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WO 20041041821 PCT/ EP2003/ 011892 -1 Pyrim do
conpounds having antiproliferative activity (11) The
present invention is directed to novel pyrimdo
conmpounds of the formula R8 R7 CH3 INS NRs Rs RON
R2 RA R3 1, or a pharmaceut
accept aztEJ{I e salt thereof wherein R is sl!é P%%%{mfmz
the group 5 H, Cl1-10 alkyﬂp Cl- 10 al kyl substituted
by up to three groups selected fromaryl, cycloal kyl,
het eroaryl, heterocycle, NRLOR11l, OR12, SR12, hal ogen,
COR13, CO2R13, CONR13R14, SO2NR13R14, SOR13, SC2R13,
CN and NO2, wherein the aryl, cycloal kyl, heteroaryl,
10 and heterocycle groups nay each |ndependently be
substi t ut g agippolifarathe »
NRlORll OR12 SR12 halogen COR13 COPR 3 CONRL3R14

3R 14, SOR13, SQRRL3, CN and N2, aryI
subs S RGEsER inygntiop l%d&e%tqﬁlrt%emﬁ}m’a&d%@meﬁnéaofﬂ%d’ﬁw
al kyl , NR1OR11, OR12, 15 SR12, ogen, COR13,
COPR13, OONRL3R14, SO2NRL3R14, SCRL13, SCPR13, CN and
NO2, heteroaryl, V\D2004/%A{‘11821 32003/ 011892 - 2
3
NZ | N R®
s A A
RQN N f?l O
R1
R? R¢
3
R L

or a pharmaceutically acceptable salt thereof, wherein
R'is selected from the group

H,

Cio alky],

Ci-10alkyl substituted by up to three groups selected from aryl, cycloalkyl,
‘heteroaryl, heterocycle, NR“R', OR", SR%, halogen, COR®, COR®, CONRPRY,
SO,NR"”R", SOR", SO,R”, CN and NO,, wherein the aryl, cycloalkyl, heteroaryl,
and heterocycle groups may each independently be substituted by up to three
groups selected from NR¥RY, OR", SRY,, halogen, COR", CO.R"®, CONRPRY,
SO,NR"RY, SOR, SO,R, CN and NO;,

aryl,

aryl substituted by up to three groups selected from lower alkyl, NR'*R"., OR®,
SR', halogen, CORY, CO,R", CONR"R", SO,NR"R", SOR", SO,R"”, CN and
NO,

heteroaryl,
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' OR123R 2 al%ﬁl{l

het eroaryl substituted by up to three groups sel ected
fromlower alkyl, NRLIORL1, , ORl2, SR12, hal ogen
COR13, CO2R11, CONR13R14, SO2NR13R14, SOR13, SO2R13,
CN and NO2, heterocycle, 5 heterocycle substituted

W@mmyaukp three groups sel ected fron1|o

RIOR11, OR12, SR12, hal ogen, é’%&ﬁ%ﬁb@mm

CO\|R13R14 SO2NR13R14, SOR*, SOZR13 "ON and NC2,

CB cl I 1up to
[ﬁ]etg% falbsk 9(1 efi bgﬁ%%%l%g %}o‘?p% séféé ed FIEBE&] ;f%) i1
C@tﬂtel@ONéoERﬁ’ N RISRISOR",
SO02 kR84, 80?13 S02R13, CN and NO2, C2-10
al kenyl, C2-10 al kenyl substituted by up to three
gromg&négkected from NR1OR11, OR12, SR12, hal ogen
COR13 , R13, CONR13R14, SO2NR11R14, SOR13, SC2R13,

substiltéte g:g% YRkl dﬁdﬁpﬁ)%rtaﬂl&?‘thbK“Up
hel tﬁ éﬁg”’“ps 2 péée% Jg’m%%ﬁmééw SR,

SCQE&BNO£»Iand NC2; R2, R3 and R4 are independently
selected fromthe group consisting of H . 20 NRLOR
OR1Z;,, cRiB42y, C, _, 0 alkyl, CL.10 alkyl substituted by
up to three groups selected from cycl oal kyl ,

hal 12 Q2 B o WR13,

S02BK REyP éRN% gean?p Eﬁ%‘% W ’S‘ﬁ

hetéﬁdén@Nandﬁﬁd het erocycl e groups nmay each

i ndependently be substituted by up to three groups

sel ggfyailery, om | ower al kyl, NR1OR11, OR12, SR12,

hal ogen, COR13, CO02R13, CONR'R14, S02NR13R14, SOR13,

SQZR].3 aficbtyPabk el by WP ARR4 £ 034t K GbETRA0B/ S 8R2

"3 alogen, CORY, COR™, CONRIR™, SO;NRUR™, SOR™, SO,R”, CN and NO;,
and

- hetes 0atydaliy sgl%u!ﬁ?etd%g A ¥Gthi2e %r[}lm Qditcted %@owes

C;.10alkynyl, substituted by up to three groups selected from NRR', OR", SR",
halogen, COR'*, CO,R", CONR"R", SO,NR"R", SOR", SO,R", CN and NOy;

R% R?and R* are independently selected from the group consisting of

H,
NRwR“
Ciapoalkyl,

C.10alkyl substituted by up to three groups selected from cycloalkyl, heteroaryl,
heterocycle, NRR", OR', SR", halogen, COR", CO,R", CONR"RY,
SO,NRPR™, SOR™, SO:RY, CN and NO3; and wherein the cycloalkyl, heteroaryl,
and heterocycle groups may each independently be substituted by up to three
groups selected from lower alkyl, NR'R", OR'?, SR', halogen, COR!®, CO,RY,
CONR"RY, SO,NR"R", SOR", SO:R"?, CN and NO,,
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het eroaryl, heteroaryl substituted by up to three

groups selected fromlower alkyl, NR OR', ORl2, SR32,
hal ogen, COR13, CO2R13, CONR13R14, SC2NR13R14, SCR 3,
SO2R13, CN and N2, heterocycle, substituted by up to

OR12, SR12 . hal ogen, CORI3, CO2RI13, w@%@ﬁmlﬁ”

SOZNR13R14 SO'\" SOZR13 AN -and NC2, C3.10

oaI k ubsti tuted
Che bty Ogh%t oot bl P t%%éergw& e Ry et S
SR MRRHaPBGSR, " lelomnaCORLTD REQ;NRS ‘W@ls'hm
SOR'S3,R", a;gasmag,s CN and N02, C2. , O al kenyl, C2.10
aIkenyI substituted by up to three groups selected

frog sttl%e Jae,tsggettdﬁggmr R

C““?@%Réi" gena e R e

to ﬁhd@@agroups sel ected frontNRlOR' OR 2, SRi12

hal ogen, COR13, CO2Rt3, CONR13R14, S@NR13R14, SOR13,
SO2R1 3 cydahlkgnd NO2, provided that at |east one of R2,
R3 or RA is not H R5, R6, R7 and R8 are independently

sel R,Q i alPIRE AR AL UPto thiee BupsQMERFed BokMbwerk %
EIJ )

alk ub&g% i, RS R AL

PCTﬁQtPé ONABANG92? -4- CORRL7,

wo Blopgu@f oups sel ected fromlower alky

Cz. 0 alkenyl,

Cy.10 alkenyl substituted by up to three groups selected from NR'RY, OR', SRY,
halogen, COR", CO,R"?, CONR"R", SO,NR"R™, SOR", SO,R*?, CN and NO,,

Ca10alkynyl, and

Ca.poalkynyl substituted by up to three groups selected from NR'R', OR'?, SR",
halogen, COR", CO,R", CONR"R", SO,NR"R", SORY, SO,R", CN and NO;,

provided that at least one of R%, R? or R* is not H;

R’, R, R” and R® are independently selected from the group

H,

lower alkyl,

lower alkyl substituted by hydroxy or alkoxy,
NRISRIG .

OH,

OI-{IT’

SRY,

halogen,

CORY,
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CONR 1R s, SO2NR17R18, SOR 7, 5 SO2R17, and CN RO

is selected fromthe group H 20 ORs RO1l Il 21

-CGCOCOCR, and 10 COR, R10 and R' are
i ndependently selected fromthe group H, COR13,

W&, 15 CONRI3R ", SCRRI13, S@NMS%%EP%O%{?QZM

al kyl, lower alkyl substituted by hydroxy, a

NRI SRI 6' 20 cycloal kyl, cycl oal kyl substituted by
hydgﬁé%, al koxy, lower alkyl, or NRI5RIG6,

het ycl e, and WO 2004/ 041821 PCT/ EP2003/ 011892 -5
heter ocyc| e substituted by hydroxy, alkoxy, |ower

al KFONRORNR15R16 or, alternatively, NRLORL1 can form
aring having 3 to 7 atons, said ring optionally

i NncBONRYR*one or nore additional hetero atoms and
bei ng optionally substituted by the group consisting
of eporRYor nore |ower alkyl, ORL12, COR13, CO2R13,
CONR13R14,

SO,RY, and
CN;

R’ is selected from the group

CORY;

- R"and R are independently selected from the group

H,
COR",
CO.RY,
CONR"R",
SO.R",
SONR"R™,
lower alkyl,
| lower alkyl substituted by hydroxy, alkoxy or NRR'S,
cycloalkyl,
cycloalkyl substituted by hydroxy, alkoky, lower alkyl, or NR'R'®,

heterocycle, and
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5 SOR13, SC2R13, and SO2NR13R14; R12 is selected from
the group H, lower alkyl, COR13, 10 CONRL13R14, C2-6
al kyl substituted by hydroxy, al koxy, or NR15R16,

cycl oal kyl, cycl oakyl substituted by hydroxy, al koxy,

wbgwg@u@;kyl or NR15R16, heterocycle, cle
substituted by hydroxy, alkoxy, |ower alKky Fﬁﬁ%ﬁﬁgﬁy

NR15R16; is R 3 and R' aré- independently sel ect ed

frogg}he SﬁgpﬁgﬁyYLgﬁgkﬁ@gﬁé@Wﬂﬂ 13Prgalqyliﬂsubstltuted

cycloaklyl ubs uted by hydroxy, alkoxy | ower
al kyp 2 tftﬁvatlr{m @Fél“l { carferne? B etiag 3 torfchtoras, sidyingepléonally

s ub $dcluidini @de &ynckwdﬁnx»yal hétrls at6khs akdHRE o@h&mny suBtituted by

' h Ay ?@gﬁoélp(%ns?ﬁh% SR m\G?JC}XWcr 'z}lﬁ;l:%?" P SOR )E/:Br aE P'Nélnﬂ”

one ﬁ%%%uéﬁﬂﬁ?ﬂ%%gl’hetero atons and bei ng
ptional |y substituted by 25 the group consisting of
%ésechteﬁﬁp@thmmp al kyl , OR17, COR17, CRR17,
CONR17R18, SO2R17, and SO02NR17R18; WD 2004/ 041821
PCTHEP2003/ 011892 -b- R15 is selected fromthe group
H, lower alkyl, COR and 5 CO2R17; and R16, R and
R 8lavegaltyidependent |y sel ected fromthe group H, and

COR”,

CONR"R"™,

Cz.¢ alkyl substituted by hydroxy, alkoxy, or NR™R'S, cycloalkyl,

cycloakyl substituted by hydroxy, alkoxy, lower alkyl, or NRR',

heterocycle, and

heterocycle substituted by hydroxy, alkoxy, lower alkyl, or NRR'S;
R and R" are independently selected from the group

H,

lower alkyl,

Cy. alkyl substituted by hydroxy, alkoxy, or NR'*R'S,

_ cycloalkyl,

cycloaklyl substituted by hydroxy, alkoxy, lower alkyl, or NR'’R',

heterocycle, and

heterocycle substituted by hydroxy, alkoxy, lower alkyl, or NRR",

or, alternatively, NR'’R" can form a ring having 3 to 7 atoms, said ring optionally
including one or more additional hetero atoms and being optionally substituted by
the group consisting of one or more lower alkyl, OR", COR”, CO,RY, CONR”R’S
SO.R", and SO,NR'R";
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| ower al kyl, or, alternatively, NR15R16 and NR17R18
can each i ndependently forma ring having 3 10 to 7
atons, said ring optionally including one or nore
addi tional hetero atons; R19 and R20 are
' ently selected fromthe group H
w%ﬁ@?ﬁ?ﬁgnd R21 is selected from 15 Iodgﬁﬁgﬁhy , %nd
C2.6 al kyl substituted by Bydroxy, al koxy or NRL5R16.
bes oynds inhibit the Src famly of non-receptor
%y?&%?%gggFﬂ'%Q@“YSFKS). These conpounds and their
pharmaceutical ly acceptable salts have
ant#broliferative activity and are useful in the
treatment or control of cancer, in particular in the
t r edaweedkyl,20 or control of solid tunors. In addition
t hese conpounds have advant ageous bioavailability
pr ofddR¥sandThi s i nvention is also directed to
phar maceuti cal conpositions containing such conpounds
and dogr'"mhdods of treating or controlling cancer, nost
particularly the treatnent or control of breast,
el epat | I Gt rs. Protein kinases
gfgpgngPa§§£%$P%@%P2?%g&%gﬁ?ﬁﬁgggathat regul ate a
varigety, of cellular 25 functions. This is
accgﬁﬁ%1shed by the phosphoryl ation of specific am no
acids o protein substrates resulting in
con#&?ﬁab%onal alteration of the substrate protein.
The conformational chapge nodul ates the activity of
t he o5 altsnatizghs NBR|" ped MB| R ¢ap each indapeadently formiatring baving3
bi ngl NG bddelgSoptidhay BAEIRENR 6 inYietaildiBénal lR@r@aterhel N
ki nase refers to the rate WD 2004/ 041821

- RS g%i&%ﬂcﬁggy selecedtory¥RE té[S he ki nase adds

phosphat oups to a substrat It can be neasured,
for eﬁﬁnple, by determ ning the anount of a substrate
that® ™ converted to a product as a function of tine.
Phosphoryl ation of a substrate occurs at the
actﬁvﬁfégﬂ@“%f a protein kinase. 5 Tyrosine kinases
are a subset of protein kinases that catal yze the

R iaslced frob t he terninal phosphate of adenosine

tri phosphate (ATP) to tyrosine residues on protein
subsdwendlled,.and hese ki nases play an inportant part in
the propagation of growth factor signal transduction

t hatg, | 24 sublRute®by HylRky, Pk&ybf RRERF.ON, differentiation

and m gration.
These compounds inhibit the Src family of non-receptor tyrosine kinases (SFKs).

“These compounds and their pharmaceutically acceptable salts have antiproliferative
activity and are useful in the treatment or control of cancer, in particular in the treatment
or control of solid tumors. In addition these compounds have advantageous
bioavailability profiles. This invention is also directed to pharmaceutical compositions
containing such compounds and to methods of treating or controlling cancer, most
particularly the treatment or control of breast, colon, hepatic and pancreatic tumors.

Protein kinases are a class of proteins (enzymes) that regulate a variety of cellular
functions. This is accomplished by the phosphorylation of specific amino acids on
protein substrates resulting in conformational alteration of the substrate protein. The
conformational change modulates the activity of the substrate or its ability to interact
with other binding partners. The enzyme activity of the protein kinase refers to the rate
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For exanple, the Src famly of non-receptor tyrosine
ki nases has been specifically 10 inplicated in cancer
cell nodulation and growth. See D. H Boschelli and F
Boschel li, "Small nolecule inhibitors of Src famly

wbhiasgse . Drugs of the Future 2000, 25( T %%mmﬂﬁ@
co

Src over expression has been detected in
breast, hepatic and pancrea ic tunors, as well as in

Qﬁﬂﬁ@ﬂ tRe l@uageaidhs 8 W%‘Q de H@“?&Qéb%.l&sﬁ%d ot 9-
N

Inc g? an %% I Vit $0 been

8?*?‘83 émw“ttﬂ 2 3HbYt b onvirtadpprodust asa
ﬁ@Fﬁi@ﬁﬁ Hwg.. Phosphaitylatidifof a Firbstsgte Gewrs dtnki diiteaitsofaprotdie
uagkul as antitunor agents. There are several exanples
of small nol ecule inhibitors of protein kinase

C at aI*yYJsinQ I{ln%‘@stakevé sh set ({Zh Pea'ml*l] £ Catai?' ns*'er of g e
| cal p 0Spno

?P%?SB at%‘gfp i‘ﬁ“@%‘ﬂq t OFRhéﬁeééT i) mswﬁreﬁlﬁ@f—s PR P}to@im
mbﬁtwsee TR Hinapes] plagarsmperta(nopart'1ﬁdte|p\r@agaﬁbrt &f growtiSRaoMO

S8 Cedeth By a Ta i iation a m
2%{32 45(6) C{h%%?%qg&mm P ferahy ﬁé{ o ﬁé"sewgg%%ﬁ ds

h e a
lg\'}\g'rFﬁ*e‘?*a‘H%L ARy St B D sec e R W Pt s Dt
PagALgdiig cageen cellimpdulation and aﬁouﬂhése Ibe BosshalliAnd FritosqhelliR3
{Bmid] oleRile iRBibidradf Sarfemilydimates,2 Mri® of B FRite 0P bi(M):717-
ﬂ@.p%ﬁdﬁ&texﬁ%sglef‘%% bgqiﬂletectegq}fgolcﬁlngregg é%a@c?‘an allcreatsc the
rowt f.act or {e@ﬁor t OSI ne I"nase
BReRr Ao gl Emphopss I 416 duceseicaaret o
dxpitsistointandatkiity hatsBo lBadnehrtwnI‘tb corﬁelalle’:'y@th&ﬁi%nc('dal&fni fn@on- La
RaRhach.NBa) 719] TREOS@ hhbiceX el te uEklleﬁ é’g %‘e&‘tﬁ ocycl es

‘of formul a WD 2004/ 041821 PCT/EP2003 011

' 'Thé_}Lé égr febg}]ai%alshl}pﬁgé oﬁsm%moﬂag%{) 1Eltors (%t proqem Einase catal?ytlc
actmty In part:cular, small molecule mhlbltors typically block the phosphorylation of

substrates by tightly interacting with the protein kinase ATP binding site (or “active
site”). See WO 98/24432 and Hennequin L. F. et. al,, J. Med. Chem. 2002, 45(6), pp1300.
Several of these compounds inhibit multiple targets. For example, W099/61444
(Warner-Lambert) discloses bicyclic pyrimidines and bicyclic 3,4-dihydropyrimidines of

formula
g g
3
N™ ™= \.’R
X
yoz¢
R' R®

that are asserted to inhibit cyclin dependent kinases Cdk1, Cdk2 and Cdk4 as well as the
growth factor receptor tyrosine kinase enzymes PDGFR and FGFR. Some compounds
are also asserted to inhibit Cdks.

US Patent No. 6,150,373 (Hoffmann-La Roche Inc.) discloses bicyclic nitrogen
heterocycles of formula
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WO 01/29041 Al and WD 01/29042 (F. Hoffmann-La Roche
AG disclose alkylamno substituted bicyclic nitrogen
het erocycles of formula NN HNXN NORNNNO 5 R R3
£3 that are stated to inhibit p38
g?B?iar functions and are thus |nh|b|tor(gﬁfgﬁ‘z‘%t"‘%l1892
ceIIuIar proliferation. WOr81/64679 Al (SnmithKline
Beechan) di scl oses 1, 5- dlsubstltuted 3, 4-di hydr o-

1H pyrimdo[ 4, 5- D pyri n- conpounds of fornmula
R R HENI ~N N and N N X Ra Ra 10 that
are stated to be use ng CSBP/ P38 ki nase

medi at ed di seases. her coﬁtlnﬁbs to be a need for
easi |y synthesi zed, 8hal | - noR&cul e compounds
effective in inhibiting the catalytic activity of
B4 itktedto RAMEShe T-RellRf Ma@gp(sﬁ'h.e Src famly of

non-r ecept or tyr05|ne I nases SFKs"), for treating

oo 0 VPRt BEE Bou RS SormanE P Rech Ao e
i‘hﬂ‘ifﬁp? %‘lbétlt'éfFQslch Blisiteogen &&Q!Wﬂfs foomda bi oavail ability
profiles. Di scloged herein are conpounds and

phar maceuti cal ’-05|t|ons contai ning t .
stiRspect, there is pr fied® h

conmpounds. In a

corrpoul 8a R R7 ] R6 ~Rs RON N N
0 H4
HNJ\N/ N’J%o \N/RN/ N’Ko

! R A R

and

that are stated to inhibit p38 mediated cellular functions and are thus inhibitors of
cellular proliferation.

WO 01/64679 Al (SmithKline Beecham) discloses 1,5-disubstituted-3,4-dihydro-
1H-pyrimido[4,5-D]pyrimidin-2-one compounds of formula

Rl : H‘
d
0)\N N¢I\X 3 O)\N N/)\
A A

that are stated to be useful in treating CSBP/P38 kinase mediated diseases.

There continues to be a need for easily synthesized, small-molecule compounds
effective in inhibiting the catalytic activity of protein kinases, in particular the Src family
of non-receptor tyrosine kinases (“SFKs”), for treating one or more types of cancers,
particularly solid tumors. It is preferable that such small molecule inhibitors also possess
advantageous bicavailability profiles. Disclosed herein are compounds and
pharmaceutical compositions containing these compounds.

