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hal oal kenyl, heteroal kyl, cycl oal kyl, cycloalkenyl
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het eroaryl, cycl oal kyl al kyl, heterocycloalkylalkyl,

aryl al kyl , heteroarylalkyl aryl al kenyl ,
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aryl al kyl, heteroaryl al kyl and acyl, each of which
may be optionally substituted, or fe and
Ro may be joi ned such that when taken together with
the carbon atons to 30which they are attached they
form a cycl oal kenyl" or cycl ocheteroal kerryl group; or
a pharmaceutically acceptable, salt, N-oxide, or
prodrug thereof. As with any group of
structurally related conpounds whi ch possess a
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20wherein R3, R4, R5 and IR5 are as defined above. In
certain enbodinents Arl is selected fromthe group
consisting of: WMP v3"-s"vi Y2 V3ZIV4 25 WV,
?fittftP 10 wherein V1, V2, V3, V4, W W, W2,

R3, 1:24, Rs and R6 are as defl ned above 5l n certain
e offi 3Tagelisle Aptpriaran of didsoerea. f Trose trimentschape savasi stieiefigets that

of : comprohrite feuaidedt ol datibis, | Ndependent |y as defi ned
above, I310 k |e;u aﬁscl nlt egéer sel ected fromthe group

consisting of 0, 1, 2, 3, and 4; and nis
an i nt egePolgsiheniadtra is armhtohie peinEYEVECIAPS cisdrachGizéf b)pan elevated

15  3BMatderit, Ja'ﬁ'zﬁbréé@é In% r@&' &0 ik LG {JSLEF%?/ an %F\ﬁg%teg] Hkol%% count,
select d.f consi stin
is &2°§ ofg ‘?”Lfgﬂe'%‘l%‘éfg andan eflarged ﬁofe@r {Th¢ Moss o MaBKSesof morbidity
Ar | and msmihtyos éd preaspodtibe oBPY PRichRNS H&kiop He Hreatening arterial and
" 7LQ€nous thromboses. Treatment options include: phlebotomy with low dose aspirin or
myelosuppressive therapy opiions such as hydroxyurea, interferon or anagrelide. Again,
10 these treatments are not ideal due to severe side effects.

Chronic Idiopathic Myelofibrosis {MF) is a chronic malignant hematological
disorder characterized by an enlarged spleen, varying degrees of anemia and low platelet
counts, red celis in the peripheral blood that resemble tear drops, the appearance of small

15 numbers of immature nucleated red cells and white cells in the blood, varying degrees of
fibrosis of the marrow cavity (myelofibrosis) and the presence of marrow cells outside the
marrow cavity (extramedullary hematopoiesis or myelold metaplasia). Current treatment is
directed at alleviation of constitutional symptoms, anemia and symptomatic splenomegaly.
Treatment options include hydroxyurea, interferon, thalidomide with prednisone, and

20  allogeneic stem cell transplant. MF has the worst prognosis among the Philadeiphia
negative MPD and represents an area of greatest unmet medical need.

In addition, due to its role In the angiotensin | signaling pathway, JAKZ is also
“Implicated in the etiology of cardiovascular diseases like congestive heart failure and
25 pulmonary hypertension [Berk BC et al, Circ, Res, 1997, 80, 607-616]. Furthermore, a
- putative role for JAK2 has been demonstrated in keloid pathogenesis and may constitute
@ new approach for keloid management [Lim CP et al, Oncogene, 2008, 25, 5416-5425],
Yel another potfential application for JAK2 inhibitors lies in the treatment of retinal
diseaséls as JAKZ Inhibition was found to offer protective effects c}n photoreceptors in a
30 mouse model of retinal degeneration [Samardzlja M et al, FASEB J., 2008, 10, 1096].

A family of Class [ll receptor tyrosine kinases (RTK), including c-Fms, ¢-Kit, fms-
like receptor tyrosine kinase 3 (FLT3), and platelet-derived growth factor receptors
(PDGFRo. and B), play an important role in the maintenance, growth and development of

35  hematopoietic and non-hematopoietic cells. Overexpression and activating mutations of
these RTKs are known to be involved in the pathophysiology of diverse human cancers



fINM IN S 13 In certain enbodinents Ar2 Is
sel ected fromthe group consisting of: wvvt,tn
5wherein V51 V51 V7 and V5 are independently sel ected
fromthe group consisting of N, and C(R");

wherein each R'" is i ndependentfl y selected fromthe
group consisting of: H hal ogen, alkyl, alkenyl,
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aryl £d ¥ibre efiBAcias bk paé stratedifr lefideM=0)dripy,
RA5(0) 21: 15-, RAC(0) N( R5) 1: 16- . RASO2N( R5) R6- ,

R4N( R5) C( 0) 1: 26- , R4N( R5) SO2R6- ,
12, 11( R5) Cydb ménaﬁqqns Kinaprs$ ERKs) " ase, cqaringrthigphinen Kipgsespthat play
950t 'ixﬂﬁﬂah%a@é’ﬂ%ﬁll &Wlﬁ%@ntro?@Dkﬁ], &Qrah@Bﬁtrﬁﬁ&mdd:mmmn ATOK7 and

IS Se

(R )9 aﬁthnguro%rl I%rrq:tlto? E@%B&o agﬁ'rend%Phannacol Sci., 2002, 23,
sel etct?@ﬁﬁ]f r Sbarstoas gn cﬂwpcaﬂmyslas@mmga@f thgr cyclin partaprs hpxg been

Ghrved in various tumcﬂr lyﬁesafhchaﬁfﬂ'@ﬁe Srahe ledsl, doloamivehend brain
groug cons| st ng o

Sl n C
f
enbdaiapty Bk L4 (plg:o @P%?%g’??‘f @%13][ ﬁtés %e ové Ehggﬁﬁngpha%rmacaaloglca
of : inhibitish eaf €DK 20t 6Rihdios 9 amay dedvide ednexbiberapeutic option for diverse
cancer pafients. In particular, the simultaneous inhibition of CDK1, 2 and 9 has recently

been shown to result in enhanced apoptotic kiling of lung cancer (H1299) and
osteosarcoma cells (U20S), compared with inhibition of single CDK alone [Cai D et al,
. Cancer Res, 2006, 66, 9270-9280}.
25

Accordingly, compounds that are kinase inhibitors have the potential to meet the
need to provide further biclogically active compounds that would be expected to have
useful, improved pharmaceutical properties in the treatment of kinase related conditions or
disorders such as cancer and other proliferati'ire disorders.

30



10 In an even further enbodinment Ar2 is selected from
the group consisting of: Nt2A (VC 1I5NIN tl)2(lItail N

XN472Z2N) 15 N'N',..,e);# t3Z2,VN))Z2."a'' ANl ZI N
1) )ZnNZ 1' I n one enbodi nent of the invention the
conpound is of the formula (11): k(R10) 5 For mul a

(I'l) or a pharmaceutically acceptable salt or prodrug
t hereof 10 wherei n RSUMRARYRFOTHERNVEWTION k and o are
as define ; ' G4 (BN
he. compociii iy e @RR SURA b fifs orplifd TG H)

X2 16 or a pharmaceutically acceptable salt or
prodrug thereof wherein Rl, pR2—RLO—Ri11, X2, Y, (
and o are as defined above. |5 In one efbodi nent of
the invention the co s of the forrmula (1V):
10 Formula (1V) or a utically acceptable salt
or prodrug thereof |swhefjein Rzr Rifo, R11, x1, A
Y, q and o are as-define I'n ong.enmbodi nent of
the invention the conpa theformula (V): 12
N RINNVR11)O R N Z?

5 Formula {I),

wherein:

R' and R? are each independently selected from the group consisting of: H,
10 halogen, alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloatkenyl, aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl,
arylalkyl, heteroarylalkyl, arylalkenyl, cycloalkylheteroalkyl, heterocycloalkylheteroalkyl,
heteroarylheteroalkyl, arylheteroalkyi, hydroxy, hydroxyalkyl, atkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycloalkyloxy, aryloxy,
15 arylalkyloxy, phenoxy, benzyloxy, hetercaryloxy, amino, alkylamino, aminoalkyl,
acylamino, arylamino, sulfonylamino, sulfinylamino, -COOH, -COR®, -COOR?, -CONHR?,
-NHCOR?, -NHCOOR?, -NHCONHR?®, alkoxycarbonyl, alkylaminocarbonyl, sulfony,
alkylsulfonyl, alkylsuifinyl, arylsulfonyl, arylsulfinyl, aminosulfonyl, -SR®, R*S(O)R%.,
RIS(ORRS-  RCIOINRIRS, * R'SONRIR®, RNRHICIOR®-, RN(R*)SOR"-,

20 R*N(R®C(OIN(RHRE- and acyl, each of which may be optionally substituted;

each R, R®, and R® is independently selected from the group consisting of H,
alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, hetergaryl,
cycloalkylalkyl, heterot;ycloalkylalkyl, anylalkyl, heteroarylalkyl and acyl, each of which

25 m'ay be optionally substituted;

each R® is independently selected from the group consisting of a bond, alkyl,
alkenyl, alkynyl, haloalky!, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,:
cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl, hetercarylalkyl and acyl, each of which

30  may be optionally substituted;



Zl HFormula (V) 20 17 or a pharmaceutically
acceptable salt or prodrug thereof wherein Rl, R2, .o
R10, R11, X1, X2, Y, g and o are as defined above. 5

In one enbodi nent of the |nvent|on t he conpound is of
the formula (VI): 10Formul a (VI) or a

pharmaceutical Iy acceptable salt or prodrug thereof

wher ei N Bjimdeﬁ%demeelem frokd. the XiRaup Yonstirggredl achoad &, &5 N(R')-
defin above é} e enbodi nent of the invention
th@’% gnd fornula (MI1): 18 or a
pharnaceutlcally acceptable salt or prodrug thereof

wherei n mdggeQdenWQeled@d fro}r(tae gl’ﬁu;:q:oaﬂﬁhngx ot aalkglls alkenyl,

defi ned ove nds ,0 I,
55 kst helgtel, tercah SUHeR I vyl IS, habiede 8’5‘°3“§“a"‘"
15 hé\b:@ﬂg&!ommamw atyaikptpheterbarialkyl Bed mlee@h‘@bwh ARRBY b op '°“a“y
t he Cﬁtnt'ggun s of the invention X, X2 and Y are
ch8¥8YStich that there are betmeen 6 and 15 atons in
the normal chain. In one specific enbodi nent of the
conpounds’ gid AR @rei davie idegmendafitly ss@ctairfebmythe gesue lsensisfing of ant

such, that there mal chain. In
104 n §PR5ET g%@€?91da&§h%nﬁggaﬁ%ﬁ¥yg¥ﬁ?ﬂ§{conpounds of
the invention X1, X2 and 11 are chosen such that
there argis8 ahﬁaamhnmthe nor mal chai n. In the
compounds o# e invention X and X2 are each

I ndependent|ly a heteroal kyl group containing at | east
one oxygen at¥RV-Xh the normal chain. 15 In certain
enbodi nents X1 is selected fromthe group consisting

f p Lexito 481 Bhd 5 an o
on Cesf ;proé:%gg tt%qﬁdgo&;( D 5 ay aﬁﬁédg&ﬂr@ d ﬂﬁlé# i R, X26hd Y

I'S™'s e cte R
Consd stectad swh thal thy gro@CHbas kepyyeen Erphls atmln th w_@%
25(d)-Cl - 12CHQO- (e) -CH2OCH2-, and (f)

- CH2CH2QCH2- ne s i iniaSit least one
oot X ama X "?6%%\%?“‘8 eERAR g bontiiniroBteast
ﬂrCH&anaMmlmmeUWEah$weC|f|c enbodi ment X' is

- OCHz2C12- . In anot her specific enbodinent X is

S 2025y hgh S Aot

CHQCHQOCHQ . In certain enbodi ments X2 |s selected
from t he QLOHR SRANPIaR ddRE dbpenddfipeldclo)l b tiadréup bOnslsting of
zsa ndH. alkyl, atkenyl, alkynyl, haloalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, arl,
heteroaryl, cycloalkylalkyl, heterocycloalkylalkyi, arylalkyl, heteroarylalkyl and acyl, each

of which may be optionally substituted, or

15

R? and R® may be joined such that when taken toge{her with the carbon atoms to
30  which they are attached they form a cycloalkenyl or cycloheteroatkenyl group;

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

As with any group of structurally related compounds which possess a particular
35 ulllity, certain embodiments of variables of the compounds of the Formula (i), are

particutarly useful in their end use application.



(c) In certain enbodinments X2 is selected fromthe
group consisting of: (a)-OCH2- 5 (b)-CH20-, (c)
- 0C1-12CH2-, (d) -CH2CH20-, (e) -CH2OCH2-, and (f)
- CH2CH20CH2-. 10 In one specific enbodi ment
X2 is -OCH2-. In another specific enbodinment X1 is
-CH20-. In another specific enbodinent X2 is
-OCH2CH2-. I n another specific enbodinment X2 is
- CH2C120- f [ d,
Spoap. e Jeﬁa:ﬁ@%ﬁaﬁkﬁrﬁeésogﬁs éeféct@tmﬂ'grg tH@BFeuB(%oﬁs%tmg of a bon
0BH=S-. in one speci prapadineetit 4rip yN(JP‘s)éf I s g dpore,peci
conﬁmuamﬁmwthghQH)nventlon are selected fromthe
group consisting of: - 5or a pharmaceutically
cceptable salt thereof; wherein Rl, R2, R10, R111 Kk,
Y, g and A amcbAR aregesch mg@pegg@\yb selected from the group ﬁonsnsnng of aryl

cer b me@ﬁb@dhﬁm%§ H@lmbrﬁacﬁdﬁ& elﬂéy@ld: b gaMcydie rgdidle  In certain
consi

het 8wg%dr&%* ewl ‘3 h)ﬂ%g Hﬂg% ésr scv%r'o%’i(k 9 blcyéc!:c mmety In certain
het embaiinydnts eaytcdfdal dog Adlateyd morieexclio nodstys| oal kyI al kyl ,

lﬁrylalkylI hFLe{garylalrﬁl cycloalkylrﬁteroallkilI
eterocyc oal kyl het er ga etero et eroa

aryl het er'B 3 & emPAYBRRISA st'&&&i‘m @‘f/%/m”pa‘f%ﬂ%'},g of

al koxyal ky, cycl oal kyl koxy, heterocycl oal kyt oxy,

aryl oxy, arylal kyl oxy, phenoxy, benzyl oky,

het eroaryl oxy, am no, alkylanino, aryl 0,

sul fo I;g,ydzam no, sul fi nék 15 COOQON, COOR3,

FI R2, \al'kox¥ygar bonyl ,
al k ,,aryl ul fo , aryl sulyii nyl \s
Ani no onysy, and\éﬁyf(/each of whic ¥ be

2 al kyl's Ifony',
optionglly Substituted 22 In gertain
enbodMights of the in tion RlL is selégged fromthe
group consisting of H, chloro, brono, iodo, nethyl,
ethyl, propyl, butyl, pentyl, hexyl, cycl opropyl,
cycl obUtyl, phenyl, hydroxy nethoxy el hoxy,

phenoxy, benzyloxy, a ) nethylan1n ethylan1no
pr opyl .butylanln entylawnmg xylanlno
eachydf may be opt| aIIy ubstl

I n cejt ai enbodlnent s selected #ro he gr oup
consi §tiAg of H, chlor BWOnD Idﬁ no,

met nm no, ethyla propylanlno tyl am no,

pent§l ani no and henyan1no each of whic¢h may be
optionally substituted. 10 In a specific enbodi nent

RL is H In certain enbodinents R2 is

sel ected om the group consisting of H halogen,
al kyly eroal kyl , ycyekoal kyl, heterocygl oal kyl,
aryl roaryl, ¢ycl IkyIaIkyI

hetg,é al kyl aldeyl , S al kyl hgfjrt %—al Kyl |
cyclo | het er oal erocycloa te oaIkyI

het er oal yl het er oal kyl arylhe@@#oalkylnﬂb1droxy,
hydrox?ﬁ%tyl al koxyy"dl koxyal ky, cyclog kyl koxy,
heterocycloalkyloxy, aryloxy, aryl al kyl oxy, phenoxy,
benzyl oxy, heteroaryl oxy, am no, al kyl am no,

aryl am Rghereiul/f oy vAEhO 07 Hdllshétninbepshdealy C&i¥ddd @RIe group

NHCOOR3, NHCONHR2,
’ﬁlkBQV@HWH%EQnGQ?ggRﬁyIan1nocarbonyl sul fonyl ,

al kyl sul fonyl, al kyl sul finyl, arylsulfonyl,
aryl sul finyl, am nosul fonyl, and acyl, each of which
may be optionally substituted. In certain
enbodi ments R2 is selected fromthe group consisting
of H, chloro, brono, iodo, nethyl, ethyl, propyl,
~butyl, pentyl, hexyl, cyclopropyl, cyclobutyl,
phenyl , 25 hydroxy nethoxy et hoxy, phenoxy,
benzyloxy, am no, nethyl am no, ethyl am no,
propylanlno butylanlno pentylanlno and hexyl am no,

PR - r . P I | Y T T | . R R T T |



In certain enbodinents Fel |Is selected fromthe group
consisting of Hand C1-C4 alkyl. In a specific

enbodi ment R4 is CL-C4 al kyl. In certain -~
enbodi nents R5 is selected fromthe group consisting

of Cl-C4 al kyl, toheteroal kyl and acyl. In a specific
enbodinent R5 Is O-C4 al kyl. In certain

enbodi ments R6 is selected fromthe group consi sting

of a bontis @iewted &bkyHe grduptensstidglof D, Sl ¥R'G1 . | n

specific enbodinent R6 is Crat al kyl or a bond. 15In
certain enbodlgrnts Fe is selected fromthe g

consi st i Wgaest W @rﬁgcf@fd@gndgnWelequ framélbee%rpm Eons@tmg of N and

enbagR'hent fe is H In certain enbodi nents of
t he conpounds of the invention each Rmis
i ndependent |y selected fromthe oup consi sting of

H, hal ogethergifrieas Rallkwepeh%nﬂihﬁ ed fonn the revR| geesising of: H,
het %@thlﬂﬂi'al‘k}drhyl alRyl, hal&M@l ﬁ’é?édﬂééhﬁ“iéﬁébalkyl cycloalkyl, cycloalkenyl,

Esf:l %g,’%yﬁll%&né{ E)eé?cx%/f?alke %g?gg%gﬁrag?ﬁccﬁlﬁﬁil%l ﬁetFrél: loalkylatky!,
et entrlivly | Hetstaaryialiyli atyialkanyy | eveloalkubhetersalkyl, thelgrogyoipalkylheteroalky,

hydrh@?é)b@fymﬁemal lkoéfﬁheté?‘m‘ gl kedeyg! deroxﬁﬂ@h gkoxphi gkoxyalky!,

t1tut
o iR s AUy @"ﬁ'%ﬁeﬁeﬁ'aé oo cpBiPisbelyay, enviow,
the agyratioyloxic o pigEinstyi nigpnafloxly, Heledvapoxy,, ahingor akylamirion oaminoalkyl,
nEt hy é(manTngEWno, ol IEmanrs‘amWIamlmJtOdGH p@@’i JGOdFﬁXEbNHRa

- rmr 1 N0-e 0
- Ricor uiolBy RbsORHEL LS burbetog S,
R11 all@!sulfnniepelhmmwl.y ag/sliteayle cinfsutingl.t hmingsuioyl, 36R°, R*S(O)R%,
COI’] 8 Ofhs g enpa s.am 5 N(RE)SO,RE
o k bEP R&D lflﬁ )1@‘9 Rsﬁieltéer)gar o R‘"IQ(R )E:'F‘%R‘l RN(R YSORE-,

het é} @@yg(caéﬁ()ssq ang?gy’ eac@}pgw@%{] RS b&’IOR ignally substltuteg

het er ocycl oal kyl al kyl , aryIaIkyI heteroarylalkyl
doal kyl Kyb Kyl heteroal kyl,

et er oar ypﬁgﬁﬁg ?nd ?e{ég%ﬂgﬁ%}] o%y,

aryl het er oal kyl , hydroxy hydr oxyal kyl , al koxy, and

al koxypl ki Icertaﬁaahlibomfnemhhé Is seytediRoriE 'gmnpabdnyisting of:

substituted. 24 In certain enbodi nents each

R11 is independently selected fromthe group |

consi sting of H, hydroxyl, nethoxy, nethyl,

propyl, butyl,z pentyl, hexyI 1pheny and

2- nDrphollgg(eRhgxy, each “may be | L1y

substitute S5Injcertain nbodl nt of th |nve t|on

each R' is Jndep ndent |y elect d fron1the roup

consi sting KOXY, kyl
eterocycl aIktheteroaIk;rw//c

het er ocycl oal kyl ,
aryl sul f onyl.axs, each of may be ‘opti onakhys
substituted. 10In certain entodi nents of the
2snvention kK is O or 1. In one enbodinent Kk Is O In
anot her enbodi ment k is 1. In certain

enbodi nents of the invention qis 0 or 1. In one
enbodi ment q is 0., In another enbodiment q is 1. 15
In certain enbodi nents of the invention ois 0, 1, or
2. In one enbodinment o is one. In another enbodi nent
ois 1. In another enbodinment o is 2. I n
certain enbodi ments of the invention each R11 is

i ndependent|y sel ected from 20t he group consi sting

of : O lizn"N SO OA N 10l n one enmbodinent Y is
selected fromthe group consisting of: and 15In a
specific enbodinment Y is



26 In another specific enbodinent Y is 5ln another
specific enbodinment Y is a cyclopropyl group.

Many if not all of the variables di scussed above may
be optionally substituted. If the variable is
optional ly substituted then i¥ certain enbodi nents
the optional substituent is selected fromthe group
consi sting of: halogen, =0, =3, -CN, -NO2, -£F3,

-0CF3, alkyl, 10 al kenyl, al kynyl, hal oal

hal oal kenyl , hal kyh%j, het er oal kyl , ve oal kyl ,
cycl oal kenyl , jpet ergCyel oal kyl , heterogyclo hkenyl,
aryl, heteroary, hydroxy, hyﬂgoxyalkmh al Koxy,

al koxyal kyl , al ryl, al koxyheteroary

al kenyl oxy, a nyl oxy, cycl oal kyl oxy, N

cycl oal kenyl oxXy, " het er ocycl oal kyl oxy, |

het er ocycl oal kenyl oxy, aryl oxy, heteroaryl oxy,

aryl al kyl , heteroaryl al kyl ryl al kyl oxy, -amn no,

2 o VoV S 1. Reion, St By R o sl s

sul fonyl, al kyl sul fonyl, arylsul fonyl, am nosul fonyl,
m noal ky| éxﬂi  art IS5 ed oM e orSdo@bREng 6tSH,

éalSR6, - Oﬁbqeﬂ%hg'gacy J’.n\[hr ! ﬁdr]; ceretga{‘lgﬁ entl)og% cFnant S

the substituents are selected fromthe group

consi sting of:mgglogen, =0, =S, 'CNE”7“K2’ al kyl ,
a

al kenyl , heteroa , oal kyl , I, 20
cycl oal kyl, het o& kyl, heterQar r oxy,
hydr oxyal kyl , al kyl am no, a

acyl am no, phe koxyal®§| , be

al kyl sul f onyl , ul fonyl, am nosu

-C(0)01R6, COON, and acyl. In addnihoen to
conpounds of Fornula I, the enbodi nent 4 di scl osed are

also 25 directed to pharnaceutically acceptable
salts, pharmaceutieal l i des,
pharnaceﬁ$?%@ﬁ?@”%c@gg¥%%ﬁéﬁg%o bﬁggPaéhd

Iphar maceutical ly active netabolites of such
conpounds,is Alegah sdldBRaiomititeadrbup cassitim aib| £ 2shbbds4; afid
such netabolites. The invention al so

rel ates to pharmaceutical conpositions including a
conpound n3anfintedee s¢leptadifromdhe gpyrropsisipgeffabetd fcal | y
acceptable carrier, diluent or excipient. | '

hi
f he : - 1 ! -
R e e S G

exposi ng the one or nore protein kinas;%s) and/ or
co-factor(s) thereof to an effective a Unt of a
conmpound of the .invention. In one enbodi nent the

35conpound i s rR®_conpaund @i fornula (| ?%% (reny,
(V), (V), (V) TNy %27 ¢ obpounds
di scl osed herein directly an@ solely on the
ki nase nol ecule ta b t bi%ﬁogic. /; ity.
However, it |Is unde «’fbd that the conmp®lnds nmay al so
act at |east partiallix.on co-factors tpal. are

i nvol ved in the phosghoryl ation processl. 5 Far
exanpl e, where the kinase is cyclin-dependent, a
co-factor such as cyclinAls involved in the transfer
of phosphateinfR"bOsedddRnéddbsee. consi dered a co-factor in
gtself) to the substrate nol ecule. O her kinase
¢o-factors include ionic speci es (such as zinc and
calcium, lipids (such as phosphati dyl serine), and

di acyl gl ycerol s. 10l n one enbodi nent of the nethod
the one or nore protein kinase(s) is a cyclin-
dependent protein kinase. In a specific enbodi ment
the cyclin-dependent kinase is a Goup I CMCG ki nase.
1 n one enbodi nent the Group I CMCG ki nase i s sel ected
fromthe group consisting of CDC2Hs, CDK2, O0DK3,

CDK4, CDK5, CDK6, CDK9, PCTAI RE1l, PCTAlI RE2, PCTAI RE3,
CAK/ M15, DmR2, DnR2c, Ddcdc2, DIPRK, LmTCRK1, PfC2R,

P L. /7~ ~N"™ ~E /7~ 1 .. I PN Y . NN O ™! yr\oor 171 NIMSO
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In one enbodi nent the one or nore protein Kkinase(s)

i nclude at | east two kinases selected fromthe group
. consisting of CDK2, FLT3 and JAK2 or functiona
equi val ents thereof. In one formof this enbodi nent
the one or nore protein kinase{ls) 35include all three
of CDK2, FLT3 and JAK2 or functional equival ents

ther eof. iPGain embodimdnfb 41 SY&fba RS0 BBREnd e

i nvention provides the use of a conmpound of the
invention to inhibit one or nore protein kinase(s).

I n one enbodi nent the conpound is a conpo of
formula (1), RO, (11L), (I1V), (V), (M) (M1).
5In one enbodi ne ?Ehe or nore pr [ k}g?se(s)
is a cyclin-dep@gndentf pfotein kinase. a<§ge Tfic
enbodi nent the clih-dependent ki nas&.s G oup |
CMCG ki nase. In & %nbodi ment the Grou CMCG

ki nase is sele fromthe group consi g of
CDC2Hs, CDK2, 3, CDK4, CDK5, CDKe, 9, PCTAI RE1,

PCTAI RE2, PCTAI RE3, CAK/ MD15, Dn2, DnRc, Ddcdc2,
DAPRK, LmCRK1, PfC2R, 10 EhC2R, Cf Cdc2R, cgdc2+,
CDC28, PH085, &%NZS, FpCdc2, MsCdc2B, and C2R and
functi onal eq® ntssthereof. In a wfic.,

enbodi nent the @\ou ki nase is R 3
functional equi\Wal enf thereof.2tn another” Pnbodi ment
the one or nore @i n kinase(s) is a tein
tyrosine 15 kingse. In one form of thig@fppodinent
the protein tyr/osine kinase is a Goup ‘Wil protein
t'yrosi ne ki nase. In one enbodi nent the G oup VI
protein tyrosine kinase is selected fromthe group
consi st i ngheséin TR " ig intependsaiiPasalatinetHavarang

functional equivalent thereof. In a specific
enbodi nent . t he G oup VI otein tyrosi Ki ngse is
TARS or - atiSTaBT e D P aiRP eHEPEGET O ] S
gpeci fic enbodi nent the JAK2 includes a Vto F
mutation ffcedQPaRAddinRhts AL s selected from thb BroBh 84ridBling of:
enbodi ment the protein tyrosine kinase is a Goup XV
protein tyrosine kinase. In one formof this

enbodi rent the Group XIV protein tyrosine,Kinase is
selected '"fromthe
PDGFR-a, CSF1R, cqkit,
FLT4 or a functiongl efjuival ent therego
speci fic enbodi nen
ki nase is FLT3 orvwa.functional equival enft thereof.
an even nore speé‘fic enbodi nent FLT3 unﬁEUdes an
internal tandem duplication. In an even re specific
enbodi nent the internal’ tandem duplication is a
duplication of am no acids VDFREYEYDH at ppsition
592-601. 30 e enbodi nent thégbpe or nore
protein kinase(s) ?glat | east t ases

sel ected fromthe [ FLT3 and
JAK2 or functional\egqy val ents tinére one. form
of this enbodi ne the one or nore pro n ki nase(s)
include all three CDK2, FLT3 and JA r

fsuncti onal equivalents thereof. 30 | In an
even further aspect the invention provides a nethod
of treating or preventing a condition in a mamml In
whi ch inhibition of one or nore protein kinase(s)
and/or co-factor(s) thereof prevents, inhibits or
anel i orates a pathol ogy or a synptonol ogy of the
condition, the method including adm nistration of a
therapeutically 5 effective anount of a conpound of
“the invention. In one enbodi nent the conpound is a
conpound of formula (1), (I1), (ILI0), (I1V), (V), (V)
or (MV1). In one enbodi nent of the nmethod the
one or nore protein kinase(s) is a cyclindependent

R T o | - 1 o L <R PR R L e -
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35functional equivalent thereof. In a specific
enbodi nrent the G oup I CMCG kinase is COK2 or a
functional equivalent thereof. In one enbodi nent the
condition is selected 32 fromthe group consisting
of prostate cancer, retinobl ast oma, mal i gnant

neopl asm of breast, mal i gnant tunour of col on,
endonet r i gle iRSHBlIRSHSAr BSLIGasEIOIBgrosELAsEng ot e |
carci noma, non-small cell lung cancer, nelanons,
l'iver cell carcinong, nallgnant neoplasnrof pancreas

one or nore
protei n{Ki nase(s) is|a protein tyrdsine 10 ki nask.
In one formof this enbodi nent the protein tyrosine
kinase is a G oup VIl protein tyrosine kinase. In one

nt l‘%e G oup-VI | otein y osﬁg&zkl naseN
t heygf ou si st A9
or a funct'onal eq |vale t theredf. Inl

' odi e thenyG oup VIJ._ prakein tyr ne N

kinaéskts’JAKZ or aufhctional eq®~xal ent the?ﬁEIE;:
a nor pecific e iment the J I ncl udes a F

tat%3ﬁ“at 15 prPTVon 617. In ohe enbodi nent the
condition is selected fromthe group consisting of
Myel oproliferative disorders (chronic |diopathic
myel of i bpgsihs, pol ycytRew a vera, e i al e
t hronbocyf heni a, chronijc nyeloid | euken a), nyel oi
nmet apl as+=w_chronic nonocyti c a, ac
eukem acutje eryt hijlobl astji ¢ | euk

acutje 1-ce|

' cancer,
carci no prostate cafcer, nelanona, nyelodysplastlc
syndr ongsynrkel oi ds, c stlve hearawsai | ur e,
I schem a, Ithronbosrs dar di ac hypertHophy, pulnonary
hypert ensi on, and retinal degeneration. In another
enbodi nenf the protein tyrosine kinasd |s a Goup X N»

protein tyrosi ne kifse. In one f{6fmof this
embodi nenf_t he CIoua@éﬂg%SLoteln txpggggéFkinase LB
sel ect the ggelp si sti ng~of R-b, N
PDGFR-f, CSF1R, c-Kki , FLTZJ FLT3 a

reof.n I n onen =

—
-

FLT4 off a fupctiona
speci fi odi ment t in tyrosinée
kinase is|FLT3 or a functional equivalent thereof tn

an even speci fi c§ftbodi ment FLT3 1 ncl udes an |

i nternal tandem duplication. In an even nore 30
gpeci fic enbodi nent the internal tandem duplication
is a duplication of am no acids VDFREYEYDH at
position 592-601. In one enbodiment the condition Is
sel ected fromthe group consisting of acute nyeI0|d

| eukem a, acute pronyel ocytic |eukem a, acute

| ynphocytic | eukem a, nyel odyspl asti c syndrones,

| eukocytosis, juvenile nyel ononocytic | eukem a, acute

B-cell |eukem a, chronic nyeloid | eukem a, acute
1-cell | eukem a, 35nyeloproliferative disorders, and
chroni c nyel ononocytic | eukem a. 33 In one

enbodi nent the one or nore protein kinase(s) include
at | east two ki nases selected fromthe group
consi sting of CDK2, FLT3 and JAK2 or functiona

- equivalents thereof. In one formof this enbodi ment

the one or nore protein kinase(s) Include all three
of CDK2, FLT3 and JAK2 or functional equival ents
thereof S In an even further aspect the

[ T L. S [ SR P L e e e 1l r b



25 nyel ononocytic | eukem a, acute nyeloid | eukem a,
juvenil e nmyel ononocytic | eukem a, acute pronyel ocytic
| eukem a, acute |ynphocytic | eukenia, acute

erythrobl astic | eukem a, acute B-cell |eukem a,
| eukocyt osis, Hodgkin's di sease, B-cell |ynphoma,
acute 1-cell |eukem a, breast carcinoma, ovarian

cancer . GRhBnTHbCLRANEA" REB8UA RrPROGEID coiBling b,
nyelodysp asti c syndromes, kel oids, retinoblastons,

"mal i gnant neopl asm of 30 breast, malignant tunour of
col on, endonetrial hyperplasig,k osteosarcona,
squanous cel | carC|nona non- s | cell lung cancer,
mel anoma,™ ggl | carcino nallgnant neqplasﬁ%ff
pancr eas, Iof?F "euken a, V%erV| carc

fibroid tu ﬁr, adenocar ci ngr na of tH@ co
j.g¥dendr v§ mph ovar i
ten Fg, ast;ggy 4¢Lladd z4kﬁxU

glloblast
cancer,

and nusculoskeletal 35neop|asns In one
enbodi ment the proliferative dlsorder is a

nyeloprollfer d |s m@gg.mﬁﬁhmgm
t*he nyelo 51aY &atl gglS%Pgéﬂn$§§£§%%%9ggﬁfron?t ’

grompN&mﬂ@Uﬁbdng of polycythenia vera, essentia

t hronbocyt hem a and | di opathic nyel ofi brosis. 5In

anot her e odi ment _t he. prol s :
cancer. eme%%%d 'snjé‘ pe;t'ncL&W &tiéc}{ag ff&h\ e gﬁd’up consisting of: H,

t urrmalbgenl akyd amemmmyhmammbal@mem& h@\ﬁf?a'b!ﬂ qveloaékw cycloalkenyl,

[ o MR ol %{Wtheké?ocS?éloaﬂéﬁ@%?yMbta@drylf £yoIEIRYTalig, eteroocloalkylalkyl,
| SSue Sse

fromthe grou n n
oV arawakélmhgﬁroama&lt apiel e@?{ H@fﬂgﬁn ?ﬁroag%l gletgro&gfﬁoglﬂﬁﬁeteroaikyl
I Ungmetefdawmét,eroplayl,craﬂmtemﬂfylu hydréwvai wdroﬁ@hylm alkoxys u@koxva!kyl

l y n%%)t())aﬁll t 'aﬁé%xy bl Ql@ﬂylé’)@s S§Jcroalkfiasidle rhe&ﬂﬁydﬂaﬁglbﬁ. aryloxy,

t ‘the cancer
h e mﬂf WY aPh‘if‘aﬁ’e e Penzﬂ?f‘yan'%e sAa e Sty rr%’ laming, am'"oa'ky:
e rrwo;ahrﬁxg;, astantran s@ionylaniwe bléf@'wlemmﬁ,r -SRPHN Lgcgor ,O-QE’OR ~CONHR?,
consy {3 wHC%Fﬁ e _GNEbRire, | MiskRAbaNyI, aglkininocarbonyl,  sulfonyl,
ocytic

pro | eukem a, cute I oc kedrsa,ns 6
A e B N nof;'f%@*‘ REER'SOR",

nryel RISBEY t IRIC(BNERERF-a, RABONR R'cel Hl N(Rf Q)Bukerﬁ HRTSOR™,

chr o v 6dotion Bfimuted.

chrgﬂhgaﬂ&@bgag%6%@%?%u%gUﬁgﬁ$§n]%yeFil3mﬁ§taplasla

éhroni c nyel ononocytic | eukem a, acute erythroblastlc

| eukeni a, lnH@d@rkembcsiamhntBeﬂa’sesemmd frgm dhel group pensistitge!:

I n anot her enbodi nent, the kinase-related disorder is

a cardi ovascul ar disorder. 20In one enbodiment the

car di ovascul ar dlsoqder is selected fromhﬂbe group

consi sting of cong e heart failure, | chemi a,

t hronbosi s, cardi

I'n one embodi nen i nase-rel ated di is a
neur odegenerativ "), | nawd speci f odi ment
t he neur odegen isorderls Az di sease.
25 Thed nverfion al so provi de iR'¢), f Or

inhibiting cell proliferation including

adm ni stration of an effective anount of a conpound
agcor di Ng yherelh@amRAisddspentiéhipBedetindiiatioveent  t he
conpound is a conpound of formula (I1), (IIl), (1V),
(V), (M) or (VIl), 30In an even further aspect the
i nvention provides a nethod of synthesis of a
conmpound of formula (1) the nmethod including the
steps of: (a) providing a conpound of the fornula I
Nlz X2 ..,.."\,..... Ar2 RINZ2v wherein Rl, R2, Ft'
Fe, Z2, Al', Ar2, X1 and X2 are as defined above;

- 5(b) subjecting the conpound to ring closing o
nmet at hesis; (c) optionally reacting the double bond
thus forned to forma cycl oal kyl group. DETAI LED
DESCRI PTI ON OF THE I NVENTION toln this specification
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"Mono- al kyl am no" neans a - NH Al kyl group, in which
al kyl is as defined above. "D al kyl am no" neans a
-N(al kyl )2 group, in which each al kyl nay be the sane
or different and are each as defined herein for

al kyl . The alkyl group is preférably a 01-C6 al kyl
group. The group may be a termnal group or a

bri dgi ng 9 aH Rtegdfselected from the grdly boABikiing of @,AC2, Brism bartdh
nono- aryl am no and di-arylam no unl ess specified.
Mono- aryl am no nmeans a group of fornula arylNH, in
whi ch ar yp isiad intgjeckefeictoe tlorh the gionp catisisting pf &rfi A@ntidans a
group of formula (aryl)2N where each aryl may be the
same or different and arg each as defined herFinrfor
aryl . Thelngeiaiperhegimsats Arisseleripdirory g gppup Fongisting ok
20bri dgi ng group. "Acyl" neans an al kyl - CO-
group in which the al kyl growp is as descri bed

her ei n. Exagﬁ&gs of acyl inghuyde acetyl and Qghgpyl.
The al kyl grgup is preferably a C-C6 alkyl grhup. g

The drop pe._a~t erm nal .gfotp or a bridgigd group.
25 8 as a groupJ

denotes am alipRatic hydrdgcarbo

| east oRg ben- car bon &0 2 Q_ 4y
straigﬁf br anched preferably hav?ng 2214 carbon

atons, nore preferably 2-12 carbon atons, npst
preferably 2-6 carbon atons, in the normal chain. The
group naywhein edch RY ipaadefitadtapovsf 30 doubl e bonds in
fohe normal chain and the orientation about each is

I nd dently E Z. _ o
| nct uge, B exereRRR s Aty & Banssmo o

but enyl, pentenyl, hexenyl, heptenyl, octenyl and
nonenyl. The group may he a terminal proup or a

bri dgi ng p. 38 YA, " Al koxy"
- 0- al kyl [ [ | kyl is defj
Prefer

\ )

Nidgiﬁqm
grou | kenyl -ghoup'N
In whi'ch al kenyl is as defined herein. Preferred

al kenyl oxy groups are Cl-C6, al kenyl oxy groups. The
group may pbe a termnal jgroup or a bridging group.

|
" Al kynyl o refers to - 0- al kynyl up I'n mhicﬁmvv
al kynyl i s defined ein. 10Pref ed alkynylgx»y'l%\\b
gr oups e NC6 al kynyl o groupsN” The~yr oup may} be N
a termpal group or bri dgi ng grolp. |

" Al kex aregn | f Nan - z 0- yl gr n_z
mhicgﬂgl S as~ her ei /it, Thenal kyl group i &

btreferably a Cl1-C6 al kyl group. Exanpl es include, but
not 15limted to, nethoxycarbonyl and ethoxycarbonyl.

The group_xay ater alcgzoup 0 brRdgi ng
i nyT '@ nea “al KT

&

gr oup. yl

group i al kyl defi ne . The a] kyl ‘
groug i er ab L al Kyl oupN Exe

al kylsul rod ude, E%t 2 Iini?gd t oY

met hyl sul finyl and ethylsulfinyl. The group nay be a
term nal group or a bridging group.

"Al kyl sul fonyl" refers to a -S(0)2-al kyl group in

whi ch al kyl is as defined above. The al kyl group is
preferably a Cl-C6 al kyl group.' Exanpl es include,

but not limted to 25net hyl sul fonyl and

et hyl sul fonyl. The group nay be a term nal group or a
bri dgi ng group. "Al kynyl" as a group or part
of- a group neans an al i phatic hydrocarbon group T
containing a carbon-carbon triple bond, and which may
be strai ght or branched preferably having from 2-14
carbon atons, nore 'preferably 2-12 carbon atons,
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oxazepane, and 1, 4-oxat hi apane. The group may be a
term nal group or a bridging group.

"Het erocycl oal kenyl" refers to a heterocycl oal kyl as
descri bed above but 35containing at | east one double
bond. The group may be a term kmal group or a bridging
group. 40 "Het erocycl oal kyl al kyl " refers to

a heteroc%gloalel-alky group in which tpe N .
het er oc ‘ﬁ%and |etie(/g prev&gﬁs 72
describEd. Eg np cytl oallkyl al Qyl “gr oups l
i ncl yde (ZéZ:FTah dr pfuryl , g \
(2-t§%a t hi of ' g e~gr oup yhe 4
tern fral d¥oup or & bridging grotip. ™ d N
"Fleteroal kyl" refers to a straight- or

branched-chai n al kyl group preferably having from 2

to 14 carhons, d . . . ' he
chai . *ond B pEP e bR oh v el ot b RplIR
het er oat om sel ect edydRYf

het eroal kyl s 10 i ncl ndexal kylxiet hers, secondary and
tertiary al kyl am nef e\\des, g%??r“ ul fi des, and

the like. The group pfay bela term nal jgroup or a
bridgi ng group. As use gtein reference to the

normal chain when used Tn the context jof a bridging
group refers to the dirgpct chain of a&bns |inking the
two term nal posirEjons the bridgi ng group.

15"Aryl" as a group denotes (i) an
optional ly substitutigd nonpcycli c, sed

pol ycyclic, aromaticlcarbgtycle (fing siiycture

havi ng ring atong! e a h on) /préfbsably
having from5 to 12 atons per Fring. anpl es of aryl
groups i nclude phenyl, naphthyl, and the like; (ii)

an optionally substituted arﬁ%&&ly sat ur at ed

bi cyclic aromatic carbocycP®™H0l ety in which a

phenyl and a C5.7 cycloal kyl or C5.7 20 cycl oal kenyl
group ar eof YSarndcateh Qécefatgblé tBr BroGi¥i§thbreofSt ruct ure,
such as tetrahydronapht hyl, indenyl or indanyl. The
ftoup may be a terminal group or a bridging group
"Aryl al kenydréin RERAR QR aX"y X% ¥ Kand piare ayrdefingd Bbovehi-ch
the a,ryl and al kenyl are as 25previously descri bed.
Exenpl ary arylal kenyl groups_include phenylallyl.*The
o oUp. gy MY 8 ReSTR Rl BDs dre SBRPAGELYS BT

"Aryi al kyl" means an aryl-al kyl- group in which the
aryl and al kyl noietjdy are as mLeMng?Iy descri bed.
Preferred aryial kyl gr Gﬁ§=gﬁﬁfain a Tcy. 5 al kyl

noi ety. Exenplary 30aryi al kyl groups include benzyl,
phenet hyl and napht hel fyl. The grioup may be a
term nal group or a bridging group.

