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wherein

R'  is selected from the group consisting of
5 -H,
-(CHa)q-heterocycle,
alkyl,
cycloalkyl,
alkenyl, and
10 alkynyl,

where n is 0, 1, 2, or 3, and the heterocycle, alkyl, cycloalkyl, alkenyl, and alkynyl
groups are each independently, optionally substituted by up to 3 groups selected
from

-OR’, -COR', -CO,R", -CONR'RY, -50,NR''RY, -SO,R", and -CN;

15 R?and R®are independently selected from the group consisting of
-H, ‘ '
-OR’,
" -halogen,
-COR",




-al kyl, -cycloalkyl, 5 -alkenyl, and -alkynyl,
where nis 0, 1, 2, or 3, and the heterocycle, alk
WQIPRMI | al kenyl, and al ltynyl groups are®

i ndependently, optionally substiputed by up to 3
groups selected from 10 -OR9, -hal ogen, -COR10, and

- CO2R'IGORY, R5, R6, R7 and Rs are each independently

sel ect e. m.t he group consisting of -H -1lower

al kyl %ﬁ%@ﬂgﬁ?ﬁ8ﬁg%Py may be substituted by hydroxy or

al koxy-lkyb OR12, 15 -hal ogen, -COR13, and -C02R13; R9

IS seL%ﬁ%&%gﬁron1the group consisting of -H 20

- COR10,” T'ower’ al kyl that optionally may be substituted
5py hydebeyylosndal koxy, cycloal cyl that optionally may

be su byt ed by hydroxy, al koxy, and |ower alkyl,

and heterocycle that optionally may be substituted by

hydr oxy, al ko or lower alkyl; 25 R10 and Rl1 are

each i i)%hh‘ﬁt Pror e pad thedreteromrciendloys i aliohallenylngnd alkynyl
of - Hgroumwee ethkidepeRadéintBpbp@sall xumm%d%z%?ttbta%&sbs selected
by hydsr oxy or al koxy, cycloal kyl that optiohally y

be subttitut ed by hydroxy, al koxy or |ower alkyl, and

10 het er oORE! -halogat, -GER'rabl-gosRY; be substituted by
hydr oxy, al koxy or lower alkyl; 30 R12 is selected

f 8 i 8t -, | kyl d .
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15 -halogen,
-COR®, and
-CO,RY;

R’ isselected from the group consisting of
-H, |
20 -COR",
lower alkyl that optionally may be substituted by hydroxy or alkoxy,
cycloalkyl that optionally may be substituted by hydroxy, alkoxy, and lower alkyl,
and
heterocycle that optionally may be substituted by hydroxy, alkoxy or lower alkyl;

25 R'and R" are each independently selected from the group consisting of
-H,
lower alkyl that optionally may be substituted by hydroxy or alkoxy,
cycloalkyl that optionally may be substituted by hydroxy, alkoxy or lower alkyl, and
heterocycle that optionally may be substituted by hydroxy, alkoxy or lower alkyl;

30 R isselected from the group consisting of -H, lower alkyl and -COR"; and
R”  is selected from the group consisting of -H and lower alkyl;

or the pharmaceutically acceptable salts thereof,




-3 It has been found that conpounds of formula I

i nhi bit KDR (kinase insert domain- containing
YO ®P935and FGFR (fi brobl ast growth factor rq;@qagp%(hmuﬂ
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acceptabl e salts have antiproliferative activity and
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.t bRRIIREdelsqbngiBhd:isis ¥YrSw. KBS rdingly, inhibitors of the receptors FGFR and

KDR that interfere with the growth signal transduction, and thus slow down or prevent
angiogenesis, are useful agents in the prevention and treatment of solid tumors. See
Kiohs W.E. et. al., Current Opinion in Biotechnology 1999, 10, p.544.

There are several examples of small molecule inhibitors of protein kinase catalytic
activity. In particular, small molecule inhibitors 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, WO99/61444



Klohs WE. et. al., Current QOpinion in Biotechnol ogy
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di scl oses bicyclic pyrin diNleSSanthiwi cycli c.
3, 4-di hydr opyri m di nes of orpula,Re RO 3 X5ZR Z X R
that are asserted to i nhMbit Zycl@n pendent ki nases
Cdkl, Cdk2 and Cdk4 as qu'yl as t 5 growt h factor
receptor tyrosine kinase enzynmes PDGFR and FGFR. Sone
conpounds are also asserted to inhibit Cdk6. US
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Al and WO 01/29042 (F. Hoffmann-La Roche AG discl ose

10 that are stated to inhibit the T-cell tyrosine kinase p56*.

WO 01/29041 Al and WO 01/29042 (F. Hoffmann-La Roche AG) disclose
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that are stated to inhibit p38 mediated cellnlar functions and are thus inhibitozs of
15  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




and that are stated to inhibit p38 nediated cell ul ar
functions and are thus inhibitors of 15 cellular
proliferation. WO 01/64679 Al (SmthKline Beecham

di scl oses 1, 5-di substituted-3, 4-di_hydro-

| H pyrimdo[ 4, 5-D] pyri mdi n-2-one conpounds of fornula
-5- RL R HN N N~ N NN-~ O NNX R3 R3pgthat
are stated to be useful in treating CSBP/ P38 kijnase
medi at ed dibba§es e continues to be

effect|ve|n|n|b|t ng he catal ytic agtivi |y/t
protein kin ieul ar FGFR na
for treating“one nore t3pes ,of solid t nDrs

particularly de3|f2ble to provide small Iecule
i nhibitors that aR® selective for FGFR and“KDR. This
is desirable because of the potential conconitant
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pr efer abl e that such small nolecule inhibitors also

poss edherispatinneciobs alsieod foxi casily aynth;squad;fsmausnolmule sompounds
t BR& 198 npﬁﬂﬁlﬁhngthetcﬁta?yﬂ:(%chfi Bk} Rid26AVin Hﬁi} FGFR and
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P%;ﬁ%fo% %Egﬁgssilaﬁ%% {l]%loayflﬂgﬁf]jk}r C(%IPthip 1s%hus an object of this

" - 10 invention to provide such compounds and pharmaceutical compositions containing

these compounds.

Disclosed are novel pyrimido compounds capable of selectively inhibiting the
activity of KDR and FGFR. These compounds are useful in the treatment or control of

cancer, in particular the treatment or control of solid tumors,

15 In particular this invention relates to compounds of formula
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R® R°
NN R’
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or the pharmaceutically acceptable salts thereof wherein R', R% R’ R%, B%, R®, R” and R®
are as defined below.



R2 R3 or the pharmaceutically acceptable salts
thereof, wherein R, R2, R3, R4, R5, R6, R and R8

are as defined below. - 5a In a first aspect, there
is provided compounds of formula Il having the formula
R7 Re RBps RS HS[" NN-I' wherein R is

selected from -H (C-Cg)al k$ Substituted by-OH,
COR70, -CN or -CONH2, -(CH2)n-heter ocycl e

het ero de. substifuted b COZRro A
cyol BU K Feretin s i pERy s Cougpouns of Jogmpjad] bogRs hedormla
is H For -OCH; Rs,Rs=WareH, R6 is -OCH3 or
(G -CQalkyl; Rais Hor F. Rea is (C -CQal kyl subsi
ttttedby (g-Cs)al koxy; and n sOorl. 6-_ Also disclosed
herei n are pharmaceuti cal conpositi onsﬁ"con'pri sing a
t herapeutically effective anount ﬁé .

compounds of formula I, and/or a Y B
acceptabl e salt thereof, and a phar s
‘acceptabl e carrier or NﬁI&
~ 4
HN/I\N N/k-o R
g
A o
R°
wherein
R! i selected from
-H, . . .
(Cy-Cy)aliyl substitnted by—OH, CORY, -CN or -CONHz,
"(CHz)n-hctechde,
. «(CHz)-heterocycle substmltedb)'-OOR’” or-—COsz
cycloalic,

cycloalkyl substituted by -OH;
R*  jsHor-OCH;;

R’ i3H,Bor-OCHjy

RY, R and K’ are H;
R®  i3-OCH, or (Cy-Colalkyl;
R' BHoE

R is (Cr-Calallyl substituted by (Cr-CyJalkoxys and

n 4ds0orl.



excipient. In a second aspect, there is provided a

phar maceuti cal conposition conprising a

therapeutically effective amount of a conpound of

formula Il as defined above and a pharnmaceutically

acceptable carrier or excipient. A so further

di scl osed herein is a nethod f-0b -treating or

controlling solid tunors, in particular treatnment or

control of breast, lung, colon and prostate tunors,

nost particularly breast or colon tunors, by

adm ni stering to a human patient in need of such

t her apy érlﬁoe%fsélf’ﬁ?d/éemmﬁ‘ Pfarnacsyhpd upempdsitiansnedmgprising a
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phdrmaeeutidelly nectptabiy ealf diereafsendia phadhsr0BO4E. addBp@ble carrier or

f.ourth aspect, there is provided the use of conpounds
eX@P®ormul a 11 as defined above for the preparation of

medi canents of the treatnment and control of cancer.

Al so disclosed herein is a process of preparing

conpo seondfasifest, thera is prvileda phromedeutindl aompasition comprising a

unds useful in the preparai of .c 0 s ,of
thefGPRAALY rt R <oy e BoEROLEE o Brans, Ry e bove and o
phapmacasisallyodccbhieblp LeRRE 8t RApiekt. @ conpound of formula
Il as defined in the first ‘aspect, which process

conprises reacting a conpound of the fornmula. 6a R7

= o i T L i G o

in padticulae tebatmonatdrVeomdiol hef beas! thhi, NBRn bnd \prodtatdatunfors, most

wherein Ra and R areas defi. ed in claiml, to Obtain
pargc@@i%g{ﬁqg QB fcolqRtumermpyadnministering to a human patient in need of such

therapy an effective amount of a compound of formula T and/or a pharmaceutically

acceptable salt thereof.

In a third aspect, there is provided compounds of formula II as defined above for

use as medicaments.

In a fourth aspect, there is provided the vse of compounds of formula I as defined

above for the preparation of medicaments of the treatment and conirol of cancer.

Also disclosed herein is a process of preparing compounds of formula I and to

novel intermediate compounds useful in the preparation of compounds of formula I.

In a fifth aspect, there is provided a process for the preparation of a compound of
formula II as defined in the first aspect, which process comprises reacting a compound of

the formula.



Re - s Noml ~qg6 Rt HE~1 HBII and if desired,

converting the conpound of fornmula Il into a
pharmaceutically acceptable salt. In a sixth aspect,
there is provided a conpound of forrmula Il as defined

above prepared by a process ad®rding to the fifth
aspect. In a seventh aspect, there provided an

i nt ermedi ate_conpound sel ect ed fron1hhe group
consisting of 4-[3-(4-nmetliW
phen)l)-2--om 7*phen*i &0--3, 4--di Ty
d)pyrimdiu-1-yl) plperldlne | -car i c add
tertt- butyl ester (Bxnnpye=Ra 5°

1-[p' ans-4-(fert-butyl-djjmet hyl
sAanYl oxY] " cYdohexyl | -7 e od‘ﬁeaylj
- phenyl anr no- 3, 4-d hydro-1

pyrim 40[ 4, 5- 4)pyt|md|n 2- oneH(ExarrpIe 3b), 6b':'

LRfir.ido[4,5-

3- [3{7 EP enyl )
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ester (Exanple 4a),
(t)-3-cis-(tent-butyl-dinethyl - suﬂ@nyloxy) gdopent gl ] -
3- (4- met hoxy- phenyl ) - 7-
phenyl am no- 3, 4-ftydro-1 H pyri
(Exanmpl e 10d), 5 (R -2-neth ;
hydr o- fi uaa- 3-yl am no) - pyri! -
ethyl ester (Exanple Ila), (t) £ f
3-(tent-butyl -4i net byl -sil anyl oay) - cyclopentylan1no
]1 ;2) whertin/ Rl Rt B il B BisARB3 Sty de 4 BxamRl e
()-1-Ttra+s-3-(tent-butyl - dlnethyl S|IaE¥ony) cycIoPe
nh41l- 3. ( 4- met hoxy- phenyl)-7 10
nmet hyl st d5nyl . . 3. 4- di hydr o- II|-pyr|‘
n- 2- one (Exanple 13b),
(-+)-[3-ttam (tart-butyl -dige
tyl]-{5-[(2-fl uoro-4-netho
- phenyl ani | so) - net hyl | - 2- nqet1¥%
pyrim dk. 4-y1] - ami ne (B3
(t)-1-[trans-3-(ter
t-bRtyl - di met hyl - s~7an
phenyl)-7- ne R® _
(yl'sul fanyl -3, 4-di hydro- 13- pyri mi do[ 4, 5IdJpyri ni d
a- 2-one (Exanple 14c), 1B ,
(3)-I:f2—(tent:butyl-4iphenyl-siIanyloxy)-l-nethyl-eth
yll ::Ith'-lﬁ M—@n(/éhlﬁg ie/¢dnpound of formula I into a pharmaceutically acceptable

[ 4, 5-dj py di n- 2- one
nyI -W—(te _

I pyri m di

s CyCi opea

-cycl opentyl | -3-(4- met hoxy-

In a sixth aspect, there is provided a compound of formula II as defined above
prepared by a process according to the fifth aspect.

In a seventh aspect, there provided an intermediate compound selected from the
group consisting of

4-[3-(4-methoxy-phenyl) -2~oxo-7-phenylamine-3,4-dihydro-2H-pyrimido[4,5-
d]pynm:dm—l ~Yl]-piperidine-1-carboxylic acid tert-butyl ester (anmple 2a),

1—[wuns-4-(m1-bu:yl-duncthy1-aﬂanﬁoxy)-qdohexyl]-3-(4-meﬁmacy-phenyl)-7-
phenylamine-3,4-dibydro-1H-pyrimide [4,5-d]p]'nmxd.\n-2-one (Bxample 3b),



pbenyl ) -3, 4-di hydro-| H pysi m 40[ 4, 5. dj py idi n-2-one
(Exanpl e 15c),
1-[inps-4-(tent-butyl-dimethylggiiattylox)r)-I-y
ohem | - 7-chl om 3- ( 2- Auor 0- 4- net hoxy-P

y1) - 3A-di hydro-| H pyri m do(4, 5-d] pyri m di n-2-one
(Exanple 17c),
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NVK ()R] predss-BE(ty i %%pzxﬁyﬁ? %Loxy-phenﬁ) 7.

aCI %W "? Hﬁ&gﬁé‘ﬁwl o445 Alnvimidindrang| (Fxadaplel e}
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onePhenyihdrdibyize: H-pyti)ida[4/524 y‘;rﬂﬁtdm- N
but yllzegflh =A- S7auyl)loxy) Pr%[;I;I jlb chl o%gn%(ﬂfm?}glﬁ%k

phelrans 3. (fert-buryl-dimethyl-silanylo
d é"”r‘?'l rilAsngra-4-
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butyy Pent yl 2- et hyl

{“ f‘*’“ﬁ %?*#ndiw#éﬁgﬁ%gf ek gl ba o eyt (drmtrbasy pheoyl)-
.:%/%ip -pyrimi [4,5-d]p}’!lm1din-2—une(1!xam le 1%a),

(-)-(1S,3S)-4-[3-(tert- butyl di meth) I - S|Ianyl oxy) - cydo

 pertlyrasd-tett-beghdinkyha-dllmpidy) oyl hexyl -3~ 4—-methoxy-phenyi)-7-(3,4-

py 1$3 ) - 1- 3- (tm‘l’% iﬁW‘;[ 2-0p8 (Bpgymple

pent - 3- (4- mer hoxy- phenyl ) - 7-
h |hydro | H ppi M\ 4, 5-d) pyzWli n- 2- one
25 M‘mig L%wé i) m}iﬁgﬁtﬂpﬁa”wﬁﬁa@m-3'(4%&&“”"?11@)'7'“'
3y L
OpE0aj,- 3- (4- met hoxy- phezyl) pa M'Qwe(ﬁ%mﬂe
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methoxyaphen}'i] ~3,4-dihydro- 1H—pyrunido[4,5-d]pyrmdm-2-one (Example 21a),

{R)- 1-[2—(tert-bqt)d—d1pheny1-sﬂanyioxr)-l—methyi ethyl]-7.chio
- «7-chloro-3-{4~methoxy-
30 Vphenyl)-S, ¢-dihydro-1H-pyrimido [4,5-d]pyrimidin-2-one {Bxample 25¢), o



phenyl am no- 3, 4- di hydro-| H pyri n] do[ 4, 5- d] ppWli n- 2- one
(Exanpl e 299),

(S)-1-[2-(ter-butyl-Bi phenyl - skanyl oxy) - propyl)-7-chlo

r o- 3- (4- met hoxy- Phenyl ) - 3, 4-

dfl q,iw iH pyrWlo[ 4, 5- dj pMm di n-2-one (Exanple 31c),
1-[cis-3,5-bis-(tent-butyl-Bi phenyl-silan*)qr)-rydohex

yl | - B-phinethexp-pheyl)! ; 34 . .

met hqyu; xﬁggﬂ%@ﬂ#{gﬁ’% p‘?flﬁﬁ‘i‘r&ﬂ[}ﬁ?ﬂnﬂidﬁ%ﬁ'ﬂWﬁn&z-
- 2-one a 2d), . ) _
1-(etyr+ -bis-(tart-butyl-di phen)l - Anyl oxy) - cydohesyl

j-3- ((fl_ipgy?)a‘l' é’mwwl“dim“hﬁ'sﬂmizgz—wdopentﬂmd =2~-methylsulfany]-

Phe n\pydimidifeSamibo ooty n@h eyl et j,hydro- | H"Pyrim
do [ .5-djpyri pel S a6 k) |

1.5 aﬁ?(&iﬁkhdfﬁ(%tbuf{wim s
but oSl - slamtosgl Flopentyll-8r(6-roetigospphenyl)-7-
ouL B e Al e T 8 ot ghen
)-3, 4 dg%g‘;ﬂgbl il- p)ﬁri m do[ 4, 5- dl pyshui di n- 2- one ‘
(1 E)[(aﬂg;é-o 7 utﬂd.il{i,u Enﬂ-ﬁﬂﬂ:nyloxy)-pmp}rl]~7—chloro-3-(4-m§thﬁxy-§ enyl)-3,4-
-[c oSLEAbYiw - 91 -rydohex
- 3- (4- et hoxl -phenyl'?]}z_.-_(%-' Enﬁnﬁ%%%u y J
'(1%3) e Eg“%g% (e i AU Y byl e 0)-2-methylsulfenyi-
1-[ 2@ i Fhcppic agidiethyl estep Raapple 28800 p) - r ydohexyl |
- 3- ;(:fép'@%?f %I uom 3- mehhoxy- PhenYl eM no) _
xy- PRERYT telt jgmﬂﬁﬂﬁhﬂﬂﬂiqvbémﬂmyﬁbp&tﬂhﬁjd ety .
( Ex Firpipudigers)carbaldehyde (Bxample 29¢), . . ok eyl
| -[ds-s, 5-bis-(tert-butyl -Bi phenyl -sil anmyj oxy) -cycl ohe

ayl (-8 AEK3Yrenbagi it Qﬁﬂﬁ@@_ agéféﬁj,ggfg,gégog,mﬂ)_y_
i #2%@3@{1&6@%;@%3@;3’%%% "

34 4 P -7: 4
i‘gn 0 -t'( 'ﬁ%iﬁ%ﬁ'@%@Mbﬁ%%m)ﬁgﬁgﬁﬁ%mwpm-7.

( Ex BRgyBmine3yi-ditydre] H-Srrimidu[ 55 iy
but i:ﬁl'J di phenyl - si ~anyl o?rY) r)ggo%%h?@?-%gﬂe (Bxample 25g),

| uo ﬁrlﬂe&hﬁbﬁl—qﬂbﬁ&y}-ﬁdﬂ@%ﬁ 3 ?%Y A o
Pb ; S ' 207 d d s phenyl)-3,4-
e L D A e
OB b aBE L ALDS (SELe b0
| ’-l- b f?ﬁj ;ﬁéﬁgﬁ?ﬂfﬂwﬁlwmmpmmz&e Caxdmpieha),
- pyritnidin-5- :
)1 n%@ﬁ;ﬂ.s-bm-(wwwmﬁﬁﬂmkﬁaqﬂﬁﬁam@@&uma-mm.

phenyl)-7-(4-methoxy-phenylamine)-3,4-dihydro- ITH-pvrimi -d)pyrimidin-2
o320, _ ydro- 1H-pyrimido(4,5-d)pyrimidin-2-one

. 1-[nis-?-,S-bis~(w-mm-ﬂphmﬁdmﬂow)'-mlohﬁﬂ] 7
| (ze ~7-chloro-3-(4-methoxy-
2 phmyd)-S,é:—d:hyd:o—lH-pm‘mido[4,5-d]pyﬁmidin—2—one (Example 33a),

1’-[613-3.5-bi5-(!Ert-but}'l-diphenyl-sﬂanyloxy).;cydghaﬂm_@_methuxﬁah —

_ eth y . _ .« . . as
;.:,h), axy-pheuylamine)-3,4-dihydro-1H-pyrimido [4,5-d)pyrimidin-2-one (Bxample




- having 1 to 10, preferably 1 to 6, and more preferably

R -1-[2-(tent-butyl-4imethyl-silanyloxy)-1-nmethyl-eth
[1-7-chloro-3-(4-eth)l phenyl)-

4-dl hydm | H pyrim doJ 4, 5- d)n%ldm di n- 2- one, ( Exanpl e
e),

R -1-[2-(terF-butyl-diwe}ltY] si(anYl oxYl-I-nmethyl -
) 41-B- (4-ethyl phenyl)-7-(4-
g! ﬁog;mhﬁwmﬁh@mpﬂéﬂﬁ%aiﬁ%&dh‘éx;[n“a? 3y phenrt)-7-(4-

(1)- [@F‘Eﬁ% AN Fesninadrd 4dibpdre-15 pwwimideid,p) dipydosiin.2.one

(
y
3,
38
(
h

tgll 5[(4 et hyl -
phenl mao - et hyl | - PyrhV\d|n4yI} amne(E)mTpIe
39a) , I-{os-53 Fa(f%trlattﬂtchphen .a,(

pheryl)-7-
di mWyMMW¢&%ﬁmﬁm?ﬁﬁiduE¥§ Ip;nmh&ir? «—onemjl: 3::;’1 ) ’

et hyl

h L (oY dl n-2-
?Eigw:sga;‘gﬁ‘ \“a‘ m ‘ Er-]- -(2Tﬂuorg-rfmethom-
buty iri‘)l: Wmmﬂii*dﬁ?ﬁﬂnﬂidiﬂone (Bxample
phen 3):7 (4- fluoro ’

pheni/_llﬁ&rjn no) - 3, 4-di hydn . Hpyrim do(4 5-d

5.5-b2s-erpbitlx th
%g%/{ﬂygnﬂg.yt rfﬁgisg Ly ha %%%;ﬁéb? EQ ok nf‘f-éwgeﬂwxw
allpﬁﬁgﬂl@%é allung 1to 10, preferably 1to

3,2,9 epreferably 1 to 4 carbon atons. Al kyl
gr 0 gﬁﬁ Ssylnnﬂiynrm&uglrph@] aﬁiﬂﬁ?%]
to herein as "lower alkyl." Typical |ower ?Iesﬁ.%

gr o&BL-h[M?%hnﬁnﬁ:hyﬂ] ¥l )_@[ Df0P
Lrpyrimidin-5-
B Yy R At

don AL Rt el %%oaww% eyl Phairo.3-
Py PiclBisR cmree ]bghg @[415@d]r9umbﬁmt@hamﬂ$ita@e;6m “car bon T

atons, and at Ieast one carbon-car bon doubl e bond, for

e 2 ia(?r)l’%ﬁ;;[fny%uwdimﬁtw flanyRag)- BmniiiDith ﬁﬁgq phenyl)-7-(4-
aI i phat |Pc hydr ocar b avi ngp)%%t‘%"%g‘é] %‘BP?@!@MPIG?'B*).

- eas e carbon carbon triple
nﬁl for ﬁg;}? "1(’%%35?0“ Ylyl-chlgvoio it ethyl-
e dSIgmine mmdmk&ﬂ]mm(ﬂmﬁmbga t he
regﬁgnder of the nol ecul e by oxygen (-OR), e.qg.

kf s limy-hutyl-Gisyehybaildap ‘ o
it sl ng@&w A

hydrocar bon group d’ft?’%ﬂ‘dﬁﬁam @Pb)i&My

(ﬁ-ﬁ. rga aI |yl groups include -
AL e At
_ ’ 1H~pwmdo[4.s~d]mam.z.une (Bxample 39c),

As used herein, the following terms shall have the f_ollom'ng definitions.

“Alkyl” denotes a straight-chain or branched saturated aliphatic hydrocarbon

110 4 carbon atoms. Alkyl groups

having 1 to 6 carbon atoms are also referred to herein as "lower alkyl." Typical lower

alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, t-butyl, 2-butyl, pentyl and

hexyl. Asused herein the sample designation C;, a]kyl means alkyl having from 1 to 4
carbon atoms.



PCT/ EP2004/ 003447 -7 "Effective anmount" or
"therapeutically effective anbunt” neans an anount of
at | east one conpound for fornmula I, or a
pharmaceutically acceptable salt thereof, that
significantly inhibits prollfq{atlon of tunor cells,

i ncl udi ng human tunor cell | i n&s. Hal ogen" neans
fluorine, chlorine, bron1ne or iodine, preferably
chlorine or 5 fluorine. "Hetero atonf neans an at om

ot omAIEent ol s cbaftor seasnel abphasihy dipsasbon baving 2o

%1 pgdferablyfl to Iﬁecat'lm:eatorm, atid hﬁleﬁt ohé carbafi-cBb o RS b@ed, for

oy DAl SRSl 007 1y e

unsat urat ed non-aromati c nmonoval ent cyclic radica
havi Agomybfieantss 8 straightchaio caboarshed eligrtie diyfiramarbon having 2 to

10} ﬁfeﬁe@ﬂﬂy 2 %B,Qc‘?lfb&f at%%i sfaHld flealt @f%?lt LadBork @rg?lggond for

ferred heterocyc s are piperi
%W%ggé aﬁ@ ty®ine, and mor phol ine. In case a

heteroaton1of the heterocycle is sulfur it can be

s u b§A]kbNi’ ‘atledvy af AlkyDfadivd) tRAVORREPHFthe ré:ﬁéﬁd@?@ﬂh@ Inolecule by
) g ﬁg Q or Cg% é%? A preferred heterocycle .
P i §& & 9x¥-15 group is

1 1- D oxo- tetrahydrothlophene "Hydroxy" is a prefix

i ndi'Cedoaligy!'t ineanprmerenemmitia pantady at emap&dl;gsawﬁted cyclic

f
c%hﬁ%%%&?{%ﬂaccm FPodf St RIS 510 8050 pRARRTE 4P g Hroms.
Examples of yoosisyl ﬁogpiemdudc ayelaprapell cpdoperitylynd gEohesy.

. be neasured, inter alia, as is described in Exanples

41 and 42, infra. 20 "Pharmaceutical ly acceptabl e
salt" refers to conventional acid-addition salts or
base-addition salts that retain the biol ogica

ef fectiveness and properties of the conpounds of
formula | and are fornmed from suitable non-toxic
organic or inorganic acids or organic or inorganic
bases. Sanple add-addition salts include those derived
frominorgani c acids such as hydrochloric add,

hydr obrom ¢ acid, hydroiodic add, 25 sulfuric acid,

sul fam ¢ add, phosphorlc add and nitric acid, and
those derived from organic adds such as

p-tol uenesul fonic add, salicylic add, nethanesulfonic
-acid, oxalic acid, succinic acid, citric acid, malic
acid, lactic acid, fumaric acid, and the |ike. Sanple
base-addition salts include those derived from
amoni um pot assi um sodi um and, quaternary ammobni um
hydr oxi des, such as for exanple, tetranethylamoni um
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30 hydroxide. . The chem cal nodification of a

har maceutical conpound (i.e. drug) into a salt is a
‘?@@Pﬂ'ﬂ"&%-‘\/\el | known to pharmaceutical cheni st $cirfizp2004/003447
obtain inproved physical and chenical stability,
hygroscopi city, fl owabi I ity and ‘solubility of

ooy oiSivedionst B itheblpefiEy Bl nopt meass ap aount of at
(l6tsh opet cormpem)d foaforpla 198 aplrirrhdéebitidally AccpBble salt thercof, that
M%B%Jféﬂ%ﬁ?&%é] 084 & or 1, 3 Pcih%ﬁargﬁu%#é%%al | or'cell lines.

acceptable as pharnmaceuticaltly

carri exci pi etc,, means pharnacolog|cally
acce p&;ﬂf’%ﬁng eFe8Y §§?%Wﬁ> ichior iperfyamtinkoniodine: prefershlprldotine or

tﬂncmdaiech the particul ar conpound is adninistered.
"Substituted,” as in substituted alkyl, neans that the

bst. t o 5. or re sitjon
e iAo GRC pihtn Slitied Al o sad SopreterbbeN: 3t the
&et@g@tpm g@ﬁ&t tdrube presenit he-MHe ot AM4peaddall. if gef }ﬁ:@ér@ Atom is S, it
f&ﬂ%?%ei%%l §®%g @ptl ons. |In one enbodi nent, the

invention relates to corrpounds of formula R7 R8 / R6
N IN,)\ RS ~i~ R HNNNORIL R\ | | Rs wherein
10 R Hegef%‘é’ldé o detaragiclh angans - ¢o i@ insdrnlmeyed baturatkd or partially

ﬁﬁk&hfht&?ﬁ&i ﬁ%v\e}ntﬁ:- moRb¥aYdnt c?éiﬁlrgcﬁl:ﬁﬂc\gmg ]ﬁ%éﬁ ﬁg BY4 hetero atoms
eerD byt troxsmy ey Bkitkgt 4 casmkianon thencpfaBramples of -
preferred heterocycles are piperidine, piperazine, pyrrolidine, and morpholine. In case a
heteroatom of the heterocycle is sulfur it can be substituted by one or two oxygen atoms,
thus meaning groups >$=0 or >5(=0),. A preferred heterocycle containing the >8(=0),
group is 1,1-Dioxo-tetrahydrothiophene.

- "Hydroxy" is a prefix indicating the presence of a monovalent OH group.

“ICsp” refers to the concentration of a particular compound according to the
mvention required to inhibit 50% of a specific measured activity. ICsy can be measured,
inter alia, as is described in Examples 41 and 42, infra. '

“Pharmaceutically acceptable salt” refers to conventional acid-addition salts or
base-addition salts that retain the biological effectiveness and properties of the
compounds of formula I and are formed from suitable non-toxic organic or inorganic
acids or organic or inorganic bases. Sample acid-addition salts include those derived

from inorganic acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid,

sulfuric acid, sulfamic acid, phosphoric acid and nitric acid, and those derived from
organic acids such as p-toluenesulfonic acid, salicylic acid, methanesulfonic acid, oxalic
acid, succinic acid, citric acid, malic acid, lactic acid, fumaric acid, and the like. Sample
base-addition salts include those derived from ammonium, potassium, sodinm and,
quaternary ammonium hydroxides, such as for example, tetramethylammonium
hydroxide. - The chemical modification of a pharmaceutical compound (i.e. drug) into a
salt is a technique well known to pharmaceutical chemists to obtain improved physical
and chemical stability, hygroscopicity, flowability and solubility of compounds. See, e, 2.
H. Ansel et. al,, Pharmaceutical Dosage Forms and Drug Delivery Systems (6th Ed. 1995)
at pp. 196 and 1456-1457.
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groups are each independently, optionally substituted

20 -OR9, -COR10
“Wzddli’méﬁﬁs groups selected from ’and _WIEP;@M)O&‘M?

- CONR1OR', -S@2NR OR', -SO2R10,
and R3 are mdependently sel ect eg.-fromthe group
consisting of -H  -OR9, -halogen, 25 -C nR10. WO
2004/ oghmwm«faﬁpm@ptam;%&as hmca@&&a&u Q‘c@ﬂ;ﬁb}e carrier,
-h , nd
%kﬁﬁz@ﬁﬁ{ ete J:nean§ bﬁé’ﬂmac(?f&éiéaﬂg %Pfagle a&ﬂ au]%ﬁ%}/uﬂly non-toxic to the

-al K
hé‘f@f’%g?/ﬂhéc @Fpﬂhcuby@p@@bnyd;s agdinikieisydred. and al-keny 1
groups are each independently, optionally substituted
by Up“Stdnsﬁuaédm RSinSRbeieH
a0~ ARG, R %%5311&;&%% (57 AL AR e occur at one
i ndepen%%sﬁ?ﬂf r @d’t??r&ﬂﬁetlﬁ@cﬁﬁwbaﬁbnsmmtmt each
- Fybstifwicersitaiake/indepaidenpy sdstadd ﬁ’ozﬂ&u@%e%ﬁﬂ%%%g}lgﬁgd by
hydroxy or al koxy, -OR Z, 15 -hal oge
- 002 RaByneRanbadisreht thethvémtsn iebﬁeﬁb%ldﬂlp%ﬁﬁﬁé &fﬂomuﬁf

10

15

_20

25

-H, 20 -COR10,
R
R I
Rs
wherein

R'  isselected from the group consisting of
-H,
-(CHz)a-heterocydle,
alkyl,
cycloalkyl,
alkenyl, and
alkynyl,

wheren is 0, 1, 2, or 3, and the heterocycle, alkyl, cyclo.alkyl, alkenyl, and alkynyl
groups are each independently, optionally substituted by up to 3 groups selected
from

-OR’, -COR™, -CO,R™, -CONRMR", -SO.NRRY, -SO,R*, and -CN;

R?and R® are independently selected from the group consisting of
-H, :
-OR’,
-halogen,
-CORY,
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WQ&B‘%‘L"P

Iovver al kyl that optionally maybe substituted by
rox8¥ or al koxy, cycloal kyl that optionally may be
ed by hydroxy, al koxy, and | ower al kyYICT/EP2fE/003447
het erocycle that optionally may_de substituted by
hydr oxy, al koxy or lower alkyl; 25 R10 and R' are
each +(D(dﬁi)‘ ndently sel ected fromthe group consi sting

: [ aI | r that optionally maybe substituted
: by hyo(r SJ[%E“ @g'y cycl oal kyl that optionally nmay

be sutadityl,t ut ed by hydr oxy, al koxy or |ower allcyl, and

het er Qeyglig it hat optional Iy may be substituted by
hydr o%g@ bxy or lower alkyl; 30 R12 is sel ected
f r om Hengh 3 consi sting of -H |ower alkyl and

- CORL31kyat R13 is selected fromthe group consisting

of -H and’ [ ower al kyl; or the pharmaceutically

accepég%%l e S@I ts thereof. WD 2004/ 089955

Eocye rae 6&/12543:70; j fgd Gehrsangzls E‘gqv] opmmmraaﬁﬂg]?naﬂd alkynyl
[hW'ELI dﬁlﬂl [z} Q@ﬂ/}e

strucc-% yral isomerism gﬂﬁ% eﬁg dét{tﬁte{j% i3 6'3'groups selected

i nventign enconpasses any tautoneric or structural

i somefRC, fhatogemf-GOR'S engoapgrtids, or nixtures of such

forns (e g. racemc mxtures) and is not limted to

A eG4 AT fock %%@wﬁmdg {58 vk e renpeansing of

of thﬂaconpounds of for mula I, i's sel ected from

cycl

e crapye & 5 Sy PR B By toxg gb ot o
bn another preferred enbodi ment of the

conpqm@lofenpf formula I, RRis -Hor - io OCH3. In

anot QR apgrred enbodi ment of the conmpounds of

form is -H F or - OCH3. In another preferred

errboeﬁl@ﬁh‘? of the conpounds of fornmula I, R2 and R3

are both -H 15 In another preferred enbodi ment of

he formula |, R4, R5 and R7 are -H. 1In
Iz§n0t gg&%?@ggm}gﬁ%%ﬁ‘?‘ﬁ’émlgﬁ t he compounds of
formia |, R6 is selected

-COR“’,

lower alkyl that optionally may be substituted by hydroxy or alkoxy,

cycloalkyl that optionally may be substituted by hydroxy, alkoxy, and lower alky}
and

¥

heterocycle that optionally may be substituted by hydroxy, alkoxy or lower 'a]kyl;

R and R are each independently selected from the group consisting of
-H,

lower allyl that optionally may be substituted by hydroxy or alkoxy,
cycloalkyl that optionally may be substituted by hydroxy, alkoxy or lower alkyl, and
heterocycle that optionally may be substituted by hydrox:y, alkoxy or lower alkyl;

R is selected from the group consisting of -H, lower alkyl and —CORB ; and
R? s selected from the group consisting of -H and lower alkyl;

or the pharmaceutically acceptable salts thereof.




fromOR12, preferably -OCH3, |ower alkyl, preferably

of hal ogen, preferably F. 1n another
“@eﬁ(}g%’b?gd enmbodi ment of the conpounds of for mAGI/EP20RE003447

10p®

15
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is -Hor -F. 20 In another prefejyed enbodi ment of the
compounds of fornula I, R9, RIO and R are

d E
. n e p Euenivings g 1e§ddederéxheﬁa chlverl:&lé\ﬁforﬁq 3 bo% rxjﬁ?'\/c\!%&blt

ty I XY,
an ot h %Hpr ef é%r{' %@Bﬁ?ﬁﬂhth b’*fm'ieﬁéefgﬁﬁb r#’él‘é‘?n@pﬂ encompasses any
f éﬁﬂmmanc or Rmmhmahlsﬁhﬁna ferm bfitiefeasfitihis, 98 hﬁﬁ&ﬁgs of such forms

| | referably
?rg{:}lngp ais e? ea?lr pis r}ﬁrggeérgﬁ ny ctnreéali(tﬂgjgﬁf 05 ﬁtructural isomeric

15t depigigd ulﬂdgboﬁe formula | wherein R is
seI ected from H, -lower alkyl substituted by -OH,

CCRlOIn a ﬁi\iferrmﬂigodmﬁgt oﬁﬁ%gﬁﬁ&s %ﬁrlnﬁ't\ 1 g?;gg%ted from

cl
f’@@% <§ é’ais@zﬁ hequcytbybmﬂkyll, andlhadver alkyl
cguﬂsuaitki/byam}listltut ed by: -OH, R2 is H or -Q0OCH3;
is H For -OCH3;: 5 R4, Rs and R7 are H R6|s-CI:H3

or ref erably R10 is,

I omerﬂgﬂ %}'é)sé’lr% ?@W@Bdwﬂéﬁ n&?ﬂﬂmdﬁo{'f?f@ubrl R? is-Hor -
EfBrably 0. 10 The fol | owi ng compounds are preferred
enbodi nents according to the present invention

S i

3-_(’4- met hoxy- phenyl ) - 7- phenyl am no- | - pi peri di n- 4-yl -
?‘ E)(glﬁl f%ildﬂgetﬂel"pﬁfértéﬂ dabddinrut aﬁthq]ceﬂﬁomngg 3 fgrrgﬂleal R2 and R3 are
‘b 1

In another preferred embodiment of the compounds of formula 1, RL, R’ and RY
are -H.

~ In another preferred embodiment of the compounds of formula I, R®is selected
from ORY, preferably ~OCH,, lower alkyl, preferably methyl, or halogen, preferably F.

In another preferred embodiment of the compounds of formula I, R® is -H or -F.

In another preferred embodiment of the compounds of formula I, R%, R apd RY

are independently selected from -H, lower alkyl, or lower alkyl substituted by hydroxy,
most preferably -H.

In another preferred embodiment of the compounds of formula I, R' and R™ are
mdependently selected from -H and lower aIkyl maost preferably -H.

In a particularly preferred embodiment, the invention relates to compounds of
formula I wherein

R!'  isselected from
. -lower alkyl substituted by ~OH, COR'®, -CN, -CONH,
~-(CHz)n-heterocydle,
-(CHz)n-heterocycle substituted by ~COR™, ~COR, (=0),,
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1- (trans-4-hydroxy-cycl oheyl) - 3- (4- net hoxy- phenyl ) -7-p
!1 n.o34d|hydroIH- pyrim do
@ﬁ,yr, ni di n- 2-one (Exanpl e 3c), PCT/EP2004/003447

3- (4- nmet hoxy- phenyl ) - 7- phenyl amiypo- | - pi peri di n- 3-yl - 3,

4-di hydro-|1 H pyrimdo [4,5- d]pyrimdin- 2 one (Exanple

4b), eowloalkyl, and

1- cycgﬁpﬁm’, y phenyl) 7- phenyl am no- 3, 4- -
di hydro | H- pyr| m ge% iII’_dj pyl i m di-n-2-one (Exarnple

1 1J‘iI'éIF”f'ﬁ@CIt{etrahydrothl ophen- 3- yI) 3- (4 met hoxy phe
) 7- phenyl am no- 3, 4-
dﬁ(%ydrsailmrpmm do[ 4, 5-d] pyri ni di n- 2- one (Exanpl e 6),
3- (4- met hoxy- phenyl) - 2- oxo- 7- phenyl am no- 3, 4- di hydr

[ 3-
25y md%[4 5 25
g%byr |n = 'yl ] - pi per.i di ne-I-carbal dehyde (Exanple

7 .
3‘26 4-ipeDRBlypr foivenylkyk 7- phenyl ani no- | - (t et r ahydr o- pyr an
-4-yl)-3,4-di hydro-iH pyrimdo[4, 5-d] pyrimdin-2-one

(FExanpieod, re\t@al?lg@f'/ 089955 PCTI EP20041003447 -12 ()
1-(trans-3 ﬁydrox dycl opent yl ) - 3- (4- net hoxy- phenyl ) -7

fien

hydggweﬁdgﬂr@m’ét[edwﬂ&}wrmdm di n- 2- one (Exanpl e

(n) Ciiso dr (Prifrdblpy - cydopent yl) - 3- (4- met hoay- phenyl ) - 7
- phenyl am no- 3, 4- di hydr o-

(1 E; p?hfrﬂ’ %’%‘ﬁ% fﬁﬂéﬂéﬁ ?%%’?ﬁzﬁ%gg g ‘i]ﬂ@rzlpnlﬂ(e Qé&&hg{ tly Grefpresent

mmnsnyl) 3, 4-di hydro- | H
pyri m do[ 4, 5-d] pyri m di n-2- one (Exanple 11b),

iRy Rpln g Eg;ngﬂxng SR B P Py o a5
}}3&5}:}9 -jlzt)ne a.mplele,
.()-7-(4-fluoro-phenyl am no)-1-(trans-3-hydroxy-cycl ope

Bt gLﬁ] tg . .. :
I b R oy IO 5! AR s e ol

%}37 RN one( amp1e2

é& 3 (2 fluoro-4- nethoxy phenyl ) -1-(trans-3-hydroxy-cy
pam—erh)ydicxpft?ﬂMh )@{4—methoxy-phe yl 7-—phenylam -3,4-dihydro-1H-

Ii}gg!}‘lgdolwgrﬂpymn%lzrg éjeoJEmm § Fi m in one a?rpﬁh(lel

-1-(2- hydroxy- I - net hyl - et hyl ) - 3- (4- net hoxy-phen

' %rl(‘} -HTF-' %hy]h@mi)fﬂapﬂenylardhhyﬂwdﬂﬂupﬁrjﬂlﬂéﬂﬂlhydro -1H-pyrimido[4,5-

Jiﬁy ﬁxg & (Exanple 15d),
]é; ﬁ gk uoro- Lgﬁényl am no) - 1- ( 2- hydroxy-l - met hyl

3 (4 met hoxy- phenyl) -3, 4-di hydro-1 H pyrim do
-&Yfg Eﬁnﬁglﬁ t eethoxy-phenyliEia nerlatﬁ)lo 3,4-dihydro-1H-pyrimido[4,5-
dgp@ﬁn{idjlﬁq.gnéf(m}@w phenyl)-1-(trans-4-hydroxy-cyclo

. hexyl)-7-(4-nmet hoxy-

1-(1,1 -dloxo-te‘rra.hydrothlophen-3-y1)~3-(4—meth0xy—phenyl) -7-phenylamino-3,4-
dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one (Example 6),

3-[3-(4-methoxy-phenyl)-2-ox0-7 -phenylamino-3,4-dihydro-2H-pyrimido[4,5-
d]pyrimidin-1-yl]-piperidine- 1-carbaldehyde (Example 7),

3-(4-methoxy-phenyl)-7-phenylamino- 1-(tetrahydfo—pyran—4~yl)—3,4—dihydro— 1H-
pyrimido(4,5-d]pyrimidin-2-one (Example 8),




phenyl am no) - 3, 4-di hydro-| H pyri m do[ 4, 5-d] pyri m di n-2

r , nmpl e 17d),
WQ%?E‘”% for o- 4- met hoxy- phenyl ) - | - (tr ans- 4- hydr BGAFER2045003447

hexyl ) -7-(3, 4-di net hoxy 20 -12- :
phenyl am no) - 3, 4- di hydro-| H pyri m do[ 4, 5-d] pyri m di n-2

el (FaRrmbgdri. o8 by DO RNe b} A R amino 3,4
;ﬁgﬂ@‘f’%ﬁg‘%ﬁ%ﬁéf‘?ﬁﬁ . Hi@%@?ﬂﬂé{ﬁaﬁple%dﬁ] pyri m di n- 2
-one anpl e Cc),

- gio@nb(mgchdyeﬁ%bp%ﬁlryl()ty-@pﬁreﬂi&ygﬁh%ﬁ%)%S}?&%ﬁ&é-ﬁi-dmydm
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25

(v - Lani .
éﬁ%%?@%&%%ma[%eé%@ﬁilﬁﬁbi n-2-one (Exanpl e
), 25
2%5)"3.('%H@ﬂ(@q’fﬂ’m?b‘mph@MMMOHhﬁaﬁhﬁyd?o(fﬂfaﬂ-éi%%,élaﬁ&dm-1H&
%’é?%?.@%‘f%?ﬁ% P d".é%o;/‘lae}(g‘!‘ﬁ‘?l?’ﬁz‘rll”?ﬁ do[ 4, 5-d] pyri ni di n-

-one, (Exanpl e 21b),
@)‘g(@rmﬁ- THh?@YI%TJ@thhU)iHGﬁhpmdﬂ)diﬂ——%%mmlgﬁﬁyoJ1HD

pytiyidefitfBr Jpyfinkidid e g
phenyl am no%l:?’g, 4-di h%h?)gﬁ?a@ lyerla’n' do[ 4, 5-d] pyri m din-2

I . / / /
(D3RR S fihining)-1-{irans-5 hydrozy-cyclopentyt)- (4 methory-pheny)-
SRy dibydrot i pyinirmiiciofy5-1cH pirhiin O S (ExAnpl 158§, hoxy - phen
yl')-7- phenyl am no- 3, 4- o
giggy‘-gﬁ-Ql'ulo’fb-ﬁyxﬁ%mo%ﬂpﬁbgﬁﬂ]lP(¥rra|n£[l3Sjl-llyrgl}giy?cr:]yeclcsp%?y?)?l?%henﬂamino-
Bédrdibydronltypypineidg(4)5-8 preirhidin.7-aheByirapienadd, 4- di hydr
o-lHpyrimdo [4,5- d] pyrimdine-2-one (Exanple 24b),
)-(+)-1-(2-hydroxy-1-methyl- -3-(4- _ .

22 el hoky e hoxs it B3 (- methonsabensherphrarieminons.4-
S ot mo Tl
(Exampl e 25), 3-

vt et 1.1 O T AR O AR

g :
Pﬁé&%ﬁ%#%%%rgﬁ?ﬁpyr%& [4,5-d]pyrimidin-2-one (Example 16),

(+)- (1R, 3R)-1-(3- hydroxy-cycl opentyl) - 3-(4- met hoxy- phe
3n -ﬂuﬁrqahemjthal_ﬂfr—pher@dﬂjéi(gans—éc-_hydrqu- clohexyl)éZ~(4-1f1ethoxy—
Pelttd s RN RS e D BY L 3Ty afnS e (Btbmmple 174),

(a{\?? - 1- (2- hydr oxy- propyl ) - 3- (4- net hoxy- phenyl ) - 7- phenyl
3%;%0@:%;?@?;?«@& )- pytrams-gdlydy dxy sl 7 15 3~ @Rfethoxy-
pS) }? (3- gydr oxyfdé%/—cl%&ﬁwﬁk}@ -3-d]pyrimidin-2-one (Example 18),

- met, hoxy- ph |)-7-phenyl am no- 3, 4-
-”é@iwaﬁ?&x%h%ﬁ%f ishipyr-cydlaanT)-To (4 GEmathop.
miw)-3,4-dihydro-1H-pyrimi -

P 3;&?1% -(4 -) met ho ny - % r}eHn Wr)u-néqoo[ 3(’(35 7]pgﬁemr% ?ﬂné%ﬁ'or? § -(E?:%PH]F ﬁ)%)’

rQ- rimd y2- _djpyrimdin-21-ylj-propi onam de
3_-((%215%]8%y~§%?ﬁ5é)-(?rar:sj4el¥ydroxy~cydohe¥cyf)—7?(4—1pnethoxy-phenylamino)-
3,4¢dihydro¢ PH pyutimoidy [ 495-adpprmdtia 4= s (fSE(é;M-; yl ) - 7- pheny

| am no- 3, 4-di hydro-1 H pyri m do[ 4, 5-d] pyri nm'di n- 2- one
(3()%@ tf—ﬂéafg—{%-methoxy -phenyl)-7- (4-ﬂu0r0—-pheny1amin0} -1-(2-hydroxy-i-

methyl-ethyl)-3,4-dihydro-1H-pyrimido [4,5-d]pyrimidin-2-one (Example 21b),

(8)-(+)-3-( 2~ﬂuoro-4—methox7—phenyl)-1—(2-hyd:oxy-1—methyl—ethy1)—7— (4~methoxy-
phenyla.mino)-3,4—dﬂ1ydro-lH—pyrimid0[4,5-d] pyrimidin-2-one (Example 22),




10

1-(ci s-3, 5-di hydroxy-cycl ohexyl ) -3-(2-fl uoro-4- net hoxy

hen&%ﬂ? (4 20

gnyl am no) - 3, 4- di hydr o- | H pyri m do[ 4, BETEPYO0I 003447
m di n-2-one (Exanple 32f), 1-(.13

ci s- 3, 5-di hydr oxy- cyclohexyl) 3- (4 met hoxy- phenyl) 7- (

4(Ihbf4jdx92 -hidrogl-aAringthivt-ethyl (4 metho henyl)-7-

p eny) -7-p lamino-3,4-
PR - e
5-di hydr oxy- cydohexyl ) - 3- (4- nmet hoxy- phenyl ) - 7- (4-f | uor
o3-34rmethoxy-phenyl)-1-methyl-7 -phenylamino-3,4-dihydro-1H-pyrimido [4 5-

| H dol[ 4, 5 d di
PRI sy oy m ol Sl

=di, hydr oxy-c cIohexyI) 3- (4- met hoxy- phenyl)
71 éﬁéﬁ aﬁf-ﬁ@osym@m) {4methoxy-phenyl)-7-phenylamino-3,4- dlhydro 1H-

Liprivpidoid. Sl }p BYI-ohO [ a s ﬁeﬁ’fﬂe (Exanpl e 35b),
1-'(ci s- 3, 5-di hydroxy-cycl ohe 3-(2-fl uoro- 4- nethoxy

IS el AT 0% J]Pg‘ﬁl?’lﬁﬁl’éﬁl?rf’é e rmido(45-

AHpyrinBn2 DG PSSR RIHERMO)003447
1-(ci s-3, 5-di hydroxy-cycl ohexyl ) -3-(2-fl uoro-4-net hoxy

|3 7
p?ﬁgiéﬂ?erﬁyfh%‘uh%%& C§aﬂp %ﬁ“ﬁ'}& § PEthovyphend)-4 -Bheaypiapno-3.4-
-6]py3ithidin-2-one (Example 27f),
(R) 3 (4 et hyl - phenyl) 7-(4-fluoro-phenyl am no)-1-(2-h

XRDQXM'"hYdE%kP?IOﬁH:gL)é rggé )I%SJ Pﬂé‘{}@d %hey}'vl i mB%OdihydIo 1H-

%3 a&@é{ﬁ? 2yane amplfcﬂgd),phenyl ami no) - 1- (tran

s-.3- hydr oxy-cycl opentyl) -3, 4-

15

20

25

d+)h&1csra$)4Hashym@@aogaﬁ}mwmt@ﬂﬁx%p@a@ﬁyl By fimino-3,4-
%%? &P o%?gwg?w -dipyrimidio-hong (Branpla 9%k phenyl ani no

3 4 di hydro-1H pyrimdo[ 4, 5-d] pyrim di ne-2-one
@E&éﬁﬁmeﬁf@fﬁphenﬂhe m@phaqaamfnot-%-dmycﬁﬁumyagﬁdo [4,5-
ese conpounds
gf%ﬁg{sdggﬁll ?LP %O?r ea ({éﬁﬁ né%ggnt rol of cagger in
élcular the treatnent or control of solid tunDrs
g@e t)r - &by grasyepropy 1 3 o metutxyrphanyl) 7+ plsérptaminoni-sihydro-1H-
phesedo[as @ iARH-8-dde g Bk

%@%gg bIe to cel
nenbranes an t hus possess advan égeous

il.es such as inproved ora
E( :% F‘g‘af C)P{E%eﬂﬂ) éﬁzaﬂﬁ@pﬁm?&wwmvﬁ%ﬂ— t he
medﬁmyphemﬂmtdd)m £-gligides 1 HoppiIdHE, glﬁ]ﬁgﬁ}mﬁm 2-one (Example 32f),

: COﬂpOSItIOﬂS conpri sing at Ieast one CcCo

| ngd/ | le sal
iiﬁé’?‘és”?‘dﬁ B SrePeReEo TR aar o Gebtmi T @ eaihone beylamino)-
ycbmlemdp[mmmemdmz -G (Basiblarz),can be

admnlstered orally, for exarrplelnthe f-orm of

53 5o (G r, soft | at.i n
_ Cheny dlh?%%ﬁs e)?rul(gl on OXY b enyq) ” (4-ifuoro=3-methoxy-

amino)-3,4-dihydro-1H-pyrimido[4,5- ~d]pyrimidin-2-one (Example 34f),

1-—(cis-3,5-‘dihydroxy-cydohexyl)-3-(4-meth0xy—pheny1)-7-phenylamino-3,4~dihydro- :
1H-pyrimido[4,5-d] pyrimidin-2-one {Example 35b),

1-(c:is—3,5—dihyd.ro:qr—cyclohexyl)—fi—(2—ﬂuoro-4-meﬂ10xy—phenyl)-7—pheny1amino_—3,4-
dihydro-1H-pyrimido([4,5-d]pyrimidin-2-one (Example 36b),




20 or suspensions. They can al so be adni ni stered
rectally, for exanple, in the formof suppositories,

wer20psea9nteral |y, for exanple, in the form of |iPBEPI0§003447
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. pressure, buffers, coating

sol utions. The pharnmaceutical coppositions of the
present invention conprising co'n%%unds of forrrul al,

ARG G SRARATE  FFs
alngefﬁ@q@) hepylaming 'éfdﬂz}(dnvéﬂ-pmiddié,ﬁtd]gynﬂﬁdm 2~one (Example

esgapsul ating, dissolving, granulating, emnulsifying,
entrappi ng, dragee-nmaking, or |yophilizing processes.

T h tJj.cal t be f | at ed
R ES-Erh Sy h o7 14 B o pheopisaman <5 chydongaiaetayl-ethyl) 3,4
c dtryideo-4 H-pputinidief 4, SGd]p?nﬁﬁcﬁﬁCiloﬂé (BlRkipIatdyes

thereof taIc steric acid or its salts can be used as

b} et d tabl et d
A0 AL i e L S Cappen-.
mnnedp #aolppiemalineged @xampde 3%1), akes and

fats Dependl ng on the ‘nature of the active substance,
ntl 88prdppimethye3 Yok SO the case o
sofl ;é@’ﬁ iy czpsﬁm%t AP ERelarattps E o 11
8 ¢i2ovre Emamplerd®)s are water,

polyols saccharose, invert sugar and glucose

Sui t abheccﬁﬁpéthlﬁisﬁnffﬂ% ink &t R 4O Bel @Jt%oﬁ@rtoﬁg%%@c} RPkiSases. These

olyol s veget abl e
%&#@%%f% ﬁ-ﬂ efse%SPF%t orsRBEhef Gapcersinaprrticular the treatment
sur doattiobof salidSuhdcad Ispec@@fauy‘sfe@stfm Sém&p%d fds@&é‘tf ﬁfn?oré These

ey M B S s

d@ﬁt abilirprofiles nucteyentpsovedairalbibivailaigliyagent s,
stabilizing agents, wetting agents, emulsifying
agents, sweeteéning agents, coloring 5 agents,

fl avagi aﬁgalégff?fv% enbRbiirierlt Ahe gg&?ﬁﬂ%vén %{“[o 2 %%as {6 pharmaceutical

nts or a
FREIPOSHIONS CQBPESE At kasitom comperngefifirvald | andforatghermacentically

subtabic bt thenek wain %haﬁﬂgdehb&ﬂﬁ'l acBEHAME tﬁlﬂf § ;&E}Lém.

other than those of formula I I'n particular o
oncol | agents.. ln a further_enbodi nent, the
prese COHHPLCMmpQstiang cppbe pdminigtersid oallp, for example in the

domp oﬁtablecuf, cﬁﬂedﬂﬂﬁt& direed, herl d@ACRDARY capbiles, solutions, emulsions

0 r st ate cancer, by
S5k 85 053 o P v AR St i i o
SRRPQAIE9Tian oephreotdrally, foremahplepin the ¢onR obfeddibnfsolutisha.
| and/or its salt. As nentioned above, the corrpounds

of t r]_‘ﬁe @;'hgﬁﬁ@é uhEél%ﬁe pﬁmh@ ¢ tH? 1}1{}%3 Ctbeao qﬂlgrlsmg compounds

and/ or ar maceu

| ngctfgl“?% pagfor the Bhaxmcuﬁca]iﬁaacnpitabb saltedtereff may be manufactured

ggg e fhat Blinoihiche4rdle g By el 8P Gineh PR ThiY) 2"
ﬁgtmg, dissolving, granulating, emulsifying, entrapping, dragee-making, or

lyophilizing processes. These pharmaceutical preparations can be formulated with

therapeutically inert, inorganic or organic carriers. Lactose, corn starch or derivatives

thereof] talc, steric acid or its salts can be used as such carriers for tablets, coated tablets,

dragees and hard gelatin capsules. Suitable carriers for soft gelatin capsules include
vegetable oils, waxes and fats. Depending on the nature of the active substance, no
carriers are generally required in the case of soft gelatin capsules. Suitable carriers for the
manufacture of solutions and Syrups are water, polyols, saccharose, invert sugar and
ghucose, Suitable carriers for injection are water, alcohols, polyols, glycerine, vegetable




di sorders. These conpounds and fornul ati ons contai ni ng

said conpounds are particularly useful in the

tWQ&?wﬁ?%ar control of solid tumors, such as, pet/EP2004/003447
exanpl e, breast, colon, |ung aqj prostate tunors.

