon act or - dependent henatopoietic cells as

evi dencéd by conversion to f tor-|ndependent growt h
and forfajion of tunmours in iimunodeficient mnice. In

addi t®eh retroviral trans |on of primary nurl ne
bon rrou.w th an AML ien Nderlved FITS t TD

(i nternal tanden1dupllcat| results in a
| et hial™ INj;rollferatlv %&n me. Furthernore,
ret rowa osduct i on of Nbdhe n#lter ow derived from
pronyel%cytlc | eukem alretinqlic acid receptor

NL- )[transgenlc m ce WEQEEFLTS ITD results in a

ease in the ifngi dente of acute
pro n sytic (APL)-Ii | ebkerda in such mice
when conp red wi ,th m ce at eﬁ%gi a transpl ant of
pl i tan

noclk- r duce bone rrlo ts have

denD ed t hat klnaseNldh itors described herein

are cap bl e of inhibiting Fl, |nclud|ng an | TD

vflere t bre is a duplicati f 62 amno acids

at amno acid S|t| n 592-601. In an even

pec *400 enbodi nent > met hod the FLT3

|ncI des nal tan Pca&ron. In an even
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nore specific enbodi ment the Hanmel tandem duplication
is a duplication of am no acids VDFREYEY)H at
position 592.601. The inhibition of the protein

ki nase may be carried out in any of a nunber of well
known ways in the art. For exanple if inhibition of
the protein kinase in vitro is desired an

appropriate anmount of the conmpound of the invention
may be added to a solution containing the kinase, In
circunstances where it is desired to inhibit the
activity of the kinase in a manmal the inhibition of
the kinase typically involves adm nistering the
conpound to a manme# contai ni ng the ki nase.
Accordingly the conmpounds of the Invention may find a
nultipl unber of applicatians]in which their

abi | to i nhi bit protelnk fases of the type

ment hove can be utiN#sed Mror exanple the
conp unds nqx bg used to inhibitiprotein kinases. The

/B be used i tti ng or preventing
a co |n |n % manmmal in h inhibition of a

prot ei n" ki nase and/or co-fact t hereof prevents,

inhibits nmeliorates a p t ology or a

synpt o gy of the condi anples of conditions
t hat be t¢eated by in t| n of protein kinases
i ncl ude lprost.ate cancer, gstoma, nalignant

neopl a hﬁbf east, nalig nqyr of col on,
endonet dal'y hyper pl asl a, osfe&sardﬁh& squanous cal
carci nonm,.-Ron-snall cell 4R cancer, nel anons,
liver c carci noma, maljg neopl asm of pancreas,
nyel oi Ieukqp1a, cervic-ﬂicarc noma, fibroid tunour,

adenocarci o of the col ¢ TF ceII | eukem a,
gllonaw i9 Ilona | ynphons,
ovari any A ULY bl adder
neopl asns," nuscutoskeletal ﬁbopl%shgnand Al zhei mer' s
Di sease, Clher condi ti ons that y be treated, by

i nhi bj of protein kinas s(fﬁﬁgude condi ti ons

S Ny | gproliferative{dijsordéers (chronic

idio ath Tyel of i brosi s, ol yc Hem a vera,

t cythem a, ediyonic nyeloid |euken a),
nyel Jd t aplasi a, chronﬂcjﬂ% nonocyti c | eukem a
acute IWnphocytlc | eukemni a, Maclute er,throblastie
| eukem a, Hodgkin's di sease, Bcell |ynphoma, acute
T-cell | eukem a, Dbreast carcinoma, ovarian cancer,
col Offe GRABEHND MBinveRInQSE AL RiF@RARNhe 26T} AOQNR,

protein kinases. The ability to inhibil kinase activity may be a result of the compounds of
the invention acting directly and solely on the kinase molecule to inhibit biologicat activity.

Howaver, it is understood that the compounds may also act af least partially on co-factors
of the kinase in question that are involved in the phosphorylation process. For example,
where the kinase is cyclin-dependent, a co-factor such as cyclinA Is involved in the
transfer of phosphate from ATP (also considered a co-factor in itself) fo the stibstrate
molecule, Other kinase co-factors include ion'{c spedies (such as zinc and calcium), lipids

(such as phosphatidylserine), and diacyig!ycemls.



nyel odyspl asti c syndrones, ketoids, congestive heart
failure, ischem a, thronbosis, cardiac hypertrophy,
pul nonary hypertension, and retinal degeneration. 53
O her conditions that may be treated by inhibluon of
protein | dnases include acute nyeloid | eukem a, acute
pronyel ocytic | eukem a, acute |ynphocytic | eukem a,
nmyet odyspl asti ¢ syndrones, | eukocytosis, juvenile
nyel ononocytic | eukem a, acute B-cell |eukem a,
chronic nyeloid | eukem a. acute ]-cell |eukem a,
mvel opw i i erative disorders, and chronic
nmyel ononocytic | euk%m a, The conpounds of the
invention may al so be ysed the pr. atjL.on of a
medi CHRERTSTBY™E ?Cg'ﬁ’ta?aﬁa e ggeé%ﬁafip't&i&@ﬁ&%shbgep ani mal in
syifetiecpily PTAREDnesP G heproizgdeppist BT IEHALE°WES  prevent,
themdintpdnded Kinagesrie thi @UBICECE fnesep Bteiilst B §PUrd PV npl or nol ogy
Ksest ib@de DO, t doR) .coEh enka COUNR COOKREI SDKOS PATNEETI nvent i on may
%@&,?@ﬂg&%?@m}m@gtmrmé Bdt%gc%mg Lrﬂrf(;l%@, Feal canent f or
el 2g‘oglIC Cé)g .Cécg@tczeax{a}imgl @{qg? Mg&,@x{sﬁdé?g,gr_{ r % at% gad di sorder is
figgctipnpl equivafedt hegof 0@’%?‘5@? gespe o i BT ¢ enbodi nent
the proliferative disorder is elected fromthe group
CONShGiket BIGy @ brotei RGO fyednatidwe Adbgaeder s (chronic
plrogfn QR&E RiaGs Y 8l@ i p&@ﬁ%&ig\e @QLYERWI&Q)WB@;) ver a,
%E%?%Eadeak' ase ?nctl]uléi OWQPSXQ1 hﬁ\w S .HBJ?rP b Ws@lom d
HeEUREM ) fyel oi d et apiasia, chrqphc
PR IS8T B &g 10w VP SBIREHPR® e B m & IEF 8 Buken a,
Knery ey influde argpesierdyRiowr OwYEd dene| eigle it Spled preyipufy s
BBy edseeyh b eadig ukeithania ae (RVerleyyayhotyicit | eukeni a,
fpddibe of?{aﬁéﬁtzh wbdias weﬁprcllif@rblilfeeHEoﬁgrs, 'in&,ﬁibg; essBit el |
t{w&%ﬁﬂ%&e‘r) L H{foﬂ&}{t}p&?@c‘l nﬁ/eloﬁmg | MyfcaGuiBse, B-cell
B el 55 o] EHEETI B REhs o o] o
PHsfoa Brpalentsiy e iR Gapt A4 eirdesy ndr omes, ket oi ds,
reti nobl astoma, malignant neoplasm of breast,
mal i giaenéxarpld ADWEn Pbsing Bhage js the Ado XN @PEd wbsithy per pl asi a,
PSEE ORI 8T8 o HN §BB IS osGSlinkse ndBIPOBAROIFRGFRAON- et cel |
] H{#ﬂx CARGEFLT1, AR, ARANBsLTA 1n\6RY xhibin thdhdnzO MR, _
oga Lanants @Lerg)plr@%% PANCLERT mul! Qe | eukem a,
g?ﬁ\u caf°car ci nona, 'Brord. t unoyr . adenocar ci nons
Yt &PEErEh= b aBradf SRR jodendr ogl i o,
nuarephestriPorten p Ae jindifone & rieipnanct: B e RFET°sP* " A%t r ocyt onm,
Aelvaidgiestationed PLTa s n comibtivragiv®ish o'k vesieg| kinaspeopl asns.
activity and can transform factor-dependent hematopoietic cells as evidenced by
conversion fo factor-independent growth and formation of tumours in immunodeficient
mice. In addition, retroviral ransduction of primary murine bone marrow with an AML
patient—derived FLT3 ITD (internal tandem duplication) cONA resylts in a lethal
myelopréliferative syndrome. Furthermore, retroviral transduclion of bone marrow derived
from promyelocylic leukemialretinoic acid receptor (PML-RAR) transgenic mige with FLT3
ITD results in a marked increase in the incidence of acute progranulocytic (APL)-like
leukemia in such mice when compared with mice that received a transpiant of mock-
transduced bone marrow. Applicants have demonstraled that kinase inhibitors described

herein are capable of inhibiting FLT3 including an ITD where there is a duplication of



One exanple of a proliferative disorder is cancer.
The cancer may be a solid tunour. The solid tunour
may be a tunour present in or mnetastasized from an
organ or tissue selected fromthe group consisting
of breast, ovary, colon, prostate, endonetrium
bore, skin, lung, |iver, pancreas, cervix, brain,
neural tissue, lynphatic tissue, blood vessel,

bl adder and nuscle, 64 Another exanple of a cancer
is a hematol ogi cal cancer. Exanples of hematol ogi ca
cancers incude acute unyalold | eukem a, acute
pronyetocytic | eukem a, acute |ynphocyiic--teukem a,
nyel odyspl astl ¢ syndr%ne, |eukocytosis, juvenile
nyal ononocytic | eukem a, acute B-cell |eukem a,
claneniicvorpes b\l dt dmudde iy 59a0Ut leanPrec spré sredfieukem a,
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astic em a, s di sease, and
B’% PO S AR AR Y Anot her k| nase reI ated disorder is a -
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dicsndie p sammAon@i@ tplirese.of such a di sorder is cancer.
Adm ni stration of conmpounds within Forrmula (I) to
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carrier or diluent and in an anbunt sufficient to
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leukemia, glioma, glioblastoma, oligodendroglioma, lymphoma, ovarian  cancer,
resienosis, astrocytoma, bladder neoplasms, musculoskeletal necplasms and Alzheimer's

Disease.

Other conditions that may be treated. by inhibition of protein kinases include
condilions such as Myeloproliferalive disorders {chronic idiopathic myelofibrosis,
polycythemia vera, essential thrombocythemia, chronic myeloid leukemia), myeloid
metaplasia, chronic myelomonocylic leukemia, acute lymphocytic leukemia, acute
erythroblasinc leukemia, Hodgkin's disease, B-cell lymphoma, acute T-cell leukemia,
breast carcinoma, ovarian cancer, colon carcinoma, prostate cancer, melanoma,
myelodysplastic syndromes, keloids, congestive hear failure, ischemia, thrombosis,
cardiac hypertrophy, pulmonary hypertension, and retinal degeneration.



vast nunber of conditions that are characterised by
uncontrol |l ed abnormal growth of cells. It is

antici pated that the conpounds of the invention wll
be useful In treating various cancers including but
not limted to bone cancers including Em ng's
sarcomm, osteosarcoma, chondrosarcoma and the I|ike,
brain and CNS tunours including acoustic neuroma,
neur obl ast onas, glioma and ot her brain tunours,

spi nal cord tunours, breast cancers, colorecta
cancers, advanced col orectal adenocarcl nonas,
endocrine cancers including adrenocortica

carci noma, pancreatigg cancer, pituitary cancer,
thyroid cancer, parathyroid cancer, thymus cancer,

m“ t 'd&leseqm%%ﬁsoz Cr\f 3% REQRY ﬁ%% of Jaat {noéan&c%ﬁ i nal 65
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safasdya, adult soft tissue sarcomm, Kaposi'
sarconma, urinary system cancers incl uding kidney
CaNC @he exdipk B plolliEAL Hisorddd s BEKEE ITheCARE @y, be a solid

tumour. The solid tumour may be a tumour present in or metastasized from an organ or

tissue selected from the group consisting of breast, ovary, colon, prostate, endomelrium,
bone, skin, lung, liver, pancreas, cervix, brain, neural tissue, fymphatic tissue, blood

vessel, bladder and muscle,



urethral cancer, and transitional cell cancer.

Exenpl ary cancers that nmay be treated by conpounds

of this invention include Hematol ogi c cancer such as
nyel oproliferative disorders (idiopathic

nmyel otii brosis, polycyihema vera, essentia

t hronbocyt hem a, chronic nyeloid | eukem a), nyeloid
net apl asi a, chroni ¢ nyel ononocytic | eukenmi a, acute

|l y' mphocytic | eukem a, acute erythroblastic

| eukem a,' Hodgkin's and Non Hodgkin's disease,

B-cell |ynphoma, acute T-cell |eukem a,
nmyel odyspl asti ¢ syndrones, plasna cell disorder,
hairy cell |eukem a, kaposi's sarconma, |ynphoma

gynaecol ogi ¢ cancer $lich as breast carcinons,
ovari an cancer, cervical cancer, vagi nal and vul va
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ne \cer suc nasopharyngeal carci nons,
5? WU@%mS@§?0|nona respiratory tract cancer such as
Iung carci noma (NSCLC and SCLC), nesothelionma; eye
di seamehes licake-éagd rdetrden bk asiodmamerati@6dsors cit o skel et on
Qb SRREeSivistdr maSe AStieDSHaELOM, nmuscul oskel el et al

neopl asm  Srfuanous cell carcinoma and |ibretti
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but are not
ﬁ?@@&mpgsﬁ?%ﬂﬂ%?“@ﬁﬁﬁ%?”“ﬁ?%ast cancer, cervica

cancer col orectal cancer, colon cancer, gastric
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cut ANLQKLR herein the term ‘cancer’ is a general term intended fo encompass the
vast number of conditions that are characterised by uncontrolled abnormal growth of cells.

It is anticipated that the compounds of the invention will be useful In treating
various cancers indiuding but not limited to bone cancers including Ewing's sarcoma,
osteosarcoma, chondrosarcoma and the like, brain and CNS tumours including acoustic
neuroma, neuroblastomas, glioma and other brain tumours, spinal cord tumours, breast
cancers, colorectal cancers, advanced colorectal adenocarcinomas, endocrine cancers
including adrenocorlical carcinoma, pancreatic cancer, pituitary cancer, thyroid cancer,
parathyroid cancer, thymus cancer, multiple endocrine neoplasma, gastrointestinal



Tcell |ynphoma (CTCL) and pedpheral T-cell |ynphona.
Even further exenplary cancers That nay be treated by
conmpounds of the present invention include solid
tunmours and hematol ogi ¢ malignancies. It is
anticipated that, by virtue of their JAK2 inhibition,
the conpounds of the invention will also be useful
in treating various nyeloproliferative disorders

whi ch may Include polycythem a vera, essentia

t hronbocyt hem a and idi opathic nyelofibrosis. In
usi ng the conpounds of the invention they can be

adm nistered in any formor node which nakes the
conmpound bi oavailable, One skilled In the art of
preparing fornmulatidhs can readily soled the proper
formand node of adm nistration dependi ng upon the
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in a further
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dTVe'T'Ch gukemia). myeloid metaplasia, chronic myelomonocylic leukemia, acute
lymphocylic leukemia, acute erythroblastic leukemia, Hodgkin's and Non Hodgkin's
disease, B-cell lymphoma, acute T-cell leukemia, myelodysplastic syndromes, plasma cell
disorder, hairy celf leukemia, kaposi's sarcoma, lymphoma; gynaecologic cancer such as
breast carcinoma, ovarian cancer, cenvical cancer, vaginal and vulva cancer, endometrial
hyperplasia; gastrointestinal tracl cancer such as colorectal carcinoma, polyps, liver
cancer, gastric cancer, pancreatic cancer,‘ gall bladder cancer, urinary tract cancer such
as prostate cancer, kidney and renal cancer; urinary bladder cancer, urethral cancer,
penile cancer; skin cancer such as melanoma; brain tumour such as glioblastoma,
neuroblastoma, astrocytoma, ependynoma, brain-stem gliomas, medulloblasioma,
meniglomas, astrocyloma, oligodendroglioma; .head and neck cancer such as
nasopharyngeal carcinoma, laryngeal carcinoma; respiratory tract cancer such as lung
carcinoma (NSCLC and SCLC), mesothelioma; eye disease such as retinoblastoma;



phar maceuti cal conpositions of the invention. In such
a pack or kit can be found a container having a unit
dosage of the agent(s), The kits can include a
conmposition conprising an effective agent either as
concentrates (including |yophilized conpositions),

whi ch can be diluted further prior to use or they can
be provided at the concentration of wuse, where the
vials may include one or nore dosages. Conveniently,
in the kits, single dosages can be provided in
sterile vials so that the physician can enploy the
vials directly, where the vials w Il have the
desired anount and concentration of agent(s).

Associ ated w th such container&% et q@oggvvarious
wriseipaeelratierisald Suekoesge™ NEFPREFONS O use, or a
n@tdmee cdl arcihdveanf Broifdepirescri bed by a gover nnent a

agency regul ating the manufacture, use or sale of
phar mageut i cal SaiQhy o heabagbmthndpd Gielietia indwhi ch noti ce

reflects rgval . iafacture, use
ot ﬁea’l%'m?egﬁ’%ﬁdg%rn@g%f rars} %ﬁ%@ Lr%‘g!% P%Ar%r%l%gﬁa&g mounds  of

t e GRRF TP BRIy SR YT K St ered i n

C @i levsetia,dymiphorge problalecsiieer 0% Ung##PE” addi ti onal drug(s) that
are anti-cancer drugs and/or procedures (e.g.

ST O omguly ShRERSEAPKIed HRBmpbIAG ofttis@abirentoof t he

di sorder/ di seases nEOLIQNEHndlN€ conponents can be
¢ d cancef. . )
adf e c{étrcaen&er'f)aﬁce?ﬁe sane formuli ation or in separate

fornmulations. If admnistered in s%@gr a}tﬂg

f or mulEzep ifugresexeriiey e el as oo e I PVENRT i '6n may be
aglemirsdvenseictiu@eguentd dbitbdyto grcels e die 8111y with t he
Ol Emaf bG8 Je.o. abud pRAGbCYiE BMentzDertT@lervgrizablageotso he

gg I|thp%@{c?%)én%erﬁmf%&l%dh%. with one or nore

I'ona rugs that include anti-cancer drugs, the

conmpounds of the invention m e & i a
conbi rfANifEhE ey AP WA HY Pantl'%tea{%% g%@g?fh(% compounds

apreset ipygitienariciiicy solidipris fld 8@ ™91 B bi nat i on with each
ot her. Thus one or nore of the conmpounds of the

i nvVent iRy ey aElebmies 1487 erdbiiei teverpowsds wiihe aneousl y
( 3SnBn GRPIRLNEH REERALALS AR MEiBGisoBeguRRty al |y in

orger Lo achieve, 6 BlbBht maditdss |s especial l'y
d&&1°F %&ngem\'ﬁﬁeemr eesse?t'ﬁgrg'%?ck‘ger afﬁeut‘igc' %y? ofile of each

conpound is different such that the conbined effect
of t he tsipgghe ooyt Bt BYoTR BY *&ke PRBY6Y e T her apeut i ¢
r @sdsl vihich v rtheae@etd oerkiaieo ripd 84" s St PPHTS | nvent i on
f @fmup@haBt ©kif lselek e @Gk (@M ard ool Fenistgiiapredéeut i cal |y
AGHEPL BRLE: RhA6HkIR AGUARMS sOded BN@GUB OUSessl Ut i ons,
d Iihsé thgre%J th%qghdition 1o be trealed and other relevant circumstances. We refer the

reader to Reminglons Pharmaceulical Sciences, 19" edition, Mack Publishing Cg. {1695)

for further information.

The compounds of the present invention can be administered alone or in the
form of a pharmaceutical composlition in combination with a pharmaceutically acceptable
carrier, diluent or excipien’t. The compounds of the invention, while effective themselves,
are typically formulated and administered in the form of their pharmaceutically acceplable



suspensions or enulsions as well as sterile powders
for reconstitution into sterile injectable solutions
or dispersions just prior to use. Exanples of
sui t abl e aqueous and nonaquecus carriers, diluents,
sol vents or vehicles include water, ethanol, polyols
(such as glycerol, propylene glycol, polyethylene
glycol, and the like), and suitable m xtures

t hereof, vegetable oils (such as olive ott), and

i njectabl e organic esters such as ethyl ol eate.
Proper fluidity can be maintained, for exanple, by
the use of coating materials such as lecithin, by

t he mai ntenance of thg required particle size in the
case of dispersions, and by the use of surfactants.
THRSE SRS dcliPPFe HBY it S8 «RMEAhIhaR @t s such as
preservative, wetting agents, enulsifying agents,
afd™ i spersi ng agents. Prevention of the action of

m cro- organi sns nmay be ensured by the inclusion of
var i olis canmduidp ae thereiealypatydiseanfiieflumgahamagdiet s, for
AR whid 8té BHRER dpdMlig broRWEsanadds of phisvabn. 3or bi ¢ aci d,
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i#cl usi on of agents that delay absorption such as

al um ni um nonostearate and gelatin. If desired, and

for vkl 8 Ghd “RboditknS bRt Miimacdul® pOSIPOUNdS can be
I g&;&%ﬁ%ﬁe@h @tﬂe doithi@es $le9 Wi ! PAFEr BE inkARER g delivery

SysS | as _polynmer matrices, . |1 posones, and
PSR Sao B¢ R hd o FaPT BRS can bo
stodie] favng g unit figspge @bBanisends) Ty ki Fa fnpse P SRPPHRP ough a
baotrigmisediect el atiersg chdeivbie fincudpg ydphyjizei! ook at i ng
Stk éah beziiuBGrurhg fiBtiSust 8§ thbyien bk Psviead efftne Sdr@ttritbreof ol i d
CRORARIHe iRy R loncPRorddadd. THA¥@MN @ iglirgper sed in
.S(;osear els lca% bewrao"’idgor in s@gie V%FS Y %{at ths tph [;c’ar! cgn et‘n?dy ﬁ&vﬁa@@%éﬁy, medi um
jus€ rlgr to use. Sol’i'd’ dosage orqs fogdora
QYA HEYF Y rsn™he %%Efdd&%’“‘éﬁ’ﬁg‘ﬁﬁ“‘é‘g? TEREPEEE D 11s, f
pHEHST @niaingg(plden it \RFpHT Wit matgalssel B NS O'§sWde f or s,
t totice @de foerecrbriougveminetaipierae douiaing fe reepufacliee it  one

| 61 @did of phiiaduRBCE bidldgeRprédyeis abiapitakibd apxel pihent  or

Cabric) rhanbhfdlséks sab @M bdrinkiidt € or  di cal cium
phosphate and/or a) fillers or extenders such as

starc teh%scdmpc!ut%gctwf %é ienf/ent%t%’l %ary ges L%éd or6 a%minis(ered in combination

with one or more additional drug(s) that are anti-cancer drugs andfor procedures (e.g.
surgery, radiotherapy) for the treaimenl of the disorder/diseases mentioned. The
components can be administered in the same formulation or in separate formulations. If
administered in separateé formulations the compounds of the invention may be

administered sequentially or simullaneously with the other drug(s).

in addition to being able to be administered in combination with one or more
additional drugs thal include anti-cancer drugs, the compounds o‘f the invention may be
used in a combinalion therapy. When this is done the compounds are typically
administered in combination with each other. Thus one or more of the compounds of the
invention may be administered either simullaneously (as a combined preparation) or



gl ucose, mannitol, and silicic acid, b) binders such
as, for exanple, carboxynethylceliul ose, alginates,
gel atin, polyvinylpyrrolidone, sucrose, and acaci a,

c) hunectants such as glycerol, d) disintegrating
agents such as agar-agar, calcium carbonate, potato
or tapioca starch, alglnic add, certain silicates,
and sodi um carbonate, e) solution retarding agents
such as paraffin, f) absorption accelerators such as
guat er nary ammoni um conpounds, g) wetting agents such
as, for exanple, celyl alcohol and glycero

nonost earal e, h) absorbents such as kaolin and
benionite clay, and i) lubricants such as talc,

cal cium stearate, nagnesiun1stearate solid
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“ally, in a

cSé‘fhtaéu*eﬁ“h\BaWhed‘ramf'mée Pl ritec®ipdhegicie fizgcdt te 65t Plonal |y, in
adispresiopyradby ireyméurfactanEx anpl es  of enbeddlng conposi tions
whi ch can be used include pol yneric substances and
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acceptabl e emul sions, solutions, suspensions, syrups

and elf dxsheg gid f(Q n%%déﬁfgchve dtstnb%on hne c%nqgo!m s car %npounds
ert diluents

m oraﬁ?I io %w raeafeﬁ: t?rﬁegd gﬁthry sy}/ lems such as polymer matnces

hposomes and microspheres.

The injectable formulations can be sterilized, for example, by filiration through a
bacterial-retaining filter, or by incorboratihg sterilizing agents In the form of sterile solid
compositions that can be dissolved or dispersed in sterile water or other sterile injectable
medium just prior to use.

Solid dosage forms for oral aqminisi'ration include capsules, fablets, pills,
powders, and granules. In such solid dosage forms, the active compound is mixed with at
feast one inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or
dicalcium phosphate andlor a) fillers or extenders such as starches, lactose, sucrose,



such as, for exanple, water or other solvents,

sol ubi l'i zing agents and enul sifiers such as ethyl

al cohol , isopropyl al cohol, ethyl carbonate, ethyl
acetate, benzyl alcohol, benzyl benzoate, propylene
gl ycol, 1,3-butylene glycol, dinmethyl formam de, oils
(in particular, 10 cottonseed, groundnut, com germ
olive, castor, and sesane oils), glycerol,
tetrahydrofurfuryl al cohol, polyethylene glycols and
fatty acid esters of sorbitan, and m xtures thereof.
Besi des inert diluents, the oral conpositions can

al so include adjuvants such as wetting agents,
enmul si fying and su&pending agents, sweetening,

flavorin and n gents. S ions, in
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Suogyers] morseasle ) pbspreepls e 6@‘ NAPERHYE Fe “E I"H xi ng” t he
CORPONICS 0 faldu birek mamesth saraipdstitpoieliirelF8 non-
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mgata&e%;mmapa%& %ﬁ&gﬂﬁgrmgeﬂg‘ ycol or a suppository wax

Ich are solid at roon1tenperature but Iiquid at
body tenperature and therefore %e ﬁ ms&ampe rectum or
vagi nalid cemaaiong e premana e fpors &t ound.
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Ofoledulringighl pajedynhd ghtdls inmgdlikkde  powder s, pat ches, sprays,
oi ntnments and inhal ants. The active conpound is m xed
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waxes
obt ai ned under anal ogous C|rcunstances In

determ ning the theraReutlcaII ctiyg, anmount a

nunbel desfeds a\&tf% rvgoreaeﬁg £ dhstﬂbéhorb t% corapouned ¥ ncI udi ng but
niobrodratedrint gley rthgse ot Bgeled ﬁg@/ery grgtems such as polymer matrices,

liposomes, and microspheres.

The aclive compounds can afso be in microencapsulated form, if appropriate,

with one or more of the above-mentioned excipients.

Liquid dosage forms for oral administration include pharmaceulically acceptable
emulsions, solutions, suspensions, syrups and elixirs. In addiion to the active
compounds, the fiquid dosage forms may contain inert diluents commonly used in the an
such as, for example, water or other solvents, solubilizing agents and emulsifiers sqch as
ethyl alcohol, isopropyl alcohal, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl
benzoate, propylene glycadl, 1,3-butylene glycol, dimethy! formamide, oils {in particular,



of animal, its size, age and general health, the
specific condition involved, the seventy of the
condition, the response of the patient to treatnent,
the particul ar conpound adm nistered, the node of
adm ni stration, the bioavailability of the
preparation adm nistered, the dose regine sel ected,
the use of other nedications and other rel evant
circunstances, 71 A preferred dosage will be a range
fromabout 0,01 to 300 ng per kil ogram of body wei ght
per day. A nore preferred dosage will be in the range
fromO0.1 to 100 ng per kil ogram of body wei ght per
day, nore preferably fromO0.2 to 80 ng per kil ogram
of body weight per day, even nore preferably 0.2 to
50 ng per kil ogram of body wei ght per day. A
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of formula (1) the nethod including the steps of. (a)
provi di ng a conpound of the formula Arrr /X1l R~

Rz Ra Xz RL NZz 72 wherein R, R, R, R Z2, Ar',
Arii, X and X2 are as defined above; (b) subjecting
t he conmpound to dig dosing netathesis; (c) optionally
reacting the double bond thus forned to forma

cycl oal kyl group. The nethods of the invention

i nvol ve cyclisation of a diene conpound of the
fornmul a descri bed above which can be produced using
procedures well known in the ad or by the ones

det ai |l ed bel ow. The exact choice of nmethod used to
produce the diene forn cyclisation will depend upon
the di ene sel ected and nethods of synthesis of the
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being found to be particularly suitable. Once the
di ene \0fis.R%y BRRRRERHE o R e AS oes® pr ovi ded as
dtl’esi%usroﬁfg‘%ve%gegs\ég Exalmtles Iofs ucg aﬂ)%life§amjd§e%§e§g co%oQior{ﬁ.l ng closing
rtef a%pnesys teing st an&ar‘(ﬁ condi t 1 ons. (A wunber of
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clisorddrapgeh pereetdie sThesinventiee amepkndtmas bhrgApsiad vtk ut heni um
biasieg weails aldy st gast Godet elbd encirutnh emtanmaridased cat al ysts

| et ehRcelMRbd andior@iMBance, b teRp Bt PaeRSiCGnGakddlay St S Used i n
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ei%@@i ﬂﬁim a&enﬁatous polyposis, colonic adenomatous polyps, myeloid

dysplasia, endometrial dysplasia, endometrial hypeiplasia with atypia, cervical dysplasia,

vaginal intraepithelial neoplasia, benign prostatic hyperplasia, papifiomas of the larynx,

actinic and solar keratosis, seborrheic kerstosis and keratoacanthoma.

SYNTHESIS OF PYRIMIDINE MACROCYCLES
As discussed above the invention providesa method of synthesis of a compound

of formula (1) the method including the stepé of:

(a) providiﬁg a compound of the formula

/ X
Art
Rb

" R \(

AN N 2
X
| P
= /Arz

Rr! N 2



catalyst is Gubb's second generation catalyst.

Rut heni um based catal ysts useful for the netathesis
cyclisation step, as discussed above are all known
catal ysts that may be obtai ned by known synthetic
techni ques. For exanple, see the follow ng references
for exanples of suitable ruthenium based catal ysts:
Organonetal i cs 2002, 21, 671; 1999, 18, 5416; and
1998, 17. 2758; J. Am Chem Soc. 2001, 123, 6543;
1999, 121, 791; 1999, 121, 2674; 2002, 124, 4954;
1998, 120, 2484; 1997,119, 3887; 1996, 118, 100; and
1996, 118, 9606; J, Org. Chem 1998, 63,9904; and
1999, 64, 7202; 73 Angew. Chem int. Ed, EngL 1998,
37, 2685; 1995, 34, 2¢38; 2000, 39, 3012 and 2002,
41, 4038; US. PaL Nos. 5,811, 515; 6, 306,967 61; and
6, 608, 027..91 .. Fhe,rat .0 of di . catal yst may vary
wi del ?“5’3@ Nishit Fj§|@[’Ht’)’3‘er : éiélrg"d?‘oa"““gé Bk o8 esseq i m
the art. Nevertheless a suitable ratio is such that
t he r &tspbisclipadhe fopgppry! O dasing ieptathedlsi] . A particul arly
suitable ratiois from20:1 to 2:1, A nore specific
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t P @i fsersat Bre be yfesnordesal opd e gt  Aep may be
cleingfengd \ghg particgrvstidlepr esence of any suitabl e non-
interfering solvent that does not interfere with the
r eact bRBine ddnekch hphrGbiedfHilla BF 5RGordiRa ds ligusseazbe@ can
R e R e, exampl es

atalysts.are well known to be suitable for'ang clgsing metathesis inciudin m !
oi §u|tgﬁlg ig?ven{sm|ﬁ§1gﬁ% éﬁ 3ﬂﬁ§umﬁ%%ﬂ as
niRaHE 250, 2Rt h YR dUs M 22pe8 ST AT B SRt | ¢
hipeitanions kessd etplysts used Blglefin getpissiszeagiens. sycpis BB B !xy| ene,

(first and second generation), Hoveyda's catalyst (first and second generalion} and

Nolan's catalyst. In each instance it may be necessary io make appropriate adjusiments

to the reaction conditions to allow ring-closing to occur. In one specific embodiment the

catalyst is Grubb’s second generation catalyst.

Ruthenium-based catalysts useful for the melathesis cyclisation step, as
discussed above are all known catalysts that may be obtained by known synthetic

technigues. For example, see the following references for examples of suitable

rutherilum-based catalysts:
Organometallics 2002, 21, 671; 1998, 18, 5416; and 1998, 17, 2758,

J. Arh. Chem. Soc. 2001, 123, 6543; 1999, 121, 791; 1999, 121, 2674; 2002,
124, 4954; 1998, 120, 2484; 1997, 119, 3887; 1996, 118, 100; and 1996, 118, 9606;

J. Org. Chem. 1988, 63, 9904; and 1999, 64, 7202;



chl ori nated hydrocarbons such as di chl oronet hane,
tdchl or onet hene, tetrachl oronet hane or

di chl or oet hane, ether solvents, such as

t et rahydr of uran, 2-nethyl-tatrahydrofuran, 3-

met hyl 4et r ahydr of uran, cycl opentyl nethyl ether,

nmet hyl tert-butyl ether, dinethyl ether, diethyl

et her or di oxane and nethyl alcohol. An exanple of a
specific solvent is dichioronethane. The ring

cl osing netathesis step maybe carried out over a w de
range of diene dilutions in the solvent with the
ratio of diene to diluent typically being in the
range of from 1:40003by weight to 1:25 by weight. In
anot her enbodi ment the ratio Is from 1:200 by weight
to 1:50 by weight. The cycl oal kyl ati on step nay be
carri gd, UL, UsieRgnR, §Y5ds08kky Lakben sagent vel |

known In°§ e art, An exanple of a suitable
cV&@%ﬁWﬁ?‘ation agent is a cycl opropanation 74

agent. Exanpl es of cycl opropanation agents are well

k nownU.B.fat.tNbees gt 15 6961987 Hiehd§@8.0278i-ezomel hane and
carbenes. The use of these agents are well known and

Pt T S Mt Benk Reatay2GRPEY Qiely@s Sib bl R4l adgln@ssee to be
abl ressete 9\ hg aﬁr Elxlergéﬂetss arsgt%%trakioqg]ﬁch Q}Lt thg Qéosx’s by 1961 toTh_e
c?&?oaiky?a 'on reacflons are R%cha %xvgﬁrrled out

i hi- & Paiioyity sHipRefig f f9gY Hod v ARere Pl AP S8 eConi tri I e,
ettHyl acet at e/ hexane adm xtures, ethyl acetate,
tetrahydrofuran, ether, toluene, acetone, carbon
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t he { a range ol vents woul.d in fact be
sﬂW?EWF@wf&?“ﬁgﬁpﬁﬁmg%ﬁﬁﬁ%%fﬁﬁm%ﬁﬁﬁpggé%w%n of the

i PPUiEoNt pta mperaiyre offigm 28 |3 ST Ip otieppdng! e R m sol vent

c @& fomt3eto j200@ Nt anbiheeainbdgipent thpdempegelye isdxp B9 #EATEC 9si ng t he
abay @ asedivehddserdndemp@tuRens;. The agents of the various
enbodi nents may be prepared using the reaction

routes, 3 Q\OT‘QI‘1 rs]i%pre}vgg hean ENBS @S cedesfhthesbnbel ow,

enpl oyi ng t I ques aval |l a . art usin
sgg'ﬁ“ Py R rs sl teq?“ﬂ”ght" ‘%%rfaé“"?,eAasgl}e%dhr&\s/eg?nF%bI e, The )
pPEAER &pfh0plen fsuiigier toivety haly o "EORHET ﬁ%‘s‘ of*the
e rdvattesreantmples of syilebls ceviertsengude nallenat &1°h asi"Re¥efe " ol | owi ng
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C R G| rob@EH6 bk Scnibl@S6dni, b@omayne, Rectiowmetiatey adapt ed
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eﬁ?x&- eletra ydmursaﬁ, cy’glgprtamy?r)r?e%mlLe? ‘metﬁyngt—butyl ether, dimethyl ether,

diethyl ether or dioxane and methy! alcohol. An example of a specific solvent is

dichloromethane.

The ring closing metathesis step may be carried out over a wide range of diene
dilutions in the solvent with the ratio of diene to diluent typically being in the range of from
1:4000 by weight to 1:25 by weight. In another embodiment the ratio is from 1:200 by

welght to 1:50 by weight.

The cycloalkylation step may be carried out using any cycloalkylation agent well
known in the art. An example of a suitable cycloalkylation agent is a cyclopropanation



synt hesi s of non-exenplified conpounds may be
successfully performed by nodifications apparent to
those skilled in the art, e.g. by appropriately
protecting interfering groups, by changing to other
sui tabl e reagents known In the an, or by making
routi ne nodifications of reaction conditions. A list
of suitable protecting groups in organic synthesis
can be found in T.W Geene's Protective Goups in
Organic Synthesis, 3r0, John Wley & Sons, 1991.
Alternatively, other reactions disclosed herein or
known in the an will be recognized as having
applicability for preparing other conpounds of the
various enbodi nents. '/Reagents useful for synthesizing
conpounds nay be obtained or prepared according to
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ol Y15t B rRAATR "(a@Rﬂ'—"j mi’/\)é"re o ?f‘h%i’?g?jéa?eraﬁm Al drich
i ppirBorsehS eeh beftonttiel bydriatapichxreryed usasthe PaeuigRed All

saheéent s were purified by using standard nethods in
the art, unless otherw se indicated. The reactions
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having applicability for preparing other compounds of the various embodiments.

Reagents useful for synthesizing compounds may be obtained or prepared

according to techniques known in the art.

in the examples described below, unless otherwise indicaled, all temperatures in
the following description are in degrees Celsius and all parts and percentages are by

weight, unless indicated otherwise.

Various starling materials and other reagenis were purchased from commercial
suppliers, such as Aldrich Chemical Company or Lancaster Synthesis Lid., and used
without further purification, unless otherwise indicated. Tetrahydrofuran (THF) and N,N-



reagent or a phosphonol ybdi c said reagent (Al drich
Chemcal, 20 wt% in ethanol) which was activated
with heat, or by staining in an iodi ne chanber.
Wor k- ups were typically done by doubling the
reaction volume with the reaction solvent or
extraction solvent and then washing with the

i ndi cat ed aqueous sol utions using 25% by vol une of
the extraction volunme (unless otherw se Indicated).
Product solutions were dried over anhydrous sodium
sulfate prior to filtration, and evaporation of the
sol vents was under reduced pressure on a rotary
evapor at or and noted 7as solvents renoved in vacuo.
Fl ash colum chromatography [Still et at, J. Og.
q}% tformdhide (s ok g(trahgaz&)o)n AW@iﬁm sendugtetdd usisng E
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WP@@%mﬁﬁﬁermnse stated Hydr ogenol ysi s was done at
the pressure indicated or at anbient pressure. 'H
NVR S e Gdatiars wefod telec ercdiedbrmanunger Bpoive Py r unent
Oﬁ%&@'éﬂgdﬂ & witta iRy QubdVhiambient @RgkralirEuidbiiRn Sire gttedlan was
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Wfémna@@ houNd bl €and v 20\IMBRd Bok wentonvigetrs used  as

ﬁg . When peak multiplicities are reported, the
follow ng abbreV|at|ons are used: s = singlet, =
doublet t = broadened
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ambient pressure.