In a firstaspect, there is provided a compound of formula:




R R2 R4 R31, or a pharmaceutically acceptable salt
thereof, wherein s R is selected fromthe group H,
Cl_, alkyl, C _10 alkyl substituted by up to three
groups selected fromaryl, cycloal kyl, heteroaryl,
het erocycl e, NRLIOR', OR &a-SR 2, hal ogen,

COR13, C02R13, CONR, 3R14, 10 SO2NR 3R 4 SORB, SC2R13,
CN and NO2, wherein the aryl, cycloal kyl, heteroaryl,

“and heterocycle groups may each independently be

substituted by up to three groups selected from NOR
1, OR12, SR12, , hal ogen, COR13, CO02R13, CONR13R14,
SO02NR13R14, SORB, SO2R13, CN and N2, aryl, 15 aryl
substituted by up to three groups selected from | ower
al kyl, NOR', OR 2, SR 2, halogegs COR13, CO2RI3,
CONR 3R14, SO2NR13R14,. SOR 3, SOPR13, CN and NC2.

het eroaryl, heteroaryl kl: t|t . k@ up to three
groups selected froml owe ,
SR 2, hal ogen, C(Pls Q 3
SOR13, SO2R13, CN et erocycl e,

het er ocycl e substit toF;shr ee groups sel ected
“from |l ower al kyRgnN (PlJ_D SR12, hal ogen, COR13,
C2R 3, CONR'R ", S(IZNR” 3#3", SOR13, SO2R13, CN and
N2, 5 C3-,0 cyegtroa kyl, C3.10 cycl oal kyl substituted
by up to three bs sel ected from | ower al kyl

NRIOR', OR Zg? “ hag+ogen, COR', CR0, CONR'R ",
S2NR'R ", SOR', R38(12R13, CN and NO2,

I,

or a pharmaceutically acceptable salt thereof, wherein

5 Ris selected from the group

10

15

20

H,
Cj.10 alkyl,

Ci.10alkyl substituted by up to three groups selected from aryl, cycloalkyl,
heteroaryl, heterocycle, NR'R"!, OR'%, SR'?, halogen, COR™, CO,R", CONR"RY,
SO,NRPR™, SORY, S0,R"”, CN and NO,, wherein the aryl, cycloalkyl, heteroaryl,
and heterocycle groups may each independently be substituted by up to three
groups selected from NR'R"!, OR'2, SR¥, , halogen, CORY, CO,R"™, CONRVRY,
SO:NRVR™, SOR”, SO;R"?, CN and NO,,

aryl,

aryl substituted by up to three groups selected from lower alkyl, NR'R", OR',
SR'?, halogen, COR", CO,R, CONR"R", SO,NR"R", SOR", SO,R”, CN'and
NO;,

heteroaryl,

heteroaryl substituted by up to three groups selected from lower alkyl, NR'R",,
OR'%, SR'2, halogen, COR®, cozR13 CONR™R™, SO;NR"R", SOR", SO,R"*, CN
and NQ,, '
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C2-,0 al kenyl, 10 C2.10 al kenyl substituted by up to

three groups selected from NRILOR', ORt2, SR 2,

hal ogen, COR13, CO2R', CONR'R ", SO2NR13R14, SCR 3,

SO2R13, CN and N2, and C2-,0 al kynyl, substituted by

up to three groups selectggd from WOW, OR 12, SR12

hal ogen, CORt3, C2R 3, CONR'R ", SO2NR13R ", SOR',

S2R', CN and NO2; 15 R2, R3 and R4 are independently

sel g&trg%m romthe group consisting of H NRLOR OR 2,
,oal kyl, C .,o0 al kyI substltut ed by up to

thr se ted from c het dou
net g@g%g%mﬁf%%ww@egr ‘%@R o B R B
R", habgeRORY cozrébaomé@h;som 4 SORYCBOREHEN
vvhemlmzt,he cycl oal kyl, heteroaryl, and heterocycle |
groups may each independently be substituted by up to
thr@glO loglmups selected from |l ower alkyl, NRLOR',
OR12 hal ogen, COW!, CO2R', CONR'Rl4,
0% R13R” y r
et St SRR IBE éapgﬁgﬁgr R i) gwﬁa‘ﬁg%&h gt ed
f r oHRI'BWeEIR aﬁ&ylhalOBeNIF@@ PRAIBRENSO
CO28,RPANRIANG,, S2NR 3 R1", S(R‘ 3, S2R', CN and
NC2, gc_ heterocycle, substitut ed by up to three
gr ogfsaiepjiect ed fromlower alkyl, NRIOR', OR12, SR',
hal ogen, COR13, COZR13, CONR 3R14 SOZNRlSR ", SOR',

lo ¢ I 2

S e e P O
dﬁ O@ﬁ'& Zﬁatl N 2

CO%];H, COZR 3, CO\R 3R 4, SOZNR SR SO'\’ 3 SOZR13,

CN and NO2, C2.,0al kenyl, C2.,0 alkenyl substituted
gy &R, AGnii! %ﬁ&%twdwmﬁ (She gtoﬁps sHIEID FRIRLAROR ! (BR2, SR,
alogen, CORP, CO,RP, CONRPR™, SO,NR¥RY, SOR", SO,R"?, CN and NO;;

15 R R’and R* are independently selected from the group consisting of

20

25

H,
NR'R",
OR®,
SR,

. Craoalkyl,

" Ci.ro alkyl substituted by up to three groups selected from cycloalkyl, heteroaryl,
heterocycle, NR'*R", OR", SR'?, halogen, COR", CO,R", CONR"RY,
SO.NR"R", SOR®, SO,R"”, CN and NO3; and wherein the cycloalkyl, heteroaryl,
and heterocycle groups may each independently be substituted by up to three
groups selected from lower alkyl, NR"R'!, OR"2, SR, halogen, COR'®, CO,RP,
CONRVR", SONR"R", SOR™, SO;R"”, CN and NO,,

heteroaryl, heteroaryl substituted by up to three groups selected from lower atkyl,
NR'R", OR™, SR", halogen, COR", CO,RY, CONR"R', SO,NR"RY, SOR",
SO;R", CN and NO;,
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to hal ogen, COR13, CO2R13, CONR13R14, S02NR13R 4,
SOR13, SO2R13, CN and N2, C2_,0 alkynyl, and C2.10
al kynyl substituted by up to three groups sel ected
from NRIOR", OR12, SR12, halogen, COR13, CO2R13,
CONR13R 4, SO02NR13R14, SQRL3, SO2Rt3, CN and NO2,
provided that at |east one of R2, R3 or R4 is not H;
15 R5, R6, R7 and Rs are independently selected from

't hehegr@ygle, subistithRdBY upto ke grdu@yiectad fyh 1Gweb Akl INK' @Y, by

nal Rgn ey o B ONE Rt R s RN

¥
 SOZR17, and CN 5 RO is selected fromthe

R1g"

group H 20 ORSRO'~11 21 -GCOGOGR, and
CoGsz cyfodlyhnd R' are i ndependently sel ected fromthe
gr oup .

Cs.10 cycloalkyl substituted by up to three groups selected from lower alkyl,
NRR', OR", SR", halogen, COR", CO;R", CONR'R', SO,NR"*R*, SOR",
SO;R", CN and NO,,

Cy.ioalkenyl,

Cy.10 alkenyl substituted by up to three groups selected from NR'R", OR", SRY,
halogen, COR", CO,R", CONR"R", SO,;NR™R™, SOR", SO;R"?, CN and NO,,

Caaealkynyl, and

C.palkynyl substituted by up to three groups selected from NR'’R", ORY, SR¥,
halogen, COR", CO;R", CONR"R", SO,NR"RY, SOR', SO,R"®, CN and NO,

provided that at least one of R% R? or R* is not H;

15 R, R% R and R® are independently selected from the group

20

25

u
lower alkyl,

lower alkyl substituted by hydroxy or alkoxy,
NRUR'S,

OH,

.OR”,

SRV,

halogen,

CORY,

CO,RY,

CONRRY,




10 H, COR13, CCOZR13, CONR13R14 SO2R13, 15
SO2NR13R14 | ower al kyl, |ower al kyl substituted by
hydroxy, al koxy or NRL5R 6, cycloalkyl, cycl oal kyl
substituted by hydroxy, al koxy, |ower alkyl, or
NR15R16, 20 heterocycl e,ggand heterocycl e substituted
by hydroxy, al koxy, |ower alkyl, or NRL5R 6, or,
alternatively, NRIOR 1 can forma ring having 3 to 7
at og,npTakd ring optionally including one or nore
addi tional hetero atonms and being optionally
subﬁsﬁmuted by 8e- the group consisting of one or nore
| ower dl kyl, OR12, COR13, CO2R13, CONR13R14, SOR13,
S@g}qﬁ,,‘l\&ﬂd SO2NR 3R14; Rl12 is selected fromthe group
H, 0 al kyl, COR13, CONR 3R14, (C2-6 al kyl
substituted by hydroxy, al koxy, or NRL5R16,

cyct¥al kyl , cycl oakyl substituted by hydroxy, al koxy,
| ower al kyl, or NR15R16 10 heterocycle, and

s Rhstdecrdfolshegrpgt i t ut ed by hydroxy, al koxy, | ower

10

15

20

al kyl, or NR15R16; R13 and R14 are independently
selgcted fromthe group H, |ower alkyl, 15 C2.6 al kyl
substituted by hydroxy, alkoxy, or NR15R16,

cycl O%I k}qlig\ R 0
{

|
—C—0—C—0—C—R

,and
CORY;
R®and R" a;re independently selected from the group |
H,
COR",
COR",
CONR"R",
SORY,
SO,NRR™,
lower alkyl,
lower alkyl substituted by hydroxy, alkoxy or NR'R",
cycloalkyl,
cycloalkyl substitutedr by hydroxy, alkoxy, lower alkyl, or NR"RY,
heterocycle, and
heterocycle substituted by hydroxy, alkoxy, lower alkyl, or NR"R",

or, alternatively, NR'’R"* can form a ring having 3 to 7 atoms, said ring optionally
including one or more additional hetero atoms and being optionally substituted by




cycl oakl yl substituted by hydroxy, al koxy, |ower
al kyl, or NR 5R16, heterocycle, and heterocycle
substituted by hydroxy, al koxy, |ower alkyl, or
NR15R16, 20 or, alternatively, NRL3R14 can forma ring
having 3 to 7 atons, saifggd.ing optionally including
one or nore additional hetero atons and bei ng
optionally substituted by the group consisting of one
or. [ r,.al kyl, : , ol T4 1Ppl4
So2 et kg ks i gpaiardion, O COR TR YRR
25 FORZEORT, andSOMRKET: cOrR17, and CO2R17: and R16,
317 and R18 are independently selected fromthe group
R is selected foomthegtoep| , or, alternatively; NRL5RL6 and
NR17R18 can each independently forma ring having 3
to B, atons, said ring optionally including one or nore
addi tional hetero atons; R19 and R20 are i ndependently
s selpgtagyfromthe group H and lower alkyl; and R21
Is selected from |ower alkyl, and C2.6 al kyl

subéé%ﬁuted by hydroxy, al koxy or NR15R16. In a
second ‘aspect, there is provided a pharnmaceutica

coq@ﬁghgémn conprising a therapeutically effective
ano of ’a conpound as defi ned above and a

_pharnaceutiqall¥ acceptable carrier or excipient. In
a tPrisaliylaehstwted by hysdrexy; akoxy, guNR R eroalPnpounds as
defi ned above for use as nedicanents. In a fourth
as pdoakyltshistiwted by lyrdowiy cdiaxy, heveuaigrl, of NBBRBounds as
- defined above for the preparation of nedicanents for
10t hehetekRpddymidt and control of cancer
heterocycle substituted by hydroxy, alkoxy, lower alkyl, or NR"R";
R" and R** are independently selected from the group
H,
lower alkyl,
15 Cy.6 alkyl substituted by hydroxy, alkoxy, or NRIR!S,
cycloalkyl,
cycloaklyl substituted by hydroxy, alkoxy, lower alkyl, or NR"R'S,
heterocycle, and

heterocycle substituted by hydroxy, atkoxy, lower alkyl, or NRR',

20 or, alternatively, NR'’R" can form a ring having 3 to 7 atoms, said ring optionally
| including one or more additional hetero atoms and being optionally substituted by
the group consisting of one or more lower alkyl, OR”, COR", CO.R", CONRVRY,
SO;R", and SO,NRVR";

R is selected from the group

25 H,




In a fifth aspect, there is provided a process for the
preparation of a conpound of fornula | as defined
above, which process conprises a) reacting a conpound
of the formula Re CH3I RR NNRBII X NN40 RS 11
R -8g- wherein Xis Cor §O2CH3, and Rl1, R5, R6, R7
and R8 are as defined above, with an aniline
derivative of the formula NH2 11l R2 R4 Ra wherein
R2,10i3 a@ad R4 are as defined above, to obtain a
conpound of the forrrula Ra' CH3 Rflj R 9 RsIb
OCEI R4 Ra a wherein RO is H and if
deS|red ) reactlngthe compound of forrmula Ib with
an C%Czi{g-angl ide or anhydride to obtain- O R19 R20 O

R'SRY and R® are independently selected from the group
H, and
lower alkyl,

or, alternatively, NR™R'® and NRR" can each independently form a ring having 3
to 7 atoms, said ring optionally including one or more additional hetero atoms;

RY and R are independently selected from the group
H,and"
lower alkyl; and
R%is selected from
lower alkyl, and
Cz.6 alkyl substituted by hydroxy, alkoxy or NR"R,

In a second aspect, there is provided a pharmaceutical composition comprising a
therapeutically effective amount of a compound as defined above and a
- pharmaceutically acceptable carrier or excipient.

In a third aspect, there is provided the compounds as defined above for use as
medicaments.

Ina fourth aspect, there is provided the use of compounds as defined above for
the prepai'aﬁon of medicaments for the treatment and control of cancer.

In a fifth aspect, there is provided a process for the preparation of a compound of
formula I as defined above, which process comprises
a) reacting a compound of the formula

RY

R?
CH, :
N7 N R®
SO QRN
/ R
AL
Hi




a conmpound of forrmula I, wherein RO is -COC OCR21
or COR17, and wherein R17 R19 R20 and R21 are as

defi ned above, and/or c) if desired, converting the
conpound of forrmula I into a pharmaceutically
acceptable salt. Di sclosed herei n are conmpounds
capabl e of inhibiting théﬁhct|V|ty of SFKs. These
compounds may be useful in the treatnment or control of

WRAEA K is Clior m@@%ﬁ @4 kg 2{1 RPbeld @Dag@&%/eﬂ?ea Qﬁ%g, “'7181 an

€@H§|%gl L %@$f tment or control of so tunors.
Fose erei f conpounds of formula Ra CH3 N

NR6 RO NN N'~OR5 R , 4R4 R3 or the
phar maceuti cal | y acceptablfe?salts thereof, wherein R,
R2, R3, R4, Rs, R6, If, R3xand 5 RO are as
herelnafter deflned Ala scl nsed herein are
phar maceuti cal conpos{*tioeE egnprising a
therapeutically effectivelanmount of one or nore °
conpounds of formula I and a phar maceutical |y

e #9336 carrier _or ex0|p|ent Furt her discl osed

Sand Rirp aerefised ahavas towltair a conpount bf the faaluld

tunors, in 10 particular treatnment or control of
breast, lung, colon and prostaf& tunors, nost
part|cularly breast or col on tunorg? by admi nistering
to a human patient in neétsof ych therapy an
effecti ve anount of coapoun fornula | and/or
pharmaceutical ly a€ge abI sa f tRereof. Further
di scl osed herein, j at e conpaunds useful in
the preparation 5 Bf c@npo@nds of formula I. As used
herein, the foll ng terhs shall have the following
definitions. nyl" denotes a straight-chain or
branched ali Xﬁrocarbon havi ng at

wherein R% is H, and if desired,

b) reacting the compound of formula Ib with an acid halide or anhydride to obtain
19 20

o R \ /R 0

a compound of formula I, wherein R® is —C—0-C—0—C~R" or CORY, and

wherein R?7, R19, R20 and R are as defined above,

and/or ¢) if desired, converting the compound of formula I into a pharmaceutically
acceptable salt.

Disclosed herein are compounds capable of inhibiting the activity of SFKs. These
compounds may be useful in the treatment or control of cancer, in '
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wear

| east one set of carbon-carbon doubl e bond, for
exanpl e vinyI, 2-butenyl, and 3-nethyl- 2-butenyl. 20
"Al kynyl" denotes a straight-chain or branched

aluﬁfatlc hydr ocar bon having at |east one set of
8H%arbon triple bond, for exanpl e cRGHERYI0301F
2-butynyl. "Al kyl" denotes9a straight chai n or

satur ted hat ocarhon having 1 to
?Sigéaﬂfr erer aao‘t"y T B8 i&atﬁb‘{ @F@PS@ heeip ate qoppgunds
Waat ons. Al kyl groups WD 2004/ 041821
PCT/EP2003/011892 -10 haV|ng 1 to 6 carbon atons are

al so referred to herein as'lowerBalkyl." Typical |ower

Br opyl , isopropyl,
hexyl . As used
al kyl nmeans al kyl
koxy" means an

al kyl groups include nmethyl, et
butyl, t-butyl, 2-butyl, p&hk
herein the sanple desi j
having from1 to 4

al kyl radical that_ i t ®°t he remai nder of the
nol ecul e by oxygBHN e’g. nethoxy, ethoxy.
"Aryl" means an arematic cérbocyclic radical, for
exanple a 6 -10 dred aromatic or partially
aromatic ring gystemr ~Preferred aryl groups include,
but are not limted to, phenyl, naphthyl, tolyl and
xylyl. 10 "Cycl oal Kyl" neans a non-arapatic, partially
or conpletely saturated cyclic aliphatic hydrocarbon

grtbeyhaonataicaly BgeplableQals tRdr QI Bvhefeind 288, 18] RSCB(ECiZD b kyd
maq’%%erein%&%ﬁ?dcyd opr opyl , cycl opent yl' a

cycl ohexyl ective anount" or therapeutlcally

ef f g unt ans an, amount of at |east one
conpounégé TO1 AniPRamacgytical comppsitione crmpriging
%fé@%tﬁaaéllyeffgam amdvant eloing ot imate cohbomidg bf irv@n1 dnd a

Iﬂﬁhh&kﬁﬁmmy@hgEﬁk@&&@p0&£mbgﬂpr cell's, including human

tunDr cell Ilnes " Hal ogen neans quorlne chl ori ne,
chlorine, fluorine or

br om ne. &qfie?% Be“};\?g%?e“???@gﬂ%“eéﬁn%?WWW%WﬁﬂN

- Fortighigr Geatpend peeaabblof Rreatflubd) eolomaridyrostat Midrs rrNst it

péﬂﬁuhﬁy Bfefst Sfﬁolo?tstumw bﬁdrrmwé a ﬁlu%%ﬁln gﬁhegg in ges:d orf

can resen

ro at o
$%§W§Fmoﬂﬁgﬁ§“§ﬁxﬁﬂé meulpBandyecycl i ¢ ring

Ii%;maémt@dhtaaqepiahlg salpphéreoft wo rings. Preferred
het eroaryl groups |nclude but are not Iinited t o,

t hi ér there medi s aration

| As used herein, the following terms shall have the following definitions.

“Alkeny!” denotes a straight-chain or branched aliphatic hydrocarbon having at
least one set of carbon-carbon double bOnd for example vinyl, 2-butenyl, and 3-methyl-
2-butenyl.’

“Alkynyl” denotes a straight-chain or branched aliphatic hydrocarbon having at
least one set of carbon-carbon triple bond, for example ethynyl, and 2-butynyl.

“Alkyl” denotes a straight-chain or branched saturated aliphatic hydrocarbon
having 1 to 10, preferably 1 to 6, and more preferably I to 4 carbon atoms. Alkyl groups
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15

“tetrazolyl. 25 "Heterocycle" or "heterocyclyl"” nmeans a
3- to 10-nenbered saturated or partially wunsaturated
non- aromati ¢ nonoval ent cyclic radical having from one
to 3 hetero atons selected from nitrogen, oxygen or

wo Yol/ikispr @ conbi nation thereof. Exanpl T&fpzeosfonsm
preferred heterocycles are piperidine, piperazine,
pyrrolidine, and nnrphollné " "Hydroxy" is a preflx

h#h%gg?&é Qg)oh Qt%{n@ b a@&‘&ﬁr@i to%e:'JBrAQ‘f&sLefEﬂcyl Q’rllygEa%Pver 30

|cular

%thaemwcaléeeﬁtbv rf&wf 5r<tpﬁlew°ﬂrwbhlttﬂotrbuﬂé&ch%dme ty and
hemfli BS dsediFPéirothe santpiralesigniaton @ a slityl edaraatkyhhatiyg fréfCH @ £ an
haoneRsred, inter alia, as is described in Exanple
12, infra. WO 2004/041821 PCT/ EP2003/ 011892 -11
"Pha eut | I It" ers t
conv AR oHE S T 11 AGERRLARLEAR L e FBlal: dhemolel

bygeyeen { Rae) Fét’%‘hﬁ’xﬁ B8O ol ogi cal effectiveness and
properties of the conpounds of fornmula | and are
f or Nl fnreanmas anotratit @rbegylicraditad fayexganples 6010 naobaaini c
AB6halR o%ar@algaehﬁua{nglsﬁ%g@wf&rebﬁfgseuﬁmh@ but are not

|t on de those derived 5 from
lfrﬁ’og enyl {4 1&3131 @}1 ﬁydr ochloric acid, hydrobronic

aci E)&rolodlc acid,  sulfyric acjd sul fani ¢ aci d,
phosPISFE Teans2 BoRaPrAmetic Rrualy of complgtely pwrated anclic ed
diiplm_mr hy;i_rganbm_zgraup chatadiirgB ta8 atpms. (ﬂxaumﬂesaf qucmallqd gmn_p@l
iﬁélbdeﬁydldp?oﬁ}}g@opéﬁﬁim negietypni ¢ acid, oxalic acid,
succi hi ¢ acid, tric acid,” malic aC|d | actic acid,
fu pand ase-addi t |
Sar?%fke?thv% ?1%1%1 t(ﬂ thtegaeuh:lcalﬁg%ffea%rrgmount mealalfﬁm aﬁm% gg (gl bm
leastnng perapoynd fopfogmale benaphpreaseisisilly asceprehleralt dleseof, 89k h as
significaxip mbibés probfer: asredf nycha ee,ihduding hy sl Oteinthe cell The.

chem cal nodification of a pharmaceutical conpound

(1. erfal6lektOheah il Brifle, clé¥ide, Urémfe bSEHRY, Eféﬁ:ra‘Mj"chloKﬁbom to
§ha£na§eut|cal chenists to obtain I mprove phy3|cm
RECHEM AT stability, hygroscop|C|ty flomablllty
and solublllty of conpounds. See, sel et..

Hetera ptomc a5 anptomadensd fropyind aalﬂé IEFfEF@leéTP i y

' }S;esd 018 is(\G ithtarFk.prel 8 5)-NHL br 2t-lopgr alliQ6lf e hetbrbatordié S 7t

20

35

30

éﬁ@g&ggﬁgygg@%khy acceptable," such as

armaceuti'cal |y acceptable carrier, excipient, etc.,
éjhar} yacol 09 i cal l accep tabl e and subst ant al ly
non Rdgpr Beg ar%ﬂﬁ‘“é‘&?“’% B AR THE B8 R Y {B{’P
ringhvFoelieroedihstengeim anoups @Fleéle, butBretpot linited de thierak; fuiryl, indolyl,
FHOSE biridingl p)aiﬂmgl , oxah@ANBiatoB lquinBighys yﬁﬁﬁluwt fnfidhz6l@dhd

% at one or nore pOSItIOﬂS and, unl ess
tgt?ahaylvm se indicated, that the substituents at each
“Heterocyde or “heterocyclyl” means a 3- to }0-membered saturated or partially
unsaturated non-aromatic monovalent cyclic radical having from one to 3 hetero atoms
selected from nitrogen, oxygen or sulfur or a combination thereof. Examples of
preferred heterocycles are piperidine, piperazine, pyrrolidine, and morpholine.

“Hydroxy” is a prefix indicating the presence of a mono?alent OH group.