"Heteroatyl" ebther along or part of aXroup refers
to groups cont ai ni

or 6 nmenbered aromat Mg ri NYN havi ng q nor e
35heteroatons as ringlatons |in the [C ring with
t he remai nder of the ns bei rlbon at oms.
Sui t abl e het er oat i e My 8hband

syl phur. Exanpl es of 41 heter daryl ude

t hl ophene, benzot hi ophenegR&j uran, benzi m dazol e,

benzoxazol e, benzot hi azol e, benzi sot hi azol e,

napht ho[ 2, 3- b] t hi ophene, furan, isoindolizine,
xant hol ene, phenoxati ne, pyrrole, imdazole,
pyrazol e, pyridine, pyrazine, pyrimdine, pyridazine,
i ndol e, isoindole, 1Hindazole, purine, quinoline,

i soqui nol | ne, phthal azi ne, naphthyridine, 5

qui noxal i ne, cinnoll ne, - carbazol-e, phenanthridine,
acri di ne, phenazine, thiazole, isothiazole,
phenot hi azi ne, oxazol e, isooxazole, furazane,
phenoxazi ne, 2-, 3- or 4- pyrldyl, 2-, 3-, 4-, 5-, or

L A L R (. | A ~



nmetabolites. S The term "pharnmaceutically
acceptable salts" refers to salts that retain the
desired bi ol ogical activity of the above-identified
conpounds, and include pharmacgutically acceptabl e
acid addition salts and base addition salts. Suitable
phar maceutically acceptable acid addition salts of
conmpounds of Fornula (1) may be 10 prepared from an

i nor gani coecprdrmercelfiicaiyaeteptalle aali oe padiiglithetesfanpl es of
such inorganic acids are hydrochloric, sulfuric, and
phosphoric acid, Appropriate organic acids may be

sel ect ed Whesei BDi 2'hc§{l iR%;x%%?z@th?qdﬁW&tﬁ‘S@FﬁrﬁPéPﬁfﬁi c,

het er ocycl i c carboxylic and sul fonic cl asses of
organi c acids, exanples of which are formc, acetic,
propi oni c, succinic, glycolic, gluconlc, lactic,

mal i ¢, t alntcae prbodinant efdhe invigntienithe coraguat ts of e fegmula (IV):
sul fonic, arylsulfonic. 15 Suitable pharmaceutically
acceptabl e base addition salts of conpounds of
Formula (1) incl gde mes j e fromlithium
sodi um pot assi ut al um nium and
zinc, and organic sa
as chol i ne, diethanol a
exanpl es of organic sal

e, norpholin
S are: ammoni

quaternary salts such a pni um sal t;
ani no aci d addi t foR_s such as 20 $alts with
gl yci ne and argi ni ne i onal i qat i on on
phar maceutical ly accgptabl ¢ salts s found in

Rem ngton' s Phar ma [ Ci ence Fﬁgition
Mack Publishing 8., EaNton, ) fhé case’ of
ents that are solids, it Is understood by those
skilled in the art that the inventive conpounds,
agents and salts may exi sFoimyladMferent crystalline
or polynorphic forns, all of which are intended to be
wi thin the, f ' [ron and
speci fi edoq'fa ?‘%rﬁ]%geel@?aﬂy agcg&ab%%ﬁggéradd@/tﬁge}gdrﬁs a
compound which Is convertible in vivo by nmetabolic
peans (e.gherddyRNRERY, Y1, ) B dimt b @re 8 Hefwsd atave.on) to
a compound of forrmula (I). For exanple an ester
prod/Lig of a conpound of formula (1) containing a
hydr okyl gearipmhedineniof e inveiign feicpmroupd/is RitR fawi% &¥in
vivo to the parent nolecule. Suitable esters of
conpounds of formuley(l) containing a hydroxyl group,
are for exanple acé?g\ . citré?€§7~hactates,
tartrates, mal onates/*oxal\ates, salicyl ates,
pr opi onat es, succi na Qimay at es, | eat es,
met hyl ene- bi s- P- hydr oxyyriapht hoat es, gesti sates,
i set hionates, di-p-tokrjoyltartrates, x? ’
nmet hanesul phonatggs,
benzenesul phonat es;
35cycl ohexyl sul pha
exanpl e an ester pr
contai ning a car y p
hydrolysis in 43 vivo to thedpare | ecul e.
Exanpl es of ester prodru hose descri bed by
.J. Lei nweber, Drug thagawﬁézyf18:379, 1987). The
term"therapeutically effective anount” or "effective
amount” is an amount 5 sufficient to effect
beneficial or desired clinical results. An effective
anount can be admi nistered in one or nore
adm nistrations. An effective anount is typically
sufficient to palliate, aneliorate, stabilize,
reverse, slow or delay the progression of the disease
state. The term "normal chain" refers to the direct
chain joining the two ends of a 10 linking noiety. In
reference to the present conpounds an al koxyal kyl
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5 However, it Is understood that the conpounds nay
al so act at least partially on co-factors of the
“ki nase in question that are involved in the
phosphoryl ati on process.. For exanple, where the
ki nase is cyclin-dependent, a &¢b-fadtor such as
cyclinAis Involved in the transfer of phosphate from
ATP (al so considered a co-factor in itself) to the
substrate nol ecul e. . O her ki nas ors include
oni ¢ opect B8 BrHIGlY Sropi Rt LR G | pi ds
10(such as phosphati dyl serine), and diacyl gl ycerols.
The comomélmy@ﬂwa% vaw @g@b@%& délp ¥4 slRvd. ange
of protein kinases. Cne’suitable proteln
kPnases are the cyclin-dependent proteln ki nases. An
exanpl e ofln biieeentbypdimeit-othep avshdsr th& congsesl is 6 thdferm@aduip
I CMCG ki nases. Exanples of Goup I CMCG 15 ki nases
i ncl ude CDC2Hs, 00K2, CDK3, 04, COK5, CDK6, CDK9,
PCTAI.REL, PCTAIR@EW)PQQ , Dn2, DnRc,
Ddcdc2, DdPRK, LmCRK} R EhC2R, CdecZR cd02+
CDC28, PH085, KI N28, , MsCdc2B, {and GsC2R A
Group I CMCG ki nase of rticular intdrest is CDK2.
50 Anot her fam |y of protein kijpases are
protein tyrosine gi naseg., An exanple gf protein
tyrosi ne kinases is VIl proteiln tyrosine
ki nase. Exanpl es of
i nclude TYK2, JAK1, JAK2 and HOP. /A protpin kinase of
5 particular intey, ' & Vi |
tyrosi ne kinase I's JAK2." The K2 n kl nase nay
i nclude a recurrent unique acquired clonal nutation.
As stated previously this nutation is observed in a
Akj ority of polycythem a Vermalg ) patients and a
significant proportion of patients wi th ot her
nmyel oproliferative sor der ncl u senti al
hr onbocy PHEMRPYE#5IR REFeERTS L PUALR L RPG
myel ofi brosis (IM7). A typical nutation is ato
val i ne to,pOaRR! §2ant RE, BURSY § Mol AldeRRiabdvan 617
V617F). The Incidence of ‘this nutation In PV
é tients is very high (around 78% of patients).
Anot her ekennp kebaiimept oftthe imvettion dies compdiind &éthe famdlin@/i):
Group XIV protein tyrosine kinases. Exanples of the
Goup XV protein tyrosine kinase include PDG-R-b,
PDGFR- 15 a, CSRIR®)c- 1k2, FtFyFLT2, FLT3 and
FLT4. A Goup XIV pr yrosi ne ki pase of
particul ar interest The FLT3}|ki nase may
include a nutati-on. Theé¥® is substantilal experi nmental
and clinical evidence t support the Rypothesis that
FLT3 nmutations aRre inp
mai nt enance of AM.
mut ati ons of FLT3 repgult const i
of FLT3 tyrosine klngse 2QJactivi
fact or - dependent 4t2) ety S aﬁremad@nced by
conversion to factor-independent g and formation
of tunmours in |nnunodef|C|ent In addition
retroviral transduction of® Fﬂ%ﬁ& nmudne bone marrow
Wth an AML patient-derived FLT3 I TD (i nternal tandem
duplication) cDNA results in a letha
nmyel oproliferative syndrone. Furthernore, retroviral
transduction of bone marrow derived 25 from
pronyel ocytic | eukem a/retinoic acid receptor
(PML-RAR) transgenic mce with FLT3 ITD results in a
nmarked increase in the incidence of acute
progranul ocytic (APL)--like |eukem a In such nice
when conpared with mce that received a transpl ant of
nockt ransduced bone marrow. Applicants have
denonstrated that kinase Inhibitors described herein
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30 hemat ol ogi cal cancers include acute nyeloid

| eukem a, acute pronyel ocytic | eukem a, acute

| ynphocytic | eukem a, nyel odyspl astic syndrone,

| eukocytosi s, juvenile nyel onobnocytic | eukem a, acute
B-cell | eukem a, chronic nyel oid | eukem a, acute
T-cell | eukem a, chronic nyel ononocytic | eukem a,
nmyel oi d met apl asia, chronic myel ononocytic | eukem a,
acut e er ytoh? Prmaseitisally satepiebla sallgs aelivatheredf sease, and
B-cell |ynphoma. 53 Anot her ki nase-rel at ed

di d [ . [ ' der. I f
car di ovaseOPaR T e - nJab o eahgben TR °

failure, ischema, thronbosis, cardiac hypertrophy
and rest enpfk SompARRL He iieRRROC Nl Al §drdtiaedntREn thst tRere are

G o Ak SRS 1o P Sl (g Ju gt Sbodient o compounds of
conyibeimdantioh X'c Ko ¢ drawtesehsicalial hery atedebecus entl 15ratoms in the
the Jo?rﬁ&%ﬁ%ﬂtln atof gpgadc'e%saﬁnw%f @é SEAIEHSE of AN inSerEIEX? and Y
of such a disorder I's cancer. 1 , .
Adi 2i¢ Shoseni e Bt ¥6repaiend Samst Wi the peimelchpin | Jn @gether specific
i Meghsbogieante telompouned oftteinamtePX'e R anddeare fomasen such that there
ent earr?];j a%ﬁ'g}nghesﬁorn,ﬁ%l Kol .such as oral or rectal, or by

parent eral "adm nistration such as subcut aneous,

i ntranmuscul ar, I ntravenous and intradernal routes.

I njectionicar BMnpdaiddSofOhe iman@NKt amf Xbrare each independently a
i nt

Ly R S o onf Rt R R R b

¢arrier or diluent and in an anmount sufficient to

deliver t@ dehgin BabddRithtsX' tsbeleal@iidrn Bablodp &nkistht btve

dose., I'n %gglqgé enbodi nents the inhibitor conmpound
nay(B% selBEFT VBl y toxic or nore toxic to rapidly

pr ol{(bf er atGuadjyteldnd, e.g. cancerous tunours, than to
norngy celd sakyitAsaysed herein the term'cancer is a
eneral termintended to enconpass the vast nunber of
bnditions that are characterised by uncontroll ed

abnor mal v @ueineofodisents’ is selected from the groupennising 8k ed

that,f he ¢gspounds of the invention will be useful in

tregL ng vséious cancers inclUding but not limted to
bond®tance 2q'ncluding Ewi ng's sarcoma, 25

ost gosar cefi@;Gtlrondr osar coma and the |i ke, brain and
ENS(BEHDUL@Hkﬁgbyding acousti c neuronma

neur opbl astgmas, glioma and ot her brain tunours,

spidﬁ) coF9H¥E%%U?§, breast cancers, col orectal

cancgrs, aOMahe@CHeol orectal adenocarci nonas,

endocrine cancers including. adrenocortica

car.ci noma, pancreatic cancer, pituitary, cancer, : i

thyroid cHR8spedis empedipe X Eaﬁ@@v-, Inga ‘H?ISSP%C?\%@@‘P?"'"‘G“‘ X'is
sl tigel,©-. end amsthérespaeitp lembbdment ge's tsr cdCH681-i nhl a®er specific
Cancﬁ%h%di Al L NgLHOTRCH FBNEELecRESARBARRA 6 2BGRICH,-. In

smal 11N ancéer éﬂ

estine ca ,. Liver "cancer, extra hepatic
bi | eangitietspealiseapodigend Kr 8 AH&ELPRA: car ci noi d t unour,
gal | bl adder cancer, genitourinary cancers |ncluding
testicul arln c% qggnﬁbodﬂ%ﬂls')@l Cs%%&gfﬁ fronWhQ?Joﬁ;?&oﬂsi&ﬂ@G@r J
gynaecol ogl cal  cancer’s ik I'ng cervical cancer
dvarehn caPfeetkyl-vagi nal cancer, uterus/endonetrium
cancgy, VvVu\Yaeenmer, gestational trophoblastic
cancer, fallopian tube 35cancer, uterine sarconma
head and neck cancers including oral cavity cancer,
l'ip cancer, salivary gland cancer, |arynx cancer,
hypopharynx cancer, orthopharynx cancer, nasal 54
cancer, paranasal cancer, nasopharynx cancer,
| .eukem as i ncluding childhood | eukem a, acute o
| ynphocytic | eukem a, acute nyeloid | eukem a, chronic
| ynphocytic | eukem a, chronic nyeloid | eukem a, hairy
cell |eukem a, acute promyelocytic | eukem a, plasnma
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for further information. The conpounds of the pregent
i nvention can be adm nistered alone or in the 25 form
of a pharnmaceutical conposition in conmbination with a
pharmaceutically acceptable carrier, diluent or
exci pl ent. The conpounds of thg Invention, while
effective thensel ves, are typically fornul ated and
admini stered in the formof their pharmaceutical ly
accdpt abl eCiglkMQC:adk-hese forns are typically nore
stable, nore easily crystallised and have i ncreased
sol ubilit

typi cal | yY'U?g%n waqdﬂ%en}sgahsw ¢ [ﬁtlajloﬁ'grr@% u?p colﬂﬁ%ﬁ%f
conpaki ti é¥@Hmhi ch are fornulated dependi ng on the
desigged mp@p,cpf administration. As such in a further
enbo nent E resent invention provides a

phaﬂ ceutP ﬁ*gonp03|t|on i ncl udi ng a conmpound of
For )l a (+PHMMEOa pharmaceutical ly acceptabl e
SSCqéflerLCﬁtkyg fngOr excipient. The conpositions are
pr epared in manners well known in the art. 56

The O nvent?d& e PCérner enbodi ment s provi des a

phar maceuti cal pack or kit conpr|S|ng one or nore

cont ai ner g, s E m%&nﬁ&?xgi@. -OB0,E H n&n@' sbé@fo%ﬁib@&)ﬁént X'is

of the harnac utl ositiQ s of I nvent | i
I'n a padkober mepfic 4m %m?rtsdﬁdwa@*&%'ﬁq ai Ropnotier specifc
haviemommumi X2 iglocagn,0f Ihheotageptcifcsimbodimentki’tis ~CEFDCH,- In
i ncl £ iy an effective agent

ei th aH&ﬁggp%cgﬁ%&% é"Jn &g '?Fﬁ%ﬂ"‘ﬂﬁu nd | yophi | i zed

tonposi tions), mhlch can be diluted further prior to

use or thaypafiauark) @sdhil QWiseed cahpduhds of tie deattioabrecielecttd from the
use, ere. vials may include one or nore dosages.
Con\P \Mﬁé:ﬂ? Sﬁipg?fn the kits, single dosages can be

provided in sterile vials so that the physician can

enpl oy &ike vials directly, where th®vials will haye
t he desl?\ti a entratio a %Tfsy/g\\\

Associ a h such cont alvaer (s) n be varlous
witten{jmaterfi als such as instructi use,
[ nnental

or sale of

notice
phar naceutj cal s or bi ol ogical prpduct whi ch notic

refl oval agency " @cture

or sal efjffor Human a tration Th
conmpounfls of Jt he inyentign nay be d

adm | natTO‘f(R'VM t |&1 -‘T\-(Rﬂ}

addi ti onal drugH®(s) are anti-cancer driugs a
pyocedures (e.g. surgery, radiotherapy) for the
treatnment of the disorder/di seases nentioned. The
conponents can be admnistered in the sane

formul ation or in separate fornulations. If
20admi ni stered in separate formnul ati ons the conpounds
of the invention may be adm ni stered sequentially or
simul taneously with the other drug(s). In
addition to being able to be adm nistered in

conbi nation with one or nore additional druge that

i ncl ude anti-cancer drugs, the conpounds of the

i nvention may be 25 used in a conbination therapy.
When this is done the conpounds are typically
adm ni stered in conbination with each other. Thus one
or nore of the conpounds of the Invention may be
adm ni stered either sinultaneously (as a conbi ned
preparation) or sequentially in order to achieve a
desired effect. This is especially desirable where
the therapeutic profile of -each conpound is different
such that the conbined effect of the two 30drugs
provi des an inproved therapeutic result.

Pharnaceutlcal conposi tions of this invention for
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5hard-filled gelatin capsules using such excipients
as lactose or mlk sugar as well as high nol ecul ar
-wei ght pol yethyl ene glycols and the |ike. The
solid dosage fornms of tablets, dragees, capsul es,
pills, and granul es can be prepaped with coatings and
shells such as enteric coatings and ot her coatings
wel | known 10 in the pharnmaceutical formulating art.
They maydRitional |y contain opacifyi ndrl

al so be ;gg onpdsi-t] hat they re

i ngredie nly, or preferentially,
part of tjhe intestinal tracts [

del ayed ! Exanpl es of enfeddi ng sQmy
whi ch can b¥ used include pol yheric subs
waxes. and fgr
distr n beRinco
slow re targeted/del i very sysYens
pol ymer [ [ s, and mcr

above- nenti oned éicip
forms for oral adm nistration include

phar macgriyi cal | y accept abl e enulsion%, sol uti ons,

suspert hi {rws rPups_afdely xirs. | [ f to the
active pbounds, the |idquid dos "ﬁax

contain di l uents commonly used in the art \such

as, for . wat er or otler sol ¥

sol ubi i zi 4 ifiers s as et hyl

al copol , i et hyl ethyl o
acet ate benzyl propyl ene

gl ycol di met h m de

(in" ps tlgyL r, coftonseed, groundfut, gorn,

ol i ve; , giths) , 1 e ~ U
30t et r ahydr of ur flur yl ohol , pdtyet hyi'ene JTyc ff R
and fatty acid esters of sorbitan, and m xtures

t her eof . Besjdes inert diluents, the ora

conpé¥i 56/#hskude adjzuyant s sugh_as
mettinék\gen s, enul sifying and*sus ' agerfl's, Y,

, fllavoring, and perfumn

Suspensi ofys7 I n addition to/the acti ®npounds, nay
contai n syspendi ng agents , for exapple,

et hexyl atad i sostearyl cohol s,, pol ypxyet hyl ene 0
sorbit amdysorbitan gsters n$ 0 talline

cel lul gse, alum ni ahydr oxi def| bentlonite, =
agar - r, and tragacanth, and m xfures [thereof.
Confbsi t Mehs tafTbﬂwvagug afJFstr .
breferably suppbsi t o¥ |

m xi ng the conpounds of this invention with suitable
nonirritating excipients or carriers such as cocoa
butter, polyethylene glycol or a suppository wax
Which are solid at roomtenperature but liquid at
body tenperature and therefore nelt 10in the rectum
or vaginal cavity and rel ease the active conpound. '
Dosage forms for topical admnistration of a conmpound
of this invention include powders, patches, sprays,

oi ntrments and i nhal ants. The active conpound is m xed
under sterile conditions with a pharmaceutically
acceptable carrier and any needed 15preservati ves,
buffers, or propellants which nmay be required.

The amount of conpound admi nistered will preferably
.treat and reduce or alleviate the condition. A
therapeutically effective-anount can be readily
determ ned by an attendi ng diagnhostician by the use’
of conventional techniques and by observing results
20 obt ai ned under anal ogous circunstances. In
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wherein R, R2, Ra, Rb, Z2 Arl, Ar-2, x1 and X2 are

as defined above; (b) subjecting the conpound to ring
closing netathesis; 25 (c) optionally reacting the
doubl e bond thus fornmed to forma cycl oal kyl group. -
The nethods of the invention ig ol ve cyclisation of a

di ene conpound of the fornula described above which

can be produced using procedures well known in the

art 30 or by the-ones detailed bel ow. The exact
choi ce of d usé®¥ to pioduce the for %1 Y,
cycl i saf ifon Il depend upon\the di ege segl ected and

nmet hods o thesis of the dienes a it hin the

skill of tlie 6%l | ed addressg¢e. The c pd may be
®ough it i typlcal t hat
converted to/a suitakile id salt. Acid

{%' y 3

I~ anN\app opr|ateRfornu1a hay
provi ded as di scussed above it is then subjected
ring closing netathesis using standard conditions. A
nunber of catal ysts are well knomn_;e«bgé;uitable for
ring closing netathesi s=taclddi ng-& nunb of 10

rut heni um based catal ysts. |Suitabl e ruthenhum based
catal ysts include wel*-k rut heni um base

catal ysts used in ol ef tathe3|s reacti ops, such
as G ubb's catalyst (fifst(Rihd second gener tlon)
Hoveyda' s catalyst (first and second geperati on) and
Nol an' s catal yst Rn i nstance It y be

-

necessary to nmake approprréite adju ts to the
reaction conditions go all gw ri ng-/cl osi to occur.
In one specific e e he 15catal y4t i.s Gubb's
second gener ati oR'cat al'ySt. dw*based

catal ysts useful for the netaﬁhe3|s yclisation step,

as di scussed above are all known catal ysts that may
obtain ' i ques. For

gianple @ggp¥ﬁkﬁgﬁﬁfééﬁ%8é@b?%&@%%@s for exanpl es of

sui tabl e 20rut heni um based catal ysts: Organonetallics

2002, 21, whskdin R1BR, &8, k, ¥44 6nd edrelasl®@Bfked abde2758; J.

Am Chem Soc. 2001, 123, 6543; 1999, 121, .791, 1999

121, 2674; 2602, 25124, 4954; 1998, 120, 2484, 199

119, 3887Mn optaipemuotimentsyiy’ is selertefdte tha gigup crsgRing of A ralogen,

(Ir g.all§dhe heterdSIOR, @aoall%O%etemgbloh&ﬁQ a4, hete@ayl, cycloalkylalkyl,

85;
2032’%“’%3%"‘”@& 20177980, 203%‘3“%‘” ﬂé@s PROREteroaliy,
i Nos. he@*ﬂs&@aﬁl@fﬂeﬂ'%@egwn@@iemﬁm w’h@g&'&i‘% hgdroxy, Byiroxyalkyl,
1 1 alkBxyp Alkbikya My, ajyblyallsﬁkbiyalhbﬁrobﬁidamyidn@, édyiem 2B/akkylo®y, phenoxy,

r| ng ﬁ%yfggx{ %e?epo%fs}lotxhcalh% %Iéyla Jor, o& no sul%agtgmxflld s-m?ﬁylammo,

B brisu, tGae FRORT CONIRMN @@C\QRE thﬂ(F@R aNQ'@OUHRa alkoxycarbonyl
t enpagiahinbRbohy, pl Qﬁbl{yy thﬂdyﬁ@foﬁﬂ Osﬁ@IsQWd a'FW%Q!anMh € arylsulfinyi,

di ene. bei cti and t he
et AYORIRHA T2 R sk bR Seomtonam e haliee on | <
carried out at a tenperature of from20 to 200C. In
anot her enbodi nent the tenperature is from30 to
120C. I n anot her enbodi ment the tenperature is in the
range of from30 to 50C. In a specific enbodi ment the
tenperature is 40C. 10 The ring-closing step
may be carried out in the presence of any suitable
non-interfering solvent that does not interfere with
the reaction. A skilled addressee in the area can
~readily.select suitable solvents that do_ not
interfere with the reaction, neverthel ess, exanpl es
of suitable solvents include al kanes, such as

n- pentane n- 15 hexane or n-heptane, aronatlc
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routes and synthesis schenes as descri bed bel ow,
enpl oyi ng the techni ques available In the art using
starting materials that are readily avail able. The
preparation of particular conpounds of the
enbodi nents is described in detail in the follow ng
exanpl es, but the artisan will recognize that the
chem cal reactions described nay be readily adapted
to 10 prmpattan emiudiizats ob fhe divbreion Rbje seisctest framhige group consisting
vari dj t F X I h Si f

oP Y S{G??I !érgﬁg fodo, thﬁ @fﬁﬂ %rop{vl ﬁutﬁ}’}]hbﬁl? hexyP! cyclopropyl,

non- exé oun success

per Fidlabsy, W%H}’q‘f‘?x&a@?tb‘?& %1 &rpé’ﬁ'%"xlf Feppiode am% Mglgytamino,
in feh?laﬁal’nb, prépyBiminay oLl périizaiing 4ad béxgiatrinogeach of which may be
r

I'Snt 3@&5@5“3*&%%%‘9@%'03 by changing to other suitable
ea

I'h the art, or by neking routine
nmodi fi cati ons of reaction conditions. A list of

suitabl e prQuas bnbeiBd M RSisi sBleQbDREH hedliphadisting aNH, chioro,
be found 15 in

: G eepe' s, Protectiyv
O GHHTE. S, e, BN et e pdarming and
Al t dexybrniincgbach obwiidirmayeacpicoally sdisttgedsed herein or
nown in the art will be recognized as having
applicabi|it for eparing ot her conpounds of the
various e ﬁf"@od' e”th ‘Reagent s useful for
synt hesi zi ng conpounds may be obtai ned or prepared

accordi ng t(ﬁﬂé]ﬁ@ﬁﬁﬂdﬂﬁbﬁ% Fl?qé)&@ecleﬂ fﬁom%@érbup t%%iﬁhnb Ren, halogen

| ]
ol | SR BraPEbs FHOTE. POPTESIAISCTy | FRTERD ar SR
Begheesciatylaiky,and arjlalipar t s arttrgpetatgint age syaaatyibsteroalkyl,
wei ggfémcgﬁﬁugﬁgﬁetérﬁmﬁ %Eféﬂ)aﬁrt BRFodiks earyﬁé@érbéﬂ@ﬁ h?cﬁr@iyt hiGoxyalkyl,

mat er | al er rea S were %urcrg [ﬁﬂ@ o
comAspeh alkowglsy. SuppaiviPR; helgropycioaiolx, FRYoRBIRKYgLY: Phenoxy.
Compareyiogy, HeBir@adix@r arﬁymt dligintnol_taglamiran dulfesganing, t suiinylamino,

f ur 3f | t e 0X carbon |

v A RL) G, SR, S pron

fer @Ikﬁamkeﬁ%@st@avlf r SO, ol kgl sﬁ"@é@%ﬂw b&HsHER lan Isulfinyl,

us edmadsWfefgiavieskyl, fddh oswihisendybewpticallp subsfitued. by usi ng

standard net hods in the art unl ess ot herw se

i ndi cated. 30 reactlons set forth

wer e per f Broeggn GWE@*m%“SpESs!StSP'@@ech% b r9é°”8f°°ﬂ?'?“P%§€h, chlaro

ar gern, iodb} Metayl Jatyil, Ngoryl) betyl, péntyniziendycbpomé raxtiougyl, phenyl,
unlh?cﬁé)g{?trne%%. w%iyat ﬁlg%oxy' 'Bar@zglgwra%ﬁ'go SAbMGEHiSe, &Rfamino,

ber septa for
t he pPrapyiBBG.URTINGS PentipstinoANE hexninoe gasa Hf whigh Fay be optianally
SYT isiSutdd assware was oven-dried and/ or heat-dri ed.

64 Anal ytical thin-layer chromat ography was perfor msd

on gl ass-backed silica gel 60 F 254 ates (E Merc
(0.25 mm) i cerfeln embediaeri Biqmtsnlectabmgﬁga«w °§6?'§}'éﬁt°f H, chloro,

o2t ipRsnd, Mo, )amm-Eh@etﬁ)ﬂﬁﬁiﬁé Qih§laMiRb Sradsiaay 6,buiaminoCoerithmino and
trr:tr gl}-‘:?y tmelncggach of \ﬂ%&ﬁtﬁa@%?t h%ﬁf& bsmtetll on of starting

e "Wele visual i zed by
UV absorption or with a p-ani sal dehyde spray reagent
or a phosphpEBletRelsmbReest HPeagRRled frd {Hlélgﬁbhﬂﬁiﬁmir@a*kfand
20 Wt % in ethanol) which was activated with heat, or
by &K ning In an | odi ne chanber. Wrk-ups were
isypi cal 'y done by doubling the reaction volume wth
the react ,QR.HQls Esa?ﬁce%oo%énm@fw%nmaﬂ,hvent and 10
t hen mashlng with the indicated aqueous sol utions
usi ng 25% by vol unme of the extraction volunme (unless
ot herwi se indicated). Product solutions were dried
over anhydrous sodium sulfate prior to filtration,
and evaporation of the solvents was under reduced
pressure on a rotary evaporator and noted as solvents
renmoved i n vacuo. Flash colum chromatography [Still
et al, J. Og. Chem, 43, 2923 (1978)] was conducted
u5|ng E 15Nbrck grade flash S|I|ca gel (47-61 nm and

. - r D P raY ot | b e
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66 and cis- isonmers which can be separated by
chromat ogr aphy. Conpounds of type ((Xa) nmay be

obt ai ned by cycl opropanati on under standard

condi ti ons. I[lia Va 5| Xa Schene 1 By
varying the identities of the gtarting materials a

nunber of different conbinations of X1 and X2 can be

envi saged and produced as can a nunber of 10
differentially substituted fornms of Arl and Ar2. In

t he schemg @haWembainendR’ isasaidcidd Bordthe gioap tasieiligedHas-Cs alky

h h |
by o Pty P PBYTIER abftFE et E B2 oG R BFif na o,
Schesaitg!. lnagaﬂq"h@"ﬂho@mﬁ%eﬂ@rfé@"ﬁ/'or the synthesis of a

ngnber of anal ogs of the conpounds of for mula Villa
are detail ed helo

11 el il e Tp e iton o gt nc 01
us ecalfybrin pepEpific emigpdice RS lrnChsC.@fkyf or nul a (XVI Il b and
XVI11c) that can be prepared by anal ogous procedures,

for exarrple by the choice of a iate startin

mat er i al s'n Qeffin gppedinepts ﬁ4Nsﬂi¢iepdpf5WﬂF? BrOHQ:?P"S'WIO?& Cs alkyl,
10 Ote@ratkyiand eyl ph & agpcité eroldimentiR®as CyCi.algi | abl e

2,4-di chl oropyrimdine (la) under Suzuki coupling
condltlons with boronic acids of ty (XI'la) affords

bi ar i colﬁf@ﬁ?ﬁ'ﬂ@“‘iﬁﬂ'“‘t‘?ﬁ?}@ (sReipgiey f’”%\FiF éﬁ“%i’P”F'Ft@aPﬁ%m“d Cr-Ca
Wi t hallgl, kesvgdikybararicge spedfivmbmiihdreRYis esertigl afa tandase
such as Cs2003 furni sh unsaturated ethers of type

(XVa). Substitution with aniline (XVIb or XVlc) under

&t andar d_trowtsin prbrsivenisdy drsselegterfrey thecgrug raasiqing 4f| hand Cr-Ce

or JRWULG) a spacili@dmidoBimentR’ @yredi at e ready for ring

cl osing netathesis (RCM. Enploying G ubbs 2nd

generation catalyst RCM furnishes (XVIIIb or XVIllc). ..
Conpounds noferaiinampogiments gk deqprmaonasty @fythe invention each R is

CyC'uﬁtﬁbQﬂ@rﬂ tsblofled Midhe the SraUP ha hdiktied 6fcH, thalogsh, a@lBo, i, Raloalkyl,
hfhgb Fﬂl&mcyubau% VAR (E&amylaﬁ%yl &?@clﬁkﬂglk ! afytaikyl,

| aXI He&eroary!alkyIR;pyql@a{Bylheteroalkyl heterocycloalkylheteroalkyl, heteroarylheteroalkyl,
arylheteroalkyl, hydroxy, hydroxyalkyl, alkoxy, and alkoxyalkyl, each of which may be
optionally substituted.

25 In cerain embodiments each R'™ is independently selected from the group
‘consisting of H, hydroxyl, fluoro, amino, methoxy, methyl, ethyl, propyl, butyl, pentyl,
hexyl, phenyl, and 2-morpholino-ethoxy, each of which may be optionally substituted.

!:In certain embodiments each R" is independently selected from the group
30 consisting of H, halogen, aikyl, amino, NRPR®, alkylsulfonyl, haloalkyl, heteroalkyl,
haloalkenyl, heterocycloalkyl, aryl, cycloalkylalkyl, heterocycloalkylalkyl, arylaikyl,
heteroarylalkyl, cycloalkytheteroalkyl, heterocycloalkytheteroalkyl, heteroarylheteroalkyl,
arylsulfonyloxy, arylheteroalkyl, hydroxy, hydroxyalkyl, alkoxy, and alkoxyalkyl, each of
which may be optionally substituted.
35



XlIlla Schene 2 5Aniline (XVIb) is obtained from

ni tro-al dehyde (XX) by al kylation of the
correspondi ng al cohol (prepared by reduction of

al dehyde (XX) with sodi um borohydride) with ally’
brom de (IVal) followed by Snd 2 reduction of the
nitro function. Synthesis of i#ternediate XVic 69
Aniline (XVIG is obtained froma 3-nitrophenol by

al kyl atio ' 0dY U @AY
SnCIyZ r e.dumcﬁr{gﬁ. ghbollments QGQERQ(ZIS Xlfl/Jlie?pialfcz@ﬁtlyos}@!f%@teb)4‘rom the group

5 SYNTHESI d he
i 11 Leopsisfip@ f i HWdreYh CRednere nl?ff@'dewfpwb Biﬁi %35'- Fexyl, phenyl, and
C OB intvgisolind-ethiynasdciof(Whiith Inlag be bitiatallg substihgeddr epar ed by
anal ogous procedures, for exanple, by the choice of
appropriate starting materials. N (R11)0 RN N XVI||d
19 Schem certaimembedimeisAf thedierliopeagh Ry igindpneatindly selected from
2, 4-1dé chhRUEPY dbisthdie 61 a) HUNdgkoxHUZ Weteraatp| i heferocycloalkyl,
mdi tions w.th boroni ¢ aci I RY ) atf.or ,
o1 ar R 3aRT, G15E SRR oA Rt ob e RS optonaly
Wi t heubgtilwedd. br oni des (XIVc) in the presence of a base
such as 5 Cs2CA filrnish allyl ethers of type (XVd).

Substitutjon with anilin XV h) under . standard .

Sndi t§ onn A pRRH eI 0t *w?%m'é@% gye SrPggigenticis 0. dn
i nt emntbelieatbedimertdys f.or ring cl osi ng netat hesil i

(RCM . Enpl oyi ng Grubbs 2nd generation catal yst RCM

furni shes (XVII1d). . Conpaounds of ty. XI Xd) are . .
obt ai ned ByFegyR I%%?%'B%[%T#%”‘f?ﬁ%oé'r%gﬁé’ﬁ?}l‘aﬁo‘)ﬂe eimBodiment g i 0.
condn tnathes emtic@iByent diisdi s of XVII | e-i Macrocycl es

¢ontaining a five nenbered heterocyclic ring |inked

to the pyrimdi ne system can be prepared by a ‘ )
pr ocedur e'"ef’ﬁﬁ?'BﬁB‘E%d\'/'f‘%“s( N4t ‘erea i%gg L 8’r£ XUPT§ griggfiment o is

+ St ardneniy ahstbenealobdmedbiisse arcter entadimest.o iSE.r uct ur es

XVIIle-1 below are representative of conpounds of

this class. 71 XVITTXVIEL T hXVIEL h 4

SXVE | | e 3 certain embodpapisd s \YPPTa £paRLgS pif@ondenty selecid from
P epid @bupapngdting oimpounds of type XVille, XVIIIf,

XVII1g and XVIII1h. Coupling of comercially avai
2,4-di chl oropyrimdine (la) under Suzuki coupl i
conditions with boronic acids of type (X le-i)

af f ords bi ar co unds of tyge 10(Xlhl.eci), M

on t;ézaﬁren(wv}t al br otRydes~( M) A1 t Twey pr eSet
of a base such as Cs2 furntsh allyl ethers of type
(XVe-h). Reactiop anil

ne ‘(XVI b) under standard
? o} i
:(\ PN 20NN
2,
L

™~



72 conditions followed by ring closing netathesis
(RCM enpl oyi ng Grubbs 2" generation catal yst then
furni shes the desired products (XVille-1).
Representative procedure for the synthesis of

conmpounds type (XVIII bj 25
53- (2-Chl oropyri mdi n-4-yl)-phenol (X11lal) OH
To a _degassed solution of (la) (1 My, 6.71 nmol) and

() al ; nmol ) 1 y et hane (10
L) %ea;\a&dferg\sequentl al I/y,%a\qu};)\?stNaZ 69,

10. 06 10 mmol) @Jd Pd(PPI 13)4 (0.38Yg, O. 35/ (m\)/\
The resultant m>ure was stirred at Cfor 4

h, cooled to OC and quenched with saturated NRI Cl.

The product was extracted wth CH2A 2 thrice and the

conbi ned organi c ext s were washed brine, dried
over Na2SO4 and congentrat ed under reduced pressure.

The crude m xture wds cofum W&%/(Ekowklexane)

tof%w I'11a1y. (ESI® posi tive
nk 15207 (CM+Hr); 1E1 NWVR (400MHz, CDC13):

59.74 (s, 1H), 9.23 (d, 1H), 8.83 (d, 1H), 8.01 (dd,
1H), 7.60-7.65(m 1H), 7.35 (t, 1H), 6.94-6.99 (m

1H). 4-(3-But 4/nyl oxyj- phenyl ) - 2-chl oropyri m dl

(Xval) m xt ure of (XIIIal) (2. 0g,

9. 68 1) an (XI'VY), (N, 8q, i dry (10
nL) at janbien tenpe \lke/v\nfs\:a ded c u

(14. , mmol ) and the restltlng m xt urfe was
stirred at 40C for 6 h. The reattion m xturelwas

cool ed to 250C and quenched with H20. The pr%duct was
extractied with CH2CL2 thrice and_the combi ned organic
ext r%q_ washe \vy h H20 folty

dri €d Gver{{Na2SOM4 %an%r;d/concentrat ed und reduced
pressure tip furni sk whi ch was pur;({)/

col um (Et®M Hexane) to obtain 1.61g of (XVal). LC—
(ESI positive node) mz 261 ([MHr); 1H NVMR (400MHz,
DMSO d6): 86.82 (d, 1 8.12 d 1 7.77 (d,

11-1), 7.70 (br s, 1H%% , 7. 18 (dd 1H),
5.86-5.98 (it, 1H), 5.16- 524(m H . . 09-5. 13 (m

1H), 4.13 5(t, 2H), 2.49-2.56 (m :
(3-Ni tro-phenyl).rnet hanol (XX1b) NXXI)) (XXIV) 10
To a solution of (XXb) (5¢g, 33.1 mol) in MeOH (25
m) at anbient tenperature was added NaBH4 (1.25g,
83. 1 nmol h oanemiagiment igiselpeief ramdhei9rauraeesiding f ed f or
30m n. The reaction m xture was quenched with water.
The product was extracted with CH2C 2/:hﬁ:ee and the
conbi ned organi c: a wer e vvash th

foll owed by brine,”dried Over 15Na28©4 an

concentrat ed under reduced preasisure to furnish

wi t hout purification 5g of compound (XClb). LC M5
(ESI positive node) niz 154 ([MtH .); 1h1l NWVR (CDCl 3)
B 8.27 (sinappgciicgmpedimepyYisiy 7,73  (dd, 1H), 7.57
(t, 1H), 4.85 (s, 2H), 2.07 (s, 1H).
1- Al |l yl oxynet hyl- 3-ni t rio- genzene, (XXl 1b)
(XXI b) (XVi 1)) Toﬂ&,, de of (XX1b) (50,
32.6 mmol ) a.nd allyl bromde (11.3m, 130.4 mmol) at
anbi ent tenperature was added KOH (3.65g, 65.2 mmmol)
and TBAlI (602ng, 1.63mml) 25 and the resulting

m xture was stirred at 40C overni ght. The reaction

m xture was cool ed and quenched with H20. The product
was extracted wwth CH2A 2 thrice and the conbi ned
organi c extracts were washed with H20 fol | owed by
brine, dried over Na2SO4 and concentrated under
reduced -pressure -to furnish an oil, which was
purified by colum (EtOAc/Hexane: 9/1) to obtain 6.3g
of (0(11b). LC-MS (ESI positive node) mlz 194 74



([M+H]); 1F1 NMR (CDCI 3) 8 827 (s, 1H), 8.18 (dd,
1H), 7.73 (dd, 1H), 7.57 (t, 1H), 6.01 (m 114-5.38
(m 1H, ), 5.29 (m 1H,), 4.65 (s, 2H), 4.13 (dt, 2H).
3- Al l yl oxynet hyl | ahenyl am ne (XVI 131) 5 NO2 (X0(11b)
To a solution of (XXl 1b) (10g,2651.75 mmol) in

MeOH CH2C12 (1:1, 150 nli) at anbient tenperature was
added SnCl2. 2H20 (46. 7% 207 mmol ) and the resulting
m xture 16 apaserspegficembedi@emYdht . The reaction

m xture was cooled to 0OC and quenched with saturated
Na2CO3. The product was extracted with CH2Cl2 thrice
and the conbi ned organic exég‘d}rbvere washed with
1-120 fol lowed by brine, dried over. Na2SO4 and
concentrated under reduced pressure to furnish an
oil, which was purifi eg%&i colu éEtO c/ Hexane: 5/1)
t obt ai n"gnghey sBecifie kY, ’}Xe']‘?ﬁ'%?b‘é)'c‘ PEMEOPC Ms (ESL
p05|t|ve node) 15ar/z 164 ([ M+H +); 1H NWVR (CDCl 3)

17 ( t, @E%fglf I??\ led{ Q vaéa]%eé)d c@ss&%b@@ m:%b)e op%ngﬁ)s@b@@ted If 7

4 oéhq Yﬁnatng.l)s optg)ngly s tltumthen in certain embodlments the optighal substituent
( 3- Aé bayd cvgyriarittiy rophednsidtihg 64 hldgeh 4O, 3SSONL N - B e RYTR,, alkyl,

%‘;rﬁv y%@“m fpa{ej) %gvlkalogik}myl hgroewilb J_E J?ﬂ%‘ g%&ﬂgﬁ ggéloa!kenyl
mm| terqwq*patkuit dwisrocycioalkery), anl, atﬁier@wf hYEoe r AR a salkoxy,
addea%k;lélikDiCI alka;(yaym)alk@@detérbwr eskériyioxy Rikyiylokg VaSioalkyloxy,

stir r 00 T 0 t

vas LG Gl RIS e e AT . HeBroavion,
pr odiptalicyna Betergarylaled. eary{Mkwnxmminz tafyviewiso ari"dylﬁfﬂéo aminoalkyl,
wnH‘%%m eI ShldHyC aﬂ%&ﬁl@ﬁﬁsa%ﬁl%nwghﬂﬂsumrﬁ(h amdioaIkal @mtoxyalky,

conc P l{;égy\eﬁ(ggq;}ﬁr gblu é‘f{eggfﬁ\!cqrt glafzﬁrolil 2Edan

oil, which was purified by 75 col umm ( Et OAc/ Hexane)
to Obt a' nlrﬁc@ﬂﬂn ehbddinéhistida sdbstitdehtd ard EidIMR floflkd grbupBconsisting

(8338 b I—B dl 7 559 f&) 1%92 %y@ Iakei% i?e?e;éag%l Jhl_poalﬂi‘) éllﬂynyl aryl,

B 9@y@0aﬂel (lmter@.wglgallﬁl 8@1@0@&, (hdrot) hyd@xy@&yl( nqlko;:H) alkylamino,
5. 1Qmmodiyi( 'Ebyla%'i'ﬂo sheRSk gs(rﬂfko;lﬂd)kyl beftBioks . al%lfon@l Odhytsuilfonyl,

Exaﬁﬁ]%s 'f%@&)ﬁé?g%dggw néé‘éy&o A dS Macrocycl e

egassed sol ution
of (XVIIbl) (20mg, 0.05 mmol) and TFA (14ng, 0.125

mml) in ﬁ%né’n {2 hpBilinds & FBIRILN thet SRREFRAERME are also
added Gr ubbs eneratio

|
B S St A s S By "SR s

oV erphargiateutideie accedattie prodmys tand ehamsceu@ellymh@nrdetabﬂlﬂes of such
con Q Qﬁ‘ﬁ ChePaBS SHE Br it hatsdied an

oi | %‘SH (IS@ n&’ﬂ'h uralc %‘gggye@r eparative HPLC't o0 obtain

9ng of (1). HPLC purity at 254nm 95% 15 LC-MS (ESI

posi ti ve mudejentahals36datdd thbhdrnacelifehl duP{@BGh@)ding a compound

%1_0 0?@ ﬁen}lgﬂz%tth aﬁqhﬁ%@ﬂtg&ﬂ%mg?ﬁaﬂ@ }_én‘#er d;]!u"&n! or%xc%%en( m

 7.10- 7.20 (m 3H), 5.61-5.73 (m 2H Jtrans 1=
16 OHz) , #h. Stk ,aspdd) the dnvbitichtprovRiel a mbit®8 of thhibBig pne or more

sy ntgpn ‘gf‘ kifta g%(sktgguﬁg%ggﬁﬁgtﬂ?et %nés?r ﬁ%l%%% £inds8%) 4rldRr co-factor(s

esl S
1- Altheygah fa/argefigriive ampiat 2ba éor(lwm ef)the inveptivno i 80 gmbodiment "‘e
§9XXIch@pound & saBkpduRg e formiuRg) ) LMe(Is A, (B Ged(ie
descri bed for conpound (XXl 1b); LC-MS (ESI positive
node)m z 180 ([ MrH] ). 3-Allyl oxy-phenyl am ne (XVIcl)
76 ((X11c) (XVicl Conmpound (XVlcl) was
obt ai ned using the sane procedure described for
compound (XVIbl) LC NB (ESI positive node) m z 150
([ MtHr). :
(3a||y|oxy phenyl) 14 ( 3- but - 3- enyl oxy- phenyl) pyrim
di n- 2-ylFam ne (XVI1cl) n- but anol 100C



N N (xvnci) 10Conpound (XV1101l) was obtai ned using

the sane procedure described for conpound (XVIIbl);

LC-MS (ESI positive node) niz 374 ([ MtHr). Macrocycl e
Exanpl e 2 (Conpound 12) Compound (12) was

obt ai ned using the sane procedure described for

conpound (1) HPLC purity at 254nm 99% LC M5 (ESI
positive node) mz 346 ([MtHr); 1H NWR (CDCI 3) 611. 30

(s, 1H), 8.29 (d, 1H), 8.21 (t, 1H), 8.11 (t, 1H),

7.57 (d, 1He dgmpodndsSdiidséd herdihl)may7acB BiretilB Bnd aplelPldp the kinase

7.22- o . L -
6 035l (o ogiL Ey; St el P Sl e
1H, afsplact @eaghparialy opg-factyrs et pig, invejugd ingheyphosphoryiaiign process.
25h63’1323>@31pl(amhe4?e;ﬁ19 kinaé is'i@ﬂmelsmﬁ?ﬁ,ia\tﬁ-f@ildb etefl a6 eyclioX s involved
the .synthesis conmpounds ' o

(3- crﬁ(k’&ﬁw%g 61‘; PPor‘?‘P%EFen?rﬂlgyﬁﬁg S%n{/éf( Ilée#git 3 é:ﬂ-&\ctor in itself) to the
( XI IsubsrpieQpigecule. Other kinaseomfrstersdingidde icaio spagies {such as zinc and

obt ahiee), Uslid\Such RS pRRPRIBIRERY Whe diegfftélied for
corrpound) (@(ﬁtlal); pLC%ISl&{ ESrI%qiposi lt ive r;ode) raiz 221

([MH ).
- (3- Al | ylnoxy mebirjthen hicthe tpthd thialoos or-rye protei Winese(s) is a cyclin-

(XVag)endaft g‘gﬂg:?r? iHIEQse.( XN a2dpe S el REfe iR BedeN@on RfEse is a

ngﬁgg%geqp%%j(inyq?ﬁq@;gg %rﬁq%ﬁ:n‘ﬁ%}it;] t_ﬂe %?é\dgjr)ci\nclcq;ir']\ége gsEsglected from

2- ( Zreitbupr redihgalyGBERHa] CDKR, BOK, A0 hgDIES, CRXB.AJDKI, PATAIRET,

a m 0 8 Iphcf K, LmmCRK1, PfC2R,
ﬁ@Tﬁ[Fi%z i;Cﬁane (Cg%%@%f ET% B@yp RBrbaPRK Liom

br onochl or oet . mol ) in dr DI\/FCS%E
o SNCARIHERER; Sirat RGP RIS, KRAE Ppealifdeip. and OsC2R ora
car ioietinhi éqlivBdggnerddt. 96 eapbdificasmbotiilventr tes GrduprigMCG kinase is
m xtdyie o\“@ﬁxnghtnh{fé@ﬁt{a%%lot@&&f.over night. The reaction 30

m xt'ure was Ccoo0 and quenched with H20. The
product was extracted with 78 CH2012 thrice and the
conbi ned prAaikCermidiinRet & thie method theetle W toreHRBtein kinase(s) Is a

ol | - brine, i e . . It .
S0 BRI, 6400 RS 00 07 R B
sol iGUPXKI Broteini hroginedipasel dn opeefRodims %ﬁo@PPR Y PR fyrosine
m z kS (s] ddieidlle ; frofHthbINRoL(pCEYabising SaEOrYE®, (A1, LAK2 aBd HOP or a
(3d bé&ht};%dnalgéﬁ?igalélgqheréow in 4 spedinl Smbddithent te>Grofld it phtein tyrosine
[ 2- (pashis IR et niyrsipoas saivalest heresfy (1M onpefermeidhe Psthed dip JAK2
350 Conaeng réciifért dhiqii Scqbipddadish@dmutaiiony Thivemetativl is observed in a
ngﬁqe%?c{/atrj‘&ean%lgc hlﬁggad\?gag{Pﬁ ﬁﬂ%ﬁ% .régd gé?é!'umam &Sﬁol}ﬁn (olf:'%ﬂents wit.h
2- Alothet wyajenedlifeyetivel digapdash Insldivg teresrial thinmboeyihemire(§2 b3ng chronic
(XX|idid[ﬂ)hic myelofibrosis {IMF). In one form of the method the mutation is a valine fo

phenylalanine substitution at position 617 (V617F). The incidence of this mutation in PV

30 patients is very high (around 78% of patients).

The JAK2 mutation is somatic and occurs at the level of a hematopoietic stem
cell. Studies have demonstrated that the mutated JAK2 was found in myeloid cells, ie.,
bone marrow cells, granulocytes, platelets and erythroblasts derived from CD34+ cells,

15 butnotin T cells. In addition, mutant JAK2 was found in hematopoietic colonies derived



Compound (X011d) was obtai ned using the sane

procedure described for conmpound (pCllb); LC Ms (ESI
positive node) mz 272 ([ MtH]).