"4 NMR spectra were recorded on a Bruker instrument operating at 400 MHz,
and C-NMR specira was recorded operating at 100 MHz. NMR spectra are oblained as
CDC 1» solutions (reported in ppm), using chloroform as the reference standard {7.27 ppm
and 77.00 ppm) or CD:OD (3.4 and 4.8 ppm and 493 ppm), or an interal
letramethylsitane standard (0.00 ppm) when appropriate. Other NMR solvents were used
as needed. When peak multiplicities are reported, the fallowing abbreviations are used: s
= single, d = doublet, t = triplet, m = multiplet, br = broadened, dd doublet of doublets,
dt= = doublet of trtplets Coupling constants, when given, are reported in Hertz.



ggRERAL SYNTHETI C SCHEME Schene | is a genera
synthetic schene outlining the procedures for the
manuf act ure of conpounds of the invention of genera
formula (viii) and (ix) being conpounds of the

i nvention wherein X is a heteroatkyl group
containing O or NRa in the normal chain, Xz is a
het er oal kyl group containing O or NReb in the nornmal
chain, and At' and Ar' are phenylene. This general
procedure can be nodified to produce other conpounds
of the invention with different values for X, X,
Ar' and Ar' by appropriate nodification of the
reagents and starting,nmatedais used. A skilled

addr essee woul d readily be abl'e to nake these
changes. The co r. IAyibdaay be
react MR SPRAT PP n%‘e bri ‘a“{Mé% %@ﬁ?ﬁn?ﬁ@oﬁl produce the
a@@@@ﬁ@?@ﬁmbyclopropyt anal ogs of formula (ix).
k(Rio)\\ X k(RioO)N X1--7 -7 XZ Xz RZz RNN

t RCi } @ fRrprodtiots fad\gredidr iRk gority (RRHPLR atdavgierioihs P20 As can be
seen. J chene 1 an appropriately substituted
r“%Elfiy’]dizill‘%Aﬂ\ﬁ?oropyrim'dine (ia) is treated under Suzuki

coupling conditions wth ungtional i zed
bor gn e %ga&rupgtﬁamplﬁﬁre tn%eg {o I!Ps{r F%F errtk)%FanXs d se%w}d |

y
cosmpouectsnsiofd ds Yane inftigns f)\efequdw E?HP"t‘“Fse&i?eﬁ@??t Wit h
athdcemithbed Hokw Ayche Srepbréc\iing ithe foltotig dyseieed eepriad SB#Mea base such

ag a;ﬁ%pnmaﬂ‘a%%k SicagsReunds of type (v). Both the
conpound of formula (iii) and the conpound of fornula

(|v are.f etlonallzed W th approprlate L and L'
gPBGRE-SYUERERYRE y to produce the desir g X" group
after Schp%bﬁ|amneraWhptaﬁqh% oﬁl:‘nmgt tP]eeprcic?ﬂigres or e of the
ghouipsre lof empbudds ofdr@drivdnipn gf| Qer*@anOfrfu@r(v11xéiafldrt§) kplpﬂ o the 77

compounds of the invention wherein X' is a heteroalkyl group containing O or NR¥ in the

normal chain, X2 is a heteroalkyl group containing O or NR™ in the normal chain, and A

and A are phenylene. This general procedure can be modified to produce other

compounds of the invention with different values for X', X4 Ar! and AP by appropriate

modification of the reagents and starling materiais used. A skilled addressee would

readily be able to make these changes. The compounds of formula (vili) may be reacted

with appropriate reagents to produce the associated cyclopropyl analogs of formula {(ix).

As can be seen in scheme 1 an appropriately substituted 2,4-dichioropyrimidine
(ia) is treated under Suzuld coupling conditions with a suitably funclionalized boronic acids
of type (i) to afford biaryl compounds of type (iif), which on treatment with alkenyl
bromides (v} in the presence of a base such as Cs;,C0Oy furnish compounds of type (v).
Both the compound of formula (ili) and the compound of formula (iv) are functionalized
with appropriate L and L' groups respectively to produce the desired X' group after
reaction. Variation of the identity of the groups L and L' easily allows for entry into the



wi de range of different X1 groups contenplated by the
present invention. Substitution with an
appropriately functionalized aniline (vi) under
standard conditions affords term nal al kenes (vii),
a key internmedi ate ready for ring closing netathesis
(RCM. Once again selection of the appropriately
substituted aniline (vi) allows entry into a t+fde
range of possible Xz groups contenpl ated by the
present invention. Enploying G ubbs 2 generation
catal yst RCM furnishes (viii) as a m xture of trans-
and cis isonmers which can be separated by

chr omat ogr aphy. Conpounds of type (ix) may be
obt ai ned by cycl oprepanati on under standard
conditions. Schene 'I xiRvOtY N Cl L (0)I- ki R2 "'

g R N C v
|memNﬁ§R7@%2&@%5%%?W1§E@bff G%%mwigdqghgys Ixz )

' A 2PPRpriaiply funciR@MadFal g (w nder stﬁa condm(ﬁia Ei S (Rvi of N
NsERes (W), Iy Inlerpbdiate padelfor fing Reo TR RO, ?’1‘392‘9% ~, Ix By
Vb ROnetabprateleiisittell @Bineafi) didveensit idr 1 wmgenm erials a
NYaRese &Jupsdcbr&efnﬁéie@w the GQEDIRALIL oBBloef Gbs ahd X2 can be
gqgl}/e:ga%a%% f;s.i &{QA urn@hes @H&g guxi@rg'of 9:9;9 arﬁ cif) g%mxhwlo%n d ArZ In
tmese@ﬁ‘ﬁcb%c*‘g’ﬁ%“&f? ybg‘f"ﬁwﬁl gﬁe w% are me‘l?epr esented as
plsapryranativpinést flaedyrd copiifever ot her aryls can he accessed

by enpl oyi ng

Scheme 1
R X!
o)\\ L '\: N
n
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By varying the identities of the starting malerials a number of different
combinations of X' and X? can be envisaged and produced as can a number of
differentially substituted forms of Ar' and A% In the scheme shown both A and Ar® are
represented as phenyl moieties, however other aryls can be accessed by employing



7t anal ogous chem stry as depicted in Schene 1.
Synthetic procedures for the synthesis of a nunber
of anal ogs of the conmpounds of fornula (viii) are
detail ed bel ow. cure enfaFeve orocedure for the "y
ti hasis of apnriounds of Rvpe (v) Schene 2
illustrates the general procedure used for preparing
conmpounds of forrmula (v). Coupling of comercially
avai | abl e 2, 4dithtoropyrim dine (ia) under Suzuki
coupling conditions with boronic acids of type (ii)
af fords biaryt conpounds of type (iii), which on
treatment with al kenyl bromides (iv) in the presence
of a base, such as Cs2C03, furnish unsaturated
ethers of type (v). Scheme 2 G L~Rlo X, ~ Re Nan
Yanaic%cms dRistylas ddbidted in(Sirgme\t. syiilic@rodddufes brithliyniRidcd) Pl) R 'w
Ca! nur}r:zger of el of it bdrboundb ¥dormud By dRBaiGERNME shown both Ar’

Art are represented as phenyl noi eti es, however
other aryls can be accessed b oloylng analogous
earaseniative progegures fon the synihesis of compousda oiliReddl \n 0~ A range of
conpo@n682®®mﬁypem%w@MWﬁWb@wH%PBF@%QW@@*H%pendlng on
t Hiula (@ 0BIpBEof edmmbrtidh) availfbie i2)-didirabyrifnidive) () VBYINTHES| S vAS
cm(p%g CRRE Qm Bl Ficd bk Yodis R REGMRds iivpd ) OH 25 OH
vlvh:ch on ireap gng_& a%keny}\éro(wldes sz in the presence of a base, such as Cs,COs,

furnish unsalurated ethers of type {v).

Scheme 2
RO, & "(RW)\‘\\ L
Y
IL + (HOYB \ \R“’ Suzuki ’RQ ("') R "
|
ta) (i) o Sa

R N Cl
{iii)

In the scheme shown both Ar' and AF are represented as phenyl moiefies,
however other aryls can be accessed by employing analogous chemistry to that detailed
in scheme 2. A range of compounds of type (v) maybe be prepared depending on the
choice of (iA), (i) and (iv).

SYNTHESIS OF {vA)

3-{2-Chloro-pyrimidin4-yl)-phenol (iiia)

OH 25
OH
Cl
B(OH)
~ N ve
{HA)
‘M*cx ljl
P
N” Gl



Cl NG (1A (iiiA) 79 To a degassed solution of (A
(1.0g, 6.71 mmoi) and (iiA (1.1g, 60 nmmti) in 1,2

di mat hoxy ethane (10 m) was added sequentially,
aqueous Na2C33 (1.06g, 10.06 nmol) and Pd(PPh3)4
(0.387g, 0.335 mmol ). The resultant m xture was
stirred at 8085C for 4 h, cooled to OC and quenched
wi th saturated agqueous NH4Cl sol ution. The product
was extracted with CH2Cl12 thrice and the conbi ned
organi c extracts were washed with brine, dried over
Na2SO4 and concentrated under reduced pressure. The
crude m xture was colum purified (EtOAc/I-I exane)
to furnish 0.450 g of fdkA) "H NMR (400MHz, CDCl 3):
S9.74 (s, 1 H, 923(d IH) 883(d 1H) 8.01
(dd, 1H), 760765( 1N), % X 6. 94-6. 99
(m 1H}”oaqgﬁss(drwi%cymf aédﬁog [6W01 and uA Hg 05 mmo

A 23infBbrexBetiomy| 0ok e rdem yenenldi b NeCR T Bt ne (VA

QMB) anli Pd(PPI:), @387, 10835 @inol). ThMan( l)e wisatiad avBoetar e of
f$r|4|h’%goleggﬂ‘%gnd q\%nr@e&m a)ed é'imgjs {llﬁ{ﬂ(!\loluﬁoz Tﬁgmdua 80 nmoi )

@'éas ex¥r%/ﬁe% gf&éiéi?nce a(s%tme cir&med or&%;sc %gatctg 1R égva@l%%gﬁ vvas added

r By 4red; oy N O ) FoBeeild ugdff R Aesye AEEEIPUE . The

rve@a eduino purifel XOAFHexaggal furiso P9 pidiBCH NYR @OWfenched wit h

I'&b@g) A D19 olpsed, 1HNASS (€ X, I8 aqddel, Wovbﬁ(@Hmh % thr|hc:ﬁ|2%nd
extracts were washed wit

ﬁ%%‘gﬁg@e%ﬁﬁg l(F;nlﬂed over Na2SO4 and

concentrated under reduced pressure to furnish an

o -Butiprviery-rhead- gl iistre 9 col urm (Bt OAc/ Hexane) to

obtain 1.618 of (vA). IN NWR (400MHz, DWVsSO ds): 8

8.82 (d, 1 L1y, ~#77 (d, 11-1), 7.70

(hr s, 1H), 0 Hz, 111), 7.18 (dd,

111). 5. 86- 5.16-5.24 (m 111),

5.09.5, 13 (!

M (i z):

To a mixture of ({iA) (2.0g, 9.68 mmol) and {ivA) (7.8g, 5.80 mmol) in dry DMF
(10 mL) at ambient temperalure was added Cesium carbonate (14.19g, 43.55 mmol} and
the resulting mixture was slirred at 40°C for 6 h. The reaction mixture was cooled fo 0°c
and quenched with H,0. The product was extracted with CH,Cl, thrice and the combined
organic extracts were washed with H;O followed by brine, dried over Na,50Q, and
concentrated under reduced pressure to fumish an‘ oil, which was purified by column
(EtOAcHexane) to obtain 1.61g of (vA). 'H NMR (400MHz, DMSO ds): 5 8.82 {d, 1H),
8.12 (d, 1H), 7.77 (d, 1H), 7.70 (br s, 1H), 7.48 (t, J = 8.0 Hz, 1H), 7.18 (dd, 1H), 5.86- 5.98
(m, 1H), 5.16-5.24 (m, 1H), 5.09-5.13 (m, 1H), 4.13 (1, 2H), 2.49-2.56 (m, 2H). MS {m/z).
261 [MH]".



261 [MH)". 80 S~"NP &ESI S 9H'jy~ 3-92 Chlora pyr
mdin d-y9)-bentOic acid (ii113) COOH5 COOH s(OH)2
N (lts) " N LNC Nel 10 (lIA) (ilia) To a degassed
solution of (!A) (0.54, 3.62 rnnol) and (116) AS.
3.01 mmol) in 1,2 dirnethoxy ethane (15 m) was
added sequentially, agueous Na2CO3 (0.638, 6.02

nmol ) and Pd(PPh3)4 (QJ74g, 0.151 mtl). The
resultant m xture was stirred at 80-85 O0C for 4 h,
cooled to OC and quenched wth saturated NH4Cl, The
product was extracted wth CH2CI 2 thrice and the
conmbi ned organi c extracts were washed brine, dried
over Na2SO4 and concentrated under reduced pressure.
The crude mixture was®®columm purified (ELQAc/ Hexane)
to furnish 0.570 g of (dB). MS (nmlz): 235 110111'.
helinakedigbB{@- chYcr opyri nEdi n- +! -yl ) ber aaami de (vs) HNC
OOOHO NH2 NI NxCl N C (iii6 tvB) To a degassed
solzgtibropyrigfin Byt dPy, 1.36 nmmol) in

di chl oronet hane (6 A)

COOH 5
COOH
Cl
B(OH),
\N ,‘a
L L Y
N el »
N” Cl
10
{i&) {iiiB)

To a degassed solution of (iA) (0.54, 3.62 mmol) and {iiB) {0.5, 3.01 mmot} in
1,2 dimethoxy ethane (15 mL) was added sequentially, aqueous Na,CO, (0.63g, 6.02
mmol) and Pd(PPhy)s (0.174g, 0.151 mmal). The resultant mixture was stired at 80-85
0°C for 4 h, cooled to 0°C and quenched with salurated NH.Cl, The product was extracted
with CH.Cl, thrice and the combined organic exiracts were washed brine, dried over
Na,SO, and concentrated under reduced pressure. The crude mixiure was column
purified (EtOAG/Hexane) to fumish 0.570 g of {itiB). MS (m/fz): 235 MM

N-Allyl-3-{2-chloro-pyrimidin-d-yl}-benzamide (vB)

COOH .
NH;
Sy \)N;
Nékcx Nl
(iiB vB)

‘;’o a degassed solution of {iiB) (0.32g, 1.36 mmol) in dichlor'émeihane (6 mL)
was added sequentially, allyl amine (0.11 mL, 1.50 mmol), HOBL {0.23g, 1.70 mmol) and
EDC (0.326g, 1.70 mmo!). The resultant mixture was stirred for 2 h and quenched with
H,0. The product was exiracted with GH,Cl, thrice and the combined organic extrécts
were washed brine, dried over Na,80, and concentrated under reduced pressure. The
crude mixture was column purified (EtOAc/Hexane) to fumish 0.400 g of {(vB). MS (m/z).
274 MHT',



was added sequentially, ailyl amne (0.11 m., 1.50
nmol ), HOBt (0.238, 1,70 mvl) and EDC (0. 3268,
1.70.mmol ). The resultant m xture was stirred for 2 h
and quenched with HaO The product was extracted
with GH2CI 2 thrice and the conbi ned organic extracts
were washed briga, dried over Na2SO4 and concentrated
under reduced pressure. The crude m xture was col um
purified (EtOAc/Hexane) to furnish 0.400 g of (vB).
M (mz): 274 [MH)', 8 SYNTHESIS 2 jV-Q

5- (2- Ghder oP~rri n?di n- dpi ~nef | saxy- Eren. al de: ryr 3e
(++ic) cHO CH6 d NB(OH2 INC IN10 ('A) (iiiQ
(vC) was obtained by % typical Suzuki procedure as
described in exanple (illA). The named conpound was
faimisshedel n 70% yi el d.

5(2=Chi orapyrimdisri-d=yl, 2r~t et huxyphenyl gsr eet han
&-({-0hGApyrimidD-4-yD2-BHEOY @zl diy RN ~G N O (iii G (vd)
To a solution of (1110) (33.1 mmwl) in MOH (25 nl)
at anbi ent terrperat?gmwas\oadded NaRH4 (125¢g, 33.1

nmol ) and the resu ng m B was stirred for
Morin. The reacli m xt was quenched with

wat er. The pf oduct extracted with CH2@ 2 thrice
and the co i

thed organi=c extwacts were washed with
H20O fol | owetkdy brine, dri g/ic&yer Na2SO4 and
concentr at ed.ﬁ#mder reduced (R({)essure to furnish
wi t hout puri(f cation

{vC) was oblained by a typical Suzuki procedure as described in example (iilA).

The named compound was furnished in 70% vield.

IS«(?sChlormpyrimidin»é=yl)szumethoxy«-phenyﬂ-methanoi Ve

™o ~o '
CHO OH
B e
N N
I I
N//kC! N”*c& ’
GHic) ety
To a solution of {iC) (33.1 mmol) in MeOH (25 mL) at ambient temperature was
added NaBH, {1.25g, 33.1 mmol) and the resulting mixture was siirred for 30min. The
reaction’ mixiure was quenched with water, The product was extractéd with CH,Cl, thrice

elnd the combined organic extracts were washed with H,0 followed by bring, dried over
Na,50, and concentrated under reduced pressure 10 furnish without purification

compound {vC1).



compound (vCl). s: 4~(3

B, ayl oxynet hyR. d<nmet huxy~phenyi ) - 2chi or o=3Yrf m dne

(v \0\ OHI O (XIVCQ N NG N (vd) (VO To a

m xture of (vCQ) (32.6 mml) and allyl brom de (NC

(11.3m, 130A nmol) at anbient tenperature was added

KOH (3.65g, 65.2 mmol) and TBAI (602ngy, 1.63mmmol)

and the resulting m xture was stirred at 40C

overni ght. The reaction m xture was cool ed and

guenched with H2O The product was extracted with

CH2CI 2 thrice and the conbined organic extracts were

washed with H2O foll owed by brine, dried over Na2SO4

and concentrated under reduced pressure to furnish an

all, which was purified by colum (Et OAc/ Hexane:

911) to obtain (vC. SYNTHESIS OF (vD)

Q? a&;ﬁ\ém M@»@t@w@my&pyrma@lb e (vD) NO2 N2 C
(iA) (vD (vD) was obtained by a

typi cal Sui)ukl proced re ag described in exanpl e

(MY . The'ga cao/rﬁ(u Jorfi shed as a pal e

yel | ow sol "H NVRAEM 00 CDC6): S 9.94 (t, 1H),

876 (d, 1H) 848 (gd—2H), |8,40 (m, 7.77 - 7.70 (m

{ve1) (vC)

To a mixture of (vC1) (32.6 mmol) and allyl bromide (ivC) (11 3ml, 1304 mmol)
at ambient temperature was added KOM (3.65¢, 65.2 mmol) and TBAI (602mg,
1.63mmol) and the resulting mixture was stirred at 40°C overnight. The reaction mixture
was cooled and quenched with Hz0. The product was extracted with CH,Cl, thrice and the -
combined organic extracls were washed with HyO followed by brine, dried over Na;S0,
and concentraled under reduced pressure fo furnish an cil, which was purified by column
{EtOAc/Hexane: 9/1) to obtain (vC}.

SYNTHESIS OF (vD)

2-Chloro-4-{3-nitro-phenyl)-pyrimidine {(vD)

SN

| —— Y

N el |
o

() (v0)

(vDD) was oblained by a typical Suzuki procedure as described in example (iliA).
The named compound was furnished as a pale yellow solid.'H NMR (400MHz, CDCL): 3
8.94 (1, 1H), 8.76 (d, 1H), 8.48 (gd, TH), 840 (m), 7.77 - 7.70 (m, 2H). MS (m/z): 236
[MH]'.



[MH)'. 83 SYNTHESIS OWAP Aityl-j5
(chSrira-PYrintdin A=yE) 2~ et 4roxy-6enzylj v
af hy9-amine (yg) ~O CHOHN '/ | i "N-/\ it (ivE)
Ncl N\c! QJO (vE) To solution of (W) (0.7g, 2.82
mmol) in CH2Cl 2 (15 m) was added N-nethyl ailyt
amne (IvE) (0.33g, 4.22 mmol ), the reaction m xture
was stirred for 2 It Na(OAc)3BH (1.19g, 5.64 nmol)
was then added portionv4se over 5 npbs. The resulting
m xture was stirred at anbi ent tenperature overni ght
and then quenched with saturated NH4Cl, The product
was extracted with CH2Cl 2 thrice and the conbi ned
organi c extracts weregwashed with brine, dried over
Na2804 and concentrated under reduced pressure. The
%dgg%r&: ture was colum purified (ELOAc/ Hexane) to
i~O6g of (v:). PAS (mMz): 304 (Para .
S o ine {v
X(@%g%f?%"fé”"%d%?n;%meﬁhg’ifﬂﬁr’%?“ e bal dehyde (RF) N
NO- {IA) Q 0 C N 8(OH)2 NG (iiF) (iliF)
2, 4-di chi ogpyri ni di ne (i A) s dissolved in 1,4
dl oxane, ol ut hon eva Zand purged with N2.
Then A |

unill) c | yst was adde
evacuat ed ,purged with

d the system was
gqgain. (ilEl) and

{ilic {vE)

To sofution of (iC) (0.7g, 2.82 mmol) in CH,Cl, {15 mL) was added N-methy!
allyl amine (ivE} (0.30g, 4.22 mmol), the reaction mixiure was stirred for 2 h. Na({DAc),BH
(1.19g, 5.64 mmol) was then added portionwise over 5 mins. The resulling mixture was
stirred at ambient temperature overnight and then quenched with saturated NH.Cl The
product was extracted with CH,Cl, thrice and the combined organic extracls were washed
with brine, dried over Na,S04 and concentrated under reduced pressure. The crude
mixiure was column purifiéd {EtOAc/Hexane) to furnish 0.6g of (vE). MS (m/z): 304
[MH]"

SYNTHESIS OF (vE

5.{2-Chiore-pyrimidin-d-yl)-furan-2-carbaldehyde (iiiF)

{ Q
\
Q
) )\ (i)
(s}
X A
B(OH), W )LC,!“

{iF ) (iliF )

2,4-dichloropyrimidine (iA) was dissolved in 1,4 dioxane, the selution evacuated
and purged with Nz Then [1,1'-bis(dipheny!phosphino)ferrocene]dichlqrop‘alladium{il)
catalyst was added and the system was evacuated and purged with-Ny agjain. {iiE1) and
saturated bicarbonate solution were added sequentially and the solution stired at 85°C
under N, for 1hr. The solution was cooled and fittered through celite and washed with



saturated bi carbonate sol ution were added
sequentially and the solution stirred at 850C under
N2 for thr. The solution was cooled and filtered
through celite and washed with a4 CH2CI 2 thrice. The
CH2C 2 | ayer was washed wth water, The water |ayer
was extracted wth CH2A 2 and the conbi ned

CH2Cl 2l ayers dried over Na2SO, Sol vents were renoved
i n vacuo. The crude product was purified by bash
chromat ography eluting with 40% ethyl acetate in
hexane to yield a pale yellow solid (MF) in 60%
yield. M5 (mz) 209 [ MtH ",

[5-(2-?" hloro-pyrimdin4-yl)-furan-2-yll-nmethanol
(VF9) O OH O NaBH4 O'N THF!MeOH N (4,1),0C N C N
Cl (iiiF) (vFl1) Conpound (vF9) was obtai ned using

t PrectsmisveThp EroGauten e veesd et wiiedh e B! laygs BiHSEETA (vCl) in
ade uit;C1 700 eybrevlnel. CHTBayére dikd)oveRbE 0] Sbenibfere removed

?,;7 I(f:aéro./&lné %@Mﬁ%@{m wgsmmamyr&geaﬁngm w%e&rvi Rly a dm <(JII 2 8)
vE) /.- - - e G () v

( Vﬁ%‘e " h&???ﬁod' @ﬁ 8‘%%\%8&3“' S0\535@%0 OtAg% e oi"”ﬁé‘?g _[r%hlt’ he sane
procedure described for conmpound (vC with a yield of
SBWChiVBR(riridiny-vIPigran-4y imatiprel (FYs  SYNT3- OEvI r. +OF vG

2Chl or o- 4=(2- f Ruor o- pyri di n-4-Og(8)-pyri mdinmv. (ilia)

gor NaBH, 0
Za THFMeOH (7N

i {4:1),0C !
\NJ\C! \N)\ca
{iiiF ) (vF1)

Compound {vF1) was oblained using the same procedure described for
compound {vC1) in about 70% yield. MS {m/z) 211 [MeH]".

4-{5-Allylonymethyi-furan-2-yl}-2-chioro-pyrimidine (vF)

OH _ Q
. B 0 R\

N ° {Gve)

Z 7 {\1
\NELCt \N)\C'
{vF1) vy

Compound {vF) was obtained using the same procedure described for
compound {vC) with a yield of 80%. MS {m/z) 261 (M+H]".



F N/ NF A ~6(0H2 N{iiG NXC NIC (IA
(111G Conpound (I M5 was obtai ned using the sane
procedure described for conpound (IilA). M (nl2z)
210 (MrH ' . 3taoresentative orocedi ares forthe
svnt'resis of corn oivhds of t a vi &t9Tt Er FI s5
AF vl Ailyl-nmethyl.(3411tro-bencyl)-am ne (xA) NO?
N2 CHO (xA) To solution of 3-nitrobenzal dehyde
(1.59, 9.92 mmi) in CH2CI 2 (60 nL) was added
N-nmethyl ally) amne (1.19g, 12.40 mmol), the
reaction mxture was stirred for 2 h. Na(QAc) 36H
(4.2g9, 19.85 nmmol) was then added podi onvdse over 5
mns. The resulting mxture was stirred at amnbient
tenperature ove m ght%and then quenched wth
saturated NHACI _ The product was extracted with
CeGhzsslobpéice and the conbined organic extracts were
washed brine, dried over Na2904 and concentrated
unR@Rk.Jeavcpdaups-pesurie: (idhe crude m xture was col um
purified (FtOAct Hexane) to furnish 1.tg of (xA). rH
NVR  (400MHz, CDAI3): 8 6.20 (m ill), 8.08.8.12 (m
1H), 7.65-7.69 ( 1H), 7.48 (t, 1H), ©5.84-5.96 (m
1H), 5. 12-5.026 }(_EEZH), |38 is, 2H), 3.02-3.06 (m
2H), 2.20 (g, 3HNMow, (RFz): 207 (MH. 86 3
mLly1l- met h } \//hkam nag)r sekht \NJ- ~ enyl am ne (vi A)

N el P

N el
sy {iiiG)

Compound (i) was obtained using the same procedure described for
compound {iliA}. MS (m/z) 210 [M+H]".

Renresentative procedures for the synthesis of compounds of type {vi}
SYNTHESIS OF (vid)

Allyl-methyl(3-nitro-benzyl)-amine (xA)

NOo

NGO, .
N
CHO ~

(xA)

To solution of 3-nitrobenzaldehyde (1.5g, 8.92 mmol) in CH.Cly {60 mL) was
added N-methyt allyl amine (1.18g, 12.40 mmal), the reaction mixiure was stired for 2 h.
Na(OAc)BH {4.2g, 19.85 mmol) was then added portionwise over § mins. The resulting
mixture was stired at ambient temperature ovemight and then quenched with saturated
NHCl. The product'"was extracled with CH,Cl, thrice and the combined organic extracls
were washed brine, dried over Na;504 and concentrated under reduced pressure. The
crude mixture was column purified (EtOAc/Hexane) to furnish 1.1g of {xA}. 'H NMR
(400MHz, CDCl): & 8.20 (m, 1H), 8.08-8.12 {m, 1H), 7.65-7.69 (m, 1H), 7.48 {1, 1H),
5.84-5.96 (m, 1H), 5.12-5.26 (m, 2H), 3.58 (s, 2H), 3.02-3.06 (m, 2H), 2.20 s, 3H). MS
{m/z): 207 {MH)".



NO2 NH2 N (xA) (AA) To a solution of (xA) (0.250qg,
1.21 mol) in MOH/ CH2Clz (1:1, 10 m-) at anbient
tenperature was added SnCl2.2H20 (0.820g, 3.6 nmol)
and the resulting m xture was stirred overnight. The
reaction m xture was cooled to OC and quenched with
saturated Na2CO3. The product was extracted with
CH2Cl 2 thrice and the conmbined organic extracts were
washed with H2O foll owed by brine, dried over Na2SO4
and concentrated under reduced pressure to furnish
an oil, which was purified by columm chromat ography
( Et oAcl Hexane) to obtain 0.153g of (viA).'H NWR
(400vHz, DMs(de): S%, 08 (t, 1H), 6.69-6.71 (m 2H),
6.56-9.60 (m 1H), 5.85-6.0 (m 1H), 6.105.25 (m

2H) , 3.63°ébr s, 2H), 3.40 is, 2H), 3.0-3.05 (m
DjAlly-pothypming-metiyflpheniigsing @R - 177 [M-11'. SYNTH 13 OF
MAI  (3-Ni krc-phesry9)-nmethanol (xB) NO2 NO2 CHO
(xa) To awsplution of 3-nfrobenzal dehyde (5g, 33.1
mol) in ladgOH (25 it) at rrtgient t enper at ure was
added NaB 1,1,\2/5@“*33‘.‘%1 N d the resulting

m xture was Sti r}er) for 30mn. The reaction m xture
was quenchet®with water, The“P¥roduct was extracted
wth CHZCI Z thrice and the conbi ned organi c extracts
wer e was besn wigtah 06 121 ohd) oweeH/dheL v Hel) #ri ed over

N2 R @R GORGE Bich, @ s haimol] RO MngEE8SUr € T 0
fur nsl'rSH r‘é?"mf prgl“rlt ctigxl;gwilt\]‘rel \ga?tcéo N, 88 R qu@n@ﬁpmﬂnd (xB). "H
NKR (DR B TBI(S L8 1y g@,h ved 7 73
1 gaped N0 T, g s eiviged i ST S "B 1) TP 07 (s, |
Hprganil/Bxtricts rvbre )va_sheg_ 5 Tzﬂ/}iﬂiowgd tyg prine, dried gover N4,80. and
y baaxepiamt Jaggl reddeednirdssuebienishemel, yhigh web Uik P NO2  KOH,
TG mathgrab e BB e8he) to obtain 0.153g of (viA). 'H NMR (400MHz, DMSO-de):

57.08 (, 1H), 669-6.71 (m, 2H), 6.56-6.60 (m, 1H), 5.85-6.0 (m, 1H), 6.10-5.25 (m, 2H)

3.63 (br s, 2H), 340 (s, 2H), 3.0-3.05 (m, 2H), 2.19 (5, 3H). MS (r/z): 177 (MH".

SYNTHESIS OF (viB}
(3-Nitrg-pheny!)-methanei {xB)

NOg N02
@\ ©VOH
CHO
{x8)

To a solulion of 3-nitrobenzaldehyde (5g, 33.1 mmol) in MeOH (25 ml.) at

ambient temperature was added NaBH; {1.25g, 33.1 mmol) and the resulting mixiure was

" siirred for 30min. The reaction mixture was quenched with water, The product was

extracted with CH,Cl, thrice and the combined organic exlracts were washed with H,0

foliowed by brine, dried over Na;SO, and concentrated under reduced pressure to furnish

without purificalion 5g of compound (XB), 'H NMR (CDCl3). 8 8.27 (s, 1H), 8.17 (dd, 1H),
7.73 (dd, 1H], 7.67 (t, 1H), 4.85 (s, 2H), 2.07 (s, 1H). MS {m/z): 154 LM-?H]f



(x8) (vi8l). To a mxture of (x9) (5g, 32.6 mmoi)
and allvl bromde (11.3nl, 130.4 mmpi) at anbi ent
tenperature was added KOH (3.65g, 65.2 nmoi) and 78Al
(602nmg, 1.63mml) and the resulting m xture was
stirred at 40' C overnight. The reaction m xture was
cool ed and gquenched with H20, The product was
extracted with CH2A 2 thrice and the conbi ned

organi c extracts were washed with H2O fol | owed by
brine, dried over Na2504 and concentrated under
reduced pressure to furnish an oil, which was
purified by colum (EIOAcl Hexane: 911) to obtain
6.3g of (vi6l). "H NMR (CDC13): 5 8.27 (s, 1 H, 8.18
(dd, 1H), 7.73 (dd, ¥H), 7.57 (1, 11-1), 6.01 (m
1H), 5.38.(m 1H), 5.29 (m 1H), 4.65 (s, 2H), 4.93
( cHhifylo@isptl-NBroferferd MY ( M-HF

3- Atl yl axynet hyl - phenyl am ne (vIR) NO2 NH2

SnC12. 2H3(,, MeOHI DGVl _( vi 81y, (vi a) Conpound (vi 6) was

obt ai ned Using thé same pracedure described for
conpound@é)&. " H KPR ( %7 (t, 1H), 6.79
(m 2H), Ofid, EH), 5. 1H), 5.33 (m
11-1), 5.29 (m 1H): 4.49 (s, 2H), 4.06 (m 2H), 3.38
(s, 2H), & (mz) 164 [MH"™ 88 92 NI S-0-F11-6 -1
11 pent44notc add (3-nitro=pherryt)-anfids {v)d) N
NC2 O 1o NiZurblof (i (g b)e mm'Emanaanmxoa'ldem@rrbﬁOBmm rbani | i ne
( Q3R rbTRenbs a@@nggmgg &28RM IR T8C l56kmg, 163B0inMOI ) i N
Clélr% ii @m}xgre was sf daam‘lgent ( m%oﬁhﬂﬁrgwa\é\%le@dded HOBI
( and quencéid with H;0, The proict was exiracted with CH,Cl, thrice and the combined

organic extracts were washed with HO followed by brine, dried over Na; SO, and

concentrated under reduced pressure to fumish an oil, which was purified by column

{EtOAc/Hexane: 9/1) to oblain 6.3g of (viB1). "H NMR (CDCly): 58.27 (s, 1H), 8.18 (dd,

1H), 7.73 (dd, 1H), 757 (L, 1H), 601 (m, 1H), 5.38.(n, 1H), 5.29 (m, 1H), 4.65 (s, 2H),

4.13 (81, 2H). MS (m/2) 194 [M+H]'

3-Allylonymethyl-phenylamine (viB)

NO, NH,
@\/ $nClp.2H,0 @\/
el
O meowocM EN
(viB1) t iB)

Compound (viBj was obtained using the same procedure described for
compound (viA), "H NMR (CDCly) 8 7.17 (1, 1H), 6.79 (m, 2H), 6.68 {d, 1H), 5.95-6.06 (m,
1H), 5.33 (m, 1H), 5.20 (m, 1H), 4.49 (s, 2H), 4.06 (m, 2H), 3.38 {5, 2H), MS (m/z) 164
MH]".



(0.332g, 1.73 nmmol ). The resulting m xture was
stirred for 4 hours. The reaction m xture was cool ed
to OC and quenched with HzO. The aqueous | ayer was
extracted wwth CH2Cl2 thrice and the comnbi ned

organi c extracts were washed with saturated NaHCO3
followed by brine, dried over Na2SO4 and
concentrated under reduced pressure to give (vfiw).
Pent - 4-enoi ¢ acid (3.am no-phanyl)am de (viC NO2 NH2
bu HH (viol) (viC) (viC) was obtained by reduction
procedure as described in exanple (AA). The naned
conmpound was furnished as a yellow solid. M5 (m z):
191 (MHI'. A} HESVSG v3D

2- (2- Chi oro- et hoxy) -i -ni trobenzal dehyde Wt ~~CH or
{{~ ~02MOHO ~~A \ g p2N CHO (xxi) (xuiii)
TENEHERE $tlele of (xxi) (1Ag, 5.90 nmol) and (xxii)
(ge%ééepogcaesd FdieWBerfERb)idin dry DVF (15 m.) at ambi ent
t enper ature was added potassi um carbonate (164g,

11, 96nmmol ) agpd the resu&%ng m xture was stirred at

60C over ni t The reac n dgn xture was cooled to 0C

and quenchvvlth'*H"b t was extracted with

CH2C12 thrix and the |ned organi c extracts

ere washed vvlth H20O f ol | owedviddy brine, dried over

Na2S04 and concentrated under reduced pressure to

f Ur Ni SBa hixuRp-nOfaniae (301 drotvag edn-bngersgf 13 77Ny 9404
armwew;%waead@d Addy (BB4d, 573 mbdprd ERS 78 (d, 1H),

8 Cg%ld:égéy Jn? s\br?ed 4594 hoursAmadéhctibrtmiu@H) . 3. 99 (t,

2433329

b aesspshio §§ Tnd W@id'ﬁ ity %qu us !aye:%iéa%g Iﬁm[@ I\I'at h OXY) a
thrice and the combined organic extracts were washed w:th satorate CO; followe
by brine, dried over Na;504 and concentrated under reduced pressure to gi give (viC1).

Pent-4-enoic acid (3-amino-phenyl)-amide {(viC}

&MMﬁ)M

(\nC‘f)
{viC} was obtained by reduclion procedure as described in examgle {viA). The
named compound was furnished a6 a yellow solid. MS {m/z): 191 (MH]".

SYNTHESIS OF (vih)

2«(2=C&xtero-ethoxy)~5-n§tm-benzaldehyde xxiid

o
{ Xxii
oN OaN CHO

CHO
{ocd) {oxiil)

996 pl., 11.96 mmol) in dry

To a mixiure of {xxi} (1.0g, 5.98 mmol) and {exii) { ‘
1:64g,

DMF {15 ml) at Ambient temperature was added potassium carbonate (

14.96mmol) and the resulting mixture was stirred af 60°C overight. The reaction mixture

was cooled to 0°C and quenched with H;0. The product was extracted with CH,Cl, thrice



(xxiii) (xxiv) Internediate (xxiv) was prepared from
(xxfii) using the sanme procedure as for (xA).'H NWR
(cbcl,) 5 8.37 (d, 11-11), 8.19 (dd, 1H), 6.92 (d,
1H), 5.93.6.03 (m1 H, 5.28 (dq, 1H), 5.22 (dq,
IH, 4.36 (t, 2H), 3.92 (t, 2H), 3.63 (s, 2H), 3.16
(d, 2H), 2.3 (s, 3H, M (rriz) 285 (MH "',

Al'lyl (2{Pdi edhyl am sr aekhaxy) <5ni f r o- benayEj - ne4hyl am
ire (xxv) HN'" 9 i N 2N i~N-\ Dhl1A ON (xxiv lcvl
To a solution of (xxiv) (1g, 3.68 nmol) in DVA (10 A)
was added diethylamne (7.35 mmol) and the resulting
m xture was stirred overnight at 60" C. The reaction

m xture was quenched with water. The product was
extracted wth CH2Ct 2wt hrice and the conbi ned

organi c extracts were washed with H20O fol | owed by

B bl | o1

; o i
7%%%@%@%& %\aeﬁ g&uce g)(rg(s%s?oﬁznisﬁ;ﬂgoo %:i [ 7d‘5 (d'\@ (aVz) 322
( WA vield. TR (GBI 10 et By A& R o) anet L3ul j =4
( 2stigaeHRtey i, anak Grep Waky) phenyl anwi nm (vi Q) | N~ -~ ~
1 1 i O/N/ N-,~ HZN ./ . tJ (nv) tdlp)
In [ Vi , BRaked from (x v) using the
S AhEES gc’é%gﬁ‘r"’g%g'gl’ef“%ﬁet?fn A?. ﬁ/s (m'z) 292 (MeH " |
acroresentative prao dr, ure for hhs svnt hasPs
ot eonpo typa vipi as+d fi é/(?ylcl i ¢ conpounds
(viii) i med by this—nventi ae_pgepar ed t hrough
combPrat Vot a” conpound Vtype (v) with a conmpound
of type ()i) in atwo step procedure as illustrated

in schenre 3. Conpounds of type (ix) may be obtained
by CXrSt:elrm% xarteo(xgzi%)nv%g, ;Inrgagred%gng &xriii) \‘?&:‘ﬁgat&%%e%o&@@ di i ons.