Thus, the present invention is f Pfher directed to a

nmep hé Lbigat i unor s adm ni stering

t %E@gat b S S OBl RIS P rerttonal o
anBHAEeskols, warepdein and sembliguidgolyclnd/ or a

pharmaceutically acceptable salt thereof. A

t her apEhe pleainayewgichlgetpartishirdi tisg ok R rr‘%glg'lgl a_g?nts, solubilizing

ac, g:.With this .invention neans a
o ERBENIARALE feclly RettiabAgons RupBRG en feof etenig agents, coloring

5 amgien’sr flavering agrnteysalsiforivagiagehOssoste! $BQutd) Buﬁéi;s,v dodthg agents or
' a

10

of . rit{ag; ' i treated. 25 Deternination o _ ]
t he apé%# ?ch?‘%”{/ paglf#%c 0|n\%/aé11 8 g{ﬁﬁ ﬁﬁefﬁgewmﬁ Yf’&‘fqli’ée sbstapces, including
i rddHtongl activy ingredientapthet tral thyseaffifeetily € iafRtidul other
dmgggﬁm@egg_npound according to this invention can
vary wthin wde |imts and nay be determned in a
manner, kno in.the art. Such dosage will be adjusted
to thd® iaﬁﬂ'lyég?r odigent; theprgsent inventierhis gimetied ub Hie waofa
| motnpdiing of RremReicbf tréatgRaad | | Dh S §LE

e ISR RE AU Ty o prostat

0 co

t e jof. adm nistration, )
-t Ir?:g%{eg’g) ty adm lw‘g%pnggo t RBM3aRalsRt ipaiepdof sushitherapy an effective amount

i5

.20

25

gefiecampoumd vffermakd aatl/@riglsaltor par enter al
adm nistration to adult humans wei ghi ng approxi mately
70-75 Kg, a daily dosage of about 10 ng to about

10, 00 - Ly f bout,. 200 t.o about 1, 000
o, s e Bhe] 8108 i bb AL ARG B0 Bresd R tge inchuding the
apprBprRdas formulnbagh/arithe phprenackititally acoaptabie sakts 8RURE are useful
e B o b Do HIEaRE% B8R aas Barshalastihingica
ofiSPYACER ViR RS apd fomyatienteentiniagsiidicompauindnare

I partieylatie ugifvlgn tiastr b ' ' het

T I W e M 0 A v
proce s%‘;o‘gb fungand mpEatetymosy, Dhusathemrgsohinventiomisfutther directed
| to anmetiodfontesmscaipsdiRtmnivrt BREdMNEstAEOIPPHALR n need of such
tﬁ%ra&;?%%h@cﬁz mn%%nﬁgf a cl\loAlpcI?uan i% %ormélal\Il alf)d?ordra pharmaceutically

acceptable salt thereof.

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 limnits and may be determined in a manner known in the

- . -art. Such dosage will be adjusted to the individual requirements in each particular case

30

including the specific compound(s) being administered, the route of administration, the
c.ond.ition being treated, as well as the patient being treated. In general, in the case of oral
or parenteral administration to adult humans weighing approximately 70-75 Kg, a daily
dosage of about 10 mg to about 10,000 mg, preferably from about 200 mg to about 1,000
mg, most preferably 300 mg to 600 mg, should be appropriate, althou.ghI the upper limit
may be exceeded when indicated. The daily dosage can be administered as a single dose




R

wherein Xis O or SO2CH3, and R, R4, R5, R6, R

and R8 are as defined herein before, wth an aniline

NP RRP4OB985 of the formula N2 R2 1/ a R

U OpeT/EP2004/003447

wherein R2 and R3 areas defined herein before, to
obtain a compound of the formulal®7 R8 R6 N-1 NR4

R it and i f desired,
cqnye lrd{N;l %c%l%sles, o for(g) ar%]t%ffﬂ Erl‘:%?’t?ﬁﬁt‘ii‘ﬂf’na 1hgY Re given as continuous
pHE utically acceptable salt. The present -

invention is also directed to the follow ng novel

T o e S

[ FTERATARR

Oré&@ﬂir‘phehwwsmonﬁ)mesjl hydr o-

2H pyri m do [4 5-

drgactingiadiomgouyl bf le@efh@iane- | - car boxyl i ¢ aci d
tent-butyl ester (Exanple 2a), 1-

[trans-4-(tart-butyl-dinethyl-sil a]{vyl oxy) - cycl ohexyl ] -

3- (4- et hoxy- phenyl ) - 7-
phenyl am no- 3, 4- di hydr o- | H-p)R'
-one (Exanmple 3b), 5
3-[ 3- (4- net hoxy- phenX’I
0- 2H-pyri m do[ 4, 5-

<H d] pyri mdi n- 2-

Iggﬁ no- 3, 4- di hydr

d] pyri m di n- I-yI] carFonyIlc afid
tert-butyl ester amﬁ‘le AE Q) -3-cis-
0

(tent-butyl-dinet hyI silan

Xy) -cycl opentyl ]

-3-(4- net hoxy phenyl) 7-

B i Lor S Hay and R

with an aniline derivative of the formula

di hydr o-| pﬁ;lgldo[45d]pyr|md|n 2-
R’ and R® are as defined herein before,

R*”
R3

10 - wherein R and R? are as defined herein before, to obtain a compound of the formula

15

R?
RS R®

R? . ' 1
e

- and 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 svnthesis of compounds of formula I:
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15

(R) 2- et hyl sul f anyl - 4- (tetrahydro-f
i_ran- B@am no) - pyri m di ne-5-carboxylic acid to ethyl

BQ W83l e | 1a), ()-4- rcrer
2004/
[trans-3-(tent-butyl-dinethyl-si|anyl oxy)-cyclopentyla N/003447

m no] 2 rret hyl sul fanyl - pyrim di He: 5- car bal dehyde

) ? tran %Lp&en?lt) Ve F-P(}j‘]e’ﬁﬂ?“ﬁ’%oé trdhyaesdH-reisidni.s-
n Pﬂl' ’Q *ﬁbﬁﬂﬁl@rmabngaib)axﬂx acid tert-butyl ester (Example 2a),
rrethyl sul fanyl - 3, 4-di hydro-1 H pyri m do[ 4, 5-d] pyri m din

= [ems-U Bt PDLEy
(|)P Ls : ioua HK lf&%ﬁthﬂl Qlé’“r‘élé’f‘ﬁbf"%‘?hte’%l}u S Petory-Bhend)-7-
hegapie-3 fiRydre m;zyd 0[4,5-d]pyrimidin-2-one (Example 3b),
phenyl am no) - met hyI ] 2-met hyl sul fanyl - pyrim d| n-4-yl}-
afi[ ﬁe(4ezﬁxﬁlmjr@h§ﬂjtﬂ)-2 -ox0) 7- E;Iﬁen lammo-S s dihydro- umd fs"
[gjp%’gﬁm%%r%tl SII}B uﬁ%r’e%?car %yhcsalada}fg%—b%)éyl est%%/ E:Example
o%;ézsul fanyl - 3, 4-di hydro-1H pyri m do[ 4, 5-d] pyri m d| n
Sf(E(éh‘prdllndhyl-sﬂaﬁyloiy) Tyclopent{l] -3- (4—methoxy— henyl) -7
%h%n?g@? %ﬂm&&ﬁ Y b&%ﬁlkc%rw o&%}r gclgtf %ne ﬁxa}/n;Jle 10d),
4 droIH—rmdo45d rimdin-2-one
p@%—-ﬁ% g@?«nyl¥4 tetrahy )c/) fluran 3-[ylammo¥—2))3/frllxmdmle-5 ~carboxylic acid
[ éthrstef {Eta@iple RUL)Y| - di met hyl - si | anyl oxy) - cycl ohexyl ]
7 chI oro- 3- (2-fl uoro-4-

4d| -l B pyrimdo[4,5-d rimdi
E%‘"Fg ?ﬁﬁ?—l@ltﬁlﬁfue ylo p¥ cyclopen[tylamm] p%/ ~methylsulfanyl-
tmmrdéhe(ﬁ&atbahi&ydie((ﬂxmblbwaa;l | anyl oxy) - cycl ohexyl ]-7
- chl or o- 3- (4- met hoxy- phenyl )

3'(92'1‘:1 tg%g LY (ﬂe#'bq}fﬁl' ﬁiyil -5 ylcgé{f cyclgllaennt}% %n(e4 mEé:xo:qr p%enyl) 7-

Togtylsplanyl-Gide dihytut YH- pirimidbid, 53] | bty dino)} ose/(Exahpleyish),
] -3-(4-nethoxy-phenyl)-7-(3, 4-

ctwml%% {RAEDY Exa;an@&pyﬁsﬂ%g Jz;odéy%rdp'ahw 9 ubr3 4% Rehoxy-

d
P gﬂéﬁ’i’é‘l &nG)- &r %rmﬁﬁl)ﬂﬁﬂfﬁe igi b Rrmine (Rxaotpbe1db),
] -3-(4- nethoxy phenyl ) - 7 (4

IR hemp ey Qum W%&%go@éngﬂf&f%henyl) -7-

20

25

30

| ﬁgﬁﬂgﬁéﬂp 363%‘% °' d]pyrimidin-2-one (Example 14c),

[2=(tent-butyl-di phenyl Si- I anyl oxy) - 1- met hyl - et hyl ]
(3)*bﬁ2£(tant-13u’(y}2—diphmylwlényloxy) l-methyl -ethyl]-7-chloro-3-(4-methoxy-

?yg&gﬁﬁ(? 49&]&2]5%9 H;)Ié)éljm H%%{%Qbﬂ’ i nlzgg?q-\gl:‘ximple 15¢),

52 (tert- butyl dlphenﬁl si | anyl oxy) - 1- met hyl - et hyl ]
7[1Télﬁ$—ér ylmphapytydohexyl] 7—ch1010-3—(2-ﬂu0r0-4—

230 Wﬁ) Lﬁ%ﬁﬂb qﬁ %Yémg‘lﬂ}i r5| &Tp%a ngi %ﬁgar;l%lﬂee 17¢},

h 7- phenyl 3, 4- di hydro- | H
iq %ﬁrgggt%? éy?ﬁ erﬁT@F@ olos agfcgn%mél] 274:|elf)lgroIrg (4-mft¥1:3;7-phenyl)-
¢.H)dihfdio3B]- ysn{r&dbh -Hjﬁg{;ﬁi@@zﬂ@&%ﬁﬂ@m@ oxy) - cydo

pentyl am no]

1-[trans-4-(tert-butyl-dimethyl-silanyloxy)- -cyclohexyl)-3-(4-methoxy-phenyl)-7-(3,4-
dlmethoxy—phenylannno) 3,4-dihydro-1H-pyrimido{4, 5»d]pyr1m1d1n—2 -one (Example
1913), :

1-[trans-4-( tert—butyl—dimethylv-sﬂanylomr)-cydohexyl] -3-(4-methoxy-phenyl)-7-(4-

* . methoxy-phenylamino)-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one (Example

20a),



pyri m di ne-5-carboxylic acid ethyl ester (Exanple
)- (1R 3R) - 1-

27d)
we 300(‘{0%959?" but yl - di met hyl - si | anyl oxy) - cycl opent PCT/EP2004/003447

10

i5

20

25

| n{ 34t

- 3- (4- met hoxy- phenyl)-7- io _qg.
phenyl am no- 3, 4-di hydro-| H pyri m do[ 4, 5-d] pyri m di n- 2-

dﬁbl{[Ex(a&Tplb&t)ﬂ-ZEphe 1-silanyloxy)-1-methy, l—eth ] 7 chloro 2-fluoro-4-

@&%ﬁh&ﬁﬁ 4@% wgﬁ%ﬁ ﬂél ag PYIdem% oo%e (Example 21a),

di hydro-1 Hpyri m do[4 5 d] pyri m di n-2-one (Exanpl e
2B [2-(tert-butyl-diphenyl-silanyloxy)-1-methyl-ethyl]-7-chloro-3- (4—methoxy

rinil 5y ded SORhi KBl - 51 gy o) pe

opentyl am n sul

59@ %9 ca boxyl ic acid ethyl ester (Exanple
yme xY"P enyl -7-phenylamino-3 4—d1hydro~1H~perm1do[45 ~d]pyrimidine-2-

ong (Kxbtnpd&pddh; [ 3- (tert-butyl -di met hyl -sil anyl oxy) cydo
pentyl am no] - 2- mst hyI sul fanyl -

' @%gﬂ gk)q?-s{g (- ?%J]%d&l}’l ?(a%}rniglxj?) gygcfgpen‘s"yla)lmm(o] -2-methylsulfanyl-
- premidiberbydarboxplit hyit-eghyl age (@xyhpleygapent yl |

-3-(4- nethoxy phenyl ) -7-
é'ﬂglr??)” ];ng 'rgb@%.m}/e%xy?-s al_llfyﬁyxy cyclogéntyﬁ-s !40 %{e:‘.hrgx?-phenyl) 7-
le fanﬂapsngsbﬁ YBlr¢t1EL-pytimidd[4.8+dipitisdidisi-2-any (Bxple 37,
opentyl]-3-(4-net hoxy-phenyl)-7 20

@en: i-@ﬁi’tﬂﬁ’u@i di 'eHMdsrﬂgnﬁlgkﬁ 71{1'08}1? a3 F(X oxy-phenyl) -3,4-
lgydff’E@ T ERok S AlpEipitingrons (Bamppbs390pr opy! |

- 7-chl or o- 3- (4- et hoxy- phenyl ) - 3, 4-
(dD403@33))4-%nx@rﬁ-nh@pH&néilﬁblﬂxﬁﬂﬂkﬁt&c%pgﬂﬁdiu@ﬁ%m' fiethylsulfanyl-

If%} fd?’%s ﬁgbo(’?léﬁc“ﬂ)ﬁw ester SExaryple 20dhny | oxy) - cydohexy

(ni? -7-chloro-3-(2-fl uoro-4-
(h&‘a&@ blh@ier) bayl dithéthplrslahylopy)+ dydiopehdifnisb Peihshilsulfanyl-

[CI sﬁg)%Sé br's Heﬁ}q%g@gx?’)qpﬁg%%}ienyl si | anyl oxy) - cycl ohex
ﬁkﬁﬁ (2 quoro 4- et hoxy

(pgﬁ ¥ ‘;)f) 13 teric e dinptbriyslaniion)- @d@pdmw&mwmmphenyl) 7-

Ii[1c:| s-3, &Ziygl EsJy(t g]rifgngrﬂlt dogén?/llw}l'sﬁﬁflgnyl oxyi (E’S?n}Pg)eth)p

(‘\é Ll.fgﬂﬂﬁhb?ri a %Mﬁﬂwwa ~cgclapeyiyl]rd-(4-methanyephenyl)-7-
phExylampie>-33adihy0- 24 8PS ATy RRRENY. Q{?@g{tﬂszm ela[%gp]

- 1-[cis-3,5-bis-(tert-butyl - dlpheny -silanyl o

Ry s RS By Mool cBigro v dometirapbpnyD)-5.4-
@ﬂlﬁpmml(l(ﬂ)iﬁl’f@]p@nlﬁaﬁ)-z -one (Example 31c),

' 1 [cis-3,5-bis-(tert- butyl dlphenyl S|Ianyloxy)

5"5“@ By fe%%@ﬁﬂ&@ AR srhinl op-chlore st s &
@Icfﬂé'l -pyEiradpll4s-3lpgYimidin-2-one (Example 32d),
1- [CIS 3 5-bis-(tert-butyl -di phen)rl-silanyl oxy)-cyclo

lﬁ%ﬂﬂ-bmqtﬁm@ﬁeﬁﬂ%woxg) -cyclohexyl] -3-(2-fluoro-4-methoxy-
phenyl)-7-(4-methoxy- -phenylamino)- -3,4-dihydro-1H-pyrimido(4,5-d]pyrimidin-2-one
(Example 32¢), : .

1-{cis-3,5-bis-( tert-butyl-diphenyl-silanyloxy)-cyclohexyl) «7~chlofo—3-(4-methoxy—

-phenyl)-3,4-dikydro-1H-pyrimido[4,5-d]pyrimidin-2-one {Example 33a),



phenyl am no- 3, 4-di hydro-| H pyri m do[ 4, 5-d] pyri m di n- 2-
one (Exanple 35a), 1-
WQ2084/88995%i s- (tert - but yl - di phenyl -si | anyl oxy) -RGUERIN0H003447
yl'l -3-(2-fluoro-4-nethoxy- |o
phen)1)-7- phenyl am no- 3, 4-di hydro 1 H pyrimdo[ 4, 5-d] py

I 18 305- Bis Qe - bR A Hn i3 -
r[};gs 5- b| S ert-bu n 1 %E}]Ke%m Olheﬁ’yl 3}4 methgmﬁlé‘;{lyl) 7-(4-
yF{f— 103y (-];ﬁlep 1}%}1360)4 ﬁéil% —pynrmdo[4 5- d]pyrmndm—z—one (Example
pBshiyl ) - 7- (4-f 1 uor o- 3- net hoxy phenyl am no) - 3, 4- di hydro
IH-pyr|mdo[45 d] pyri m di n-2-one (Exanple 37a), 15

(grﬁzs—%éﬁ 8- Fegt gé@ H%p?nﬁ?}lgsﬂ%n%xyf}yq)doimx&t hyI -nggtﬁgw-phenyl) 7-(4
[ fugnoedrm h}%ﬂl—phhﬂﬂhtrh;lb)agm—?hyﬁmﬁWH@M{&&}Whﬂﬁm -2-one
oro-pyrimdin
rret yef?4i (4-et Ezl phenyl ) -urea (Exanpl e 38d),

2-(tert-but di net hyl | anyl oxy) - 1- met hyl - et h
g 1’[ G cHid e B e b)) lohen] 3 (1 methory pheny)-7-

 pbfeosabiso o - bd-THofnfeof LBt 2o A Gxampie 354),

10

15

20

25

anpl e 38e), _
(Rlads B2 ens %;lga,fﬁggg; o)y bbel3-(3- Raoro - methory-
fphmyb-?gpb&uyﬂmmn@,é-ﬁ;@dﬂbh@??nﬁlﬂidm 5L dTb$midin-2-one (Example

[ d] pyrimdin one (Exanple 38t
trans-3-(tert-butyl-di nethyl -si I anyl oxy) - cycl opent

LWyZChlorOS (4-ethyl -
éﬁlﬁ&?ﬁhﬂﬂydlphwzﬂﬁsﬂamﬂmy@wyﬂbhﬂﬁ J¥ee(2-Bxarphencthoxy-

-7-(4-f1

?él tr%nsu%m T ethoxyphen }"m{l%? dieydror Bhyyrimyide b
chPee 311@1@ yl 25

phenyl) 3 4-di hydro-I H pyri m do[ 4, 5-d] pyri m di n- 2- one

hlerc -ethyl- .
(Crans: 5 (et T pacyl —r ety e pheonbane ormpls ity

(RhGr Gy e gt 'i@"d?qﬂ’?j‘rlomleﬁh-‘ﬂpﬂhi}’ﬂr]db?{:ﬁ-,d@kdlqrﬁy}?}inmidin"5-
mirethy)- 1o (de ethizk phigrlyt) -BQ6 X Ex6H1RG4Y, 089955
PCT/ EP2004/ 003447 - 20 The conpounds of the present

R £ TR O SR BB SRR A Vel Wl e -pheny)-
&réedibydan- HHCP}HhmthLS-dipyquhﬂhn -Ceme(Bxkinple 38elpounds of

formula | can be prepared according to the bel ow

R e SR I S DA

Eﬁ% P ?ﬂY é A delHﬁlmgag?@ [45+d]pytinidin-2-pndExample 38f),
q~NLLO

(i)-[tmns-3~(tert-butyl—dimethyl—silmyloxy)-cyclopentyl]—{2-ch10ro-5-[(4—eth}rl—
‘phenylamino)-methyl]-pyrimidin-4-yl}-amine (Example 39a),

(£)-1- [trans-3—(tert-butyl-dimeﬂ)yl-silanyloxy)—éyclopentyl] ~7-chloro-3-(4-ethyl-
phenyl)-3,4-dihydro-1H-pyrimido(4,5-d]pyrimidin-2-one (Example 39b), and

(£)-1-[trans-3-(tert-butyl-dimethyl-silanyloxy)-cyclopentyl] ~3-(4-ethyl-phenyl)-7-(4-
fluoro-phenylamino)-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one (Example 39c¢).



R Base G' 4 Base QJ'N5 G6 A?NH HNN N ~lo

Al ternatively, conpounds of fornmula | nay be obtai ned
We200408993%s: Scheme 2 N Cl ArNH2 N Ar  Cl ~N ClPBaBE2004/003447
Cl' 2 4 WD 2004/ 089955 PCT/ EP2004({ 003447 -21

Al ternately, conpounds of formul@ 1 can be synthesi zed

as fol uction

TSR mRosE T o R bRy R By PierRed g cemptiona

7 Dpgang, Suitab lemrmsworﬁmsmmgdhese|comp8uﬂﬂs|\dﬂe Beided i6%he

1 @xﬁnpl%kﬂ”@eﬂ\lra’ﬂ‘}r coxﬂiélﬁﬁis'cﬁ @of%ﬂulyflgarfbeopxj\lgﬁeﬁ‘laggr%ng to the below

Alternativ

n%%&%‘ﬂ?ﬂg{th%ﬂ:rpy% conmpound 4 as foI | ows: Schene 4

5 Scheme 1

O*i’\l (G0, w™ e Pog, e '1/\

B ° aqgKOH 9§ © DIPEA cr/l\N/ a
Uracil 1 R

A o
ANH, VYW RINCO A Base ,r

N¥ N’Ar
}
aw, LXK
A 3

Acetone

Yz
or N\
& A=

- Alternatively, compounds of formula I may be obtained as follows:

Scheme 2

Clj]\:xm ArNH, Y\H

Base c



CI Ar ONAr W CO~NC H R?" COCl2 |~"\Y Base J.
NQ 4 d NNHBase C NNHR5 12 Ar' 13Ar' 6
W&ﬁ% WIS of Fornula | may al so be obtai ned f rREMVEP2004/003447

compound 4 as follows: Scheme.f N~ ~N~-4r NAr NAr M
A' j I ce PPnCONCOCI/LNT NOAr'NH2 " i RIX HN N

NA1 QAltetsdatdly D@8 SE fof¥n R

15 VD 2004/ 08995"[5b PCT/ Epzogglo%ﬁ?ﬁ%%%@?

foll owi ng exanples illustr referred met hods for

synt hesi zi ng the conpounds of nul ati ons -of the
present invention. Exanple 1 5 Exarrpl e la

5- (Hydr ogynet hyl ) -1, 3-di hydr opyri m di ne- 2, 4- di one

Ht J' N0 H RIRHL, thr &Eye wrrfaaede@tropped ):I\
wi t b a lgechani cal—sther exg Jonet e2, Mrddndensebs '1"”
and nl'tr8gen-inl et bubbl er was 'charged W Th uratil

( 1&onm@rcighp50 mol ) 10 (Al arl ch), paraformal dehyde
(61.50 g, 2050 mml as formal dehyde) (Al drich), and a
sol ut| on of potassi um hydroxi de (86.9% 59.95 g, 928.
mol Y1 GNbki ch) |n&§f\¢ﬂ 445 Q m xt ur ’VT’\
st r Re®ealuchion - {Or,68 hours. ﬁ;ﬂg&ana

i ndi-eated—conphet e reacti on. Afte_c'ﬁﬁfe‘ﬁtratlon 1
60 C/14 nmHg to a voPune of ca. 500 ni, the resffue
was diluted with acetone (500 nlL). The resulting
precipitate was coIIectedApy filtration,

A
Oxidation k ~ W/Ilo Ar'NH, . J\/I\L

—_— N” N
| |

8

Alternatively, compound 6 may be obtained from compound 4 as follows:

Scheme 4

1

-2

N/Y\N,Ar ; A NTN/N
cl/"\N/ Cl " “-'—*—-b-R NH /le/\j:\ i coct, /Y Base '/RN AO
4 a” N B /I\

(I ase

12 & 6

Compounds of Formula I may also be obtained from compound 4 as follows:

Scheme 5

’j\/‘n PhCONCO /’:\/[ Ao ArNH J\T,g R1X HN 41/\
Cl ———— AI’

" Base . Base
15 1



15 washed with acetone, and dried by suction, then at

50 ¢/ 25 mmHg to give crude 5-

V29460898t hyl ) - 1, 3- di hydr opyri mi di ne-2, 4-di on ﬁé% P
g) as a white solid. The conbined not her quugPrc(an 0041003447
washes were concentrated to a voldne of ca. 100 nL and

a solution of hydrpxylam ne drochloride (27.52 g,
396.0 mmol, Aldrich) in vvate»ﬁ%i@&s nm.) was added. The

\rNg,Eulti ng. precipitate was collected by filtration,
fédlowingexnplesillstes te praferted ethbils fiijnithsififg Bied®mpounds and

s éaaliththne Bf tHe T roxymet hyl)-1, 3-

di hydr opyrim di%%ﬁﬁgﬁgﬁg (34 g) as a white solid.

The two | ots were conbined (244 g, 4% overweight) and

used directly in the next st mlielb

2,4-Dichloro-5-(chloronmethyl)pyrimdine X-C 25 C N
5 (¥xatorllela t hree-necked flask equi pped with a

mechani cal stirrer, addition funnel, thernoneter and

Ne o bbl er was charged,wi th crude

55- zﬁ%‘?’%ﬁgﬁ% F%3%@OBWV£B$§#TWH? ne- 2, 4- di one
(50.25 g, ca. 340 nmmol) (from Exanple |a supra),
phosphor ous oxychl ori de (164-1%’\/21,\011768 mol )

(Al drich), and toluene (100, ANJ0 30 L=t oUR T
NadedNN-di i sopr opyl et hyl am ne 184. 7 nm., 1060 nmol)
(Al drich) WO 2004/ 089955 PCT/ EP2004/ 003447 -23 over

10 nun2-D\hree n@Bidit BisR Egﬂgﬁ% HBE%?%%EﬁfSE%F} t%ﬁernuorneter,

m xture below 70 C usin
SSHAFsED ARd DTregsa-indeibupblsr wandhargsdwithyuiaail K186, 1650 mmol)

10 r(Arich)l parsformeldehyddiise. 5005090888 ad Etfdl-;ﬂgqé %%.fﬂn&\:%é and a

. 1.h . 1. S0, t he t ol .
40l gt Bt HidsoR (bt e 558 Aemehy@idriaiin piter (1445
e Thegnxﬁuwwm adiniiécgaﬁfm} —122)"@1;]0@ g h@ufl_JE EII@ &‘rlléllfs% i8R ated complete
: - QuLS. anal ysi s
T TR, L ey
WS dinted wath aastared|500 mlnodir ranhig PhredipitAy Gl t@llctedySiltration,
e AR R
: i?@’&%?’a’ﬁ%dl ey rdéhydregyrimidinentitidiones(260 g) s aghitbeolid. The
t Bl ce- fe
bk hkﬂtﬁepﬁéﬂﬁ%dls;ash%g@&e g#cgr‘#gfreﬁgaggoiu e c‘é‘? G EQ]O mlanda

btﬁ. @lﬁ stirring at ) m nut e
PEaTt 'Y?;F_QWIF%‘! pehderéda (39,52 gh2969 rmuele Aldrich) in water (100
) s badedni THe dediiMag prdctpitatc il didored b Al AT Réithed with

e e were dried (sodiumsu fiftere
2 e S B By SRfon o st sreot srode by drosymettyh-1,5-
dibydiopprinriditie-24-iche(31 @) os SwhEHLA0 B WO B Vet BbMBined (244 g,
4% overweight) and used directly in the next step.

Example 1b

2,4-Dichloro-5-(chloromethyl)pyrimidine
N N
L
CI/l\N/ o

A 1-1, three-necked flask equipped with a mechanical stirrer, addition funnel,

" thermometer and nitrogen-inlet bubbler was charged with crude 5-(hydroxymethyl)-1,3-
c_’lihydrgpyrimidine—ZA—dione (50.25 g, ca. 340 mmol) (from Example la supra),
phosphorous oxychloride (164.8 mL, 1768 mmol) (Aldrich), and toluene (100 mL). To

30 “hiemmirtees wene added N, N-diisopropylethylamine (184.7 mlL, 1060 mmol} (Aldrich)

25
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30

as a white solid, containing polar inpurities. (Yield

56.1 g, 83.6%yield fromuracil). Crude

WOR004/489935r 0- 5- (chl or onet hyl ) pyri m di ne (70. 39 _
di ssol ved in 15 di chl oronmet hane (80 nL) and thell%)r/ﬁ’i@ﬁomoun
resulting solution was filtered“Hrough a pad of TLC

ilica: . . . Jhe sjlic el. was_t hen )
obfA3qshin W0 Sitcittn fhe iBBeShunt SFRY S BSbpw TG using 2 water
t hthe defitsr gemplationraftlee allition shesolirg bathanseanhbaddethditRe mixture

d dde ucad o t LV

2,3 a1 eh o Sl |18 o) R et Soflh Bt solyengcaeds mL) was
sHimye %0'\4;%1]]& 88 tyincgeasghesanpaeoveof/the feacion avienaé to 120 °C and
thelmbixhire Wad kBl & s indi .
% 4-#&chl aoét?- I, )éfj%)ﬁrrg-tll?sl fmp&’f.s Fnsﬁﬁs'neLC&EFlYSI&fD ckFa&d Igaction was
ST : ‘F?Séi]l@wéém By & Whoph teanpragives dvernight, the
smiixtumwamntienﬂ_ﬁEddﬂndverrﬁiﬁﬂiigﬁ%@;tbngiéreg% hlg%ic Whsture of water

C : L,um | | e y . .

(Qﬂg %ﬁ%@wlg@%ﬁﬁg "%S%Fegﬂl g‘? t‘ééowhié)g maipfaiging he fegperature between 17
?o(ﬂ 93107 wong @Ibtca+wmtet baih.4Aﬂélcdtlﬂrﬁﬁg23a5t5182- 21 "CI for 8(f)-m'inutes with

, . i ro

(SO P ISl A had RS Btdege (X 50 mL). The
stompipedorpenicdarers wersalried (selitmrsulige)yifttateds thehoncentrated to
rdpehddk @ - 250 nut es. NVR
B b, S a0 B oIty Dpyrimidine
r%d#?&ﬁﬁéﬁaqwaémﬂf@lwww Fidd 5ol gad B6Ygdd fiwm uracil).
chloride) was renoved by filtration 30 through a

medi Wrosle at@ﬂﬁﬂl(ﬁb&@ﬂdﬁﬂﬁﬁfbﬂﬁ?ﬁﬁ%ﬁ@ @70{\%@ Ws&diQBFed in

T i.ned filtrate .and shes were concéntrated to
R L K A
spidetsiliva gof (1204).dThé klhfaﬁge?wlél«s 1.533] Imtlizééﬂw)znzﬂiﬂ ﬂic%c?bﬂﬁtﬂaﬁezhexanes (1
Cc ol uene . r
e e bR o iR Vet g dymess under
redrsed pressutieds igivedl 4-WobRG0 G- (HRAbmePGTpRRAGEIAE QO3 WA e solid.
- _ [ § Wi on of .
égﬁa‘g?ﬁ? g’r%g : 55% s ?%%%?%% (%@%Pﬁ&%ﬁw ﬁf]rg oA yene  was
sed F” rectly in the next step. Examlie Id
%{i;&m,wd&m oropyri midi n-5-yl ) net hyl ]
(4- met hoxyphenyl )amne ol~ '~~HI I’
2,4-Dichloro-5-(iodomethyl)pyrimidine

N !
)I\/
CI N Cl

A 500-mL, round-bottom flask equipped with a magnetic stirrer, condenser, and
nitrogen-inlet bubbler was charged with sodium iodide (38.5 g, 256.9 mmol) (Aldrich)
‘and acetone (300 mL). After a clear solution was obtained, 2,4-dichloro-5-
(chloromethyl)pyrinﬁdine (50.0 g, 253.2 mmol) (from Example 1b supra) was added in
one portion. After stirring at room temperature for 20 minutes, the mixture was heated
to reflux for 15 minutes. NMR analysis indicated 98% conversion. After cooling to
room temperature, the resulting precipitate (sodium chloride) was removed by filtration
through a medium-sintered glass funnel and washed with acetone. The combined filtrate
and washes were concentrated to a weight of ca. 75 g. The resulting concentrated
soluﬁon of 2,4-dichloro-5-(iodomethyl)pyrimidine in acetone was diluted with toluene
(20 mL). After concentrationto a weight of ca.85 g in order to remove the residual




i0

15

20

5 C/~NC A 500-nL, three-necked flask equi pped with

g} magnetic stirrer, thernoneter, and nitrogen-inlet
hOEP8MEs charged with a solution of 2, 4-di chh@FRpRD1/003.
(i odomet hyl ) pyrim dine (85 g, ca,. 253.2 mol) (fFom @ 03447
Exanple I ¢c supra) in toluene (13?"47" m.) fromthe

e R A T 0 5l e

i deaswsecedirastly b the-remt ssepli ne. (31. 18 g, 253.2 nmol )

(Al drich) was added. After stirring for 30 minutes, a
S Gixhin Pf sodi um hydroxide (13.54 g, 331.7 mmol) in
wat er nm.) was added dropwi se over 8 mnutes, while

int-aj.ni.ng the._ te rature of the reaction m xture
i Dichig ey naidines D Bt 4vashagpbantiaine

m xture was stirred at 10 - 15 C for 45 m nutes, then
at roomtenperature for .22 hours B~give a-slurry.
TLC anal ysis of the supernata [ ated conplete
reaction. The slurry was MiTJutdd with water (100 ni)
and the solid was col |l ectédndyafiltrati on, washed with
cold water and cold (-50 C) nethanol (100 nL), and

dri ed t.d el : 4- . . .
i chl A oHE bR Ay ?ﬁ%{‘ﬁéﬂfmg Yitha RERRsS Hyes dhermometer, and
a%l%se%ﬁlcmhbéerwswéa@dw tion MiRl4sdichidrgsi-s .
(ﬁi’b&b I g%?l)zgjﬁn%ldﬁg’(n%: \ c?('zzi%ghen o;l)_e(j;{o?rhgﬁ%lr?%lﬁil S subga)inyfoluene (13.7
h’il”@# %—%ﬁ’ﬁ)ﬂr ‘ﬁ?‘&ﬁ&tfmz?@f %‘]‘Wr(ﬁgrﬁ diln thuspp botal ofiga) 110 melf toluene).
{\Kfteﬂ c_oa{_izg%?wg?ghiiﬁlw.@gelr rI])_atsh_, 3g;l—au:u'sict!.i:ﬁga/ l(&il.lS g, 253.2 mmol) (Aldrich) was
e AeSOuRERBY R e KU BBOR ot bostie e €¥aia g 3317
Bxang) & Watctexs(&p mai)) v@vfshaam%@f | isd gt_idi: @hﬂiﬁlﬁﬁ&‘s%ﬁrﬁiﬂei mt(a_?rﬁajnmg the
\Q@ﬁ . N-DU | m . utl

in exangsorfﬂgef%gc% mg&gﬁe Eﬁl}iﬂél]& Fz}eﬁ‘“feé %g\/‘%’ﬁ was ‘Fgg‘@ and the
TGRS SBITEd welD Hi5 ¥d firt45onintesctheh ahsorh td/rﬁpéryaﬁafc& 22 hours

o2 BECPUTT, PCT/ ER2004/ 003447,
N e
aree ‘gllm) withvaypies 41 anpd gn solid mpe caltagted byi filtriation, washed with
Rold Qﬁteﬂﬁnc?c&]@ WQOCT%ﬂ:l%?ﬂt(lm,%HE@gﬁi gh@% to give [(2,4-

par.t.i ti oned, betwee thyl acetate and . )
e Oeﬁ%“%ﬁ’ﬁg@g’rﬁkét@éhombéavmeg@an @fif-white solid, 97%
pure by HPLC analysis. (Yield 59.87 g, 83.2%). ' '

Example le

1-Cyclohexyl-3-(4-methoxy-phenyl)-7-phenylamino-3,4-dihydro- 1H-pyrimido[4,5-

d]pyrimidin-2-one

o

Q0

A solution of [(2,4-dichloropyrimidin-5-yl)methyl] (4-methoxyphenyl)amine (200

25 mg, 0.70 mmol) (from Example 1d supra) in anhydrousvtetrahydroﬁlran' (24 mL) was

treated with z-butyllithium (1.6 M solution in hexanes, 0.53 ml., 0.84 minol) (Aldrich) at
- 78 °C. This was followed by addition of cyclohexyl isocyanate (90 uL, 88 mg, 0.70



sul fate, filtered and concentrated to a residue that

was purified by chromatography with a 5 silica gel

P& 20p4089835ng a 0 - 60% et hyl acetate in hexanesPCT/EPmﬂ_I
gradient. The internediate that __was obtained fro 1003447
this purification was dlssolvedzﬁn aniline (2 nli)

: ﬁ*fﬂ‘?‘” e a)m°ﬁ% syl R Yy oo s Sl s i roorm
nfSRRFT %t‘lWa‘gl Schoars. ThOr€ctidd trdxtusd why fheg partitioned

ob&ivabi yI fretabd Qi{dlﬁrﬁne"‘@ﬁe & hﬁqairef?‘%?i]golﬂeﬁted %BQ,;V QNeF, f,c?dlum

SI I | um chronato
'Lfaget’ Gt g dﬁég §ﬂ%%en&laﬁ'dl tggresi gowispuriiedbtyathnematography with a

5 fmgd] lupiinistigtad | 60w \Wasy] disse
20 0\, i tﬁe’llt?%gh& Vﬁr%cﬁent The mte{mechate that

t d d
p@%{ (gbﬁé ! ‘gfﬁ_ur a saﬁunécauon as &ssolved in aniline (2 mL) (Aldnch), a catalytic

1azmmfdx§dm13ﬂﬁhmmb}pqﬁgnﬁr(@|ﬂ%ﬁ%{ E\faﬁ’ H(gcnlélg A8 {he nﬁfrﬂlre was then
e Ii/egf & (ﬂ%jﬁgy% &u’l‘mg % ljﬂPQf:H Ergangtyre was cgo ér and punﬁed by silica
@b rglunmochr pkgogr V&’iﬁﬁO Bofredhyl 428ata hﬁﬁexah@ﬁ%aﬁi@%) The solid

10 -0]:@319%%% ﬂ#g{j@uffﬁcgﬁg% waig.rg%g?efl phe a%yg.m gleﬂyaqapltated
e

Wfq gtaflq osgive 1- cyclohexyl-S (4-methoxy—pheny1) -7-phenylamino-3,4-
djlmctrbmfmp@n&n&& [ ﬂodil%ﬁlhhﬁHN%e%\ribg‘é i ?Béfgé %q%dai%ek; 78 g, 26%).

tert-butyl ester

er 300 ng, .1.49 mol)
?ﬁ%‘gt”é’? 5 e Mi s lé%E@und ©08165, 5.99
mmol ) (Al drich) in anhydrous dichl oronethane (10 nl)
Vs (K18 -e0.0a8 pbi, CCwi (FIBFR) 2096400Mt | on of phosgene in
toluene (1.47 nL, 2.99 mmol) (Fluka). After stirring
15 ﬁﬁ%n%?%i&rﬂﬂes the mxture was partitioned between 0.5
aqueous hydrochloric acid and dichl oronet hane. The
orga | ayer was then collected, washed with brine,

drive MF&OW@EQYH@@X%?@&MW&H&MM -2HRgyrimido(4,5-
mﬁs’fﬁﬁﬂlﬂ‘ﬂsﬂ]&?m@hﬁﬁﬁ' bbﬂy}f@ RidWl:. - teéaggr ox. 6

and the resulting solution was ere
concentrated. The residue was then du§solved in a
smal | volune of anhydrous tetra ofuran (approx. 3
m.) and transferred via cI -78 C sol ution of
[(2,4-

Ah AL _
di chl or opyri mi di n-5-yl )fYet Ayl {( 4°met hoxyphenyl ) ami ne
(300 ng, 1.06 nmol) (fiiﬁ Egétfle Id supra) and
n-butyllithium (2.5 M Sgluti nAnN hexanes, 0.51 nL,

1.27 mol) 30 ;~ ~t ., ar ,,~%<+ﬂtl;\1ydrofuran(20 m) .

The reaction m xture was all o slowy WO
2004/ 089955 PCT/ EP2004/ 003447

A solution of 1-N-Boc-4-amino piperidine (300 mg, 1.49 mmol) (Astatech) and

20  triethylamine (840 pL, 606 mg, 5.99 mmol) (Aldrich) in anhydrous dlchloromethane (10
mlL) was treated at 0 °C with a 20% solution of phosgene in toluene (1.47 mL, 2.99
mmol) (Fluka). After stirring for 30 minutes the mixture was partitioned between 0.5 M
aqueous hydrochloric acid and dichloromethane. The organic layer was then collected,
washed with brine, dried over sodium sulfate and concentrated. The residue was

25  dissolved in diethyl ether (approx. 6 mL) and the resulting solution was filtered and
concentrated. The residue was then dissolved in a small volume of anhydrous
tetrahydrofuran (approx. 3 mL) and transferred via cannula to a -78 °C solution of [(2,4-
dlchloropyrnmdm—s-yl)meﬂlyl] (4-methoxyphenyl)amine (300 mg, 1.06 mmol) (from
Example 1d supra) and n-butylithium (2.5 M solution in hexanes, 0.51 mL, 1.27 mmol)

30 enhvdrave tetrahydrofuran (20 mL). The reaction mixture was allowed to slowly
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-26 warmto roomtenperature and stirred for 4 hours
before it was partitioned between ethyl acetate and

WPr2pe899he organic | ayer was then coll ected, CraEP2004/003447

over sodiumsulfate, filtered, ,concentrated and the
resi due was purified by chromat oéraphy on a silica gel

CRhT Mol tdnper H0Ye HdW - ACREALS - 4, Hexapes 2% %—Jﬁg
f i f BOFRS HRERAGHGeRe] brtween
pﬂﬁﬁu Ctét F%%H]Lt;"mlfs Tg‘tlérro!eg%n? & ]It};tr‘]f\'ﬁgaﬂf@ecmﬂta:ta@, diEdwvensedium sulfate,

vidserbd ab peknatatddihng thé %51@1&%5 Qci bé gh%‘ri}?’arté%rgglgfon a silica gel

, ; o
b U® G0t E? S?Ff%}?rgqﬁ Thediragu fpmm tigprification was
ethpy dis E&danmlnld’(émme(%l@ﬁ&glaﬁﬂ&hé ﬁsﬂ%é&&uﬁbﬁ was heated at 80 °C

(fl)ffbf’ggrﬁ]{l%% Qf fZ?{T% p’!‘:ﬁc | e?a' g%éll'u%{)tm%uv%aso en cooled and %)13191 od by silica gel

ﬂ?&ﬁ?’l‘ Fhlzur@ﬁt@awmmg afhi- 70%Bsthyldickryia hekhrey gtame@@ td afford the

: A

R e T TR -

93%1 (Qﬁoe?- aylaggno-3.4edihydapnatlpyrinGdo i 8-dimdinhidin-1-yi] -
ClaibMijlic &R01eAEdy] &ERY s i9BPPRAN off FHARNSL. (Vield 74

??%’1}3@'[ ho) L- phenyl ) - 7- phenyl am no- | - pi peri di n-4-yl - 3,
4-di hydro-IH pyrimdo [4,5- 15 dlpyrimdin-2-one | ~#N

HRMN Mz Kalrulatdd for HzéHMNGCn [M]: 530.2641. Found: 530.2640.
[ 3- (4- Met hoxy- phenyl ) - 2- oxo- 7- phenyl ami n

: hydr o- 2H-pyr|mdo[4 5-

Eiré:;IT;;%ndj‘hdi n-1-yl]-piperidine-|-carboxylic acid

éert but ester (70 ng, 0.13 mmol) (from Exanpl e 2a

d&r%}f 'E'Pbﬁ%)éﬁ%fé@nﬁanﬂn@ lipiperidifo%4-gioB dtdibpdrof 1H-pyrimido[4,5-
HlpyrikidiPacei ¢ acid in 20 di chl oromethane (6 ni) that

contal ned 100 L of water. After stirring for 1.5 hours

the mxture was partitioned between gthyl acetate and

1 N aqueous sodi um hydr oxi de and e pH of the

aqueous | ayer was adjuste the addition of

solid sodium hydroxide. Xh or,bgm c layer was then

washed with water, driéed oVer Ysofli um sul fate,

filtered and concentra mrude materi al was

purified by precipitat ou 25 tetrahydrofuran

W th excess of pentane to gi ve

S- (4- et hoxy- phenyl) 7- phenyl am no- | -

pl peL i slicnMenbz 2 [ﬂ}l)hf I%Eh g doljzé (ﬁ]@f&rsy -g]qutho[4 5-

2-Qne.as an o
d]pyrimidin-1 —yl]-plpendme— -carboxyhc aci tert -butyl ester (70 mg, 0.13 mmol)
(from Example 2a supra) was dissolved at 0 °Cin a 50% solution of trifluoroacetic acid in
dichloromethane (6 mL) that contained 100 pL of water. After stirring for 1.5 hours the
mixture was partitioned between ethyl acetate and 1 N aqueous sodium hydroxide and
the pH of the aqueous layer was adjusted to 12 by the addition of solid sodium
hydroxide. The organic layer was then washed with water, dried over sodium sulfate,
filtered and concentrated. The crude material was purified by precipitation out of

tetrahydrofuran with excess of pentane to give 3- -(4-methoxy-phenyl)-7-phenylamino-1-

_ piperidin-4 ~yl-3,4-dihydro- 1H-pyrimido{4,5- d]pyrmudm-z-one as an off white solid.

(Yield 42 mg, 75%).

HRMS m/z Calculated for CagHzzNsO; [(M-+H)*]: 431.2190. Found: 431.2190.
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HRVE m zCal cul ated for C24H27N602 [(MtH)t]: 431.2190.

Found: 431.2190. WD 2004/ 089955 PCT/ EP2004/ 003447

AT 2008089794 €  3a _ ;
train-4-(tent-Butyl-di methyl-silanyl oxy)-cycl | ohhExyFgY03447

mne ' To a solution of trans-#42%ni nocydohexanol (5.0
glg 43.@ gml) (TC US) in 5 dichloronethane (100 i)
i mdazole (14.78 g, 0.22 nol) (Aldrich) and

tert- butyldinmethylsilyl chloride (19.63 g, 0.13 nol)
( Anoos dlr- (lert-Resdadiatet GG RS ) -cydfleexylagAgd | On ni xture
was stirred at roomtenperature for 1 day and then was
concentrated under reduced pressyre. The residue was
partitioned between et hyl aer MO ni) and . water
(100 nL). The organic Iaye&@gs ashed with I'N sodi um
hydr oxi.de sol ution, 10 wat nd brine, dried over
magnesi um sul fate, filtered and concentrated to give

tr ans-.IA- . . .

(t er { SRS FRAs-srminorrdberapgid SR 43 4mmmel) (TCI US) in

( ¥WiahlatometiRimg, (10BmkYvas BddedihdaBleX14.78 5aM32 fhiol) (Aldrich) and tert-

S %ﬁ?ﬂ&%@#&g’l gﬁéﬁ% S 15'76]:3agr,%| 19)1%/31) EX\QO%QE oyl-l{«;,'search Chemicals). The
prRastipRminGu 8yas dirhadthtaobtpypematicte for 1 day and then was concentrated

[ ﬁnééque&ﬂée'dgﬁfrgésﬂfe? TS edidue wi pgrt\.’ltiorierd be%:wg)énselthyl ethic (100 mL) and

A sol yt

t Wgtéo?g th?x?@ + Thepsgenigilaer wps wathied mitholl yediyioi Ipfiessitlastlution,

Nrated 2Rd BEine ldradi dmphﬁgﬁ&ftﬁﬂkﬁm ére?ahn%%rrﬁént}ﬁed to give frans-4-
ted wmt

10.nLY was. treat

djchl th
1 ttgﬁtﬁ(ﬁi%ﬁégwﬂw Foclabexyhmine. ntiell 7(6R g176889). and

then at 0 Cwith a solution of phosgene in toluene
(BoLmple4d nm, 3.05 nmmol) (Fluka). After stirring for
30 mnutes 20 the reaction m xture was partitioned

B e B ok e DD omahorapheny)-7-
nplertmino B, brdilyero-dH-pyrimide] 4, 5sdigitimidiu- I-ahe,

filtered and concentrated under reduced pressure. The

resi due was dissolved in diethyl ether_and the

resulting solution was filtered a oncentrated. The
NT ™= N :

HN/“\N/ A

O

o,

sﬁ<

A solution of trans-4-(tert-butyl-dimethyl-silanyloxy)-cyclohexylamine (350 mg,
1.53 mmol) (from Example 32 supra) in dichloromethane (10 mL) was treated with
triethylamine (850 pL, 630 mg, 6.10 mmol) (Aldrich) and then at 0 °C with a solution of
phosgene in toluene (20%, 1.49 ml, 3.05 mmol) (Fluka). After stirring for 30 minutes
the reaction mixture was partiioned between dichloromethane and 0.5 M aqueous
hydrochloric acid. The organiclayer was separated, washed with brine, dried over
sodium sulfate, filtered and concentrated under reduced pressure. The residue was
dissolved in diethyl ether and the resulting solution was filtered and concentrated. The
residue obtained was then dissolved in a small volume of anhydrous tetrahydrofuran
(approx. 3 mL) and transferred via cannula to a -78 °C solution of (2,4-dichloro-
pyrimidin-5yl-methyl)-(4-methoxy-phenyl)-amine (340 mg, 1.19 mmol) (from Example
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resi due obtained was then dissolved in a small vol une

of anhydrous tetrahydrofuran 25 (approx. 3 nL) and
worangdsesssed via cannula to a -78 C sol uti on ofpctT/EP2004/003447
(2, 4-dichl oro-

pyri m di n- 5yl - met hyl ) - ( 4- met hox%gphenyn ani ne (340

%@@ﬂ%bﬁ%ﬂ#ﬁﬁ% 23 Py Sbrenee ) Pt oD (Aldric
 whileos |

tetradydiofutaex@n esl). (I‘.hG leathon i%@revas :)]lowed to slowly
(ﬁ%ﬂﬁ k& Fom | 'téinul?e'i‘ ﬂrf"écf F% 5,01 n%riS(n%?% TPS g}ﬁ:ture was

action m
t g‘ﬁﬁé’ﬁ’&%ﬁﬂ"@ééﬁ’a" esp |EF1}Y13@F@F@€ apd hum: sTlamratgalﬁc biyautvesseparated, dried
Ther %dﬁhwﬁ]ﬁmﬂtéﬁ@ rz:oaeéﬂttaké &Fﬂth@ SLYGR WS ed by
arat e

er was se

et at bri ne (irganl C
o";i’rr EOgB gﬁ‘ﬁ?‘? e wigh f+ é@%oﬁ thyl geetatetn Aeganes gradient,
sk mmmeamt@tﬁamvm mﬂcﬁu@ﬂu@ymsmear{ﬁhﬁ%@ ROYION ABrich) and the

thyl _acetate i n
st 89 Teoted i D icipr Ll Ranel s mieirewas then cocled and
purifteddatsilza geleolutins shicmeaiognaphjﬂ 11&111@@ 0c 30%—&&1{71/&@6'3‘(&}3 hexanes

ﬂgg%;ﬂ;ﬁk% aﬁ%?&'{ﬂe gd@\gs Péo%P aotéﬁalt 0% S}ﬁ%?}’?gﬁleﬁ yﬂlt% excess of
Sieptang lgBTﬂ"éﬂ’(Iﬁﬁ-b@ﬁ}fldﬁmedgi -sipimylaxy)-agcleheyl]- fosmmmmy -phenyl)-

e P SO g wm o

39 mg, 21%).
1 [trans 4- (tent-butyl -di met hyl -sil anyl oxy) - cycl ohexyl

THRMS4n el dhantate PR 1% DLz, Ns0Si [(M+H)*: 560, 3052 Found: 560.3056.
7- phenyl am no- 3, 4- di hydr o- ISH-pyrlmdo[ 5-d] pyri m di n-

Zﬁ-g ;w@s i sol ated as an off- white solid. (Yield 139

HRVMS ml z Cal cul ated for C31H42N5C3Si
[(I\/H-H) +] : 560. 3052. Found: 560.3056. 15 Examle 3c
13- @w%%@%@mﬂphwb)kbhéﬁyé&eﬁhp%enﬁ)th@h&n)ﬂhﬁmﬂ -347dihydro-
r pyrim do
“?g%dﬂ% %ﬁ’?ﬂﬂﬁ%%e? Qﬁ% HN N ~0 OH
1 [trans 4- (tent-Butyl -di net hyl -si | angl oxy) - cycl ohexyl
] -3-(4-nethoxy-phenyl)-7- 20

phenyl am no- 3, 4- di hydr o- | 4,5-d} pyrimdin-2-
- one (from Exanple 3b sup)i@ 19 ngy, 0.25 nmol) was
“di ssol ved at OC|na5A> |6’h of trifluoroacetic
acid in dichloronethan t hat cont ai ned wat er
(330 L). After stirrin r hours the reaction

m xture was partitioned between ethyl acetate and 1 N
aqueous sodi um hydr oxi de and Yhe pH of the aqueous
| ayer was adjusted to 12 by adding solid

1-[{trans-4- gtert-Butyl-dlmeﬂlyl-sﬂanyloxy) -cyclohexyl]-3- (4-meth0xy ~phenyl)-7-

phenylamino-3,4-dihydro-1H-pyrimido{4,5-d] pyrimidin-2-one (from Example 3b
supra) (139 mg, 0.25 mmol) was dissolved at 0 °C in a 50% solution of trifluoroacetic
acid in dichloromethane (5 mL) that contained water (330 uL). After stirring for 1.5
hours the reaction mixture was partitioned between ethyl acetate and 1 N aqueous

‘sodium hydroxide and the pH of the aqueous layer was adjusted to 12 by adding solid
- sodium hydroxide. The organic layer was then washed with water, dried over sodium

sulfate, filtered and concentrated to the crude product. Purification by silica gel column

chromatography with 0 - 100% ethyl acetate in hexanes gradient followed by a

" precipitation out of tetrahydrofuran with excess of pentane afforded 1-(trans-4-hydroxy-

30

cyélohexyl)—3-(4—methoxy—phenyl)-7-phenylamino—3,4—dihydro- 1H-pyrimido[4,5-
d]pyrimidin-2-one as an off-white solid. (Yield 72 mg, 65%).
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25 sodi um hydr oxi de. The organic | ayer was then washed
%tztiov\? - dried over sodium sulfate, filtered and
concentrated to the crude product. Purificati oRCIEP2004/003447
silica gel colum chronatography with 0 - 100% et hyl
acetate in hexanes gradient followed by a
pHEGLpinv/atdlahfoo @,sH Nt® [Ny duns urapesd faexesss of
pent ane afforded 1-(trans-4-hydroxy-
C¥. Xyl ) - 3- (4- et hoxy- phenyl ) - 7- phenyl am no- 3, 4-di h
ydro- pyrimdo [4,5 30 d] pyrim din-2-one as an
p%'f %e solid. Y| eld 72 ng, 65% . WO 2004/ 089955

? eﬂppeoehw) -2-pgo+IRNBenyiimino 4 dilfy dro-CES HA TR, 5-
[ &Mplyrinfidin- i e 4a 3- [3-
((E?Pl\/let hoay?%ﬁépnggr@ggéxéégoﬁﬁggCI éér;n%(%1 Sﬂerd I hydr o- 2H
pyrimdo [4,5- d]

pyrim di n- I-yI]-pi peridi ne- I-carg@’lb acid
tert-butyl ester HN N%\Q A m xture of

1- N- BOC- 3- amnoplperldlgle J:@ 1.75 mol )
(Astatech) and triethyl 710 ng, 970 L, 7.00
nmol ) (Al drich) in dICZ‘ nﬁne (10 nm) at 0 C was
treated W|tha20%pho S | n toluene (1.7
m., 3.47 mmol) (Fluka). After s?/ g for 30 m nutes

the reaction mxture was filtere and the filtrate was
10 concentr at ed to a small volune. Benzene (5 nL) was

added* BHHEa S 1r4Y sli@@rf’ngmmalmredmmomg,wﬁaﬂm@a(matech) and
anethgziammmamgj 970 B, 7.06 LK) \(‘@ﬂtﬁhﬁ%%&ﬁgrdrﬂ {Plo mlL) at 0

rox

L}V{F& E’e%gé/o t et rahydr of uran
RSP 0 RBOsERGPAEian an Tohgene (1.4 onlut 3. 6hmatiol) (Fluka).
@ﬁeﬂst@hrmﬂfmﬁ}mmtm e meﬁ:ﬁbﬁﬁﬁﬁbdr} whSAIRELD 2% TREade Bas

| %ﬁ&t 3%'1% tﬁg mjaj(%g]émﬂﬁm% “&% B%Q?J@ggé Eéu Uwah;g mixture

wias filterpd agginland capagnirateyd. |’Eheaeﬁmdmh“v.@asshsts@l&ré@tw 8 69k0K8Mme of

0008 S Ol B B i
hﬁEEFO tﬁhmomm1m5ﬂmdhyﬂb(4mﬂmwph¢n}¢haﬁme (340 mg, 1.19
o Chos PRCRE over sogl um ;LQ[F a%)w@uﬁ?%%’dl hexanes, 0.70

%@n ¢ 2? l ec}é Zg]éﬁﬂfg Hbanh,y Ssp e fetrolpsirgfyrart 02@ dnb}t The resulting

mmﬂ@lawh& t®Wain %bl Gty 481 cﬁlqltéﬁm 7
‘%@ agetate in. gxanes gradi et %J Ef’d‘g"é)m‘ght The
'S pur et

g 1iction Wé%t“&? WappaFEHonsg l%ﬁﬁwm Yl(@emfa) anghwiater. The
Ql}genwﬂaaeuwes dudlatted] ch‘ied&ﬂreﬁscfdiﬁmjsalfﬁl@ Uittered] REnPARHE HEEand the

7e8iRuk Qﬁ@p&r‘?ﬁé@% c%romatooraphy on a sitica gel column with a 0 - 70% ethyl
acetate in hexanes gradient. The product from this purification was dissolved in aniline
(3 mL) and the mixture heated at 80 °C for 12 hours. The mixture was then cooled and
purified by silica gel column chromatography using a 0 - 100% ethyl acetate in hexanes to
0-50% tetrahydrofuran in ethyl acetate gradient to afford the product. Aftera
precipitation out of THF with excess of pentane 3-[3- ~(4-methoxy-phenyl)-2-o0xo-7-
phenylamino-3,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-1-ylj-piperidine-1-carboxylic
acid tert- butyl ester was isolated as an off-white solid. (Yield 70 mg, 10%).