20142- (2- Al l yl oxymet hy1-4-ni tro- phenoxy) - et hyl Fpyr r ol
idine (XXI'Vd) HNLD 02NDMAOZN XXl I'1d) (XXl Vd) To a
solution of (XXIIld) (1g, 3.68 mml) |n DMA (10 rrL)

was added pyrolidine 25 (0.61nm, 7. 21 Eﬁl Hibitors
r eioht hamgtoppiRtioupregeniias cellsi r&pe'afaavasrﬂeaﬂwstfate dBEaR

I eafpbdriBat KEret! Ate BapdBis bl & avivithofwaltl pe arbimautpt Sict
was extracted with CH2A 2 thrice and the conbi ned

organi c extracts were washed with H20 fol | oned by v
brine, dmiadhenembotimaaiithe methashiile PEIREIfOFBR WAAsE, fefeiroup X

q eg:lr'&&ﬁj 1dsRe kB, LR chdlfofth 8hthidielibodliner? i GhlogaXIVamotein tyrosine

poéquqa,eq,@ Sﬂlﬁn%)flflq?i? th é%'yr\)/ ?%nﬁ)ﬁvhg Lt PR&EM b SerrS AR 1R ESk, P2,

3 ALITY, BXZELTY Bnd-ALZ4 py ra Gincitinel- aquveleett hesegfy - h &R [sgecific
%b@ﬁhm%he Grou Xiv rotem%%ﬁé”ﬂﬂaé&ﬁw#ﬂﬁ oV\@Sur@ﬁHnall dieialent
SI n samne tp oce ure descr I&S- tlo Thers Is
(Xt Ircomntber () SioR MGG Trgtias HAPSE BOHEE BTy
1d 4-uBsttihly bpuiansetan \ahd Eiveaay byidenge itoi stppos2thd mmnﬂwms yih@jXFLTS
yrret LF%TSIS a‘e%rr%ﬁafn?llﬁ i |nﬂ1%f§m St Maﬁ%%aneéﬁ%ﬂmfaam Jdfhe patients.
ObtAYRERD (oSt of LT s MO BRI o Lt gy rosie Kinase
15cRomeUid (akVirkialo fafordBpdnd&it pasditdpoletc weldeds tevifdgnced by
gg]rpﬁg%ﬁsgc{n?tﬁ Cr!té:f' m%xg%?én? ﬁ &AhCQﬁHJQHF%m}% tum%@s in |mmunodef|0|ent

usi n e same procedur.e L
lfdesmlpe bbﬂdﬂddtlwn cefiapel ﬁ@seqqtomprtww mwedion%'&iﬁffw wifpgp AM
d‘é@erﬁﬁ&ve@oﬁml Ve (mead Ghdend dapichidhl-cDNA) resllts] iNMR lethat

meglf;%é%gfe:??vgéy “f‘r?“"el ]Fl_che.}lﬁ%rE n?t('og'gal s’d%cﬁllsax%]f'bgn@r{]rarw derived
1|—|)f[on‘Vprq_r‘5yeFJcm© ie(uhqmqufq)molcrameqeptg)g( Rpﬁ,)btransgergcgm & y@'l FLT3
( m IT@ '?Esu@é( G harked +r@%a£esln tRdHincidénce of @sute Bﬂ)gris)q!ocyuc (APL)-fike
2% ggukgmgzm %mh QE% ’\Am%n p((a ’d ﬁ))mlcez 1%%2 e%g've 2{|}rans lant of mock-
2. 1ttenSduddd ame makw. Appligepis Tavesesimpnsteatedhat Kipasp nhﬁntc%%&?scnbed
'5n | O/I% dagdble) ofdhimiiMg ar%m Ychi6iBg @A D whdre BBrana s dugtkaton of
nol e % hen

sol qﬂlp%ﬂcu%f\fc%%%%\?éﬁ 2t g goid Po%&k%Q%E@’:’?@%ﬂ e%rhlgﬁr%%emf c
M- x¢mbodimastsof theinrethed ﬂEtFLUS@nﬂBf#esf?nWte"M@”F%‘&ﬁ‘iﬂ"@ﬁ"" In an even .
251 XhAke Qpoliie eBRImenPiRG RidniaRtaReny BulfiEatibreid uasplicatios stamigo acids

to furnish o S rified b reparative
15HﬁﬁfiBE{Y§YBB{aé‘f°ﬁ"'W%g§é?ofp?5|3)I (coég) 58, 78 \(/br s,
1H), 8.63 (br s, 1H), 8.42 (d, 1H), 7,79 (d, 11-1),

7.50 (d, r;l(!m %}nbocym@rgoi(tﬁe médthba exZoér% tﬁéjonebl’%oreﬁro&& Kiname(s) to

gl) thg pgmpogndllgclgpeinglﬂﬁstem(q)qhe % qud ./a r%éjmm%t%malé gglée one or
36 t , meré pibein kha8d(s).

In one embodiment the one or more protein kinase(s) include at least two
kinases selected from the group consisting of CDK2, FLT3 and JAKZ or functic]ma!
equivalents thereaf. in one form of this embodiment the one or more protein kinase(s)

15 include all three of CDK2, FLT3 and JAK2 or functional equivalents thereof.



2.86 (m 1H, 2.74 (br s, 4H), 2.66-2.71 (m 1H),
1.81-1.86 (m 4H), 1.04-1.15 (m 2H,), 0.28-0.33 (m
1H), 0.15-0.20 (m 1H). 20 Representative procedure
for the synthesis of conpounds type

5-(2-Chl oropyrimdin-411) -t hi gphene- 2- car bai dehyde
(XIl'1el) 81 To a solution of 1,4 dioxane, 2,4
di chl oropyri m di ne was added and the reacti

evacuat edn &n pmng@ﬂlempqpnctmp inveRtgn pmyyps theuge )9&’ ccznapfund of the
NBi & hki &h@mﬂbﬁmﬁz@&’rfm@bﬂ‘o@rnrmmgl ol dne imbodipant treciompdund is a

ot EEPeRL XA sl . e o Y Pina St ur at ed

bi car bonate sol uti on was added sequentially and the

gol ution stpd %ﬁagoo%en%%@ M{éd&rmch@ pfoin AiRdse(sYkea cyclin-dependent
sol ution was cool ed and f red.throu htk%:n%%lgg | CMCG

was Fegminese: DrersResiie E'Qbodﬁf}é‘ ofinsdrRPn Rl 8 F Act
Wi t kinasa} elf. onéhenbadiment thayGeoupna EMESt kinmet dsl seipatad fmm‘he group

an dcoi\'SilstlnDC%q l(@é}%@ %kg g:bkg d C@M@ r CHR?: S%K@n d)Dk@ MpegaiRE1,

crude was gu rifie

| PG ENRES GRTARE S MR B Rt HEAA AR AT PIOZR

1Eecxam@'zﬁE@fcuc@ﬂz tde+pabe2s; @Hossy KntE, BpCacR] Meks28, 30940sC2R and
CD@F%@J a? fatl? %ie Es tKericszD qr)?)a s@gcléf% %ﬁ:@d: EI‘;YITM bg)gf) F%NM? klr’lase is

7 5ZDRYor a]_fpgctlonal equwalent thereof,

[ 5-(2-Chl or opyr| m can- 4-yl) -t hi ophen- 2-yl | - net hanol

(XI11e2) In an ther m ocjl_rlﬁ%grpg o'ﬁlg é)lyF&F”ir&g wnas é hmiéﬁ' tyrosine

(XIl1e2 a| ne
18S] rugasehm wariumpf m@e&mbp@ma@ér@rnr@@mwé\ne @6#@6% group O protein

( XX{ymsln%lhébea IndeE LebsHimSHRMe Grdup MB plolefl typsisd Hinasels veleagd from

m n
, mZ th% %70“& %oqg[ rtgc?f T%}% %R@N@g Q%Q%oggi&gk&q | eal'fl}aieﬁ)? thereof. |
4- ( 5-spedifiel ambprimetythe Greupp¥ik profzinytyipsine éi'ﬁ?sér'é Jbb? P digtional

e ( X)}Rhdent tRAedFORROMIEsedednbosmniaid A2 Giudes a1 totFireutation at
same pro dure described for compound (XXl 1b) with a

2i ePPBR9B0% LC-MS (ESI positive node) mz 267

([MH t)

P- Al 1yl oxy byl erﬂbo@%eﬁb’l’h@odrbtéh Nyrdshie- R3O XY o Gloem XhHprotein

e( (5 y?glls;né lff%égén? hr}é for@oq{,ﬁ'ghe 5 5{% t%&{i%roh;ﬂ(l@fl &E%té&ﬁ/;oalﬁgklﬂase is

Usi selediducirmiie gorupoedkisting dEBREFRYBIPIGTR-® drfdbnerkit Fik2, FLT1,
%OXV k&ﬁlh’_T?zLaq:id Word &3l ruRQsal édﬁﬁal@iﬂ(ﬁfé}dﬁ Zn 2R spacific embodiment the

ound was obt ai ne t he r r
des @fqug prg ln]ggo 5% Bq?jii E-E}tIBTﬂ? Fﬁag?tqgeg%li" i an even
100%forel spedifis e(rESilmpmiﬁLT(i indudepateitemplzanzg d(l[E]lMﬂlp[l ) In an pyen more

Nl\/Rsﬂ%g r:gjlmelﬁqh@ﬁtén% tahblm r&',%&?ﬁ% _a%t!iﬂ)glzlcagf%B&fzf_lDﬁi?o acids
6. os’DEBEYE atm"'05592594m Jtrans = 15.6Hz), 5.98

fodt , 1H, CH , J = 4.6Hz, Jirans = 15.6Hz), 4.61 (s,
2H) 4.38 ik A, at least two
3.69 (t, I_(bnb %r“%d}m%m]@ S)Qe ogﬁgore %‘Déﬂ‘l ﬁt T?;e(g)' in a fz:zhonal
20 Repressselectad 0@ e (QE%’ELH"@S‘?“BQ of IQQ &y e%'] s ‘8\5 %
CONMpQUARELRtst tidd6of ( Vel b of this embodiment the one or more protein kinase(s)

5-(2-Chl aF 0= DY Ao s 4Ad ) o\ RiReudnd 8GuRalerls thersr. (M N)

35



Compound (XI11f1) was obtai ned using the sane

procedure described for conmpound (XIllel); LC M (ESI
positive node) mz 209 ([ MtH]t) R
15-(2-Chl oro- pyri m din-4-yl)4furan-2-yll. met hanOl
(XI11f2) Conpound (XI [1f2) was obtained using

t he sane procedure described for conpound (30C1b?

LC- MS ( BBl arpesdnt fuviesr resples) ther lavertign @[ovkdeq jp. method of treating or

1 fg‘%e% n‘hﬁ% %yclomﬁ%m Db s A Rnin Ykibttier &UneoP Pve prbteih Mase(s)
[ 4-2dforp| P JaciogiG el -RreMeati- SRS - gy AMRICERIEE. 2 PPTR99% O @
| ylsw BRbIRYY of 4he( Rndiony e indthod Inclubieg hdwiyistaibe ni/é Farapeiically

h?crq\}e? amou'fﬁ2 cln}l c&)%{nlul-ua of the | mven éon %Mdﬁmlké dompoad is a

F descri bed f
cowprommud(af)@rmbilj AN LD, (g G‘F)_SN‘)ISE)%’FM ve node) MZ 491.

((j:grrpo_ugd (?8) was obt ai ned using the sane procedure

scri be or

Lo VS ( o BEbEE Ao e gl B AR T by

NVideifeb&Dpedgin Binge9dn @@peqﬂq)emt@dlgxgrqtdhe eyqyn- depegd;e(\bkmase is a

01 H)Gln::u J]C?Mé@l kinddd) +In dneldnbbeifént(tRd Grbtp | CMCBAIHade islselected from

151 gtip agngin attCDf{g&; C(ggj 51955 §1].)5¢IZ(%»€’RH€DK§ GOKoPPETATREN,

-t mazﬁsz,lscm&a CAKBE16sDm2H)m204 DaRicZ, PAPRI) LmapCRIF1, PIC2R,
588%& 'Cfg édzlm &ilcos bHtRs (KNS H})Cd& Bdcddbs, Sd REPR ora

Reﬁf"@%%‘ﬁ‘t %ﬁuwe'enw%%oidu} @@P%Caf'ct%é’ é%‘ﬁﬁ@egbé"“ oMt kinase i

1scormmaruﬂ$ mwma( Mvhlbnﬂlﬂereof In one embodiment the conditson is selected
i%TQ% U Rip P6hidth 'mnprégl;'t)a F‘ée? %ﬁﬂ@a@dn@@ﬁbﬁb%ﬁ%&fblasm of

o g et SO BN WRRPAS SUSRB G0 Sauamouscl
(chlaﬂcm&ma. hdz- vl ( dafbl lurgo sdvicery enatemdey, liver cRIP SaBnerp,) malignani

%ﬁp&%‘” oJfo?%r[goé% d'nﬂ/ dlé'l ATe%EB&qgh%&wgalylgé;rP‘ﬁ&rh@n%rmd tumour,
2Ot h@dw ciperer eidte @'%‘e?@?q IBd§ ™0 £1BnH B’E}ﬁﬂo e%% ' dantrogioma,
L CiyMiphbiSl oviaaichices rasietls)s, astrocy@did, ()Ia(MeHjmao)aIasms, musculoskeletal

4-(5-Al |yl hen411) - 2: chl or O-
x%i sl REREAHDIBETE" (V] g1) v obi ai nod usi ng

the same procedure descrl bed for conmpound (XXl 1b);
LC- M5 ( Eflarofie} &hiinfeni thamnatha® fe (hivior friofet protei@dinase(s) is a

Zlélrcl;t%? %)%E%%%A' lﬁﬁ Lﬂ %thlgl Ehb!)d‘ Ménl ﬁ\E rbﬁ?féﬁa W’éfﬁ@)ﬁﬂaﬂs‘b is a

rimdin-2
(x\ﬂrptg)]_yu protem tyrosme kmase in one embo ment the Group Vil proteln ‘layrosme

kinase is selected from the group consisting of TYK2, JAK1, JAK2 and HOP or a
functional equivalent thereof. In a spacific embodiment the Group VIl protein tyrosine
kinase is JAK2 or a functional e&uivalent thereof. In a more specific embodiment the
30 JAK2 includes a V to F mutation at position 617. In cne 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 myelomonocyiﬁc leukemia, acute lymphocytic leukemia, acute
erythroblastic leukemia, Hodgkin's disease, B-cell- lymphoma, acute T-cell leukemia,
35 breast carcinoma, ovaran cancer, colon carcinoma, prostate cancer, melanoma,

U‘l



"N CIH2N (Xt/gl) 5 Conpound (XV1191) was
obt ai ned using the sanme procedure described for

_conmpound (XVI1bl); LC-M (ESI positive node)m z 507.
Macrocycl e Exanple 7 (Conpound 52) Compound
(52) was obtained using the sape procedure descri bed

for conpound (1) HPLC purity at 254nm 99% LC—NB

(ESI positive node) miz 479 ([ MtHi; 15 1H N

( MeODelgdysplagio. ©ysdrpmes, 1|qebmds geapgegtive heary fallgres1sclcqﬂma,1qq§0mb05|s,

8. 2@ari®e hybehtrophf, Bilmdrdsy hWenSYOnS&d rtihell, deddrieratioh. 56- 7. 51
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mclude ali three of CDK2, FLT3 and JAKZ or functional equivalents

In an even further aspect the invention provides the use of a compound of the

invention in the preparation of a medicament for treating a condition in an animal in which

25 inhibition of one or more protein kinase(s) can prevent, inhibit or ameliorate the pathology

or éymptomology of the condition. In one embodiment the compound is a compound of
formula (1), (i1}, {1}, (IV), (V), (V1) or (VIi}.

In ‘one embodiment the one or more protein kinase(s) is a"lcyclin-dependent

30 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, CDK5, CDK6, CDK9, PCTAIRE1,
PCTAIRE2, PCTAIRE3, CAK/MO15, Dm2, Dm2¢, Ddcdc2, DdPRK, LmmCRK}, PIC2R,
EhC2R, CfCdc2R, cdc2+, CDC28, PHO85, KIN28, FpCdc2, MsCdc2B, and OsC2R or a

35  functiona! equivalent thereof. In a specific embodiment the Group | CMCG kinase is
CDK2 or a functional equivalent thereof. In one embodiment the condition is selected
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170 3an£§ea 1 6he forfn ot dhis embodimedtttle protéin dRosihedihadd i8 a Glddp, VIl protein
tyrosmeimase In (I)\rlxe embodiment the Group Vil protein tyrosine kinase is selected from
the group consisting of TYK2, JAK1, JAK2 and HOP or a functional equivalent thereof. In
a specific embodiment the Group VIl protein tyrosine kinase is JAK2 or a functional
equivalent thereof. In a more specific embodiment the JAK2 includes a V to F mutation at

15 position 617. 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 lymphocytic leukemia, acute erylhroblastic leukemia,
Hodgkin's disease, B-cell lymphoma, acute T-cell leukemia, breast carcinoma, ovarian

20 cancer, colon carcinoma, prostate cancer, melanoma, myelodysplastic syndromes,
keloids, congestive heart failure, ischemia, thrombosis, cardiac hypertrophy, pulmonary

hypertension, and retinal degeneration.

' In another embodiment the protein tyrosine kinase is a Group XIV protein
25 tyrosine kinase. In one form of this embodiment the Group XIV protein tyrosine kinase is
selected from the group consisting of PDGFR-b, PDGFR-a, CSF1R, c-kit, FIk2, FLTt,
FLT2, FLT3 and FLT4 or a functional equivalent thereof. In one specific embodiment the
Group XiV protein tyrosine kinase is FLT3 or a functional equivalent thereof. In an even
more specific embodiment FLT3 includes an internal tandem duplication. In an even more
30  specific embodiment the internal tandem duplication is a duplication of amino acids
VDFREYEYDH at position 582-601, In one embodiment the condition Is selected from the
group consisting of acute myeloid leukemia, acute promyelocylic leukemia, acute
* lymphocytic leukemia, myelodysplastic syndromes, leukocytosis, juvenile myelomonocytic
leukemia, acule B-cell leukemia, chronic myeloid leukemia, acute T-cell leukemia,

35  myeloproliferative disorders, and chronic myelomonocytic leukemia.
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Kinases selected from the group consisting of CDK2, FLT3 and JAK2 or functional
equivalents thereof. In one form of this embodiment the one or more protein kinase(s)
include all three of CDK2, FL.T3 and JAK2 or functional equivalents thereof.

In 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 a compound of formula (1), (I},
(i), (IV), {V), (Vi) or (VII},

In one embodiment the kinase-related disorder is a proliferative disorder, In a
specific embodiment the proliferative disorder is elected from the group consisting of
ryeloproliferative 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 iymphocytic 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, 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 cell carcinoma, matlignant
neoplasm of pancraas, myeloid leukemia, cervical carcinoma, fibroid tumour,
adenocarcinoma of the colon, glioma, glicblastoma, oligodendroglioma, iymphoma,
ovarian cancer, restenosis, astrocytonia, bladder neoplasms, and musculoskeletal

neoplasms.

In one embodiment the proliferative disorder is a myeloproliferative disorder. In
a specific embodiment lhe myeloproliferative disorder is selected from the group
consisting of polycythemia vera essential thrombocythemia and idiopathic myelofibrosis.

In another embodiment the proliferative disorder is cancer. In one embadiment
the cancer is a solid tumour. In one embodiment the solid tumour is a tumour present in
or metastasized from 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 vesse!, bladder and muscie.
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embodiment the hematological cancer is selected from the group consisting of acute
myeloid leukemia, acute promyelocytic leukemia, acute |ymphocytic leukemia,
myelodysplastic syndrome, leukocytosis, juvenile myelomonocytic leukemia, acute B-cell
leukemia, chronic myeloid leukemia, acute T-cell leukemia, chronic myelomonocytic
leukemia, myeloid metaplasia, chronic myelomonocytic leukemia, acute erythroblastic

leukemia, Hodgkin's disease, and B-cell lymphoma.

in another embodiment, the kinase-related disorder is a cardiovascular disorder.
In one embodiment the cardiovascular disorder is selected from the group consisting of
congestive heart failure, ischemia, thrombosis, cardiac hypertrophy and restenosis.

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

In an even further aspect the invention provides a method of treating or
preventing a kinase-related disorder including administration of a 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 (1), (11}, (I}, (IV), (V). (Vi) or {vin).

in one embodiment the kinase-related disorder is a proliferative disorder. In a
specific embodiment the proliferative disorder is alected from the group consisting of
myeloproliferative disorders (chronic idiopathic myelofibrosis, polycythemia vera, essential
thrombocythemia, ' chronic  myeloid  leukemia), myeloid metaplasia;  chronic
myefomonocytic leukemia, acute myeloid leukemia, juvenile myslomonocytic teukemia,
acute promyelocytic leukemia, acute lymphocytic leukemia, acute enythroblastic leukemia,
acute 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,'\halignant neoplasm of
breast, malignant tumour of colon, endometrial hyperplasia, osteosarcoma, squamous celi
carcinoma, non-small cell lung cancer, melanoma, liver cell carcinoma, malignant
neoplasm of pancreas, myeloid leukemia, cervical carcinoma, fibroid tumour,
adenccarcinoma of the colon, glioma, glioblastoma, oligodendroglioma, lymphoma,
ovarian cancer, restenosis, astrocytoma, bladder neoplasms, and musculoskeletal

neoplasms.
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*5.89-5.93 yoO (m 2H), 4.62 (s, 2H), 4.61 (s, 2H),
; NNH 4.16 (d, 2H), 4.11(d, 2H), 3.95 (s, 3H).

90 5 nM xture O-NI O ..- NNH&f cis and trans 390
/ 0 sno * Ozx z--K _ (CDC13) 5 11.76 (s,1H), 8.16(d,

H, In one emb%gl’rner:hH?né pthfBl’Ethg disor:!igp i$a myéoprohferahve disorder. In
a specific embodiment the myeloproliferative disorder is selected from the group
cansisting of polycythemia vera, essential thrombocythemia and Idiopathic myelofibrosis.

In another embodiment the proliferative disorder is cancer. In one embodiment
the cancer is a solid tumour. In one embodiment the solid tumour is a tumour present in
or metastasized from an organ or tissue selecled from the group consisting of breast,
ovary, colon, prostate, endometrium, bone, skin, lung, liver, pancreas, cervix, brain, neural
tissue, lymphatic tissue, blood vesssl, bladder and muscle.

In one embodiment the cancer is a hematological cancer. In a specific
embodiment the hematological 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 myelomonocytic leukemia, acute erythroblastic
leukemia, Hodgkin's disease, and B-cell lymphoma.

In another embodiment, the kinase-related disorder is a cardiovascular disorder.
In one embodiment the cardiovascular disorder is selected from the group consisting of
congestive heart failure, ischemia, thrombosis, cardiac hyperirophy and restenosis.

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

The invantion also provides a method for inhibiting cell proliferation including
administration of an effective amount of a compound according to formula (l). In one

embodiment the compound is a compound of formula (3, (I, V), (V), (V1) or (V1I).

In an even further aspect the invention provides a method of synthesis of a
compound of formula (1) the method including the steps of:

(a) providing a compound of the formula
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whereln R', R2, R?, R?, Z2, Ar', A%, X' and X? are as defined above;
5 (b} subjecting the compound to ring closing metathesis,
(c) optionally reacting the double bond thus formed to form a cycloalkyl group.

DETAILED DESCRIPTION OF THE INVENTION
10 In this specification a number of terms are used which are well known to 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 hydrogen.
15
The term “optionally substituted” as used throughout the specification denotes
that the group may or may not be further substituted or fused (so as to form a condensed
polycyclic system), with one or ore non-hydrogen substituent groups. In certain
embodiments the substituent groups are one or more groups independently selected from
20  the group consisting of halogen, =0, =8, -CN, -NO, -CF3, -OCF3, alkyl, alkenyl, alkynyl,
haloalkyl, haloalkeny!, haloalkynyi, heteroalkyl, cycloalkyl, cycloalkeny!, heterocycloalkyl,
heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, heteroalrylalkyl,
arylalkyl, cycloalkyla{!kenyl, heterocycloalkylalkeny!, arylalkenyl, heteroaryiélkenyt.
cycloalkylheteroalkyl, heterocycloatkylheteroalkyl, arylheteroalkyl, heteroaryiheteroalkyl,
25 hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxycycloalkyl, alkoxyheterocycloalkyl,
alkoxyaryi, alkoxyheteroaryl, alkoxycarbony!, alkylaminocarbonyl, alkenyloxy, alkynyloxy,
cycloalkyloxy, cycloatkenyloxy, heterocycloalkyloxy, heterocycloalkenyloxy, —aryloxy,
phenoxy, benzyloxy, heteroaryloxy, arylalkyloxy, arylalkyl, heteroarylalkyl, cycloalkylalkyl,
heterocycloalkylalkyl, arylalkyloxy, amino, alkylamino, acylamino, aminoalkyl, arylamino,
30 sulfonylamino, sulfinylamino, sulfonyl, alkyisulfonyl, arylsuifonyl, aminosulfonyl, suifinyl,
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1H), 6.80 (dd, 1H) 6.50 (dd, 1H), 5.53-5.65 (m 2H

alkylsulfinyl, arylsulfinyl, aminosulfinylaminoalkyl, -COOH, -COR®, -C(O)OR’. CONHR?,
NHCOR®, NHCOORS, NHCONHRYS, C(=NOH)R® -SH, -8R?, -OR® and acyl.

"Alkyl" as a group or part of a group refers to a straight or branched aliphatic
hydrocarbon group, preferably a Ci~Cys alkyl, more preferably Cy-Cyo alkyl, most
preferably Cy-Cg uniess otherwise noted. Examples of suitable straight and branched
C1-Cs alkyl substituents include methyl, ethyl, n-propyl, 2-propyl, n-butyl, sec-butyl, t-butyl,
hexyl, and the like. The group may be a terminal group or a bridging group.

"Alkylamino® includes both mono-aikylamino and dialkylamino, unless specified.
"Mono-alkylamino” means a —NH-Alkyl group, in which alkyl is as defined above.
"Dialkylamino" means a —N(alky!); 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 C4-Cq alkyi group.
The group may be a terminal group or a bridging group.

"Arylaming" inciudes both monc-arylamino and di-arylamino unless specified.
Mono-arylamino means a group of formula arylNH-, in which aryl is as defined herein.
di-arylamino means a group of formula (aryi)}z2N- where each aryl may be the same or
different and are each as defined herein for aryl. The group may be a terminal group or a

bridging group.

"Acyl" means an alkyl-CO- group in which the alky! group is as described herein.
Examples of acyl include acetyl and benzoyl. The alkyl group is preferably a C4-Cs alkyl
group. The group may be a terminal group or a bridging group.

"Alkenyl" as a group or part of a group denotes an aliphatic hydrocarbon group
containing at least one carbon-carbon double bond and which may be straight or
branched preferably having 2-14 carbon atoms, more preferably 2-12 carbon atoms, most
;')referably 2.6 carbon atoms, in the normal chain. The grdﬁp may contain a plurality of
double bonds in the normal chain and the orientation about each is independently E or Z.
Exemplary alkenyl groups include, but are not limited to, ethenyl, propenyi, butenyi,
pentenyl, hexenyl, heptenyl, actenyl and nonenyl. The group may be a terminal group or

a bridging group.
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10 Preferred alkynyloxy groups are Cy-Cs alkynyloxy groups. The group may be a terminal
group or a bridging group. '

“"Alkoxycarbonyl" refers to an ~C(0)-O-alkyl group in which alkyl Is as defined
herein. The alkyl group is preferably a C4~Cg alkyl group. Examples include, but not
1s  limited to, methoxycarbonyl and ethoxycarbonyl. The group may be a terminal group or a

bridging group.

"Akylsulfinyl" means a ~S(0)-alkyt group in which alkyl is as defined above. The
alkyl group Is preferably a C;-Cs alkyl group. Exemplary alkylsulfiny! groups include, but
20 not limited to, methylsulfinyl and ethylsulfinyl, The group may be a terminal group or a

bridging group.

"Alkkylsulfonyl" refers to a —S(O)z-alkyl group in which alkyl is as defined above,
The alkyl group is preferably a Cy-Cg alkyl group.’ Examples include, but not limited to
25 methylsulfonyl and ethyisulfonyl. The group may be a terminal group or a bridging group.

"Alkynyl" as a group or part of & group means an aliphatic hydrocarbon group
containing a carbon-carbon triple bond.,‘ and which may be straight or branched preferably
having from 2-14 carbon atoms, more preferably 2-12 carbon atoms, more preferably 2-6

30 carbon atoms in the normal chain. Exemplary structures include, but are not limited to,
ethyny! and propynyl. The group may be a terminal group or a bridging group.

"Alkylaminocarbonyl” refers to an alkylamino-carbonyl group in which alkylamino
is as defined above. The group may be a terminal group or a bridging group.

35
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"Cycloalkenyl" means a non-aromatic monocyclic or multicyclic ring system

containing at least one carbon-carbon double bond and preferably having from 5-10

10  carbon atoms per ring. Exemplary monocyclic cycloalkenyl rings include cyclopenienyl,

cyclohexenyl or cycioheptenyl. The cycloalkenyl. group may be substituted by one or
more substituent groups. The group may be a terminal group or a bridging group.

The above discussion of alkyl and cycloalkyl substituents also applies to the atkyl
15  portions of other substituents, such as without limitation, alkoxy, alkyl amines, alkyl
ketones, arylalkyl, heteroarylalkyl, alkylsuifonyl and alkyl ester substituents and the like.

"Cycloalkylalkyl" means a cycloalkyl-alkyl- group in which the cycloalkyl and alkyl

moieties are as previously described. Exemplary monocycloalkylalkyl groups include

20  cyclopropylmethyl, cyclopentylmethyl, cyclohexylmethyl and cycloheptylmethyl. The
group may be a terminal group or a bridging group.

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

T

25 "Heterocycloalkyl" refers to a saturated or partially saturated monocyclic, bicyclic,
or poI{rcycIic ring containing at least one heteroatom selected from nitrogen, sulfur,
oxygen, preferably from 1 to 3 heteroatoms in at least one ting. Each ring is preferably
from 3 to 10 membered, more preferably 4 to 7 membered. Examples of suitable
heterocycloa!kylz substituents include pyrrolidyl, tetrahydrofuryl, teirahy&ro{hicfuranyl,

30 plperdyl, piperazyl, tetrahydropyranyl, morphilino, 1,3-diazapane, 14-diazapane, 1,4-
oxazepane, and 1.4-oxathiapane. The group may be a terminal group or a bridging

group.

“Heterocycloalkenyl" refers to a heterocycloalkyl as described above but
35 containing at least one double bond. The group may be a ferminal group or a bridging

group.



(m 1H), 7.77 (s, 1H), 7.63-7.61 (m 1H), 7.57-7.55
(m1H),7.42-7.38 (m 4H), 7.14-7.11(m 1H), 5.63-
5.76 (m 1H, =CH), 5.42-5.34 (m 1H, =CH),
4.29-4.27 (m 1H, CH2), 40

4.13-4.10(m 2H), 3.83-3. 72(m 2H), 3.24 (s, 2H),
3.25-2.97 (m 4H), 2.29-2.24 (m 2H), 2.11-1.92
(m 4H) M xture of cis and trans 491 16 0

SO, N, "Heterocycloalkylalkyl" refers to a heterocycloalkyl-alkyl group in which the
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heterocycloalkyl and afkyl moieties are as previously described. Exemplary
heterocycloalkylalkyl groups include (2-fetrahydrofuryl)methyl, (2-tetrahydrothiofuranyl)
methwl. The group may be a terminal group or a bridging group.

"Heteroalkyl” refers to a straight- or branched-chain alkyl group preferably having
frem 2 to 14 carbons, more preferably 2 to 10 carbons in the chain, one or more of which
has been replaced by a heteroatom selected from S, O, P and N. Exemplary heteroalkyls
include aikyl ethers, secondary and tertiary alkyl amines, amides, alkyl sulfides, and the
like. The group may be a terminal group or a bridging group. As used herein reference to
the normal chain when used in the context of a bridging group refers to the direct chain of
atoms linking the two terminal positions of the bridging group.

"Aryl" as a group or part of a group denotes (i) an optionally substituted
monocyclic, or fused polycyclic, aromatic carbocycle (ring struclure having ring atoms that
are all carbon) preferably having from 5 to 12 atoms per ring. Examples of aryl groups
include phenyl, naphthyl, and the like; (i) an optionally substituted partially saturated
bleyclic aromatic carbocyclic moiety in which a phenyl and a Csr cycloalkyl or Csr
cycloalkenyl group are fused fogether to form a cyclic structure, such as
tetrahydronaphthyl, indenyl or indanyl. The group may be a terminal group or a bridging

group.

. "Arylalkenyt" means an aryl-alkenyl- group in which the aryl and alkenyl are as
previously described. Exemplary arylalkenyl groups include phanylallyl. The group may
be a terminal group or a bridging group.

"Arylatkyl" means an aryl-alkyl- group in which the aryt and alkyl moieties are as
previously described. Preferred aryialkyl groups contain a Cy.s alkyl moiety. Exemplary
arylalkyl groups include benzyl, phenethyl and naphthelenemethyl. The group may be a

terminal group or a bridging group.

_ "Heteroaryl” either alone or part of a group refers to groups containing an
arc;matic ring (preferably a 5 or 6 membered aromatic r'ing) having one or more
heteroatoms as ring atoms in the aromatic ring with the remainder of the ring atoms being
carbon atoms. Suitable heteroatoms include nitrogen, oxygen and sulphur. Examples of



Nt NW H 17 400 M xture of cis and trans 461

8.

,CNIIIIF H 0 (CDa3)812.11(s, 1H), 8.21(d, 1H)),
09 (d, 1H), 7.88 (d, 1H), 7.57 505 18 40 ¢dd, 1H),
31-7.28(m 1H), 7.24- O0.,,,..--... 5 7.17 (m

7.

1H), 6.99 (d, 1H), 6.88 (d,),41 5.94 (dt, 1H CH, J
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7.6Hz, J =

heteroaryl include thiophene, benzothiophene, benzofuran, benzimidazole, benzoxazole,
benzothiazole, benzisothiazole, naphtho[2,3-bjthiophene, furan, isoindolizine, xantholene,
phenoxatine, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine, pyridazine,
indole, isoindole, 1H-indazole, purine, quinoline, isoquincline, phthalazine, naphthyridine,
quinoxaline, cinnoline, carbazole, phenanthridine, acridine, phenazine, thiazole,
jsothiazole, phenothiazine, oxazole, isooxazole, furazane, phenoxazine, 2-, 3- or 4.
pyridyl, 2-, 3-, 4-, 5-, or 8- quinolyl, 1-, 3-, 4-, or 5- isoquinolinyl 1-, 2-, or 3- indolyl, and 2-,
or 3-thienyl. The group may be a terminal group or a bridging group.

"Heteroarylatkyl" means a heteroaryl-alkyt group in which the heteroaryl and alkyl
moleties are as previously described. Preferred hetercarylalkyl groups contain a lower
alkyl moiety. Exemplary heteroarylalkyl groups include pyridylmethyl. The group may be
a terminal group or a bridging group.

“Lower alkyl'" as a group means unless otherwise specified, an aliphatic
hydrocarbon group which may be straight or branched having 1 to 6 carbon atoms in the
chain, more preferably 1 to 4 carbons such as methyl, ethy), propy! (n-propyl or isopropyl)
or butyl (n-bulyl, isobutyl or tertiary-butyl). The group may be a terminal group or a
bridging group.

it is understood that included in the family of compounds of Formula () are
isomeric forms including diasterecisomers, enantiomers, tautomers, and geometrical
isomers in "E" or "2" configurational isomer or a mixture of £ and Z isomers. i is also
understood that some isomeric forms slch as diaslereomers, enantiomers, and
geometrical isomers can be separated by physical and/or chemical methods and by those

skilled in the art.

Some of the compounds of the disclosed embodiments may exist as single
stereoisomers, racemates, andf"or mixtures of enantiomers and /or diastereomers, All *
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 intehded to cover, where applicable, solvated as well
as unsoivated forms of the compounds. Thus, each formuia includes compounds having
the indicated structure, including the hydrated as well as the non-hydrated forms.



H

93 10.8Hz), 5.82 (dt, J = 6.7Hz, J = 10.8Hz

1H), 4.51 (s, 2H), 4.42 (br s, 2H), 4.23-4.09

4H), 3.98 (s, 3H), 3.61 (br s, 2H), 3.36 (t, 4|(—|)m

2.70- 2.60 (m 2H), 1.41 (t, 6H). (CDCl 3)

812.01(s, 1H),8.58(d, 475 19 4

1H), 8. 28-8.15(m 1H), 796784

(m1H),7.52-7.44(m 2H), 7.

7.27(m 1nﬁ)ad¢:tr@51070c2up@mdi|-¢f the Formula (l), the compounds of the various

7. 2hinddih&sindiibe fraBRacBut@Bilynacceptable salts, prodrugs, N-oxides and active
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metabolites of such compounds, and pharmaceutically acceptabls salts of such

metabolites.

The term "pharmaceutically acceptable salts" refers to salts that retain the
desired biological activity of the above-identified compounds, and include
pharmaceutically acceptable acid addition saits and base addifion salls. Suitable
pharmaceutically acceptable acid addition saits of compounds of Formula (I) may be
prepared from an inorganic acid or from an organic acid. Examples of such inorganic
acids are hydrochloric, sulfuric, and phosphoric acid. Appropriate organic acids may be
selected from aliphatic, cycloaliphatic, aromatic, heterocyclic carboxylic and sulfonic
classes of organic acids, examples of which are formic, acetic, propionic, succinic,
glycolic, gluconic, lactic, malic, tartaric, citric, fumaric, maleic, atkyl sulfonic, arylsulfonic.
Suitable pharmaceutically acceptable base addition salts of compounds of Formula (1)
include metallic salts made from lithium, sodium, potassium, magnesium, calclum,
aluminium, and zinc, and organic salts made from organic bases such as choline,
diethanoclamine, morpholine. Other examples of organic salts are. ammonium  salfs,
quaternary salts such as tetramethylammonium salt; amino acid addition salts such as
salts with glycine and arginine. Additional information on pharmaceutically acceptable
salts can be found in Remington's Pharmaceutical Sciences, 19¢h Edition, Mack
Publishing Co., Easton, PA 1895. In the case of agents that are solids, it is understood by
those skilled in the art that the inventive compounds, agenis and salts may exist in
different crystalline or polymorphic forms, all of which are intended to be within the:scope

of the present invention and specified formulae.

"Prodrug" means a compound which ls convertible in vivo by metabolic means
{e.g. by hydrolysis, reduction or oxidation) to a compound of formula (I) For example an
ester prodrug of a compound of formula (I) containing a hydroXyl group may be
convertible by hydrolysis in vivo fo the parent moiecule. Suitable esters of compounds of
formula (1) containing a hydroxyl group, are for example acefates, citrates, lactates,
tartrates, malonates, oxalates, salicylates, proplonates, succinates, fumarates, maleates,
methylene-bis-B-hydroxynaphthoates, gestisates, isethionates, di-p-tolupyltartrates,
methanesulphonates, ethanesulphonates, benzenesulphonates, p-toluenesulphonates,
cyclohexylsulphamates and quinates. As another example an ester prodrug of a
compound of formula (I) containing a carboxy group may be convertible by hydrolysis in



1H), 5.81 (dt, 1H, J = 6.0Hz, J -trans =

15. 4Hz), 5.69 (dl,1H J = 6. 6Hz, Jtrans =

15. 4Hz), 4.99 (s, 2H), 4.39 (brs, 2H), 4.31-4.25
(m 21-9, 4.07- 4.00 (m 2H), 3.60 (br s, 2H)
g.H):w- 3.34(m 4H), 2. 61- 2,44(m 2H) 1,41 (t,

vivo to the parent molecule. (Examples of ester prodrugs are those described by F.d.
Leinweber, Drug Metab. Res,,18:379, 1987).

The term "therapeutically effective amount” or "affective amount” is an amount
sufficient 1o effect beneficial or desired clinical results. An effective amount can be
administered in one or more administrations. An effective amount is typlically sufficient to
palliate, amellorate, stabilize, reverse, slow ar delay the progression of the disease state,

The term *normal chain” refers to the direct chain joining the two ends of a
linking molety. In reference to the present compounds an alkoxyalkyl group is a
heteroalkyl group containing a heteroatom in the normal chain (in this case an oxygen
atom). An arnide group s alsc a heteroalkyl group but it does not contain an oxygen atom

in the normai chain (it has a nitrogen atom in the normal chain).

The term "functional equivalent” is intended to include varants of the spedific
protein kinase species described herein. It will be 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 maintains
biological activity as a protein kinase. isoforms may arise from normal allelic variation
within a population and include mutations such as amino acid substitution, deletion,
addition, truncation, or duplication. Also included within the term "functional equivalent”
are variants generated at the ieve! of transcription. Many kinases (including JAKZ and
CDK2) have isoforms that arise from transcript variation. It is also known that FLT3 has
ah isoform that is the result of exon-skipping. Other functional equivalents inctude kinases
having altered post-translational madification such as glycosylation.

Specific compounds of the invention incjude the following:
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(d, 505 20 1H), 8.08 (d, 1H),
(dd, 1H), 7.31-7.27 (m1H),

7.02 (d, 1H), 6.87 (d,

6.3 Hz, Jtrans = 15. 6Hz),
5. 6Hz, Jtrans = 15.6Hz),

2H), 4.30-4.25 (m 2H),

3H), 3.60 (br 0\/=W

gl
? O
Sy oL
¥}
?0\/—1
N [ONg
'N//Lﬁéf
O/
o\
? \/\7}
N
'Na\ﬁé

@
0._
~N
0
H

7.96 (d, 1H), 7.66
7.21 (m 1H),
H, 5.93 (dt, 1H CH J =
5.73 (dt,
4.55 (& 2H),
4.08 (d, 2H), 3.97 (s,

1H, CH, J =.
4.37 (br S.

ome OI
?’ o
lN;’}‘\ﬂ KS

o

lNiﬁ é ™
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4.52 (d, 4H), 4.30 (t, 2H), 4.08 (d, 94 4H), 4.03
(d, 21-1), 3.89 (s, 3H), 3.57 (q, 211), 3.24-3.35 (m
411), 2.08 (s, 2H), 1.28 (t, 6H).

(CDC13) 811. 92(s, 111), 8. 15(d, 489 22 111), 8.10 (br
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(s, 211), 4.09 (d, 211), 3.98 (s, 311), 3.60 (s,
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4.92 (d, 2H), 4.54 (s, 211), 4.44-4.42 (m 2H),
4.19 (d, 2H), 3.99 (s, 3H),

©3.62-3.60(m 2H), 3. 43- 3. 37(n, 111), 2.13 (br s,
511). 0 Zo\o \ z , (CDCs)8 11.95 (s,1H), 8.22
(d, 503 24 111), 8.14 (d, 113y, 7.91 (d, 111, 7.60
(dd, 111), 735-7.32 (n, 111), 7.27 (d, 1H), 7.03
(d ‘1H), 6.90.(0, 1H, 5.94  (dt, 111, J = 7.7 Hz,
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The compounds of the invention have the ability to inhibit the activity of certain
protein kinases. The ability fo inhibit kinase activity may be a result of the compounds of
the invention acting directly and solely on the kinase molecule fo inhibit biclogical activity.
However, it Is understood that the compounds may also act at 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) to the substrate
molecule. Other kinase co-factors include ionic species (such as zinc and caicium), lipids

(such as phosphatidylsetine), and diacylglycerols.

The compounds may have 3Eeu:,tivityr against a wide range of protein kinases. One
suitable family of protein kinases are the cyclin-dependent protein kinases. An example of
the cyclin-dependent kinases is the Group | CMCG kinases. Examples of Group { CMCG
kinases include CDC2Hs, CDK2, CDK3, CDK4, CDK5, CDK6, CDK9, PCTAIRE1,
PCTAIRE2, PCTAIRE3, CAK/MO15, Dm2, Dm2¢, Ddcdc2, DAPRK, LmmCRK1, PIC2R,
EhC2R, CfCdc2R, cde2+, CDC28, PHOS8S, KIN28, FpCdc2, MsCdc28, and OsC2R. A
Group | CMCG kinase of particular interest is CDK2.



'1H), 7.03 (d, 11-1), 6.91 (d, 1H), 5.95 N Il 0"-
N - (dt, 1H, CH, J=6. 3Hz, . 1trans=

15. 6Hz) , 5. 73(dt, 1H, CH, J= H 5.3Hz1 Jtrans =
15.6Hz) 1 4.58 (s, 2H), 4.42-4.37 (to, 2H),
4.29 (t, 2H), 3.65 (br_s, 2H), 4.09 (d, 2H),
3.97 (s, 3H), 50
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Another family of protein kinases are protein tyrosine kinases. An example of
protein tyrosine kinases is a Group Vil protein tyrosine kinase. Examples of Group VI
protein tyrosine kinase include TYK2, JAK1, JAKZ and HOP. A protein kinase of
particular interest is the Group Vil protein tyrosine kinase is JAK2. The JAK2 protein
kinase may include a recurrent unique acquired clonal mutation. As stated previously this
mutation is observed in a majority of polycythemia vera (PV) patients and a significant
proportion of patients with other myeloproliferative disorders, Including, essential
thrombocythemia (ET) and chronic idiopathic myelofibrosis (IMF). A typical mutation is a
valine to phenylalanine substitution at position 617 (V617F). The Incidence of this
mutation in PV patients is very high (around 78% of patients).

Another example of protein tyrosine kinases is the Group XIV protein fyrosine
kinases. Examples of the Group XIV protein tyrosine kinase include PDGFR-b, PDGFR-
a, CSF1R, c-kit, FIk2, FLT1, FLT2, FLT3 and FLT4. A Group XIV protein tyrosine kinase
of particular interest Is FLT3. The FLT3 kinase may include a mutation, There is
substantial experimental and clinical evidence to support the hypothesis that FLT3
mutations are important in the initiation or maintenance of AML in some patients.
Activating mutations of FLT3 result in constituive activation of FLT3 tyrosine kinase
activity and can ftransform factor-dependent hematopoietic cells as evidenced by
conversion to factor-independent growth and formation of tumours in immunodeficient
mice. In addiion, retroviral transduction of primary murine bone marrow with an AML
patlent-derived FLT3 ITD (internal tandem duplication) ¢DNA results in a lethal
myeloproliferative syndrome. Furthermore, retroviral transduction of bone marrow derived
from promyelocytic leukemia/retinoic acid receptor (PML-RAR) transgenic mice with FLT3
ITD results in a marked increase in the incidence of acute progranulocytic {APL}-ike
leukemia in such mice when compared with mice that received a transplant of mock-
transduced bone marrow. Applicants have demonstrated that kinase Inhibltors described
herein are capable of inhibiting FLT3 Including an ITD where there is 5duplication of
amino acids VDEREYEYDH at amino acid position 592-601. In an even more specific
embodiment of the method the FLT3 includes an internal tandem duplication. In an even
more specific embodiment the internal tandem duplication is a duplication of amino acids
VDFREYEYDH at position 592-601. ;

The inhibition of the protein kinase may be carried out in any of a number of well
known ways in the art. For example if inhibition of the protein kinase in vitro is desired an



3.62-3.57(m 2H), 2. 45- 2. 38(m 3H), 2.14 (br s,

5H) . (CDC13) 8 8.24-8.14 (m 1H), 8,00- 459 26

0 7.94 (m 1H), 7.61-7.92(m 1H),

7.41-7.37(m 1H),7.33-7.31(m 0

51

appropriate amount of the compound of the invention may be added to a solution
containing the kinase. In circumstances where it is desired to inhibit the activity of the
kinase in a mammal the inhibition of the kinase typically involves administering the
compound to a mammal containing the kinase.
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Accordingly the compounds of the invention may find a multiple number of
applications in which their ability to inhibit protein kinases of the type mentioned above
can be utllised. For example the compounds may be used to inhibit protein kinases. The
compounds may also be used in treating or preventing a condition in a mammal in which
inhibition of a protein kinase and/or co-factar thereof prevents, inhibits or ameliorates a

pathology or a symplomolagy of the condition.

Examples of conditions that may be treated by inhibiion of protein kinases
include prostate cancer, retinoblastoma, matignant neoplasm of breast, malignant tumour
of colon, endometrial hyperplasia, ostecsarcoma, 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
leukemia, glioma, glioblastoma, oligodendroglioma, lymphoma, ovarian cancer,
restenosis, astrocytoma, bladder neoplasms, musculoskeletal neoplasms and Alzheimer's

Disease.