{xA). "H NMR (CDCly) § 8.37 {d, 1H), 8.18 (dd, 1H), 6.92 (d, 1H), 5.93-6.03 (m, 1H), 5.28

(dq, 1H), 522 (dg, 1H), 4.38 (t, 2H), 392 2H), 3.63 (s, 2H), 3.16 (d, 2H), 2.3 (s, 3H),

MS {m/z) 285 [M+H]".

Auys{ze(zodiethylamim»eihcxy)45enitm»benzyljomethy!-amine (v}

HNT\
O\/\Cl k 0\7\ NN\
Ny N L\
ON A DMA 0N \—\\
[xxiv) {ronv)

o a solution of {xxiv) (1g, 3.68 mmol) in DMA (10 mL) was added diethylamine
{7.36 mmol) and the resulting mixture was sfirred overnight at 60°C. The reaction mixture
was quenched with water, The product was extracted with CH,Cl, thrice and the combined
organic extracls were washed with H,O followed by brine, dried over NaSO. and
concentrated under reduced pressure fo furnish withéut putification 750mg of compound

{sxv) in 70% vield, MS (mv/2) 322 [M+H}



Scheme 3 Nz iRX2 V1 Rz Rz YN%(Rt) R R NN
v vii k(Rto) (Ria)\\ Gubbs CHZNz x1 RCM Rz R Nn
NRo R "Il NR NHHO '111 In the schene shown
both Art and P? are represented as phenyl nvieties,
however, other aryls can be accessed by enpl oyi ng
anal ogous chem stry. Tne follow ng exanples sen'e to
illustrate a procedure generally applicable to a w de
range of anal ogues of type (viii). 91 SYNTRi 6SI SOF
COVPOUND 1 AVE C, DMFOUNCeS8

d3' d(' Ul Yl - net hYl am no) - mef hy[j - phenyl ) - (4- (3bsaC 3=e
nyl oxy- phaay8)..pyrinmdles.2. anine (vilA) NH N
(MA) NH (vA) (viiAy To a mxture of (vA) (119,

4 49 rmol) and (viA) (1.2g9, 6.75 mml) in n-butanol

in d INHC (5.0
ITNWW ﬁiﬁyu?&ﬂ%@; mam@ t(ztu eﬁyg%ﬁ ?(iﬁ@%,r \-SheMBR aqﬂe (

—

O Q\’;\N/\
N N
ON N HN \._—\

focv) D)

Intermediate (viD) was prepared from (xxv} using the same procedure as for
(vik), MS (nv/z) 292 [M+H]".

cycltc compounds (vm clalmed by th:s nnvenhon are prepared through
combination of a compound of type {v) with a compound of type (vi) in a two step
procedure as ilustrated in scheme 3. Compounds of type (ix) may be oblained by

cyclopropanation under standard conditions.

Scheme 3
NH,
V4
(RQO) X! o k(Rm)\\ X?J\
S = i >
‘ Y / UK & ¥
fR™ " \
R - N N VI
J§ SWEC
L)
RN RN
v Vil
1
(R“’)\ x‘ R
Grubbs CHZNZ
- b G—«n
Rﬂ

Vil
In the scheme shown both Ar' and Ar* are represented as pheny! moielies,
however, other aryls can be accessed by employmg analogous chemistry. The following
examples serve fo illustrate a piocedure generally applicable to a wide range of

analogues of type {viii).



was stirred at 100C for overnight.lhe reaction
m xture was cooled to OC and quenched wth H2O The
product was extracted with CH2CI 2 thrice and the
conmbi ned organic extracts were washed vdth saturated
NaHCO3 fol |l owed by brlne, dried over Na2S04 and
concentrated under reduced pressure to furnish an
oil, which was purified by colum (ElI OAc/ Hexane) to
obtain 1.20g of (vlitA).'H NVR (400MHz, DWVSO d6): S
9,63 (s, 1 H, 854 (d, IH, 7.89 (br s, 1H),
7.73-7.80 (m 2H), 7.65-7.69 (in, 1H), 7.41-7A7 (m
2H), 7.24 (t, 11-1), 7,10-7.15 (m iH), 6.91 (d,
iN), 5.81-5.98 (m ka 5.07-5.25 (m 4H), 4.31 it,
oH), 302 (d," 2H), 2.51.2.58 (m 2H),

}' 401 (\MH) - Macrocycl e Exanpl e
SY(TBEAISICAMPOLND YAND GRMROUNGER ) | b’ | el- N 1) 92 To a
degassed solutlon of (vltﬁo (1.2g9, 2.99 mmol) and TFA
QB DetryTarfh S MBARhy-Eb-Gli2y (2000 I anbi ent
Hgéigture was added G ubbs 2' 16 generation catal yst

0.299 mml ). The resulting m xture was
:stlrred at 60C for overnight.(;ye reaction m xture

f

was cool ed and concentrated under reduced pressure to
furnish an oil, i ch was puri

HPLC t o t@| 09 of (
db): 8 @ 8 56 ,
7.93 (t,

(d, 1H, N17 7 40 MW ZFD 7,09 (m 111), 6.89
(d, 1H), l§k64 5. H) § -5.61 (m 1H), 4.20
(t. 211).,N3%9 (s, 2H), 3.08 (d, 2H), 2.40-2.47 (m
211), 2.0@a(s, 3H). M (mz) w873 (MH). Mcoocycle
Example 2 (Conmpound 20) r- ~, rl~i WNIN

To a mixture of (vA) (1.29, 449 mmol) and (vi4} (1.2, 6.75 mmol) in -butanol
and the resulting mixture

ied by preparative
OH™NWR (400MHz, DMSO

s, AH), 8.53 (d, 11i),
H[ 7.47 (t, iK), 7.42

(15 ml) at ambient temperature was added 1N HCI (5.0 L)
was stirred at 100°C for overnight. The reaction mixiure was cooled to 0°C and quenched
with H,0. The product was extracted with CH,Cl, thrice and the combined organic

exlracls were washed with saturated NaHCOs followed by brine, dried over Naz304 and
concentrated under reduced pressure 10 fumnish an of, which was purified by column
(EtOAc/Hexane) to oblain 1.20g of (ViiA). 'H NMR (400MHz, DMSO d): 6 9.63 (5, TH),
8.54 (d, 1H), 7.89 {br 5, 1H), 7.73-7.80 (m, 2H), 7.65-7.69 (m, 1H), 7.41 747 (m, 2H), 7.24
{t, 1H), 7.10-7.15 (m, 1H), 6.91 (d, 1H), 5.81-5.98 (m, 2H), 5.07-5.25 (m, 4H), 431 ¢, 2H),

3.46 (s, 2H), 3.02 (d,2H), 251-2.58 (m, 2H), 2.13 (s, 3H). MS {miz); 401 [MH].

Macrocycle Example 1 (Compound 1}
/ i
| m
5 !\ N
RCM ~
NG o5
fb LA
N , (
M

H



NN ~~ (1) (27) To solution of (1) (0.02g) in CH2Cl 2
(2mL) dioxane m xture (1nL) at OC was added 5 nole %
of Pd(QAc)2.. Then freshly prepared ethereal solution
of CH2ZN2 was added slowly. The resulting m xture was
stirred at OC for 3 h. The reaction m xture was then
concentrated under reduced pressure to furnish oil,
whi ch was puriied by preparative HPL.C to obtain
0.005g of (2(1). '"H NWR (400MHz, DMSO d6): S 9.91 (s,
1H), 8.59-8.63 (m IN), 8.01 (br s, 1H), 7.65- 7.72
(m 21-1), 7.32-7.52 (m 3H), 7,06-7.19 (m 211),
4.64-4.83 (m 2H), 4,30-4.52 (m 41 4.0-4.10 (m
2H), 2.62-2.67 (m 2¥21), 2,56-2. 61 (m 3H),
1,05-1.30 (m 21-1), 05-0.7 (m émz): 387
( MHI . ToaBegashiisduoh 3142 (1 3@ £ 99y vidbeghk TE/RAP- &5@7’@99?5*?? ryam no;
Dah( B, {éoosvm) %@& &m?&saﬁwi dcﬁedg‘)mbhs Oéig)ane@mrp\zq@%@qw 5 0

535? mm 5 rdsliting. Xide WaY lsilré) at 50%COBFIR@HAT ¥l was
&e ared s | e @cemﬁgmrmue@'cgo@ almiseaat Used for
'WC?"?%')"W@I\‘YET KF 8 Fe™s @ rbg\iﬂa ) HNI - ,
fwtw@lwaepurm bmwwf*vemémmw 025’9 Pty rTPound (17)
V@IS 5 pe7epal, ech (s itfiggsacprioce dune s it dr’ to that used
6, 7.42 (8, 1H), 7.17-7.40 (m, 2H), 7.05-7.00 (m, 1H), 6.89 (d, 1H), 5.64-572 (m, H),
551-661 (m, 1H), 420 {t, 2H), 3.49 (s, 2H), 3,08 (d, 2H), 2.40-247 (m, 2H), 2.02 (5, 3H).

MS {miz): 373 [MH]".

Macrocycle Example 2 {Compound 20)

n
N\
LAk
N/)\N
H
5}

(27

To solution of (1) (0.02g) in CH,Cl; (2mL) dioxane mixture (1mb) at 0°C was

added 5 mole % of Pd(OAc), . Then freshly prepared ethereal solution of CHaN, was
added stowly. The reshlﬁng mixture was stirred at 0°C for 3 h. The reaction mixture was
then concenirated under reduced pressure to fumish oil, which was purified by preparative
HPLC to obtain 0.005g of (20). '
" NMR (400MHz, DMSO dg): 8 9.91 (s, 1H), 8.59-8.63 (m, 1H), 8.01 {br s, 1H), 7.65-
7.72 (m, 2H), 7.32-7.52 (m, 3H), 7.06-7.19 (m, 2H), 4.64-4.83 {m, 2H), 4.30-4.52 (m, 4H),
4.0-4.10 (m, 2H), 2.62-2.67 (m, 2H), 2.56-2.61 (m, 3H), 1.05-1.30 {m, 2H), 0.5-0.7 (m,
2H). MS (m/z): 387 [MHY'.



compound (1)."H NVR (MeODd4) 5 11.29 (br s, 1H), 8.68
(s, 11-4), 8.27 (a, 11-1), 8,18.8.16 (m 111-1),
8.01.7.99 (m 1 N, 7.68-7.64 (m 1H), 7.40-7.28 (m
2H), 7.20-7.16 (m 2H), 7.00 (s, | H, 5.99-5.62 (m
2k), 4,50 (s, 2H),4.16 (d, 2H), 4.10 (d, 2H). M5
(mMz): 372 (MH i SYM HESI SC COM PCUN3647 (3 [(W(y
i -met hyl -ami no)-nethy |]-4(2.Gettiylamn

0- et hoxy) nhenyl | ~(443-

al I yl oxyr net hyl - 4- met hoxy=phenyl )-Pyrimdin-2-yl|.am
ne (viiC) 94 rr~ 0O~ NpAl NI1I I IIl~~1i I (1 NhC
- - I N1 ~\ (vtl (yiiC Conpound (viiv) was
prepared using a procedure identical to that used for
(vitA). Macracycle Bxanple 4 (Conpound 47) ~(r) 0O
D RCM El (viiC (471 Conpound (47) was prepared
Usifgsa oPtpegdltie i dentical to that used for

conpound "H NWR ( DI\/SOd6) 89.71 (s, 1H), 8.62

111 : - 0 (dd, 1
Ry by e el g 4G, 120
1N), 6.20 (dt, iN). 5.90-6. 02 (m 114), 4.68 (d,

IN), 4.43 (d 1H),N 36 (t, 2Hy, 29 (d, 21-1),
4.06-4.18 - 3. 9K, 3 90 (s, 3H),
3.21-3.3 H4H) e@ sO . 1.22-1.32
(m 6H). (m2z): _ %
(st ‘
)\Cl N/
{vB) vhB
{ used for

Compound {viiB) was prepared using a procedure identical to tha

(ViiA).

Macrocyele Example 3 (Compound 17)
74

" HN/\K
i 0
?/KOHO RCM ?L 0
G LT B
‘mé s

{viiB) (17

Compound (17) was prepared using a procedure identical to that used for
compound {1). 'H NMR (MeOD-ds) 6 11.29 {br s, 1H), 8.68 (s, 1H), 8.27 (s, 1H), 8. 18-8.16
(m, 1H), 8.01-7.99 (m, 1H), 7.68-7.64 (m, 1H), 7.40-7.28 (m, 2H), 7.20-7.16 (m, 2H), 7’00

(s, 1H), 5.99-5.82 (m, 2H), 4.50 (5, 2H), 4.16 (d, 2H), 4.10 (d, 2H). MS (miz): 372 MH]'.

& D

SYNTHESIS OF COMPOUND 47

[3-[(Allyt-methyl- -amine)- methylH -(2-diethylamino- -ethoxy)-phenyl]-[4-{3-
allytoxymethy!-4-methoxy- -phenyl)-pyrimidin-2yi]- aming (ViiC}



(3-Mro. pheny944-( nitrs+phenyi)-pYr;rnictra2YB?am na
(xxvii) NHR2 N2 NONO~ 2 z N2 NH N-~C \
(va) (xxvii) To a mxture of (vD) (1.Qg, 4,24 mol)
and nitroaniline (0.762g, 5.52 mmol) in MOH (15 rL)
at anbi ent tenperature was added IN HO (3.0 nL) and
the resulting mxture was stirred at 75C for

overni ght. The reaction m xture was cooled to 0C and
gquenched with H2O. The product was extracted with
CH2Ci 2 thrice and the conbined organic extracts were
washed with saturated NaHCO3 fol |l owed by brine, dried
over Na2SO4 and concentrated under reduced pressure.
The crude product wasg,precipitated, filtered and
washed using MeOH to furm sh white solid (xxvil) in
1,158. M5 (mz): 338

N-1443. Am nophenyt) pyrl m di rleyI j - benzerel, 3di am ne

(xxvkt) N i NH (xxvii)

(XX VA /\(/XXVI | y the procedure

des bed in = VI A) The anmed corrpound was
furnijshed as.Na iln 76 o)él el d M5 (nmtz): 278
(MH) Sy 96 E9d™3- (emlal c aC| \N

ftF ztEalfSerci‘:r‘r‘ﬁ‘e“n“T’r"’“o( msnes) pyrinidinrty

fi phrahyE
p (v(:)y) \mC

Compound (AiC) was prepared using a procedure identical to that used for {viiA}.

Macrocyele Example 4 {Compound 47}

/
O™
O\/\N/\ } N N
E A Jéj
(an) (47

Compound (47) was prepared using 2 procedure identical to that used for
compound {1).
TH NMR {DMSO-dg) 59.71 {s, 1H), 8.62 (d, 1H), 8.50 (d, 1H), 8.23 (d, 1H), 8.10 (ad, 1H),
7.42 (d, 1H), 7.32 (dd, 1H), 7.20 (d, TH), 7.7 (d, 1H), 6.20 (dt, 1H,), 5.90-6.02 (m, 1H),
4.68 (d, 1H), 443 (d, 1H), 4.36 {t, 2H), 4.29 (d, 2H), 4.06-4.18 (m, 2H), 3.87-3.99 (m, 2H),
3.90 (s, 3H), 3.21-3.34 (m, 4H), 2.68- 269 (br s, 3H), 1.22-1.32 (m, 6H). MS (miz). 518

[MH]'.



amde (Ai I~f Il NHa NHJ /~COH NH/ HNO z
(xxix) NON~ct x, KH (xxvli) (AID To a mxture
of (xxviii) (0.129, 0.433 mmol)) and (xxix) (110 L
1.30 mol) in CHRCI 2 (4 nL) at anbient tenperature
was added HO6t (0.234g, 1,73 mml) and EDC (0. 332g,
1.73 moi). The resulting m xture was stirred for 4
hours. The reaction mxture was cooled to 0C and
guenched -with H10. The aqueous | ayer was extracted
with CH2C12 thrice and the conbined organic extracts
were washed with saturated NaHCO3 foll owed by brine,
dried over Na2SO4 and concentrated under reduced
pressure, which was pgrified by preparative HPLC to
obtain 72ng of (V||)) M5 (ntz): 414 [Mﬂ'

Mac 5 (Conmpound 5) O NH'NIl HHNO9
REN SR H H (vilD) (5) Conpound (5) was
obt ai ned by ring-closing netathesis procedure as
d@amﬁM@@mﬁtmﬂm@@mpﬁmm@n€m¥W%PW€)nane conmpound was
furnished as a yellow solid in 34%yield. iH NOR
(400 Miz, CDC6): @i3l.07 (br s,1H), 8.29.96 (d, 1H

757-755(m 21@743(d

NOy NOy
NO,
NOy
S
) B

N/*Cl N//‘\N

H
{vD) (exvii)

To a mixture of (vD) (1.0g, 4.24 mmol) and nitroaniline (0.762g, 5.52 mmol) in
MeOH (15 mL) at ambient temperature was added IN HCI (3.0 mL) and the resulting
mixture was stired at 75°C for overnight. The reaction mixiure was cooled to 0°C and
quenched with H0. The product was extracted with CH,Cl; thrice and the combined
organic exiracts were washed with saturated NaHCO;, followed by brine, dried over
Na,50, and concentrated under reduced pressure. The crude product was precipitated,
filtered and washed using MeOH fo furnish white solid {xxvil) in 1.15g. MS [m/z}: 338

{MH)".

Nei@o(B-Amino~phenyl)»pyrimidin~2=yl]-benzene-1,3-diamine {pocviii)

NO; NHz
NO2 NH,
P |
H
{oxvii) {exvili)

(xxvili) was obtained by the procedure described in example {viA). The named
compound was furnished as a yellow oil in 76% yield. MS (miz): 278 (MH)".



1H, 7.36 - 7.3 (m 3H), ?,24 - 7.21 (in,1 H, 7.03
(dd, 1 N), 6.88 (s, 1 N, 3.92 - 3.89 (br m 2H),
162 - 3.69 (br m 2H), 3.23 -320 (br m 2H), 2.90 is,
3H). M5 (nvz): 386 (MH)'. 9, "'u3tiT9j ,s5CF
COMPOUND 8 Pent4.enolc acid @B(4 9
((ai tyBEwnet hyl =am no) mat 1A} 4=nefk nxy=grhe yl ;=
pyrim di n-2-ytam no)-phen I]=amde (VtIEE) NN2 ~ |
""HANNO (MO NC N-N H (vE) (ViiE) To a
solulon of (VE) (0,12, 0.395 mmd) in n-6uCH (3 nL) at
anbi ent tenperature was added (vlIC (0.113g, 0.593
nmol ) and the resulting m xture was stirred at 100 C
for overnight. The réaction m xture was cooled to
roomtenperature and concentrated. The crude product
VVBAS.3-BHdE 1 el a&gzlmy:utpmpmmmmemmmw@dmwh%w}s| red
rl\%g%&@% (v' sI E) was obtained as yellow solid (90ny).
458 [MH'. Macrocyci eg te S (Conpound 8)
~0 ~N' ~p \NI>1I~JJJIII(((~~~ HLY OJRCM HN i "N~N I \
NH (vid {8) (8) ob 'ned y ring-dosing
net at he procedlﬁ?&g@?des beg~for conpound (1).
The naned co 6und wW&8 f urni hed s asolidin 20%
yi el d af ri |cat| on- (DI\/BOdG) 6 10.01
(a, 1H)l @ s, 895(%\11\! 8.61 (d,

{poxvild) {vilD)

To a mixiure of (xxviii) (0.12g, 0.433 mmol)) and (i) (110 ik, 1.30 mmot) in
CH,Cl, (4 ml) at ambient temperature was added HOBt (0.234g, 1.73 mmol) and EDC
{0.332g, 1.73 mmol). The resulling mixture was stired for 4 hours. The reaction mixiure
was cooled to 0°C and quenched with H,0. The agueous layer was extracted with CH;Cly
thrice and the combined organic extracts were washed with saturated NaHCO; followed
by brine, dried over Na;S0, and concentrated under reduced pressure, which was purified
by preparative HPLC to abtain 72mg of (vilD).
MS (m/z): 414 [MH]".

Macrocycle Example § (Compound 5)

HN O
———-—-——-—»
\N /@ \N

{viiD) {5)

Compound (5) was obtained by ring-closing metathesis procedure as described
for compound {1). The name compound was fumished as a yellow solid in 34% yield. *H
NMR (400 MHz, CDCly): 5 11.07 (or s, 1H), 8.29.96 {d, 1H), 7.57 ~ 7.55 (m, 2H), 7.43 (d,
1H), 7.36 - 7.31 (m, 3H), 7.24 - ~7.21 (m, 1H), 7.03 (dd, 1H), 6.88 (s, 1H), 3.2~ 3.89 {br

m, 2H), 3.62 - 3.59 (br m, 2H), 3.23 - 3.20 (brm, 2H), 2.90 (s, 3H). MS (m/z): 386 [MH]".



ill), 8.50 (d, 1H), 8.20 (dd, 1H), 7.42 (d, 1H),
7,25(d, ill), 7.18 (t, I H), 6.96 (d, IIl), 6.87 (d,
1H), 6.21, (dt, rH), 5.61, (dt, 1H), 4.64 (d, 1H),
4.97.4.12 (m I1H)33.94 is, 3N, 2.62- 2.57 (m 1 N),
2.47-2.41 (m 6H). M5 (ntz): 430 [VH'

{3-((RFfyt. mr+Yhyd-zm nra)~nmekhy; J~p
BrenYf} Q4- (S~a@yl oxynedhyl - furan~2. Yg} ~ri m di at
2-yll=amine ('riSF) NH2 0 ~ (VA) - "N NA N H (VF
(vHHF)  Compound (vh fl was prepared using a
procedure identical to that used for (AA) to give
the TFA salt in 90%yige filacnocyode Exanple 7
(Conpound 62) 0 N, o Kl RCM NN NINZLN(vilf)
(62) ~Conpound (62) was prepared using a procedure

| de Céﬂg@a@%t used for conpound (1). Conpound

(6 “solated as the TFA salt after purification in a
yl?&it»@mﬁif aclB DY 3 MIVRM NGB -drdthos-mdengid. 9. 03 (m  1H),
pﬁ%ﬂdﬁﬁ@«ryarﬂm@i‘&wﬁ% a'%@?de(vm 1|‘|) 7.23.7.15 (m 4H), 6.69
1H), (dt . 206. 09(m 1H) 4.66 is,
2H) 4.52- 4 47 (m 1F{) 4 20 (or : 4.11-2.04

(m 1Hn 3 92- 3. si'i m - 2H), 209@ (m 3H. MB
- 136

m +MPCU Nt 69
fuorop ro%o-wl} pyrie?tidi
Sy

(vE) . {ViiE)

To a solution of (vE) (0.12, 0.395 mmol) in n-BuOH (3 mL) &t ambient
temperafure was added (viC) (0.113g, 0.593 mmol) and the resuliing mixture was stirred
al 100 °C for overnight The reaction mixture was cooled lo room femperature and
goncentrated, The crude product was purified by preparative HPLC. The desired product
{viiE) was obtained as yellow solid (90mg). MS (m/z). 458 [MH]".

fMacrocycle Example 6 {Compound 8)

i HN™ O RCM
Bt

Pt
NN
H
(Vi)

{8) was obtained by ring-closing melathesis procedure as described for
compound (1). The named compound was fumished as a solid in 20% vyield after
purification. 'H NMR (DMSO-dg): & 10.01 (s, 1H), 9.56 (s, 1H), 8.95 (br s, 1H), 8.61 (d,
1H), 8.50 (d, 1H), 8.20 (dd, 1H), 7.42 (d, 1H), 7.26 (d, 1H), 7.18 {t, 1H), 6.96 (d, 1H), 6.87
(d, 1H) 6.21, {dt, 1m0, 5.61, (1, 1H), 4.64 (d, 1H), 4.174.12 (m, 1H), 3.94 (s, 3H), 2.62-
2.57 (m, 1H), 2.47-2.41 (m, BH). MS {m/z): 430 [MH]".



amine (viiGl) NYF N N (vi& N A (vG (viid)
Conmpound (vii @) was prepared using a procedure
identical to that used for (vilA).
{3-[(~d ynet hyl anf no) aa! et hyl -phenyl }[4
42- but - 3- enyt oxy-pyrl di n4-yl)-pyrtm din- 2-yl (=am ne
(vile) F(NN b NPl N~P~V\ 1l "N, NwH
(vilGl) (viiG To a solution of but-3-en-t-ol (leq),
i n anhydrous THF, was added 60% sodi um hydride in
m neral oil (1.8eq) at OC. The solution was stirred
at OCwas 0.,5 1t End then slowy allowed to warmto
R7. To this solution of sodiumsalt of but3-en-1-0
was added a solutiongof (viiGl) in anhydrous THF.
The reaction m x was heated to refux for 12h,
quER gith mater and extracted with CH2Cl 2. The

fr of NE ayers were dried over Na28O4.
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Compound {viiF} was prepared using a procedure identical to that used for
{viiA) to give the TFA salt in 90% yieid.

#acrocycle Example 7 (Compound 62)

Tl J °Wﬁ
RCM
| @KS ' N/AHKS

{viiF) (62)

Compound (62) was prepared using a procedure identical to that used for
compound (1). Compound {62) isolated a5 the TFA salt after purification in a yield of 50%.
'H NMR (MeOD-dy) 5 9.04-9.03 (m 1H), 8.42 (d, 1H) 7.33 (d, 1H) 7.23-7.15 {m, 4H), 6.69
{d, 1H), 6.28 (dt, 1H), 6.20-6.09 {m, 1H), 4.66 (s, 2H), 4.52-4.47 (m, 1H), 4.20 {br d, 2H),
4.11-4.04 (m, 1H), 3.92-3.81 {m, 2H), 2.90-2.84 (m, 3H). MS (m/z): 363 [MH]".



H (vio) (89) Conpound (09) was prepared using a
procedure identical to that used for conmpound (1). 'H
NVR (MeOC) d4) 5 9.08 (m 1H), 8.64 (d, 1 H), 8.31
(m 1H), 7.84 (m 1H), 7.53-7.52 (dd, 1H), 7.48-7.43
(m 2N), 7.29.7.27 (m 1H), 7.18 (m1H), 6.29-6.21
(m 1H), 5.90-5.82 (m 1H), 4.39.3.72 (m 6H), 2.68
is, 51-1). M5 (mz): 374 [MH'. The conpounds
outlined in Table 1 were synthesized follow ng the
procedures outlined above. Table I N(r) Struoture H
NVR (4aa MHz) nlz (O MSO-dfi) 8 9.67 (s, 1 H), 8.56
(or 373 s, 1H), 8,53 (d, 1H), 7.93 it, IN),
7.62-7.68 (m 1 H), 7447 it, 1 H, 7.42 N (d, 1H,
717740(m 2H), 7.05.7.09 N\N (m 1H), 6.89 (d,
herue ., ng H1H) 5.51-5.61 (m 1H), 4.20 (t,

3.06 (d, 2H), 2.40-2.47 (m
2H) 2.02 (s, 3H). (COCIa) 511.23 is, 1H), 8.34 (m
3 BFAltyHidting-aridd)-metr@1-sh@IeH2-fidokd)pyrid-4 Pilpy{miin-298) | 7. 50 2 ~N
(ehinedddyy 7.41 it, 111), 7.24-7.34 (m C N 4H), 7.14
(s, 1H), 7.02 (m IN), NNHD5.754.8,87 (m 2H,

2XCH=, 11 ans 14Hz), 4.61 (d, 2H), R.45 is, 4H J 102
r Pe 0 3) .8 is, ,F13.141.6.44 (m 403 -(

226 (bH_S, 1H), Mgk 1 b
(viA)
B [N
N/J\Cl N//l\N
H
(vG) (ViiG1)

Compound {viiG1) was prepared using a procedure identical to that used for
{viiA).

{3-{{Allyt-methyl-amino)-methyl}-phenyl}-{4-(2-but-3-enyloxy-pyridin-4-yl)-pyrimidin-
2-yij-amine (viiG)

I

¥
= |
N F N0
L No_ P N
PR —————-
2 i 0
N//LN ' NAN
H H
{viiG1) (viiG)

To a solution of but-3-en-1-0l (1eq), in anhydrous THF, was added 0% sodium
hydride in mineral oil (1.8eq) at 0°C. The solution was stirred at 0°C was 0.5 h dnd then
slowly allowed to warm to RT. To this solution of sodium salt of but-3-en-1-0l was added
a solution of {¥liG1) in anhydrous THF, The reaction mix was heated to reflux for 12h,
quenched with water and extracted with CH,Cl,. The combined organic layers were dried
over Na;SQy. Evaporation and purification by preparative HPLC afforded the title

compound in 40% yield,



i 3Qr! A 7.65 (br s, 1H), 752-7.54 (m 1N), |~N
7.45 (d, 1H), 7.45 (d, 1H), 7.31.7.34 N N (m 1H),
7.07 (d, 1H), 6.18fi.24 (m H 2H), 4.67 (s, 211),
4.08-4.27 (m 4H), 3.99 (s, 3H), 3.934.04 (m 1H),
3.65 (br S. 1 H), 2.84 (s, 3H. 00 (CDCI3) S 11.07
(br s, 1H), 8.29 (s, 387 NH 1H), 8.24-8.22 (m 1H),
8.19.8.17 4 0 (m 111), 8,14-8.12 (m 1N), 7.64- 7.62
(m 1H), 7.35.7,33 (m 1H), 7.28-7.27 (m I|H),
7.24-7.22 (m N)IN 1H), 5.99.5.84 (m 2H, Jnana
15. OHz), 4.52 (s, 2H), 4.10 (m 214), 2.59-2.51 (m
2H), 2.24-2.19 (m 2H)  (CDAI3) & 11.07 (br s, 1H),
82% 8.96 386 NH (d, 1 3 7 57-7.55 (m 2H), 7.43 (d,
H om@E 7.36-7.313% 7.24-7.21 6 (m 1H),

7. 05704 g Corran! P, 1H) NN 3.92-3.89 (br m
2H), 3.62.3.59 (br Hm 2H), 3.23-3.20 (br m 2H),

2.90 (s, 3 (CDCI3)51193 1 ., 830(d |
H ' 403 G ’j4(d | . 1 . 6"10
8.05 (tr 740(t s 727(m oH),
7.20 (d, 1 14 (d, NN 1 N\6 10 (m 1H),
6. 035. 88 é Ay 5
A
NN
H
{viig) (89)

Compound (88) was prepared using a procedure identical to that used for
compound (1). "H NMR (MeOD d.) § 9.08 (m, 1H), 8.84 (d, 1H), 8.31 (m, 1H), 7.84 (m,
1H), 7.53-7.52 (dd, 1H), 7.48-7.43 (m, 2H), 7.29-7.27 (m, 1H), 7.18 (m,1H), 6.29-6.21 (m,
1H), 5.90-5.82 (m, 1H), 4.39-3.72 {m, 6H), 2.68 (s, 5H). MS {(miz): 374 [MH]".

The compounds outlined in Table 1 were synthesized following the procedures
outlined above,

Table 1
No Structure "H NMR (400 MHz) mlz
[y
(\iH (DMSO-de) & 9.67 (s, 1H), 856 (br | 373
0 s, 1H), 8.53 (d, 1H), 7.93 (t, 1H),
1 N 7.62-7.68 (m, 1H), 7.47 (t, 1H), 7.42
Sy KS (d, 1H), 7.17-7.40 (m, 2H), 7.05-7.09
lN A (m, 1H), 6.89 (d, 1H), 5.645.72 (m,
H 1H), 5.51-5.61 (m, 1H), 4.20 (t, 2H),
3.49 (s, 2H), 3.06 (d, 2H), 2.40-2.47
{m, 2H), 2.02 (s, 3H).
0N (CDCly) & 11.23 (s, 1H), 8.34 (m, | 373
::20 1H), 8.13 (d, 1H), 7.71 (m, 1H), 7.50
2 \y (d, 1H), 7.41 (¢, 1H), 7.24-7.34 (m,
| Py /@ 4H), 714 (s, 1H), 7.02 (m, 1H),
NTN 5.754-5.87 (m, 2H, 2XCH=, Jyaps =
14Hz), 4.61 {d, 2H), 2.45 (s, 4H)




H(m 1H), 4.62.4,47, (m 3H), 4.26 (br Js, 2H,),
4.05.3.85 (m 4H), 3.75 102 3.48 (m 2H), 289.2.84
(m 3H, p (CDCB) 5 1175 ~~, 1H), 8.62 (d, 416 2H),
8.16 (d, 1H), 8.01(dd, 1H), 7.30 7 | i td (d, 2H),
7.26-7.21 (m 2H), 7.10 (d, 1H), 6,54-6.44 (m 2H),
2.79.2.74 ~N1 (m 3H), 2.71-2.61 (m 3H. NNH O
N (DVSO d0) 5 10.01 (s, 1K), 9.56 (s; 430 1H), 8.95
(br s, 1H), 8.61 (d, 1H), 8 8.50 (d, 1H), 8.20 (dd,
1H), 7.42 (d, NH4 1H),7,25(d, 1H), 7. 18(t, 1H),6.96 ~N
(d, 1H), 6.87 (d, 1W, 6.21, (dt, 1H N H J=6.3 Hz,
J=15.6 Hz), 5.61, (dt, iH J=6.3 Hz, J156HZ), 4. 64
(d, 1H), 4.17.4,12 (mn 1H), 3.94 (s, 3H), 2.62-2.57
(m 1H), 2.47-2,41 (m 6H. (CDCI3) 812.00 (s, 1H),
8,/80°s, 3O8 9%:td, 1H),
7'138 B 7. 50 AZ%H) 7‘2}9'23:%3&55’ o i\&“‘ . 12H%dt,
1M, OH J[=]6-O, 3, [ {yeiy 89 (dt|, 1H,.
e gl = N (br s, 1H), 752754 (m, 1H),
/é 7.45 (d, 1H), 7.45 (d, 1H), 7.31-7.34
\ (m, 1H), 7.07 (d, 1H), 6.18:6.24 (m,
2H), 4.67 (s, 2H), 4.08-4.27 (m, 4H),
3.99 (s, 3H), 3.93-4.04 (m, 1H), 3.65
(brs, 1H), 2.84 (s, 3H).
G | (CDCl) & 11.07 (br s, 1H), 8.29 (s, | 367
NH 1H), 8.24-822 (m, 1H), 8.19-8.17
4 o {m, 1H), 8.14-8.12 (m, 1H), 7.64-
§ 7.62 (m, 1H), 7.35.7.33 (m, 1H),
| i 7.28-7.27 (m, 1H), 7.247.22 (m,
NN 1H), 599584 (m, 2H, Jos =
15.0Hz), 4.52 (s, 2H), 4.10 (m, 2H),
2.50-2.51 (m, 2H), 224219 (m,
2H).
0 | (CDCl3) 6 11.07 (br s, 1H), 8.29-8.96 | 386
NH (d, 1H), 7.57-7.55 (m, 2H), 7.43 (d,
5 o 1H), 7.36-7.31 (m, 3H), 7.24-7.21
o , (m, 1H), 7.03 (dd, 1H), 6.88 (s, 1H),
| Py 3.92-3.89 (br m, 2H), 3.62-3.59 (br
NTN m, 2H), 323320 (br m, 2H), 2.90
(s, 3H)
Y (CDCl3) 5 11.93 (s, 1H), 8.30 (d, 1H, | 403
I CH), 8.24 (d. 1H), 8.12 (dd, 1H),
6 5 8.05 (br s, 1H), 7.40 {t, 1H), 7.32-
g 7.27 (m, 2H), 7.20 (d, 1H), 7.4 (d,
; //“t é 1H), 6.24-610 (m, 1H), 6.03-5.88
N ﬁ (m, 1H), 4.62-4.47, (m, 3H), 4.26 (br
s, 2H,), 4.05-3.85, (m, 4H), 3.75-




H6.OHz, J,.,, = 15.4Hz), 4.79 (d, 1 H), 4.22-4.27
(m 3H), 3,94-4.00 (m 1H), 3.86 (d, 1H), 2.68- 2.86
(m 4H), 1.05 (m 1H), 0.64.0.72 (m 2H), 0.19-0.23
(m 2H), 103 (MeOL)-d,) 8 9.66 (br s, 1 H), 8.76 (s,
414 AM 1H), 8.65 (s, HH), 8.27-8.25 (m1H), 10 1 /
HN ~0 8.15.8.13 (m IH), 7.55.7.52 (m 2H),
7.30-7.27 (m 2H), 6.88.8.84 "N~ (m 1N), 5.62.5.57
(m 2H), 2,49 NH226 (m 8H. 0 (DVSBOd6) 6 9.70
(s, 1H), 9.53 (s, 401 NH | H), 8,56(d, | H), 8.4
(brs, IN), 815 11 / 0 (d, 1H). 7.80 (dd, IN),
7.40.7,34 (m 2H), 7,25 (t, 1N), 7.12 (d, 1N), 6.99
(d, 1H), 5.82 (dt, 1H CH J 6.1 Hz, NHJtran, =
15.6Hz), 5.64 (d6, 1H CH J =61 H, J(M =
15-6He) 4. 40—{-5——2H) 2 55 (br s,
2.39 (br s, 2H), ”f%” 3928@%3“(M00d4) 6 8.95
sl 1H), 842(d 415 O\ 1N), 7.99|(t, |1H), 7.47
(t, 1N), 2 N~ | COGl) 3 10.75 (3.18b8.€2t (¢, 14&9, 7.28 (d,
1N, 1 dd ,7 BGE%N%N)ONJMP&O( dd, | N=N 2H),
@2]%"'?25-7"'1(%2%4 racdy- 2Hg) . 5. 85

1H), 654-6.44 (m, 2H), 2.79 2.74
~

N

//k (m, 3H), 2.71-2.61 (m, 3H).

<3
i
(6)]
-—n-

1

U

(DMSO-ds) & 10.01 (s, 1H), 9.56 (5, | 430
1H), 8.95 (br 5, 1H), 8.61 (d, 1H),
8 8.50 (d, 1H), 8.20 (dd, 1H), 7.42 (d,
1H), 7.25 (d, 1H), 7.18 (, 1H), 6.96
\/)N\ (d, 1H), 6.87 (d, 1H), 6.21, (dt, 1H
J=6.3 Hz, J=15.6 Hz), 5.6, (d, 1H
J=6.3 Hz, J=156 Hz), 4.64 (d, 1H)
4.17-412 (m, 1H), 394 (s, 3H),
2.62-257 (m, 1H), 247-241 (m,
6H).

| {CDCl3) 5 12.00 (s, 1H), 8.80 (s, 1H), | 413
o 8.30 (brs, 1H), 7.93 (d, 1H), 7.38-

8 N\/A 7.59 (m, 6H), 7.17-7.21 (m, 1H),

6.12 (dt, 1H, CH, J = 6.0Hz, Jians =

154Hz), 5.89 (dt, 1H, CH, J =
H 6.0HZ, Jyans = 15.4Hz), 4.79 (d, 1H),
4.22-427 (m, 3H), 3.94-4.00 (m,
1H), 3.86 (d, 1H), 2.68- 2.86 (m,
4H), 105 (m, 1H), 0.64-0.72 (m,
2H), 0.19-0.23 (m, 2H).