HRMS m/z caled for CosHagNgO4 [(M+H)?]: 531.2715. Found: 531.2725. -



purified by silica gel colum chromatography using a 0

- 100% et hyl acetate in hexanes to 0-50%

woetooabsggssof uran in et hyl acet ate gr adi ent to afdDEPho04/003447
the product. After a precipitati,gn out of THE with

excess of pentane 3-[3-(4-net ho>§’ “phenyl ) - 2-o0xo0-7 25

p]%g‘lﬁ#z%no 3, 4- di hydr o- 2H pyri m do[ 4, 5-d] pyri m di n-1 -
-prperidine-l-carboxylic acid tert-butyl ester was

%ﬁsetg as an off-white solid. (Yield 70 ng, 109 .
»—f?z%&* oxrphenof-Phegrmnieo I-hipavidih-8) yl- B8 il ddd-1H-pyrimido[4,5-
)

1&9l2 2425. WO 2004/ 089955 PCT/ EP2004/ 003447
-30- Exanpl e 4b 3-(4- Met hoxy- phenyl)-7-phenyl am no-

| - pi peridin-3-yl-3,4-di hydro-| H pyrjimso [4,5-

" dlpyrinmidi.n-2-one N ICY H\~ k@ms
3-[3-(4-Met ho) cy- phenyl) - 2:4 yl am no- 3, 4-di hyd
ro-2H pyri m do[ 4, 5-
d] pyri m di n-1-yl ] - pi per| | ca?boxyl ic acid
tert-butyl ester (70 ng Is) (from Exanpl e 4a
supra) was di ssol ved at HSO% trifluoroacetic
add in d| chI or onet hane soI ut| on (5 nmL) that contained

wat er &2 . After_stirrin 5 hours the
reacty -RREEY a2r'9¥‘?17oﬁ%ﬁﬂle@fﬂlﬂEérﬂ*éthy§u o-3tlepyimido[4,5-
mggmmaquﬁ?%agmﬁ@wcum@m 2xd Ge?t 23%1 08 ( sﬂdﬂnsag 0%18%nmols)
#1‘%9@? G 4) Waeligio &F’nat: | .a SQesiriNeRoasatisecd in
\dlﬂﬂOM&ﬂtlanedtbhmdaﬁC(ﬂ &ﬂL)Sthdl contained fvﬁiee (300 ;.{.E)e TAGFELT @ﬁﬁmg for 1.5
[ e cru DI O . S mat er |

SRUEERE LBl behPepal BeRPRAT Hilyery i iatetateandy Npagsous

10 grdwsshydropidn taad dletpngf the a@luedusﬂnydmvay adjusted to 12 by adding solid

n
ROERM bR A S A G g
§8lifate, filfeypcbangd wncn@ratsd;% thelgraS: productalThid matedial was dissolved in

%ﬁ@mﬂ Ay éi ttaté@ %&ja%Oexcgsg ngenté%ﬁtog?% (L—%&hoxy—

%ﬁey%lﬁ rjgwwn@nq 4“?%8?%%;/3 Ehéﬁydl Iy opmwnandﬂ&%d;mmdm-z-
oy di on bffkwihite s61id0(Yidld2t7 B9, Hopyri mi di n-2-one N N

i

t

HRMS m/z caleulated for CoaHzNgO, [(M+H)™]: 431.2190. Found: 431.2193
ICso (KDR) = 0.107 uM, ICso (FGFR) = 0.158 uM.
Example 5

1-Cyclopentyl-3-(4-methoxy-phenyl)-7-phenylamino-3,4-dihydro-1H-pyrimido[4,5-

20  d]pyrimidin-2-one
PO
d@fl

.

A solution of (2,4~dichloro-pyrimidin-5-yl-methyl)-(4-methoxyphenyl)-amine
(350 mg, 1:23 mmol) (from Example 1d supra) in anhydrous tetrahydrofuran (30 mL)
was treated with n-butyllithium (2.5 M solution in hexanes, 590 ul., 1.48 mmol)
25 (Aldwich)at .78 °C.. Then cyclopentyl isocyanate (170 pL, 164 mg, 1.48 mmol) (Aldrich)



HNKN N LO /I b A solution of
(2,4-dichloro-pyrimdin-5-yl-nethyl)-(4-nmethoxyphenyl)
wanionessss850 ng, 1:23 mmol) (from Exanpl e | d sSe@r/ar20041003447
anhydrous tetrahydrofuran (30 nlg; was treated with
n-butyllithium (2.5 M solution in hexanes, 590 L, 1.48

MgRk A ddE8 dndhbhe Jdluﬁ&z wal all omdgg lel}lﬁfY {:ﬂ g@e mc;/m perature and

% oc¥£g%t g?% Sogion BTinCoEdwE was Sherpartitioitelb etwietntetigyl acetate and

Sbhué wod theag gadit RYeOwisoSbQud, ﬂﬂ&ﬁro%% fn Etﬁfb@% filtered and
ours. lhe reacfjon

C&P%t %S?"?ﬁgt‘nf Sidng E“%?B\fﬁ'gé fg%ﬁ' aueiise gl wylnmacwith e @ - H% ethyl

5 ba¢emaee &mblextahes grac@;am CTHed i@ medisteCibh @B dnﬁéiexﬁo%%@\&%solvedm
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1?lng‘!?L§H]!I“2z(‘pur |¥l l tegﬁ%é%nﬁg(fqngg? ZH’I’E g‘i‘i‘%{;ﬁ P}tﬁﬂ p (Aldrich) was

5@‘%5’@@#@ the resulingtseluition lsixad e 10§y ‘atdfoe nY hothe The reaction mixture was
| e rcH@QH %E pfuh?% g? E}ﬁﬁ%)géi cgfu&?‘[a#ﬂnm %ﬁ%&l{ veg.! 500 ethyl

ani I i ne

43R ?1%1}?%7‘?%?1% giedipyitpaiieshe praduct mﬁmreapﬁmmm of WBIF with an

r@fcédstolf entafk,ut &RIbpehiyl-58d-Rkth) = -
ction %%%ﬁ 44 ‘Y%hi(n Bbbel Pl Hhefi egﬁ%z $diydro
sHPTRIRYEP [t ncS’g}Yaéﬁ atefl ol whitsgoba (Kield 49 me,

a&%) ate in hexanes gradient to give the product. After

a preci pitation out of THE with an to excess of

I “cyc opeca% qfogcf‘ikl’*%%%%-]pﬁ]én%ﬂoﬁ Bounde 433 2Hino- 3, 4- d

|hydro- 1H pyrimdo [4, 5-d] pyri m din-2-one was
as an off-white solid. (Yield 49 ng, 99.
HRI\/S mz cal cd for C24H25N502 [ M+]: 415.2008. Found:

‘;;f ma"%‘i?‘t ﬁ%’r s e o

dr(? Izymm din-2-one
di hydr o- IH-pyrlmdo[4 5- d]pyrlmdln 2- one N\ Ni
HNIJIN NN-~O SO O A mxture of O
1,1- d|0X|dotetrahydroth|en (200 ng, 1.48
nmmol) (Salor) and trieth ( 90 ny, 820 L, 5.9
mrol ) (Aldrich) in dichk a e (9 nL) was

A mixture of 1,1-dioxidotetrahydrothien-3-ylamine (200 mg, 1.48 mmol) (Salor) and
triethylamine (590 mg, 820 pL, 5.9 mmol) (Aldrich) in dichloromethane (9 mL) was
treated with a 20% phosgene solution in toluene (1.80 mL, 3.70 mmol) (Fluka) at 0 °C.
After 30 minutes the mixture was filtered and the filtrate was concentrated to a small
volume. Benzene (5 mL) was added, the mixture was filtered again and the filtrate was
added to a solution of (2,4-dichloro-pyrimidin-5yl-methyl)-(4-methoxyphenyl)-amine
(230 mg, 1.43 mmol} (from Example 1d supra) in benzene (15 mL). The resulting
solution was heated at reflux overnight. The next morning the solvent was evaporated
under reduced pressure to a residue that was chromatographed with a silica gel column
using a 0 - 100% ethyl acetate in hexanes gradient. The intermediate isolated from this
purification was then dissolved in anhydrous tetrahydrofuran (15 mL) and the resulting
solution was cooled at -78 °C and treated with n-butyllithium (2.5 M solution in hexanes,
330 plL, 0.82 mmol) (Aldrich). The mixture was allowed to warm up slowly to room
temperature, stir;ed for 5.5 hours, and then partitioned between ethyl acetate and brine.



20 treated with a 20% phosgene solution in tol uene

(1.80 nm., 3.70 mmol) (Fluka) at 0 C. After 30 m nutes
wohwosmsobisr e was filtered and the filtrate was PCI/EP2004/603447

concentrated to a small vol une. :penzene (5 nm.) was.

added the mixture was filtered agaln and the filtrate

( 2 e Oggaqﬁgla?jo vga;r%lgjrln déc? Hggﬁ over sP]chlu)m i%fate Pﬁered,pcr?gﬁwla-ated and the
sHing resigueyyas disspbredhip Ia;uhq:f: n(meEb(Alﬁgicé) | & cafalytia prmionnt of 4-

b@dhﬁ%ﬂ&ylﬁﬂaﬁld)'ﬁndlﬁb CAIASIRH] WhdUHAa, Al tHE LB aﬂ%ﬂeﬁqﬂ: 75 °C for

The next norn gb ne sol vent
a

ef | ux.,overni
- SuabGin T e e iaaaoin ead preteg by SessdIGanEImT
5 vvahromlmtogmphgﬁaﬂ@ ed -uoods eﬂhﬁ labdt£@ 19 Bbx6104 en’f'ﬁ)' dfdrd the product.

di
et BTl o Gl PRAREE Sl e it vt pradinct 1-0.1-
d dmkwgthdIOﬂmBhtneﬂﬁl){aetér mmtpheaﬂl) (ﬂﬁlfm@anﬂﬂd—ﬂil&ﬂlydro—

?ﬁf”%ﬂ% (P IbARiAE %600 WS i Blascd R o5 B0 5L i 152 mg,

%)-82 nmol ) (AI drich). The m xture was allowed-to
vvarm up slowy to room terrperature stirred for 5.5

o s gpllen SRR, s o

0 La d, dried over sodium
{Hg*gf?@mf:yqe{;@v& f@@ﬁ]%géﬁ)rapéa O4h% the resulting
resi due was dissolved in aniline (3 nm.) (Aldrich). A
cExahplei7c amount of 4- (dinmethyl am no) pyri di ne

(Al drich) was added and the m'xture was stirred at 75

fror
Q” ?f(?‘é‘i‘é%’g%ﬁe R Py Sk G S Primide 4
m@@d@re ﬁykplae@dlae-é ¢ambdideterdes gradient to afford
the product. After precipitation out of nethylene
chloride with excess of pent ane t e~pifaduct , 1- (1, 1-
di oxo-t et rahydr ot hi ophen- 3- - et hoxy- phenyl ) - 7-
phenyl ani no- 3, 4- di hydr o- LL r| Mri
[45d]pyr|md|n20ne bed as an off-white
solid. (Yield 152 ng, 239 - HRVS m z cal cd for
C23H23N5O4S [M ' ]: 465. @a Found: 465. 1477. 1 C50
(KDR) = 0.075 M 1C50 (F&FR) =>~0226 M Exanple 7

i5 3-[3-(4- Met hoxy-phenyl) - 2-o0xo-7- plenyl am no- 3, 4-di hydr

o-2H pyrimdo [4,5- d] pyrimdin-1-yl] -piperidine-

- Car?—(@h\ﬁ&ﬂé{ﬂf@p}l}&\yl)%ﬁeﬂl&ﬂo—Y—%iperidjn-s-yl—3,4—d.ihydro-1H-
pyrimido{4,5-d]pyrimidin-2-one (95 mg, 0.22 mmol) (from Example 4b supra) was
dissolved at room temperature in methylformate (5 mL) (Aldrich).” After stirring
overnight the reaction mixture was concentrated to the crude product, which was

20  purified by silica gel column chromatography with a 0 - 100% ethyl acetate in hexanes

25

~ and then a 0 - 20% tetrahydrofuran in ethyl acetate gradient. After a precipitation out of
dichloromethane with excess of pentane, 3-[3-(4-methoxy-phenyl)-2-0xo0-7-
phenylamino-3,4-dihydro-2H-pyrimido[4,5-d) pyrimidin-1-yl]-piperidine-1-
carbaldehyde was isolated as an off-white solid. (Yield 90 mg, 89%).

HRMS m/z caled for CosHa6NgO03 [MY]: 458.2066. Found: 458.2062.
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3- (4- Met hoxy- phenyl ) - 7- phenyl am no- | - pi peri di n-3-yl -3,
WOPMEPAFS| H pyri nmi do[ 4, 5-d] pyri mi di n-2-one (9pcHBir2004/003447
0.22 nmmol) (from Exanple 4b suprg) was dissol ved at
roomtenperature in nethylfornmate (5 nmi) (Aldrich).
ABifhpRigi rring overnight the reaction mxture was
concentrat ed to the cr ude product, which was 20

r|f| col um chromat ography with a 0
i‘c‘)d‘é}&tgﬂ%f’ﬁ%{a’ i TR A e -3,428i%ydro-1H-
tpﬁrmfw&,ﬁfd}pﬁhnidﬁnet-dﬂyd acetate gradient. After a
preci pitation out of dichloromethane WI th excess of

pentane, 3-[3-(4-nethoxy-phenyl)-2xQ
phenyl ani no- 3, 4- di hydr o- 2H pyr i n";
[4,5-d] pyrimdin-1-yl] car bal dehyde was
i solated as an of f-whit Ns’e Y| eld 90 ng, 89% . 25
HRVE m 2 cal od for C25HS Neoe MH : 458.2066. Found:
458. 2062. WO 2004/ 0899 CT/[EP2004/ 003447 - 33-

Exanpl e 8
3- (4 Met hoxy phenyl ) - 7- phenyl am no- I (tetrahydro-pyran

pyr i ,{% i dﬁ%ﬁr@pﬂ%ﬁnﬁg&rﬁo HE %188 mmol) (Combi-Blocks) and

4rlaﬁlmyhnuat fh@momﬁmma@ %Iﬂﬁchﬁm&ﬁc}ﬂm&ethane mL) was treated

BT ReBerhs Sliol b S ITHERL T Rk aa0 . Afer

0280apn msusobastiilened and the Gitrae (vds doritentratedfo a small

o S ol BB el s

tegneendratad and\the tandue B@ﬁﬂ@ﬁ@lv(cbm_a)nhmuaﬁdrﬂwdlmrdmdapprommatdy

i XL, R M&&fé‘rfédtv‘i‘d LEARIM fha P'@®d o?;]to% é%,@sdlaﬁoro pyrimidin-5yl-
t he residue was |ss

S ET SRR Ao b 0 s bt ramely Gos: Rrampledd supra) and

tnﬂm‘ty]ﬂlénﬂﬂdzw M sahﬁmrmlmxms 26018, €43 Mb)QRIRch) in

h|
gg{aﬁvﬁlj 8 33? %Q glﬁg ﬁ%ﬂC}lgg Frixgre wahaligyred fo avermgp jlowly to room
@efmpmaiﬁxca m])ired bthrﬂl@t and eiest paﬁhﬂikbﬁeWHetWéEnlégm gﬁé:taM and brine. The
?P‘I‘iﬁ 0 e TPt et e il Bt A laceRtrased and the
aqslr § pgnﬁ;gd by chroplavegryplyowitb arilicd Geltcohpen abmga 0 - 70% ethyl
§c§e'ta{t5 B0h&YREs r&ﬁ&n@?ﬁlegﬂﬁpﬁgﬁﬁ{e &btg{lg{g#gg S Vpaunfticaﬁon was

ate anl(]i_@Frl ne cet ayer

%"éltlg dnilimei(2 mlodldricai dma@luﬁcaameomﬂ |0If tdidethylamino)pyridine
ﬁ‘r@s’&&l&ﬂ raad etk ﬁE\ﬁt{h Solutién 's@H@d S ﬂ@ ot b1 HXurs 6[‘ he reaction
chrorrato g@g{ a sjljca col urm usi ng
Hifi 53N £ and wlq;,@ggiamégﬁ@rg r@natography usinga 0 -
1009 etivybacatage DIHeRb@Gridiom th AFSrLike 'pfrb&l?ett' A¥tdASprecipitation out of
dichloromethane with excess of pentane the product, 3-(4-methoxy-phenyl)-7-
phenylamino—l— (tetrahydropyran-4-yl)-3,4-dihydro- 1H-pyrimido[4,5-d}pyrimidin-2-
one, was isolated as an off-white solid. (Yield 15 mg, 2% ).

HRMS m/z caled for CpdHpsNsOs [M]: 431.1957. Found:431.1948.
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di ssolved in aniline (2 nL) (Aldrich). A catalytic
anount of 4-(di nmethylam no)pyridine 20 was added and

wihzeos/e8995% i ng solution stirred at 110 C for 1lpdwEr®04/003437

The- reaction mxture was then oled and purified by
silica gel colum chromatography using a 0 - 100%

ekhythpRegt ate in hexanes gradient to.afford the
product. After a precipitation out of dichloronethane

t.h .e s_of . pent ane t he product,
mt+)4aﬁé~t(ﬁe6;<§u%§ﬁypt}layl73ﬂanylo?cy) -cyclopentanol
phenyl ami no-1| - (t etrahydropyran-4-yl)-3, 4-di hydro-| H py
rimdo [4,5-d]pyrimdin-2 25%%ne, was isolated as an

of f-white solid. (Yield 15 2% ). HRVB nfz cal cd
for C24HPSNSQB [1vl']: 431 1847, ,Fpund: 431, 1948. VO
2004/ 089955 PCT/ EP2004/ 003447 0= Exanpl e 9a

() ci s-3-(tent-Butyl -di nmet hyl =si | anyl oxy) -rycl opent ano
OH 0-5\ \
( ) - ci (s—)tfé?ritertBEmyl-dumtbﬂI‘(ﬁI-m(aeb1oych3[BJ1@]13&9[3371&::%13!@@(3 15g,9.99

GGO ‘? (e a?g&? éﬁér&é%ce%j%lng%efd% eﬂ)dn(es§ e‘riaieoﬁ]%% dy Tpprahedron,
319 %@%é@ﬂéﬁ 329 g@aﬁ disgglved i) etharg 97(312@4) Tadkis solution was added

diogs pHIME QSOO%?)( @le%h) @A8 ﬂ%ﬂﬁ%&ﬂﬁgf@ﬁﬂﬂeﬁ 'ﬁnﬁ@sl atmosphere of
ﬁvgr 3{3 %‘gg g‘? Pﬁé%‘p‘f?é\‘) thep R4 hpyrsy efgmﬁhﬂ@orcqn of 10% Pd/C

{600 smghmas aﬁdﬁ)mld&he ﬁﬁktu@@%?ﬁ‘fdrggenﬁ&ﬁrasmn% ah g@irfor 24 hours. The

f 10% Pd/ C dded a
q‘?’rdfd’lﬁ% an %ﬁ%&%‘égﬁaﬁnﬂi the aélcgéveﬁ%wa?q*@ﬁ with fegghgdrofuran
Teppros. ﬁ}/nﬁ{x) gad ﬁiel crmmbmed w geniedyet W cdncki@sted, Thofesidue was

Q’If{ g‘%‘:ﬁf‘o ngﬁ ﬂhgl of c ra%g’é’?;‘ %é@rbc oi@?j ﬁiyéﬁgmmhexme

Tﬁélvleé§) -GeS- mbup;dfdmeﬁ -h!;]ramflwcp abgprempAnol @51 eolorless viscous oil.
%Yidd:@sgel gp).uMm with 0 - 100% di et hyI ether in
hexanes to give :

- Cl_S tert-butyl -di net hyl -silanyl oxy)-cydopent anol
ﬁmﬁsaﬁéﬁ §§%r f\}m 8l [éMHéf) N1@11618. Boung; 21730419. 15
HRVS m zcal cd for Cl1H242Si [(I\/H—i)t] 217.1618.

Eeumngle 9bl7. 1619. Exanple 9b
()-trans-(3-Azi do-cycl opentyl oxy)-tert-butyl-dimethyl -

%i)l- ﬁHSs—@—A%do-chclopentyloxy)-tert—butyl—dhnethyl—sﬂane

==

,Om z:z.

Sf.'
=l
o™X

To a mixture of (+)-cis-3-(tert-butyl-dimethyl-silanyloxy)-cyclopentanol (1.5 g,
6.93 mmol) (from Example 92 supra) and triphenylphosphine (1.99 g, 7.63 mmol)
(Aldrich) in anhydrous tetrahydrofuran (60 ml.) was added dropwise diethyl
azodicarboxylate (1.2 mL, 1.32 g, 7.63 mmol) (Aldrich) at 0 °C. Then after 2 minutes
this was followed by the addition of diphenylphosphoryl azide (1.6 ml., 2.09 g, 7.63
mmol) (Aldrich) and the resulting solution was allowed to slowly warm up to room
temperature. After stirring overnight the reaction mixture was partitioned between
diethyl ether and water. The organic layer was collected, dried over sodinm sulfate,
filtered, and concentrated and the residue was purified by chromatography on a silica gel
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To a m xture of
()-cis-3-(tert-butyl-di nethyl -silanyl oxy)-cycl opent ano

wo 10b4/689gss 20 6. 93 nmol ) (from Exanpl e 9a supr apceiehoo4/003447

tri phenyl phosphine (1.99 g, 7.63,.mol) (Aldrich) in
anhydrous tetrahydrofuran (60 nty "'was added dropwi se

.azogdi | at e 2 m, 1.32 7.63
(Sﬂ c‘ﬁ‘jnga% 020 Sl eherin boaehradisnt G Gagrans-(-azido-
f qtdapmdrldugf){tkre-‘taﬂﬂ+d1meﬂ1ybéﬂaﬂﬂe RbeByloFBaSRART. Xh’m@d@ Lde, 72%).
(1.6 nm, 2.09 g, 7.63 mol) (A drich) and the
I godthble 99 solutlon was allowed to slowy warmup to
rtﬁﬁﬁ%&?‘?enperature After stirring overnight the
rgﬁction m Xxture M@stgartltloned bet ween di et hyl
etRerarntt (ke Butyl-tineetoyl gdandoxmyarclopertyleolihect ed,
dried over sodiumsulfate, filtered, and concentrated
and the residue was purifiedg%y chronatography on a
silica gel WD 2004/ 089955 PETLEP2004/ 003447 -35
colum using a 0 - 2096diet§§? eyh r in hexanes
gradient to give ()-trans-(3-azt
c)rcl opentyl oxy)-tert-butyl - d|nethyl-silane as a
colorless liquid. (Yield 1.2 g, 72% . Exanple 9c

( ) - t réimixBi¢ bﬁfﬂt)—ﬁmsy(ta aiidmtﬁldpeﬁtyﬂcﬁd?yit@%}ﬁht}@-ﬂ%@@ﬁmﬂéne (400
gin
( °’t1 gsntsnﬁﬁ) gfzr? 0- amal G %’eﬁ‘lpm )c?’}ﬁ)p??t@l”lm Bﬁ]tdﬁ (35 4§ pamol)
N@?)Gﬂ@@lanﬂuﬁ ImLBﬁaamimie)i yriden i fixasphbe Fhydeogea pressure for 2
e e e L o
ﬁ&ﬁ%é@wex #8mI) andghe sombringd peganid loyerivag evapmrated under
Vi@éu&eﬂ@ieﬁcshfett%rg‘?ﬁk (+Tji'ﬁm§-@L 009"‘5 -bWEA %#W@t%g? flo%g%gyclopentylannne

tetra f ro
ﬁﬁ&ﬂf"%ﬁeﬁ%g\/\é&l ¢ é‘i‘%t@?ﬁf’)under reduced pressure

.to give () -trans-3-

(HRMS bt gl cddbrel BRINGST [@RHIFORY)216)Me7 FRa0Yl 2 1780, as
a colorless liquid. (Yield 270 ng, 76% . HRVMS niz

M CuH25NCsi [ (M+H) +]: 216.1778. Found:
©  Exanple 9d-9d 15

()-1-(trans-3-Hydroxy-cycl opentyl) - 3-(4-net hoxy- phenyl
YL pltesvryrBalrty dox3; ctcloprttyitiBel4- ek iptiedyl ) 74pBeny)amino-3,4-
Rty ¥ AL p9riBNE0 [32£ 8 Py HiahBin™ Bne

Racemic /@’ o<
Y
“oH

A solution of (i)—tmns—S—(tert—butyl—dimethyl—silanyloxy)-cyclopentylamine (270
mg, 1.25 mmol) (from Example 9b supra) and triethylamine (1.15 mL, 840 mg, 8.30
mmol) (Aldrich) in dichloromethane (5 mL) was treated at 0 °C with a 20% solution of
phosgene in toluene (2 ml, 4.15 mmol) (Fluka). After stirring for 30 minutes the
mixture was filtered and the filtrate was concentrated to a small volume. Benzene (5 mL)

' was added and the mixture was filtered again, The filtrate was concentrated, the residue

25

was dissolved in a small volume of anhydrous tetrahydrofaran (approx. 3 mL) and then
transferred via a cannula to a -78 °C solution of (2,4-dicbloro—pyrimidin—Syl—methyl)—(4—
methoxyphenyl)-amine (180 mg, 0.63 mmol) (from Example 1d supra) and u- |
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H-AN \  OH A solution of
()-trans-3-(tart-butyl -di net hyl -sil anyl oxy) -cycl openty

wermngoso2%50 ng, 1.25 mmol) (from Exanple 9b s o
and triethylamne (1.15 ni, 840 ] 8.30 20 m%ﬁ%"”‘“""m”
_)

(Aldrich) in dichloronmethane (5 was treated at 0 C
th a. 20% soI ut| on of phosgene in toluene (2 niL,

&@fﬂmry (1M pelytionn bexanes P50 Ab G @ mewlh{Aldtiels) inhehydrous
nte)ﬁfaﬂily&rd@ﬁﬁanf (|1I5 e dhenshctibg nliktdr AhLIRRIGORCAN (ALY 8p to room

a snmal | nzene
eﬁltﬁf%t“\ﬁ%@%ﬁ ﬁ?%r%gﬁaw apd %Wﬂw%@m ethyl acetate and water.
C'@hc ergalna:t legkr was eolleetddddtied WRg s6disaPdREL, illerdd StHRctntrated and the

PR o A ol R oL B S OBt et

ofcetate in J@nbsogredlpm iTHedhternydiateedbnihiyd rém this punﬁcatmn was

AP G5 02 e BB AL LB BAIRLS) i

ba%lémhlw #afded aad fhasesultingsolitiomwrastizsed D50 hglirs 0.863C. The
nﬂi@hﬁre(%%bﬁ Rdolkd a@&‘ﬁﬂﬁﬁ% sifi t%eﬁ&ﬁ féﬁi‘&ﬂat&%?a Fmf)usu'lg a0-
oWy war }g

T‘g)g/ E}Ygﬁﬁgggmﬁ%r%% gr F‘i‘é@t fjg’fe HOéuﬁémr@ thippurifienion was dissolved

parateﬁ)mﬁhﬁj(mmemac?iebﬁé hypdr6Hab S 44 (3P was 2HAEd and the mixture
| ected, dried over sodi um

I
SiAtrtted Y 71 B, Thsieaction zeiatrs wes e conpentratedtagmall volume
rﬂm lfurﬁtdﬂw silfmageitobgna mhmr@atogr@hy usiag g€l 100b4iFRalfdrBfuran in

| t d
T TR X T —
a¥igls excpescpfinentame) nhnpn(daxcuLOi)(JAl(mmea«Thydm;zagrabyeml) 3-(4- methoxy-

D Ok 50

o dr le}F}n@mﬁﬂ %ure was then cool ed and
purlfled by silica gel colum chromatography using a 0

IFOR M3 daddul @6 RS, FLANDOX g%hcﬁﬂfe'y Aen R8s %ﬁ

fromthis purification was gISSOV In acetonitr

ﬁ m‘&élg% aqueous hydrofluoric acid (50 gL) was  added
xture was stirred for 21 hours. The

reaction mxture was then concentrated to a small

\b)-trres-3 elfiett-Buntyil £ dimety} sissinlyl o) -gpdlosepitatio)

chromat ography using a 0 - 100% tetrahydrofuran in

hexanes gradient to afford tdwe product. After a

preci pitation out of dichl grqret hane 15 with excess of

pent ane, the product,

()-1-(trans-3-hydroxy-cycl ope y/ 3- (4- et hoxy-

phenyl ) - 7- phenyl ami no- 3, 4- di hydrd-Y H pyri i do[ 4, 5- d] py

rimdin-2-one, was |solated as a white solid. (Yield

23 Mo aﬁ?ﬁxtur éﬁ:ﬁ{a‘ﬂéh@i &g 04:8 &S WO ans mixture,

MM H% 1) and 1m§gaz<1)f‘éé(g 3 gP48 5 mmﬁ]%?n %éltrah drofu °

) ydrofuran (100 mL} at 0 °C was
added tert-butyldimethylsilyl chloride (5.2 g, 34.3 mmol) (Aldrich) in portions (250 mg
every 15 minutes). When all additions were completed the reaction mixture was allowed
to slowly warn to room temperature. After stirring overnight the mixture was
partitioned between ethyl acetate and water. The organic layer was collected, dried over _
sodium sulfate, filtered and concentrated. The residue was purified by chromatography
on a silica gel column with a 0 - 20% ethyl acetate in hexanes gradient to give (+)-trans-3-

- (tert-butyl-dimethyl-silanyloxy)-cyclopentanol as a colorless viscous oil, (Yield4.23 g,

57%], and (&£)-cis-3- -(tert-butyl-dimethyl-silanyloxy)-cyclopentanol (Yield 420 mg, 6%)

HRMS m/z calc:d for cuHﬁozsl [M+H]+ 217.1618. Found: 217.1621.
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Exanpl e | 0a 20

()-trans-3-(ten-But) Tl -di net hyl -si | anyl oxy) - cycl opent a

wWioboolodfoH OSI \ To a mixture of 1,3-cycl Openﬁéﬁﬁﬁm@lmoun

(5.0 g, 48.9 mmol) (cis/traps mxture, Aldrich)

i mi dazole (3.3 g, 48.5 nmmol) i %%t rahydr of uran (100
alsd was added ten-butyldinmethylsilyl chloride

(M 3 mol) (Aldrich) in portions (250 ng 25

every 15 mnutes). Wen all addi ti ons were conpl et ed

t Iﬁt)~|cre~£c&3r(fmmumltdameﬁaksxﬁdymp@ucyd@p@ﬂtﬂ]/ﬁswm&@knl BQlione

roomtenperature. After stirring overnight the m xture

was partitioned between eth acetate and water. The

organi c | ayer was coll ected, ed over sodium

sul fate, filtered and concenjr 3 ted The residue was

~purified by chromatography® oY afsilica gel colum

with a 0 - 20% ethyl acetate hexanes gradient to
give ()-trans-3 30

(tent-butyl-dimethyl -silanyl ox opent anol as a
colorless viscous oil, (Yield 4 , 57% , and

()-cis-3-(ten-butyl - di met hyI si | anyl oxy) - cycl opent anol

(Yi el & 8RB (BP4rarns- SR bR E IALEHA-G0A tanol (1.1 g,
L bt S e ?&Whﬁa%”;?%%?mmol) «
[ QAl@tich tangh pihyhalithide ( h§ k; 5. @M1 (ATdeHE) ﬁpﬁﬂfymus tetrahydrofuran

(SHRRENEE O o Brstipeedomprestysot yortiadmatate (.1

n@ﬂ: @ $ 2112520 mind) (¥8ldninin) Ind the eesubikangoleidriOrassdlipwad to slowly warm

pht RBRIY hglep%%fgg %:;W OV%IZTg’%(‘gIFjDB‘?ﬁ)C‘&?é i s B tioned

t kearwesn cthpagetale an tm)Thmgmolaget was @leted;arieHiover sodinm
V‘mfa&.d fiRcted L AP %ﬁt%n&hﬁ:g P:I}ﬂg t?@ él‘ﬁ? %9 ﬁhﬁfe% bf] EhrbmAtbyraphy on a

S%II“??’[ eb?&‘&%‘g “awgév()e&’-‘t b eybagelatoin hexanes grednnt to give (+)-cis-2-[3-

terpbuni-diethf SiRbylokd - £ dtiheaHE]- ﬁbﬁﬂfolé-h% di8AC LPhi ite solid. (Yield
8%14\#35 parti t| oned to between ethyl acetate an
\ﬁaﬁe & organic layer was collected, dried over

sodium sulfate, filtered and concentrated and the

riEB M$ue/awakedfor CfHeMN®38: (M- CHBT erpoasly. T 380.1328a
gel colum using a 0 - 35%ethyl acetate in hexanes

Hxagh Ao give ()-cis-2-[3-
(te‘ r't[%‘r- t yl - di met hyl - si | anyl oxy) - cycl opentyl] ,
0|ndole 1,3-dione as a white solid. (Yield 1.52 g,
pis-3- ~(tert-Butyl-dimethyl-silanyloxy)- -cyclopentylamine

NH,

Q

s(—é
X

To a mixture of (+)-cis-2-[3-( tert-butyl-dimethyi-silanyloxy)-cyclopentyl]-
isoindole-1,3-dione (1.03 g, 2.98 mmol) (from Example 10b supﬁz) in
ethanol/tetrahydrofuran (2:1, 20 ml) was added anhydrous hydrazine (1.2 mL, 38.90
mmol) (Aldrich). After stirring overnight the reaction mixture was filtered. The solids
were washed with diethyl ether (approx. 30 mL) and the combined filtrate was
concentrated. The residue was treated with diethyl ether again (approx. 30 mL) and the
resulting mixture was filtered again and concentrated to give (£)-cis-3-(tert-butyl-
dimethyl-silanyloxy)-cyclopentylamine as a colorless oil. (Yield 570 mg, 88%).



15 HRMS nzl z calcd for G 9H27NO3Si [ M CH3] }: 330. 1525.
Found: 330.1523. Examlp e 10OC

MO wosedoga ert - But yl - di net hyl - si | anyl oxy) - cycl
mne NH, /-{/ OS\ To a nmxture of BV HoRuoosear

() cis-2-[3-(tert-butyl- di net hyi38si | anyl oxy) - cycl opent

EHES 7 RO B NS Rl TR v om0 1

20 nL) was added anhydrous hydrazine (1.2 nL, 38.90 ‘
ich)y. After stirring overnight the reaction
m xture was filtered. The solids were washed W th

St St s o A S
WPRERY odéhpwimabﬂﬁéxd]pgﬁnmm-mue the 25

_ resuitlng m xture was filtered again and concentrated
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to give ()-cis-3-(tert- butyl O
di met hyl - si | anyl oxy) - cycl g% JE as a colorless
oil. (Yield 570 ny, 8896 4/ 089955

PCT/ EP2004/ 003447 -38 | cd for CuH25NCSI

[ MbH] +: 216. 1778. Found Exanpl e 10d
()-3-cis-(tert-But), I-d| |I? | oxy) - cycl opent'yl
- 3- (4- et hoxy- phenyl ) - 7- o8

phenyl am no- 3, 4-di hydr o- | H pyri nddo Y 4, 5- d]
pyrimdin-2-one N\ HNNAO Og\~ 5 A solution of

() - ci &s8hutibROE (Hdiab- (eumsﬁ }LHuﬁéth %ﬂhﬁﬁ&y e (500 mg,
PNt T ST
i (moldhndﬁlmrdmhﬂﬂrbaﬁﬂna(rﬁ 31571 at 0 @c GrabBealel AL 0% sBlu@on of
gteth kMo (2 B0 I8 ranly Bk ot g fon 20 gjmtes the
riRtaresvasdBtefdd andribel fitrude Whecdrckitratt @ to\@smeld RelRftd. Be@bene (5 mL)
tPasthdabRbla ﬁ?& llxluré?ﬁ&zfﬁ& d2 nL)']Fl}%’ﬁ%fl dwg\% ?qqggpcentrated the

m xture was er ed agw

Jerideavasdiswlvedtip anhpdrpustetrabpdrofisan appadotimatedn § dulgumd then

tiedrsaidedef LnARi(tBRREXETBILELY of (ﬂ)dlaﬂcgrot—ﬂﬁ{hudm 5)r1-1net]1yl) -(4-
methoxyphenyl)-amine (330 mg, 1.16 mmol) (from Example 1d supra) and #-
butyllithium (2.5 M solution in hexanes, 460 p1, 1.16 mmol) (Aldrich) in anhydrous

tetrahydrofuran (25 mL). The reaction mixture was allowed to slowly warm up to room

- temperature, stirred for 48 hours and then partitioned between ethyl acetate and water.

The organic layer was collected, dried over sodium sulfate, filtered and concentrated and
the residue was purified by silica gel column chromatography using a 0 - 30% ethyl
acetate in hexanes gradient. The intermediate that was obtained from this purification
was dissolved in aniline (2 mL) (Aldrich). A catalytic amount of 4-(dimethyl-
amino)pyridine (Aldrich) was added and the resulting solufion was stirred for § hours at
80 °C. The reaction mixture was then cooled and purified by silica gel column
chromatography using a 0 - 100% ethyl acetate in hexanes gradient to give (:£)-3-cis-(tert-
butyl dimethyl-silanyloxy)-cyclopentyl-3-(4-methoxy-phenyl)-7-phenylamino-3,4-
dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one as a white solid. (Yield 100 mg, 16%).

HRMS m/z caled for C3pHaoNs0381 [M+H]": 546.2895. Found: 546.2901.



transferred via cannula to a -78 C sol ution of
(2, 4-dichloro-pyrimdin-5yl-nmethyl)-(4-
woebhogogpdsenyl ) - ami ne (330 ng, 1.16 mmol ) (fr o;dpeFR4R03447
Id supra) and n 15 butyllithiun1§2.5 M solution in
hexanes, 460 L, 1.16 muol) (Al ar ¢h) in anhydrous
tel furan (25 mL). The reaction m xture was
aﬁ%ﬁﬁw@é‘% slowy warmup to room tenperature,
stlrred faor 48 hours and then partitioned between
- elepys- kb éttrdromnaydopenty)) -3-thenahganplenylyBphwgamino-3,4- ~dihydro-
Cﬂﬂlﬁ‘fﬁﬁﬁomfwiﬂgﬂﬁma{n §_lel umsul fate, filtered and
concentrated an the residue was purified by silica
gel colum chr omat ogr aphy u5|$% 0 -,30% ethyl 20
acetate in hexanes gradi ent -rhedlate t hat was

obtai ned fromthis purlfl dlssolved in
aniline (2.n) (Aldr|ch) ytlc anmount of

4- (di met hyl - an1no)pyr| dﬁich) was added and
the resulting solution ed for 8 hours at 80
C. The reaction nixture cool ed and purified

by silica gel colum chrorrat ogr¥phy using a 0 - 100%
ethyl acetate in hexanes gradient to give

5 () 3-1a msqlugon oRE)-3- crs—(teﬁ-butyl—dlmeth 1-silan IOXX) cyclopentyl-3-(4-
en g)xgb e}ﬁ?}?- %ell 3/21 - CAIO pﬁ-?t ¥nrmdc§[4 Sngfpr)]r(r)l)r%dm—}one
8-|Ir|§3w]) r&frdm[fb;aﬁafﬂﬁ 1 supia)iin agetomeriiass amhids@dded a 5%

L e —

- RfGlPRaIEEYe P@F@N@aﬁﬁ@ o3 gmall vgamedxdnnb) and purified by silica gel
10 Ve ambaaawgm emo«% )ethéa s%tawwg&nggﬁyamﬁt Kftera

hen ri‘m
PG e e&ﬁé&é’ W1 excesof prMane:the Brodicts (£)-cis-1-
U&}hﬁdﬁndyhdytblpeﬂﬁyl) 3- (4 methoxy-pheny IR ~7- phenylammo 3 A~ dlhardr? -1H-
é}ri'uin &6[% §af rytrnr*ﬂ oxdlle,nv?;s A lla{tg as aW Qcé )s/c))hcf y(%[le?g 60 mg, 77%).
nmet hoxy- phenyl ) - 7- phenyl am no- 3, 4-di hydro-| H pyri m doJ

HR3M8 rpfy ciliil GomG,7H oNgO; [NIGHI] hpi32(2036 Fomid)a3020881
Exanpl e 10d supra) in acetonitrile (3 nL) was added a

15 Mm@qqgus hydrof luoric acid solution (110 L, 0.275

ter stirring overnight the reaction mxture

ted t I I .1 d
' é@r%‘&‘&@gygkﬂ&a Y;leﬂ‘lc(éeo 5 %@@Yﬁ?ﬁgghébp’mm&aggwadmmbc acid ethyl

@&t - 100% ethyl acetate in hexanes gradient. After a

Chiral

Eoen
e

A solution of ethyl 4—chloro-2—methy1thio—5-pyrimidinecarboxylate (897 mg, 3.86
20 mmol) (Aldrich) and triethylamine (1.2 ml, 870 mg, 8.49 mmol) (Aldrich) in dioxane
(20 mL) was treated with (R) -3-aminotetrahydrofuran p-toluene-sulfonic acid salt (1.0 2
3.86 mmol) (Fluka). The mixture was stirred at reflux for 1 hour, then cooled and
partitioned between brine and ethyl acetate. The organic layer was dried over sodium
sulfate, filtered, concentrated and the residue was purified by chromatography with a
25 silica gel column using a 0 - 160% cthyl acetate in hexanes gradient to give (R)-2-
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precipitation out of methylene chloride with excess of

pent ane, the product, ()-cis-1-

WW@W’WY‘ cycl opentyl) - 3- (4- met hoxy- phenyl ) - 7-

m no- 3, 4-di hydro-1 H pyrimdo[ 4, 5-d] pyri m di n- 2_98‘?&%(%4/033447
vvas isolated as a white solid. ( eld 60 rTg, 779 .

Foun 4‘% %%%gtg%yg)%flé %Fﬁno)kg’yrm €-o-car qDOXYhC acid ethyl ester

F'l§320N@F%yﬂl%ewalhyﬁﬁdd(lw@ﬂa%ydrofuran 3-yl ani no) - pyr -
|md| ne-5-carboxylic acid ethyl ester Chiral O sNH
OHIRMS @b/ tchlen f&f C .

4- chl or o- 2- et hylltgﬁpysgﬁpyl\rdr]ng? R?e%lar Oc%?y %1%3(309(8397 ny,
386 210 ) (Aldrich) and triethylamne (1.2 nL, 870

) (Aldrich) in dioxane (20 nL) was
treated with (R)-3-am notetrahydrofuran

p(Rbﬁuéﬁde&mpmhmylwpheaﬂhmﬁdnlo(tamhy%x%dﬂm{yi) -3,4-dihydro-1H-

1,}%§ ohas stirred at reflux f
hg CFEﬁen @@3&‘3& ﬁart itioned between brine and

ethyl acetate. The organic | ayer was dr| ed over sodium

- sulfate, filtered, concershigiated a f&~resi due was
purified by chromat ogr aphy,, silica gel colum
using a 0 - 100% ethyl acefiatle ijp hexanes gradient to

nmet hyl sul fanyl -4-(tetra of n- 3-yl am no) - pyrim din
e-5-carboxylic acid eth st&rd as a colorless

viscous oil. (Yield 1.0 g, 92% . HRMS tax/z calcd for
Cl2H17N303S [ M#]: 283.0991. Found: 283.0989. Exanple

5 To a solution of (R)-2-methylsulfanyl- ~4-~(tetrabydrofuran-3-ylamino)-pyrimidine-

(Rraukfidfidonranenib ) Jsphens @ﬁ@ﬁ&i g5t
ARy ATGas ﬁetgal‘gfd@o@ﬁn 0 nal) wm addptl b 566i0EB salidbithitirh @iminum
qunde (400 1;1g§ 60 ?% Irr?n?ol) ( dIéItC]Irl) Th re sult aﬁ s]émgyl vgz}%aﬂgyecbm slowly

H mto EOGm F%R%Fﬁ%e e Qyprglghmsng tHe dumgy was pdured slowly into
rmiﬁ gorotibliy efirEd aRhRe bf étﬁz\gsk'&g angtsaﬂlrgetﬂqﬁgoﬂ;yg}ﬁ%% sodium

give (R -2 WD 2004/ 0899 PETE; ©04/ 003447 -40

Letrahydr of ur Ions
it %%ﬁigp% ﬁgﬁérgamc dyer was separated, dned over sodium sulfate, filtered and

concentrated to give the crude reduction product. This crude intermediate was dissolved
in dichloromethane (30 mL) and treated with manganese dioxide (2.9 g, 34.27 mamol)
(Aldrich). After stirring for 2 hours the solids were filtered, washed with tetrahydrofuran
(approx. 30 mL), the combined filtrate was concentrated and the residue was dissolved in
toluene (40 mL). The solution was then treated with p-anisidine (470 mg, 3.77 mmol)
(Aldrich), a catalytic amount of p-toluenesulfonic acid mono-hydrate (Aldrich) was
added and the mixture was heated at reflux using a Dean-Stark apparatus for 3 hours.
The mixture was then cooled and partitioned between ethyl acetate and saturated
aqueous potassium carbonate. The ethyl acetate layer was collected, dried over sodium
sulfate, filtered, and concentrated to a residue that was then dissolved in tetrahydrofuran
(40 mL). The resulting solution was treated at 0 °C with lithium aluminum hydride (390
mg, 10.28 mmol) (Aldrich). The shurry was allowed to slowly warm to room temperature
and after stirring for 13.5 hours was poured slowly into a vigorously stirred mixture of
ethyl acetate and saturated aqueous potassium sodium tartrate solution. The organic
layer was separated, dried over sodium sulfate, filtered, concentrated and the resulting
residue was purified by silica gel column chromatography using a 0 - 70% ethyl acetate in

hexanes gradient. The intermediate isolated from this purification was dissolved in
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hydri de (400 ng, 10.65 nmmol) (Al drich). The resulting
slurry was allowed to slowly warmup to room

wanpesegoase. After overnight stirring the slur rﬁ’cf’@ﬁzoomnsu?
poured slowmy into a vigorously stirred m xtur

et hyl acetate and saturated aque%lué pot assi um sodi um

A0, AR LAY, SR e ouion

corsentled ted °Co Followed héropwisteaddeibiscdfi2006 ph@@étfdm tdliksSe solution

C gy @qnys dﬁl.‘tﬁ?d }ﬁ%ﬁnﬁ sﬁﬁ—%%ﬁ@ féf gé %&E‘uxe was then

3zpa-'zf¢1 twe(eme@m e¢ffate Ahd satest 'ﬂhr: Dr@nicrdayezw:asum]kcteﬂedxled over
s @baﬂﬁl Mfaﬁe Elthteﬂraﬁg coﬂ\?ciﬂ%?eéw?%{}eh&ﬁé ﬂm%&ﬁ&ﬁfm by

I 0X I ne
tP&RaB}BY aﬂ d S{]ﬁé g&&l‘%}% Wi QA 49% Wéfél a¢etate ipheranes gradient.
( zme itprmddistesalated fmnmss Ihhﬁtahbﬁ%ﬁalsmwa in tetrahydrofuran (50

c gfalg: aﬂjnlfi% ﬁé‘%’rﬂg SBITE‘FOPJY A é?gggﬁ i 091 | éa-%‘g%gﬁ% F‘i%‘if'wd rate

( Abldropendxyhaszoiaade (786 .15e 4193X1&:1Lﬁ’icﬂ) (MdribEatEH@ rédction mixture was

t 3 h T
ET T LY ey e
apattiioged herwegn ethal adtataandwatsr. p%‘haeganmla}&r banadlkcted, dried over
Tﬁ?dl%rkﬂfaﬁcﬁ?&tsg aﬁ ¥&lc te‘&o II‘h@%sﬁﬂ} cgg{)ﬂrgg fn aniline (10 mL)

Lum sul ?ate tere and concentra

; e@aﬁﬁat@lmmmw ofisnsline brdrochloride fAldyighbivas ale@Bnd the

( ﬁ@uﬁhﬁ «soﬂiﬁ@nﬁ@% \lifrbd Ehr0% HEIQRr WESCT Tﬁ@hgﬁ}:g@ w3s fHen cooled and
t hi.

wth nu hydr
(s R 8 EqTmnbmeierastiaing i oH§96 g haGebite in hexanes
r gadiehemoaffcﬁﬁ uheprodaet. afritekatidr Mth penthAk yﬂeﬁiea (Rplst@-methoxy-

ORI Ehadu - L2ty e s it i or N DU IO 145-
t dipyriatidinsdioneiaoan offhehicr gdidi ¢Yieldy4rmgpsoosepar at ed,
dried over sodiumsulfate, filtered, concentrated and

t eS +AYL Lf

HRMEAA LIOBTe, LESSSNRRTRYI 15 Apal A0Sl
in hexanes gradi ent The internmediate isolated from
t¥e3se (KR} Fi0eQRLi W, Uess (RFER b OSE7i MWD 2004/ 089955
PCTI EP2004/ 003447 -41 tetrahydrofuran (50 niL).

TE} aedglylizam ne (1 nmb) (Aldrich) was added and the
ution was cooled to 0 C. Followed a dropw se

f 20% phas e i,n toluene ut ( mL
398 I ER DR e piny ol e Shidres TH-
Toyeinmide{4)5-d ) pyardmidie2-opar ti ti oned bet ween et hyl
acetate and water. The organic |ayer was coll ected,
dried over 5 sodiumsulfatge filtgesb.and
concentrated to a residue that wa rified by
chromat ography on a silicaNge ~ wth aoO - 40%
ethyl acetate in hexanegmgka . The internedi ate
isolated fromthis purifijcati ol was di ssolved in
tetrahydrofuran (50 L) d the resulting solution
was cooled at 0 C and treated wWith 3

A solution of (R)-1-N-Boc-3-aminopyrrolidine (350 mg, 1.88 mmol) (AstaTech Inc.)
and triethylamine (1.31 mL, 0.95 g, 9.4 mmol) (Aldrich) in dichloromethane (6 mL) at 0
°C was treated with 20% phosgene in toluene solution (1.84 mL, 3.76 mmol) (Fluka).

- After stirring for 30 minutes the reaction mixture was filtered and concentrated to a small

_ volume. Benzene (5 mL) was added and the mixture was filtered again. The filtrate was

30

concentrated, dissolved in a small volume of anhydrous tetrahydrofuran (approx, 3 mL)

andtrancferred via cannula to a -78° C solution of (2,4-dichloro-pyrimidin-5yl-methyl)-
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chl or oper oxybenzoic acid (75% 1.13 g, 4.93 nmol)
(Aldrich). The reaction mxture was io0 allowed to

VO UHP8IETF M up to room tenperature and after SPCT/EPRG4/003447
overni ght was partitioned bet \/\??n et hyl acetate and

wat er. The organic |ayer was colffected, dried over

AN R SRS 5
thiekanes (A dc D9 mxdel) ((Ald:hdl& i) anhydrous
T 1
el SO0, TR SRR 8 A o
ptﬁP}Hefﬂé'dFeﬁW@ |°’V%Ialﬁ;é png H}%rﬁ@r@mxmddze@gmﬁﬁw asqtefg and water. The
orgﬁmd@ahms afiedtad, Qiriell JFEXAREN sQIEAL! 'ﬁﬁ}edt eo@a‘ehaaﬁd and the

( Egul b od i H%;)r% Ip%ﬁéféﬁ)p %:oﬁagqﬁe-?él{yg]ﬁeﬁailpa ge? column using a 0 - 70%
ﬂmnahtydm héxameagrﬁamnt ) Tides thtadhieyd kDot thinpd friomd €t bﬂmﬁcation was

%&Y %%lgédﬂ'ﬁég el St asbantuatfntlint Bdrochloride

cémwas w@dndoandztmscﬂsﬁan wa@6hirk€hb& ( BBRY for 8 hoffs. Mhe mixture
. | 0,
(v%@héﬂ(: ?:O%t h éi%/ élrll_/)ly ??Eg%@lhc%l 1 r%hrr?éna[to%r Ph‘{)‘f“%} a0 370A> ethyl
);Fetgtez;n q mo@gd{ ﬁ[cng that Wgﬁcm.ldm WaQtlmehssolved at 0°
Chiny %O%Qlﬂt%rﬂm:eﬂc Q:ld'ih aﬁ:hﬁ)r%ﬁie\fﬁan@ Roldbion (% er%T% contained water
ﬁ ]-Lr)eﬁﬂ% q_m yrrol_idine (350 ,
8 Q% SF‘FF&d or L doprs Jihwﬁ%aﬁaoﬁ@vwrs Vapthenpagtitigned between
othy] neapdty axﬁdM).GrN edieond seHliGh /e AaTEe £ JFide AfucBus layer was
%@ﬁ:géfd%nﬁtlfgy ?gé ﬁg)ljﬁ {chﬁ\btgjﬁygrcl) ncﬁei ﬂjeseé]rggig te# wgr?s thegn coﬂected
dicied ower solizim edbate, dilterddxndreneasgrdted foethe drifecroduct which was
Benzen
8@*@“3@ b ShBint e B Rich a1t BGPTSR GERE 2 Sl PEfgpatin
#eihydrafassadn @r-éiﬁg,/dtnedhjsl&nmﬁeu methandd ged diento Thegraofions containing
Mx@ﬂﬁ&%«r@r@ E&Mﬂﬁ&ﬁ%{) R LABRE % E;é 'q:rgsg)lv@mﬁ F'hchloromethane
to a - Solution’o

trancfarr Vi .a _cannu

(@P&OJ&W}&W &lpy hhat s Ihmstywasrﬁkmd ynd\ye2ed 27id8996% of pentane to
L
| pféaﬁaeﬁ? Eﬁﬁ%a@% pgasgﬁjg@wi% Iaﬁl-ﬁ 418 4-dihydro-

&%?W?ﬁﬁ@téﬁ@bd @@ddLM g $46).
rnrml) (Al drich) in anhydrous tetrahydrofuran (12

HIRMS FHie calebfol iHANYO U M-+RES: 41712088 dF6 @& lonbgagvar m
up to room

ICso (KDR) = 0.190 UM, ICso (FGER) = 0.621 pM.

Example 13a

* ()-4-[trans-3-(tert-Butyl-dimethyl-silanyloxy)-cyclopentylamino]-2-methylsulfanyl-
pyrimidine-5-carbaldehyde

Racemic
NS
. |
i
ey
/

’o—sk

A solution of 4-chloro-2-methylthio-5-pyrimidinecarboxylate (900 mg, 3.87 mmol)

 (Aldrich) and triethylamine (1.1 mL, 870 mg, 7.74 mmol) (Aldrich) in dioxane (50 mL)
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- disssyahiel (fanﬁEbtahhﬁl@Q& Jupih) 'L(h%'n%chﬁ@ms g chr¥ﬂl'1§foa 1 hour, then

tenperature stirred overnight and then partitioned
bet ween ethyl acetate and water. The 5 organic | ayer
Wa200-0089256t ed, dried over sodiumsulfate, filteca@kpr004/003447
concentrated and the resulting residue was purified
by chromat ography on a silica géf colum using a 0 -
70% et hﬁ tgcet ate in hexanes gradient. The
Hitg

shtraniéd e briviinetyl-sikndaxy)orvclepentylamine (840 mg,

nt o chlori drich) was de
A NEOlER 8“@8 PPB ‘i‘%‘&l‘g‘i ﬁ@ceéaﬁeo Fftﬂs ORI S!ayer fyas collected,
midxied peerkedma«tssnﬂﬂaw ﬁha@ateﬁd aofkepthichited rékyded ’dl'xhlfﬁ:tigﬁinﬁed by
Cc ona a a etate I n
PR EO R P nlly il 9% Y Splnts i eaenGgradint. The
msoi%moldteQMN tds purifitatiof was therbdiSéolved ih anhyphoet lteﬁ'ahydrofuran

aggPmit i O%Iél ?sﬁlgfh%tﬁ?ﬁr Sl Wob férii tng(% o¢) FBﬁ]%ec%)cﬂitlﬁi 0 m-portxons of

red for e reac I on

te
\If:’? W@ﬁ%@umhydr@@r(ﬂw mnbblﬁbmdbbﬂdathmmh&letrai@ng mixture
ands Sllcwel tadMAAYS rS8H 'térﬂgg}ﬁgfrg Xhﬁ% ovERS %ﬁ%{'}m& B’Fe rgactlon mixture

ueous Layer was 15 adjusted_ tq
v POMIRS g aws@%ﬁs aHrred miviare okathyligeefate and saturated
Cﬁ)dpieeﬁt pﬁtassuﬂji setupMertr &0 hlufivs. Urlﬁ@él%anﬁ:'ﬂy‘e?%gcﬁ&@ted dried over

L L T e

1ﬂ@ﬁ’odm01hahnl dm:lﬂordnﬁtham/(ﬁﬂ @blLirand th@ré@ulﬂn%@%unon was treated with

' f
SR ATORR, LA 80 AR, A0s bVet5!es® Sing the solids

t Weme fi,lmedtqfé wa@hesisntb/wahmﬁuhh Gargpretinsatdy 20 mL) and the combined
( GRRARH yRB & dbnéer[ﬁ&te# ’Ercl@{esﬁl‘ﬁle Hjiit 9180%%11{&1 tgglecroﬁﬂnﬁ %ﬂnﬁcatmn

treated wth excess pent ane

(Yath 8- CR%ndiethplatheria bk ?ﬂeﬁg{iﬁdemga\m (%Q—Ftpyﬁr%(tﬁﬂrb‘!ﬂﬂ =dimethyl-
y\'hlaﬁgXﬁLdWl@péhrrljaﬂnﬁ%ﬁfﬂlﬁﬁgﬁml@nﬁ ggﬁr L 13- ZBN8eBRe as a viscous

an,o %@4@%@3%? HRVE m z cal'cd

m 17.2034 Found 417.2038.
|C50 (KDR) = 0.190 M 1C50 (FGFR) = 0.621 M 25

ENRMS /Zdkd (@r G HysN:0,8S81 [M+H]™: 368.1823. Pound:368.1826.
[trans-3-(tent-Butyl-dinmethyl-silanyl oxy)-cycl opentyl a

:gﬁ%—lﬁﬁ ?%g?:Et hyl sul fanyl - pyri ni di ne-5- car bal dehyde 0

S~N O 5\+ A solution of
4- chl or o- 2- et hyl t hi 0- 5- pyri m . di necarboxi;I ate (900

-6 Ay B0/ Qe araiiy)- el one ot Hpipheny])-7-
GA O Bifabryl 4, 4T R drol BT Pyrftibio[415-d4 S ARRIL-2 %008

Racemic O\

5o
\SJ\N/ ’ko
% /_<__
0-8(

A mixture of (£)-4-[trans-3-(tert-butyl-dimethyl-silanyloxy)-cyclopentyl-amino]-2-
methylsulfanyl-pyrimidine-5-carbaldehyde (700 mg, 1.90 mmol) (from Example 132;.
supra), p-anisidine (230 mg, 1.90 mmol) (Aldrich) and p-toluenesulfonic acid mono-
hydrate (50 mg) (Aldrich) in benzene was refluxed using a Dean-Stark apparatus for 6
hours. The mixture was then cooled and partitioned between ethyl acetate and saturated
aqueous potassium carbonate. The organic layer was collected, dried over sodium

¥+ ™ -7 -7 concentrated. The residue was then dissolved in anhydrous



WO 2004/ 089955 PCT/ EP2004/ 003447 -43 was treated with

\{1) -trans-3-(tert-butyl -di net hyl -sil anyl oxy)-cycl openty
QAPHOSPBA0 ny, 3.87 mmol) (from Exanpl e 9C S@oma)r2004/003447
The m xture was stirred at reflux for 1 hour, then

cool ed and partitioned between brine and et hyl

o e @ B0 ed lRsdtton SrLc'meé bided in sl Paions it

- t hbhtminvam l}!miﬂcfel (EIB hﬁg 5.76 IIﬂnh@Ia (ﬂﬁlhlcﬁ TPHEElurry that formed was allowed
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C a0 - ace at e in
hgianeéagﬁ[r‘ K R inprratnd %fjﬂqyrga’@al Sttt vgas poured slowly
pintpfa V@ﬁlrpléﬁll)f starsed iméxtuck ety ecktits aﬁtilkamiraeadlsaqueous potassium

ol S P 0T TSR o e
V‘%ﬁpﬁe i |C%¢emﬁ¢t &hecr@sxelumaammﬁmi by HPRM biying 50% diethyl ether in
e s S o Yy
Rtald OB gtlv) lellewedhbyaddition gftneth amine (500 pL,
Vv E§DingUS bY nshbl) (Aldlrith) hﬂdi SodMd Atomd, zQ@% S0 in toluene solution
Ol R
sstirfed oy 30 nliteteed: G PC andnbent stabes tgxﬁpaﬁtlﬁéf Thbi hh@ture was then
o ehtond e L EhIELLAE aliovet, "k bt Yo seppyaiads dried over

t soskimgulfgtefiltanedheyuch eweedirated ucea (3idB6 thypt va8 prdifierhbly)

. b .
SO R AR A LS grn
(YR hattetry- %Geﬁtburﬁhdumeﬁylﬁdmﬂm&cmomﬂa -Gymethoxy-

Vﬁ&n‘?ﬁf‘?—ﬁﬁﬁ}@ﬁﬁﬁn? 103,2- dlﬁ ng?{? it él ket th}lgx'ngﬁ'l 98)ne as a white

TR S, Al

()-4-[trans-3-(tert- butyl-di net hyl -

SHRM#/ingoea)edfpe CppBigiyD 881 IMFH]": 501.2350. Found:501.2353.
- 2-met hyl sul fanyl - pyri m di ne- 5- car bal dehyde as a

:g%sa&g% 13£0lorless oil. (Yield 888 ng, 62%. 20 HRVS
for CL7H29N302SSi [M+H]t: 368.1823.
Found; 368. 1826. Exanple 13b ()-1-
[ (E&9-dnet-BluprepheBlaminagt 1\‘é¢r¢ry+3~bydrawlcydgpem!ﬁ¢439(dente§ﬂcjxy -phenyl)-

nﬁe‘%_ﬁéllsuljfig% m 3, 4- [E Bj 0- Iﬁpﬁ%/rolnFn do

[45d]pyr|md|n20ne Racemc .- | O~1 SN ~O 25 A
m xt ure of Ravem'c
()-4-[trans-3-(tert-butyl - | anyl oxy) - cydopen

| e13a supra),
(Al drich) and

(700 nmg, 1.90 mmol) (fr

p- ani si di ne (230 ny,

p-t ol uenesul f oni c aC|d

(Aldrich) in benzene was refluxe@*u3|ng a Dean- Stark

rate' (50 ny)
apparatus for 6

tyl -am no] - 2- met hyl sul fan&l élgm di ne- 5- car bal dehyde

A solution of (+)-1- [£rans-3-(tert-butyl-dimethyl-silanyloxy)-cyclopentyl] -3-(4-
'.methoxy-phenyl) -7-methylsulfanyl-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one
(40 mg, 0.08 mmol) (from Example 13b supra) in tetrahydrofuran (6 mL) was treated
with 3-chloroperoxybenzoic acid (75%, 39 mg, 0.17 mmol) (Aldrich) at room
temperature. After stirring for 3 hours the reaction mixture was partitioned between
ethyl acetate and saturated aqueous potassium carbonate, The organic layer was
separated, _d.ried over sodium sulfate, filtered and concentrated. The residue was
dissolved in 4-fluoroaniline (3 mL) (Aldrich) and the solution was stirred for 8 hours at

T " m mixture was then cooled and purified by silica gel column
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hours. The m xture was then cool ed and partitioned
bet ween et hyl acetate and saturated 30 aqueous

VO 2U49BWAT car bonat e. The organic layer was col beriehos/003447

dried over sodium ' ~' ' :roncentrated. The residue
was then dissolved i n anhydrous 2004/ 089955

P 44,04 et ahydr of yran (60.mL) .and t :
‘ Q?féo%g’%ﬁ%tﬂ?g)gﬁéﬁg SOC?MS&I&Q &é:egfa{eﬁn g’ﬁ%ﬂnleg %r&fi{ep n epro(c)luct isolated
| i%oRR thas Putieatian iwas dasolved (t2196 inmp, 2086 BEFworoddetic acid in _

Al diidr6MethahB Qolstibh f | 9 tipri
e soR L 4 AR e DR A2 i
sﬁ??%ﬁé“a%@%aﬁ%u@wrﬂuom@bma@ othylmsietatesnd agdous 1N
gsodium@ydfoﬁﬂégsdihaﬁ@xft ﬁfpxtq @@ggefa HF%%QQ}{FE’EH% gggﬁt‘eg to 12 via the
PRSI Ali4, s orisdosmoapnp . 2ried ovrsodiue
f pilfage; é_lj:elzfddng@npeeﬂ;faadcb ?:h&agdﬁ@ﬁwiﬁiﬁwoy@%&rﬁﬁﬁgmﬂy with a

: gther in anes as.the
o SR £ Moo Bl aclhte mOhoan sasdieghipofpsd the product
plftera precipEatiomeut off metbyleneichloridé with exasesNaneardeX®)7- (4-fluoro-
faedi _addiat.i.Qn i gt am.ne 00 1., . :
GRS T e ot e RSl B e o
p%'%’%ﬂ@:?' PHIEHB-Sorawesgspleted asa ohite salidd 1( Yeld 25 mg, 69%).
(Fluka) was then added dropwi se and the resulting

- TEIRME e/aked fof ChEBERN O, (RO B s Efosat ﬁgu{}dﬂﬁ&b ur

at roomtenperature. The mi xture was then parfitioned

tﬁ?ﬁ??l‘ft hyl acetate and water. The organic | ayer was.

dried over sodiumsulfate, filtered and

concentrated to a residue that was purified by
chFlorm-égnetbloyyamilize si | i ca gel colum with a 0 - 60%
ethyl acetate in hexanes gradient 15 to give

()-1-[trans-3-(tert-butyl -drFae bssi | anyl oxy) - cydopen
tyl]-3-(4-net hoxy- w

phenyl ) - 7- et hyl sul f anyl - 3#A- di*hydr o- | H pyri m do[ 4, 5-d
] pyrimdin-2-one as awhite solid. (Yield 543 ng,

57% s. il 6N40 ) t:.. .

