; e3ezZv6, TE~9) 7 April 2003 WO 00l 24744 Hicyclic nitrogen heterocycles
PCT/ EP99/ 07675 5 The present invention relates to bicyclic nltfﬂngm03
het erocychaseodpie particularly, the invention is concerned wth
arii no- substituted di hydropyrim do[ 4, 5-d] pyri mi di none deri vaP¢T/EBIS03635r ocess
for their manufacture and pharnmaceutical preparations containing them 10
The am no-substituted di hydropyri m doj 4, 5-d] pyri m di none derivatives
provi ded by the present invention are conpounds of the general formula z N
~NCR ((> HNNNOR R3 z 5 wherein R represents hydrogen, |ower alkyl,
aryl) aryl-lower alkyl, heEéEﬂﬁéguﬁﬁﬂemﬁlﬂﬁﬁitzbﬁﬂgi allyl, |ower
cycloalkyl or | ower rycIoaIIryI-Iomer allryl, " represents | ower alkyl,

: |, | -1 et | |1 kyl |

fyel oal Pyl ho?mfh?ﬁ%éyﬂéﬂ%% BoR Mo St ar:n‘z)%e’?&g?xc&qgrr@f@eqﬁﬁémgen
I Ik e ki kExned withl 4 |=-

ower al kythe imvepkion ds gdnc wi riyilno shbtt@dh@éﬁ dihy dﬂ%gz-ﬁl {n‘?k @cf[)i 5 Ji]ggf;{(n @hg

| oner cycl oal ken ryc ower

phar naceutcl?%e{}é ?‘LésacE’e"ﬁF%@‘é Qimpan ?Ct‘l‘)"&sai reﬁa@atmnsaontammg]

aci ds, ar theex maceutically acceptable salts of aci d| ¢ compounds of formul a

| with bases. 25 The compounds of formula | and their aforenentioned salts

are inhibitors of protein kinases, especially of the T-cell tyrosine kinase

p561° k10 They ca'ﬁheammrodsubgﬁmt&amluf&d yxrinﬁ&{@[4t3r gﬁ&,mpgm%e BERQJM@%%%

i nf | ammat QD\r)y [ mTuntoI o‘%lr cal, onto o} br onchiopu ol ogi cal
and car di VALE BFEFIGRLGYRE Are CompouRdsif she seneral (ﬁ)rf@daasthrra centr gl
nervous system di sorders or diabetic conplications or for the prevention of

graft rejection follow ng transplant surgery Wwo oona7aa 2 7 April
2603 PCTI EP99107675 As used h he/% "l ower alkyl", alone or in

-~ cOnmbination as in aryI -1 oveN7al Kyl ", Nheteroaryl -l ower alkyl" and "l ower
cycl oal kyl -1 ower al kyl ", (r‘\wf

trai ght-chain or bran{ihed-chai n al kyl

group containing from1 tHN ef roml to 4, carbon atons, such as
met hyl , ethyl, n-propyl, ppr opyl, Ig-butyl, sec.butyl, tert.butyl,
n- pentyl, 5 n- hexyl, n- he and tRe Iike. The term"lower al koxy" means a

| oner al kyl group as defi ned earlier which is bonded via an oxygen atom
w th exanpl es of |ower al koxy groups being nethoxy, ethoxy, n-propoxy,
i sopr obbxyN sxeiput oxy, sec.butoxy, tert.butoxy, n-pentoxy and the l|ike. 10

R! represents hydrogen, lower alkyl, aryl, aryl-lower alkyl, heteroaryl,
heteroaryl-lower alkyl, lower cycloalkyl or lower cycloalkyl-lower alkyl,
R’ represents lower alkyl, aryl, aryl-lower alkyl, heteroaryl, heteroaryl-lower
alkyl, lower cycloalkyl or lower cycloalkyl-lower alkyl, and
20 R’ represents hydrogen, lower alkyl, aryl, aryl-lower alkyl, heteroaryl,
heteroaryl-lower alkyl, lower cycloalkyl, lower cycloalkenyl or lower cycloalkyl-
and pharmaceutically acceptable salts of basic compounds of formula I with édi’ds;vjet

pharmaceutically acceptable salts of acidic compounds of formula I with baséﬁ. |

The compounds of formula I and their aforementioned salts are inhibitors of
protein kinases, especially of the T-cell tyrosine kinase p56". They can accordingly be used
in the treatment or prophylaxis of inflammatory, immunological, oncological,
bronchopulmonary, dermatological and cardiovascular disorders, in the treatment of

30 asthma, central nervous system disorders or diabetic complications or for the prevention

of graft rejection following transplant surgery.

[RVIVFRVIV]

AR

RV LLV LR

QT

*G00002*




The term "l ower cycloal kyl”, alone or in conbination as in "l ower

cycl oal kyl -1 ower al kyl", nmeans a cycl oal kyl group containing from3 to 7,
pref er abl yWOrom#74t 0 6, carbon atons, i.e. cyclopropyl, cycl obfit\pril 2003
cycl opentyl, cydohexyl or cycloheptyl. 15 Fhe term "iower cyCif PSR | -

means a cydoal ken I . tainijng fraqma4 to 7 carbon atons, e.qg.

cydobut engl . C do%gelrl] 82‘%?";1&%5&5%2%‘?5%8&1&}@31%%01 inlé‘@mbifn@iqneasrin"'agMOWer
alone or in aBO'i'/'r'b'l'head:ﬁoaryldswémllwraﬁd-'Ilmrcygbgwlflow "y egpgé]wraigﬂt-chain
napht hyl gr %ggr%gﬁ_cih% og%)id%nal | y mano- or mul tipl %/-SUBS'[I ut ed By

hal ogen, |ower al Ky, 28 foup ning from 1 40 Ropepferabliefron 1 toyd, carbon
trifl uor omettymhs, shgtdaomythyh eyl sy FoPIR isopbdiid n- ' | arboxylic
ester, Vit r%,_hg\tgi no) é)cpfa{r}flc{} of, thg I'i ke, ﬁpﬂ incmir?géy%;ﬁhgﬁ%g%wgnr% I
al kyl, | ower Ey d)’&,e BF thyl, hydroxy, vitro, am no and phenyl,
wherein the substituents may be the sane or different, and/or by a group of
the formul a -Z-N&./)l_gg or ,,-Z-O:E in which Z represents a spacer group and R4
and R5 each i ndi vigu&Im ylowepalkeshmeans pjawasgikl gnoup esdefimdiegtlieowhRh jand RS
t oget her wi bbndddeviaiahr AbRMWiA bl Jached.represent a 4-,
5- or 6-nenbered saturog?gdgl or partieal I gﬁﬁﬁgg%(’afgg%x?quu%fbe&g% eLhpxy,
aromati ¢ hel'& BRI IROPIPRRIY: IhuEeKYe sastbantony, tsrtbuwoxynar genbetyend thé Hks

sel ect edbrom ni trogen, sul phur and oxygen and which is optionally

substituted by I%er al kyl) | ower al koxy and/or oxo and/or which is

optional l'y bent - f 1§ &F™ aRwer ercloplikeh. #end er idebmbinktida aasn Hower dyelalkyaloket .
preferably ikylExasaHsescvel - m.i n I ch mstands for
1, 2, 3 or 42%’3-0( y?r??&?ﬁé}%? gﬁﬁlﬁﬂﬁ?éﬁ ?ét?j%é,ref%‘a%’ m 410 6.RF

atons of t hHCTECHD FriieREanyl: ﬁ#ﬁoh}@%p)tdmatyﬂ,}cymm}omddhcﬁrlbst ituted by
| ower - al kyl, hydroxy | ower-al kyl or |ower-alkyloxy |ower-allcyl, wherein
the substituent S,BH%ilqrbe the same or different. Pyrrolidinyl, piperidinyl,

pi per azihyl, nor Ay llowercryrlaalisenyl” meansexartipbikenbrafp d&wﬁi@,ﬁxp&dhtgvows
0 e

pi per az? _ _ _
a1 ached, Thue TREY e Rl OB ST oREEH kiR | 1- napht hy!

2- hydr oxyphenyl , 3-bronophenyl, 4-nethoxyphenyl, 2,6-difluorophenyl,

2, 6-di chl or ophenyhe te3e'3r" | 0 oonataa, PCT/ EP99I 07675
ani noet hyl ) - phenyl 4-(2%95?@5%%’}1%‘?‘3%6%@%?5,1“ aryl-lower alkyl", means a phenyl or

4;] (2-diet h;hfraamh}' arﬁbRwhli@Henytiqnﬂly(rﬁ@rm-rmImuﬁiﬁle)edubydithhda@maog@?pkf,{v@,emlke.
The term "hewerQ b L ' lgnat i on in" teroaryl -1 ower

al kyl", 5 neans g&é{’.l%‘?é%@\%{é‘?’é@m{%rﬂ 83?%‘?%’9’%@”@#8’%%%%06}51%?&%5 one
or nore het@roxioatidseireenlidesteonity, atinnphehyind thdlilehpirarulay Bﬁﬂ;lb%%f ed
and/ or - subgbivkuiiegl, i er "aryl™ defined earlier.’ Exahples
of typical heter oa’rlflwe} ?%8%}2Qigfrhga{taﬁ?eéh)@’ﬁ}ydf?i&yﬂtmp9@%‘!’}3&;}?1“0%"\@#??}4 the

qui nol yl ; iSHBRityents Mgvftbﬁ sery¢ or diffierkar,aind/or by2,gdotip bHhe férmula 22_4(;}(4Fagpl e,

L) o PR e R L 5 e S b
provi ded byayeregeposdevier allg enRi ol Rbwopethesitk HRSB8Eer 6mAS Wiﬂtk{e? hful a 15
aryl -1 over “SH RS EL8 FE B Gelset B Binliongimogder 5 oner
al kyl , arymesrbezeq Rrdroes heatroyyclic 2oupr ehieh tiktazR BROYPHrE Bbtbid WA 98 L cted -
formul a | aggy ﬁit%.geent Qflm%n%zo%yyen.uax;c{\lﬁhich is optionally substituted by lower alkyl,
lower alkoxy and/or oxo and/or which is optionally benz-fused, and in which R® is defined
30 as H or lower-alkyl, preferably H. Examples of spacer groups are -(CH,) - in which m
stands for 1, 2, 3 or 4 and -O(CHa),- in which n stands for 2,3 or 4. The carbon atoms of
the <(CHa)y, chain may be optionally mono - or di-substituted by lower-alkyl, hydroxy
lower-alkyl or lower-alkyloxy lower-alkyl, wherein the substituents may be the same or
different. Pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and indolyl are examples of
35  heterocyclyl groups formed by R*and R® together with the nitrogen atom to which they are
- attached. Thus, the term "aryl" embraces groups such as phenyl, 1-naphthyl, 2-hydroxy-
phenyl, 3-bromophenyl, 4-methoxyphenyl, 2,6-difluorophenyl, 2,6-dichlorophenyl, 3-(2-



(lai) HN NN O R-o~ Rso 25 wherein R' represents aryl and R2 and R3 have
the significance given earlier. R ~ preferably represents pherwApr,;a@m

pr ef er abl ywoaeprgamgnt s hal ophenyl, especially 2, 6-dichl orophe ?\{

preferably represents phenyl substituted by a group of the PG %?%075725 NRARS

defined her e elely! PCT/ EP99/ 07675 Anot her

preferred c%é@g&gﬁue 8 r%’ﬁ;dé ﬁ%{;ﬁf )OEth‘ipéé‘géWlWO@ﬁbpﬁ)ﬁ -phenph Bd@s

those of thphthalietddetliydy-phémsyl B4 tH¥ike~N' (1b) HN N N O R' R3, wherein R1
-phery]

represents | ower alkyl, R21 represents aryl and R3' represents
het eroaryl - | ower al kyl. R11 pr ef erably represents isopropyl and R'1

preferably repre%ate&xﬂﬂ'a:le ] bi "

I -(3-(2- Am noet h% BCP I“_l |al c:nr]eoorén C%me(aillngﬂ Iaf)lrnoélﬁteerrl?/?ryl lfwfr f%y

di hydr opyri HaB 4> cﬁe Bi} '%‘Ff?ﬁ iiftezemnaélﬁér?@ wihish centeinsameyr pnask deteeal
conpound of aﬁ‘oﬁtsfﬂdle&edi frok NG5 ah@ 1y ARI6Ghiek 4G be BERLARES 208/0t REb REGSE Y the

i nvention are

3-(2, 6-di ch?%%ﬁﬁaﬁiﬂaf 3| fefined grlignramalesof ermieal Pperoarylaspups; ate diibyydr o- 1

met hyl pyri nfudel] Mhidyligairdiyl ificons )
3-(2, 6- di chl oro ny| v Yd§ |Yet hyp A aegeiaranyl imidazqle, 12,3-trigzolg, hod o 1

phenyl pyr i niFHEP 59“65%9@‘&??3\? pypidineply=qxide and the like. '
1- benzZyhe3- (2, 6 di chi orophenyl)-7- [4-( 2-( diethylam no)ethoxy] anilino ]

-3,4 20 di hydrop ledo&45d pyrimdin-2(1H)-one, 3-(

2, 6-dichl or ophen? § Lepoy 3105‘21 (fa¢aas ﬂyp%\mmblpemh,cbm]maﬂoﬂ iodale. - 3, 4- di,hydr o- 1-

[ ( 3 pyridyl)- rrethyl]pyrl m do[ 4, 5-d] pyri m di n- 2( 1H) - one,

3-(2,6-di chl orophenyl ) -3, 4-di hydro- 1-phenyl - 7-[ (4-pyridyl)an no]

py“ mi do( 4, 5- A preferred class of compounds provided by the present invention comprises those

of the general formula
15

RZO
(12
HN*\N N/&O
Lo Lo

wherein R' represents lower alkyl, aryl or aryl-lower alkyl, R represents aryl and
R* represents hydrogen, lower alkyl, aryl or aryl-lower alkyl.

20
Preferred compounds falling under formula Ia have the formula
R
N7 | Nig < -
/k\ /& (lai)
HN N N 0O
RO '_1{30
25

. 10l 20 I . .
wherein R™ represents aryl and R* and R* have the significance given earlier.