Other conditions that may be treated by inhibition of protein kinases include
conditions such as Myeloproliferative disorders (chronic idlopathic myelofibrosis,
polycythemia vera, essential thrombocythemia, chronic myeloid leukemia), myeloid
metaplasia, chronic myelomonocytic leukemia, acute lymphocytic leukemia, acule
erythroblastic leukemia, Hodgkin's disease, B-cell lymphoma, acute T-cell leukemia,
breast carcinoma, ovarian cancer, colon carcinoma, prostate Cancer, melanoma,
myelodysplastic syndromes, keloids, congestive heart failure, ischemia, thrombosis,
cardiac hypertrophy, pulmonary hypertension, and refinal degeneration.

Other conditions that may be treated by inhibiion of protein kinases include
acute myeloid leukemia, acute promyelocytic leukemia, acute lymphocytic leukemia,
myelodysplastlc syndromes, leukocytosis, juvenile myelomonocyhc leukemia, acute B-cell
leukemia, chronic myeloid leukemia, acute T-cell Ieukemta, myeloproliferative disorders,

and chronic myetomonocytic leukemia.



1H),7.24-7.15 (m2H),6.88(dd, N, NH 1H), 6.06

(dt, 1H, CH, J = 5.3Hz, Jtrans = 15. 8Hz
5.90-5.71(n, 1H), 4.84 (d, 1H), .4.65 (Zj: 1H),
4.54 (s, 1H), 4.49 (s, 1H), 4.40-4.33, (m
2H) 4.15 (d, 1H), 4.8 (dd, 1H), 3.88 (br
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The compounds of the invention may aiso be used the preparation of a
medicament for treating a condition in an animal in which inhibition of a protein kinase can
prevent, inhibit or ameliorate the pathology or symptomology of the condition. The
compounds of the invention may aiso be used in the preparation of a medicament for the
treatment or prevention of a kinase-related disorder.

One example of a kinase-related disorder is a praliferative disorder. In a specific
embodiment the proliferative disorder is elected from the group consisting of
myeloproliferative disorders {chronic idiopathic myelofibrosis, polycythemia vera, essential
thrombocythemia, chronic  myeloid  teukemia), myeloid metaplasia, chronic
myelomonacytic feukemia, acute myeloid leukemia, juvenile myelomonocytic leukemia,
acute promyelocytic leukemia, acute lymphocytic leukemia, acute erythroblastic leukemia,
acute B-cell leukemia, leukocytosis, Hadgkin's disease, B-call lymphoma, acute T-cell
leukemia, breast carcinoma, ovarlan cancer, colon carcinoma, prostate cancer,
melanoma, myselodysplastic syndromes, keloids, retinoblastoma, malignant neoplasm of
breast, malignant fumour of colon, endometrial hyperplasia, osteosarcoma, squamous cell
carcinoma, non-smali cell lung cancer, melanoma, liver cell carcinoma, malighant
neoplasm of pancreas, myeloid leukemia, cervical carcinoma, fibroid tumour,
adenocarcinoma of the colon, glioma, glioblastoma, ollgodendroglioma, lymphoma,
ovarian cancer, restenosis, astrocytoma, biadder neoplasms, and musculoskeletai

neoplasms.

One example of a proliferative disorder is cancer. The cancer may 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, endometrium,
bone, skin, lung, liver, pancreas, cervix, brain, neural tissue, lymphatic tissue, blood

vesse!, bladder and muscle.

Another example of a cancer is a hematological cancer. Examples of -
hematological cancers include 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 myelomonocytic
leukemia, acute erythroblastic ieukemia, Hodgkin's disease, and B-cell lymphoma.
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s, 2H), 3.57 (br s, 2H), 3.41-3.37 (m 2H)
2.13 (br s, 4H. 0 Z-<\ z (CDC13) 88.67 (d, 1H),
8.30 (d, 1H), 473 27 8.01-7.88 (m 1H), 7. 56- 7. 40(m
2H), 7.26-7.24 (m 1H), 720716 (m 2H), 6.95-6.83
(m 1H), 5.82 (dt, 1H, CH .OHz, Jfra" =
15. 5Hz) 5.76 - 5.67 (m iH 458453(m

Another kinase-related disorder is a cardiovascular disorder. Examples of
cardiovascular disorder include congestive heart failure, ischemia, thrombosis, cardiac

hypertrophy and restenosis.

Another kinase-related disorder is a neurodegenerative disorder.  The

newrgdegenerative disorder may be Alzheimer's disease.

The compounds disclosed have the ability to be used in the treatment of
proliferative disorders. An example of such a disorder is cancer.

Administration of compounds within Formula {I) to humans can be by any of the
accepted modes for enteral administration such as oral or rectal, or by parenteral
administration such as subcutaneous, intramuscular, intravenous and intradermal routes.
Injection can be bolus or via constant or intermittent infusion. The aclive compound is
typically included in a pharmaceutically acceptable carrier or diluent and in an amount
sufficient to deliver to the patient a therapeutically effective dose. In various embodiments
the inhibitor compound may be selectively toxic or more toxic to rapidly proliferating cells,

e.g. cancerous tumours, than to normal cells.

As used herein the term ‘cancer’ is a general term intended to encompass the
vast number of conditions that are characterised by uncontrolled abnormal growth of cells.

lt is anticipated that the compounds of the invention will be useful in treating
various cancers including 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. adrenocortical carcinoma, pancreatic cancer, pituitary cancer, thyroid cancer,
parathynlnid cancer, thymus cancer, multiple endocrine neoplasma, gastrointestinal
cancers Including stomach cancer, oesophageal cancer, small intestine cancer, Liver
cancer, extra hepatic bile duct cancer, gastrointestinal carcinoid tumour, gali bladder
cancer, genitourinary cancers including testicular cancer, penile cancer, prostrate cancer,
gynaecological ‘cancers Including cervical cancer, ovarian cancer, vaginal cancer,
uterus/endometrium cancer, vulva cancer, gestational frophoblastic cancer, fallopian tube
cancer, uterine sarcoma, head and neck cancers including oral cavity cancer, lip cancer,

salivary gland cancer, farynx cancer, hypopharynx cancer, orthopharynx cancer, nasal
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211), 4. 40-4.39 (m2H), 4.30-4.21 (m 2H),
4.08-4.01 (m 2H), 3.91 (br s, 2H), 3.61-3.60, (m
2H), 3.39-3.34 (m 2H), 2.63-2.49 (m 2H), 2.13

(br s, 4H). 96 (DMBO-d6) 5 9.67 (s, 1H),
3.23 (d, 493 28 1H), 8.56 (d, 1H), 7.64 (s, 1H),

cancer, paranasal cancer, nasopharynx cancer, leukemias including childhood teukemia,
acute lymphocytic leukemia, acute myelold leukemia, chronic lymphocytic leukemia,
chronic myeloid leukemia, hairy cell leukemia, acute promyelocytic lsukemia, plasma cell
leukemia, myelomas, hematological disorders including myelodysplastic syndromes,
myeloproliferative disorders, aplastic anaemia, Fanconi anaemia, Waldenstroms
Macroglobulinemia, lung cancers including small cell lung cancer, non-small cell lung
cancer, lymphomas including Hodgkin's disease, non-Hodgkin's lymphoma, cutaneous T-
cell iymphoma, peripheral T-celt lymphoma, B-cell lymphoma, Burkitt's lymphoma, AIDS
related Lymphoma, eye cancers including retinoblastoma, intraocular melanoma, skin
cancers including melanoma, non-melanoma skin cancer, merkel ceil cancer, soft tissue
sarcomas such as childhood soft tissue sarcoma, adult soft lissue sarcoma, Kaposi's
sarcoma, urinary system cancers including kidney cancer, Wilms tumour, bladder cancer,
urethral cancer, and transitional cell cancer. Exemplary cancers that may be treated by
compounds of this invention include Hematologic cancer such as myeloproliferative
disorders (idiopathic myelofibrosis, polycythemia vera, essential thrombocythemia, chronic
myeloid leukemia), myeloid metaplasia, chronic myelomonocytic leukemia, acute
lymphocytic leukemia, acute erythroblastic leukemia, Hodgkin's and Non Hodgkin's
disease, B-celi lymphoma, acute T-cell leukemia, myelodysplastic syndromes, plasma cell
disorder, hairy cell leukemia, kaposi’'s sarcoma, lymphoma; gynaecologic cancer such as
breast carcinoma, ovarian cancer, cervical cancer, vaginal and vuiva cancer, endometrial
hyperplasia; gastrointestinal tract cancer such as calorectal carcinoma, polyps, liver
cancer, gastric cancer, pancreatic cancer, gall bladder cancer; urinary tract cancer such
as prostate cancer, kidney and renal cancer; urinary biadder cancer, urethral cancer,
penile cancer; skin cancer such as melanoma; brain tumour such as glioblastoma,
neuroblastoma, astracytoma, ependynoma, brain-stem gliomas, medulloblastoma,
menigiomas, astrocytoma, oligodendroglioma; head and neck cancer such as
nasopharyngeal carcinoma, laryngeal carcinoma; respiratory tract cancer such as lung
carcinoma (NSCLC and SCLC), mesothelionga; eye disease such as retinablastoma,
musculo-skeletonr diseases such as ostérbsarcoma, musculoskeleletal neoptasm;

Squamous cell carcinoma and fibroid tumour.

Exemplary cancers that may be treated by compounds of this invention include
but are not limited to bladder cancer, breast cancer, cetvical cancer, colorectal cancer,
colon cancer, gastric cancer, neuroblastoma, retinoblastoma, ovarian cancer, pancreatic

cancer, leukemia, lymphoma, prostate cancer and lung cancer.
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7.01 (d. 11-0, 5.73-5.85 (m 1H, “Th  =CH,
Jtrans = 15. 3Hz), 5.57-5.64 (m 1H, =CH
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Exemplary cancers that may be treated by compounds of this Invention are colon

cancer, colorectal cancer, pancreatic cancer and cervical cancer.

Even further exemplary cancers that may be treated by compounds of the
present inventions include but are not limited to B-celi lymphoma (e.g. Burkilt's
lymphoma), leukemia (e.g. acute promyelocytic leukemia, erythroleukemia), cutaneous T-
cell lymphoma (CTCL) and peripheral T-cell lymphoma.

Even further exemplary cancers that may be freated by compounds of the
present Invention include solid tumours and hematologic malignancies.

It is anticipated that, by virtue of their JAK2 inhibition, the compounds of the
invention will also be useful in treating various myelopraoliferative disorders which may
include polycythemia vera, essential thrombocythemia and idiopathic myelofibrosis.

in using the compounds of the invention they can be administered in any form or
mode which makes the compound bioavailable, One skilled in the art of preparing
formulations can readily select the proper form and mode of administration depending
upon the particular characteristics of the compound selected, the condition to be treated,
the stage of the condition to be treated and other relevant circumstances. We refer the
reader to Remingtons Pharmaceutical Sciences, 19" edition, Mack Publishing Co. (1995)

for further information.

The compounds of the predent invention can be administered alone or in the
form of a pharmaceutical composition in combination with a pharmacautically acceptable
carrier, diluent or excipient. The compounds of the invention, while effective themselves,
are typically formulated and adminisiered in the form of their pharmaceutically acceptable
salts as these forms are typically more stable, more easily crystallised and have incrggsed

solubility.

The compounds are, however, typically used in the form of pharmaceutical
compositions which are formulated depending on the desired mode of administration. As
such in a further embodimeht the present invention provides a pharmaceutical
composition including a compound of Formula {l) and a pharmaceutically acceptable
carrier, diluent or excipient. The compositions are prepared in manners well known in the
art.
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.53-3.57(m 2H), 3. 28- 3. 31(m 4H), 2.43-2.45
m 2H), 1.28 (t, 6H). (DMSO-d6) 5 9.83 (s,
H, 9.64 (s, 489 29 1H), 8.75 (d, 1H), 8.44 (s,
H, 7,52 (t,1H), 7.45 (t, 1H), 7.28-7.33 (m

11), 7. 18(dd, 1H), 7. 12(d, 1H), s6

The Invention in other embodiments provides a pharmaceutical pack or kit
comprising one or more containers filled with one or more of the ingredients of the
pharmaceutical compositions 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 composition
comprising an effective agent either as concentrates {including lyophilized compositions),
which can be diluted further prior to use or they can be provided at the concentration of
use, where the vials may include one or more dosages. Conveniently, in the kits, single
dosages can be provided in sterile vials so that the physician can employ the vials directly,
where the vials will have the desired amount and concentration of agent(s). Associated
with such container(s) can be various written materials such as instructions for use, or a
notice in the form prescribed by a governmental agency regulating the manufacture, use
or sale of pharmaceuticals or biological products, which notice reflects approval by the
agency of manufaciure, use or sale for human administration.

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

in addition to being able to be administered in combination with one or more
additional drug$ that include anti-cancer drugs, the compounds of the invention may be
used in a combination 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 simultaneously (as a combined preparation) or
sequentially in order to achieve a desired effect, This is esp'ecialiy desirable where the
therapeutic profile of each compound is different such that the combined effect of the two

drugs provides an improved therapeutic resuit.

Pharmaceutical compositions of this invention for parenteral injection comprise
pharmacelfically acceptable sterile aqueous or nonaqueous solutions, dispersions,
suspensions or emulsions as well as sterile powders for reconstitution inte sterile
injectable solutions or dispersions just prior to use. Examples of suitable aqueous and
nonagueous carrers, diluents, soivents or vehicles include water, ethanol, polyols (such



6.13-6.20(m 1H, =CH, Ji r ans=
15. 3Hz), 5. 73-5. 81(m 1H, =CH, Jtrans = 15. 3Hz),

4.21-4.31(m 4H) 3. 80- 3. 99(
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10

15

20

25

30

35

57

as glycerol, propylene glycol, polyethylene glycal, and the like), and suitable mixdures
thereof, vegetable oils (such as olive oil), and injectable organic esters such as ethyl
oleate. Proper fluidity can be maintained, for example, by the use of coating materials
such as lecithin, by the maintenance of the required pariicle size in the case of

dispersions, and by the use of surfactants.

These compositions may also contain adjuvants such as preservative, wetling
agents, emulsifying agents, and dispersing agents. Prevention of the action of micro-
organisms may be ensured by the inclusion of various antibacterial and antifungal agents,
for example, paraben, chlorobutanel, phenol sorbic acid, and the like. It may also be
desirable to include isotonic agents such as sugars, sodium chloride, and the like.
Prolonged absorption of the injectable pharmaceutical form may be brought about by the
inclusion of agents that delay absorption such as aluminium monostearate and gelatin.

If desired, and for more effective distribution, the compounds can be
incorporated Into slow release or targeted delivery systems such as polymer matrices,

liposomes, and microspheres.

The injectable formulations can be sterilized, for example, by filtration through a
bacterial-retaining filler, or by incorporating 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 administration include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the active compound is mixed with at
least one inett, pharmaceutlca[ly acceptable excipient or cattier such as sodium citrate or
dicalcium phosphate and/or a} flllers or extenders such as starches, lactose, sucrose,
glucose, mannitol, and silicic acid, b) binders such as, for example,
carboxymethylcellulose, alginates, gela{in, polyvinylpyrrolidone, sucrose, and acacla, ¢)
humectants such as glycerol, d) disintegrating agents such as agar-agar, calcium
carbonate, potato or tapioca statch, alginic acid, certain silicates, and sodium carbonate,
a) solution retarding agents such as paraffin, f) absorption accelerators such as
quatemary ammonium compounds, g) wetting dgents such as, for example, cety! alcohol
and glycerol monostearate, h) absorbents such as kaolin and bentonite clay, and i}
lubricants such as talc, calcium stearate, magnesium stearate, solid polyethylene glycols,



1.28 (t, 6H). (0,1- L,z) _re . Cozz z--( 41/ \z
(CDCl 3)811.97(s, 1H),8.69 (d, 445 30 1H), 8.24 (d,
1H), 7.95 (br s, 1H), 7.54-7.45(m 2H), 7. 35-7.32(m
2H), 7.22-7.15 (m 2H), 5.83 (dt, 1H,

trans = 15.4Hz), 5.69 O-i, J = 6.0Hz, J
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sodium lauryl sulfate, and mixtures thereof. In the case of capsules, tablets and pills, the

dosage form may also comprise buffering agents.

Solid compositions of a similar type may also be employed as fillers in soft and
hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as high

molecular weight polyethylene glycols and the like.

The solid dosage forms of tablets, dragees, capsules, pills, and granules can be
prepared with coatings and shells such as enteric coatings and other coatings well known
in the pharmaceutical formulating art. They may optienally contain opacifying agents and
can also be of a composition that they release the acfive ingredient(s) only, or
preferentially, in a cerfain part of the intestinal tract, optionally, in a delayed manner.
Examples of embedding compositions which can be used include polymeric substances

and waxes.

if desired, and for more effective distribution, the compounds can be
incorporated into slow release or targeted delivery systems such as polymer matrices,

liposomes, and microspheres.

The active compounds can also be in microencapsulated form, if appropriate,

with one or more of the above-mentioned excipients.

Liquid dosage forms for oral administration include pharmaceutically acceptable
emulsions, solutions, suspensions, syrups and elixirs, In addition to the active
compouhds. the liquid dosage forms may contain inert diluents commonly used in the art
such as, for example, water or other solvents, solubilizing agents and emulsifiers such as
ethyl alcoho!, isopropyl alcohol, ethyl carbonate, sthyl acetate, benzyt alcohol, benzyl
benzoate, propylene glycol, 1,3-butylene glycol, dimethyl formamide, oils (in particular,
cottonseed, grouﬁdnut, corn, germ, olive, castor, and sesame oils), glycerol,
tetrahydrofurfuryt alcohol, polyethylene glycols and fatty acid esters of sorbitan, and

mixtures thereof.

Besides inert diluents, the oral compositions can also include adjuvants such as
wetting agents, emulsifying and suspending agents, sweetening, flavoring, and perfuming

agents.



2H), 4.14 (d, 2H), 4.01-3.99 (m 4H),

3.26-3.22(m 4H), 2. 56- 2. 52(m 2H) . e
(CDCI3) 5 11.47 (s, 1H),8.24 (d, 431 31 1S 0O
1H),8.18 (d, 1H),8.09 (br t, 1H), / \ 7.55 (d,
1H), 7.42 (t, 1H) 7.32-7.31 59 (m 1H), 7.22-7.19

(m 1H), 7.12 (d,
Suspensions, In addition to the active compounds, may contaln suspending
agents as, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and
sorbitan esters, microcrystaline cellulose, aluminium metahydroxide, bentonite, agar-

agar, and tragacanth, and mixtures thereof.

Compositions for rectal or vaginal administration are preferably suppositories
which can be prepared by mixing the compounds of this invention with suitable non-
irritating excipients or carriers such as cocoa butter, polyethylene glycol or a suppository
wax which are solid at room temperature but liquid at body temperature and therefore melt
in the rectum or vaginal cavity and release the active compaund.

Dosage forms for topical administration of a compound of this invention include
powders, patches, sprays, ointments and inhalants. The active compound is mixed under
sterile conditions with a pharmaceutically acceptable carrfer and any needed

preservatives, buffers, or propellants which may be required.

The amount of compound administered will preferably treat and reduce or
alleviate the condition. A therapeutically effective amount can be readily determined by
an attending diagnostician by the use of conventional techniques and by observing results
obtained under analogous circumstances. In determining the therapeutically effective
amount a number of factors are to be considered including but not limited to, the species
of animal, its size, age and general health, the specific condition involved, the severity of
the condition, the response of the patient to treatment, the particular compound
administered, the mode of administration, the bioavailability ¢f the preparation
administered, the dose regime selected, the use of other medications and other relevant

circumstances.

A preferred dosage will be a range from about 0.01 to 300 mg per kilogram of

" body weight per day. A more preferred dosage will be in the range from 0.1 to 100 mg per

kilogram of body welght per day, more preferably from 0.2 {o 80 mg per kilogram of body

welght per day, even more preferably 0.2 to 50 mg per kilogram of body weight per day.
A suitable dose can be administered in muitiple sub-doses per day.

" As discussed above, the compounds of the embodirﬁents may be useful for

treating proliferative diseases. Examples of such cell proiiferative diseases or conditions

indude cancer (include any metastases), psoriasis, and smooth muscle cell proliferative



NN 1H), 5.89 (dt, 1H, CH J = 5.2Hz, -lds H
=11.4Hz), 5.73 (dl,1H CH J = 97 4. 4Hz, Jeis =
11.4Hz), 5.02-5.01 (m 2H), 4,62 (s, 2H), 4.21-4.20
(m 2H), 3.87-3.85 (m 4H), 3.00-2.98 (m 4H).
(CDCl 3) 68.33-828 (iii, 2H), & 10 (d, 502 32 1H)),
7.93 (d, 1H), 7.79 (d, 1H), 7.63 (t, 1H), 7.40 (d,
1 6.93 (d, 1H), 5.94-5, 82 .
1|l:|)|)d’isozﬂeggsu$:h ag ge';Qegpﬁs. E!esigvemiﬁe @&%unﬁ%y gagglﬁ%ﬁérly useful for
treating tumours such as breast cancer, colon cancer, lung ¢ancer, ovarian cancer,
prostate cancer, head andfor neck cancer, or renal, gastric, pancreatic cancer and brain
cancer as well as hematologic malignancies such as lymphoma and leukemia, In
5 addition, the inventive compounds may be useful for treating a proliferative disease thatis
refractory to the treatment with other anti-cancer drugs; and for treating hyperproliferative
conditions such as leukemias, psoriasis and restenosis. In other embodiments,
compounds of this invention can be used te treat pre-cancer conditions or hyperplasia
including familial adenomatous polyposis, colonic adenomatous polyps, myeloid
10 dysplasia, endometrial dysplasia, endometrial hyperplasia with atypfa, cervical dysplasia,
vaginal intraepithelia! neoplasia, benign prostatic hyperplasia, papillomas of the larynx,
actinic and solar keratosis, seborrheic keratosis and keratoacanthoma.

SYNTHESIS OF PYRIMIDINE MACROCYCLES
15 As discussed above the Invention provides a method of synthesis of a compound

of formula {1} the method including the steps of:

{a) providing a compound of the formula

X1
/
Art

Rb
R? R?

\ N , \(
| A
. = _ A
R N z2?

wherein R', R?, R®, R", ZZ Ar', A, X' and X? are as defined above;

20

(b) subjecting the compound to ring closing metathesis;

25
(c) optionally reacting the double bond thus formed to form a cycloalkyl group.

{

The methods of the invention involve cyclisation of a diene compound of the
formula described above which can be produced using procedures well known in the art
30 or by the ones detailed below. The exact choice of method used to produce the diene for



4.11 (d, 2H), 4.124.03 (m 2H), 3.94 (s, 3
3.63(m 2H), 3.19 (m 2H), 2.34-2.22 (m 4[?)’ (0:
0 * z (CDCI3)811.56(s, 1H), 8.45(d, 445 33 111),
8.29-8.27 (m 1H), 822 (d, 1H), 7.90 (d, 1H), 7.76
(126 1H),77.18(9d(t1i_|) i él;) 7.?#(& 1H), 7.26-7.21 (m
, . ,1H), 5. 91-5. 696m 2H, OxC= .

(s, 2H), 4.64 (s, 2H), o, 4.6

cyclisation will depend upon the diene selected and methods of synthesis of the dienes
are within the skill of the skilled addressee. The compound may be reacted in its free
form although it is typical that it is first converted to a suitable acid salt. Acid salts are well
known as is discussed above with the hydrochloride salt and the trifluoroacetic acid sait

being found to be particularly suitable.

Once the diene of an appropriate formula has been provided as discussed above
it is then subjected to ring closing metathesis using standard conditions. A number of
catalysts are well known to be suitable for ring closing metathesis including a number of
ruthenium based catalysts. Suitable ruthenium based catalysts include well-known
ruthenium based catalysts used in olefin metathesis reactions, such as Grubb's catalyst
(first and second generation), Hoveyda's catalyst (first and second generation) and
Nolan's catalyst. In each instance it may be necessary to make appropriate adjustments
to the reaction conditions to allow ring-closing 1o 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
techniques. For example, see the following references for examples of suitable

ruthenium-based catalysts:
Organometallics 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,

Angew. Chem. Int. Ed. Engl. 1998, 37, 2685; 1995, 34, 2038; 2000, 39, 3012
and 2002, 41, 4038;

U.S. Pat. Nos. 5,811,515; 6,306,987 81, and 6,608,027 B1.

The ratio of diene to catalyst may vary widely as would be clear to a skilled
addressee in the art. Nevertheless a suitable ratio is such that the ratio is from 100:1 to



4.17-4.15(m 2H), 4. 064. 04 (m 2H), 3.89-
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11.69(s, 1H), 8.31(d, 475 348 1H), 8.28 (d, 1H), 8.09
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The 1ing closing metathesis step may be carried out over a broad temperature
range with the range of temperatures typically being chosen based upon the diene bsing
cyclised, the time of reaction, and the catalyst chosen. In one embodiment the reaction is
carried out at a temperature of from 20 to 200°C. In another embodiment the temperature
is from 30 to 120°C. In another embodiment the temperature is in the range of from 30 to

50°C. In a specific embodiment the temperature is 40°C.

The ring-closing step may be carried out in the presence of any suitable non-
interfering solvent that does not interfere with the reaction. A skilled addressee in the
area can readlly select suitable solvents that do not interfere with the reaction,
nevertheless, examples of suitable solvents inciude alkanes, such as n-pentane, n-
hexane or n-heptane, aromatic hydrocarbons, such as benzene, toluene or xylene,
chlorinated hydrocarbons such as dichloromethane, trichloromethane, tetrachloromethane
or dichloroethane, ether solvents, such as tetrahydrofuran, 2-methyl-tetrahydrofuran, 3-
methyl-tetrahydrofuran, cyclopentyl methyl ether, methy! tert-butyl ether, dimethy! ether,
diethyl ether or dioxane and methyl 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
weight 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
agent, Examples of cyclopropanation agents are well known in the art and include
diazomethane and carbenes. The use of these agents are well known and it is within the
scope of a skilled addressee to be abie to carry out reactions of this type.

| The cycloalkylation reactions are typicaity carried out in a non-interfering solvent
'such as acetoniirile, ethy! acetate/hexane admixtures, ethyl acetate, tetrahydrofuran,
ether, toluene, acetone, carbon tetrachloride, and dichloromethane or mixtures thereof. it
will be appreciated by those skilled in the art thal a range of solvents would in fact be
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23.15-3.21(m 211),

The agents of the various embodiments may be prepared using the reaction
routes and synthesis schemes as described below, employlng the techriques available in
the art using starting materials that are readily available. The preparation of particular
compounds of the embodiments is described in detail in the following examples, but the
arfisan will recognize that the chemical reactions described may be readily adapted to
prepare a number of other agents of the various embodiments, For example, the
synthesis of non-exemplified compounds may be successfully performed by modifications
apparent to those skilled in the art, e.g. by appropriately protecting interfering groups, by
changing to other suitable reagents known in the art, or by making routine modifications of
reaction condilions. A list of suitable protecting groups in organic synthesis can be found
in T.W. Greene's Protective Groups in Organic Synthesis, 3, John Wiley & Sons, 1991.
Alternatively, other reactions disclosaed herein or known in the art will be recognized as
having applicability for preparing other compounds of the various embodiments.

Reagenis useful for synthesizing compounds may be obtained or prepared

according to technigues known in the art.

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

weight, unless indicated otherwise. )

Various starting materials and ofher reagents were purchased from commercial
suppllers, such as Aldrich Chemical Company or Lancaster Synthesis Ltd., and used
without further purification, unless otherwise indicated. Tetrahydrofuran (THF) and N,N-
dimethylformamide (DMF) were purchased from Aldrich in SureSeal botiles and used ag
received. All solvents were purified by using standard methods in the art, unless

otherwise indicated.

The reactions set forth be-llow were performed under a positive pressure of
nitrogen, argon or with a drying tube, at ambient temperature (unless otherwise stated), in
anhydrous solvents, and the reaction flasks are fitted with rubber septa for the introduction
of substrates and reagents via syringe. Glassware was oven-dried andfor heat-dried.



2.03-2.09(m 2H), 1. 89- 1. 95(m 2H) CDCl 3

) . . 5

8.39 (m1H), 8.26 (m 487 37 0 211), 7.98 (m 1%0,

7.76 (m 1H), 7.61 (n101ro, 7.26-7.34 (m 2I-1),

6.89 (m S ON -----

1H), 5. 60-5.95(m 211),4.65(m NN 'I1]j

, 4. j 211), 4.61
211), 4.15 (m 211), 4.09 M (m 4H), 3.9% (m 21&?
3.35 (m 2H), 3.05 (m 211), 2.34 (m 211), 2.10

41-1).
( mAnaIyticaI thinAayer chromatography was performed on glass-backed sllica gel 60 F 2564
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plates (E Merck (0.25 mm)) and eluted with the appropriate solvent ratios (v/v). The
reactions were assayed by TLC and termInated as judged by the consumption of starting

material.

The TLC plates were visualized by UV absorption or with a p-anisaldehyde spray
reagent or a phosphomolybdic acid reagent (Aldrich Chemical, 20 wt% in ethanol) which
was activated with heat, or by staining in an lodine chamber. Work-ups were typically
done hy doubling the reaction volume with the reaction solvent or extraction solvent and
then washing with the indicated agueous solutions using 25% by volume of the extraction
volume (unless otherwise indicated). Product solutions were dried over anhydrous
sodium sulfate prior to fitration, and evaporation of the solvenis was under reduced
pressure on a rotary evaporator and noted as solvents removed in vacuo. Flash column
chromatography [Still et al, J. Org. Chem., 43, 2023 (1978)] was conducted using E
Merck-grade flash silica gel (47-61 mm) and a silica gel:crude material ratio of about 20:1
to 50:1, unless otherwise stated. Hydrogenolysis was done at the pressure indicated or at

ambient pressure.

'H NMR spectra were recorded on a Bruker instrument aperating at 400 MHz,
and C-NMR spectra was recorded operating at 100 MHz. NMR spectra are obtained as
GDCl, 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 49.3 ppm), or an internal
tetramethylsilane standard (0.00 ppm} when appropriate, Other NMR solvents were used
as needed. When deak multiplicities are reported, the following abbreviations dre used: s
= singlet, d = doublet, { = triplet, m = multiplet, br = broadened, dd = doublet of doublets,

dt = doublet of triplets. Coupling constants, when given, are reported in Hertz.

. Mass spectra were obtained using LC/MS either in ESI or APCL All melting

points are uncorrected.

Al final products had greater than 90% purity {by HPLC at wavelengths of 220

nm and 254 nm).

The following examples are intended to llustrate the embadiments disclosed and
are not to be construed as being limitations thereto. Additional compounds, other than
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(MeOD-d4) 5 8.90 (d, 111), 8.33 (d, 463 38 1H), 7.37

(d, 111), 7.17 (d, 111), 7.14 o
, , 7. 14- N 00 "-----
NS 0." ,...-NN | "A0 7.11 (m 1H), 7.0 6.
_ . , 7.04(d, 1H), 6.6
(d, 1H), 6.04 (dl, 11-1, CH J = 5.2%&,( "ﬂhN411111
Jtrans = 15. 8Hz), 5.96 (dl, ¥8H, CH, J = H 5.0Hz
J11,,," = 15.8Hz), 4.65 (s, 211), 4.62 (s, 211),

4,
3_t%e tPécgge]ﬂ?inW?mglgb%ngatred %s]ln%)tha gu&ﬂlg(déscri%dlbeaction scheme
2.02 dprtor@idte variafions oqmbc_i_lijqahon’s thereo?. » 3.33 (s, 2H),

GENERAL _SYNTHETIC SCHEME

Scheme 1 is a general synthelic scheme outlining the procedures for the
manufacture of compounds of the invention of general formula (Villa) and (IXa) being
compounds of the invention wherein X' and X? are heteroalky! groups containing at least
one oxygen atom in the normal chain, and Ar' and Ar? are phenylene. This general
procedure can be modified fo produce other compounds of {he invention with different
values for X', X2, Ar* and A? by appropriate modification of the reagents and starting
matertals used. A skilled addressee would readily be able to make these changes. The
compounds of formula (Villa) may be reacted with appropriate reagents to produce the

associated cyclopropyl analogs of formula (1Xa).

1

S S
| Y

X2 P
R? Xt
Z /{lq\ ~ ._I__(Rﬂ ) b4 N v
" ! 0 '—"‘—‘(R1 1)
R1 N N | | o
R! \NJ\N
Villa H

As can be seen In scheme 1 an appropriately substituted 2,4-dichloropyrimidine
(la) is treated under Suzuki coupling conditions with a suitably functionalized boronic acids
of type (lla) to afford biaryi compounds of type {llla).! which on treatment with allyl
bromides (IV) in the presence of a base such as Cs;CO; furnish allyl compounds of type
(va). Both the compound of forrﬁu[a (lia) and the compound of formula (IVa) are
functionalized with appropriate L and L' groups respectively to produce the desired X'
group after reaction. Variation of the identity ef the groups L and L' easily allows for entry
into the wide range of different X' groups contemplated by the present invention.
Substitution with an appropriately functionalized aniline (Via) under standard conditions
affords terminal alkenes (Viia), a key intermediate ready for ring closing metathesis
(RCM). Once again selection of the appropriately substituted anlline (Via) allows entry
into a wide range of possible X2 groups contehplated by the present invention.
Employing Grubbs 2" generation catalyst RCM furnishes (Viila) as a mixture of irans-



I (00013): 5 10.91(s, 111),8.67-8.66 350 39
(m1H),8.17-8.14(m 1H), 7. 37- N 00

7.32(m 111),7.28-7.27(m 1H), 7.18-7.16 (m
211),6.97(d, 1H), cNLNr 6.64 (d, 1H), 6.00 (dt,

111, CH, J = H5. 6Hz, | -tgans 11 15.8Hz), 5.89

(dl, 1H, CH, J = 5.5Hz, Juan = 15.8Hz), 4.61 99

(s, 2H), 4.58 (s, 2H), 4.15 (d, 2H), 4.08 (d, 2H).

40 and dis- Isomers which can be separated by chromatography. Compounds of type (TXa)

may be obtained by cyclopropanation under standard conditions.

R1D
K )\\ X

10
Cl L KR )\l\\ L Li\/Hj i
RZ2 b — P n -
| )N\ + (HOMB—( 2 Suzukl Va R2
/, 10 o —_—
RIONT i Rk RNASN 85603 Z ){"\
la lla " \N/I[\CI R \N el
Ha Va
)
y
NH2 k(R‘lU) x1-._/ k(Rm) x1
) Sy 3 AR
I - X2 Grubbs o xz
S e —_—
R R 2 RCM A I
° Via I 5—(R") Y 4R,
= ., N
> RV NN RY "N N
H H
Vila Villa

Scheme 1

By varying the identiies of the starting materials a number of different
combinations of X' and X? can be envisaged and produced as can a number of
10 differentially substituted forms of Ar’ and Ar%. In the scheme shown both Ar' and AF are
represented as phenyi". moieties, however other aryls can be accessed by emiﬁloying
analogous chemistry as depicted in Scheme 1. Synthetic procedures for the synthesis of

a number of analogs of the compounds of formula Villa are detailed below.



*0 rTh ,-so Nc.i- NN H (CDCl 3)810. 62(s, 1H), 8. 59(d,
1H), 8.29-8.24 (m 2H), 7.88 (d, 1H), 7.72 (d, 1H),
7.59-7.56 (m 11-1), 7.30 (d, 1H), 7.18-7.10 (m 2H),
5.90-5.69 (m 2H), 4.65 (s, 2H), 4.61 (s, 2H),
4.17-4.15 (m 2H), 4.08-4.06 (m 2H), 3.68-3.66 (m
2H), 3.37-3.25 (m 4H), 2.93%%.91 (m 2H), 2.90 (s,
3H) 458 41 OO'" it O NN'Th N- NN it\_/ H

51%¥ﬁ$ﬁés@ﬂ)=x%urﬁ%dxvﬂib') 8.26 (d, 1H) 8.10 (d, IN),

( d 1H): Sc@erg%Zdllugfgate(;;;ﬁe Q&ﬂ%du&e}_%éfd f%r pr Ctiﬁg W%unfs gformula

( MRk 4nd, X\Alch.ﬂ'raﬂca]:(b(emr@d)edfb,y%élsgosit-lprocéstu@s. far @@mpien by the

> 35 . .2 22.3.08 2H), 3.08-3.06
(rn%hcﬁ%)°?§pé’?°é’§§?ét,g&'%ﬁgtﬁ%%' 42 0 N"('K]I- I\ll(_)D \/ NN H
5(CDC1 3) 5 10.92(s, 1H), 8.25(d, 1H) 8.21 (d, 1H),

8.18-8.16 (m 1H), 7.80 (dd .18-7.11 (m 3H),
6.95 (d, IN), 5725640(m 454(s 2H), 4.50

(s
(s,
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. 2H). 4.26-4.25 (HR 417(m oH) . 3.90
3H), 3.61-3.59 (m 2 3 33- .26 (m
4H)322308(m2|—|)305301m2|—|) 2.85 (s, 3H)
488 , 43 F NsO.
._....(R‘H)O

XVllIb

H
m=1, XVllb
m=0, XVillc

Once again coupling of commercially available 2,4-dichloropyrimidine (la) under
Suzuki coupling conditions with boranic aclds of type (Xlla) affords biaryl compounds of
type (Xilla), which on treatment with alkenyl bromides (XIV} in the presence of a base
such as Cs,CO; furnish unsaturated ethers of type (XVa). Substitution with aniline (XVib
or XVlc) under standard conditions affords terminal alkenes (XVIib or XVlic), a key
intermediate ready for ring closing metathesis (RCM). Employing Grubbs 2™ generation
cétalyst RCM furnishes (XVHIb or XVlilc). Compounds of iype (XIXb) are obtained by -
cyclopropanation under standard conditions.



(MeOD-d4) 6 8.72 (d, 1H), 8.48 (m 1H), 8.11 (s, 1
7.72 (m 1H), 7.34 (m 2H), 7.05-7.1?)(m 2H),( is.slz_b-’
5.90 (m 2H), 4.65 (m 2H). 4.39 (m 2H), 4.16 (m
oH), 4.09 (m 2H), 3.80 2H), 3.71 (m 2H), 3.27 (m
4H), 491 100 2.08-2.24 (m 44). (MOD-d4): 8 8.95
(d, 1H), 8.45 (d, 1H), 7.95 (t, 1H), 7.56 (d, 1H),
7.46 (t, 1H), 7.33 (d. 1H), 7.21 (dd, 1H), 7.17-7.15
(m 1H) 7.12-7.09 (m 1H), 5.89 (dl, 1H CH J =

trans =15.5Hz), 5.71 (dt, 1H, CH, J(R*ﬂa\ HZ@/H\J/

-tra s = %5 5Hz),0H4 63 8" OH4 29 L1/ 2H)
60- L 37- 3%2‘_/.0 5 /
r&;m%}a- 2 (’;}jﬁ K7 (H) dZ? 5
05 5204,

11 1B 7.26 (m"““1H) 7. 16g1 ( osgl)(mn“l8 4
5.90-5.92 (m 2H), 465(m,4,;;|), 439(m oH) X 16
(3m322(H)m, 421.H)09 (2m082;|) ,253 5(m 2H), 3.71 (ill, 2H),

. “m 4H). 491 47 I\/EO 4
8.45 (m 1H), 8.40 (m 822m1 ( CI)S

(1H) H)35 (m  1H®RIY 7.15 6

m | 78 (m 2 43 (m 2&ps 4.

4 4?&11 \4 31 ( 2 im 4 21_(_Fy;f,2|_|) 1
ﬂﬁb REMpg- Rﬁ

491 _10 - W I\/EOD b

(d. 1H), 832(d' 1H, 81 d 1
7.12 (dd, 11-9,%7. o?&i%’&c (m( 2H)H)6 Z)SZZd&ﬂ”SVW CH,

J = 4.4Hz, .1
0
[
._...(Rﬂ)o

Xlxb

CHaN,

Scheme 2

Synthesis of intermediate XVlb ,

NOZ NH2
@\ NaBH, 5 1 KOH, TBAI = ]
———-
/ ) CHO ZenCha /\ O
(RH) XX (R‘H) (R”) XVib
o
5 Aniline (XVIb) is obtained from nitro-aldehyde (XX) by atkylation of the

corresponding alcohol (prepared by reduction of atdehyde (XX) with sodium borohydride)
with allyl bromide (IVa1) followed by SnCl» reduction of the nitro function.

Synthesis of intermediate XVic



-trans = 15.6Hz), 5.98 (dt, 1H CH J = 4.6Hz, .1
“trans = 479 N 8 N H 15. 6Hz), 4.61 (s, 2H),
4.38 (t, 2H), 4.18 (d, 4H), 3.81 (br S. 2H),
(3. 696(H;’ .(2H),3. 37-3.35 (m2H), 2.22-2.08
m . CDC13): 810.4 (s, 1H), 8.40 (s, 1
o 69( H) (s, 1H,

NO, NO, Br Hy

Q NaBH, H\l/ LKOHTBA

oo oH 250, / EAVEN
R“) R“) IV R} Xvib

Aniline (XVIc) is obtained from a 3-nitrophenol by alkylation with allyl bromide

{Ilva1) followed by SnCl, reduction.

s SYNTHESIS OF XVtild
Scheme 3 Hlustrates the procedure used for preparing compounds of formula

(XVIlid) that can be prepared by analogous procedures, for example, by the chalce of

appropriate starting materials.

Xvilld

10



8.12 (s, 11-1), 7.78 (s, 1H), 7.65-7.36 (m 3H)

7.07 (d, 1H), 6.
4. 56 Es, 2t|)|) 4 4713 (@ 1(H)s’ 2 2 51 b s o)
4.10 (d. 2H.  3.99 (d, 3 i Sy
(m " 2H), 2.97 (m 2(H)’ %H)z’e S22 350
(M . 226 (s, 3H, 2.05
R‘lo
R Ay = N o 7
| 1 * HORB R g — R
R N7 G R N Cs2C05 :,‘T\
Ia Xiid S LC‘ XIVe RN e
Xilid xvd
[ g
NH; k(Rm]l\\ o~ “(Rw)\\ O/rl;>
@\,O\/\ & OQ/% Grubbs | # ©
O(R{d'x SN RZ/Pé(R) RCM RZ/P/(S(R')
Vib Ty Wtlo v a
. . \N*E‘ - 1 Rt \NJ\H S 14
XViid xvind
KR m
CHN: ]\\ ©
R2 AN é—
» \N’“\N L (Ruako
ot
Xixd
Scheme ..

Ceupling of commercially available 2,4-dichloropyrimidine (la) under Suzuki
coupling conditions with boronic acids of type (XIld) affords biaryl compounds of type
(XMic), which on treatment with allyl bromides (XIVc) in the presence of a base such as

s Cs,COs furnish allyl ethers of type (XVd). Substitution with aniline (XVIb) under standard
conditions affords terminal alkenes (XVIld),-a key intermediate ready for ring closing
metathes.s (RCM). Employing Grubbs 2™ generation catalyst RCM furnishes (XVlitd).
Compounds of type (XiXd) are obtained by cyclopropanation under standard conditions.

10  Synthesis of XVlile-i

Macrocycles containing a five membered heterocyclic ring linked to the
pyrimidine system can be prepared by a procedure analogous to that described for XVIlid
by Istarting from alternative boronic acids. Structures XVille-i tlaelow are representative of

compounds of this class.
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(MeOD-d4): 8 8.56 (d, 1H), 8.38 (d, 463 50  1H),
8.29 (br s, 1H), 7.17 (d, 1H),

7.11-7.06(m 2H), 7. 03- 7. 01(m hi "Pdi 0.,--..c
1H), 5.99 (dl, 1H, CH J = 6.0Hz, Jtrans= 15.6Hz),
5.84 (cit. 1H, CH, J = NN H 5.8Hz, &n, = 15.6Hz),
4.66 (s, 21-12). 4.57 (4! 2H), 4.37 (t, 2H),
4.18 (d, 2H), 4.09 (d, 2H), 3.79 (br s, 2H),
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N h
XVillg XViith XVilli
Scheme 4
(Rm)k (R%___cHo a(R“’)\O S
f\ * oHe ’()‘B(OH);; Suazuki , 1. NaBH, R2
/ R e IN 2. B~ ca JlN\
Xlle-i %
” R™ N7l xwve RONTTC
Xilte-i Cs,C03 XVe-i
NHg
'
/ I 0\/\ k(Rm) k(Rm)E
olR11) Ry Grubbs o
XVib i é
T ReM 2N P
--—R o +—{Ri1)o
(Rq4) . \N/H\N o (R11)
H
XVIlel XViile-

Scheme 4 illustrates the preparation of compounds of type XVille, XVHIf, XVIlig
and XVIllh. Coupling of commercially available 2,4-dichloropyrimidine (la) under Suzuki
coupling conditions with boronic acids c;f type (Xlle-) affords biaryl compounds of type
(Xllle~i), which on treatment with aliyl bromides (XiVc) in the presence of a base such as
Cs,C0, furnish allyl ethers of type (XVe-h). Reaction aniline (XVIb) under standard



3.69 (t, 2H), 3.35-3.34 (m 2H), 2.21- 2.07 (m
4H). O/Er r-C (DVSO-d5): 69.50 (s, 1H), 8.58-8.52
472 51 (m 1H), 8.42-8.41(m 1H), 7. 73-

7.64(m 1H), 7. 61-7.57(m 1H),

7.51-7.44(m 2H), 7. 15- 7. 11(m

1H), 7.08-7.01(m 1H), 5.86-5. 67  (m 121-1),
4.61-4.55(m 2H), 4.45- 4.43(m 2H), 4. 12-4.03(m

4H1‘.mnditions foliowed by ring closing metathesis (RCM) employing Grubbs 2" generation
catalyst then furnishes the desired products (XVlle-).

Representative procedure for the synthesis of compounds type (XVIlib)
5 3-(2-Chloro-pyrimidin-4-yl)-phenol (XiilaT)

OH
o]

Cl
. B(OH);
l /* (Xlia1) SN
N" el | o

N™ Cl
(la) (Xilat)

To a degassed solution of {1a) {1.0g, 6.71 mmol) and (X}ta1) (1.1g, 8.05 mmol) in

1,2 dimethoxy ethane (10 mL) was added sequentially, aqueous Na:CO; ((1.08g, 10.06

10 mmo!) and Pd(PPhy)s {0.387g, 0.335 mmol). The resultant mixture was stirred at 80-85

0°C for 4 h, cooled to 0°C and quenched with saturated NH,Cl, The product was extracted

with CH,Cl, thrice and the combined organic extracts were washed brine, dried over

Na,S0, and concentrated under reduced pressure. The crude mixture was column

purified (EtOAc/Hexane) to furnish 0.450 g of (Xilla1). LC-MS (ESI posilive mode) m/z

15 207 ((M+H]*); 'H NMR (400MHz, CDCls): 8 9.74 (s, 1H), 9.23 (d, TH), 8.83 (d, 1H), 8.01
(dd, 1H), 7.60-7.65 (m, 1H), 7.35 (t, 1H), 6.94-6.99 (m, 1H).

4-(3-But-3-enyloxy-phenyl)-2-chloro-pyrimidine (XVa1)

OH O F
Br/\/\\\\ .
(XIv)
e
=N =N
[ -
NJ\CI N/)\Cl
(Xillat) {XVa1}

20

To a mixture of (Xitla) (2.0g, 9.68 mmel) and (XIV) (7.8g, 5.80 mmol) in dry

DMF (10 mL) at ambient temperature was added cesium carbonate {14.19g, 43.55 mmot)

and the resulting mixture was stirred at 40°C for 6 h. The reaction mixiure was cooled fo

25 0°C and quenched with H;O. The product was extracted with CHCl; thrice and the
combined organic extracts were washed with H.O followed by brine, dried over Na,S0,
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3.58-3.54(m 2H), 3.22-3.18(m 102 2H), 3.20 (s
311), 2.46-2.31 (m 2H), 2.24 (s, 3H (Meom(:mi: 6
9.03 (d, 1H), 8.86 (d, 479 52 1H), 8.81 (d, 111),
8.26 (s, 1H), 7.81  (d, 1H), 7.59 (dd, 111),

7.56-7.51 (m 1H), 6.38 (di, 1H CH J = 5. 7Hz
Jtrans = 15.7Hz), 6.31 (dl, 1H, CH J = 5. 4Hz,
J1,805 = 15, 7THz). 5.24 (s, 2H), 5.14 (s, 211),

?barﬁﬁ g&&cgr{c%@ell)undé} +&¥cddGressure Rlflthish 4n bt} whidh wasl dirifieddbyZ@lumn
(EtOAc/Hexane) fo obtain 1.61g of {(XVa1). LC-MS (ESI positive mode) m/z 261 ({M+H]);
1 NMR (400MHz, DMSO dg): 8 8.82 (d, 1H), 8.12 (d, TH), 7.77 (d, TH). 7.70 {br s, 1H),
7.48 (t, 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
t, 2H), 2.49-2.56 (m, 2H).