501. 23@%F%ﬁ5§@%§%@3?7%§% ABFRDT At has dissolved in

dmethyliorparpids(AHe mE) aRviassurb-chthoant-(5 gy s230mynaly el dpethyl iodide

08 IT) 7854 $1:RBI ANk - [d 3

&64’ 2’ %]r oyr i Dﬁdi n_d%ll_yg\%ie’é dgéﬁlﬂ%ﬁké%g&%&l E]H%]Xﬁ Was s%gfed at room
mperature overmght. (TLC: 20% ethyl acetate in hexanes showed complete

conversion). The reaction mixture was filtered through a bed of Celite®, and

concentrated under reduced pressure. The crude material was triturated with ether and

insoluble materials were removed by filtration. The filtrate was concentrated under

reduce pressure to afford an orange solid. This material (11.43 g) was dissolved in

- methanol (150 mL) and hydrogenated for 1.5 hours in a Parr apparatus at 50 psi, in the
. presence of 10% palladium on carbon (1.5 g) (Aldrich). (TLC: 20% ethyl acetate in

hexanes showed complete conversion). The reaction mixture was fltered through
Celite® washed with ethyl acetate, then concentrated under reduced pressure to afford 2-
fluoro-4-methoxyaniline as a solid. (Yield 3.81 g, 26.99 mmol).
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A sol ution of
()-1-[trans-3-(tert-butyl -di net hyl -sil anyl oxy) -cycl ope
WO (4089954 -
met hoxy- phenyl ) - 7- met hyl sul f anyl - 3, 4- di hydr o- | ERpyrrm 047
do [4,5-d] pyrinmidin-2-one 25 -(445(} ng, 0.08 mmol)
(trom Exanpl e 13b supra) in tetrahydrofuran (6 nL) was
i th 3-chl oroperoxybenzoic acid (75% 39 ny,-
0.17 nmmol) (Al drich) at. roomtenperature After

s(:]:}-fa frgn:f @ert Butdudisaeting- éaty?-'&y&bﬁéd‘éﬂ L {%67- ﬂgoro—4 methoxy—
ag Hedt ? %%m%c%ﬁ’é'ﬂﬁf@‘ﬁet G eﬁi’@a‘ffn‘f a;rgrvgtr was

separated dri ed over sodiumsulfate, filtered and
concentrated. The resi dudsumes 30 ¢4 wed in
4-fluoroaniline (3 nmL) (Al g the sol ution was
stirred for 8 hours at _inllnmxkture was then cooled and
purified by silica gel cdl um 2004/ 089955

PCTI EP2004/ 003447 -45 chroma raphy using a 0 - 70%
et hyl acetate in hexanes grad ; The product
isolated fromthis purlflCatIOHTWS<?dISSO|Ved at 0 C
ina 20%trifluoroacetic acid in i chl or onet hane

sol ution §5 m.) that contained water (500 L). After

s imnirtung of Gr)- %@rarmh(@ﬂsbutﬂedﬂﬁqﬂmﬂghmm Wyelo l-amino)-2-
an ueo
T T
BT & oy Pé@suﬁome acid anomehydrdth (1.0 mg)df\ldmdh) cnd adflunro-4-
Tq

R0 Sk SR e R o

P’ﬁ"ﬁéﬁ 350y Erk appappuefor ey ENWDWIIEHWQ then tdajed and
Qﬁ;té??%? ?ﬂ?ﬁg atQ Etgte@g%%gﬁu ter s 8JEJar'S geh(J:'l pitati (t)en The
JrEeE Byt g ot Bt ke SES, Bierpbadsfanceatrated. The
(r)esﬂue( wad disslvedlin anhydrous tetrahydrofuran (50 mL) and to this solutlon was

iRy 1';];) %%l’%l&)‘l P%W@h[x ru%( ﬁyﬁcfe @g %r]]é’yl 20 Immﬁ) {Eldnch) at 0

oXy- pheny
0) 2 I'Ifhedh-[my '&a&:k].]h)y\redrm diond Pware upas rd;@ﬁhéihp&a&&e&n%ftheovermght

AL s 20 el R i Sth?’iz&%?ﬁ&? gnd saturated

' Pﬂﬂeo% Pﬂtﬁﬁw ﬁ@l)‘(gﬂamdllllmm FI'@ orgadiB Iet‘;l@i\lwlas collected, dried over

go&hﬁphﬂfaﬂf ﬁ!t%feﬁ%@%hc%rﬁ% Hto% regéu% gi%gﬁh% CAHHAES by silica gel

orma

f
maf“&%%&éf gléglaf \ﬁ_ﬂllﬂ(qg@ P09 ethylasstafe mmcsrgradleumade (£)-[3-
Qﬁr:ﬂtgrﬂl?ut‘fﬂdiﬂi@ihjﬂ sﬁlﬁvh bkﬁtgz E&yﬂdﬁeﬁzg‘f{%ﬂ)nﬁmeﬂnoxy—
ga%h%%ﬂ_{oql lg{l room errper ature

YikrEHRg ashevedess viscous
odmbYeldl87 mg, 3%)

HRMS m/z calculated for C,yH3;FN,0,85: [M+H]™: 493.2464. Found: 493.2472.



20 conversion). The reaction mxture was filtered

throu h a bed of Celiteo, and concentrated under
ﬁ?‘essure The crude material was triturParaP2004/003447

W|th ether and insoluble materi_%J/s were renoved by

filtration. The filtrate was conéentrated under

I EeepIpigssure to afford an orange solid. This
mat eri a 11.43 g) was dissolved in nethanol (150 nlL) ‘
a y nat e r.1.5 hours in a Parr par at us at

gg‘bg P :ﬁ% @%ﬁ %@fvgﬂé@émbsmm%~pm1¢mnr;d£rada-mahmnpheny1) 7-
( meéthglulfANyijacdihydioHEE py2R% Rl ARehakea g, hexanes

showed conpl ete conver si on) t| on m xture was
filtered through Celiteq,, shed thbethyl acet at e,
then concentrated under reduced p ure to afford 2-
fl uoro-4-net hoxyaniline asya ;‘/YI eld 3.81 g,

26.99 mmol ). WO 2004/ 0899551& ,EP2004/ 003447 -46-
Exanpl e 14b ()

-[3-trans-(tert-Butyl -di nmet hyl(=sj | anyl oxy) - cycl opent yl
1 -{5 [(2-fluoro-4-nethoxy- yI;%{_rino)-rrethyl]
- 2- et hyl sul fanyl - pyri m di n- 4-yl f’ ne Racemc F N'

N NH SNH5Am’xtureof

4- {- b t |
()ﬁl Tl ARt O P ot e T it g o vy (5-[2-
( uquwg-mﬂhdJ@ phnﬂy)an(lﬁopma%qﬂlml-ﬁeth Bul 5:1-w§w)mudm-4 1}-amine (179

R it O bbbl (L g 10

m@ameﬁﬂen]z)&m@le(d&ﬁ t] wamsdded dropwise a 20%
r ﬁﬁédgéﬁ%-ﬂ t&t@n@&ﬁﬁhcﬁ} gﬁ’y@ éﬁp @%M% ) (?[uk% esu%ﬁlg mixture was

par |on

ure then co
‘Elﬁw V\ﬁ%ﬂ hewarma tesaamm sereperatime ond Smcc’a@s Al,ﬁhours The mixture was
- Cthich Qﬁﬂitﬁ)nearb@twe@ﬁ @&:B?l EcetY¥ gﬁd C Fht gir-#aﬁijc la.)gar hed gollected, dried

over sedi u I tered conce ate
B dﬂ‘g gﬁfg T—‘% an ﬁ"%\‘i?ﬁ‘y‘féfi arasid et Um'mﬁe(dflw
ndhromatbgﬂphymma Eslusaswithd ded gog dﬁﬂﬁﬁ LthePHd ioffiSie gradient to

ST R L B - hoy-pheny)-
15 rbmtgﬂfi@&ﬂtﬁéd%?moaﬁ{@mmfwM?ﬁlpﬁ%uaid .tﬂfdnfé&s ]?ggffwhlte
ethﬁjl? of OthISQ : t,'a@_gorous y stirred mxture o

acetate an urated aqueous potassium sodi um
tartrate solution. The organl c | ayer was col | ect ed,

dARMS (zeselcddoniCastlaN.Cnb%, [M+Hi e 52912266 Foondefita: 20684
to a residue that upon purification by silica gel

Example 14d

(%)-3-(2-Fluoro-4-methoxy-phenyl)-1-(trans-3-hydroxy- -cyclopentyl)-7-phenylamino-
20 3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one

Racemic :@/0\

/k /L\

é .

L4

CH

To a solution of (i)-1~[tmns—fﬁ-(tert—butyl—dimethyl-sila.nyloxy) -cyclopentyl]-3-(4-
- methoxy-phenyl)-7-methylsulfany}-3,4-dihydro-1H-pyrirido[4,5- -d]pyrimidin-2-one
(80 mg, 0.15 mmol) (from Example 14¢ supra) in dichloromethane (15 ml) was added
25 ° " oicacid (75%, 75 mg, 0.32 mmol) (Aldrich). The reaction mixture
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coI utm chromat ography with a 0 - 60% ethyl acetate in
hexanes gradi ent gave ()-[3-

WO ZMYOBET t - but yI - di met hyl - si | anyl oxy) - cydopenPgIEP2004/003447

-{5-[ (2-fluoro-4-nethoxy 20
phenyl ani no) - net hyI ] - 2- et hyl su'l4185nyI -pyrimdin-4-yl}-

STy SRR GOtk Ll g g

49BIeng soluiipy nﬁpotang@nz 4FDonme THo 41ABRIGEr was separated, dried over

- PSalditEm 2084 0044 condhitraked cil the e%fdul(e )cha:l: ultecl"l was d.%ss?ljred in

fiE R G e

Fppifiedth dlidepeboolim\ehi dthaloBraph§ WinfR0S B0% &ty Acehiddn hexanes
§’§fh§n? iﬁé e @P&O&J‘[?aﬁgp i ‘ﬁé‘t%@}/? trgﬂqoawp%@@t}d #yeichlospmethane

y$c]lu’q’1@1 (5:RL) that contained water (300 pL). After stirring for 25 mmutes the mixture

Rl BN AT O 2 e SuL oy

- p r
é e aptigoes lpyrean Wasadjustei ¢o by ba aildiag édlﬂZsoﬁmm h¥-dfbxide. The

S §n1c 'HWJ' 3va§ fﬁleﬁi Eép‘é.g%ged %@gw&e%’eo%;ﬁa g@?a?% &igtgbeg‘n%xdl goncentrated to
tg‘le G‘E?’Fl? B 8@%1 SReqpesfigation (b,YEl’I-ICn”ng cplupnEl dirainatdgrephy witha 0 -

r DY éﬂh?&c@ﬂa&tlﬂ 'h@xé&ﬁﬁ anda c‘i’;}ﬁ‘ga?l &Q:gﬁ %gﬁ#ﬁsﬁy@h g}ﬁo‘hde with excess

rgom gaé‘ erat 2t| r ed . ‘
fLREG H‘“etn ﬂue%é-ra@mié)éﬁh@tﬂ?yl (traws-Athydroxy-
asydlopertgt)-7- ﬁh@yhhﬁﬁalmhawm%ﬁ Fnt R4 S ] pPHiirfdin-2-one was
1§’oqat od| u sul g é étergg nd concentrated to a
resi émﬂ’f %Hjéfrg jelq ¢ hromat ogr aphy on a
silica gel colim with a 0 - 10%di ethyl ether in
RS e/ zgakdlatdtfot G, HyiFdesO5 [M+H]™: 450.1935. Found: 450.1941.
()-1-[traru-3-(tert-but)rl-dinmethyl-silanyl oxy)-cycl op
bW die B54( 4- met hoxy- phenyl ) 1s

-ms yI'sul fanyl -3, 4-di hydr o- 1H pyri m do[ 4, 5-d] pyri m d

2-one_as_an off white foany solid. (Yield 84 ny,

4@7& -(eRRpindiphearlcalapPoxp Bashrpagssaiic padH) +:
519. 2256. Found: 519.2263. Exanple 14d
()-3-(2-Fl uoro-4-net hoxy-@yhﬁ)ﬂ- 1- (trans- 3- hydroxy-cy

cl opentyl)-7-phenyl am no-
3, 4-di hydro-I H pyrimdo[ 4

, 5- ]W" i°di n- 2- one Racemi c
FO NO >r© 8

Methyl (5)~(+)-3-hydroxy-2-methylpropionate (1.06 g, 8.99 mmol) (Aldrich) was
dissolved in dichloromethane (10 mlL, dried over molecular sieves). Imidazole (0.85 -8
12.41 mmol) (Aldrich) and tert-butyldiphenylsilyl chloride (2,30 mL, 8.85 mmol)
(Aldrich) were added and the mixture was stirred at ambient temperature for three
‘hours. The reaction was diluted with additional dichloromethane, washed with water
and brine, dried over anhydrous sodium sulfate and concentrated to yield methyl (S)-3-

- (ert-butyl-diphenyl-silanyloxy)-2-methyl-propionate as an oil. (Yield 3.17g, 98.8%).

‘This ester (3.15 g, 8.85 mmol) was dissolved in 3:1 tetrahydrofuran - methanol (30
mlL) and saponified with aqueous sodinm hydroxide (1.0 N, 10.0 mL, 10.0 mmol)
overnight at ambient temperature. After concentration, the residue was partitioned
between ethyl acetate and water and then acidified (to pH 4 - 5) with 0.5N agueous

- hydrochloric acid. The organic phase was washed with water and brine, dried over

sulfate and concentrated. Purification was carried out with multiple
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OH To a solution of
()-1-[trans-3-(tert-butyl -di net hyl -sil anyl oxy) -cycl ope

W 300308961 PCT/EP2004/003447

met hoxy- phenyl ) - 7- net hyl sul f anyl - 3, 4-di hydro-| H pyrim
do [ 4, 5-d] pyrirridi n-2-one (804Ry, 0.15 mmol) (from
E%"d‘ e 14c su i n_di chl oronmet hane (15 ni '
g‘p oz.gatograg l'lgbs" tgu(gytg%Blcptggqﬁgstem Frradreitions from each run were

(cSinlsinedhind &'&lﬁ:eﬁ@ﬁ@ﬂ ik Pickd o@%t@eﬁmu%@%&ﬁﬂ%ﬁnglox@ 2

P 4/ 0034 7 rred f 5" hour

ORI PPitpR it sen LA DERYRed e a ok hita sali oy e eeld. (Yield
Ihtﬂjg,cﬁ?sZ%bl ution of potassium carbonate. The organic

| ayer was separated, dried over sodiumsulfate,

fiyd @lggsbconcentrat ed and the residue that resulted
3 Issolved in aniline (2 nmL) (Aldrich). This

3& s stirred for 8 hours at 90 C then cool ed
d %HFYf% Jéa%pat@rprppamgbphmlsm chr onmat ogr aphy
using a 0 - 50% ethyl acetate in hexanes gradient.

Thi s was di ssolved at 0 C i ck@% trifluoroacetic
acid in dichloronethane s ion g5 nm) that
contained water (300 L). AfteS,Q&U"FﬁI ng for 25 m nutes

the m xture was partition 2 elp et hyl acetate and
0. 5N aqueous sodi um hydr oxi de ut on. The pH of the
aqueous |ayer was adjusted to IZ by adding solid
sodi um hydroxi de. The io or gani c layer was then

separ(§)-BetertiBugth diplehylsainyl @Skyi)‘-li-ﬁ'@étﬁyl%afdﬂdrﬁé Eéidiw% 1.20 mmol)

G AT R A TN
eIemSI) Iclet]:aiaalmﬂ (e ale?.58 mamal) pimihicﬁb was adﬁtdcamu tﬁé solution was

Q@('jlga RS i RbRE 15eh, V\thgi SAE&T QL (@f8! minf 6} rnmol) (Aldrich) was

. eﬁldes,i @@pwlwmdihe mixthosoyasstieredliy the ¢oid foms-Houry Ghexyixture was then

Gﬂﬁ‘ﬂ:ﬂ@ﬁﬁif ﬁ&dﬂoﬂﬂ M&mﬂ%ﬂlaﬁe%&hga AR VH_" rpa%ﬁd' bnl]u?e, g Ae® over

%{: ~ope_was 157 1'sol at e

e au%} By anﬂmscwtzat@chwcgmaﬂ:e g¢ridgrmixed anhydride.
C24H24FN5OB [ M+H] +: 450. 1935. Found: 450. 1941.

Exanmpbe sbﬁﬁlon of the mixed a.ng'dnde intermediate i m acetone (4 mL) was added a

fbilh b Sdng e (OB Tk5 g ppig 4 L. Th mie

ll:vé(fﬂﬁ The Imxture was stirred
fcﬁ)w(mﬁmﬁeshyldrtberydﬂltmgwml jﬁﬂﬂgﬂdﬁﬁt&hﬁleﬁlﬁ%‘:& Bhe¥tganic phase was
sl 0 S ke diaselved b, & Snloronel e PO TEET

over erI
butyl-dlphenyl-sﬂanyloxy) 2~methy1prop10nyl azide.

The azide was dissolved in toluene (2 mL) and heated in an oil bath at 120 °C.
Vigorous nitrogen gas evolution quickly resulted yielding the desired (S)-tert-butyl-2-
isocyanato-propoxy-diphenylsilane by the Curtius rearrangement.
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12.41 mol) (Al drich) and tert-butyl di phenylsilyl

chloride (2.30 nL, 8.85 mmvol) (Al drich) were added

Ve 200u4a899n3 xt ure was stirred at anbi ent tenper apgigpbddi/03447
three hours. The reaction was diluted with additional

di chl or omet hane, washed with wat8r 25 and brine, dried

oy.er drous sodi um sul fate and concentrated to
yT‘e%“’-&w Bl yl (9)-3-
(tert-butyl -di phenyl -sil anyl oxy) - 2- net hyl - pr opi onat e

a@g)a]ﬁ[bKﬂEﬁ-EWIed@han}ﬂ%ﬁianﬁ&yﬁ%-methWe ygs‘l?-%hlo(rg-ﬂ@ Methoxy-

) rofuran -
n%t hﬂ?h gmc:) E’glﬁé‘gg%ﬂﬁ%f&]ggn ‘%‘W (J4Eous sodi um
hydr oxi de (1.O N 10.0 ni, 10.0 mmpl)_  overnight at
anbi ent tenperature. Af t erEonce ion, the residue
was partitioned 30 betweg etate and water
and then acidified (to pHi4_ iﬁwith 0. 5N aqueous
hydrochl oric acid. The 6&fYgahi ase was washed with
il

wat er and brine, dried over 'and concentrat ed.
Purification was carried out h tiple WD

2004/ 089955 PCT/ EP2004/ 003447 | ash
chr omat ogr aphy runs using the ge system Pure
fractions fromeach run were nbi ned and
concentr at ed to yield

S | -sil
ot oo s isactaRAS Wop S Aphed il Geraestied in s from 055
tleflkaamydh of 69)5334( ted~butylt-&1@he1m1{4ﬂar(ylﬁ)@1){2 -methylp1@piddc 294)-(from
S) ?er t- E#‘?HP 15 hlogtc?clzlillene cs)nf)lf)oﬁc%%?/ di Bﬁﬁl‘é ﬁjgﬁaqul ‘gﬁlé [(24-
opvngpdlg §,—y1 methyl] (4-methoxy-phenyl)amine (0.41 g, 1.45 mmol) (from
(Bxhmld IPdulp 4:?” "D SQILH&Q'WJS % %@Q@’ i@é@ fc% 3@%@&&&8& ;:hen cooled to

|c aC|d rom a supra
a@é’&a'r“ %P@W@ﬁﬁ@ﬁéﬁél{“@fmdlamm over
m)I ecul ar 1o sieves). Triethylanmne (0.36 nL, 2.58

mol Hmﬁhwrn?matmﬁ &&g Fﬁscflmhllilﬁﬁh @l :c&&ligmofu%% ®8L) and
fB%lgg il é:?e 2 K{e :’ﬁrq)gﬂ} }/ 2 l())r oaﬁ{ﬁn@ e]gém tefgghydrofuran, 1.5 mL,
rh_ﬁ@tmm@l)\m askled dﬂﬁjpvnsb ﬁdﬁlesh@?ﬂlgicdlﬁtmﬂedhﬂ e colB€or 15 minutes. The
g}%ﬁ# %ﬁoyn\gﬁﬁ'gne wg 8\% % A gﬂgerég‘ﬂﬂﬁ gthylipsetate. Further

B catmmhyoﬂ@hsihmtuma@hy (Ribage afm M erseeth Iaatceuatetmmnes) gave

?"5&%5@5 Sl MO et Wl 20 s R Pmgthony-
BReRd -4 %tgvluil ﬂtﬁ%hﬁhogé&pmm éé @h)YZEmgm-z -@% along With the

ufcytbited intedmigtiate, (8§83 TDXeAbS MRS R ]- SBflryloxy-1-methyl-ethyl] -1-(2,4-
dichloropyrimidin—S—yl-methyl)-1-(4—methoxypheny})—uread in ~2:1 ratio of the product
to intermediate urea.

This mixture (0.66 g) was dissolved m anhydrous tetrahydrofuran (5 mL) and
cooled in an ice - water bath. To this solution was added potassium tert-butoxide (1.0 M

© in tetrahydrofuran, 1.0 mL, 1.00 mmol). The mixture was stirred in the cold for 15

minutes and then the bath was removed and stirring contiriued for another 5 minutes.
The mixture was filtered through a bed of silica gel and eluted with ethyl acetate.
Purification by flash chromatography (Biotage 40 M, 40:60 ethyl acetate - hexanes) gave
(S)-l-[2-(tert-butyl—diphenyl-siianyloxy)-1~meﬂ1y1-ethyl]—7—_cbloro—3~(4—methox5r-
phenyl)-3,4jdihydxo-lH-pyrimi_d_o (4,5-d]pyrimidin-2-one. (Yield 0.38 g, 40.2%).



for 10 mi nutes and then diluted w th dichl oronet hane
%\%g << 1he organic phase was washed w th brine,

r| ed Gver magnesi um sul fate, and concent r at ed RGI/ER20@H/003447

(S)-3-(tert- _51-

but yl - di phenyl -si | anyl oxy) - 2- rret%yl propi onyl azide. 20

Thadpldgnas di ssol ved in toluene (2 nL) and heated

in an ol ath at 120 C. Vigorous nitrogen gas

eval ut.i i ckly resulted |eId|n t he desired

<§’5:¢J f'?%ﬁgvﬁ E%/ r@%‘g‘ylaﬁhr a@‘@r}}ﬂﬁ@ﬂ%kpheambmng{o 3,4-
yHigadd| 4;59 }g‘?ﬁﬁndam -804/ 089955

PCT/ EP2004 03447 Exanpl e 15c (S) 1-

[2-(tert-Butyl-di phenyl si | anyl oxy)sl-set hyl -ethyl]

-7-chl or o- 3- (4- met hoxy- o

phenyl ) - 3 4-di hydr o- 1H perﬁ’l\/\dkﬁ\i <d] pyri m di n-2-one
Chiral - I / G NNOS5

(S)- tert Butyl - 2-i socyanaf o- pr oxy di phenyl si | ane
(generated in situ from 5@] 1.61 mmol of

(S)-3-(tent-butyl -di phe = si | am8H oxy) - 2- et hyl pr opi on

ic add) (from Exanple 15b supra) in hot toluene (2.5

m)- a ed th 2

di 2: h {§r) ﬁ B?‘%‘F}A%g‘hg’{sgﬁpﬁlfﬁﬂgﬂwﬁc[’%d Sreeerkethbleinghloserdrid-methoxy-
( phehil)ef, 4 HikpdrontH )p ﬁm@@[u 5Ea hidicd2 DR 856 ¢,l185 2 mmol) (from

B s G dE %ﬁef? el e el o i

' a]h?amﬁ]t leransdl batb atiB2eC forthi Iournt Eliamdiitateway. @%16&@5 room temperature,

10

15

20

235

of 5
R R RN L TR se—
(Aepanpidiovesedimmcnbittgaad cqmntm«;ed Pusiicatiod Jy fiesh chromatography

e o i adtile Ehitankilia il DR fbl HERED) Bats 510
é?‘}t!’ %Pé%‘?ﬂa%ﬂ@f)@f -dgneihyl rﬁﬂéﬂwr(%@@ﬂmwpmuﬂﬁﬁephemlmmo 3,4-
pdibjdroctipyaithiof 4, 5.5 ;&hﬁmﬁgqgfeamd& @u@%aﬂ&%? M

25:75 ethyl acetate - hexanes) gave

[ % E:th se)lygt %/% %@(ﬁ) o ct (%I iSagr,%ltS%)%;)no was £ssolv%cti ?n anhydrous
phizatyidreftirame { Sl And odhey dhid- Uet‘hwlamlﬁ@niﬁlﬁl Boshide (1.0 M in
Q&H}?dg%ﬂ %ré, I%hoil % mm(;i) Eﬁﬁrlcﬁpaty room tegnperature for 5 hours. The -

nte
FE)ctign [V\’@-Stthm congeptraiilp Abayesidni van yedissphiediir ethyl acetabydnd washed

]a/flgli \l@%t;:ganc% Prr#le The Organic thﬁsel xsfas drj eil over ﬁ%h)gldﬁﬂlé %?fijuna Plélfate and
gonq:qqxtz;agadi/ Etggﬁcgtlgp bmﬂgs}ptﬂm@mgtograﬂl}{ (Bidtnget(fe cthyl etate - hexanes
fkggf?ent-[hﬂi—‘??% éﬂhw &efa@e]ﬁ%ﬂg}m&\@? cFsBIMaY6 fidhn %@y&%&lﬂé - hexanes
(%’51 %—:- Ol t‘zr ﬁydroxy—l me&yij -ethyl)-3-(4-methoxy-phenyl)-7-phenylamino-3,4-
dlhyd.ro 1H-pyrimido{4,5-d]pyrimidin-2-one. (Yield 0.209 g, 77.2%). Melting Point:

140 - 147 °C.

HR-MS(ES™) m/z Calculated for Cp;H,sN505 [M-+H]*: 406.1874. Found: 406.1878,

ICsp (KDR) = 0.042 uM, ICs (FGFR) = 0106 puM.
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cooled in an ice - water bath. To this solution was
added potassiumtert-butoxide (1.0 M in

WORPHI PO of uran, 1.0 ni, 1.00 nmol). The i xt UPGT/EREH04/003447

stirred in the cold for 15 m'r;%es and then the bath
was renoved and stirring continué&d for another 5

ngﬂﬁﬂgle;% The m xture was filtered through a bed of
i ca gel and eluted with ethyl acetate.
|f| ca ? y flash chromat ography (Bi otage 40 M
éd) gt'{‘f}y uaﬁfevphfféf amigekdn@shydyave 1-methyl-ethyl)-3-(4-methoxy-

i3 - I 1-nmet hyl -eth
)(/ﬁmm? ;E%ﬁf%}?g&%h?a i_ﬁnﬁam@@ya IpFhh AR OXYd - 1- met hyl - e

phenyl) -3, 4- d| hydr o- | H-V%” m do[ 4, 5- d]gyri m di n- 2- one.
(Yield 0.38 g, 40.2% 2004/ 08g§:55

PCT/ EP2004/ 003447 -51- Exva’rﬁé
(S)-(+)-1-(2-Hydroxy-1- qﬁ ,tchyl) 3- (4- met hoxy- phen

yl)-7-phenyl am nO- 3, 4-
di hydr o-1 H pyri m do[ 4, pyr\‘llﬁ‘qdl n-2-one O~ Chiral
IN HN'"NNO 1\ [ OH OH

(S)-1-[2-(tent-Butyl-di phenyl -sil anyl oxy)-1-nethyl -eth
yl]-7-chl oro- 3- (4 nethoxy-

phenyl 4d| oIH-p |mdo[45dpr|rridin-2-one

(0. 50 53; ljle}?qnéi lamylowp)-é-m gin %@mﬂw cldero-3-(4-methoxy-

phebyinsd- dihtyﬂrcamHLp}ﬁﬁrﬁH@ 459~d]f>ymﬁ A9 1R ?? z(a“és@f QH)nol) (from

85 Ct
Al S e sRe e bR e fsrcanie (0 307mlcd b (Acrich)
enﬂjnleatad &t an eil bath avas REdor. 5 Mhowsy, %e&ﬂﬂmﬁlre |V\Fh§ <0d1e& to room

O PO DU SRS R0 0V ATV SO o
eﬁd srashasgvislpwpter @i bnageTh?s:gaaidpuasmm &i®l ovedanlyi®sus sodinm
panyt S e éF‘F PRI o PG edt kb oo
agER y|h)=_xa;ne§ B %@5% efhiyl acetate]) gave (5)-7-(4-fluoro-phenylamino)-1-

- Y Oz 44,.
e M T oY o e

T¢-8fihy\died §.3065 R%hhydr of ur an
(5 nm.) and treated W|th t et rabut yl ammoni um f | uori de

(1.0 (S\)LT-M—Fhﬁ:‘rbéﬂmdﬂei‘mhﬁ@ﬂl (2-1 bkl -BpHry] Ir_?j%]ﬁn)yloxy—l methyl-

r e
¢ NLCom L TR A
p.48 mgl)m dissoletdinl andwydtmisaetedtoy dv@fipeel(3.5 mL) and treated with
tetrabutylammonium fluoride (1.0 M in tetrahydrofuran, 1.80 mL, 1.80 mmotl) (Aldrich)
at room temperature for 6 hours. The reaction was then concentrated. The residue was

redissolved in ethyl acetate and washed with water and brine. The orgamnic phase was
dried over anhydrous sodium sulfate and concentrated. Purification by flash
chromatography (Biotage 408, ethyl acetate - hexanes gradient {60-100% ethyl acetate])
followed by crystallization from ethyl acetate - hexanes gave (S)-(+)- 1-(2-hydroxy-1-
methyl-ethyl)-3-(2-fluoro-4-methoxy-phenyl)-7-phenylamino-3,4-dihydro-1H-
pyrimido(4,5-d]pyrimidin-2-one. (Yield 0.13 g, 66.2%). Melting Point: 188-198° C.

HR-MS(ES™) m/z Calculated for Cp;Ho,FNsO [M+H]": 424.1780. Found: 424.1783.
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20

with water and brine. The organic phase was dried over

Wanhﬁﬁgdr ous sodi um sul fate and concentrat ed.

#P8835 on by flash chromat ography (Bi ot age RKUREP2004/003447
ethyl acetate - hexanes 20 gradignt [75-90% et hyl
acetate]) followed by crystallization from ethyl

ageiraple 17a hexanes gave
(S)-(+)-1-(2- hydroxy-I|-nethyl -et hyl) - 3-(4-net hoxy- phen

e nyl am no- 3, 4: _ )
g‘(ﬁ;%anC-Efﬂlgwmﬂ?%rg[é?@@fbﬂ;ﬁﬁrﬁf@pﬁﬁwm&anw- el d
0.209 g, 77.29%. Melting Point: 140 - 147 C
HR- M5(ES+) mlz Cal cul ated for C2#P3N503 [ MkH] +:
406. 1874. Found: 406. 1878.,%\| ggol (KDR) = 0.042 M
| C50 (FGFR) = 0106 M Wo/{og / 089955 PCT/ EP2004/ 003447
-52- Exanple 16 o N o
(S)-(+)-7-(4-Fluoro-phenyl am no) - 1- ( 2- hydr oxy- | - met hyl
-eth = = I = 1€ - i hvdr.o- ri rd do
e PO carbanats (470 & 54,0 mmol in aetone (100 ml)
(SRR Shogin bk Fators B e (e PStotmigse 4ps flsred off and the
CALAE] o an Eiat o b oF [ bath o G geg v dljted wih echyl
e e iR S end B et st maepestyErsltoicclisred and
tcontentatetiuwer hecdverd pessuréhEhiirkydueasasdiaifivd by flash

SRR e iR e, A R T b 0 s

sehloropysmiidiat yhmethybn tentettamypherflirarhineat( Vizhd 99 g, 78%).
flash chromat ography (Bi otage 40M ethyl acetate -

17y adi ent [ 35-45% et hyl acetate]) gave
-7-(4-1tl uoro-phenyl am no) - 1-

2-tert-butyl - di phenyl -si] anyl oxy-I-nmethyl -ethyl)-3-(4
Sy

taREhyiF9cYanato @y Hyhgxyloxy)-dimethyl-sifane
1H pyrimdo[ 4, 5-d] pyri mdin-2-one. (Yield 0.306g,
72.3% . 15 5
(S)-7-(4-Fl uoro-phenyl am no)g, = (At - but yl - di phenyl -
si | anyl oxy-1 - net hyl - Ssi _ ,
et hyl ) - 3- (4- net hoxy- phenyD&é, 4- di hydro- | H pyri mi do[ 4,
5-d] pyrimdin-2-one (0.30°g, 0.45 mmol) was di ssol ved
i n anhydrous tetrahydrofuran (3.5 nL) and treated with
t et r glplatyphaibrstisks 4 Gew bty (dinde i lsfladyRd 3 Y QORES A ine (1.0 g,
&.%Om_ %ESOmmI) Aldr'cha,t}M, i &M me | g
.36 mmol) (ffom Example 3 supmﬁ and triethylamine (3.04 mL, 21.8 mmol) (Burdick
& Jackson} in dichloromethane (30 mL) at 0 °C was added phosgene (~ 20% in toluene,
6.4 mL, 13.1 mmol) (Fluka) in one portion. The reaction mixture was stirred at 0 °C for

40 minutes, followed by addition of 0.5N aqueous hydrochloric acid (50 mL). The

- organic phase was washed with brine, dried over magnesium sulfate, filtered and,

concentrated under reduced pressure. The residue was purified by flash chromatography

eluting with ethyl acetate - hexanes (1:9) to give tert-butyl-(frans-4-isocyanato-

cyclohexyloxy)-dimethyl-silane. (Yield 0.90 g, 81%).



roomtenperature for 6 hours. The reaction was then
g’ ncent rat ed. The residue was 20 redi ssolved in ethyl
82983nd washed with water and brine. The OIGEBPI§04/003447
phase was dried over anhydrous ggodi um sul fate and
concentrated. Purification by flash chr omat ogr aphy
(Bkaqﬁ ge740S, ethyl acetate - hexanes gradi ent
[ 60- 100% et hyl acetate]) followed by crystallization

m et e hexanes gave
([5)?#(113_5;& ){te(t;ﬁ gé@?‘h}f -sipYIRgY )-aclehryyiB 7-chloro-3-(2-fluore-4-
(@refHonpipherylimdidadikydal ERYpprindidNE S AP ARt 245, hydr o-
| H 25 pyrlﬁlydo[4 5-d] pylglyﬂ)r%) di n- oncl]e (Yield %&13 g,
66.2% . Melting Point: 188-198 &£ _HRMS(ES+) mz
Cal cul ated for C22H22FNSO [ MrH] +: 4.‘1780. Found:
424.1783. WO 2004/ 089955 PCHEPROD47 003447 -53-

Exanple 17a [ (2,4-D chL i, di n-5-yl) met hyl ]

-(4- methoxyphenyl) -amne Flol~-H ~J~\ CJNC A
m xture of 2, 4-dichloro-5- ch prret hyl - pyri mi di ne
(3.70 q, 187mm|) (from 5 anple | b supra),
2-fl uor o- 4- met hoxy- phenyl am ne ¢2,40 g, 17.0 mmol)
(from Exanple 14a supra) and assi um car bonat e
(4.70 g, 34.0 mml ) in acetone (100 nL) was stirred
at roomtenperature for 18 hours. The precipitate was

5 filt eretsdidorPod 2tA8ichBRb. rhﬁﬁd%—gf CEeA- gﬂf@g&q gqﬁ&hoxy.

d pr ssur e. The r eS| ue was
éﬁ’éf@f L3&shéd oo (arekxawide bra supra)dn .t@ualvdeoﬁuan (50 mL)
rB.greeEl wie aﬁidilefi ALy ﬂiﬂlnhﬁ{ @dS BIE HeRat@NE, ?5‘ frg,ah%g Lﬂﬁﬁgar(Aldrlch)

reduced. pressug i S, resi s puri'f
c’ﬁ? ﬁ’é%%rag ?@J éf%t%%@%t?swé%w %ft‘E’cszﬁr@OCYaﬁéﬁ@aﬁ’éthXYIOXY)-
(cﬂméﬂlyl-alagle‘(hlﬂ £24.47 mmol) (from Example 17b supm) was added. The mixture

10 gv‘ Fc? El;3 r?B l"{bq:'lor lig%ir gnn%@gﬁﬁ]t écgo_dil? %%F&é%ﬁ@e or 3| 120 P t was diluted

| etByltapétatet thedmﬂsma daicd o&mh@gr&xi;ah:osﬁ;lfataj fileeied)and
%h& | ULl
(Pt flndet TPt Bl Re TR MOl bt b sy sespppatomraphy
5 b(ug vwg thyl acetate - hexanes (3:7 then 2:3) to give 1-[trans-4-(tert-butyl-dimethyl-
silanyloxy)-cyclohexyl]-7-chloro-3-(2-fluoro-4-methoxy-phenyl)-3,4-dihydro-1H-
15 pyrimido[4,5-d]pyrimidin-2-one. (Yield 0.60 g, 33%).

Example 17d

3-(2-Fluoro-4-methoxy-phenyl)- 1-(trans-4-hydroxy-cyclohexyl)-7-(4-methoxy-
phenyla.tnhlo)-3,4~dihydro- 1H-pyrimido[4,5-d]pyrimidin-2-one

NTN
HN A‘N N’ko
o o
20 A mixture of 1-[trans-4-(tert-butyl-dimethyl-silanyloxy)-cycdohexyl]-7-chloro-3-(2-
* fluoro-4-methoxy-phenyl)-3,4-dihydro- 1H-pyrimido{4,5-d]pyrimidin-2-one (0.20 g,

0.38 mmol) (from Example 17¢ supra), p-anisidine (61.5 mg, 0.50 mmol} (Aldrich)} and
p-toluenesulfonic acid monohydrate (95.1 mg, 0.50 mmol) (Aldrich) in 2-propano] (4



4.36 mmol) (from Exanpl e 3a supra) and triethylam ne

\S’S 04 m_, 21.8 mmol) (Burdick & Jackson) in
0290418898t hane (30 nL.) at 0 C was added phosg@eneEKz004/003447
20%in toluene, 6.4 n, 13.1 nnvég (Fluka) in one

portion. The reaction mxture was"Stirred at 0 C for

qﬂfoci{ﬁ RS g el B i B fizon b EEG o mixture was

- wahghted 2 6th° Gfor A8 migutesd Adter coolimgnie wasicors et #tb@ under reduced
f |ﬂrEs@ﬁ1@%ﬁ"jﬂnﬁE@ B?WH@‘IEd(CJ EQ%L aﬁvg} gget(p S:h%t?rlgo give 3-(2-

i du purified by fl 0g rap
w. W?f%?fwﬂiaaéph@@f 1t{é”>6&frésh}’(d10}9’}q¢bh@ml/)e7 (4-methoxy-

5 t gibenylaiflo){3,4-ai§ddo 1306y A2 5- cgpgngl%n 9260ne i?%i 0.12 g, 61%). .

cycl ohexyl oxy) - di et hyl - si | ane.

[P 2 %%ﬁﬁ%@fﬁfm S e

-7-chl oro-3-(2-fl uoro-4-

- mChARPRIFem(1g L, 1S (RGERY = byt do

[4,5-d] pyrimdin-2-one F O~ C O6's/ 5 To a

S@bc&ih%!érls(’f
oro-p)rimdin-5-yl-nmethyl)-(2-fluoro- 4 nmet ho

X enyI amne (1.1 3.64 mmol ) (from Exanple 17a
ér{?%il ueLe- -é%enthmsw Bah(Kr@@-éfh)’droat-cydtﬂle@y%(ﬁngethoxy-

10 Nphetyldohinbbundib2d - M{Lﬁ&:ﬁﬁ?&%ﬁ_@%}%@ﬁ o‘h 37 nmol )

15

(Aldrich). After stirring at wnnutes
tert-butyl-(trans-4-isocyanato- cyelo-exyloxy)
di nethyl -silane (1.12 g, 4.37 mol) romExarrpIe 17b
supra) was added. The mxtu < W tirred at -70 C
~for 1 hour and then at edature for 3 hours.
It was diluted wth ethy aceta e, washed with brine,
dried over magnesi um sul f fi ered and
concentrat ed under redugeth.pre e. The residue was
purified by flash chronato~raph%m eluting with ethyl
acetate - hexanes (3:7 then 2:3) to give
1-[trans-4-(tert-butyl-di nethyl -

si | anyltmxm)-e Gﬁ/rrl[ﬁbﬁ&-l(&ert Hut9hhRh@hyd -sﬂanyloxy) cgclohexyl] ~7-chloro-3-

N i LR @éﬁ%‘ﬁ’? wRbPifob o primadip-2-one (020

Ek38 moiol (from Example 17¢ supra), 4- ammo-verat:role (76.6 mg, 0.50 mmol)

?('A;I%Il%ﬂ) E}iﬁ? %—t%IJEEEMf%mp&%] Xlo)nolliyé.rta{eat5§ 1 41111gr,] %qu Ynoi}/(%lgnch) in 2-

' dﬁéﬁw ﬁ@i)) W3S H?laﬁﬁd}l Yoz péTowaye feattdo{ Snith Shdyssizet ™). NTRe reaction

20

“ffBure fvak hkat€d at 160 °C for 15 minutes. After cooling, it was concentrated under
reduced pressure and purified by RP-HPLC (C-18, eluted with acetonitrile - water) to
give 3-(2-ﬂuoro-4-methoxy—pheny1)—1—(trans-—tl-hydroxy-cyclohexyl)-7—(3,4—dimethoxy-
phenylamino)-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one. (Yield 0.13 g, 63%).

HRMS m/z Calculated for C;H3FN:Os [(M+H)"]: 524.2304. Found: 524.2311.
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HNAN NAO /O OH . 20 A mi xture of
1-[trans-4-(tert-but)rl-dinmethyl-silanyl oxy)-cycl ohexy

WO RIR08M5Dr 0- 3- ( 2- PCT/EP2004/003447

fl uor o- 4- met hoxy- phenyl ) - 3, 4- di hydro | H pyrim do[ 4, 5-d
]pyrlmdln 2-one (0.20 g, O. 385mml) (from Exanpl e

L el p-ani sidine (61.5 ng, 0.50 mml) (Al drich)
a‘n%gap—t&ol uenesul foni ¢ aci d nonohydrate (95.1 ng, 0.50
mmol ) (Al drich) in 2-propanol (4 WD 2004/ 089955

- beimumpiden- ngamneﬂgssmu)ﬂm}sqmmm47mmomm(wmoxy-pheny1)

( ;,1;1%1] E@F:é reaction m xture
B%a&h dérgtﬁgkl 2 h%‘?fd m nuc?lgs After cooling, it.
mas concentrated under reduced pressure and purified
by RP- HPLC(C-18 eluted with ac itrile - water) to
give 3-(2-
f 1 uor o- 4- net ho) g- phenyl&)&%\,@s- 4- hydr oxy- cycl ohexyl
)-7-(4-nethoxy 5 N o
phenyl am no) - 3, 4- di hydro-| H i mdo[4,5-d]pyrimdin-2
-one. (Yield 0.12 g, 61%. in/z Cal cul ated for
C26H2sFN504 [ (M+H) +] : 494. 2198., Found: 494.2206. |1C50
(KDR) = 0.018 M 1C50 (FGFR) _s. /050 M Exanple 18

- 3-(2-Fl uor o- 4- met hoxy- phenyl ) -'1 rans- 4- hydr oxy-cycl o

hexyl) 7- (3, 4-di met hoxy- to

RS, B e A Bl e 05,
bﬁz mmol) (from Example 1d supra) in tetrahydroﬁlran {50 mL) at -78 °C was added n-
lélﬁ}ErC' géléémthe%ﬁ%l 1. 9'11{5'? %lmmoi)a(wér %) A%yego Tt lal -78 °C
for 26 miitss,4errdubxyraphérigooyata-cyilblyaiytoxy Hdiyeibyl-sbihd (1.1 g,
DaH LRy (E)r&h@ﬁnﬁﬂ@ lﬁps )o as a?c}%@ 'ﬁ{@n})%&g@gg SE?% geﬂ) °C for

17¢c supr am no-ver tr
¥ W‘Hr@g‘f@e%ﬁfdmﬁm tReResEg fop ﬁlh@uﬁc |']alerm¢f<§lwldnmt@r6(1% diluted with

éfﬂyi aQetd@, Widhlel viit Bin& el BvérmPRBARPlulfafe, @t)eréﬁaa%d concentrated
ced in, a mcroyave reactor (.SmfhSynthesizer'
F FRHER) BreoSie 1 17 BESigte o BEERCAPY R Brppiatogsapty eluting with

aﬂnrl ate&ste - Afekﬁ{es ¢®0olthag2:3} fo gi@él-@@ﬂ@eﬁg) eﬂtlﬁd:yliﬂﬂﬁéthybsﬂanyloxy)-

%ejf)ﬁ g sur egfmd qlé‘(r}_(lrl%‘cﬂe?lgl)%yﬁ @ng C 18, dc)e[l

CEpﬁﬁmlidm{iroHel (t’ihﬂﬂ@x@lg;l&é@@]) 1-(trans-4- hydroxy cydoh
exyl)-7-(3, 4-di met hoxy

Example 19b

1- [trans—éQ(rert—Butyl-dimethyl—silanyloxy)—cyclohexyl]—3—(4~methoxy—phenyl)-7—(3,4~

dimethoxy-phenylamino)-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one
' iep
/I\/‘k

Qi)

A mixture of 1-[trans-4-(tert-butyl-dimethyl-silanyloxy)-cyclohexyl]-7-chloro-3-(4-
methoxy-phenyl)-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one (0.20 g, 0.40 mmol)
(from Example 19a supra) and 4-amino-veratrole (80.0 mg, 0.52 mmol) (Aldrich) in 2-
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" 20

wohen_}/l am no) - 3, 4-di hydro-| H pyri m do[ 4, 5-d] p} si m di n-2
BH0A501 4 0.13 g, 63%. HRVB nx/z Cal cul atREI/ERA04/003447

C27H30FN505 [ (MrH) +] : 524. 2304, Sgound: 524.2311. WO
2004/ 089955 PCT/ EP2004/ 003447 ~756- Exanvle 19a 1-

[ Iro@ﬁﬁol‘t?l Gxﬁ]grﬂ}’as c)é% )1(19 h gﬁ'&% vg a3 §m}@8yn¥ﬁésl%g%y | ’i‘he reaction

chloro

{qq%r}%ga‘qeiab Wq ik Igltml]:epy Aifter chaling, ibwes condshfrated under
Orlndﬁte@l shared THRlredill 9owad
' PxeskOr redi 5p1§/r|1t;1ercrit;btyh ya]s]T fl}fomatclg%-aglhy cﬁutmyg ‘j\nrh ethyl

h
el (hgndf GO D Sl b ek by o sinoyiony)-
t@doamm}-af(mmahéﬁophtﬁylpv-(s l&ﬁeﬂﬂﬁc}rf}ﬂﬁﬁﬁ o) 3 4—d1hydxo -1H-

ARl P e ot et e T80 ecdoobr 20 i mut ee,

tert-butyl-(trans-4-isocyanat o-cycl ohexyl oxy) - di net hyl
- .19, 4.22 mol) (from Exanple 17b supra)
was added. The mi xture was stirred at -70 C for 10 1

I"ﬂi(élfc l\/_l&'g% tlﬁﬂ:nr?lg lg\gg&ﬂsfég— &lodt- W&ol % jie} tLoxy—
f e i e e

f||tered and concentrated under reduced pressure. The
residue was purified by flash chro &aphy el uting

with ethyl acetate - hexan;%.’.’;= n23) to give
1-[trans-4-(tert-butyl-di mefhyf J§Ianyloxy)

cycl ohexyl ]

-7-chl or o- 3- (4- et hoxy-p 4 di hydro-| H pyri m do
[4515d]pyr|md|n20n Y|OGlg 349 .
Exanpl e 19b 1-

[trans-4-(tert-Butyl - d|nePhyI-35$anonxy)-cycIohexyl]
3 (4 nmet hoxy- phenyl) 7-(3, 4-

' E}%rc&ﬁﬂe@y '9:' Gﬂ% h!-]ﬁﬁ ‘gﬂeém{ g@n; O?g’%gﬁ)%ﬁ] -3-(4-methoxy-
| Ph@“ﬂhﬁﬂﬁ-mthomﬁhdnvﬁwﬁbm =iy BOYIER P nGM6 | N @ imidin-2-

4
ﬁ]oxy en 01%(@101&%8}1’6‘3 15t in %FJQIQWFWF (P} was
%ﬂﬂuwamgmdxmmmmmm amcexmmmeewmm at 0 °C for

P 280 e 0 i R A e v
ﬂWaW%F%éQ jum hicarhoretespluticemotdrine, dried over magnesium sulfate,
ﬁlfféﬂe& By BteargRl Em:ler Féﬁc%@g‘égs'upéq THE fé&&{lg Wg@ﬁuﬁﬁg& be}gﬂash

C for 10 m r coolin
@g A3 g,‘r%ﬂhéfd!hggtgew P vl acetate to give crude product W]:uch was recrystallized

from ethyl acetate - hexanes to give 3-(4-methoxy-phenyl)- -1-(trans-4-hydroxy-
cyclohexyl)-7~(3,4—dimeﬂ10xy-pl1enylamino)—3,4—dihydro-1H—pyrimido[4,5-
d]pyrimidin-2-one. (Yield 41 mg, 59%).

HRMS m/z Calculated for CpHsNsO5 [(M+H)?]: 506.2398. Found: 506.2404.
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reduced pressure. The residue was purified by flash

chromat ography eluting with ethyl acetate - hexanes
WQ2804{082R352: 3) to give PCT/EP2004/003447
1-[trans-4-(tent-butyl-dinethyl chrlanyl oxy) 5

cycl ohexyl ] - 3- (4- met hoxy- phenyl )=~ ( 3, 4- di met hoxy- phen

'Eﬁé}h?%% 4-di hyd | H
erl 0%5 d:llpzr{?rid-i n-2-one. (Yield 0.09 g, 36%.
a[grpl e 19c
3% “memﬁmrl-ﬁﬂmmwwmmm&mmw phenfl)-7-(4-

I H pyri mm?'4 5- d g’;%lf(ﬁ%cg%) i’ﬁe :?{ﬁfé)ﬂllm’rw ‘?\lo‘ngo

10 /0 OH To a sol ution of o
1- [trans 4- (tent-butyl - di met hyl - 'yl\oxy) cycl ohexyl

] - 3- (4- met hoxy- phenyl)-7- Nfgf\
(3, 4- di net hoxy- phenyl am nols ,QJ hydro- | H pyrim do

[4,5-d] pyrim din-2- ond%(9d 8.24 mol) (from
Exanpl e 19b supra) in dj or hane (5 nm) was
added trifluoroacetic a 2. ) (Aldrich) at 0 C

The m xture was stirred gt 0 Cifor 15 2 hours. The
reaction mxture was difuted V\n;%thyl acetate (15
m.) and washed with saturated agqueous sodi um

bi carbonate sol ution and brine, dried over nagnesi um

o BB of b R R b7 chloro-3-(o-
CRESREr Bhery . dedibydrog | Hi pyminsidofd,5-alf pprirhidin-0-iev©.20 g, 0.40 mmol)
RS ERAAH }éqt9a ?@rﬁ{‘aﬁ’%ﬁ‘-aﬁﬁﬁf]ﬂg (%l é ﬁ:éeé?'sz LS orﬁ thm[lch) in 2-propanol

cet at e -~ hexan
g— tRlaseddn e myicyovare reastnr-(SmithSynthysiz®™). The reaction mixture

mm@w kX67e¢ %r“l]ﬂgi;irﬁ%él‘)%e? @ga}glgai(vm )c%écéumeﬁx&d%r reduced
/§X E@b«: Quwm:ﬁie@d: choazatngEEhy qlwung wjth ethyl acetate -
iR Y8:7 tE@ruIltG) tchife f—‘!ﬂﬂns—%@?ﬂ@@lﬁr 883etRyl-silanyloxy)-cyclohexyl]-3-

P 2
e RRe Rl T P SRR S o - iy ey HoPEsipidol45-
Pfrdmnbmﬂawe piYeeld D)14g.-5846).

nmet hoxy- phenyl am no) - 3, 4- di hydro-1 H pyri m do

a4y i M din-2-one ) ol ~ HN-NLAO 5 A mixture of

I- |'t*P-—ans 4- (ten-butyl -di met hyl -si |l anyl oxy) - cycl ohexyl ]
-7-chl qr o- 3- ( 4-

ée@nkﬁ&@wqwaﬂwyné @rassriybydokrcpgtohaxyel-M-methqyrphenglamino)-
852103 ard- PH2Py:fini B[ 419 dFPPichidin-2-one

ish
NfI\N ‘

HN J‘\\N N’k o

,o: ! g
To a solution of 1-[trans-4- (tert-butyl-dimethyl-silanyloxy)-cyclohexyl] -3-(4-methoxy-
phenyl)-7-(4-methoxy-phenylamino)-3,4-dihydro- 1H-pyrimido[4,5-d]pyrimidin-2-one
(0.14 g, 0.15 mmol) (from Example 20a supra) in dichloromethane (5 mL) was added
trifluoroacetic acid (2.5 mL) at 0 °C. The mixture was stirred at 0 °C for 2 hours. The

reaction mixture was diluted with ethyl acetate (15 mL) and washed with saturated
aqueous sodium bicarbonate solution and brine, dried over magnesium sulfate, filtered




(from Exanpl e 19a supra) and p-anisidine (63.6 ng,

\”qugtﬁumml) (Aldrich) in 2-propanol (4 nlL) was placed

Herowave react or (Sm t hSynt hesi zerm) . ThRCT/EP2004/003447
reaction mxture was heated at ;60 C for 10 m nutes.
After cooling, it was concentratéd under reduced 10

T . cethite e.f. etiJ ef a i
PEES S Entrdid uh @S itEcotteRild HHeY B A hrined by fash

chr omat ogr aphy el ut ] ng et hyl""ace
( g?r?qaﬁ%a%;géuq%g With &thyl acetate to give crude product which was recrystallized

1fptr sttt Hexds ' ) X Ch { .