R'! preferably represents phenyl. R* preferably represents halophenyl, especially

2,6-dichlorophenyl. R* preferably represents phenyl substituted by a group of the formula
-Z-NR'R’ defined hereinbefore.



d] pyrimdin-2( 1H -one, 25
7-[4-[2-(diet hy| anm no) et hoxy) ani | i no] - 3- (2, 6- di Quor ophenyl) - 3, Aagiiltzpdg 0- 1

met hyl pyr GusP" d] pyrimdin-2( 1H)-one,

3-(2, 4-di gﬂ?or op‘henyl ) - 7-[ 4-[ 2- (di et hyl ani o) et hoxy] ani | i no]’CB’EﬂQ‘»iWﬁ'Sﬁdro 1
met hyl pyri m do[ 4, 5-d) pyri m di n-2( 1H) - one ahd

3- (2, 6- di chl or ophagghier Pref prred glassia xempopmb) proivided by 4h¢ presetitanventianicompeisésox

yl 30 anili gdse 3f thi d,leﬁéqurm%m do[4 5-d) pyrimdin-2(1H)-one. Q her
preferred corrpsgundé3 are 7/ April 2003 WO 001 24744 PCT/ EP99/ 07675

1-[3-(2-am noet hyl ) phenyl ] - 7-ani | i no- 3- (2- br onophenyl ) - 3, 4

di hydr opyri m do[ 4, 5-d] pyri m di n-2(1H) - one, ‘0

1-[ 3-(2-am noet hyl ) phenyl ] - 7- ani 3 hﬁjro 3-{2, 6-di met hyl phenyl)
pyrimdo (4,5-d] pyrimdin-2( 1 -onel, b :
3- (2- bronophenyl ) - 7- [ 4- [ 2- (di et xy) ani 1 no] - 3, 40%i hydro-1-[ 3- (2
hydr oxyet hyl ) phenyl ] pyri m do[HN5- d)hi)yrl di NO2( 1H)-one, 1-[3-(

(2-am no-1, 1-di met hyl ) et hyl ) phgttyl ) - 7- a3t i no- 3- ( 2- br onophenyl )-3,4

di hydropyrimdo [4,S-d] pyrimdin-2( 1H) one, 1- ( 3-(2-am noethyl)phenyl]
- 3- (2- br gmophenyiyhereif R rrephesentdidivel IRL B?4e 31

p hydropyrl Sor o) %d] R %1 e é i E!l%fne 4epfsents aryl and R represents
7-aniiino- 3} tzf%r)é Wﬁ%ﬂ%ﬂ) R3 preferabjyirepresents isomyenyd apedi hptefopthdnydpresents

pyrim do (4h§b geﬂ;},yrl m din-2( 1 H)-one,
1-[ 4- (am nonet hyl ) phenyl ] - 7- ani I i no- 3- (2- bronophenyl ) -3, 4 di hydr opyri m do
[4,S-d] pyrimdin-2( 1H)-one,

7-ani | no-3-(2, 61l S sRA &% s»ggvdaﬂ{mmﬁfc s gLy no) et 1

phenyl ] pyr| mdo [4 S- E
2,6- di chiCor 8atyerapyyimgd a@/ Jririsnidin-P(133)-oneis @ partadanyt preferced cotrippiupd of

phenyl] pyrfm\M 5-d] pyri md| n-2 ( 1H )-one)
1-[ 3-(2-am noet hyl ) phenyl ]-7-anilino-3-(2, 4-dichlorophenyl)-3,4 20
di hydr opyri m do(4, 5-dJpyri m di n-2(1H)-one,

Other representative compounds of the present invention are

15 3-(2,6-dichlorophenyl)-7-{4-[2-(diethylamino)ethoxy]anilino}-3,4-dihydro-1-
methylpyrimido[4,5-d]pyrimidin-2(1H)-one,
3-(2,6-dichlorophenyl)-7-(4-[2-(diethylamino)ethoxy]anilino}-3,4-dihydro-1-
phenylpyrimido[4,5-d}pyrimidin-2(1H)-one,
1-benzyl-3-(2,6-dichlorophenyl)-7-[4-{2-(diethylamino)ethoxyjanilino]-3,4-
20 dihydropyrimido({4,5-d]pyrimidin-2(1H)-one,
3-(2,6-dichlorophenyl)-7-[4-[2-(diethylamino)ethoxy]anilino]-3,4-dihydro-1-[(3-
pyridyl)- methyl}pyrimido{4,5-d}pyrimidin-2(1H)-one,
3-(2,6-dichlorophenyl)-3,4-dihydro-1-phenyl-7- [(4-pyndyl)ammo]pyrumdo[4 5-
d]pyrimidin-2(1H)-one,
25 7-{4-[2-(diethylamino)ethoxy]anilino}-3-(2,6-difluorophenyl)-3,4-dihydro-1-
methylpyrimido(4,5-d}pyrimidin-2(1H)-one,
3-(2,4-dichlorophenyl)-7-[4-[2-(diethylamino)ethoxy}anilino]-3,4-dihydro-1-
methylpyrimido(4,5-d]pyrimidin-2(1H)-one and
3-(2,6-dichlorophenyl)-1-[2-cyclohexen-1(RS)-yl}-7-[4-{2-(diethylamino)ethoxy]-
30  anilino]-3,4-dihydropyrimido{4,5-d}pyrimidin-2(1H)-one.

Other preferred compounds are



7-anilino-3-{2, 4-di chl orophenyl)-3, 4-di hydro-1- [3- (2-(nethyl am no}ethyl]
phenyl ] pyr| mdo [4,S-d]pyrimdin-2( |IH)-one, 7 April 2003

1-[ 4- (2- arygegbdys ) phenyl ] - 7-ani lino- 3- (2, 4- dICh| orophenyl)
di-hydr opyri mgg ?4 5-d] pyrimdin-2( 1H)-sone, PCT/EPI907675

3-(2,4-dichloro t 0 ho an J 3, 4-di hydr o- 1-
(3((2 hy::Iroxyet EW‘?%I)Z H@F‘f*g’ﬁgﬁﬁﬁéfﬁam‘[@new % X ol '1H ) - onia Y
L e g o S gﬁg by o)
- ' y Y }W py
1-[3-( 1-am norrel $1(2-gripg r dre-3aj zeﬁfFlHFlﬁfh 7 30
mganyl am n%M;&l[@ymgyﬁmﬁdlmﬂQH4,oﬁed] pyr |3]m di n-2( 1H) - one. Acco?}jy!lig to
e process prov

e nbr Sugat Fut ek oo B ARy p e o Sk HpRGoa--(2

manuf act ur eRyd¥yxyeh iridof4, S ATPRUAMI 0D (TH ggneral formula 7 April
2003 wo oonH%aa Ifl(,&)n 8&9}87678134 N~ NCRII L §“° R3 wherein R2 and

R3 have the si gni‘f 34 Eaming} dndigngthyllethylinhenyl fré - aa%wéo(%hr&mmynmr oXY,

am no or caailg%,x}p nfAdh[d, ga%,ﬂaﬁ,smy D&ye, be in protected form and L
signifies benzyl I honyl of |ower al kanesul phonyl) 5 with an am ne of the

general fornula R‘[3 mingethyliplgnyl]n3-(2- n@rgoph@ygrb.&gﬁn@hﬁ%ném%ﬁ dearlier,
ith th bosxvl 2
o e S5, RASRIATE ips M K000 00 B 0

prot ect ed hydr ox¥-anilinordt(2drentophenyd-bé- %hxﬁredt-%(b&fbmwthﬂ)mw gr oup
f hyd f f
present in gm {(ﬁ)?@y 98’%‘?@“6%“#{?"9’ a free hydroxy or free amno or free

carboxylic oup, r the manufacture of a conpound of

f or mul ? | in whi &H4Rann@qmetb$hphem§/]d?-eglémo &:(khmmgplgﬁm‘yl)t-hé- ?r yl - Ee][ hyl .
group rom R signifies aryl-nethyl, an

c) if desi rgxg?&[yégﬂ ?%Jakg)&sn?iglnc%gp und’of fornmula | obtained into a
phar macedt i cal | y/-andem -5t R 6-dichlorapibehyl 3, dadihgdroot - (3 ddendthylgmine)etbildh ¢
conmpound of t 0. har maceutically acceptable salt
with a baseP ﬂ%’ygﬂk{i‘mnikgg ﬁa@%@H%rz(éﬁgfoer%f ed amino or protected carboxylic
aci d group preseﬁ-tamlmoal%dﬂérdmhﬂgm;ﬁmeylb-él4 -dihyfxor baB € 2+ (dimethylaiminé)ethyllon an

aryl or het eﬂeny ]%yn uc?c?[ § éfﬁ)%lmldin-ﬁ%H)-one,
1-{3-(2-aminoethyl)phenyl]-7-anilino-3-(2, 4-dichlorophenyl)-3,4-
20 dihydropyrimido{4,5-d)pyrimidin-2(1H)-one,
7-anilino-3-(2,4-dichlorophenyl)-3,4-dihydro-1-[3-[2-(methylamino)ethyl}-
phenyl}pyrimido[4,5-d]pyrimidin-2(1H)-one,
1-[4-(2-aminoethyl)phenyl]-7-anilino-3-(2,4-dichlorophenyl)-3,4-
dihydropyrimido{4,5-d]pyrimidin-2(1H)-one,
25 3-(2,4-dichlorophenyl)-7-[4-{2-(diethylamino)ethoxy]anilino]-3,4-dihydro-1-(3-
(2-hydroxyethyl))phenyl]pyrimido(4,5-d]pyrimidin-2(1H)-one,
3-(2,4-dichlorophenyl)-7-[4-[2-(diethylamino)ethoxy]anilino]-3,4-dihydro-1-[{3- ~
(2-(dimethylamino)ethyl)phenyl]pyrimido[4,5-d] pyrimidin-2(1H)-one and
1-[3-(1-aminomethyl-1-ethyl-propyl)-phenyl]-3-(2,6-dichloro-phenyl)-7-
30 phenylamino-3,4-dihydro-pyrimido{4,5-djpyrimidin-2(1H)-one.

According to the process provided by the present invention, the aforementioned

amino-substituted dihydropyrimido[4,5-d]pyrimidinone derivatives are manufactured by

(9]
W

(a)  reacting a compound of the general formula



and/ or R3, can be any conventional protected hydroxy or protected am no or
protected 25 carboxylic acid group. Thus, for exanple, a hydroxppgirapeg can
be prot eCt\@ﬁoPBnt‘sE'e formof an ether, e.g. the nmethyl ether, or an ester,
e g. the ethyl ester. Wth respect to protected am no, phth&CTHEPYH0T6I5 an
exanpl e of such a group. An exanple of a protected carboxylic acid is an
ester, e.g. nethyl ester. 30 The reactjqQn ghza conpound of forrmula Il with
an amne of fornmula Il in accoNdancg wi tlH” enbodi nent (a) of the process
can be carried out in the prese ge o absgnce of a solvent.(jfjhen a sol vent
is used) this can convenientl ed al i phatic hydrocarbon, e.g.
di chl oronet hane or 1, 2-di chl oroet hane, |gn open-chai n ether, 7 April 2003
wo oona7aa PCT/ EP99107675 e.g. diethyl Rither or diisopropyl ether, a cydic
ether) e.g. tetrahydrofuran,san optipnally hal ogenated aromatic
hydr ocar bon, e. g.‘”’%éﬂ? é?g?oliﬂ%‘h'gl,e SIPIRAARERSIVAN ¢aplies Withethe previsoghatany
formam de, e.g. HyarspyAthio@dacsoxyBeadiaPriu JeQR pl | at
a tenperature in .’%’he )drwn e . of boxty C t(t)g ab%g{b%rgg%?t%?fe}?g?g yfdar'?ggggiﬁt
100C t o about 206’69‘%”% 2y8 sHpBewyl o loyrer alkapesulphoayl, hy dr oxy group or a
protect ed awithGnAiminedf thegenefhl Estkioxyl i ¢ acid group present in a product
obt ai ned by reacting a conpound of fornmula Il with an amne of fornula I1]
can be carried out in a manner known per se. Thus, for exanple, an ether
such as the nethyl ether can be c%n_\ig?\b_ﬁcei into hyg{)oxy by treatnment io with
hydr obrom ¢ acid and an ester such'as et hyl e( er can be converted into
hydr oxy using an al kali netal alum nium hydride such as lithium alum nium
hydri de. Again, for exanple, the phthalimdo group can be converted into
ani no by treat nemherdih R' hysittezignéfidayes given ealhié, ®ith ®e préviSo IR &Y hy&ekE!
can, in urn, be converteg igto C rbox¥l ic acid, for example, by reacting
with an al kal i nBPERO AT HEER/GK 2H-3reRR PESSeRhFRY PR Pasregted farmbt hyl  gr oup,
e.g. | ower - ah&owiebersylired @hvasingarproteeted Hyanzy or piéted&&aﬁﬁ{m&ts}gt&icfd t

I men

formula | in g/ni gh Rl si gni fies .ar%l -methyl in“accordance w th ‘enbod]

(b) of the P¥BaRdis acid ETOHP PXeseRtiy thEfeaqUon Bradurhiaina feg Rydraxeondresamipeorse.
For exanpl efret babexr\ariibgredap, be carried out using trifluoroacetic acid,
conveni ent IX at an 20 el evated tenperature, preferably at the reflux

t enperat ure®df the reaction mixture. Conpounds of formula | which are basic

can for nissaby for'thé hahOficgaBofa 86hPsun®oforMUANIGR i I@%ﬁ&séﬂ?ﬁy&ggen,
hydr ochl ori ¢ra or
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phosphoric SEFARE off th #prl- isEoupcirem 2 eompoungrafifermds hin which Re signifids
trifluoroacetyl-gnetigfldand citric acid, fumaric acid, malic acid, malefic

aci d, succi aﬁ? acid, tartaric acid, salirylic acid, methanesul phonic acid,
et hanesul phehif desifedggonverting rbrsiq Aosrraing of éoranuln fobtainet iinte. 2 phanmecendisallyf
formul a | WaiceptaBleQaRWith 4n 534, JrQBHl'e‘iﬁh% gn Wil cgﬁﬁfaﬁn@ ogforﬂﬁtl%(&t%?xe@mtges’
such as allcall and alkaline earth netal's or organic am nes. anples o
metal s (Sed? Reappaceanallyascepizhle st with abaseum nagnesi um cal ci um and t he

| i ke. Exanpl es of suitable 30 am nes are ethyl enedi am ne, nonoet hanol am ne,
di-et hanol am ne and the |ike. In accordance with enbodi nent (c) of the
process, these sAlRretestad hydroxi erertotestediasaine e pratected caabporeylic keid gnoygepreseat
Salts of bag RO PGB I i:t.h ' e preferned. Ther 2 -
starting nafﬂefftgalﬁ of Q?%rapréﬁ fgﬂf\%ﬂdé?g} Ig)y\}'tgl mg%%j }(g%hefe(%%)%ygsnu%gfugg?ﬁdf‘l t he
present 35 ard/enRi,san b¥lany cemvenbiongrpsptected hydrdxylon ptatedtediaminoSartyaotected

her ei nafsker .4 i-Gh; fgnificance gjven earlier, .subject
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2003 WO 00| 2 gthdr, ET tienaethyleher, St aw pster, ely. the EthipEestdr With respett tN grbtected
amino, phthalimido is an example of such a group. An example of a protected carboxylic

acid is an ester, e.g. methyl ester.

30 The reaction of a compound of formula II with an amine of formula III in
accordance with embodiment (a) of the process can be carried out in the presence or
absence of a solvent. When a solvent is used, this can conveniently be a halogenated

aliphatic hydrocarbon, e.g. dichloromethane or 1,2-dichloroethane, an open-chain ether,
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Havi ng regard chenme in the first ste a conmpound of formula IV is
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reacti on cond , pref erably a hal ogenat ed al'1 pha
especi al | y 'QFEAMS £t ﬁlaWéhY Bﬁrr@prp%ﬁwtﬁlgly,nm waeing :éaaxaredm ata teyapepatardon,

The Teacti an gt e &€l Bt 0070 RN B b0 S200°C B S50 ap0 003 vy

oona~aa § PGI/ EP99/ 07675 The next step corrprl ses the reductlon of a
conpound of for a Vi gi an al of formula VI1. This reduction is
carried out usin ??QWe{ﬁlﬁfh‘Pﬁ/PrﬁrﬁF%Fﬁ r@a'érqqmr rRIQtRstedamaine osarpretected. g.
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about per se. Thus, for
example, an ether such as the methyl ether can be converted into hydroxy by treatment
10 with hydrobromic acid and an ester such as the ethyl ester can be converted into hydroxy
using an alkali metal aluminium hydride such as lithium aluminium hydride. Agaid, for
example, the phthalimido group can be converted into amino by treatment with hydrazine
) hydrate. The ester, e.g. methyl ester can, in turn, be converted into carboxylic acid, for
example, by reacting with an alkali metal hydroxide.
15
The cleavage of an aryl-methyl group, e.g. lower-alkoxybenzyl such as 4-methoxy-
benzyl, from a compound of formula I in which R' signifies aryl-methyl in accordance with
embodiment (b) of the process can be carried out using methods which are known per se.