6.1Hz,,J,,,~ = 15.2Hz), 4.58 (d, 1H), 4.22-4.26 (m
1H), 4.11 (d, 1H), 3.86- 4.05 (m 3H), 3.86-4.05 (m
3H), 3.02-3.07 (m 1H), 2.60.2.73 (m 3H), 1.78-1.98
(m 1H), 0,60 (d, 3H), 0.51 (d, 3H). 104 (CDC3) 8
12.05 (s, 1H), 8.66 (d, 502 1 H), 8.22 (d,1 H), 7,78
(s, 1 H, 7.45 13 J (N~ 7.47 (m 2H), 6.38 (dd, 1H),
729 (d, 1H), 7.08-7.11 (m 1H), 6.83 (d, 1H),
5.98-605 (m 1H), 5.72-5.78 (m H 1H), 4.33-4.39 (m
2H), 4.19-4.25 (m 2H), 3.96-4.00 (m 6H, ), 3.54-
3.81 (m 6ti), 2.993.01 (m 2H), 2.63.2.68 (m 2H),
2.53 (s, 3H). (CDC3) 58.55-8.54 (m 1K), 8.27 (s, 386
NH 1H), 8.03-7.97 (m 2H), 7.54-7.52 14 N (m 1H),
7.38-7.35 (m 1H), 7, 31 (s, 1H), 7.25-7.10 (m 3H),

6 76— 75—Lm R'—?'—'\RQ(m?I—h '%OR(S,H
2H), |4. 03- 3“?5\% 4H(Me°§dﬂ%9 brs, 6 12.19
(5, 1H), W (df 403 ’leaeﬁm)ﬂ-oszmsmﬁ. . 17.93 (s,
1HP, |7.5 0 |8rp-8.8Hn, 1. Bebr6xdh, | 1H) | 7. 38 (d,
1H), |7, 22-]7. 24*”(r% 1H2H 72037 (fl 2l oo ) N 4/18.4.33
(m aH), !2 a4 ' m%H?%ﬁzﬂﬂ(m, g | 2- 14 (s, 3H).
2.26 (m, 8H).
0 { (DMSO-dg) & 9.70 (s, 1H), 9.53 (s, | 401
NH 1H), 8.56 (d, 1H), 8.4 (brs, 1H), 8.15
1 d (d, 1H), 7.80 {dd, 1H), 7.40-7.34 (m,
L 2H), 7.25 (t, H), 7.12 (d, 1H), 6.99
} /JN\ (d, 1H), 582 (dt, 1H, CH, J= 614z,
NTON Jians = 15.6Hz), 5.64 (dt, 1H, CH, J

= 6.1Hz, Jyans = 15.6Hz), 4.40 (s,
2H), 4.04 (d, 2H), 2.55 (br s, 2H),
2.39 (br s, 2H), 2.26 (s, 3H).

| (MeOD-dy) 6 8.95 (br 5, 1H), 842 (d, | 415
Y 1H), 7.99 (, 1H), 7.47 (, 1H), 7.38

12 NVL @t 1H), 7.35 (t, 1H), 7.28 (d, 1H),
Sy 7.16 (dd, 1H), 7.11 (d, 1H), 7.08 (dd,
1 o 2H), 615 (di, 1, CH, J = 6.1Hz,

H Jans = 18.2Hz), 5.85 (dt, 1H, CH, J =
6.1Hz, Jians = 15.2Hz2), 4.58 (d, 1H),
4.22-426 (m, 1H), 4.11 (d, 1H),
3.86- 4.05 (m, 3H), 3.86-4.05 (m,
3H), 3.02-3.07 (m, 1H), 2.60-2.73
{m, 3H), 1.78-1.98 (m, 1H), 0.60 (d,
3H), 0.51 (d, 3H).




(CDC,) 3 8.79 (s, 1H), 8.39 (d. 1H), 429 n) 7.86 (d,
1H), 7.68 (d,.1H), 7.45-7.47 16 i INk (m 2H), 7.42
(t, 1H, 7.27 (d, 1H, ~N7.14 (d, 1H, 7.05-7.08
(m 1H), 6.02 ,~ (dt, 1H CH J =6.9H, JiFn, _ N
H 15.3Hz), 5.87 (dt, 1H CH J = 6.9Hz, J,.,,= =
15.3Hz), 4.87-4.91 (m  1H). 4,50-4.51 (m 11-1),
427431 (m 1H), 4.04.4,12 (m 1H), 3.80- 3.85 (m
2H), 2.97 (d, 2H), 2.65-2.70 (m 2H), 0.66 (s, 9H).
105 t-r 9iN | (MeOD-d4) S 11.29 (br s, 1H), 8,68 372
11 (s, 1H), 8.27 (s, 1H), 8.18.8.16 (m 17 0 (H),
8,01-7,99 (m 1H), 7.68-7.64 (m 1H), 7.40-7.28 (m

2H), 7,20- | i 7.16 (m, 21J.), 7.00 (s, 1H),
5.99-5.82 NH(m 2H), 4.50 (s, 2H, 4.16 (d, 2H,

4 10 (d, 2H) HN—(CDC ) 8.27
(b, 386 (H), 8, 03-7. é‘%”c%nﬁﬁé’ ; m}, 83’51\“’7 é’? 18 NN (m
1H), 07785 (m  1H)H) G228 1H &78 6 iy 46 47.10 (m
3Hp, 7.6.%5 (m Ly (5eHBB3BIEE). (N, H), 5.08 (s.
N N 2H)l, 4. 03-3. 95 ( mindHer18nA). dss (o, BH)  (DVBQ d6) S
9| 93 |(is," 16 J 9 9@5,5995)& Ny 5726 (8 72 (br s,
5")5’3 (d 1H ~19 W, 8, b3 n(dzH PRy 93 |(dd, 1H),

(m, 2H), 3.96-4.00 (m, 6H, ), 3.54-
3.81 (m, 6H), 2993.01 (m, 2H),
2.63-2.68 (m, 2H), 2.53 (s, 3H).

(CDCls) 6 8.55-8.54 {m, 1H), 8.27 (s, | 386

0
m 1H), 8.03-7.97 (m, 2H), 7.54-7.52
14 N (m, 1H), 7.38-7.35 (m, 1H), 7.31 (s,
1H), 7.25-7.10 (m, 3H), 6.77-6.75
[ ;/)"'\Né (m, 1H), 5.85-5.69 (m, 2H), 5.08 (s,
H

2H), 4.03-3.95 {m, 4H), 3.48 (s, 3H)

(CDCly) & 12.19 (s, 1H), 8.72 (d,| 403

m 1H), 8.33 (d, 1H), 7.93 (s, 1H), 7.56
15 N 7.60 {m, 2H), 7.51 (dd, 1H), 7.38 (d,
N K%o\ 1H), 7.22-7.24 (m, 1H), 7.03 (d, 1H)
i N//LN 4.18-4.33 (m, 6H), 2.74 (q, 2H), 2.68
H

(s, 3H), 2.14 (5, 3H).

(CDCl3) 6 8.79 (s, 1H), 8.39 (d, 1H), | 429

, m 7.86 (d, 1H), 7.68 (d,.1H), 7.45-7.47
16 NJ< (m, 2H), 742 (t, 1H), 7.27 (d, 1H),
Ny jé 7.14 (d, 1H), 7.05-7.08 (m, 1H), 6.02
IN,/LN @, 1H, CH, J = 6.9Hz, Juuws =

H

15.3Hz), 587 (dt, H, CH, J =
6.9H2, Juans = 15.3Hz), 4.87-4.91 (m,
1H), 450-451 (m, 1H), 4.27-4.31
(m, 1H), 4.04-412 (m, 1H), 3.80- |
3.85 (m, 2H), 2.97 (d, 2H), 2.65-2.70 |
(m, 2H), 0.66 (s, 9H).




1H), 7.42-7.37 (m 2H), 7.32 (d, 1H), N 7.10 (d,
1H), 6.31, (dt, 1H CH J NH 6.4Hz, J = 15.7Hz),
5.47, (dt, 1H, CH, J = 607 , J = 15.7Hz), 4.73 (d,
1H), 4.08 - 4.03 (m 1 H), 3.91 - 3.77 (m 2H), 3.27

- 3.21m 1H, 3.09 - 3.05 (m 1H), 2.28 (s, 3H). fl
(DMBO-d6) S 9.91 (s, 1K), 8.59-8.63 387 -0 (m 1H),
8.01 (br s, 1H), 7.65-7.72 20 NN (m 2H),/7.32.7.52
(m 3H), 7.06- 7.19 (m 2H), 4.644.83 (m 2H),
4.30-4.52 (m 2H), 4.0-4.10 (m 2H), H 2.62-2.67 (m
2H), 2.56-2.61 (m 3H), 1.05-1.30 (m 2H), 0.5-0.7
(m 2H 106 (CDCl,,) 512.0 (s, 1H), 8,72 (s, 1H),1
403 0 8.21 (d, 1H), 8.85 (d, 1H), 7.73 (dd, 21 M
1-7M (m 3H), 7.33 (d, 1H), 7.06 (d, 1H),

a1 Ll 1 e {%ﬁ’?@,\]ﬁ’ﬁﬁ _3721\_. 6HZ),

: |H§Nﬁ CH,JJ%%@%@ DB ), 464 (d,
7?@& qm 1H) ,(S'A*ﬁ)iﬁﬁjss)w?%é-aeﬁ?m, ) (
i

7
L (
(

6 d
i d
Hy

4
t
t
4

4.
H),
H),

N

H), |4, 034.08
0 H), 30BEO In.g). (764 H), |3.66-3.71
L{m, 1H), 7.40-7.28 (m, 2H), 7.20-
7.16 {m, 2H), 7.00 (s, 1H), 6.99-5.82
{m, 2H), 4.50 (s, 2H), 4.16 (d, 2H),
4.10 (d, 2H)

Hwﬂl\ (CDCly) 5 8.55-8.54 (m, 1H), 8.27 (5, | 386
o 1H), 8.03-7.97 (m, 2H), 7.54-7.52

18 N {m, 1H), 7.38-7.35 (m, 1H), 7.31 (s,
A /é 1H), 7.25-7.40 (m, 3H), 6.77-6.75
| /)\N (m, 1H), 5.85-5.69 (m, 2H), 5.08 (s,

H 2H), 4.03-3.95 (m, 4H), 3.48 (s, 3H)

O (DMSO-ds) 6 9.93 (s, 1H), 9.92 (s, | 400
m 1H), 8.72 (br s, 2H), 8.58 (d, 1H),

19 N 8.13 (d, 1H), 7.93 (dd, 1H), 7.53 (d,
Y 1H), 7.42-7.37 (m, 2H), 7.32 (d, 1H),

| //N{\ 7.10 (d, 1H), 6.31, (dt, 1H, CH, J=

N 6.4Hz, J = 15.7Hz), 547, (dt, 1H,

CH, J = 6.4Hz, J = 15.7Hz), 473 (d,

1H), 4.08 - 4.03 (m, 1H), 3.91-3.77

(m, 2H), 3.27 - 321 m, 1H), 3.00 -
3.05 (m, 1H), 2.28 (s, 3H).

}'\
N

N
H

(DMSO-0) 59,01 (s, TH), 8.59-663 | 387
C"/\% (m, 1H), 8.01 (br s, 1H), 7.657.72
20 N (M, 2H),/7.32-762 (m, 3H), 7.06-
\N b 749 (m, 2H), 464483 (m, 2H),
Py 4.30-4.52 (m, 2H), 4.0-4.10 (m, 2H),
2.62-267 (m, 2H), 256:2.61 (m,

3H), 1.05-1.30 (m, 2H), 0.5-0.7 (m,
2H). ‘




2.57.2.58 (m 21A) (MeODd4) 6 8.99 (br s, 1H, ), 8.44
(d, 359 Ny 1H), 8A4 (d, 1H), 8.01 (t, 1H), 7.51 22
(NH (dd, 1H), 7.42 (t, 1H), 724-7.31 (m 2H),
7.24-731 (m 2H), 7.13 (dd, N 1H), 7.02-7.06 (m
2H), 5.85 (di, 1H, H CH, Juan, = 15.3Hz, J = 6.4Hz),
5.67 (dt, 1H, CH, J'"aa, = 15.3Hz, J = 6.4HZ), 4.19
(t, 2H), 3.93 (s, 2H), 3.48 (d, 2H), 2.53-2.57 (m

2H). U' (MeOD-d4) 8 8.66.8.85 (m 1H), B.A6 373 (d,
1H), 8.31 (s, 1H), 7.92 (d, 1H), 23 N, 7.55.7.52 (m
1H), 7.51-7.60 (m 1H), 7.39-7.34 (m 2H), 7.21-7,18
Nfin (m 1H, 7.09-7.08 (m 1 H), 6.22 (td, HIH,
CH J = 4.5Hz, J,,,r, ® 15SHz), 5.91.5.84 (m 1H,

CH), 4.61-4.58 (m 2H), 4.15 (s, 2H), 3.94-3.86 (m
20T Z; /suz(s(A H) 2] 08E(Siz0 GFF), nmm aeCll,) 6

12. 03 (s, 24 (0o of 27 (d, 1H),
8los (1. AH. 7.B3 z?jmfﬁ izi?%h d; gH), 7 s
(45 1H), 7753 ( ™ SF) X T8 3k, 7. 27
(dd, H), AN 7. 24| 184! "Hirﬁi)% dets9H ¢4 1H), 6.12 H
617 |(m rw\ ., JoaniBHz JbGHEFH) 5.8, 0835:“ 97 {(m 1H,

=CH, Joann CH, 4 = 6.3Hz, Jyans = 15.6H2), 4.64
(d, TH), 447-4.50 (m, 1H), 417 -
420 (m, 1H), 4.034.08 (m, 1H),
4.00 (s, 3H), 3.88-392 (m, 1H),
3.66-3.71 (m, 1H), 270 (s, 3H),
2.57-258 (m, 2H)

{(MeOD-d,} 8 8.99 (brs, 1H), 844 (d, | 359

m 1H), 844 (d, 1H), 8.01 (, 1H), 7.51

22 NH (dd, 1H), 7.42 (t, 1H), 7.24-7.31 (m,
o KS 2H), 724731 (m, 2H), 713 (dd,

PN 1H), 7.02-7.06 (m, 2H), 5.85 (dt, 1H,

NOR CH, Juans = 15.3Hz, J = 6.4Hz), 5.67

(d, H, CH, Juas = 153Hz, J =

6.4Hz), 4.19 (t, 2H), 3.93 (s, 2H),
3.48 (d, 2H), 2.53-2.57 (m, 2H).

o™y (MeOD-dy) & 8.66-8.85 (m, 1H), 846 | 373
(d, 1H), 8.31 (s, TH), 7.92 (d, H),
23 N 7.55-752 (m, 1H), 7.51-7.50 (m,

~N
\N /é 1H), 7.39-7.34 (m, 2H), 7.21-7.18
L L (m, 1H), 7.00-7.08 (m, 1H), 6.22 (d,
Nl 1H, CH, J = 4.5Hz, Jyans = 15.5H2),
5.91-5.84 (m, 1H, CH), 4.61-4.58 (m,
2H), 4.15 (s, 2H), 3.94-3.86 (m, 2H),

273 {s, 2H), 2.59 (s, 3H).




16Hz), 4.42.4.69 (m 2H), 4.224.28 (m 2H), 4.054.09
(m 2H), 3.46 (br s. 2H), 2.68 (s, 3H), 2.57 (s,
3H. (MeOD-d,) 6 9.05 (s,1 H), 8.44 (br s, 399 0
1H), 7.90 (br s, 1H), 7.52 (d, 1H), 25 i NV 7.43 (t,
1H). 7.38 (t, 1H), 7.31 (d, 1H), 7.22 (dd, 1H),
7.10-7.16 (m N 2H), 6. 25 (dR, 1H, J=152Hz,J= NH
6.6Hz), 5.80 (dl, 1H, Joan, = 15.2Hz, J = 6.6Hz),
4.60 (br s, t H), 3.90.4.19 (5H, m), 2.80 (m 1H),
2.65-2.66 (m 1 2H), 0.51-0.60 (m 3H), 0.08.0.55
(br s, IH (MeOD-d,) 6 8.89 (d, 1H), 8.39 (d, 451
114), 7.85 (f, 1H), 7.52 (dd, 111), 7.39 26 r N~ (t,
1H), 7.32 (d, SH), 7.22 (dd,_iH), N 7.13 (dd, 1H),
7.06 (d, 1H). 6.16 (td, al
1H; \,..,J"ﬁ"—“" 3 .Z J=6 ) t-dr—31H, =CH,
Joanp = 1 - éca?ﬁzf’)@m SRANED (Im™®2h) . 420-
4i. 32 lm - 4|18 §h, %*FI)‘*OB(tﬁ*G@(br 5, 5H).
108 Qd 9L B9, 168 0, THy53 8183 (br| 357 s,
1H), 18,142 ( t@e 9154k, (m BH) 727 .44, (L, [1H),
7, 32+ % T1%3r (4d, 1h), 657 (3, 1H), 612
8.7 (m, 1H, =CH, Jyas = 16H2Z),
583-597 (m, 1H, =OH, Jyams =
16Hz), 4.424.69 (m, 2H), 4.224.28
(m, 2H), 4.05-4.09 (m, 2H), 3.46 (br
5, 2H), 2.68 (s, 3H), 2.57 (s, 3H).
/w{\ (MeOD-d,) 5 9.05 (s, 1H), 8.44 (brs, | 399
0 1H), 7.90 (br s, 1H), 7.52 (d, 1H),
25 N 7.43 (t, 1H), 7.38 (, 1H), 7.31 (d,
\ 6\7 1H), 7.2 (dd, 1H), 7.10-7.16 (m,
L 2H), 6.21 (dt, 1H, J = 16.2Hz, J =
ol 6.6Hz), 5.80 {dt, 1H, Jyans = 15.2Hz,
J = 6.6Hz), 4.60 (br s, 1H), 3.90-4.19
(5H, m), 2.80 (m, 1H), 2.65-2.66 (m,
2H), 0.51-0.60 (m, 3H), 0.08-0.55 (br
s, 1H)
(\k (MeOD-d:) & 8.89 (d, 1H), 8.39 (d, | 451
0 1H), 7.85 (, 1H), 752 (dd, 1H), 7.39
26 N (t, 1H), 7.32 (d, 1H), 7.2 (dd, 1H),
o bo\/\m 7.13 (dd, 1H), 7.06 (d, 1H), 6.16 (td,
L L 1H, =CH, Jusns = 15.3Hz, J = 6.7Hz),
NN 5.74 (td, 1H, <CH, Juans = 15.3Hz, J
= 6.7Hz), 4.354.54 (m, 2H), 4.20-
432 (m, 2H), 392414 (m, 6H),
2.60 (brs, 5H).




7,19 (m 2H), 7.02-7.08 (m 1H), N~ 6.82 (d, 1H),
5,64.572 (m iH, HA5.62-5.71 (m 1N), 5.51-5.55
(m 1H), 4.20 if, 2H), 3.41 (s, 2H), 3.07 (d, 2H)),
3.34 (s, 3H),1.98 (s, 3H. (OwVSO.de) 8 9.62 (s, 1H),
8.60 (s, 387 0 1H), 8.42 (s, 1H), 7.92 (t, 1H), 7.64
28 i N (d, 1H), 7.46 (t, 1H), 7.34 (s, 1H), N
7.16-7.22(m 2H), 7.05 (d, | H), 6.86 N~N (d, 1H,
5.48-5.74 (m 2H, 2XCHs, H Juana = 15Hz), 4.20 (t,
2H), 3.48 (a, 2H), 3.06 (d, 2H), 2.45.2.46 (m 2H),
2.42 (s, 3H), 2.01 (s, 3H. 0, (MOD d,) 8 8.89 (m 1
Hy, 8.49 (br 359 s, 1H), 8.13 (t, 1H), 7,63 (dd,
1H), 29 i NH 7.46 (dg 1H) 7.43 (1, 1H), 7,41 (d, N
1H)-7 on(dd,l!_n 7.-17(d ] 7.11 N NN(dd iH), 6.01
(tld. LH OH, ;— H | @M%&b”%(%*)@%bfﬁﬁ cH, -~
1Q. 7Hz) ;g?f H) | s 4H1842(@ MR ¢ 14107 (d, 211),
2./66. 2 N\M xi Wd4et, 1ef 7.0 .97 and), tis-ans 455 30
ck3 S V.18 (m, 2H), 7.02:7.08 (m, 1H),
6.82 (d, 1H), 564-572 (m, 1H),
5.62-5.71 (m, 1H), 5515.55 (m,
1H), 4.20 (t, 2H), 3.41 (s, 2H), 3.07
(d, 2H), 3.34 (s, 3H), 1.98 (s, 3H).
m}\ (DMSO-dg) 5 9.62 (s, 1H), 8.60 (s,| 387
0 1H), 8.42 (s, 1H), 7.92 (t, 1H), 7.64
28 N (d, 1H), 746 (t, 1H), 7.34 (s, 1H),
Ny /é 7.46-7.22 (m, 2H), 7.05 (d, 1H), 6.86
L L (d, 1H, 5.48-5.74 (m, 2H, 2XCHs=,
N Jyans = 15H2), 4.20 (t, 2H), 348 (s,
2H), 3.06 (d, 2H), 2.45-2.46 (m, 2H),
2.42 (s, 3H), 2.01 (s, 3H).
o/\/\2 (MeOD-d,) & 8.89 {m, 1H), 848 {br | 359
s, 1H), 8.13 (t, 1H), 7.63 (dd, 1H),
29 NH 7.46 (d, 1H), 7.43 @, 1H), 7.41 (d,
Sy KS 1H), 7.20 (dd, 1H), 7.17 (d, 1H), 7.11
N%N (dd, 1H), 601 (td, 1H, CH, Jys =
H 10.7Hz), 670 (14, 1H, CH, Jus =
10.7Hz), 4.33 (s, 2H), 413 (t, 2H),
4.07 (d, 2H), 2.66-2.71 (m, 2H)
Of\l% Mixture of cis and trans 455
30 N._CFy
B KSI
N/J\&é




109 C~ .).(VlieoD-da) 8 8 58-s.57 (m ?- H), 9 s2r
45T|‘}f(d 1H), 8.02 (t, 1H), 7.74-7,72 (rn, 31
HM HL1H), 7.56-7.41 (m 3H), 7.30.7.27 LNH CH 2H),
6' iz did", 6A M K 3Hz), 5.86 H (td, IN CH J =
7.1Hz, Jima, = 15.3Hz), 4.32-4.30 (m 2H), 4.12 (d,
2H), 2.39-2.34 (m 2H (CDCl,) S 12.03 (s, 1H), 8.79
(d, 488 1H), 8.29 (d, 1H), 7.92-7.93 (br s, 32 ~
IH), 7.56.7.60 (m 2H), 7.49 (dd, AN p, ,~N 1H),
7.39 (d, 1H). 7.19-7.22 (m IH, N-”" 6.98 (d, 1H),
6.07-6.14 (m i N, =CH, N H J,ma, = 14.5Hz),
5.88-5.95 (m 1H, CH=, J,=,,, = 14.SHz), 4.42 (br s,
2H), 4.34-4.38 (m 2H)¢ 3.904.09 (m 2H), 3.28-3.58
(m 6H), 2.74- 2.85 (m 2H), 2.66 (s, 3H), 1.47 (t,

), 427 (T, L (CD 'iecbdm&l%ﬂ@ TS, 615 8, 73 (s,
1H), @442 . 86¢ 7. 91,k my, @, 1if 748 (M) 331 My
2H). 7. 34 :H%m 1Hom);’ ) gzw 0;2 L 45|(s, 1H).
6/03./6. 18 (m 1, cHi|™ |J' iHz) |

5/86-/5. 92 H wnéﬁir‘{wjd&a‘a,ﬁ@ﬁ‘ﬂﬁﬂz). 4.134. 30
(m N CH, J = 6.7Hz, Jyans = 15.3Hz), 5.86

(td, iH, CH, J = 7.4Hz, Jians =
15.3+Hz), 4.32-4.30 (m, 2H), 4.12 (¢,
2H), 2.39-2.34 {m, 2H)

| (CDCL) & 12.03 (s, 1H), 879 (d,| 488
m 1H), 8.29 (d, 1H), 7.82-7.93 (br s,
32 N 1H), 7.56-7.60 (m, 2H), 7.49 (dd,
\w Jéo\/\N | TH), 7.39.(d, TH), 7.19-7.22 (m, TH),
' Py ) 6.98 (d, 1H), 6.07-6.14 (m, 1H, =CH,
b Jyans = 14.5Hz), 5.88-5.95 (m, 1H,
CH=, Jians = 14.5Hz), 442 {br s,
2H), 4.34-4.38 (m, 2H), 3.904.09
(m, 2H), 3.28-3.58 (m, 6H), 2.74-

2.85 (m, 2H), 2.66 (s, 3H), 147 (3,
3H), 1.42 (t, 3H).

| (CDCly) 512.6 (s, 1H), 8.73 (s, TH), | 442
0 7.86-7.91 (m, 2H), 7.417.48 (m,

33 N 2H), 7.34-7.35 (m, tH), 7.10 (d, 1H),

~
y 6.45 (s, 1H), 6.03-6.18 (m, 1H, CH=,
L Jos = 14Hz), 5.86-5.92 (m, 1H,
ON NN CH=, Juans = 14Hz), 4.134.30 (m,

4H), 3.83-3.84 (m, 2H), 3.68 (5, 2H),
2.74 (m, 2H), 256 (s, 2H), 221 (s,
3H), 1.63 (m, 4H).




4H) ,

2.56 (s, 2H),

3.83-3.84 (m 2H),
2.21 (s,

3.68 (s, 2H),

2.74

3H),1,63 (m 4N). r

(m 2H),
ro ~(1

(M xture of cis and trans 459 D 34 H N H (GDC 1)

59.78 (s, 1H), 8.85 (s, 1H), 391 F ~\ 8.45 (m 1H),
7.82 (s, 1H), 7.48, 7.50 35 NI ~ (m 2H), 7.21-7.29
(m 3H), 6.87 (td, 1H), 5.06.5,13 (m IN =CH Jy.,
- ~ 15.3Hz), 5.85.5.93 (m 1H, =CH, N HJim, =
15.3Hz), 4,164.27 (m 4H), 3.75.3.85 (m 2H),

2.74.2.75 (m
12.02 (s, 1H),
7.86 (m 111),
iN),
(d, 1H),

1I—l

2H), 2.62 (s,
8.86 (d, 528 0 1H),
36 N4 7.43.7,53 (m 2H),
0N~ 7.33 (d, 1.

6,09.6.16 (m 1H
=C

3H). fl

713716(m
CHJa

M(MI,) S

8.27 (d,

1H),

02-5.08 (m
m 411)

74-
4,

101 (s
m 4H)

g 5%

w01

2' ’_@fhxtur%df rﬁ.?ﬁd jfra 15 ; 5 (m 24

.p6 (U a, 2H), 2.

VAL
|‘|)
3-

U)-Ié

35

N\
~N
E‘ ,@é

(CDClz) 5 9.78 (s, 1H), 8.85 (s, TH),
8.45 (m, 1H), 7.82 (s, 1H), 7.48,7.50
(m, 2H), 7.21-7.29 (m, 3H), 6.87 {id,
1H), 6.06-6.13 (m, 1H, =CH, Jyans =
153Hz), 5.85-593 (m, 1H, =CH,
Jians = 15.3Hz), 4.164.27 (m, 4H),
3.75-385 (m, 2H), 2742.75 {m,
2H), 2.62 (s, 3H).

391

36

(CDCl) © 12.02 (s, 1H), 8.86 (d,
1H), 827 (d, 1H), 7.86 (m, 1H),
743753 (m, 2H), 7.45 (od, 1H),
7.33 (d, 1H), 7.13-7.16 (m, 1H), 6.92
(d, 1H), 6.09-6.16 (m, 1H, =CH, Juans
= 15.2Hz), 5.92-5.98 (m, 1H, =CH,

401 (s, 2H), 397407 (m, 4H),
3.74.381 (m, 4H), 3.06 (br s, 2H),
263282 (m, 4H), 112 (m, 1H),
0.39 (m, 4H).

Jans = 16.2H2), 4.30-4.47 (m, 4H),

528

37

(MeOD-d,) 6 8.47-8.46 (m, 1H), 8.41

1H), 7.44 (1, 1H), 7.32-7.29 (m, TH),
7.27:7.25 (m, 1H), 7.21 (dd, 1H),
6.95693 (m, 1H), 675673 (m,
1H), 581-579 (m, 2H), 4.284.27
(m, 2H), 442 (t, 2H), 3.66-3.63 (m,

(s, 1H), 7.84 (s, 1H), 7.59-7.58 (m,,

456

1H),

7.45 (dd,

6.92 N

H = 15, 2Hz),

30. 4. 47

192 (m



0.39 (m 4H).
456 0 (7p (s,
1H), 7.44 (t,
(m 1H),
6.75-6.73 (m H 1H),
(m 2H),
348-3.42 (m
(DMBO4) 6 9.73 (s,1 H),
1H),
7,31-7.28 (m

(d,
1H),

114),

= 8. 6Hz,
7.2

7
(b
39
7.

F-
1H),

1H) |
7.21 (dd,

4.12 (t, 2H),
~ 4H),
7.86 (d, 1H),

N~-N N 6, 69-6. 63
J1,

7.84 (a,
7.32-7.29 (m 1H),
NN 6, 95-6.93 (m 1H),

1H),
g 4.28-4, 27

5.
2 ?2.2.30

2H) ,
=15. 9H21)

1H),

81-5.79 (m 2H),
3.66-3.63 (n, ill
v, (m
6.70 (br s,
7.59 38 (dd,

988
1H),

(m 1H), 6.4 (dt,
6.0 (dt, 1H

7.12-7.10 (m 2H),

(MBOD-d.)18.47.8,45 (m 1 H),
7.59-7.58 (m 37
N 7.27-7.25

8.41

4H) ,

1H,

CH,
Q

2H) DLH2nl
. 1H),
7.38 (t,

6.78 (d,

8. 40

CH JH

J =
(m

Hz

76

(m

é%c?@“%‘"&d“‘ el
)d, iH), 8. 06 (
(t, 9H), 7.35.7.3

f
8

H)

.2
1
I,

N

9. 04
IH), 7.56

(m 2H),

S,

(onibblls) 59.73 (s, 1H), 8.70 (br s,
1H), 8.40 (d, 1H), 7.88 (d, 1H), 7.50
(dd, 1H), 7.38 (t, 1H), 7.31-7.28 (m,
2H), 7.12-7.40 (m, 2H), 6.78 (d, 1H),
6.69-6.63 (m, 1H), 6.4 (dk, 1H, CH, J
= 6.6Hz, Jyans = 15.9H2), 6.0 (dt, 1H,
CH, J = 7.2Hz, Jyans = 15.9Hz), 4.51
(d, 1H), 412393 (m, 7H), 25 (s,
3H).

388

38

(CDCl3) 5 10.83 (s, 1H), 9.04 (br s,
1H), 8.34 (d, 1H), 8.06 (1, 1H), 7 56-
7.59 (m, 1H), 7.53 (t, 1H), 7.35-7.38
(m, 2H), 7.25 (s, 1H), 7.19 (dd, 1H),
6.10-6.17 (m, 1H, =CH, Jyue =
15.4Hz), 5.91-696 (m, 1H, =CH,
Jroos = 15.4H2), 4.27-4.30 (m, 2H),
4.03-404 (m, 2H), 384-3.94 (m,
BH), 3.00 (m, 2H), 2.90 (m, 2H), 2.69
(m, 2H), 2.64 (s, 3H)

458

40

| Jeans = 14.5Hz), 5.82-5.89 (m, 1H,

(CDCly) 8. 11.94 (s, 1H), 8.73 (d,
1H), 8.26 (d, 1H), 7.85-7.86 (br s,
1H), 7.50-7.52 (m, 2H), 7.41 (dd,
1H), 7.34 (d, 1H), 7.13-7.16 (m, 1H),
6.92 (d, 1H), 6.04-6.09 (m, 1H, =CH,

CH=, Jyans = 14.5Hz2), 4.28-4.37 (m,
4H), 3.924.06. (m, 4H), 3.05 (br s,
2H), 2.65-2.74 (m, 2H), 2.60 (s, 3H),
220224 (m, 4H), 242:2.14 (m,
4H).

486




6.10.8,17 (m IH =CH, J,re,s N N H 15.4Hz),
5.91.526 (m 1H, =CH, J"a" = 15.4Hz), 4.27.4.30 (m
2H), 4.03-4.04 (m 211), 3.84-3.94 (m 6H), 3.00
(m 2H), 2.90 (m 2H), 2.69 (m 2H), 2.64 (s, 3H) Tn
(CDC13) 5.11,94 (s, 1H), 8.73 (d, 486 40 1H), 8.26
(d, 1H), 7,85-7.86 (br s, N~ 1H), 7.50-7.52 (m 2H),

7,41 (dd, ~NO,N1H), 7.34 (d, 1H), 7.13-7.16 (m
1H), NN 6.92 (d,1 H), 6,04-6.09 (m 1 H =CH H JU,
= 14.5Hz), 5.82-5.89 (m 1H, CHs, Jt,,,, = 14.5Hz),

4.284.37 (m 4H), 3.92-4,06. (m 4H), 3.05 (br s,
2H), 2.65-2,74 (m 2H), 2.60 (s, 3H), 2.20-2.24 (m

4H 2.12-2.14 0.M). 312 (CDGi3) 811.9 (s, 1H),
3.90 (8, iH), 450 G859 (d 1M, 3.27 (d 1li),
7 UU '-I- II\I I_\I\Il 6 d,
1), .36 77]57 (m 'ﬁm%”g?ﬁ %BQP ‘?i“)(nffs‘) H)( LN

—~ Ul
7
o))

w.

6
, 2H 7.573m,98 w3 789 20 W, 13 H) | 64
6.07 (dt, TH, CH, Jans = 15.5Hz, J =
6.6Hz), 592 (dt 1H, CH, Juus =
155Hz, J = 6.6 Hz), 455 (s, 2H),
4.31 (s, 2H), 3.88-3.89 (m, 2H), 2.64
(d, 2H), 2.64 (1, 2H)

9 1
~N 6. 37 JEHIG. 1 8278, BRI 6| H 6, 6Hz) ,
|82 ~ 1H), 7676 B HES (4, JH)~ 36,6 Hz), 4.55
, \N (s 2H) 2,
/J\

(CDCly) & 11.99 (s, 1H), 8.73 (d,| 515
1H), 8.27 (d, 1H), 7.86-7.87 (br s,

Al
N 1H), 7.52-756 (m, 2M), 7.47 (dd,
Sy S 1H), 735 (d, 1H), 7.167.19 (m, 1H),
lN/)\N (_n| 696 (, 1H), 605:6.41 (m, 1H, =CH,
H

Jyans = 14.2Hz), 5.82-5.88 (m, 1H,
CH=, Jyans = 14.2H2), 4.26-4.36 (m,
4i), 3.71-4.03. (m, 12H), 3.05 {br s,
2H), 2.91 (s, 3H), 2.60 (s, 3H), 2.05
(s, 2H).

42

(\k (CDCly) 5 8.72 (s, 1H), 8.33 (s, 1H), [ 405
F 0 7.55-7.56 (m, 1H), 7.23-7.24 (m,
43 N 1H), 7.41 (br s, 1H), 6.97-7.00 (m,

2H), 6.80 (dd, 1H), 6.75 (id, 1H),

5.66-5.81 (m, 2H, 2X=CH, Jians =
16.1Hz), 4.21 (t, 2H), 3.57 (s, 2H),
3.23 (d, 2H), 2.56-2.62 (m, 2H), 2.42
(s, 3H), 2.17 (s, 3H).

P




(d, 2H),
515 ti |
N~ 1H),
(d, 1H),
6.05-6.11 (m
(m 1H  CH=,
3.714.03. (m
2.60 (s, 3H),
8.33 (s, 1H),
7,23.7.24 (m
(m -Y 2H),
5.66-5.81 (m_2H, 2){"

1H),

1H,
Ar an,
12H),
2. 05
405 P

7.52-7.56 (m 2H),
7,16-7.19 (m 111),
=CH, N Jtran,
14. 2Hz) ,
3.05 (br s,
(s,

43 Nom 1H),
6.80 (dd, 1H),

2.64 ((2H) (CDCI3) 6 11.99 (s,
8,27 (d, 1H),

7,47 (dd,

14. 2Hz
4.28-436

2H),

2H) .
+- 7.55-7.56 (m
7.11 (br s, 1

CH J””

8.75 (td, 1H),
N-N H 16. 1Hz),

1H),

), 5.

(m

2.91 (s,
(CDCI3) 6 8.72 (s,

1H),
H) ,

8.73 (d,

7.86-7.87 (br S. 42 F |
~N 1H),
N-N ~PJ~ 6.96 (d,

7,35
1H),
82-5. 88
4H),
3H),
1H),

6.97-7.00
N

4.21

(t

2H), 3,57 , 2W)
2.42 Q 2.

i tjAde) to
r > cﬁ

(ONSPL:P5 {0C4 (s, AHD 879 (s,
112 éa@ o, BB 43
RS

7 7 1 (t
NN AR IV 25
77T e TH). B, 1HB3H!
& SHz, 1R, 8150684, 5.8 @&, 1,
CH, J = 7.4Hz, Jians = 15.6Hz), 4.6
{d, 1H), 423 (i, 2H), 4.08-3.94 (m,
5H), 2.59 (s, 3H).

56712
Al ]
1 1H)
Hz),
.51 (1
(dt,

45

(MeOD-d) 5 9.48 (brs, 1H), 8.48 (4,
1H), 7.99 (br s, 1H), 7.56 - 7.59 (m,
1H), 747 (t, 1H), 7.34 (d, 1H), 7.25
(dd, 1H), 7.21 (ad, 1H), 7.14 (d, 1H),
6.18 (dt, 1H, CH, J = 154Hz, J =
6.3Hz), 5.78 (dt, 1H, CH, Jyass =
154Hz, J = 6.3Hz), 450 (t, 2H),
4.29-4.34 (m, 4H), 4.00 (br s, 4H),
3.82 (d, 2H), 3.75 {t, 2H), 3.37-3.50
(br s, 4H), 2.62-2.66 (m, 2H),

488

46

(COCly) & 12.04 (5, 10, 672 (@
1K), 8.25 (d, 1H), 782 (br s, 1H),
751752 (m, 2H) T41 (dd, 1H)
7.34 (0, 1H), 7.14-7.18 (m, 1H), 6.94
(0, 1H), 6.03-6.10 (m, 1H, =CH, Jras
= 14.5Hz), 5.80-5.87 (m, 1H, CH=,
Juone = 14.5H2), 4.95 (d, 1H), 4.22-
433 (m, 4H), 4024.06 (m, 1H)
3.50-4.06 (m, 6H), 2.93 (br s, 2H),
265-277 (m, 2H, CH2), 259 (s,
3H), 1.83-2.01 (m, 6H)

500

47

(OMBO-ds) § 9.71 {5, 1H), 862 (d,

518

1H), 8.50 (d, 1H), 8.23 (d, 1H), 810

62 (m

, 8.66
7,91 (t,
iN),
CH,

LH, J




CH J = 7.4Hz, Jt,,,,s = i5.6Hz), 4.6 (d, 1H), 4.23
(t, 2H), 4.08-3.94 (m 5H), 2.59 (s, 3H. (MOD d4)
6 9.48 (Firs, 1 H), 8-48 (d, 488 45 O 1H), 7.99 (br
s, "I H, 7.56 - 7.59 (rn, IN), 7.47 (t, 9H), 7.34
(d, 1H), 7.25 i NH (dd, | H, 7.21 (dd, 111), 7.14
(d, I H, 6.i8 (dt, 1H, CH J = 15.4Hz, J = N
6.3N7), 5.78 (dl, 1H, CH ,0" = H 15.4Hz, J =
6.3Hz), 4.50 (t, 2H), 4.29-4.34 (m 4H), 4.00 (br s,
4H), 3.82 (d, 2H), 3.75 (t, 2H), 3.37-3.50 (br s,
4H), 2.62-2.66 (m 2H). (CDCI3) 6 12.04 (s, 1N), 8.72
(d, 500 46 1N), 8.25 (d, 1IN), 7.82 (br s, 1H),
7.51-7.52 (m 2H), 7.4% (dd, 1H), 7.34 (d, 1H).
7.14-7.18 (m_1H), 6.94 N\ C(d. 1H). 6.03-6.10 (m
1H, CH ga' = 14. 5HE)H 52808). 8% Enid L H, , H
Ji,, . ), 4. 95| 7@al{, HE.17 @, 1226.2044 B3 ( 4H) ,
4)02- 6 (rmv. 1H), Bu59m4,.06 6w, 56| 2. 98 (br s,
2H), | 2165-2.77 (m 2H ©&2), 2.8 (8| 3H .
11851200 (‘o WOV de) o 71,00 1N ] 8.62 (q,
506 |4%/HHN8, 50 'd, | TH* % 3%(' PN 8,10 114 0
(Hd, |1 H)H 7.42 (d, 1} 2306348 frpjeth 3p7-
{m, 2H), 3.90 (s, 3H), 3.21-3.34 (m,
4H), 2.68-2.69 (br s, 3H), 1.22-1.32
(m, 6H).
N (CDCly) & 8.29 (d, 1H), 8.21(d, 1H),| 474
48 é\/% 7.94 (br s, TH), 7.51-7.58 (m, 1H),
NH 7.48 (t, 1H), 7.36-7.41 (m, 2H), 7.08
XN /éo\/\‘\}/\ {dd, 1H), 6.90 (d, 1H), 5.87-5.98 (m,
?N/AN L | 2H, 2XCH, Jys = 10.7Hz), 442 (brs,
H 9H), 4.36 (br s, 2H), 4.15 (br s, 2H),
4.08 (t, 2H), 366 (br s, 2H), 2.61-
2.62 (m, 2H), 1.39 {t, 6H).
! (MeOD-d.) & 9.14 (d, 1H), 847 (d, 474
® m 1H), 7.96-7.87 (m, 1H), 7.53-7.55
NH (m, 1H), 7.47 (& 1H), 7.33 (d, 1H),
N 0~ 7.25 (dd, 1H), 7.21 (dd, 1H), 7.15 (d,
| ,)N\ /é/ {\E\ 1H), 6.18 (dt, 1H, CH, J = 15.3Hz, J
N ﬁ = §.2Hz), 577 (dt, 1H, CH, J =
153Hz, J = 6.2Hz), 445 {t, 2H),
4.24-4.30 {m, 4H), 3.85 (d, 2H), 3.73
{t, 2H), 3.35-2.46 (m, 4H), 2.62-2.67
(m, 2H), 3.73 (t, 6H).