“ICsq” refers to the concentration of a particular compound according to the
invention required to inhibit 50% of a specific measured activity. ICsp can be measured,
inter alia, as is described in Example 12, infra.
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substitution site are independently selected fromthe
specified options. In one enbodi nent, the invention
relates to conpounds of formula R8 R7 CHa N N Rs
RS RARNNNO R RR4 Ral, or a pharmaceutically

ChoS Pl ple salt thereof, wherein 25 R i
W?rom“ttﬁe group WO 2004/ 041821 PCT/ EPZOO%@@&%—%Z-

H, Ci-10alkyl, «d-10 alkyﬂlsubstltuted by up to three
groyps selected fro yl . cycl oal kyl het er oaryl ,
het e? eqeglﬂlﬁlﬁi@ﬁﬂm@k zsfers SoionvepL PRy acid-2 %M?ﬁ‘ts P02R
Wdﬂﬁhféqlts HateNRhSHSlogi SUREB; tivEERRAB profittianfithNO?2 |
YhSloehd3 otﬁaﬁn@.{ Vdnd a&Y&hﬁ@hKM lsuitabie hi- Qﬁfcxblrgamc 8 Horganic
hce o ot c py: r LOUDE snsa¥ pz acid ei}lg sajts in l ¥e tgos ed
ST TR B s PHPReetd g e Peludesioe foi
fxmoﬂrganmwb suchRy bydrashlotiepsid; )@@hmamc @B Ry dzoiodbonid 3R14,
SURINRLAR L miSCIRE phSPRIRE Jeid 45 ki€l adNORad by Her%vedl-ﬁorﬁir yl
el r r
i ﬁ%&c&‘Kﬁ%ﬁ%&ﬁ@zﬁ%@@W @ﬁ%“ﬁ‘ﬁ B aR h%%%%f& o8 @6’5%?6
wsrshRegwe acid, gimpgrdgrelis acidépticpciddp P@lcsm
bhet-atdnmn yilts inchiéd dab@degved Borb smmbnnhmdp&ngssxu:p, sbchuinhndae
%rafé\-’lﬂﬁr a%ﬁxlntﬁ)‘ﬁfnggyd%ﬁﬁ& Lwer foxaéx%témgaylmg%lg 19312
O%?“’1CC§%
ical gyqd: cation of a pharmaceutica cornpound {ie. rug mto a
saltisa techmque well known to pharmaceutical chemists to obtain improved physical
and chemical stability, hygroscopicity, flowability and solubility of compounds. See, e.g.,
H. Ansel et. al., Pharmaceutical Dosage Forms and Drug Delivery Systems (6th Ed. 1995)
at pp. 196 and 1456-1457.

“Pharmaceutically acceptable,” such as pharmaceutically acceptable carrier,
excipient, etc., means pharmacologically acceptable and substantially non-toxic to the

subject to which the particular compound is administered.

“Substituted,” as in substituted alkyl, means that the substitution can occur at one
or more positions and, unless otherwise indicated, that the substituents at each

substitution site are independently selected from the specified options.

In one embodiment, the invention relates to compounds of formula

Re
R7
CH,
N el | /IL Ré
-
9 N/I\N N 0
é1
R® R
3
R 1,

or a pharmaceutically acceptable salt thereof, wherein

R' is selected from the group
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and NO2, heterocycle, heterocycle substituted by up
to three groups selected fromlower al kyl, NRLOR'
OR12, SR12, hal ogen, COR13, CO2R13, CONR13R14,
SO02NR13R 4, SOR 3, SO2R 3, CN 20 and NO2, C3.10

|, C3-10 cycl oal kyl substitute
wﬁuﬁb{aﬂzky y y q'cﬁﬁﬁzg%/p"iﬂ&l )

ree groups selected from!lower alkyl,
SR12, hal ogen, COR 3, CX2RB;, CONR 3R14, S02NR 3R 4,
SOR; 3, S02R 3, CN and N2, 25 C2-1o0 al kenyl, C2-,0
al kenyl substituted by up to three groups sel ected
from NRIQR', OR12, SR12, hal ogen, COR', CO2R13,
CONR-BREY,  SOPNRI3R14, SORB, SO2R', CON and N2, and
C2-10 al kynyl, substituted by up to three groups
sel EcballybybstitniRbom to thorEupSRIEsted fr@o atyhtyslgdlyh, COR13,
ﬁ%gﬁ’étgroa YA ,NiBQ‘ZI‘dFR'S@%'%, ha&%lngRS,CétEikB,C@h\R’&ﬂﬂd
1 - n

Re. SPER R0 G S0R, Cap LR AR cshdheceSind
c onatdsheterrsy s aroups meprench indepersfentiybe sidystifygted Py to theee 10

- al kylougsskisdrddtfiotnedR IR}, OR'Y SR, haigen, @IORTHSOFE], €ONRURY,r om

cyc ha, f erocycle, NRLOR', OR12,
SR kéﬁa‘# ?gé%‘?’%%%@‘??&%&%ﬁ?? CONRL3R19, SO2NRL3RL4,

SOR'Sr S2R 3, CN and NO2; and wherein the cycloal kyl,
het@?baryl, 10 and heterocycl e groups may each

i ndependent|ly be substituted hy up to ree, ;dr.oups
sol BRIty IB iRt reaww;%ﬁﬂ%m lo I%H NGRS OR,
hal 8RfEhaloORICR", COZE BONRERNRIBRRYR SORNRIBRE AN 86R1 3,
S02Rp3. CON and NO2, heteroaryl, heteroaryl substituted
by up'to three groups selected fromlower alkyl,
NRl%%; (R12, SR12, hal ogen, COR13, CQO2R 3, CONR 3R14,
so2NFE 3™, SorR', 15 SO2R13, ON and NOZ,

heteroaryl substituted by up to three groups selected from lower alkyl, NR'RY,

OR', SR', halogen, CORY, CO,R"?, CONRPRY, SO,NR"R", SORY, SO,R"’, CN

and NO,

heterocycle,

heterocycle substituted by up to three groups selected from lower atkyl, NRURY,
OR'%, SR™, halogen, COR", CO,R"%, CONR"’R", SO,NR"R", SORY, SO,R", CN
and NO,,

Cs.10 cycloalkyl,

Ca.io cycloalkyl substituted by up to three groups selected from lower alkyl,
NRR", OR', SR'?, halogen, COR", CO,R", CONR"R", SO.NR"R", SOR",
SO,RY, CN and NO,, '

Ca1o alkenyl,

Ca.10 alkenyl substituted by up to three groups selected from NR'R", OR'?, SR,
halogen, CORY, CO,R"%, CONR¥RY, $O,NRPR", SOR", SO,R", CN and NO;,
and

Ca.1oalkynyl, substituted by up to three groups selected from NR'R", OR'%, SR,
halogen, COR", CO,R"®, CONR"RY, SO,NR’R", SOR'?, SO,R", CN and NO3;
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het erocycl e, substituted by up to three groups

sel ected fromlower alkyl, NRLOR', OR12, SR12

hal ogen, COR13, CO2R13, CONR 3R 4, SO02NRt 3R 4, SCR 3,
SO02R 3, CN and NO2, C3.1o0 cycloal kyl, 20 C3. 10

yl substituted by up to three gry I ted
wEAsLARLY o vl NROR 1 ORL2, SRi2 TCHEFARm

COR13, CO2R13, CONR! R14, S@ZNR13R14 80?13 SOZR13

n 1o al ken ubstltuted
e R S e
SR12 25 hal ogen, COR13, CO2R13, CONR 3R 4,
SOZR{R13R14 SOR 3, SO02R13, CN and N2, C2-10 al kynyl,
and C2. 10 al kynyl substituted by up to three groups
sel 8@{BY, fromNRtOR', OR12, SR12, hal ogen, COR13,
C02R', CONR13R14, 802 NR13R14, SORB, SO02R13, CN and
hEEQR”provided that at |east one of R2, R3 or R4 is
not H, WD 2004/041821 PCT/ EP2003/ 011892 -14 R5, R,
R7 g R8 are independently selected fromthe group
H | ower al kyl, | ower al kyl substituted by hydroxy or
Ik?xxamYS NR15R16, OH, OR17, SR17, halogen, 10
R17, CONR17R18, SO2NR17R18 SOR17, 15
8(281]_.10 é&y?su%stituted by up to three groups selected from cycloalkyl, heteroaryl,
heterocycle, NR'R", OR'?, SRY, halogen, COR", CO,R", CONR"RY,
SO,NR"RY, SOR", SO,R”, CN and NO,; and wherein the cycloalkyl, heteroaryl,
and heterocycle groups may each independently be substituted by up to three
groups selected from lower alkyl, NR'*R", OR', SR", halogen, COR", CO,R",

CONRPRY, SO,NR"R™, SOR®, SO,R", CN and NO,,

- heteroaryl, heteroaryl substituted by up to three groups selected from lower alkyl,
NR'R", ORY, SR™, halogen, COR™, CO,R", CONR” R, SO,NR"R", SOR",
SO,R", CN and NO,,

heterocycle, substituted by up to three groups selected from lower alkyl, NR'’R",
OR', SR'?, halogen, COR", CO,R", CONRPR', SO,NR¥R', SOR', SO,R?, CN
and NO,,

Cs.10 cycloalkyl,

Cs.10 cycloalkyl substituted by up to three groups selected from lower alkyl,
NRYR', OR™, SR', halogen, CORY, CO,R", CONRPRY, SO,NR¥R", SOR",
SO;R", CN and NO,,

Cg. 10 alkenyl,

Cy-10 alkenyl substituted by up to three groups selected from NR'R", OR'?, SR,
halogen, COR", CO,R", CONR"RY, SO,NRPR', SOR", SO,R", CN and NO,,

Cy.oatkynyl, and

Ca.10alkynyl substituted by up to three groups selected from NRR", OR", SR,
halogen, COR", CO;R", CONR"R", SO,NR"R™, SOR", SO;R", CN and NO,,

provided that at least one of R%, R? or R* is not H;




CN;, RO is selected fromthe group H ZO ORa RO
11 ° 11 21 -GCOCOCR, and 20 CORu; R1O0O and R 1
are i ndependently selected fromthe group H, WO
2004/ 041821 PCT/ EP2003/011892 15 COR13 CO2R13,

4, SCOPR13, 5 SO2NR13R14, | ower . wer
WA 2tk

Substituted by hydroxy, alkoxy or P
cycl oal kyl, cycl oal kyl subbt+tuted by hydroxy, al koxy,

5 7 alkyl,. or NRL 6, ..10 heterocycle, and
Aol i £t et e r g o B0 ol Koy | ower
al ki%, or NR15R16, or, alternatively, NRILOR 1 can
forfa ring having 3 to 7 atoms, said ring optionally
i ncluding one or nore additional hetero atons and
bei lyeogiityl.onal | y substituted by the group consisting
of one or nore lower alkyl, OR12, CORLl3, CCO2R13,
CONRS#&R1I4] substitut&@BRBydrSGRAIBexyand SO2NR13R14; R12 is
selected fromthe group H, lower alkyl,
5 NRISRIG,
OH,
ORIT’
SR17
halogen,
10 CORY,
CO,R",
CONR'RY,
SO,NR'RY,
SORY,
15 SO,RY, and
CN;
R’ is selected from the group
H,
18
0 'q\ R™ o
i / ”
~—C—0—C~0—C-—R

,and "
20 CORY;
- R™and R" are independently selected from the group

H,




COR13, 20 CONR13R14, C2.6 al kyl substituted by

" hydr oxy, al koxy, or NR15R16, cycloal kyl, cycl oakyl
substituted by hydroxy, al koxy, |ower alkyl, or
NR15R 6, heterocycle, and heterocycle substituted by

W@%ﬁb al koxy, |ower alkyl, or NRlSRt@tmmﬁﬁm@&ﬁ and

are i ndependent |y selected fromthe group
2004/ 041821 PCT/EP2003/01Ié§2 -16- H, lower alkyl,
C2. geikyl substituted by hydroxy, al koxy, or NR15R16,
cycloal kyl, 5 cycloal kyl substituted by hydroxy,
alkqﬁyRBIomer al kyl, or NR15R16, heterocycle, and
heterécycle substi t ut ed by hydroxy, al koxy, | ower
al ky 5 NRIsR16, or, alternatively, NRI3R14 can form
ari R\ Png 3 to 7 atons said ring optionally
i ncl udi ng one or nore addltlonal hetero atons and
bei $§2Bptional |y substituted by 10 the group
consi sting of one or nore |lower alkyl, ORL7, COR17,

5 CO2ROARGHRIZRIS, SO2RL7, and SO2NRL7R18; R15 is
selected fromthe group H, lower alkyl, 15 COR17,
andlowePdRl,7; and R16, R17 and R18 are independently
selected fromthe group H, and |ower al kyl, 20 or

al t w&a&mﬂ@bynmu%ghr@xfsmﬁ@ﬁﬂs iscan each

i ndependent |y f ri’ng V|ng to 7 atons, said
r|ngyp |onaIIy i ncl udi ng one or nore addi ti ona
hetero bns R19 and R20 are independently sel ected

fro
cyc ogliyl gubstltuted by hydroxy, alkoxy, lower alkyl, or NR"R'®,

10 heterocycle, and
heterocycle substituted by hydroxy, alkoxy, lower alkyl, or NR**R',

or, alternatively, NR'"R" can form a ring having 3 to 7 atoms, said ring optionally

including one or more additional hetero atoms and being optionally substituted by

the group consisting of one or more lower alkyl, OR'%, COR", CO,R", CONRPRY,
15 SORY, SO,R", and SO,NR"R";

R'"is selected from the group

H,
lower alkyl,
COR",

20 CONR"RY,
Ca. alkyl substituted by hydroxy, alkoxy, or NR™R'®, cycloalkyl,
cycloakyl substituted by hydroxy, alkoxy, lower alkyl, or NR"R",
heterocycle, and
heterocycle substituted by hydroxy, alkoxy, lower alkyl, or NR'R';

25 R"and R" are independently selected from the group




H, and lower alkyl; and 25 R21 is selected from WO
2004/ 041821 PCT/ EP2003/011892 -17- |ower alkyl, and
C2-6 al kyl substituted by hydroxy, al koxy or NRL5R16.
Conpounds di scl osed herein and covered by formnula I

W@myﬁlﬁpy exhibit tautomerismor str UCtp?.rr/ﬂzoosmnssz
isonerism It is intended that the i nvention

enconpasses any 5 tautomelit or structural isoneric
form of these conmpounds, or m xtures of such forns

(e. gf’ racem c m xtures), and is not limted to any one
tautonerjc or structural isonmeric formdepicted in

f or ezl apove. When the conpounds of fornula I

exhi bit structural isomerism the preferred optical

i sofferaliybsubieibitet bydiydrgxys dkaxploaNRSRBel ow Rs R7  CH3 ! |
R N~Rs RNNOR RZR4 3 101la. 1In a

pr etrlonled, enbodi nent, the invention relates to a
conmpound of formula | wherein RL is selected from

5 ar YkycloMRe sdsiithied BPS ok hREyDwENMIQY o, GERIGR14.

Especially preferred are those conmpounds, wherein
ar Yietlr§ Q,% y! . In-another preferred enbodi ment of the
conp%urncgg OP formula I, RL is selected 15 from | ower

Esplr iR Bt ibue S Aol Bl SN wher i n R

bR B TP Dl et 8T Il

including one or more additional hetero atoms and being optionally substituted by
10 the group consisting of one or more lower alkyl, ORY, CORY, CO,R"”, CONR"R",
SO;R", and SO,NR"R'%; '

R" is selected from the group
H,
lower alkyl,

15 COR",and

COR"; and

R, R" and R™ are independently selected from the group
H, and
lower alkyl,

20 or, alternatively, NRR'® and NR7R"® can each independently form a ring having 3

to 7 atoms, said ring optionally including one or more additional hetero atoms;
R" and R* are independently selected from the group

H, and

Iqwer alkyl; and

25 R isselected from




each independently selected from Cl-1o al kyl and C1-10
al kyl substituted by OR12 or NR1OR11. 20 In another
preferred enbodi nent of the conmpounds of fornula I, R2
is ORL2. In a further preferred enbodi nent of the
obaueds of formula 1, R3 is H In ano ed
‘Wgnbod#%gnt of the conpounds of fornula %E%ﬁﬁﬁgﬁ%ﬁﬁa
are H. WD 2004/ 041821 PCTtEP2003/011892 18 In anot her
prekf %gienbodlnent of the conmpounds of formula I, R
5 substituted by NR1IORL1l. In another
preferred enbodi nent of the coqqunds of formula I
R5, Crelkyhwybsitutedbg hydmogmtlkaey os NR'B Y. oner al kyl |
preferably O-CH3. 5 In another preferred enbodi nent
of the conpounds of fornmula_ |, R5_is hal ogen,
pr efempgsngs dgiclosed herampﬁ eqversd bt faromuiad abons ey SEVRIE of t he
toqopeaismds stofciutdisombrind. It iRDtendedithat the hvEloh @doRfasses any

s t&ﬁgﬁﬂ%r&g&ru{l{uﬁl Q&ﬁ&ﬁ@&g&ﬁﬂ&%@hﬂ%ﬁ? oPAREALLIoPhch Rrh{1e

present | nvent
(g-§-racemie mixfures), ap¢ dpnok imited g pyy e BAPMERS Harudturelisomstihoxy
feqphéapigte}l inffommadaiyabe2- 0x0-
3, 4-di hydr o- 2H pyri m do[ 4, 5-d] pyri m di n- 1- yI] benzoni t
ril Whéﬂham?ﬁlﬁuﬂs iof formula I exhibit structural isomerism, the preferred

ﬁ:ﬁéa@fs&xgﬁEs%ﬁi%éqﬁjy%ljtﬂﬁﬁaﬁgbg& ethyl') - phenyl ami no] - 3- (4- e

0X0- 3, 4- di hydr o- 2H-pyri m do[ 4, 5¢d] pyri mi di n-1-yl ] - benz
onitrile (Exanple 5b);

()-3-[7-[3-(2- dlnethylanhéﬁ > ﬁenylanino]
- 3- (4- net hoxy- phenyl ) - 4 h
0Xx0- 3, 4- di hydr o- 2H—p rég1din-1-y|]-benz

onitrile (Exanple
() - 3- ( 3- ( 4- et hoxy-khe Kkmethyl-?{&
[2-(4-nethy|-pimaqa2|m-1- &t hyl ]

3, 4-di ydro Zkkpyr|n1d0[4 5- d]pyrlm
ile (Exanple 7); ()-

o- et hyl ) - phenyl am no] - 3 (4- met hoxy

phenyl ami no} - 2- oxp

i din-1-yl)-benzeg?

[7-[3-(2-dieth

- phenyl) - 4- g2 2

0x0- 3, 4- di hydr o- Zq-pyrlnldo[4 5-d] pyri mdin-1-yl]-benz
1o amde (Exanple 8R ()-3- Ia.

[7 [ 3- (2-di et hyl am no- et hyl ) - phenylan1no] 3- (4- net hox

%rbitlef%{rea Ag%ﬂé%it,%ﬁe invent; 01 rﬁlagoes t(?;]pom]i)oun of fozfn ? 1] benz

ealéi cs mgx)'y ang aryl substituted by CN or CONR R Especxally

p@fex&d@&-tlﬁoéemtphmdy -wWhaetiydrl isphemgl hyl - 7- { 3- [ 2- (4- et hyl -
pi perazin-1-yl)-ethyl]-

ph enayallnamrrp?&fen%a @ﬁﬁ@cd%nérn df Y nfdodids BHbinIAOR %s RicetbPyr i M
15 frogxl lower aH(yl)an(P 82 § aﬁ(nf sugstltuted by OR" or CONR'’R'. Especially preferred
are those compounds, wherein R’ is lower alkyl.

In another preferred embodiment of the compounds of formula I, R? and R’ are
each independently selected from Cy.19 alkyl and Cy.yo alkyl substituted by OR'? or
NRYR!.

20 In another preferred embodiment of the compounds of formula I, R? is OR'.
In a further preferred embodiment of the compounds of formula I, R® is H.

In another preferred embodiment of the compounds of formula I, R? and R* are H.




10

15

20

25

25 (Exanple 10);
3-(2-brono-phenyl)-7-[4-(2-di et hyl am no- et hoxy) - phenyl
am no] -1, 4-dinethyl -3, 4-

di hydro-1 H pyri m do[ 4, 5-d] pyri m di n-2-one (enanti omer

le 11f
W(%Quz)gﬂﬁgﬂpng phe%yl )-7- [4 (-2130“ et hyl am no- Pg{’”ﬁzp%?mfm]g?]enyl

an1no] 1, 4-di met hyl -

) B %@9%8 s 3% R B85 Ao
su sgtuted by NR'R".

()-(3-(2-Brono-phenyl)-7-[4-(2-di et hyl am no- ethoxy) ph
eny Ireambther] prdferdeddimbredimyht-of the compounds of formula I, RY, R® and R* are

aﬂl@'lmmrﬂﬂi fﬂye?ér:mlm-[(:ﬁ 5-d] pyrimdin-2-one. The

conpounds of t'hé i nvention inhibit Src tyrosi ne
K e e AR ATBRHA S AL CrSE e R lITE 18 SBLIRT

IEﬁﬁ?Wbﬁfof 5 solid tunors, specifically breast,
colon, hepatic and pancreatic tunors. These conpounds
ar eltringthinprefaradembbdimens ofbk tormpemits afosmalmt Rf i
possess advantageous bioavailability profiles such as
i npThasitbwitgabmbimdy &k pafeirkd dnybodibint Becaldingft fie pregent
iﬁﬁﬂ@ﬁJ”ﬁnt the present invention relates to

armaceut i cal conp03|t|ons conpr|3|ng at | east one

of,_for a
G IR oo v Y} Preoiuping o OGRS RS S mb e c.a
%%ﬁbwb?2mewn@awﬁbﬁpﬁuwﬁmﬂsﬂEMEumﬁnhKﬁympﬁéi exanpl e
inthe formof tablets, coated tablets, dragees, hard

(@)-39D{3 (2giditaflantine abﬁ]&bl&:ﬁylarﬁmb]lﬁ (M&hoﬁmhbwl}@.’-lﬁxethﬂﬁ
AU e%-p;nﬁu%@@rm%sgdm gﬂ‘%@hz‘&hﬁﬁl?[&%ﬁl@%)m ly,

for ex e fo uppOS|tor|es

er.a far e m_Of, i
aps Pl eEhliilghe ST PhSumrol CpR B bR B
geddatiydiordreprringdold Srideyrigidier L v bperanitrdle (Bsemplopkrul a | |
and/ or the salts thereof, maybe manufactured in a
(BBBHR (4-méthdxyipheryt) ednmethyl-7-{BH2 ( amtthyleplyrazimyl -pipathg]-of
pqaegxaﬁm}%% -3 &fﬂyﬁﬁ: 2}?@ a4tk 3l %amlﬂhq Béh{bgltnle

ting, emilsif ent r appl ng ragee- maki ng,
WP§ Shl|l2lng processes These pharnaceuti cal
preparations can be forrmulated with therapeutically
héﬂ [3-@2répthylamino-eshyl bphyariireinelad- (4 reethoxy phenyhck- wetbyl-2c or n
o%b-3/4@lihyaio-28Bpyriteli 4,0 91| pyHiaidod -yl bedzemids (BXainpledRi d Or
its salts can be used as such carriers for tablets,

(?&ﬁﬁ%ﬁz%&ﬁﬁamﬂ& 2ALBhAN Qnﬁ@! @ﬁktﬁ&?"&:lﬁﬁ;ﬁw lneﬁlyx 2-

et - piidele S lmRgrides P51 Seasiel ncl lde

nature of the active substance, no carrlers are
(§brét-ErmethoxguphenyB ob-methyl el 3d 2rélemerhyl igterazigel-di-ethyl]-
pheyRie$-2-oxSajdtdiyd e -nabirinias{4 5 dlpyhibedinanyt Raiatid of
(E&hﬁkh@ﬂs and syrups are water, polyols,

3-(2-bromo-phenyl)-7-[4-(2-diethylamino-ethoxy)-phenylamino]-1,4-dimethyl-3,4-
dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one (enantiomer 1) Example 11f});

3-(2-bromo-phenyl}-7-[4-(2-diethylamino-ethoxy)-phenylamino}-1,4-dimethyl-3,4-
dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one {(enantiomer 2) Example 11g }; and
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25 saccharose, invert sugar and gl ucose. Suitable
carriers for injection are water, alcohols, polyols,
gl ycerine, vegetable oils, phospholipids and
surfactants. Suitable carriers for suppositories are

wé %4?,;210r hardened oils, waxes, fats agpcggE?mg;f@ibsgyi d

pol yol's. The pharmaceutical preparation

contai n preserving agents-1%el ubilizing agents,
stabi|lizing agents, wetting agents, enulsifying

G Drosed e - Gl ot by highenggmiagbh-dimethyl-
3.4-dihpdroNél-pygietidod4,5-€ plyiimidine?-oner yi ng t he osnotic
pressure, buffers, coating agents or antioxidants.