For example, the cleavage can be carried out using trifluoroacetic acid, conveniently at an

20 elevated temperature, preferably at the reflux temperature of the reaction mixture.

Compounds of formula I which are basic can form salts with inorganic acids, e.g.
hydrohalic acids such as hydrochloric acid or hydrobromic acid, sulphuric acid, nitric acid
or phosphoric acid, or with organic acids, e.g. formic acid, acetic acid, trifluoroacetic acid,

25 citric acid, fumaric acid, malic acid, maleic acid, succinic acid, tartaric acid, salicylic acid,
methanesulphonic acid, ethanesulphonic acid, 4-toluenesulphonic acid and the like.
Compounds of formula I which are acidic can form salts with bases e.g. metals or amines, -
such as alkali and alkaline earth metals or organic amines. Examples of metals used as
cations are sodium, potassium, magnesium, calcium and the like. Examples of suitable

30 amines are ethylenediamine, monoethanolamine, diethanolamine and the like. In
accordance with embodiment (c) of the process, these salts can be formed and isolated in a

manner known per se. Salts of basic compounds of formula I with acids are preferred.

The starting materials of formula II are novel and also form an object of the present
35 invention. They can be prepared as illustrated in Scheme I hereinafter in which R? and R®

have the significance given earlier, subject to the foregoing proviso and R’ represents lower

alkyl or benzyl.



5 20C to about 70C, preferably at about OC to about room tenperature.
Oxidation of an al cohol of fornmula VII in the next step yiel ds7 Aprii 2003
car boxal defiy g5 fOormula VI11. This oxidation is carried out with
manganese di oxide in a manner known per se, conveniently i nPGTEBPYIGTS whi ch |
isS inert under the oxidation conditions, ?eferably a 10 hal ogenat ed

al i phatic hydrocarbon, especially dlchlédmnaihane or an optionally

hal ogenat ed aronmati ¢ hydrocarbon. Suitably, the oxidation is carried out at

about 6C to about 60C. . , Reaction of a carboxal dehyde of fornula VIII
with an amine of fornul i nCORRENS next step yields a conpoagﬁ)gf
formula X. This reacti na be carrh I the presg ki d,
e.g. an aromati c gl pholi id, prefe qu nesu pho c acid, with
azeotropic renoval o thehMet leorﬁEH“HUTTﬁg‘?heRﬁeec nvenlentﬂﬂ)
the reaction is carried out in a solvent which is in&t uhd e reaction

conditions, preferably anlggtlonally hal ogenated aronmatic hydr 8ar bon,
especially toluene, and a tenperature 20 of about 70C o about 150C,
especially at the reflux tenperature of the solvent. The

conprises the reduction of a conpound of formula X to give a coé%ghnd

formula XI. This reduction is carried out using sodi um boYohydri de, I|th|um
al um ni um hydride or sodiumtriacetoxyborohydride in a manner known per se.
25 Preferably, the conpo of CH@mMula X is not purifi ﬂer t he

reaction mxture in whi I's prepac®ddatiorconcent r at'ed aq

concentrate obtaipgd is takJ up in aese##ent-mhFﬁh\ Hher under thevu)
conditions of the . PNgf erably an open- chaiSi or N'ycI'NH et her,
,espeC|aIIy tetrahydrofuran or 4y optionally hal ogenated ar onatljsc
hydrocarbon or a | ower aIkanoIB and then treated with an afor nti oned
reduci ng agents. The red¥dt) on"is 30 suitably carried out at about 0Cto
about 100C, preferably at about 25C Cyclisation of a conmpound of formula Xl
yi el ds a conmpound of formyla XI1. This rydisation is effected by reaction
wi th phosgene or trichlor _LD&Lhc?égrofornate in a manner known per se,
conveniently in the prese tiary organi c base, preferably a 35
tri(lower alkyl)am ne, especially triethylam ne, and in a solvent which is
inert under the conditiong of the reaction, preferably an open chakp or
cyclic ether, especially tetrahydro 7 Aprll 2003 wo N~

PCT/ EP99107675 10 The ne qﬂ%%lses t he reductlog of congound |
formula VI to give an ornul §1| ThiR~ carrle out
using lithium al Qyd |de in a {8own p fh a sol vent
which is inert un S e [QONdtyHons of the reduct i on) preferah#& an
open-chain or rydidic ether, ebpecially tetrahydrofuran, at about 5 20Cto
about 70C, preferably at boutROC to about room tenperature atlon of
an al cohol of formula VIK in the next step yields a carbo apME
formula VII11. This oxidation is carried out with nmanganes d|0X|de |n a
manner known per se, con ly, Rﬁ a solvent which is inert under_4 he
oxi dati on conditions, NFef ablyva 10 hal ogenated alip bon,

especi al 'y di chl gromet hane,l| or an optio al ogenat mat i
R‘; arhgn |s@%§a}rf| gd o%gﬁt\ tjab IOC about _

hydr ocar bon. Sui
60C. Reaction of @ ca‘r@oxal defyde of formula VIII w §h anNam of Qornul a
I X in the 15 next step yiel dsRa conpound of formula X. This reattion may be
carried out in the presence of an acid, e.g. an aromatic sulphonic aci d,
preferably 4- tquenesquhow,: aci d, mnth azeotropi c renoval ngfy the water
formed during the reaction. Cbnvenlently the reaction is c r |ed out in a
solvent which is inert under the reaction conditions, preferably an

opti onal by hal ogHmhgdegadethdtﬁrd&)ldanﬁalﬁb@@te e&oecpo%hhxbft&ﬁrﬁtﬁgw xsax%gct@ct a

t enper at ur Wﬁg ab é E? bout 150C, es eC|aII at the reft

t enper at ur e o 2CREPYBRY 8ht° ﬁ%%t"eétcealp@eﬁgnf g‘é’@ H¥l. r"'&aamacow t§f a
conpound of cdnvesmiehty eartied GtMet a&o@lﬁ’?%ft‘ﬁ i9fneftQiel hefbactibl dc%ngﬁ%h%t ionis
carried out ug?i g%tuntbo g hlUﬁ1a|unlnIUH1h e or sodi um
tri acet oxybBf® %YP og?t‘aée Wo‘iﬁﬁar &ap, especiglly wldﬁm«tthyne, eheptiomgdlyund
of fornmul a MalogenaeH apérhitid ro&itboﬁ% ent @ﬂ!g&h [

is prepared |§§eoncentrate and t he concgn%gg{ t§§%§h§¥3ﬁfrb§%%%aﬁnm%
sol vent 10 vikaneliSyitablyy the geagtionihenrdeddit itahsun0tQeo sleditapdam, pr ef erably
an open-chain or cyclic ether, especially tetrahydrofuran or an optionally
hal ogenated aronmati c hydrocarbon or a lower allcanol, and then treated with
an af orenenti oned reduci ng agents. The reduction is 30 suitably carried out
at about OC to about 100C, preferably at about 25C




Cyclisation of a compound of fornmula Xl yields a conpound of fornula X I.
This ryclisation is effected by reaction with phosgene or tri @hmi @oel hyl
chl orof or by @ manner known per se, conveniently in th of a
tertiary %@5“2«%% preferably a 35 trj(lower al kyI ) am %&m’@g@%& |y
trlethylam ne, and in a solvent \Qﬂelég IS |n rt ‘under e condgi,tions of the
reaction, preferaM WFF%&%‘HPEPF& @IpRaun BE,‘P‘A]P 0 &3y dr o
7 April 2003-4R) offedai it T 43388@6;9&6251@% aemg lidkidnd £1aatihiden lﬁ)hﬁlde ina

reaction product (a conmpound correspon ornul ae Xl |, or LI whi ch
R3 signi fi cmanrsfkneWBREr 681 €ScinASO e@F g’ffgé?mfﬁémﬁéﬂhﬁlcﬁn FGQZPW’GI , wherein
m has the Slleaﬁktfdnc?M@ra@y‘éﬁ%p@ﬁfchblﬁr&r cwicfw?e@ Fb&!'izllly 8RR dr8ftirdn, at about -

pht hal i m de, prefe he potassium Salt. urt her nor e, corrpounds of
formul a Xl 120°€ tscahmmte70|°C, prteferatilngt ahaueﬁ‘i@ltosaboﬁt fanmutdmapérhturer conpounds of
formula | where any of R-R3 contain aryl substituted by a group ZNRARS nmay
be prepared fromthe correspondi ng conpounds substituted by Z-CH by

standard net hodsoﬂdaﬁoﬁwamiueom offrintd VIINn dge Adx€ step yivbhasaubihanrirhpdast 10
t ol uenesul phonat e reactjon with_an an ne HNR4R§ [ reaction with

HNRARS. undeformelas(ih SPI%:‘B% tiopghearrigth oRt With mapsaes ifjggnapner known

ni trogen- CO?_&%E JUoRGedi81tB iR arsYlvedt Whibh isliRert RhA&GSRE oXFAMtibE 26ndiflohy, ?%éfékably a
formation N- oxi des ‘can be converted t t he frqie N conpound

st andar d0 neh#legreated aliphatichydeocapRem é%i’@f:‘i“%)h ighlorome ﬁﬁ“erﬁ’yflanpﬂﬁ’é‘gﬁﬁme In an
alternative A r

Ahenadt !V enflrosatilsSolatic AREoRIEHE LD, B peRAIRGH Nartla SR RHbSutC'd

4- am no- 2- w Rb pyri m di ne- SCarboxyI ate of the fornula 20 N ~ CO2Et
(XIV) HS N can be reacted with a conmpound of the general fornula 25 R ~
(XV) wherein R has the 5|gn|f|cance gl ven earlier, and wherein L has the

compound of f o niFaraRig! e os e b g oo s SRS SR B B P

car ][ i ed bllsut néft s&p&t&l&ﬂﬁomyimmld of forimnds K. iﬁhdeeactlbn mq&mtaamed:mndn tt]ncons
refera ket on I t

Iﬁydr ocar bgngreé%’cgﬁﬁ% ﬁfe;g ﬁﬁl % a%tgctso Pbﬁf‘* (?9%;’6% s‘éﬁﬁgﬂlcﬁcchal n

or ryclic ewhtrazevtrapid reroal ¢fe.he Gutet fdrimed dubiag Itbambcticnn Gcmvemfamd:)t ¢l at

88?327;14210ICD:C%9%€%88}%%?%0 G B Y go venl% whidh tlS ?r?e(r)tu&n er %e reactpéon condztxons, preferably

an optionally halogenated aromatic hydrocarbon, especially toluene, and at a temperature

20 of about 70°C to about 150°C, especially at the reflux temperature of the solvent.

The next step comprises the reduction of a compound of formula X to give a
compound of formula XI. This reduction is carried out using sodium borohydride, lithium
aluminium hydride or sodium triacetoxyborohydride in 2 manner known per se.

25 Preferably, the compound of formula X is not purified, but rather the reaction mixture in
which it is prepared is concentrated and the concentrate obtained is taken up in a solvent —
which is inert under the conditions of the reduction, preferably an open-chain or cyclic
ether, especially tetrahydrofuran or an optionally halogenated aromatic hydrocarbon or a

lower alkanol, and then treated with an aforementioned reducing agents. The reduction is

30 suitably carried out at about 0°C to about 100°C, preferably at about 25°C

Cyclisation of a compound of formula XI yields a compound of formula XII. This
cyclisation is effected by reaction with phosgene or trichloromethyl chloroformate in a
manner known per se, conveniently in the presence of a tertiary organic base, preferably a
35 tri(lower alkyl)amine, especially triethylamine, and in a2 solvent which is inert under the

conditions of the reaction, preferably an open-chain or cyclic ether, especially tetrahydro-



The conmpounds of formulae IV, XIll, XIV and XV herei nbefore are known
conpounds or anal ogues of known conpounds. A conpound of fornuFa@pkiM200sher e
R is nethy obﬁ ﬁ?m’rerm ally available from Si gna-Al drich Conpany Ltd. or,
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known compounds or as illustrated in the foll ow ng Exa In 15
particul ar, conpounds of fornulae Ill, V and I X are commercially avail abl e,

for exanple, fro r 189458 r ast
or may be synt hegj%gﬁg d%égglcgg?d rreﬂﬂmaléh glsn | nlé %ﬁ%@‘lf ﬁ%g{pﬁﬁi@%@ﬂ 5,
16, 27, 37, EBYIH élélns gridation 1sacam®a>ut@atianangamsetd:emaé nmmﬁnarldmwn

het er oar o e omth corres
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cat al yt |1@ hkxdpggemltalnphatxél‘lm)eirncatrbonmptpnml}ydhc}ﬂdsromelthihrﬁpdr dicopionaly ed by
nitration o% an argmati c_, OF‘YFE]Ete @1% c conpound. Al kyl am nes, |,

i ncl udi ng t AYegena afe'e}ﬁP& TOFFRAR ThEheaxedationss carTigd outat about0¥eto
pr epar ed, >g by reacting the correspondi ng conpounds bearing a
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sul phonat es, pre ared in turn fromthe correspondi ng al cohols, or halides.
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20 ofabout 70°C to about 150°C especially at the reflux temperature of the solvent.

The next step comprises the reduction of a compound of formula X to give a
compound of formula XI. This reduction is carried out using sodium borohydride, lithium
aluminium hydride or sodium triacetoxyborohydride in a manner known per se.

25  Preferably, the compound of formula X is not purified, but rather the reaction mixture in
which it is prepared is concentrated and the concentrate obtained is taken up in a solvent ~
which is inert under the conditions of the reduction, preferably an open-chain or cyclic
ether, especially tetrahydrofuran or an optionally halogenated aromatic hydrocarbon or a

lower alkanol, and then treated with an aforementioned reducing agents. The reduction is

30 suitably carried out at about 0°C to about 100°C, preferably at about 25°C

Cyclisation of a compound of formula XI yields 2 compound of formula XII. This
cyclisation is effected by reaction with phosgene or trichloromethyl chloroformate in a
manner known per se, conveniently in the presence of a tertiary organic base, preferably a
35 tri(lower alkyl)amine, especially triethylamine, and in a solvent which is inert under the

conditions of the reaction, preferably an open-chain or cyclic ether, especially tetrahydro-



2 N-R H R~S~N~OR (XX) Ether Oeavage Z N ~ N~R POC13 H R~S~-N C (XX |) R~
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7 April 2Q@%epeq0na7aa 14 PCT/ EP99107675 Having .regard to Scheme |1, in
the first step a compound of formula (1V). js reacted with SGTHEHIPum
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t et r ahydr ofRhosgene and grepting thexeactiongirodba(a cOGpoundibrrdsponding teforandia KIE, t o

educed 1 o a4 Zhich R Binfics el koo 1By Akdur orafs BRPRE TeFh i othercp
di -1 sobut ylméllapﬂiersigmﬁda;adtr gisten gar_libri)_mﬁthnn dkalfrhaﬂahszﬂthgfthﬂ;kﬁrﬂi&e,@rﬁfeﬁbﬁrthe
known per %‘ﬁgﬁﬁ{)‘gﬁ‘?}‘g' vent that is inert under the reaction conditions)

preferablya ted aliphatic hydrocarbon, especially dichloronethane,
or an open to chain or ryclic ether, especially tetrahydrofuran. Suitably,

the reaction is [ d t at ur f apout_-78C to about room

tenperature. Ox |l§§@1§§’§5§? Ca}HP§P8§§Q°2fﬁ{’8P‘L‘J‘F§9&5& s(,&gf%hssar S}P%Fﬁ?rﬁﬂ of formula

car boxal detijde cofnpbondsibffoffial [l Wherd i ysof Rt Rodonedin heyl s@sstinged Byh gybupzZ-
O conveni.en i n_a_sol vent

manganese de_iin . a manner kpown per se, 15 tly
which is i (r#ar NG s PFﬁ%""S@ ?’8&% BEPE‘%M“%?‘&@PM%F%W@ hﬁ?b@@rﬁ’t ed
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10 toluenesulphonate, and reaction with an amine HNR*R’, or by reaction with HNR'R®

under Mitsunobu conditions. '

When any of R'-R® include a nitrogen-containing heteroaryl group, the process
may lead to N-oxide formation. The N-oxides can be converted to the free N compounds

15 by standard methods, for example, by reaction with triphenyl phosphine.