7.20 (d, 1H), 7.17 (d, 1H), 6.20 (dl, i N 1H, =CH,
Ji~~, = 16Hz), 5.90-6.02 (m 1H, =CH, J~~ = 16H2),
4.68 (d, 1H), 4.43 (d, 1H), 4.36 (t, 2H), 4.29' tJ H
(d, 2H), 4.06.4.18 (m 211), 3,97.3.99 (m 2H),
3.90. (s, 3H), 3.21-3.34 (m 4H), 2.68-2.69 (br s,
311), 1,22.1.32 (m 6H). (COC43) 6 8.29 (d, 1H),
8.21(d, 1H), 474 48 C 7.94 (br s, 1H), 7.51-7.58 (m
iH), NH 7.48 (t, 1H), 7.36-7,41 (m 2H), 7.08 "N
O-N~ (dd, 1H), 6.90 (d, 1H), 5.87.5.99 (m N "N 2H,
2XCH, J,;, =10.7Hz), 4.42 (br s, H 2H), 4.36 (br s,
2H), 4.15 (br s, 2H), 4.08 (t, 2H), 3.66 (br s,

211), 2.61- 2,62 (m 28, 1. 39 (1, 6H. 49 (I\/Ie(J}d4) 6

9. AA—fth—tt——8-47—{dl 414 } .95. .97 (m
1H), 7.53.7.550 i NH (E‘%Wﬁﬁm? 3’73@ 1H), 7.33 (d,
i ) @ \N7. 25 (|dd, &Ky ‘“ﬂ”td%{) 1 H) 7.15

(d rrsc(ctmgmm) 7880, 15), £25181 |3Hz, | J H =

Gr2H) A6t D6 BlelAg (m,) 6, 2Hz) ,
244 *@H (@31 J.,ansﬁ)mm% Shsed, 2H), 3.73
"46 (m| 4, iy 1Balaos(Mm 2H), 3.73
4.30 (m, 2H), 404410 (m, 2H), '
3.90 (m, 2H), 382:3.85 (m, 4H),
2.83 (m, 4H), 2.55-2.56 (m, 5H).

I (CDCly) & 1161 (s, 1H), 8.89 (d, | 512
51 0 1H), 8.30 (d, 1H), 7.90 (br s, 1H),

N\Q 7.51-7.54 (m, 2H), 742 (dd, 1H),
Y O\/\N 7.35(d, 1H), 7.15-7.18 (m, 1H), 6.95
| 0

(d, 1H, 6.11-6.18 {m, 1H, =CH, Jions
H = 15.2Hz), 5.95-6.02 (m, 1H, CH=,
Jyans = 15.2Hz), 4.33-4.39 (m, 4H),
3.90-4.07 (m, 10H), 3.05-3.11 (m,
2H), 2.64-2.83 (m, 4H), 1.29 (br s,
1H), 0.39-0.48 (m, 4H).

(\IH (DMSO-de) § 9.89 (s, 1H), 887 (d, | 504

52 |F 0 1H), 8.61 (d, 1H), 7.76 (s, 1H), 7.57

N (d, 1H), 7.50 (d, 1H), 7.37 (dd, 1H), |
Sy /@&0\/« y | 719723 (m, 1), 747 (d, 1H)
| L Q 6.13620 (m, 1H, =CH, Jums =
Nl 155Hz), 5.72-5.80 (m, 1H, =CH,

Juans = 15.5Hz), 4.27-4.38 (m, 4H),
3.99-4.09 (m, 4H), 3.66-3.67(m, 5H),
3.18-3.19 (m, 2H), 2.54-2.59 (m,
4H), 2.07-2.09 (m, 2H), 1.92-1.95
(m, 2H).




(OMSO-d,) S 9.89 (s, 1H), 8:788:x8 (d, 80 F i~~{{~
1H), 8.55 (d, 1H), 7.70 (br s, 1H, Nr,0 7.49 (d,
1H), 7,45 (d, 1IN, 7.25.7.31 (m 2N), 7.16 (td, 1N),
6.14.6.19 (n, N 1H, =CH, it,, = 15AHz), 5.71-5,78 N
H(m 1H, =CH Jtrans = 15.4Hz), 4.25- 4.30 (n, 2H),
4.044.10 (m 2H), 3.90 (in, 2H), 3.82.3.85 (m 4H),
2.83 (in, 4H), 2.55.2.56 (in, BN). (CDCl,) 5 11.61
(s, 1H), 8,89 (d, 512 51 0 HiN), 6.30 (d, 1H, 7.90
(br s, 1H, N 7,51-7,54 (m 2H), 7.42 (dd, 1H), 7.35
(d, 1H), 7.157.18 (m 1H), 6.95 'i O-\N~ (d, 1H,
6.11.6.18 (m IN, =CH, Ji,,,,s H= 15.2Hz), 5.95-6.02
(in, 1H, CH=, { Jigs ¥ 15.2Hz), 4.33-4.39 (m 4H), {
3.90-4.07 (in, 10H), 3.05-3.11 (in, 2H), 2.64.2.83
(m 4H), 1 (br s, @Mﬁodu)(ggdéﬂ(col}-m&m( AH)L.

( OhSQ- d 89 504 | B2 gky © syl s  GuBres(d, IH), 7.76
(4, 1N 57N(d 1H) 5% J w1 87 (dd, 1M,

I N 729453 1& 7 07 1553 @R N6, 13. 6. 20
(M 1HY fH 1658 i 1) ?‘77@?37(@-15'.:% (m IIN, =CH,

i, al ), )4 2 Pl 385,68, SAIGHY (m, 3.99- 4.109 (m

4H) , 3 66 .A467(m  S5N)5CH, Jpns = 15.5Hz), 4.34 (5, 2H),
4.24-429 (m, 4H), 398 (d, 4H),
3.52-355 (m, 2H), 3.273.30 (m,
4H), 2.51 (s, 3H), 2.28 (s, 3H), 1.26
(t, 6H).

(CDCIy) & 859 (d, 1H), 849 (br s, | 516
54 0 1H), 7.93 (s, 1H), 7.52 (d, 1H), 7.41

N {t, 1H), 7.23 (d, 1H), 7.13 (dd, 1H),
] N do\/\NQ 6.97 (d, 1H), 6,18 (dt, 1H, =CH, Jyans
= 15.4Hz), 5.77 (m, 1H, =CH), 4.32-

AL

4.24 (m, 4H), 4.05 (d, 2H), 3.90 (s,
2H), 3.85-3.81 (m, 4H), 3.65 (t, 2H),
3.26-3.20 (m, 2H), 3.25 (s, 3H), 2.61
(s, 3H), 2.16-2.05 (m, 4H).

(DMSO-dg) & 948 (s, 1H), 8.52 (d, | 447
55 0 1H), 850 (d, 1H), 7.87 (t, 1H), 7.64
N._ (dd, 1H), 7.47 (t, 1H), 7.35 (d, 1H),

N éro\/\o/ 7.24 (dd, 1H), 7.04 (dd, 1H), 6.93 (

l N //kN d, 1H), 5.64-5.71 (m, 1H, =CH, Jyas
H = 15.6Hz), 5.44-5.51 (m, 1H, =CH,

Jians = 15.6Hz), 4.25 (i, 2H), 4.05-
4.08 {m, 2H), 365368 (m, 2H),
3.48 (s, 2H), 3.34 (s, 3H), 3.00 (d,
2H), 2.37-2.40 (m, 2H), 1.98 (s, 3H).




3.18-3.19 (m 2H), 2.54-2.~9 (in, 4H), 2.07-2.09 (m
2H), 1.92-1.95 (m 2H) 116 (CIMSO-dc) 8 0.48 (s,
SH), 8.70 (d 53 1H), 8.39 (s, 1H), 7.43 (t, 1H), 7.36
(t, 1H), 7.26 (d, 1H), 7.15 (dd, 1H), p~N 6.98 (d,
1H), 5,77-5.83 (m IN, =CH, ' / Jtras = 15.5H7),
5,561.5.59 (m 1H, NH H=CH, Jfr = 15.5Hz), 4.34
(s, 2H), 4.24-4.29 (m 4H), 3.98 (d, 4H), 3.52-3.55
(m 2H), 3.27.330 (m 4H), 2.61 (s, 3H), 2.28 (s,
3H, 1.26 (t, 6H). (COC13) 6 8.59 (d, 1H), 8.49 (br
s, 516 54 1H), 7.93 (s, 1H), 7.52 (d, 1H), 7.41 1N
(t, 1H, 7.23 (d, 1H),,,7.13 (dd, 1H), ! O-~ 6.97 (d,

iH), 118 (dt, IN, =CH Jirass = 15.4Hz), 5,77 (m
H——=CH—4-82=NH4rgd (s 6¢ m@w @, 12H), 3.90
(S5 2H) 3085 81 (m | d’(;fgsg@) ¥ | 3.223.20
(h 25 (s, 3H), ﬁ) 116.2. 05 (m
AH) . dey™6 9. 434" "15I)(" ‘“@ w3 & {447 | 55 O

1H) (d /87728@ AHTHY (@0 70841 @ | N~ (ldd, 1H),
7.47 L F.35 (d] k421 b O =0H, 24 =(dd, [LH), 7.04
(do, 9 15.3Hz), 5.44-551 (m, 1H, =CH,

Jians = 15.3Hz), 4.10-4.32 (m, 6H),
3.80-3.98 (m, 4H), 3.70-3.73 (m,
2H), 3.56 (s, 3H), 3.34 (s, 3H), 2.34
(s, 3H).

l (MeOD-d;) 6 9.13 (br s, 1H), 8.49 (d, | 444
57 0 1H), 7.98 (br s, 1H), 7.57-7.59 (m,
NH [/\O 1), 750 {t, 1H), 7.39-7.41 (m,

SN /é,fu 2HH), 7.22-7.27 (m, 2H), 6.19 (di,
PN 1H, CH, Jyars = 15.3Hz, J = 6.9Hz),
5.80 (dt, 1H, CH, J1 = 15.3Hz, J2 =
6.9Mz), 4.36 (s, 2H), 4.28 {t, 2H),

3.90-392 (m, 4H), 3.353.36 (m,
2H), 2.99 (t, 4H), 2.66-2.67 (m, 2H).

A (MeOD-dg) § 8.79 (d, 1H), 848 (d, | 444
58 0 1H), 841 (t, 1H), 7.61 (d, 1H), 7.44
NH (\O (t, 1H), 7.40 (d, 1H), 7.36-7.39 (m,

J 1H), 7.24 (dd, 1H), 7.12 (dd, 1H),
L L 6.04 (m, TH, CH, Jgs = 10.7Hz), 5.82
N (m, 1H, CH, Jas = 10.7Hz), 449 (s,
2H), 4.14-4.19 (m, 4H), 3.91(t 4H),
2.97 (t, 4H), 2.68-2.73 (m, 2H).




" NNNd, 1H), 6.64.5.71 (m 1H, =CH, J,,,1, H =
15.6Hz), 5.44-5.51 (m 1H, =CH, Jeans = 15.6Hz),
4.25 (I, 2H), 4.05- 4.08 (m 2H), 3.65-3.68 (m 2H),
3.48 (s, 2H), 3.34 (s, 3H), 100 (d, 2H), 2,37-2.40
(m 2H),1.98 (s, 3H). 117 ([;MS0-d~) S 9.61 (s,
114), 9,33 {s, 462 S ti 1H), 8.74 (d, 1H), 8,43
(s, 1H), 7.53 / N.,, ((, 1H), 7.45 (t, 1H), 733 (d,
1H), 7.28 (dd, IH), 7.19 (dd, 1H), 7.11 (d. 1M
6,14.6.21 (m 1H, =CH, Jhao, = H 15.3Hz), 5.445.51
(m 1H, =CH, J,, = 15.3Hz), 4.10-4,32 (m SH),
3,80-3.98 (m 4H), 3.70-3.73 (rn, 2H), 3.56 (s, 3H),
3.34 (s, 3H, 2.34 (s, 3H. (MeOD-d,) 89.13 (br s,
(1H) N 49 ‘1*‘;6* %"0 trscm (mbﬁ~s) §467(1$:‘|?I%-86( r7n 57;\|Z. 59
i
2+:}54?S, 7(m 2H§”7aé(?§' R ﬁ”’”:lH, CH,
3, 7y = 6. *@FE niis 80 PP N O 9
15. 3Hz \2 HZ\)N %5(‘@5902&:4) 2H448gm(t | 2H) ,
3.190-Bl9 @ 35—343ﬁm(4m4032;ﬂ_2ﬂ);380’ 99 [(t, 4H),
2.66.2.87 ?Km 2H) (W%C@nd%) mSIHB2069246,] 1H)|, 8.48
(d, 444 so of 1H), 8. j';H). t, 1H) 7.61 (C, 1H), 7.44
HNI (MeOD-d,) & 8.69 (m, 1H), 8.46 (m, | 500
60 o 1H), 7.80-8.40 (m, 3H), 7.63 (m,
0 1H), 7.40 (m, 1H), 7.06-7.14 (m,
Sy /éo\/\/wo 2H), 570-5.95 (m, 2H), 465 (m,
| o 2H), 4.00 (m, 4H), 4.03 (m, 2H), 3.80
H (m, 2H), 3.70 (m, 4H), 2.05-2.23 (m,
4H).
| MeOD-s) 5 8.01 (s, 1H), 8.49 (or s, | 484
61 Co\ 2H), 7.99-80 (m, 1H), 7.58 (d, 1H),
N 7.48 (t, 1H), 7.34 (d, 1H), 7.26-7.29
o Oy N, | (. 2H), 7.087.20 (m, 3H), 6.18-
PN g? 6.28 (m, 1H, =CH, Jians = 15.4Hz2),
N 508598 (m, 1H, =CH, Jums =
154Hz), 396 (m, 10H), 2.64-2.71
{(m, 5H).
o (MeOD-ds) 5 8.04-9.03 (m, 1H), 8.42 | 363
62 o /\ (d, 1H) 7.33 (d, 1H) 7.23-7.15 (m,
g N 4H), 6:69 (d, 1H), 6.28 (dt, 1H, CH,
L 3= 401z, Jyns = 15:6H2), 6.206.09
{ j\ (m, 1H), 4.66 (s, 2H), 4.524.47 (m,
Nl 1H), 4.20 (br d, 2H), 4.11-4.04 (m,
1H), 3.92-381 (m, 2H), 2.90-2.84
(m, 3H).




NH ~p (t, 1H), 740 (d, 1H), 7,36.7.39 (m NJ 1H),
7.24 (dd, 1H), 7,12 (dd, 1H), 6.04 (m 1H CH, J~ =
10. 7Hz), 5.82 N HN (m IN, CH Ja, v 10.7Hz), 4.49
(s, 2H), 4.14-4.19 (fr., 4H), 3.91(t, 4H), 2.97 (t,
AH), 2.68.2.73 (m 2H). 118 n (MeOD-d4) 6 9.69 (m
111), 8.46 (m 486 |11V 59 | /yp 110 1H), 7.80.8.10
(m 3K), 7.63 (m IH, 740 (in, 1H), 7,067. a {m N
2H), 5.70-5.95 (m 2H), 4.65 (m 2H), 4.09 (in, 4H),
4.03 (m 2H), 3.80 NN (in, 2H, 3.70 (m 4H)),
2.05-2.23 (m 4H). HN (MeOD-d,) 5 8.69 (m 1H), 8.46
(m 500 60 1H), 7.80-8. 10 (m 3H), 7.63 (m 1H)),
7.40 (in, 1H), 7.06-7.1% (m 2H), 5.70-5.95 (in,
2H), 4.65 (m NN 2.1). 4.09 (m 4H. 4.03 (m 2H),
3,80 H ( mo’zgz, 3. 70 (WpODAp 902008, 248 [ ¢4 Ifi  4H).
3

( MsOD 01 (s H),,7.367.89m,(dmy, 7927484  flit 2H),
7199, : 3(m(;§*1 669"!)1 aTH cﬁi\b'zs7d1‘18 (t|, 1H),

134 §267 CJ‘Hf; ékgﬁH)’lH .
BR6E g 1nf o616y 2 CH’ Jd rn

1 08-
J'ana
449439 {ro, 4H 425-415
2H), 3.88-3.76 (m, 6H), 2.89-2.84
(m, 4H), 2.31-2.04 (m, 5H).

,A*H (MeOD-d,) § 9.01 (d, 1H), 8.46 (d, | 477
64 0 1H), 7.96 (br s, 1H), 7.55 (d, 1H),
N 7.46 (t, 1H), 7.31 (d, 1H), 7.23 (dd,
Sy O | TH) 7.16 (dd, 1H), 7.11 (d, 1H), 6.24
1 A (@, TH, CH, Jyus = 15.3Hz, J =
H o 6.7Hz), 5.85 (dt, 1H, CH, Jyas =
15.3Hz, J = 6.7Hz), 428 (t, 2H),
4.27-4.24 (m, 4H), 4.10 (br s, 2H),
3.04 (t, 2H), 2.62-2.72 (m, 7H), 1.31
{t, 3H).

OI (MeOD-d,) & 8.66 (m, 1H), 8.40 (m, | 465

6 | F 1H), 8.07 (s, 1H), 7.60 (m, 1H), 7.22

N (m, 2H), 7.16 (m, 1H), 7.05 (m, 1H),

Sy KS/O\/\O/ 6.18 (m, 2H), 4.68 (m, 2H), 4.23 (m,
2H), 4.18 (m, 2H), 4.10 (m, 2H), 3.78

(m, 2H), 3.68 (m, 2H), 3.38 (s, 3H),
12,70 (5, 3H).

KI (DMSO-de) & 10.15 (s, 1H), 9.73 (br | 491
66 0 s, 1H), 9.10 (d, 1H), 863 (d, TH),
N 7.90 (s, 1H), 7.69 (d, 1H), 7.50-7.55

Sy bcx (m, 2H), 7.39 (dd, 1H), 7.27 (dd,

1H), 6.12:6.23 (m, 1H, =CH, Jyans =

15.2Hz), 5.67-5.78 (m, 1H, =CH,
J{(ans = 15.2HZ), 4.59 (S, 2H), 4.08‘

~ ~
I—\J




15AHz), 3.96 (m 10H), 2.64-2.71 (in, 5H). O~
(MeOD-d,) 8 9.04.9,03 (m 1 H), 8.42 363 62 (d, 1H
7.33 (d, 1H) 7.23-7.15 (m 0 N~ 4H), 6.69 (d, 1H),
6.26 (dt. 1H, CH, J = 4.0Hz, Juan: = 15.611z),
6,20%.09 NN (m 1H), 4.66 (s, 2H),4,52-4.47 (in, H
1H), 4.20 (br d, 2H), 4.11-4.04 (m 1H), 3.92-3.81
(m 2H), 2.90-2.84 (m 3H). 119 (MeODd,) 8 9.02 (d,
1H), 8-4-07(d, 476-- 62 1H), '7.31-7.25 (m 2H),
7.22=1.14 (m 2H), 6.69 (d, 1H, CH), 6.28 (dt, d ,
YO~ 4 1H, CH, J = 3.9Hz, Jan, = 15.6w), t~ 6.20-6.11
(m 1H), 4.66 (s, 2H), H 4.494.39 (m 4H), 4.25-4.15
(m 2H), 3.88-3.76 (m»6H), 2.89-2.84 (m 4H),
2.31-2.04 (m 5H). (MeOD-d,) 8 9.01 (d, 1H), 8.46 (d,
477 ©4 0 1H), 7.96 (D@75, M) 37e0m, . 1), 7“N-9%
N7.46|(t, 1H), 7.31 (dss ;srgH% 7.23 (dd,

1H) , 7 16(dd 1H), 7. 11(d, 9H) (dt, 1H, CH J,, =

15-—3Hz.—J T 7Hz) } 5.85 (dt 14 CH! J,..,,,, =

15. 3Hz, J 6 {7Hz) 4| BHSQE) 3 1919)s H), 480745724 (m  4H)
\ 7H),

450 [br 3. 0dis, 1), 921, 142862, 2972 (n
1,31 7.90 (s, 1H), 7.69 (d, 1H), 7.55 (d,
1H), 7.52 (t, 1H), 7.46 (br s, 1H),
\KF 7.29 (dd, 1H), 6.12-6.23 (m, 1H,

=0H, Jyans = 15.2Hz), 5.67-5.78 (m,
1H, =CH, Jyaps = 15.2Hz), 3.954.59
(m, 6H), 3.85-3.89 (m, 2H), 2.59 (s,
3H).

| (MeOD-d.) 5 8.86-8.90 (m, 1H), 8.45
68 0 (d, 1H), 7.95 (or s, 1H), 7.54-7.50

N (m, 1H), 7.46 (t, 1H), 7.34 (d, 1H),

Ay éfOV\?/\ 7.26 (dd, 1H), 7.10-7.47 (m, 2H),

Ay 3 6.19 (dt, 1H, CH, Jiaes = 15.3Hz, J =

6.6Hz), 5.86 (dt, 1H, CH, Jyms =

153Hz, J = 6.6Hz), 4.60-4.68 (m,

3H), 4.24-4.30 (m, 1H), 4.024.14

(m, 2H), 3.95-3.97 (m, 1H), 3.76-

3.82 (m, 1H), 2.88-3.02 (m, 2H),

264273 (m, 2H), 251256 (m,
3H), 1.38 (t, 3H).

N (MeOD-d,) & 8.42-8.46 (m, 1H), 8.23 | 493
69 ON/? {d, 1H), 7.95-8.06 (m, 1H), 7.57-7.61
IN\ {m, 1H), 7.40-7.47 (m, 1H), 7.35 (d,
S O | HH), 7.267.30 (m, TH), 7.14 (dd,
NN I O | 1H), 7.03-7.08 (m, 1H), 615 (m, H,
H

CH, Jus = 10.0Hz), 5.83 (m, 1H, CH,
Jeis = 10.0Hz), 4.654.73 (m, 1H),
4.51-4.58(m, 1H), 4.19-4.38 (m, 3H),
3.92-4.12 (m, 3H), 2.94-3.01 (m,
2H), 2.87-2.95 (m, 3H), 1.38 (1, 3H).




(t 3H. p | (MeOD-d,) 8 8.66 (m 1H), 8.40 (m 465
65 6 'li 1H), 8.07 (s, 1H), 7.60 (m 1H), 7.22 i NI
(m 2H), 7,16 (m 1H), 7.05 (m 1H), , N 6.18 (m
2K),,4.58 (m 2H), 4.23 (m i 2H), 4.18 (m 2H),
4.10 (m 2H), 3.7B NH (m 2H), 3.68 (m 2H), 3.38
(s, 3H), 2.70 (s, 3H. (D)Ms(5-d) 6 10.15 (s, 1H),
9.73 (br 491 66 O\ s, 1H), 9.10 (d, 1H), 8.63 (d,
1H, | (NN 7.90 (s, 1H), 7.69 (d, 1H), 7.50-7.55 C
(m 2H), 7.39 (dd, 1H), 7.27 (dd, , = N-N 1H),
6.12-6.23 (m 1H, =CH, J, H 15.2Hz), 5.67-5.78 (m
1H, =CH, J", 7 15.2Hz), 4.59 (s, 2H), 4.08 1 20 T 7
-54R, 3VH), 3.85.3.89 (m 2H), { 2,59 (s, 3H).

( PMBO4) = : . W&s(wm @R, [%7 NN O s,

1 1HV4?O (sy 1H),

7 L( Z@‘?ﬁ Tdd! ™pH) , 6.12-6. 23
( =2H) BO3 2, 58t gl 178 (m IN,

=  Jde B8 SOIH)($7 (6H) , 3. 85- 3. 89
( LM, CH, Jians = 15.2Hz, J = 6.1 Hz),

4.49 (1, 2H), 4.20 (i, 2H), 3.91 (bs,
2H), 364 (1, 2H), 3.46-3.48 (m, 2H),
325328 (m, 2H), 253-257 (m,
2H), 2.28 (s, 3H), 1.42 {t, 3H).

l (CDCly) 5 8.61 (5, 1H), 8.30 (d, 1H), | 554
7 C’(\ E 7.92 (s, 1H), 7.57-7.54 {m, 2H),
N\/kF 7.40-7.36 (m, 2H), 7.24(d, 1H), 6.95
N D | e
4H), 4.01 (m, 2H), 3.77 (d, 2H), 3.70
(m, 2H), 3.38 (m, 2H), 3.15-3.07 {m,

2H), 2.63-261 (m, 2H), 2.24-2.20
(m, 4H).

| (MeOD-dy) & 8.71 (s, 1H), 8.36 (d, | 417
72 OK\H 1H), 7.88 (s, 1H), 7.43 (d, 1H), 7.31
No~g” | 1H, 7.157.19 (m, 2H), 7.02 {dd,
Ay b H), 6.96 (t, 2H), 5.76-5.80 (m, 1H,
L =CH, Jyms = 15.2Hz), 5.50-5.66(m,
N 1H, =CH, Jpas = 15.2H2), 4.09 (,
2H), 3.85 (s, 2H), 3.42 (d, 2H), 3.28-

3.30 (m, 2H), 3.25, (s, 3H), 2.4, (br
s, 2H), 2.43 (d, 21,




(MeOD-d,) 5 8.86.8.90 (m1 H), 6.45 68 NO H (d,
1H). 7.95 (br s, 1H), 7.54.7.59 / N, (m 1H), 7.46
(t, IH, 7,34 (d, 1H, NO, ,, 7.26 (dd, 1H),
7.10-7.17 (m 2H), 0 6.19 (dt, 1H CH, Jim" =
15.3Hz, J = 6.6Hz), 5.86 (dt, 1H, CH J,,,, =
15.3Hz, J = 6.6Hz), 4.60-4.68 (m 314), 4,244.30 (m
IN), 4.02-4.14 (m 2H), 3.95.3.97 (m 1H), 3.76-
3.82 (m 1H), 2.88-3.02 (m 2H), 2.64-2.73 (m 2H),
2.51-2.56 (m 3H), 1.38 (t, 3H). (MeOD-d,) 8
6.42.8.46 (m 1H), 8,23 493 i 0 69 (d, 1H),
7,95-8.06 (m 1H), 7.57-7.61 N (m 1H), 7.40-7.47
(m 1H), 7.35 (d, [N /2)8 1H), 7.26-7.30 (m 1H),
7.14 (dd, N-NO iH), 7.03.7.08 (m 1H), 6:15 (m 1H,

H[CH TJzZi, .OHz) , 3B3-d)ymo.ob N, 1HHa1 @ J 403 = 10. OHz) ,
g- e H)( gi%’ﬁ”?i}()m%iﬁim’%" %ED 4.38 (m
2.8 Y (m 'm/%m.s QB(Tt% ) 9%%1@1%( | [ MeOD- ds)
5 8. dyy 1HYS, 8. 41 (|a) o580 M 6 6CH hey=| 7. 97 (¢,
IH), 7.5 Hy, 7.4%53% 87582 (NI CH|1H) | 7. 26 (d,
1H,), [7.09-F. 14 (M H|v%e2H)53H7.408.17 ¢h, 20H) , 5. 88 (A
1H, CH, 3.98 - 40 (m, 2H), 2.59-2.61 (m,

2H), 120-1.28 (m, 4H), 0.80-0.87

{m, 2H)

(MeOD-ds); .80 (3, 1H), 8.32 (d, | 492

0
| m 1H), 7.83 (d, 1H), 7.31-7.28 (m, 2H),
NP N 7.18 (d, 1H), 7.07 (d, 1H), 6.31-6.17
m, 2H), 4.56-4.47 {m, 4H), 4.36-
l \j\t 0\/\@ { )
NN
H

424 (m, 4H), 4.04-3.95 (m, 2H),
3.82-377 (m, 5H), 2.71 (s, 3H),
2.21-2.13 (m, 5H).

{DMSO-ds) & 9.85 (d, 1H), 8.83 (d, | 465

|
75 | F Om\ 1H), 859 (d, 1H), 7.75 (m, 1H),
N 7.50-7.54 (m, 1H), 7.47 (d, 1H), 7.33
Ny Oy |(@ 1H), 719 (4, 1H, CH, J =
| L 108Hz, J = 2.2Hz), 7.15 (d, 1H),
N7
H

6.16 (dt, 1H, CH, J = 6.7Hz, Jyons =
163Hz), 5.75 (dt, 1H, CH, J =
6.7Hz, Juans = 16.3H2), 4.27-4.41 (m,
2H), 4.12-422 (m, 4H), 3.98-4.04
(m, 2H), 3.713.73 (m, 4H), 338 (s
3H), 2.54-255 (m, 3H).




h/050J,," =152Hz, J = 6.1Hz), 5.72 (di, 1 fAi,
CH Jtrz a = 15 2HZ, J = 6.1 Hz), 4.49 (t, 2H), 4.20
(t, 2H), 3,91 (bs, 21-1), 3.64 (t, 2H), 3.46-3.48
(m 2H), 3.25.328 (m 2H), 2.53-2.57 (m 2H), 2.28
(s, 3H),1.42 (t, 3H). ~., (CDCI3) 8 8.61 (s, 1H),
8.30 (d, 1H), 554 71 'NO F 7.92 (s, 1H), 7.57-7.54
(m 2H), 7H-F 7,40-7.36 (m 2H), 7.24(d, IN), 6.95 F
H O-.~N (d, 1H), 6.03-5.89 (m 1H), 5.83.5.74 (m
IN), 4.43 (m 2H), 428-4.25 (m H 4H), 4.01 (m 2H),
3.77 (d, 2H), 3.70 (m 2H), 3.38 (m 2H), 3.15-3.07
(m 2H), 2.63.2.61 gm 2H) 2.24-2,20 (m 4H).
(MeOD-d4) 5 8.71 (s,™1 8.36 (d, 417 72 0 1H),
(7'nr 82H§’ |7£02 | /dgd kgl_l)(Me@b%f'sa@sLaakn% PRk 4§%gr8(7) (1?n
N IH =CH, Jvnrc 3 4% ‘ﬁ 3 ”E 25%1%)(m  1H,
=CH, Ji =15, 2kz) | 7409 (ot M. 725519 @185 (5, 2H),
3. 42 H) 28/\@[\1'30**(?‘:167244)@“ 18, 287.0(s, 3H), 2.44,
(bf 3, 2 (d)} 20\)3+), 3221 1, 11+ MediD- d4) 5 9. 09
(s, 1H),"8.4 ( : Jyars = 15.4Hz), 5.91-5.88 (m, 1H,
=CH, Jyans = 15.4Hz), 3.96 (m, 10H),
2.64-2.71 (m, 5H), 2.58 (s, 3H),
7 | (MeOD d,) 5 9.3 (d, 1H), 8.5 (s, 1H), | 479
m\ 7.96 (d, 1H), 7.6-7.59 (m, 1H), 7.5 (t,
Ne_ 1H), 7.42-7.40 (m, 1H), 7.36-7.34
S /é/g;c’/ (m, 1H), 7.2-7.47 (m, 1H), 6.30-6.23
N/)\N (M, 1H, Juons = 15.4Hz), 5.94-5.86
H (M, 1H, Juas = 15.4Hz), 4.07-3.14
(m, BH), 2.75:2.74 (m, 2H), 2.65 (s,
3H), 2.45 (s, 3H), 1.28 (1, 3H).
78 I (MeOD di) & 9.51 (d, 1H), 8.62 (d, | 465
O(\H 1H), 8.05-7.97 (m, 2H), 7.657.63
N (m, 1H), 754752 (m, 2H), 7.52-
Sy §;°/ 7.49 (m, 2H), 723721 (m, 1H),
fN/)\N 0 6.31-624 (m, 1H, Jyus = 15.4H2),

H 6.02-594 (m, TH, Jyas = 15.4Hz),
4.43-404 (m, 8H), 3.38-3.32 (m,
2H), 2.74 (s, 3H), 1.33 (t, 3H).

78 Ofk {CDCly) 5 8,69 (t, 1H), 8.43 (d, 1H), | 359
" 7.80 {t, 1H), 741 (dt, 1H), 7.37 (t,

N\
, 1H), 7.24 (4, 1H), 7.18 (d, 1H), 7.10
>N (ddd, 1H), 7.02 (ddd, 1H), 6.92 (d,
N

1H), 6.18 (dt, 1H, J = 4.7Hz, Jyans =
16.6 Hz), 8.01 (dt, 1H, J = 6.2Hz,
Jians = 158 Hz), 4.76 (masked
peaks, 2H), 359 (s, 2H), 3.16 (d,
2H), 2.36 (s, 3H).




73 0 0\ 1H),791(s, 1H),7.4&753 (m 1H), 0-OH
7.28-7.40 (m 3H), 7.08.7.15 (m 3H), 6.13.6.20 (m
1H, =CH, J7ms N dN 15.3Hz), 5.77-5.82 (m 1H, =GH,
H JvSns = 15.3Hz), 4.04.12 (m 24), 3.98 - 4.0 (m
2H), 2.59-2.61 (m 2H), 1.20-1.28 (m 4H), 0.80-0.87
(m 2H) (MeOD-d4): 8.80 (d, 1H), $.32 (d, 492 74 1
H, 7.83 (d, 1 H, 7.31-7.28 (m 2H), S NI 7.18 (d,
1H), 7.07 (d, 1H), 6.31-6.17 \N 2H), 4.564.47 (m
4H), 4.36- 1 INJ 4.24 (m 4H), 4.04-3.95 (m 2H),
N H3.82-3.77 (m 5H), 2.71 (s, 3H), 2.21-2.13 (m
5H). (DVB04s) 8 9.85 (d, 1H), 8.83 (d, 465 75 F 1H),
8.59 (d, 1H, 7.75 (m mH, 111 N 7,50-7.54 (m 1H);
7.47 (d, 1H), 7.33 (dd, 1H), 7.19 (td 1H, CH, J =

10{8Hz, J =252Hz), /-#‘J@o&@)a&'ﬁ 11‘17)‘8%'1{:50@931‘ 1H A
J:6.70](§1~s: 15, j H CH J =

=18, 3Hz), %f ) ) '14,12+4.22 (m
Siﬁ?,Hzf;, o¥4. 04 [ (m )ZH)L} ’374771“"15{/‘? 7"’!‘\’?"@ , 3.88 (s,
3H). 2.5 '\Qéﬁ% 3H) 1H), 7.20-7.18 {m, 1H), 6.22 (di, 1H
Juans = 16.3 Hz, J = 6.6 Hz), 5.83 (dt,
H, Jirans = 15.8Hz, J = 7.1 Hz), 4.85-
435 (m, 2H), 4.34-4.09 (m, 2H),
4.07-379 (m, 2H), 274264 (m,
2H), 2.69 (s, 3H)

Bi | (CDCly) 8 8.41 (d, 1H), 8.17 (s, 1H), | 388
0 8.10 (t, 1H), 7.48-7.43 (m, 1H), 7.38

N (t 1H), 7.16 (s, 1H), 7.04-7.01 (m,
S 1H), 6.50 (s, 1H), 6.16 (t, 1H), 5.78-
' N/J\ \H 5.89 (M, 2H, Jyans = 15.5 Hz), 4.19 (t,

2H), 3.62-359 (m, 2H), 3.20-3.27
(m, 2H), 2.81 (g, 2H), 2.53 (q, 2H),
2.24 (s, 3H).

82 Y (DMSO-d;) 6 9.78 (s, 1H), 9:54 (br s | 453
= 1H), 8.73 (d, 1H), 8.48 (d, 1H), 7.90

N (d, 1H), 7.35 (d, 1H), 7.15 (s, 1H),

A )éo\/\a/ 7.10-7.14 (m, 1H), 6.23 (dt, TH, Jyans
= 15.3Hz, J = 4.0Hz), 6.10 (dt, 1H,

o Juans = 15.3Hz, J = 6.0Hz), 4.90 (d,
2H, J = 5.1Hz), 4.11-4.35 (m, 11H),

3.70-3.74 (m, 2H), 2.63 (br s, 3H).