]-g al}ﬂ _ttékoxrﬂ-epheny? §%%%?§%t$ﬂﬁm¥?(gﬁmﬁﬁ§%%}% ,
- ?C!Rh%‘?‘ﬂﬁ F :TEF‘“BW‘ %‘F%Déaf[lm@:i%}%wdmﬁlﬁrwzn@ﬁ $,5-d]pyrimidin-2-
(Y| ({idd 62gg, 58%).. Exanpl e 20b 15

3- (4- Met hoxy- phenyl ) -1-(trans-4-hydroxy-cycl ohexyl)-7-

[ ARERS PP RE RN it RYGT: Yy ot 76 2299,
ol ution_of
ilq;hlﬁlﬁg) # Q44 M PGty (EGERyet PR3 pM.any| oxy) - cydohexy! ]
- 3- (4- met hoxy-
13 2¥z (4- met hoxy- phenyl am no) - 3, 4-di hydro-| H pyrim

~ido [4,5-d] pyrimdin-2-one 20 (0.14 g, 0.15 nmol)
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(f a e. 2 supra) jn dichloronmethane (5 nL) was
a@&gg%%wmﬁﬁ%Y -Slff’dlé{ioeif)-@-rﬁﬂ%’la@ﬂlﬂ] @-chitpre-Fri( % flupro-4-
\metheky-phenlyl iB,401ikydror 1F2-pheiutide[4JH28] pyrR@ald-2bngi Xt ure
was diluted with ethyl acetate (15 ni) and washed with

saturated aqueous sodiug bi car\sol ution and
brine, dried over nmagnesium sul f § filtered WD
2004/ 089955 PCT/ EP2004/ O%Z"» 8§ and concentrat ed
under reduced pressure. 0 gs& ue was purified by

flash chromat ography el ut | ng|w hyI acetate to

gi ve crude product which was~rycr al |1 zed from

ethyl acetate - hexanes to giveé.g
3- (4- nmet hoxy- phenyl )-1-(trans-4- q& oxy- cycl ohexyl)
-7- (4-met hoxy-phenyl am no) - di hydro- |
H-pyrimdo [ 4, 5-d] pyrimdinX2< 5 one. (Yield 61 ny,
5599. HRVB nfz Cal cul ated for C26H29N504 [ ( MtH) +] :

4;8: %}Q%ﬂdﬁgl;fgg-l o%a?ng—&)go%%r%ghén§%%nez [ g%hgr%gedl\fln szlfucg.%m 1.05g,
b7 muobof (S (Bt byt dlphely bz lcsy 2 ooty promiohiglacid) rom

el Th e S AP P opr oy ragone
Hmﬁg—%ﬁﬁp Yl}:%?-ﬂpogret.-methoxy-pﬁenyl)-amme (0.84 g,2.77 mmol) (from
Example 17a supra). The solution was heated at 120 °C for 40 minutes and then cooled
to room temperature and concentrated to give crude (S)-3-{2-tert-butyl-diphenyl-
silanyloxy-1-methyl-ethyl] -1-(2,4-dichloropyrimidin-5-yl-methyl)-1-(2-fluoro-4-
methoxyphenyl)-urea. This urea was dissolved in anhydrous tetrahydrofuran (10 mL)
and cooled in an ice - water bath. Potassium tert-butoxide (1.0 M in tetrahydrofuran, 3.2
mL, 3.20 mmol) (Aldrich) was added dropwise. The mixture was stirred in the cold for
15 minutes and then the bath was removed and stirring continued for another 5 minutes.
The mixture was filtered through a bed of silica gel and eluted with ethyl acetate. The
NMR of the crude product showed ~2:1 ratio of product to the uncyclized intermediate

(5)-3-[2-tert-butyl-diphenyl-silanyloxy-1-methyl-ethyi] -1- (2,4-dichloropyrimidin-5-yl-

. methyl)-1-(2-fluoro-4-methoxyphenyl)-urea.

The crude mixture was redissolved in anhydrous tetrahydrofuran (10 mL) and
cooled in an ice - water bath. Potassium zert-butoxide (1.0 M in tetrahydrofuran, 1.5 mlL,



Ilt, C NINy OOSi

S)-tent-Butyl -2-isocyanat o- pr opoxy-di phenyl si | ane
é’@éﬁ%@t’%‘é insitufrom1.05 g, 3.07 nmol of pCT/EP2004/003347
(S)-3-(tert-butyl -di phenyl -sil an I 04) - 2-met hyl pr opi oni
c add) (from Exanple 15b supra)$0in hot tol uene (5

t 120 { th (2, 4-dichloro 15
bttt S el (2 Loehlae e
_ ec()dn@bajh was Yénoved a)'xd(sf:li' cdRARP for hhddAURIA) 5 mﬁtes The

for 40 d t |
SRl UL BB, LR Potpein
dhyrogiafazramyt (Biotage 408, pihehucktate - hexanes gradient {25 - 38% ethyl

s :
5 rrz&g;é X%WG LS)“PE? yrelrtrenrsl.g'}‘ élgherlnyl ﬁ’é’t’}ﬂﬁ"‘}ﬂ -1: Jpﬁtbfﬂ &Y= 7rchloro-3-(2-
PRk §PRERgTPh -3$I1ﬂ1b}'<in0eli‘lwanﬂds[d§ﬂ -dReyrintidin-2-one. (Yield
aﬂlsy@wus%t)etrahydrofuran (10 nL) 20 and cooled in an
ice - water bath. Potassiumtert-butoxide (1.0 Min

t et dr of 3.20 mol) (Al drich)
agdreg‘%‘%ﬁ ¥ g&)ﬂﬁéﬁﬁﬁe{'gbﬂt@ féwhe@wgl&ré'&pwgrllgmtb\gﬁdlﬂ] 7-chloro-3-
f @ fludi®-4rinmeth exy- Plﬂﬁlﬂhﬁ,ﬂ-dlhﬁirbﬂtﬂl SABVE dm—2 -one still

0 SR O ROy 0 i ol ot
Vﬁr@mhw&lap@msaum tefideutoRNR( 00 M hﬁe&ﬁuﬁﬁoﬂﬁeﬂ U%65 ml, 0.65 mmol)

StaQMRL Ez (t%g'b%ﬂfisﬁgﬂﬁj %ﬁany?oxy? ‘i-met?ﬁ/rlc et[h%rﬁd7 chloro-3-(2-fluoro-

i nter madl a
(‘syaetbqry-planylbt#-dihyirpHdhpyrisiidal A+ dipyrimidiet Pydne e (Yigld 0.19 ¢,

]1-113%? 4-di chl oropyri m di n-5-yl -
nmet hyl ) - 1- (2- f | uor o- 4- net hoxyphenyl ) -urea. The crude

xture,_was redissol ved in anhydrous tetrahydrofuran
15 E%%ﬁﬁ!—?—zﬁd cooled in an ice - water bath. Potassium
tert-butoxide (1.0 Min tetrahydrofuran,1.5 nL, WO
AOD4#DBIQERuBKCTA- L8 04¢y-BRSHAL 7- (48R 00 Qex?ﬁ?xln%u )-1- (2-— ydroxy-1-

P LR PE MR PEEpnitp kS dbheifiorbvea and

stirring continued for an additi onal 5 m nutes. The

m xture vvasfllteredthrdltiglhakg °silica gel and
eluted wth ethyl acet at_e ' on by flash
chr omat ogr aphy (Bi ot age 4 S acetate - hexanes

(S)-1-[2-(tert-butyl nyl«si | anyl oxy) - 1- net hyl -et h
yl]-7-chl oro-3-(2-
fl uor o- 4- met hoxy- phenyl ) {3, 4-di hydro | H pyrim do[ 4, 5-d
] pyrimdin-2-one. (Yield™ 0.53 g, 31.7%. A portion of
(S)-1-[2-(tert-butyl-di phenyl -sil anyl oxy)-1-nethyl -eth
yl ] - 18k M[@+(erBButyl-diphenyl-silanyloxy)- 1-methyl-ethyl]-7-chloro-3-(2-fluoro-4-
20 meﬂloxy-phen}d)-3,4-dihydro~lH-pyrimido[4,5-d]pyrimidin-—2~one (0.40 g, 0.66 mmol)
(from Example 21a supra) was combined with 4-fluoroaniline (0.50 mL, 5.28 mmol)
(Aldrich) and heated in an oil bath at 105 °C for 2 hours. The mixture was cooled to
T00m temperature and triturated with hexanes. The insoluble residue was then taken up
in ethyl acetate and the aniline hydrochloride was filtered off, The filtrate was purified by
25 flash chromatography (Biotage 408, 30:70 ethyl acetate - hexanes). The impure fractions
were recycled through another flash chromatography. This purified material was still
- contaminated with a smiall amount of the 4-fluoroaniline. This was removed by another
trituration with hexanes to give (S)-3-(2-fluoro- -4-methoxy-phenyl)-7-(4-fluoro-
phenylamino)-1-(2-tert-butyl- d1pheny1—sﬂany10xy~ -methyl-ethyl}-3,4-dihydro-1H-
30 pyrimido[4, 5~d]pynm1d.m-2—-one (Yield 0.34 g, 71.8%).

gradient [25 - 8%ethy|““i lace t‘e]) gave
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(2-fluoro-4-net hoxy-phenyl) -3, 4-di hydro-| H pyrim do

[4,5-d] pyrimdin-2-one still 10 contai ned about 20% of
Wha0evisesssedi ate urea. This material was cycl €gerepros/n03se7
t hrough another treatnent with potassium

tert but oxi de (1.0 Min tetrahydflofuran, 0.65 niL, 0.65

( S)-1 (f)zg((g @ﬁ‘f"fﬁcﬁ ~ethpxyhegyl) - (4afiporoxphenylaminoy L ~(@+shre-butyl-
yld]plﬁn?lhélhh@}oiy (lszatﬂavpé& 1) 3,4-dihydro-1H-pyrimido{4,5- 1m1d1n~2—
h i Pyl %’ one
T TR RCRAT LA DU R
( ls?)ﬂn(teﬁralﬁawﬁnﬁxmumﬂwrﬁief(@waﬂ @éﬁah);dicfﬁﬁnf 1. 9@&& @@@@mnol)
y (Rﬁ}il'e et%ﬁ‘{% g:}/o T tlal;egl? ﬁ‘W' t(l}a'f y(a%ma]ntalnedm the 25 - 35 °C

pyﬁngm dhar @cbmewehcqmplet% dBer 4 HonrshokINva cbh kdn@ratdd] THe residue was

( Rdidsolved i m eth 1acetate an h
ge h Was tFl Jeater aﬁ}dr}%ﬂ% |Th8to c p}lase was
[ ﬁ{ é‘i gxrretg a{‘-EY‘X‘IOHNQﬁ-“Jm sgtfate afllcnl)cl:on;?trated Pm%caﬁonﬁéilflzash

mmmga {Biot3 4409 hiy.d5 eety l(}dr%%é”cé ggagfé% %gjfdvpe\ﬁfaf&gémmon

%ﬁ’é(‘ﬁﬁ%tatﬁm SﬂPYr}g&éﬁD @eﬂwo%mﬂﬂmyaﬂmyl) -7-(4-fluoro-
npmn)ylan@ﬁbum(etﬁydm heaéhyl- étﬁym @&Ly@fatbﬂ yrifddof4,5-

-« pordfiE 2 onk 8% Phitt L (e R e csha) | MarmaRoiptiara - 177 °C.

resi due vas then taken up in ethyl acetate and the
aHR-MSEERY on/e Ehal cotatefefonds, Ha FAROe (ML) : Z4pe1435] Foah@ 442.1691.
was purified by 25 flash chronmat ography (Biotage 40S',
jebhyl acetate - hexanes). The inpure fractions
vere Ttecycl ed through another flash chromatography.
T&; ?ur fied materjal was still contamnated with a
1+

oxy-4pethaxy-pheybla (R ibydroxyhi-metlag-atleyib 7 d-methoxy-

Rbdie di t
e o o ?WF“%’FEXO?‘&

phenyl am no)-1-(2-tert-butyl-di ghenyl -OSI I anyl oxy- | - met
hyl - et hyl ) - 3, 4-di hydr o- IHH@O

pyrim do[ 4, 5-d] yrlmdln d 0.34 g, 71.8%.
WO 2004/ 089955 PCT/ EP2004 -61
en

(S)-3-(2- Fluoro4rrethox- ) 7-(4-fluoro-phenyl am
ino)-1-(2-tert-butyl - eny‘t i | anyl oxy-
| - met hyl - et hyl) - 34d|hoIH-pyr|mdo[45d]

pyrimdin-2-one (0.33 gg 0.46 mml) was dissolved in
anhydr ous tetrahydrofuran (3.5 nL), and treated

(5)-1-[2-(tert-Butyl-diphenyl-silanyloxy)-1-methyl-ethyl]-7 —chloro-3;(2—ﬂuoro~4—
methoxy-phenyl)-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one (0.30 g, 0.50 mmol)
(from Example 21a supra) was dissolved in toluene (0.5 mL) and treated with p-anisidine
(0.15 g, 1.19 mmol) in an oil bath at 105 °C. After two hours, a significant amount of
starting material was still present. Additional p-anisidine (0.11 g, 0.92 mmol) was added
and heating continued for another two hours. The mixture was then cooled to room
temperature and triturated with hexanes to remove excess p-anisidine. The insoluble

~ residue was purified by flash chromatography (Biotage 40M, ethyl acetate - héxanes

gradient [25 - 40% ethyl acetate]). This purified material was still contaminated with a

~small amount of p-anisidine. This was removed by another trituration with hexanes to
give (8)-3-(2-fluoro-4-methoxy-phenyl)-1-(2-tert- -butyl-diphenyl-silanyloxy-1-methyl-
ethyl)-7-(4-methoxy-phenylamino)-3,4-dihydro-1H-pyrimido|4,5-d) ynrmdm-z -one,
(Y1e1d 0.26 g, 72. 7%) '
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with tetrabutyl ammoniumfluoride (1.0 Min
tetrahydrofuran,1.90 nL, 1.90 mmol) 5 (Al drich). The

We20H0899s3vas stirred in a water bath that was PCT,EP2004/003“7

mai ntained in the 25 - 35 C range. The reaction

conplete after 4 hours and was-é3ncentrated. The

r esi d&g V\? redi ssolved in ethyl acetate and washed

wi t h Wwatsk<-Eerend-methorrrphenyd i (2-rpttdassylwdiphergi-sibyloxy-1-methyl-

mthyl)anaqyﬂfem@cys;gﬁh BinS4d) fﬁ&%aggm‘;?@% : 8{ e dJpgimidin-2-one

h
g%ﬁ' on E}y\er SSéOlVﬁ(i thtp@q@{glr@@lltan (2 5mL) and treated
mwhtmabummmnmnﬂmﬁue( hy M ap@hah oflie, qfkﬁﬁnlg 490 mmol).

('ﬁ)e n&f@uo% 1&{% f J it aé\"vagee}tb ath t).flap glathmgtff mf tlhlélz 30 - 40 °C range. The
Icr\i@oﬁy@ﬁ:smplem&hﬂ hairhyhd wads éonijehtjtdied Thits Y408 w3 redissolved

ity L2 Bt L i (B ks over
éé‘ihbf Oé}ﬁ é‘adlflé'r sclfat puRenEgsd Em&ﬂ}eﬂ pmm&ash Eliontitography

4BtdHADS, 75288l Pacétatel hexanes) t §) (1+) (32(?h ﬂgoro 4—11Fet’ﬁ?xy-

&f%%(l) éféy 2 Fl u i 4}5%&%}%»9( ~methoxy—phenyiammcr>)03)>( X -dihydro-1H-

phﬁmaﬂ@{mmd - !awim b T6% 89arh 4 %
pyrim di n- 2)%&; f/ O %E?’SI&KI HN f\}’:@ld‘?)hz}%s %)

@ﬁf} Ms (B 5 ExR tﬁﬁé’ ot &éﬁ”)ﬁN &, TR A Lo Y-S5 1500,

met hoxy- phenyl ) - 3, 4- di hydro- 1H pyri m do[ 4, 5-d] pyri mi di
Hoa{B )(%OQQSQM GCE»(IFGEBD):O D0 ¥t om Exanpl e 2l a
supra) was dissolved in toluene (0.5 nL) and treated
'5,;:1 Roagi sidine- (0.15 g, 1.19 nmol) in an oil bath
After two hours, a significant anount of

tin | was Sti I | present. Additional
E&)al% (g‘?‘g?ﬁ@'&f{&?ﬁ@ﬂgs ilagylozy nFrenethylpropiduisdcidand heat i ng
continued for another two hours. The mi xture was then
cooled to room tenperatu aggitriturated wth
hexanes to renpbve excess N n|S| i ne. The insoluble 25
resi due was purified by f &b’mﬁt’ography ( Bi ot age
40M ethyl acetate - hexa gradi ent [25 - 40% et hyl
acetate] ). This purlfledrra pal was still
contamnated with a snmall a nt of p-anisidine. This
was renoved by anot her trlturatl on Wi th hexanes to
gi veMethyl (R) {-}- 3-hyd_ro -2—methy1prop1onate (0.82 ¢,6.92 mmol) (Aldnch) was

@ol d(ug ﬁ?rg)o ﬁr@/ dri%g ovgr 1)noiléc argleeggs) qunt:udazole FO 67 g,

- Si I an
%6&%11)017( nﬁﬁ h:axg/dcidde Wharndlhiod Bissbiwtidh W’@uﬂylﬂl gnﬁﬁrl chloride
('ICB?J I{‘Jﬂ' o8l l'rﬂﬂ{)f) Mrﬁh?wgyfdded%nd (tl\l(é elucture {vas stirre at andbient

temperature for 3 hours. The reaction was diluted with additional dichloromethane,

~washed with water and brine, dried over anhydrous sodium sulfate and concentrated 10
-give methyl (R) -3-(tert-butyl-diphenyl-silanyloxy)-2-methyl-propionate as an oil. (Yield
2.42 g, 98%).

Methyl (R)—3-(tert—butyl—diphenyl—sﬂanyloxy)—Z-memyl—propionzite (242 ¢,7.05
mmol) was dissolved in 3:1 tetrahydrofuran - methanol (24 mL) and saponified with
aqueous sodium hydroxide (1.0 N; 7.9mlL, 7.90 mmol) at 40 °C for 3 hours and then
overnight at ambient temperature. The reaction mixture was concentrated. The residue

- was dissolved in ethyl acetate and then acidified with 1.0 N aqueous hydrochloric acid (~

8 mL). The organic phase was washed with brine (3x), dried over anhydrous sodium
sulfate and concentrated. Purification by flash chromatography (Biotage 401, 20:80 ethyl
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WD 2004/ 089955 PCT/ EP2004/ 003447 -62

é’ﬁiﬁ”ﬂy 2 Fl uor o- 4- met hoxy- phenyl)-1-(2-tert-butyl -di ph

&My | oxy- 1- met hy! - PCT/EP2004/003447
et hyI) 7- (4- met hoxy- phenyl am no) - 3, 4-di hydro-| H pyrim

do[ 4, 5- d] pyrlmdln 2-one (0.25 @ -0.35 mml) was
(2.5 nL) and

d t dr.of
t 'raggt?%\é %%\J;:M s? £2% rgg 33 e%ﬂ%tﬁh%p#{]gﬂpﬁ]@x@ﬂ@g@ﬁWOPmmc acid as

rtallﬂl@lfﬁ@ﬁldrfmd 16 a4y whité QOLEdMDAidld 13601167 6HACt | On was
stlrred in a water bath that was maintained in the 30
- E4Ompld Apoe. The reaction was conplete after 4 hours
anc was concentrat ed. This residue was redissolved in
EZ a te and washed with water and brine. The
Fﬁ”& gélsﬁ?\ﬁ’éﬂéfﬂrlﬁép@?@’dﬂpheanh#meous sodi um
sulfate concentrat ed and then purified by flash
chr omat ogr aphy ( Bi ot age 40@&;;@5 ethyl acetate -

hexanes) to give (S)-(+)-3- | uorgo- 4- met hoxy 10
phenyl ) -1-(2- hydroxy- | - net-hyl -\g®© g /- (4-met hoxy- phen
)l am no) - 3, 4-di hydro-1 H pyemidq | _
[4,5-d] pyrimdin-2-one as a pael’l ow foam (Yield
0.14 g, 85.1%. HR MS(ES+) niz Calculated for
C23H24FN504 [ M+H] +: 454.1885. Found: 454 1890 I C50

( KDR) (B- B—(&AﬁBMyI-Hﬁﬁ@nﬂ Joxty) - iﬂe’eh f§ %51 48 mmol)
s et hyI opl

@ ,E%L'ﬁal ?’%}5}@’ slg)of%sﬁlob’ﬁ%g{l ﬁ#ﬂomme ane (4 ml, ried over molecular

g‘gﬁd )QI%q ﬂgﬁﬂmﬂﬂlawmﬁmmmﬁﬁ&pwwa(ﬂeﬁ gl?](gal(e solution was
grll 2 E:)tl\:/ o tdmpg%lu iyt ¢t ((e){/oegl)'maﬁj 4{5‘32?&]1? ga}(Sdn%]?l)g(ildnch) was

9345"185 Wlsf Apdithegnixtuig svag ehirzel] lnﬁﬁxemom for B@ehinutes. The reaction
ChinBGOewRst, difu@ed wﬁHtabﬂhngﬁ %ﬁéﬁéljggtl_\ J_ﬁ dg‘sasﬁfc;({vﬁp ater and then

drich) was a

mol )
r‘ﬁ"ﬁ é@leaﬂr g%\‘i‘%ﬁ P ?ﬁe wa éﬁ‘ﬁ@e PEgr$PEiviy ﬁulﬁithmd soncPineated to give the
raaetianhydvide.di | uted wi th addi tional dichl oromnethane,
washed with water and brine, dried over anhydrous

di d d t th
(R 24 SR o) i Baphy & fetnyceny (oo ormypddsdoprobution of
rsatinumgzide (@29 g, 44 mhizbl) Q&léﬂclg m%’zﬁ@ 5381 Vetk®ihixture was stirred at
&?@g@b&é&uﬁ%y {l)%gm?l g.ﬂégegil aqlﬁgtgg% ldlcrfliooroin%mane and
;b@rqsgmla phase s Wadwld Wlﬂﬂbnha:, daied vapeRpidsRan Wilfate and
%@H&;@l%%tép@ e (R gﬁ%tﬁnglﬁy(l ldqghé}kyl sﬂany'ierY)- —methnmoglonyl azide.

40 C for hour's "an

(R)-3~(tert-Butyl-diphenyl-silanyloxy) -2-methylpropionyl azide was dissolved in
toluene (~ 5 ml, dried over 4A molecular sieves) and heated in an oil bath at 120 °C.
Vigorous nitrogen gas evolution quickly resulted to give (R)-teﬂ—butyl-z;isocyanato-
propoxy-diphenylsilane by the Curtius rearrangement. This was used without further
purification.
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overni ght at anbient tenperature. The reaction m xture
was concentrated. The residue was dissolved in ethyl
WORIP4I9nd then acidified with 1.0 N aqueous PCT/EP2004/003447

_ hydrochloric acid (- 30 8 nL). ge organi ¢ phase was

washed with brine (3x), dried ovér anhydrous sodi um

S 18280d concentrated. Purification by flash
c%%ﬁg‘r aphy (Biotage 40L, 20:80 ethyl WO
?8 955 PCT/ EP2004/ 003447 -63 acetate -hexanes)
2-(tert-Butyl-diphenyl- sxla.nyloxy) -1-methyl-ethyl]-7-chloro-3-(4-methoxy-

(ﬂen?f)(ﬁ,@ﬂﬂryﬁkﬁ-ﬂ{ 151)hﬂnat soI i (JF | ekﬁﬁmog& ek i oo

i'c acid as "an oil dtoatacky white
solid. (Yield 1.60 g, 67.69 nl p_e 23b

(R -tent-Butyl - 2 |socyanat% pr o&wenyl si | ane
Chiral \ SiN ’I\

(R -3-(tent- Butyl d| phenyL ony) 2- met hyl pr opi on
ic acid (0.51 g, 1.48 Exanpl e 23a supra)
was di ssolved in dlchloronet a e , dried over

nmol ecul ar sieves). Triethyl amcnf *’ .42 m, 2.98 nmol)

(Aldrich) was added and the s n was cooled in an
ice - water bath. Ethyl chlor te (0.17 nL, 1.78
mml) (Al drich) was 10 added pw se and the m xture
was stirred in the cold for 50 m nutes. The reaction

m xt %R?—téﬁﬁguﬂﬂ-l?.%&graﬁﬁtb%@?ﬁg H%%ylmaﬁgﬂggn%fﬁ&{]%u from 0.51 g,

and washe \SII ter. a
#és%ﬂwg & r?eéreﬁmls@ahemlﬂmﬁw)-&nme’dﬂmm asitl)] in hot
lt(ﬂuslhe/@« $ he) (ﬂbﬁf&caﬁiﬂly dst ﬂ?ym)m 1208Q Iwa% 'tﬂ:ﬁte@fmﬂh[(iﬁl-

anh s .a a solutiq
S DR o e A Do oA RTine ((R%1Es oFh mrael (From
\Bahmple( 1 slljz:)a)f The sldgutibﬂ fr@as h@ﬁecg | IZOE’¢ ﬁlf 45¢ 9@ Eﬁmutes and then
e or mputes a u
SR Ot emetarnre R Khren il i TRetalf wes
phase was washed with brine, dri ed over magnesi um
sul f dhe crusl¢ urcointenteditewas dlsg:lw@ in anhydrous tetrahydrofuran (5 mL)

cg’ol&i ol dui Rk erHa Rl CBYhssfich Y bR TR kR AR dP Furan, 1.4
Pﬂé) -1:44(1{1?@& (Aiich)-verspreed Aropivisegienaygut 5 misnties. FFhspiizture was

cul ar, si eve heated in _an ol
AdgRg o Finice oS BhASTE Vs Bhere teanahgilica gl plug and
élﬁﬁddll Wﬁﬁeﬂa@l qPetbee. ('lﬁﬁf:drﬁﬂé ﬂi&u)& wés | &ﬁﬁéﬂﬂﬂeﬂaﬁh chromatography
%P@%ﬁgﬁug’@ep% f ex,aage Fa ent StOI u%o/r acegaterﬁ to give (R)-1-[2-
(tert-butyl-diphenyl-silanyloxy)-1-methyl-ethyl}-7-chloro-3- (4—methoxy—phenyl) 3:4-
dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one as a foam. (Yield 0.57 g, 62.4%).

_ yﬁn&ihﬂﬁe V.\élﬁ 16} ssRhyads !n')iH th%g tﬁ@hz&tﬁ%s Qemo’v;’ecf%d Qfﬂﬁﬁg continued

Example 23d

(R)-(-)-1-(2-Hydroxy-1-methyl-ethyl)-3-(4-methoxy-phenyl)-7-phenylamino-3,4-
dihydro-1H-pyrimido{4,5-d] pyrimidin-2-one

QOH
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purl fication. WO 2004/ 089955 PCT/ EP2004/ 003447 -64-

npl e 23c
W?R}’Mios[’%(tert But yl - di phenyl - si | anyl oxy) - 1- mBCH{EP2¢04{§03447

yl'] -7-chloro-3-(4-nethoxy
phenyl) - 3, 4- di hydr o- II—l-pyrlmd05[4 5-d] pyri m di n-2-one

Chiral 2‘9(fg;lf“BQt}’lle}h&‘9 1-63 lo\x% 1F}nethy1-e 1]-7-chlo o 3 4-methoxy-
&)S@@féi%@ﬁy%rosﬁfll oA r 0p0X¥mg Qﬂ%g%ﬁé&l 52 Iénmol) (from
(Essamgle(zse sipr)rivid cothipined wh&lsm b8y YaL, 3: @%ﬂﬂp@@&&ﬂ and
P M o L1 e bonds B e AR A

téropiranopsmd tritdrateddswith hewdrey.| The esidat h@%dﬁw l}l&lﬂym cetate and

EBterd el rectort Tl ¢ Lhe B ERGHE BPbte il Turified by flash
cheamatogrephy Siotage £Qn18:6hprbybacatate dnctanashcEhe patdadt was still

gb¥@ntinged ﬂitﬁrarﬁﬁfgﬂ%h?olﬂft ®Ranihile ?ﬁfé Uf3s Wrffved with another trituration

{Néfﬁ'l rmedi at e, di ssolved 1 n an rous
e aRs 09 G178 bR )b (3ttpre- Dot dipbensirsamyigay lometie-ehyl)-3-(4-
Bt é h L - i _
gﬁ xyggieﬁ ?{Eﬁh r?[ fuhﬁi_@‘l‘-'fﬂﬁrd&n;%% M’fxlﬁddro[éc 5~ d]%rmndm ~2-one.
8]{5@ over about 5 mnutes. The m xt ure was

stirred in the cold for 15 mnutes and then the bath
was flé)ﬁNEedera{Bait)Eltdlphen‘YGSMIjrldijk&eﬂleﬂI@lieﬂfyl)aﬁ(4 methoxy—phenyl) -7-

I ST T MU
Gﬂ@dell ailfhﬁdI@rlMtGHadel@ﬁuan \Wa snlp wanid frreattdiwith tetrgbutylammonium
ﬂ@g@@ﬁ%@h&mﬁ%@ﬁﬁf 200, fﬁ@ﬂﬁ,&f PRk 5! #3 hours
m%ﬁhen BtiEGAm EHpPERAre r|2 dopirexThe iEactismids conbedtiated. cPike residue
ﬁ&@re@rsécﬂvé@h%ﬂ abheR )&hhvﬁs d wi water and brine. Th? organic phase was

dro- | yrlmdo[4 rim -Qne _as_a -
gl??%ﬂ’fr a& gﬁ%(;egtrg teg- Purification by flash
-{lifpratogr @HYZBWQEEGIW etﬂﬁtabétlatee-tﬂéﬂﬂes %rz{dﬂeﬂfqt?@oXy%@ﬂ%}] acetate])

%}hk}ge%?gﬁ)%%ﬁjaﬁ%m?ggﬂbe yl acetate p erslgg*}re ER) (-)-1-(2-hydroxy-1-
methyl-ethyl)-3-(4-methoxy-phenyl)- 7——phenyla.mmo 3,4-dihydro-1H-pyrimido[4,5-

d}pyrimidin-2-one as a white solid. - (Yield 0.26 g, 79.9%). Melting Point: 156 - 163 °C.

HR-MS(ES") m/z Calculated for C;HzNsOs5 [M+H]*: 406.1874. Found: 406.1878.

Example 24a

3-(4-Methoxy-phenyl)-7-phenylamino-3,4-dihydro-1H-pyrimido[4,5-d)pyrimidine-2-

one
IO
LN Ny
e
HNJ\N/ ﬁ’go

To a suspension of [(2,4-dichloropyrimidin-5-yl)methyl] (4-methoxy-
phenyl)amine (2.84 g, 10.0 mmol) (from Example 1d supra) in tert-butyl methyl ether
(30 mL) was added benzoyl isocyanate (90 %, 1.80 g, 11.0 mmol) (Aldrich) and the
reaction mixture was heated at reflux overnight. The reaction mixture was concentrated




Chiral XN N\ HNNNJ"O OH W 2004/ 089955
PCT/ EP2004/ 003447 - 65 1-
W20 Lut yl - di phenyl -si | anyl oxy) - 1-nethyl - .
‘ %’ C%ﬁs?%_ 3- (4- met hoxy- %&yﬂlﬂlzmmmswf
phenyl)-3,4-diliydro-| H pyrim depé;5-d] pyrim di n-2-one
(0.56 g,,0.92 mol ) (from Exanple 23c supra) was

c orsten eastugpd pressire Engive thesoud yres ddiGvativeivhidhAkabidissbved in dry

"anRgtralRRbSfal QD%B%PA!BCI @:étsGIu@anuag cgolfe&’ ko de é &'8 i3 soluggn was added

m xture was cool

-t qut%ﬁs’é‘Péfer/\P‘ftH%>£ éﬁ@é in m@hvémﬁam L%@Ldl%%mm@d (Aldrich) and the

10

15

etrhg(&ho&&ﬁix&h@ Wl Gtirrbd bt RIcRkH e ATRVS: k RSuiN FPe QeLc%on mixture was

e L S g oty et UL S e s
acaemabmum bidxdde solutidin esmgi,uﬁtew@e oS a!nli bnne 30 mL), dried over
- aRhORONe) ol Selal, A, PR Bt st ideed Bregrape The
( Rysiflugwas p;mﬁedlhyyﬂas}d cplnenyio-givd m)nimoyeﬂloﬁ&é ayd whkitdydlid. (Yield

) 13r5( 2599, 2 st
rret hogxly p/oenyS e)ps)7 phenyl am no- 3, 4-di hydro- | H pyri m do[

5dpyr|md|n20ne (Yield 0.55 g, 89.1%.
(R) - 1A B0y of ghisynang @lerige (040 @iy mryol) arrc’eetrhlyllle €128/, 3.0 mmol)
) {BHrithethRdrad MlQO)’C)fd 10 min, The reacuon ixture was then diluted with

oAy 28 (50 g Ehond ity (et e ispeimam kg hepdinas fltered and

t ehe soliddvas feollened ﬁldfgésfhla& ehifhr£atone é‘ﬂl}ﬂ Rcetate and diethyl ether to give 3-
| uor
§ss H'%%H‘E#’JOP Pl S hEjgrming - 54 41%%%) %PWM [4g3-dlgyrignidine-2-one

fesa Brhh‘-o solid. (Xmﬁdd ﬂﬁbm@ﬁ? p&oM Tl&l’ﬁ;‘lﬁ‘ﬁ&tv\t&s eohedntzhtdibplrtially under

e G T To——

‘ b?’a ydneelld rfg’éimﬂd Phzsipyvimidine-2 ethemy e whitetsylid. o (ield 86.0 mg, 19.0

20

25

sop um sul fate and concentrated. Purification by fl ash
chromat ogr aphy (Bi otage 40M ethyl acetate - hexanes
gradient, [ 75 - 85% ethyl acetate] ) 20 foll owed by
c ation fromethyl acetate - hexanes gave
(R -(-)-1-(2-hydroxy-I -
nm(hw/lethbhylpheﬁyll-ll vax?uaﬁﬁauﬁﬂo-z @ﬂlﬁ?&ﬂ@ﬂﬂ%&ﬁnﬁb{h 5-
%}g}%oll—l-p%yrlmdoM ] pyrimdin-2-ohe as a white

26 g, 79.9%. Melting Point: 156 - 163
C. HR-I\/S (ES+) mz Calcul ated for C22H23N503 [ M+H] +:
406. 1874. Found: 406.1878. Exanpl %25
3-'(4- Met hoxy- phenyl ') - 7=phep 24-di hydro-I| H pyri
m do[ 4, 5-d] pyri m di ne- 2- )\

o]

<

To the suspension of 3-(4-methoxy-phenyl)-7-phenylamino-3,4-dihydro-1H-
pyrimido[4,5-d]pyrimidin-2-one (34.7 mg, 0.1 mmol) (from Example 24a supra) in
tetrahydrofuran (5 mL) was added sodium hydride (60%, 10 mg, 0.25 mrmol) {Aldrich)
followed by methyl iodide (0.032 mlL, 0.5 mmol) (Aldrich) in one portion. The reaction
mixture was stirred at room temperature overnight and then heated under reflux for 5
hours. The reaction was then quenched with saturated aqueous ammonium chloride

Method A:

30 - solution and extracted with ethyl acetate (3 x 50 mL). The combined organic extracts
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one ol~ \''\ HNNN 14 O H To a suspension of
%&2 4-di chl oropyri m di n-5-yl)nmethyl] (4-nethoxy-

EAYHOpASne (2.84 g, 10.0 mmol) (from Exanpl e Pcd/EP2004/003447
supra) in tent-butyl nethyl ethe 30 (30 nL) was

added benzoyl |socyanate (90 % ¥.80 g, 11.0 nmol)

(ﬁlegéﬁl@é}éd%@gl BLRRRbLP BN HE S S, AEELST 8 5 4-dibiydro-1H-

refl ux,overn m

c BRARE% 45 mdew%eg@w WOt S0 (HDDENI g, 566 %).
under reduced pressure to give the crude urea
dféthhéd Bve which was dissolved in dry tetrahydrofuran
(20 nmL) and'the solution was cooled to 0O C. To this

sol ut SSI umtert-butoxide (1.0 Mi :
t etr a%rgé ) \AT'%H dﬁgz i %E FEPIF )5 YmethyH f%'l(lﬁﬂu)WﬁélenYl)aﬂune
tmg),rﬂ "mnmmr) éfrmmsE}ampld RIlsipba)iif @:ﬂbﬁtﬁﬂﬂ% ?S]‘i?rﬁasfaﬁﬁecf‘methyl

e?‘ﬁ“?e (80 ﬁﬁﬁiydﬂﬁ%n%%n%’? afed il (agdhdatavedby N

S ﬁﬁ’P&‘ﬂéﬁf am;ms(l?v(hmgb tAldricohih emie persan. UI']hﬂl&a&tﬁﬁ Lﬂh&ure was

WeHred d
%tgl lji rr:ft:s)r SPHHC ; ? t{?{ ere éﬁ&a@ c%lg% és%“%gaﬂ%%ﬂg rand extracted with
5 ) TRbe combinad erarais eptnatts etk dmgcdshigetiiwashed with

X ot
a(:gl w0 zaw aﬁ@bhh@(n%}?mé@g'teg %g%%ﬁgd&u%b@ur S%j?ge filtered, and

e‘%‘ﬁ‘r‘%@ P&ng(fﬁéw— Tespuyy tﬁﬁme) rhesrpda manorrblqririeos agolorless oil
Swhichmiak lised # ttle h@lﬁ)stép&&ﬂmm%ét ukafiod. O 10 mn.

The reaction m xture was then dlluted with ethyl

ot ot ha~eBlof PP % Riont isTels1F elBdaemebia dl lromethane

}/@Q mele) witstdvldad étiethplaminpls mEe2. htemal) d Atteh P ¥dllow¥eddy phosgene in
(té@lh%g%! ‘FZOO)":‘”/B _so utlonr S) 0 egr§y mror}) r{glué(all dﬁqﬁwéﬁ, (;F]}egl_e?)%oprth’mre was
j sgreplat BQ%PFFWPMZ‘HJI A @leulﬁ d%ie zeaghioh enixtire ehas then poured into
(i0d etdid %kr'(gﬂ A a%doé{tragg@wfth le gf‘gﬁe&ﬂ?%? %er égfb r'l%tel%\g/mbmed

parti.al |y under ‘reduced pressur

PTEINRS BXfracis Wareﬁasq@mﬁlm@hyd yith-wetemnl0 and.yend brine (10 ml), dried

Svér ﬁihl'ljtﬁ%ﬁs‘ doﬂuﬁﬁ rsillﬂﬁt@' (ﬂlt‘ére'él ercg&’cfﬂc@l&h{éﬁ l]%d?lnl%ggg %essure to give

| t e s oI | d Yi el.d 8 ?1 :

iRteHish Yam%ﬁ%ﬁfe 78HR4A ;dn%rﬁmeﬁmec{ b mldrand heated
cu-nldbk: xbﬁlluxmldh)s[ﬁne&nce of 4- (dunethylalmno)pyndme (20 mg) (Aldrich) overnight.
The reaction mixture was quenched with water and extracted with ethyl acetate (3 x 50
‘mL). The combined organic extracts were successively washed with water (10 mL) and
brine (10 mL), dried over anhydrous sodium sulfate, filtered, and concentrated under
reduced pressure to give the crude product which was purified by preparative thin layer
‘chromatography to give 7-chloro-3-(4-methoxy-phenyl)-1-methyl-3,4-dihydro-1H-
pyrimido[4,5-d]pyrimidine-2-one. (Yield 79 mg, 37 %, 3 steps).

The mixture of 7-chloro-3-(4-methoxy-phenyl)-1-methyl-3,4-dihydro-1H-
pyrimido [4,5—-d]pyr1'midine-2—one (65 mg, 0.21 mmol) in aniline (1.0 mL) (Aldrich) was
heated to 120 °C for 1 hour. After cooling, the reaction mixture was washed with

- hexanes (100 mL x 4) and the crude product was re-crystallized from ethyl acetate -

hexanes to give 3- (4-methoxy-phenyl)-1-methyl-7-phenylamino-3,4-dihydro-1H-

- pyrimido[4,5-d]pyrimidine-2-one as an off-white solid. (Yield 76.0 mg, 98.7%).



dlpyrimdine-2-one N+ 0O HNIJINN~I1O 6 01 11

Met hod A: To the suspension of

VX0 28048096 xy - phenyl ) - 7- phenyl ani no- 3, 4- di hydr opichiyER604/003447

pyrimdo [4,5-d]pyrimdin-2-one (34.7 ng, 0.1 mmol)

(from Exanpl e 24a supra) in tét¥aghydrofuran (5 niL)

V\%gﬂ sodi um hydride (60% 10 ng, 0.25 mol)

( ‘C%% foll owed by nmethyl iodide (0.032 nm., 0.5

mol ) (Aldrich) in one portion. The reaction -mxture ‘

vah@sxgthﬂgﬁe@toxrmdhﬂ)ew%mmh J@~ﬂi@TZD479ﬁEen?h&ihbeﬁf}4-dihydm-lH-
h ours. e reacti on was

P Nt 25

n quench sat urat ed aqueous ammoni um chl ori de
30 solution and extracted with ethyl acetate (3 x 50

mL). The conbi ned organi c extract 2004/ 089955
PCT/ EP2004/ 003447 -67 wer A to give .
3- (4- met hoxy- phenyl ) - 1- rre%%]f 7-Ighenyl ami no- 3, 4-di | i yd

ro-1 H pyrimndo[ 4, 5-d] pylfi ni'di Plﬂ\e-?-'one as a white
solid. (Yield 20.9 ny, % .~dVet hod B: To a

sol ution of

[ (2, 4-dichloropyrimdin-5-yl)nethyl](4-methox7-phenyl)
amine 5 (198 ng, 0.7 mvol) (fromExanple id supra) in
n- butanol (5 nL) was added nmethyl am ne (20% sol ution

5 1N MerdaRQbspeBsibn BE 3K 4%4n By %@h}q | %@%ﬁrﬁ%%—d& dro-1H-
by N, N- yet hyl P Priighgre
SN e SR N R e

ttetnglepdac furen (10@AD) Wi added Sodiie hyERTERA, ¥ & ,‘Mertn%on (Aldrich)

t t t hyl tate (3 x. 50 nLY. Th
- of Gttt ederrngl %@5%3%&@3:3%4@%&@&@ in one
\notholi.dThateact_ic(n]ﬁimilu)e mdlefbl_'e::l?ﬁdﬂé& fBL,Zl ho#isit6 int@\é%{e]low solution.
ai e | r an concen e .

to RRE AR RThA UL i sris St ueP i BitiAt drsolution

agd gxizetted Mithethyl keetathi(Zh Sasl)u Sthe: dombiisel srgxiic Bk@fcts were filtered

‘CNg gﬁrg l.t'ﬁe gnt%&rtﬁl%ﬁlga}.t?xg% 'a% %%@Sﬂegsh%@;‘} %Tnﬁ?gyli %nan%fthte %Elt%ate was

'a?%fsa%m g¢h withvpern {1 ngﬁsardcmm {10kt Yositiedrovie apbydrous sodium

Bhifate fltef®Dhhd cAh@hiratel okt R:\&ﬁgec%re f ¥ ﬂhlg Fe product

t ol 20%.50l ution, 0,5 fi, O,

PN TR W

ethoppmathyd)e3-{ OimetBox koD -7-Phenyifaeid-98- dliydrdl BIWRSimido[4,5-

H]b%ix&%%—‘igoﬂenats% white amorphous solid. (Yield 30.5 mg, 35.0%).

1

(8]

Example 26

3-[-3-(4-Methoxy-phenyl)-2-oxo0-7-phenylamino-3,4-dihydro- 1H-pyrimido{4,5-
20  d]pyrimidin-1-yl]-propionitrile

Eeead

C

<

To the solution of [(2,4-dichloropyrimidin-5-yl)methyl] (4-methoxyphenyl)amine
(198 mg, 0.7 mmol) (from Example 1d supra) in n-butanol (5 mL) was added 3-'
aminopropionitrile (98 mg, 1.4 mmol) (Fluorochem ILtd.) followed by addition of N,N-
25. AHammmamatheline (0.13 mL) (Aldrich) in one portion. The reaction mixture was
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ice - cold water (50 nL) and extracted with ethyl

acetate (3 x 50 nL). The conbined organic extracts

W re188%9essi vel y washed with water (10 nl) angcbmed®@4/003447
(10 nmL), dried over anhydrous sodi um sulfate,

filtered, and concentrated under®educed. pressure to

give 20 the crude .internedi ate whi ch was di ssol ved
R o R e e igRs v the auaaed v er and extracted with

r efhiyliacetate f3‘ue5@mﬂ.$.e'm‘he cﬁﬁzbﬂreﬂdi%ﬂhﬁ@éé&tﬁtﬂis R} OYICEkREy washed with
action. m xture_was
haist by ERl Bthe PUERE Bl coP e ERHs SoRpD Sbiss hered, and
( Soncenyatediupd elméu@&dmmssanh orgianthe cade Itﬂ@ic&:l%ﬁﬁ@e asa colorless oil
CESD NS fnl ) ri
sp;;_q’ dr P\ehg )gv\v/er gﬁﬁ?/ rous so%rt t%fj %Pu:ﬂ‘@ E“éa&‘

and c%ncen rated under, 25 reduced pressure to give the

cr ude - BASHIECH i ciide meng ehledd 21 megdn dichlegomiethane (20 mL) at
| @yErwas alidat '@ieﬂg*lzﬂﬂ!ﬁ)é booaive 1 mmol%(Aldncl}B fo dll wed b sgene in
| ‘E o oY Rhoss

t"?“er%eég?‘% é P %pﬁz’%n%? (%rfthq depprosend heggactipn anixture

stvepgiredEé °fi ﬁm‘ 0 miwites and then at room te g})erature %)r (:} .5 hcl»urs The
0] e r O

R S b O BN e ol R (Sl ¥k wih ety

Facetatn@ X 30 DL Yhe goribinet pryaic eﬂmme\aa&'emc‘casﬂal@ vﬁslﬁ&’(wﬂh water
t ur

DRy axt rile QORI Gricd DFer o Rdo B0 sl fryh e R 050
rcgn&g%tgq? PP‘%@'G edycerhpeeshiye tagmeatceude interenedistet ALlgs ingermediate was
ifshiver 14 GiHIRBRRHahe (5 AR fagh hzatea eI ATHB inhe: Pl Q%{gerom-

| B m.Jd
381 th%%’@ )@?’%‘éﬂﬁ (ﬁ%‘?y” 098, neq@)(gﬁﬁ i a?iSishours The reaction
ROk 400034 Frithr W @er ﬁi@éﬁfa%teaamﬂ'l ethyl acetate 033 x 50 wL The

]ﬁ gl‘r%nmﬁ%cf B 186%{3#%%?%%%%?%‘?&38”%6 %ilwat ne/ 1 rnL) and brine (10
[ElLB dd!jeépwermﬂlydrcﬂls eodiubiNsulfate, Glter@d, dconcdtrdtb@under reduced
?*?’3&&% x“%‘% e Prodch whish Wi BHsiSs by dreRrar eq thin layer
Shrompi@eaphs Lol Eivy FfdﬂQini—denmop}ﬂﬁleﬂgfl—%(Qnﬁﬁde); -fHen gl 3,4~

TR TP TAmAN R b he (88 10l 2 % ise)

fol | owed by hox ethoxynethyl chloride (0.032 ni,
$2. 4 dhENstage Zf(YnSéﬁl)o 1¥yearropsbnethpnd-(4mecthegephanl)-3,4-dihydro-

rlmpwim&he{s shéfplyithid@he 22hhe! o&% ,2.30QHADIN R agmﬁﬁe
he%/(?gqg %]?tyﬁﬁ% The r €<1 tion was then guenc (gomL) (Aldrich)
g I L SRS R SRR e FeRetion FriK A was washed with
hexanes (4x 100 mL) and the crude product was purified by recrystallization from
methanol - ethyl acetate to give 3-[-3-(4-methoxy-phenyl)-2-0x0-7-phenylamino-3 4-
dihydro-1H-pyrimido[4,5-d] pyrimidin-1-yl]-propionitrile as a white solid, (Yield 111
mg, 91.7 %).

Example 27a

(-}-(1R,485)-4-(tert-Butyl-dimethyl-silanyloxy)-cyclopent-2-enol

HO



and extracted with ethyl acetate (3 x 50 nL). The
conbi ned organic extracts were filtered to give the

VW) 208/080955rmt erial as a white solid (33.1 nu, 4FcimPons/on3ssy

and the filtrate was successwely washed with water
(10 nL) and brine (10 nL), dried%over anhydrous sodium

" or esohy 8 VUG GECR e ot b sl recats (10 g, 7.0 mumol)

10

15

20

25

plAd i cb)cbnldy.trpdﬂpher(aﬁ@ g, 14506 Ayl (AleheR)Rite@saRRYfutfh (35 mL) was

SRR R a0 i e T e v

i Alpped -tp Mappslawlpte foons terf}qpytureyisitied avmigha&dith&hlpbﬁ:moned
"’“;%“mfﬁtp‘gi"af* ey 2o el i A By o

3 {?y gan &Oﬂcsﬂ ddp pyeﬂldneothait Was;dla]sohcd)pl m&thanol @5 mL).
Nﬂﬁﬂﬁ¢41¢ d |

Elﬁl,é doI ct;](l) Oi?rh'ﬂ\&drdf\eﬁ] glfaﬁgém dafbon-gge ll'l? ﬁsg oxy hen smvcture
efd Fegug! 1B el sapics thoeesiamprisauen ‘%Ea@ﬁqnﬂg between ethy]
racttatesanal wter. mﬂhé)Or ¢ ﬁ‘eﬁe‘ﬁ“‘%"ua&b? l@glrea @bﬁ%ﬁ&d& t@%ﬁ@ filtered and
@”&ﬁ“@%@ ff&‘dlﬁfﬁﬁ‘ ?KF%P?I& 5 bysifieg eﬁ@ﬂ'ﬂmﬁﬁﬁr atograpby with .0

&8 digthyhetheninchemarses W@ 646 @RAYH5(IRAD) HPAOR4 AR e thyl-
o B e RSl e, YL B i acot ot e

\r;a) The conbi ned anic extracts were
é‘&@égg/z cg foplaind e Cai [|M+Naf Leiz‘f’ﬂ( 1281nFpund@36ri2ee. (10

dried over anhydrous sodiumsulfate, filtered,

. @mﬁnghqnnentrated under reduced pressure to give t he
crude nDno chloride as a colorless oil 5 (Yield 220

i d,.int vvlthout further
g%%ﬁlgé @@ﬁ%%ﬁ%ﬁﬁ% ‘rﬁY opgniaolnpno
chl oride (212 ng) in dichl ororret hane (20 nL) at 0 C
was added triethylanine (0.29 nf§ 2.1 nmol) (Aldrich)
fol  owed by phosgene in tol%&h 0% sol ution, 1.44
m., 2.94 mmol) (Fluka) dropw se.}yThe reaction m'xture
was stirred at 0 C for 10 muges and then at room
tenperature for 1.5 hours. d io reaction mxture was
then poured into ice - cold water (50 nL) and

* CombeR B SAS A ke Sinedodelipblgmepent 2-encl (12

8 Zemwadle(from Example 27a supra) and Wilkinson’s catalyst (520 mg, 0.56 mmol)
(Aldrich) in toluene (50 mL) was subjected to hydrogenation at atmospheric pressure for
16 hours. The reaction mixture was filtered and partitioned between ethyl acetate and
water. The organic layer was collected, dried over sodium sulfate, filtered and
concentrated. The resulting residue was purified by chromatography on a silica gel
column using a 0 - 30% diethyl ether in hexanes gradient to give (~)-(1S,3R)-3-(tert-
butyl-dimethyl-silanyloxy)-cyclopentanol as a colorless oil. (Yield 790 mg, 65%).

HRMS m/z calculated for Cy;H,40,5i [M+Na]™: 239.1438. Found: 239.1441.
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(10 nL) and brine (10 nL), dried over anhydrous.sodi um
|f {Je filtered, and concentrated under reduced
%p&g@"}%"-’t’o give a crude internediate. This PCT/EP2004/003447
internedi ate was dissolved i n_ghchl oronet hane (5 ni)
and heated under reflux in the eésence of 4 15
(Bidmmplegbam no) pyridine (120 ng, 0.98 mmol) (Al drich)
ours. The reaction mxture was quenched with

for I

extracted wth ethyl acetate (3 x 50 ni).
%l'?i%gﬂgﬁ(%é@ gEREnBlewidersbugi-dimebyeskineel y
washed with water (10 nL) and brine (10 nlL), dried
over anhydrous sodiumsulfate, filtered, and
concentrated under reduced predsure to give the crude
product which was purified by pr¥parative thin |ayer

20 chromat ography to give  ©
7-chl oro- 1-cycl opropyl net hyl - 3- (?Tet hoxy- phenyl) - 3, 4-
di hydro-1 H pyri m do[ 4, 5- d] pyxigidli ne-2-one. (Yield 104
ng, 43.2 % 3 steps). A mxtfyré of
7-chl oro-1-cycl opropyl net hyl - 3- (4- net hoxy- phenyl ) - 3, 4-
di hydfo- 1H pyrini do[ 4,5-d] pyrim di ne-2-one (104 ny,
0. 3od1fﬂ1%?333¢}1¥? %flrgl[ﬂ‘&1{’,3'1@23?‘@feﬁtt)uwlﬁdimemh)sﬂm}d@cyﬂeaﬂeﬂentanol (670
tg, BAW rfimiob)r (flon® ERAMPR- 275444 &Q@{Aﬁ}gn M%g)éﬁﬁﬁgt(i 88s 4.02 1
' -\ shed th 25 "hexanes 4¥( ands = mmol)
CA A i B tralycsforan (Gl 78 coelers 020 wscaidemh dropwise
g;?hﬂ a?;miltabatylate éﬁiewn;ltll.,a)cg)tg’;lﬁﬁz t;‘ﬁ’mﬁl) \r(lglldgith)fo A§ter4 2 to 3 minutes,
- - - - - X - - A - , -
B o e R BT RAGE 1843 i Lehg 402 manol)
éﬂh%lca).mmmm was allvived tb davly wam Glto/rdém tdriFeFRiuee and after
33&113%% stirring was partitigned hetween efhyl t i
Y- (TR, 45) sS4 P EERT "Bt Retween ethyl acetate and watery Theg layer was
gglk.céqqloﬂne erg‘,ﬁdlm sdﬁ}/eﬁtﬁrm&mam%&?g)regueﬁias
EPEP A0 iphy 3 | Lt 1 or 1 .
| R _3S P .+£- 4- ¢ gfh}bgﬂ}tl gﬁ’é@igﬂfzgfﬁ%‘?{ &%%%toétzg/[( diehy] ether in
g. SRR (AU |- SRFRaR (PrsvidaDHlepeslomyt ertisuybdimetyl-siane

aneqlofdb Hairidh X Yield $41 sgfydppf uran (35 nb) was added
tert-butyldinmethylsilyl chloride (1.27 g, 8.44 mmol)

i‘i%' The m xture was allowed to warmslowy to

%g#lgerrperature, stirred overnight and then

&?rtiti oned 5 between ethyl acetate and water. The

_ )m)f?iﬁmﬁg:%&mﬂhﬂebﬂtaﬂﬂ?ﬁg-?vbpeﬁ@mdéhmb]-tzr-]mteﬂlylsulfanyi-
0.5 ntrated to a residue tha

S AT RS

vas di ssolv 45 nL). To this solution
was added potassi um car bocgl_alte (317 g, 8.44 nmmol) and
T3,

the m xture :
Nl = 0/\ .
B - A NH

e
J<

- . Toasolution of (-)-(1R,3R)—(3~azido-cyclopentyloxy) -tert-butyl-dimethyl-silane
(540 mg, 2.24 mmol) (from Example 27¢ supra) in ethanol (30 mL) was added platinum
oxide (51 mg, 0.22 mmol) (Aldrich) and the mixture was hydrogenated under 1
atmosphere of hydrogen overnight. The mixture was then filtered, the solids.were

(o]

- washed with tetrahydrofuran (approximately 25 mL) and the combined fltrate was

25

concentrated to a residue that was dissolved in dioxane (50 mL). To that solution was
added triethylamine (620 pL, 450 mg, 4.48 mmol) (Aldrich) and ethyl 4-chloro-2-
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stirred overnight. The next norning the reaction
m xture was partitioned between ethyl acetate and

WX 2004/089%%8 or gani c | ayer was col |l ected, dried
sodium sul fate, filtered and lo concentrated tgly&mmw"m*”

resi due that was purified by si-I42ca gel col umm
chrgw ogaphy wth aO - 30%diethyl ether in
EEH’I%@I{EQHQPWW (520 mg, 2.24 mmol) (Aldrich) and the mixture was

(stirre(d]d?,réﬁﬁ)x for (ltl:ﬁ)h} PR ﬂéﬁcﬁ’d n cooled ?nd partitioned

Q% y% nt - 2 as a colT1 Fess
%@Féé’ T %Cﬁ a ‘38@'%6 watgg erﬁﬂ%’)’ asttets lﬁ@r W@ﬂ@l@@@@] dried over sodium
[mse]aad @BZeritPAad toRonesidize A3F wh %ﬁnﬁe@ 5!1% %Z&

ot £ a0k LB lpneranc T Ty
( 37@%@“%7@@&»@@@) -cgtilomintyhmsid] @meaa_?ys\ﬂﬁmtﬁeﬁmdme_ 5.

from
PP didch terke & eplepssbisofi ot (BBl e P40
(Al dric in toluene (50 m.) was subjected to
ﬁg&m&%#%&ion at atnospheric pressure for 20 16 hours.
The reaction mxture was filtered and partitioned

ek (/Hempmwu@r—stl@a@zﬁaﬁ 1- m&l Theq R 5. oherri)-
co%stéé"?{kl ect ﬁod%éﬂg'df%g Ver ' so grmxgumép%piézge%aﬁ'd

chr omat ography on a sil | ca geI colum using a 0 - 30%
di et hyl ether in hexaneg,gradi ent @nve
(-)-(1S3R)-3-(tert-

but yl - di et hyl - si | anyl oxy |- c chggJent anol as a

colorless oill. (Yield 7 25 HRVS m z

cal cul ated for Cl11424 ] +: 239. 1438. Found:
239. 1441. WD 2004/ 0899 004/003447 -71-
Exanpl e 27c

(-)- (1R 3R)-(3-Azi do- cyclop oxy)-tert-butyl-dineth

yl-silane N u. N N Chirdl>To a mixture of
(-)-(1S,3R) -3-(tert-butyl-di methyl -silanyl oxy)-cycl ope

nt anb a(rﬁﬁ@ure%ff(@) (5,99)-maldert.bi AYRoFHPT )

ancijo jtﬁ ﬁ%ﬂ' anfllfyrmn 1ne%§j§%in§xygic§:ad etlil ester (710 mg,
1.73 mmol) (from Example 27d supra) in anhydrous tetrahydrofuran (50 mL) at 0 °C
was added in portions lithium aluminum hydride (196 mg, 5.19 mmol) (Aldrich). The
slurry that resulted was allowed to slowly warm up to room temperature and after
stirring for 5.5 hours was poured in portions to a vigorously stirred mixture of ethyl
acetate and saturated aqueous potassium sodium tartrate solution. The organic layer was
then collected, dried over sodium sulfate, filtered and concentrated to a solid residue that
was dissolved in dichloromethane (50 mL). To this solution was added manganese
dioxide (1.5 g, 17.30 mmol) (Aldrich) and the resulting slurry was stirred for 3.5 hours
and then filtered. The solids were washed with tetrahydrofuran (approximately 30 mL)
and the combined filtrate was concentrated to a residue that was dissolved in benzene (60
mL). That solution was treated with p-anisidine (180 mg, 1.49 mmol) (Aldrich) and p-
toluenesulfonic acid mono-hydrate (25 mg) (Aldrich) and refluxed using a Dean Stark
apparatus overnight. The mixture was then cooled, partitioned between ethyl acetate and
water and the organic layer was collected, dried over sodium sulfate, filtered and

concentrated. The residue was dissolved in anhydrous tetrahydrofuran (50 mL) and the

solution that resulted was cooled at 0 °C. To this solution was added lithium aluminum
hydride (150 mg, 4.08 mmol) in small portions and the slurry that formed was allowed to
slowly warm up to room temperature, After stirring overnight the sturry was poured in
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(Al drich) in anhydrous tetrahydrofuran (60 nL) cool ed
at 0 C was added dropw se diethyl azodi carboxyl ate

WOBH899% 70 g, 4.02 mmol) (Aldrich). After 2 ROT/BP2004/003447

m nutes, followed a dropw se aggltlon of
dlphenylphosphoryl azi de (860 L 1 g, 4 02 nmol )

(Forbhto o MR 8 UG oo I M it Yootk Sdiom tartrate

valition, (T FgﬁgﬂcbﬁﬂW@@ﬁnﬁﬂﬁvida@ébauaodnmnmdﬁm@ﬁhahdand
Osbgediitﬁté&.ﬁﬁi th&&%md@e‘}&is%ﬁéd ? o&\gg{ gﬁf gh l:i':gthﬁa gel column with

t d t
etk Rof el AP e Rahen Bt e e inferedinicbisined fom that
W’ﬁnﬂlmwagﬂﬁn%%o}ﬂwmﬁdl&ﬂbbdm%ﬁ% (80mL Y 4R8Bsolution was
tg@al%m%% Yl A 7eml) ¢Addeich) angh coledhet 0 °C.