In an alternative procedure for the preparation of compounds of formula VI in

Scheme I in which R’ represents hydrogen, ethyl 4-amino-2-mercapto-pyrimidine-5-

N CO,Et
/”\ (X1V)
~

HS” N “NH,

carboxylate of the formula
20

can be reacted with a compound of the general formula

7

s R—L (XV)

. 7 . . . . .
wherein R” has the significance given earlier, and wherein L has the same

significance as given for structure XIII.

30 The reaction of the compound of formula XIV with a compound of formula XV is
conveniently carried out in a solvent which is inert under the reaction conditions,
preferably a ketone, especially acetone, a halogenated aliphatic hydrocarbon, an optionally

halogenated aromatic hydrocarbon, an open-chain or cyclic ether or a formamide.

Suitably, the reaction is effected at about -20°C to about 100°C, preferably at about 20°C



hal ogenat ed aromati ¢ hydrocarbon. Suitably, the oxidation is carried out at
about OC to about 60C. 20 Reaction of a carboxal dehyde of for mapal 2008 | 1)
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t he concentra&ie1 ogt Z}i&yned.' S taker] u&H’L ‘g sqglvent which is inert under the
condi ti ons TP AR R 1qdidor benayl br F‘{} M iR Rdiich Gpmpgay Led. eriiehere L
especi al | y i¢ sulphorciteliky mbugi nﬁﬂ:ﬁ@iﬂlﬂﬁ@ﬂa&&oﬂ'&hﬁ%f@ﬁéﬁsﬁ?ﬂ&%& $rom

hydr ocarbon 35 or .a |owe | kanol, and then treated with an af orenmenti oned
reduci nBO ad@REasteRSyRibssis f“?’gl y, the reaction mixture containing compound
(XI'X) may be added wi thout concentration to a solution of one of the

af orenentioned r, duci.ngﬁg%ents in.a g?I vent which is inert under 7 April
2003 wo oona7aa ‘I 3pER yeoneenals pbtasardaed [l NoandfIX heseinbefars, imsofar as they

- pr ef er abl y agn@fi@0we@nbd¥nds ¥EArdo Qkan&ﬁp@&hﬁ{)wdsE el @r@ﬁﬁf#ﬁég or an
optionally ha| og;nated @6 mati c hydrocarbon or a lower al kanot. Tn the
et her cl ea%ﬁ‘&ér Hper Lo %BUH&°WOPB¢WW§@§®QN¢%HH&;&(§QMWM Examples. In

concent 152t edrisculRebhSoufds @f foph! ' ) Ifally bl difab o '
aci d, wher ?HT% i smfneﬁgﬁbenzyl ,h%t @ﬁa{ ?/%ﬁgi]%%rﬁogfgﬂge&%ﬁ]y%gérl%#éfo?%%’gnwﬁ'he
reaction i rAmPBMEgAKkch (ampany fed.os dgarastes Syrthiesie htd., drmathlee syaskesiskd by

sul phuri c 3@ndard i j Do4its,1 , idy th ase of
trifluoroacetic alg?%lbgfgsltl%lgﬁrrdéﬁ i&x te %ﬁé’%’r@’ %87R%§§tllﬁqg‘f&éaggr§%ound
of for mul a Qersgallysthe arospasicang heterearpatatis aimdresican e @repexed, foreqxagiple fram the
conmpound Ofof o I LA S5 [ t ' osphor us
oxychl ori deo arggﬁgﬁls"olf%g r?%) mg?ﬂﬁé{%&?%}{rgxtggog_g%?ﬁgﬂ%%%&}q Slg%?’oorrﬁ)c}’e of

f or mul a2 xxetalytic bydeagenatipny g nitre spmpanudsan tior may he pviparal by nigratioe of 3n

i ntermedi a a5 » e ' iin t en or
absence of hgoxé%gf‘%/%rn@&\?\%en afcggfn gﬁ?@i éﬁﬁgge , t %lﬂélug%lﬁ t(@g%é\[/ﬁé‘%?%oﬁ{%%? be a
hal ogenat e@rematiren heteraguomasia ghips, eande nteparedrfonetanaple, byrreacting the

1, 2-di chl i o 6030 SHRE Ao £ hethyl ether or dii |
cther, a oyare TRt RindBrARtRIC A heEBRine froflp sHlstiniiiont) O biipehat SHAE
hydr ocar bothatganbe betn@eﬁqg to emkminedhy knovanmethiods hExamplesiafsueh lavirg groups

f or mam 4le) j Lsfo 1 de,; The reacf.ion i,s.conducted in the
pr esencie%eofl ?ea&%pa}go&awég%gﬁ%@g Fny{ua?lﬁl ?‘1 é’?‘f fhaercf r%gm%%m%z%ghq}f,&r ﬁ’ﬁﬁéﬁ’rl i ne.
Sui tably, tAlternasixelyi dw alkyl amines suy buprearal frempeans bé@pbonddtes redaggonf

about 0C t t . preferabl t  abou 00C to abq 200C.. 2 -
nent i oned g‘zlfr |c<‘;a}re ’,&’g%gmé%r?ﬁ%ﬂcﬁ lsgl}ag""f’(;l TorAPE fromt ﬁ%‘“ﬁﬁé?#iycaé’ﬁﬁﬁ?:‘ﬁlaﬁﬁ?ﬁgls’

accept abl e habd¢ssandmitvBesi c conpounds of fornula | with acids, and the
pharmaceutically acceptable salts of acidic conmpounds of fornmula | with
bases, are all inhibitors of the T-cell tyrosine kinase p561 k which will

down- r e3pul at e T-Thelihteantdiviat bfformehdIng ScheheTungstpbegaepaad agildesi-aase

i nfl amati Qn.  Therefor.e, b C unds of the inventiopn are. .

anti-infl a%%et"é? @’ @0‘9@6@&’39 \R)ﬂaﬁ?‘éﬁﬁa‘ﬁélgﬂ? nEGENEhERT ‘Frr'né@’csr?éthieﬁﬂhé{?ﬁfa‘jt‘ory
condi ti on whéthéxybeszl.s i n various di seases, as well as inmunosuppressives
whi ch can be used, for exanple, for preventing graft rejection in

transpl antation therapy. This activity can be denonstrated using the

foll owi ng test procedure. 35 Reaction mxtures (25 ~1) containing human

reconbi nant p561 k, 10 nM Ml 2, O tM ATP, 0.2 nM sodi um vanadate, 20 p. M
pepti de substrate (Alad ud ud ull eTyr




7 April 2003 wo oana~aa PCT/ EP99/ 07675 16 d yd uPhed uAl aLysLysLysLys,
[y-33P] ATP ( 1000-2000 cpm pnol) in 25 mM HEPES buffer (pH 7.7%prikR00®. 1%
Triton X-y@QoRkss Ncubated at 30C for 60 mnutes and the reaction is then
st opped by the addition of 10 ~1 of 2% orthophosphoric aci §CTERIPRTEBel | ed
peptide is separated from unreacted [y-SSE] ATP by filtration through
MIllipore 5 Miulti screen phosphocelSchémsH cati on exchange paper filters.
Bound peptide is washed with 0.5% orthophosphoric acid and i ncor porated
radi oactivity is determned by scintillation spectronetry. The degree of
enzyne bl ockade a ch GOEENt rwﬁta'ﬁﬁg“ of test conpou i S COOEK1! cul at ed
fromthe foll owilyg eqliati on: CP rporated (+ teést mpound + enzyne)
CPM i ncor pogat edl{( - st conpound + enzyne) 15;%x 1 T | Csp value is that
concentrati om t c@rpound whi ch reduces by™~80%t€ preokei n

ki nase-i nduced i ncorporation of the radiol abel under the test conditions
descri bed earlier.rgﬁ XV

1-[3-(2- Ami noet hyl") p enyI]-7-aniIino-3-(2,6-dich|oréphé%yl)-3,4-dihydropyri
mdo [ 4,5-d] pyrimdin-2 ( 1 H)-one has an ICSO of P.03 nMin the
af orenentioned test. Further exanples are given in thgReductomnng table:
Conpound of Exanpl el C~(nM 11070.6 ' 101922265506631782§. 4857 25 The
conmpounds of formula I, the pharnaceutically acceptable salts of basic
conpounds of fornu I H® aci ds and the pharmaceutieal | cceptable salts
of acidic conpoullls off fornul a | PXiHatiRRes can be NEs m& cament s,
e.g. in thegrormiof _I7 Apyil 2603—W6-066/Z4744517 PUT/ EPR9/ 07675

phar maceut i catgpr € attoRs especially for the Trgat For ophyl axi s of
~inflammatory, inmmnol ogical) ontol ogical, bronchopul nonary, dernatol ogi cal

and cardiovascmaﬁ¥@h orders, in the treatnent of as , central nervous
system di sorders 0r dfabetic conplications or for thé evention of graft
rejection follow ng transplant surgery. The pharnaceuti cal preparations can
be adm nistered entprally, e.g. orally in the formof tablets, coated

E UzSC(?X)

tabl ets, dragees, r &% gel ati ne capsul es, solutions, enulsions or
suspensions, nasally, e.g. in the formof nasal sprays, or rectally, e.g.
in the formof suppositories. However, they nay al so be adm ni stered
parenterally, e.g. dnt f orf of injection solutions. 10 The corgdunds of
formula | and tHéir or ei¥nt i oned Redustmeutically agce | 8Nsal ts can be
processed W&th phar eutically inert) organic o 7ino|riganic cabriers for

t he productio§ utical preparations. Las } tarch or
derivatives thereof, talc, stearic acid or its salts ang the”I'i ke can be
used, for exaanZx s such carriers 15 for tablets, co d tablets, dragees
and hard gel atin Egbsules. Suitable carriers for soft | ati ne capsul es
are, for exanple, vegetable oils, waxes, fats, sem-solid and liquid
polyols and the |ike; depending on the nature of the ac;%véﬁhngEﬁwage no

carriers are, however, usually required in the case of ft gelatine
capsules. Suitable carriers for the production of solutibns and syrups are,
for exanple) water, polyols, §UCrose, i nvert sugar, glucose and the 20
| i ke. Suitable capsger on,Bupposit&&égg are, for ex ral or
har dened oi | s, ' ii sem -1 i gui r liquid pol pls nd tfHe |ike. The
phar maceut i gal can ar§6‘66ﬁrarﬁ‘pre§§lvgﬁkye olubilizers,
stabilizers, “@tti agemts, emulsifiers, smeetener%) cgﬂoraﬁis)
ffavorants, salts for varying ?5 the osnotic pressure, buffers, masking
agents or antioxieﬁgﬂf. They can al so contain therapeut |y val uabl e
subst ances ot her an the conpounds of fornula I and theit’ af orenenti oned
pharmaceutically acceptable salts.
of formula | or a gharnaceutically
. =NH, (V

Medi canment s which contain a conpound



30 acceptable salt thereof in association with a conpati bl e pharnmaceuti cal
carrier material are also an object of the present invention, 7a%pril 2068
process f@ip dopgyQr oduction of such nedi caments which conprises bri n%l ng one
or nore of these conpounds or salts and, jf desired, one orPGHER
t'herapeutically val uabl e substances into gal eni cal adm nistration form
toget her with a HeingresprdtoSishemeatlein thefirstostepd ermp@indisf faanuladwﬂlse&"ckdder
t he conpou 0 har tlc

Vith Blther Qb diMhethoRAelid Afikdol A0 ME TEAL L ARG AN ARG REL SR dhatin

acceptabl e salts can be use I n accordance w [
April 2003 teerlflr Tty at SteRPErERAOS RABGED0 TRt bk Edoxﬁ@érh%«!&aﬁ#@stba%‘%s

especially as anti,-i.nfl a y agents or for- the prevention of j’raft
rejection fC8P}P6’\}6Pﬁ f?fa}@m) surgery. The dosage can vary within w de
limts and wll, of cour se, beflttedtotheindividual requi renents in

each particul ar ¢ ener al he case of admi nistration to adults a

conveni ent dai | y 3%%58@5 GGWOBBd is geducaed txan SIC@}@OIai)lﬁﬁQmm!l@OXW kGhe

pr ef er abl y reixtioh iOcdrried blGwitlo dR OB tyPaliEi ki
adm ni stered as 611 SL‘;‘?‘%E dose, or |ntyd?V| c}e m Z&s an flél%%g% |onﬁs‘?rﬁde

upper dosad® 2raRner Peifet 15 ‘fePéFhaﬁwnsré %ﬁee@e&cmgmondntmns,s f ound
to be indi gaéferhblyd MAbderatet | dthelr
v bgerate Eﬁph‘a‘%ﬁ: Hdr6QTPSL! QF&%CS iy db h;g‘l-oﬂ} |&.Iha oranopen: . .

af orenent i opled phar ma 10 ceutical ly acceptab

medi canmtht $haiggs<reliqather; %P@@Yttﬁté&l@mﬂﬁlrm Pritablyy Idmmesctm‘n mnbmmm:nray,

I munol ogi | g0 ul no der mat ol ogi cal and ,

car di ovascgﬁhP rgﬂ}srg%)g%drog@ 7|8net ﬁégﬂ" rgtomaﬂe[m%( W% hma, central nervous
system di sorders or d| abetic conplications or for the prevention of graft
rejection follo tra I an object of the invention..
15 The fol | ow n\é& 3%% aﬁo&gf?t;fg i/‘k‘e(k;g@s}%%fis?ﬁ%’ Axaldehyds offarewdet ai | |
but are not(Xthan'Haslodeaﬂmﬂmtcaniesl AR ith inAngdiese BRI in 2 hdRHRFRA &wf, ﬁr
mxturelsof esu B onyl

I)-7-neth
3, 4- di hydr o%ﬂ"e&é ‘Bf}r"? W&éﬂudswdmPpﬁm?nﬁ°%¥£p§3é%dxgﬁ3§pr§&a@w amol ) of
4-[2 (di et hyloganaied sliphawy hydrotarbos, &ﬁ&lﬁlﬁadl%o%métﬁ% bPin %gSI hal es and

t hen cool e% The residue was chronat ographed on silica gel firstly 5%
met hanol i Malogendtest somatiahedmsarhen. Shiablyi thhlosidation lianeriedkotenabbani®tite

aci dl wat er 240602 3:2) for the elution. Product-containing fractions were
conbi ned af evaporated. The residue was evaporated with toluene and then

di ssolved in 150 nl of dichloromethane. The sol ution was washed with 100 ml

of sat ated a oys sadi u te so| utlon dri ed over nmagnesi um
sul phat%e and e3§%6¢{5’t“e %CS;E@XG@%Y‘%SO Jormulg XYAII} withansming of fOfguﬂﬂ fXein i on
by 30 Crystind hdxs step peldsaeompotndREfGRAUIL (RIN). 448! ALSHEAYSy B 0arfBd 62%n &t

3 (2 6- di cﬂ?F‘EfF%‘iﬂ?éﬁ?l“)"‘df%Lfn[azm(ﬂa%flﬂ?ha%cﬁ@ﬁepw&cﬂlaﬁrqolm]ss@pmm agjdir o- 1-

et ml/lz oy . %ﬂdzéo&oﬁl Patfioval 6f the AatekbriRBE dASn @ tiited GioROld vy, hd9 POI Nt