TheYhe afinpdusSd o @R ggmio@tngg_htsmﬁb?maqs&.a’meye C\éﬁ‘lg_blﬁlla% e
S N S ncl ual LT1.0Nn actl ve | ngredil.e

B R Pl RS oG | Py B SR ER B o
solid pumrors enecifiahekreastel colen. hiepaticand patcresticmeesu A besof
doRipoti A3 afe bighly pednieftid toRel BaktGfes adthiRPbiskss atlvattagbdigast ,

AP s BB TR o cier i ng 1o a

[ an effectjve

human tient 1ee f such thera

et Bpiogtve ehedifit g Rykaten e PRty s
GempPiidTe dorapyising at leabfeone enmpoumrbief fasfautali corp phamageutically
dctpble s br edtéi@hedf Ng t he conpounds of fornula |, are
useful in the treatnent or control of cell

Pr olrh{ e bRl Y QuticR FhsRIHE! Sn bl Jarf tuegwam{ fopeaﬁklg%ﬁ@'
Isgtr rs. T esD§ C OU]{]d‘S‘P an ormul gt i OPS_ cont al, ni ng
fga? @ ﬁiaseﬁrgéa Pedipeges Bt TP gelatin angples $plutipes, emulsions

darsespensiens. They @o alsa teladminisseoddi rettally, dorexsmpls ircthe fagm of or
ﬁﬁ@m&rﬁs, oPpRERLrally 6 Qinpld) &PBL fofm P RBRGEIRRL.C t unDrs.
Thus, the " present invention is further directed to a
nmet ti - ' [ ..
it e fhack AR Bl Seol WS Blarispg compounds

#fr@elaikﬁéd@ﬁ%a pitts Bereef myrhs srvAMacrred ing magneRthal is kngidn or
tht &t, 8.glbly mednstofienhagneoiial wixingyenedfpidating \dissalving) fianddting,

: i 1 S iy

OB AR g e
PifREGPcan b oy "ngleeéapggﬂfﬁwmts Beregnis axpugng carriers.
Iprtoteorngn dtdreh Grulenniatnach thedeoft tale, seuib padtr ity gdlts cantbe esd echuch
ERIATHN M, B te@tabRis! NEeARRYE Blldi¥ GIsHIES ShikiSle MFRMMor | S
V\#t in the ski lc{evl n he. aragx. 1 fTh t%ﬁr apetf'tﬁl cal | ¥
sal peh gl B Rfe YERPteblE Gl brend o BEIFE BE BB PEFRG! t o
thédctve sibsleant, hoearieasrregensrallgirequired inithbarase iofioft geldtindapralyso e
S AHRedod tRe MalRRES of KINNMAS 4nd sfriifs arddter, pael, dosage
will be adt| uste% (ifo %h§.t| I’idl VLdUiaI. rrg ui renEntIs ol
SESSAOSAP T RPeL Y el Uil ot TP imedipR afepaler abonils
robylscalser{ns) vegstabls g il plrrispliobipidy and surfatants.oivitebledarriers for
sapbBsitdrzt 4rahdt@al or hit@ened GiRdxksDAs BRL RehiliGR@pafbls. as wel |
as the patient being treated. In general, in the case

of ?B@ﬁharmaceutical preparations can also contain preserving agents, solubilizing

agents, stabilizing agents, wetting agents, emulsifying agents, sweetening agents, coloring
agents, flavoring agents, salts for varying the osmotic pressure, buffers, coating agents or

- antioxidants. They can also contain other therapeutically valuable substances, including

¥

additional active ingredients other than those of formula L.

The present invention is further directed to the use of a compound of formula I for

treating cancer, in particular breast, colon, hepatic and pancreatic cancer, by




i0

15

20

25

20 or parenteral admnistration to adult humans

wei ghi ng approxi mately 70 kg, a daily dosage of about
10 ng to about 10,000 ng, preferably from about 200 ng
to about 1,000 ng, should be appropriate, although
65@/6&993? I|mt may be exceeded when 'anc‘f&Lz%gzmusIPe
dalfy osage can be adm nistered as a single dose or
in divided doses, or for -parenteral adm nistration,
it .may, be gjven as contin infusign. 25 In ot her
WRIIFGAR & DR PRARPRCP P! Rk ShePBE R et wmYPtldss f or
tohmpoprdayf &rautiia dand/@fits sltconpound of fornula | of claim
1, which process conprises a) reacting a conmpound of

t he Af aieffiinad Bovd e Porhpodids oRfhe bleseninhenbibDintuMiR); the

é@éﬁgﬁ %fgfgné'm%qr/ lggge% tgél%ga%%ealt é’lcoma ?&ep a%ilﬁragge or

dirosgers, 1 Patficyler oRFPlogical Gpriersq Ziesesarpoends i HRIFGORLI 2
dSht2inidgaaill cdmpdndslate paffsulwiyarsefilrin fR2 treffBert o tlcdnérolaf eolids

&lmsnﬁ%& oL Jﬁ? %eagrgpt i M@m}%@gn&frg s e o

for muy
iﬁ?e‘FiA“‘%mP%‘ 1s %&r dirgteghtp 3 metho éh{aear"rs saég-wdewmm bY

administering to a patient in need of such therapy an effective amount of a compound of

formuta I and/or its salt.

A therapeutically effective amount of a compound in accordance with this
invention means an amount of compound that is effective to prevent, alleviate or -
ameliorate symptoms of disease or prolong the survival of the subject being treated.

Determination of a therapeutically effective amount is within the skill in the art.

The therapeutically effective amount or dosage of a compound according to this
invention can vary within wide limits and may be determined in a manner known in the
art. Such dosage will be adjusted to the individual requirements in each particular case
including the specific compound(s) being administered, the route of administration, the
condition being treated, as well as the patient being treated. In general, in the case of oral
or parenteral administration to adult humans weighing approximately 70 kg, a daily
dosage of about 10 mg to about 10,000 mg, preferably from about 200 mg to about 1,000
mg, should be appropriate, although the upper limit may be exceeded when indicated.
The daily dosage can be administered as a single dose or in divided doses, or for

parenteral administration, it may be given as continuous infusion.

In another embodiment, the invention is directed to a process for the preparation

of a compound of formula I of claim 1, which process comprises

a) reacting a compound of the formula

)\f,g T

Bz
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b) reacting the conpound of fornula Ib wth an acid
hal i de or anhydride to obtain O Res Rzo O Il a
compound of forrmula I, wherein RO is -COCOCR21 or
COR17, and wherein R R19, R20 and R21 are as defined

wao%t?dz{“ 1, 10 and/or c) if desired, Q’XZ )i«:?%p@s%ﬂspze

conpound of formula I into_g pharnaceutl
acceptable salt. The present invention is al so

dvheacin ¥ O or SCHEHS, ehd RVRDRS, RaMalR® i DL Ll pEd 1@{15& (1;%{ a‘ﬁ't .
-acetl C

|ﬂmgkb§w§y@5ng§hﬁngg conpounds of formula
aci

"~ 2-{3-[8-(3-cyano- phenyl) - aﬁg4 nmet hoxy- phenyl ) - 5- net hyl
-7-o0x0 15

4,5-dl pyri m di n-2-yl am nol

5,6,7,8-tetrahydro-pyri
e 3); and

-phenyl }-ethyl ester (Exg
() - met hanesul f oni ¢ acRd R*
(2-{3-[8-(3-cyano- phenyl ) - (4- met hoxy- phenyl) - 5- met hy
| - 7-o0xo0-5,6,7, 8- tetrahydro pyri m do

[ - [ 4d|n - phenyl ) -ethyl ) -ester

(wéﬁ anp @y %’“gﬂ é%%&‘? ’64[138'2& b hiEPaynRLod affigformud)
The conpounds of the present inyention can be prepared
by any conventional neans. Sui'table processes for
synt hesi zi ng these conpoupds g pRrOVi ded in the
exanpl es. General ly, conpygtnds formula | can be

prepared accordi ng t.e descri bed synthetic
routes. 5 Schene 1WE; R'BcHo LbA 20 a0 NN
A NC 1 S

.y Jiﬁs & 1 ONPPOX3 N %
A NH2 N RL- NCO 'N|" !

wherein R® is H, and if desired,

b) reacting the compound of formula Ib with an acid halide or anhydride to obtain
19 20
o Ry R" o

a compound of formula I, wherein R js —C~0—C—0—C—R" or COR", and
wherein R", R*®, R® and R are as defined in claim 1,

and/or ¢} if desired, converting the compound of formula I into a pharmaceutically
acceptable salt.

The present invention is also directed to the following novel intermediates useful in

| the synthesis of compounds of formula I:

(£)-acetic acid 2-{3-[8-(3- -cyano-phenyl)-6-(4- -methoxy-phenyl)-5-methyl-7-oxo-

3,6,7,8-tetrahydro-pyrimido[4,5-d)pyrimidin- ~2-ylamino]-phenyl}-ethy! ester (Example
3c); and

(¥)-methanesulfonic acid (2-{3 -[8-(3-cyano-phenyl)-6- ~(4-methoxy-phenyl)-5-methyl-
7-0x0-5,6,7,8-tetrahydro-pyrimido[4,5- -d]pyrimidin-2-ylamino] - -phenyl}-ethyl)-ester
(Example 5a).




C'NC a NC CONG CNJJ O-NH1 X=Br or C 2 3 4

A R Base J A’\"NH2 NNO HNNN NO fl Ar 6 R5

Scheme 3 R 11, At H A NH2 COC12 Ar Ar"NH2 'J. Np
N3 O 7

NNHC NNOHVNNO QH A 6 H |0

wfdﬂ 4 R NNAeAcidhalldeoNA or HN
ﬁNﬁ%ﬁg\RNNNOArR'Ar'S V\D @E%‘foiggﬁ
PCT/ EP2003/ 011892 -23 Sch¥mwe 5 COOEt N R - NH2 COOEt

N N NHR 1
%‘Le J%mpound? OPI thgaresl\e/stsmvenul'\lon can begprepgred by any conventional

means. Suitable processes for synthesizing these compounds are provided in the

examples. Generally, compounds of formula I can be prepared according to the below
described synthetic routes.
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WO 2004/ 041821 PCT/ EP2003/011892 -24 Exanples The
follow ng exanples illustrate preferred nethods for
synt hesi zing the conmpounds and formul ati ons of the
present invention. Exanple 1 5 Exanple la

W(gc%%g,%fsgl 4-Di chl oro-pyri mdi n-5-yl)-et ha%]rmpﬂ)sgﬂsgf"

193. 03
()-1-(2,4-Dichloro-pyrin déh=5-yl)-et hanol was
synt hesi zed from 2,4 1o_di ctlﬂ oropyrimdine (A drich)
according to the Iitera rocedure of Ple, N.;
Turck, A ; Mrtin ; Barbey ;. Queguiner, G Tet.
Let he ﬁ:_@ygnqg@plesllh@gatqg@@rregghﬁs éorsymthesizing the
dojnpaurtls B dfbdnfuldions-of fhe phdsant @édiiyh. ) - pyri m di ne NCI
Cl111,N C 15 211.48 To a solution of

()-1-(2,4-dichloro-pyri Q,FQ-IS yl)-ethanol (1.27 g,

6. 60 mml) (from Exanpl'e Ta supra) in phosphorus

oxy%m e (5.0 m, 53.11 mml) (Aldrich), at 0 C
di i sopr opyl ethyl-amne (2.60 nL, 14.78 nmol)

éﬁ“ﬁﬂ%&iﬁ’%g BT ERC VR ure for 16, m nut cs. and

then at 20 115 C for 3 hours. The reaction was cool ed.
to roomtenperature, dilu{e W|th toluene (10 nmL) and
the m xture was then pouye ifito ice (15 g). After
stirring for 10 m nut e, Nt lge | ayers were separated
and the aqueous extract was back washed with tol uene.
The conbi ned organi c exia@sts were dried over
anhydrous sodiumsulfate, filtered, and concentrated.

Pur | i)Lp@tmemax pé)rhﬁﬁi'ih Jamaﬁ@qmpmes&& RiRge, 40M

Gitnaonyy sty GRUD dreaeckin G R bT BRp RO T S PP A dord A

Martini B Barbewﬁ eﬂlepgtyngg(g Tgt. L@g 19\?%34), 1605-1608.

Example 1b

(£)-2,4-Dichloro-5-(1-chloroethyl)-pyrimidine

N cl
A =~
) N o

211.48

To a solution of (+)-1-(2,4-dichloro-pyrimidin-5-yl)-ethanol (1.27 g, 6.60 mmol)
{from Example la supra) in phosphorus oxychloride (5.0 mL, 53.11 mmol) (Aldrich), at
0 °C, was added diisopropylethyl-amine (2.60 mL, 14.78 mmol) (Aldrich). The reaction
was stirred at 0 °C for 5 minutes, at ambient temperature for 15 minutes and then at
115 °C for 3 hours. The reaction was cooled to room temperature, diluted with toluene
{10 mL) and the mixture was then poured into ice (15 g). After stirring for 10 minutes,
the layers were separated and the agueous extract was back washed with toluene. The
combined organic extracts were dried over anhydrous sodium sulfate, filtered, and
concentrated. Purification by flash chromatography (Biotage, 40M, 10:90 to 15:85 ethyl
acetate - hexanes gradient) gave (*)-2,4-dichloro-5-(1-chloroethyl)-pyrimidine as an oil.
(Yield 1.233 g; 88.3%).
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WD 2004/ 041821 PCT/ EP2003/ 011892 25 Exanple Ic
()-2,4-Dichloro-5-(1-bronoethyl)-pyrimdine NBr ClA N
Cl 255.93 5 A solution of
()-1-(2,4-dichloro-pyrimdin-5-yl)-ethanol (0.50 g;

w@phaeap! ) (from Exanple |a supra) and PCy RIS,

di i sopropyl ethylam ne (1.10 ni; 6.25 mMmo
in dibronmonet hane (0.35 md)- was cooled to 15 C.
Pho horus oxybrom de (0.73 g; 2.83 mmol) was added
BPafti on. Cooling bath was renoved and reaction
mxtwevms MlHedatromntmmmauMe After 20
(F-Réttidhlore-fd-promoeihghrpiiiaidae | uted with ethyl 10
acetate and water. The organi c phase was washed wi th
brine and then dried over nhydr ous sodi um sul f at e,
filtered and concentr at o %yi ve crude
()-2,4-dichloro-5-(1- o ethyl)-pyrimdine (0.61 g;
91.4% . Purification by flash chromatography (Biotage,
40M 10: 90 et hyl acet at ey55g9fiexanes) gave pure
()-2,4-dichloro-5-(1-bronoethyl)- pyrimdine as an oi

%”'t g sollf’tﬁ)lnlog{ﬂ 189 4GS bt Rin s 1) Shdnb B 58E; 360 mbmdl)

(frym Fxamplg ]@HH‘RS‘F)én@d'(STPTBPW@PW}H (1053 65 @) (Rldgich) in
ditrepaneikna fD.35Mmal) wayeoledtoly I°C:2P1foqﬂmds biybyoraitle(0FB £263 A

ﬁﬁ&l%ﬁs‘QE?egﬁn (SHe gﬁﬁﬁ& OBy ﬁ{%n v@d JHd'reaQﬁcﬁaniml'e)was

dric in 70 cooled to
stirgesl agroopt tespRarAtiTe: i &l ?‘E‘“Ses’lﬁlﬁ "FF @%Eﬁgte‘gﬁﬁ! Syl |
atet@Gandwmiader. Thaloggrnic phasavess wastietbitichring and then drfedsvech a

awdﬁous batunt Atk %ﬁ&&d 1A B chhied ¢4 ﬁm&m&w £4-WRBoroke At

bé"d‘b‘}l\ﬁ‘ap [ “’“‘?‘E’e&? e &l Jtlf\/ Ii)Frg%"‘“"“g’é’ Zl]i‘ E‘ﬁEWB%E"ﬁ" apl}i(qﬁ“’tage’
19M) 0 sthyloretase hyanstisgieares (1156 dighlon:-86-trompetiyAt dr i ch)

pyfimideie badnoil W s@fdified Whéh stkdd iMRSigRdeed drop wi se over
28 m nutes and keeping the reaction tenperature 25

bet I t he
M0 e Thn A SRR o e
fﬁ?@i"’ﬁate (125 nml, 1.55 nol) (Al drich) was then added to

Ethyl 2-formylbutyrate

A solution of diisopropylamine (120.6 mL, 0.86 mol) (Aldrich) in tetrahyrofuran
(370 mL) was cooled to -30 °C. #-Butyllithium (2.5 M in hexanes, 344.2 mL, 0.86 mol)
(Aldrich) was added drop wise at such a rate that the reaction mixture temperature was
kept between -30 to 0 °C. The reaction mixture was then cooled to -75 °Cin a dry ice -
acetone bath. A solution of ethyl butyrate (100 g, 0.86 mol) (Aldrich) in tetrahydrofuran
(170 mL) was added drop wise over 28 minutes and keeping the reaction temperature
between -75 to -70 °C. The mixture was stirred at the same temperature for an

“additional 30 minutes. Ethyl formate (125 mL, 1,55 mol) (Aldrich) was then added to

this mixture over 25 minutes and maintaining the temperature between -75 to -70 °C.
The resultant mixture was allowed to warm to room temperature and stirred at room
temperature for 3 hours. With external cooling in a cold water bath to keep the reaction
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30

this m xture over 25 mnutes and mai ntai ning the
tenperature between -75 to -70 C. The resultant
m xture was allowed to warmto roomtenperature and
stirred at room tenperature for 3 hours. Wth
cooling in a cold water bath t

W 0 D004 041825 PCT] EPa008) 011635 Er By
tenperature bel ow 30 C ace#fi-c acid (98.55 nl, 1.72
nol ) was added, followed by water (430 nL) and
terpeItee beiew Phiteacetzadd MBPS mhf h Brmal by @%E#ﬁ@]%@bn wWAREr s,
(#3vemOraddicidodomythtne (MASNAATE depatatihy thalagets, 8 Offaridliyer The

QU DEGke é’rr(ado T TR S viidr 8 erWat Betracted with
e Bl ey W e

s0@0A birtrbonafdselubias (200 @bl dbekass efustuscpluticewa xitraged with
MhtPomdhanb | 106 %ﬁtﬁﬁﬂgln& :1199'5 Wed theAbdmihdodHed obeRdRiush

re the nbi, ned,. dried over. sodium .sulfat ver
Sl TR DP SR oo e gy o i, S5
df S pradgctadodistillegovenvith teighydsofursh.) t The residyeiviestdistifted at 65 -
L !°§tzjsln:uﬁ BigPVEHe faktioh dkﬂtiiéggigyrdt of %%1 Pd_ltll_2h3)m1§|1‘%) gRsiElie Was
i Shi t = d nm : e fraction
tg[lmigbiub’fa?%éﬁgl\ﬁigrgjsa g%bg) 81 C (23 nm Hg) gave ethyl 2-
SLI? forn%l butyrate. (Yield 68.35 g, 55.1%. 5-Ethyl
M N H Urea (19.39 g, 0.32 nol) (J. T. Baker)
was added over 20 minutes,to fumng.-sulfuric acid (26
- 29.5%free SO3, 135 nL I 2,65 nmol) (Aldrich) with
cooling in an ice water™bafh~ 15 mai ntaining the
reacti on tenperature be en 8 to 15 C. After stirring
for an additional 30 mnutes, ethyl 2-fornylbutyrate

0
(46,55.9,..0.3 rom Ex |l e . .Ssupra) was .
ottt 60 S A s baeEy f*%?ﬂr@wgﬂ#@g&w%ﬁo i e
aid (39 286 %rfree SO, 1 Hrmls 2.6F mplh tildrinh) widinepohingin 30icpvatertets, a
rﬁﬁrﬁﬁlﬂﬁ%ﬂ@ﬁ'&tﬂ{ﬁ t@ﬁpet%l?'@be&ﬂe%n @?ot B.oCOARS sﬂi‘?ﬂnﬁ _flc_iﬁl&ﬁadaﬁid?ﬂ

ver utes a S er ur e. eactl on
Rl e Qe R A RS kB sardrd 5o, ' o5
addrdroser 18 minwiges kexping 1B geactiongt the sams ierapefagiars: Afteostiningder was
ABHETY Bfnutespd¥dcdne @&tib@dif uwamsamglhdmrmlpwas\aﬂdeh oveR At : 0 3

. er at [ t . o cool e
DB Aol Uil Sty e lith Wity 850
teypreEare fos fip houke st ab 80 1198 °C ipeabquralgasserlpignaes ebseryede
afill ¥ehdtion wabeskothbr@tic, b leedioh Gniper@ivandkingtio t106a). fThe mBure

' o Li.d d | .
R
récliqnhsiow %ECeTWéP'Xfaﬁdvaathwo}s@?% g ey fofi20 Aingiicsy hy |
The scdiid formgd/ived cdll€3@d BibfilgatioB5va8lidl with cold water, hexanes, and diethyl
ether and dried by suction to give 5-ethyl uracil. (Yield 38.85 g, 85.9%).