é;aps.xgqtq faflewediby a doarivisd akitidri ofid Z0% (Yo sgetle BAIUEIE solution (570 pL,
( +) 1R 3[%1@4{551 ?’%t S OB ARATRAL 0 GefoT B gpugand at

oPER Wﬁﬁ‘i hoeunanduthéraparitiioned between ethyl acetate and water. The
pbg”ahml v t@ﬂéd@é&’( whkg oﬂ{f s YR fa8S Ffere T Al Abon&nt2tN. The

tlon

¥t "-Sﬁd“(e RS ?ﬁflﬁ‘gé?’%ﬁﬁ%ﬂwaﬁ%}éﬂn pisBicy peltcohmub withl a @ 3096 kthyl
- ydetase irnhexan20g:1a81#8t. "The itk dMAE Frobt ﬂ'ﬁ!‘%lﬁf@c@gbﬁ v%? fissolved in

b5 égﬁ‘nq@o) Thitiof s e HeLin bt cchlgEsperony-bensoic

aydi ( BYerf0adg Lindtemmiol) mldﬁ&@m&@dﬁvefmgﬁt%ﬂ@MUOned between ethyl

BEAELA Ll ML 8 R S TS o
colegtey, drietl oves sodinti suifdtef filtéred tad vascentardan Tarsall&ifbsicﬂe This
o e S s M O 0 i B,
mtuge wias thep cyoledy aadipumified hy sidichgél colurim duron2atiiaphy with a 0 -

290 41 08 Le5er RETHIERROR44i0034 ve()7 3R} 1-13-(regt-ytyl-dimethyl-
t'hi 0: 5- b | a5t-hytyldimsthy
B AL b £\ e e

Pyoimidoh8-d]padinidin-21bxd afa oRS/HBSBLE00HAM 138 he, 68%).
partitioned between ethyl acetate and mater f%

N AT BSOS

ﬂourlfled by silica gel colum 5 chrorratography vvlth a
ExamppepZiet hyl acetate in hexanes gradient to give

(+)- (1R 3R)-4-

(E—%ﬂR @R9 |1§fﬁ Hgdﬂ?ﬂe cl hf@ﬂ%?fﬂg’i 9121(%:?1%)%%541 am' ?q%no -3,4-
dé‘%){déP pyrigyor Sl i dug-catel (Yi el d 710 ng 779 .

o
Chiral O ~
e
HNJ\N/ ,@’go

9]

" HO

(—)—(1R,3R)-1-[3-(rert-ButyLd.imethyl—silanyloxy)-cyclopentyl]-3~(4—methoxy-
phenyl)-7-phenylamino-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one (148 mg, 0.27
mmol) (from Example 27¢ supra) was dissolved at 0 °C in a 25% trifluoroacetic acid in
dichloromethane solution (5 mL) that contained water (300 uL). After stirring for 30
minutes the reaction mixture was partitioned between ethyl acetate and 0.5 N aqueous
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Wo-200t/68997- phenyl ) - 10 PCT/E

Exanple 27e (-) -(1R 3R)-1- [3-
(tent-Butyl -di net hyl -sil anyl oxy)-rycl opentyl] -3-

7- phenyl am no- 3, 4-di hydro-1 H pyri m do[ 4, 5-d] pyrim dﬁzﬁ‘_"””":””
2-one ChimMl HN N No \I s5 To a4ixture of .

+ 1R 3R)-A-[3; (tert-putyl -di met hyl -silanyl ox)r) -

gﬁé%%é‘h%‘ﬁé%ﬁ%-&@%lﬂ%fﬁg? g%/ﬁepaﬁvvfer&w ﬁ*ﬂﬁ‘lfltq‘i'je/mé«%’i\@ztﬂigngldiﬁon of

I isohdi@d;diu?t}bfyﬂlro:\éd&. €r he((ﬁ'kﬁ)nigﬂa,yer ﬁ?sﬁtﬁeﬁ' EE‘ld!] Qctéfdc 888 (()%eé sodium sulfate,
n.anhydr ous rahydrof uran (- '

mfizﬁa‘%d %aé%’fé%?da%&é‘geﬁ%ﬁsﬁwaﬁgm %ﬁﬁﬁﬁﬂ% il el column

hg FQERograply nejng 6 01J 0APhoéthyl (aé«i:tﬁltrﬁ ifi pxankh €o 0 SKOYort¥trahydrofuran in

t . .S M up to room .

{ oyl BTt ERLIR IR UG i ot U B b BB hith exces

pBEREge ﬁﬁorﬁsé {+ bhSR:#8)-4-Gihydronystyglapentylled (#rinéthoxy-phienyl)-7-

ebhyhylaBiRt Ui SM-BhALE U : as: i um,. .
t%)?tr};\%go olauti on. The orgaﬁ?_[%’%l g@gr Waa%c,n §?’k‘é%&§%mmhd' (Yield
cOt P& PR®) dried over sodiumsulfate, filtered and
concentrated to a solid residue that 20 was di ssol ved

| BIRIVIS it/ cad ok foln &) A RQO N+ HT O 480i2936¢ OF st Rz yagssadded
manganese dioxide (1.5 g, 17.30 nmol) (Al drich) and

t I ki I irr r 3.5 hours and
¢ TG (RBRY & S35t F b R GER DBt vt
tgﬁcmg%glgfuran (approxi mately 30 nL) and the

82iltrate was concentrated to a residue that
was di ssolved in benzene (60 nlL). That sol ution was

gﬁlgaggﬂ%ﬁt?l_m%ﬁlsgéﬁﬁo}gé% naoc}%49 mmol ) (Al drich)

p 25 toluenesul foni'c ydrate (25 np)

'(AI drich) and refluxed using a Dean Stark apparatus

overni ght. The m xture t hEnNgoo0l ed, partitioned
bet ween et hyl acetate a and the organic | ayer
was coll ected, dried over soditim suftfrgt e, filtered and
concentrated. The residue wad~dissolved i n anhydrous
tetrahydrofuran (50 ni) he§ soffution that
resulted was cooled at O ' (%_Iluti on was added
['ithium alum num 30 hydride” (150 ng, 4.08 nmol) in
smal | portions and the slurry that forned was al |l owed

:%g%;lil}/lg : g%@—g3ﬁd&%gﬂg%%?g§ £ %ﬁé%ﬁ%éﬁﬁ%@g&g Yat di¥solved in
eroxnnhans)3 panl, st mcdevslarsieyes. Rinidagoke (825 g, 3.66 mmol)
Emﬂgal:%h?mts a&ﬁed? Whaallhad ggzwggg%gﬁﬁmﬁﬁ%djﬁ@g@g@e (0.69 mL,
(}% e@%@%@@ﬂé})ﬁ%ﬁ&ﬁﬁi@@puﬁq and,thy migepre was stirred at room
temperature for 4.5 hours. The reaction mixture was diluted with additional
dichloromethane, washed with water (2x) and brine, dried over anhydrous sodium
sulfate, filtered and concentrated. Purification by flash chromatogréphy (Biotage 40M,
5:95 ethyl acetate - hexanes) gave (R) —3-(tert-butyl—diphenyl-silanyloxy)-buty‘ric acid
methyl ester. (Yield 0.85 g, 91.2%).

* The protected ester (0.84 g, 2.36 mmol) was dissolved in 3:1 tetrahydrofuran -
methanol and treated with aqueous sodium hydroxide (1.0 N, 3.0 mL, 3.00 mumol) at ~
42 °C overnight. The reaction was concentrated. The residue was partitioned between
ethyl acetate and water and acidified with 1 N aqueous hydrochloric acid. The organic
phase was washed with brine, dried over anhydrous sodium sulfate, filtered and
concentrated. Purification by flash chromatography (Biotage 40M, 20:80 ethyl acetate -
hexanes) gave (R)-3~(tert-butyl-diphenyl-silanyloxy) -butyric acid. (Yield 0.63 g, 69.9%)..
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concentrated and the residue was purified by
chromatography on a silica gel colum with a 0 - 30%

VR PPH08%08Y at e i n hexanes gradi ent. The i nt er TEBCHER2004/003447

obtained fromthat 5 purification was then dissolved
i n dichloronethane (80 ni) and “YRat sol ution was

t d-gith triethylamne (490 L, 0.35 g, 3.47 nmol)
(%]?%#ﬁc%?ﬁand cooled at 0 C This was followed by a
dropwi se addition of a 20% phosgene in tol uene

sl )oferidpntyls(2oiseyanato: terettdiethdxy)-dighenyl Tilane eact i on
m xture was stirred at 0 C for 20 m nutes and at room
tenperature for 1 hour and them. partitioned between
ethyl acetate and water. Th organi c layer was
coll ected, dried over sodi gul f &, filtered and
concentrated. The residue S§,~<;purifi ed by

chr omat ogr aphy on a silic@IMN m with a 0 - 30%
ethyl acetate in hexanes adi ent. >ghe internedi ate
fromthis purification was dissolved in

t et it ) Thi | ut i,
L g s T TR LB e (om
|‘Fé(’a _ q%ﬂamag W(ig@geiqlmql) m&ﬂﬂomm {8 oift, daied over molecular

RiNvES)! Tele@1RahNEEs BTy 5 gmﬁpﬁ{t\%ﬁw‘%s §£&e§fag§detﬂe resulting

agueous pot@gqfi um car bonaige SO e organi c
Egﬁl VS COLBT 1het K6, Waker daths ithylsblorofermatef (8126, ml, 2.72 mmol)
Mdrhhé@aﬁﬂdn@d&@dﬂo@ﬂﬁ@%nﬁ&h@nﬁﬂuk@w&s%ﬁ%ﬂﬁ n ﬂlﬂ' Sid for 50

[.dye s _di.ssolved in iline (3.nL) (Al ric%andT
SERLE THE sl Pty Eftsed WRdaitianal dishloraametmepand washed
061 water znvtbrmer iThieenginic phisewns déled 6@rudRydrous sodium sulfate,

- - . 209 dj. et hyl i,n tol
ERREASLARN. ot oyt it e SR oty

20 ] i .
si | afyr stgymedjate spsed f}nl}Yd_Bid_@maﬁdtsmix?ﬁ-iph{eﬁphg (g rzrﬂh&lﬁylltreated
_ d in- 2-.0ne

oot e cot e /Y Eirlati R Aei i st room
femmparatins for3 P oRIsehs reactiop was Gieied b, dietdarmmethane and water,
_5'?_6 ogiﬁﬁih g;hg%@ﬁﬁt&f&gé%‘ %ﬁtﬁ'll:b%;;%iﬁed o.ver magnesium sulfa.te, ﬁlte-red and
E%C%EFE% 0 EIKY% %]—%-_ nb]tqﬁg&- eRy-silanylopn-butyryl azide. This crude
atiilly dnodissdivegin tolakeled65mb) e héated i823-AMaICH 18 °@ Fgorous

t0geq E%%fﬁf?? St veswind vicldingthe Jesired (Rhyar byl dpocyanato-

hylt4thoxg){diphenyhsilape by the Curtius rearrangement. This material was used

Rhe Ry ihknés yl am no- 3, 4-di hydro-1 H pyri m do[ 4, 5-d] py
ri'mdin-2-one (148 ny, 0.27 nmol) (from Exanple 27e

éuprg) was dissolved at 0 Cin a 25%trifluoroacetic
830 di chl or onet hane sol ution (5 nL) that

contained water (300 L). After stirring for 30
(R)-1-[2~( tert-Butyl-diphenyl-silanyloxy)~propyl]-7-chloro-3 -{4-methoxy-phenyl)-3,4-
dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one

Chiral /@,0\
N7 = N
ot



m nutes the reaction mxture was partitioned between
et hyl acetate and 0.5 N aqueous WO 2004/ 089955
V00089963 / 003447 - 74 sodi um hydroxi de. The ppcoipriddenozayT
aqueous | ayer was adjusted to 12 via the addition of
sol i d sodi um hydroxi de. The orgdRic | ayer was then
| fate filtered and

1 ; i
concort Rt Y0, GpAG ke sber b ciphenr fisoa sepavated insin
biyors 0.8 228 mowil uﬁm)-smrmm@gm%b/ﬁ@{mtﬂh@%@%fmﬁ&@%) (from

. - % I [ an 1n
AR08 Bte) B IDTHRIER: (o3nP Ui PR vl Do bl lr Gpprimidin-5-
otimegghyl ?%meﬂrmhmﬁeﬂwl@ (0. Bkg 292 mpelit(foem Bidmplded supra). The
5 E}sb}gt?%ﬁvﬂe‘aﬂed(a@ﬁb’ﬁtﬁ B35 G RRIRIMhds et BRI ure and
pﬁ\ﬁ’é‘ﬁwta?#‘?w&é?%tbaiwgpédiﬁwpymi ni do[ 4, 5- d] pyri ni di n- 2-
one as a white solid. (Yield 92 ng, 86%. HRVMS m z
cal cdlliienréadrsAbbblE ittt ot 3draARathfufaBPE m1) and cooled in an
33%3129%&@;@8{ S0P AN tétgfh?rdr(o@uﬁzis L, 2.15 mmol)
(gdle()mad@d drbpdisph Ehly ImiSRt'draWﬂ msyha&d.-.h lihé/&ilfa f@icz'tsqnmutes and
. (R).- (.- ) - 3= hydr oxyput.yr at e .

1o g eg@ﬁgkgllgnn}% 5 y‘?%ﬁ%?f“@h‘%"“ébﬁﬁ“ﬁf% E5pGelS mitdes “The reaction
it s Blteeed dhiosgh abed of Bi:'iiemlgad)rﬁd elmpddeith aﬂl(}jrlsdiceta@éi )Rurification
VO 5,6 I L U 04
eﬁ?fa?e%‘ff eglysiped interngdistensiontaptipebed wiith the snagiliest urea
fhitepnedieteand the m xture was stirred at room

tenperature for 4.5 hours. The reaction m xture was
15 di | ut,ed vvi.tﬁh additiglnc?bld di chl oy onet hane, washed with
wat e o By E ke B 0% 0) er Cveled amgliohies dodr ot (6 mi)
sudl trtited agaihtwﬁﬂmbtﬁdsﬂlr% fﬂéif—eﬁtdkgige(d A ﬂé’ug 15&0 {iﬁﬁ(:)l? Bs Q%bvte.
. f’hﬁg}g%tﬁdgg gﬂ@é@%{ﬁﬂ, éfh)gl alcgta?eg—ehexarléés gradient (??0 - )4/0%ae%§y1 aaceetate) gave

(@'lﬂj((fm'bﬂb'hiighefiﬂmihnylo@]-g?pglo]o)cklﬁlbrdlat(ﬁtﬁn@?ﬁgjr-%henyl)—3,4—
gg{yay . : | .85:.0,, 91, 29, r e
ester (1 gls]gﬁfindl géf’géﬁﬁﬁ%ﬁdﬂv\a‘%Ola‘?'s(ﬁﬁgég%iﬁ‘sgb%ﬁ'
et rahydrof uran - nethanol and treated wi th aqueous
20 g’@eﬂlﬁ%ﬁédroxide (1.ON, 3.0 nL, 3.00 mol) at - 25 42
C overnight. The reaction was concentrated. The
GESI-QPJ—EI*I)M@@X)Pﬁf(ﬁin)Lﬁ(‘&-‘ﬂn&ﬁbﬁfﬁﬁ%nﬂ)—7—phenylamjno-3,4~dﬂ1ydro-IH-
pyrimido[4,5-d]pyrimidin-2-one

Chiral /@/0\
N7 ™ N
'/\/(\
HNJ\N/ N"g

o

OH

.(R)-1-[2-(tert-Butyl-diphenyl-silanyloxy)-propyi] -7-chloro-3-(4-methoxy-

25 phenyl)-3,4-dihydro-1H-pyrimido([4,5-d]pyrimidin-2-one (0.71 g, 1.15 mmol) {from
Example 28¢ supra) was combined with aniline (1.00 mlL, 10.97 mmol) (Aldrich) and
heated in an oil bath at 110 °C for 75 minutes. Upon cooling to room temperature, the
residue was triturated with hexanes. The supernatant was discarded and the residue was
dissolved in ethyl acetate, washed with water and brine, dried over anhydrous sodium

30 sulfate, filtered and concentrated. Purification by flash chromatography (Biotage 40M,
ethyl acetate - hexanes gradient [20-40% ethyl acetate]) gave the intermediate (R)-1-(2-



et hyl acetate and water and acidified wth 1 N aqueous
hydrochl ori c acid. The organic phase was washed w th

VW I08H98983S ed over anhydrous sodi um sul fate, fiRCRERG04/003447
and concentrated. Purificationdy flash

chr omat ogr aphy (Bi otage 40M 20:80 ethyl acetate -

hexa -dMéRyl-silanyloxy- 1)=3- (4. ) o a
()3 2% (- bﬁt%g?}éf’mﬂgﬁciﬂ”-_)s? TR BhsBTb i Pheglmno-3.4
( RSBt Sl Py o aroa dosaA 073 & $1.9%)

PCT/ EP2004/ 003447 -75- Exanple 28Db

(R)-t ei)glEmwTHﬁggfpb%@gm&ylm@Bgrbwn.@tda%xﬂmség}-eﬁsimv-
B in Ty, E Myt S B iAol .5 dlpsigidip - ons wasdipsgived in

5 (@ntgdreps totralydrofirgn (7 mbjrenbirExadmit t2BebEpRMonas fluoride (1.0

10

dj ' i.chl ne ri ed .ove o .
ATESL S pAb L TEORE Dl B s 5 e
( AREFeRERN A uERsFoaaeh el anabilietresidue dissolvied imethvllsicetate and
gshed with vedtes i lEe LOLOL, % i
o 0 S T B APy o o
(ﬁ"&%%r‘ “ISR @ rensrRetide The sruste matetial wastrveified byl flashr
Sthromitogtathy (Bittagec0A, SUROER YEQ218aheQide) S &\ﬁg&t@gmd from ethyl

e G B BT R Bt P B cktomethoRy b o) -

15

20

25

[ bat i xgd-anhydride. The internediate mx
A A e

ved in acetone (8 nL) and treated

with a solution of sodium azide (0.44 g, 6.76 nmol)
AR IMPES) ) mit Calculstadrior RgHasNsydivi+HeTraes.a8 . Sofuad: 408.1878.

m nutes, the reaction was diluted with dichl oronethane
gggg%%gggg 15 The organi ¢ phase was washed with bri ne,
dried over magnesium sul fate, filtered and

f(%;“igg%ﬁ'%‘%%%@%ﬁ%@%ﬂ@ﬂ%&%%m&@rm| azi de.

This crude azide was dissolved in toluene (6 nL) and

soenpamsnd-Bat-dihydfd- | Hepyeimido (4, S eilpaivhidis 20okQ (qievcﬁo.gb 8, 58.9%).
e

heated in an oil bath at 120 £' Vigorous nitrogen gas
evol ution quickly resulted | 8%g the desired

(R -tert-butyl-(2-isocyanat

1- met hyl - et hoxy) - di phenyl - si | y the Curtius

rearrangement. This material was \Used 20 as is in the
next step. Exanple 28c

(B Mot ot kA o Brem relapeatondel 10 57,5 mmol) (Flulka)
and imidazole (960 mg, 14.06 mmol) (Aldrich) in tetrahydrofuran (65 mL) at 0 °C was
added tert-butyldimethylsilyl chloride (1.27 g, 8.44 mmol) (Aldrich). The mixture was
- allowed to warm slowly to room temperature, stirred overnight and then partitioned
between ethyl acetate and water. The organic layer was collected, dried over sodium
sulfate, filtered and concentrated to a residue that was dissolved in methanol
(approximately 45 mL). To this solution was added potassium carbonate (1.17 g, 8.44
mmol) and the mixture stirred overnight. The reaction mixture was then partitioned
between ethyl acetate and water. The organic layer was collected, dried over sodium
sulfate, filtered and concentrated to a residue that was purified by silica gel column
chrormatography with a 0 - 30% diethy! ether in hexanes gradient to give (+)-(15,4R)-4-
(tert-butyl-dimethyl-silanyloxy)-cyclopent-2-enol as a colorless oil. (Yield 1.43 g, 95%).
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di hydro- 1H pyri.m do[ 4, 5-d] pyri m di n-2-one Chiral | O
Cll N~ L O Si~ WO 2004/ 089955 PCT/ EP2004/ 003447 -76

WORPIYEPIBUL yI - (2-i socyanat o- | - net hyI - et hoxy) - B ERa0g4/003447

-silane (generated in situ fro 81 g, 2.25 nmmol of
(R -3-(tert-butyl-di phenyl -sil an)ﬁ oxy)-butyric acid)
( Fxaapic2opnpl e 28b supra) in hot toluene (6 nL) was
treated with [ (2, 4- dichloropyrirridin 5- yI)rrethyI]

E&@E@Ifggéydg 2 %’\r/% %@Z@%p@ﬁ gébgg‘réfla%rdgf at 120 C

for 45 m nutes and then cooled to roomtenperature and
concentrated to give the i nt er@edi at e ur ea. Thi s urea
was di ssol ved in anhydrous t afEdr of i uan (7.5 )

and cooled in an ice - bri ath. Potassium
tert-butoxide (1.0 Nin tetrakydfofuran, 2.15 nmL, 2.15
mmol) (Aldrich) was added dropv\n . The nmixture was
stirred in the cold for 15 m nutes and 10 then the

bat h %iasl rermq\fz f\ tirring continued for another 5

m nut’e &% Bk %(Wth@hé@ﬂﬁﬁdﬂ@doxﬂimydgpemﬂ-enol
b(ddlscg, 6337Imm1)q&onaﬂﬂazﬁbllét29ﬂs rhj"arﬁfm!kuﬁ fBlyst 122133

l

b

ot GRRBEDn Winene, FRcnE s i enbo seosmbes a}l%;ressure

dﬂ’dt@ee]aym@ ford 6t31ls31ﬂesThe&atﬁﬁreﬁaﬁmdteah& thé:? ﬂIt@:féH N@neéhtrated to a

%E’#a.“f"?"e‘%nm e U505 bl SRR BicariopAP B beAs25% ethy
tEEtiEHT destngs gredignt i pive &n) (IR, A5 B tergiity]-dinkéthyl-silanyloxy)-
ROEIBHEItiARI8 a (o RifeXdif %ﬁﬁ}d é‘%g;}m'g g1oaf mol) as above.

Purification (Biotage ate - hexanes

adi (30 - 40% et hyl acetate) gave (R)-I-
[%;L&@Pg—igfbutyl - di phenyl -si | anyl oxy) - propyl ]
-7-chl or o- 3- (4- met hoxy- phenyl ) -3, 4-
iRy 18,85 )- £~ Aidordyeiopén oot Ryt P -RidetBPesilah i €l d 0. 78
g, 65.0%. 20 Exan‘pF ?ﬁpﬁgh@l&ﬁaﬁ?ﬁmﬁg
(R) - 1- (2- Hydr oxy- propyl ) - 3- (4-H7et hoxy- phenyl') - 7- phenyl
am no- 3, 4-di hydro-I1H pyrim dq¢[4 5-d] pyri m di n- 2- one
HNXN NO (R) - 1-
[2-(tert-Butyl-diphenyl -sil QI ey ) - propyl ]

-7-chloro-3-(4-nmetho)y 25
phenyl) -3, 4-di hydro- | H pyri m\o[4,5-d] pyri m di n-2-one

(0.71 g, 1.15 mml) (from \‘é

To a 0 °C solution of (+)-(1R,3S) -3-(tert-butyl-dimethyl-silanyloxy)-cyclopentanol
(745 mg, 3.44 mmol) (from Example 29b supra) and triphenyl phosphine (1.17 g, 4.47
-mmol) (Aldrich) in anhydrous tetrahydrofuran (60 mL) was added dropwise diethyl

-azodicarboxylate (710 uL, 780 mg, 4.47 mmol) (Aldrich). After 2 to 3 minutes followed a

dropwise addition of diphenylphosphoryl azide (950 KL, 1.23 g, 4.47 mmol) {Aldrich).
The mixture was allowed to warm up slowly to room temperature stirred overnight and
then partitioned between ethyl acetate and water. The organic layer was collected, dried
over sodium sulfate, filtered, concentrated and the resulting residue was
chromatographed on a silica gel column with a 0 - 20% diethyl ether in hexanes gradient

to give (+)-(15,35)-(3-azido-cyclopentyloxy)-tert-butyl- -dimethyl-silane as a colorless
liquid. (Yield 589 mg, 70%).

HRMS m/z caled for Cy HpN30Si [M]™: 241.1610. Found: 241.1613.



Exanpl e 28c supra) was conmbined with aniline (1.00 ni,
10.97 mmol ) (Aldrich) and heated in an oilbath at 110
VO 2HH/059958q nut es. Upon cool i ng to room t enper aPUTEP2004/003447
the residue was triturated vvitﬁ hexanes. The :
supernat ant was di scarded and t 8 resi due was
d Kedain ethyl acetate, washed with water and
F%&—Hﬁed over anhydrous 'sodi um 30 sul fate,
{1 ﬁég@gigd con%(;:ntrat ed. Purification by flash
chrd gEApNEET 181’é’g’éethblmﬂanﬁlpmy)l-%b?@@afb@mmhbianﬂhﬂsulfany'l_
op e-bA@rYicaidhyithdcgtaat e] ) gave the internediate
(R -1-(2 WD 2004/ 059955 PCT/ EP20041003447 -77
tert-butyl -di phenyl -silanyl oxy-gropyl)-3-(4-methoxy-ph
enyl ) - 7- phenyl am no- 3, 4-
di hydro-| H pyri mdo[ 4, 5- d]ﬁi\/rl md’ in-2-one. (Yield 0.73
g, 91.99%.
(R -1-(2-tert-Butyl-Bi phenyl - sj anyl oxy propyl)-3-(4-m
et hoxy- phenyl) -7 phenyl am no- 3 ro | H pyri m do
[4,5-d] pyrimdin-2-one was diss n 5 anhydr ous
tetrahydrofuran (7 nL) and treated W
tetrabutyl ammonium fluoride (1.0 Mi n

5 tetr anymcgﬁmaaﬁm-@s Bk)- (%Zﬁoregabg tﬁogﬁ &P&bﬁtpl aunnethyl—sﬂane

m xt u

b
38%% ia E 3@ gl% gf‘ %qﬂa%c HPEDdn @%@npwetnhlﬂ was added platinum
axidea(58 ng 0. 24\mambE)C{AMﬁdh)V\fth@ &mﬁﬂﬂde Rhl BRdr g @RI §
[]4€ over a us sodi um ‘sul
PR R oy a e o R Yo B0 et s themfltered, the solids
peare wagwd witlf tesliydtofurim Gapptroxinedly 3¢ Bil()hﬂﬂ&hé’r&ﬂﬁlbmed filtrate was
10 %Qﬁg&u%té&’ﬂo a%ﬁﬁ@%ﬁat wgsezfj?%%'gd Lg%gox%g %Oa rnb Z"f‘o this Solition was

acetate

@Fbsl cttqethﬁ%@nw%u@s 7@5@@@9@1@1)1@&1&:1@@@@@%@@0 2-

o 902;15 o Hﬁ?%[‘é"&%‘)ﬂ@*ﬁ’dﬁ%@ afll Fiedmixture was

eatﬁﬂa EE’S@ %@m’eéﬂ%tbﬂa@@ded and mmas@b@m{emeﬂlwl acetate and
4R6er1 Ghé or%ﬁ!kﬂ ghver 4636 cé%d dlied B¥@Soltidin dtute, ﬁltered and

S??‘)‘%Séﬁ@éR gf@‘:}fttilé ﬂf%‘é’lgﬂiﬂsllneh}i )ﬁéﬂméwagggphy o sitca geio column

iR, a405) 2000 adsf @eeyatancm&a@eegﬁaaﬁnt toBivd (l)ngas)Zz;Q?L(tm-buryl-

TRty et R SRS B Pl L eetiita prempgine peerboxylic acd

a@a’b@tqr@s acb]@tly:*.sd'nmum(yﬂ s{¥igld 9abneg, iode6)( 1. 27 g, 8. 44
mol ) (Aldrich). The m xture vvas aIIovved to warm
'3 e hen
D B G AR P L 2 R gl
]?.L nll C Iayer was col | ect ed, dr| ed over sodium

1

L

20

(-)-(15,35)-4-[3~(tert-Butyl- -dimethyl-silanyloxy)- cyclopentylammo] -2-methylsulfanyi-
pynmidme— -carbaldehyde

Chiral

NT ™= H
P
87 TN” TNH

Sl'/-
~Si
O-S{

To a solution of (-)-(15,35)-4-[3- (tert—butyl—dJmethyl—sﬂanyloxy)-
25 cyclopentylammo] 2-methylsu1fanyl—pynm1d1ne 5-carboxylic acid ethyl ester (910 mg,
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sul fate, filtered and concentrated to a residue that
was di ssolved in nethanol (approximately 45 nl). To
WHi2804498993F i on was added pot assi um car bonat e (1pEf/h2004/003447
8.44 25 mmol ) and the mxture stirred overnight. The
reaction m xture was then partlﬁponed bet ween et hyl-
gséate gng wat er. The organic |ayer was coll ected,

1 tramdixarpleid swes) initetraydbfand (Bpmdgnat 0 ACeths added in

tpnraoﬁelsﬂhﬂua altﬁﬁhuhﬁﬁycﬁiﬂé @56 %0403 5}2 'n}.ﬂn&? I@l%lncﬁ? ¥ reaction

h h
Cmé‘gl L Egtﬁggb’g@’g) %q}ygf(’vﬁ%nwﬁy tyroom temperature Alf?er sgi(r?l?ﬂegvemght
(11he reaction ylixuirerwhdwydursd ko pyHinag inte ¥ &k R0 i@8refbf ethyl

C%#ﬁépag’g%ﬁ%h@ﬁ% I ggu%g%taé%gﬁbpéﬂ?t?gﬁartrate%% t10c1)18 5e50rgamc layer was

(cPfleqigdz dzigyl oger sodium millfq,tb fitered iyd comickranittdyd sotidcthePas then
0 .0
rHl&"S R’IESH%RZ{) h%?ﬁl%an LZ, %‘]ﬁ’yfdgﬁl?%‘ﬁfﬁ "8%&?51 IE%BE% dioxide
( ! é’zén%i 11 mrpql a@dglch)aa:@thmubcrur@me stifFachoyrRigh®aThe sturry was
t

?é%@ﬁ thad L@h\ﬂ {vglieﬁge@wﬁﬁ 18t (gf;!lr%ﬁ g?roén:ﬁ;tely' EEDA'A}J) and the

E?:mﬁ %%‘M%Seevan%t erciione et waspwifiestiryschromatography
Tinen sﬂaatgtel @huih¥EtH £0 wgecya Jﬁ@ﬂl f eﬂl&ﬁh%@xarfeg gfa%ﬁlén&l %{. e (-)-(15,35)-

AT B8 st e o

Eeoaabéée}qdads eViscdd cgloﬂ@ss 011 (Yield 615 mg, 76%)
(+)- (1R 3S)-3-(tert-butyl-dinmethyl-silanyl oxy) 1o

‘HIQM@W/EEQE@ korﬁyﬁzgﬁ)boéél?ﬁ/ﬁl*ﬁj 368(1§2g| lqo cll5 3%% 18%' 9.

+) (IS 38) (3- Azi do- cycl opentyl oxy) -tert-butyl-dineth
N NChiral 0 To a 0 C solution of

(+)-(1R 3S)-3-(tent-\butyl -di net hyl -sil anyl oxy) - cydope

000835)-195(F4BBIG. dmth Gl @ fhoxy-phenyl)-7-
LA B it 2207

added dropwi se di ethyl azodicarboxylate (710 L, 780

ng, 4.47 mmol) (Al drich), After AB. m nut es
foll owed a
I/I\
\s’l\u/ l;l/ko
-4
"X

A mixture of (-)~(15,38) -4-[3-(tert-butyl-dimethyl-silanyloxy) -cyclopentylamino]-
2-methylsulfanyl-pyrimidine-5-carbaldehyde (596 mg, 1.62 mmol) (from Example 29
supra), p-anisidine (210 mg, 1.70 mmol) (Aldrich) and a catalytic amount of p-
toluenesulfonic acid mono-hydrate (25 mg) (Aldrich) was heated at reflux using a Dean
Stark apparatus for 16 hours. The mixture was then cooled and partitioned between
ethyl acetate and water. The organic layer was collected, dried over sodium sulfate,
filtered and concentrated. The residue was dissolved in anhydrous tetrahydrofuran (60
ml.) and the solution that resulted was cooled to 0 °C. This was followed by the addition
of lithium aluminum hydride (184 mg, 4.87 mmol) in portions and the sturry formed
was allowed to slowly warm up to room temperature. After stirring overnight the
reaction mixture was added in portions to a vigorously stirred mixture of ethyl acetate
and saturated aqueous potassium sodium tartrate solution. The organic layer was
collected, dried over sodium sulfate, filtered, concentrated and the residue was purified
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dropw se addi ti on of diphenyl phosphoryl azide (950 L,

1.23 g, 4.47 mol) (Aldrich). The m xture was al |l owed

WO 2WRfogvdsp slowy to roomtenperature stirred peormp2004/003447
over ni ght and 20 then partitioned between ethyl

acetate and water. The organic -8yer was col |l ected,

dried over sodiumsulfate, filtered, concentrated and

t B cheomatography with dsdicagel cobmo neing g Da30lidetbyl agetaiclindgxanes
98tadeitUTHe PhddhcPirOm thR PrHic a4 1ra €410 Vel Tn BRERRE S ethane (50 ml).

di ent
r T Shipsotagpn s addddrieariimeine 19 06 654 ryRoR(Aldri) and the
| nﬁkﬁﬁﬁﬁiaﬁﬁ)o@e&t@@ﬂ’d oflowet dr %Jw{sé/ h&®1i801988a 2% phBYdene in toluene

Fhton $570 o 157 eSD iblahoRs ssethios b Hiagisa s °C and 1 houra

- ¥&m Eerapgrhen & reaction mixture was pa.rhhoned between ethyl acetate and water.

( Tile %%n?’é%ye? m[a ccg]j eﬁ (%‘lf%%/ by ls%%g:y sulf Jc £f é/rleg QQQ co CI)(c%l]trated toa

open isu
pmSld’nEGhﬁéﬂf% P@altﬁbd) hy k: nmiograph)hw a eilitegel Chlupal with 05639% ethyl

(+) (1S, Hﬁk% 38; az?lzl 0- cycl o%%ﬁﬁs%lo@ gtert—butyl- fhyé SﬂanYIOXY)'
hecl s %eae etheRy-pheriyd)- frapathyl ewlfa@m E%adaﬂprctrozléi—pynmldom 5-
@ idh-210h@ROhn 6BQVKTLe fol sakldledrinl abh mpTysRXi de

24 mmol ) (Aldrich). The m xture was

ng, O.
n
E}é%ﬁ\ﬁ?aﬂ c R SRR AL Bl HE TR P58 he
solids were washed with tetrahydrofuran
(BExppnplei2fat el y 30 nL) and the conbined filtrate was 10
concentrated to a residue that was dissolved in

PRt d D0 b g R s st mmothomyphenl 7-
el Y&ml@h’ri'(# drm%%mm%[ﬁ@mn@n&amoxyl ate

(594 ny, 2.55 mmol) (Al drich) andthe m xture was

heated at reflux for 45 gihut es t 9 ’eo ed and

partitioned between ethyl a 8t wat er. The

organi c | ayer was coll ect rl"bd over sodium

sulfate, filtered and 15|N atedtoare5|due

that was purified by chr @phy on a silica gel
S) 4

colum wth a O - O% tate in hexanes
gradient to give (-)-(I t-butyl -

di met hyl - si | anyl oxy) - cycl opent yl am\n ] - 2- net hyl sul f any
| - pyri m dine-5-carboxylic acid ethyl ester as a

col or b &8 ii¥%h YN 19,55)—1—([gi-(?érgb%%r?-a‘i.rx%bm%é?ﬁdnyloxy)—cyc_lop entyl]-3-(4-
methoxy-phenyl)-7-methylsulfanyl-3,4-dihydro-1H-pyrimido{4,5-d}pyrimidin-2-one
(610 mg, 1.22 mmol) (from Example 29f supra) in dichloromethane (50 mL) was tr¢ated
with 3-chloroperoxybenzoic acid (75%, 590 mg, 2.56 mmol) (Aldrich). After stirring
overnight the mixture was partitioned between ethyl acetate and saturated aqueous
potassium carbonate solution. The organic layer was collected, dried over sodium
sulfate, filtered and concentrated to a solid that was dissolved in aniline (7 mL) (Aldrich).
This solution was stirred at 95 °C for 6 hours then cooled and chromatographed with a
silica gel column using a 0 - 20% diethyl ether in toluene gradient to give (-)-(15,35)-1-
[3-(tert-butyl-dimethyl-silanyloxy)-cyclopentyl] -3-(4-methoxy-phenyl)-7-phenylamino-
- 3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one as a white solid. (Yield 450 mg, 68%).

HRMS m/z calculated for CaoHselN5QaSi [M+H]™: 546.2895. Found: 546.2902.



HRVS ni/z cal cd for CL19H33N303SSi [ MtH }: 412.2085.
Found: 412.2088. 20 Exanple 29e (-)-(1S, 3S)-4-
sBut yl - di met hyl - si | anyl oxy) - cycl opent }ﬁ% 470034
W&Og’é’?ﬁ& sul fanyl - pyrim di ne-5-car bal dehyde Fa 1‘&%])4/003447
~I' SN NH To a sol ution of -82-
(-)-(1S,35)-4-[3-(tent-butyl -di net hyl -sil anyl oxy) 25
| am no] - 2- et hyl sul fanyl - pyri m di ne-5-car box .
ylic acid ethyl ester (910 ng, WD 2004/ 059955

F(le'J(ﬁ’g‘gOﬂl(gQ?fkﬁz cy%ﬁn n%fi-)-ml etgf)hpﬁh 2 thino-3,4-
ngﬁﬁ@n%ﬁrt t @ﬁ% rF% arque (t258 nf@ﬁ ggd‘?n%m)

(Al drich). The reactlon mxture was aIIovved to slowy
warmup to room tenperatdure. Afte °rying over ni ght
the reaction mxture vvasp rtions into a
vigorously stirred mi xt ur €} tNhy 5 acetate and

sat urat ed aqueous pot asswﬁhws d tartrate sol ution.

The organic | ayer was | ec dried over sodium
sulfate, filtered and cQ nted to a solid that was
then dissolved in dichloromethage (55 nL). To this
sol ution was added nanganese di oxide (1.92 g, 22.11

5 The 4Tt AR el ey SR e RO REr G- L4 prethory-
tpéﬁnwdphénﬂmﬂlnbaawﬂﬂmdMH-pyﬁﬁldd[l 5&1]§yﬁ1ﬁ§dlhr i Q@-one (445 mg, 0.82 _
IR BO-R ALt B Yhre B SRR b uupisiiasid in
clithioroned hnaso(bqurB((S%th] atdwyitee{I00mli) at BECarefeer stirring for 30
i\t!;??l{t&rb%l ; yhﬁx%rﬁgrtaiz;l &‘I%(ﬁ%th;h ety Calcetaiéan )(/illaIFIna ous sodium
a4 ad ey Pt the Aweans feyer Basadibethdishliiia the addition of solid
Sb&oh By &lxRtel qfh%o? Jmc lﬁfgr%ﬁ?fgﬂééé@ d.g%g’%eﬁ so [g@: EEAe, filtered

cal.cd for Cl
394 copeantraty tCEk P@ﬂrz@waf Pym’@q@ies})mmtqgraphv with a silica gel
%oldr@ﬂi tndutoy 1001 i Béélta'té il BEMheXH)0 - 4006 k@REHEMfiliran in ethyl acetate
Gadicitds e TR ) 3 -phenyl)-7-
sEadicntdn e dr %h?%omcbi}?mtﬂ% [4-methpxy-phenyl)-
15 phenyihchine- Z-meﬁmlH@?lrih&Ho[é $-dlpPimidiR9-dheNsd white solid. (Yield
307 mg, 86%).

"":1
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HRMS m/z calcd for CqHsNs05 [M+H]: 432.2030. Found: 432.2036.

Example 30

3-[-3-(4-Methoxy-phenyl)-2-oxo-7-phenylamino-3,4-dihydro-1H-pyrimido[4,5-

20 d]pyrimidin-1-yl}-propionamide
S
Jﬁ:\,g
To the solution of 3-{-3-(4-methoxy-phenyl)-2-ox0-7-phenylamino-3,4-dihydro-
1H-pyrimido{4,5-d]pyrimidin-1-yl}-propionitrile (60 mg, 0.15 mmol) (from Example 26

supra) in dimethyl sulfoxide (2 mL} at 6 "C was added 1.0 N aqueous sodium hydroxide
25  solution (0.42 ml, 0.42 mmol) followed by 35% aqueous hydrogen peroxide (0.35 mL)



CO5 A mxture of
(-)-(1S,39)-4-[3-(tert-butyl-di net hyl -sil anyl oxy) -cycl

woopenvsdessri nol - 20 PCT/EP2004/003447
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2-met hyl sul f anyl - pyri m di ne- 5-car bal dehyde (596 ny,
1.62 rmol) (from Exanpl e 29e S%Ta) p-ani si di ne (210
(AlL.drich) and a catal ytic anmount of p-

t 451}@%%‘@»2 r@ﬁ%%n BeTrawRiostiedraa 0 &Cfo2 hejyrs aad cuhqmat)room

E&aﬁs@@vahlghefmreuéﬁ&gwas ARAN with &Ity ARBAL Aokt | %Id washed

our s re was .t hen cool.ed and partition
SOMBRISE (8 P ke SPoBoirdaiatiss vashed voitupmmec I0agbrand dried over

wahydolk eadiesh, sulfate, _?iﬁte@étﬁ Ea.n&@dhwﬂh‘ét&iftﬂxﬂ@r re&ﬁcéd prle@ufho give the
ra e_resi
SRS B8 SR of ep et g ety o0 hﬁ%?ﬂea et acetate

- thgive Bels & (¢ edethasy- ploalyDel-bmo - ﬁllen'ﬂmrﬁnm%- Pitimido[4,5-

PR Bl BT u@fgdPg%ré%%ﬁEJ

allowed to slowly warmup to roomtenperature After
vernight the reaction mxture was added in

portions to a vigorously sti rred m xture of ethyl

53 qhers-BityRaphe Rl LA BEk I BIRPHSadRPL aSSi um sodi um

tartrate sol ution. The or gam C Iayer was coll ected,

dri ed over sodiumsulfate, filtered, concentrated and

the residue was purified WO 2 / 0899- 55

PCT/ EP2004/ 003447 -81 by r torgmaphy with a silica

gel colum using a 0 - 309 gcetate in hexanes

gradi ent. The product fro@\ p r| fication was

di ssol ved in dichl oroneth To this

soI ut| on was added triethyl am ne (910 L, 0.66 g, 6.54

e S Ao e B SaRRE e o ot

dichloeomethage K@h‘lloﬁnéc’ﬁé‘&r mholeduld siaven)| YmfdHzuled)).394f 5.65 mmol)

P 9] B 3 P e B A .05
$0¢ mnl)éﬁa ydetdcdropwise and thenéxture Wisetioredah roorh dgmeperature for 4.5
MRS CThtE ?@atc\ggm ugfﬁlﬁedw&v uté&) %%{@daﬂ ot (ﬁfhﬁ)#rggtﬁlgge, Ihed with

concentrate resi

Yileh (AR G dpmg, @wdawglr mlwlrg@q sodimy aqﬂfw,tﬂite@ed Argbogncentrated.

Biifif¥dation fﬁ%@cﬁrﬁrﬂ%@d@ @th L20L Eﬂ&Zl acetate - hexanes) gave
1S, 3 % % fr@f -"bu I - df et hyl - nyl Oéﬁ 0
6459030@‘ PRepy Ty @FDEE‘-)&CI?i%‘lhB{ Lestari (¥igld 1.33 8, 92.4%).

di hydro I H pyrim do[ 4, 5 d] pyri m di n-2-one as an
of f - T\hﬁ:hﬁtﬁ‘yﬂ)&m (39Bigd 373&1@&}%%9@”&%3@@“&%&’6{&@-

xg%li] 31;@"2 %e@%g\gﬂe Lag{lﬁ-e up é()% l%rd?roxlde?ijw 4.3 ml, 4.30 mmol)
4t 35 (°CeorverBghty | Fhdirestioy misturanyds @mydenn'ﬁtddmfen 1y hpurs. The residue
W%'ﬂﬁﬁ%ﬁ%@&eﬂ}l)aégtéte and water and acidified with 1 N agueous
hydrochloric acid. The organic phase was washed with brine, dried over anhydrous
sodium sulfate and concentrated. Purification by flash chromatography (Biotage 40M,

20:80 ethyl acetate - hexanes) gave (§)-3-(tert-butyl-diphenyl-silanyloxy)-butyric acid.

(Yield 0.89 g, 62.2%).
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phenyl am no- 3, 4-di hydro- I H pyri m do[ 4, 5-d] pyri m di n- 2-
wWOSesdnigsdk / | G Il HII NNOOJ g A solution
(-)-‘(qiug,%S) -1-[3-(tert-butyl -di nethyl -si | anyl o%Tf‘"%Pﬁ‘é 4003447
opentyl]-3-(4- -84 - :

nmet hoxy- phenyl ) - 7- net hyl sul f anyl - 3, 4-di hydro-I H pyrim
dExpmple3id] pyrim din-2-one (610 ny, 1.22 mmol) (from
Exanpl e 29f supra) in dichl oromethane (50 nL) was

t reat ed A - chl o1 oxybenzoi.c add. (75% 590
né?f‘%ﬁ—g%% ;sg‘(—%lng{r&l g%‘?&ﬁﬁf %%?%gtcﬁglﬁnﬁg gﬂa(%l\‘:/: er ni ght

the m xture was partitioned between ethyl acetate and
saturated aqueous potassium garponate sol uti on. The

organi c |l ayer was coll ect ed edeaver sodi um

sul fate, filtered and conce ated to a solid that was

di ssolved in aniline (7 Brich). This solution

was stirred at 95 C for 6 rs’\b'h'%mgool ed and

chromat ographed with a 25 silica gel colum using a O

- 20% diethyl ether in toluene gradient to give

(-) - ( {83 FprtaButyl-diphenyl-silanyloxy)-butyric acid (0.88 g, 2.51 mmol) (from
[ BxdrhpR131R Wipthy WidaLBKea H T enl;

Exd 4_5 & htg )g/f‘_)phes'r‘ﬁls)ﬁ_ 6 élhgﬁzg%’dgrenﬁ%g'{aﬁx ‘fé gRe Akl bver molecul-ar
351ves)-n{aetBYIRmIRg (G T tby 4 0& mamely fAlérighhwas edttedagdghe resulting
V\éblhﬁcl)ﬁ W'ata é%olé&ﬁh%%ﬁ&tgﬁgaﬁgbaﬁa ﬁh}{l _cﬂg%g\foh%gt% (Oi:29 mIa,_3.03 mmol)
<R ae Gy e piEREbYas ki the cold or 50 mintes,
8Phé&xantide ufird was dilugdd with 38 ittohal didhloromethane and washed with

- roxyrcyclapentyl) ;3 - (4:nethoxy-phenyl) -

R A0 TS ettt e R ol S oo sulfate, Sltered
pynd comtentr@ed hegiGhtireatrudé Mikedldnhyditie.i N NA OH 5
(-)-(1S,3S)-1-[3-(tert-Butyl-dinethyl-silanyl oxy)-cycl

opent = (4 : : -
ohopy T4 el Mt aphydeide s disrqlycd i acegpe {1Qmf apd rated
r Vith @i saluiograf spdinm asigle (0.9, 7/hAvhinol &ddni@aan?étee sthggg at room
SRR atWRSiOoE N S BRhYERS thdrAchaYwhe ShHe WRACAENGrAftMahdand water.
di'[‘ﬁhl or oneé)&lgane sol gtc{ on (5, rrL% .and water (300 L) at_ O
chaprgapicphase wasgvashed wish Wu rded o¥eE mAagREtinE sybigte, biltered,
PUtickhtr 8¢ 8nd BH¥E BB} iyder 68 WlcQuA@ glvd\SABUELHDutyl-diphenyl-

sadi um droxi,de and the pH of the aqueous | ayer
. wﬁ’gﬂi‘&fﬁg‘fﬁﬂﬁaﬂiﬁ via the addition of solid sodium

hydr oxi de. The organic | ayer was coll ected, dried over
sodi ubhsciiflabhzde wad diesobekd ianduena (emi) ahé tieited dn an oil bath at 115 -

;1%?): "gf;ﬁr 2P alink@s Q'i‘éro%&sex%tr et Ears%%fu%%rnacﬁlr%éidw .rets&ltead to give (S)-tert-
butyl-(2-1socyanato- 1-methyl-ethoxy)-diphenyl-silane by the Curtius rearrangement.

This material was used without further treatment in the next step.



colum and a 0 - 100 ethyl acetate in hexanes to O -
40% t etrahydrofuran in ethyl acetate gradient to give

W()(zo)m(s];ﬁ-‘»SS) 1- (3-hYdroxY-cYcl oPent Y1) - 3 PCT/EP2004/003447
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(4- et hox!l ' - PhenY1l)-7 ~ 15
phenyl am no- 3, 4-di hydro-I| H pyri n‘?%o[4 5-d] pyri m di n- 2-

te solid. (Yield 307 ng, 86%. HRMS rn/z
caﬁﬁiﬁ’wﬁg\rﬂcmmsr\lsos [ MtH] +: 432. 2030. Found:
432. 2036, Examle 30 3 -
[ £8) éz[zn@w&a@m@mylysmmwﬁpmwﬁyx -elifborm3 ¢ 4nethbyylphenyl)-3,4-

- dit Ryl [ n-1-yl]-propi onam de
BijrHN AN ~I é]?’ﬁﬂm&l%u%n g% of

3 [-3-(4- mathoxy phenyl) 2- 0X0- 7- phenyl am no- 3, 4- di hyd
ro- 1H pyrim dof 4, 5-d] pyrf#i di n-1 b‘roplonltr l e
(60 ng, 0.15 nmmol) (from supra) in

di met hyl sul foxi de (2 rrL)ht/ was added 1.0 N

nmol ) foll owed by 35% aqueous &n peroxi de (0. 35
nm.) WO 2004/ 089955 PCTI EP2004/ 06 A%~ -83 (Fisher).
The reaction m xture was stlrredia 0O Cfor 2 hours

~aqueous sodi um hydr oxi dé” 25" so ut? on_(0. 42 nL, 0.42
r*

and then at room tenperature ¢ ight. The reaction
was diluted with ethyl acetate ¥80 nL) and washed
wth water (3 x 20 nL). The organi c layer was vvashed

\émult P aﬁ?i-{éﬁ lfl%ltglr @‘ Qso%ﬁ.gatgr E%é{eny I&Igergerated in sity
pfr essiBS gt b5 himreoltolh éS)%%teﬂ%@l@&p&eﬁﬂ%ﬂﬁEﬂoﬁ}*)ﬂﬁﬁyﬁ@ﬁad) (from
pE‘idnﬁ}%I@gl@¥uﬂr§€ﬁ§"l§c}t%lluéﬁea(t7l mf) w RN &84 %ticlyoropyrnmdan 5.

acet a

3¥1pms&yﬂimq%bwwbmyme(m&bg,n Pemdlatfrom Eashipt Rydipra). The
r @sthiibiPyrhd Haa8Q] 4. 1§P °é%§§’ &g Hﬁ:gitgsSélrjlcz/ )’6})15 Eé&@(ﬂ ?cp 9@{9 ?emaperature The

| d Y
(éctgyn( PRy o ﬂPé’rﬂ}F nghnomomgl)}t @31015}5@3 40McP@70 ethyl acetate
o/ heRafehé) @ @we ale QePintd@nddibte.

The purified urea intermediate (1.32 g) was dissolved in anhydrous
tetrahydrofuran (5 mL), cooled in an ice - brine bath and treated with potassium tert-
butoxide (1.0 M in tetrahydrofuran, 2.1 mL, 2.1 mmol) (Aldrich). The mixture was
stirred in the cold for 15 minutes and then the bath was removed and stirring continued
for an additional 5 minutes. The mixture was filtered through a bed of silica gel and
cluted with ethyl acetate. Purification [Biotage 40M, ethyl acetate - hexanes gradient (30
- 35% ethyl acetate)] gave (S)-1-[2-(tert-butyl-diphenyl-silanyloxy) -propyl]-7-chloro-3-
(4-methoxy-phenyl)-3,4-dihydro-1H-pyrimido[4,5-d) pyrimidin-2-one. (Yield 0.97 g
59.4%).

Example 31d

(8)-(+)-1-(2-Hydroxy-propyl)-3-(4-methoxy-phenyl)-7 ~phenylamino-3,4-dihydro-1H-

pyrimido[4,5-d}pyrimidin-2-one
* Ghiral /@D\
i

LT
-

H

CHne



Met hyl (S)-(+)-3-hydroxybutyrate (0.48 g, 4.04 mol)
(Al drich) was dissolved in dichloronmethane (6 ni,

wio b@d/o@wes nol ecul ar sieves). Inidazole (0.39 e
oy PER drchy was added. vhen al | had di ssofGEPARMCssT

tert-butyl di phenylsilyl chlorid&6-1.05 nL, 4.04 mol)
was added dropwi se and the m xture was stirred at room
t enpefdt Ln{%-(feuiﬁ“Bu%dﬂE&ehﬂtmlsnylii}é -prepgi-7ehlonox3(4-enetiascy-phenyl)-

dil1udi8: | .
it i iy i e
39\ combapedih ewfise h.Phmde10.9Pmrnel) EAkdrish) syl heated in an
f bﬂ&hﬂﬁtﬂ@ﬁﬂto QFRp Y nfiBhel, 38€ered@in ﬁu@ére%m%oﬁe%é Adin
5 hex ant}%% d% ﬁ%ﬂ’l h .
Birdprithyethracsiateandashed yith siatsrand baiseq The organic
rrph:tsy: Iwae stied ovér¥indlydrohs Sgdlﬁm Iﬁ&atﬁ?/ﬁlter&il endresiehtre88 eThe crude
was, dissol ved.in 3:
a?’éﬁg iy SR B F 155 e et ontaTbecRipbiped lot was
Bapbohr dmatiogriptiy (Blbtdyﬁ 4ani3 eﬂilyl acktadO)- hmh):s gradient [20 -
455% eﬂﬂ’y@ ﬁ&t&@}) a.n:ﬁhrfﬁer{ @rg&gfh%a XL aﬁ taX@Ete a rtgéx%g the

after was p Ione

10 e{lﬁsrrnfé&!% gﬁ%el -Srderihuei-diphensosilanyloep pramyh - i—(Nraqh@qzuphenyl) ~7-
e dI?F’;%?%‘g?*%EE?gWOUS U ﬁzﬁﬁﬁ@%ﬁ“—’éﬁﬂﬁ@ﬁm% g 59:1%).

B orEhE e LB e R SRR B g mthony
(ﬁ)en?l)(l-phbn)ﬂ&thiﬂo-—ﬂk& b=13{- Ez:gw A4 5= @}ﬁyﬁhh&rﬁ@«'oﬂe (0.69 ¢, 1.08

o C’ég‘z’i‘)%‘ilfﬁ’g‘?fz agll%kougsﬁfﬂ-g}’ gr? %’7 ml). Tetrabutylammonium
15 (B)orider(il 08t ipltett ehyidsafayemn dBanl, 4t inydol p{Aldxigh ) Whsdesd bnd the

(G Yiteerttandieiangilonh 4 6 3857 BRI Afe ol oroom

(tempgragurept Femn)qumomnh@teax dityelresi@ieawautben yakansip in ethyl
A ceeed MROwhdhed Wit Wi} "9(6&@5 bﬁ% %@ 8%1ed Qv anhydrous

nmol.ecul ar sieyes). Triethyl am ne

(SRABtP arptatfad: S%Pé@rlaéms PHJé ?@bmﬂqsh@mmmranbm (mage 40M, 80:20

20 Iadetm &fmﬁe@) and\éxly! dr Hh h) addggm;%g%ﬁame groduct was

*‘%& %Péteadgﬂgoﬁor%ao o Bisaptiere) WAssgmbined with

Tdoenpraeatdé heerivl &Tobtéﬁ':ddzﬁé‘r Iéa&ﬂé?%ﬁd%&rﬁstaﬂidéd fr@ﬁﬁ’sthyl acetate to give

ne_ an an rrn

TR P R RS Bt ol P G E s diydro- -

qukiizitde[4, $-1dl]pser:mnﬂmdmmﬁms nodriite salidd (Yieldyt. Ve g 14861 %Y. Udelting Point:
25 Migyedogepydri de.

HR-MS(ES") m/z Calculated for CyH3sNsOs [M+H]™: 406.1874. Found: 406.1878.
ICsp (KDR) = 0.137 pM, ICs (FGFR) = 0.612 pM.
_Example 32a

cis-3,5-Bis-(tert-butyl-diphenyl-silanyloxy)-cyclohexanecarboxylic acid methyl ester

5\? o Q/z

30



The internediate nixed anhydri de was dissolved in
acetone (10 nL) and treated wth a solution of sodium

WOI081/0809530 g, 7.53 nmmol ) (Al drich). After sti %‘r&&z%mouw

room tenperature for 15 m nutes, the reaction was
diluted with dichl oronmet hane and7water. 15 The organic

phase was washed with brine, dried over nagnesium
sul f affe,a solutiar elis-3,5 ifydnryatyehaxahedberyliortidfthethyl ester (1.0 g,

ue@@rmﬁbm)py@%&a&@r&ag&% i é% a%ca&te:e&zt 'c?ytdmlten@ lsPY80Y b ruary 20,

azl e crude azl

| anyl
ZLQ‘iﬁy 3@?%#@?%@8((5 ) ywag ﬁ@dqde!apéemlﬁ(la(}? Hil#.9B srpol) (Aldrich)

. atnd 1ot bu@?—&pﬁeﬁ?l&ﬂﬂ ChiatidE{ £S8 mY) 998 Qﬁ'ﬁm[)' (Htﬂ&%ﬁeﬂéﬁ The reaction
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evoI ut | on q:BE v{; ar% Pé%st%?%ﬁrg éqrﬂo%)’)(tﬁﬁl E_ﬁgm} m@.' qthyf acetate (20

bant) Iaad@mttn (@8migaThangeoanphase Was extimitet with eﬂ@lsadéa&;otsxm mL).