13-(2, 6- di cAFSHEP AL ot selieriuvhirb is/ined undar thedeastion mndxyﬂopy,rpreﬁembl;%
(4, 5- d]pyr afiioptiBndlyHAogenfed sRENAR By aPo B, ek IR €81Lale, YRS 2PL Fe%er:ﬂu

fol | ows:
of about 70°C to about 150°C, especially at the reflux temperature of the solvent. -

The next step comprises the reduction of a compound of formula (XIX) to give a
compound of formula (XX). This reduction is carried out using sodium borohydride,

30 lithium aluminium hydride or sodium triacetoxy borohydride in 2 manner known per se.
Preferably, the compound of formula (XIX) is not purified, but rather the reaction mixture
in which it is prepared is concentrated and the concentrate obtained is taken upina
solvent which is inert under the conditions of the reduction, preferably an open-chain or
cyclic ether, especially tetrahydrofuran or an optionally halogenated aromatic hydrocarbon

35 oralower alkanol, and then treated with an aforementioned reducing agent. Alternatively,
the reaction mixture containing compound (XIX) may be added without concentration to

a solution of one of the aforementioned reducing agents in a solvent which is inert under



7 April 2003 WO 001 24744 PCT/ EP99107675 19 a) A solution of 20 g (86 mmol)
of ethyl 4-chloro-2-methylthiopyrimdine-5-carboxy |ate in 25DApril 2003

di chl oro s cooled to OC and treated slowly with 3

of a 33%@%?&?&6&& met hyl am ne in et hagg After stirri nEC?)&F%%J‘Fé nut es
150 nl of water were added and the phases”were separated. The organic phase
was dried theaoaditiongoé theredsaionhpteferably ahiopericbain oftegclid dtheraespedt

& ot hy) ant RS EAy o R PR Geeltd bl Bibetho i Ylowerdignol, )

(237 mmol ) of lithium al um n| um hydrrde were strrred in 300 m of dry tetra

1o hydrofuran apd,tr nmol ) of
et hyl 4-net hyl arﬁ %ﬁﬁfecg ¥VI(§’ ﬁﬁﬂﬁ"&?‘%g f“&?@@ léfeeagtregr% m_of dry
tetrahydr OEUﬁ@ﬂtrafeddulpfhhhcfaeldSWhéld RPas ethid, of wuh ezsﬂudibecemcmtndr wheeRiiot! ed

nice and c usl| treated 0

odi um hy dFEIRROESLE BReRVE RRUELRIPIRGR). T ot Byemaai: sPogdts,
The resul Lrbge géesrgéﬁmn\méca%é bf § Jri?:raci]d7t}m%c°uo%tls toRdakIRbakuroend
15 then fi red. The filter residue was washed twice with 100 nl of ethyI

acetate eaendmthscasccbfttnéu@mm@axdatmsmﬂtectamemmr ngs were evapor at ed
under reduced pressure. The residue was suspended in 200 m of -
di chl or onet hane/ hexane (2:1 ) and the solid was filtered off and dried to

give 23106 g (86Reaviordofratomypaumidrad formmula K KDhiitpphospharuscoxgciietidainghe asxta

yel | ow sol | W

4- et hyl ani® nggb%s S%:%%%t ﬁnﬁormmm 41 Igi T}fehgarl% on\/{/?a(r:aemse °F ng naﬁhosfh lr;us

di chl or Omb&w&)ﬁd&sttheﬁl%mmnﬁiaauée df avely 100°Crenganese di oxi de. The
--resultr ng suspension was stirred for 24 hours and then filtered through a
filter aid. The filter residue was washed with 100 ml of di chl oronet hane

and the combi neg, é}ubhﬂ@éfefo&r\dlaamsaméaged%ﬂﬁa Stapaimt sfordRn V) eslgieethe
pressure toQ give_15. 809 of

4- et hyrsamxmgnrﬁbmm}a. eagHoR; 3B be cargied puh iniispaeserce o Ahsencs ofasolyenty) A

m xture of V@héh:(ﬂvé%t Redl, s can convemently be ahalogﬁnated al1phat1c drocarbon, eo
4- met hyl am no- yl t hi og yrim di ne- 5carboxal de 8, of

de
2, 6-di chl ordéﬁmomféhaamrﬂ dichlogosthens apPpan-roaing aagéeﬁtgﬂﬁ %Oacr d |n 70
mL of tolu e fd 8 o Spidnali9HRlbaénaeéd Wat er for
17 hours. Qﬁ%o E}d{}?@&\/\gﬂggglg?\t%r ateeélelwtyo ﬁgi ume of agout 1% ml under
reduced pr éydmcerhmdegmzwfemlwm pne onrhigrobenzene, o5 3| °mﬁféld§u"s§ensr on
obt ai ne ﬁ{}qa fof 4 Dasd, galiyd th 6.2
g ( 160%m‘m| 3%’?} fs%gg{aglrlnzi rohyd gcﬁﬁrsggn&elcﬁéd la‘lgﬁgbfrﬁg%%roe wgs S rre%\dfor a
further 15 tettiaok ammingnelg.cethglaniiser éemtézs therpaetion iscarriefput abp rﬁélrﬂer%‘ase in

evapor at ed under reduc res si.d o mxture
of 200 mi mg§8g€?ﬂﬁ%;¢y§r18§ ezggfﬂtprg%m f?'aa tfgﬁut\rl’:@ﬁ)oéttéta ﬁ&ﬂ jap:e at e
April 2003 WO 00n4744 PCT/ EP991 07675 20 for 1 hour. The phases wer e
separated and the organi c phase was dried over nmagnesi um sul phate and
filtered. Evaporation of the filtrate under reduced pressure and flash

clhr ?nat ogr a&dﬂ%xelgﬁorréaeéaﬂeesl e fompbiAd FbfabMihia ¢} the phinexadeati¢adly dtceptabld dakts of
el ution gave

5- (2, 6-di cHP%:’)FGBH@WP)iéﬂf ﬁ(‘)?é‘i’i‘é‘fwhlaﬂéﬁ’ ApA dhs Pherparenticolly #hceptaYesiisdifne as

a white 5 sgh dlgcorﬁ%o&&aldfrféﬁﬂuﬁqwm 194385 S&Qﬁlqghlbﬁoisf‘cﬂ‘ thOT-ctR ty¥bsiat kiphss gene
(20% solution in l uene; in 1(5 of . t et rahydr of uran, was dt reat ed

dropwi se w P36’ awbghwll@ﬁm@rreguljte( fell QCtﬁ'ﬁBpl) legding to immunosuppression an
> (2 6 d' chi ﬁep@ﬁmmwp nﬁrewbrétaz%mﬁmef B TR AYioh hrOMH-infadimeoand

of triethylamne in of tetrahydrofuran, After stirring
1o f or :@0 hotgentstydhigh mmbeeumésn wreh@te@g metlhﬂmarﬂrr 69nditipn vidPsHIfdBUS

anmoni um Chbagrdugﬁ oL %ta's %ug@ﬂnmﬁo E3ivEHERIcA eRAbaLSL, fothRadgleRls phase
was extracte h 5 tetrahydrofuran and_the conbi ned or gani c

sol uti ons mereeerumg@:ta%weﬁctmgnésﬁmphasmlpnéheamhdThls P@téﬁl‘é'(fan*’ﬁéewpftfaéﬁ‘e was
concentrate r §;g§;] Hie to give 4.8 g (89% of

3(2, 6-di chl g‘?@%ﬁ%n@{l %%Lt |o 3, 4-di hydr o- 1- net hyI pyrim do[ 4, 5-d] pyrim
idinl5 2( 1H)-one as a V\/mte solrd f) Asolutron of 59 ( 14.1 mmol) of

i hy i o35 et hy! PgAeHRPaBESs (A0} Foaiishamgn rgmbinagsgSf 1y mM MnCle
di chl oromet E@gﬁd\m@ﬁ a(l)gil) I\?g%chﬂn{ &at%aaﬁg 3 ]ﬁeitp%gtl)ﬂt g&s@er&%&ﬁu&lJ@BkﬁTﬁj

.3-chl oroper




w as stirred at roomtenperature for 17 hours, then treated with 2 nil of

di met hyl 20 sul phoxide and left to stand for 10 m nutes. 100 mApeaf2003
saturat ed 294 sodi um bi carbonate solution were then added and the
phases were separated. The organi c phase was dried over madifd<ERM0%Fphate .
and filtered. Concentration of the filtrate under reduced pressure gave 5 g
(92% of  GlyGluPheGluAlaLysLysLysLys, [y-**P] ATP (1000-2000 cpm/pmol) in 25 mM HEPES

3- (2, 6-di chl orophenyl ) - 7- net hanesul phonyl - 3, 4di hydr o- 1- met hyl pyri m do
(4,5-d] pyrbwffati(pHZ{.5)148d O@h% Erkton X100 eredntubdted2s 30H@for 60 minutes and the
4-(2-(di ethyl am no)ethoxy]-aniline used as the starting material was
prepar ed asrepgiqmoisghen stoppeddyythe addisionof 16 wof 206 Drihophosphoric agidy Rashenol i n

500 nl of et | wag treated with i5 g (Q. nmol ). of sadi um et hoxi de. '
After stirr aﬂéﬂétpepaémssngmt 8 %@C@é?hgﬁ’dtﬁé&) bnltrapy drreough Milipais ed

q o . . . , .
mxture of TRURrenPoopl RIS, G, HEnREbaRk thoRadid Spe it iy,
(0.3 nol) of.5pmrshaephesphenidanderd invdrpraied gadiGacivitpis)detdrmined by scintillation
2-di et hyl angf;_}gtﬁgmg_{wchl ori de hydrochloride. The m xture was heated under

ours

reflux for and filtered while hot. The filter residue was washed
with hot xylene and the conbined filtrate and washi ngs were evapor at ed

under reduced pr Fsti)lagi e residye under a high,vacuum
gave 31 4 g (cog nepedes bt el Moddich AP ittt ion IES cAnBainy 475

l'i qui d. 10 7cakmildted Boa8thedolbamingaguadoCT/ EP99/ 07675 ii) A solution.of 5 g
(21 nmmol ) of 4-[2-(diethyl am no)et hoxy]-nitrobenzene in 50 m of ethanol
was hydrogenated over 100 ng of 10% pal | adi um on-carbon at room tenperature
and under atnospheric presGRMeéncodpomtedd +hiesticonipoand tsdmepaeon was filtered
through a 5 filter aid and the filtrate was evaporated under reduced
pressure to give 4 g = f } ni‘llé%e as an oil.
Exanple 2 10 A mixture of JRM ifgorpdraidd (1redt tomipound + enzyme)
3-(2- chllgr ophenyl ) - 7- met hanesul phonyl 3,4

di hydr o-"1- net hyl pyri m do[ 4, 5-dJpyri m di n-2(1H)-one and 300 ng (1.4 nmol)

01;] ,4-12 I( did et %/]I The mgéemexsyﬂaaﬂ&dﬂcaﬂum dril’ﬁédt Qén@bré@%i&?éd@&s By bageqRe and
t hen cool ed. e.residu S chronuat ogr, e iljc el usi.ng )

(i ohi or oot EONET FASE 1SS SRGatb Se R A egisipgebupdst Sy 1 condibons daseribed
Pr oduct - congatli¢xl ng fracti ons were conbi ned and 15 evaporated. The residue
was evaporated with toluene and then dissolved in 40 mL of dichl oronet hane.
The solution wa's washed with 40 m of saturated sodi um bi carbonate

sol utiong dried pyer(2nE@fiesetiyl)pheh nilihé-Bl(eledicRBEhpheARN3AL 8thylR-0i ve 20
ng ( 15% of 3-(Dl-{ch(lc(ﬂr opw,ya%ﬁ 4- Z-éﬁd(i ?t h¥l am’rﬁ1 )gwﬁoxy] ,yani i noJ
-3, 4-di hydrBYrimﬁél{- fyrdpyrmidiaetd - Ao AT 902 M igrfae aforemeptiqneddest d
of nelting peithdr ekd@ipledhte givéh i@e following table: S
3-(2-chl orophenyl) - 7- met hanesul phonyl - 3, 4- di hydro-1-nethyl - pyrimdin 2(
1H)-one used as the starting material was prepared in an anal ogous manner
to that described in Exanple lc%pghnglgfmngplghl m&@@mj ine in place of

ny

10

2, 6-dichl oroaniline. 25 Exanple 3 A m xture of 10 (0.31 mmol ) of
3- phenyl - 7- met hanesul phonyl - 3, 4- di hydrlo- 1

7 0.6 , -
10 19 '
22 265
50 6
63 17
82 0.4
85 7

25 The compounds of formula I, the pharmaceutically acceptable salts of basic

compounds of formula I with acids and the pharmaceutically acceptable salts of acidic

compounds of formula I with bases can be used as medicaments, e.g. in the form of



met hyl pyri m do[ 4, 5-dJpyri mdin-2( 1H)-one and 300 ng ( 1.4 nmol) of
4-[2-{di ethyl am no)ethoxy] aniline was heated at |70-180C for 7 prin2008 es
and then Ggglygds74dne 30 residue was chronmatographed on siliga gel using
di-chl or oret hanal fet hanol | aceti ¢ aci d/ wat er, (240: 24: 3: 2) for%ﬂ’gpg/%?%n.

Prioduct - contai ni ng fractions, were comnbi neé and evaporated. The resi due was
evapor at ed BRAEMactirabRrepartionsespariallyfoy the trestmentar psephilans ofioflemmatery, The

| uti o vi . ' L i on,
sol uti on wegnmaablegicy, bhcd’l@ggfll, %F%ﬁﬂﬁBﬁM@é}%@&lQ%gﬁﬁh}ﬁ Qﬂd?ovig{,%%l on

dried over pmgnesi um sul pha iltered and evaporated e resi solid
was 35 pur i $p@dersyindhe dreatmentaf asthmay eamtral nerypuseystemedisnrers oadisbetic o gi ve
14 ng ( 109 . 36 - .

7- (4 (2- (di/ée%r’ﬁ@f%ﬁ?ﬁﬁ&e/{"ﬁ &iﬁ’égﬁdﬁnno %\Qﬁ&g?ﬁ@?’éﬁ% %@%ﬁ‘ﬁ?@ﬁ%ﬁ% The

[ 4, 5-d) perhﬁrmaﬁeUZ(cal)mepemoasca@m istAredienseralipetg. araliyan the forp-of 44C.
The 3-pheny, - - di r.ar.1:- i i ~

pyrim din- Ztl(a b%%ﬁ?ﬁ?géﬂgg{%éhséﬁgﬁaﬂcﬁ@ég %’gl g??%éaﬁ\ﬁgf)s%%l ?ggg%éiﬁ ségsg‘?%l | ows:
a) 350 ng (susp@nsians! asally, s inithefoim o tnasrhdporyshordectally, augdinsthb Serquehit [y 0. 1

rri(l.?nn;y#g{ e FvAEl eh df?i ] I fi. 200 . (¢.1. 1 ol )
of 4-met hyl ar ao-of?ém%oﬁthﬁ’gﬁyrlﬁﬁéﬂg{ -cg?sﬁ%%(aé#%g t§9élya%gl%f%m{°fl.2
nrnol ) of aimjectipne selytipes.5 ml of 1, 2-di chl oroet hane. After 2.5 hours 25 m
of saturﬁt ed aqueous sodi um bi carbonate and 20 m of dichl oronet hane were

added. 'f‘ e phases were separated and the agueous phase was washed tw ce
with 25 M of di Th¢ crropetndswd forfinda ¢ emdiheachfaregmntionebphirimoasticsltye dri ed

over nmagnes I t filtered apd .evaporated.. The residue was. .

chr omat ogr aalpclli‘jléf;got §l(S)Jlﬁ Qisl?sl C%%:le]? ed’er%ceﬁsselgﬁ'ﬁﬁh?}éatr f:e“gfcﬁlgx V‘ﬁgx%fﬁém(’ Of Inorgarie, Farpaes
‘el ytion. Priodthet proGuction af pharmatewicali preparasiors. daobsd) esknastatck vadaiatioes t o
give 218 769, of . .. . . .