{3-Nitro-phenyl)-methanol (XXIb)

NO, NO,
NHBHq,
¥ OH
; CHO
(XXb) (XXTo)

To a solution of (XXb} (5g, 33.1 mmol) in MeOH (25 ml.) at ambient temperature
was added NaBH, (1.25g, 33.1 mmol) and the resulting mixture was stirred for 30min. The
reaction mixiure was quenched with water The product was extracted with CH.CI; thrice
and the combined organic extracts were washed with HO followed by brine, dried over
Na,50, and concentrated under reduced pressure to furnish without purification 5g of
compound (XXIb). LC-MS (ES! positive mode) m/z 154 (IM+H]"); "H NMR (CDCl5) 6 8.27
(s, 1H), 8,17 {dd, 1H), 7.73 (dd, 1H), 7.57 {t, 1H), 4,85 (s, 2H), 2.07 {5, 1H).

1-Aliyloxymethyl-3-nitro-benzene (XXiIb)

, NO, N NO,
KOH, TBAY
©\/OH 40C @\/0\/\\\\
(Xxib) {Xviib)

To a mixture of {XXib) (5g, 32.6 mmol) and allyt bromide (11.3ml, 130.4 mmol} at
ambient temperature was added KOH (3.65g, 5.2 mmol) and TBAI (602mg, 1.63mmol)
and the resuiting mixture was stirred at 40°C avernight. The reaction mixture was cooled
and quenched with HxO. The product was extracted with CH;Cl thrice and the combined

! organic extracts were washed with H,O followed by brine, dried over Na,SO, and
concentrated under reduced pressure to fumish an ofl, which was purified by column
(EtOAc/Hexane: 8/1) to obtain 6.3g of {(XXilb). LC-MS (ESI positive mode) m/z 194



4.18 (t, 2H), 3.84-3.83 (m 111), 2.80-  2.48

511) . (CDC13) 68.78 (br s, 1H), 8.63 (br s, 4§;r7n 53
111), 8.42 (d, 1H), 7.79 (d, 1H), 7.50 |
(d, 111),7. 42 (t,111),7.18(d, 111), 6.83 (m 2H)
5.12 (d, 1H), 4.87 (d, 11|£, 4.72 (d, 1H), 4.61
(d, 111), 4.14- 2 a 4.19(m'&H), 4.03-4.07 (m 2H)
2.99 (t, 211), 2.81-2.86(m 1H), 2.74  (br s, 411),

2. OGB! b Bk (S50 65,516, 1H), 818 (dd, 1H), 7.73 (dd, 1H), 7.57 (& TH), 8.01
(m, 1H)-6.38 (m, 1H,), 5.29 (m, 1H,), 4.65 (s, 2H), 413 (dt, 2H).

3-Allyloxymethyl-phenylamine (XVib1)

NO, NH,
@\/ SnCi2.2H20 @\/
O MeoHDCM O
{(XXlib) {XVIb1)

To a solution of (XXllb) (10g, 51.75 mmol) in MeOH/CH.Cl, {1:1, 150 mL) at

ambient temperature was added SnClz.2H20 {48.79, 207 mmol) and the resulting mixture

10 was stirred overnight. The reaction mixture was cooled to 0°C and quenched with

saturated Na,COs. The product was extracted with CH:Ch thrice and the combined

organic extracts were washed with H,O followed by brine, dried over Na,S04 and

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

(EtOAc/Hexane: 5/1) to obtain 6.80g of {(XV1b1) in 80% yield. LC-MS (ESI positive mode)

15 m/z 164 ((M+H]*); *H NMR (CDCls) 8 7.17 (t, 1H), 6.79 (m, 2H), 6.68 (d, 1H), 5.95-6.06
(m, 1H), 5.33 {m, 1H), 5.29 (m, 1H), 449 (s, 2H), 4.06 (m, 2H), 3.38 (s, 2H).

(3-Allyonymethyl-phenyl)-[4-(3-but-3-enyloxy-phenyl)-pyrimidin-z-yl]-amine XVlib1)

O~ S O~
HCI 1M O
+ O
I n-butanol l
100C
N/)\ i H zN N//|\ H
20 (Xval) - (XVIpY) (XVilb1)

To a mixture of (XVa1) (100mg, 0.38 mmol) and {XVib1) (93.9mg, 0.57 mmol) in
n-butano! (15 mL) at ambient temperature was added 1N HCI (1.0 mL} and the resulting
mixture was stirred at 100°C for overnight, The reaction mixture was cooled to 0°C and

25  quenched with H:0. The product was extracted with CH.Cl, thrice and the combined
organic extracts were washed with saturated NaHCO; followed by brine, dried over
Nap;S0, and concentrated under reduced pressure to furnish an oil, which was purified by
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1.86(m 4H), 1. 04- 1. 15(m 211),

0.28-0.33(m 1H), 0. 15- 0. 20(m 111). 54 -S 0 * sic
(MeOD-d4) 5 8.87 (s, 111), 8.48 (s, 460 111), 829
(s, 111), 7.98 (d, 111), 7.64  (d,111), 7.54 (d,

1H), 7.40 (d, 111), 7.37 ¢d, 111), 7.20 (dd, 1H),

6. 00- 5.78 (m 211, ...loans = 15.6 Hz), 4.67

(s, 211), 4.27 (d, 211), 4.06 (d, 2H), 3. 40 (t

2 bilummB(EIGAHexarRiHjo, obBirBBInigsgf (XVIlb1) In 47%. 'H NMR (CDC) 6 8.38 (d,

1H), 7.59-7.62 (m, 3H), 7.58 (d, 1H), 7.41 (s, 1H), 7.32 (t, 1H), 7.26 (t, 1H), 7.08 (d, 1H),
6.96-6.98 (m, 2H), 5.80-5.94 (m, 2H), 5.25 (m, 1H), 5.10-5.15 (m, 2H), 5.06 (m, 1H), 4.48
(s, 2H), 4.04 {t, 2H), 3.99 (m, 2H), 2.50 (m, 2H).

Macrocycle Example 1 {Compound 1)
O~ \/\/6
O\/\\\ Grubbs cala]ysl
-
N DeM, 4oc
LA

N

{XVilb1)

To a degassed solution of (XVIlb1) (20mg, 0.056 mmol) and TFA (14mg, 0.125
mmol) in CH,Cl; (200 mL) at ambient temperature was added Grubbs 2™ generation
catalyst (7mg, 0.005 mmol). The resulting mixture was stirred at 50°C for overnight, The
reaction mixture was cooled and concentrated under reduced pressure to furnish an oil,
which was purified by preparative HPLC to obtain 9mg of (1). HPLC purity at 254nm: 95%;
LC-MS (ESI positive mode) m/z 360 ([M+H]"); 'H NMR (CDCI3) 8 11.75 (s, 1H), 8.38 (m,
1H), 8.18 (d, 1H), 7.92 {m, 1H), 7.41-7.42 (m, 1H), 7.30 {t, 1H), 7.23 (d, 1H, CH), 7.10-
7.20 {m, 3H), 5.61-5.73 (M, 2H, Juaes = 16.0HZ), 4.51 (s, 2H), 4.11 {t, 2H), 4.08 (d, 2H),
2.48 (g, 2H).

1

Representative procedure for the synthesis of compounds type (XVilic

1-Allyloxy-3-nitro-benzene (XXilc)

NO, BN NO, \
‘ @ KOH, TBAI :
OH 40C o ~F
{Xc} {XXic)

Con}pound (XXlic) was obtained using the same procedure described for
compound {(XXIIb); LC-MS (ESt positive mode) m/z 180 (IM+H]").

3-Allyloxy-phenylamine (XVic1)
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15

20

6H), 2.76 (s, 311). 103 55 Co0S /-0 )3 z f--' Liz
o (MeOD-d4) 8 8.51 (bs, 1H), 8.34 (bd, 1H), 7.75
(s, 1H), 7.49 (s, 1H), 7.11- 7.06 (m 2H), 7.00 (d,
IN), 6.07 (dt, 1H, Jim = 15.6Hz, J = 5.4Hz), 5.92
(dt, 1H, Jurans = 15.7Hz, J = 5.0Hz), 463 4.63 (s,
2H), 4.47 (s, 2H), 4.36 (t, " 2H), 4,19 (d, 2H),
4.08 (d, 2H), 3.79 (bs, 2H), 3.69 (t, 2H),
3.27-3.25 (m nNo, 2H), 2.21-2,08 (m Nﬁ%\l» 56 0
(MeOD-d4) 8 9.R6 (bs, 1H), 8.90- 474 -
8.87(m 2H), 8.[6138. 58( m 2H) snci2H20- @(d, 1H) ,
7.15-7.12 (m e "A6 MeOH/DCM oNF

{XXltc) (XVic1)

Compound {XVic1) was obtained using the same procedure described for
compound {XVIb1) LC-MS (ESI positive mode) m/z 150 ([M+H]").

(3-Allyloxy-phenyl)-[4-(3-but-3-enyloxy-phenyl)-pyrimidin-2-yl]-amine (XVilct)

O~ & O ~F
0 HCH 1M o™
+ PO —
N ~N
| n-butanal | /@
N/)\CI H,N 100C N)\ H
{XVa1) (XVict) (XVilct)

Compound (XVilc1) was obtained using the same procedure described for
compound (XVilb1); LC-MS (ES| positive mode) m/z 374 ([M+HJ").

Macrocycle Example 2 (Compound 12)

O~ c’)/l

O/\‘// Grubbs catalyst ¢]
~ ~N
N
l . DCM, 40C ‘
. P
H H
{XVlid) N (12) .

1

Compound {12) was obtained using the same procedure described for
compound (1) HPL.C purity at 254nm: 99%; LC-MS (ES| positive mode) m/z 346 ([M+H]");
TH NMR (CDCly) 6 11.30 {s, 1H), 8.29 {d, 1H), 8.21 {t, 1H), 8.11 (, 1H), 7.57 (d, 1H), 7.48
(t, 1H), 7.32-7.35 (m, 2H), 7.22-7.25 (m, 1H), 6.95'(dd, 1H), 6.82 (dd, 1H), 6.02-6.08 (m,
1H, CH=, Jirane = 11H2), 5.87-5.93 (m, 1H, CH=, Jimns = 11Hz), 4.78 (d, 2H), 4.28 (t, 2H),
2.63-2.68 (m, 2H).



(d, 1H), 5.96 (dt, 1H, Joan, = 15.7Hz, "IP NN J J=
5.3Hz), 5.88(dt, I H trans= H 15.7Hz, J = 5.6Hz,),

4.77 (s, 2H), 4.64 (s, 2H), 4.38 (t, 2H), 4. 15
4H), 3.81 (bs, 21-0, 3.70 (t, 2H), 3.27- 3.25 (fnq'
2H), 2.23-1.99 (m 5H). 57 -Thzi So G 2r 2-]

i “z (CDCI3) 38.27 (d, 1H)778.07 (s, 11-0, 503
749748(m 119 7.38 (t, 1H), 7.24-

7.21 2
Re rrtpsent twe proce ure %{' H‘n svrll_pnesns of compounds type (XVIlld}

[3-(2-Chloro-pyrimidin-4-yl)-phenyl]-methanoi {(XIla2)

OH 3
| CH
(t\N B(CH),
| {Xlla2) N
N//I\Cl | /jj\
N™ “cho
(la) (Xila2)

Compound (Xilla2) was obtained using the same procedure described for
compound (Xilla1); LC-MS (ES! positive mode) n/z 221 ((M+HI").
15
4-(3-AIlyloxymethyl-phenyl)-z-chloro-pyrimidine {XVa2)

(v
_—
=N <N
| I
N//I\Cl NACi
{X1lka2) {XVa2)
20 Compound (XVa2) was obtained using the same procedure described for

compound (XVa1); LC-MS (ESI po'sltive made) m/z 271 ((M+H]).

2-(2-Chloro-ethoxy)-5-nitro-benzaldehyde (XXId)

o e e
OzN CHO  koc03, DMF 04N CHO

25 (xxd} (XXtd)

To a mixiure of (XXd) (1.0g, 5.98 mmol) and bromochloroethane (996 DL, 11.96
mmol) in dry DMF (15 mL}-‘ at ambient temperalure was added potassium carbonate
(1.64gg, 11.96mmol) and the resulting mixture was stirred at 60°C overnight. The reaction

30 mixture was cooled to 0°C and quenched with HO. The product was extracted with



6.86 (d, 1H), 4,52 (q, 2H), 4.40-4.38  (br, m 2H),

4.334.23 (m 11-1), 4.18-  4.13 (m 1H), 4.78 (dd:

1H), 3.56-  3.53 (m 2H), 3.33-3.28 (br. m 4H), - ----

3.03 (dd, 1H), 2.38 (s, 3H), 1.38 (t,

6H), 1.22-1.12(m 1H), 1. 00-0.93s  (m 1H), 0. 86-0. 77

(m1H),0.51-  0.42 (m 2H). 58 (l\/bODd4) 8861

(d, 1H), 8.36 (d, 503 MO |.0 1H), 8.07 (s,

7. 68:Qactiirice B)d thercapmined araapiy extragt pere Mpsted it Hef) fOH?r'ed by brine,

NVEiRd (ovar-NapS,land concentrated under reduced pressure to furnish 1.29g of a yellow
solid (XXid ) in 94% yleld. LC-MS (ES! positive mode) m/z 229 ([M+H]'); ) 'H NMR (CDCl3)

5 10.56 (s, 1H), 8.78 (d, 1H), 8.50 (dd, 1H), 7.15 (d, TH), 4.54 (t, 2H), 3.99 (t, 2H).

[2-{2-Chloro-ethoxy)-5-nitro-phenyl]-methanol (XXlId}

/@:o\/\cn NaBH4 /@::/\C,
ON CHO

(XXId) {Xxlid)

10 Compound (XXlld) was obtained using the same procedure described for
compound {XXIb). LC-MS (ESI positive mode) m/z 232 ([M+H]").

2-Allyloxymethyl-1-{2-chloro-ethoxy}-4-nitro-benzene (XXIlid)

Br/\//

O
o oAl e o&
OH o
OzN 40C O N ;\
15 (XXHd) {Oxiing) \

Compound (XXIlid) was obtained using the same procedure described for
compound (XXiib}; LC-MS (ESI positive mode) m/z 272 ((M+H]").

20 1-f2-(2-Allyloxymethyl-4-nitro-phenoxy)-ethyl]-pyrrolidine (XXIVd)

o
e fooe
O Q Q
OoN = DMA O,N L\
\

(XxNd) (XXIvd)

~ To a solution of (XXIlid) (1g, 3.68 mmol) in DMA (10 mL) was added pyrolidine

25 (0.61 mL, 7.36 mmol) and the resulting mixture was stirred ovemight at 60°C. The reaction
mixture was quenched with water. The product was extracted with CHzCl, thrice and the
combined organic extracts were washed with H,O followed by brine, dried over Na,50,



1H), 7.04 (d, 1H), 5.90 (dl, 1H Jim = 15.6 Hz, J
= 5.6 Hz), 5.79 (dt, 1H |l Arens = 15.8 Hz, J =
5.9 Hz), 4.61 (s, 104 21-9, 4.59 (s, 211), 4.37
(t, 2H), 4.11 (d, 21-1), 4.08 (d, 211), 3.95 (s, 3H),
3.80 (m 2H); 3.68 (t 211),792 17 (m 211), 2.08 (m
2H), 1.30 (m 211) 07-N -N)-,,1 | NL O NN i

H (DMSO-d6) 5 9. 29 111 8
1|a)(1d cgnasmr%%ﬂ undey | Feﬂgm&’z P(eég‘"eu%i) ﬁmﬁ"&"@’ p‘i’ﬁfﬁ‘?ﬂ'}(ﬁom o
( komaohaa 1 (x XTell it Thos JiEE LGNS @S psitivelrmae) miz 300D (m
2 (s, 211), 4.49 (s, 211), 4 09- 4. 05 (m
411) 361 60 SIO | iNtki NN/'14-- l\@i)ijl“r
( B0 Bhoatyinetbylos- (@@y(rgndiqnylefsowsplzeav'aﬂ!mr ( 5 (s,
11-1), 7.57-7.32 (m 41-1), 7.21-7.18 (m 211), 5.97

(dt, Jfrans = ]%%\Hz, J=6.1Hz), 577 (dt, %trans
= 15. 4 m@@. NN 460, 2H), @: ﬂ@n
41- 1), 3. 211)5-/3. By
2.88 (s981.7),72.55\- 2.58°Tm" 21Hd 32125\\(m
2H). 460 (xxfAm) stated previ ous| y DMEDNE

enbodi ment of the invention the conpounds are of the

for mul ag&%éo%nd I?)%\Il\llb;)"vlblas %ainec[ usmga trle Lebink pra&'éure described for

compound (XVIb); LC-MS (ESI positive mode) m/z 277 (IM+HT").

10

[4-(3-AIIyloxymethyl-phenyl)-pyrimidin-2-yl]-[3-aliyloxymethyl-4-(2-pyrrolidin-1 yl-
ethoxy)-phenyl]-amine (XVild1}

L
o N o
© 0 O
HCI 1M o=
+ O™y —e TN O™y
=N Q n-butanol { /l\
l /k 100C NN
N" >l HzN H
{Xvitd1)

{(Xva2) (Xvib2)

Compound {XVlld1) was obtained usirfg the same procedure described for
15 compound (XVlib4); LC-MS (ESI positive mode) nvYz 501,

Macrocycle Example 3 (Compound 13)

0\/\
: O Grubbs catalyst o
| =N é’o\/\ho DCM, 406G \N /<Sr \/\I\D
N/)\N

(Xvid1) (13)
20



Fol | owi ng anal ogous procedures to the ones descri bed
above and by making appropriate nodifications to the
starting materials the conpounds listed in Table 2
may al so be made. 5 Table 2 No RL Fe X r YA R 9" Rum
1114 H H - OCH2CH2- - CH20CH2- -CH=CH H H 111-2 H H
-0CH2- - CH20CH2- -CH=CH H H®%11-3 H H - CH2OCH2-
-CH20CH2- -CH=CH -0CH3 H 104 H H - OCH2CH2- - CH2OCH2

- CH=CH

5

10

15

20

25

Cg)_lmﬁogr%_ﬁ 3) was obtained using the same procedure described for compound
{1) HPLC purity at 254nm: 99%; L.C-MS (ESI positive mode) m/z 473 ([M+H]"); "H NMR
(MeOD-d,) § 8.79 (d, 1H), 8.46 (d, 1H), 8.34-8.31 (m, 1H), 7.98-7.96 (m, 1H), 7.62-7.49
(m, 2H), 7.35 (d, 1H), 7.16-7.10 (m, 1H), 7.07-7.02 (m, 1H), 5.98-5.75 (m, 2H, 2x=CH),
4.67 (s, 2H), 4.67 (s, 2H), 4.39-4.36 (m, 2H), 4.17 (d, 2H), 4.08 (d, 2H), 3.88-3.82 (m, 2H),
3.70 {t, 2H), 2.23-2.21 (m, 2H), 2.10-2.07 (m, 2H).

Macrocycle Example 4 {compound 53)

7
N,

4 oo d"“‘@
H

{13) (53)

To solution of (13) (0.02g) in CHClz2 (2mL) dioxane mixture (imL) at 0°C was
added 5 mole % of Pd(OAc): . Then freshly prepared ethereal solution of CH:N2 was
added slowly. The resulting mixture was stirred at 0°C for 3 h. The reaction mixture was
then concentrated under reduced pressure fo furnish oil, which was purified by preparative
HPLC to obtain 0.005g of (53). (CDCls)  8.78 (br s, 1H), 8.63 (br s, 1H), 8.42 (d, 1H),
7.79 (d, 1H), 7.50 (d, 1H), 7.42 (¢, 1H), 7.18 (d, 1H), 6.83 (m, 2H), 5.12 (d, 1H), 4.87 {d,
1H), 4.72 (d, iH), 4.61 (d, 1H), 4.14-4.19 (m, 2H), 4.03-4.07 (m, 2H), 2.99 {t, 2H), 2.81-
2.88 (m, 1H), 2.74 (br s, 4H), 2.66-2.71 (M, 1H), 1.81-1.86 (m, 4H), 1.04-1.15 {m, ZH),
0.28-0.33 (m, 1H}), 0.15-0.20 (m, 1H).

Representative procedure for the synthesis of compounds type (XVille)

5-{2-Chioro-pyfimidin-4-yl)-thiophene-z-carbaldehyde {Xilte1)

Gl 0
A\
0 N _
N//]\CI %S .
. N
@)
B(OH
(OHk \N*CI

{Xilet) {Xille1 },



111-5 H H - OCH2- - CH20CH2- -CH=CH H - OCH3

- 111-
- OCH2- -CH200H2- -CH=CH -0CH3 H 111-7 HH-CI?HSCII::Z[_I
-CH2CH20- -CHCH H H 111-8 H H - OCH2CH2- - CH20-
_-CHCH HH111-9 H H -CH20CHr - CH200H2- - CH=CH-
-OCH3 - OCH2CH2-Pyrol lidi n-1 -yl 11140 H

81

To a solution of 1,4 dioxane, 2,4 dichloropyrimidine was added and the reaction
evacuated & purged with Na. Then dppf catalyst {(1,1
Bis(diphenylphosphino)ferrocene]dichloropalIadium(lI) was added and the systemn was

s evacuated and purged with N2 again. Then {Xlle1) and saturated bicarbonale solution
was added sequentially and the solution stirred at 85°C under Nz for 1hr. The solution
was cooled and filtered through celite and washed with DCM thrice. The DCM layer was
extracted with water. The water layer was exiracted with DCM and all DCM layers were
dried over NaSO; and removed in vacuo. The crude was purified by flash

10 chromatography eluting with 40% ethyl acetate in hexane to yield a pale yellow solid
(Xitte1) (50%). LC-MS (ES! positive mode) m/z 225 (IM+H]'); ™™ NMR (CDCls) 6 10.64 (s,
1H), 8.68 {d, 1H), 7.66 (m, 2H), 7.57 (d, 1H).

{5-(2-Chloro-pyrimldln-4-y|)-thiophen-z-yll-methanol {XtHle2)

15
@]
) OH
o 3 NEBH4 N S
= P THF:MeOH = /Il\ll\
(4:1), 0C
\N’km SN ol
(Xitle1) {Xllle2) _

,Compound (XHle2) was obiained using the same prpcedure dascribed for
compound (XXib) with a yield of 90%. LC-MS (ESI positive mode) m/z 227 ((M+H]");, H
20 NMR (CDCly) 8.62 (d, 1H), 7.85 (m, 2H), 7.25 (d, 1H), 4.83 (s, 2H), 4.68 (bs, 1H).

4-(5-Ally!oxymethyl-thiophen-z-yi)-2-chloro-pyrimidine {XVe1)

OH _
o W \\\\
NS BI’\A\\

ZN
b
9 X

Nl cl

{Xtle2) pvet)

25



H - CH20CHr - CH2OCH2- - CH=CH H - OCH2CH2- N(Et) 2 1114 1
HH-OCH -CH2OCH2- - CH=CH - OCH3 - OCH2CH2- N( E02
111-12 H H - OCH2- - CH2OCH2- - CHECH H - OCH2CH2- N(Et ) 2
111-13 H H - OCH2- - CH2OCH2- - CHECH - OCH3

- OCH2CH2- N(Et ) 2 11144 H H - 0GH2CH2 - CH2OCH2- - CH=CH-
H - OCH2CH2- N(Et) 2 - OCH2CH2- N(Et) 2 11145 H H

Compound (XVe1) was obtained using the same procedure described for
compound {XXIIb) with a yield of 80%. LC-MS (ES! positive mode) rm/z 267 (IM+H]")

[3-Aliyloxymethyl-4-{2-pyrrolidin-1 wyl-ethoxy)-phenyl]-{4-(5-allyloxymethy!-thiophen-
5 2-yl)-pyrimidin-2-yl}-amine (XVlle1)

Y
o (” O/\/
S \\ 0 S OJ
HCI 1M
+ O~ E—— 8]
= = T
jN\ D n-butanol . JN\ D
>~
N i HoN 100C N H
{(XVel) {XVib2) (Xvilat}

Compound {XVlle1) was obtained using the same procedure described for
compound (XViIb1); LC-MS (ESI positive mode) nv/z 507.

10
Macrocycle Example 5 (Compound 48)
~F
s oS =
N © A o]
0 Grubbs catalyst

N T .
. /”\ N “ "N O\/\N
NN DCM, 40C o M

H N ﬁ

(XVile1) 48)

Compound (48) was obtained using the same procedure described for

15 compound (1) HPLC purity at 254nm: 100%; LC-MS (ESI positive mode) m/z 479
(IM+H]"); "H NMR (MeQD-d4): § 8.66 (d, 1H), 8.32 (d, 1H), 7.81 (d, 1H), 7.27 {d, 1H), 7.12

{dd, 1H), 7.07-7.02 (m, 2H), 6.08 (dt, 1H, CH, J = 4.4Hz, Jians = 15.6Hz), 5.98 (dt, 1H, CH,

J = 4.6Hz, Jias = 15.6H2), 4.61 (s, 2H), 4.38 (t, 2H), 4.18 (d, 4H), 3.81 (brs, 2H), 3.69 (¢, g

2H), 3.37-3.35 (m, 2H), 2.22-2.08 (m, 6H).

20
Representative procedure for the synthesis of compounds type {XVIINf)

5.(2-Chloro-pyrimidin-4-yl)-furan-2-carbaldehyde (X1if1)



-0CH2CH2- - CH20CH2- -CH=CH -0OCH3 111-16 HH

- CH2OCH2- - CH2OCH2- - CH=CH - OCH3 - OCH2CH2- N( E02
111-17 HH -0CH2- -CH2OCH2-. -Cl1-1-=CH -OCH3

- -OCH2CH2- pyrol lidi n-1 -yl 11148 H H - OCH2CH2-

- CH20CH2- - CH=CH - OCH3 - OCH2CH2-pyrol 11 di n-1 -yl
- OCH2CH2- pyrol l'idi n-1 -yl 1%4-19 H H - OCH2-
-CH20CH2- -CH=CH H 111-20 H H - OCH2CHz2-

o 0
fL \
0 SN
% | —
N/)\CI %0

—

P AN
B(OH), S J\m
(XIIf1) (XIF1)

Compound (XIlIf1) was obtained using the same procedure described for
compound {XIHe1); LC-MS (ESI positive mode) m/z 209 {(M+H]")

[5-(2-(:hIoro-pyrimidin-4-yl)-furan-2-yl]-methano| {X1lif2)
Q

) OH
S O NaBH4 N O
a 'lN THF:MeOH e /FJI\
(4:1), 0C
\NJ\CI Nl
(Xiir2)

10 (XuiF1)

Compound (X!lif2) was obtained using the same procedure described for

compound (XXib); LC-'MS (ES| positive mode) m/z 211 (IM+H]").
15 4-(5-Allyloxymethyl-furan-2-y!)-2-chloro-pyrirnidine (XVf'i)

OH 0
u O \\\\

a0

Br\/’\\\
PR
o
Z N KoH, TeAHSOH, [ /;'J‘J\
40C
SN el N
£XINE2) {XVi1)

Compound (XVf1} was obtained using the same procedure described - for

20 compound (XXilb); LC-MS (ESI positive mode) n/z 251 (IM+H]").



-CH20CH2- -CH=CH H -OCH2CH2-Pyrollidi n-1 -y1 111-21
H H-OCH2CH2- - CH20CH2- -CH=CH F - OCH2CH2- N(Et) z
111-22 H CH3 - OCH2CH2- - CH20CH2- -CH=CH H

- OCH2CH2- N(EO2 111-23 H H - OCH2CH2- - CH2OCH2- - CH=CH-
H morph()) i n-4-yl 111-24 H H - OCH2- - CH2OCH2-

-CH=CH H norphol in-4-y1 11%425 H H - cH2OCH2-

[4-(5-AIIy!oxymethyl-furan-2-yl)-pyrimidln-2-yl]-[3-allyloxymethyl-4-(2-pyrrolidin-1 yl-
ethoxy)-phenyl}-amine (XVIilf1)

Y

o | 0/\/

P! \j\ 0 NgIe o\///
HCI 1M
+ - O\/\
d ﬁl\ ID n-butanol - /HN\ D
\N cl H,N 1000 N ﬁ
5 {XVE1) {XVIbz} (XVIift)

Compound (XVilft) was obtained using the same procedure described for
compound (XVIIb1); LC-MS (ES! positive mode) m/z 491.

10 Macrocycle Example 6 (Compound 38)

Vi

O/\/

0 oJ
o) Grutbs calalysl
= /hq\ \/\D 0\/\1\0
\N N DCM, 40C
H
(XViIF1)

{38)

Compound (38) was obtained using the same procedure described for
compound {1) HPLC purity at 254nm: 99%: LC-MS (ES! positive mode) nm/z 463 (IM+H]);
15 "H NMR {MeOD-d,) 3 8.90 (d, 1H), 8.33 (d, 1H), 7.37 (d, 1H), 7.17 (d, 1H), 7.14-7.11 {m,
1H), 7.04 (d, 1H), 6.67 {d, 1H), 6.04 (dt, 1H, CH, J = 5.2Hz, Juans = 15.8Hz), 5.96 (dt, 1H,
CH, J = 5.0Hz, Juans = 15.8Hz), 4.65 (s, 2H), 4.62 (s, 2H), 4.37 (t, 2H), 4.14 (d, 2H), 4.09
(d, 2H), 3.81 (br s, 2H), 3.66 (¢, 2H), 3.33 (s, 2H), 2.21-1.98 {m, 4H).

20 Representative procedure for the s nthesis of compounds e (XVIilg1

4-(2-Ch|oro-pyrimidin-4-y|)-thiophene-2-carbaldehyde {XHig1)



10

15

H norpholin-4-y1 111-26 H H - CH20CH2- - CH2OCH2-

-CH=CH -OCH3 norpholin-4-y1 111-27 H H - OCH2CH2-
- CH20OCH2- -CH=CH H -0CH2CH2CH2- N(E02 111-28 H H
- OCH2QH2- - CH2OCH2- - C1-1=CH F - OCH2CH2- Pyrol | i di
n-fl -yl 111-29 H H - CH20CH2- - CH2OCH2- -CH=CH H

- OCH2CH2CHr Pyrol lidinl -yl 1451-30 H H - CH2OCH2- - CH
20CH2- -CH=CH H 4-net hy-pi perazin-1 -yl

o)
¢l )
Q N S
) I \
s N/)\Cl X
\ -
. z !N
B(OH)z Sy ,LCl
(Xilg1) {Xina1)

Compound (Xllig1) was obtained using the same procedure described for
compound (Xille1); LC-MS (ESI positive mode) m/z 225 (IM+H]").

[4-(2-ChIoro-pyrimidin-4-y!)-thiophen-2-yl]-methanol {Xliig2)

0
\

\

2 NaBHy4 ™

—

<N THF:MeOH =~ "N
N (4:1), 0C o M
Nl

{Xilkg 1) {Xilg2)

OH

177]

Compound (Xllig2) was obtained using the same procedure described for
compound (XXib); LC-MS (ESI positive mode) m/z 227 {[M+H]").

4-(5-Ally!oxymethyl-thiophen-3-yl)-zlchloro-pyrimidine {Xvgl)

OH Q

oia

Z N
KOH, TBAHSO4, - /1]\

40C N
SN

(Xlilg2) (Xvg1)

BTW
—_—

Compound {XVig1) wds obtained using the same procedure desciibed for
compound {(XXilb); LC-MS (ES! positive mode) m/z 267 (IM+H]")



111-31 H H - CH20CH2- - CH2OCH2- - CH=CH - OCH3

4- met hy- pi perazin-1 -yl 111-32 H H - CH2OCH2-

-CH20CH2- -CH=CH F - OCH2CH2CH2-pyrollld in-1 -yl

11143 H H - 0CH2CH2- - CH20CH2- -CH=CH H

4- mat hy- pi perazin-1 -y1 111-34 H 1-1 - OCH2CH2-

- CH2OCH2- - CH=CH - OCH3 4-ms§6tly-pi perazin-1 -yl

- OCH2CHr pyrol 11 di n-1 -yl 111-35 H H - CH2OCH2-

- QB IdRy mathiiEGktny Foliahl -y ihdiy)-phenyl}-[4-{5-allyloxymethyl-thiophen-

3-yl)-pyrimidin-2-yl]-amine (XVIlg1)

o |

8 { \\\
N \ 0
HCHM
& + O\/\N O\/\N
N /ﬁ‘\ nbutanol . J\ Q
Nl H,N 1o0c

{Xvg1) {XVIb2) (xvugn

Compound (XVlig1) was obtained using the same procedure described for
compound (XVilb1); LC-MS (ESI positive mode) m/z 507.

Macrocycle Example 7 (Compound 52)
10

S
9§ J 3
o \
Grubbs catalysl
= /‘NL OV\D P O\/\N
\N H DCM, 40C - )\ Q

(Xviig1) 52

] 3

Compound (52) was obfained using the same procedure described for
compound (1) HPLC purity at 254nm: 99%: L.C-MS (ES! positive mode) m/z479 (IM+H]");
15 'HNMR (MeOD-dy): 59.03 (d, 1H), 8.86 (d, 1H), 8.81 (d, 1H), 8.26 (s, 1H), 7.81 (d, 1H),
7.59, (dd, 1H), 7.56-7.51 (m, 1H), 6.38 (dt, 1H, CH, J = 5.7Hz, Jyans = 15. 7Hz), 8.31 (dt,
1H, CH, J = 5.4Hz, Jians = 15.7H2), 5.24 (s, 2H), 5.14 (s, 2H), *4.86 (t, 2H), 4.65 (d, 2H),
4.54 (d, 2H), 4.29 (br s, 2H), 418 (4, 2H), 3.84-3.83 (m, 2H), 2.80-2.48 (m, 4H).

20  Representative procedure for the synthesis of compounds type {XVilh1)

b

4-(2-Chloro-pyrimidin-4-yl)-furan-2-carbaldehyde (XIh1)



CH3 - CH20CH2- - CH2OCH2- - CH=CH H - OCH2CH2- pyrol i d
1 n-1 -yl 111-37 H CH3 - CH 20CH - CH2OCH2- - CH=CH H
- OCH2CH2CHr pyrol lidi nl -VI 111-38 H H - CH2OCHr

- - CH20CH2- - CHECH H - N( CH3) CH2CHREE 2
- OCH2CH2- Pyrol lidi n-1 -yl 111-39 H H - CH2OCH2-

- CH2OCH2- - CH=CH -OCH3 ~111-40 H H - OCH2CH2-

- CH2OCH2- - CH=CH - OCH3 - N( CH3) CH2CH2Et 2 11141 H H

- 0CH2CHr
Cl Q
» \
Q ~N
A I O \
NACI xR

O \ .
T ~ ]N
B(OH)z Sy ,LCl
(Xilh1) (Xilih1),

Compound (XIilh1) was obtained using the same procedure described for
compound {Xllle1); LC-MS (ESI positive mode) m/z 209 ({IM+H]D

[4-(2-Chloro~pyrimidin-4-y))-furan-2-yl}-methanol (XIllh2)

o)

\ OH
o] o
% ! NaBH, % )
AN THF:MeOH Z N

i (4:1), 0C |
\N/]\CI \N’l\cn
{Xlth 1} (XNihz}

10

Compound {XWlh2) was obtained using the same procedure described for
compound (XXIb); LC-MS (ESI positive mode) m/z 211 (IM+H]Y).

4-(5-Allyloxymethyl-furan-3-yl)-2-chloro-pyrimidine (XVii)
15

OH Q

0 \j

o

3 . S \
X BTW
2N ko, teansos, [ |

1 L} I

‘ 40C NU.N
\N/'\C! N
(XIith2) (Xvhi}

i
Compound (XVh1) was obtained using the same procedure described for
compound {(XXHb); LC-MS (ES| positive mode) m/z 251 ((M+H]").
20 '



-CH20CH2- - CH=CH H - OCH2CH2- 0CH3 11142 H H - OCH2CH2-
-CH20CH2- - CH=CH H - OCH2CH2402Et 11143 H H - CH2OCH2-

- -CH20CH2- -CH=CH H - OCH2CH2402Et 11144 H H - CH2OCH2-
-CH20CH2- -CH=CH H -OCH2CHrOCH3 106 A In each of

the conpounds |isted the geongtry about the double

bond may be cis or trans 8 The position of Rl and R11
may vary dependi ng on the position of

C ON4-ES MBuky methglibmhi3tyl) quytimidin- Zﬂlév[i‘rélvwﬁ!ﬁ?th%'t“a(ﬁpy‘ﬁ@"d'"'1'3'"

odi nent of the invention the
conpouﬁbﬂmnlgggﬁppﬁgﬁﬁgrnula (Iv)y: Formula (IV)

Fol I owi ng anal ogous procedures to the ones de cri bed

above and by naklnglapproprlate nodi fic to the

st i naterlals he conpounds Ilst |n Table/3
e made. 5 Table 3 No R

O\/\N O\/\N
Q n-butanol Q
100C

{Xvh1) {XVIb2) {X\ﬂlhﬂ

Compound (XVIih1) was obtained using the same procedure described for

compound (XVilb1); LC-MS (ES| positive mode) m/z 491.

Macrocycle Example 8 (Compound 50)

10
: Vi
. 0/\/ Oﬁ
0
\\ OJ \\ @]
Grubbs catalyst
Y Ao T G Ao
DCM, 40C
\NJ\N \NJ\N
R H
(XVIth1} , 50)

Compound (50) was obtained using the same procedure described for
compound (1) HPLC purity at 254nm: 99%: LC-MS (ESI positive mode) m/z 463 (IM+HI);
15 *H NMR (MeOD-d4): & 8.56 (d, 1H), 8.38 (d, 1H), 8.29 (br s, 1H), 7.17 (d, 1H), 7.11-7.06
(m, 2H), 7.03-7.01(m, 1H), 5.98 (dt, 1H, CH, J = 6.0Hz, Jyans= 15.6Hz), 5.84 (dt, 1H, CH,
J = 5.8Hz, Jpans = 15.6H2), 4.66 (s, 2Hp), 4.57 (s, 2H), 4.37 (t, 2H), 4.18 (d, 2H), 4.09 (d,
2H), 3.79 (br 5, 2H), 3.69 (t, 2H), 3.35-3.34 (m, 2H), 2.21-2.07 {m, 4H).

20 The compounds éutlined in Table 1 were synthesized following the procedures

outlined above.



FC' am V-1 H H -OCH2CH2- - CH2OCH2- - CH=CH H H
V-2

H H -OCH2- - CH200H2- -CH=CH H H IV4 H H - OCH2-

-CH2OCH2- -CH=CH H H IV-4 H H - CH2OCH?-

- C1- 120Cl- 12- - CH=CH

Table 1

-0C H3 H V-5 H H - OCH2CH2-
- CH2OCH2- - CH=CH H -0C H3 ce

89

No

Structure

H NMR (400 MHz)

miz
[MH

f
0
?%
N
| N/,Lﬁﬁl/)

(CDCly) 8 14.75 (s, 1H), 8.38 (m,
1H), 8.18 (d, 1H), 7.82 (m, 1H),
7.41-7.42 (m, 1H), 7.30 (t, 1H), 7.23
(d, 1H), 7.10-7.20 (m, 3H), 5.615.73
(M, 2H, Juans = 16.0H2), 4.51 (s, 2H),
4.11 {t, 2H), 4.08 (d, 2H), 2.48 (a,
2H).

360

o /\

My
5 &
)

(CDCly) & 11.81 (s, 1H), 8.15 (m,
1H), 8.44 {d, 1H), 7.60 (m, 1H),
7.36-7.37 (m, 2H), 7.31 (8, 1H), 7.23
(m, 1H), 7.47 (d, 1H), 7.147.18 (m,
1H), 7.10 (d, 1H, CH), 6.02 (dt, 1H,
CH=, Jus = 16.0Hz, J = 5.0Hz),
5.78 (dt, 1H, CH=, Jyens = 16.0HzZ, J
= 5.0Hz), 4.61 (d, 2H), 447 (s, 2H),
4.05 {d, 2H).

346

—
9!
e¥s

(CDCl) 8 11.82 (s, 1H), 8.13 (d,
1H), 8.08 (s, 1H), 7.94-7.99 (m, 1H),
7.50 (d, 1H), 7.36 (t, 1H), 7.30-7.35
(m, 2H), 7.22-7.24 (m, 1H), 7.16 (d,
1H), 7.42 (d, 1H), 5.78-5.84 (m, 1H,
CH=, Jos = 11.0Hz), 5.66-5.72 (m,
{H, CH=, Jg = 11.0Hz), 4.89 (d,
2H), 4.45 (s, 2H), 4.15 {d, 2H).

346

OMe O

/\”wo
E‘ Jvé
H

(CDCIy) 6 8.54-8.56 (m, 1H), 8.38 (d,
1H), 8.32 (d, 1H), 7.87 (dd, 1H),
7.44-7.17 {m, 2H), 7.31 {t, 1H), 6.98
(d, 1H), 6.91-6.93 (m, 1H), 5.89-5.93
(m, 2H), 4.62 (s, 2H), 4.61 (s, 2H),
4.16 (d, 2H), 4.11 (d, 2H), 3.95 (s,
3H).

390




IVA HH -0CH2- - CH200H2- -CH CH H -OCH3 IV-7 H H

- OCH2- - OH20CH2- -CH=CH -0C H3 H IV-8 H H - OCH2CH2-
-CH2CH20- -CH=CH H H IV-9 H H - OCH2CH2- - CH20-
“CH=CH H H IV-10 H H - CH200H2- - CH2OCH2- - CH=CH

- OCH3 - OCH2CH2- pyrol |idio-1-y1 - OCH2CH2- N( E02

- OCH2CH2- N( E1) 2 -CI:HZCHZ-N(E(% IV-11 H

Q
9]
| é
N/)\N
H
(CDCly) 5 11.76 (s, 1H), 8.16 (d, | 376

o N
\/\_o’ 1H), 8.14 (d, TH), 7.66 (s, TH), 7.40-
6 7.42 (m, 2H), 7.28 {dd, 1H), 7.19-
X N
| j’\ 7.24 (m, HH), 7.17 (d, 1H), 6.90 (d,
i N ,

Mixture of cis and trans 390

{H, 6.07-6.14 (m, 1H, =CH, Jyans =
15.7Hz), 5.82-5.88(m, 1H, =CH, Jicans
= 15.7Hz), 5.67 (d, 2H), 4.60 (s, 2H),
4.14 (dd, 2H), 3.86 (s, 3H).

0\/:\ (CDCRy & 11.75 (5, 4H), 8.19 (d, | 376
o 1H), 7.13 (d, 1H), 8.09 (m, 1H), 7.46
7 o (d, 1H), 7.34 (t, 1H), 7.31-7.32 (m,
= ~
! j‘t\ 2H), 7.25-7.26 (m, 1H), 6.94 (d, 1H,
-
N™ N GH, J = 8.7Hz), 5.79-5.93 (m, 2H),

5,03 (dd, 2H), 4.62 (s, 2H), 4.28 (dd,
2H), 3.90 (s, 3H).

Mixture of cis and trans 378

8
L (DMSO-0s) 6 9.72 (s, 1H), 8.5 (@, | 360
1H), 8.31 {t, 1H), 7.94 (¢, 1H), 7.62
9 (d, 1H), 7.46 (, 1H), 7.42 (@, 1H),
Sy 7.47 &, 1H), 7.14 (dd, 1H), 6,80 (dd,
L L ‘1H), 6.50 {dd, 1H), 5.53-5.65 (m, 2H,
ol OXCH=, Jos = 8.8H2), 4.07 {t, 2H),

3,99 {t, 2H), 2.45-2.50 (m, 4H)




H - CH2OCH2- - CH2OCH2- -CH=CH H 1V42 H H - OCH2-

-CH2OCH2- -CH=CH -0CH3 IV-13 H H - OCH2-
- CH=CH hi

- OH20CH2-
IV-14 HH -0OCH2- -CH2OCH2- - CH=CH - OCH3

- OCH2CH2- N(En2 | V-15 H H - OCH2CH2- - CH20C H2- - CH=
H - OCH2CH2- N(Et) 2 | V46 H H - QCH2CH?- o

10

l

0

0
B @
N/J\N

H

(DMSO-0s) 5 9.77 (s, TH), 857 (d,
1H), 8.48 (t, 1H), 8.09 (t, 1H), 7.65
(d, 1H), 7.46 (d, 1H), 7.44 (t, 1H),
7.47 (&, 1H), 7.10 (dd, 1H), 6.84 (dd,
1H), 6.54 {dd, 1H), 5.60-5.68 (m, 2H,
9XCH=), 4.12 (t, 2H), 4.06 (¢ 2H),
2.56-2.61 (m, 4H)

380

1

0\/>
0
'\J’\Q
N7 N
H

(CDCl) & 11.30 (s, 1H), 8.20-8.29
(m, 2H), 7.94 (t, 1H), 7.85 (t, 1H),
7.52-7.56 (m, 1H), 7.48 (t, 1H), 7.33-
7.35 (m, 1H), 7.23-7.26 (m, 1tH),
6.93 (dd, 1H), 6.85 (dd, 1H), 5.97-
6.00 {m, 2H), 4.71 (m, 2H), 4.27 (t,
9H), 2.45-2.50 (m, 2H)

346

12

3
1 0
H

(CDClz) & 11.30 (s, 1H), 8.29 (d,
1H), 821 (t, 1H), 8.11 (1, 1H), 7.57
(d, 1H), 748 (t, 1H), 7.32-7.35 (m,
9H, 7.22-7.25 (m, 1H), 6.95 (dd, 1H),
6.82 (dd, 1H), 6.02:6.08 (m, 1H,
CH=, Juas = 11Hz), 5.87-5.93 (m,
1H, CH=, Jyans = 11H2), 4.78 (d, 2H),

4.29 (t, 2H), 2.63-2.88 (m, 2H)

346

13

o .
|
?\
=N Oy
',@Jé 0

(MeOD-dz) & 8.79 (d, 1H), 846 (d,
1H), 8.34-8.31 (m, 1H), 7.98-7.96
(m, 1H), 7.62-7.49 (m, 2H), 7.35 (d,
1H), 7.15-7.10 (m, 1H), 7.07-7.02
(m, 1H), 5.98-5.75 (m, 2H, 2x=CH),
4.67 (5, 2H), 4.67 (s, 2H), 4.39-4.36
(m, 2H), 4.17 (d, 2H), 4.08 (d, 2H),
3.88-3.82 (m, 2H), 3.70 (t, 2H), 2.23-
2.21 {m, 2H), 2.10-2.07 (m, 2H)

473




- CH20CH2- -CH=CH -OCH3 - OCH2CHr N(Et) 2

- OCH2CH2- N(Et ) 2 - OCH2CH2- pyrol I 1 din-1-y1 IV-17 HH
- CH20CH2- - CH2OCH2- -CH=CH -OCH3 1V-18 H H - OCH2-
- CH2OCH2- - CH=CH - OCH3 107 1v49 H H OCH2CH2-
-CH2OCH2- - CH=CH - OCH3 - OCH2CH2-pyrollidl n-1 -yl
- OCH2CH2- pyrol lidln-1-y1 IV-20 HH -OCH -CH20CH2-
-CH=CH H IV-21 HH

(MeOD-ds) © 8.50-8.48 (m, 1H), 8.37 | 503

14 o7 0™ (d, 1H), 8.27 (d, 1H), 8.07 (dd, 1H),
7.38 (d, 1H), 7.17-7.15 (m, 2H),
° 7.08-7.06 (m, 1H), 598586 (m,
PN OV\NQ 2H), 4.69 (s, 2H), 4.64 (s, 2H), 4.39
A

(t, 2H), 4.17 (d, 2H), 4.08 (d, 2H),
3.88-3.82 (m, 2H), 3.70 (t, 2H), 2.23-
2.21 (m, 2H), 2.10-2.07 (m, 2H).