2008 b DA LSRR b S0 R iy P4 i gried over

( Sjagnesiyn splfatat filBued aHCUcrqnitxmtydteckuhéarweduge)i ppessyxg! [The residue was

?uﬁﬁé@ﬁfﬂ% (cﬂr(%?lé{b E? % dé{hyl cetate - hexanes (5 ?5) to give cis-
O_?t ytﬂ’; ? text- pt%g é@h“)&ﬁﬂ%manemrboxyhc acid n|1ethy1 ester. (Yield

(®ysgercoodut yl - (2-i socyanat o- | - met hyl - et hoxy) - di phenyl
-S|Iane (generated in situ from0.88 g, 2.51 mml of

- 3- 1£ t - but yl - di phenyl - si | anyl oxy) -butyric acid)
( npl e 31b supra) in hot toluene (7 nmL) was
treated with [(2,4-dichloropyrimdin-5- yl)nethyl]
( ds-B5t Bioxyepirbutyl- -diheng-{lanfdxy-cycloRdxdiirbokylic@sid
Exanpl e id supra). The solution was heated at 120 C

for 50 mnutes and then @d@ourmtemerature

The 10 reaction m xture urd fi flash

chr omat ogr aphy (Bi ot age | acetate -
hexanes) to give the ur 3 The purified
urea internediate (1.3 vvas d| ssol \ I n anhydr ous
tetrahydrofuran (5 nL), cooled in an iCe - brine bath
and treated with potassiumtert- butOXI de (1.0 Min

tetr Wﬂﬁgﬁlﬁ-‘f?ﬂt-lt)ﬁtyll— nf-sllafifi®ty ) cﬁyﬂ&x@kﬁi&arb%}*ﬁm ac1g methyl
R b B e S B L e o
amethdolo (18 mall.), Eﬁtmhlydtcéa;can'[ll]@n:m) ahdveteya(d rhi). tAeapedus sodium
thVd%&SHe 901988’11 %.5 §\.7, |1'80rﬁL,g££ n’?mna) was added. The mixture was stirred at
room temperature for 3 days then concentrate under reduced pressure. The residue was
diluted with water and dichloromethane. The aqueous phase was acidified with conc.
hydrochloric acid to pH 2 and extracted with dichloromethane (2 X 20 mL). The
combined organic layer was washed with brine, dried over magnesium sulfate, fltered
and concentrated under reduced pressure to give cis-3,5-bis-(tert-butyl-diphenyl-
silanyloxy)-cyclohexanecarboxylic acid. (Yield 2.54 g, 98%).

AY

Example 32¢

cis-1,3-Bis-(tert-butyl-diphenyl-silanyoxy)-5-isocyanato-cyclohexane

@\WO @

A 0

ity Z
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eluted with ethyl acetate. Purification [Biotage 40M
ethyl acetate - hexanes gradient (30 - 35% et hyl

WOShal@bdssoave
(8)-i-[2-(tert-butyl-di phenyl -silanyl oxy) - pr opyiG/EE20§4/003447

| or o- 3- - 88 -
(4- met hoxy- phenyl ) - 3, 4- di hydr o- | B pyri nvdo[ 4, 5-d] pyrim
i di n- ZLoneluish ef ds—ﬁﬁgﬁs-gteﬂ-lﬂ&ym Adfyi —s cﬁaghexanecarboxyhc

( %bcg(rin)ﬂﬁk g%g’?%ﬁﬁ@g}frgﬁlﬁf%g%) 3%}5 &g)n'e)t in acgtoge m_)L) at 0 °C was added

15‘5@1]5’}99?111%{01281@» aﬁenml)rfBuﬁdJc]H& Jm@bh)/ﬁdzaaﬂ/cgﬁﬂa@gmate (0.19

P@[‘L&Rﬁ%ﬁ{
?ﬂﬂBl}f})l/I phenyI-S| Wass red)f ro T‘T[P'S'/atgh

6%‘]61%{’ 56 mmol) (Al lch) m Water (5 mL) was added. The
3 nﬂaxdirhwdﬁ mﬂré& 80 ?focﬁq{nfé nore HRYE, | &g%% gﬁgll ) J?a&exg(ﬁo mL). Tt

1 ol 0 31lc supra
R PRt fsh oty 5T Ca kD e the o s drqagrsilayar was washed
amntl'dwrﬁnebdnbd ater kit @prEsinAf e/ Bltéed Uh@ SondeffrateddmideCR dnced

PR tg A8 et b el B an ke 1o Ve Thows and
0 F@%ﬁ‘?ﬂ'@‘ategh@der xmlstcd‘r pressuwer gmmdw ty3ehis-(ecutpl-diphenyl-silanyoxy)-
sglifsnatd ‘:2&1 Pﬁggﬁgﬁqﬁﬁ néé The crude

mat er i al | aI from anot her
experiment. The conbined lot was purified by flash
cé%ﬁﬁéﬁaphy (Bi otage 40M ethyl acetate - hexanes
gradient [20 - 35%ethyl acetate]) and then

C l-}{&‘kald—BE@(@eﬁ—bﬁfﬁlﬂﬁﬁB@nyﬁﬁﬁh%ﬁy)' PUSIRRAF 7L QSHoVE (3 Bfioro-4-

nt er te
(%5"'- OXY P, rﬂ?&?ﬁ Bpticihydes-g Hempimidal4ayd sxjmidisdrope 3- (4- m
et hoxy- phenyl ) -7-
phenyl am no- 3, 4- di hydr o- Ik+pyr|rﬁ d] pyri mdi n-2-
one. (Yield 0.70 g, 59. 1@@ rmedi at e
(S)-1-(2-tert-butyl - dlphe ‘ﬁjgffgpyloxy propyl)-3-(4-m
et hoxy
phenyl ) - 7- phenyl am no- 3, 4 d|:§§§% rimdo[ 4, 5-d] py

|

rimdin-2-one (0.69 g, 1.08 ) di ssol ved in
anhydrous tetrahydrofuran (¥ o but yl ammoni um
|sfluor|de(1OM|nt * fur 4.3 nm., 4.30
mmol ) (Al drich) was addé tion m xture
was heated in an oil bath at - 50C overnight. After
cooling to room tenperature, the reacti on was

conc ehmisueelof md:chmtrﬁwm&ﬂ-agméﬁah DL(%_LﬁldoBo-ﬂtMﬂhoxy-phenyl}
0 agg‘((\?\%@gg} ?%ﬁn%{%rﬁ N@@P}Pﬁl% a sup;al)na%d czs-le3 1s-?tert %uty1~
diphenyl-silanyoxy)-5-isocyanato-cyclohexane (0.46 g, 0.73 mmol) (from Example 32¢
supra) in toluene (10 mL) were heated to 110 °C overnight. It was concentrated under
reduced pressure. The residue was dissolved in tetrahydrofuran (5 mL) and cooled to -
30 °C. Potassium tert-butoxide (0.9 mL, 1 M in tetrahydrofuran, 0.9 mmol) (Aldrich)

~was added. The mixture was stirred at room temperature overnight. It was filtered

through silica gel and concentrated under reduced pressure. The residue was purified by
flash chromatography eluting with ethyl acetate - hexanes (1:4) to give 1-{cis-3,5-bis-
(tert—'butyl-diphenyl-silanyloxy)-cyclohexyl]-7-chlor0~3~(2-ﬂuoro—4-methoxy—pheny1)~ '
3,4-dihydro-1H-pyrimido|[4,5-d]pyrimidin-2-one. (Yield 0.21 g, 29%).



sodi um acetate. The material was purified by flash
chromat ogr aphy (Bi otage 40M 80:20 20 ethyl acetate -
woesRyeand crystallized fromethyl acetate -
hexanes. The product was still contaninated wittG/EF2004/003447
nore polar inpurity. This materigd-was conbined with
conparable material from another reaction and

r dizayleBld zed fromethyl acetate to give
(S)-(+)-1-(2-hydroxy-propyl)-3-(4-nethoxy-phenyl)-7-ph

er1y B3, B%@(t@rt%tﬁ‘%dﬁlﬁh&ghsﬂﬂ\%&yﬁ o ?heacyl (B%ZeTl‘aOIS 4-gpethoxy-

im
’hfgcpi‘% X bpeylamino) o54-tidigydro-18BpRimidR{ 4/5(d Bydimidin-2-one
n12 Cal cul at ed for C22H23N503 [ MtH] +: 406. 1874. Found:

406.1878. 1C50 (KDR) = 0.137 M | ) = 0.612
1lvl. Exanpl e 32a

cis-3,5-Bis-(tent- butyl SI anyl oxy) - cycl ohexa
necar boxylic acid nethy ‘s ooho I 30 (r) W
2004/ 089955 PCT/EP200410034 -8 To Iutlon of

ci s- 3, 5-di hydr oxy-cycl ohexanecar b Cld nethyl

ester (1.0 g, 5.74 mol) cr—-“

ing to J. C
Pascal et al., U S. Patent Fe%&ry 20,
2001) in di nethyl f or mam de@gﬁqr d i m dazol e
(1.02 g, 14.92 mol ) (Al drich) amnd

tent - butyl -di phenylsilyl chloride (3.58 nL, 13.8 mmol)

5 (Hi | | ﬁxﬂimlﬁxietbﬁl [cz?—l?vg—bﬂﬁ(%ﬁ Bﬁty@dg@]i@h?ltﬁ m fc{%@xﬁ ~7-chloro-
3?24“0'}? ety ﬁam&bgg d{h:!gm_ mfggﬂén-z one (0.10
V\&SD Extomad) &bmmxmptmuasag?i) \;agg \(Agm&nm? .7 k.14 mmol) (Aldrich)
vvat e??@gangf g%/l re, %&é?lcr%@vﬁégﬁcg‘?ﬁ @ﬁ\"ﬂéﬂmemﬁm) The
f TR LS Yﬁ@ﬁlﬁéﬁdraaﬂﬁW@ fiorel0 mérdtese Afier esaligeit weld@oncentrated
10 rﬁﬁdéi“f@dﬂ@ﬁ r&b’lfrlef 'I‘ﬁg YdJelV/@a% g %@ghé E |t Ihygelutmg with

t -
WI C§t ft if B?ﬁfgqf thene(& exgﬂrglio givedn Séx‘éfblse(ym-bhs&-alqdmyb
rﬁhjﬁyﬂok?) [dhefT-BYb-BRrEL4- n{eﬁﬂcﬁﬁrdpheﬁyg% &- m]eﬁgoﬁhphenylammo)-

E?'(gn‘gﬁ%dfg I-pramide]doyd lprigHding B-osiel AASAGH 8. 6Ptohexa
necarboxyllc acid Ylk
ample 32f

15 1~(cis~3,SlDihydroxy-cyclohexyl)-3-(2—ﬂuoro-4~metho>w—pheny1)-7—(4~
methoxyphenylamino}-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one

oy

A,

pee
@ ol

A solution of 1-[cis-3,5-bis-(tert-butyl-diphenyl-silanyloxy)-cyclohexyl]-3-(2-
ﬂuoro—4-methoxy—pheny1)-7—(4-meﬂ10xy—phenylam_ino)-3,4~djhydro~ 1H-pyrimido[4,5-
20  d]pyrimidin-2-one (0.40 g, 0.041 mmol) (from Example 32e supra) and
tetrabutylammonium fluoride (0.12 mlL, 1.0 M solution in tetrahydrofuran, 0.12 mmol)
(Aldrich) in tetrahydrofuran (5 mL) was heated at reflux for 3 hours. After cooling, it
was concentrated under reduced pressure. The residue was purified by flash
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cis-3,5-Bis-(tert-butyl -di phenyl -sil anyl oxy) - cydohexan

O lgNMbic acid nethyl ester (2.65 g, 4.07 mol .
(from Exanpl e 32a supra) was dissolved in a m xEGHEPYP4/003447
met hanol" (13 nL), tetrahydrofurapg(13 nL) and water (4

mL) . Aqueous sodi um hydroxide solution (2.5 N, 1.8

nichrématograyhy ehﬂﬁg&dﬂﬁ@l:hyﬂaﬁ@taﬁﬂ' XdihIBroMiéhtel (584 t@kive 1-(cis-3,5-

ro tur 0 da t hen concentrate under .
RPN e e B R e P henylamino) 3.4
wedibydranidi-ghiyuiiide|dsSed Jpamienidih2-agu €0idR 10ltang, 48%). :
acidified with conc. hydrochloric acid to pH 2 and
extaasiiessaM t h di chl oronethane (2 X 20 nmL). The

conbi ned organic | ayer was washed with brine, dried

over .magnesium sul fate, filtered and concentrated

ur?d@i“‘?”g' TeEreddiphenyd-sginydoxy)-cyciohexyl]-7-chloro-3-(4-methoxy-

CipfirefylP-3pd-8ih{r8RE 1 H Byt ithiddi BB Y rimidin-2-
sirihgn))rll OoXY) - gydohe%ecar t[)oxl;al]lﬁc accguoll.2 ?n\?i eld 2.54 g,

98% . 25 Exanple 32c N
cis-1,3-Bis-(tert-butyl-di phen)l -@oxy) -5-isocyana

to-cycl ohexane 0 r ~/a Ipw [ osi I \ WO
2004/ 08995-5 PCT/ EP2004/ Qa4 8 To a sol ution of
cis-3,5-bis-(tert-butyl-di phen)g -si | | oxy) - cycl ohexa

necarboxylic acid (1.06 g, 1. (from Exanpl e
32b supra) in acetone (10 A
triethylamne (0.28 ni, 0 & )
and et hyl - chl oroforrmte , Z 00 mmuol)
(Aldrich). After the m Xt4d [

mnutes at 0 C, a 5 solution of sodium azide (1.06 g,

7 e upaRbkede (o £l otopBipiaih S Hibe SN e Timphenyemine (021
peult- Eriminpold (frare Exampieetd g@ﬁ)a)mﬂd cis-1,3-biaeerehityh Sﬁ-m)cyanato-
i1 S A W

¢tgdeiod 10°Cl averrighta dtiwencareat rated dnderdeduced pressure.

[ -flﬂggﬁgi‘“ﬁ‘éa@ﬁ%ﬁf%d BEHEROH R T pl) B8 LG - 50 C. Potassium
cte ‘F’FP?“%F 0 et drMrin fetealy delasans 0O meob (Wddrich) was added. The

Cirfixthredwhl sirfel @t fodit kethpéliapliie Q)%m?éﬂé‘..if%@% éi%tg:red th.)r(%u 11 sélica gel and

5-i soc% nat o-,cycl ohﬁxane. (YLeld g ¢ .
3RPcER f}&&&!‘@‘? Fedce (RI%%%PI%&IW regid pewaypudiaddydlashychromatography
- dlptinfnerithlethyl i'a’eeﬁ:dth ih&_caﬁre(: Zl:fﬂl' tofiee fr—'[(_.'isd-S,S-bis~ (tert-butyl-diphenyl-

Fﬁ%ﬂg%%pg?}%{rﬁ{lgﬁlﬁ?%ﬁgyy—r(g:mé?hgg-lpﬁényﬂ—3,4—dihyd_ro—1H-pyrimido[4,5-

d)pyrimidin-2-one. (Yield 0.29 g, 44%).

Example 33b

1-[czs-3,5-Bis-(tert-butyl-diphenyl-silanyloxy)-cyclohexyl]-3-(4-methoxy-phenyl)-7- (4-
methoxy-phenylamino)-3,4-dihydro-1H-pyrimido{4,5-d]pyrimidin-2-one

-0 = /Q/ >

o2,
oo O
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F/ 1 C NNOg" v "O2 15 A mxture of

(2, 4-di chl oro-pyrimdin-5-yl-nmethyl)-(2-fl uoro-4-nmetho

WO Re0adoss anmine (0.24 g, 0.73 mmol ) (from Exanpl e

17a supra)‘ and cis-1,3-bis-(tert-butyl - POT/EP2004003447
di phenyl - si | anyoxy) - 5 I socyanat ogcydohexane (0.46 g,

0.73 mmol) (from Exanple 32c supra) in toluene (10

L) - wet mitternd ofd - tc@;-a,mns:(@ﬁqmﬁgdi herb" sitiloxy)-crelohexyl] 7-chloro-

d
IR R 2o i i S pirmids e 1B ior2cona @015 g 0.16
- 13mol. (frpm Emnplﬁﬁﬁem by dﬁsﬂ&&%@ mg} OM1i Bmo] (Aldnch) in 2-

Al d h
g B s s T P S BB e
WABLXFYrE s h@ﬂted Hrl6U gk for 19 pangel. Afva cooling lilttwﬁcﬁﬁicenuated under
ik E?Sﬁnﬁ? o9t aphy ] R by U o Rt B ebting with et
h@%eiHes f b a@ﬁn\,?e htqgve\:,l—ﬁ::s%@-;bgs QtSn.‘ -butyl-diphenyl-silanyloxy)-
(t@ai@hdwlt]a& talinpienyl pnh BOM| Lty PHeRfanids) s S Bo-11-

SPSF ‘#Rﬁg éﬂ%&’%ﬁ@g‘ﬂ( 31)6‘]0@%&59%){1 2-one. (Yield

0.21 g; 9°/<) WD 2004/ 089955 PCT/ EP2004/ 003447 - 89-

Exam Epaifiple 33¢
[CI s-3,5-Bis-(tert-butyl -di phenyl -sil anyl oxy) - cycl ohex

("5 5 %’W %I‘m%kﬁiﬁy@ e thgrr-phany) Fofdrpebamppbepienine)
Y 0 @dmmlﬁlmg dte' t4 ~O\ I N-NN
O H 5 A mxture of
1-[cis-3,5-bis-(tent-butyl-diphen id.anyl oxy) - cycl oh
exyl]-7-chl oro- j;j)'
3-(2-fl uoro-4-net hoxy-phen I/??:"@ i hydro-| H pyrim do[
4,5-d] pyrimdin-2-one (04 i oll mmol) (from
Exanpl e 32d supra) and pzanisidine (17.7 ng, 0.14
mrol ) (Aldrich) in 2-p : m.) was placed in a
m crowave reactor (SmithSynofiest?enl m. The reaction
m Xxture was heated at 16@ C for 10 m nutes. After

"~ cooling, it was concentrated

.15
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A solution of 1- [cis—3,5-bis~(tert—butyl»diphenyl-silanyloxy)—cyclohexyl]—3-(4-
metho:fy—phenyl)-%(4—methoxy—phenylamino)—3,4-djhydro-1H-pyrimido[4,5—
d]pyri:gidin—Z-one (0.09 g, 0.09 mmol) (from Example 33b supra) and
tetrabutylammonitim fluoride (0.28 mL, 1.0 M solution in tetrahydrofuran, 0.28 mmol)
(Aldrich) in tetrahydrofuran (5 mL) was heated at reflux for 3 hours. After cooling, it
was concentrated under reduced pressure. The residue was purified by flash
chromatography eluting with ethyl acetate - dichloromethane (5:95) to give 1-(cis-3,5-

- dihydroxy-cyclohexyl)-3-(4-methoxy-phenyl)-7-(4-methoxy-phenylamino)-3,4-
dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one. (Yield 18.0 mg, 39 %).

Example 342

4-Fluoro-3-methoxybenzoic acid methyl ester

_ 4-Fluoro-3-hydroxybenzoic acid (4.33 g, 27.7 mmol) (Aldrich) was dissolved in
anhydrous dimethylformamide (Aldrich). Potassium carbonate (38.3'g, 277 mmol) and



i 0 under reduced pressure. The residue was purified by
flash chromatography eluting wwth ethyl acetate -

WQ pogHgneet hane (5:95) to give P
1-[cis-3,5-bis-(tert-butyl-di phenyl - PCT/EP2004/003447
si | anyl oxy) - cycl ohexyl ] -92-

- 3-( 5‘13' I uor o- t hoxy- phenyl) - 7- (4- met hoxy- phenyl am n

o Jethyl ipdider, 9&1@14 yooroli ohldrich \ohey siaesdively2:dded at room

( MieRdpRrddufR2nd thé Bl tur &R aflg;err&a%l Aff{ek ﬁIt?’a’ti%ﬁ s lu?on was
gty B e R e A B Ry g

[ 401%&«3% Ilngrmr WaghiuReddsiOel? wabhdd wittbhatal) 1N MgftousbdinfhydrGride, water
3[5% 1553, .°§g"c‘¥“e]ra?fefb‘&ﬁﬁﬂfd1 PreFydsUsaagivax Hlfatesnd epncentrated

h exnde} :e&lu(:ai pressure to give 4-fluoro-3-methoxybenzoic acid meth}rl ester as a pale

| R oA Rt R SO iy RIS, O (0 0

0,.0.041 mmol) (from Exanpl e 32e supra) and

t mmoni um fluoride (0.12 nL, 1.0 M solution
in tetrahydrofuran, 0.12 mml) (Aldrich) in

t et Flabyslp ohethaiyteRzdik hciwas heated at reflux for 3
hours. After cooling, it was concentrated under
reduced pressure. The residue was gurified by flash WO

2004/ 089955 PCT/ EP2004/ 003444, ~90 chr omat ogr aphy
eluting with ethyl acetate - | o®8net hane (5:95) to
10 give 1-(cis-3,5- F

di hydr oxy-cycl ohexyl ) - 3-(2-fl uor o- 4- met hoxy- phenyl ) - 7-

4-

((:il h%%gﬁ?&é@g@ ?z%(z%ﬂ%?ﬁ)lqgﬁa ?ad methyl ester (2.55 ¢, 13(8.;5»':)@1:81) (from Example
184 @sxﬁ:@a vias digsolvest mngx@aoﬁtem-ah)[&roﬁn&; GHBirsL) and water (70 mL).

( LehiumPHi: &b}dﬂeﬁﬁ&%gd?dtle 8 150198)5 e PREY hdded and the mixture was

chl or o-
g‘%ﬂ-ﬁ‘h gtrgflux IM#WW wenebingavith i Npyquieaiglhydracldozic acid (150

15 ~hhll) ﬂde\solhtloﬁlwak@cgactéfd Qltﬁ' didMSFoXedh£heOThe phases were separated and

20

25

- 30

di.chl oro ) et
(R S R i et e bugpodipnn sulfvse) Gopsangration under
E}@hpécbpﬂeskusu gava Yi-Biisko-3-methoxybenzoic acid as an off-white solid. (Yield
CQ%EéL 9§%l3| s-tert-butyl-(5-isocyanato

Example 34c

(tert-Butoxy)-N-(4-fluoro-3-methoxyphenyl)carboxamide
_0 ﬁ'\rro
JORAN
F
4-Fluoro-3-methoxybenzoic acid (1.00 g, 5.87 mmol) (from Example 34b supra)
was dissolved in toluene (30 mL). Triethylamine (3.2 ml, 23.48 mmol) (Fisher),
diphenyl phosphoryl azide (2.5 mL, 11.74 mmol) (Aldrich) and tert-butanol (6 mL)
(Fisher) were successively added at room temperature. The reaction mixture was heated
at reflux for 2 hours, then quenched at room temperature with 1 N aqueous hydrochloric
acid (20 mL). The mixture was extracted with ethyl acetate and the layers were separated.
The organic layer was washed with saturated aqueous sodium bicarbonate solution and

brine, then dried over anhydrous sodium sulfate and filtered. Concentration under
reduced pressure gave a yellow oil that was purified by flash chromatography (20% ethyl



1o cycl ohexyl oxy) - di phenyl -si | ane (0.45g, 0.68 mmol)
(from Exanpl e 32c supra) in toluene (10 L) was
wbeatesbovsz 110 C overnight. It was concentrat e¢pcyngi®no4/003447
reduced pressure. The residue was dissolved in
tetrahydrofuran (5 nL) and cool-€t¥to - 30 C. Potassium
ter xi de 1 Min tetrahydrofuran, 0.9
: (”A?‘B’ﬁn&ﬂ)to ﬁé@ SHFHOXYIHY- (Al yarondempthoxeplianyBdarhoxamide as a
rwbnnhdwmeﬁaﬂﬂmgmqyewngght It was filtered through
silica gel and 15 concentrated under reduced pressure.
The, . l?§§ﬁf was purified by flash chromatography
el ut wth ethyl acetate - hexanes (1:4) to give
1 c S- 3 5-bis-(tert-butyl -di phenyl -
Oo&wabwpbne&me hydrochloric acid salt
-7 chl or o- 3- (4- met hoxy- phenyl ) - 3, 4- di hydr o- 1Fprr|n1do
[ 4,5- d]pyrimdin-2-one. £(¥i 6,20 g, 449 . Exanple
33b 20 1-
5 [cis-3,5-Bis-(tert-butyl-di phedyl -sil anyl oxy) - cycl ohex
yl'] -3-(4-nethoxy-phenyl)-7- (4-
et hoOtyﬁth&m})al?h(m@m&—éqﬁhﬂM 'e%g&&ﬂ% 8 (0.98 g, 4.06 mmol)
i4

e
PR S5t el o

ochloric acid in dioxane (20 mL)
AN dtich) e ighst-af reorh thmperhde PlEOMknlShE PRoLtYd way &iRRed by

ok RELAN ich dovthe fp gira Asyaie yaethaspbens ey
10 ihydrehloric eidsaitasesvigte, orysellinerwiliyl. (Yiehio Bxagmies)33a
supra) and p-anisidine (25.9 ng, 0.21 nmmol) (Al drich)

15" lesppanol (4 nL) was placed in a mcrowave
reactor (SmithSynthesizerm). The reaction 5 mixture
ﬁg@mpgggg at 16qu§égor 10 m nutes. After cooling, it

st fedcyidipbsnylsdaden) sydobauyh - 3-T4ralathsxydpbenyl) 7-(4-
\Mrwﬁeﬂﬁﬁy@heﬁﬂm&@ Bﬁlﬂ’i"g}rﬁﬁnﬁd[ﬁg Cy‘g%mldm -2-ane

ethyl acetate - hexanes (3: hen

1-[cis-3,5-bis-(tert-butyl-di phenyl-s Iaaxloxy)
cycl ohexyl ] - 3- (4- met hoxy- phenyl ) - 7t Roxy- phenyl am
i no)-3,4-di hydro-1H p d > i m di n-2-one.
(Yield 0.09 g, 60% .~}

1-(cis-3,5-Di hydroxy-cycl ohexyl ) -z (°4®Jlﬁoxy phenyl) -

7- (4- et ho) y- phenyl am no) - 3, 4- pyrim do
[4,5 -d] pyrimdin-2-one N' w‘ ) o OA
sol ution of

1-[cis-3,5-bis-(tent-but yl‘/g\\@ S|yl oxy) - cydohe
xyl]-3-(4-

A solution of 1- [cis—3,5-bis—(tert—butyl—diphenyl—sﬂanyloxy)-cyclohexyl]-7-chloro-
3—(4—methoxy—phenyl)—3,4-dihydm—1H»pyrimido[4,5~d]pyrimidin—2—one (0.20 g, 0.23
mmof) (from Example 33a supra) and 4-flaoro-3-methoxy-phenylamine hydrochloride
salt (51 mg, 0.29 mmol) (from Example 34d supra) in 2-propanol (4 mL) was placed ina
microwave reactor (SmithSynthesizer™). The reaction mixture was heated at 160 °C for
10 minutes. After cooling, it was concentrated under reduced pressure. The residue was
purified by flash chromatography eluting with ethyl acetate - hexanes (3:7 then 2:3) to
give 1—[cis-S,5—bis—(tert—butyl—diphenyl—sﬂmyloxy)-cyclohexyl]~3—(4—rnethoxy—phen)r1)—7-
(4—ﬂuoro-3—methoxy—phenylamino)—3,4—dihydro-1H—pyrimido[4,5-d] pyrimidin-2-one.
(Yield 0.08 g, 35 %).



15

nmet hoxy- phenyl ) - 7- (4- met hox) - phenyl am no) - 3, 4- di hydr o-
Wig-Joy4/0gveso[ 4, 5- d] pyri mi di n-2-one (0.09 g, O. }
(from Exanpl e 33b supra) and tetrabut ylamoni 8%{%034/0034”
fluoride (0.28 nL, 1.0 Msolutiepdin tetrahydrofuran,

0.28 mmol) (Aldrich) in tetrahydrofuran (5 nm) was
hdzaemladdfr ef | ux for 3 hours. After cooling, it was
concentrated under reduced pressure. The residue was

Lifded | O{TR ¢ [ ith ethyl
P S Dyl oy h TR AR i) 4 Hhtdd S lbbhony-
dﬂ%ﬁﬁYlé%@(gy%ﬁzﬂ%@yP')lP%Pm S5y lpypimedin-3-ofte ( 4- net ho
xy- phenyl am no) - 3, 4-
di hydro-| H pyri m do[ 4, 5-d] pyri m di n-2>~pf8. (Yield 18.0
ng, 39 % . Exanple 34 4-Fl uorgos 3 Xybenzoi c acid
net hyl ester 0 25 F el 4- Fﬁ“’go -3 hydr oxybenzoi c aci d
N
(A

;
(4.33 g, 27.7 mml) (A dri fas~ dossol ved in
anhydr ous di net hyl f or mam dge Fi_ch). Potassium
carbonate (383g, 277 nyol @ d1@_2004/ 059955

PCT/ EP2004/ 003447 -92 fet ljiylHol odi der (8.6 m, 138.5

mrol ) (Al drich) were succe8sively added at room
tenperature and the m xture was stirred overnight.

Af t er Afdoldticat bfancist ' L oA | -3-(4-
> Sy R i
SEpthay i1l Hugrondm ey Bhénylaminet dek dibyétoy LH-pyrimido[4,5-
\gdmeﬂnwn-n-aﬁ(ens gl 0.08 agHel) Leﬁoﬁp@tdiﬂi@l@gﬂé pkfangwat er
ne. e 40r gan aye s drjed ove
SsE B Bon F BHRA EL 81 02 afien n Sitahdrotoran, 0.24 mmol
r €¥ldeieh)) jprtesslyrdeofiwargismLywhi hﬁ"tTﬁ &'M_ﬂ?ﬁtﬁ?ﬁﬁgﬁﬂi@i Kfter cooling, it
| & QW..Qi at .
10, Spt el bk Alndiefure ipetGhcwaBiyteady b
| shrompograplyy gluties Bithethybagetaa z dichlaroimbtifanei( 98 Ho ghée F(cis-3,5-
_ . 44- - Xy el ; \ ; ot | |_ ] .
S 1%5%?*’@ %gf?%%‘{%’ L8 RGPy LT Sl ppyfemino)-
. aof o- B -Ryerpdeliede fyriapidindonel Y Vi1 8oy 78 94).
mL). Lithium hydroxi de nonohydrate (5.8 g, 138.5
nimpledsa added and the m xture was

(

15 1-[cis-3,5-Bis-(tert-butyl-diphenyl-silanyloxy)-cyciohexyl]-3-(4-methoxy-phenyl)-7-
phenylamino-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one

e
SINGIRA)

- A mixture of 1-[cis-3,5-bis-(tert-butyl-diphenyl-silanyloxy)-cyclohexyl]-7-chloro-
3-(4-methoxy-phenyl)-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one (0.20 g, 0.23
20 mmol) (from Example 33a supra) and aniline (0,03 mlL, 0.29 mmol) (Aldrich) in 2-
propanol (4 mL) was placed in a microwave reactor (SmithSynthesizer™). The reaction
mixture was heated at 160 °C for 10 minutes. After cooling, it was concentrated under
- reduced pressure. The residue was purified by flash chromatography eluting with ethyl

i) 2z



heated at reflux for 3.5 hours. After quenching with 1

N aqueous hydrochloric acid (150 15 nlL), the sol uti on

WB e 28xdidsaedsed wi th di chl oronet hane. The phases wer

separated and the organic |layer was dried over PCT/EP2004/003447
anhydr ous sodi um sul fate. Concentgsati on under reduced
pressure gave 4-fluoro-3- nethoxybenzoic acid as an

of dcetaite ¢ kexmaks (3.7 (h‘éh QBKJ to give G 0cis I bhis-(E4A btyRd dgﬂ'& nﬁ%ﬂanyloxy)—

e AT L S A RTC YOG A G
(1d pyrigids:-BonanbYipld(f HomeE¥kanpl e 34b supra)  was
di ssolved in toluene (30 nL). Triethylamne (3.2 ni,

2%,&%,#5%153 (Fi sher), diphenyl phosphoryl azide (2.5
mml) (Al drich) and tert-butanol (6 nL) 25
(Fl

successi vely added at room tenperature.

5T yétﬁgﬁw XXr‘{YF]@ RErd)- ﬁvéétreethom-ph@nfl)u%phmlmmo 3,4-dihydro-

hqu{@yrmﬁ&ﬁ[w&mﬁﬁﬂkdg{ 2f@RM tenperature with 1 N
aqueous hydrochloric acid (20 nL). The m xture was

extracted with ethyl acetate and thg_l gyers were
separated. The organic |ayer was @ ed with

sat urat ed aqueous sodi um bi o A%~ sol uti on and
brine, then dried over arﬂ: ylH odi um sul fate and

filtered. Concentration u der 3D r@duced pressure gave
a yellow oil that was pL@I e @ fl ash chromat ogr aphy
(20% et hyl WD 2004/ 08995 (JHER

004/ 003447  -93
acetate in hexanes) to gi ve

(tent- bu oxy)B}\L fﬂas uor o- 3- net hox¥lphenyl ) car boxam de
as a ‘wiAleidon -3:9ris-reg-mgylgdippeny-silaxdony)-eydablexyl]-3- (4-
4n£§tHMyOpBeﬂ?ﬂ Ry1aRH RSB R B3y AiRiGo Y-8 intidin-2-one

10 10814 B SpoRT ramasiade Sauere epdiuropdapsonivndaoride (0.4

( ni9d.M s@lﬁﬁoﬂﬂnﬂeﬁrzh d&ﬁz‘mrﬁmmhﬁ]d 03)4(%@@@1)%) témﬁ:ydmﬁnan (5 mL)
I oC rc Cl | OXane

( 8 heReA Ll Dot M GRS B ool St s ehre e e GO Hhduced

pPEQSSlmet he IMMS Ipecified bipflasi thrbmwg@ﬁplqmm@hﬁﬁ ethyl acetate -

Mcﬁlog%e A8(5108) B e 1L 4! G IR *&g@gj@ - FLmhoxy-phenyl)-

roch ori as"a
15 SBTHhGnYleml@P'@ %idlyd@ 1H1p/1)rlm1do [4,5- d]pyrnmdm 2-one. (Yield 42.0 mg, 61

%).
- ICsy (KDR) = 0.075 1M, ICsq (FGER) = 0.263 uM.
Example 36a

1-[cis-3,5-Bis-( tert—buty1~dipheny1-sﬂany1oxy) -cyclohexyl]-3-(2-fluoro-4-methoxy-
20 phenyl)-7-phenylamino-3,4-dihydro-1H-pyrimido{4,5-d]pyrimidin-2-one

SASIRS

A mixture of 1-[cis-3,5-bis-(tert-butyl-diphenyl-silanyloxy)-cyclohexyl]-7-chloro-
3‘—(2—ﬂuoro~4—meﬂ10xy—pheny1)~3,4-.djhydro—lH—pyrirnido [4,5-d]pyrimidin-2-one {0.21

O



Exanpl e 34e 1- [cis-3,

5-Bi s-(tent-butyl -di phenyl -sil anyl oxy) - cydohexyl ]
wWa-206d470¥9$330xy - phenyl ) - 7- (4- ,
f | uor o- 3- met hoxy- phenyl ani no) - 3, 4- di hydro- | H gy Th a6 003447
[4,5-d] pyrimdin-2-one At) \Q&%! NNI NO H o-sl

15 A sol ution of

1 gg 028 n@nel)d fron( Exsmople 824 bupei dvelnuliline (03WhD0/30 S¥SdIPMAldrich) in
el “ﬂomi‘%f%‘”’“ﬁ%“ﬁ in 2 grigEoRTe FAaetsy (SithSpibeizgy ™), The
i AFafiAR 211’éﬁ§' e (W3s heated aplep3C jnitdtes i Ecaopling,36@as concentrated

S A redBdedprebued. OFIR: IIEBHG%% Al Eﬁ’rﬂzii g d
hl | omatography eluting with
et &, o v ST S BRT H rasapply o

: msmwme Felabégi]-1- {Sznﬂhm%tmlrﬂ&ﬁb faﬂéwyl) fﬁﬁgﬁﬁ%‘ﬁﬁ 28 4-dihydro-

10

i5

g‘ltﬁﬁbml\,@fm\%a bEhme ‘i‘ﬁ‘ff&?%d ﬁﬂé@?ﬂga%nd d pressur e.r

The residue was purified by flash chromatography
eBuaroplg 36bt h et hyl acetate - hexanes (3:7 then 2:3) to
gi ve

11I(% -3; ﬁ!ﬁhﬁ:hlg;fq_’ Qti 33' C}dﬂ@orgnfy lme%hox%'nﬁﬂe%)}%) 7—p%eny amino-3,4-

X
élhﬁ’iiﬁb pmwchmaaor)es 4- di hydro- 1
H-yrlmdo[45d yrimdin-2-one. (Yield 0.08 g, 35
% WD 2004/ 089955 PCT/ EP2004100844% -294- Exanpl e 34f
1-(cis-3, 5-Di hydroxy- cydohe I 3 rret hoxy- phenyl ) -7

-(4-fluoro-3-net hoxy-

phenyl ani no) - 3, 4- di hydr o;-nd’{lr-m rjﬁ%do

[4,5-dj pyrimdin-2-one ' O OHO0O"OH F5A
sol ution of ¢[

1-[ci s- 3, 5-bi s- (tent - but -4 plériph - si | anyl oxy) - cycl oh
exyl]-3-(4-

& sHa )

kst hyﬁ?gmql’[?;a‘ 5. bg“(t%ﬁ 'Bg{y? gg'pgi)}?lﬁr %ﬂﬁ%ﬁ#&%ﬁ (2 fluoro-4-
omedoRFRbenyl T 7@#@W@~Mdlwdméﬁ -pyrrimido(4, 5 d]pynmxdm 2-one
t@23potpl 4 B |
et EE ; %ﬁ?ﬂ%r i éiﬁc‘%:@& g@ﬂﬂ&wnﬁh@moﬂﬂﬁ Buoride (0.66
8Ly EAPURHPR P foehroferen o memel (AldFichiirt stralydrofran (5 mL)
hoasteatedfat e¢fluadior 8 Bgursl tAfter cooling, it was concentrated under reduced
pressure. The residue was purified by flash chromatography eluting with ethyl acetate -
dichloromethane (5:95) to give 1-(cis-3,5-dihydroxy-cyclohexyl)-3- (2-fluoro-4-methoxy-

- phenyl)- -7-phenylamino-3,4- dlhydro—lH—pyrumdo[«i 5-d] ynnndm—z -one. (Yield 82.0

20

mg, 78 %).



to was concentrated under reduced pressure. The

residue was purified by flash chromatography el uting
woi2001/0809571 acetate - di chl oronet hane (5:95) t ®CyVRr004/003447

1-(cis-3,5-

di hydr oxy- cycl ohexyl) - 3- (4- met hd¥y- phenyl ) - 7-

(4:f1 uoro-3-met ho) y- phenyl am no ) -

i&ﬁ%ﬁ%ﬁﬁo-llﬂ- pyrim do[ 4, 5-d] pyri m di n-2-one. (Yield
18.0 ny, 78 % . Exanple 35a 15

11 [eiss3, 3 B~ Ber-butfirdiphesiyy Jsﬂﬂl?l%&?ﬁ&ﬁ}d&ie&ﬁw L X514 hfbhoxy-

oXYy=phen
oS (i DR Bhed rning) ot libglrayHL pyrimido]4,-
pﬁﬂp}mrmdm-z-qme /1 N~ 1 fNf HNJJQ O A nmixture of
1-[cis-3,5-bis-(tert-butyl-diphenyl-silanyloxy)-cycloh

exylj-7-chl oro- O

3- (4- nmet hoxy- phenyl ) - d| hydro I I—:@/m do[ 4, 5-d] pyr
i mdin-2-one (0.20 g, rom Exanpl e 33a
supra) and aniline (o\ ﬂlnpl) (Aldrich) in 2
propanol (4 nL) was pl aced |“n a cro react or

(Sm t hSynt hesi zerl ). The react | was heat ed

at 160 C for 10 m nutes. Afte f"(ﬁl-Q;. was ,

concentrat ed under reduce SSMI »-- resi due was
purified by flash chromato %utl ith ethyl WD
5 2004/ 059955 PCT/ EP2004/ 003 aceta e - hexanes

(3:7 then 2:3) to give

1-[ci t t I l.

. [Cl ﬁﬁjﬂ%ﬁ@bﬁl-ﬁh%tS-%yﬂr%ﬁE@f?l%_ F?ﬂl sild nﬁﬁ%ﬁ)y Zygloim&dh%chlom_

EACE SR N o il it IR A R

0(0.24%0.24 (Rosrbkamnple 32d su d 4 fluoro-3-meth, 1

d [ ohe) 1735 R Rep Ry lamine

R L R )
10 pwk Waﬂplaeeﬁ-mm&nfderave rehdibrlY, Shﬁl‘ﬁh 'clré:;li‘é%h‘i@t @k I@éctlo mixture was

lhe[afﬁd aé%?(? %3 3 i({)tr%ﬂ%utgsu t}@ter hn?g?ltlv\;asélclogggnlt?a)éeg er frleoaqmed

rpressusey -Tieansitiye Wapranfédby fhoh Mtbgﬁgﬁ leldtﬁgﬁhﬂ@ &By1 acetate -

oD e L b -

(ol% uowﬁ-mﬂbmm—g&nyﬂ) -ori4ifluoteBratthoxpplieaylanfing)4,4-dihydro-1H-
15 TBYRimlid6 Al S5 Hmidin LSS ANYRLLE v gs() ML)

Example 37b

1-(cis—B,S—Dihydroxy-cyclohexyI)~3—(2—ﬂubro~4—meﬂ10xy—phenyl)—7—(4—ﬂuoro-3~
methoxyphenylamino)-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one

AT&UO\ .
@wo )

20 A solution of 1- [cis-3,5-bis-(tert-butyl-diphenyl-silanyloxy)-cyclohexyl}-3-(2-
ﬂuoro—4-methoxy-pheny1)—7—(4~ﬂuoro—3—methoxy—phenylamino )-3,4-dihydro-1H-
pyrimido[4,5-d]pyrimidin-2-one (0.15 g, 0.15 mmol) (from Example 37a supra) and

tetrabutylammonium fluoride (0.45 ml, 1.0 M solution in tetrahydrofuran, 0.45 mmol)



10

15

20

25

was heated at reflux for 3 hours. After cooling, it
was concentrated under reduced pressure. The residue

wWoSoRigbddssed by flash chromat ography eluting with
ethyl acetate - dichloromethane (5:95) to gi ve PCI/EP2004/003447

1 (ci s- 3, 5-di hydr oxy- cycl ohexyl.)eg3- ( 4- met hoxy- phenyl)

7 (:fslld@nh) ntetroeh@lrdfotain {Flmd.) vkl martédratdeﬂuﬂx 5;:6]11@)&9 MAfebr Booling, it
‘(2WQ5] &H&X%ﬂfgééﬁﬂo Exqgtedl%eﬁgg %‘h&: residue- Was p thylﬂCﬁno
[ 'éh@n@t@g‘r@by ¢ludng Wbtbte;h}cl déepdte nichidrbmeghame ¥ 5:9 8yl gbleeix(cis-3,5-

Hﬁy@rcﬁ@"éyﬂé%@ﬁylﬁﬂ@tﬂ?ﬂyﬁﬁfl dx?xgthgxg Phepyl)-7-(4-flnarg-3
pﬂ?%’%iP E?énmo ’},@”3@”, Q\I'IH’rPYIHIIdOIQ}SE)-I%rEJHBIu ;zsoni] %/ﬁeld 35.0

Mingt 44 €)of
1-[cis-3,5-bis-(tert-butyl-di phenyl-sil anyl oxy)-cycl oh

eé%l | 173§h| or o-
0- 4- met hoxy- phenyl ) -3, 4-. di hydro-| H pyri m do

[4,5-d] pyrimdin-2-one (0.21 WO 2004/089955

P +HEPzoeBGD 8ipdthyl-Gléng oxy0)- Rhettivhlethyifratm Exanpl e 32d
supra) and aniline (0.03 n, 0.30 nmol) (Aldrich) in
2-propanol (4 nlL) was pl acedyH,n @iam cr owave react or
(Sm t hSynt hesi zerTM. The )’Jea,cn 2on_m xture was heated
at 160 C for 10 minutes. After C(]) ng, it was
concentrated under reduced pressure. The residue was
purified by flash chromatography eluting with 5 ethyl

acet aiDeﬂam@hlobhj'cﬁbdﬂBﬁHéi(%O :, 885 thihol) (Wdrich) was dissolved in

la.n#lgd.gﬂu o b@kﬁfxt e@ﬁ) ]L&g mL (Rﬂe %B Imidazole (544 mg, 8 mmol)
~(3ddrichi) land wmmmhmbylﬁhhdﬂbﬁdgfmglw Iﬁﬁidllp(}ﬁdﬁclﬂ ey e

ggc ﬁi ﬁﬁﬁﬂddﬁ%%%]% tglllBgrajcure d'i'ﬂls mlxgx w(az Ist%l'rgd at roomgtemperature

fox 2 heuig, @@Chy‘il withye-solitiontvd water— 3afuRatb uquerud sodiuthobiyarbonate
seﬁﬁﬁ%ﬁg@ 1719 Eﬁ;‘] g'%cﬁlg%tg’d dfxth eﬁll%l acetats, T The olx_gaB.c la)ﬁNWﬁs fjashed

@yith ya qqgan e dned over sodium sulfate, and concentrated under reduce pressure

to yield (R)-2-(tert-butyl-dimethyl-sitanyloxy)- l—methyl—ethylamme as a colorless oil.
(Yield 852 mg, 68%).

Example 38b

(R)-[2-(tert-Butyl-dimethyl-silanyloxy)-1-methyl-ethyl] -carbamic acid 4-nitro-phenyl
ester |

A mixture of (R)-2- (tert-butyi-dimethyl-sﬂanyloxy)-l—methyl-ethylamine (693 mg,
3,66 mmol} (from Example 38a supra) and triethylamine (0.77 mL, 5.5 mmol) (Allied
Signal) in dichloromethane was treated with 4-nitrophenyl chloroformate (885 mg, 4.39
mmol) {(Aldrich) at room temperature for 30 minutes. The reaction was quenched with 1
N aqueous hydrochloric acid and then extracted with ethyl acetate, The combined
organic layers were washed with saturated aqueous sodium bicarbonate solution followed



th
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A sol ution of

1-[cis-3,5-bis-(tert-butyl-di phenyl-silanyl ox)T)-cydoh

WY 2doadgdo2s f | uor o- 4- net hoxy- phenyl)

- 7- phenyl ani no- 3, 4-di hydro-1 H pyri mi do [4, 5-d] PCT/EP2004/003447
pyrimdin-2-one (0.21 g, 0.22 mgpl) (from Exanpl e 36a
suprazb and tetrabutyl ammoni um fluoride (0.66 15 nm, 1.0

M wigh brinesdried dvet ardtydebnfsodiaim sQf66 fitbredlahd OGNt under

| B AR o 95 AR Bl SO0 s o

r FERn W%h@vﬂ(ﬁé Mdgar&auammmpuhm—mmuohy) -i iraahyl-ethyl]-
C hiaelbemhio deRIPNit@) %&fxéngges\ﬁértag a%BMiCSSml% solidified upon standing. (Yield

%% E@@@thane
i di hydro) cy- cydohexyl) 3- (2-f1luoro-4-net hoxy

pk@pﬁgj_&phenyl am no- 3, 4- di hydr o- IH-pyrl m do[4, 5-d] py
rimdin-2-one. (Yield 82.0 20 ng, 78 9

NEADRAEIS: IJ(DVSFHHE‘P‘B%Y@T’O@%@ rﬁ;h%he%%”p' 5 SZS‘déhe[xyl

] -3-(2-fluoro-4-nethoxy-
phenyl)-7-(4-fl uoro- 3- net hoxy- ph no) 3, 4-di hydro

-1Hpyrimdo [4,5- d]pyri F::k HAN --O
eao-si~ 5 all A mxture o
1-[cis-3,5-bis-(tert-but |phenyl si | anyl oxy) - cydohe

xyl]-7-chl oro-

13- (2- A ke éhe@'ﬁ& Mré’&ﬁw ﬂch?org QQBX%?@WP‘?%{M%}F?% 07 g,

one
Eaﬁz.%]u@%g% PA%HC sapm mcsaasmmomtem B156.5 mmol) in
hycktond (566 ImL)a@dsdreﬁﬁHtmﬂ}E’-ﬁ-eal 1196 8 3%}3' YoAd &9;;‘81) (AJdrich). The

T HRRRS i @2&1@%@%@% ihes Flyicd i wate (500 L)

15

. enyl am no) - 3,

20

25

r end extoacted with eihylastatd) éHie&fbrﬁEmé&@rg&ch&yeﬂ@wéﬁe RHERSively washed

: Affvté@;lulﬁgﬂhﬁcﬁg ’hIY i ch% Cs fh a??cggﬁ%ggﬁee qrogit%n%lcagbonate solution and

Ch?@ﬁﬂh@gﬂﬂﬁw e huh}rdnguwodmmtsbl)&te,a’ﬁ&rra:t gnd cirxar@sd under reduce

(el CThe ribe el Bas it by chrormpigRyy (b sceatein
X}ﬁ)ﬂanes) to give (2 4- dlchloro—pymmdm -5-yl-methyl)-(4-ethyl-phenyl)-amine as a beige

3sdli&: f(iried o1 .4 RbOXY - phenyl ) - 7- (4-f | uor o- 3- met hoxy- ph
ﬁ di hydro-1H 15

rlmdgé 5-d] pyrimdin-2-one. (Yield 0.15 g, 63 9.
37b

-(cis-3,5-D hydroxy-cydohexyl ) -3-(2-fl uoro-4- nmet hoxy-
p(HEH@/-I g{ﬁrt(ﬂutjr] -dioethy3-silanyloxy)- l-methyl ethyl]-1-(2,4-dichloro-pyrimidin-5-
ylmethyl}-1- (4—ethy1~phenyl) -urea

A solution of (2,4-dichloro-pyrimidin-5-yl-methyl)-(4-ethyl-phenyl)amine (620
mg; 2.19 mmol) (from Example 38¢ supra), (R)-[2~( tert-butyl-dimethyl-silanyloxy)-1--
methyl-ethyl}-carbamic acid 4-nitro-phenyl ester (778 mg, 2.19 mmol) (from Example
38b supra) and triethylamine (0.93 ml, 6.6 mmol) (Allied Signal) in toluene (20 mL) was

“heated at reflux for 48 hours. The reaction mixture was quenched at room temperature
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15

20

met hoxyphenyl am no) -3, 4-di hydro-I H pyrimdo [4, 5-d]
pyrimdin-2-one F O 11: HNNNO OHO .0"CH F 20 A

W) 0089985

1-[cis-3, 5-bis-(tert-but)7l-di phenyl -si | anyl oxy} < Cyer o037
hexyl ] - 3-( 2- - 100 -

fl uaro- 4- met hoxy- phenyl ) -7-(4-fl uoro-3-net hoxy-phenyl a

mYRE L B aauspus ardsoshlorip geid thetofdrasted withr dthyl diceta@: dfhe combined

( @rddniglayérs Werd@RldssivEly QRaskePRRh § @Z@eﬁ%?{ﬁugﬁ%da%ﬁ?ensduﬁou
6l

t et r,abut yl ni fl id .45 i) 1

t Elfl?i G %%’?ﬁ?‘g‘g‘li %%n?rﬁﬂmor I U}eSS( junheydiatys Giered and concentrated under

PCEhERE POkt DRI TAE resiAife Al piirifel byifash erbaRWBrOiHY @09 Fhyl acetate
- t r ux .for hgur s ter _cool’i hg

i f ,h%e gt_ﬁéa’g%t(fﬁ;'t?’é?‘hﬁ%@”%ﬂé‘g%gﬂ’i’ﬁﬂaé@i‘lﬁ'gl‘fPﬁ@Yl'eﬂin]-1-(2,4—

r dighdiere-matmisin-bf ledethyl) {1-66 bthyb phaiyhit wgs a0y dgsBtrhf1 36%).

with ethyl acetate - dichloromethane (5:95) to give

1 pkGinpleBge-
di hydr oxy-cycl ohexyl ) -3-(2-fl uoro- 4- met hoxy- phenyl ) -7-

(4-f1luQro-3_5 . .
n@&i‘éQ?r{%ﬁyr‘a’hdﬁ@yﬂs’!-ml@m}ﬂ=me¢hp5y¢qhzvﬂ] Fofhlosr-31 (@yethyl-phenyl)-
B di-dih#den BH-1iy¥ingidd [ 85-dfpyrii 4 ondExanpl e 38a

(R -2-(tent-Butyl -di met hyl - si | anyl oxy) - 1- net hyl - et hyl a
mne NH2 Chiral 10 D- Al ani nol hydrochl oride (500 ng,
6.66 Mol ) (Al drich) was di“€®ol ve anhydr ous

di net hyl f ormam de (10 nl) N(ﬁ?’ﬁ,ﬂ < | m dazol e (544
ng, 8 mol) (Al drich) apd tactAputyl di methylsilyl
chloride (1.05 g, 7 mmlcj ('N i ch) were successively
added at roomtenperature. Thfsym xture was stirred at
roomtenperature for 2 hours, quenched with a

sol ution of water - saturated aquegls sodi um

bi carbonate 15 solution (5:1, 15 ) and extracted
with ethyl acetate. The organic | ayer was washed wth

wat erA%Hl‘ﬁti@hio@?R)—g-r[FZ-g(qdelrjrigéﬁéﬂﬁ@xﬂ&ﬁ&l-ﬁ%’%ﬁrmnégzqgthyl-ethyl]-1-(2,4-

concent r at.ed_ under ressur
(b

STQ-PEHELHn 3V -methst hyt (4t rpHenyd) Jurda (380 myg, Ostdmirml) (from

| gEm];ﬂé 38d .€1@n‘i§rihQ@l@a.‘ﬁﬂ}idro’fur:{nY (9 rﬂlﬁ@gs E&te@ﬁ%anﬁ%ﬂ@k'ﬁure with

psok%assium tert-butoxide (160 mg, 1.14 mmol) {Aldrich). The mixture was stirred at
‘room temperature for 1.5 hours. The reaction mixture was quenched with saturated
aqueous sodium bicarbonate solution and extracted with ethyl acetate. The combined
organic layers were washed with brine, dried over anhydrous sodium sulfate, filtered and
- concentrated under reduced pressure. The residue (395 mg, yellow oil) was purified by
flash chromatography to give (R)-1-[2-(tert-b utyl—dimemyi-sﬂanyloxy)-I—methyl-ethyl] -
7-chloro-3-(4-ethyl-phenyl)-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one as a

' ~ colorless oil. (Yield 102 mg, 30%).



20

(R -[2-(tert-Butyl-di nethyl -silanyl oxy)-1-net hyl - et hyl
Wocwobesypss add 4-nitro-phenyl ester 9 ONO %f/ﬂ’zowmsuv
/ ol VINH A m xture of

(R -2-(tert-butyl-dinethyl-silanjioxy)-1-nmethyl -ethyl a

mne (693 ny, 3,66 mmol) (from Exanpl e 38a supra) and
trm%ne (0.77 mL, 5.5 mml) (Alied 25 Signal)

i n dichloronethane was treated with 4-nitrophenyl

r(uzquofp(t@ﬁimxt{d&ﬁﬁleﬂgyl -sfladlog TR beatyNei ) Bl BREyD-7-(+-

rea

ot er a for .30
W s?' ‘ﬁ%‘ﬂfﬁ}%ﬁ’r #-pyrigddo| éﬁdd]u?mnu@m-z-aue ed

10

15

20

Wi th et hyI acet ate.. The conbined organic |ayers were

"washed with saturat ed aquegss sodi rear bonat e

sol ution foll owed WO 2004/ O 9 EP2004/ 003447

-99 with brine, dried over fflous” sodi um sul f at e,
filtered and concentrat eelNﬁ% educed pressure. The

(15% et hyl acetate in gnes) ive

(R -[2-(tert-butyl -dinmet hy I -sil an;ﬁli y) - 1- met hyl - et hyl

]- .carbanic acid 4-nitro-phenyl e' r as a colorless

oil that solidified upon standing. (Yield 5 0.49 g,

389% . I C . .

(2. - SRERTE G imetiyl siamsjooy )¢ roeibslyedphinshlprori (4-cthyl

nghenyl)Ch #-diliydriv- KEI-pherinside f Q51 Ltﬁldﬁﬂ-&tdﬂee(lgiﬁ mg, 0.21 mmol) (from

crude product was purifby sh chr omat ogr aphy

lzggﬂgbfé@ls? ‘%’( ?)- ‘MSOS%X ﬂ%{l l gyéflgrgn d ?gﬁﬂj iB{S]agr& ﬂlrﬁ?uoroamhne (0.03

c 8l 8133 tmemp4 Aldrich} 6vas adited ind the maicairowas h&3&d £9-) 60/%Sin a
t 107,
(ﬁ%&?@h&ﬁéﬁﬁlﬁg V\lﬂgs s]T| & égb gP“P%ﬁin’éﬁ]grocgohng toroom
t EFRRETRIUTR: Encohaierapegtrous repsHonl mintueeiwas dihutedivish diSid6romethane.
nr |
et T
ﬁf’% ﬂ%&ﬁ@ﬁg@q ihase was drigd QV%ttaéhYdmuemuMﬂfam filtered and
gt}earcbﬁtmtﬁtﬁlmrget Sdthie r@s'éml%rtb %ﬁrg g};}lgqg%égg ﬁt i ethyl-
R St o) S 4—%#@@ R0~ Tl flgpe>-Rhen amiia) - dibydro-
bmfpyamdom mmmimz -62086 P YelldRRbBE & (Yibld 107 mg, 91%).

Example 38¢

(R)-3-(4-Ethyl-phenyl)-7- (4-fluoro-phenylamino)-1-(2-hydroxy-1-methyl-ethyl)-3,4-
dibydro-1H-pyrimido[4,5-d]pyrimidin-2-one

Chiral /Q/\
N7 N
}/r\
N/'\N/ /‘N;J‘o
F
(R)-1-[2-(tert+-Butyl- dimethyl-silanyloxy)-1-methyl-ethyl]-3- (4-ethyl-phenyl)-7-
(4rﬂuoro-phenylanaino)—3,4-dihydro— 1H-pyrimido[4,5-d]pyrimidin-2-one (100 mg,
0.18 mmol) (from Example 38f supra) in pyridine (1.5 mL) (Fisher) was treated at room

temperature with- hydrogen fluoride - pyridine (0.6 mL) (Aldrich) for 15 minutes. The
reaction mixture was quenched with 1 N aqueous hydrochloric acid at 0 °C, then



hexanes) to give :
(2, 4-dichloro-pyrimdin-5-yl-nmethyl)-(4-ethyl-phenyl) -

wanimeseEssa beige solid. (Yield 21.4 g, 709% . pEREERI08/003447
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20

38d 20
(R)-3-[2-(tert.Butyl-di nethyl - sk¥%myl oxy) - 1- net hyl - et h

yf’hﬁ ?%zﬁi Ploro- rimdin-5-
AH ‘yl {hl §ioic lsyeravasifiried over aplydrouq sodium sulfate,
Cfilserefl and Soimehtt@tedo:fnder reduced pressure. The resndue was %unﬁed by flash

L e e

ﬂa)lor[oipjg«;padafnml ygzdlmm ﬂzatﬂmreﬂh@)em-dxhyc&‘é 1H-p rimidof4,5-
ter

oYy L o 0 P b B M I AR S

trie Imne(093rrL 66mm|)(AII|edS|gnaI)in

t]cﬁsﬁlbﬁé ??@%ﬁ_ PMelCso REaFR)G= 8829 M.ux for 48 hours.