5- phenyl ag‘lgtrl?(%rneg ,ﬁ§}?,_811§ar§§taﬁ§/<} ?irrﬁtsrfgl-tﬁérfﬁatthﬁykf FATb RS e far rearamle.2s sipgh cardiers o
b) A mi 1§ urfer edbl@f@oatgd tables, dragde} and hirdipeRriyik axpsalaes tiydbiedcabérh fdraatno- 2
met hyl t hi opyrim dine,and .2 nil { 1.4 1) of triethyl.am.ne iin 15 nm of
di oxan was % né’ﬁ(fgﬁsué‘?soaﬁmq\%e’faglpge’g ﬁ%ﬁ%ﬁ‘,}% oo S oas ff'¥’?" m"‘géf‘d ?ISB‘%@PIY%? 79
mrIDI ) I 0; t rarchthe libericpyhdiag loarthé nitord f tﬁ?a&ﬁ’e Ahgrediest r@@lgrier_-gﬁft, Hb%&i;}é&,e was
then left to warmto roomtenperature.. After, a further nut es the

mi xture wastBRpHIETEY I IR L SheofiEChiD? AT Ianiiiahls catrisrs [ beBradhaReyof
aqueous  sodsolutidrisaat RPnglsars fdrxk@ple/Rater,3dtls, becrbfeinvedisdiR, slddtie RRAERS

wer e separ at.ed .a t he di chl or onet hane se was dried over nagnhesi um 25
oo ohat 8" R SRSk g s PP B DR ATE don G Mle, ( iRy hardened ois, wakes,

3- pheny! - 7- fan} fehitl judd 3r iduidyshlpolsdadiptheYikeyr i m do[ 4, 5-d] pyri m di n-2( 1H) - one
as a white solid. c) A solution of 160 ng (0.56 nmol) of
3- phenyl - 7- net hyl t hi o- 3, 4-di hydro-1 net hyl pyri m do[ 4, 5-d] pyri m di n- 2(

1H)-one in 20 nlThé pmrﬁmceﬁmeghpmuwcénrﬁ@;&duéﬁpws&xbaﬁ&&, §oMibilizetd Mol )
of 3-chl oroper.henzoic. acid 50/o¥¥[wm water). After 3 hours 30 ml of
sat ur at ed a% 2L, KRG RE5Es Y Hiess: svesiencsh calemnss flaforantsgsalinfos vaRaRtane

vere added @medsindeic PRasaS, bEfds, SeRRMBLEGEhts SPEn GBS THPIEn YRS clithed over
magnesi um sul phate, filtered and then evaporated todc%lve i 65 rrglp%/%% of

3- pheny! - 7-thgtapsidelly yakwaplesybstangengtnen thanthe rempoundsiof yranwa bansl thein di n- 2(

LH) - one a5 growhhdrioheh pHarriszeuripREizbibGINND 001 24744 PCT/ EP9S/ 07675 23-
anpl e

Medicaments which contain a compound of formula I or a pharmaceutically
30 acceptable salt thereof in association with a compatible pharmaceutical carrier material are
also an object of the present invention, as is a process for the production of such
medicaments which comprises bringing one or more of these compounds or salts and, if
desired, one or more other therapeutically valuable substances into a galenical adminis-

tration form together with a compatible pharmaceutical carrier.

As mentioned earlier, the compounds of formula I and their aforementioned

pharmaceutically acceptable salts can be used in accordance with the invention as thera-



A mxture of 100 ng (0.31 nmol) of

3-rycl ohexyl - 7- met hanesul phonyl - 3, 4di hydr o- 1- et hyl pyri m do[ 47 Apflj 20031 m di n
-2-(H- 1) 400 ng (1.9 mmol) of 4-(2 5 (diethylam ng)ethoxy]aniline
was heat eng@:%gC for 35 mnutes and the1 cool ed. The resP é'[(@ é} .
chromat ogr aphed on silica gel using dichl’oronethane/ nethanol | acetic

aci dl wat er Reaticallyacivesubstancesespediallyias antifinfimmmatorp agenitnoriyr thepteventonwf e

i asol ved EReBbIngoRfoibe Sabmtiieo iy, AR GH i b R R B

of satur at efdllafeﬁcegms, txofititedrto the bidiadued nequiresehtstin each partiedanvase. Iageresdlym

i Dored of f taffGe i LARiG TSk Mo Fo Balioidhs I BRab T Bg

di et hyl aimi no)abomm]mgkg,lpreferhbly&béudﬂ Ey'dg/hg fo abeub§ Irniglkg nTheoddi¥, dosdge may

pyrimdin S L. 90-92C 1 The

3- cyclohex% &s% ergleag sﬂ)%%}ﬁ%sggrzflgﬁvh%ggeefa ’%Hf%ﬂ q MRPE

pyri m di n- 211(nt tef&rad wrearlies @ckyds dxbeeded awhen tigs isddaid ®lbesadicatedpar ed as

follows: a) A mixture of 200 ng ( 1.1 nmol) of

4- et hyl am no- 2- et hyl t hi opyri mi di ne-5 car boxal dehyde and 200 ng (2.02

mol } of rycI oheBiydllyniheaise of ciinpdundt of it fivaiedll andeheik Qfdrerﬁ@nﬂi@me‘&itﬁmﬂrrﬂver 500
ng of t | ecul at, s s for 3 The,.sol uti on was decanted from
the sietes 5@&‘@86 cr?ﬁtaz’k S?ﬁﬁ*rﬁﬁld)‘e ‘Bf‘“‘éfgﬁti\{‘fﬁﬁf%‘?%mtﬁésl?ﬁé Y Ly thedreatment
portionw seripheplglaxis d%ﬁhﬁiml&@t ﬂinﬁ&xdlbgicdlﬂdfkb oglc‘é\ﬁﬁrcﬁitﬁﬁ phlaiéthrpnd 60 ni
at e, and, 60, nil . of S SO ydr oxi de were added to the

of ethyl acgt ag €eo
resi due. ng %ﬁ?é%C%%c¥%§? Shcigio e £ @’&ﬂ?’%e‘ﬁ%§$}WsC%qaéﬂeUOE§
-magnesi um sytehaliorddrs bi erasal@éwh;ﬂﬁa@&isadﬁsr éh@ v\éﬁn@éoﬁéﬁf:@e}eé@&/@ of

5: cycl ohexyl am nonet hyl - 4- met hyl ami no |opyr| m di ne ‘as
col ourl ess ok Crmns}raﬂs rkttsBFaé%Fs gﬂ)ﬁf’r@b)f‘éo er#ﬂ’tfﬂﬂ}loéf

5-rydohexyl anm nonet hyI 4- et hyl am no-2-net hylthi opyrimdine and 0.2 m of
triethylamne in_ 10 of tetrahydrofuran 30 was added dropw se to an

i ce-cool ed sol ut%rfoléqm@s@xmpﬁ Ulystrateshs pssens inysptioe in ey depilihwmrs ot

t ol uene) i Rpnfenddd & lichRhts rim,yyﬁ,lann&fter 1 hour 15 ml of aqueous ammoni um
chl oride solution and 10 of tetrahydrofuran were added to the resulting
m xture. The phases were separated. The organi c phase was dried over

magnesi um sul phate, filtered and then puappspted. The residue was
chronatographed on silica gel using direthyl 35 etherl hexane (3:2) for the

el uti on29 Product - contai ning fractions were conbi ned and evaporated to give

120 529 f
s-oyclonexy! 7. AT G SRR R RS Rb e st o 1
-one as a \if-dihydes- ﬂdnethYlpﬂlmiﬁMﬁﬂPmmdlAﬂ(ilH)m@@n CY (Iéﬂ’@@mm?)fﬁf& B A

| ut f
3 ey donexy (S NP0 e Peetekat HIPGfos 3 mispaesand thon eapleriThe
1H) - one i n rdfded w&kfch%x‘ﬁbﬂogf HREA bARE YA ufsi'ngfﬁtr s%htamlm dictofGmidtht Of
3-chl oroperbfarqglm ¢ acid ow w water). After "3 hours mlL of saturated

aqueous23odngrihen @5@86?@?@3%%F\§fhaﬁﬁvwc 201divaterr(246: %‘hﬁ@ﬂ &fébﬁa]r‘ﬂéloﬂer e added
and the ph%@&uﬁﬁoﬁtﬁﬁﬂ?mﬂ?&xs wae c&hgﬁ'ﬂﬁ%n@ Q@z&)%r%(@& r‘é 4o ?ﬁs SRGReRELM

sul phate, filtered hen evapor at ed gl ve "16

3-cycl ohexWﬂVF?é‘Pqﬁ&ﬁééﬁh%WlV-eQ i 150 weféwlﬂomﬁwm q%mnsvaa]vwhmn din

-2{1 1) of
tert . buty oy el 5 ARnH abledd SR Miodblhatt Kigh, drtd e keI ) |7
-2{1H) - one samhamdrﬁgam@agdmw; 1d8 ¢ A%%@ﬂcmﬁhyro@m Surifspembyy) ani | i ne

s heasd @ladiliGoh ont ST AALLIRL.CON B, (FAFo! BRI, ABfchlro-
aci dl wat er p(h@nwl) J4l43[22{di¢tby. amheo)eﬂmcy}@nﬂméﬂ@dhjdthydmﬂ-anﬂhmlgyﬁmdw [4efirs wer e
conbi ned ang _eva The residu apor at tol uene and then
di ssol ved |‘ﬂ %"Eﬁn%ﬁg?@mﬁ?ﬁﬁéﬁﬁéﬁﬁﬂg Pﬂ’l“ltggs &%%washed with 20 mt
of saturated aqueous sodi um bi carbonate solution, 20 dried over magnhesi um
sul phate, filtered and evaporated. The residue was triturated i n hexane,
filtered of f andlkf3-EH61dichiqrophenylng methapesadphonyl-3,4-dihydro-1-methylpyrimido-

m do( 4, & syt Vet AGHRrR TSR0 A A et b P B R Y 150
25 The 3-tert. butyI 7- met hanesul phonyl - 3, 4- di hydr o- 1- met hyl pyri m do( 4, 5-d]




pyrimdin-2(1H)-one used as the starting nmaterial was prepared as foll ows:
a) Amxture of 200 ng { 1.1 mmol) of 7 April 2003
4-met hyl am no-2- net hyl t hi opyri m di ne-5 carboxal dehyde and 0.23 ml (2.18
‘mol ) of Y&®28#yl anine in 10 ml of methanol was ieft 30 tPETHRPINWATGSer 500
my of type 4A nol ecul ar sieves for 3 dayd? The sol ution was decanted from

the sievesapnd KBlytdn(cF.20 g(8® imol) osediyumm@f&uyﬂedhglm&ﬁnﬁdﬂeﬂb-carb%r- )

portionw se thereto. After 30 m nutes the m xture was eva;ljorat ed and

of ethyl adae i 0gnlpfdichigrogiethanesipssonlsd sodiGirmdiraatod slowlywith 3added to the

idue. T -he. i hase . i ed
manes: um CHIAGLD otH Pt SRS AR AR e L BB CARY SR E R YolsSp sy
5-tert. but yb@ml nbwetehykredadded hyd e phas@-wese Sephtated [The iorgatiiophas was dtied e

solid. 7 ril 2003 001 24744 P ERQ91 07675 25 b) ,A ni xtyre of 240 ny
(1 o) S Bnpenpio AR ST s LR RS Pt raRosried Rpehrednd BreRte
and 0. 28 nto give 18 ; €279%) aifting 4i methyliininb- 2-piethahlibpotiviidin ViR sarbdskeds 9pWi se
to an ice-cq_%otl edl.cgol ution of 1 m ( 1.92 mmol) of phosgene (20% solution in
t ol uene) i €AP"Of tetrahydrofuran. After 1 hour 30 mi of saturated
aqueous ammonium 5 chloride and 20 ml of tetrahydrofuran were added to the

resulting mxture. e sgs, were, separated. , The organi.c_phase _was dried

over magnes¥um 3@“5%‘?%‘%1? Pﬁ%}%% ‘HB&?Y Y‘f?rétSE‘Heaé“ QBQ/ESQ%WF@UQBS%

of 3-terd. lhyﬂ:}dfuﬁnﬁﬁdh&hﬁeﬁideo@?viée Withydblrtibn BEBOY!(143 mmol) of ethyl 4-methyl-
-one a

rimdo[ 4, 5-dJpyrim.di.n-2 - a white solid. 10 c) A solutjon of
ggo my (([)_ amuino. %lryetg]ylgno-pyg'i]fmdme-s-car%oxylate in 300 ml o?dry tetra%ydrofuran ar!id left to

3-tert. but ¥and fortshiiniubdsOTRe driifdAiasoblEatA yaeranaicah@a[sgy éegécpufldﬁéﬂg@ m»gouf{

“1H)-one in_20 of dich] oronethane was treated with 570 ng (. ) of

3:chl or operlﬁéﬁg’%Wéte&asdn’( G0 spSiumhhYsae s soluienwencrdded dsomwise, fgllayred by

saturated aguwd@fwaediieeRilGRy HBB@dsforﬁﬂhélédrﬁtﬂzﬂg@W ROt %E&ﬁp&%@&d’m e
e

separated. The organbcﬁghase, was washed with of saturat aqueous
sodi um 5 shenflisswhd Be SBprAesigne was athegrwice wildn9i rohefsthyl msetate each tmeend and
then evapoiad @nbiRe i@t Wh{rlgd Whe &laporated under red i
3-tert.butyl-7- mét hanesul phoné{@- , 4- dei h;g(r)roa-el-ur?eteﬁﬁg;??Rf?é%ﬂrﬁ',?cﬁrssi}??% din
- 2{ 1H) - one V&8 suspaprleddn 200 ml of dichlaspmethape/hexanie £ 2:) andthexobid wys filrend offiol )

of 3- cydopgni Wtied td &V 1BS 3 Y86WRPHYA-mthylamino- 2-methylthiopyrimidine-5-

di hydr o- 1- net hyl _ydrlism oL a e dfpydri A leming 2 petiyithiopyrinidine.3-methanol asp

of 4-[2 (dyeiaWsolifi no) et hoxy] aniline was heated at 180C for 35 ninutes and
then cogl ed. The residue was chromatographed on silica gel using

di chl oronet hane/ net hanol /acetic 25 acid/water (240:24:3:2) for the

el ution. Pebduci0géHSmnmathofi4-methydaminge?-methyithioputimidine§-apeshendaereThe

resi due wag i t i i - Of.