(MeOD-d,): 8 8.49 (s, 1H), 7.98-7.97 | 475

15 OIW}\ (m, 1H), 7.77 (s, 1H), 7.63-7.61 (m,
1H), 7.57-7.55 (m, 1H), 7.42-7.38

O (m, 4H), 744711 (m, 1H), 583-

N O~y | 676 (m, 1H, =CH), 5.42-5.34 (m,

A | 1M, =CH), 429-4.27 (m, 1H, CH),

H 413-440 (m, 2H), 3.83-3.72 (m,

2H), 3.24 (s, 2H), 3.25-2.97 (m, 4H),
2.29-2.24 (m, 2H), 2.11-1.92 (m, 4H)

0 Mixture of cis and trans 491
18 oA
. O
Py L
H 1
Mixture of cis and trans 461

[CDCly) & 12.11 {5, 1H), 8.21 (d. | 505

0 Xz
18 0 1H), 8.09 (d, 1H), 7.88 (d, 1H), 7.57
0 (dd, 1H), 7.31-7.28 (m, 1H), 7.24-
6.88 (d.)
oy Oy, | 717 (m 1H). 639 (e 1H) ; (J)_
| N,AN L |5.94 @, 1H, CH, J = 7.6Hz, J =
H




- OCH2CH2- - CH2OCH2- - CH=CH H

- OCH2CH2- pyrol lidl n-1-y1l - OCH2CH2- N(Et)2 IV-22 H H

- OCH2CH2- - CH2OCHr
- CH2OCH2- - CH=CH H - OCH2CH2- N(Et)2 1V-24 H H
- OCH2CH2- - CH2OCH2- - CH=CH H nor phol i n-4-y1

nor phol I n-4-y1 1V-25 H H - 0CED

-CH=CH F

IV-26 HH -Cl1-120CH2-

I V-23 H CH3 - OCH2CH2-

- -CH20CH2- - CH=C1-1-

H

10.8Hz), 5.62 (dt, J = 6.7Hz, J =
10.8Hz 1H), 4.51 (s, 2H}, 4.42 (br s,
2H), 4.23-4.09 (m, 4H), 3.98 (s, 3H),
3.61 (br s, 2H), 3.36 (t, 4H), 2.70-
2.60 {m, 2H), 1.41 (1, 6H).

19

(CDCly) § 12.01 (s, 1H), 8.58 (d,
1H), B.28-8.15 (m, 1H), 7.96-7.84
(m, 1H), 7.52-7.44 (m, 2H), 7.31-
7.27 (m, 1H), 7.25-7.24 (m, 1H),
7.21-7.18 (m, 1H), 6.88-6.85 (m,
1H), 5.81 (dt, 1H, J = 6.0HZ, Jyans =
15.4Hz), 5.69 (dt, 1H, J = 6.6Hz,
Jians = 15.4Hz), 4.99 (s, 2H), 4.39
(brs, 2H), 4.31-4.25 (m, 2H), 4.07-
4.00 (m, 2H), 3.60 {br s, 2H), 3.37-
3.34 (m, 4H), 2.81-2.44 (m, 2H),
1.41 (¢, 6H).

475

20

(CDCl) & 12.01 (s, 1H), 829 (d,
1H), 8.08 (d, 1H), 7.96 (d, 1H), 7.66
(dd, 1H), 7.31-7.27 (m, 1H), 7.23-
7.21 (m, 1H), 7.02 (d, 1H), 6.87 (d,
1H), 5.93 (dt, 1H, CH, J = 6.3 Hz,
Juans = 15.6Hz), 5.73 (dt, 1H, CH, J =

' 5.6Hz, Jyans = 15.6H2), 4.55 (s, 2H),

4.37 (br s, 2H), 4.30-4.25 (m, 2H),
4.08 (d, 2H), 3.97 (s, 3H), 3.60 (br s,
9H), 8.37-326 (m, 4H), 2.46-2.42
(m, 2H), 1.41 (t, BH).

505

21

(DMS0-do) & 9.53 (s, 1H), 9.41 (s,
1H), 8.49 (d, 1H), 8.47 (d, 1H), 8.17
(d, 1H), 8.07 (dd, 1H), 7.36 (d, 1H),
7.7 (dd, 1H, 7.03 (d, 1H), 5.77-5.83
(m, 1H, =CH, Jyans = 14.4Hz), 5.51-
5.50 {m, 1H, =CH, Jyans = 14.4Hz),
4.52 (d, 4H), 4.30 {t, 2H), 4.08 (d,

506




- CH200H2- -CH=CH H norpholin-4-y1 norpholin-4-yl
IV-27 HH-CH20CH2- -CH2OCHr -CH=CH -OCH3 |V-28 HH
-0C1-12C1-12- -CH2OCH2- -CH=CH H

- OCH2CH2C/ - 12-N(Et )2 1V-29 H H - OCH2CH2- - CH200H2-

-CH=CH F - OCH2CH2- pyrollldlg‘;l yl 1V-30 HH

- CH2OCH2- - CH2OCH2- - CH=CH-

- OCH2C1- 12CH2-pyrol | i di n1-y1 IV-31 HH - CH2OCHr

- G20y AH), 4.03 (d, 2H), 3.89 (s, 3H), 3.57
(q, 2H), 3.24-3.35 (m, 4H), 2.08 (s,
2H), 1.28 (1, 6H).

0 (COCly) & 11.92 (5, 1H), B.15 (d, | 489

O\/\\7 1H), 8.10 (br s, 1H), 7.26 (d, 1H),

0 752 (dd, 1H), 7.31-7.29 (m, 1H),

oy Jé/o\/\ " 7.48 (d, 1H), 6.99 (d, 1H), 689 (d,

| A Q AH), 6.08 (dt, 1H, CH, J = 5.6Hz,

H Juane = 15.7Hz), 5.83-5.74 (m, 1H,

GH), 4.7 (d, 2H), 4.58 (s, 2H), 4.41

(s, 2H), 4.00 (d, 2H), 3.98 (s, 3H),

3.60 (s, 2H), 3.23-2.85 (m, 3H), 2.13
{br s, 5H).

22

(CDCly) 6 8.20 (br s, 1H), 8.04 (dd, | 489
2H), 7.64 (dd, 1H), 7.27-7.25 (m,
1H), 7.02-699 (m, 1H), 6.96-6.92

\N bo\/\NQ (m, 1H), 7.31-7.29 (m, 1H), 5.99 (dt,
1H, CH, J = 5.3Hz, Juee= 11.1Hz),

5.79 (dt, 1H, CH, J = 4.7Hz, Juss =

11.2Hz), 583-574 (m, 1H, CH),

4.92 (d, 2H), 4.54 (s, 2H), 4.44-4.42

(m, 2H), 4.19 (d, 2H), 3.99 (s, 3H),

3.62-3.60 (m, 2H), 3.43-3.37 (m,

1H), 2.13 (br s, 5H), '

23

(CDCl;) & 11.95 (s, 1H), 8.22 (d, [ 503

0 = ! ' '
24 OIVZ 1H), 8.4 (d, 1H), 7.91 (d, 1H, 7.60

0 (dd, 1H), 7.35-7.32 {m, 1H), 7.27 (d,

N d\/\N 1H), 7.03 (d, 1H), 6.90 (d, 1H), 5.94
PN Q (dt, 1H, J = 7.7 Hz, Jgs = 10.8Hz),
N 5.86 (dt, 1H, CH, J = B.9Hz, Jus =

10.8Hz), 455 (s, 2H), 4.45 (br s,
2H), 4.26-4.13 (m, 4H), 4.01 (s, 3H),
3.65 (br s, 2H), 3.09-2.91 (m! 3H),
272-2.62 (m, 2H), 2.21-2.08 (br s,
5H).




-CH=CH 1-1 4-nmethy-piperazin-1 -yl

4- met hy- pl perazln-1-y1 IV-32 HH -CH20CH - CH20CH2-

-CH=CH -OCH3 1V33 HH -CH20CH2- -CH20OCH2- -CH=CH F
T - OCH2CH2CH2- pyrol i dinl-y1 IV-34 HH - OCH2CH2-

- OCH2CH2- - CH20CH2- - CH20CHZg5 - Cl =CH -CH=CH H - OCH3

4- met hy- pl perazi n-1-y1 4-net hy-pi perazin-1 -yl

- OCH2CH2-pyrol I 1din-1-y1 1V-35 HH | \-36H H
- ¢H20CHL- 1@~ | (CDCls) § 8.31 (d, 1H), 8.18 (d, 1H), ; 503

25 0 7.97 {d, 1H), 7.69 {dd, 1H), 7.26 (d,

0 1H), 7.03 (d, 1H), 6.91 (d, 1H), 5.95

S O~y (dt, 1H, CH, J = 63Hz, Jias =

L 166Hz), 6.73 (dt, 1H, CH, J =

N 5.3Hz, Jyans = 15.6Hz), 4.58 (s, 2H),

4.42-4.37 {m, 2H), 4.29 (3, 2H), 3.65
(br s, 2H), 4.09 (d, 2H), 3.97 (s, 3H),
3.62-357 (m, 2H), 245-2.38 (m,
3H), 2.14 (br s, 5H).

(CDCly) 5 8.24-8.14 (m, 1H), B.00- | 459

o. N\
26 \/\—07 7.94 (m, 1H), 7.61-7.92 (m, 1H},
O\/\' 7.41-737 (m, 1H), 7.33-7.31 (m,
| \/'}'\ NQ 1H), 7.24-7.15 (m, 2H), 6.88 (dd,
o

1H), 6.06 (dt, 1H, CH, J = 5.3Hz,
Jurans = 15.8H2), 5.90-5.71 (m, 1H),
4.84 (d, 1H), 4.65 (d, 1H), 4.54 (s,
1H), 4.49 (s, 1H), 4.40-4.33, (m, 2H),
4.45 {d, 1H), 4.06 (dd, 1H), 3.88 (br
s, 2H), 3.57 (br s, 2H), 3.41-3.37 (m,
2H), 2.13 {br s, 4H).

| (CDCly) 5 8.67 {d, 1H), 8.30 {d, 1H), | 473
27 m 8.01-7.88 (m, 1H), 7.56-7.40 (m,
’ o} oH), 7.26-7.24 (m, 1H), 7.20-7.16
- 82 (dt,
SN O~y (m, 2H), 6.95-6.83 (m, 1H), 5.82 (
| L Q 1H, GH, J = 6.0HZ, Jyans = 15.5H2),
Nl 5.76 ~ 5.67 (m, 1H), 4.58-4.53 (m,

2H), 440439 (m, 2H), 4.30-4.21
(m, 2H), 4.08-4.01 (m, 2H), 3.91 (br
s, 2H), 3.61-3.60, (m, 2H), 3.39-3.34
(m, 2H), 2.63-2.49 (m, 2H), 213 (br
s, 4H).




-CH2OCH2- - CH=CH F | V47 H CH3 - CH20Cl4- - CH2OCH?2-
-CHECH H - OCH2CH2- pyrol lidin-1-y1 |V-38 H CH3

- CH2OCH2- - C1- 120CH2- - CH=CH H

- OCH2CH2CH2- pyrol 1 i dinl-yl 1V-39 H H - CH2OCH

- CH2OCH2- - CHECH H - N(CH3) CH2CHREL 2 140 H H

- CH2OCH2- - Cl1- 120(:12- - CH=CH - OCH3

HoCFH2- pyr0| T-T-yT TMpAiEcoH ¥yt e kR GHY-8.69 (d, | 493

H2(I)I
28 1H), 8,56 (d, 1H), 7.64 (s, 1H), 7.47
(d, 1H), 7.39 (d, 1H), 7.17-7.21 (m,
“‘N O\/\N/\ 2H), 7.01 (d, 1H), 5.73-5.85 (m, 1H,
'—CH, Jtrang = 15.3HZ), 5.57"5.64 (m,
1H, =CH, Jyans = 15.3Hz), 4.45 (s,
2H), 4.26-4.31 {m, 4H), 4.0 (d, 2H},

3.53-357 (m, 2H), 3.28-3.31 (m,
4H), 2.43-2.45 (m, 2H), 1.28 {t, 6H).

(DMSO-ds) 6 9.83 (s, 1H), 9.64 (s, | 489

l
29 m 1H), 8.75 (d, 1H), 8.44 (s, 1H), 7.52
o @, 1H), 745 (t, 1H), 7.28-7.33 (m,
Sy JéfO\/\N/\ 2H), 7.18 (dd, 1H), 7.12 (d, 1H),
N//kﬁ ) 6.13-6.20 (ml 1H: =CH, Jlrans =

15.3Hz), 5.73-581 (m, 1H, =CH,
Juons = 15.3Hz), 4.21-4.31 (m, 4H),
3.80-3.99 (m, 6H), 3.25-3.29 (m,
4H), 2.59-2.61 {m, 2H), 2.34 (s, 3H),
1.28 (t, 6H).

(CDCl) & 11.87 (s, 1H), 8.69 (d, [ 445

30 m 1H), 8.24 (d, 1H), 7.95 (br s, 1H),
o} 7.54-745 (m, 2H), 7.35-7.32 (m,

L Nmo 2H), 7.22-7.15 (m, 2H), 5.83 {dt, 1H,

| NJ\N M L GH, J = 6.0Hz, Jrans = 15.4H2), 5.69

H (dt, 1H, CH, J = B7HzZ Jiams =

15.4Hz), 4.72 (s, 2H), 4.25-4.20 (m,
2H), 4.14 (d, 2H), 4.01-3.92 (m, 4H),

3.26-3.22 (m, 4H), 2.56-2.52 (m,
2H).

(COCly) & 1147 (s, 1H), 8.24 (d, | 431

o—/7
H 5 1H), 8.18 (d, 1H), 8.09 (br t, 1H),
7\ 7.55 (d, 1H), 742 (t, 1H) 7.32-7.31
% é N P (m, 1H), 7.22:7.19 (m, 1H), 712 (d,
N” N 1H), 5.89 (dt, 1H, CH, J = 5.2Hz, Jus

= 11.4Hz), 573 (dt, 1H, CH, J =




- OCH3 - N( CH3) CH2CH2Et 2 - OCH2CH2- OCH3 | V-42 H H

- OCH2CH2- - CH2OCH2- -CH=CH H
- CH2OCH2- - CH=CH H - OCH2CH2- 502Et
-1 H - CH2OCH2- - CH2OCH2- - CPECH H - OCH2Cl- 12- 00H3

th
I R
co

| V-43 H H - OCH2CHe-
| V-44 H H
H - 0Cl- 120- 17802Et

| V- 46

In each of the conpounds listed the geonetry about

~—doy
D9 arn
"1 esy
[ eri g

rpour

btrebomd—may—be—Ttirs

d R may vary depend
yondi ng substituent i}
|| . 51 n anot her enbodi
ds are of the formulq

D% 4138, H]S= 91,4008, 565551

ian i hine
BIRNB.861 (nt, i) 1308298 ofm, {
14Q%0: Formula (V) 108

of
he

he

32

(CDCls) & 8.33-8.28 (m, 2H), 8.10 (d,
1H), 7.93 (d, TH), 7.79 (d, 1H), 7.63
(t, 1H), 7.40 (d, 1H), 6.93 (d, 1H),
5.94-5.82 (m, 2H), 4.68 (s, 1H), 4.60
(s, 2H), 4.36 (m, 2H), 4.18 (d, 2H),
4.11 (d, 2H), 4.12-4.03 (m, 2H), 3.94
(s, 3H), 3.63(m, 2H), 3.18 (m, 2H),
2.34-2.22 (m, 4H)

502

33

(CDCl3) & 11.56 (s, 1H), 8.45 (d,
1H), 8.29-8.27 (m, 1H), 8.22 (d, 1H),
7.90 (d, 1H), 7.76 (d, 1H), 7.59 (t,
1H), 7.31 (d, 1H), 7.26-7.21 {m, 1H),
7.10 (d, 1H), 581569 {m, 2H,
2xG=CH), 4.66 (s, 2H), 4.64 (s, 2H),
4.17-4.15 (m, 2H), 4.06-4.04 (m,
9H), 3.89-3.82 (m, 4H), 2.30-2.96
{m, 4H)

445

348

(CDCly) & 11.69 (s, 1H), 8.31 (d,
1H), 8.28 (d, 1H), 8.09 (d, 1H), 8.31
(dd, 1H), 7.25-7.21 (m, 2H), 7.09 (d,
1H), 6.99 (d, 1H), 5.98-5.85 (m, 2H,
2xC=CH), 4.67 (s, 2H), 4.61 (s, 2H),
4,19 (d, 2H), 4.10 (d, 2H), 3.98 (s,
3H), 3.93-3.86 (m,4H), 2.95 (1, 2H)

475

35

(MeOD-da) & 8.69 (d, 1H), 8.33 (d,
1H), 7.85 (d, 1H), 7.45 (d, 1H), 7.22
(m, 2H), 6.89-6.99 (m, 3H), 5.60-
5.85 (m, 2H), 4.49 (m, 2H), 4.09 (m,
4H), 3.92 (m, 2H), 3.60 (m, 2H), 3.40
(m, 2H), 3.15 {m, 2H), 2.39 (m, 2H),

2.14 (m, 4H), 1.83 (m, 2H).

487




Fol I owi ng anal ogous procedures to the ones described
above and by naki ng appropriate nodifications to the

starting materials the conpounds listed in Table 4

may al so be made. Table 4 No WFt™ X X

r w il

H H - OCH2CH2- - CH2OCH2- -CH=Gi¢ H H V-2 H H - OCHr
-CH20CH2- -CH=CH H H V-3 H H -0CH2- - CH20CH2-
-CH=CH—-H-H M4 HH -CH

V-1

.CHCH -CC

H3 |H
36

SUel
0
Y ;ér“fo

(DMSO0-dg) 8 9.68 (s, 1H), 8.70 (4,
1H), 8.56 (d, 1H), 7.85 (s, 1H), 7.47
(d, 1H), 7.50 (d, 1H), 7.17-7.22 (m,
2H), 7.03 (d, TH), 5.75-5.83 (m, 1H,
=CH, Juans = 15.4Hz), 5.56-5.65 (m,
TH, =CH, Juns = 15.4Hz), 4.46 (s,
2H), 4.27 (t, 4H), 4.0 (d, 2H), 3.56-
3.69 (m, 6H), 23.15-3.21 (m, 2H),
2.03-2.09 (m, 2H), 1.89-1.95 (m,
2H).

491

37

(CDCl;) 5 8.39 (m, 1H), 8.26 (m,
2H), 7.90 (m, 1H), 7.76 (m, 1H), 7.61
(m, 1H), 7.26-7.34 (m, 2H), 6.89 (m,
1H), 560-5.95 (m, 2H), 4.65 (m,
2H), 4.61 (m, 2H), 4.15 {m, 2H), 4.09
(m, 4H), 3.90 (m, 2H), 3.35 (m, 2H),
3.05 (m, 2H), 2.34 (m, 2H), 2.10 (m,
4H).

487

38

(MeOD-d,) 6 8.90 (d, 1H), 8.33 (d,
1H), 7.37 (d, 1H), 7.17 (d, 1H), 7.14-
7.11 (m, 1H), 7.04 (9, 1H), 6.67 (d,
1H), 6.04 (dt, 1H, CH, J = 5.2Hz,
Jrans = 16.8Hz), 5.96 (dt, 1H, CH, J =
5.0Hz, Jyens = 15.8Hz), 4.65 (s, 2H),

4.62 (s, 2H), 4.37 ({t, 2H), 4.14 (d,

2H), 4.09 (d, 2H), 3.81 (br s, 2H)
3.66 (t, 2H), 3.33 (s, 2H), 2.21-1.98
{m, 4H),

463

39

(CDCL): & 10.91(s, 1H), 8.67-8.66
(m, 1H), 8.17-8.14 (m, 1H), 7.37-
7.32 (m, 1H), 7.28-7.27 (m, 1H),
7.48-746 (m, 2H), 6.97 (d, 1H),
6.65 (d, 1H), 6.00 (dt, 1H, CH, J =
5.6HZ, Jyans = 15.8Hz), 5.89 (dt, 1H,
CH, J = 5.5Hz, Jyes = 15.8Hz), 4.61

350




V-5 HH-OCH2CH2- - CH20CH2- -CH=CH H -OCH3 V-6 H H
-OCH2- -CH20CH2- -CH=CH H -0CH3 V-7 H H - OCHr
-CH2OCH2- -CHCH -OCH3 H V-8 H H - OCH2CH2- - CH2CH20-

-CH=CH HHV-9 HH -0OCH2CH2- - CH20-

H

99

-CH=CH H H V40

(s, 2M), 4.58 (s, 2H), 4.15 (4, 2H),
4.08 (d, 2H),

40

(CDCly) § 10.62 (s, 1H), 8.59 (d,
1H), 8.29-8.24 (m, 2H), 7.88 (d, 1H),
7.72 (d, 1H), 7.59-7.56 (m, 1H), 7.30
(d, 1H), 7.18-7.10 {m, 2H), 5.90-5.69
(m, 2H), 4.65 (s, 2H), 4.61 (s, 2H),
4.17-4.15 (m, 2H), 4.08-4.06 (m,
2H), 3.68-3.66 (m, 2H), 3.37-3.25
(m, 4H), 2.93-2.91 (m, 2H), 2.90 (s,
3H)

458

41

(CDCly) § 11.83 (s, 1H), 6.35 (d,
1H), 8.26 (d, 1H), 8.10 (d, 1H), 7.93
(dd, 1H) 7.31-7.23 (m, 2H), 7.13 (d,
1H), 7.03 (d, 1H), 5.96-5.86 (m, 2H),
461 (s, 4H), 4.17-415 (m, 2H),
4114410 (m, 2H), 3.98 (s, 3H),
3.68-3.66 (m, 2H), 3.35.3.32 (m,
2H), 3.22-3.08 (m, 2H), 3.08-3.06
(m, 2H), 2.90 (s, 3H)

488

42

(COCly) 6 10.92 (s, 1H), 8.5 (4,
1H), 8.21 (d, 1H), 8.18-8.16 (m, 1H),
7.80 (dd, 1H), 7.18-7.41 (m, 3H),
6.95 (d, 1H), 5.72:5.64 (m, 2H), 4.54
(s, 2H), 4.50 (s, 2H), 4.26-4.25 (m,
2H), 4.18-4.17 (m, 2H), 3.90 (s, 3H),
3.61-359 (m, 2H), 3.33-3.26 (m,
4H), 3.22-308 (m, 2H), 3.05-3.01
(m, 2H), 2.85 (s, 3H) '

488

43

(MeOD-dy) & 8.72 (d, 1H), 8.48 (m,
1H), 8.11 (s, 1H), 7.72 (m, 1H), 7.34
(m, 2H), 7.05-7.15 (m, 2H), 5.82-
5.90 (m, 2H), 4.65 (m, 2H), 4.39 (m,
2H), 4.16 (m, 2H), 4.09 (m, 2H), 3.80
(m, 2H), 3.71 (m, 2H), 3.27 (m, 4H),

491




H - CH2OCHr

H -OCH2- -CH20CH2- -CH=CH H

- CH20CH2- - CH=CH- - OCH3
- OCH2CH2- pyrol I 1 dl n-1-y1 W1 H H - CH20CH2- - CH20OCH2-

-CHECH H - OCH2CH2- N(Et)2 V-12 H H - OCH2- - CH2OCH2-
- CH=CH - OC H3 - OCH2CH2- N(Et)g - OCH2CH2- N(Et) 2 V-13 H

Y14 H 1-1 - oCHe-

-CH=CH - QOCH3 - OCH2CH2-N(Et)2 V-15 HH

2.08-2.24 (m, 4H).

44

2
O
® KS -
N/J\N
H

(MeOD-dy): & 8.95 (d, 1H), 8.45 (d,
1H), 7.95 (t, 1H), 7.56 (d, 1H), 7.46
(t, 1), 7.33 (d, 1H), 7.21 (dd, 1H),
747-745 (m, 1H), 7.12-7.08 (m,
1H), 5.89 (dt, 1H, CH, J = 6.1Hz,
Jians = 15.5Hz), 6.71 (dt, 1H, CH, J =
6.7HZ, Jyans = 15.5Hz), 4.63 (s, 2H),
4.29 (t, 2H), 4.13 (d, 2H), 3.60-3.57
(m, 8H), 3.37-3.36 (m, 5H), 2.99 (s,
3H), 2.54-2.48 (m, 2H),

458

45

) m
o
B é o
N//kﬁ

Mixture of cis and trans

488

46

F OI

O
l‘j“\,éfowb
Sy

(MeOD-d,) § 8.45 (m, 2H), 8.30 (m,
1H), 8.05 (m, 1H), 7.38 (m, 1H), 7.26
(m, 1H), 7.16 (m, 1H), 7.08 (m, 1H),
5.90-592 (m, 2H), 4.65 (m, 4H),
4.39 (m, 2H), 4.16 (m, 2H), 4.09 (m,
2H), 3.85 (m, 2H), 3.71 (m, 2H), 3.32
(m, 2H), 2.08-2.25 (m, 4H),

491

47

F ow
O
20
N//kﬁ

(MeOD-d,) & 8.45 (m, 1H), 6.40 (m,
1H), 8.22 (m, 1H), 8.01 (m, 1H), 7.35
(M, 1H), 7.27 (m, 1H), 7.15 (m, 1H),

7.08 (m, 1H), 5.78 (m, 2H), 4.64 (m,

2M), 4.61 (m, 2H), 4.40 (m, 2H), 4.31
(m, 2H), 4.21 (m, 2H), 3.81 (m, 2H),
3.72 {m, 2H), 3.32 (m, 2H), 2.08-
2.24 (m, 4H).

491




- OCH2CH2- - CH2OCH2- - CH=CH H - OCH2CH2- N(Et) 2 V-16 H
H - OCH2CHr - CH2OCH2- - CH=CH-
V-17 H H - CH2OCHr - CH20C H2-
- 00H2CH2- N( Et ) 2 - OCH2CH2- pyrol i din-1-y1 V-18 H H

- OCHr

- CH2O0CH2- - CH=CH-

V-181H H - OCH2CHr

-0C H3 - OCH2CH2- N( E92
-CH=CH -0CH3 - OCH3

-CH=CH -OCH3 - OCH2CH2-pyrollldln-1-y1 V-20 HH

- OGH2

- CH2OCH2-

48

o/l’
f O
Y O\/\N
',@K& O

(MeOD-d4): 3 8.66 (d, 1H), 8.32 (d,
1H), 7.81 (d, 1H), 7.27 (d, 1H), 7.12
(dd, 1H), 7.07-7.02 (m, 2H), 6.08 {dt,
1H, CH, J = 4.4Hz, Jans = 15.6H2),
5.98 (dt, 1H, CH, J = 4.6Hz, Jyans =
15.6Hz), 4.81 (s, 2H), 4.38 (t, 2H),
4.18 (d, 4H), 3.81 (br s, 2H), 3.69 {1,
2H), 3.37-3.35 (m, 2H), 2.22-2.08
(m, 6H),

479

49

OI
0
TN 0\/\N
E' N/J\ﬁéf L

(CDCly): § 10.4 (s, 1H), 8.40 (s, 1H),
8.42 (s, 1H), 7.78 (s, 1H), 7.65-7.36
(m, 3H), 7.07 (d, 1H), 6.78 (d, 1H),
5.84-5.64 (m, 2H), 4.56 (s, 2H), 4.42
(s, 2H), 4.31 (br s, 2H), 4.10 (d, 2H),
3.99 (d, 2H), 3.85 (m, 2H), 3.50 {m,
2H), 2.97 (m, 2H), 2.26 (s, 3H), 2.05
(m, 4H)

487

50

7
f}
SN Oy
'@K&F 0

(MeOD-dq): 6 8.56 (d, TH), 8.38 (d,
1H), 8.29 (br s, 1H), 7.17 (d, TH),
7.11-7.06 (m, 2H), 7.037.01 (m,
1H), 5.99 (dt, 1H, CH, J = 6.0Hz,
Juans= 15.6Hz), 5.84 (dt, 1H, CH, J =
5.8H2, Jyans = 15.6Hz), 4.66 (s, 2Hy),
4.57 (s, 2H), 4.37 (t, 2H), 4.18 (d,
2H), 4.09 (d, 2H), 3.79 (br s, 2H),
3.69 {t, 2H), 3.35-3.34 (m, 2H), 2.21-
2.07 (m, 4H).

463

51

(DMSO-d): 6 9.50 (s, 1H), 8.58-8.52
(m, 1H), 8.42-8.41 (m, 1H), 7.73-
7.64 (m, 1H), 7.61-7.57 (m, 1H),
7.51-744 (m, 2H), 7.157.11 (m,
1H), 7.08-7.01 (m, 1H), 5.86-5.67
(m,' 2H), 4.61-4.55 (m, 2H), 4.45-
4.43 (m, 2H), 4.12-4.03 (m, 4H),
3.58-3.54 (m, 2H), 3.22-3.18 (m,

472




-CH20CH2- -CH=CH H - OCH2CHr pyrol I 1dl n1-y1
- OCH2CHr pyrol i di n4-y1 - OCH2CH2- N(Et)2 V-21 H H
- OCH2CH2- - CH200H2- -CH=CH H V-22 H H - OCH2CH2-

-CH20CH2- -CH=CH F V-23 H CH3 - OCH2CH2- - CH2OCH2-

-CH=CH H -OCH2CH2-N(Et)2 V-2é H H - OCH2CHr - CH2OCH2-

-CH=CH H norpholin-4-14 V-25 H H - OCH2-

- CH=CH-

- C1- 120CH2-

2H), 3.20 (s, 3H), 2.46-2.31 (m, 2H),
2.24 (s, 3H)

52

(MeOD-d,); & 9.03 (d, 1H), 8.86 (d,
1H), 8.81 (d, 1H), 8.26 (s, 1H), 7.81
(d, 1H), 7.59 (dd, 1H), 7.56-7.51 {m,
1H), 6.38 (dt, 1H, CH, J = 5.7Hz,
Jirans = 15.7Hz), 8.31 (dt, 1H, CH, J =
5.4Hz, Jyans = 15.7Hz), 5.24 (5, 2H),
5.14 (s, 2H), 4.86 (t, 2H), 4.65 (d,
2H), 4.54 (d, 2H), 4.29 (br s, 2H),
4.18 {t, 2H), 3.84-3.83 (m, 1H), 2.80-
2.48 (m, 5H).

479

53

(CDCl5) 6 8.78 (br s, 1H), 8.83 (br s,
1H), 8.42 (d, 1H), 7.79 (d, 1H), 7.50
(d, 1H), 742 (t, 1H), 7.18 (d, 1H),
6.83 (m, 2H), 5.12 (d, 1H), 4.87 (d,
1H), 4.72 (d, 1H), 4.81 (d, TH), 4.14-
419 (m, 2H), 4.034.07 (m, 2H),
2.99 (t, 2H), 2.81-2.86 (m, 1H), 2.74
(or s, 4H), 2.66-2.71 (m, 1H), 1.81-
1.86 (m, 4H), 1.04-1.15 (m, 2H),
0.28-0.33 (m, 1H), 0.150.20 (m,
1H).

487

54

(MeOD-dy) & 8.87 (s, 1H), 8.48 (s,
1H), 8.29 (s, 1H), 7.98 (d, 1H), 7.64
(d, 1H), 7.54 (d, 1H), 7.40 (d, 1H),
7.37 (d, 1H), 7.20 (dd, 1H), 6.00-
578 (m, 2H, Jians = 15.6 Hz), 4.67
(s, 2H), 4.27 {d, 2H), 4.06 (d, 2R),
3.40 (t, 2H), 3.15 {t, 2H), 2.89 (s,
6H), 2.76 (s, 3H).

480




H nmor pholin-4-y1 V-26 HH -CH20CH2- - CH20CH2- - CH=CH-

H norpholin-4-y1 V-27 HH -CH20CH2- - CH2OCHr

- OCH3 norpholin-4-yl V-28 H H -0C1-12CH2- - CH2OCH2-
-CH=CH H -OCH2CH2CHr N(Et) 2 V-29 H H - OCH2CH2-

-CH20CH2- - CH=CH F -OCH2CH2-pyrollidin-1-y1 V-30 H H
- CH2OCH2- - CH2OCH2- -CH=CH H
- OCH2CHR2 CH2- pyrol | I dinl-y1

- CH=CH-

55

7
% o

(MeOD-ds) 3 8.51 (bs, 1H), 8.34 (bd,
tH), 7.75 (s, 1H), 7.49 (s, 1H), 7.11-
7.06 (m, 2H), 7.00 (d, 1H), 6.07 (dt,
1H, Juans = 15.6Hz, J = 5.4Hz), 5.92
(dt, 1H, Juans = 16.7Hz, J = 5.0Hz),
4.63 (s, 2H), 4.47 (s, 2H), 4.36 (t,
2H), 4.19 (d, 2H), 4.08 (d, 2H), 3.79
(bs, 2H), 3.69 (t, 2H), 3.27-3.25 {m,
2H), 2.21-2.08 (m, 4H),

463

56
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{(MeOD-d) § 9.26 (bs, 1H), 8.90-
8.87 (m, 2H), 8.61-8.58 (m, 2H),
7.44 (d, 1H), 7.15-7.12 (m, 1H), 7.06
(d, 1H), 5.96 (dt, 1H, Jyens = 15.7Hz,
J = 5.3Hz), 588 (dt, 1H, Jdyans =
15.7Hz, J = 5.6Hz,), 4.77 (s, 2H),
4.64 (s, 2H), 4.38 (t, 2H), 4.15 (q,
4H), 3.81 (bs, 2H), 3.70 (t, 2H), 3.27-
3.25 (m, 2H), 2.23-1.99 (m, 5H).

474

57

(CDCI3) 5 8.27 (d, 1H), B.07 (5, 1H),
7.49-7.48 (m, 1H), 7.38 (1, 1H), 7.24-
7.21 (m, 2H), 7.11-7.08 (dd, 1H),
6.86 (d, 1H), 4.52 (q, 2H), 4.40-4.38
(br, m, 2H), 4.33-4.23 (m, 1H), 4.18-
413 (m, 1H), 4.78 (dd, 1H), 3.56-
3.53 (m, 2H), 3.33-3.28 (br, m, 4H),
3.03 (dd, 1H), 2.38 (s, 3H), 1.38 (i,
6H), 1.22-1.12 (m, 1H), 1.00-0.93
(m, 1H), 0.86-0.77 (m, 1H), 051-
0.42 (m, 2H).

503

58

MeQ

(MeOD-d;) 6 8.61 (d, 1H), 8.36 (d,
1H), 8.07 (s, 1H), 7.59 (d, 1H), 7.53
(dd, 1H), 7.19 {d, 1 H), 7.13 (dd,
1H), 7.04 (d, 1H), 5.90 (dt, TH, Jyans
= 15.6 Hz, J = 5.6 Hz), 5.79 (dt, 1H,
Jians = 15.8 Hz, J = 5,9 Hz), 4.61 (s,

503




V-31 H H -CH20CH2- - CH2OCH2- -CH=CH H

4- met hy- pi perazin-1-y1 V-32 HH -Cl-120CH2 - CH2OCH2-
-CH=CH -OCH3 4-nethy-piperazin-1-y1 V-33 1-1 H
-CH2OCH2- - CH2OCH2- - CH=CH F

- OCH2CH2CH2- Pyrol lidinl-y1 V-¥4 H H - ocH2CH-
-CH20CH2- -CH=CH H 4-net hy-pl perazin-1-y1 v45 , HH
- OOH2CHZ- - CH2OCH2- - CHECH {B9T% 59 (s, 2H), 4.37 (t, 2H), 4.17
4- met hy4{pi perazin-1-yl V-36 (, '2_\-1). 408 (d, 2H), 3.95 (s, 3H),

3.80 (m, 2H); 3.68 (t, 2H), 2.17 (m,
2H), 2.08 (m, 2H), 1.30 (m, 2H).

59 oY (DMSO-dg) & 9.29 (s, 1H), 8.78 (s, | 361
NS 1H), 8.63 (d, 1H), 8.57 (s, 1H), 8.52
= 0 (s, 1H), 7.62 (d, 1H), 7.28 {t, 1H),
o /é 7.14 (d, 1H), 6.98 (d, 1H), 5.90-5.81
NG N (m, 2H), 4.62 (s, 2H), 4.49 (s, 2H),

4.09-4.05 {m, 4H),
(MeOD-d,) § 9.06 (s, 1H), 8.45 (d, | 460
1H), 7.95 (s, 1H), 7.57-7.32 (m, 4H),

Al
0 E 7.21-7.18 (m, 2H), 5.97 (df, Jians =
N /‘é/N\_/\N/
!

60

15.4 Hz, J = 6.1 Hz), 5.77 {dt, Jyans =
154 Hz, J = 6.1 Hz), 4.63 (s, 2H),
4.50-4.00 (m, 4H), 3.09 {t, 2H), 3.08
(s, 3H), 2.91 (s, 3H), 2.88 (s, 3H),
2.55 — 2,50 (m, 2H), 1.32-1.25 (m,
2H).

B
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As stated previously in ane embodiment of the invention the compounds are of

the formula (I1):

R10 i
4 \
X2
/
3
24

Formula (IN)



H - CH2OCH2- - CH2OCH2- - CH=CH F
.- OCH2CH2- pyrol lidin-1-y1 V47 H CH3 - CH2OCH2-

- CH2OCH2- - CH=CH H - OCH2CH2- pyrol | i di n-1-y1 V-38 H
CH3 - CH200H2- - CH2OCH2- - CH=CH H

~OCH2CH2CHR- Pyrol 1i dl n1-y1 V-89 H H - Cl- 120CH?-
CH2CIZH2 - CH=CH H - N( CH3) CH2CH2Et 2

F&Y o '(iggfgn 1@@we§9@%%cﬁﬁ%%dﬁb%%mkmg

appropnate modifications to the starting materials the compounds listed in Table 2 may

also be made.
5 Tahle2
NO R'l Rl x1 x‘ YR RW'B R'I1H
-1 H H -OCHzCHz- -CHzOCHz- -CH=CH- | H H
-2 H | H -OCH;- -CH;OCH,- {-CH=CH- { H H
_!!'-3 H {H -CHzOCHz'- -CH,OCH,- -CH=CH- | -OCHj; H
M4 |H [ H -OCH.CH,- | -CH»QCH.- | -CH=CH- | H ~-0OCHs
-5 H H ~-OCHz- -CH:0OCHz- {-CH=CH- | H -QCHj,
| 1I-6 H |H -OCHo- ~CH.OCH;- | -CH=CH- [ -OCH; | H
-7 H |H -OCH;CHa- | -CHaCH;0- | -CH=CH- | H H
Ii-8 H |H -OCH,CHyp- | -CHZ0- -CH=CH- | H H
-9 H {H -CHy0CHy | -CH,0CHz- | -CH=CH- | -OCHy | -OCH>CHz-pyrollidin-1-yl
110 [ H H -CHQOCHT -CH;QCH,~ -CH=CH- [ H -OCH:CHz—N(Et)g
11 |H |H -0OCH,- -CH;QCHs- | -CH=CH- | -OCH5 } -OCH,CH;z-N(Et);
42 |H [ H -OCHj- -CH,OCH.- | -CH=CH- | H -QCH,CH,-N(Et),
W43 {H [ H -OCH,- -CH,OCH- | -CH=CH- | -OCHy | -OCHzCHz-N(Et),
14 {H 1H -OCH,CH,- | -CH.OCHz- | -CH=CH- | H -0OCHzCHz-N(Et),
_I!l-‘IS H [H -OCH.CHy~ | -CHOCHz  { -CH=CH- | -OCH; | -OCH.CH;-N(Et},
16 |[H [ H -CH,0CH,- | -CH,0CH;- | -CH=CH- | -OCHa | -OCH2CHz-N(Et),
117 |H { H ~OCH;- -CHz0CH,- | -CH=CH- | -OCHy | -OCH.CH;-pyrailidin-1-yl
18 |H | H -OCH,CHz- | -CH2OCH,- | -CH=CH- | -OCH; | -OCH:CHa-pyrollidin-1-y
19 {H [ H ~OCH,- -CHOCH,- | -CH=CH- | H -OCH,CH-pyrollidin-1-yl
20 J|/H | H -OCH;CH;- | -CH,OCHs- | -CH=CH- | H -OCH,CHz-pyrollidin-1-yl
M-21 |H | H ~-OCH,CH,- | -CH,0CHy- | -CH=CH- | F -OCH,CHz-N(Et)y
22 | H | CH; | -OCH,;CHy- | -CH0CHa» | -CH=CH- | H ~-0CH;CHg-N{Et),
-23 |H |{H -OCH,CH,- | -CH,OCHz- | -CH=CH- | H morpholin-4-yl
24 1H IH -DCH,- -CH,OCH,- | -CH=CH- | H morpholin-4-yl
m25 |H |H -CHsOCH,- | -CH3OCHz- | -CH=CH- | H morpholin-4-yl
-26 |[H | H -CH.QOCH;- | -CH,OCHz- | -CH=CH- | -OCH; | morpholin-4-yl
m-27 |H | H -OCH.CH,- [ -CH,OCH,- | -CH=CH- {H -QCH.CH.CHz-N(Et):
11-28 |H | H -QCH;CH,- | -CH,OCH,- | -CH=CH- | F ~QCH;CH-pyrallidin.1-yi
29 [H |H -CHaOCHz- | -CH2OCHz~ | -CH=CH- | H -OCH;CH2CHz-pyrollidin-
1-yl
30 |H [ H -CH;OCH,- | -CH,O0CHz- | -CH=CH- | H 4-methy-piperazin-1-yl
31 tH | H -CH,QCH,- { -CHoOCHy- | =CH=CH- | -OCH3 | 4-methy-piperazin-1-yi
-32 {H | H -CH;OCHz- | -CH.OCH,- | -CH=CH- | F -OCH;CH;CHg-pyrollidin-
1-yl
[ M-33 |H | H -OCH,CHp- | -CH,OCH,- | -CH=CH- | H 4-mathy-piperazin-1-yl
(134 [H |H -OCH.CH,- | -CH.OCH,- | -CH=CH- | -OCHs [ 4-methy-piperazin-1-y|
H-35 {H | H -CH;0CH,- | -CH,OCH;- [ -CH=CH- | F -QCH,CHx-pyrollidin-1-yl
I-36 |H | CH; | -CH,OCH.- | -CH,OCH,~ | -CH=CH- [ H -OCH,CH,-pyroliidin-1-yl
M-37 | H | CH; | -CH,OCHy | -CH,OCH,- | -CH=CH- | H -QCH;CHzCHz-pyrollidin-
1-vl
38 |H | H -CH,0CH, | -CH,OCHy- | -CH=CH- | H -N(CH3)CH,CH-EL
-39 |H [ H -CH;OCHy- | -CH,OCH,- | -CH=CH- { -OCH, | -OCH,;CHo-pyratiidin-1-yl
m-40 {H | H -OCH,CHy~ | -CHyOCH,- | -CH=CH- | -OCH; [ -N(CH3)CH,CH,Ft,
m-41 {H | H -0OCH,CH3- | -CHOCHy- | -CH=CH- | H -0CH,CH:-0CH;
m-42 iH | H -QCH,CHz- | -CH,O0CH,- | -CH=CH- | H -QCH,CH.-S0:EL
43 |H | H -CH,OCH,- | -CH,OCHy- | -CH=CH- | H -QCH>CH>-SO.EL
44 |H | H -CH,QCH,- | -CH,OCH,- | -CH=CH- | H -QCH,CH-OCH,




-CH20CH2- -CHCH -OCH3 V-42 H H -OCH2CH2-

- CH20CH2- -CH=CH H - OCH2C1-12-0C H3 V-43 HH

- OCH2CH2- - CH2OCE12- -CH=CH H - OCH2CH2- 302Et V-44 H

H - CH2OCH2- - CH2OCH2- - CH=CH_ H - OCH2CH2- 302Et V-46 H

H - CH2OCH2- - CH2OCH2- - CH=CH!®H - OCH2CH2- 0CH3 109 A

In each of the conpounds listed the geonetry about

the doubl e bond may be cis or trans B The position of

R' ‘dmepchvof theygompatyds detedthel penmetnnakiohidheudssible bandl nady bieleis or trans

COfo'B%H:@EﬁBrf@ FBUSre R’“ H@{ Vark BedeR@ind &l GY¥ %Bélhoﬁto?[ﬁe'cgﬂeslﬁ;ondmg

mat e 1|l11 enmbodi nent ‘of the I nvention
Cormptitan e St PG (V1 )

5
In another embodiment of the invention the compounds are of the formula vy

Formula (IV)

10
Following analogous procedures to the ones described above and by making
appropriate modifications to the starting materials the compounds listed in Table 3 may

also be made.
15 Table3

No RIRF [X X Y* R™ R

V-1 H | H ~OCH,CHz- | -CHOCH;- -CH=CH- | H H

Iv.2 IH |[H -QCH;- -CHOCH. {-CH=CH- [ H H

v-3 H |H -QCH,- -CH,OCH,- ~CH=CH- | H H

W4 |HJ[H -CHz0CHs- | -CHz0CH.- [ -CH=CH- | -OCH; |[H

V-5 H H -OCHZCHT -CHzOCHz- ~CH=CH- | H -OGHa

-6 |H |H -QCH,- -CHzOCH,- | -CHZCH- | H -QCH;

[ HIH -0CH:- ~-CH20CH,- -CH=CH- | -OCH; |H

iv-g H[H ~QCH>CHg~ | -CH.CH,0- ~CH=CH- [ H H

V9 |H |H ~QCH,CHg~ | -CH.0- -CH=CH- | H H

V-1t |H | H -CH,0CH;- | -CH,0CHp- | -CH=CH- | -OCH; | -OCH,CH,-pyrollidin-1-yi

W-11 [H | H -CH,OCH;- | -CH.OCH,- | -CH=CH- | H -OCH2CHz-N{Et),
(IV-12 |H [H -QCHa- “CHyQCH,- | -CH=CH- | -OCHa | “OCHzCH,-N(Ef);

Vi3 |H |H -OCH,- -CH,OCH;- | -CH=CH- | H ~OCH,CH-N(Et).
1IV-14 |H |H ~-OCHy- -CH,OCH,- | -CH=CH- [ -OCHj3 | -OCH,CH,-N(Et),

VA5 |H i H -OCH,CH;- | -CH0CH,- | -CH=CH- { H ~OCH,CHx-N(Et)s
IV46 [H [H -OCH,CH;- | -CH;0CH,- | -CH=CH- | -OCHz | -OCH,CH-N(ED),

V-7 (H | H -CH20CHz- | -CH30CH.- | <CH=CH- | -OCHa | -QCHCH,-N{Et);

IV-18 |H | H -0CH»- -GH20CH,- ~CH=CH- | -OCH3 | -OCHzCHa-pyrollidin-1-yl




10Fol | owi ng anal ogous procedures to the ones

descri bed above and by maki ng appropriate

nodi fications to the starting materials the conpounds
listed in Table 5 may al so bgynmade.