2,4-Dichloro-5-ethylpyrimidine

1
N* ]
c|)§'N

N,N-Diisopropylethylamine (195 mL, 0.86 mol} (Aldrich) was added slon;ly toa
mixture of 5-ethyl uracil (52.3 g, 0.37 mol} (from Example 1c, supra) and phosphorous
oxychloride (150 mL, 1.61 mol) (Aldrich) with external cooling in a cold water bath. The
mixture was heated at reflux for 3.8 hours and cooled to room temperature. Mixture was




2,4-Di chloro-5-ethylpyrimdine CI" N
N, N- Di i sopropyl ethylam ne (195 ni, 0.86 nol) (Al drich)"
was added slowly to a mxture of 5-ethyl uracil (52.3
g, 0.37 nmol) (from Exanpl e 1lc, supra) and phosphorous
W@’Q}ﬂa%ﬂtﬁp oride (150 ni, 1.61 nol) (Al dr'_lr%tf‘)EPi% dlise
external cooling in a cold ter bath. The m xture was
heated at reflux for 3.8 Hddrs and cool ed to room
HRAPehrad MESce . i i
E‘SE‘? EP2003/ %(36 %%g t.%%@?ﬁgﬁ%%gﬁfd?‘f%’di“&_"ét“‘(eété‘(SEdga} 20
VI DCBTAEED POS AT vt a8 d Theresuling mbrtare was fliegsd
Hroum Celitet ond tB(iltntarortragedwiithfethybuobthta ghdxanea(1: 1, £X 300 mit er
D dombiee ofe@fidthietsi@ls WAsKAHi® WHRS (5 k1§ dRE ov Do RUGH
5 %&{ettﬁ{e{e)i aﬁdq c%néeﬁt?atultl yrate gxtr é\cﬁ"t_ed?ﬁ tg% eﬁﬁ%l
Acerar e AsParatatedto dryness. BF1HHe ras dispplxed iyl Agstate -
Bgags (1 iapg Bezed rauahdd Rathdevilida gelandeutin@5ath mhe)ssmakolven.
Dlveehiltrato dhhsitoncontatdd it Presd to i €2, di AIBE- £ XAAGHEifL LRI (idd
S ¥81858y) This residue was dissolved in ethyl acetate -
hexanes (1:1) and filtered through TLC grade silica
I el ut j wi th.the same solvent. The filtrate
%2@’%2%’33&% gfri’g‘ﬂ"?e yhpysidine; o gi ve
2,4-dichloro-5-ethyl-pyrigidine. (Yield 56.3 g,
85.29% . ()-2,4-Dichloro-5](1kbronoethyl)-pyrim dine
Sr ill& 10 N—Bronnsucgiﬁﬂ%$ﬂe (64.2 g, 0.35 nol)
10 (Aldrich) and 2,2'-azoebi's”isobutyronitrile (AIBN,
1.78 g) (Aldrich) were added to a solution of

z, 4-NiBohloniceamimidetshny b,myss infl)tih Rigic) 264 @,i’l’gazo—@tisBZ_ [jm' %400
. : [ &) ki, £A0 bon r nide
%{;i‘?%ﬂ%ﬁmm%& 179 ABD) koG Riolyfod S hdadar <
Yeigifiaad 5¢-36 P 3beb Erqye Brmpled s, sama)ie sasbindetrachlsaider(400
mb)s The mixeure dasthirtal g refldl for §5 Béles éhiéikbcﬂe_'? te ﬁio.nlﬁt&ﬁpe@hh&te.ed
; - 21 8). iltrate was
+ Ml ek s 121 s Bl U5 L
P AThy 15 CRPHERH S frairatedodines Yo ey )4 6GloroESEinpi e
Hrem@athyl)fpyrimidine. (Yield 81.3 g, 100%).
1-(2,4-Dichloro-pyrimdin-5-yl)-ethyl]-(4-nethoxy-phen
yl ) Eemipherdl | iH 20 G N C 298.17

()-[1-(2,4-Dichloro-pyrimidin-5-yl)-ethyl) -(4-methoxy-phenyl)-amine

’@’0\
: N N
P
.
o TNT Tal

298.17

20

(£)-2,4-Dichloro-5-(1-bromoethyl)-pyrimidine (1.97 g; 7.70 mmol) (from

Example 1c supra) was dissolved in acetonitrile (21 mL), p-Anisidine (0.95g; 7.70

_ mmol) (Aldrich), potassium carbonate (1.17 f:;,‘; 8.48 mmol) and potassium iodide (0.32 g;

25 1.93 mmol) were added and the mixture was stirred at room temperature. After 16
hours, the mixture was'partitioned between ethyl acetate and water. The organig phase
was washed with water and brine, dried over anhydrous sodium sulfate, filtered and
concentrated. Purification by flash chromatography (Biotage 40M, 20:80 to 25:75 ethyl
acetate - hexanes gradient) gave (£)-[1-(24-dichloro-pyrimidin-5-y1)-ethyl]-(4-

- 30 methoxy-phenyl)-amine. (Yield 1.82 g; 76.3%).
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()-2,4-Di chl oro-5-(1-bromoethyl )-pyrimdin (1.97 g;

~7.70 mmol ) (from Exanple |c supra) was dissolved in

acetonitrile (21 mL). p-Anisidine (0.95-g; 7.70 nmol)
(Al drich), potassium carbonate (1.17 g; 8.48 mml) and

wd? ﬁoﬁ?d pmiodide (0.32 g; 25 1.93 mmol )tP’@WESN%?}?@?Z and

e mxture was stirred at room t enpera
hours, the mixture was par#tioned between et hyl
acetate and water. The grgaplc phase was washed with
wat er and brine, dried nhydr ous sodlun1sulfate
filtered and concentrated. Purification _ag
ARSI B AR PRI EMATvie LR UL T
dpeinsitie-1-ylHexanitdle gr adi ent) gave ()-|
1-(2,4-dichloro-pyrimdin-5-yl)-ethyl]-(4 30
nmet hoxy- phenyl ) - am ne. ( ie ~82 g; 76.3%. WO
2004/ 041821 PCT/ EP20Q 28 Exanple 2
()-3-[7-Chloro-3-( %p@ -phenyl)
4- et hyl - 2- oxo- 3, 4- Hydﬂo 2H pyri m do[ 4, 5-
dl pyrimdin-1-yl]-benzo rile NN C~NN-OS 405. 85
To a solution of ()-]
1- (2, 4-di chl or o- pyri ni di n-5- yl) et hyl ] - (4- met hoxy- phen
yl)- amne (0.10 g; 0.34 nmol) (from Exanple Id
supra) in toluene (1 nli)4088S added 3- cyanophenyl
i socyanate (66.6 ng; 0.46 mmol) (Al drich). The m xture

was*rbsﬂ@adn bm—ﬁn (zmd.cmalisp@rh.dﬂalﬂylﬁetﬁm (4&&?&@%&3(1) 1o

0 n 0 er at actll S
AT P Do Bheh iR PRHACRSIAD Fruehd G T SRR
yanophand dseerangte (BS. ﬁ@x&ﬂésmaﬁh Aéﬂficb)d Thpmixgre yas hippted igenj d
diléathdtiH 0 0C Rir efoTRdisA ARerlkbaliy, toVasm tentpRitilg thefeakticStk y
cgh.%hdrzltéﬁ@dertr&h{eg %}‘nguPJ "t@@&sxs# s Fln]rateg Qb ﬁ&aﬁeQ% rial? Se
brigtlyy The sokd f%étf%(mmsélﬁﬁ diga) weﬂkﬁn upyn fps hhﬁ%ﬁh}le
térAdhglirbfofa) (1. %ML coolkd imanricd-einé buth dnlderested with preassi@acdd on
bR ide AN &l trﬂgdry‘ug gx %) nfzhgcﬁ 5 lAtﬂ%ﬂﬁqn hl}t]%qug h
tﬁ%ﬂé’idlaﬁlfereaf%?fewaw F?Wﬁﬁfév%je%ﬁs@aﬂw té{fd\gﬁﬁ“g?‘ﬁéﬂlf‘% i due
pad 0.8 pad waehhdwmetlhdsutetnh rﬁnﬁhxagmptupce(neam agjahe reddde
vﬁ@ptﬁ'ﬁi&@ﬁ)}mg}l @l\ﬁﬁﬁa@J ph el§ 4(960 engVa%etate hexanes) to
g_%l{ E? c%gr_?_ 5 ?4—met xymileny% &/ metli]lel[yogo 3,4- gﬁyc{] n¥ EH— - 0x0-3, 4
ppsimidal 4ehodnyrBnidih gyt l-renetingtrite asA splids  Mieldrfh 18 1gi 856%as a
solid. (Yield 0-13 g; 85.6% . Exanple 3a

Example 3a

Acetic acid 2-(3-nitro-phenyl)-ethyl ester
o
|

O,,N‘ 0
oY

3-Nitrophenethyl alcohol (55 g, 0.33 mol) (Aldrich) was dissolved in pyridine (1.2
L) (Aldrich). Acetic anhydride (215 mL, 2.14 mol) (Aldrich} was added slowly, and the
mixture was stirred overnight at room temperature (TLC: 30% ethyl acetate in Hexanes
showed complete conversion). Ice and water (200 mL) were poured into the reaction
mixture. The mixture was diluted with ethyl acetate, then successively washed with
aqueous 1N hydrochloric acid (pH = ~1), water, and brine. The organic layer was dried
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20 Acetic acid 2-(3-nitro-phenyl)-ethyl ester o'/ [/
O 3-Nitrophenet hyl al cohol (55 g, 0.33 nol) (Aldrich)
was dissolved in pyridine (1.2 L) (A drich). Acetic
anhydride (215 L, 2.14 nol) (Al drich) was added

w55cﬁ¥)64 and the mxture was stirred ovq;cq}Eg%Mﬁ%g{ oom

errperature (TLC. 30% et hyl acetate in hexanes
showed conpl ete conversiong?-1ce and vvater (200 m.)

vvere ured.intq.th i on ure. m xture
D PSP el i SRt Ea ot B e gl ey o Bve
watm:d ZV(ﬁmhro-atquﬂb@tbyl gangr hww&n*rmb (Yield 58 Baig, 0 @$m=l, 8509),
wat er, and brine. The organic |ayer was dried WO
2004/ 041821 PCT/ EP2003/Bd4pe2ab - 29 over anhydrous
sodium sul fate, filtered, and concentrated under

seduser @[a%ﬁﬁélﬁl?englpetﬁﬂ\éﬁer acetic acid . .
2- (3-nitro-phenyl ester as a yellowoil. (Yield

58.86 g, 0.28 nol, 88 e 3b Acetic acid
2-(3-am’no-pheny|)-eth stercHZN OO / O 5 To a
sol ution of acetic acid 2-(3-nitro-phenyl)-ethyl ester

(15 g, 71.7 mol) (from Exanple 3a supra) in ethyl
acetlareolitid®f pdebic acifs(3adtchepheadsthid kitea dl gy bhmoah b

Exlrn@lega supkaé\inobmym}tatemo &mess dddel Mespallyakin g eRbRd 1.85)
{f)\?cg‘l burt n{llﬁh}érw%s f(i?)ﬂrogen%ted IOOIIal P(.p arél%%ur?s ?natthe ggp \):%ngatug % q

e rea
Brpsician qne boyry Thivdachem mistpre Uas\mtsrﬁd @terared g Gelisg” @nd wpsbed
#ith dhiyhécetawa TheflGae Riscatentrawddader keiied @ebs ke give freti

B frenRby et (A PRYRIAM A o090, 25 et ¢
acid
2. {3 [8 (3- cyano- pheny | 5283 1ot hoxy- phenyl ) - 5- net hyl

‘e‘v) 6‘\,64}689# &t3-EhPavenomienib G metboginbsyDra-BeR -9ani no]
5, Nemylahyded-pptimids{t6+d] primidi -Bly it of-ihendB-efByl ester

P

548.61

A mixture of (£)-3-{7-chloro-3-(4-methoxy-phenyl}-4-methyl-2-oxo-3,4-dihydro-
2H-pyrimido[4,5-d]pyrimidin-1-yl]-benzonitrile (1.00 g; 2.42 mmol) (from Example 2
supra) and acetic acid 2-(3-amino-phenyl)-ethyl ester (2.03 g; 11.3 mmol) (from
Example 3b supra) was heated in an oil bath at 110 °C for 1.5 hours, Upon cooling, the
mixture was triturated with hexanes containing a small volume of ethyl acetate. The
supernatant was decanted away and the residue was purified, in two runs, by flash
chromatography (Biotage 40M; 50:50 to 70:30 ethyl acetate - hexanes gradient). The

. purified material was crystallized from ethyl acetate - hexanes to give (+)-acetic acid 2-

{3-[8-(3-cyano-phenyl)-6-(4-methoxy-phenyl)-5-methyl-7-oxo0-5,6,7,8-tetrahydro-
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548.61 A m xture of

()-3-[7-chl oro- 3-(4- et hoxy- phenyl ) - 4- et hyl - 2- oxo- 3, 4
- di hydr o-

2H pyrim do[ 4, 5-d] pyri mdin-1-yl]-benzonitrile (1.00

nge}%mdﬁl nmmol ) (from Exanple 2 supra) ?'}%Iﬁgﬁ)ﬁim(i}s?zc' d

am no- phenyl)-ethyl ester (2.03
(from 20 Exarrpl e 3b supra)3®as heat ed in an oil bath

urs n he ure was
Pty el imtrp iRt PhAT s ey 5 whliond 0 o
SR N&E’éﬁﬁt’lét 17Phd72 €uper nat ant was decanted away and
the residue was purified, in two runs, by flash
chr omat ogr aphy ( Bi ot ageExkfiple450: 50 to 70: 30 et hyl
acetate - hexanes gradi ent). The purified materi al

W3- [G-ﬁ%@ﬁ-ﬂk{drb)gﬁéﬁh igyBin{ind] - 39@ S eB oRy-phHSPANEShyl-0 o8-V €

% %%ﬁcps’é‘ﬁ‘édc’i e AT A R PR S henyl ) - 5- et hy! -
- 0XO0- 5 6,7,8-tetrahydro WO 2 6041821

PCT/ EP2003/ 011892 -30

pyrim do[ 4, 5-d] pyrim Ny m noj - phenyl } - et hyl
ester as a white soluj g; 77.5%. Melting
Point: 170 - 172 C a

()-3-[7-[3-(2-Hydro et -phenyl am noj

- 3- (4- et hoxy- phenyl ) - 4- et -2-0Xx0- 5

3, 4-di hydr o- 2H pyri m dofdgk, 5-d] pyri m din-1-yl]-benzonit
rile O "- NHNNN11I1O \ I \ I \ OH 506.57 Acetic
acid

() 2- {3 [8 (3- cyano- phenyq )= 6- (4- met hoxy- phenyl ) - 5- net
5, 6 :“‘f,“é 29 B 2R AP G- pore Rreadl-& (s e pp Rhedl-Hrmsthyl 5pon 0
5.GhEteyklydes-pryimided 4,84d ]| pydmiling2-ylamBe! - plgenphivethy! eftérd bovg;: 1.81
Exalptdn Be u:p,e Sprads dibsshea hn/Bixtude &En‘i&ﬁéhblr(ﬁi ) and
Bz i s tyfgnted (e Al e Wi "
qer@m;s@\dratqu A@heusy. The rdagsion snixtepg @a&mamoncﬂrbemrem eihbacgiate
ddivatef 1 1o chibliere WEIRIbREID Yhas A adhed wamslrmwdrﬁ:ﬂ over brine
Bl Soci Ryt RIR38HHR0, HRSHESL MLl B e by
aghrbeamaioseahy (0% @e AN ey setate) ta Bivelta-3parip(3- By 15
dilyb gih et ¢ 30g+aqolity-pRingl)-a geetDMox@ b Aiihydoetat ) to
ﬁi%?dof@,S—&[ pg(rzﬁn{dﬁf— l(-%]-géﬁg&ﬁ%iyef (Yield 0.67 g; 72.9%). A small amount of
additional material bumped over into the solvent trap during concentration. This
material was recovered and crystallized from ethyl acetate. (Yield 0.09 g; 9.9%). Melting
Point: 195 - 200°C. HR-MS(ES™) m/z Calculated for CagH,eNgO3 ([M+H]™): 507.2139;
Found: 507.2145, HR-MS(ES") m/z Calculated for C;o0HagNgOs ([M+Na]"): 529.9158;
Found: 529.1963.
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1

th

20

et hyl ) - phenyl am no] - 3- ( 4- net hoxy- phenyl ) - 4- et hyl - 2- ox

0- 3, 4-di hydro- 2H

pyrim do[ 4, 5-d] pyrimdin-1-yl]-benzonitrile. (Yield

0.67 g; 72.9%. A small anount of additional materi al
ver into the solvent trap duri NG TEPI03p11892

concentration. This nmateri was recovere
crystallized fromethyl acetate. (Yield 0.09 g; 9.9%.
Mel ting 20 Point: 195 - g R- MS(ES+) ml z

Cal cul ated for C29H26N6 “): 507.2139; Found:

- R bRl s rimdrort:

Py depepyrimidoid, E&lawyn@@yler)mnbphaﬂeaw etk C
acid

(2 {3-[ 8- (3-cyano- phenyl) j@rr%thoxy phenyl ) - 5- net hy
7 0x0-5, 6,7, 8-tetrah dlL h)ugmdo[_df 5-d] pyrini di n- 2-yl

am noj - phenyl[ et hyl est I HN'" "N NO \ |\
I \ ~-N OO=S 055
()-3-[7-[3-(2- Hydro henyl am no] 3- (4- nmet hoxy

- phenyl ) - 4- net hyl -

0Xx0- 3, 4- di hydr o- 2H-pyr|(;nsdo[4 5-d] pyrimdin-I-yl]-benz
onitrile (0.67 ng; 1.27 gmwl) (from Exanple 4 supra)
was suspended in dichloronmethane (13 nL). The m xture
was treated with triethybamne (0.23 nl; 1.65 mmol)
and net hane-sul fonyl chloride (0.13 to niL; 1.68 muol)

Al t { | ut th
ot (T G BBl Rheny ok G etap BheniB vetivk s
’F?e3 t é‘é‘@@fpéﬁ'ﬂmsufbfﬁiﬁnﬁpb}mrdmml] -baresnieiy (06 Ringg 23 Rfkyo!f O

tfom Banpleatmpra) Hagsuk a&al,mcm@.gmg{h;dét(%w ﬁe g(mr% gnal

|

SR R ol i i

1]f6<§t”ém° tsb)thhmoéélwampt@imhe@n aﬂdiememxgkulﬂmd uumcteo
yasveddedr Afle 46 Jnimidds R reftibd %'sﬁov@my‘auﬁ %?f- ghromatogr r%

({oﬁqgﬁé%e (T%e &X&Bﬁ) w&%ﬁ%«li )'ﬂth acfddhorrﬁ dlcﬁfé}/on% é/ and washe

{);?r% 6151[1 gfrug arﬁxwgqniﬁpaqsp]wg_dyqe@lmenmhy@rhesrsytﬂl]lmeﬂfa;d ) - est

@nceatated indaned derchighh@iiindb gM@&ude (+)-methanesulfonic acid (2-
{3-[8-(3-cyano-phenyl)-6-(4-methoxy-phenyl)-5-methy1-7-oxo-5,6,7,8-tetrahydr0-
pyrimido[4,‘5-d]pyrimidin-Z-ylamino]—phenyl}-ethyl)-ester as a foam. This material was
used in the next step without further purification. (Yield:0.76 g, 95.4%).

7

Example 5b

(£)-3-]7- [3—(2-Diethylamino-ethyl)-phenylamino] -3-(4-methoxy-phenyl}-4-methyl-2-

- 0x0-3,4-dihydro-2H-pyrimido([4,5-d] pyrimidin-1-yl]-benzonitrile

oL

ve
HN)\N’ N’l*o
©\ '
\\:-N
~

561.69
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20
) phenyl}-ethyl)-ester (0.19 g; 0.32 mmol) (from Example 5a supra) and dimethylamine

25

used in the next step without further purification.
(Yield:0.76 g, 95.4% . Exanple 5b '
()-3-[7-[3-(2-Di et hyl am no- et hyI )- phenyl am no]

- 3- (4- net hoxy- phenyl ) - 4- et hyl - 20

w@’i&i/&nfiéd' hydr o- 2H pyri mi do[ 4, 5- d] pyri qu:Lr%ﬁ%_ %déasggenz

onitri i~ o. IN\ N ~o HN11 N6 N
V\D 2004/ 041821 PCT/ EP20037%)211892 -32 A mxture of

@@n gH& )}'réen gnesaﬁomcl a)ad éZ é 78 r{é YRR }Phenyl) -6-(4-methoxy-
$)Tw@¥1ﬁeqxﬁ;5b& tss(eiwémawmld%‘rﬂawwﬁmw;imﬁpho[ 4,5
phidhylparliyil)restdhi (118 ;12102 Finfud] (FroplERiyple 5a61pay) ahd aRthelamint (18

gmg ipdRighith i T s PR Eand fjlezﬁéﬂrﬁ{ Ho 216 Mol o ne

cpliagdhe miKtunesss @nﬁwra%ep St Waspawme ERsBYEmg,
difiybacetate tuort wxtanaShexogro e phesatvasdvastied with brizeedvied weerwalsyrdrous

sgaxﬁﬁl'sﬁlfa%‘ﬁ@c&%n‘{ﬁ@@ P inHon ﬂfatsﬂh‘?or@ﬁ% yﬁflotag-EQ@S

@h ﬁﬂzuiﬂgg &thy. 3%&%%%%@@?0&0%w Y Exafﬁi])éﬁ??rhl%cgla etg\i acetate and
Iewanies gaved th)- ol - By(2fdiehsitam ing- e plgndashiso ¢ Bl domethexy 4 eyh)-

A POth{-2t ko 30 S det Y pyahRb@lsel] pyridkdina A bendoal thieiktldY

i zation fromethyl acetate and hexanes gave
[F%ﬁy%ﬁﬁy)[S (2-di et hyl am no- et hyl ) - phenyl am no] - 3- (4- ne

- phen

MR T3 2458, MR MG e Srlplged B Gk i i n
562.2925] Fobmh3@rb2x i le. (Yield 0.66 g; 57.9%. Melting
Point: 128 - 145 C. HR-MS5(ES+) m z Cal cul ated for
C33H35N72 ([ MkH +) : S562mp@85; Found: 562.2925.
Exanple 6 15

(&%-3?[7 ﬁ37ch§1m@a% 1525:5@ i)%r{}ﬁnﬁ{oﬁ%la RSB bR Imediy(-4- M
Hoget %*EY? ?fwmrai ot p‘b?ﬂﬁ“gﬂ}[lﬂl Iebengoniitile i di n- 1-y1 ] - be

nzonitrile HN N O

el
HNJ\N/ N*Q
@16\ _
N/
|

533.64

A mixture of (+)-methanesulfonic acid (2-{3-[8-(3—cyano-phenyl)-6—.(4—methoxy-
phenyl}-5-methyl-7-0x0-5,6,7,8-tetrahydro-pyrimido[4,5-d] pyrimidin-2-ylamino]-