G chi or omor g R o e e P L BP B S hiielf aiBtde The
sodi um bi caesubingsuspeosign v stited éat 24\hoursangrtben fittered|thirargh, a filter pisk 3e and
evapor at ed 1es] ol - i f n

1 aui - chr anet eslaEE|eat GottRR Rl oifof el iR AL bR AR R
trifl uo?oaceshingeawedrd etaporatad undetredudedipiressGredd Yvierisi8l g I(ROSGoEi4-methylagniaB) ;

t he gradient % 959 Ve i es; .and t product was detected

usi ng an u%rpﬁ@xﬁlgﬁé{:ﬂgﬁc& 8r°ra5t%°qc§wvev§g%ﬁ aesr?dﬁﬁgeoﬁpﬁg% nm Product - cont ai ni ng
fractions were |lyophilized to give 20 ng (7% of :
3-cycl opentyl - 7-(4-(2(di et hyl am no) et hoxy]

ool . g I B o BB 05 , o

trifluoroacéetaté as a i t9%e7Ss0oll
001 24744 2@afbox4lEshyde. 55 533Thmmol) of 2,6-dichloroaniline and 1 g (5.3 mmol) of 4-toluene-

> YSonen Yo NANESH RO e ol N b ROVl
anal ogous meaterdor 17chdurstThdesxtire eds condenampdao 2 vajume of sbong 10 m! under
cycl opentyl ail ng p}eQS\BJa e tl?efn t&ldd vngtll:[l )ﬁ@ {El 0féthanol. The suspension obtained was
heated to 75°C and treated over a period of 15 minutes with 6.2 g (160 mmol) of sodium
borohydride pellets. The mixture was stirred for a further 15 minutes and cooled to room
35 temperature. The solvent was evaporated under reduced pressure and the residue was

stirred in a mixture of 200 ml of 2M sodium hydroxide solution and 200 ml of ethyl acetate



Example 7 A m xture of 120 ng (0.Z7 mmol ) of

3-(2,6-di chl orophenyl } - 7- net hane 7 April 2003

sul phonyl g »di hydr o- 1- phenyl pyri m do[ 4, 5-d] pyri m di n-2(1H) -one and 370 ngy
(-1.8 mva)%o(@?g‘}Afp(Z-(di et hyl am no) et hoxy{\gd;i | i ne was heat e AEPPBBWS or 40
m nutes and 10 then cool ed. The residue chr omat ogr aphed on silica gel
usi ng di chifor bhewhIihe phasss weroieparated andithie dfganicphas@was drdedoval mhagnesivme

Cesi due mgésﬁﬁ’@%*ﬁ%aﬁ‘%rﬁé%i‘%- HapdiRion 8Pttt RAR Ale At RUARGIARH:SF chrbife
di chl or onetthgmaphy dfthesedidud wingdisthyhsthedhesahé (D) for thoef ehstivdngavt 6.3 g(48%) 0§

cvapor at ed > T T el BRmifbnEly R SheMPHRE BT ey b s Ry

cycl ohexanebBdhyl acetate to give 10 ng (6% of

3-(2, 6-di chl orophenyl ) -7-[4-(2-(diethyl am no}ethoxy] anilino] -3, 4di hydro-1I-p
Bgln%!t p){glztn T g[c;l’éétgl!f=g%£31mi9ﬁ,'lbg&d %r'ch-e? SF12°81 &Y} ph%]csgfenw5(5°g sgl%{ibrcxl ir?Iol&ph'le;t 'ng
3- (2, 6- di cl#3onmphenyi0) ml-afedtherydsoflipnomas trated-dtopwite orith-asohationmfsign do
[4,5-d] pyrimiLdin-2 ppe.ysed as the starti mat eri al S prepared as
fol lows: a) grﬁl Wgrotjefl-%¥£§ dé&)?mf? .gﬁny lfog‘Fh’é(p g' Ehifaniino-FiRehyEhd"

4- chl or o- 2-pyeintigirtetaind@yml (E9dhnel Fofesiethylaytiat i S0 6f @tralyroftvdn. Adfer stivirinigne

in 40 of. di pxan.was. stirre t.ro e 25 ature for 24 hour The

s tor 19,00t b BETE S oS et b Aot et Batepug s Bloriy
aqueous gydbgnimhwhﬂahaphtkey\ﬁé& saptteckdt mﬁé hﬁxeb&f}ﬁl‘éﬁé@mﬁ &f}rd@ﬂﬂ&ﬂﬁl Vool of
separ at e nd .t he organi ¢g,phase. washed wit of aqueous

hydr ochl or %ﬁtrﬁgﬁo{%&% @H‘p %’G_éf’f‘ﬁé‘}é’\j%z%’ﬁw §%PBﬂ%5t ‘@‘_?reidir led overgmagnesissphated.
The resul t iang fiekddd ThaKltpate ik eshdeptrefedsindet fedatddostedshRPoRQ0BIS (DARTRL t O

give 3.~ ¢ 49, 0of et hyl 4-p§}e | am no- 2,30 L.

met hyl t hi oééﬁﬁ%ﬁpw N 17bme Y%@‘?é"ghmofle-ﬂ%hlxlmnra)dwé&lmrnaw 3.5 g
(I'LI mohy f1HYowk ada phae¥bladn no- 2- met hyl t hi opyri m di ne-5car boxylate in 50
mL of tetrahydrofuran was cooled in ice and then treated dropwise with 12

m ( 12 ) of IM Lithium m niym_hydride in tetrahydrofuran. The
cool i ng was’ 35 r’%ﬁ‘%’@ﬁn thgt(ﬁ‘g RREUC 3%§§'§PIPIPF‘§1§“§YS77)/0@F§W ehiture for
3 hours. Thithydrstufrethyisyrithile [£6d) erimidih OF 1 HNAne a4/2000mB6HditHISRknREhaHeom Se

with 0.5 nlL of .water, .0.75 m_ of 2M aqueo odj um hydroxide and then 1 m
of water. ﬁ‘?@feflé% ifeanAgreatrd e 108 6ol 8?%‘&m°f?P‘?&b‘Ff}ZPICZ§%TW2ﬂ744

27 PCT/ EP99443 éfirred bbhfovis Rendpdrhtuk€foral7thould) ehehithdat el WitB Snl@F aRR¥AYIEd tO give
2.7 g (98% of 4- heg | am no-cgigret hyl t hi Op%/l‘l m di ne- 5- net hanol as’ a yel | ow
oil. c)29. -,sug)hexxf‘gag xq%}gstgﬁ or 10'minutes. 100 ml of saturated aqueous sodium

4- pheny| anibi@nBordé olhiibh ARde theh S8 Aet fid Mk PRLRL Wikl @patafell] ThEstehmic pHadd!  Of
di chl oronet hane, and treated with 9.6 84‘{‘ 111 nmmol) Q? manganesée di oxi de.
The suspensYasririgdover magragium sulpbats gnd Jiltsrrd. Epeeentiation péthefiirefagnder il t er
aid. The fikiuRH Sre@UMP95202A) ansl (b Bedikisy i7- 4. on
silica gel yusi ng%’éi&gt ﬁ?ﬁ et _ﬁgr/ h?aganét(% ,f:l?gwﬁg?%?ze‘ﬁg%??g%%ﬂﬁ@g
Product - corfilBydiprigmethidpyrimiiofbpwl] prmidiack (W oae apawhitesolib give 1.8 g
(67% of 4-phenyl am no-2-nethylthiopyrimdine-5 10 carboxal dehyde as a
white seiid. d) 1 X3 iR Q 2 ilt ino ; -
4- phenyl am no- 2-13‘e{qh§| lt{| hli% gff’? 1m_921ei'%§%_ aglggpggl;g(li gi%;égfn%rga%ld(“éé? rﬁ%%fc)l
2, 6- di chl orasdellawshe and 100 ng (0.5 mmol ) of 4tol uenesul phonic acid in 50
m of toluene was heated at reflex with the azeotropic renoval 15 of water
for 18 hour;s. T \ S ; f and
400 my ( 107 m%fz‘hﬁ%ﬂE’Eé%“-’ﬁ#%%?%ﬁ’?g??%@%ﬁ@"“r aloE 0 o ol PR P e
heated at réth &xg8{®22 plheftedim edoxided Afaustirting atsoppotempematurpfor 3@ miimites

y : ) ) ) -
of ethyl  acnt Soifedfudsibfiontd AdTTe et PraGHEoHR RORLUTLINILAN 45 Slitedl] -
or gani ¢ 3phassturgofd60 sd obydengranghidml of watepird thenftrdatedrwith 204 & (@13 mol) of

t ed. f i id] I j iet hyl
e e o
5- (2, 6- di chirmpitereywasaei 2 irnan wihilk hop e friter residas a
white soli gt&%%e\%ar?ﬁ‘%cg fv{ijtg?gl}g x?l%é%ﬁc?ﬁ'te c%ﬁ%iﬁéh filfkateSnd v%shﬂigg §7exne1 evggoépedrnn)dep f

phosgene (
reduced pressure. Distillation of the residue under a high vacuum gave 31.4 g (66%) of 4-

of

35 [2-(diethylamino)ethoxy]-nitrobenzene as a liquid.
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5- (2, 6- di ahdeseeieny! ) am nonet hyl - 4- phenyl am no- 2- net hyl t hi ogﬁl m di ne and
0.1 mL (0.7 nmol) of triethylanmine in 10 B of tetrahydrof uPSWEPIHYEM xture
was stirred at room  tenperature for 3 days. 20 ml of tetrahydrofuran and
20 mM of saturated aqueous ammoni um chl oride sol ution were added, the

phases wer eiilepaAabdlionnd 5tgf(@1 amrgal)iof 4fhadectBflanifiin)sthb 8- MUBbedRIOESI0HA
sul phat e, figre reﬂ anﬁl vgﬁ)ra ed 38 g‘;@/cg ﬁ;o aﬁg ( 100% of
3(2, 6- di chl ESE%H? YP§ Bvaro aﬁiﬂk?‘fﬁf 0&mg ofiApaliadiumensdaphan stireem|tamperd]
pyri m di n2(dthye andearater atrob¥pheris phdsshire fAfted 49dudd he i Touph & Of
3-(2,6-d%chﬁgropcgenc¥/ﬁlh) é% et hyltphi 0-3,4 35 @“%";‘w@ﬁwfea% gLt
di hydr o- 1- pRETADIAG e fliFate a7ay praRorsted npder redyced paessureso givedrg (92%) of 4-[2-
di chl or onet (dithyli@end)edk@danilihdaslfPoiy (0. 55 mol ) of 3-chl oroper benzoic
acid (50%wWwin water). After 18 hours 40 m of saturated aqueous sodi um
bi carbonate sol ution and 40 mlL of dichloro 7 April 2003 wo oona7aa 28
PCT/ EP99/ 07675 net hane were added and ghgnhpRases were separated. The

I Eﬁa‘t

organi ¢ phase was dried over magnesi um sSu e, filtered and evaporated to
give 120 ng ( 100% of .

3- (2, 6-dpchl 3o 4adli 1 | pyri m
i3 iy PR RSO R T R e
100 ng (0. 243 rl)-mffhﬂm(rzp@ocﬁf»efd]emméma(;m-oae apd 300 mgt(hamemol) of4-[2-

| phony! - 3 A= Ly dol 4, 5- i i din-2(, 1H) - 120 0.5
oty of - 2 e AIREb AR s i BB e E a0 et and thereeselerb Thos
‘mnut es ande$ileewaOeHresh HedOnd I Qbhafbl/d el
usi :g di chi g{;ﬁrret hg?pié{ §E§@0| / 3’“2“3?8-‘@35‘?*3‘?%%_ PR :a%’]l’ %C%rac? he
el ution. PrASHUWRLEE bifQadm: ngﬂ s Rreductcepmtaining fragtions wgre cambihed Ehd
r esi due 19aseveyGRRAaTad rédidd wa é’iﬁﬁ?raéﬁ%ﬁmﬁw'ﬁh&% gﬁg?(eg.fddi&ssg}viﬁ i 811 of

di chl or oneaqgge. The SOlﬁ'}gi on was washed w t urat ed aqueous
sodi um 15 BHicHpIsReshanes dihgspltionyyasarpshrdowithd ml of satusatddfoditen bicatiomated and

evapor at ed shitidny ricDoves nﬁa?g%%iuﬂlfsu?h[aée_, {H&,ered anfl ae‘r’T?Pr?é ‘8? FI% §1§T %on me, ( rll %o °§ oﬂ- di h

3-(2, 6-dichl orophenyl)-1-ethyl-7-1]4- ieth
ydropyri ni Gé) cigo RY 3’717d[i4né2(dl?—q;lyléﬁén%tménﬂh@é-k%dbudm}lsméthyl—
frelti L0t Tha. . . . N
g- En; 6|- ggcml?‘lggﬁg%j F@I&E@Hﬁ/-%lﬁ)ﬁﬁ?%%lsnae‘gﬁ'ltiﬁ%‘#ﬁf—‘%@ﬁ’-‘ﬂﬁ"ﬂ%}%9-' WX Cri dof 4, 5-

d] pyri nmed@i n- 2( 1H) - one used as the starting material was prepared as
follows: a) A m.xtur f. 49 46 mmol ) of )
4- am no- 5- car bet’lﬁ'lf;%?@ya?lﬁf%h%él I RE Wanéﬂ&MYb3€3@hY¢mnﬂ-ymﬂiﬂmﬁdeimm
car bonat e izolH%ner&séafasdﬁeit@ﬁﬁagvmﬁteiiﬁmésgjgegﬂrwirﬁ& ohiSRenHE 'oﬁhé}frh
ed. e

. rasdt &h

i odonet hane, After stirring.for 3 hours 500 nl of water” were add
phases wer &€ 15’5&&% E&afahla ltaﬁ'eé) u5ine dudlgmariling isplase of2h-dighlarpaniling. t h 300 ni
of dichloro- V nethane each tine. The conbi ned organi c phases were washed
with 100 ml of brine , dried over magnesium sul phate, filtered and
evapora%sed to give 45.2 g (86% of ethfxample3

4am no- 2- et hyl t hi opyri m di ne-5-carboxyl ate as a pale yellow solid. 30 b)
13 g (338 mml ) of Iithium al um nium hydride were stirred in 300 miL of _
tetra hydrof urar Mufer@dtoednﬁf%ﬂmlgllxpﬁhpherudrl7utni6thancsiﬂphengl-i,z-1dﬁhydm41)- of

et hyl 4- amp@nApRtavddiis i gD G hate, i1y 300 ) :

t et r ahydr of ur aﬁ?ﬁtﬁ m[nufdea?s’gmtler %gﬁip?l(g{eit%g@éggﬁﬁg'%%?ﬁcflf%fnghiédlﬁ%l%'ur e

was cool ed aimino)ethaxmpihndmet wasitshiedtat @20-¢ 800 P2 $Endkes ¥hd thedTobled OTh¥at er .