The reaction m xture was quenched at roomtenperature

V26614 5689955 PCT/ EP2004/ 003447 -100 with 1 N

aqueous hydrochloric acid then extract ed wth ethyl

SRR 10 SRRy R oy b lepeabil- e g et

S[ﬂiemV]aUHHOhnId&ﬂbﬂ]—pﬁ',lmidiﬂm ﬁ}4aﬁﬂn@ver anhydrous sodi um
sul fate, filtered and concentrat ed under r educed

pressure. The residue vvaﬁ J%ur' fie flash
chromat ogr aphy (30% et hy acet at |n hexanes) to

gi ve
(R -3-[2-(tent-butyl - dlgELl;] |Ianyloxy) 1-met hyl -eth
yl]1-1-(2, 4-

di chl or o- pyri m di n-5-yl - mathé-l (4- et hyl - phenyl ) -ure
a. (Yield 383 ng, 36%. Exa (R-1-.
[2-(tert-Butyl -di net hyl - sHanyI%xy 1- met hyl - et hyl ]
-7 chl or o- 3- (4- et hyl - phenyl ) - 3, 4-di hydr o- IH-pyrirrido

SoI uﬁ?%]D ArgiP%l i g-yl—metﬁﬁs (y etCIhYl-phen)% amme (200 mg,O 71

(tRnoB-(F@uf EearhplodBy kuptiz)easyibsobiel A kboaPtabrolt Ail))(aldvich). After

3&!01)]3:}g {021‘03111 temperature, triethylamine (0.20 mL, 0.92 mmol) (Allied Signal) and
(¥)-trans-3~(tert-butyl-dimethyl-silanyloxy)-cyclopentylamine (198 mg, 0.91 mmol)

(from Example 9¢ supra) were successively added and the mixture was stirred at room
temperature for 18 hours. The mixture was concentrated under reduced pressure and

. purified by flash chromatography (20% ethyl acetate in hexanes) to give (£)-{trans-3-

(tert-butyl-dimethyl-silanyloxy)-cyclopentyl}-{2-chloro-5-[(4-ethyl-phenylamino)-

. methyl}-pyrimidin-4-yl}-amine as a viscous oil. (Yield 272 mg, 84%).

Example 39b

(+)-1-[trans-3-(tert-Butyl-dimethyl-silanyloxy)-cyclopentyl] -7-chloro-3-(4-ethyl-
phenyl)-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one

Racemic Q/\
N'/Y\N
CI/I\N/ go
‘o

=5i
0 \



di chl oro- pyri m di n-5-yl -net hyl ) - 1- (4- et hyl - phenyl ) -ure
a (380 ng, 0.76 mmol) (from Exanple 38d supra) in

wbebdspyggof uran (10 nl) was treated at room pcr/EP2004/003447
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15

20

25

tenperature with potassiumtent-butoxide (160 ng,
1.14 mol) (A drich). The m xtut@was stirred at 15
roomtenperature for 1.5 hours. The reaction m xture

vvas qAencheed oﬁ(:t)h[tmt-m(a&rexﬂutﬂqlmeﬂgl ﬁﬁﬁlﬂéﬁjr) -cyclopentyl]-{2-chloro-

g%gﬁﬁﬁ orga |c%?}ql/e)(t'rr9\§f’e£wg”h ewgsﬁn%?}eﬁgé"g’d) (from

dﬁmlgﬁaat suprlyehdauisthyladiiner(G 2o fodt .76 kbl (Aﬂhedrs:gnal) in
Cﬁeﬂe%ﬂae&ﬁﬂe ') wﬁésé’db?{d’t gf fé%?ﬁ% %ﬂb%%én%%ﬁ gcﬁuexge 2Rition (0.32

| ow QI was pur.l romat ogr
tIBLgef ¢ L mmol) (Fluka) was added dropmse and the mixture was stlrred at O °Cforl

(Iur L The rhixRute wasl ElYd vl 13RS 2 m5td RoH RXWeratafBEiavd. - et h
%%WF&YB“@R?}P’%’@W (15 mgn 117 mmel) fiAbdrinbo Wasedgad: Fhespastion was

EB-tIdI}Qd)Hg: irodmti temBeranee ageright Heafet @$ feflRivlfor 4 XowlshnHQ8en
nﬁ\ %ﬂ%téd W)dr%rggs%/ Q‘E éll%wpres{dgg %v%)i%ggescfl ﬁ}z ﬂasEXc%:ermatography (20%
¥

1 neetateln thykands e tgivel (E31+ [arnyib-Sx{egre-bungdidimbehet-fijanyloxy)-
édgff ﬁ*@ RGBS el Fhenytya - iy T gpiomidol4 5-dlpyrimidin 2-
[QPEB(ET] %ﬁlﬁi ?ﬁ/Q)-one Chiral N "fil IN N11110 HNN

N111lp \ [ Osip Fl'f:~ 5

(Fhmble 3% (tert-Butyl -di met hyl -si | anyl oxy) - 1- net hyl -
Ii ; chl or o- 3- (4- ethyI

3,.4- di [4,5-d d
3&88% T T Saentlp- s phenyD)-7-(4-
dispeptiedylathinb)es,odandr 0-(121—‘8}7;5:115(1:6[&!33& mlc_lm-z one
4- Fl uoroaniline (0.03 32 mmol ) drich) was

added and the m xture was heated tp 160 Cin a

m crowave synt hesizer (‘?rcﬁ 'thyntTI\/p for 30
m nutes. After cooling toNfOy enperature, the
het er ogeneous reaction m»u{ P diluted with

di chl oronmet hane. The rebul ti sol uti on was washed
with 1 N aqueous hydro ri ‘ﬁ

id. The | ayers were
separated and the orga phase: dri ed over

anhydrous sodium sul fates filtere nd then
concentrated under reduce pressure to give

gIR |) a i [5515« rﬁ ptyiﬁlgzp%%r ~gilanyloxy)-cyclopentyl]-7-chloro-3-(4-ethyl-
Phénﬂ)ﬁwdihl?émfm -pyeipdidb [4/5/d0pyahaiiih 200RO)125 mg 0.25 mmol) (from
E%l:fargpg ﬁgs\%ﬁrgg Way su%%ﬁl%eﬁjn%gf . dl)lg(%v%ﬂ &wrllxer PHudtosniline
(0.036 mL, 0.38 mmol) (Aldrich) and p-toluenesulfonic acid mono-hydrate (12.5 mg,
0.05 mmoel} (Aldrich) were added and the mixture was heated to 160 °C in a microwave
synthesizer (SmithSynthesizer™) for 30 minutes. After cooling to room temperature, the
heterogeneous reaction mixture was diluted with dichloromethane. The resulting
solution was washed with 1 N aqueous hydrochloric acid. The layers were separated and
the organic phase was dried over anhydrous sodium sulfate, filtered and then
concentrated under reduce pressure to give (£)-1-[trans-3-(tert-butyl-dimethyl-
silanyloxy)-cyclopentyl]-3- (4-ethy1-phenyl)-7— (4-fluoro-phenylamino)-3,4-dihydro-1H-
pyrimido[4,5-d]pyrimidin-2-one as a pale green solid, {Yield 123 mg, 85%).

o
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Exanpl e 38g
(R) -3-(4-Ethyl -phenyl)-7-(4-fluoro-phenyl am no)-1-(2-h

F thyl -ethyl)-3, 4- dihydro-|H pyrimn do
[gzge%?bgpﬁl mdin-2-one Chiral N-N N O ~~ F P5{F/EP2004/003447
(R -1-[2-(tent-Butyl -di net hyl - sithanyl oxy) - 1- net hyl -et h
yl]-3-(4-ethyl-phenyl)-7-
( Exfnpler3®dphenyl ani no) - 3, 4- di hydro- | H pyri m do[ 4, 5-d] p
yrimdin-2-one (100 ng, 0.18 mmol) (from Exanple 38f

ni. h
- S T BB 4 o bR oS TRt glopentyl) 3.4
(élberdm)lﬁmmmdﬁ{% 5f<ﬁp¥li@dmrﬁjbms The reaction
m xture was quenched with 1 N aqueous hydrochloric

acid at 0 C, then WO 2004,43089955 P 004/ 003447
-102 extracted with ethyl étate, e organic | ayer
ate

was dried over anhydrous s{dirimSul , filtered and
concentrated under reduqmdiﬁ, . The residue was
purified by flash chrongtogradhy (50% et hyl acetate
in hexanes) to give (R 4- yl - phenyl)-7" (4-
fI'uor o- phenyl am no) - 1- ( ydr oxyol - met hyl -et hyl ) -3, 4-d
i hydro-l Hpyrimdo [4,5 % d] pyrimdin-2-one as a

coI orI ess viscous oil. (Vi eI d 45 ng, 61% . |1C50 (KDR)

bans % 1%%% Pt&g% ’ngﬁg) t_(ﬁeni %ﬁ%ﬁ;ﬁa&?@ﬁﬁ&ﬁlwwﬂ -3-(4-
{Qhﬁll’@hﬂﬁ(ﬁl)51-[(4-@¢031~ph¢ny1qm:)94331ﬂd1h§3d1)0~EIHt-mthhdo [4,5-d]pyrimidin-2-
- 04‘;"& ﬁﬁh}ol)e‘iﬂ]ﬂ}ﬁdﬁﬁrc(‘i %E) ('_Fllshe}) st treaged N rL)tJJm temperature
(‘Eﬁlh FB ﬂHDE?? i Présline 6. mindAkdrich) far-26 minutph &Phelrpaction
afhAere(WAQuEchdd with 1 N aqueous hydrochloric acid at 0 °C, then extracted with
ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, filtered and

- concentrated under reduced pressure. The residue was purified by flash chromatography
- (50% ethyl acetate in hexanes) to give (+)-3-(4-ethyl-phenyl)-7-(4-fluoro-phenylamino)-

1-(trans-3-hydroxy-cyclopentyl)-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one as a
white solid. (Yield 32 mg, 87%).

Example 40

1-Cyclopropylmethyl-3-(4-methoxy-phenyl)-7-phenylamino-3,4-dihydro-1H-

pyrimido[4,5-d]pyrimidine-2-one
A
,Cfl |
To a solution of [(2,4-dichloropyrimidin-5-yl)methyl) (4-methoxy-phenyl)amine
(198 mg, 0.7 mmol) (from Example 1d supra) in n-butanol (5 mL) was added
¢yclopropanemethylamine (0.12 mL, 1.4 mmol) (Aldrich) and N,N-diisopropyl-
ethylamine (10.13 mL) (Aldrich). The reaction mixttire was'stirred_ at room temperature
overnight, and then quenched with water and extracted with ethyl acetate (3 x 50 mL).

The combined organic extracts were successively washed with water (10 mL) and brine
(10 mlL), dried over anhydrous sodium sulfate, filtered, and concentrated under reduced
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mol ) (from Exanpl e 38c supra) was dissolved in hot
n-butanol (2 nL.) (Aldrich). After cooling to room

weel@bisse, triethylamne (0.20 nmb, 0.92 mmol ‘ .
(Allied Signal) and )PCT/EP20041003447

()-trans-3-(tert-butyl-dinethyligil anyl oxy)-cycl openty
l'am ne (198 ng, 0.91 nmmol) 15 (from Exanpl e 9c supra)
verasswote giys theairydeauidad chlodide hea ablstless @il (lRlS 220 fgPwhich was used

I 8PRe , The m xture was
concentratg:{j und’ﬁr red‘fﬁg?%?éssure and purified by

flash chro ograph (20% et hg acetate in hexanes) to
gi ve a[sp g.of crude mono chloride (220 mg) in dichloromethane (20 mL) at 0

:{EWSE lbt(ﬂ)kldﬂ' 1Il@ﬂ1?ﬁ§ﬁ]ﬁ!é E(ﬁ?) irrﬂ.nﬁ | 1?%9%%&%88%%}&&& by addition of 20%
0% SEiaRaenn i Lo1558 0 b0 48 mamob §Blole) dsppwisgyThisanixture
2 2s smre&ﬁ%omzén firk ﬁﬁ&@gfhmutes Thelreactlf)n mixture wlas then poured
(%ﬂt‘% 8\‘ @Sr §r Satﬁtq%m e )Irl Qt?a./teo()?f %/c)SOCnYﬂ(E) ’Iphe combined

c:)extiacis M)sdcaesﬁwlwashmi dﬁ%ﬁ&eﬂﬂmmmﬂﬁ ride @06nL), dried
PCTI 2] %}7464714 %’?ﬁ% sﬁfa%).sﬁlt%éecy%é QR 0%91%5 under reduced pressure to give
(the crydgiBtegmediaterwiich was @usmfd@ﬂgam Ihahgﬁlmmethqaﬂac(ﬁ et yand heated
| -
é[l.ic%eﬁ Tgﬂﬁ‘)&? [*Zhe %réa%eyc% cr)nf 4;1 od{meﬂlﬂaﬁnogi\rmdmg (20 ﬁnggl ?ldnch)novemlght
_ eshypitln pthathatetate (3 x 50
tth}Et 'Dh{é étﬁ‘iﬂﬁiﬁed gﬁ:créktraéts %@ré’@ﬁ%@ssﬁf lw'aﬁﬂedﬁkﬂ{‘ ﬁrla@er (10 mL) and

2

33[{ lg@h g%:] 5{1%?? sggg terecé) agﬂ Cﬁﬁﬁqratrated under

(refuded)premareadgid the apde ?ﬁocﬁft& Which RiaX théne Sp@ﬁte‘iftﬂyr Préshrative thin |

xtur e, was "l| I

q%‘-?“—‘?&ﬁ%ﬁ’?‘*‘tﬁ%fsﬁfﬁr%"e Rl PRI e ey Ayt oy Fpesyl)-3.4-
by o1iH-pyomid¢ Al Sdd ) pyinimidine- -2oded(Yidlde 5 eag ThGrioyBsteps). .
stirred at roomtenperature overnight, heated at

ref | uppel BixtdeRPYL RilorBd #{kﬁ?og‘gﬂg&ﬁ?tf—%&%ﬂgo%d |ReRF3,4-dihydro-

The yel |l ow residue was
di-irerdde [ééhélpowzm@m-%@m(li’éaeg,&ﬂ inmdheineandléige (1) mL) (Aldrich)

g#dé@leﬁtkd 1o 130 QR IHRGES. REEY LotinFP¥lactibh k¥ ¥hs washed with
%‘%‘Fﬁ Z‘i % 119,0 ) apd ghe rdnprodust wagpaifeby Prepyrative din layer
[cHrd’mﬁtbgﬁphy 0 Give1-2yclepopylnYértbl 3 243n&Moxyl phenyl Fr3Renylamino-
P el s lprinidipe Ryanesseaafi sy seik) (i 206 me

ABy¥1%).3- (4-ethyl -phenyl)-7-(4-

Antiproliferative Activity

The antiproliferative activity of the compounds of the invention is demonstrated
below in Examples 41 and 42. These activities indicate that the compounds of the
present invention are useful in treating cancer, in particular solid tumors such as breast,
lung, prostate and colon tumors, more particulazly breast and colon tumors.

Example 41

 Kinase Assays

To determine inhibition of KDR, FGFR, EGER, and PDGFR activity, kinase assays
were conducted using an HTRF (Homogeneous Time Resolved Fluorescence) assay.
This assav is described in A. J. Kolb et. al., Drug Discovery Today, 1998, 3(7), p 333.
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15
fl uoro- phenyl am no) - 3, 4-di hydro-| H pyri m do[ 4, 5-d] pyri

Wodbdyogosaee Racenmic / H NN A N-LO 10 Si
[ trns-3-(tent-Butyl-dinethyl-silanyl oxy) - cydoﬁQ%‘iﬁ?Mmﬁuﬂ
-7-chl oro-3-(4-ethyl - - 106 -

phenyl) - 3, 4- di hydro-| H pyri m do[ 4, 5-d] pyri m di n- 2- one
(125 ﬂ?gmr@o kimasamehdtiont raceombieanBEE-t380ed KUMR #hs ¥@dvated in the

S r Fi r

AT FpCAR ab i oR ARBOEY o MBS S 07| s R 108 gl 150 mi
p NG fehasy BRI 26 MiMgbhoartd 4 ravié [P) 2The enyyme0yddSncubated at 4
nrglRdr { Rbei ch) were added and the m xture was heated -

to 160 Cin a m' crovvave synt hesi zer

(Smt nt hesi. for 30_m nuytes, cooling. to

f oom &ACHY é‘ssat ﬁ’@ereiﬂﬂf@?@ﬁ e dRry @8 renylenepiatesd Falcon)

wawithdi tiott] edlunhé &F gdi CHaGWEmaB&h Jéllecdh@eﬁh@d 1 081 KDR substrate

2B %ﬂﬁfﬁw 1apd et B R R 1 R B hagamiand with one of 8

phssspcomsnidefien renging oy tioquid t9ads pM 6145 eatabdilution). The kinase

fé&t{vﬁﬁrﬁgsa?%%lﬁﬁé‘ wmﬁ%{ o HTEBRORS, BRI DT, 0.1

s |a:a 4, é& NaCl (from KDR stock solutlon), 1% DMSO (from
xﬁi&)}’b SQHEHXTP’ (5(7} Ié,ﬁcJﬂcUﬁ%?c}]cﬂ'g %BWO%E%]BEA3 The géa@{gn was

roI yr|m f[ rirni one ale?

s’cB‘ICP]aateg*ﬁ ér d 9%39@1“%5% o 3gp M‘PB{;@%@H: 2pLo reaction mixture
(Pﬁﬂys t?ﬁﬁﬁ&ﬂé@?%é@TOP%@ﬁe coRkE uo L of] revglrahtl%% b11ffi:1' (t')(r) mM EDTA,
QM ﬁ{f‘gﬁﬁygﬁfg&y@/@g?}x 04n M qu:;. B ,ap géy (ﬁna] conc. 2

[ AV, ahid mnMsmepﬁﬂzdﬂnﬁirﬁhﬁcﬁm 20 hM)NAReGnBngH5 |, 6f sBlution was
(Gedbiorfi o duplicare el of p 3RS AGP B3 2l Ep RS ISI665

mjguqn.ag\:\(alﬂac Victor 5 reader.
et hyl - phenyl ) - 7- (4-f1 uor o- phenyl ani no) - 3, 4- di hydro- | H

pyri Ul:l‘{}gli? nﬁeél(:ﬁi %ﬁy@mﬁ&i@%ss S),F ﬁ!\é&%d'éadﬁggl ogt stdqu%e)d above for
tt@ﬁ—% R peijvaty assay W1th the followmg differences. GST—tagged FGFR enzyme was
activated at room temperature for 1 hour in the following activation buffer: 100 mM
HEPES, pH 7.4, 50 mM NaCl, 20 mM MgCl,, and 4 mM ATP. The kinase activity assay
was performed with 1 pM substrate (Biotin-EEEEYFELV), 1.5 nM activated FGFR, and

. test.compound in the presence of 100 mM HEPES, 1 mM DTT, 0.4 mM MgCl, 0.4 mM
MnCly, 50 mM NaCl, 1% DMSO, 10 pM ATP (K= 8.5 pM for FGFR), 0.1 mM Na,VO,,
and 0.02% BSA, in a total volume of 90 pL. The rest of the assay was performed in the

same manner as KDR assay.

The EGFR kinase activity assay was performed with 1 pM substrate (Biotin-
EEEEYFELYV), 1.5 nM EGFR, test compounds, 100 mM HEPES, pH 7.4, 1 mM DTT, 5
mM MgCly, 2 mM MnCl, 1% DMSO, 0.5 uM ATP (K, for EGFR), 0.1 mM Na,VO,, and
0.02% BSA. The rest of the assay was performed in the same manner as the KDR assay.

- The PDGEFR kinase activity assay was performed with 1 WM substrate (Biotin-
EEEEYFELV), 1.0 nM PDGFR, test compounds, 100 mM HEPES, pH 7.4, 1 mM DTT, 5
mM MgCly, 2 mM MnCl,, 1% DMSO, 2.3 uM ATP (K, for PDGER), 0.1 mM Na;VO,,
and 0.02% BSA. The rest of the assay was performed in the same manner as the KDR
assay.



wi th hydrogen fluoride - pyridine (0.6 nL) (A drich)
for 20 mnutes. The reaction m xture was quenched

wObdolodoodk aqueous hydrochloric acid at 0 C, theaArmpr004/003447
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extracted wth to ethyl acetate. The organic |ayer was
dried over anhydrous sodi um suli0dte, filtered and
concentrated_ under. reduced pressure. The residue was

pur i fFEEPeNNd [Gee Malupy Wera detgrmainiedt frors duplitatesetafelnal and calculated
by o3 8)arditéiby Yata to equatio Y=[(a-b)/{1+(X/c)%|+h, wh db

- 3- (4- et hyl - phenyl ) - 7- 4-fPuorg- %én ﬁ ara ]10 whereaandbare
%@F?z HVELYRY aﬁw%e Pé%%mw&ib@g cam%éyenéan pipfinite gmount of
dhiiblotiepyconipelint, 2espardivaly, s tATCLa 8@l ickhe (i &lnStadPof the

87%,. 15 Ex I 40 . . )

FOBPOR FERYPIec MR ot Yoisie s sRyespitinm of e Fmppisd et reduces
b3 50%dible\edromt kEtivityrinderithe tehs Bordlitipns déseiibet, 2- one

HN) kN~- 1-V To a solution of
[(2, ijehl o .6l 0z 5=l L] cpiees
(4T acghanaR s Wb £l 5?’8“%%%%1 ighibition f5re7e i g
emppiady of tge prEntipn are asdeltowes) KOR fesy thaa ). Hddsl FGER less than 2
¢mel opropanenet hyl am ne (0.12 ni, 1.4 nmol) (Al drich)
and N, N-diisopropyl- ethylam ne (10.13 nL) (Al drich).

he r tion mxture was stirred at roomtenperature
M&%, and then quenched with water and extracted
with ethyl acetate (3 x 50 nL). The conbi ned organic
YEQTanidd G Samilsed SHIVEL ProMishssn wsg%s water (10 ni)

and brine 25 (10 nL), dried over anhydrous sodi um

6067 DEREL D ik A0 G A6 PR PG b
efieysoras eealngied bytrdbi atery aising tivoBail kitgRoihe Rivtledntcal20-647-229).
%a?fi'\lgﬁgﬂi‘e@%e O@Igdosd(a){']iaj 095 f@?}le&ésggcyng%%)ow%%rlef i t%rgg tn EGM-2

t . t
(Slneties G716 omediuerendrasisd 200080 calls per wel inasvaluide df 200 L of
BONELIWIGHERECLOs oY medh ih 208Dk A Bliddri1a 8l Caue0Y)
addi t onAgf 20% 5 ?ol ution of phosgene in toluene i
?tf.f?}ghﬁ, eigit harss P gromiikah37dConith $86 Cohi thednsabatien media was
fenidved dloadly bp aspitARnA b &nt@h ok 8adH Wil Ras wddhed with 300 pL pre-

RS BRI e cDnys pes it af epesminsend 50 ng

. pdr)mL dhemphoteriosdB (ﬁlcgaﬁtm(émsa)ct&bwq&nﬂi;,cﬁe $&rhaiing media was

e a0l ot B o i Ber Yl et itpnfon SEia (B2

- gonlearented with Ufd beatinattivadd BB® ClonetitoCGH4162) 601g@er mL

L LR AT —
¥ Eethoyestt heppdn 6AR0ADY)-R5) aud AenhPh-ghuppmine (GIBCO 25030-
U8R dAfiedver@viaitatv Biithe cells for 24 hours, 20 pL of test compound at 10X test
concentration in serum starvation medium with 2.5% DMSO was added to the
appropriate wells. The control wells contained 20 pL. of serum starvation medinm with
2.5% DMSO. Plates were returned to the incubator for 2 hours. After pre-incubating the
cells with the test compounds for 2 hours, 20 uL of growth factors at 10X assay
concentration diluted in serum starvation media, FGF at 50 ng per mL, or VEGF (R&D

systems 293-VE) at 200 ng per mL were added. The final concentration of FGF in the

assay was 5 ng per mL, and the final concentration of VEGF in the assays was 20 ng per
mL. The growth factor free control wells had 20 1L per well of serum starvation media
with the same amount of BSA as the wells with growth factors. The plates were returned
to the incubator for an additional 22 hours.



The reaction m xture was quenched with water and
extracted with' ethyl acetate (3 x 50 niL). The

woeRihbdess organi ¢ extracts were successi vel y washeshoo4/003447
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with water (10 nL) and brine (10 nmL), dried over
anhydrous sodi um sul fate, filt€08d, and concentrated

UESEE iS reduced pressure to give the crude products
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(Bi oti n- EEEEYFELVAKKKK) , 1 nM acti vated KDR, and a test
conpound with one of 8 assay concentrations ranging
Mto 128 pM (1:5 serial dilution). The
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NgClZ 50 MM Nad (from KDR stock sol ution), 1% DMSO
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Add the Item 5 to the milled granulation Step 4 and mix for 3 minutes.

Compress the granulation from Step 5 on a suitable press.



Compound 1 C50 val ues were determ ned from duplicate
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~Weighy 200 200 390 300 600 *Conpound Al represents a

-109- Exanple 43 Tabl et Fornulation lItem Ingredients
My/ Tabl et 1 Conmpound A * 5 25 100 250 500 750 2

wotdoydgwss Lact ose 103 83 35 19 38 57 3 CroscaemErbmseossd?

Sodium6 6 8 16 32 48 4 Povidone K30 5 5 6 12 24 36

5 Magnesium Stearate 1 1 1 3 6 Bl2rotal Weight 120 120
]ﬁ?ﬁ%lgﬂ(io gOO 900 *Conpound A represents a conpound of
t %&Rtion. Manufacturi ng Procedure: 5 Mx Itenms 1,
2 and 3 in a suitable mxer for 15 mnutes. G anul ate
tThgecionSelutivn Erhuleion Freprdtiod t h 20% Povi done K30

Sol ution Item4) Drythe granul ation from Step 2 at
50 C Ig nu on TTOm SLep S 1hnrougm=a
i I IjPnlllng 3{3@}'6

sui t al Add the |t¢em o t he

M | | €Qregheaiariatign St ap nAand mx.for 3lpiputes, o
Conpr gss the grangdathmdf Aem Step 5 on ?n_flé_i'tabl e

pressfy WO 2004/ 089955 PCT/ EP2004/ 003447 0 Exarrpl e
44 Capsul € For mulfarion TTemingredirents Capstte—t
Conpojrid A * 5 25Glsetesb 500 2 Anhydr 3 SQamg ose 159
123 148 3 Corn. Starch. 25 35 40 35{70 4 Talc 10

15 10132 24 5 Mageagiinm Stearate 1 2 2| gpfgial Fill

conpo rid of the |gg}§8tﬂ| on.” NaEnut acturt ng Procedure:

1-5mg
5 Glycerol 8-12 mg
6 Water , g-s. 1 mL

*Compound A represents a compound of the invention. |

Manufacturing Procedure:

Dissolve item 1 in item 2.
Add items 3, 4 and 5 to item 6 and mix unti] dispersed, then homogenize.

Add the solution from step 1 to the mixture from step 2 and homogenize until the
dispersion is translucent.

Sterile filter tErough 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 descnphon, but to be defined by
the appended claims and their equivalents.



5 Mx Items 1, 2 and 3 in a suitable m xer for 15
mnutes. Add Itenms 4 &5 and mx for 3 mnutes. Fill
into a suitable capsule. W 2004/ 089955

PCT/ EP2004/ 003447 -111- Exanpi® 45 Injection

Sol uti on/ Emul sion Preparation ItemlIngredient ng/nm. 1
Conmpound A. * 1 ng 2 PEG 400 10-50 ng 3 Lecithin
20-50 mg 4 Soy Gl 1-5 nmg 5 Aycerol 8-12 ng 6 Water
g.s. 1 mL *Conpound A represents a conmpound of the

i nvention. Mnufacturing Procedure: 5 Dissolve item1
initem2. Add iterrB 3, 4 and 5 to item 6 and m x
untH di seersed hom)genl ze. Add the solution
from-step ?mP%‘“ldﬁé plarlbhavipgtheifemnula and horogeni ze
until the dispersionis translucent. Sterile filter
through a 0.2 mfilter and fill |nto aIs WO

2004/ 089955 PCT/ EP2004/ 003447 - 112 l e 46
I nj ection Sol ution/Emul sion. Pr epﬁ? j m
I ngredient ng/nL 1 Conpound A* 1 5 ycof ur ol
- 10- 50 ng 3 Lecithin 20- 4 1-5 ng 5
d ycerol 5-12 ny /l\ R’
W
A’
R I
g
“wherein
R'  isselected from
'-H: . T .
(C-C)alkyl substituted by ~OH, COR™, -CN or -CONH,
~(CH;)-heterocycle,
-(CH;) -heterocycle substituted b‘r -COR“’ or -C:OzRm
cycloalkyl,

cycloalkyl substituted by -OH;
R* isHor~OCH;;
R i H,For-OCHj;
R, R°and R’ are H;
R  i3-OCH; or (Ci-Celalkyk |
R sHorE
RY {5 (C-Cqlalkyl substityted by (C;-Cs)alkoxy; and

n sQorl.




6 Water g.s. | nL *Conpound A represents a conpound
of the invention. Manufacturing Procedure: 5 D ssolve
iteml initem2. Add items 3, 4 and 5 to item6 and
m x until dispersed, then honobgenize. Add the sol ution
fromstep 1 to the mxture fromstep 2 and honogeni ze
until the dispersion is trandl4cent. Sterile filter

through a 0.2 mfilter and fill into vials. 10 Wile
the invention has been illustrated by reference to
specific and preferred enbodinents, those skilled in
the art will understand that variations and

nodi ficatio b through routine

.experi fent atﬁ%gﬂ’oﬁgf%f O(Sf%l‘@i‘ tH frelaimd,, soherdss from themgiowp consisting of
.the invention is intended not to be limted by the

t orlegeiPhgybit-{emephorp pherylle7-phedybudad-5,aaihydyo- mk;qmidom,

ap piwyolinaldisl Rone(ERadple 0, 1 equi val ents. -113- 1.
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pynrmdo [4,5-d]pynm1dm—2-one (Example 3c),

3~(4-methoxy—phenyl)-7-phenylammo-l—p:pendm-S-ﬂ-S,é»dihydrodH—pynm;du[4.5—
d]pyrimidin-2-one (Example 4b),



R3is H Por -OCH3; R4, RS and R7 are H, R6 is -OCH3
or (CG-C4)alkyl; Rs isHorF, R1IOis (G -C6)al kyl subsl
itwed hy (C, -C6)aJkoxy; and _qas5lis O or 1. -114- 2.
Compounds of fornula Il of claim1, selected fromthe
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3 ( 4- e, hox)Corprngs of fOriNa MY bRIRAIROCL, lselbdted [r8MNAE BroR 'oBnsisting of
'‘n-4-y1)-3,4-df Il tydro-i H

pyriﬁhﬁ@mﬂamwmpuanﬁa@ms-lc ﬂ%&, -3.y1)-3 1H-

) kOR35S ) A A B T
ﬂ%‘@“ﬂ%ﬁ 5 'Bﬁ‘f@hs‘fﬂzr?'*zi 3418 hydea-tilreyeimidel 456 pyrithisdinoZ-bne

an

ple 12),
(t)-cis-1-(3-hydroxyc)rdopentyl)-5-(4- nEthoxy phenyl ) -
7- iy fvoroplnfladlideydL @yps-3- yﬂrnxy -3_%.3;% phexyl)-

@mmé%gaﬂqﬁpg}%udpgfg#%bﬂgone ng{aéb fromthe
zﬂr ‘H:'Pa hvtd.0d D)-1-(Erasas- -
(R ‘Mﬁﬁﬁ 3y ﬁ%%“’ﬁﬁéﬁ?ﬁ“}’ -2:(as-Srkarontr<yelqnenty dhplenpamin

ed]prtimidin-2-one (Bxample 14d),

- (9)- (+)-1-(2-hydroxy—1-merhyl-ethyl)-5-(4-methoxy-phenyl)-7~phenylamm0-3,4- |
dihydro-1H-pyrimido[4,5-dlpyrimidin-2-one (Bxample 15d),

(3)~(+)-7-(4—ﬂunro-phenylﬂmmn) 1- (Z-hydroxy-l-meﬂlyi-eth}rl)-3~(4—methoxy-
25 phenyl]~3,4-dihyclro—-1H—p]mm1do[4,5-d]pynnudm-2-one (Bxample 16),

3- (2~ﬂuoru~4-methoxy-phenyi) ~1-(trans-4-hydroxy-cydohexyl)~7-(4-methoxy-
' phenyhmmo)-3,4~d1hydro lH-p’mmxdo[tl,S-d]pynmzdm-z-one (Bxample 17d), -

3- (2~ﬂuom-4-methoxy-phenyi)-l-(tmns-4~hydroxy-cyclohexyi)~7—(3,4-dlmethoxy-
bhenylamino)-3,4-dihydro-1H-pyrimidal4, 5-d]pynm1dm—2-one (Bxample 18),

| e R e s T, .'; PN A : . . . N
T ‘ ” T - v mees e ﬂ?fﬂ?!?ﬂf;;}



15 pyrim do[ 4, 5-4Jpyri m di n-2- ope (Runple 11b)
(R) - 3-(4- Met hoxy- phenyl )-7_ '
phenyl am no-i - pyri olidin- 3-y|:1316_4- di hydro- 1H
pyrim do[ 4, 5-dj pyri m di o-2-one “(Exanple 12),
(t)-7-(4-fluoro-Phenyl am no) - 1- (t n+t u- 3- hydr oxl
-cycl opentyl) - 3- (4- medwxyphenyl ) -

Tag) Stk i D80k by bl £ Do

(1) - PhEsviming)34divalwd Ry pisiveidg45-diprimidis2-dnb (Bample 19¢), -
ycl ope tyL%- 7- phengl an no- o B
3, 4- d’i'@s?a OR-Phspy 1 apot 4 Buydiopyy eycloheliy])- 2¢O RRtHoky pRRlyBumino)-

14d) 3,4-4iBydrbAH-pybai v
oy Ly W iy A1ftitnidio-2-one (Brample 20b) and o,

C ey S5O DA iRy i Y e p et inie) |-(2 hydroxy-1.

(3) - PEfar-etod) Sy dipdeg ridhpyrimiso Hoh-dipymidiny Grove)(Binsapdé 20)).

| ethyl)-3-(4-nmethoxy 25 : :

?E}e( nyl. I) 43 14615 Gloywounds| of forpiuka Haff4laim d) gfeckedl fibr 112 &0 consisting of
a e s .

3-( 2&’91(ﬂrbﬁdzfﬂ*mm*mwehkﬂﬂ%ﬂ-fz(-hym&ﬂd&uﬁi@ﬂaynﬁzymhemnxy.

LTy o) 3 APl lgmmidagops (Hrie )
f?i‘ﬁ@ﬁfﬁ@;%ﬁ%ﬁ%ﬁ% DS R sbmsbal trbamianped

hexy 37 ~2-one (Example 23d),
) pheﬁ%e at ni no) - 3, 4-di-hydro-i H pyti m do[ 4, 5-d) pyri m di n-
2. 0178 %’Eﬁ@ﬂﬂ'ﬁh@@}ﬂ-ﬁmwi&?ﬂlbﬁyﬂﬂhiﬂde&a'ﬁhﬂm-IH-pyrimidO[‘l 5-
3- (ﬁpmﬁﬁdm.z.mmplazg;)'r ans- 4- hydr oxy_gdohexyl ) - 7- (
3, 4- di met hoxy _ oo o
phe ﬂﬂmmmggﬁ%ﬂdﬂﬁéyﬁ oé?egﬁi-élpiég}l%ﬁoﬂ,gdﬁfygm-lfl—

L i T T LI

- (4- gwt - pheny] anj no) - ,
3, 4ﬁT%%%S%’MW‘BW‘MWWWEﬂM&—
(Ex Y¥il-pwoghiomitis) (Bfample 26), : .
- (2- Pl uom 4- et hoxy- phenyl ) - 7- (4-fl uor o- phenyl azni n

)-3 S
0) - (AR {8y liroxy-cyclopentyl)-3-(4-methoxy-phenyl)-7-pheaylami
t iyl Yo Bd ol by b O e py Lot GO B, FRame-2:4-
T e R L
=§L?v§?§1%§ b g Hh e Phiny)-7-phecylacniho-3,4-dlhydro-1H.
S p o[4.5(diprrimidins2-one Bsappleasdiy| ) - 7- (4- met hoxy.
phenyl am no) - 3, 4- di hydro-1 H pyri m do[ 4, 5-dl pyrini di n-2
Z-gr(t?'@ﬁsiilf?(%hwmﬁ@hpenw-s-u-meth? “ehenyl)-7-phenylamino-3.4-
- - - - - - X -
e e o B, ™ 0D
di X i 5- i m.4j u-2-one (Exanpl
B s L e e
- 7§ AT gl -propicnamjde lp38)i mddo[ 4, 5-
d] érfﬂlﬂ'@ﬁ; 2-one (Exazigfl e 24b)imsrl s
1- P2 tHE Ay dexyrpropye hid-inethoky PRy o pleRPRRIA-3,4- difydro-1H-
phpn;chammdﬁayﬂmumr&-(hﬂmphm;, ydo

5. Compounds of formula II of claim 1, selected from the group consisting of

ot ot e C e e (G716/008]



15 pyrim do[ 4, 5-dl pyri m di n-2-one (Exanple 25),
3-[-3-(4-ni ethoxy--phenyl)-2-o0xo-7 pheu*m no-3, 4-c
ydro- | H pyri m do[ 4, 5- d] p3 mgjﬁl 1-Yl]-propianitr~le
(Exanpl e 26), B

(t)-(1X, 3R)-1-(3-hydroxy-cyci opentyl)-3-(4-nmet haxyphen
yl)-7 phenyl am no-3, 4- di hydro-1}3-pyrimdo

e e S b

& R S
Exa 28d) ,

(-)- ??éi%-dmwwmwwww»wammwmﬁ@mmw.

1) - 7- phditydani Hoydmido[4,5- R
di hydr oo | 14 pyr i ol dolare: qeyrimidie 2-one (Frample 5k | o

298), 1"(‘3'5-3,5-djhydroxy~cyp[o )-3-(4-me . vl 3 _
AL T e
Exa

r{?e e 35%1; and
(S) - (T Eordibriemonylobrubyl-it-Bedidegrplictky-pheaylamino-3 4-diliydro-

phenyHypyrinpitiefa,s.-dipjriaidin-4-0dk kmg,gm%j,
PYri ndo[ 4, 5-d] pyri nkUn- 2-one (Exanple 31d). 5

con ;fiﬁﬂsﬁfmlfdﬁfﬂ@f? dxyf)ls-(l oMb medRip $h&T) /B iuino 5.4-
1- (ci sg%ggl}%%%ﬁ? st é?’éf‘&ﬁ&??p‘?‘)e-(mlﬁﬁb ro-r 4- met ho

Xy phen -.1- (;4- met hoxyphenyl am'no) - 3, 4- di hydr o- 1H :
- pyri ﬁ‘uﬁ&%{’%ﬂg’ {W’n‘l’"'h?r}'&?‘ﬂgﬁtfﬂ@u(’%mpthex]@ﬁhgnﬂ)-:f-@-ﬂuuro-s-

1- ( cmsthgwplitnaming)-2,3 clilyideo yi)pyBmidhi diitinidin-2-one (Exam
phergm),- 7- (4- met hoxy- phenyani no) . e din-2-one ple
3,4-di hydro-iii-pyrimdo[4,5-d]pyrimdin-2-one '

{ EX Rl - pheyl)-7 (4o ;

(Chama o Roel)7-(4 fpdse phenpamine)at-(Ashyrisony Lnedyi pilirl)-3,4-
RIS LR AR
phe am nQ) - 3, 4-di hydro- 1 H pyrim do[ 4, 5-d] pyri m din-2
: o?QQ'H@Y&M»:7-(4-ﬂu°r°-pheriy1§mino)-1-(trmn-3-hydroxy-cydopmt,—n.s,4.
~ met hoxy- phenyl) - 7- ph-gr]wl am no- 31,14- | Igl?%d)’qnﬂ- PYr h
'ﬁ?[l@fﬁolﬂﬁﬂﬁi_ fi Efﬂ)’ﬂdr %Jﬂ& S -Eg%}ﬂ)— ?%ﬁ%'lamino-s,i;-dihygm.ln.
fl ugﬁm%bfﬁé 'HM‘?T%T‘)“E 49k no- 3,4 10
di hydro-1 H pyrimdo [4,5-d)pyrimdin-2-one (Exanple
36b), 1-(cis
3, 5-di hydr oxy- cydohexyl ) - 3- (2-f | uor o- 4- re%oxy- phenyl ) -
7-(4-f1uoro- 3- ‘
| mefjhoxyéphenyl( |E;n nol) - 3, g7g|) hydr o- | H pyri m do( 4, 5-d) pyri
m di n- 2- one anpl e :
(R)-3-(4-ethyl -Phenyl)-7-(4-Auor o- phenyl '
l'ino)-1-(2-hydroxy-I|-methyl-ethyl)-3,4- 15 dthydro-1H
pyrimdo[4,5-djpyrimdin 2-orm (lixanple 38g),
(t)-3-(4-ethyl-Phenyl)-7-(4-fhtoro-phftWniao)-1-(tr'a
ns3- hydr =y- gcl opentyi) -3, 4-

e ——



d4tydro-1 H pyri m do[ 4, 5-d) pyriutidin-2-one (Exanple
39d), and 1-cycl oPropyl net hyl - 3- (4- et hoa) ' phenA) -
7-ph enyl am no- 3, 4-drhtyd ro-1H
Pyrim do[ 4, 5-dj pyrim di ne 2-one (kxanple40). -118- 6.
A pharnmaceutical conposition conprising a
therapeutically effective anount of a conpound of
formula Il of any one of claiml to 5 and a
pharmaceutically acceptablgig-carrier or excipient. 7.
The pharmaceutical conposition of claim@®6, wherein the
conpounds is suitable for admnistration to a patient
having cancer. 8 Cbnpounds of formula Il of any one
use as.ne
6 ﬁ%g o dyiof PmrBty SuPOie b JErPuReLY FEege gmount of
Comrpepn Ak fosmalalafiagy v of glaimchifefead gf pharaacenticailirmgeeptable
carrandr canpie! of cancer. 10. The use of claim9 forrthe
treatnment and control of breast, |lung, colon or

| 7. Pr Gﬁltea]; %ﬂn%%ﬂ&&? corhEmsn;[ eof“él&m?% %glleﬂq %e%%r 8 ig Suitable

Cer on cancer . proc
fori‘%‘é‘“ﬁ?@b‘ﬁ‘r@tamﬁ‘ﬁe@f aﬁ‘“&ﬁﬁ%’&ﬁnd of formul a II of cI al m

1, which process conprises reacting a conmpound of the

8. f or@empundsldfTormula BSoffA8y oné of dlaiffe 1 tR 5l fb# uscRs mddREBkAts X
i s G or SOzCH., and R, Tit R Ra RT and RB ar eas

def.i in cl t anl e derivatiye ofthe
o, Lo RS e ol g h S 5 on o
meca@mqn@d)futhﬁ te¢agment pnd p@tﬁ%pﬁmcq conpound of the

formula RT
10.  The use of claim 9 for the treatment and control of breast, lung, colon or prostate
cancer.

11. The use of claim 9 wherein the cancer is breast or colon cancer.,

12. - A process for the preparation of a compound of formula II of claim 1, which
process comprises reacting a compound of the formula.



Rs riINfah a HN ORRe Il Ha and if desired,

converting the conpound of formula Il into a
pharmaceutically acceptable sglgt. 13. A conpound of
formula Il of any one of clainms 1 to 5 prepared by a

process to according to claim12. 14. An internediate
conpound sel ected fromthe group consisting of
‘i-[B-(4-nethox)r-pheny|)-2-oxo-7TpH£nyianino-3,4-dihy
dro- 2H pyri m do[ 4,5- d)]py

i din-1-yi]-pipcridine.l-carbox CLa6
ester (Thcurnple 2a), 1-[trans-4 t
butyl-dinethy)-ailanquﬁ @) 3=4 4- met haocy

nfjno- B,

i dR%er t - but yl

phen)l)-7_ 15 phenyl ar 4-¢i hygr o-1IH u
pyri viido[ 4, 5-d)pyri ngdi wwZ- $fnpl e 3b) - 120-

3-[ 3- (4- net hoxy- phenyl ) - 2- oxol,7

phenyl am no- 3, 4- di hydr a- 2H py'?i m do[ 4, 5-

dIPyrim din-1-yl]-piperidine-I|-carboxylic acid :

tert- Ké%‘?ﬁats SRY RS, B, B B o8 B® are as defined in claim 1, with ax
s- ( t anilinbdémvatiod sfth fopslkany! o- V) - cycl opent yl | - 3- (4- e

t hoxy- phenyl )-7- .
phenyl ant®- 3, 4- di hydro-i H pyri nip[ 4, 5-d] pyri m din-2-0
ne (Exanple 10d), 5 : ‘ :
(R)-2-net hyl sulianyl -4-(tetr4k
trap- 3-yl arni no) - pysi m di, ne; 5
ester (Exanple |la), "R
(t)-4-[trans-3-(tat-butyl-di metg
ntyl am no] - 2- net hyl sttl f aayl -

e T PR T i somsngg ot e

ntyl]-3-(4-netho)i:y-phenyl)-7 1o 7
nmet hyl stlifanyl -3, 4-di hy4ro-11 3- py,ELm dp[ 4, 5$d] pyrimft

-2-one (Exanple 13b), @

_f :
boxyM ¢ acid ethyl

| -si |l anyl oxy)-cycl ope

()-[3-trans-(tart-butyl-dinmethyl-sih y) - cydopenty

]-15-[(2-fluoro-4-net hoxy== o :
phenyl ani no) - net hyl ] - 2- me$N% I p _

- pyrbni di a-4-) 41-ani ne ( ExaMB o R
(t)-1-[trans-3-(tent: bultyl-di nmet byl - sl I anyl oxy) - rydope
ntyl]-3-(4-nmet hoxy-phepy 7- -
nmet hyl syl fanyl - 3, 4-di h q 11-1-pyrimdo[4,5-d]pyrimd
i n-2-one (Exanple 14% - -

anld if desired, converting the compound of formula II into a pharmaceutically acceptable
salt. :

13. A compound of formula II of any one of claims 1 to 5 prepared by a process
10 according to claim 12.

14.  An intermediate compound selected from the group consisting of

4—[3-(4-m€th0xy~phenyl)-2~om-7mphen}ﬂamino-S,é-dih}rdm-ZH—pyrimidoPI,S-
d]pyrim.idiu-l-yl] -piperidine-]-~carboxylic acid tert-butyl ester (Bxample 2a),

1-[vvans-4- (terr-butyldﬁnethyl-sﬂanyloxy)~cyclohexy1]-3-(4-metimxy-phenyl)-7-
15 phenylaming-3,4-dibydro-1H-pyrimido [4,5-d]pyrimidin-2-one (Bxample 3b),

- * o=tV A s, . . . O iy
s e m e . 107 /0I5B0




I's

(8)-1-[2-(tent=butyl -Bi phen)l-silanyl oxy)-1-nethyl-eth
yl]-7-chl oro-3-(4-met!| wxy-

phenyl ) - 3, 4- di bydr o- IFprr|n1d394 5-dj pyri m di n-2-one
(Exanpl e 15c),

1-[trans 4-(tcrt-butyl-di methyl-sg=ylox)r)-cy

cl ohe J% 7-cbl om 3- 2 fl uoro-4-

net h%ﬁ//'f methosy phenyl)- Tura:ydrphenﬂaxp;uorm dmy&oa%mwﬂm.

n- 2- dippriitie byl @ipkfidine-1-carb cid fert-b
1-[trans-4-(tent p;futylia di meut ycla sﬁr;n cy%F‘iﬂéxy

| ] - 74630 By P ax%ﬂ?)’dgnl-é&eo )

Ll O

1- It@g{i E’thutyI dkwt hy| sil attyl oxy)-rycl ohexyl]-3
Bira-furan-3-y lamino)-pyrimidine-5-carboxylic acid

Rﬂﬁrbhampleama)no) 3 4- di hydro-| H pyr| nido[ 4, 5-dl p
ydm di n- 2- one( Exanpl e 19b),

L [tfﬂ-‘mm@%b Wﬁ% e RPN P E S MR Wy
ﬁ&é‘?ﬁ%enﬁ% ﬁﬁfgx?‘éﬁ 'J?Zil H pyri ni do[ 4, 5- dl pyt
| (8) CE’Pn i" ﬂgfxd? o fsnsﬂhg!nsﬂpnﬂw&gylogmu -3-(rmicllydcy qpiyl)-7-

ng - m&ﬂhﬂm Q-dfﬂychmpn—l PYmme[‘lﬁ-d idm-z»one Bxam le 1
met hoxy- phenyl ) -3, 4-fty4ro-11. pgﬁyumﬁ do[ 4,5 ( p)?rc: r%b%i

in- ké)eﬁsart(nEXﬁﬂ-mhﬁ'l -BikRethyl-silan lqur)-cyclo entyl] {5](2-fluoro-4-methoxy-
( R) fﬂe:ﬁrﬁmo?gﬁeéw L3 befd rfon4 Byr E‘l-}rl agl}ne](Emmpqe nbt;jf)

phe ) R B0k S B 0,

f r 1 Ylsdiagvlﬁ&diﬁydm A¥-pyrimido |4, B—d]pynmzdln-z-one (Example 14c),
3- (4- net hoxy- phenyl ) - 7- phenyl am no- 3, 4- di hydr o-| H pyri

ﬁ;ib:[()i-lﬂ ;mwgpﬁm&wmm)-(&w@b P44 hloro-3-(4-metho |
cl opé
nt yfamﬁr)]o’]@dé nmet %!gll:ghbfi&aargy'?g ‘ng’bﬂ; é.l:ag%ﬁ%bf I i cp

o ﬂgﬁ&:@-ﬁl ézfg jﬁ%&&&%ﬁyﬂmm@mﬁu

o p e‘H -2-one (Bxample 17¢),

e am 034d|hydro 1Hyr|m4o[45d]pyr|md|n - 2-
ep (%ﬂagfeg bupl-diméthyl-silanyloxy)-cyclohexyl}-7-chloro-3- (bmemoxy-phenyl)-

20 R)34: 2 - . Il -
193 hpbe s o s o o

L s ittty iyt anghy Rin))- Byt 3 Sndel P PRleSyt)-7-(3,0-
(+ meony phenyiaming) b - hrR LS PRl 5 gl (Beamape

met'f lssw fznyl - 10 pyrirni4ine-5-carboxylic acid ethyl
ester (Exanple 29d), (-)-(1S,3S9)-4-[3-(tent

;gm&ﬂfm mwummwwmﬂome@ﬂemwwm PRy
2 o 5) 1 [3 (tert%ﬂf%l&@’(ﬁﬁﬁm&- ‘one (Example

PE%)’I eI | anyl oxy) - cycl opentyl ] - 3- (4- net hoxy- phenyl ) -7

(-5‘)-1-[2-(terr-butyl~d-iphenyi~sﬂanyioxy)—1-methyl-eth}d]-?-chlom-B-(Z-ﬂuoru-4—
methoxy-phenyl}-3,4-dibydro-1H-pyrimido[4,5-d)pyrimidin-2-one (Example 21a),

(R)-1-[2-(tert-buryl-diphenyl-silanyloxy)-1- ~methyl-ethyl]-7-chloro-3- -(4-methoxy-
30 phenyl) -3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one {(Rxample 23¢),

Fime el man i (oFioB i



| g

LI T o B T PP -

met yl sul fanyl - 3, 4-di hydro-1 H Pyri M\ 4, 5- dl pyxWli n- 2-0
ne (Exanple 290, 15 ()-(1%$35)-1-[3.(tett

but yl - di met (~yl ail anyl oxy) cyclopentyl] 3-(4

met hoxy- Yhenyl ) - 7-

phenyl am no- 3, 4- di hY4ro- 1H pyri m do[ 4, 5- d]pyr|n1d|n 2-
one (Exanple 299),

(S) 2- (tent =butyl - 4heuyl - si | anyl oxy) - propyl )-7-chl o

ro- 3%'(& “i‘ék SPP“H&JG?‘I‘P Wbmmo-S,fi-dmydm-lH-pyrnmdo[4,5-d]pymmdme-z-
di hy dueXEkanple 44 do[ 4, 5- d] pyri mi di n-2-one (Exanpl e

3lc),

NECE @RéRMﬁi(ﬁeﬁEHutﬁi&ﬂhgﬂ GIRM)- S Hb AR RN S &yﬁuum
I &ﬂi g% fl i

)r(ré ?15’% 4052?&’- yrim d?iﬁl;ft?:]e meliI;”‘Ii)le 32d),

IO){‘i[ cp'l”?g'if)b* gal 6‘?’ Styl-dimethyl- skn)sowl-ncydﬂpmql]—3~(4—methuxy-phenyi)-?-

but ybheBjlpinéruy,4-gibydpayl w)mﬁuﬁsﬁﬂq;pw&i&-ﬁ%né : ngle427é§e

t hoxy phenyl)-7-(4-met hoxy enyl Am no) -3, 4

- | - DORM 10020 Rerd- Bt MLM&Y}ZPIQWFAE%W (o e%l'?o)xy-phenyl)-BA-

guEfl ’Qfﬁ ﬁ'é‘ﬁ‘li)?‘“’ \&? gﬁﬁlwﬂ@y%?%ﬁq‘ﬂhﬂ%&ro 3- (4- et

hoxy

pher {1538l figutt Simepyk ionylogyl:cplofepyiamind 2-methybuifunyl
a0 ( !Emrqﬂlne-s-&aﬂmxyhb adid ethyl3stor-(Bicimilé 59,
but yl - di phenyl - sbnyl oxy) - cycl ohexyi] - 3- (4- met hoxy- phen

yl) (q-«ls,ssm‘b-gw HRIR AN - ARyl 1-2-msthylsulfanyl-
pyr lﬂlgtl.lée-g ?yéﬂﬁ'gl]e i é%i %;ﬁ‘pp, %ﬁy) Trfgld 0

P |e)lj r’l(lgaé?e{ w{ff? ﬁﬁ%ﬁ&ﬁ%%ﬂlﬁn}éﬂm-&Mgpamﬂﬂ#pwﬁhmenﬁ) 7-

[ 4, Snethyspifany-adrdilzrdondH-pyfimidod, B dRsjeinidin-2-one (Example 256),
1-[ds-3,5-bis-(tart-butyl-di p)IenyI si ] anyl oxy) - cycl oh

eakhyle) (35,85)- Feisk-(rerkmtydietashy)sildnyléicy)-cyclopentyl)-3-(4-metho enyl)-7-
it Pl ggwwm$ﬁ@m¢éaug%4. i 2 2 A Sgs

E%&; %‘%%&gﬁ%ﬁlﬁgﬁ %loxy B %-—7 uro—g}(gz(uygth%dp%gnﬂ)-aﬁn
phe

F#wda[ﬁ»ﬁwélmmidm Frpaie Baumpleydieli do[ 4, 5- dJpy

r|md|n20ne 36a)
! [iei 35 bipiret bpiplrayhslabioaieaylchsi] dmuioce (xpuiaba

a0A| mathib W1 rimido]4,5- 5
pheny! )ﬂg (4- l?l ﬁ%ﬂg t%{et hoxf\}"ﬁ er}wmm:d:uz D!IE(Exampleszd),

n| np]¢33 éLb§ By HN 1L - et 5 (3 -%-mé?:ﬁoxy

@%ﬂiﬁ%ﬁ%ﬁ% ERFRino)oddrditydspr §HMM5-§W§1&2¢M
ie 38
(R) 3-[2- (terte bufgll di met hyl - s>7anyl oxy) - 1- met hyl - et h

yI 13~{ies¢ 05 Biseltemr Bump atighienyl il ciyloxp: cyclohexyl]- r0-3-(4-mgthoxy-
S e B,
ty'1°f£¥)s ﬁf&“ik%uqﬁ Ve ERAP xygrc())fcloshe(x;ll]-%t(gznla oy oheyl)-7-(a-

methoxy-phenylgmino)- 3,4-d1h7dro~1H—pynm.ldo {4,5-d]pyrimidin-2-one (Example
33b),

R T TR
- . r'?/ngmnn_ i



Lermd —nfa0f¥ 7000 s am o -

3, 4-di hydro-1 H pyri m do[ 4, 5-dJpyri m di n- 2- one. ( Exanpl e

38e),
(R -i-[2-(tert-butyl-dinetity)rsiJanyl oay)-1-methyl -et

hY11- 3- (4- et hyl - phenyl ) - 7- (4-
f I uor ophenyl am no) - 3, 4- di hydr o- 3H PY
do[ 4, 5-dJpyriini din-2-one (Exanple 381),

t)-ft ~3-ftert- | - di et hyl -41=yl -cyd tyl
B A i e I L A
phenifpererii-methome pherybuing)i 3 dlitydro AH) pydinfio G- A ARMIR 2-0ne
39a) (Bxample 34e),

(t)-1-[trans-3-(tart-butyl-dineth)l-silauyl oxY)-cycl op
ent yiJz b : B- .

préi%l ?‘fﬁ" f- P y'g‘r‘g‘:'1‘ﬁé%iifij?ﬂmmqgl.oaﬁfyﬁvm-meﬂmmmm—v-
( aﬁb s ro-1H-pyrimidol4,5-djpyrimidin-2-one (Brample 35a),
(#)-{}- [tranms-3-(tent-but))-dinethyl AE
yI oxly B PEemtutyL-Upkesyislayloxpherdbhauyl]- % tb-fiaoro-4-methoxy-

f | ucphenylhe iR ' -dpyrimidi (Bxam
oyr imgg[ Pl (s Gt s T it T S 1Bg i din-Propp (Bxemple
t 7fn"'Ai nnnr_, | |

| I-[cis-3,5-bia-(terr-butyl—diphenyl-sﬂanyioxy)-cyclohe:qd]-5»(2—ﬂuom-4;methoxy-
10 pheny]}'—?-(4~ﬂuom-S-methoxy-phen)damino)~3,4-dihyd:¢5-1H~pyrimido[4,5-

d)pyrimidin-2-one (Bxtample 37s),
(2,4-dichloro-pyrimidin-S-ylmethyl)-(4~ethyl-pheny1)-amine (Bxample 38¢),

(R)-2-[2-{tert-butyl-dimethyl-silanyloxy)-1-methyl-othyl]- 1 (2,4-dichloro-pyrimidin 5.
Yimethy})-1-(4-ethyl-phenyl)-ures (Bxample 384),

15 (R)-l:-[2~(te#'-butyl-dimethyl-sﬂanyioxy)—l-methjrl:ethyll-7~ch10r§-3-(4-ethyi—phenyi)-
3,4~dihydro-}H-pyrimidoj4,5-d) p}'n'midin-2~one {Example 38¢), :

(R)-l—[2~(tert—butﬂ*dimﬂthyl-sﬂanyluxﬂ-l-methvl-ethril-3-(4~ethyi~thY1J-7—(4-
ﬂuoro~phen]rlamino)—3,4~dih}lﬂm-»lH—pyrimido [4,5-d]pyrimidin-2-one (Example 380,

 (E-larmns5-{ters-butyl- dimethyl-silanyloxy)-cylopentyl]-{2-chiloro-5-[(feethyl-
20 phenyiamino)-methyl]-pyrimidin-&yl}—amine (Bxample 354a),

(i)-1-[tmns~3.-(m—butyl-dimethyl-ﬂﬂnﬂﬂxﬁ'c?dopentyi]-?-chloro-?»-{t}-ethyl- :
phenyl)- »4-dihydro-1H-pyrimidof4,5-d]pyrimidin-2-one (Bxample 35b), and

(:t)-l-[trum—S-[rerr-butyl-dimethyl-sﬂan}rloxy)—cyclnpentﬂ] -3~(4-ethyl-phenyl)-7-(4-
ﬂuom-phenylamino)é,&l-dihyquH—pyrimido [4,5-d]pyrimidin-2-one (Example 39¢).
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