Table 5 15

No Fe

Fe X X YRFruR"' V1-1 HH - (IZHZCHZ - CH2O0CH2-
-CH=CH HHVI2 HH - -CH=CH HH VI -3
H V18 H - Qo | -C I'EEL ﬁ“HﬂCkfn @i:b i-OCH,CHa-pyrollidin-1-yl
-20 | H | H -QOCHp~ -CH,OCH,- |-CH=CH- | H -OCH,CHz-pyrollidin-1-yl
v-21 [H | H -QCH,CHs | -CH,0CH,~ | -CH=CH- | H -OCHCHa-pyrollidin-1-yt
v-22 |[H | H -QCH;CHy- | -CH,OCHy- | -CH=CH- § F ~QCH,CH-N(Et),
IV-23 | H | CHy | -OCH;CHy- | -CH,OCH»>- | -CH=CH- | H -OCH:CH,-N(Et),
[WV-24 |[H |H_|-OCH,CH,- | -CH,0CH,- | -CH=CH- | H morpholin-4-yl
W25 |H | H ~OCH;- -CH;OCH,- | -CH=CH- | H morpholin-4-yl
V26 (H | H «CH,OCH5- | -CH,OCHy | -CH=CH- | H morpholin-4-yl
[1¥-27 {H (H -CH;0CH,- | -CH,0CH~ | ~CH=CH- { -OCH3 | morpholin-4-yl
IV-28 (H | H -OCH,CH,- | -CH,OCHy- | -CH=CH- | H -QCH,CH,CH,-N{EL),
V29 |H | H -OCH;CHy | -CH,OCHp- | -CH=CH- | F ~OCH,CH,-pyrollidin-1-yi
V30 {H | H -CH;OCH,- | -CH,OCHz- | -CH=CH- | H -OCH,CH,CH-pyroltidin-
1=yl
W-31 |H [H {-CH,OCH,- [ -CH,OCH,~ |-CH=CH- | H 4-methy-piperazin-1-y}
(IV-32 [H | H |-CHOCH,- | -CH,OCH;- | -CH=CH- [ -OCH; | 4-methy-piperazin-1-yl
W33 |H [H -CHOCH;- | -CH,OCH,~ | -CH=CH- | F -GCH,CHzCHz-pyroiildin-
] 1=yl
W-34 |H |H -OCH,CH.- | -CH20CHp- | -CH=CH- | H 4-methy-piperazin-1-yi
V35 {H | H -OCHCH,- | -CH,0CH,- | -CH=CH- | -OCH3 | 4-methy-piperazin-1i-yt
V-3 |H | H -GH0OCH,- | -CHQCH~ | -CH=CH- | F -OCH,CHa-pyroliidin-1-yl
W-37 | H | CH; | -CH,OCHz- | -CH;OCH;- -CH=CH- | H -OCHcha-pyrollldm- ~y|
IV-38 { H | CHa | -CH;OCHz | -CH;OCH,- | -CH=CH- | H -OCH,CHaCHz-pyrollidin-
1-yl
V-39 [H | H ~CH,QCH,- | -CH,0CH,- | -CH=CH- | H -N{CHa)CH,CHEl,
W40 | H [ H -CH.OCH,- { -CH,OCH;~ | -CH=CH- | -OCH. | -OCHyCHz-pyrotidin-1-yl
W-41 [H | H -OCH2CHo- | -CHoOCH,- | -CH=CH- | -OCHs | -N(CH3)CH.CH:EL,
[Iv42 |H | H -QCH;CHp- | -CHOCH2- | -CH=CH- | H -QOCH2CH2-OCH,
|IV43 |H | H -OCHzCH,- | -CH.OCH,- | -CH=CH- | H -OCH,CH-S0,EL
V44 |H | H -CH,0CH,- | -CH.OCH,- -CH=CH- | H -OCH.CHo-80,EL
'IV46 [H |H | -CH,OCH,- | -CH,OCHy | -CH=CH- | H -OGH,CH-OCH;

* In each of the compounds listed the geometry about the double bond may be cis or trans
B The position of R* and R may vary depending on the position of the corresponding

substituent in the relevant starting material.
In another embodiment of the invention the compounds are of the formula (V).

q{Rm)

X
&

Formula (V)



- CH20CH2- - CH20CH2- -CH=CH -OCH3 H V1-5 H H
- OCH2CH2- - CH20CH2- -CH=CH H -OCH3 VI-6 H H - OCH2-

. -CH20CH2- -CH=CH H -OCH3 V1-7 H H - CCHr
-CH=CH -OCH3 H VI4 HH -OCH2CHr

HHWV-9 HH -OCHCH2- - CH20-%8

- CH2CH20-*

- CH2OCH2-

- CH=CH-

Following analogous procedures to the ones described above and by making
appropriate maodifications to the starling materials the compounds listed in Table 4 may

also be made.

Table 4

NO R1 RJ. x’l xz YA R1IJB R1 T8

V-1 H|H -QOCHzCH,- | -CH,OCH,- -CH=CH- | H H

V-2 H |H ~-OCH- -CH,OCH, | -CH=CH- | H H

V-3 HIH ~QCH,- «CH,OCH,» | -CH=CH- | H H

V4 H|H ~CH.OCH,- | -CH,OCH,- | -CH=CH- | -OCH; | H

V-5 H|H ~OCH;CH,- | -CH,OCH,- | -CH=CH- | H -QCHj3

V-6 H{H ~QCH»- -CH;OCHy- | -CH=CH- | H ~0OCH,

V.7 H |H ~-OCHy- ~CH,OCH;- | -CH=CH- [-OCH; | H

V-8 Hi{H -QCH,CH,- | ~CH;CH,0- -CH=CH- | H H

V-9 H |H -OCH,CH,- | -CH20- -CH=CH- | H H

V-0 {H I H -CH,OCH,- | -CH;OCHz- | -CH=CH- | -OCH; | -OCH:CH.-pyrollidin-1-yl

Vi1 {H I H <CH,OCH»~ | -CHOCH,- | -CH=CH- | H -QCH.CH»>-N(Et).

V12 |H | H -QCH,- -CHaQCHz- | -CH=CH- | -OCH; | ~-OCH,CH,-N(Et).

V-13 {H | H ~-QCH,- -CH,OCHy- | -CH=CH- | H -0OCHZCHo-N(ED);

V<14 |H | H -OCH,- -CH;OCH;- | -CH=CH- | -OCH; { -OCH,CH,-N(Et)s

V=15 H H ‘OCHZCHz' 'CHzocHz- -CH=CH- | H 'OCHQCHZ'N(EQQ

V-6 {H [H -QCHsCHp~ | -CH,0OCH,- -CH=CH- | -OCH; | -OCH.CH,-N(Et}),

V17 [H | H -CH,OCH,- | -CH,0CH,- ~CH=CH- | -OCH; | -OCH,CH,-N(Et);

V-18 |H | H -QCH,~ ~CH;OCH,~ -CH=CH- | -OCH; | -OCH,CH,-pyrollidin-1-yl

V-19 |H |H -0CH,CHy | -CHOCH,- | -CH=CH- | -OCH; | -OCH,CH,-pyrallidin-1-yl

V20 [H |H -OCH,- ~CH,OCH,- | -CH=CH- | H -OCH,CH,-pyrallidin-1-y|

V21 |H |H ~OCH,CHy- | -CH;OCH,- | -CH=CH- { H -QCH,CHz-pyrollidin-1-yl

V22 |H | H -QCH,CH>- | -CH,OCH,- | -CH=CH- | F -OCHoCHz-N{El),

V23 | H | CH3 | -OCH,CHs- | -CH:OCHp | -CH=CH- | H -OCH,CHx-N(Et)»

V-24 |H |H -QCH,CHz |-CH,OCH,- | -CH=CH- | H morpholin-4-yi

V25 |H | H -QCH,- ~CH,OCH;~ | -CH=CH- [ H marpholin-4-yl

V26 {H | H -CH,OCH.- | -CH,OCH,- | -CH=CH- | H morpholin-4-yl

V27 |H |H -CH,0CHp- | -CH,OCH,- | -CH=CH- | -OCH; | morpholin-4-y|

V28 |H |H -OCH,CHy~ | -CH,OCHy- | -CH=CH- | H -OCH,CH.CHz-N(Et),

V-29 |H |H -QCHzCH,- | -CH,OCH,- -CH=CH- | F ~OCH,CH,-pyrollidin-1-yl

V-30 |H [H CH;OCH,~ | -CHOCH,- [ -CH=CH- | H ~-OCH,CH,CHa-pyrolildin-
1-yi

V-31 |H |H -CH,OCHy- | -CHOCH,~- | -CH=CH- | H 4-methy-piperazin-1-yl

V-32 |[H [H -CH;OCH,~ | -CH,QOCHy- | -CH=CH- | -OCH; | 4-methy-piperazin-1-yi

V-33 |H |H -CH,OCHy- | -CHyOCHz- | -CH=CH- | F ~0CH,CH.CHa-pyrollidin-
1yl

V34 |H |H -QCH,CHy-" | -CH,QCHz- | -CH=CH- | H 4-methy-piperazin-1-yl

Vv-35 (H |H -OCH,CH,- | -CH;,0CH,- | -CH=CH- | -QCH; | A4-methy-piperazin-1-yl

V-36 1 H |H ~CH20CH>- { -CHQOCH,- ~CH=CH- | F "-OCHchz—pyroIIidin-tyI

V-37 [ H j CH3 | -CH,0CHs- | -CH,OCH,- | -CH=CH- | H ~QCHCH,-pyrallidin-1-yl

V-38 | H | CHi | -CH2OCH,- | -CHOCH»- | -CH=CH- | H ~OCH,CH,CHy-pyrollidin-
-yl

V-39 [H |H -GH;0CHs- | -CH,OCHz- | -CH=CH- | H -N{CH3)CH,CH,Et;

V40 |H | H -CH,OCHz | -CHOCH,- | -CH=CH- | -OCH; [ -OCH,CH,-pyrollidin-1-yl

Va1 |H | H -OCHCHy- | -CH:0CH»- | -CH=CH- | -OCHa | -N{CH3)CH,CH;Et,

V42 |H | H -QCH»CHy~ | -CHOCH,- | -CH=CH- | H -QCH2GHz-0CH,

V43 {H | H -QCH3CHy- | -CH20OCH>- -CH=CH- | H -0CH,CH2-SOLEL

V44 |H | H -CH,OCH,- | -CH,OCH,- [ -CH=CH- | H -OCH,CH,-SO,Et

V46 |H [ H -CH,QOCHz- | -CH:OCHz- | -CH=CH- [ H -QCH,CH,-OCH;




-CH=CH HHWVI-10 HH -CH200H2- -C1-120CH2- -CH=CH
-0CH3 - OCH2CH2- pyrol l'idin-1-y1 -OCH2CH2- N(EO2 VI-11 H
H - CH20CH2- -CH20CH2- -CH=CH H VI-12 H H - OCH2-
- CH20CH2- - CH=CH -0CH3 - 12-N(EO2 VI-13 HH
-OCHr -CH2OCH2- -CH=CH H - CH2-N(EO2 VI-14 HH
-0CH2- -CH20CH2- -CH=CH -(OCH3
* In each of the compounds listed the geometry about the double bond may be cis or trans
® The position of R' and R'' may vary depending on the position of the corresponding

substituent in the relevant starting material.

5 In another embodiment of the invention the compounds are of the formula (VI):

Formula (V1)

10 Following analogous procedures to the ones described above and by making
appropriate modifications to the starting materials the ‘compounds listed in Table 5 may

also be made.
Table 5
15
. [No RIRT X X " R R

Vi] H|H -QCHzCHz~ | -CH-OCH,- -CH=CH- | H H

Vi-2 HiH -QCH,- -CH.OCH;- -CH=CH- | H H

Vi-3 HIH -0OCHa- -CH;OCH,~ ~CH=CH- | H H

VI4 |H |H -CHOCHy- | ~CH,OCH,- ~CH=CH- | -OCHs { H

Vi-5 H |H <QCH>CHs- | -CH20CH3- -CH=CH- | H -QCH;

Vi-6 H |H ~QCH,- -CH,OCH»~ -CH=CH- | H -QCH;

Vi-7 HIH -QCH>- -CH,OCHy- | -CH=CH- | -OCH, [ H
 VI-8 H |H -QCH.CHz- | -CH.CHO- '] -CH=CH- | H H

Vi-9 H|H -QCH>CH>- | -CH,0- -CH=CH- | H H

Vi<id |H | H -CH,OCHy- | -CH:OCH,- -CH=CH- | -OCH; [ -OCH3CHy-pyrollidin-1-yl
 VI-11 | H [ H ~CH20CHy- | -CHOCH,- -CH=CH- | H -QCH,CH,-N{Et),

Vi-i2 |[H | H -QCH;- -CHOCH,- ~-CH=CH- | -OCHj3 | ~-OCH,CH,-N(Et)»

VI3 |H | H -0OCH,- ~CH0CH,- -CH=CH- | H -OCH,CHy-N(Et)2

Vi-14 iH |H -QCHy- -CH,OCH,- ~-CH=CH- | -OCH3 | -OCH>CHa-N(Et)>
VI-15§ |H |H |-OCH,CHy- | -CH,OCH,- |-CH=CH- | H -OCHCH,-N(Ef)s

Vi-16 |H | H -OCH,CHy- | -CHaOCH,- -CH=CH- | -OCH;3 | -OCH;CHx-N(Et),

VI<i7 |8 [H -CH,QCHz~ | -CH,OCH;- -CH=CH- | -OCH; | -OCHCH>N(ED:

Vi-18 |H | H -QOCH:- -CH,OCH,- ~CH=CH- | -OCHs | -OCH,CH,-pyrollidin-1-yl
VIi-19 [H | H -OCH:CHz- | -CH:OCH,- | -CH=CH- | -OCH; | -OCH,CH;-pyraltidin-1-yl




-OCH2CH2- N(Et)2 VI-15 H H - OCH2CH2- - CH2OCE12-
-CH=CH H - OCH2CH2- N(EO2 VI -16 H H - OCH2CH2-

- CH2OCH2- - CH=CH-

- CH20CH2- - CH2OCH2- - CH=CH-
VI-18 HH -OCH2- - CH2OCE12-

-OCH2C112-Pyrollidin-1-y1 VI-19 HH - CI?HZCHZ

1o oo

-0CH3 - OCH2CH2N(EO2 VI-17 H H

OCH2CH2- N( E02

- A-[H C_Hﬂ”z - Q CLHACTH,- = P& ol ||i-@¢HhCHp-pyrpllidin-1-yl
Vi-21 [H |H -OCH;CHy | -CH2OCH,~ -CH=CH- H -OCH;CH,-pyrollidin-1-yl
Vi-22 |H | H -OCH,CHy- | -CHOCH,- | -CH=CH- | F -QCH,CHz-N(Et),

V123 | H | CH, | -OCH,CH,- | -CH,0CH,~ | -CH=CH- | H -QCH,CHz-N(EL);

Vi-24 |H | H -OCH,CHz- | -CH0CHy- | -CH=CH- | H morpholin-4-yl

VI-25 |H | H -QCH,- -CH:QCH- | -CH=CH- | H morpholin-4-yi

Vi-26 |H | H -CH:;0OCH,- | -CH,OCH,~ | -CH=CH- | H morpholin-4-yl

Vi-27 |H |H -CHzOCH;~ | -CH,OCH.- | -CH=CH- | -OCH; | morpholin-4-yl

Vi-28 |H {H -OCHyCH,- | -CH;OCHz- | -CH=CH- | H -OCH,CH,CHy-N(EL),

VI-29 |H |H -QOCH,CH,- | “CH;QCH,- | -CH=CH- | F -OCH,CH;-pyrollidin-1-yl

VI-30 {H [ H -CH,0CH,- | -CH.OCHy- | -CH=CH- | H -OCH,CH,CH,-pyrollidin-

| 1yl

| VI-31 |H | H -CH,OCH,- | -CH;OCHy- | -CH=CH- | H 4-methy-pliperazin-1-yl

Vi-32 |H |H -CH;OCH;- | -CH,OCH,- | -CH=CH- | -OCH; | 4-methy-piperazin-1-yi

Vi-33 |H |H ~CH;OCHz~ | -CH,OCH,- | -CH=CH- | F -QCH,CHzCH,-pyroflidin-
1yl

Vi-id |[H [ H -OCHsCHy- | -CH,OCHy,- | -CH=CH- | H 4-methy-piperazin-1-y|

VI35 |H | H -QCH2CHz- | -CHoOCHg- | -CH=CH- | -OCH, | 4-methy-piperazin-1i-yl

Viide |H [H -CHzOCHz- | -CH,OCH,;- | -CH=CH- | F ~QCH,CHz-pyrollidin-1-yi

VI-37 | H [ CH; | -CH,OCHs- | -CH.OCHy- | -CH=CH- | H ~OCH,CH,-pyrollidin-1-yl

VI-38 [ H [ CH; | -CH,0CH;- | -CHa0CHs- | -CH=CH- { H -OCHZCHzCHz-pyroliidin-
iy

Vvi-39 |H | H -CHsOCH;- | -CH,OCH,- | -CH=CH- | H -N{CH3)CH,CH,Et,

V<40 (H | H -CH,0CH,- | -CH,QCH,- | -CH=CH- | -OCH; | ~OCH,CH,-pyrollidin-1-yl

Vi-dl |H | H -OCHaCH,- | -CHaQCHz- | -CH=CH- | -OCH; [ -N(CH;)CH;CH,E!,

Vi-42 tH | H -OCHsCHz | -CH,OCH.~ | -CH=CH- | H -OCH,GHz-OCH,

Vg3 |H | H -OCH,CHy- | -CHzOCH;- | -CH=CH- | H -OCH;CH>-S0,Et

V.44 |H [H -GH0CH,- | -CHyOCH,- | -CH=CH- | H ~OCH,CH;z-S0.EL

Vi-46 |H | H -CH0CH,- | -CH,OCH;- | -CH=CH- | H ~OCH,CH>-OCH,

*In sach of the comPounds listed the geometry about the double bond may be cis or trans

& The position of R'
substituent in the relevant starting material.
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Formula (Vi)

and R"' may vary depending on the position of the corresponding

In another embodiment of the invention the compounds are of the formuta (VII):




110 VI-20 H H -OCH2- -CH2OCE12- -CH=CH H

- OCH2CH2- Pyrol lidin-1-yi VI-21 H H - OCH2CH2-
-CH2OCH2- - CH=CH H - OCH2CH2-pyrollidin-1-yl
-OCH2CH2- N(Et)2 VI-22 H H - OgReCl 4 - CH200H2- - CH=CH
F VI-23 H CH3 - OCH2CH2- - CH2OCH2- -CH=CH H
-OCI—|ZCI—|2-N§?E¢)2 VI-24 HH -0OCH2CH2- - CH2OCH2- - CH=CH

H nor phoIFPl mgﬂalwﬁﬁ[ﬂcgqqreg_tyihe ones described above and by making
appropriate modifications to the starting materials the compounds listed in Table 6 may
also be made.

5 Table®
No [RIR" X X v R [R™

1
VIki [H|H -OCH,CH,- | -CH;CCH,- | -CH=CH- | H H
Vii-2 |HIH ~OCHz- -CH:OCH,- | -CH=CH- | H H
VI-k3 |H|H -OCH,- -CH,OCH,- [-CH=CH- | H H
Vild [H|H -CH,OCH,- | -CH,OCH,-  [-CH=CH- |-OCH, [ H
VIt-6§ |H{H -OCH,CH,- | -CHOCH,- | -CH=CH- | H -OCH,
vike [H|H -QCH,- -CHOCH,- | -CH=CH- { H -0OCH,
Vil-7 H{H -OCH,~ -CH,OCH»- -CH=CH- | -OCH, | H
Vii8 |HIH -OCH,CH,- | -CHyCH,0- | -CH=CH- | H H
Vi-g |H[H -OCH,;CH;- { -CH,0- -CH=CH- | H H
VIki0 {H|H ~CH,OCHy~ | ~CH;OCH,- -CH=CH- | -OCH, [ ~OCH;CH,-pyrollidin-1-
- yl
VIFi1 [H]H -CH,QCHy~ | -CH,O0CH»- | -CH=CH- | H -OCH,CH-N(Et),
Vilki2 [H|H -QOCH;- -CH,0OCH,- | -CH=CH- | -OCH; | -OCH,CH2-N(Et),
VI3 {H| H -OCH,~ -CH.OCH»- ~CH=CH- | H ~-QCH,CH_-N(EL),
Vii-i4 [H|H ~OCH,- -CH,OCH,~ | -CH=CH- | -OCH; | -OCH,CHzN(Et),
Vil-15 JHIH -OCH,CH,- | -CH,OCH,~ | -CH=CH- [ H -OCH,CH,-N(Et},
Vilki6 |H| H -OCH,CHz- | -CH;OCH,- -CH=CH- | -OCH3 { -OCH;CH,-N(El).
Vil-17 |H{H -CH.OCH,- | -CH,OCH,- -CH=CH- | -OCH; | -OCH,;CH;-N(Et),
Vil-i8 M| H -OCH,- -CH,0CH,- -CH=CH- | -OCH; | -OCH,CH_-pyrotlidin-1-
vl
Vil-19 | H | H -OCH;CH;- | -CHOCH,~ -CH=CH- | -OCH; | -OCH,CH,-pyrollidin-1-
Wl
VI-20 |H|H ~QOCH;- -CH,OCH,- -CH=CH- | H -OCH,CH,-pyrollidin-1-
yl
Vit-214 HlH -OCH,CH;- -CH,OCH,- -CH=CH- | H -OCHECHz-pyrollidin-L
a . y] 1
Vil-22 |H | H -OCH.CHz- | -CH,OCH,-~ -CH=CH- | F -OCHCHz-N(Et)2
VIl-23 | H | CH; | -OCH:CHz- | -CH,OCHy- | -CH=CH- } H ~ -OCH.CH:-N(Et),
vil-24 1HIH »OCHzCHp- | -CH,OCH- | -CH=CH- [ H morpholin-4-yl
Vil-25 [H{ H -0CH;-~ -CH,OCH,- -CH=CH- | H morpholin-4-yl
VH-26 | H|H -CHy0CH,- | -CH,OCH- ~CH=CH- | H morpholin-4-yl
Vil-27 |H[H -CH20CH,- | -CH,OCH,- [ -CH=CH- | -OCHa | morpholin-4-y!
EI-ZS HlH -QCH,;CHp- | -CH,OCH.- ~-CH=CH- | H.. -OCH:CH,CHz-N(Et),
Vil-29 {H|H ~OCH;CHz~ | -CH,0CH»- -CH=CH- | F -OCHCHz-pyrollidin-1-
b
VIR30 [HIH -CH,OCH;- | -CH,QCHy- {-CH=CH- | H -OCH,CH,CH;-
pyrollidin-1-yi
Vil-31 |H|H ~-CH,OCH,- 1 -CH,OCH;- -CH=CH- | H 4-mathy-piperazin-1-y!
VII-32 [H|H -CH20CHz- | -CH;OCH;- ~CH=CH- | -OCH; | 4-methy-piperazin-1-vi
VI-33 |H(|H -CH,OCH;- | -CH,OCH;- |[-CH=CH- | F ~0OCH;CH,CH;-
! byrollidin-1-yl
Vil-3d |[H(H -OCH,CH>- | -CH,OCH;- ~CH=CH- | H 4-methy-piperazin-1-yl
VH-35 {H|H ~QCH;CH- | -CH,QCH,- ~CH=CH- | -OCHs | 4-methy-piperazin-1-yl
Vii-36 |HH -CH;OCH3- | -CH,OCH,- ~-CH=CH- | F -GCHCH-pyrollidin-1-
W




nor pholin-4-y1 VI-25 HH -OCH2- -CH2OCH2- -CH=CH H
VI-26 HH -CH00H2- -CH20CH2- -CH=CH H V1-27 HH
- CH2OCHr - CH200- 12- -CH=CH - OCH3 norpholin-4-yl
VI-28 H H -OCH2CH2- - CH200H2+,,- CH=CH H

- OCH2CH2CH2- N(Et )2 VI -29 H H - OCH2CH2- - CH2OCH2-

10

15

20

25

HECH F - OCH2CH2- pyrol lidin-1-y1 VI-30

VH-37 | H | CHy [ -CH;OCH;- [ -CH,OCH,- -CH=CH- | H -OCH,CHg-pyrollidin-1-
vl _
VII-38 | H| CH, | -CHOCH,- | -CH,CCH,- -CH=CH- | H -0OCH,CH;CH,-
L pyrollidin-1-vi
VI-33 {|HIH -CHyOCH,- | -CH,OCH;- -CH=CH- | H ~N{CH3)CHzCHEL,
Vil-40 |H|H -CHOCHy- | -CHOCHp- | -CH=CH- | -OCH; | ~OCHCH,-pyrollidin-1-
!
Vilkdt [H|H ~0CH;CH,~ { -CHOCH,- ~CH=CH- | -OCH3 | -N{CH3)CH.CH;Et,
Vil-42 | H[H -OCH:CHz- | -CH.OCH,- -CH=CH- | H -QCH;CHz-OCHs
VIli43 |H|H ~QCHaCHy- [ -CHpOCHy- | -CH=CH- { H -OCH;CH,-SO,Et
| Vil-44 | H|H -CH20CH,- | -CH.QCH_- -CH=CH- | H -OCH:CH,-S0,Et
Vil-46 | Hi H -CHzOCH,- [ -CH,OCH- -CH=CH- | H -OCH:CHp-OCH3

* In each of the compounds listed the geometry about the double bond may be cis or trans
® The position of R™ and R'' may vary depending on the posttion of the corresponding

substituent in the relevant starting material.
BIOLOGICAL TESTING

1. In vitro kinase activity assay

The recombinant enzymes (CDK2/CyclinA, FLT3, JAK2 and JAK2 VB17F) were
purchased from Invitrogen (Cat # 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 CDK2/Cyclin A assay, the reaction mixture consisted of the following
components in 25 pl. assay buffer (50 mM Hepes pH 7.5, 10 mM MgClz, 5 mM MnCl,, 5
mM BGP, 1 mM DTT, 0.1 mM sodium orthovanadate), 1.4 pg/ml of CDK2/Cyclin A
complex, 0.5 uM of RbING substrate {Invitrogen, Gat # PV2939) and 0.5 pM of ATP. The
compounds were tested at 8 concentrations prepared from 4-fold serial dilution starting at
10 uM, The reaction was incubated at room temperature for 2 hr. 13 pl of PKLight ATP
detection reagent was added and the reaction was incubated for 10 min. Luminescence
signals were detected on a multi-label plate reader (Victor® V 1420, Perkin-Elmer). The
other kinase assays were identical eigcept for the following differences in reagents. For
FLT3 assays, the reaction contained 2.0 ug/mbL FLT3 enzyme, 5 pM of poly(Glu,Tyr}
substrate (Sigma, Cat # P0275) and 4 uM of ATP. For JAK2 assays, the reaction
contained 0.6 ug/mL of JAK2 enzyme, 2 uM of poly(Glu,Ala,Tyr) substrate (Sigma, Cat #
P3899) and 0.2 uM of ATP. For JAK2 V617F mutant assays, the reaction contained 8.0
pg/mb of JAK2 mutant enzyme, 2 pM of poly(Glu,Ala, Tyr) substrate (Sigma, Cat # P3899)
and 0.2 pM of ATP. The analytical software, Prism 4.0 (GraphPad Software Pte Ltd) was



H H-CH20CH2- - CH20CH2- -CH=CH H

- OCH2CH2CH2- pyrol lidi nl-y1 VI41 H H - CH2OCH2-

-CH2OCH2- - CH=CH H 4-nmet hy-pl perazin-1-y1 VI-32 HH

- CH20CH2- - CH2OCH2- - CH=CH -,

4- et hy- pi perazin-1-y1 V143 H H - CH2OCH2- - CH20OCH2-
-CH=CH F -OCH2CH2CH2-pyrolliclinl-yl VI-34 HH

- OCKRCHP gene@t BeiHpaluesrgeCiHe datad - |0t b ydefiied easalhé¢ morfcentation of

4- ngdhidyunk RIEZNsd% ¥libldk 3 Rindde enzyme activily. 1Cs, data are shown in
Table 7 below.

5 Table7 - In vitro kinase activity assay ICxs data

Compound CbK2 FLT3 JAK2 JAK2
No. V6&17F
mutant
ook +++ o NT
+ ok + NT
13 +4 +++ +++ +++
14 + bt +++ b
15 ++ ot +t4 ok
19 + b ot ++4
20 + T +++ ot
29 + o+ R +++
32 +4+ +++ +++ NT
33 + 4+ +++ NT
36 ++ +4+ bt NT
38 + +++ -+ NT
40 + bt ++4 NT
46 ++ ++4 4+ NT
48 + +4++ +++ NT
50 + ' +++ +++ NT '
52 + ++ +++ NT
53 ++ ++t +++ NT
55 + +obt +++ NT
56 ;oo 44 +++ NT

NT = not tested

ICs0< 1V 4
10 1pM<ICaosBuM  ++

(Csg>51M +



H - OCH2CH2- - CH2OCH2- -CH=CH -OCH3 V146 H H
- CH2OCH2- - CH2OCH2- -CH=CH F

--OCH2CH2- pyrol I idl n-1-y1 VI47 H CH3 - CH2OCH2-

- CH2OCH2- - CH=CH H - OCH2CH2-gyrol lidin-1-y1 VI-38 H
CH3 - CH2OCH2- - CH2OCH2- - CH=CH H

- OCH2CH2CHr pyrol I i di 01-y1 VI-39 H H - CH2OCH2-

- cHeocHEel liggs=CH H - N( CH3) CH2CH2Et 2 V1410 H H - CH20C

H2 -
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The cell lines used in the studies are summarized in Table 8 below:

Table 8: Characteristics of human cell lines used

y Seeading
Gell lines Tumourorigin | Suppller Ba;': dr?zlrt:re density
{per well)
HCT116 Colon ATCC McCoy's 3,000
medium

Colo205 Colon ATCC RPMI 1640 5,000
HLB0 AML ATCC RPMI 1640 8,000
Mv4-11 AML ATCC | Iscove's MEM | 6,000

HEL Erythroleukemia | ATCC RPMI 1640 6,000

DU145 Prostate ATCC RPM! 6140 1,000
U266 Myeloma DSMZ RPMI 6140 10,000
Karpas B-cell DSMZ RPMI 1640 10,000
Lymphoma
3. Cell-based proliferation assay for determination of Gls, values

The biclogical efficacy of the invention was demonstrated by the following assay.
Human cancer cell lines HL60 (acute myeloid leukemia cell ling), Colo205 (colon
adenocarcinoma cell line), HEL92.1.7 (erythroleukemia cell line) and MV4-11 (acule
myeloid leukemia cell line) were obtained from ATCC. They were cultivated in the media
according to the ATCC work instructions. Colo205 celis were seeded in 86-wells plate at
5000 cells per well. HEL92.1.7 and MV4-11 cells \'ﬂ}ere seeded at 6000 cells per well
while HLB0 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 treated with compounds at various
concentrations for 96 h. Cell growth was then monitored using Celititer36 Aqueous One
S?Iutlon Cell Proliferation Assay from Promega (Madison \{\Iisconsin). Dose response
curves were plotted to determine Glg values for the compounds using XL-fit (ID Business
Solution, Emeryville, CA). Glsg Is defined as the concentration of compound required for
50% inhibition of cell growth. The compounds of this invention inhibited ceil proliferation



- CH2OCH2- - CH=CH - OCH3 - OCH2CH2- PYr ol
VIMHH OCH2CH2- - CH20CH2- - CH=CH-

di

-0C H3

- N( CH3) CH2CH2E12 VI-42 H H - OCH2CH2- - CH200H2-
-CH=CH H -OCH2CH2-0C H3 VI -43H H - OCH2CH2-
- CH20CH2- -CH=CH H - OCH2CH2- SO2Et VI-44 H H

" GBgeh etag ey, The

active in the inhibition of fumour cell growth.
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Table 9 - Cell-based proliferation assay Gl data

CH2402Et HH
he compounds of this Invention are

V

HL6&0 Colo205 HEL92,1.7 Mvd-11

++ ++ NT NT

4+ + + +
13 +++ ++ ++ +++
14 et ++ ++4 +++
15 4+ ++ ++ +++
19 +++ +++ +++ +++
20 ++ + + +++
29 T+t NT ++ +++
32 44 NT ++ 4+
33 ++ NT ++ +++
36 +++ NT ++ ++
38 ++ NT ++ it
40 ' +++ NT +++ +++
46 bt NT ++ +++
48 +++ o+t ot ++4
50 4+ NT ++ +++
52 4+ NT +++ +++
53 +4++ NT ++ +++
55 ++ NT +4 ok
56 ++; NT ++ et
NT = not tested
Glgo=1uM Tt
1pM<Glse=5uM ++
Glgo>5uM +

In vivo antineoplastic (or anti-tumour) effect:

n-1 -}el

The efficacy of the compounds' of the invention can then be determined using in
vivo animal xenograft studies. The animal xenograft model is one of the most commonly

used in vivo cancer models.



H - OCH2CH2-0CH3 A In each of the conpounds |isted
the geonetry about the double bond nay be cis or
trans B The position of R113 and R' may vary
dependi ng on the position of mhe correspondi ng

substituent in the relevant starting material. In
anot her enbodi nent of the invention the conpounds are
of the formula (VIl): Formula (VI 111
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15

20

vehicles and administered to xenograft nude mice intraperitoneally or orally dally for 21
days. The dosing volume will be 0.01ml/g body weight. Tumour volume will be calculated
every second day or twice-a-week of post injection using the formula: Volume (mm®) = (w?
x 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.



10

15

20

25

30

-CHCH HHWVII-4 HH -CH20CH2- - CH20CH2- - CH=CH-
-OCH3 HVII-5 HH-0CH2CH2- - CH20CH2- -CH-CH H - OCH3
VII-6 HH -OCH -CH20CH2- -CH-CH H -OCH3 VII-7 HH
-OCH2- - CH20CH2- -CH=CH -0CH3 H VI14 H H - OCH2CH2-

- CH2CH20- - CH20- -CH=CH - CH=CH

117

What is claimed is:

1. A compound of formula I
Afl————|
R2
B
Ar?
/k /
R! N 22
Formula (1)
wherein:

R and R? are each independently selected from the group consisting of: H, halogen,
alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycloalkeny,
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl,
arylalkyl, heteroarylalkyl, arylalkenyl, cycloalkylheteroaikyl, heterocycloalkylheteroalkyi,
heteroarylheteroalkyl, 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?, aikoxycarbonyl, alkylaminocarbonyl, sulfonyl, alkylsulfonyl, alkyisulfinyl,
arylsulfonyl, arylsuffinyl, aminosulfonyl, -SR? R*S(O)R%-, R'S(0),R%-, R'C(O)N(R)RE.,
R*SONRY)R®-, R'N(R)C(O)R-, R*N(R®)SO,R®-, R*N(R®)C(O)N(R)R®- and acyl, each of

which may he optionally substituted:

each R’, R*, and R® is independently selected from the group consisting of H, alkyl,
alkenyl, alkynyl, haloalkyl, 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,
alkeny!, alkynyl, haloalkyl, heteroalkyl, cycloalkyl, heterocycloalky!, aryl, hetercaryl,
cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and acyl, each of which may be

optionally substituted:;

<filename>
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HHHHMWI-9 HH -OCH CH2- VI1-10 H - CH2OCH2-
- CH2OCHr - CH=CH - OCH3 - OCH2C1- 12- pyrol lidin-1- y1
VI1-11 H H - CH2OCH2- - CH2OCHr - CH=CH H

- OCH2CH2-N(Et)2 VI1-12 H H - OCH2- - CH2OCHr - CH=CH-

- OCH3 - OCH2CH2NED2 VI 143 H H - OCH2- - CH200Hr - CH=CH

118

Z% is selected from the group consisting of a bond, O, S5, -N(R')-, -N(R")C, ;alkyi-,
and -Cq zalkyIN(R")-;

each R is independently selected from the group consisting of H, alkyl, alkenyl,
alkynyl, haloalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, cycioalkyialkyi,

heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and acyl, each of which may be optionally
substituted;

Ar' and Ar® are independently selected from the group consisting of aryl and

heteroaryl, each of which may be optionally substituted;
L is a group of formula:
X'y

wherein X' is attached to Ar' and X? is attached to A%, and wherein X', X2 and Y are
selected such that the group L has between 5 and 15 atoms in the nomal chain,

X" and X? are each independently a heteroalkyl group containing at least one

oxygen atom in the nomal chain,
Y is a group of formula -CR*=CR"- or an optionally substituted cycloalkyl group,
wherein R? and R® are each independently selected from the group consisting of H,
alkyl, alkenyl, alkynyl, haloalkyl, heterocaikyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
cycloalkylatkyl, heterocycloaikylalkyl, arylalkyl, heteroarylalkyl and acyl, each of which may be

optionally substituted, or

R? and R® may be joined such that when taken together with the carbon atoms to

which they are attached they form a cycloalkeny! or cycloheteroalkenyl group;
or a pharmaceutically acceptable salt, N-oxide, or prodrug thereof.
2. A compound according to claim 1 wherein Z2is —N(H)-.

3. A compound according to any one of claims 1 to 2 wherein Ar1 is selected from the

group consisting of:

<filenames



H - OCH2CH2- N( E0O2 - OCH2CH2-N Et VI144 H H - 0CH2-
-CH2OCH2- -CH=CH -0OCH3 V1-15 H H - OCH2CH2-

- CH20C1-12- -CH=CH H -OCH2CH2-N(EO02 VU-IS HH
-OCH2CH2- -CH OCH - -CH=CH -0OCH3 -OCH2CH2-N El 2
VI1-17 HH -CH OCH2- -CH20OCH2- -CH=CH -COCR

- OCH2CH2- N(E92 - OCH2CH2- pyrol I 1din-1- Yl VII-113 H
- OCH2- - CH20CH2- - CH=CH - OCH3

119

V2\ YA - i
\III3 eyt \llzf \”/ii \|,'1 \V“
N N % /\I"”

o ,
S VW
AN N éi LW Y %

s AAnn rw\‘“

wherein V', V2, V* and V* are each independently selected from the group consisting of N,
and C(R'%;

10 Wis selected from the group consisting of O, S and N(R'®);
W' and W? are each independently selected from the group consisting of N and C(R%);

wherein each R' is independently selected from the group consisting of: H, halogen, aikyl,
15 alkenyi, alkynyl, haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl, heterocycioalkylalkyl, arylaikyl,
heteroaryialkwi, arylalkenyl, cycloatkylhetercalkyi, heterocycloalkylheteroalkyl,
heteroarylheteroalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl,
alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycloalkyloxy, aryloxy, aryialkyloxy, phenoxy,
20 benzyloxy, heteroaryloxy, amino, alkylamino, aminoalkyl, acylamino,  arylamino,
sulfonylamino, sulfinylamino, -COOH, -COR?®, -COOR®, -CONHR?, -NHCOR?, -NHCOOR?, -

<filename >
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VI1-19 H -OCH2CH2 - CH2OCH2- - CH=CH - OCH3
-0C1-12CH2- pyrol lidin-1- Y1 VII-20 H H - OCH2-

- CH20CH2- -CH=CH H - OCH2CH2-pyrol lidin-1- Yl VII-21
H H-OCH2CH2- - CH20CH2- -CH=CH H - OCH2CHr pyrol I i di n4
yl. VI1-22 HH -OCH2CH -CH OCH -CH=CH F

-OCH2CH2- N(Et) VI1-23 H CH3 -OCH2CH2 - CH OCH2 - CH=CH
H - OCH2CH2- N(Et) V11-24 H

120

NHCONHR?, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl, alkyisulfonyl, alkylsuifinyl,
arylsulfonyl, arylsulfinyl, aminosulfonyl, -SR®, R*S(O)R%-, R'S(O),R%-, R*C(O)N(R®R-,
R*SO,N(R*)R®-, R*N(R®)C(O)R®-, R*N(R®)SO,R®-, R*N(R®)C(O)N(R®)RE- and acyl, each of
which may be optionally substituted,

wherein R®, R*, R® and R® are as defined in claim 1.

4. A compound according to any one of claims 1 to 3 wherein Ar' is selected from the

group consisting of:

RVY) (R oRY) _
’ S

I ’ S Ao
i nipe

“"{«, (RY) %{"f
o TN e
§ \ §

e P 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;

n is an integer selected from the group consisting of 0, 1, 2, and 3, and
q is an integer selected from the group consisting of 0, 1, and 2.

5. A compound according any one of claims 1 to 4 wherein A is a group selected

from the group consisting of:
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H - OCH2CH2- - CH2OCH2- - CH=CH H nol phol i n-411
nor phol i n-4-y1 VI1-25 HH -OCH2- -CH2OCH2- -CH=CH H
VI1-26 HH -CH200H -CH20OCH2- -CH=CH H
nor phol I n-4-y1 VI1-27 H H -CH200H2- - CH200H2 - CH=CH
- OCH3 nor phol I n-4-y1 VI1-28 HH -0OCH2CH2- : CH2OCH2-
-CH=CH H - OCH2CH2CH2- MEt) 2 - OCH2CH2- pyrol I'idi n-1- Yi
VI1-29 HH

121

and
/kﬁ?. /%’L R /QLLL R

wherein each R'' is wherein each R" is independently selected from the group consisting of:
H, halogen, alkyl, alkenvi, alkynyi, haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycioaikenyl,
heterocycloalkyl, heterocycloalkenyl, aryl, heteroary!, cycloalkylalkyl, heterocycloalkylalkyl,
arylalkyl, heteroarylalkyl, arylalkenyl, cycloalkylheteroalkyl, heterocycloalkytheteroalkyl,
heteroarylheteroalkyl, 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, sulfonyl, alkylsulfonyl, alkylsuifinyl,
arylsulfonyl, arylsulfinyl, aminosulfonyl, -SR% R*S(O)R%-, R*S(O)R%-, R'C(ON(R®)R®-,
R*SO;N(R%)R®-, R'N(R®)C(O)R®-, R*N(R®)SO,R®-, R'N{R®)C(O)N(R®)R®- and acyl, each of

which may be optionally substituted.

6. A compound according to any one of the preceding cltaims wherein the compound is

selected from the group consisting of:

RV

l\\ — N

Xy ’ ==
A AAA T

R N N
H

pa)

<flenames



- OCH2CH2- - CH20CH2- -CH=CH E WVI1-30 H -CH20CH2-

- CH20CH2- -CH=CH H - OCH2CH2CH2- pyrol lidin-1-y1

VI 141 H H -Cl1-120CH2- -CH OCH2- -CH=CH H

4- et hy- pi peraan-1 yl VII1-32 HIIl -CH20CH2- - CH2OCH2-
-CH=CH -OCR 4 nethy-pl perazin-1-y1 VI|1-33 H

byrol |l 1dl n-1-y1 V1144 H H - OCH2CH2- - CH2OCH2-

122

q(Rﬂl)

S
0

N\

5 wherein R', R34 R'% R", k, X', X2, Y, q and o are as defined above.
or a phamaceutically acceptable salt thereof.

7. A compound according to any one of claims 1 to 6 wherein X' and X2 are each

10 independently selected from the group consisting of:

(a) -OC1_5aIkyI—,
{(b) -CsalkylO-, and
(c) -C45alkylOC, salkyl.
1s 8. A compound according to any one of claims 1 to 7 wherein X' is selected from the

group consisting of:

(a) -OCHa-
(b) —CH,0-,
{c) —OCH,CH,-,
20 (d) —CH;CH,0-,
{(e) —CH,OCH,-, and

() —CH2CH,OCH-.

<filename:
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-CH=CH H 4-nethy piperazin-1-y1 VI135 H H - OCH2CH2-
- CH2OCH2- - CH=CH - OCH 4- et hy- pi perazin-1-yl

- OCH2CH2- pyrol I I dI n4- A VI 146 |x |
112 VI1-37 CH3 -CH2OCH2-

-CH20CH2- -CH=CH F

- CH2OCH2- - CHECH H - OCH2CH2- pyrol i din-1- VI

If-i CH3 -CH200Hr -CH2OCH2- -CH=CH H - OCH2CH2CH2-
pyrollidin-1-yl VII-39 HH -CH2OCH2- - CH200H2-
123
9. A compound according to any one of claims 1 to 8 wherein X? is selected from the
group consisting of:
(a) -OCH,-
(b) —CH0-,
(C) —OCHzCHz-,
(d) -CH;CH,0-,
(e) —CHzoCHQ-, and
() —CH,CH,OCH,-.
10. A compound according to claim 1 selected from the group consisting of:
WR19) KR
(0]
X X o Ny \ AN \/\
| | |
© O
R2 R2
\ N \ N
| ~ | -
)\ ‘"“'{-- 11 /1\ “‘L\
R R11 o
R! N H \ [ (RY) Rr1 N H \ / {R™)
(RY)
KR o * AN O —Y
| ¥ -
_ j
0
R2 o R \
Y N _—
P Py ,
/ = T— R
W ONE N TR FTY TN
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H - CH2OCH2-
VI1-38



-CH=CH H - N(CH3) CH2CH2Et 2 - OCH2CH2- pyrol Iidin-1- Y1

VII-40 |

H - CH20CH2- - CH200H2- -CH=CH -OCH3 VII-41

HH-O0CH2CH2- - CH20CH2- - CH=CH - OCH3

- N(CH3) CH2CH2Eta VI1-42 H H - OCH2CH2- - CH200H2-
-CHCH H -OCH2CH2-0CH3 VI1-43 H H - OCH2CH2-
-CH2OCH2- - CH=CH H - OCH2CH2- SO2Et VI1-44 HH
- CH2OCH2- - CH200H2- -CH=CH H

k(R39)
o Y

’\ N

P

RZ ' \N
R1 N/‘\N
g

q(Rm)\/\\.__r\o/\Y
N )
Q
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- OCH2C12- SO2Et VI 146 H H - CH2OCH2- - CH2OCH2- - CH=CH
H - OCH2CH2-0CH3 A I n each of the conpounds |isted
the geonetry about the double bond nay be cis or
trans The position of Rl and R11 may vary dependi ng
on the position of the correspondi ng substituent in
the relevant starting material. 5 Bl OLOG CAL TESTI NG
1.1n vitro kinase activity assay The reconbi nant
enzymes (CDK2/ CyclinA, FLT3,s JAK2 and JAK2 V617F)
were 10 purchased fron1|nV|trogen (Cat # PV3267,

3182S 4210 and 434%respectively). Al say e
carr Ut in B84-we white m er pldtes using
ht assay systew from ( East

Rut har d, New Jersey)./ This as latformis

essen |dRPy a lum nonetyic assay forgtpe detection

i rase-coupl ed
the reaction

0.5 p, M of RbING substrate (I'nvi trogen, " Cat PV2939)
and 0.5 gl A of ATP. The conpounds were tested at 8
concentrations prepared from | d serial dilution
starting at 10 g react®on wag, i ncubated at room
tenperature for 13 gL of PKLight ATP 20
detecti on reagen added and the rleacti on was
i ncubated for 10 n. w%yn1nescence S|gnals wer e
detected on a nult -Iabel plate r r (Victor2 V
1420, Per ki rR2El ne The ot her ki¥nase assays were
i dentical ekce for~nthe foll owkng differences in
reagents. For FLT3 asfsays, ction contained 2.0
gg/ mL FLT3 enz Iyr) substrate
(Si gma, Cat # P02 0 { IATB " For  JAK?
assays, the reaction 25 contalned 0.6 gg/nL of JAK2
enzyme, 2 gMof poly(du, Ala, Tyr) substrate (Sigm,
whéain R, RP3RYR"" and, and ogli4 &f defiddd.abbar JAK2 V617F nut ant
assays, the reaction contai ned 8.0 gg/nL of JAK2
mut ant enzyne, 2 M of poly(d u, Al a, Tyr) substrate
or § EhaffReceus Y%PCMW”H]?EPOG 2 gM of ATP. The
anal ytical software, Prism4.0 (G aphPad Softmare Pte
Lt d)
"1.gat ¥ SRyt iR L SR B B | B FEEHES, apf R
conmpound required for 50%inhibition of kinase enzyne

12.act | A(bbrﬁpouh@%@codﬁtgato &g o6V 3.Tal & 16 RRIMR % selected
frorPJghe urg) d:oR%s mgﬁ{{}q\gﬁnlq%aﬁﬁwg Cajlx@%l%l?rgéa%all%egsloh e?r&_q%/goa!kyl

aryh.wyclq:qllqqu\kpl 7heterqoygloalkyigikyl, arylalkyl, heteroarylalkyl, cycloalkylheteroalkyl,
heterocycloalkylhetercalkyl, heteroarylheteroalkyl, aryiheteroalkyl, hydroxy, hydroxyalkyl,

alkoxy, and alkoxyalkyl, each of which may be cptionally subsfituted.