83 | (MeOD-ds)'5 8.82 (d, TH), 8.39 (d, | 500
0(\ 1H), 7.67-7.86 (m, 1H), 751747 |
(m, 1H), 7.39 (t, 1H), 7.33 (d, 1H),
7.18 (dd, 1H), 714700 (m, 2H)
6.18-6.10 (m 1H), 6.18-6.10 (m, 1H,
r'i Jons = 14.5Hz), 5.91-5.82 (m, 1H,
dians = 15.7Hz) 4.244.20 (m, 1H),

=




il 123 | ~ ~~ ~ h900da) 6 8.85.8.84 (rn, 1 H), 8.38
498 | (br s, 111). 7.59 (m 1H), 7A5 (t 1K), (~ N
7.34-7.32 (m 111), 7.23.7.19 (m NI O,~-NNIN),
7.16.7.14 (m 1H), 7.11-7.04 rd'" L-- \) (m 3H),
6.33.6.21 (m IN, =CH, HJt"M= 15.4Hz), 5.91.5.68
(m IN, =CFl, J"., _ 15.4Hz), 3.96 (m 10H),
2.64-2.71 (m 5H), 2.58 (s, 3H). 77 (MeOD d4) 6 9, 3
(d,1H), 6.5 (s, 1H), 479 O 7.96 (d, 111), 7.6-7.59
(m 111), 7.5 (1, NN IH), 7.42-7,40 (m 1H),
7.36.7.34 yt NJ, (m 1H), 7.2-7.17 (m 1H),
6.30-6.23 NJ ,N (m 1H Jt"~ = 15.4Hz), 5.94-5,86 H
(m iH J. = 15.4Hz), 4.07314 (m 811) 2.75-2.74
(1 ?I—I\,.’)GR (Q '21-!\409_?3 ‘( 47 29_{1 3H).
76 (MeOD d4) 3 9.51 (d. f@gm' h % ™465 (OH 1N),
8.105-7.97 (m 2H), 7.@8)25 33W9W"(fiﬁl)‘ 7.54-7.52
(m 2N), 7,52- S10 7.4984wipmBH), 7,23-7.121 (m 1N),
N0631624(m 1H, J,,, :154HZ) H6.02-5.94
Ve N J o=t 54 T i)
(3. 388 320m 24, 2. %O?&@mij)ﬁ?ﬁ % TS
(0DCI 8)/58, 69 (t, iH| Mg A "% ?\’2”" 59 7,80 (t
1H), 7,%8 (diN114), 77470 ¢H),704{d 1), 633627
q oL (M, 1H, Juas = 15.5H2), 6.22-6.15
1 )L D (M, 1H, Juses = 15.4Hz), 4.98-4.82
NN (m, 4H), 442 (d, 1H), 425 (5. 2H)
4.05-396 (m, 3H), 355348 (m,
4H), 2.62 (s, 3H), 2.09-2.03 {m, 2H),
1,06-1.89 (m, 2H).
85 om (DMSO-dg) & 9.40 (s, 1H), 8.48 (d, | 437
= 1H), 8.40 (d, 1H), 7.46 (d, 1H), 7.16
\0 N (d, 1H), 7.0 (dd, 1H), 6.90 (d, 1H),
L O~ |667 (d, 1H), 593 (d, TH, Juars =
I //NL @ 45z J = 6.0Hz), 560 (d, 1H,
Nl Juans = 15.8Hz, J = 5.0Hz), 4.52 (s,
2H), 4.04-4.07 m, 2H), 3.97 (d, 2H),
3,62-3.90 (m, 2H), 3.44 (s, 2H), 3.33
(s, 3H), 3.06 (d, 2H), 2.08 (s, 3H).
86 | (MeOD dz) 5 9.08 (m, 1H), 8.64 (d, | 458
AN {\H 1H), 8.31 (m, 1H), 7.84 (m, 1H),
L N, 7.53.752 (dd, 1H), 7.48-7.43 (m,
\ OL_F  |2H), 7.297.27 (m, 1H), 6.:296.21
3 /)N\ ﬁ%f \fF (M, 1H, Jyas = 15.3Hz), 5.90-5.82
NN ' (M, H, Jus = 15.3Hz), 4.393.72
(m, 6H), 2.64-2.68 (5, 5H).




N 1H), 724 (t, 1H), 7.18 (d, 1H), 7.10 (ddd, 111),
7.02 (ddd, 111), 6.92 (d, 1H), 618 (dt, 1H, J =

4. 7Hz, Jt",, _ H15.6 Hz), 6.01 (dt, 1H J = 6, 2Hz,
Jw, , = 15,6 Hz), 4.76 (masked peaks, 2H), 3.59 Is,
2H), 3.16 (d, Ii 2H), 2.36 (s, 3H. "~ 124 f 8G

(MeCD-da) 06.98 (s, 1H), 8.51 (d, 483 IH), 7,98 (s,
1H), 7.59.7.57 (a), 1H), V 7.51-7A7 (m 3H),
7.41-7.39 (rn, Pl 01 H, 7.20.7.18 (m 1 H), 6,22
(di, I H ~NNCF Jo-ar =15.3 Hz, J = 6,6 Hz), 5.83
~(dt, HH3 1 H J,,,. =15.3Hz, J = 7.1 Hz), 4.85-
4.35 (m 2H), 4.344.09%(m 2H), 4.07-3.79 (m 2H),
2.74-2.64 (m 2H), 2.69 (s, 3H Si (C6C13) b 8.41 (d,

107, 18,17 s L LH), 38fMe0D,0] 08 BER0IM( tH) 8THP2 7.48-7.43
(rn (t 1H) (ps, %9, 351 (@StH), b, 1HY 04-‘7 01 (m
g égi) E' (?\5 1H), 5783@ i m);;mm 73;38 v ()H) NH2

| =S = 4 ,
3] 62- /\Ng\zégém'z 6”% Fz. 91{(q, 2H),
2153 2. 24 & 5G9, g Q}WEJ%S) S19.78 (s,
1(H), H(br s 459 |k, 15812789168 (M| 8.48 (d,
1H), Jyans = 15.4Hz), 3.96 (m, 10H), 2.64-

2.71 (m, 5H).
88 (MeOD-dy) & 8.85 (d, 1H), 8.39 (s, | 523

1H), 7.68 (t, 1H), 7.45 (1, 1H), 7.33
(dd, 1H), 7.23 (dd, 1H), 7.13 (m,
2H), 625 (dt, H, Jyans = 15.3H2),
5.89 (dt, 1H, Jyons = 15.3Hz), 4.25 (1,
2H), 3.75 (t, 2H), 3.28 (d, 2H), 2.70-
2.74 (m, 2H), 259 (s, 3H), 2.40 (s,
3H), 1.87-2.03 (m, 6H), 1.44 (t, 3H).

:z:i>\:~2( o]
Oy
)

N 7.53-752 (dd, 1H), 7.48-7.43 (m,
2H), 7.29-7.27 (m, 1H), 7.18 (m,1H),
6.29-621 (m, 1H, Jyans = 15.3H2),
H 5.90-582 (m, 1H, Juans = 15.3H2),
4.39-3.72 (m, 6H), 2.64-68 (s, SH).

89 | (MeOD ds) 6 9.08 (m, 1H), 8.64 (d, | 374
Ny © 1H), 831 (m, 1H), 7.84 (m, 1H),
l P
LA

90 \N/m (MeOD-d4) 58.57-8.43 (m, 3H), 8.22 | 373
(d, 1H), 7.76-7.74 (m, 1H), 7.68 (t,
0 1H), 7.48 (d, 1H), 7.34 (1, 1,H), 7.16
SN /é (d, 1H), 7.08 (d, 1H), 6.25 (dt, 1H,
| N/J\ Jeans = 15.8 Hz, J = 4.2 Hz), 6.03 (dt,

1H, Jyans = 15.6 Hz, J = 7.4 Hz), 4.81
(s, 2H), 4.20-4.26 (m, 2H), 3.82-3.79
(m, 2H), 2.91 (s, 3H)




8 N (d, 1H, 7.35 (d, 1H), 7.15 (s, 114), 'N avrQ-
7.10-7.14 (m 1 H), 6.23 (dt, 1 H = 15.3Hz, J =
4.0Hz). 6.10 (dt, 1H, J""~ = 15.3Hz, J = 6.0Hz), 4.90
(d, 2H, J =5 1Hz), 4,11.4.35 (m 11H), 3.70-3,74
(m 2H), 2.63 (br s, 3H, 83 (MOL)' 8 8.82 (d, 11),
8.39 (d 500 114), 7.87-7.86 (m 1H), 7,51-7.47 N°
0 (m 1H), 7.39 (1. 1H), 7.33 (d, 1H, ~NJ. Oy~N-
7.18 (dd, 1H), 7.14-7,09 (m 2H IN N~ 6.18-6.10
(m1H, Q18.6.10 (m 1H HJ,,,, = = 14.5Hz),
5,015, 82 (m 1H Jvan, = 15 7Hz) 4.24-4.20 (m |H),
125 4.093.92 (m 3H), 3.84.3.78 (m 1H), 2.55 (s,
3H), 1.98-1.91 (:n, 4HZ 1.84-1.79 (m 3H). 84 p i
(MeOD-da) 5 6.62 (d, 1H), 8 23 (d, 506 1H), 7.82
diyaaHy, 7, 2%;% (IAn Wb 847 ﬁh),/aasl(la (4@115120%)7, 04
A , = ,
(m J1H, Jr, ﬂ—'b's(oﬁ‘?m H”*A 984. 82 N, H

S
.4%5’, 1H) |4 b#) O TIA5 3 b (m

o
[EnN

N
«ﬂJ

3 k) ‘1H)27®283(gﬂ 28H)€8- 2. 094 2. 03 (m
: WY 2HIp.65 B3H, Juof: 16.DMBOMEE) S P. 40 (s,
.48 (a, 437 1H)| 21868655 (6l 21), Bk 5, 2%}, 146 (., 111),
(d, 1H), 7.0 (dd47.slky £ 90, (q‘.j'ZH),ll_l) ’

2.54-2.62 (m, 2H), 2.28 (s, 3H), 1.28
t 3H)

82 oY (DMSO-dg) 5 10.04 (s, 1H), 9.30 (s, | 374
/\g 1H), 8.78 (s, 1H), 8.72 (s, 1H), 8.67

= NS (@, 1H), BB (s, 1H), 7.67 (d, 1H),
A é 7.39 {1, 1H), 7.31 (d, 1H), 7.15 (d,
A H), 8.246.18 (m, 1H, Juans =
15.6Hz), 596-5.88 (m, 1H), 4.75-
4.62 (m, 2H), 4.50 (d, 1H), 4.15 (d,

2H), 4.05-393 (m, 2H), 3.84-3.76
(m, 1H), 2.68 (s, 1H).

93 | (MeOD-d,) & 8.81 (s, 1H), 8.50 (d, | 501
0 1H), 8.02 (s, 1H), 7.58-7.56 (m, 1H),

N 7.48 (t, 1H), 7.38 (d, 1H), 7.22-7.16

8 KS\ o (m, 1H), 6.92 (s, 1H), 6.89-6.85 (m,

QJ\N/\ 1H), 6.26:6.18 (m, 1H, Jyans = 153

LU0 |Hz) 590683 (m, 1H, dyars = 153

‘ Hz), 4.56 (t, 2H), 4.38-4.30 (m, 2H),

419405 (m, 2H), 373370 (m,

2H), 3.56-3.53 (m, 2H), 2.70 (s, 3H),
2.24-2.02 (m, 4H)




Np *p 6.67 (d, 1H), 5.93 (dl, 1 H Jvan: -' N-N ~
( 15.8Hz, J = $.OHz), 5.69 (dt, 1H, H J"aa, = 15.8Hz,
J = 5.0Hz), 4.52 (s, 2H), 4.04-4.07 (m 2H), 3.97
(d. 2H), 3.62-3.90 (m 2H), 3.44 (s, 2H), 3.33 {s,
3H), 3.06 (d, 2H), 2.08 (s, 3H). 86 (MeOD da) 5 9.08
(m 1N), 8.64 (d, 458 N- 0 "I\l 1H), 8.31 (m 1N),
7.84 (m 1H), i N 7.53.7.62 (dd, 1H), 7.48-7.43 (m
"N pF 2H), 7.29-7.27 (m 1H), 6.29.6.21 F F (m 1H,

Jva, = 15.3Hz), 5.90-5.821 N(m 1H, J(ra,, =
15.3Hz), 4.393.72 (m 6H), 2.64-2.68 (s, 5H). 126
8:' --~-- (NieOD d4) 6.8.96.8.94 (m 1 H), 8. 502 Hp
(bs, 1H), 8.51 (,n, 1H® 82 (s, 1H), N~ 7.83 (s,
1H. 7 347 2 (m 3H), 7.23- 7.19 (m 1H . 7.16.714

(n N Nom 7 /(65063 09 (I51HB 86T o1, | BTh [1H, H

J,1. , 91+.&.(BBY)(mp (LHy), 7490 an, =

(1§ 10H)L1H Zgﬁélﬂw)ZveZéB 1(Hmﬂ~>H)i ila) -
] p . 7.

(t, wf‘“é%g K?i( Y %%;’ 7.23 (dd,

1H . ~ ~o 216 (a2 A2 HPY. P2y ang| =

18, , 5 89 (di, 1Hm mé%(sﬁH)lfS%M")) 4.25 (t, Pl

H 3 75 (4, 2H), 32@81@a2rl), 2.70-

Following analogous procedures and by making modifications io the starfing
materials the compounds listed in Table 2 can also be made.
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2H), 2.59 (s, 3H), 2.40 (s, 3H), 1.87-2.03
6H), 1.44 (t, 3H). 89 r'1 (MeOD d4) S 9,08 (m
8.64 (d. 374 (No 1H), 8.31 (m 1H), 7.84 (m
7.53-7.52 (dd, 1H), 7.48-7.43 (m 2H), 7.29.727
1H), 7.18 (m1H), NN ' 6.29-6.21 (m 1H JU30
H\ 5.90.5.82 (m IN, Jo-an, = 15.3Hz),
m 6H), 2.64-68 (s, SH). 90 (NleOD-d4) 8
m 3H), 8.22 373 (d, IH), 7.76-7.74 (m
0 1H), 7.48 (d, 1H), 7.34 (t, 1;,H),
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92 0 (DMSO-d6) S 10.04 (s,

1H),

8.78 (s,

8.61 (s,

1H),

7.15 (d,

15. 6Hz) ,
(d, 1H),
(m 1 H),

8.50 (d, 501 1H),
((N 7.48 (K,

6.92 (s,

(m 1H, J1~-

15.3 Hz),

m__2H)

1H), 8.72 (s,
7,67 (d, 1H),
N N 1H),
5.96-5.88 (m 1H),
4.15 (d, 2H),
2.68 (s, 1 H.
8.02 (s,
1H), 738 (d,
6.89-6.85 (m
15.3 o 2
4.56 (t, 2H), 4.
3.73-3. 70 (m 2H)

1H),

1H),

5.24-6.18 (m

4.05-3.93 (m 2H),
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5.90-5.63 (m 1H, Jbans
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1H), 9.30 (s, 374 N, ,
1H), 8.67 I N (d, 1H),
7.39 (1, 1H), 7.31 (d,

IH Jlanz = H

4.75- 4,02 (m 2H), 4.50

3.84-3.76

1H),
1H), 7.58.7.56 (m 1H),
7.22-7,16 (m 1H),

N~H NnNl 1H), 6.26-6.18

384.30 (m 2H), 4.19-4.05
, 3.56-3,53 (m 2H), 2.70
125 94 (ODd3) 88.44 (d,
84 (s, 1H), 7.50 (d,

7.27 (d, 1H), 7.16 (d,
5.81 (dt, 1H), 5.52 (di,
2H), 3.85.3.62 H (m
2H), 2.11-2.15 (rn, 4H)
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Fol | owi ng anal ogous procedures and by maki ng

nodi fications to the starting materials the
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134 BIOLOG CAL TV VINS 1. Lea vitro kinase activity
assay The reconbi nant enzynmes (CDK2/CyclinA, FLT3,
JAK2 and JAK2 V617F) were purchased fromlnvitrogen
(Cat # PV3267, 3182, 4210 and 4347 respectively). Al
assays were carded out in 384-well white mcroliter
pl ates using the PKLi ght assay system from Canbrex
(East rutherford, New Jersey). This assay platformis
essentially a luninonetdc assay for the detection of
ATP in the reaction using a |uciferase-coupled
reaction, For CDK2tCyclin A assay, the reaction
m xture consisted of the follow ng conponents in 25
glBOLBELATERWPf er (50 nM Hepes pH 7.5, 10 mM MgCl 2, 5
iyl MhGh 2¢o ieaseddiigga®say mM DTT, 0.1 nmM sodi um
or t hovanadasia) enzybesACtike/glomd, FOB, JORIR )@ BTH wite conpl ex,
O'pg}chgéeﬁfam B@il@é\éﬁ%i # PV3267, 3182, 4210 and 4347 respectively). All assays

were carried out in 384-well white microtiter plates using the PKLight assay system from

Cambrex (East rutherford, New Jersey). This assay platform Is essentially a luminometric

assay for the detection of ATP in the reaction using a luciferase-coupled reaction. For

COK2/Cydlin A assay, the reaction mixture consisted of the following components in 25 pl.

assay buffer (50 mM Hepes pH 7.5, 10 mM MgCl, 5 mM MnClp, § mM BGP, 1 mM DTT,

0.1 mM sodium orthovanadate), 1.4 pgimb of CDK2/Cyclin A complex, 0.5 uM of RbING

substrate (Invitrogen, Cat # PV2939) and 0.5 uM of ATP. The compounds were {ested at

8 concentrations prepared from 4-fold serial dilution starling at 10 yM. The reaclion was

incubated at room temperature for 2 hr. 13 pb of PKLight ATP defection reagent was

added and the reaction was incubated for 10 min, Luminescence signals were defected

on a muliidabel plate reader (Victor® V 1420, Perkin-Elmer). The other kinase assays

were identical except for the following differences in reagents. For FLT3 assays, the

reaction contained 2.0 pg/ml FLT3 enzyme, 5 uM of poly(Glu, Tyr) substrate (Sigma, Cat

# P0275) and.4 uM of ATP. For JAK2 assays, the reaction cordained 0.6 ug/ml. of JAK2

enzyme, 2 M of poly(Glu,Ala,Tyr) substrate (Sigma, Cal # £3899) and 0.2 puM of ATP.

For JAK2 VB17F mulant assays, the reaction contained 8.0 pg/ml of JAK2 mutant

enzyme, 2 UM of poly(Glu,Ala, Tyr) substrate (Sigma, Cat # P3899) and 0.2 uM of ATP.

The analytical software, Prism 4.0 (GraphPad Software Pte Ltd) was used to generate

ICso values from the data. ICx is defined as the concentration of compound required for

50% inhibition of kinase enzyme activity. 1Cs values are shown below in Table 3.

Table 3 - In vitro kinase activity assay ICs data

Compound No. | CDK2 FLT3 | JAK2 | JAK2 VBITF
3 mutant
14 +4+ 4t bt 4
4 b + + NT
13 ot +4+ +4++ NT
14 ++ + + NT
i
17 + H e +4+
20 bt et dobt Exas




substrate (Invitrogen, Cat If PI/2939) and 0.5 pM of
ATP. The conpounds were tested at 8 concentrations
prepared from4-fold serial dilution starting at 10
IN. The reaction was incubated at roomtenperature
for 2 hr. 13 !.. of PKLight ATP detection reagent was
added and the reaction was incubated for 10 m n.

Lum nescence signals were detected on a rrulti-| abel
pl ate reader (Victor2 V 1420, Perkin-El nmer). The

ot her kinase assays were identical except for the
followng differences in reagents. For FLT3 assays,
the reaction contained;2.0 g/n FLT3 enzyne,5 M of
pol y(GI u, Tyr) substrate (Sigma, Cat # P0275) and.4
s Mpof—ATP—Fofr—3dAKZassays—t-he-reacti on contained

0. %zur gl of \ﬂ‘]A 2 #Em\m’é 2"aM of poly(Qd u, Al a, Tyr)
pstrate (Sitfme, Cat| #P3899] afd 0.2 M of ATP.  For
K2 V617F |mittant ‘assaysy, [t héTreaction contained 8.0
@I m . of [JTARZ [mi-ant +enzyme, 2 p. M of

T awm

POy (G Alastyr)—stbstiate—{Soim, Cat # P3899) and
0rg—M-of—AfP——The_analytical _software, Prism4.0
(GlaphPad_$oftwdre Ptk ‘Ttd) Was fsed to generate
| Bo val ues ftom thie ddtal] 1€, is defined as the
cofcent r at | omof| cenppund|required for 50%
i pdal bi t1on|ofKinase enzymmeastivity. 1Csn val ues are
s hgwrbetowtn—Teahl eS8 Fablg—=31- In vitro kinase
ae ;\llf\l a_{,_s_%}pl |('" dat.a (")n'pﬂl]nd No. CDK2 FLT3 JAK2
682 vo17E]l Hitdnt * 1] %] 4N ik 2he 4 o0 14 4+ 4
NT*® 13 +++| +¥¢ H4+#"NT| 4] ++NF+ + NT 17 + ++ +++ +++
202+++ +++] | v+ wt 136 [ 2haF T+ 4+ +++ NT 27 +e+
AGF FFF NT[ 23 FFRrFFromtr NfF—32 _ +#+ 44+ +++ +++

62 i 4 Fyres NT

70 b b R NT

74 4+ +44 44 NT

81 a b F NT

NT= not tested

1Cs0x 1M AAn

TM<ICso<5uM R

‘Cw)s}I.M +

2. Cell lines

The cell lines used in the studies are summarized in Table 4 below:

Table 4: Characteristics of human cell lines used

N . /§ Seeding
Cell lines Tumour origin | Supplier Bars:ecﬁ{:;;re density
{per well)
HCT116 Colon ATCC McCoy's 3,000
medium
T f
Colo205 Colon ATCC | RPMI 1640 5,000




35 +++ +++ +++ NT +++ 44+ ++4+ +++ 3S +++ +++ +++ NT
38 +++ +++ +++ +++ 40 +4+ 44+ +++ +++ 44 ++ -+ + NT
4S +++ +++ +++ NI 5 4++ +++ +++ +++ 61 +++ +++ +++

NT S2 +++ +++ +++ NT 7b +++ +++ +++ NT 74 +-s+ +++
4++- NT S3 4++ +4-r +++ NT NT= not tested | Cso:il pM

+++ 1McI COO~-ESgM +4 | C, >5M + 2. Coll lines The
cell lines used in the studies are summari zed in

Table 4 below. Table 4: Characteristics of hynan
cell lines used Seeding Call |ines Tunmour origin

Suppl i er Basiccul ture nediumdensity (per well)

| -1CT116 Col on ATCC McCoy's 3,000 nedi um Co: 0205
Col on ATCC RPM 1640 5,0 136 | HL60 AM. ATCC RPM
1640_8, 000

HLE0 AML ATCC 1 RPMI 1840 8,000

Mv4-11 AML ATCC |lscove's MEM | 6,000

HEL | Envihroleukemia | ATCC | RPMI 1640 6,000

DU145 Prostate ATCC | RPMI 6140 1,000

U266 Myeloma DSMZ | RPMI 6140 10,000

Karpas B-cell DSMZ | RPMI 1640 10,000
Lymphoma

The bnologucat eﬁ' icacy of ihe mvenhon was demonstrated by the fotlowmg assay.
Human cancer cell lines HL6O {acute myeloid leukemia cell fine), Colo205 (colon
adenocarcinoma cell line), HEL92.1.7 (erythroleukemia cell line), MV4-11 (acute myeloid
leukemia cell line) and DU145 (mefastatic prostate cancer cell line) were obtained from
ATCC. They were cultivated in the media according o the ATCC work instructions.
Colo205 and DU145 celis were seeded in 96-wells plate 5000 cells per cell and 1000 cells
per well respectively. HELS2.1.7 and MV4-11 cells were seeded at 6000 cells per well
while HLE0 cells were seeded at 8000 cells per well in 96 well plate. The plates were
incubated at 37°C, 5% CO,, for 24 h. Cells were lreated with compounds at various
concentrations for 96 h. Cell growth was then monitored using Celifiter96 Aqueous One
Solution Cell Prolifsration Assay from Promega (Madison Wisconsin). Dose response
curves were plotted to determine Glso values for the compounds using XL-fit {ID Business
Solution, Emeryville, CA). Glg, is defined as the concentration of compound required for
50% inhibition of cell growth. The compounds of this invention inhibited cell proliferation
as shown in Table 5 below. The data indicated that the compounds of this invention are
aclive in the inhibition of lumour cell growth,



MW4-11 AML ATCC | scove'sti EM 6, 0000 HEL
Eryl hr ol euke-ni a ATCC RPM 1640 6,000 DU145 Prostate
ATCC RPM 6140 1,000 U266 Ma el oma DSMZ RPM 6140
10,000 Karpas B-cel
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réﬁuired for. 50%1'nhilit7on lof cell oromLh, The
déhpounds ov*thﬁs*?hventﬁﬁh ilnhi Bt ted cdrl
pedliferatieon jas +sho [+n Tabl e+b bel ow+ The data
iAglicateqd unat tne+coﬁgoumns of &hi S[invention are
H H rdalad - lad 1 = £ PR R o . 1
C% 've 1711 l'ij‘SLF i IIIIIHI UT{UTI HI [§19] UM* oal1 ,‘gl U‘A\I h 137
Teﬂ!e S-Cef ] | ti-on_assay-G-50- dat a
Adtnd - 2 o 0 JU "la 6% |7 Mia-11 EX 1145 No. 13
4 -%QI- +++ NT 2 NT bk e NT
40 T4+ e 4t 44 et
44 ++ NT ++ 4 NT
46 o NT e b NT
52 $+4 +44 4+ +d b
&1 b NT +d Fit } NT -
62 s ++ 4 b I\}T
70 ey e 4 ++t NT
74 o NT +++ ++ NT
81 bt NT bt i+t NT

NT = rict tested

Glgg<1uM

1[.LM<G'59§5}LM

G'50>5§LM

an)
4
+



14 + + + ++ NT 17 + + + +. + 2d +++ +++ NT NT NT
22 +++ +++ +++ +++ +++ 25 +++ ++~ NT NT ++ 27 +++
++ +++ +++ ++ 29 +++ +++ +++ +++ NT 32 +++ +++ +++
+++ ++f  3m +++~ +++ +++ +++ +a+ 36 +++ ++ ++ A+ +
38 +++ ++ NT NT NT 34 +++ +++ ++a NT 40 +++~' +++
+++ +++ +++ 44 ++ NT -++-++ N'T 46 +++ NT +++ +++
NT ', 62 +++ +++ +++ +++ +++ C +++ NT +++ +++ NT
62 +++ ++ ++ +++ NT Td - +++ +++ +++ +++ NT 34
++++' NT +++ +++ NT 61 +++ NT +++ +++ NT NT = ri ot
tested G nk1IM +++ 1t KQE 5~<5j M ++ G150>54M + 138
In Vitt? 3tin9, piasti (or :Y:7 fY oy Effect: The
effi cacy of the conpouhlis of the invention can than

be determ ned using it
In vivo antineoplastic {or anti-tumour) effact:

The efficacy of the compounds of the invention can then be determined using /n
vivo animal xenograft studies. The animal xencgraft model is one of the most commonly
usad in vive cancer models.

In these studies Female athymic nude mice (Hadan), 12-14 weeks of age would
be implanted subcutaneously in the flank with 5 x 10° cells of MV4-11 human biphenotypic
B myelomonocytic leukemia cells in Matrigel (BD Biosciences, in 1:1). When the tumour
reaches the size 100 mm’®, the xenograft nude mice would be paired-match into various
treatment groups. The selected kinase inhibifors would be dissolved in appropriate
vehicles and administered to xenograft nude mice intraperitoneally or orally daily for 21
days. The dosing volume will be 0.01mi/g body weight. Tumour volume will be calculated
every second day or twice-a-week of post injection using the formula: Volume (mm?) = (w?
% 1)/2, where w = width and | = length in mm of a MV4-11tumour. Compounds of this
invention that are tested would show significant reduction in tumour volume relative to
controls treated with vehicle only. The result will therefore indicate that compounds of this
invention are efficacious in treating a proliferative disease such as cancer.

The details of specific embodiments described in this invention are not to be
construed as limitations, Various equivalents and modifications may be made without
departing from the essence and scope of this invention, and it is understood that such
equivalent embodiments are part of this invention,



vivo ani mal xenograft studies. The ani mal xenograft
nodel is one of the nost commonly wused in vivo
cancer nodels. In these studies Fenmal e athym ¢ nude
m ce (fiadan), 12-14 weeks of age would be inplanted
subcut aneously in the tank with 5 x 10" cells of

W4. 11 human bi phenotypic 8 nyel ononocytic | eukem a
cells in Matrigel (BD Biosciences, in 1:1). Wen the
tunour reaches the size 100 mm, the xerograft nude
m ce woul d be paired-match into various treatnent
groups, The sel ected kinase inhibitors would be

di ssol ved in appropriate vehicles and adm ni stered
to xenograft nude nicé”intraperitoneally or orally
daily for 21 days. The dosing volunme will be
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cal cul ated every second day or tw ce-a-week of post

| Rj ectiopoksdBaudine formula: Volume (mm) = (w2 x
1)/2, where w=wdth and I = length in nmof a MW4-1
1 tumour. Conpounds of this ‘invention that are
tested woul d shOM/si@nlflcanf reduction in tunour
volume relative to f[ontrolsitreated wth vehicle
only. The resul® wi t heref gre indicate that
conpounds of thisJ inventionijare efficacious in
treating a prolif hati e di sease such as cancer. The
details of specj# N Lx@%ts described in this
invention are not to be “construed as limtations,
Various equi val ents 4ftP Brodi fi cati ons may be nmade

wi thout departing fromthe essence and scope of this
i meention, and it is understood that such equival ent
enbodi nents are pail of this invention. 139 Wat is

cl ai n%da d%i.“ ir%‘gac@g&%e%unﬁ[gtgy ??egffr\c;é]f% Eﬂ){xlp ?onskiing’%fz 'H, L RZN

Ar rern
halogen, alicyl, alkenyl, alkynyl, haloalkyl, haloalkengl, heteroal%yl, cycloalkyl, cycloalkenyl,

heterocycloalky!, heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyi,
arvlalkyl, heteroarylalkyl, arylalkenyl, cycloalkylheteroalky!, heterocycloalkytheteroalkyl,
heteroarylheteroalky!, arylheteroalkyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycloalkyloxy, —aryloxy,
arylalkyloxy, phenoxy, benzyloxy, heteroaryloxy, amino, alkylamino, aminoalkyl,
acylamino, arylamino, sulfonylamino, sulfinylamino, -COOH, -COR?, -COOR’, -CONHR?,
-NHCOR®, -NHCOOR®, -NHCONHR?®, alkoxycarbonyl, alkylaminocarbonyl, sulfonyt,
alkylsulfonyl, alkylsulfinyl, arylsulfonyl, anfsulfinyl, aminosulfonyl, -SR?, RIS{O)RE,
R‘S(O)RS-,  RC(ONRRE-, i?‘SOzN(RS)R‘S», RNRIC(OJR®-, R'NR®)SOR-,
RN(R®)C(OIN(R®)R®- and acyl, each of which may be optionally substituted;

gach R®, R?, and R® is independently selected from the group consisting of H,
alkyl, alkenyl, alkynyl, haloalky!, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and acyl, each of which
may be optionally substituted;

each R® is independently selected from the group consisting of a bond, alkyl,
alkenyl, alkynyl, haloalkyl, hetéroaikyl, oycloalkyl, heterocycloalkyl, aryl, heteroaryl,
oycloalkylalkyl, heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and acyl, each of which
may be optionally substituted;



R and R2 are each independently selected fromthe
group consisting of: H £ hal ogen, alkyl, alkenyl,

al kynyl , hal oal kyl , hal oal kenyl, heteroal kyl,
cycl oal kyl, cycl oal kenyl, heterocycl oal kyl,

het er ocycl oal kenyl, aryl, heteroaryt,

cycl oal kyl al kyl , heterocycl oal kyl al kyl, aryl al kyl,
het er oaryl al kyl, aryl al kenyl, cydoal kyl het er oal kyl ,
het er ocycl oal kyl het eroal kyl, heteroaryi het eroal kyt,
aryl het eroal kyl, hydroxy, hydroxyal kyl, al koxy,

al koxyal kyl, al koxyaryl, al kenyl oxy, al kynytoxy,
cydoal kyi koxy, heterocygl oal kyl oxy, arytoxy,
aryl al kyl axy, phenoxy, benzyl oxy, heteroaryl oxy,

am no, al kyl am no, am noal kyl, acylanino arylanino,

sul fon Ian1n9 sul fi nyl am no, -
oM 4R o RS NG o -

aP%%&y@ﬁFanyl alkylaninocarbonyl sul fonyl ,
al kyl sul fonyl, al kylsul finyl, arylsulfonyl

aryi subsbirmy lndepeacﬁht!? Qe%&!ddﬁr@rﬂ%l group C§E§mg o, %y@ll@ﬁﬂ‘

E?@kw egm%l oD cco %gﬁ% -
zgg c)o%la y acryﬁk% ]he{er F%%la E)aéh %mcp Jop ol :;e;}aa" R5) R6

BstYefut ed; each R3, R4, and R5 is i ndependent |y
selected from the group consisting of H alkyl,
ai keny', andhrkydiptlependad) @didd Y thd Wuesomlink Wlanyi 4y cl oal kyl ,

h@s&t&&aﬁ}ﬁéﬁ&'o%&hm)}m ol substi@lzer opryl,  cycloal kyl al kyl ,
heterocycloalky al kyl', “arylal kyl, heteroarylalkyl and

acyl , whi ch naybe optlonally substi t ut ed:
each dswﬁgmm Yeffendent |y sel ected fromthe group
consi sting of a bond, alkyl, alkenyl, alkynyl,
haloalkylrwﬁe%eroalkyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryt, oycloal kyl al kyl,

het er ogyéd )@i@étﬁgcxéo@d Aﬂéil\d’xz @aﬁt%*e@!o ny g wmzre & ealyl al kyl - and
a%¥ Leleg&j%&htha‘% greup L b iwee ami% atg)ms mﬁnﬁ substi tut ed

1%cted Trom iels; %Tstlng of a
bond Q 8, -N(R7)-, N(R7)CTsaIkyI- -~ and
“C . 21 BRE W}‘Wh igslgrepfiontlyzan prgonillyrefiesfyead deéerP?‘MEm@el ected from
t Fish et 6 a7 Xeong botthitergpliddroupd conaihibgyel Isast are koggaydtgm — al kynyl
haltre adrieirhain, het er oal kyl , cycl oal kyl heterocycloalkyl,
aryl, heteroaryl, cycloalkylalkyl,
het er alkeydos he | al kyl and
acyl Owg%a%h&g#fdﬂwial lc‘)f%’ dR or%{)%ho stutuie? ?y&ogll;y g %’ tituted:

At' and Are are |ndependently selected fromthe group
consi g\mreﬁbR cf R A ﬁch %iﬁ:andently selected from the group consisting of

H, alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, cycloalkylalkyl, heteracycloalkylalkyl, arylalkyl, heteroarylaliyl and acyl, each
of which may be optionally substituted, or

R? and R® may be joined such that when taken together with the carbon atorns to
which they are atfached they form a cycloalkenyl or cycloheteroalkeny! group;

or a pharmaceutically acceplable salt, N-oxide, or prodrug thereof.



hot eroaryt, each of which may be optionally
substituted; L is a group o fornula: - by- XI -
wherein X is attached to Ar' and X 1is attached to
Arz, and wherein X, Xz and Y are selected such that
the group L has between S and 15 atons in the nornal
chain, X1l and XZ are each i ndependently an
optionally substituted heteroal kyl group such that
X and X2 are not both heteroal kyl groups containing
at | east one oxygen atom in the normal chain, Yis a
group of formul a-CRa=CRb or an optionally substituted
cycl oal kyl group, wherein Wand Rb ar € each
i ndependent |y sel ectedisf romthe group consisting of
H, al kyl, al kenyl, al kynyl, hal oal kyl, heteroal kyl,
cycl oal Kyphpoutaet@tiay edip alwkdpls, 22 araried irdheteeroar yl
CYGLQRY bl Kh-.ndhgt er ocycl oal kyl al kyl , aryl al kyl,
heteroaryl al kyl' and acyl, each ~ of whi ch may be
optional ly substituted, or R and Rb may be joined
stch t HAPRAKEFHCHEKRIT B SR t he car bon at ons
to which they are attached they form a cyci oal kenyl
or4. cycotetmimoatddagtydny Gt @ ug)s 108 warepBar-NEeeut i cal | y
acceptable salt, N-oxide, or prodrug thereof. 141 2.
conpo I sel ect ed
ff MQ%m%Q%&%ﬂ&U&y&Qm%&%q¥4wﬂggﬁgk%ﬁ%mgg§_ o
§w9m@“m%'@8npound according to claim!| or 2 wherein
Z is -N(R7} _. 4. A conpound ording to any one of

cIa| Ito 3 mhe@eln Z2is - N . 5. A conpound
a \ngto of cl a Vato4vvnerein Ar' is
ecte from up coﬂ5|st!ng of: .nrverv Vz
v‘h| Sf V4 \\r)N 1 ~ e WG h il I v Vv4 V2
M, \:v(/\:

i ] i

2)\w1 w? & -
T W>\/ ) \J%
; " X
B
w \ w—W N
! VJQﬁ Va1
w;‘wf‘ N\‘M o and ,\N\""

wherein V', V2, V® and V* are each independently selected from the group consisting of N,
and C{R'™);

W is selected from the group consisting of O, S and N(R");



WV W W N~ /yy y-- W}--- W W NI1I-\ W ~-W 1'°
and /vlr,n wherein V', V2, V and V4 are each

i ndependently selected fromthe group consisting of

N, and C(Rw); Wis selected fromthe group
consisting of 0, S and N(Rt0); 142 W and W2 are each
i ndependently select: i fromthe group coiflsisiing
of Nand +*. ~(R "); wherein each R10 is independency
sel ected fromthe group consisting of., H, halogen,

al kyl, al kenyl, al kynyl, hal oal kyl, hal oal kenyl

het er oal kyl, cycl oal kyl, cycl oal kenyl

hat er ocycl oal kyl, heterocycl oal kenyl, aryl,

het eroaryl, cycl oal kyl & cyl, heterocycl oal kyl al kyl
arytal kyl, heteroaryl al kyl, aryl al kenyl,

cy'doad Wyik et iseeakiysbiscedion &s poyehsaad kyiher®Er oal kyl ,

het er oaryl het eroal kyl , aryi heteroal kyl, hydroxy,

g%l\g:éﬁ?u(){agl 5‘)/’3 in eﬁimﬁe Xelecigll flér@ ﬁ{ ng\!éiolmrislt(in )%i/ Iﬁoﬁg%&ﬁyl !
he?gré%@@l%%ﬁkﬁ%@é’%éé%V%o%Vwah¥ ﬁgﬁc§W8§ %' phenoxy,
be 2GR herepvetalar gy dxsoaviaiioaly alobheley sty

anintelyd| Hetgrbarvialk eyplalierd, mpioalkalireietoalinti me@ocysralkyheagalkdm no, sul
I Niele@AminE@oalkyl, CaXNteroal Oy droxy: (REIRyalicyl, - £R6INHRoxyatiy, NHCOR'

MMQ\R alkehWWoxy, %I&QM%,arth&?loa!kyloxr, aryloxly,
4%%% | sul f onyl’,

- |

al nocar bon | fan _al .

P et Ubow sl sy b, rbisk
an°HBSh PRH 1 sufordpgino, spfapipengO0H, GRS B P ONHR'. -
R HCOF NENRCPRES., NHREIRY RSP RBLony, RIN(RBYcabn), RSyl R;

N( RBMBOR RisulfinyR afiulRly), Giy&)iiN, RimnbGionyia res®, aty(bjr®-.each of
whi' i RRY R*O@)NGRIRY, ORBbAYBLIDRIRYGBRY, rRMpeESRD R, R,
R5R“ﬁ‘%(dﬁ!(@{@ az@iség}/ge%zhlo% nla e&lti&%ﬂ?@ué‘sgute N A Conpound

according to any one of clains wherein Ar' is
sel ected,from the group consisting of: .nnnr V Vr
wherein R, RY, R and R® are as defined in claim 1.
6. A compound according to any one of claims 1 o 5 wherein Ar' is selected from

the group consisting of;

wherein V!, V2, V3, V! W, W and W2 are as defined in dlaim 5 and B, R, R®and R® are
as defined in claim 1.