(2.0 M in tetrahydrofuran; 2.00 mL; 4.00 mnﬂol) (Aldrich) in a bomb bottle and heated at
1100 °C overnight. Upon cooling, the mixture was concentrated and the residue was
partitioned between ethyl acetate and water. The organic phase was washed with water
and brine, dried over anhydrous sodium sulfate and concentrated. At this point, the
crude material was combined with material from an earlier run and purified by flash
chromatography (Biotage, 12S; 100:0 to 50:50 ethyl acetate - methanol). This material
was then crystallized from ethyl acetate and ether to give (+)-3-[7-[3-(2-dimethylamino-




\'' I V1 ~ NO533.64 A mxture of ()-nethanesulfonic
acid (2-{3-[8-(3-cyano-phenyl)-6-(4-nmethoxy- 20
phenyl ) - 5- et hyl - 7- oxo-5, 6, 7, 8-t et rahydr o- pyri m do[ 4, 5
-d] pyri m di n-2-yl am no] phenyl}-ethyl)-ester (0.19 g;
) (from Exanpl e 5a supra) and dj Lhe
W?i@%mﬁllpn tetrahydrofuran; 2.00 niL; 4. O(C){JC%}%WJ/@{%F
(Aldrich) in a bonb bottl e3®&nd heated at 100 C

gverni ght. Upon copling, the mxture oncent r at ed
e&wﬁ-ngﬁ%?%gﬁaﬁ:@-%éow-sngS#r%{ﬁ?&ﬁtlﬂé?-aém%ﬁvéwﬁ acet at e
rrichidedd, e d]pyiinelin! -glidhtngoptiksiea wtid. (V@R ged.8%wat er 25
and brine, dried over anhydrous sodium sul fate and

MengePvintae d135AC. M VS(EI0) mtk Caltiifted for O4d; NHD, ¢IM-H] " as

[ i terial froman earlier run and
%ﬁ?@?{kg’g“%%@h chr omat ogr aphy (Biotage, 12S; 100:0
to 50:50 ethyl acetate - ne I;anol). This material was
then crystallized frommfe—acet ate and ether to give
&ES- L;%S-(Z- di net hyl ami no WD 2004/ 041821
(PCH(ERL Yoty alson)-4-mgthylet-Ryi2y (- medwlpiagrain] -vD-ethyll-
phanylaniinad t2h@6y5;43dikyyd- JH pyifeid bt |5>- A pyoiaadid; 14y Wb dnyahitole 2 H-
pyri m do[4,5-d] pyrimdin-1-yl]-benzonitrile as a
solid. (Yield 0.12 g; 26.8% Relting Point: 120 -
135 C. HR-MS(ES+) m z d for C31H31N702
([M:H *): 534.2612; Joyndi 534.2619. 5 Exanple 7
()-3-(3-(4- Met hoxy- pheftyl - & net hyl - 7-{ 3-

[ 2- (4- et hyl - pi per - )-ethyl] - '
phenyl am no} - 2- oxo- 2 4 0- 2H pyri m do[ 4, 5- d]
pyrimdin-1-yl)-benzoniigrjle™M\ NNk NNolo \\N N
588.72 10 A m xture of ¥)Jnethanesul fonic acid
(2-{3-[8-(3-cyano- phenyl ~(4- met hoxy-

phenyl ) - 5-net hyl - 7- oxo- 5, 6, 7, 8-t et rahydr o- pyri m do
[4,5-d] pyrimdin-2-ylam ggl, phenyl)-ethyl)-ester
(0.10 g; 0.16 mml) (from Exanple 5a supra) and 1-

10 ﬁ;?éhiptg{%%ﬁ%ll%%%gsul%%hcggy .(£{3g[%-(mgaln2)-pq1éllyﬁ [é_@h&etﬁor,}g_

phenyl)-5-methyl-7-0x0-5,6,7,8-tetrahydro-pyrimido(4,5-d)pyrimidin-2-ylamino]-

phenyl}-ethyl)-ester (0.10 g; 0.16 mmol} (from Example 5a supra) and 1-
methylpiperazine {0.25 mL; 2.23 mmotl) (Aldrich) and heated at 110 °C for 1 hour.
Upon cooling, the mixture was diluted with ethyl acetate and washed with water and

15 brine. The organic phase was dried over anhydrous sodium sulfate, filtered, and
concentrated. The crude material was purified by flash chromatography (Biotage 125;
100:0 to 40:60 ethyl acetate - methanol gradient} and then crystallized from ethyl acetate
- hexanes to give (+)-3-(3-(4-methoxy-phenyl)-4-methyl-7-{3-[2-(4-methyl-piperazin-
1-yl)-ethyl]-phenylamino}-2-0xo-3,4-dihydro-2H-pyrimido[4,5-d]pyrimidin- 1-y1}-

20 benzonitrile. (Yield 60.6 mg; 64.1%).

Melting Point: 134 - 155 °C. HR-MS(ES*) m/z Calculated for CaHssNzO2 ([M+H]"):
589.3034; Found: 589.3041.
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- -yl]-benzonitrile (0.35

Upon cooling, the mxture was diluted with ethyl
acetate and washed with water and 15 brine. The

organi ¢ phase was dried over anhydrous sodi um sul f at e,
filtered, and concentrated. The crude naterial was

WAOHED oYyl “acetato - net handl or adi SUPFRR Hon

crystallized fromethyl ac#-ate - hexanes to give
()-3-(3-(4-nmet hoxy- phqu -4-met hyl -7-{3-[ 2- (4- nethyl-
piperazin- 1-yl)-ethyl] yl am no
(} - 0X0- 3, 4-di hydro-2H-pyri m do [4, 5-d] &yrlmdln-
EIHT-[26- B@rhzbmnpremﬂé Ph(“}’la@llfl?]'éd‘lﬁfl%@x%e nilyg-mefl-24 ng
J20130t dihylisst 2H-pddabid 64,5 HibyMn(i i1 )yl Jleazdzadc ul at ed for
CVH36NSO2 ([ MtH] +): 589.3034; Found: 589.3041. WO
2004/ 041821 PCT/ EP2003/ 0118 34 Exanple 8
()-3-[7-[3-(2-Di et hyl amd " ) - phenyl am no]
- 3- (4- et ho) cy- pheny! Ji- t hyl - 2-
0X0- 3, 4-di hydr o- 2H pyr "mi $lo[°4, 5-d] pyri m di n- 1-yl ] - benz
amide NN\ HN-N N~ N 5579.71 ()-3-[7-
[ 3-(2-Di et hyl am no- I y| am no] - 3- (4- met hoxy- ph
enyl) - 4-
met hyl - 2- oxo- 3, 4- dlhydrdfh¥+pyr|n1do[4 5-d] pyrimdin-1
b, 0. 60 mmol ) (fron1Exaane
5b supra) was dissolved in dinethyl sulfoxide (3.5 nl)
and the resulting solutignp;was cooled in an ice -
mater bat h. Aqueous SOdIUﬁ]hdeOXIde (1 10 M 1.15 ni;

dded | t gt
ot PHE Vet boa s R BT S Y 3004
meyhyl2-oxo-G#-dikygroy ZRagimi ﬁM«]iﬂ@dndurﬂe'l isaronignile (03512
0sdoQivhl) (et E:da@gxk 5b ApR) $2ldubden in dink@f! sAfdRidL (3% mMahér
ti@@r%%uﬂgq%%i ufid? v$as gcioleg ?naa%tléeo glag} l%(attﬁJ rjga}]lﬂ;q% ?({dﬁjng) %got)ude (1

Mid §5aplp #éammoiﬁﬁ@s sdéfd Gsuﬁa@ ip 81@ |Pé€é!?éﬁwnwé@hbfazwﬁflh
Awpbass hpdioged péretde (RBGNYBLIAL.P1 matol)onas theoadded The

a
b?kz%gitt?% QF@I gac'k uﬁ& {B l%og on.ger hfnirs, Vﬁlter wFs added PE th (4-
TR it Procine bl epersted it o agloen Wyehtbenzpl %éﬁd] m do
Thé s@idohjas @jledteal wished Jwith whter andelnizdi Rediystallidiied fcbnd. 30 g;
BB ethdel LhQavE @l 7. 348 drethd i Rirfe-etkii3- PRt famido] B @-
methoxy-phenyl)-4-methyl-2-oxo-3,4-dihydro-2H-pyrimido[4,5-d | pyrimidin-1-yl}-
benzamide. (Yield 0.30 g; 84.8%). Melting Point: 170 - 175 °C. HR-MS(ES") m/z
Calculated for Cz3HyN,O3 ({M+H]*): 580.3031; Found: 580.3032. ICs 0.0045 pM.

Example 9

(£)-3-{7-[3-( Z-Dimethylamino-ethyi)-phenylaminb]-3-(4-methoxy—phenyl)-4-methyl-
2-0x0-3,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-1-yl]-benzamide

o<

Xy
N)\N/ NAO
]
0
-~
N
I

551.65
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Cal cul ated for C33H37N703 ([ M+H] "): 580.3031; Found:
580.3032. 1C50 0.0045 M Exanple 9 20
()-3-[7-[3-(2-Di net hyl am no- et hyl ) - phenyl am no] - 3- (4-m
et hox) - phenyl ) - 4- et hyl -

Wgzo‘ai?& 4 di hydro- 2H-pyri mi do[4 5 d] pyrg%%&ﬁgéw be

N\ i HNNNO \
2004/ 041821 PCT/ EP2003/ 011@-2 -35 ()-3- -

?3( 5_4) ﬁ- -lyarg] elt cr)] %tlhgrl) glbe%)qg/rlngg} ?fl methoxy pheny]) -4-

mghﬁyrox@amdﬂayam@fﬁpmniddmmmmldmdq[]zbeaeodjqﬂyfqzmmg, n-1

0. M chmf e Q{E:&ﬂhblle @g‘&’?,‘é wzsl dWolyedn &&emmm)foﬁd‘e épmnl ﬁﬁﬂee

T R At SR e )

3R 1030 aniel) wagerdedisesyltidg wntheydtivirticde! the bivjzogtBe0 L;

Aﬂ}ug&xs AjdRbgln pasxt.l@ctd@d; 53 1B wztmrﬁtg) w3 tHeR @ddea e’PIhaQiéﬁz%hilnﬂé}
nzonitr ero 9

wge:?t % Ql%?on :1 thvéwoclu@qﬂen ;fé%f éJE}Xte %%(? llRlOIl Ktler% hgg’rg 9

%ﬁfﬁtlalaw dilptedwidovaen dhe @h@wesme“eﬁtﬁfba@é’@ Wﬁbawater and

dricé cRepiybtalliatiaifionoliciadoniethart.- ekt gave (4)-hqu|[3;(2- t he

J,s@tﬁmngﬂo ma@gw ﬁﬁiﬂm wm\émt@rnp erye. ghyadz YRS 4-
@évelrcy@% -BYjrpig ¥ dTYL]ﬁ%eBTFB‘I"Fét ﬂine% P éoé‘?/e
NiJltirgs-Hoift:[235 { 20%C0 HR-MS(ES™) m/z Calculated for C3;H33N;03 ([M+H]™):

B FRkMhaENy L hyl ) - phenyl am no] - 3- (4- et hoxy- phenyl)
-4- rrethyl 2- 0X0- 3, 4-

di hydr o- 2H pyri m do][ 4, o m di n-1-yl ] - benzam de.
(Yield 72.9 ng; 76. 1%%—4{;@?‘{7 ng Point: 215 - 230C.

- 3N7(13 '
@5&-%%&&%%% b s irsia g+ i)
E(hrnﬁ}m(l@@théﬂmﬁbquaﬁémymmdﬂ{flﬁﬂﬂPwilmﬂin{lad)[lzen(amidﬂet hyl -
pi perazin-1-yl)-ethyl]-

phenyl am no} - 2- oxo- 3, 4- di 2%+ pyri mi do[ 4, 5-d]
pyrimdin-1-yl)- benza N JIl HNNN'--O

606.73

(%)-3-(3-(4-Methoxy-phenyl)-4-methyl-7-{3-[ 2-(4-methyl-piperazin-1-yl)-ethyl]-
phenylamino}-2-oxo-3,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-1-yl)-benzonitrile
{0.25 g; 0.41 mmol) (from Example 7 supra) was dissolved in dimethyl sulfoxide (2.5 mL)
and the resulting solution was cooled in an ice - water bath. Aqueous sodium hydroxide
(1 M; 750 uL; 0.75 mmol) was added, resulting in the precipitation of the benzonitrile.
Aqueous hydrogen peroxide (30 %; 130 pL; 1.27 mmol) was then added. The cooling
bath was removed. The solid went back into solution and a new solid precipitated out.
After 3 hours the reaction mixture was diluted with water. The solid was collected,
washed with water and air-dried under the house vacuum. Purification by flash
chromatography (Biotage 125; 90:10 to 60:40 chloroform - methanol gradient) and then
crystallization from methanol - ethyl acetate gave (+)-3-(3-(4-methoxy-phenyl)-4-




\']1] V] N2 O ON 606.73
()-3-(3-(4-Met hoxy-phenyl)-4-nmethyl -7-]3-]
2- (4-net hyl - pi perazin-1-yl)-ethyl] 20
phenyl am' no} - 2- oxo- 3, 4-di hydr o- 2H pyri m do[ 4, 5-d] pyri m
) benzonitrile (0.25 g; 0.41 r
%gdoﬂm#ﬁ supra) was dissolved in dinet h;I;IE’EWE)) 0§ Giﬁgge
and the resul tim§-sol ution was cooled in an

h 0
rﬁethybﬂﬁ% G B TS s dihebd L
nm:ﬁobs&nﬂprrmdmfl-ﬂhbeny@nm p whitq selid. (Kisld6d snsnitd@ghn

: s%ﬁ&)&bﬁjﬁas(cglﬁ-cfgd byladiditiba df ethér t3MIR Mot siqhdie (Yiadighesdng; The

10

15

20

3%g?|)lﬂ9n§g§pnoanqtﬂ3v\@ﬁ gfzﬂgwmﬁp’% Sl g vy H,%ﬁ% into

a new rec At ed out .
(REOHE ) 6¥e3 18 SeundopP73i%t ure was diluted with water. The
solid was collected, washed with water and air-dried
under the house vacuumExdmpld¥li cati on by fl ash
chr omat ogr aphy (Bi otage 12S; 90:10 to 60:40 chl orof orm
2rmbxh@plﬁﬂnylgﬂqmwﬁieﬁwlaﬂﬂoietheiy) -pheénylinid] i1 dadimehyl34om

J@"’W’?‘W(‘P&‘“Qﬁ dx@’? 9@“2‘%&"? € V\D 2004/ 041821

PCT/ EP2003/ 011892 36

nmet hyl - 7- {3-[ 2- (4- net hyl - pi p='er @ -1-yl)-ethyl]-phenyl
am no) - 2- oxo- 3, 4-di hydrgl N

pyri m do[ 4, 5-d] pyri m dinf-#% ’;%benzam' de as a white
solid. (Yield 35.7 ny;»34.3% . A second crop was

col | ected by addi t| on ethgr to the nother |iquor.
(Yield 87.8 ny; 1% Ve etaitiemey) Poi nt: 243 - 251 C.
HR- MS( ES+) ni z CaaeT; ‘ed for C34H3sN3CB 5 ([MEH ") -
607. 3140; Found: 3144. Exanple 11

3- (2- Brono- phenyl ) - 7-

[ 4- gyl ani no- et hoxy) - phenyl ami no]
-1 %’agl?r?et yl -3, 4- dihydro-1H pyrim do

l[ré:fﬂéﬁw?%?ﬂefhmﬁbp%pmmldm- -l ! Chiral |

1.5 g 4-Methylamino-2-methylsulfanyl-pyrimidine-5-carbaldehyde (prepared
according to WO 00/24744) were dissolved in 30 mL THF. 14 mL of a 1.4 M solution of
methyl magnesium bromide in ether were added drop-wise below 5 °C. After stirring for
1 hr at 0 °C, another 14 mL Grignard solution were added within 30 min. Stirring was
continued for 30 min at 0 °C and finally at RT for 25 hrs. The mixture was quenched
with saturated ammonium chloride solution and extracted with ethyl acetate.

Yield: 1.57 g of crude title product.
Example 11b
[5-(1-Chloro-ethyl)-2-methylsulfanyl-pyrimidin-4-yl}-methyl-amine

0.25 g of the product from Example 11a, supra, were dissolved in 10 mL
chloroform and 0.30 g thionyl chloride were added drop-wise. The mixture was refluxed
for 2 hrs and evaporated to yield 0.31 g of the title product as the hydrochloride salt.
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J 10 Exanple | la

1- (4- Met hyl am no- 2- net hyl sul fanyl - pyri m di n-5-yl)-etha
nol 1.5 g

4- Met hyl am no- 2- met hyl sul f anyl - pyri m di ne- 5- car bal dehy

nggmggﬁﬁ ared according to WD 00/24744) Vfﬁfﬁzo?ﬂﬁoéfﬁ ved

THE 14 nL of a 1.4 Msolution o
magnesi um broni de in et her3iwere added drop-w se bel ow
5C Afpgeeél stirring for 15 1 hr at 0 C, another 14 nL
Gri 6l ution were added within 30 min. Stirring
continued for 30 mn at 0 C and finally at RT for

52@ (ﬁrﬁgomWﬁbenﬁkmtne}@hﬂh%m%h@fqeﬂ pynidin-& ¥ pethil-agine
amoni um chl ori de solution and extracted wi th ethyl
aceas gof the mhdiict fiond Pxagnplefl 1w supe and Mlngg spdiouiiadide in 10 mL
det &Rl Ewdre dtiPre®Br 15 min at RT. The resultmg suspension was added drjr)p-wzse
y an i.n
k250 ety e plosfoutiar Wb LN el oont,
asnips (Aldrigkyin 5 dilastinitald. Stirringwasicontiohtdfpoisdrrand fie mixtee g
hald umnycl witH 0Tl wifter Wed &tradidiedthdiBRrothddiRne. TiRomitddraph@onas

itk ;{é{fﬁ%ﬂé@g(ﬁ oI5 pAFueHARRLAked Lo vield O 51 g of

oride salt. WD
2004/ 0418 PCT/ EP2003/ 011892 -37- Exanple 1l1lc 5-]
1- ( Z¥BPSoCphenyl ami no) - et hyI ] -2- et hyl sul fanyl - pyrim
di n-4-yl -nethyl -am ne 0.25 of the product from
3eRFrpme-phenyl)- lécﬁewhﬂﬂrraet@«lsu}f@%%ﬁﬂ@hdrpdlsﬁ prainfidel4D ni
Aeeintidini2rdne Ceni@tiomesstlivz)ed for 15 min at RT. The
resul ti ng suspensi on was added drop-wise s at RT to a

m xtryw ‘Bf'thpprg&ucgfrgm RERApRANLE, Is%vﬁumlnmcw MRk 443 9
a6 b bt hicIOBER PV 3Tl Ko b £ b f EF e mise

Wahy eocﬂndm B F@and wraageddin smalkpdriigng Witlpotopal of\iedtl grcarberidiimi-
d@iﬂlé @UIdrRE), Wtutriag dhsccbhtmu@mts h@ﬂﬁ 30 fakl LA8L mgmnhght OFkcess

sgélgla;u &lrgc{%gz(is tﬂeri esticir 03 %d(% ion (()jf a sma%l a%unt oft wag:r dter

cgolinp. Ehmﬁtwghhytedlmmwwwred Fithethrareiaie sy - 3, 4- d
coipitedorgdtiqhadedvalQratedSThe cEllde prodait dﬂai’bh?mﬂamﬁgraphed ona

E‘Eﬁ%‘p Stla eﬁ?e{ca O:b fYSpFZ()cox;[lger%liléO %Eq%atérﬂw Bgilé& telu 813% tane /

igy-prgppng! Lo én Yiskd H) ansicerd of ths separgfed ﬁnae%mrﬁ@f theAfﬂe groduct
aSpale YelldngpcfvmérSZ’th’ﬂm elatinghantivher itexthedrenanviormerddahéd t o

liﬁe&seacgéjcowé%@ﬁcﬁr% enfheRFR df Rkl QJB'?‘po%Jsbieﬂveh BbAlic iRthel- 01

car rrm
following preparatxon examples are termed “enantiomer 1”, The second eluting

enantiomer is termed “enantiomer 2”, and likewise the corresponding enantiomer of the

- chiral compounds derived from it in the following preparation examples are termed

“enantiomer 2",
Example 11e

3-(2-Bromo-phenyl)-7-methanesulfonyl-1,4-dimethyl-3,4-dihydro-1H-pyrimido[4,5-

d]pyrimidin-2-one; enantiomer 1

0.628 g meta-chloroperbenzoic acid (77%) (Aldrich) were dissolved in 50 mL

© CH;Cl; and this solution was dried by filtration over sodium sulfate. The dried MCPBA

solution was added to a solution of 0.437 g of the enantiomer 1 from Example 11d, supra,
in 20 mL CH,Cl; dropwise at RT and stirring was continued over night. Excess peracid
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15

20

25

15 dazole (Aldrich). Stirring was continued at 5 C for

30 mn and at RT over night. Excess sodium hydride

was then destroyed by addition of a small anpunt of

wat er under cooling. The m xture was diluted with
woRfasExtracted with ethyl acetate andPg m%’JIRbPed

organi ¢ phases evaporated. The crude pro F

chr omat ographed on a chi ré? phase Chi racel O}CSP

ter | uent, he tane
';'as%lggtr%ge% bnggs Ing t SC}(‘IB}H’I tfx L@ﬁ%%@laon Thg Qreamic Fhatschtp
%@b%t‘rvatheﬁu@ﬁaﬂmhmméowm tiﬁei trtdtew@otate dEleromatggrapiy) oger
Stk irpethyparedRy Beptahb fielfidd 30 mlofthé (- pestmb | omer i s termed
"enantionmer 1", and |ikew se the corresponding
ena@%,ﬁ)ﬁn@ﬁfof the chiral conpounds derived fromit in
t he | om ng preparation exanples are terned

B RE e “‘Pes%ﬁ&%ﬂet@*@etﬁ%lafﬁ3“&%@’13@@ 556 ng
ehm L mrmigpl4orHpypmidini 2o (@emtisenshtls der i ved from |t

| n the foll ow ng preparation exanples are terned
" endhd mgedee (22 2Hethyl§x@mp¢tboz¢]a3ﬂine (prepared accoridng to Rohamann,
RBriedRchPCRED Bahﬁm )9:;15&9 ttartﬁewmwereluétmd kiR DY i 3f 4-

m d| ant i..omer
SORYSl R oEEN) i 97 4*5%68524@%5%[8 g G gpodiclof
Fxamgleil tanjupierese afidedsantd hednixyreygs hqgtedw@tlzﬂafh r Lthprs
’HQMMRUuﬂ:ﬁvaME;tethtﬁdO BY. whtek irndaidjusted 10\iRklinS PHibyt A ditinf ot €.