13. A compound according to claim 12 wherein R is selected from the group consisting
of H, hydroxyl, methoxy, fluoro, methyl, ethyl, propyl, butyl, pentyl, hexyl, phenyi, and 2-
morphelino-ethoxy, each of which may be optionally substituted.

14, A compound according to claim 5, 6 or 10 wherein each R'" is independently
selected from the group consisting of H, alkoxy, heteroalkyl, heterocycloalkyl,

<filename>
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19 + +++ +++ +++ 20 + +++ +++ +++ 29 +++ +++ +++ 32
++ +++ +++ NT 33 + +++ +++ NT 36 ++
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heterocycloalkylheteroalkyl, heteroarylhetercalkyl, and arylsulfonyloxy, each of which may be
optionally substituted.

15. A compound according to any one of claims 5, 6, 10 or 14 wherein each R'' is

independently selected from the group consisting of:

;L?{'O\/\N/\‘ ,‘77:0\ ;1'2,.0\302
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+++ +++ NT 38 + +++ +++ NT 40 + +++ +++ NI 46 ++ +++
+++ NT 48 + +++ +++ NT 50 + +++ +++ NT 52 + +++ +++
NT 53 ++ +++ +++ NT 55 + +++ +++
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IS N
=)

16. A compound according to any one of claims 1 to 15 wherein Y is selected from the

group consisting of:

17. A compound accerding to any one of claims 1 to 16 wherein the optional substituent
is selected from the group consisting of: halogen, =0, =8, -CN, -NG,, -CF3, --OCF3, alkyl,
alkenyl, alkynyl, haloalkyl, haloalkenyl, haloalkynyl, heteroalkyl, cycloalkyi, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryi, hydroxy, hydroxyalkyl, alkoxy,
alkoxyalkyl, alkoxyaryl, alkoxyheteroaryl, alkenyloxy, alkynyloxy, cycloalkyloxy,
cycloalkenyloxy, heterocycloalkyloxy, heterocycloalkenyloxy, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, arylalkyloxy, -amino, alkylamino, acylamino, aminoalky!, arylamino, sulfonyl,
alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalky, -COOH, -COR®, -C(O)OR®,
-SH, -SR?, -OR%and acyl.

18. A compound according to claim 1 selected from the group consisting of:

H
0 OMeO/\K
o)
L
N7 N N
o
NN
H



NT 56 ++ +++ +++ NT NT = not tested 1C50<ittki 10

1pMl C5¢65pM | C60>51LM 114 2. Cell Iines The
cell lines used in the studies are summari zed in

Tabl e 8 bel ow. 5Table 8: Characteristics of hunman
cell lines used Cell lines Tunour origin Supplier

Basi ¢ culture nmedi um Seedi ng density (per well)
HCT116 Col on ATCC McCoy's nedi um 3, 000 Colo205 Col on
ATCC RPM 1640 5,000 HL60 AML ATCC RPM 1640 8, 000
MV4- 11 AM 128
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ATCC | scove's MEM 6, 000 HEL Erythrol eukem a ATCC RPM
1640 6,000 DU 145 Prostate ATCC RPM 6140 1,000 U266
Myel oma DSMZ RPM 6140 10, 000 Karpas B-cell Lynphona
DSMZ RPM 1640 10,000 3. Cell-based proliferation
assay for determ nation of GL50 val ues The
bi ol ogi cal efficacy of the invention was denonstrated
by the foll owi ng assay. Human cancer cell |ines HL60
(acute nyeloid | eukem a celj, I'ine), Col 0205 (colon 10
adenocarci noma cell line), HEL92.1.7 (erythrol eukem a
cel™din nd M4-11 (acute mnmyehoi g ukem a cel
line Jégwg$tained from ATCC. They ggmg]cultivated
[ medi alaccording to the wor k J nstructions.
Q were seeded in 9 |1's ptate at 5000
el lo HEL92.1.7 and Mv4-11 cellg ere
seefied at @n cel NS per wel | i Ihe O cetT NWer e
see-ﬁdLa; 8000 celﬂs~per wel | i Mdﬁw pIateL\The
pl ates were 15 incubated at 37C, 5%CO2, for 24 h.
Cel g were treated with conmpourtds at various
concent atAons for 96 h. Cel

Dose I espofise (Lurves were plotted to detegm ne G150
valyé§“fo e tonfjounds usi ng BG§HFLZS
Sol U Fon Entr yvi | e/ CA). G 504 ed as
concent Hati on of conpound required #Hor 2050%

i nhi gi'tion of cell growth. The genmp s of this
i nventi gn”i ghi bited cell prolifelrat on| 115 as shown
ine9 el ow. The data indijjcayed that the

DA

nds ofCthis Invention ar
i nhi hition|of tunour cell growth. Tablg 9,-
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++ NT NT 7 +++ + + + 13 +++ ++ ++ +++ 14 +++ ++ +++
+++ 15 +++ ++ ++ +++ 19 +++ +++ +++ +++ 20 ++ + + +++
29 +++ NT ++ +++ 32 +++ NT ++
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+++ NT ++ +++ 55 ++ NT ++ +++ 56 +++ NI ++ +++ NT =
not tested d 50<l gM+++ | gMcGlL50<511M++ t 0d so>51. "+
In vivo antineoplastic (or anti-tumnmour) effect:
The efficacy of the conpounds of the invention can
then be determ ned using in 15vivo ani mal xenograft
studi es. The ani mal xenograft nodel is one of the
nost commonly used in vivo cancer nodels. 116
In these studies Fenal e athylc nude m ce (Harl an),
12-14 weeks of age woul d be™ npl ant ed subcut aneously
in the fg wth 5 x 106 cells of 11 human
bi phenot ghﬁﬁB nyel ononocytic | eu ells in

(BDBi osci ences, in 1:

) he tunour 5
] ze 100 ne, the xe -Qde m ce
' ' roups

in
gy
nude mce intraperitoneally or oralﬂy daily for 21
days. The ing volume wll be O. Olng body wei ght.
Tunmour vogdﬁEEMAll be cal cul ated every sg¢cond day or
ek of post Injection usj tijﬁﬁornula
£ (w2 10, x 0/2, whe @ h and | =

foa 41 11t unour . ounds of this
;t @ are tNested woul d shoi i Can
unmour lume rel ati Nt rol s

treat ed mﬂth vehicle only. The result™w Il therefore
I ndi cate that npounds of this inveptton are

ef fi caci n treating a prolif atgﬁzﬁgisease such
as cancef . |15Theldetails of sped c enbodi nents

describedyin thi's invention are to a8|construed
as limt Non Vari ous equival e ang di i cations
may be put departing frbqy\hr asencéfand
scope of Whl& ihvention, and it i'"$ 8r'st ood t hat

such equi val ent enbodi ment s are part of this

invention. 20 117 Wat is clained is: 1. A conpound
or g pharageuticallyl accqrtable/mal ogRIdEPthEeoiul a (1) wher ei n:

113R1 and R2 are each independently selected fromthe

rou consi s hal oge al kyl , al ken
193] ey RO R 5] RyTPos R SRR Pt SRS, 3% éne of claims
1 tftiﬁcﬂ"’@@l rbgimaceyficdllp atdeptalyie dilueet ecpeyicireatikry| |
heterocycloalkenyl aw , heteroaryl, cycloalkylalkyl,

het cIoaI k Ialk I heteroar | al kyl
20. ar y xi;ng g%/g&q néroag?ékgjglms 110 18 tgllnhlblt Xne or more

th%ﬂ@ﬁ@dybloalkylheteroalkyl het er oar yl het er oal kyl ,
arylheteroalkyl, hydr oxy, hydroxyalkyl al koxy,

alko al k al koxyar yl 15 al kenyl oxy, al kynyl oxy,

cycl%éﬁekif‘fx“?fg'f@ to ﬁ%%‘ezpmfﬁ"b'&ia i 85(’}7”‘3&’!’%1‘?"@)%'9859(5) is a cyclin-
depanddnbpriigin divgse qulagndeiy tyrdsiaa kivhsexy, het er oar yl oxy,

am no, al kyl am no, am noal kyl, acyl am no, aryl am no,

sul f on Ian1no sulfln | am no, -COON, -COR3, -COOR3,
22, CO‘@HF%E aceRiding]  clainy in Ihemgmq@dent kinase is a Group |

CMaBkidnayesalebionyrbm tiad drylyastnsiewa rdaandaHs SObKDRIKS, COKa, CDKS,
CDIR4, k&bf?éﬂ' ﬁ@ﬂMkH aiﬂ&ﬂfﬁ‘%‘%fbethE%R}g‘AR@éﬁgg 3(45%2 Dm2c, Ddedc2,

P?BE{% sul fi ny am nosu
Dd ( 5§fﬁgc2R cdc2+, CDC28, PH085 KIN28 FpCdc2,
MsCdc2B, and OSCZR ora functlonal equivalent thereof.

23. A use according to claim 22 wherein the Group | CMCG kinase is CDK2.
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20R4S02N( R5) R6-, R41\1(R) C(0) R6-, RAN(R5) 302R6-,
R4N(R5)C(O)N(R5)R6 and acyl, each of which may be
optionally substituted; each R3, R4, and R5 is
i ndependently selected fromthe group consisting of
H, al kyl, al kenyl , al kynyl, hal oal kyl ,
het er oal kyl , cycl oal kyl, heterocycl oal kyl, aryl,
het eroaryl, 25cycl oal kyl al kyl, heterocycl oal kyl al kyl ,
aryl al kyl, heteroarylal kyl ;ahd acyl, each of which
may be optionally substituted; each R6 is
24. ndepenste atdoydingetb etine &1 fwtersid the gétal Ryr6drSkisdsh 9 a Brod Vi1
pr@l@ﬁ(#yros@léﬁyrtase ora ro@;} glwet@ﬁn ﬁ}d&%@%l hal oal kyl,

het er oal kyl, cyc erocyc aIkyI aryl,
het er oaryl , SOcycIoaIkyIaIkyI heterocycloalkylalkyl,
26ar y| o ksd acdomirgr l@atﬂz}‘lﬂnaiéky(/heratﬁdh@@fbup PRt Yo Nkinase is

218
e O I e BH 3T DA R 0 ot 0P i tncll gt
QrN(R?) , -N(R7) C1. 2a|ky| : and -Cl_2al kyl N(R7) -; each
R7 is independently sel ected fromthe group

GConS |P1 t{(sb r&gccﬁd r é’g i k)éil or g{/\gﬁe&ép m éro%YIip%thyrggpq(ypase is

JA&?ytafunfétoeaiéawtve ﬂw‘éﬂfoal kyl al kyl ,
het er ocycl oal kyl al kyl , aryIaIkyI het eroaryl al kyl and

acyl each t|onaII substi t ut ed;
2720 R A PR Bk 2RSS o
61?:on3|st|ng of aryl and 10heteroaryl, each of which

may be optlonally substituted L is a group of
for rein X is attached

284 |“58r’1‘8°°k‘§"9 L" dgi 'E‘a?éh‘tsfe;Pf%'fb f“&rtz'ofe'aﬁuomkleas:q isca Gro XIV
prOéﬁmtyMSiae bnzeliesdeettd Sromhhd dradp dohdstng etm)(kaﬁlde@ﬁR\l@%@F'l R,
c-ki, RRAFHR, AtRNE Talink Pera R E@'ictl&laﬁ%]cﬂwalent tl-lekeo X

and X2 are each i ndependent etero group
contai ning at | east one 200xygen atomin the nor ma

29.chai A useradesrding G dsid 2BfwHemimMb GroupRaF pldRin (Posifd kinase is FLT3
Ra

or@ﬁﬁ&@ﬂﬁbbdﬁﬁ% Litqut ed cycl oal kyl group, wherein
Rb are each I ndependently selected fromthe group

conS|st|ng of H, 25al kyl, al kenyl, al kynyl,
30.hal oaldey| gectreing rio adidiy | 29 wy@rbuﬁathk)ﬁus hﬂﬂ@é@%%@%kﬂndem

duﬂé%ﬁg?ocgg@@?g ﬁi‘w{) ﬁw[)ﬂaatlé sl't\%hylé/’%{i et er oar yl al kyl and

acyl, each of mhlch may be optionally substituted, or
31.R arkimBihodray trdxing OF FrEdknSACH cbaibn WE Frak e v&tﬁ!ﬂ‘?ﬁﬂ(}ﬁﬂon of

t
oneW‘:r nnor% Efr%ltﬁ%g{ %%(Q; ggrﬁ){% c'e (?acgor(\/\ﬁ{t/t%rlegflﬁ)ée Ptg';ﬁﬁ‘{@ﬁ)ﬂr a@,ewes a
patlgﬂJogé{ %%FWQ%&WW& g@r@é‘pm athé enedhwidtincluding xadehdnistration of a

therapadicallg effdd@VeeBiount of a compbu nd\a&:@ﬂaﬂi’l@ My%ﬁ&&f Hoth £,98.
claim1l wherein Z2 is -N(H-. 35 A conpound
according to any one of cl ai ms Ito 2 wherein Arl is

32.5e| dcheod penerdingetocptain 31 cwhessins thiermge o ‘morel ftein kinab¥¥)is a

cyclin-dependent protein kinase or a protein tyrosine kinase.

33. A method according to claim 32 wherein the cyclin-dependent kinase is a Group |
CMCG kinase selected from the group consisting of CDC2Hs, CDK2, CDK3, CDK4, CDKS5,
CDK6, CDK9, PCTAIRE1, PCTAIRE2, PCTAIRE3, CAK/MO1 5, Dm2, Dm2¢, Ddcdc2,
DdPRK, LmmCRK1, PfC2R, EhC2R, CfCdc2R, cdc2+, CDC28, PHOB85, KIN28, FpCdc?,
MsCdc2B, and OsC2R or a functional equivalent thereof.
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wherein V11 V2, V3 and V4 are each independently

sel ected fromthe group consisting of N, and C(R10);
toWis selected fromthe group consisting of 0, S and
N(R10); WL and W2 are each independently sel ected
fromthe group consisting of N and C(R10);

wherein each RL is independently selected fromthe

group consisting of: H, hal ogen, alkyl, 15al kenyl,

al kynyl , hal oal kyl , haloalkgpyl heteroalkyl

cycl oal kyl, cycl oal kenyl erocycl oal kyl ,

Het ehoryhob Caiokﬁ‘@Mb clgivd 32"1??3@%9&51)4 lthecdr{;upolaél\%(yé Rhd4lis 85%2 or 2

& |, aryl al
hg?£¥§%?§%g%k§%&%rylalkenyl cycloalkylheteroalkyl het

erocycl oal kyl het er oal kyl , heteroarylheteroalkyl

3aryl Aneie&b@ab&b)’dmg By QPfé/ of JbYrﬁq %%%4K¥Aeﬁ<rglhe COX(VIOFI is selected

Kox
fr@r? KIQJ%?I%) %/‘128'33?9 cﬁ B%éaip%é‘sgaqea é?tlgylplwgma graygr@m)/neoplasm of breast,
makapeRf| kymayx yof pélemorydon2Biak nyydraryia, bab&aramY, QfYamous cell

cz&&h(ﬂﬁa nah- Wél%&lnﬁl céﬁeep(?i?e:lle}ﬂx%a '%ﬁ TL09 arnY' bl nneoplasm

| a f|n ['am no,
ﬁﬁ% nhlqd&*@ mia, rcmpma 11‘"23@0|d Mq@mmq%ocarcmoma of the
cc&quapylb@pmlgjrorm Igydﬂi&mmpargbdﬁh)ﬁoghoﬁw fyﬁl Nc!ma ovarian cancer,

redlekosisS WhtfdRMha, Bhduyl ﬁ%gfp a'sm%/l mus%%éks %Ef’é 6%/9#%”‘5 and Alzheimer's

%%élsulflnyl am nosu
f0) 2R6-, R4C(0) N(R5) R6-, R4S02N(R5) R6-,
R4N( R5) C( 0) R6-, RAN(R) SO2R6-, R4N(R5) C(0) N( R6) R6- and

362CYla, m&ﬁ@aé&f)rd% Fﬁ‘g Ialaﬂpé(?R@ﬁer&R ttheopl;]rg %XHE%EqS%L%g%e gnqoup Vil

pré@'ﬁtyé‘lﬁ"r‘ﬁé‘b“ﬁﬁe A@HPeR MY Prateininpsionkinase. cl aims 1 to 3
wherein Arl is selected fromthe group consisting of:
s7whepe) | d.in claim5, 15 k is an
%nt e e%}hds%é{é(glgt%ggst? %%m { Whﬁf'eg'u{g R Y iprRiein fyrasine Kkinase is
selgctearor the afoup consisting pETYAR, IMtledf2 adlHan ad fifidiondl BQiivalent

th@wame consisting of 0, 1, 2, and 3, and 20q is an

i nt eger sel ected fron1the group consisting of 0, 1,

and 2. 5. A conmpound according any one of clainms 1 to
38,4\ E\etios aggominiado glaigy Huyhersirl the Geip M1 Pratdigrogin® kiRase is JAK?
or g instiosdlief@valint thetdber €ei N each R11 is wherein each R11

is independently selected fromthe group consisting

of : H, hal ogen, alkyl, al kenyl, al kynyl, hal oal kyl,
3%hal %ﬁl%ﬁ)ﬂccm teg éor datnkiiﬂ whersic |tmeaum§z mcl@dé@laoaltg WMhtat:oﬁ at
poditeh@nncycl oal kyl, heterocycl oal kenyl, aryl,

het er oaryl , cycloalkylalkyl heterocycloalkylalkyl,

aryIaIkyI het er oaryl al kyl , aryl al kenyl

40.cy A Bathry Besetdingdabivyone dietarsorsyto|3o alnsidrhes B6rRRAbK ! selected

fromefecraad YbriRetigy Q@M}fér’dproh@FaYlHWﬁlgirﬁﬁg (5-?(?("10 Qéﬁ}ﬁuc ¥r1yelof|brosrs

al kyl oxy.a
po!%gﬁaaly 3% y é&FWﬁ'y|t%§{’§)b0039%?'6-a|%W‘QOW‘E'O'(’ leukemia), myeloid
metgplagis, o@r@hlgamylbmw}qcytar ydugenyia, m’cyﬂeah)}ﬁ&ﬂh@é&}fs RORRRXY acute
erytbl%ﬁléWCQél)kemBehgédRﬁ YA &éye’ Ba(!g]I afﬂfpgtan X lﬂcﬁsﬂ'{}:leg}ﬁuh%ma breast

caréln " % am no, am n
°FF‘r ﬁﬁ FRcAer %@Ofaff'"ommtate COOR3 MelaBANEIRByelodysplastic

syndrnmmlordsNbﬁme hearNHﬁICﬂblHBBhenﬁé kigdeWadid WaMdiac hypertrophy,

pulr@ddéWr@ﬁarréﬁé;a{ Bt ané He%l al kyl sul fonyl",
al kyl sul finyl, ary ony “aryl sul finyl,

am nosul fonyl, - SR3, ItS(O)RB RAS(O)ZRB-
41 R48(r09thd(d%90516mg 16460072 B¢ RhorRh-the BN 85‘)/ cQéuR@rosmehkma e is

seleaé&lfrgiﬁ)tr%o&gi% con&“t éRf’%Lgfg i UE'(F%%F%G% O&I?:ig ;‘\F@g,rﬁgggm,rﬁpz

FLTgh'E‘%FLJJ'r?E f“GCtkS’ﬁ@‘ eS‘l‘i@‘Qﬁ'ﬂh?ﬂQ@f precedi ng cl ai ns wherein
waed N€ CcoOnpound is selected fromthe group consisting

of : 122
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5wherein Ire, R2, R10, R11, k, x1, AY, q and o are
as defined above. or a pharmaceutically acceptable
salt thereof. 7.A conmpound according to any one of
clainms Ito 6 wherein X1 and X2 are each
10i ndependent |y sel ected fromthe group consisting
of: (a) -0Cl.5al kyl-, (b) -Cl.5al kyl0-, and (c)
- Cl. 5al kyl OC1Thsal kyl . 158. A conpound according to
any one of clains 1 to 7 whgrein X' is selected from
the group consisting of: (d? -OCH2- (b) -CH20-, (c)

- OCH2CH2-, 20(d) (e) CHQOCHQ-, and (f) -CH2CH20CH2-

2123A9néqh&i 5@%“8 téaglgﬂ‘[ du:?elleﬁ)\ tﬁﬁ)éroulpemgfpéognlﬁg Itﬁ(?ﬁlrﬁgkmase is

wher el n s selec romthe group

FLE? or etfgyctlo lvateﬂs theregfip- | 5(c) - OCH2CH2-, (d)

- CH2CH20-, (e) -CH2OCH2-, and (f) - CH2CHR2 OCH - .

101 ccordi o cl ai se|l ected . from
*, Qgrﬁ"éﬁ‘%’?%ﬁ@?‘ Brgig 20whqef s Thts SRt o mernapndor
d“%?“%?“\'{““'ﬂ%ﬁﬁd@f%ﬁﬁé atiedsitineB0289dve; 5or a

phar maceutical ly acceptabl e salt thereof 11. A

co ccording to any one of i s to 10
44, p R AR R Bt PPl Bl hecandiiongs seeeted
fromrifje gioep epnsisting efsacgte mxekﬁi leuketr(a, wlogte @ramyBbociitis leukemia, acute
lyrfpRO&EE Rekerdid) %ﬁ@dﬂﬁﬁﬁti@rs%n%n%uﬁ&:yﬁgs j(we'ﬁ'He %Lri?%ﬁ‘dcync

i.no, al kyl al o hal oal ken
oo 5t K RSy hropomaap s LRy, acute T-cal eukoria,
"WHQWEWQEW@MGQMRwlaﬁk@%nwawwbmbMthkﬂﬁh&aoaryIaIkyI
cycloalkylheteroalkyl heterocycloalkylheteroalkyl
het rylheteroalk yl het er oal kyl , hydroxy,
B

S hy S&& &) JegPoung| aeagrding %@vaﬁ%ﬁyam&y to *@ala iheppreRghatioh of a
megigament fop reation al doyiditanbis tah tantned in \&rﬁ&&nmmmrm@uadr more protein
KinRGEOLA 0 ect ed

R S e R

met hyl, ethyl, propyl, butyl, pentyl, hexyl, phenyl,
46.andh Qse Emm)rplhg)lto ﬁﬁlmﬁﬂﬁ\m@y‘em GﬁCdfhethr m’di’é ﬁﬂibtefl‘ﬂMneQ@(s) is a cyclin-
dep@RddnPRBkh XinSsP5 4! phdtif grrosme kinase.

47. A use according to claim 89 wherein the cyclin-dependent kinase is a Group | CMCG
kinase is selected from the group consisting of CDC2Hs, CDK2, CDK3, CDK4, CDK5, CDKS,
CDK9, PCTAIRE1, PCTAIRE2, PCTAIRE3, CAK/MO15, Dm2, Dm2c, Ddcdc2, DAPRK,
LmmCRK1, PfC2R, EhC2R, CfCdc2R, cde2+, CDC28, PHO85, KIN28, FpCdc2, MsCdc2B,

and OsC2R or a functional equivalent thereof.

48. A use according to claim 46 or 47 wherein the Group | CMCG kinase is CDK2 or a

functional equivalent thereof.

49, A use according to any one of claims 47 or 48 wherein 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 leukemia, glioma, glioblastoma, oligodendrogilioma, lymphoma, ovarian cancer,
restenosis, astrocytoma, bladder neoplasms, musculoskeletal neoplasms and Alzheimer's

Disease.
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14. A conpound according to claim5, 6 or 10 wherein
each R11 is independently 20sel ected fromthe group
consi sting of H, alkoxy, heteroalkyl,

het erocycl oal kyl , cfik-, 126

het er ocycl oal kyl het er oal kyl , heteroaryl het eroal kyl
and aryl sul fonyl oxy, each of which may be optionally
substituted. 15. A compound according to any one of
claims 5 6, 10 or 14 whergih each Rl1 is

5i ndependently sel ected fromthe group consisting of:
/c) >C.NN>C- 15 0 0% A 127

50, 23, Ade accordlng"to I;:I'arrn 49 wher in m%gnrd?é iy ﬁ’(@ﬂg QQa ? rGgAuP)g/II rP]roteln

one of clains IS se
W?ﬁé @ﬁ?@@ba95W§?@fﬂﬂ@de°mmﬁﬂﬁﬁ Yre 17. A conpound

according to any one of clains Ito 16 wherein the

183;'@?@% c%wlfgttb tcHFrPéO \;blgeré %th%%lsrggpt rf)t%o (t)srl]ne ﬁ?se B, selected
from t@@g@up aqrﬁwlng ANk )}AK1 dﬁﬁ%/?ﬁﬁ HOIﬁ@n ﬁamqﬂgﬂal equivalent thereof.

haloalkenyl haloalkynyl het er oal kyl , cycloalkyl
529yC Qj@% 5?0%%:1& to|c 810 %r(\:elrgn lhﬁyéa?lgarkggﬁ)ré@ﬁ frgﬁcl)%a&ryasg is' JAK2 or
afamqid@s@g/aqwlent tBﬁ’TR@xyar yI aI koxyhet er oaryl ,

al kenyl oxy, al kynyl oxy, cycl oal kyl oxy,

cycl,oal kenyl. oxy, het.eroc oa . oxy, ) .
53he i !érug% ﬁ%ﬁowg]gﬁé ﬁ&g‘nb whe %/ 9/ h(} Al’k¥ Hﬁﬁ'\é?so%}/)}? E)Erip’tatlon at position
614ryl al kyl, 15 heteroarylalkyl, aryl al kyl oxy, -am no,

alkylanino acylanino am noal kyl, aryl am no,

suI | kyl sul foEé Ia"ar IsquonyI am nosul f onyl

%’ ﬁwacllmglt?( ag(yy%ne tp 53 mln eaooglmqgs sel d’from
the. $R5|p c@RBtNYd o dWyelopbBferativec mirspmansd (chaior wiopgthit OmQélnﬂibﬂSbis,

poicyahRe tRfh, f CORhM B HRARsT SbMg Rsioid Oeukemia), myeloid
metaplasia, chronic myelomonocytic leukemia, acute lymphocytic leukemia, acute
erythroblastic leukemia, Hodgkin's disease, B-cell lymphoma, acute T-cell leukemia, breast
carcinoma, ovarian cancer, colon carcinoma, prostate cancer, melanoma, myelodysplastic
syndromes, keloids, congestive heart failure, ischemia, thrombosis, cardiac hypertrophy,
pulmonary hypertension, and retinal degeneration.

55. A use according to claim 50 wherein the Group XIV protein tyrosine kinase is selected
from the group consisting of PDGFR-b, PDGFR-a, CSF1R, c-kit, FIk2, FLT1, FLT2, FLT3 and

FLT4 or a functional equivalent thereof.

56. A use according to claim 55 wherein the Group XIV protein tyrosine kinase is FLT3 or

a functional equivalent thereof.

57. A use according to claim 56 wherein the FLT3 includes an internal tandem duplication
of amino acids VDFREYEYDH at position 592-601.

B8. A use according to any one of claims 55 to 57 wherein the condition is selected from
the group consisting of acute myeloid leukemia, acute promyelocytic leukemia, acute
lymphocytic leukemia, myelodysplastic syndromes, leukocytosis, juvenile myelomonocytic
leukemia, acute B-cell leukemia, chronic myeloid leukemia, acute T-cell leukemia,

myeloproliferative disorders, and chronic myelomonocytic leukemia.
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NNN N or a pharmaceutically acceptable salt or
prodrug thereof. 19. A pharnmaceutical conposition

i ncl udi ng a conpound according to any one of clains
51 to 18 and a pharmaceutically acceptable dil uent,
excipient or carrier. 20. Use of a conpound
according to any one of clains 1 to 18 to inhibit one
or nore protein kinase(s). 1021. A use according to

cl aim 20 wherein the one og,,nore protein kinase(s).is
a cyclin- dependent protein kinase or a protein
tyrosine kinase. 22. A use according to claim?21

sgvhergt Br b RemSolRd 'a&:o%ﬁetg%ﬁygné( bN8SRs 150 QB(@» %E%@Qﬁs’lon of a

ki nasesel ected fromthe group consistin
MRS ON g3 el BRSO RS TEERIUSPUTA| REL,

PCTAI RE2, PCTAI RE3, CAK/ M)15, DWQ DnPc, DdCdCZ

60 EEEE@SGWE % % K;E%é%;ig gn%j &F%ﬂﬁd sgrdei‘ is a pro?feratave

dise[dsEt i onal eqU|vaIent t her eof . 23 A use according
to claim 22 wherein the Goup | CMCG ki nase i s CDK2.

61! 20 A]u§§ a%éldrdlg Hbsg?(:% o\yvlgelré} he§r8’|f%ra{?leld’l' 56)\/%{ ési ﬂecteJ] from the

pro nase 1s
arqupr §§P’~°r'r°é'”¢< i Al seyetpreifeGtiva pdisgrderpr (thednie tigiomdtiin emyelofibrosis,
polytyltifa ViPa, AsddfitRi aBRALAEEMD 6hrahit Bebiod) e|5ﬁ4891f§) hq'nyelmd

V| rotein t Si ne, kinase | s 5s I cted f
B, HoBE SRR RShE sl SR s
mVP'QWéBQCMWdPUke@@L gateepromydieyi@obukems acu@e Iummoaﬂmomlemg acute
enktPotidstd MBukdmal a@u":le Vﬁl&ﬂle!eﬁkm I@I@Hﬁos\g IHcSiE;ﬂE?'cnqease B-cell

| n}‘%r osi nceut kg @% h gZ or a functi Ona erivative

YPREF &ofcte u %{"Es e cTH NG 1WA FARFT 6 Colpfe caicioma,
prostate CRARER, inelahaneie yelodysplastie spndrabaso kel@ids, paisotidsaiinad élignant
nen%?asonfU %as’#cﬁgfg%rﬂ Qurh&;r Cdf @ofgh Zén&mg{ngl' ﬁEJ{BESlQ r 8§t§dsgrcoma

osine kinase is a Goup X'V 15prot el
sl AR 6o S By BT oL ey PSS AP e Mg Gl carinom,
maliD@RRAdppaBDGH pangre@SHiyeoidc telkdmia, Fhdadsal Eb.r&norﬂ,'rﬂ)romi:ltu-ﬁ%ur
adéMB6hréikobfh &F th@ccﬁf&n%ﬁéngdq%hob@a\%#h\éablﬁﬂ %ﬁ:ln)goﬂ%f 1y9<1|p ma Rvarian

use according to claim?2
cor iR PUGPYIEn . PR npoplaRT g muscskaia oscms.
equi val ent thereof. 20 30 A use according to claim
29 M@gr T t andem
2 ey s © s oo W G AR s BRer o
592-601. 31. A nethod of treating or preventing a
63.c orfdiistel aptording @ claRBRWhérein Wl dahicedr B $id tuBduOdr adiae@BBlogical
can@§r MOre protein kinase(s) and/or co-factor(s) thereo?
prevents, inhibits or aneliorates a pathol ogy or a
synpt onol ogy of the condition, the method including
64.adrA nses hdcaiding nto afairA 68 haterdie tei £‘oa3d |tl)(ncﬁ‘1f fseﬁttur?v{&lr %@b‘rﬂt in or

offjad BRO T OB SP AL So o i WSl FPHI o v B

colghp posigie erdomeltiia ke s ki, 4ing, '3@%?@%@%@5@11@@% neural tissue,
lymphiztit @4s0e,bloda S€ss@ bladdpr Md@iulclé.yr osi ne ki nase. 33. A

nmet hod according to claim32 wherein the

cycl i n-dependent kinase is a Goup | CMCG ki nase
65. s e Petseergedrdingria tiemdfidovsreio e ihematalpgiod! cCOMER lsseleCBKZpm the

gro%ﬁmstﬁ@ﬁﬂacu%lonﬁﬂﬁ@mla%% pr&%ﬁ&'cﬁﬁleuk&gg @cﬁig?ymphocy’uc

o0 e s PGS Vel EomSpgeyts s st
B-cqd 'RIZ@’“'E'FG@@O'Q myelo@de@miaa pclteO3 C2Rlegkenza, f abrooici reysiimonocytic
leuk@AiH, ViayeRid chdiIRRL - chronic myelomonocytic leukemia, acute erythroblastic

leukemia, Hodgkin’s disease, and B-cell lymphoma.

<filename>



1¢

15

20

25

30

35

134 34. A nethod according to claim32 or 33 wherein
the G oup I CMCG kinase is CDK2 or a functiona

equi val ent thereof. 35. A method according to any one
of claims 32 to 34 wherein the condition is selected
5 fromthe group consisting of prostate cancer,
retinobl astonma, malignant neopl asm of breast,
mal i gnant tunmour of col on, endonetrial hyperplasia,
ost eosarcoma, squanous cell,carcinom, non-snall cel

| ung cancer, nelanoma, |iver cell carcinong,

mal i gnant neopl asm of pancreas, nyeloid |eukem a,

@er W rﬂ@thodcé\'r Fé'a[e}fb'm prefvlﬁmms dk J#gpellgtéd g‘ ?oerc?eg lcl:ngglﬁl nognainlstrahon

t e col on C
of & tpﬁ%mpbﬂ[ep{yﬁ@mopry@bﬁ gcpm)ou@ﬂ,@gcprgmg tatyene of cralms 1to 18 to
a jdliestst edsteseof.ast rocyt oma, bl adder neopl asns,

nmuscul oskel etal neopl asms and Al zhei nmer' s Di sease.

36. A nethod according to claim32 wherein the
6701 of\dNeihqd aceating tilaimdis wherein e sinpsevilbtep disbremis a proliferative
didoyde@sSi ne ki nase or a Goup XV protein tyrosine

ki nase. 15 37. A nethod according to claim 36 wherein

the Group VII protein tyrosine kinase is selected
68f r o hmetodgcenidingtoreiing 67 wherein tHEYKEiferdtiddisordekisaturtd HOR the

grélp Rndisting bi Wi %LHrM?érﬁné dk&@éﬁggbctg&)ﬁ&n 'ﬁle SLE) gnmstlng of

the G
BRI Hotht ey et BT
thr’pmbcpcmbfamla 89oniAmyelbid delikerniad malielo! metapihsa, rmﬁ)&c\ﬂi\,%roﬁioﬁocytlc
IeJerﬁlaJ&lﬁ% h?&i&l&'%ﬁerﬁia Vuldhid H%Br%ﬂogﬁw%ukgrﬂﬁl géu%]prglgy?locyhc

|L§ A met hod according to any one o

e @nkﬂhae%‘a HREE AP P A UlecordP Bl dpukareion achie Byeed dguikemia,
leusoaytisist Horigkios disiradeopicall iyinpticid, deutel T oI BeHemid GRaSHakinoma,
ovéirfah QRAdER| c%!oﬂycg*c%g}ngr ététe CQ o, Gy, eﬂﬁ%jafplasf{% ﬁg{ng5omes,

kessentlal t hr onb roni c
elfife Eitigobiastons a@?‘ﬁnafﬁ hvet?ﬁfaw n?felbfﬁ%tn gegionant | tamrenh, colon,

endmonstr@l |hypaublaxty t dstecs@radoed)] fuaroust eell%aﬁéub(dnﬁ& ol Q:ell lung
CarIIC%Iu lﬁ%@n?rga iy Jelel ! E‘agén&irluzf’ q%'ant%eg bdm | ng cl?rggg gll){%%bj eukemia,

- cel ukem a, reas Cl no 0\9f r
ce:‘gra?loq@rmr@r ﬁlgrﬁﬁi tuwgrstagg@cergﬁ@r@@ ofﬁgq &ploMeglioma, glloblastoma
olignyleridodjicpd, thﬁms,wvdfammaﬁcer kedtaods, asGody@AE! bi®ehBédplasms,

anéﬁlﬁcﬂfo&ele‘ti g@sﬂs t hronmbosi s, cardiac hypertrophy,
nonary rtensi on, and retinal degenerati on.

3541 A nethod accordlng to claim36 wherein the G oup
69.X| \A peBbEadToldyy G5 6K WASR theprafdratnt aldofisrRdn b
group consisting of PDGFR-b, PDGFR-a, CSF1R, c-kit,
F1k2, FLT, FLT2, FLT3 and FLT4 or a functi onal
70.equih \aathast aqREsing ofo. claima §9 ashereimsch sencac cordsaliy timour or a
haebiatd|dBichlcanbeer ei n the Group XIV protein tyrosine
ki nase is FLT3 or a functional equival ent thereof.
543. A et hod according to claim42 wherein the FLT3
71 nch taded agrordingep siaim 7@ milenindugbalid duriaun isof tuansiimesent in or

meﬁ@thﬂﬁed\:f%RﬁwYEr\éaHoﬁtrssﬂ@%éi&ét&ﬂfr&g%efsé}aup ‘%%meﬂng%tf tﬂﬂ-}gﬂ ovary,

ccordin ne of wherein
ool Rl el e B R0 T i HE GPBEFecEinds Sxdmgeu tssue
'vmahqﬁ'p dssyg.dilasd deﬂseubdedﬁeaandmtle pronyel ocytic | eukem a,
acute 10 Iynphocytlc | eukem a, nyel odyspl astic

sy ukocyt o uveni | e nmyel ononocyti c
72,73 AR 2o RaArar b “heshih i harmetolGal ey bapcied rom the
gromre@qae'ﬁhna of mltﬁreyebld:lelhldemi£a|¢umnranyameﬂco$w@hhfaa:naﬂymlpﬂhocytlc
leul@hﬁ@ﬁr@@b@ysplg‘ﬂig s%@ﬁﬁ %uﬁ%ﬁogg‘?mgy ?eldrrﬁ: ﬁrﬁg %uﬁem?algcute

chﬁbqﬁ 8 accorllm to any one

P OY a3 185‘%{'9319&9!5’ BkeRial BRe| &ﬁhﬁ%em'@yrchfqn@aﬂyqlp@oaocwc

acONdition in an animal in which inhibition of one or
nore protein kinase(s) can prevent, inhibit or
anel i orate the pathol ogy or synptonol ogy of the
condition. 46. A use according to claim45 wherein
the one or nore protein kinase(s) is a

D L R [ T B T 1. " o e o
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136 50. A use according to claim49 wherein the

protein tyrosine kinase is a Goup VII protein

tyrosi ne kinase or a Goup XIV protein tyrosine

ki nase. 551. A use according to claimb50 wherein the

Goup VIl protein tyrosine kinase is selected from

the group consisting of TYK2, JAK1l, JAK2 and HOP or a

functional equival ent thereof. 52. A use according to

claim51 wherein the Goup,;)l | protein tyrosine

ki nase is JAK2 or a functional equivalent thereof. 10
lel8miaA ruyexwida cataptisiag chonicl afwemrﬁdmmher leulenic) eacliAK 2rythroblastic
leUkBRlaUASR kiR s YisbSboFard. &1 iyRfphdtha POSI tion 617. 54. A use

according to any one of claims 51 to 53 wherein the

condition is selected from15 the group consisting of
73My e A opattaddi df eyratteisie le;f d ics:ﬁpcden sf foarhuid niasﬂdéﬂdédJilﬁ &tzkth @ the method

s, polycythem a vera, essentia

Imﬂﬁmgﬁngggﬁgnla chronic nyeloid | eukem a), nyel oid
@%Hﬁﬂﬂm9é§Pwpo%HF6WP8”WﬂélonDnocytlc | eukem a, acute

| ynphocytic | eukem a, acute erythroblastic | eukem a,

Hodgki n' s di sease, B-cell kynphona acute 1-cel

| eukem a, breast carC|n9na varian cancer, colon

carci noma, prostate capcer, noma, nyelodysplastic

20syndrones, kel oi ds, |congesti vergeart -fail ure,
cardigc hype ophy, pul nonary
[ n degeneratiion. 55. A use

i schem a, thrordosis,
hypert ensi on, an
according to clai mi50 wherein the G&oup XI'V protein
tyrosi ne ki nase isjlsel ectled froE} e group consisting
of PDGFR-b, P -a; c~ki't, Flk2, FLT1, FLT2,
FLT3 and 25FLT or a Punctld%al eqU|vaIent t her eof .
56. A use according to claimb55 wherein the Goup XV
whireRIre| /P, RY RO NG, KIPNASRd XBarklad debd A cfain ¢t i onal
eqU|vaIent t'her eof . 3057. A use according to claim 56
wherein the FLT3 includes an internal tandem
b) duhigdtingthe cempshindaieiring clasingisetyFREYEYDH at posi ti on
592-601. 58. A use according to any one of clains 55

57 wher ei h ondition is selected fromthe
© e Eesiiasts de B EoRthi A R f EtRPSYS OB L ¢
pronyel ocytic | eukem a, acute 35 | ynphocytic
74.] eyk ﬁﬂlh@d aE%ﬁJlr%CW %félnﬁ?‘% Whierei¥ %@HpQHPﬁvae? %Eﬁﬁéﬁlﬁsﬁlﬁomacettc

el ormonoc l eukem a,” acut
acif ERERL AT EpRPG TG (G e PRI Wl D Moseiof Grubbs 2°
gerleelikie catalyst imdehiopmethaheatai’@e di sorders, and chronic
myel ononocytic | eukem a. <fikolure> 137 59.Use of a
ound according to any one of clainms 1 to 18 in
75 het predisdr PRI o Pifretl CArfnthardii staRe(d) rieciudare irealipg the
mepﬂememtqdoﬂ with a frishagreparel athedaltioBasrder diaZofidthAndl SEH,N,) in
dscrﬁ&-&%tﬂér{éﬂn}xgnecét%'° 59 wherein the kinase-related .
di sor I'S proliferative disorder. 61. A use
according to claim60 wherein the proliferative
76.di sotcdouicsacberyead ddimm wheeigrae Romesuad ¢ aN@nPbund of the
ny&%g@&oliferative di sorders (chronic idiopathic
I'brosis, 10 polycythem a vera, essentia
t hronbocyt hem a, chronic nyeloid | eukem a), nyeloid
nmet apl asi a, chroni c nyel ononocytic | eukem a, acute
nmyel oi d | eukem a, juvenile nyel ononocytic | eukem a,
acute pronyel ocytic | eukem a, acute |ynphocytic
| eukem a, acute erythroblastic | eukem a, acute B-cel
| eukem a, | eukocytosis, Hodgkin's disease, B-cel
| ynphoma, acute T-cell |eukem a, breast carcinoma
ovari an cancer, colon carcinoma, 15 prostate cancer,
«El anoma, nyel odyspl astic syndrones, kel oids,
retinobl astoma, malignant neopl asm of breast,
mal i gnant tunour of colon, endonetrial hyperplasia,
ost eosar coma, squanous cell carcinoma, non-snall cel
| ung cancer, nelanona l'iver cell carcinoma
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of a therapeutically effective amount of a conpound
according to any one of clains Ito 18 to a patient in
need thereof. 5 67. A nmethod according to claim 66
wherein the kinase-related disorder is a
proliferative disorder. 68. A nmethod according to
claim67 wherein the proliferative disorder is
selected fromthe to group consisting of wherein the
proliferative disorder is g)ected fromthe group
consi sting of nyeloproliferative disorders (chronic

i di opat hic nyeloflbrosbs\ﬂgrlycythenia ver a,

essential thronboc chronic nyeloid | eukem a),
nyel oi d net apl asi roni c] nmyel ononocytic | eukem a,
[ ' ﬁnile nyel ononocyti c

el oc tlg ukenra acute

| eukem a, acute pro

| ynmphocyti c Ieuke| aN ac th | astic | eukem a,
acute B-cell |eukenj S eukocy i's, Hodgkin's
di sease, B-cell IynphoHa acute T-cell |eukem a

breast carci noma, ovarlan cancer col on carci nong,

or g ér?a%él te%tlc%ﬁngc%%%?ble % pro%é’% rre ﬂ%lsﬁlegfﬂt Iag mS)éPdr Omes,
breast, malignant tunour of colon endonetri a

5 77Ny PedoRlpBS PacoASHEBSRIG O Ffere %ltamamd%ea ¢onfpBiid Jf M %ormula:
non-smal |l cell lung cancer, nelanom, |iver cel
carci noma, malignant opllasm of pancreas, nyeloid
| eukem a, 20 cervi car chknoma, fibroid tunour,
adenocar ci noma of {he colo glioma, glioblastoms,
ol i godendr ogl i oma, T ynphofra, ovarian cancer,
restenosis, astrocytqgnma, dder~ pl asms, and
muscul oskel etal ngopllas 69. thod according to
claim 67 wherein the olTferative disorder is
cancer. 25 70. A nethod according to claim 69
wherein the cancer is a solid tunmour or a

or snpfemadceltvglycebentabiecalt or piddrugtheredfhod according to

claim 70 wherein the solid tunour is a tunour present
in or 30 netastasized froman organ or tissue

10 785 o AROPIIPCPHIGFhCPRROSHP b BFFOrBR P g'er"n@ Yrerait B sempagifiegt ioludes
cokbkeomppndstta¢ ermémdonet ri um bone, skin, |ung,
liver, pancreas, cervix, brain, neural tissue,
| ynphatic tissue, blood vessel, bladder and nuscle.
72. A nethod accordrntho cIarnr?O wherein the
hemat ol ogi cal cancex, s selected fromthe 35 group
consi sting of acu eloid | eukem a, acute

sis, juvenile

pronyel ocytic | euke

nyel odyspl astic syndfone

myel omonocytic | efikem aute B-icel| | eukeni a,

chronic nyeloid | edkei§"a,>"acute T-cell .| eukem a,

chroni c nyel ononocyt i 139 | eukem a, nyeloid

nmet apl asi a, chroni c nyel ononocytic | eukem a, acute
15 or sgphgtniceliticalytac@ptadkelsaindrarodrigdodcedt’ s di sease, and

B-cel | [|ynphonma. 73.A nmethod of synthesis of a

compound of forrmula | as defined in claim1 the

79 e £ RHAMSEeHEFa) geRpstieneacserding tuglaim (1§ whpieithelsampogition includes

coapOun®bf thdvernfuer: mul a  10wherein R1, R2, RE', Rb,

Z2, Arl, Ar2, X and X2 are as defined in cIaian

(b) subjecting the conmpound to ring closing

net at hesis; (c) optionally reacting the double bond

thus fornmed to forma cycl oal kyl group. 15 74. A

nmet hod according to claim 73 wherein step (b)

i nvolves treating the trifluoroacetic acid (TFA) or

Jdydrochloric acid (HCl) salt of the conpound with

5-10 nol e% of G ubbs 2'd generation catalyst in

di chl or onet hane at 40C. 2075. A nethod according to

claim73 or 74 wherein step (c) includes treating the

netathesrs product with a freshly prepared et herea
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1078: A pharnmaceuti cal conposition according to claim
19 wherein the conposition includes a conpound of the
f or mul a: 150r a pharnaceutically acceptable salt
or prodrug thereof. 79.A pharnaceutical conposition
according to claim 19 wherein the conposition

i ncl udes a conpound of the formula: 141 or a
pharmaceutically acceptable salt or prodrug thereof.
5 80. A nethod according te,claim31 or 66 where the
conmpound is a conpound of the formnul a: 10or a

phar maceutical ly accepb ,e salt or prodrug thereof.
81. A nethod according!tolclaim31 or 66 where the

conmpound is a conp,

d of the fornul a: or a

pharmaceutically a ébtabl salt or prodrug thereof.

82. A use accordin
compound is a co
phar maceutical |y

Lo cl ai mp20,. 45 or 59 wherein the
ou 0 e\?a? roul a: 142 or a
& sal t prodrug thereof.

583. A use according td claim 20, 45 or 59 wherein
the conpound is a conpound of the fornula:

or a pharmaceutically acceptable salt or prodrug thereof.

80.

A method according to claim 31 or 66 where the compound is a compound of the

ol

O

A

N N
H

formula:

ar a phamaceutically acceptable salt or prodrug thereof.

81.

A method according to claim 31 or 66 where the compound is a compound of the

formula:

or a pharmaceutically acceptable salt or prodrug thereof.

82.

A use according to claim 20, 45 or 59 wherein the compound is a compound of the
formula:
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or a pharmaceutically acceptable salt or prodrug thereof.

83. A use according to claim 20, 45 or 59 wherein the compound is a compound of the

fomula:

or a pharmaceutically acceptable salt or prodrug therecf.
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