Vrte V='r VaVv2Vv3d W N f, i r \\ jj and W
yy, Ww wherein V1, V. V3, V\ W W and W2 are as
defined in claim5 and R, R R5 and R6 are as
defined in claim1. 743 7. A conpound according to
any one of claims I to 5 wherein Ar' is selected from
the group consisting of: (R10) n(R1) (R10) M (R1)
and }~---~~{RA0)y wherein Rl is as defined in claim
5, k is an Integer selected fromthe group consisting
of 0, 1, 2, 3, and 4; n is an integer selected from
the group consisting of 0, 1, 2, and 3; and q is an
i nteger selected fromthe group consisting of 0, 1,
and 2. 8, A conpound aecording to any one of dains 1
to 7 wherein Ar is selected from the group
consisting of: , 144 Rlo RipJ ~~} ~yryl "Y~-.. L

f L}r " A compound according to any one of claims 1 fo 6 wherein Ar' is selecied from
the group consisting of:

(RY) ARY) R _
N CONAE \/ﬁf’%
l ‘ ’ S\/S

7 ’ V% ko
M e
/
s /2’{'1, RY) . o /Z‘a, .
)\/(R“’) \/\\7)%, )\AR o

N g\/o N

ol e i

wherein R is as defined in claim 5,

k is an integer selected from the group consisting of 0, 1,2, 3, and 4;
nis an integer selected from the group consisting of 0, 1, 2 and 3; and
q is an infeger selected from the group consisting of 0, 1, and 2.

8. A compound according to any one of claims 1 to 7 wherein Ar' is selected from

the group consisting of: ;



and O wherein RL is as defined in claim5. g. A
conpound according to any one'of clains Ito 8 wherein
Arz is selected from the group consisting of: VB \
V~\ V Va"v V5 ~ve, wherein Va, Vs, V and Va are
each i ndependently selected fromthe group consisting
of N, and C(Rli); 145 wherein each R' is

i ndependently selected fromthe group consisting of:
H, hal ogen, alkyl, |ken~d, alkynyl, hal oal kyl,

hal oal kentd, hel eroal kyl, cycl oal kyl, cycl oal kenyl,
het erocycl oaUryl, heterocycl oal kenyl, aryl,

het eroaryi, cycl oal kyl al kyl, heterocycl oal kyl al kyl
aryl al kyl , heteroaryldﬁkyl aryl al kenyl ,

cycl oal kyl het er oal kyl , heterocyC|oaIkylheteroalkyl

het er oar yl het er oai kyl , ®ryi heferoal kyl, hydroxy,

hydr oxyal kyl , %Ikoxy, a koxyalkyl ai%gxyaryl

het er oc Ioalkyloxy, xy, aryl alkyl oxy, phenoxy,
benzyl o hgt er oar yl am,no, ¥l ami no,
ani noal ky acyl am no,_Ar yl am n§-sul f onyl ami ne,

sul finyl 0, -COR , -COORS, -CONHR3, -
NHCOR , NHCOOR , - NHCONf , al koxycar bonyl ,
alkylaninogirbonyl, squonyI al kyl_sul f onyl

I .

al kyl sul fi , arylsul fonyl, aryl sul fnyl,
am nosus yl, -SR, - O 2R6-,
R C(O MR5\R6-, R SEN(H5)R6-, R|N(R3) C(O) Ré-,

R N(R5)SQ?Rb-, R N(R5 O N(R5) and acyl, each of
whi ch may{ be optio 'y substitutgﬂmrlo. A conpound
accordi ngito any one™of clains 1 tO' 9 wherein Are is
sel ect ed %ron1 the group consisting of: 11 ti, vuv
T1(Ru) and wherein R' is as deflned inclaim9; Zo

is an integer selected from t heY group consi sting of
0, 1, 2, Batff@d <;j

wherein R' is as defined in claim 5.

9. A compound according to any one of claims 1 to 8 wherein A is selected from

the group consisting of:

wherein V&, V&, V7 and V® are each independently selected from the group consising of N,

and C(R™);



pis an integer selected fromthe group consisting of
0O, 1, 2, and 3. it. A conpound accordi ng any one of
claims 1 to 10 wherein Are is a group selected from
the group consisting of: 146 | I "Nva® J nn.® W R
and wherein each R' is as defined in claim9. 12. A
conpound according to any one of the precedi ng dai ns
wherein the conpound is of the formula: h(Ro) X1 ~-Y
x2 R-1 N/ N~"RLN R'~NvVJfR")O HX atR 0)
X Xz XZ RZRZG6\-jl~R Ht ~ NH2147 Xs :roR

Rz R H X 010) 0" and

145

wherein each R" is independently selected from the group consisting of: H, helogen,
alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, heleroalkyl, cycloalkyl, cycloalkeny,
heterocycloalky!, heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl, heteracycloaliylaliyl,
arylalkyl, heteroarylalkyl, arylalkenyl, cycloatkylheteroalkyl, heterocycloalkylheteroalkyl,
heteroarylheteroalkyl, aryiheteroaliyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycloalkyloxy, aryloxy,
arylalkyloxy, phenoxy, benzyloxy, helercaryloxy, amino, alkylamino, aminoalkyl,
acylamino, arylamino, sulfonylamino, sulfinylamino, -COOH, -COR?, -COOR?, -CONHR’, -
NHCOR®, -NHCOOR®, -NHCONHR®, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkylsulfonyl, alkyisulfiny, arylsulfonyl, arylsulfinyl, aminosulionyl, -SR?, R'S(O)R%-,
R'S(ORRS-, R'COINRUR®, R'SONRIRE:,  RINRICOR®,  RNRSOR’-,
R*NRACION(R®)R®- and acyl, each of which may be optionally substituted.

10. A compound according to any one of claims 1 fo 9 wherein Al is selected from
the group consisting of:

| b

nAAn
/ \
-~——=~-=-(R”)c and i
0
/?%‘ \ :771\ NX (R1 1);)

wherein R"" is as defined in daim 9;
0 is an integer selected from the group consisting of 0, 1, 2, 3, and 4; and
p is an integer selected from the group consisting of 0, 1, 2, and 3.

11, A compound according any one of claims 1 to 10 wherein Al is a group selected
from the group consisting of:



L R2, 1~ , NH(R1)o wherein R, R, R, R', Ic X,
X, Y, gand o are as defined above, or a
pharmaceutically acceptable salt thereof. 13. A
conmpound according to any one of clainms 1 to 12
wherein one of X or Xz is a heteroal kyl group
containing at |east one oxygen atomin the nornal
chain. 14. A conmpound according to claim 13 wherein
X is a heteroal kyl group containing at |[|east one
oxygen atomin the normal chain. 15. A conpound
according to claim 14 wherein X is selected fromthe
group consisting of: (a) -QOCi salkyl-, (b)
-GsalkylO, and (c) “C, sal kyl OC, al kyi. 148 16, A
conmpound according to claim14 or 15 wherein X is
sel ectedifromthe group consisting of: (a)
P OCH21™'(c) CH20 (i"-ngOCHZ-, and

SKRQEFr . 17, A~conpound geggording to claim 14

| s- OCHz ¢H2 18. ,A cofrpound according to
' € i s sel ected
r:0f - H aR-K(Reb) -, (b)

- N(R8b) C, - sal kyl
wherein each R" is as defined in claim 8.
12. A compound according to any one of the preceding claims wherein the

compound is of the formula:

WRY)

\\\ X, Q(R"{/kr XL.\““‘K
X




(c) -C, .5al ky4N(Reb)-; (d)

-C, .sal ky4N(R ") C, 4al kyl -, (a) -N(R)C(O-, (f)
“N(R-) (O C, .sal kyl-, (g) -GC .sal kyl NNRBb)C(O), (h)
-C,.sal kyINNR C(O C, salkyl-, (i) -C(ONRa')-, O

-C, .sal kyl C(O N(Rsb), (k) -C(ONRO'")C, -5al kyl -, and
(1} -C .5alkyiC(ONe)G, alkyl wherein Rs' is
selected fromthe group consisting of: H, hal ogen,
al kyl, al kenyl, al kynyl, hal oal kyl, hal oal kenyl,
het er oal kyl , cycl oal kyl, cycl oal kenyl ,

het erocycl oal kyl, heterocycl oal kenyl, aryl,

het eroeryl, cycl oakytal kyl, heterocycl oal kyl al kyl,
aryl al kyl, heteroaryl'dl kyl, aryl al kenyl,
cydoal kyi het eroal kyl , heterccycl oal kyl het er oal kyl ,
roal kyl, aryl hetergal kyl, hydroxy,
yl, allkoxyaryl,

al koxy, alk
al kyhyl oxy, kykoxy,
Xy, aryl ox aryl el kiyl oxy, phenoxy,
het er aryloxy no, al kyl’ar nl no,

am no, sul if onyl am no,
, - = HR'
k‘o H J 1
dul fignyy R

HKY
al kal sul fi nyl, arylsulfonyl arylsulflnyt

am nosul fonyl, SR, %é§L~ 149 R S(O2R R
5 ~yRN(R5) C(O R

G O N(R6) R6- ,(RRLS

R N(R ) SO2R6-, )C(O N(R5) R6 and acyl, each of
whi ch nay be opti y substijtuted. 19, A conpound
according”to any one of mains ;4 to 18 wherein Xz is

sel ect ed frogk the group conS|st|ng of ; (a)
- GL. 5al kyl N( -C, . 5a|kyIN(ROb)C|saIkyt- and
(c) G .b5al kyl ( N(R6 ).,

Tz

wherein R, R2, RO R", k, X', X% Y, q and o are as defined above.
or a pharmaceutically acceptable salt thereof.

13. A compound according to any one of claims 1 to 12 wherein one of X' or X is a
heteroalky! group containing at least one 6xygen atom in the normal chain.

4. A compound according to claim 13 wherein X' is a heteroalkyl group contaiqing at

least one oxygen atomn in the normal chain.

15. A compound accordi::xg to claim 14 wherein X' is selected from the group
consisting of:

{a) -0C.salkyl-,

(b) -Cr5atkylO-, and

{c) -Ci5alkylOC .salkyl.



wherein Reb is as defined in claim18. 20 A conpound
according to any one of clains 14 to 19 wherein X2 is
selected from the group consisting of: (a)
-CH2N(R8b) -, (b) -CH2N(R6b) CH2-, (c)

- CH2CH2CON( Reb) -, and (d) -CH2CON(Reb), wherein Rab
is as defined in claim18, 21. A conpound accordi ng
to claim13 Wierein X is a heteroal kyl group
containing at |east one oxygen atomin the normal
chain. 22. A conpound according to claim21 wherein
Xl is selected fromthe group consisting of: (a)

- N( R60) - (b) - N( Rea) % 6al kyl - (c)

- Cl1. 5al kyI N( Ree) - ( 3 C, . bal kyI N(Rea) C, . 5ai kyl -

_( & 5 glﬁ( qlq?r;q%gqqquéiy@ gtr)n 14 olr\l‘(ﬁr??efre!n)x% Qec%d froml ﬂ@{qlroup ( g)

- Ghsifgloky| N( RBa) C( O) Cl. aal kyl - (1) ~-C(ONRB) (I)
@)sal.l@w{z@(z()) N(R'") (k) -C(O N( RB' ) Cl. 5al kyl -, and
18P (b, C ~al ky! C(" J)N(Rh) C; . Sal kyl -, wherein ReU is
cb(ect from the group consisting of.. H hal ogen,

enyl al kynyl , hal oal kyl , haloalkenyl,
& er o&f‘ﬁQW'a“%ycl oal kyl, cycl oal kenyl
h@ﬁ er o€{€hBekkyl , heterocycl oal kenyl, aryl,
het er oaryl , cycloalkylaikyl, het er ocyel oal kyl al kyl ,
any | al A‘&Srhpound according to claim 14 wherein X' is~OCH,CHy~.

18. A compound according to any one of claims 14 to 17 wherein ¥ is selected from
the group consisting of:
(@) NR®)-,

(b) N(R®)C, salkyl-,

{c) CysalkyIN(R®);

(d) -C1.salkyIN(R®)C, salkyl-,

{e) NR™)C(O)-,

) NR®)C{O)Cy.salkyl-,

(9) -CusalkyiN(R™)C{O)-,

(h) -C1.5alkyiN{R®)C(0)C1.5alkyl-,
@B “COINR®)-,

) Cr.salkylC(ONR®)-,

() -C{ON(R™)Cy.5alkyl-, and

) »Cl.saik¥IC(O)N(R°b)C,.salkyiw,

wherein R® is selected from the group consisting of: H, halogen, alkyl, alkenyl,
alkynyl, haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl,
heteroarylalkyl,  arylalkenyl,  cycloalkylheteroalkyl, hete;Qcycloalkylheteroalky!.
heteroarylheteroalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl, ' alkoxy, alloxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycloalkyloxy, aryloxy,
arylalkyloxy, phenoxy, benzyloxy, heteroaryloxy, amino, alkylamino, aminoaliyl,
acylamino, arylamine, sulfonylamino, sulfinylamine, -COOH, -COR?, -COOR?, -CONHR?, -
NHCOR®, -NHCOOR®, -NHCONHR®, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkylsulfonyl, alkylsulfinyl, arylsulfonyl, aryisulfinyl, aminosulfonyl, SR, R'S(O)R™,



het eroaryl al kyl, aryl al kenyl, cyctoal kyl het er oal kyl ,
het er ocycl oal kyl het eroal kyl , het eroaryl het eroal kyl ,
aryl heteroal kyl, hydroxy, hydroxyal kyl, al koxy,

al koxyal kyl, al koxyaryl, al kenyl oxy, al kynyl oxy,
cycl oal kyl koxy, heterocycl oal kyl oxy, aryl oxy,
aryl al kyl oxy, phenoxy, benzyl oxy, heteroaryl oxy,

am no, al kyl am no, am noal kyl, acyl am no, aryi am no,
sul fonyl am no, sul finylamno, -COCH, -COR, -COOR,
-CONHR' , - NHCOR , -NHCOOR , -NHCONHR ,

al koxycar bonyi, al kyl am nocar bonyl, sul fonyl,

al kyl sul fonyl, al kyl sul finyl, arylsulfonyi,
aryl suf onyl, am nosul tnyl, SR, R S(ORS-,

RS(O) 2R5-, R'C(O) N(R ) R6- R4802N( R5) R5-,

ReNORB) CEODRER"-, RRISRNRSE2 RRNFICEE™ NFRETEPE aN( R5) R6-
ARARFGIIN R B he plachoRhie e Yptibely optti@nal |y
substltuted 23. A conpound according to claim 21 or

X 1s 2, omONSi sting
ot " ( prgnd RO e ASTYRE
- R RePEEY €, . sal kyl -, and (c) C(O)N(RB')C sal kyl -
mﬂprekmyﬂMMW§aaS defined in claim?22. 24. A conpound
apeor di,pgyNn@aaw-ede of claim2l to 23 wherein X is

ect %the group consisting of: (a)
“Eon @‘*’kﬁ"%m (b) -“CON(R ) G-, and  (c)

- N( Rh) COCH2 rein Rsa is as deflned in claim22.
25, Aﬂ%%%ﬁbdﬁﬁ”@%%ﬂ?ﬂﬂ%g to any one of clains 21 to
24 wherein X2 is selected from the group consisting
0ba  ( @)compGlay Saldkgid any one of BEjms @} to Fahefelp KT seleclgREP™ ( ¢)

- fre grovpbokidtlinG%e, - sal kyl. 151 26, A conpound according
t% clang%@ wherein X2 is selected fromthe group

()  ~CHNR®)CH,-,

)  —CH,CH,CON(R®), and

(d)  ~CH,CON(R™)-,

wherein R® is as defined in claim 18.

21. A compound according to claim 13 wherein X is a heleroalkyl group containing

af least one oxygen aiom in the normal chain.

22, A compound according to claim 21 wherein X' is selected from the group
consisting of:
(@) NR®)-,

) -NR®)Crealkyl,

{c) CraalkylN(RE)-;

@) -CrealkyNR®)Crsalkyl,

{e) NR™)C(0)-,

M -N(R*)C(0)C1.salkyl-,

(@) ~C.5alkyIN(R*)C{O)-,

() -CrealkyNR®)C(O)Cysalkyl,
@ -C(ON(R™)-,

) -C5alkylC(OIN(R®)-,

() -C{ON(R®)C, salkyl-, and



consisting of: (a) -OCH2CH2-, (b) -OCHz- (c) -CH2O,
(d) -CH2CCHr, and (a) -CH2CH2OCH2-. 27. A conpound
according to any one of clainms 1 to 12 wherein
neither of X or X2 is a heteroal kyl group

contai ning at | east one oxygen atomin the nornal
chain, 28 A conpound according to claim27 wherein X
is selected fromthe group consisting of: (a)
-N(Raa)-, (b) -N(Rea)C(C, . sal kyl - (c) -G

al kyl N(Rea) (d) -C, .sal kyl N(Rea) C sai kyl -, (a)
-N(Rsa)C(0)-, (f) -N(RBa)C(O) CL.5al kyl-, (9)

-C, . Sal kyIN(R O C(O) - (h)

-C . 5al ky4N(Rea) C(O) C,"®sal kyl -, 0) -C(O) N(R50), 0)
-Cr.5al kyl C(0) N(Rsa) -, (k) -d(O) N( Rea) C, . Sal kyl -

aftl { | Fakgs@INERYEGH®) N( R5a) C, . sal kyl -, wherein Rea i s
selected fromthe group consisting of. H, hal ogen,

al kyl , wharbikeny Leiected Bkl coldidih@R kikMibgen, D MRlkenyl
h%tkﬁ\% %ll)éﬁ( | halo Qér@ll Q@elro%lw cyolga}f(gt cg&{aiEeﬁﬁ%Ftemcyctoal yl,

%%‘e""‘”’%?@{ 'Iy' e\ ?F*%S%‘i‘l“f‘ Yc'éﬁ %‘ “ﬁ%‘t"%‘%@& 8“5?‘?& al kyl ,
ar”ii?f%iw'ﬁ'y anfrstrdr o&rhakdtelpaky. arhgipragrokauipreroalky
cWW@a‘hd@;ﬂblhbt athaadaky | hydhet Eﬂdmgmll @mdxkyduhm ek oal kyl ,
hekefgarykkiied,e analogy | oooaiyydy) ehe@gadalgsly, dA0Er oxXy,
h)éﬁ)lﬁ!@%)béalpflﬁbﬂxy, t@rtzmxyhete@rdﬁgxxﬂu(yalik amnné‘l WM@W yl,
ala};(ErRXo ?3 sho %fo?)é Xo, su?f(rﬁlbmn 9&6@1 g k%é%” -CONHR?, -
gOR COOR CONIXI%3 alkoxycarbonyl alkylaminocarbonyl, sulfonyi,

alkylsulfonyl, alkylsulfinyl, arylsulfonyl, arylsulfinyl, aminosulfonyl, SR®, RS(O)R%,

RS(ORR%,  R'COINRIR®., R'SONRIRS-, RNRICOR:-  RNR)SORE,

RINR°ICIOMN(R)R®- and acy!, each of which may be optionally substituted.

23. A compound according to claim 21 or 22 wherein X' is selected from the group
consisting of:

(@) -Crsalkyl N(R™)C1.satkyl-,

o) N(R®)C(0)C1.salkyl-, and

(c) C{OIN(R™IC, salkyl-,

wherein R® is as defined in claim 22.

24, A compound according fo any one of claim 21 to 23 wherein X'is selected from
the group consisting of: I

(@) ~CHN(R™)CH;-,

b} ~CON{R®)CH,-, and

(¢} -NR®)COCH,,

wherein R® is as defined in claim 22.

25. A compound according to any one of claims 21 to 24 wherein X is selected from
the group consisting of:

(a) <0C;.salkyl-,

b} -Cy.5alkylO-, and

(c) -Cy5alkylOC,salkyl.



aryl al kyl oxy, phenoxy, benzyl oxy, heteroaryl oxy,

am no, al kylam no, am noa! kyl, acylam no, arylam no,
sut f onyl am no, sul finylam no, -COCH, -COR, -DOOR ,
-CONHR , - NHCOR , -NHCOOR , -NHCONHR ,

al koxycar bonyl , al kyl am nocar bonyl, sulfonyl, 152
ai kyl sul fonyl, al kyl suifinyi, arylsulfonyl,
aryl suidryl, amnoslfonyl, SR, R'S(OR5 R4S(0)2Rs-,
RAC(O) N(R5) Rs-, RAS2N(R5) R6-, RN(R5) C( O R6-,
RN(R5) SO2R-, R4AN(R5) C(O) N(Rb) Rs- and acyl, each of
whi ch maybe optionally substituted. ' 29 A conpound
according to claim 28 wherein X1 is selected fromthe
group consisting of (&) -C, sal kyl N(Ro")C, . 6a!kyl -
(b) -N(R6a)COC, .5allryl-, and (b)

-CON(RB' ) C, -, al kyl - wherein RO8 is as defined in

Ch@i M 28rpoR acc&duﬁ;ocmgw AflaGe 2 il 'se@gedtfgm HYodne of
clco%rrsg 28 or 29 wherein X' is selected from the
group conS|st| ng of: (a) -NHC(O CHzZ-, (b)

ekPEH2- , and (c) --CH2N(Rsa)CH wher ei n
R@é i sV&s defined in claim28. 31. A corrpound

agrordcng. to any one of clainms 28 to 30 wherein X2 is
sabect_@gizoémqm the group consisting of: (a) -N(Rt)-

(%} %% sal kyl -, (c) -Cl.5ai kyl NCRBb) ; (d)
5a| vl h8b) C, . sal kyl - (e) -N(RBa)C(O) - (f)

-N(Rs O) Csal kyl -, -C | kyl N( R6b @)
27(. A) cg:n(\pound accaordung fo any one o(fc a)fms 1to 128 V\%ereu}/ netihe(r of X! o)r )%(!S )

a heteroalkyl group containing at least one oxygen atom in the normal chain.

28 A compound according to claim 27 wherein X' is selected from the group
consisting of:
(a) -N(R®)-,

(b) NR®)C, salkyl-,

(c) -Cy.salkyIN(R®)-;

{d) -C1.5alkyIN(R®)Cy salkyl-,

(e) -NR®)C(O}-,

{f) -N(R™)C(C)C.salkyl-,

{9) -Cy.alkyINR™)C(O)-,

() -C1.5alkyINRPC(0)Cy.satkyl-,
@ C{ONR®)-,

) CusalkyICONR™),

Q) «C(O)N(R“)C, salkyl-, and

) -C1.5alkylC(OIN(R®)C1.satkyl,

wherein R® is selected from the group consisting of; H, halogen, alkyl, alkenyl,
alkynyl, haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkeny!, aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl,
heteroarylalkyl,  arylalkenyl, cycloalkylheteroalkyl, heterocycloalkylheteroalkyl,
heteroarylhetercalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloatkytkoxy, heterocycloalky!oxy aryloxy,
arylalkyioxy phenoxy, benzyloxy, hetercaryloxy, amino, alkyiammo aminoalkyl,
acylamino, arylamino, sulfonylamino, sulfinylamine, -COOH, -COR?, -COOR®, -CONHR?, -
NHCOR®, -NHCOOR?, -NHCONHR®, atkoxycarbonyl, alkylaminocarbonyl, sulfonyl,



(h) -Gsal kyl N(R8b)C(O C, .salkyl-, (i) .C(O N(Reb)

(j) -C .5alkyl C(ON(Rsb)-, (k) C(O N(Reb)C, .salkyl.,

(i) -C, aal kyl (O N(Reb) C, sal kyl -, 153 wherein RO Is

sel ected fromthe group consisting of: 1-1, hal ogen,

al kyl, al kenyl, al kynyi, hal oal kyl, hal oal kenyl

het er oal kyl , cydoal kyl, cycl oal kenyl ,

het er ocyci oal kyl , heterocycl oal kerryl, aryl,

het eroaryl, cycl oal kyl al kyl, hat erocydoal kyl al kyl ,

aryl al kyl, heteroaryl al kyl, aryl ai kenyl,

cycl oai kyl het eroal kyi, heferocycl oal kyl het er oal kyl ,

hat er oaryl het eroal kyl , aryl heteroal kyl, hydroxy,

hydr oxyal kyl , al koxy, @ koxyal kyl, al koxyaryl,

al kenyl oxy, al kynyl oxy, cycloalkyikoxy,

hmn eggwk@ﬁ yy%@gg%n aarywns@%sgmmsm E&kwa@%’ phenoxy,
mN@ %gggRF%T %%Fﬁ%Q S %gny am no,

sf’r N >ﬁ§¢|> hesd awl mwhtahwbeop ionafpepiuled. . CONHR , -

NHCOR' , -NHCOOR , -NHCONHR , al koxycarbonyl,

albkyl amdom;samﬁsdamytb clairﬁl&'wﬁe@ﬂ)("is,selec@d deykns grbup onyl |

ak&g% Lfinyl, arylsul fonyl, arylsulfinyl,

am, nos |fo&% 0 %R R’ S(O)RS R'S(O ZR -,
V%O) N( TS g OZN (R5) Rs-, RN(R5)C(O R,
( R5)'6H5e%alv- N R ) C( 0) N( R5) Rs- and acyl, each of
witii) ch ﬁ@ymﬁéﬁwwtlonally substituted. 32, A conpound
according to claim 31 wherein XZ is selected fromthe

O WAl R%GANGRInSdid BEh20f © (a) -C . sal kyl N(R8b)-; (b)
- C, . sal kyl N(RBb) C15al k) d-, and (c) -C, aalkyICON(R&}
whereipn R8b is defi ned . Acor npound
actor dt BFFYEE" PW@TGBW’@SZZWE @gfmgﬁs‘e'l LR ect gd
fﬁ@ﬁ@@ﬁ@“@ﬁ@hp consisting of; (a) --CHZN(R8)-, (b)
- GHZN( REBPICHZ- |
(b)  -NHC(O)CH,CH,-, and
©)  ~CHNR¥)CH,-,

wherein R is as defined in claim 26.

31. A compound according to any one of claims 28 to 30 wherein X* is selected from
" the group consisting of:

(@) NR®)-,

{b) NR™)C.salkyl-,

©) -y salkyiN{R®)-;

{d) -Cr.5alkyIN(REIC .salkyl-,

(e) -NR™)C(O)-,

N NR®YC(0)C1.salkyl-,

)] -Cy.5alkyIN(R™)C(O)-,

h) CrsalkyN{R®)C(0)C1.salkyl-,

0} -CONR™)-,

{l C.alkylC{OIN(R™)-,

(k) -C{ON(R™)Cysalkyl,

{i -C1salkyl C(OIN(R™)C4.salkyl-,



(c) -CHzZCH2CON( Reb) - (d) -CHZCON(ROb) wherein Rs" is
as defined in claim31. 34, A conpound according to
any one of the preceding clains selected fromthe
group consisting of: 154 N NRa \RA6 R~ Rub N
~rd Rai NN |~ ~R")> R | PI~ H(R'~. I( NN Rz\
N\Rae R Re Ne R NNW f~ (R)o R HN\ (R')o H
s ~s N '" RReR R NN R NNT(Ruyc R- N-H "1
(R')o k(R0 k(Ro) R~ NN Rat R2 \Rae ~N R, N-H
\' (R))o R~N-N\ |I"~(R")c 155 R10

153

wherein R™ is selected from the group consisting of: H, halogen, alkyl, alkenyl,
alkynyl, haloalkyl, haloalkeny!, heleroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl, heterocycloatkylalkyl, arylaliof,
heteroaryfalkyl, arylalkenyl,  cycloalkylheteroalkyl, heterocycloalkylheteroalkyl,
heteroarylheteroalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycloalkyloxy,  aryloxy,
arylalkyloxy, phenoxy, benzyloxy, heteroaryloxy, amino, akylamino, aminoalkyl,
acylamino, arylamino, sulfonylamino, suffinylamino, -COOH, -COR?, -COOR?, -CONHR?, -
NHCOR®, -NHCOOR?, -NHCONHR?, alkoxycarbonyl, - alkylaminocarbonyl, - sulfonyl,
alkylsulfonyl, - alkylsulfinyl, arylsulfonyl, arylslfiny, aminosuffonyl, SR, R‘S(O)R%-,
R'S(ORR™ RI'CONRIRE,  R'SONRIRE., RIN(RICIORS.,  RNRHSORE-,
RINRIC(OIN(R®)R®- and acyl, each of which may be optionally substituted.

3z A compound according to claim 31 wherein X2 is selected from the group
consisting of:

(@) -CraalkyNR™)-

{b) ~CrsalkyINR™)C, salkyl-, and

(©) <Crsalkyl CON(R®™).,

wherein R® is as defined in claim 34,

33. A compound according to claim 31 or 32 wherein X% is selected from the group
consisting of;

(a) ~CHN(R®™)-,

(b) ~CHNR®)CH,-,

(c) ~CHCH,CON(R™).,

(@) ~CHCON(R™)-,

whereiri R® is as defined in claim 31,

34. A compound according to any one of the praceding claims selected from the
group consisting of:



/., tv-,Ray NR Rz Rey NR. (RR)OR ) O xtR~H1
0O Rz N RIN wherein R, R, RIO R11 k, Y, q and o
are as defined above, or a pharmaceutically
acceptable salt thereof. 35. A compound according to
any one of clains 1 to 34 wherein RL Is H 36, A
conpound according to any one of clairnsl to 35
wherein R is selected from the group consisting of
H and al kyl. 37. A conpound according to any one of
claims 1 to 36 wherein R is H 38. A conpound
according to any one of clains 5 to 37 wherein R10 is
selected from the group consi sting of H, hal ogen,
am no, al kyl, hal oal kylP; hal oal kenyl,
het er ocycl oal kyl, aryl, cycl oal kytal kyl,
het efdcycl gal k | kyl', eyl al kyl, oaryl al kyl ,
ﬁe?é%tg? yl, cyc‘ﬁgﬁty het er oal kyl ,
het efjoar yl het er oal k¥l , arjyt het er oal kyl , Yhydr oxy,
kyl, al koxy, an koxyal kyl , geach of which
maybe optionally sulgstituted. 156 39. conpound '
g to any/onee@f cl ai whesein R10 is
e group Jcon [ f H hydroxyl,
roet hoxy, f 1 upro, ) met hyl ,
pestt y ™y Ehy | W¥%et hoxy, each
of which may be optionally substituted. 5 40. A
conmpound according to any one of clainms g to 37

wher gi n eaoh. Bs_ i ndependent sefeeted fromthe
grdﬁp<§5¢2?sting oﬁ>H,‘§V het er oal kyl ,




hat er ocycl oal kyi, heterocycl oal kyl het er oal kyl ,
het er oaryl het eroal kyl, and aryl sul fonyl oxy, each of
whi ch nay be optionally substituted. 6 41. A conpound
according to any one of clainms 9 to 40 wherein each
R' is independently selected fromthe group
consistingof: 0O J.~0owON 1i !'OVVn~-/hiO
~N, [ 157 0 - N 42. A conpound according to any one
of clains 22, 23, 24 28,29 or 30 wherein Roa is
sel ected fromthe group consisting of H nethyl,
ethyl, propyl, butyl, pentyl and hexyl. 43. A
conpound to any one of clalns 18, 19, 20, 31, 32, 33,
and 34 wherein Rob is "sel ected fromthe group
consi sting of H alkyl, cycloal kyt, acyl,

d

ﬁyégoa kyl ; , Jarylal kyl

cording to claim
mthe gro consi sting

of H. thyl, cycl opropyl |, 2-pyridjnyl-nmethyl,
cycl opt opyt - , 2, 2-di hyi - propyl ,
t /LS oacetyt, /COCH2N NNywr phot | no-
car bpxyl™) 45, npoun any one of

cl ai 1jto 44 wherein Y ||s selectied Hhrom the group

AN N\ 46 ARED &0, any one of
t he precedﬁhg Ims wherein Y #s i 47. A conpound
according to any one of clainms Ito 45 wherein Y is
48. A conpound accorayng to any one of clains 1 to 44

wherein Y is a¥ycl op yI
N l/\\Y
H >
o}
RZ
J L
/
R! N/ N \ \/\\(RH)O

whereln R', R, R R", &, Y, g and o are as defined above,
or a pharmaceutically acceptable salt thereof.
35. A compound according to any one of claims 1 to 34 wherein R' is H.

36. A compound éccording {o any one of claims1 to 35 wherein R?is selected from
the group consisting of H and alkyl.

37. A compound according to any one of claims 1 to 36 wherein R*is H.

38. A compound according to any one of claims 5 to 37 wherein R"is selected from
the group consisting of H, halogen, amino, alkyl, haloalkyl, haloalkenyl, heterocycloalkyl,
aryl, cycloalkylalkyl, heterocyc!oalkylalkyl’, arylalkyl, heteroarylalkyl, cycloalkylheteroalkyl,
heterocycloalkylheteroalkyl, heteroarylheteroalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl,
alkoxy, and alkoxyalkyl, each of which may be optionally substituted.



group. 49. A conpound according to any one of clains
1 to 48 wherein the optional substituent is selected
fromthe group consisting of: hal ogen, =0, =S, CN,
-NO2, CF3, - OCF3, alkyl, alkynyl, alkynyl,
hal oal kyl , hal oal kenyl, hal oal kynyl, heteroal kyl,
cycl oal kyt, cycl oal kenyl, heterocycl oal kyl,

het er ocycl oal kenyl , aryl, heteroaryl, hydroxy,

hydr oxyal kyl , al koxy, al koxyal kyl, al koxyaryl,

al koxyhet eroaryl, al kynyl oxy, al kynyl oxy,
cycl oal kyl oxy, cycl oal kenyl oxy, heterocycl oal kyl oxy,
het er ocycl oal kenyl oxy, aryl oxy, hetoroaryl oxy,
aryl al kyl , heteroaryl askyl , aryl al kyl oxy, am no,

al kyl am no, acyl am no, am noal kyl, aryl am no,

sul fonyl, al kyl sul fonyl, arylsulfonyl, am nosulfonyl,

ang noaj l%h‘:!)ound %M@M aly Kb of claim whe?e@gaé selea@(ﬂ’@ OR5, -SH,

%R ec; Olé:v c%%vﬁ% oq H qn!?d%{aﬁ mého;gu UOrQ %‘[@O WQI DIo ﬁ%ﬁyt %1; 9 t 8 I(E||Nal m
5 Rik Phey afpg e "\“‘re“NiMl opop ?f“'h'?i mayRP “N“"F&“ “‘H‘“ie%g HI V\o0 o
\NN ~/ 1i NM\

40, A compound according to any one of claims 9 fo 37 wherein each R' is
indepandently selected from the group consising of H, alkoxy, heteroalkyl,
heteracycloalkyl, heterocycloalkylheteroalkyl, heteroarytheleroalkyl, and aryisulfonyloxy,
each of which may be opfionally substituted.

41, A compound according o any one of claims 9 to 40 wherein each R" is
independently selected from the group consisting of:

%\/\O %O\



\O \N~~ V0 JN NN N~HCN~HvI NN NH r~l 0,1
NIN" O HH NHO NN'N "HHHO 0 NH
0"'~i NNv~ NoO ~vl HNHI160 r fd~y N

\ "NNVJHH M NNO
157
(\N/ ’ (\0
H
N\) }QN\/\?/ /’“TN\)
[¢]

42, A compound according to any one of claims 22, 23, 24 28,29 or 30 wherein R®
is selected from the group consisting of H, methyl, ethyl, propyl, butyl, pentyl and hexyl.

43, A compound to any one of claims 18, 19, 20, 31, 32, 33, and 34 wherein R® is
selected from the group consisting of H, alkyl, cycioalky!, acyl, oycloatkylalkyl, COR?,
arylalky! and heteroarylalkyl

44, A compound according to claim 43 wherein R is selected from the group
consisting of H, methyl, cyclopropyimethyl, 2-pyridinyl-methyl, cyclopropyl, 2-methyl-
_propyl, 2,2-dimethyl-propyl, tifluoroacetyl, -COCH;NHCH(CH;),, and  N-morpholino-
carboxyl.

485, A compound according to any one of claims 1 to 44 wherein Y is selected from
the group consisting of:
P o

46 A compound according to any one of the preceding claims wherein Y is
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47. A compound according to any one of claims 1 to 46 wherein Y is

g K

48, A compound according to any one of claims 1 to 44 wherein Y is a cyclopropyl

group.
49. A compound according to any one of claims 1 fo 48 wherein the optional

substituent is selected from the group consisting of: halogen, =0, =8, -CN, -NO,, -CF3, -
OCF,, alky, alkenyl, alkynyl, haloalkyl, haloalkenyl, haloalkyny!, heteroalkyl, cycloalkyl,
cycloalkenyl, heterocycioalkyl, heterocycloalkenyl, aryl, heteroaryl, hydroxy, hydroxyalkyl,
alkoxy, alkoxyalky!, alkoxyaryl, alkoxyheteroaryl, alkenyloxy, alkynyloxy, cycloalkyloxy,
cycloatkenyloxy, heteracycloalkyloxy, heterocycloalkenyloxy, aryloxy, heteroaryloxy,
arylalkyl, heteroarylalkyl, arylalkyloxy, -amino, alkylamino, acylamino, aminoalkyl,
arylamino, sulfonyl, alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalky,
-COOH, -COR®, «C(O)OR?, -8H, -SR%, -OR%nd acyl.

50. A compound according to claim 1 selected from the group consisting of:

OMe o/\H ‘ 0 ‘
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NNCNNH N~N'"6:i HN XN H or a pharmaceutically
acceptable salt or prodrug thereof. 51. A

phar maceuti cal conposition including a conmpound
according to any one of <clains f to 50 and a
pharmaceutically acceptabl e diluent, excipient or
carrier. 52. A nmethod of inhibiting one or nore
protein kinase(s) including exposing the one or nore
protei n kinase(s) and/or co-factor(s) thereof to an
ef fective anmount of a conpound according to any one
of clainms I to 50. 53.,A nethod according to claim52
wherein the one or nore protein kinase(s) is a

coi n- depen nt protein k|nase
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54. A nethod according to claimb53 wherein the

cycl i ndependent kinase is a Goup | CMCG ki nase. 55.
A nmet hod according to claimb54 wherein the G oup
CMCG ki nase is selected fromthe group consisting of
CDC2Hs, CDK2, CDK3, CDK4, CDK5, CDK6, CDK9,

PCTAI REI , PCTAI RE2, PCTAI RE3, CAKt MD15, DnR2, DnRc,
Ddcdc2, DdPRK, LmmCRK1l, PfC2R, EhC2R, Cf Cdc2R,
cdc2+, CDC28, PH085, KIN28, FpCdc2, MsCdc2B, and
GsC2R or a functional equivalent thereof. 56. A

nmet hod according to claimb54 or 55 wherein the G oup
I CMCG kinase is CDK2 or a functional equivalent

t hereof. 57. A nethodiaccording to claim52 wherein
the one or nore protein kinase(s) is a protein
tyrosin§ nase 58. A net hod cording to claim57
wher eing proteln tyrosine [ k ase is a Goup VI
pr ot yr si ne ki nase. FﬁEthOd accordi ng
to cld m 58 wher |n t he Foteln tyrosine
klna MES ;eLee from isting of
1YK2! ¢LA* JAK2} and HOP r a ctlo equi val ent
t her ebf }" 60, A net hod accoNdeg to claim58 or 59

wher ei n %Peh:}oup VIl protein rosine kinase is
g

JAK2 o flincti onal equi val ent hereof 61. A nethod

accor tolcl ai m 60 wher he JAK2 includes a V
to F nytati phivate” position B Aet hod

accor diing e cl ai m 57 wher eiy protein tyrosine

Ki nase iis (5 oup XV proleln osi ne kinase. 63. A

nethodNa@cordlng to claimég W?e ein the Goup XV
protein tyrosine kinase is selected fromthe group
con3|st|ﬁéL$f PDGFR-b, P R—@jetﬁFlR, c-kit, Flk2,
FLT1/\ FLT2} FLT3 and FLT4 a functional equival ent
t her ?% A net hod acco «‘ng B\CIa|n163 or 63

wher IV pr ot exn gsine ~ kinase is
FLTSI nct | eqU|v:|9pt er eo
I

34 @m 5 e
O
Ny s& Oy /[{j
lN //1\& ér 0

l

ﬁg I
? N\ ?/ N\
Y ﬁi I B ﬁi
N/J\ﬁ g’u\crrs | N//tﬁ NHy




65. A nmethod according to claim64 wherein the FLT3
i ncludes an internal tandem duplication. 66. A

nmet hod according to claim®65 wherein the interna
tandem duplication is a duplication of am no acids
VDFREYEYDH at position 592-601. 67. A nethod
according to any one of clains 52 to 66 wherein
exposi ng the one or nore protein kinase(s) to the
conmpound i ncl udes admi ni stering the conpound to a
mammal contai ning the one or nore protein kinase(s).
66. A nethod according to claim52 wherein the one or
nore protein kinase(s) include at |east two kineses
sel ected fromthe group, consisting of CDK2, FLT3 and
JAK2 or functional equivalents thereof. 169 69. A

nmet hod according to claim®68 wherein the one or nore
protein Kinase(s) include al hree of CDK2, FLT3
and J or Yunctional equiwafents thereof. 70. Use

of a fipoupd. accordi ng t ny o o claims 1 to 50

to in \blt ong re praqteinjki e(s). 71. A use
accor i T}k%?go wherfeith dﬁfigy more protein
klnase(é S a cyclin-dep prot ern ki nase. 72.
A use acc rdlng to claim71 wherein the

cyclin- oup I CMCG ki nase.