%@3 %&&Q@/@E (ﬁo{nlldotr)rrgc?nﬂiﬂ n 8 fotﬁeé(gm pﬂas%léa\%ta Al Qﬁ
N@Hz@xzesm iivere digtilledpttandpr élgt? ARG I04A%

m@mmm ced. Ohearesidue g'hﬁdlss&xedérsﬁl i nsectiaiol VG Wlm&a&m
(P :Cx;i 'v:vEt%p %_\‘ foﬁ@ed\’\@ﬁclﬂga?isﬁﬁ%g Ey Q}ftrm?t!fﬂn'lgd with

ite tion. e organi c phase
““&J%ﬁ f‘ﬁyﬁﬁfﬂ%‘%‘@i&&g%ﬁt bi carbonate, dried,

and evaporat ed. Chromatography over silica in et hyI
Yelé28mg of tha e perdbicyi el ded 430 ng of the title product.
Exanple 11f 5

3- ( BExdsrpdedgphenyl ) - 7- [ 4- (2- di et hyl am no- et hoxy) - phenyl
am no] - 1, 4-di met hyl - 3, 4-

Hihydie -phé'tlym’?[[M(Q.Giéfhﬁaﬁtrﬁldﬂ%&ﬂfﬁh@rhy%nﬂn&ﬂﬂ dipedgtsomer

> o-et hoxy)ani |l i ne
c{1'})|%Yrd(reopar gg: “md%@‘r (diwnmtlémﬁoqﬁla nﬁnﬁmmeﬁjl edrich, Chem

Ber , 39), 72: 1333) re treat d

wi t hbtlﬁl?@métlct&as iaimeiraaiogors HHNH&FOIPEQ““#H}I\E L

Bxhinple @1, sapra, Rt staptingIbmenanticbQ02 ui}hqiroddneofﬁmqﬂcndof 1o
mple | e, supra, were added and the m xture was

heated to 120 -130 C for 16 hrs.
Antiproliferative Activity

The antiproliferative activity of the compounds of the invention is demonstrated
below in Example 12, These activities indicate that the compounds of the present
invention are useful in treating cancer, in particular solid tumors such as breast, colon,
hepatic and pancreatic tumors, more particularly breast and colon tumors.
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The m xture was diluted with 10 nL water and adj usted
to al kaline pH by addition of NaOH Extraction with
CH2Cl 2 and concentration of the organi c phases gave a
crude oil fromwhich NVP and excess aniline were

wdbabddd,pd of f under high vacuumin the ﬂ&%?%o A0z
oven. n e

‘The residue was dissolved in 0.1 anol™ and
slowy diluted with 15 0.5 water. A fine
preci pitate fornmed, which i sol ated by
centrifugation and ev purified further by
preparative HPLC-MS. Yield: 20 ng of the title
pr ofideE AssaEx anmpl e 119
3- (2- Brono- phenyl ) -7-[4-(2-di et hyl am no- et hoxy) - phenyl
ami i actiyigr-ofiiheednhpound, adcoRing to this invention as inhibitors for the
SU-RXElY Grdsibe BYEskdWad Hothn By SRR N Aidy edsapne (enanti oner
2) The tide product was obtai ned anal ogously to the
conpsd g &% i€ and  Exanple 11f, supra, but
st ar‘t‘l—n‘g‘%‘m‘ﬁ‘ena rTomer 2 of the product of Exanple
1d, supra. Antiproliferative Activity 25 The
AP PG er at i ve activity of the conpounds of the
invention is denonstrated below in Exanple 12. These
actMPties indicate that ¥ conpounds of the present
I nvegtidofRoarjel3ag@iul in tiwedi ng cancer, in particular
sol j,gsstpyror s such as bregggyycolon, hepatic and
pangreatic tunors, nore particularly breast and col on
tumBPs. WD 2004/ 041821 PCHMP2003/ 011892 39 Exanpl e
12 PRitnase Assay The actBmg/mLof the conpounds
according to this invention as inhibitors for the
feka@bhfisd | y4 M BigCRe ki nases was shown by using the
foll owi ng asspyepp SRC-Inhibitor-Assay Paraneters:
Reaction mxture: ATP 5M Peptide (Ro + Jal33-Ro) 10 M
Jal133- Ro 1¥5mMNEERESRo 9,8 M PT66 230 ng/ ni

0,1 % T'ween 20

pH73
Enzyme: 2,5 UfmL
Inhibitor: max. 25 uM

min, 0,42 nM

Materials:

| Eu-labelled phosphotyrosine antibody: - for Lck Cisbio Mab PT66-K,

- for Src EG&G Wallac PT66 Eu-W1024 (all commercially available).

" Peptides: NH,-A-E-E-E-1-Y-G-E-F-E-A-K-K-K-K-CONH; , and

Ja133-G-Aminocaprylic acid-A-E-E-E-1-Y-G-E-F-E-A-K-K-K-K-CONH,, wherein Jal33
is LightCycler-Red 640-N-hydroxy succinimide ester ™;

whereby both peptides were synthesized by an optimized solid phase peptide synthesis
protocol (Merrifield (1962) Fed. Proc. Fed. Amer. Soc Exp. Biol. 21, 412) on an Zinsser
SMP350 peptide synthesizer. Shortly, the peptide was assembled on 160 mg (22:8 pmol
scale) of a Rink-Linker modified polystyrene solid phase by repeatedly conjugating a
twenty fold excess of aminoacids each protected by temporary piperidine labile Fmoc-
and permanent acid labile tert- Bu-, BOC- and O-tert-Bu-groups depending on the side
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Assay buffer: 4 mM MgCl2 2 mM TCEP 50 mM HEPES 15
0,1 %9ween20 pH 7,3 Enzyne: 2,5 U nlL Inhibitor: mx.
25 M mn. 0,42 nM 20 Materials: Eu-Ilabelled
phosphot yrosi ne anti body - for Lck G shio Mab PT66-K,

wononu%f c EGRG Wal |l ac PT66 Eu-W 1024 (allJCT/%Q%%rﬁbf" 'y

aval e). Peptides:
NH2- A- E- E- E- | - Y- G E- F- E- A“ROK- K- K- CONH2,  and

&ﬁﬂrﬁfﬁncﬁbm HEQG@G&XL&E&M& AERE{X%FWWJ& inal

Sl o g i oA s e ac gmbmmorsy Thesci et Ghin Afete
deavage Phthe Nitenmeiny teimporary pepéctisiegowathestii i cheiind pebtdated an
hﬂéﬁva&%eﬁ&%ﬂt}fjﬁ Wﬁ%mgl@rﬁtofﬁiﬁ F%g; -RERIE.N- @dr%kyo @Inimide

_Fed. Pr
%}gp (Pathl 8 Gt RO bie s G %fm@ﬁafﬁ@ﬁn g3 hrs e
wip WRLIshed with Shenthylfgrmamivle apdistjirclenviamtiltboduht efthaiiuel 60
’En fat2ol8uesd. Thely) @ btedd a%d B’bEI&i ﬂe?ﬂ&%as PoRiddal Reh the sohd

?-leya%)‘éée%flg frgl%ltflegue ag'n% %'gupég%% CO@]{t gg]? Lo

0 K%‘r“*if“b‘i*ctﬁe }quthﬁ@eqltawﬂ |5%> thfmmsol mtié‘%’qmtﬂa'ﬁlenubsa@ue d
Walfindlly isolatetl by BprepardBi@Gevetsd ghlle HELE lﬁiﬁcﬂfdﬁumﬁe gRaRsd ng
}Qﬁﬁeﬁhﬁz%lgq@ Hﬁc%ﬂ%fé/p% gl%:i)llf) ate'r:'ip 8' n%ﬁl 1%% %{é\ﬁ WKK

e su
%§n%¥wﬁéﬁﬁ’éﬁssf’eﬁﬁﬁ?"w Zaq(ﬁy m)unt ed with the spacer
am no acids Amn Tg\l_aapryl ic acid and Gycin. After
tagsrLk (pa6 Naewrelnl pddte Sre (60T Sipyreipliygtueibed) weregr oup
pubdha®d frbin LIt ached and protected peptide was | abel ed
with a 1.5 fold anount of LightCyder-Red 640- N-hydr oxy

HdHEdeRYul] el - r?soﬁ&i ot E RARLRed groﬁgrla?glﬁu%r, RragnAgk, cs
I%Eé)d“%ﬂﬁ?i SHRHER HgP e Qﬁﬂﬁh%%g%gﬁacwwp%mmem@qm

he eluates of the blue resin got colourless. The
*“le? b Tyeep O HERER WeraprichasB SoaRogksiViplemulanBivchreaivaly, dd (lraodn
Mi(@; sat putchapiddiom Mdéck BuedSASEEP #dsQichREd P& FRREBEL Well

B AL AL OLOYIR R, LLEALTRNL pith @ m xture ‘of 505

trifluoracetic aci 5% t hi oani sol

andAgaAﬂ%Er?ruO The substrate

At first the enzyme is pre-incubated for 15 min. at 15 °C in aqueous solution with
corresponding amounts of inhibitors according to this invention. Then the
phosphorylation reaction is started by adding a reaction mixture, containing ATP,
Peptide and PT66, and subsequent shaking. The proceeding of this reaction is
immediately monitored using time resolved fluorescence spectroscopy in a suitable well
plate reader.

The ICso-values can be obtained from the reaction rates by using a non-linear curve.
fit (Excelfit).

The results of the foregoing in vitro experiments, including the 1Csq values, are set
forth in Table 1 below. The compounds of the invention have ICs; values in the above-

reported assay of less than 1.0 pM.




to was finally isolated by a preparative reverse phase

HPLC purification.
RP- HPLC si ngl e peak pure blue nmateri al

The i de
W

Vi kt or

system Beckman Coul ter,

ntity was

. Enzynes:

pstate Src (p60c-arc,
pur chased from UBI .
Fl uorescence Assay. Rea

1420- 040

The purification
(l'yophilisat
proven by MALD
Upstate Lck (pS6l ck, Pg‘)ﬁﬂ'z\ﬂ@onsn
partially purifie were
15 Hoftogenous, tine-resol ved
Perkin El nmer, Wallac
counter;

Bi onek 2000

mul til

I%ﬁé@w@#@%ﬂh‘éﬁ&%éﬁa}f rom Roche Mol ecul ar

Bi ochenj
Mer ck Ewhmmdh, TCEP was purchased from Pi erices 384
Vell |pw volunelf]uorescence plates
from Falgon. 20 pssay Descripti Nt first| the eng
IS pre-|ncubatedifor 15 m4. C i n aqueous
sol utioh with corré§ﬁ%n§ig, ?%gunts of i nHigid ors
according to thi$ inventy oh. W n the phosphoryl at|i
reaction is starfed by di a reaction mixture,
contai nf ng ATP, |P an 66, and subsequent
shaki ngl The prog¢ eedlng of thisSweaction is 25
i mredi afely noni fored using tine resol ved fil uoresce
spectroscopy In @& suitable well plLate®geader. The
| C50-vaj ues can pe obtained f{o t@gﬂreaction rat es
using a fon- li neqr cumee fift [EXcelfit). Th (fesul
of the foregoingjin vitro rN ts, incljuding th
| C50 val ues, arejset 30 th Table 1 bel ow. TH
compoungds of thejin i av 0 valuesl in the
above- feported sséﬁmof | ess thanS.0 M
2004/ 041821 PCT/ EF20 3/011892 -41 Table 1 1GCso (f
- Enzynp—tnhi-brti-or—Assay—Exanpte Sge 4—{H—Racen
N~<1.p HNV NINO ’j[L
6 Racemic ,J\ /R <1.0
Wvé t\n
<0
Racemic N| = N
|sb PP N <10
/;W@ A,
o
. N N
Racemic |’IL
8 HN)\N/ N/ko <10
/\N/\/© q"”z f
J o

mass spectroscopy

yielded 12.2 ng

e).

Li qui d handl i ng
ATP, Tween 20,

yne

o
=]




HO

N
Rac
HN)

\'l O IN7 Racemc i <1.0 ~HNNNOI

J N 6 Racemic j1 \ X11111 <1.O A HNNNO \NNN

emic sb HNAN N-)"O <1.0 N

1IN N"O <1.0
0

{ER2003/ 011892
W‘E@:’ﬁg. 0 <1.0 NT ITINg O

[~N\ | OLNH, i

42  Example Src

N\’

\ ONN Racenmc g
WD 2004/ 041821

Rac[%‘ﬂE%ZOMIG\IISM V9

Example Src
am
Racernic N’YLN
i
9 HNJ\N/ N/KO <1.0
\N‘\Q @\rmﬁ
’ .
o
Racemic N/@/C'\
N
10 ISP <10
@ quW
" el
k/”\
-Br
s . ND
11f NN N, <1.0
(enantiomer !
1) Chiral
L [or enantiomer]
b




10

Tahhet 1 Compound A * 5 25 100 250 5
W
%%@ﬁ P2Fs Lactose 103 83 35 19 38 57 3

Racemic / | \ 10 Hjk' NLO <1.0 ONHi

~ONSr \ NI
f HN~O G 1.0 (enantionmer / 1) \ | Chiral
(wanan6oner] -rT WD 2004/041821 PCT/ EP2003/ 011892
-43 Exanmple 13 Tablet Formulation Item | ngredients

0SCa

Rerkeuton oo

Sodium6 6 8 16 32 48 4 PHvidone K30 55 6 12 24 36

5 Magnesium Stearate 1_1 1.3 .6 9 Tot al
150 300 600 900 *ConpoHEPIal3 epr esent s

t he invention. Manufacturing Procedur
TpblebFogmplation n a suitable mixer for 15 ninutes. 2.

Lranu

e:

Wei ght 120 120

a conmpound of
51. Mx ltens

o 1

Tt

n a E%W%fé‘lk‘)sé‘gﬁ?sgggp W 2

6%28?

€55 1 ge grianut a
3 Croscarmellose Sodium | 6 6 8 16 32 48
4 Povidone K30 5 5 6 12 24 36
5 Magnesium Stearate 1 1 1 3 6 9
Total Weight 120 120 150 300 600 900

*

Compound A represents a compound of the invention.

Manufacturing Procedure;

1.

2.

Mix Items 1, 2 and 3 in a suitable mixer for 15 minutes.

Dry the granulation from Step 2 at 50 °C.

Compress the granulation from Step 5 on a suitable press.

Pass the granulation from Step 3 through a suitable milling equipment.

Add the Item 5 to the milled granulation Step 4 and mix for 3 minutes.

Granulate the powder mix from Step 1 with 20% Povidone K30 Solution (Item 4).

Late the pouder. plnith.209%-Rovidane
KM Jahgttdians (1t em 4) Mg/I@bleDry the granul ation from
Step |2 at 50 C. 4. Pass the granul ation from Step 3

throu jtable mLling,equi nt 5. t
to %ﬁ%ﬁﬁ&q%d granJIL'ati cr%§8te|f)%§ aw%lsom X tor
TOm DM 3

3/ 041821 biST) ER3BO3)

em
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-44 Exanmple 14 Capsule Fornulation lItem Ingredients

ng/ Capsul e 1 Conpound A * 5 25 100 250 500 2
Anhydr ous Lactose 159 123 148 --
35 40 35 70 4 Talc 10 15 10 12 24 5 Magnesium

W§E(ﬁ%4% 12236 Total Fill Weight ZOQ,F%@EN%%QIS;’QOO

I nventl on.

*Corrpound A represents a conpound o

sui tabl e capsul e.

Manuf act uri ng pkocedure:
2 and 3 in a suitable
Items 4 & 5 and mx fo

i xer, for
%ﬂ‘#ﬁ%t es.

15 mi nut es.
3. Fill

3 Corn Starch 25

WD 2004/ 041821 PCT/ EP2003/ 011892

51. Mx ltens 1,
2. Add
into a

Capgilehopmhition15 | nj ecti on Sol uti on/ Enul si on
Preparat ion ltem g- edient rm/ od ] (‘nnrmnnri Ak 1
Z&e;BECﬁlngﬂenﬂsO- 50 ny nigiclapmlet hin 20-50 ng 4 Soy OR 1-B
ng 5 Aycerol 8-12imy 16 Water g.s. 1 nL  *Conpound A
nepr tm§ndq,\=corrpo igd of fhe inygpdi on;lnzf-,thnu apt uring

rocecgﬁnﬁl)e <>sol ve ftemlijin item?2. 2.|Add

Ten Temp _and N untifT_ di Sper Séd,
£hen ﬁ%%ﬁ? %‘e g dd thlg sol Ltl%i%n flomstep’l to
thc 1 l\l. e I orir oS 2 alu IIUIILQCII; LT Ullt; i iIU

3 Corn Starch ZE 35 35 70
4 Talc 10 15 10 i2 24

5 Magnesium Stearate 1 2 2 3 6

Total Fill Weight 200 200 300 300 600

*Compound A represents a compound of the invention.

Manufacturing Procedure:

L

2

3.

Fill into a suitable capsule.

Add Items 4 & 5 and mix for 3 minutes.

Mix Items 1, 2 and 3 in a suitable mixer for 15 minutes.




di spersion is translucent. 4. Sterile filter through a
0.2 mfilter and fill into vials. WD 2004/041821
PCT/ EP2003/ 011892 -46 Exanple 16 Injection
Sol uti on/ Emul si on Preparation ItemlIngredient ng/nm. 1
&EXFH A* 1 nmg 2 dycofurol 10-50 ny Wi
bt 5%&% 4 Soy Ol 1-5 ng 5 d ycerol 8-"%5”5%’[’}",}@92
Water g.s. 1 nL *Conpound!3A represents a conpound of
the.invention. Manuf agturi nE Procedure: 5 1. Dissolve
iteml1linitem2. 2. A 3, 4 and 5toitem®6
and mx until dispersed, then honpogenize. 3. Add the
Ijestion SelutienyRmylgendseppration t he ni xture from step 2 and
horrT.eni ze unt il the _dispersign. ig tranglucent. 4.

St erjiltesn fi |t gmndrbtia@tigh a 0. 2. m(frdrdagr and filll into
vialls. 10 Wiijle the invention hHas been il |l ustlrated by
ref gr.ence to and pref¢gr I enbodi ngnt s,

t ho e1 ski | | ec%%%%f)‘ae %rt will un dgeéjstand t hat

var i@gtrons a pdrfrcations made thrqugh

r outfiZne experli ﬁé %tl on and prqc‘ﬁﬁ@é’gof t he ijnventi on.
Thugr—t-he—reptor—s—rtendge—ret—te—be—Hn t ed by
t he {f3or egoi nd Le@®ir i ption, but [t28-5Bengdefi nediby the
appdnded_cl aifns_and their equiMalents 15 WD
2004/4041821 HGHy &P2003/ 011892 |-14/mgl ains 1] A
conmdound of florrmul a: Ra

5 Glycerol 8-12 mg

6 Water q.s. 1mL

*Compound A represents a compound of the invention.
Manufacturing Procedure:
5 1. Dissolveitem 1 in item 2.
2. Additems 3,4 and 5 to item 6 and mix until dispersed, then homogenize.

3. Addthe solution from step 1 to the mixture from step 2 and homogenize until the

dispersion is translucent.

4. - Sterile filter through a 0.2 pm filter and fill into vials.




10 .

15

R CH3 NN\ R R R NNNNOR R2Ra 31, or a
phar maceutically acceptable salt thereof, wherein 5 R
is selected fromthe group H C .lo alkyl, Cl1.10

al kyl substituted by up to three groups selected from

W@Edﬂjmﬂﬁyd oal kyl, heteroaryl, heter ocyéjfg,ﬂ%;@%q$6z

2, SR 2, hal ogen, COR13, CO2R 3,

SOZNR13R14 SORB, SOZRlS,'@N and NO2, wherein the
aryl, cycl oal kyl , heterlgoaréll and heterocycl e groups
may each i ndependently tituted by up to three
groups sel ected from NRIOR', OR 2, SR 2, , hal ogen,
Imestios SolafioBulsiqraippagion,  SO2NRL3R14, SOR', SO2R13,
CN yl . 15 _ar\lll cuhetit it ad h\/ e o three
gr oudgens el ect ¢thgtadang | ower al kyl , | MEIRL, R 12§ SRI12,
hal ogen, COR'] CO2R13, CONRt 3R14, SO_2NR13R1|4, SOR13,
SO02H1, CN ang f eroaryl, eroary
Subgtl;?’ tuted by CO%%odt ree groups 12@% ected frgml ower

al k NRIR", qu ORIz, SRIZ, al ogen, CORtJ
023, coNR BRFEMEpNR 3R14,  SARY- §E¥2R13 dN and

l\m \Aﬁ ’)f\f\/ll NA410921 DT/ ED’)(\{\’)I{\’I’IO(\’)
(VA Lo ] P10 17T Ol L2997 vgioJ4s

het: q:gcycl e, héchincycl e substitdtl’étﬁow up tol]three

gro selected fromlower alkyl | NRIOR'
Soy Qil 1-5mg
S Glycerol 8-12mg
6 Water q.s. 1 mL

*Compound A represents a compound of the invention.

Manufacturing Procedure;

1.  Dissolve item 1 in item 2.
2. Additems 3,4 and 5 to item 6 and mix until dispersed, then homogenize.

3. Add the solution from step 1 to the mixture from step 2 and homogenize until the

dispersion is translucent.