73. ’2 Wherein the Goup |
CMCG 8o thengroup consisting of
CDC2 6, CDK9, PCTAI REl,
PCTAI[RI} 2 ' e, Ddcdc2,

Dd PRKN , c2R, cdc2+ CDC28,
PHO85, 8 FpCch I\/tstcZBH and OsC2R or a
functlonal QU|vaIent thereof . A use according to

clal 3 wher ei n t CMCG ki nase is
o Z ctional equi ent hereof, 75. A use
accord| to q5a|n170 wherej n the gne or nore protein
ki nas (s Yerotein tyyéfﬁ ﬁ/ﬁﬁ“N
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76. A use according to claim75 wherein the protein
tyrosine kinase Is a Goup VI| protein tyrosine

ki nase. 77. A use according to claim76 wherein the
Group VIl protein tyrosine kinase is selected from
the group consisting of TYK2, JAK1, JAK2 and HOP or a
functional equivalent thereof. 78. A use according
to claim76 or 77 wherein the Goup VIl protein
tyrosine kinase is JAK2 or a functional equival ent
thereof. 79. A use according to claim78 wherein the
JAK2 includes a Vto F nutation at position 617. 170
80. A use according to claim'15 wherein the protein
tyrosine kinase is a @oup XIV protein tyrosine

ki nase. 81. A use according to claim80 wherein the
G oup xuy rotein tyrosine kinase_is selected from

t he groyp tonsisting of PDGFR-b PDGFR-a, CSFIR

c- ki t F|k2 FLT1, FLT2, FL 8nd“FLT4 or a
f unctifonal ('eqt val ent t her eo 82. M use according to
cl ai g et he G oup Xl pro ein tyrosine

sed LT3 a functiopa -@ val ent thereof.
83. A use according to clai mré’&m rein the FLT3
i ncl udes an i nter nal tandem duBI ication. 84. A use
ccor di nﬁ h im83 wherein the internal tandem
dUpT e ! a‘ic@tatﬁesa'@[)“fﬂd'i‘*’-‘t"ﬁte?fon of ami no acids
VDFREYEYDH at position 592-601. 85. A use according
t%- cl AimrmaQuivdh@m@ikitan hilBingod @m@dlnd BEERg Rr=Aidé & Ki nase(s)
© | daek ud 6o aﬁdaphérr@@eﬁ(kall}é@@pt%feﬁ]@eﬁ%n sghegi.ed fromthe group
consi sting of CDK2 FLT3 and JDAKZ or functional

ui val 86. A use according to claim85
\el\%g ﬂm&ﬁoﬂ%m&ﬁmg B ° HEF WOSHEPEEY Aogng e g‘j’ °Fncl ude al l

t%h r‘“&’& PEIEn (kpRets) apdlom $-Tagiagh) Shawed o effagive Biaom aof
éEfEPP"{?é?CéWU‘StO@ﬂh@?@fd@mS‘l&'ﬁp A net hod of treating or
preventing a condition in a mammal in which

isBhi DA bt acding © B8 S whdIB 1R o PHR p‘?late 'ka%@e?s%@ and/ or
antd@;g‘egdg,{ggm@nkggggr eof prevents, Inh E

anel i orates

54. A method according to claim §3 wherein the cydlin-dependent kinase is a Group
| CMCG kinase.

55, A method according to claim 54 wherein the Group | CMCG kinase is selected
from the group consisting of CDC2Hs, CDK2, CDK3, CDK4, CDK5, CDK6, GDKS,
PCTAIRE1, PCTAIRE2, PCTAIRE3, CAK/MO15, Dm2, Dm2c, Ddedc2, DAPRK,
LmmCRK1, PIC2R, ERC2R, CfCdc2R, cdec2+, CDC28, PHOB5, KINZS, FpCdc2,
MsCdc2B, and OsC2R or a functional equivalent thereof.

56, A method according to claim 54 or 55 wherein the Group ' CMCG kinase is
CDK2 or a functional equivalent thereof.

57. A method according to claim 52 wherein the one or more protein kinase(s) is a
protein tyrosine kinase

58, A method according to claim 57 wherein the protein tyrosine kinase is a Group
Vi protein tyrosine kinase,



a pathol ogy or a synptonol ogy of the condition, the
nmet hod i ncluding admnistration of a therapeutically
ef fective anmount of a compound according to any one
of claims 1 to 50. 88. A nethod according to claim 87
wherein the one or nore protein klnase(s) is a

coi n-dependent protein kinase. 89. A nethod according
to claim84 wherein the cyclin-dependept kinase is a
Goup | CMCG kinase. il 90, A nmethod according to
claim85 wherein the Goup I CMCG ki nase is sel ected
fromthe group consisting of CDC2Hs, CDK2, CDK3,

CDK4, CD 5, CDK6, CDK9, PCTAIREl, PCTAlI RE2,

PCTAI RE3, CAKMO S, DnRs DnRc, Ddcdc2, DdIPRK

LrmCRK1, PfC2R, EhC2R, Cl Cdc2R, cdc2+, CDC2B, PH(85,
K1IN28, FpCdc2, MsCdc2B, and OsC2R or a functiona

ecwl val s@% Jcta%&% mﬁ%hmAmy&L m@ggﬁg@ikm% ko clai m
S?“ﬁ{ﬁ%%mona‘?“’”%&“"s‘” ‘“ﬁl"feﬁ{Kg léﬁ%r Ty ‘L"‘K‘ r“’r”é’% Frod
a@@ﬁ?ﬁiﬁﬁ”to any one of clains 88 to 91 wherein the
condition is selected fromthe group consisting of
preest at esteamcding tolc@il 501089 astionBGoEl brgmanbsine Neopl asm

Ofkmeﬁérgﬁﬁioramtohageﬂ%@nttﬁe\'émur of colon, endonet r! al
hyperpIaS|a osteosarcona squanous cel |l carcinom,

nan- ng cancer, nelanoma, |iver cel
P o1 oMo g GRIP wit b UERAUPS PLREFEEE:* yel of ¢
I@ﬁ%@ﬁﬁa cervical carcinoma, Fibroid tunour,
adenocar ci norna of the colon, Tcell Ieukenia, glioma

gle2.0bl @sdiHai®Reorddl b ML AL MGHe bioERyrosind MrARMAMERp OVar i an
CaNGREn ybHskBRoSI s, astrocytona, bl adder neopl asns,
nusculoskeletal neopl asns and Al zhei ner's D sease.

. A nmethod according to claim87 wherein the one or
m‘ﬁ'e BE aﬁc"ﬁ‘f‘%%\%a@(ﬁ%?””F‘%‘h%ﬁmu‘iff’\b‘f"@i”ﬁ“’f”vlk‘6a§? he ki nase.
9 4¢lected frpmtty guParets NG’ ARFFRO FEPRRIANTI R, whler@i TH he
p FOR.&L ] atdfiTd gianetidndiaveisent ihgeod Group VI protein
tyrosine kinase. 95. A nmethod according to claim94
Whaer ei /{]m&}la@acgdﬂ B adh b3 Jpgﬂﬁﬁé:ﬂhetéfdﬁ@ﬁv &eirhl S € i s
S kg&g&ﬁuiéﬁﬁ%mﬁgm Qup consi sting o? TY&Z, JAK1

unc i onal

65. A method according to claim 64 wherein the FLT3 includes an internal tandem
duplication.

66. A methed according o claim 65 wherein the infernal tandem duplication is a
duplication of amino acids VDFREYEYDH at position 592-601.

67. A method according to any one of claims 52 to 66 wherein exposing the one or
more profein kinase(s) to the compound includes administering the compound to a
mammal containing the one or more protein kinase(s).

68, A method according to daim 52 wherein the one or more prolein kinase(s)
include at least two kinases selected from the group consisting of COK2, FLT3 and JAK2

or functional equivalents thereof.



equi val ent thereof. 96. A nmethod according to claim
95 wherein the G oup VII protein tyrosine kinase is
JAK2. 97. A nethod according to claim96 wherein the
JAK2 includes a Vto F nutation at position 617. 98.
A nmet hod according to any one of clains 93 to 97
wherein the condition is selected fromthe group
consi sting of Myeloproliferative disorders (chronic
idiopathic 172 nyeiofibrosis, poiycythen a vera,
essential thronmbncythernia, chronic rnyetoiid

| eukemi a), nyeloid netapl asia, chronic

nmyel ononocytic | eukem a, acute |ynphocytic |eukem a,
acute erythrobtastlc | eukem a, Hodgkin's di sease,

t3-cell |ynphons, acut’® T-cell |eukenmia, breast
a6 ci norm ovari an cancer, colon carcinoma, prostate
cer’ ™HET AR 0 a8 Mokl castrinere syt Kiswass,  kebi ds,

d"ﬁ‘@“@ alttreg of CPIQALTS afidaiPH2 arfuecliondl SqpieNts Byyeot NT OMDOSI S,
cardi ac hypertrophy, pul nonary hypertension, and
I @b.i Nalse deganedd a&&cﬁ?@ to ar@ e ofAiapH?‘{ t@@% i oge.[‘ odr Img]rg to claim
G oup

93rMheL&ln the protein tyrosine
X'V pr ote| n tyrosine kinase. 100. A mst hod accordi ng

to claim99 wherein the Goup XV protein tyrosine
ki’has e §s&accagdsy Bekiado firesimint e ognoupcibansk@td g Of
PDCFRechdenPD@FRee, CSFIR, ckit, FIlk2, FLT1, FLT2,
FLT3 and FLT4 or a functional equival ent thereof.
164. A ReLhe 00 wherein the
GepeiiXlV pr ggt tggérﬁﬁ?% %eg’ thr?ecycﬁ d?Fe”qé”}kmF? SRS or  a
functional equivalent thereof. 102. A nethod
according to claim 101 wherein the FITS Includes an
i At er dbe 2pcarrigdndaimdlipiericed Gramt CMEG Buasohs Biedebagh accor di ng
t &e gluaomsisthO@ Couzey &iky chiecokd) b, fb@ke écﬁ?@ demehypl i cation
i scm;tREzdkmgg%a%&%amqﬁn%amép Bac QFF at
PERLA, CRs: + D28 Ki2s M @% SC R ofiag 0 any one
funcgoha%qigglfn 9. L0 vvher &ih f hé %gsnﬂ‘ldf)? 3R i3s

the group consisting of acute nyeloid

| ﬁ“kem‘@’a‘?"g’ﬂd“’%&%‘“ Rt b es IR EmiFomes.

em a
t:onape%guwaien {
ﬂU’Eoc % it 'uveni | e
75. A use according to daim 70 wherein the one or more protein kinase(s) is a

protein tyrosine kinase

76. A use according to claim 75 wherein the protein tyrosine kinase is a Group Vil
protein tyrosine kinase.

77. A use according to claim 76 wherein the Group VI protein tyrosine kinase is

selected from the group .consisting of TYK?, JAK1, JAK2 and HOP or a functlonal
equivalent thereof,

78. A use according to claim 76 or 77 wherein the Group Vil protein tyrosine kinase
is JAK2 or a functional equivalent thereof,

79. A use according to claim 78 wherein the JAK2 includes a V to F mulation at
position 617,



nyel ononocytic | eukem a, acute LB-cell |eukem a,

chronic nyeloid | eukem a, acute T-cell |eukem a,

nmyel oproliferative disorders, and chronic

nyel ononocytic | eukem a. 105. A nethod according to

cl ai m 87 wherein the one or nore protein kinase(s)

i nclude at | east two kinases selected fromthe group

consi sting of CDK2, FLT3 and JAK2 or functiona

equi val ents thereof. 106. A nethod according to claim
105 wherein the one or nore protein kinase(s)

include all three of CDK2, FLT3 and JAK2 or

functional equivalents thereof. 173 107, Use of a

conmpound according to,agny one of clains Ito 50 in the
preparation of a nedicanment for treating a condition
in an animal in which inhibition of one or nore
protein klnaseé )_can prevent, inhibit or anmeliorate

t ﬁ% palt KOIEHR DL HEBIE BPGYseT kneshis 2 CREAHN t i on.

108¢n thosiisi@asaccor di ng to cl ai m 107 wherein the one or
nmore protein kinase(s) is a cyclin-dependent protein

Kignasen usd rindo HSE s AHEDT FH dAlp %19 pr&Lxr@ﬁ}/rSQng-P@ése\ﬁlh erein the
¥e§tﬁ£ﬂrog%gr&g%o gas&ng opQD%gR !) %’D&R -&, Ry g&{ V\Hm F@% Ki nase.

A Srern the G oup |

k?ﬁﬁ@§4T%m@@W%%W@H“FF8n1 the group consisting of
CDC2Hs, CDK2, CDK3, CDK4, CDK5, CDK6, C&K9, PCTAI REl,
P&TAI RERg acfe@ighb BRES 81 vBAKd IMDakdpy XI1DDpein tssBekinaddakc dc 2,

Del b a fubchoigidgifblent 2R,  ENC2R, Cf Cdc2R, cdc2+, CDC28,
PHCB5, KINQB FpCch MsCdc2B, and OsC2R or a

f ctlonal |V | ent se accordi ng
thncI 41 i 1 C%TC?Z\)W?F‘E’?S%L{SH”@’“‘%% %‘d'ﬁe’“%’ PG ki nase

i Lrlieghpen or a functlonal equi val ent thereof. 112. A
use according to any one of clains 108 to 111 wherein
tbie conab tdcdimg itcScleins & @6kie dle fnle@dNEhdIR di@PisGONS sti ng

Ofiupilo4tiEhSt i acl-ADERNEYDH Q}né&% bhast oma, malignant
neoplasn1of br east, |gnant tunour of col on,

endonet r ost eosar conm anmous cel
B0 Ak o kR 505 B o115 PE5R LB T Anom

| PRk KEaps seespeioRdipagroun Fratsing HaFRK ﬁéﬁpﬁndaw &t
pirrtonabeqgivalerpiieiedi d | eukeni a, cervical carcinoma
fibroid tunour,

86. A use according to claim 85 wherein the one or more protein kinase(s) include all
three of COKZ, FLT3 and JAKZ or functional equivalents thereof,

87. A method of treating or preventing a condition in a mammat in which inhibition of
one or more protein kinase(s) and/or co-factor(s) thereof prevents, inhibits or ameliorates
a pathology or a symptomology of the condition, the method including administration of a
therapeuically effective amount of a compound according to any one of claims 1 to 50.

88. A method according to claim 87 wherein the one or more protein kinase(s) is a
cyclin-dependent protein kinase,

89. A method according to claim 84 wherein the cyclin-dependept kinase is a Group
| CMCG kinase.



adenocar ci noma of the colon, Tcell |eukem a, gliom
gl i obl astoma, ol igodendroglioma, |ynphona, ovarian
cancer, restenosis, astrocytomm, bl adder neopl asms,
nmuscul oskel el al neopl asns and Al zhei mer' s Di sease.
113. A use according to claim 107 wherein the protein
kinase is a protein tyrosine kinase. 114. A use
according to claim 113 wherein the protein tyrosine
Idnase is a Goup VIl protein tyrosine kinase. 174
115. A use according to claim 114 wherein the G oup
VI1 protein tyrosine kinase is selected fromthe
group consisting of TyK2, JAKi, JAK2 and HOP or a
functional equivalent’ hereof. 116. A use according
to claim115 mhereln the C}oup VIl protein tyrosine
%(p as eA n!‘neﬁxod accordmg d g&l\égalﬁ;; na&%ﬁ?ﬁ’%nlggsgusgg%cﬁ} h\?;\ﬁgf -1
i AR i‘.}%l @‘QUP éO"é'Sﬁ'ﬁgo"f EDAE 4PF% ADMEL COKh GEKS (8% 6917, 118. A
USETARE T OTCHAIREG, F@“@ﬁyCEWEO@fﬂwléthimﬁw,ﬁuwm17 wher ei n
t henapan ditdR OECERS CicS@R eitoe derfcesy midds ekigrsp Ecaeonsi st i ng
of\/\sdmgla%@zll?lorfa%@&nétgqgwa@hﬁxggogerS (chronic idiopathic
myel otibrosis, polycythem a vera, essentia
t br. ombogybhRRRg o Gl 89 G0 W¥eh Bl Gl eUlE@MiAls NYel oi d

n@ﬁ@gsg§&§m€ﬁp&ﬁqk&ﬁnyelonnnocytlc | eukem a, acute
| ynphocytic | eukem a, acute erythroblastlc | eukem a,

Hodgki n' s di sease, B-cell nphoma, acute T-cel
| %kerﬁ rapthod g5p0mliagsp gy gpecq Feympees f°o€\} ahereigrireceadii@rs  col on
c tfegédniomathe ppw shraitiies ofamasiae canwelr@mdasma malignant
myseiod yrophsd Sibigrant SO eI Sndork@d Abdisia, CBGRET] Ve heart
f ahdndlisCel brSGRE Mndmal tc@ AR Metanoms MeleRCarchdRer t r Ophy,

P MLI:[}T\Q&%@M&Q )6&%&%33 Wﬁ,&n&ﬂmm@% dcenruc%lt clig\;r:m%{rﬁﬁ go?o%qy &l at i on.

N the protein

S BETRER] g 1! ““@aowa fogfesioss HF@F"H“’%"Wosu ne
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94, A method according to claim 93 wherein the protein tyrosine kinase is a Group
Vil protein tyrosine kinase.

95, A method according to claim 94 wherein the Group VI protein tyrosine kinase is
selected from the group consisting of TYK2, JAK1, JAK2 and HOP or a functional
equivalent thereof.

96. A method according to claim 85 wherein the Group Vi protein tyrosine kinase is
JAK2.

97. A method according to claim 96 wherein the JAKZ includes a V to F mutation at
position 617.

98, A method according to any one of claims 93 fo 97 wherein the condition is
selected from the group consisting of Myeloproliferalive disorders (chronic idiopathic



121. A use according to claim 120 wherein the G oup
XI'V protein tyrosine kinase is FLT3 or a functional
equi val ent thereof. 122. A use according to claim 121
wherein the FLT3 includes an internal tandem
duplication. 123. A use according to claim 122
wherein the internal tandemduplication is a
dupl i cation of ami no aci ds VDFREYEYDH at position
592.601. 175 124. A use according to any one of
clainms 119 to 123 wherein the condition is selected
fromthe group consisting of acute nyeloid | eukem a,
acute pronmyel ocytic |eukem a, acute |ynphocytic

| eukem a, nyel odyspl astzi ¢ syndrones, | eukocytosis,
juvenile nyel ononocytic | eukem a, acute Bcel

I %&ems@ potﬁttteeytee é;@éftf Rloflook Jta&emo@: (Héuﬁeméa coi |
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i respsl) dascinorgt ofagem sencerwelok icmareieess peediseatoerd mblsroma, t he gr oup
C onysidglasitgsy@fomdsDERids, Edhgbdivearsah BiNE2iscdmia, fhidisatid, onal
eqihtﬁtéé@)lp&tﬂzEI% phiRRE B rensth? hd refhaliBne@E OF di Ng to claim
125 mhereln the one or nore protein kinase(s) include
aII FLT3 and JAK2 or functiona
gplvaéﬁﬂP “FW@?%S@“%f%ﬁm“B§@W6Wm%e@ﬁﬁﬁﬁﬂﬁﬂpaccord|ng

Naproipin bypsine fesec| ains | to 50 in the preparation of a

nedlcanent for the treatnment or prevention of a
Ki1om|s ek ediad R t@&%ﬁr@@ﬁhereﬂ-@@smu&)(iwﬁﬁem Qr@rkt%sgag to claim
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Latiye di sorde g se’ accofr to claim
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??@e dlsorder i's selected
front the group consisting of nyeloproliferative
di'&lor dereio] asterdiontt daint 160 vopeit the Goupyelreitivsiesingss

p i Ay ytatediina equigdied ter@s Sent 1 al  t hr onbocyt hem a, chronic
nyel oid | eukem a), nyeloid netaplasia, chronic
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ven | ononocy
3 Tocytlc Ieukenta acute Iynphocytlc | eukem a,
acute erythrobl astic | eukem a, acute B-cell |eukem a,

| 89K oy Ty ascoraipd g 2 hegkindhe dntsrsal taglem evglcation iyfphona,
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104. A method according to any one of claims 99 to 103 wherein the condition is

selected from the group consisting of acule myeloid leukemia, acute promyelocytic

leukernia, acute lymphocylic leukemia, myelodysplastic syndromes, feukocylosis, juvenile

myelomonocytic leukemia, acute B-cell leukemia, chronic myeloid leukemia, acute T-cell

leukemia, myeloproliferative disorders, and chronic myelomonocytic leukemia.

108, A method according to claim 87 wherein the one or more protein kinase(s)
include at least two kinases selecled from the group consisting of CDK2, FLT3 and JAK2
or functional equivalents thereof,

106. A method according to claim 105 wherein the one or more protein kinase(s)
include all three of CDIK2, FLT3 and JAK2 or functional equivalents thereof,



prostate cancer, nelanoma, nyel odyspl astic syndrones,
kel oi ds, retinoblastoma, rmalignant neopl asm of
breast, malignant turnout of colon, endonetria
hyper pl asi a, osteosarcoitia, squanous cel
carci noma, non-small cell lung cancer, nelanoma
liver cell carcinoma, malignant neopl asm of
pancreas, nyeloid | eukem a, cervical carcinons,
fibroid tunmour, adenocarci nona of the colon, gliom
gl i obl astoma, oligodendroglionma, |ynphona, ovarian
cancer, restenosis, astroctdoma, bl adder neopl asns,
and rnuscul oskel etal neoplasns. 130. A Use according
to claim 128 where the proliferative disorder is a
nmyel oproliferative disorder. 06 131. A use according
in claim130 wherein the sloErqléfer%Ei&% di sor der
i @7-5eIUéec?iaé‘Eﬂ“P°Uﬁff96??id‘t‘9d%a%°PE&E%‘”}§6 SRS Sl i
potdigaptt fdkeding 2 pestitan in enseieaht Whgh inHeGHBOE JAHEIRa and
i dha@RRptahipevent @l of anfatoais it .patbB@. or Aymaselogycd dredi ng t o
Cladim 128wherein the proliferative disorder is
cancer. 133. A use according to claim 132 wherein
the cancer is a solid tupour. 134 A | cording to
o8 LR BPRT (R EBIT e CUmE S s ur
peyeig-dsptndetpotei kinasget ast asi zed from an organ or tissue
sel ected fromthe group consisting of breast, ovary,
C@JoON Ay @SR iEdainLsiMEre thel citMdeda@pr@kinag lisiar®roup UNg,
Ibwﬁﬁm%gancreas, cervix, brain, neural tissue,
| ynphatic tissue, blood vessel, bladder and nuscle.
135. A use according to cIa|n1132‘mherp'Qf%pe cancer
i $10a HeratcBtngdcrinl09uberiodp Croup SRICCANRECEER 6 di ng t o
c Inarow oBHtng Wi 6PEHR CRMAEDKeFRt SPSFRKE COOETEURE s
s etRERER BCTAIRBNTAKIMOES, Oi20lndc, OGnsi WeRKNgnmORK1 e Re myel oi d
| erts@ Bcakor, &ML EDCEY, EHOWSKINB Yehide2, MeHtem Bid@sC2a0Ut e
'%ﬁﬁﬂ&&%&k&m&&#ke”ia’ nyel odyspl asti ¢ syndrone,
| eukocytosis, Juvenile nyel ononocytic | eukeni a.
agyt e Bse a&ﬁrhi*g td (ﬁmm a6 wh&&f R Urdop Ioyied arad is|(]3.m(em' a,
agtlgad hlad e 8, chronic - nyel omonocyti c
| eukem a,” nyel ol d et apl asi a,. chronic nyel ononocytic
| eukem a, acute erythroblastic Ieukeni%ymhpdgkin's
dit @eadeuse gprFing locasy pie 1ol ST AWl 11 34erenA™ € Actor di ng to
C beteicter) @ 7thanbrenp edonyistinh & Ikdstpie secer. Piagbletpmeli WP HLr is a
C adoplis@ viars:ast) malignad tusiaur ¢ dlon, endometrial hyperplasia, osteosarcoma,

squamous cell carcinoma, non-small cell lung cancer, melanoma, liver cell carcinoma,

malignéni neoplasm of pancreas, myeloid leukemia, cervical carcinoma, fibroid tumour,
adenocarcinoma of the colon, T-cell leukemia, glioma, glioblastoma, oligodendroglioma,
lymphoma, ovarian cancer, restenosis, astrocytoma, bladder neoplasms, musculoskeletal
neoplasms and Alzheimer’s Disease.

113. A use according to claim 107 wherein the protein kinase is a protein tyrosine

kinase.

114, A use according to claim 113 wherein the protein tyrosine kinase is a Group VI

protdin tyrosine kinase.



138. A use according to claim 137 wherein the

cardi ovascul ar disorder is selected fromthe group
consi sting of congestive heart failure, ischem a,

t hronbosi s, cardiac hypertrophy and restenosis. 139
A use according to claim 137 wherein the

ki nase-rel ated di sorder is a neurodegenerative

di sorder. 140. A use according to claim 139 wherein

t he neurodegenerative disorder is Alzheiner's

di sease. 177 :41. A nethod of treating or preventing
a ki naso-rel ated di 5order including adm nistration
of a therapeutically effective amount of a conpound
according to any one & clains 1 to 50 to a patient
in need thereof, 142. A nmethod according to claim 141
whed ei fuk BRordkly RasR- aehadiekt cbusorpebern tyosne &inase is

Q!zc ol ﬁc!'n@ﬂ;\é tap @Uns?’s% defvkddBa, MdTBlned oAf Bt ng to

erein the proliferative disorder is
fromthe group consisting of wherein the
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, Jjuvenile mnmyel ononocytic
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Iynphocytic | eukem a, acute erythroblastic | eukem a,
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120. A use according to claim 119 wherein the Group XIV protein tyrosine kinase is

selected from the group consisting of PDGFR-b, PDGFR-a, CSF1R, ckit, FIk2, FLT1,
FLT2, FLT3 and FLT4 or a functional equivalent thereof.

ePu:vg%n i&ere

121. A use according io claim 120 wherein the Group XIV protein tyrosine kinase is
FLT3 or a functional equivalent thereof.

122. A use according to claim 121 wherein the FLT3 includes an interna! tandem

duplication.

123, A use according to claim 122 wherein the internal tandem dupiication is &
duplication of amino acids VOFREYEYDH at position 592-601.



144. A nethod according to clajm 142 where the
proliferative disorder is a nyeloprotiferatlve

di sorder. 145. A nmethod according to claim 144
wherein the nyeloproliferative disorder is selected
fromthe group consisting of polycythem a vera,
essential thronbocythem a, and idiopathic
nmyel of i brosis. 146. A nethod according to claim 142
wherein the proliferative disorder is cancer. 147. A
met hod according to claim 146 wherein the cancer is a
solid tunour. 148. A nethod according to claim 147
wherein the solid tunour is a tunour present in or
met ast asi zed froman Btgan or tissue selected from
the group consisting of breast, 178 ovary, colon,
pRbst Ave acerigoney eiewrrpaitrorie o 18%ihpiein heyppgrition B ver

paieed easte Grep \thnxstingdf atu, mygk@UE@mia, dcits sun@gloddy mphat i ¢
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ke PSR e P T RBTR SP BT R ancer 100

™ancer is
selected fromthe group consisting of acute nyel oid
| 18k efrisa peoaippl b d2im 10D Meeln de yre bronotke ereidrdimisels) indelert e

| 2y RRNAE Wrade € sele@dd KEMhA groud W@ ki Vo5 (KA SLTE @ndSiykedd: ONe,

uﬁﬁﬁg@ékgég§maiuvenile nmyel ononocylic |eukem a,
acute B-cell leukem a, chronic myeloid | eukem a,

acuto T-cell |eukem a, chronic nyelonnno%ytic

| &k efvisa acogre o g7H 1 Fies)s e ar & Mo APHINEse PP B monocyt i ¢
| b hiReOAFRC2, FIET@ el éAK2 aafunetional esbiYalaatieeot| eukeni a, Hodgkin's

di sease, and B-cell [ynphoma. 151 A nethod according
t1@7. Cl e Ba LhdouMARE g bR KdaR@BEs0lilepbReioRlbrsOr der s a

'@%@%ﬁ&){@%‘é%ﬁ%t @ér@gxﬁoqgfrakin%e?gated é?so{«ﬁ?.t hod according to

erein the cardi ovascul ar di sorder is
selected fromthe group consi sting of caongestive

By (A s B0 19 SRR Horot HE GHYBBERE, SRAF di Ac
offedtitedeoyday and restenosis. 153. A nethod accordi ng
to claim141 wherein the kinase-related disorder is a
Nedir Ofl &g 8ddRding lo i@ 128 inFe@IindR hrolifeafad disoler FBEAQTG0ACCOr di NQ
Fﬁ% d?olu@knmtsawé %f %A@l@;frc%&rgwet Es%rdé?sefé{m%g %Q{%ﬂ!@ %?Johbyags, di sorder
Ip%!ycyﬁélm% hvgr.a,neessrenﬁa tgém%&%hse%a. chronic myeloid leukemia), myeloid

metaplasia, chronic myelomonocytic leukemia, acute myeloid leukemia, juvenile
myelomonocylic leukemia, acute promyelocytic leukemia, acute lymphocytic leukemia,

acuta erythroblastic leukemia, acufe B-cell leukemia, leukocylosis, Hodgkin's disease, B-

cell lymphoma, acute T-cell leukemia, breast carcinoma, ovarian cancer, colon carcinoma,

prostate cancer, melanoma, myelodysplastic syndromes, keloids, retinoblastoma,

malignant neoplasm of breast, malignant tumour of colon, endometrial hyperplasia,

osteosarcofng, squamous cell carcinoma, non-small cell lung cancer, relanoma, liver cell

carcinoma, malignant neoplasm of pancreas, myeloid leukemia, cervical carcinoma,

fibroid tumour, adenocarcinoma of the colon, glioma, glicblastoma, oligodendroglioma,

lymphoma, ovarian cancer, restenocsis, astrocyloma, bladder neoplasms, and
musculoskeletal neoplasms.

130. A Use according to daim 128 where the proliferative disorder is a

myeloproliferative disorder.



155. A nethod of synthesis of a conpound of fornula I
as defined in claiml the nethod including the steps
of : (a) providing a conmpound of the forrmula X1 Art/
-" R RZ Rax3 Al rr RL N~Z1 179 wherein R,
R2, R8, Rb, 72, Ar', Ar2, X1 and X2 are as defined in
claim1; (b) subjecting the conpound to ring closing
net at hesis; (c) optionally reacting the double bond
thus formed to forma cycl oal kyl group. 156. A nethod
according to claim 155 wherein step (b) involves
treating the trifluoroacetic acid (TFA) or
hydrochloric acid (HCl) salt of the conpound with
5-10 nol e% of G ubbs 'Znd generation catalyst in

di chl oronet hane at 40C. 157. A nethod according to
cl'Hi m*Ms3eEEinsEinBhedimhesydpoliecive dindd wddsed r eat i ng

t Fren theyeipatnbigiad ofpolptmalid e, addetih thamfoby@& 2y idpaRar ed
eteeiead sol ution of di azomet hane (CH2N2) in

di chl or onet hane/ di oxane at 0C. 158. A conpound of the

formula. N /~N or_ pharnmaceutical |y acceptable salt
t G oo a‘_’f%'@’.‘g_‘%’a‘é‘é%?‘@ﬁ’ﬁﬁ*ae PfferifE s tiPa: NH N N N.
Of33.P h %m@&gr%glio%%!nh éﬁ wf?e%i% %:F‘\E gar?c?rlisea s&?fde%«l)r}our.t her eof .

134, A use according to dlaim 133 wherein the solid tumour is a fumour present in or
metastasized fram an organ or tissue selected from the group consisting of breast, ovary,
colon, prostate, endometrium, bone, skin, lung, liver, pancreas, cervix, brain, neural
tissue, lymphatic tissue, blood vessel, bladder and musdle.

135.  Ause according to claim 132 wherein the cancer s a hematological cancer.

136.  Ause according fo claim 135 wherein the hematolagical cancer is selected from
the group consisting of acute myeloid leukemia, acute promyelocytic leukemia, acute
lymphocytic leukemia, myelodysplastic syndrome, leukocytosis, juvenile myelomonocytic
leukemia, acute B-cell leukemia, chronic myeloid leukemia, acute T-cell leukemia, chronic
myelomonocytic leukemia, myeloid metaplasia, chronic myelomonocylic leukemia, acute
erythroblastic leukemia, Hodgkin's disease, and B-cell lymphoma,

137. A use according to claim 127 wherein the kinase-related disorder is a
cardiovascular disorder.

138. A use according fo claim 137 wherein the cardiovascular disorder is selected
from the group consisting of congestive heart failure, ischemia, thrombosis, cardiac
hyperirophy and restenosis.

139 A use according to claim 137 wherein the kinase-related disorder is a
neurodegenerative disorder, ‘

140. A use according to claim 138 wherein the neurodegenerative disorder is
Alzheimer's disease.



180 160. A conpound of the formula: i | j Hor
phar maceutically acceptable salt thereof. 161. A
conmpound of the forrmula: i | o H or
pharmaceutically acceptable salt thereof. 162. A
compound of the formula: N, N' N H or

phar maceutically acceptable salt thereof. 181 163, A
pharmaceutical conposition conprising a conpound
according to any one of the clains 158 to 162 and a
pharmaceutical Iy acceptable carrier, diluent or

exci pient. 164. A nethod according to clainms 52, 87
or 141, where the conpound is a conpound according
to any one of the cldi’ns 158 to 162. 165. A use
according to clainms 70, 107 or 127, wherein the
canpoundpi S gestonpounrding acterdiapg desangdigne of the
GdrrflsthiBon 32 Gherbgoutidafi2ective amount of a compound according to any one

of elaims 1 to 50 to a patient in need thereof,

142. A method according to claim 141 wherein the kinase-relaed disorder is a
proliferative disorder

143. A method according to claim 142 wherein the proliferative disorder is selected
from the group consisting of wherein the proliferative disorder is elected from the group
consisting of myeloproliferative disorders (chronic idiopathic myelofibrosis, polycythemia
vera, essential thrombocythemia, chronic myeloid leukemia), myeloid metaplasia, chronic
myelomonocytic leukemia, acute myeloid leukemia, juvenile myelomonocytic leukemia,
acute promyelocytic leukemia, acute lymphocytic leukemia, acute enthroblastic leukemia,
acule B-cell leukemia, leukocytosis, Hodgkin's disease, B-cell lymphoma, acule T-cell
leukemia, breast carcinoma, ovarian cancer, colon carcinoma, prostate cancer,
melanoma, myelodysplastic syndromes, keloids, retinoblastoma, malignant neoplasm of
breast, malignant tumour of colon, endometrial hyperplasia, osteosarcoma, squamous cell
carcinoma, non-small cell lung cancer, melanoma, liver cel carcinoma, malignant
neoplasm of pancreas, myeloid leukemia, cervical carcinoma, fibroid tumour,
adenocarcinoma of the colon, glioma, glicblastoma, oligodendroglioma, lymphoma,
ovarian cancer, reslenosis, astrocytoma, bladder neoplasms, and musculoskeletal

neoplasms.

144, A method according to clajm, 142 where the proliferative disorder is a '
myeloproliferative disorder.

145. A method according to claim 144 wherein the mye!opro!iferaﬁve disorder is
selected from the group consisting of polycythemia vera, essential thrombocythemia, and
idiopathic myelofibrosis.

146. A method according to claim 142 wherein the proliferative disorder is cancer.
147. A method according to claim 146 wherein the cancer is a solid turnour.

148. A method according to claim 147 wherein the solid fumour is a tumour present in
or metastasized from an organ or tissue selected from the group consisting of breast,
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ovary, colon, prostate, endomelrium, bone, skin, lung, liver, pancreas, cervix, brain, neural
tissue, lymphatic tissue, bluod vessel, bladder and muscle.

149. A method according to claim 146 wherein the cancer is a hematological cancer.

150. A method according to claim 149 wherein the hematological cancer is selected
from the group consisting of acute myeloid leukemia, acute promyelocytic leukemia, acute
lymphooytic leukemia, myelodysplastic syndrome, leukocytosis, juvenile myelomonocylic
leukemia, acute B-cell leukemia, chronic myeloid leukemia, acute T-cell leukemia, chronic
myelomonocytic leukemia, myeloid metaplasia, chronic myelomonocytic leukemia, acule
erythroblastic leukemia, Hodgkin's disease, and B-cell lymphoma.

151 A method according to claim 141 wherein the kinase-related disorder is a
cardiovascular disorder.

152. A method according to claim 151 wherein the cardiovascular disorder is selected
from the group consisling of congestive heart failure, ischemia, thrombosis, cardiac
hypertrophy and restenosis.

153. A method according to claim 141 wherein the kinase-related disorder is a
neurcdegeneralive disordet.

154. A method according to claim 153 wherein the neurodegenerative disorder is
Alzheimer's disease.

155. A method of synthesis of a compound of formula | as defined in claim 1 the
method including the steps of:
{a) providing a compound of the formula

/"’%
At
Rb
Ra
" Y
x2
| P
P /Arz

R? N b

R2
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wherein R', R?, R% R Z% Ar', Ar?, X" and X? are as defined in claim 1;

(b) subjecting the compound to ring closing metathesis;

(c) optionally reacting the double bond thus formed to form a cycloalkyl group.

156. A method according to claim 155 wherein step (b) involves treating the
trifluoroacetic acid (TFA) or hydrochloric acid (HCI) salt of the compound with 5-10 mole%
of Grubbs 2™ generation catalyst in dichloromethane at 40°C.

157. A method according to claim 155 or 156 wherein step (c) includes treating the

metathesis product with a freshly prepared ethereal solution of diazomethane (CH,N,) in
dichloromethane/dioxane at 0°C.

158. A compound of the formula:
.
S
7 M
,i/LQNN = I
1 | i
PPN
H
or pharmaceutically acceptable salt thereof.
156. A compound of the formula:
a

or pharmaceutically acceptable salt thereof.



180

160. A compound of the formula:

or pharmaceutically acceptable salt thereof.

161. A compound of the formula:

or pharmaceutically acceptable salt thereof.

162. A compound of the formula:

or pharmaceutically acceptable salt thereof.
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163. A pharmaceutical composition comprising a compound according to any one of
the claims 158 to 162 and a pharmaceutically acceptable carrier, diluent or excipient.

164. A method according to claims 52, 87 or 141, where the compound is a compound

according to any one of the claims 158 to 162.

165. A use according to claims 70, 107 or 127, wherein the compound is a compound

according to any one of the claims 158 to 162.