4. Sterile filter through a 0.2 pm filter and fill into vials.

While the invention has been illustrated by reference to specific and preferred
embodiments, those skilled in the art will understand that variations and modifications
may be made through routine experimentation and practice of the invention. Thus, the
invention is intended not to be limited by the foregoing description, but to be defined by
the appended claims and their equivalents.
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OR12, SR12, hal ogen, COR13, COO, CONR'R14,
SO2NR13R14, SOR 3, SO2Rt3, CN and NO2, 5 C3_10
cycl oal kyl, C3.10 cycl oal kyl substituted by up to
three groups selected fromlower alkyl. . NRIOR', OR12,

w§E€ﬂaZo4uﬁﬁ| ogen, COR 3, CO2R13, CONRL3R14, c%%%%cﬁﬁ%

SO02R13, CN and N2, C2.to aIkenyI 10 C2.
aIkenyI substituted by up- o t hr ee gr oups selected
from NR1IOR", OR12, SR12, . hal ogen, COR13, CO2R13,
CONRI3RI4, SO2NRL3R14, SEA™S SO2R13, ON and N2,  and

,0 al kynyl, substituted by up to three groups
seI ed fro OR12, SR12, hal ogen, COR13,
Efg “@dﬂ?g]%f%“hsozmsm4 SCR13, SC2R 3, ON and
NC2; 15 R2, R3 and R4 are |ndepﬁpdently sel ected from
t he group conS|st|ng of H NOR '} OR12 SR12, 20
C _10al kyl, C,.10 al kyl substit up to three
gr oups selected from cycl Sdfkyl ﬁteroaryl
het er ocycl e, NRLOR', 2, A SR12 > %ﬁ
CO2R13, CONR 3R 4, N&O2 3R$4, 3JOR13, SOZR13 CNand
NO2; and wherein thﬁ\y? oalkyl, pgeeteroaryl, and
het erocycl e groypg MW eadh i hdependently be
substituted by upito thregyi25 groups sel ected from
| ower al kyl, NRLORN1, , SR12, hal ogen, COR'S3,
CO2R 3, CONR 3 SO2NR13R14, SOR13, S02R13, CN and
NC2, heteroa N T paryl substituted by up to three
gr oups selec ed f n1|omer alkyl, NR OR', OR12, SR 2,
hal ogen, CONR13R14 SO02NR 3R 4, SOR 3,
802R13 CN and NO2, MD 20041041821 PCT/ EP2003/ 011892
eter u up to three groups
SPoPRE Al Rl M SRR o, SR
CC2R13 CONR13R14 SO2NR13R14, SOR',

ar

se

}gglﬁg&@& fegap the igroup
H,

Crpalkyl,

C1.1oalkyl substituted by up to three groups selected from aryl, cycloalkyl,
heteroaryl, heteracycle, NR'R", OR™, SR', halogen, COR", CO,R'’, CONRVRY,
SO,NR“RM, SOR", SO,R", CN and NO;, wherein the aryl, cycloalkyl, heteroaryl,
and heterocycle groups may each independently be substituted by up to three
groups selected from NRYR!!, OR', SR?,, halogen, COR'", CO,R", CONRRY,
SO,NR"R", SOR", SO,R", CN and NO,,

aryl,

aryl substituted by up to three groups selected from lower alkyl, NR'®R", OR",
~ SR'2, halogen, COR", CO,RY, CONR'’R™, SO,NR"R!, SOR"?, SO,R"?, CN and
NO,,

heteroaryl, 5

heteroaryl substituted by up to three groups selected from lower alkyl, NR' °RY,,
OR'%, SR'?, halogen, COR®, CO;R”, CONRPRY, SO,NR"R", SOR", SO,R", CN
and NO,,
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and NO2, C3-,0 cycloalkyl, 5 C3_1o cycl oal kyl
substituted by up to three groups selected from | ower
alkyl, NRIORIl, OR 12, SR12 , hal ogen, COR', CO2R13,
CONR'R14, SO2NR13R14, SOR13, SO2R13, CN and NO2,

w&ndeal kenyl , C2-10 al kenyl substitut e%&é@y‘h%ﬁ)

three groups selected from NRIORL1, ORL

hal ogen, COR', CO2R', CONR4R14, SO2NR13R14, SOR13
SOZR' Cl\\éand NO2, (C2-10 al kynyl, and C2.10 al kynyl
sub&FPR%d by up to three groups selected from
NRIOR', ORI 2, SR12, halogen, COR',& CO2R', CONR]3R14,
SOp Reterarycls subsitpied bigaptrethreqarpupntleniepfrom st alibd'Re Rat  at
| ea$IR¥DIR, biloded, CORS’, 0,1 COBIRMNRY, 361, NR SR'BBORRGS0,R?, éyd
R gpenbndependently selected fromthe group H |ower
al kyl, lower al kyl substituted by hydroxyor al koxy,
NRl%?l(é C?QO , ORl7, SRI7, halogen, CORI7, 25

coeRY? 7RIS, WD 2004/ 041821 PCT/ EP2003/011892

-50-, S02NR17. R18, 7, SR, and CN, 5 R9 is

sel e é:aclcgﬂkéslrﬁu s’;igltéggtga to three groups selected from lower alkyl
NR'RY, OR", SR", halogen, COR®, CO,R”, CONR”R", SO,NR"*R", SORY,
SO,R™, CN and NO,,

Caapalkenyl,

Ca.10 alkenyl substituted by up to three groups selected from NR'°RY, OR', SR",
halogen, COR®, CO,R", CONR"RY, SO,NR'>R!, SORY, $0,R", CN and NO,,

and

Cy-10alkynyl, substituted by up to three groups selected from NR'R", OR'%, SR'?,
halogen, CORP, CO,R”, CONRR™, SO,NR"R', SOR", $0,R"?, CN and NOy;

15 R’ R’and R* are independently selected from the group consisting of

. 20

25

H,
NR'RY,
ORY,
SRIZ,
Cr10atkyl,

C.10alkyl substituted by up to three groups selected from cycloalkyl, heteroaryl,
heterocycle, NR'’R", OR', SR", halogen, COR®, CO,R"?, CONR"RY,
SO,;NR"R", SOR", SO;R", CN and NO,; and wherein the cycloalkyl, heteroaryl,
and heterocycle groups may each independently be substituted by up to three

 groups selected from lower alkyl, NR'R", OR', SR'?, halogen, COR'", CO,R",
CONRVR™, S0,NRPR", SORY, SO,R", CN and NO,,

heteroaryl, heteroaryl substituted by up to three groups selected from lower alkyl,
NR'R"Y, OR', SR" halogen, COR", CO,R”, CONR”RY, SO,NR"R", SOR",
SO2R", CN and NO,




H Orig RRo O~ 11 zI -GCOCOCRand COR17 R10
and R' are independently selected fromthe group 10
H, COR13, CO2R13, CONRL13R14, SO02R13, 15 SO02NR13R14,
| ower al kyl, |ower alkyl substituted by hydroxy,

wﬁg(}ﬁﬂa%sz pr NR1sR16 cycloal kyl, cycl oal k)g @Hﬁﬁ‘a%fs&t ed

roxy, al koxy, |ower al kyI or NRLSKI
heterocycl e, and heterocyc‘¥9e substi t ut ed by hydroxy,
NR15R16 al.t er W,
N B ereB sty b S eies el roRloit AL APRY, |
opt DBnaﬁR 3 halpges) CRR'h §Odkia CONRTBI eSHBI Ri' GO, SR er@V
at opd og being optionally substituted by WO
2004/ 041821 PCT/ EP2003/011892 -51 the group
cong’s-@h}cggl f one or nore lower alkyl, ORL2, CORL3,
3R " SOR13, SOZR13 and SO2NR" R14; R12

5 I > el qu 02, tzlférﬁt%glu%eia%{j'?g Lﬁ%&ﬁr udats gﬁ al %g(élkﬂco;éiy’
O B 7 ik PO o R AR mml%ds
hydsW.CHIadeN@z, | ower al kyl, or NRIS5RI6

Cz. 10 aIkenyI,

: C,.10 alkenyl substituted by up to three groups selected from NR'YRY ORY, sR",
10 halogen, CORY, CO,R", CONR”R", SO,NR*R", SOR", SO,R"?, CN and NO,,

Cy.jpalkynyl, and

Ca.ipalkynyl substituted by up to three groups selected from NR'R", OR'?, SR",
halogen, COR", CO,R", CONR*RY, SO,NR"R", SOR", SO,R"®, CN and NO,,

provided that at least one of R% R? or R* is not H;
15 R% RS R and R®are independently selected from the group
H,
lower atkyl,
lower alkyl substituted by hydroxy or alkoxy,
NRR*,
20 OH,
ORY,
SR,
| halogen,
COR", ,
25 COzRY,

CONRVR",




5

10

15

20

10 heterocycle, and heterocycl e substituted by

hydr oxy, al koxy, lower alkyl, or NR 15 R16; R13 and
R14 are independently selected fromthe group H

| ower al kyl, 15 C2-6 al kyl substituted by hydroxy,

w@&%ﬁﬁxnlor NRI 5RI 6, cycl oal kyl, cycloalli,Ememmu892
yl,” or

substituted by hydroxy, al koxy, |ower a

NRI 5RI 6, heterocycl e, andﬂheterocycle substituted by
hydéﬁﬁﬁ¥7alkoxy, | ower al kyl, or NRISRI 6, 20 or

al t aif\/ély, NRt 3R14 can forma ring having 3 to 7
atons,,;said ring optionally including one or nore
addPPRonal hetero atonms and bei ng optionally
substifuted by the group consisting of one or nore

| oneP:Raladl |, OR', COR17, CO2R17, CONR 7R's, SO2R17,

.and SO2NR17R18; R15 is selected fromthe group 25 H

WO 28194/ 041821 PCT/ EP2003/ 011892 -52- | ower al kyl,
CORD, and CO2R17; and R16, R17 and R18 are

I’ ndepeadant thygrsgl ected fromthe group 5 H and | ower
al kyl, or, alternatively, NRL5R16 and NRL7R18 can each

i ndgpendently forma ring having 3 to 7 atons, said
ring optionally including one or nore additiona
het er o a&gﬂqgong and R20 are independently sel ected

from tthe \?up %&O H, and lower alkyl; and R21 is

sel ect@dofsdnp—lcovw a%ldkyl’ and

COR"
R and R" are independently selected from the group
H,
COR”,
CORP,
CONR"RY,
SO;RY,
SONRPRY,
lower alkyl,
lower alkyl substituted by hydroxy, alkoxy or NRPR',
cycloalkyl,
cycloalkyl substituted by hydroxy, alkoxy, lower alkyl, or NRPR'S,
heterocycle, and
- heterocycle substituted by hydroxy, alkoxy, lower alkyl, or NR¥R*,

or, alternatively, NR'R"! can form a ring having 3 to 7 atoms, said ring optionally
including one or more additional hetero atoms and being optionally substituted by
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C2-6 al kyl substituted by hydroxy, al koxy or NRL5R16.
15 2. The conpound of fornmula | of claim1, wherein R
is selected fromaryl and aryl substituted by CN and
CONR13R14. 3. The conpound of formula | of claiml or

wé2olbiehei n R is selected from phenyl gpd pheny

substituted by CN and CONR13R14. 4. The corrpounlc?”of
formula | of claimi1, wher&n R is |lower alkyl. 20 5.

The ,conpound. of fornula | of Y..0n fis cl.al 1:0,44,
ahe PR RSPT s pr gt igpt love A SR b Oda SOFR R
NR1OER'T, SO:R°, afh$ORBNBOUNd of fornmula | of any one of
claims 1 to 4, wherein R2 is ORL2. 7. The conpound of
R'Gis salderd Frothegroupone of clains 1 to 6, wherein R3 is
H. 8. The conpound of forrmula | of any one of clains 1
to @, wherein R3 and R4 are H WO 2004/ 041821

PCT/ EP2003/ 011892 -53 9. The conmpound of forrmula | of
anylo%leaug,f’ claims 1 to 7, wherein R" is CL.10 al kyl
substituted by NRLOR11l. 10. The conpound of fornula I
of %ﬁ}%wone of clains 1 to 9, wherein R5 is hal ogen.

11. e' compound of forrmula | of any one of clains 1
to 10, whgrein RO is H 5 12. The conpound of formula
I OFOHRale having the formula Rs R7/ CH3 R6 NI 6
R R '"N' -N~NONRL R2 R4 R3la. 13. A conpound of

f or Fud kyl substitusedeiy hry droxyedllenyed NRPB ey delikgh oup:
()-3-[7-[3-(2-hydroxy-ethyl)-phenyl am no] - 3- (4- net hoxy
- pheyriphkyt sébaniaitddyHy-hPdroxyOalkoxy, lower alkyl, or NR¥R'S,

3, 4-di hydro- 2H pyri m do[ 4, 5-d] pyri m di n-1-yl ] - benzoni t
ri | Béteracyde, and

heterocycle substituted by hydroxy, alkoxy, lower alkyl, or NR'R';

R" and R" are independently selected from the gronp
H,
lower alkyl,
Cy.¢ alkyl substituted by hydroxy, alkoxy, or NR*®R!S,
cycloalkyl,
cycloaklyl substituted by hydroxy, alkoxy, lower alkyl, or NR'R®,
heterocycle, and

heterocycle substituted by hydroxy, alkoxy, lower alkyl, or NRPR!S,

or, alternatively, NR™R" can form a ring having 3 to 7 atoms, said ring optionally
including one or more additional hetero atoms and being optionally substituted by
the group consisting of one or more lower alkyl, OR", COR", CO,R", CONR'RY,
SO;R", and SO,NR"R';

¥

R" is selected from the group

H,
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Wgﬁdoil&iléz?? and ()-3- [ 7-

10
()-3-[7-[3-(2-di et hyl am no-et hyl ) - phenyl am no] - 3- (4- ne
t hoxy- phenyl) - 4- et hyl - 2-
0x0- 3, 4-di hydr o- 2H pyri m do[ 4, 5-d] pyrim din-1-yl]-benz
[
- (2-di et hyl am no- et hyl )I-ng]enyl am noj PCT/EPZ003 011892
- 3- (4- et hoxy- phenyl) -4- hyl - 2-
0X0; 3 44]%'1 hydr o- 2H pyri m do[ 4, 5-d] pyri m di n-1-yl ] - benz
oni {olwiefa " 14. A conmpound of formula I of claiml
selected fromthe group: 15
() - $OR3:94- et hoxy- phenyl ) - 4- net hyl - 7- { 3- [ 2- ( 4- net hyl -
pi perazjn-1-yl)-ethyl]-
pheRPbRariamd} - 2- oxo- 3, 4- di hydr o- 2H pyri m do[ 4, 5-d] pyri m
idin-1-yl)-benzonitrile,; :
K'S, RE-af TR 3re (Riepkinddnkly beleptedibors theygtouppheny| ami no] - 3- (4- me
t hoxy- phenyl) - 4- net hyl - 2-
OXOH3ardl- di hydr o- 2H-pyri m do[ 4, 5-d] pyri m di n-1-yl ]-benz
amde; ()-3-[7-[3-(2-dinethylam no-ethyl)-phenyl am noj
- 3-{0§,-e hoxy- phenyl) - 4-met hyl - 2- 20
0X0- 3, 4-di hydr o- 2H pyri m do[ 4, 5-d] pyri m di n-1-yl ] - benz
am de;, WO.2004/ 34,182 § EP2003/,01189 - 54-. .
()-% %‘?Eftait‘fe?reﬁﬁo@y%'bﬁ\élﬁ f?ﬁ?ﬂ%@tﬂﬁfﬁfﬂ? .“?éforfwas hstogg -
pi pr7zsemgs. spidying opticaglly]including one or more additional hetero atoms;
phenyl am no} - 2- oxo- 3, 4- di hydr o- 2H-pyri m do[ 4, 5-d] pyri m
R'tind RY-ayd ipddpenizatlyisdleted frdm the group
()-3-(2-Dbrono-phenyl)-7-[4-(2-di et hyl am no- et hoxy) - phe
nyl| gpdndo] - 1, 4- di net hyl - 3, 4-di hydr o-
| H pyrimdo[4,5-d] pyrimdin-2-one. 5 15. A conpound
of of claiml1, which is
(+) f(?%%{gg{y’?@no- phenyl ) -7-[ 4-(2-di et hyl am no- et hoxy) - ph
nyl ari -1, 4-di met hyl - 3, 4-di hydro- 1H pyri m do
}fi%/%l%‘g}z{]{%]ﬂri nmi di n- 2-one. 16. A conpound of fornula I
of claiml, whichis
( - ) owerakyh it phenyl ) - 7- [ 4- ( 2- di et hyl ani no- et hoxy) - ph
enyl am no] -1, 4-dinethyl-3,4- 10
di hGabratikyl sebstitutedrby Hpfrexy llokypen¥RHRYS. n- 2- one. 17. A
phar maceuti cal conposition conprising a
t her. Thewnipoahd of f@ilR bf dum &rahenin Rifis seRctaDipoadndirylany

sﬁﬂ&tu&ﬁbgbﬁiaﬂﬁcéngRQG and a pharnmaceutically
acceptabl'e carrier or excipient. 18. The

ph ceutica 0 ifion of claim17, wherein,th
P o ST TROS B g BRI ohds T 5t 2 AP (3t o Bpenst
apdplicay] subishtuted §y 6N ABdEONRR".Conpounds of any one of
claims 1 to 16 for use as nedi canents. 20. Use of

c onpThecanpotinddfyormnn I of claith & wikredn It'Gs 1d@erfalkyl. t he
preparation of nedicanents for the treatnent and

COM4, IR coQ{poGMrmula I of any one of claims 1 to 4, wherein R?is C,.;p alkyl
substituted by OR™ or NR'R™ .

6. The compound of formuta ] of any one of claims 1 to 4, wherein R? is OR'%.
7. The compound of formula 1 of any one of claims 1 to 6, wherein R%is H,

8. The compound of formula I of any one of claims I to 7, wherein R® and R* are H.




21. The use of claim20 for the treatnent and control
of breast, colon, hepatic or 20 pancreatic cancer.

22. The use of claim 20 wherein the cancer is breast
or colon cancer. 23. A process for the preparation of

w@z&)%ﬁﬁé}k‘nd of formula | of claim1l1, whi Q%Tmpfoﬁa%‘?ﬁgz

conprises a) reacting a conpound of t he tornula
CHsR INlL N\S" RIlI X®NOI~ 25 RW

200 41821 P EP2 /.011892 er,ei n J d r
C ol Of R S sne afslaims Lib B eteldt St g

@bﬁltmdlbYNM(iRh an aniline derivative of the fornula
NH2 11l Rz R4 R3 wherein R2, R3 and R4 are as

def ila&te tompohad offatmuls 0 ofday aheof alaies Meod) milereif RE Bdatogen.
formula RACHS3 RR 6 Ii \ INR s RBRIb RNNNOR

11. The compound of formula I of any one of claims 1 to 10, wherein R%is H.

5 12, The compound of formula [ of claim 1 having the formula

=1
R?

o
N¢\/|\|/:\N
LXX

H‘l

H2 R4
R" Ia.
13, A compound of formula I of claim 1 selected from the group:

(£)-3-{7-[3-(2-hydroxy-ethyl)-phenylamino]-3-(4-methoxy-phenyl}-4-methyl-2-oxo-
3,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-1-yl]-benzonitrile ;

10 {%)-3-[7-[3-(2-diethylamino-ethyl)-phenylamino]-3-(4-methoxy-phenyl)-4-methyl-2-
0x0-3,4-dihydro-2H-pyrimido(4,5-d]pyrimidin-1-yl]-benzonitrile ; and

(£)-3-[7-[3-(2-dimethylamino-ethyl)-phenylamino}-3-{4-methoxy-phenyl)-4-methyl-2-
o0xo-3,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-1-ylj-benzonitrile .

14. A compound of formula I of claim 1 selected from the group:

15 (*)-3-(3-(4-methoxy-phenyl)-4-methyl-7-{3-{2-(4-methyl-piperazin-1-yl)-ethyl]-
phenylamino}-2-oxo-3,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-1-yl)-benzonitrile ;

(£)-3-[7-[3-(2-diethylamino-ethyl)-phenylamino}-3-(4-methoxy-phenyl)-4-methyl-2-
0x0-3,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-1-yl]-benzamide ;

(*)-3-{7-[3-(2-dimethylamino-ethyl)-phenylamino]-3-(4-methoxy-phenyl)-4-inethyl-2-
20 oxo-3,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-1-yl]-benzamide ;
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Rz R4 3 5 wherein RO is H and if desired, b)
reacting the conmpound of fornula Ib with an acid
hal i de or anhydride to obtain OR s Rzo Oill Il a
compound of formula I, wherein RO is -COCOCR21 or

W&:%’J nd wherein R', R19, R20 and R2
def 4ln4ésé inclaim1l, 10 and/or c) if desﬂpcz@%uﬁs%um

converting the conpound of 540rrru| al into a

har ceutlcally acceptable s 24. A conp d of
AR e Ylbﬁé“eg’ﬂ’ ?%ﬁzr% "ft%mmam éa‘arﬂgﬂfﬁby a

phreoglesiso}- hmme?ﬁd:hgdrb@l—lqjyamtdo%. d]gBimidineloyipbenacnide; and

selected fromthe group: 15 ()-acetic acid

&) 332 {bPort Sp AN B plEBdivthylarking -6th65)-Plosylaphe Ry i dirhethppt hy

%;Z"g%;&}g'lﬁéq}’ngjﬁdogis ;d ernrﬁ‘m- f% 5-d) pyri mi di n- 2-yl ani no]

-ph A eth t hanesul foni ¢ aci d
(2- {g ﬁ‘ﬁé ajm Wé’gﬁﬁet hoxy- phenyl ) - 5- net hy

{+)-3-(2- bromo phenyl )-7- [4 (2-diet ylammo ethoxy)-phenylamino]-1,4-dimethyl-

3,4-Q%9dr-16- phrifidofd,5-a RicPyédem do[ 4, 5-d} pyri m di n-2-yl
am no}-phenyl }-ethyl)-ester.

16. A compound of formula I of claim 1, which is
{-)-3-(2-bromo-phenyl)-7-{4-(2-diethylamino-ethoxy)-phenylamino]-1,4-dimethyl-3,4-
dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one.

17. A pharmaceutical composition comprising a therapeutically effective amount of
a compound of any one of claims 1 to 16 and 2 pharmaceutically acceptable carrier or

excipient.

18. The pharmaceutical composition of claim 17, wherein the compound is suitable

for administration to a patient having cancer.
© 19. Compounds of any one of claims 1 to 16 for use as medicaments.

20. Use of compounds of any one of claims 1 to 16 for the preparation of

medicaments for the treatment and control of cancer.

21. The use of claim 20 for the treatment and control of breast, colon, hepatic or

pancreatic cancer.
22, The use of claim 20 wherein the cancer is breast or colon cancer.

23. A process for the preparation of a compound of formula I of claim 1, which

process comprises

a) reacting a compound of the formula

H?
CH, :
~ R® I
X7 N ;}i’ko
R‘I




WO 2004/041821 PCT/EP2003/011892
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wherein X is Cl or SO,CH;, and R, R®, RS, R and R® are as defined in claim 1, with an
aniline derivative of the formula

NH,

HB
RT
CH,
N7 N R®
| 5 Ib
o R
oA hﬁ/ko
R1
R® R
5 Ra

wherein R’ is H, and if desired,

b) reacting the compound of formula Ib with an acid halide or anhydride to obtain
19 20
R

e~ 21
a compound of formula I, wherein R®is — C—~0—C—0—C—R or CORY, and
wherein RY, R", R® and R* are as defined in claim 1,

10 and/or c) if desired, converting the compound of formula I into a pharmaceutically
acceptable salt.

24. A compound of formula I of any one of claims 1 to 16 prepared by a process
according to claim 23.

25. A compound selected from the group:

15 (d)-acetic acid 2-{3-[8-(3-cyano-pheny1)-6-(4-methoxy-phenyl)—S’methyl-7-oxo-
5,6,7,8-tetrahydro-pyrimido[4,5-d] pyrimidin-2-ylamino)-phenyl}-ethyl ester and

(+)-methanesulfonic acid (2-{3-[8—(3-cyano-phenyl)-6~(4-methoxy—pheny1)-S~methy1-
7-0X0-5,6,7,8-tetrahydro-pyrimido[4,5-d) pyrimidin-2-ylamino]-phenyl}-ethyl)-ester.