After sgi rring for cﬁ hours at roomtenperature the mxture was filtered

t hr ough 4 PR Wt AT RMEOBHP fl opsiica salasing dighlprarectharefmethasolthsetioas

trituratedatid/watér a024:32048r the elution. Product-containing fractions were combined and
evaporated. The residue was evaporated with toluene and then dissolved in 40 ml of

dichloromethane. The solution was washed with 40 ml of saturated sodium bicarbonate

5 m of tetrahydrofuran was treated dropwi se with a solution of 100
.26 mmol ) of 7 April 2003

solution, dried over magnesium sulphate, filtered and evaporated. The residual solid was

35 purified by crystallisation from cyclohexane/ethyl acetate to give 14 mg (10%) of 3-phenyl-



WO 001 24744 PCT/ EP99/ 07675 29 500 mil of dichl oronet hanel hexane ( 1:1 ),
collected by filtration and dried to give 28 g (78% of 7 April 2003

4- am no- 3yERhA¥4 hi opyri m di ne-5-net hanol as a white solid, c) 28 164
mmol ) of 4- arr'?ngg 2-met hyl t hi opyri i di ne- 5ynet hanol were st P¢F 893’?7%§( 500 .

of dichlor t ha d treated with 150 g _( .1.7 nol) of nmanganese di oxi de.
The suspen %E@ﬁ PZ\?\&&'@%FWWei‘\ﬂxﬂ?ﬂ!ﬂw&ir%*awdf%érmﬂhﬂpﬂi@éﬂq [aﬁo@]@ﬁnmldm-t er
aid. The fi,l Y . i) ) (73% of

4- am no- 2- 2 W%@ﬁ?@%ﬁ#ﬁgﬁfﬁﬁ%‘%ﬁ g%é’gllégﬁéﬁg: as a pale yellow solid. 10
d) A mxture of 10 g (59.2 mmol) of 4-am no-2-nethyl thi opyrim di ne-5-carbox
al dehyde, 9.7 g.(59. 9 ) of 2,6-dichloroagni]ine and 1 g (5.3 nmol) of

4-t ol uener ‘sul pﬂ&ﬁi%éplé%g'gki‘ﬂe'%wsmpg‘ﬁP%§rﬁ‘éﬁé"{ﬁﬂ'§'%@leﬁlgﬁ%s'ék wth the
azeot r oy ¢ pyeiidia-2@t)véeatsed @s“thzétam.\%ﬁmeﬁaﬁwm prepred ¥elieqe! ed and '
evaporated. 50 nil of acetic acid and 20 ml of tol uene were added to the
residue. The m xture was cooled in ice and treated 15 portionw se over 30
mnutes Wt 5 350 md(l.6mmRdol) 6f sodRith Wi RRPHMBhidiEde At PRsy¥ 0§

m xture was_evapo g%gg(d and, t)he sr i due vvag?sti r?ed ﬁﬁfdaﬁ%sétuure %??'?oo il
of ethyl addtar@olind 29wt asifl were 2idedioeonitarsof ¢p0 medl dxnmelfafd-methylr . The
phases wer @nsifealRtaRiBdPyLiREdiAE SR oSG NeR ﬁro'xﬁﬁ(ﬂ%ﬁ{m BF &l
sul phate, filtered and evaporated. Crystallisation of the residue trom
aqueous!®t FaRAf ledrdichiorgethane. | After 26F hgups@®5 ml of saturated aqueous sodium

(2, 6-di chl ¢}, QPbHRAY: i PR s we - .. di hte
sol id. The%rmt her %%ﬁo%%@gﬂggébapor g&f{i’eevgergﬁgﬂﬁ. a’lil*}e‘b@%%ég %e? %%ﬁg%%cf‘%r}'g]&hﬁe
resi due on 2gp¢qus Phase wassrasheditvaeqiyith 85 mdrof dichlcaomethade. 1The ¢ambinké oxganid on
gave a fur ; : 9 : ' .

285, 6. o cratiofs el dricltbvel dhafhdsium sulphate, fltered and evaporated. The residne was, i ¢ o
solid. 25 &hromaipgraphet emsbilicd gah using diethyliethei/bexanef(1:5) Brithe dlutiorl.. Prodoot-) of
phosgena ( 2Q%.t i J r of.ur wa d, dr opwi se
W h s Bol ot} ailing %&%fﬁ#ﬁ?%‘*‘en%? fh bAoA 718 treoh PO Snéh?

5- (2, 6- di claminephtbyl#iracthylemin ¢t methgthiopy2miditdsl a whiopsolidni di ne and 1.6 il
( 11.2 mol ) of triethylamne in 80 mL of tetrahydrofuran. The m xture was
stirred for 1 hour. 50 m of tetrahydrofuran and 50 nl of saturated aqueous
amoni um ch)or i demPuscdf200 ong (MF7emadieet. 5-flrayhindsemethyl-¢-methglantiesi 2and t he

i aa over HeniGolARRRlb 2/ | 2620 AR Rnar R D5 okt 00y

of 20 added dropwise to a solution, cooled in ice, of 150 mg (0.79 mmol) of trichloromethyl

3-(2, 6-di h l.) -4~ |t hi @33, 4-di hyd i.m do(4,5-d i mdin-2
119 -one. as URBREAE 1§ IR Yok, h patclsre Y SBYIonTot it rpbf tegper ¢
3-(2, 6-di chtmoa&e?yﬁ.)rﬁﬂelf m&nﬁyhtﬁhﬂmrﬁm&ux@iv&wdv?mymdm Moﬁdidﬂxlbydmt’dld?@e- f2(
1H) - i i t t t ith 440 1. 28

3 ehi o operBatd Rt iR By AR e S oo pefed fomnageidies o3
wo oona7aa T3 pheses kiepOseP1ardd ahd thedichlorOméthathe phasd waBtfivd obet mipesidm was

added. ter fugther 15 mnutes 15 of t ur at.ed agueous,sodi um

bi'car boﬁfat éug%?‘iﬁt ﬁ%ﬁeé\é?‘ge‘gﬁaéﬁ‘? %"%ﬁ%‘@g %%é)}f’]}egéégl%\eﬁ’é'# donethilthifeh4 he

or gani ¢ phakileydeed - ety rintitb{ G0 diphrivhids@ R UIHL 6 AQuUAdHSsoligadi um bi car bonat e

solution, dried over magnesium sul phate arid evaporated to give 250 ng (

100% of 5 3-(2,6-dichlorophenyl)-7-nethanesul phonyl -3, 4-di hydr opyri m do

[4,5-d) pyrd)ni diAisoltidrhbf W@ E0.56 MthdIP o Rphéhyl F): méth§Rhidt 3 2ihfdeled in

ice, of 100@(0.,27T)rﬂ o . .

3- (2, 6- di cHPYPEBREMIql47riipKEmidior i ABRyanedn 20 aliof dickloyemaihans wastrgatedr i mi di

n-2(1H SGJHQvitlmcﬁ)hxﬂ% (Ple mkoly bH?kH%E%HrH&IEoQ%cY@@:OW@R& fitwite)D Alfret 3MuEO- 27
Yy

nmol ) of so%i m rid {GO@M. After 30 mnutes the m xture was treated
Wi th 0.03 0 TURESHHES adeons sRsbiidricar aate sratioRarcked ThobdChlosmethnger <.
The ni xt ur quepgddRAaRANAL fEh gd ' i

t rr? ééﬁdertell@pa{rgl%g Te %n&c&ﬁégﬁgas"ﬂrﬁéa o(?gg ﬂ%g{?%}séum

di chl or onet hane and 30 f water. phasés re separate

organi ¢ ph&¥Phareshiliered and thanrevaporatedde givetlep mai93%a ob3arhenrghrawithane- .
| phat e, fd d3 agh i\ . o . .
3 (2. 6 ch F??‘?Bﬁ‘e%’y b ’Jléce’?ﬁ%%ﬁrﬁ?ﬁg%gﬁ Fmg}%@?i@g@ﬁ%&yﬂuﬁﬁ 1. 5-q)

pyrim d¥h-2{IH-one as a yellow solid. Exanple 9 20 A mixture of 100 ng
(0.22 mmol) of :
1- benzyl - 3-{ 2, 6-di chl or ophenyl ) - 7net hanesul phonyl - 3, 4- di hydr opyri m do(4, 5-d
] pyri mdin-2(1H)-one and 120 ng (0.5 mwol) of

4-[ 2- (di et hyl am no) et hoxy] anil i ne was heated at 180C for 35 m nutes and




t hen cool ed. The residue was chromatographed on silica gel using

di cht or onet hane/ met hanoUacetic acidlwater (240:24:3:2) for theagiivoobgn.

Pr oduct - c&&t(ﬁ qur_)g fractions were 25 conbi ned and evaporated. The residue
was evapor at ecf w'th toluene and then di s? plved in 50 il of PETEROSPHTEL hane.
The sol ution was washed with 50 nl of safurated aqueous sodi um bi carbonate
sol ution, dried over magnesi um sul phatxample4 ered and evaporated to give 30
ng (23% of

1-benzyl - 3- (2, 6-di chl or ophenyl ) - {32 (di et hyl am no) et hoxy] ani | i noJ- 3, 4-d
i hydropyri mi do[ 4 mixgIsafil ﬂngr{Oﬁémo 10é 3ayclghestyl Zemsthlanesuphanyl-8jdag 30

poi nt 106C

1- benzyl 2 m?l(%lp gr lﬁudo - ‘3]%‘%%%% l(J)I p 8%?/@%400 8]°h(>;t?r‘85§9|1 %4(1{)2[- 4, 5-

d] pyri madl (ldﬂ(hylhkﬁln@)t&lmhdﬂﬁ& wditested bt lSﬂﬁC@i@Shﬁkut@@%@ﬂ@ﬁ%ﬁ@ﬁdaT he
follows: 35 A solutjon, cooled in ice, of 100 ng (0.27 muol)

3- (2, 6- di cFEsiusRS shTooatographesen silicacgshusiyrg @@hlmmth@me/mmhm&mmw
met hanesul RAARYdterI 240: ﬂ4 P}Wfd?w& élﬂh&?[ ﬁroﬁu?d—f%{}h %1}1[% 1*?? ﬁy bindd H%% 0%

di met hyl f ormam de_was treated wt

ww) . Af t efvVaporaedutheresidue meperamlswh tluent andtthemdxsaolmi m&oarﬂmﬁl ) of
benzyl bro Hldﬁfor@ﬂlgﬂfagg n'ﬂ?@ﬁtl\ﬁijont Qas%)%hgﬂ) Yith éB 3131'@(’ sa&l’gte@ z?ér‘l%t?s

evapor at ed_ and di chi oro net hane an Jaed to
the resiod ublcamafsﬁa@é@n\/\éfrl@ eNep aragnestumsulphite, Hltgradand prgoeateds Thea sdsizlie

i t 3. 30 My it as 1nq'¥éx§r§je Rt Ered THAMAUAD S PRMAYSy (sbdf £LrdaiRAf-FYFRY! at ed
1-benzyl - (QIQRGMIQMeM}wﬂwoj -3#rdibiydred ubgthyplpytimide{4cki-8)pyriopigi-o{ - 4, 5- d
| ](gyg_l?)mrr?rloln Zgﬁsal_gvhl? SOl ot t?r'xg'?c‘)’i’n??d-bg"clo Bxanpl e 10 A mxture of 60 ny
3-(2, 6-di chl or ophenyl) - 7- met hanesul phonyl 3, 4-di hydro-1-((3-pyridyl)nethyl]p
yrim dof 4, 5- d]p rimdin-2(1H) -one and 150 ng (0.72 mmol ) of

4- (2- (et hyl am h@) $erHekeyhAimethanssalphrast b dihydredanethylgsimidont es 15 and

G chi or ool omar REE 2B Mo TE MR AEE Ottt i ERofFed ATl o,

Product - cont ai ni ng fractions were conbi ned and evaporat ed. The residue was

evaporat ed,wi t h trﬁix'ti?r@eo@@@ nid\@n ﬁlhﬁﬁﬂ)f’fgu H%I%Qm%t cﬁ;ié S{)ﬁ)[r B onheagrl od

washed with 50 m of saturateéd aqueous so car ona
over magneStharaldehyAaced 260 mng é2. @%I manel) eﬁ%lm&)anddmm'ﬁhe 120nk dsncthmala&s left

purifieg by, £t§ﬂ@6\$e?595'ﬂ?’eo ﬁz@k A&Bﬁc 1|:\?e ﬁg—?f/&% X\@&S{l %)s alnaed( B) .

triffuoroacetic acid acet on| uor oa Btioe
The gr adi effonye SS%S%%IBO ongl2. mmlm&sed;um\bbfohyﬁadpwamﬂdde&@bngoxﬂatect ed

using. an ubieau! Akel a0 SEL A Ao A UL BRI LA n B eBf1ORSle SAUAL 19
3- (2, 6- di chf 3¥mgheausispdinn( h}tctram@d mtd@dchdtmﬁx)ea‘bhdugl]'ﬂm phasaﬂ w&céepkrWdlr o-1

t2r5| ]i ¢ fjo?o%‘é{! u Ic)rgol ﬁ%lle E/»’]éls g%‘l d Jé%eg ?naf%nﬁlérﬁx QSLB%{ Eﬁ’ ?lk a-?ﬁégvapora‘zed to give

3- (2, 6-23i caﬁbmrﬁﬁﬂh)’bﬁ 5-2y¢htdtdmlaanmdrpéthm!y4—rﬁ:tlﬂyldmﬁn&2anéxh&Kthpyﬂiirﬂ&ih} aei hyl |
pyrim do { sg}) pyrimdin-2 ( 1H )-one used as the starting material was
pr epar ed 36%387F% ]l'ovvs: An ice-cool ed solution of 100 ng (0.27 mmol) of

3-(2, 6-dichl orophenyl ) - 7met hanesul phonyl - 3, 4-di hydr opyri m do(4, 5-d] pyri m di

n-2(1 -on ml . of r ma ted W th 22 0. 54 nmol
of gogli) um dr| 8 P PEHG &H@ Xéﬁﬁf@%?gbrﬁyaa% omeﬂﬂr‘}e“'&gg’s’t r eat ed )
wi th 50 nyaffin®2methyltabpyrimiliyd arelo. Dmldﬁtrﬁ&lﬁiﬂ@ﬁm&hlldﬁn%ﬂeﬁ rbﬁﬁlired to

28Eaf72; gzh%lsj gcfde%rég'opwxsloooa% 1fcg rcogleé %Iwgﬁ op 68" ml ( 96 mrnol) ofr phosge e (20%

solution in toluene) in 5 ml of tetrahydrofuran. After 1 hour 15 ml of aqueous ammonium

chloride solution and 10 ml of tetrahydrofuran were added to the resulting mixture. The
phases were separated. The organic phase was dried over magnesium sulphate, filtered and
then evaporated. The residue was chromatographed on silica gel using diethyl

35 ether/hexane (3:2) for the elution. Product-containing fractions were combined and
evaporated to give 120 mg (52%) of 3-cyclohexyl-7-methylthio-3,4-dihydro-1-
methylpyrimido{4,5-d]pyrimidin-2(1H)-one as a white solid.



PCT/ EP99/ 07?675 m xture was evaporated and the residue was treated with 30
m of dichloronmethane and 30 mlL of water. The phases were sepag Goé‘nd t he
or gani ¢ woegesnas washed with 30 ml of water, dried over ﬁ?%%
sul phate, filtered and evaporated to gi veg 60 ng {48% of
3-(2, 6-di chl orophenyl ) - 7- net hanesul phonyl - 3, 4-d. i hydro-1- [
(3-pyridyl)nmethyl)pyrimdo(4,5-d)pyrimdin-2(1H)-one as a yellow solid.
Ex?gplfsedllhfc H!A?@owh t@orDcB%lI)DQ;(x $Dmefoly3odykiobkxyl- 7-methylthio-3,4-dihydro-1-

i chl.orophen me
sul phony| methy H%é)}? WWW’S‘%% ﬁ?@b‘(‘?‘? 1gmlefidichioramethane was waped. 31 nf

(2.9 mol mwzsbeﬁuzool AR V6F3 - Haat rl%nzémei owo]&/wwe&)e%f&aghbhﬁn
cool ed._ 30 rl%ogf et h acetate an of 2 Qus gr ochloric acid

were added® F?éufaé #rpsouspRAL éas‘bﬁé?fé S%ISHQP&P 40 a1 91 dicblosemethere phase

Was Was hedrefé‘acﬁl%&‘dﬁ&@l@e PhdsBs Weke¥lp2htedVITHA GRS 151?43& W @ﬂlé‘@&)@f’ﬁﬁgﬁesﬁ% ution
and 20 m of  bri over magnesi um sul phate, 15 filtered ,
evapor at eéplpgatg,'éjger 4‘%% ePFYFP YR ed to give 165 mg (93%) of 3-cyclohexyl-7- ,

7- benzyl a 1 ) ] pyri
i e 3 LD R e e o TR B e S 1
m xt ure ofoliho mg (0.26 nmol ) of

3- (2, 6di chl or ophenyl ) - 7- net hanesul phonyl - 3, 4-di hydr o- 1- met hyl pyri m do[ 4, 5-
dJpyri mdin-2(1H) -one and 0.25 nl (2.6 mml) of 4-fluoroaniline was heated
at 180C for 30 mnutes and then cool eBxampledi of ethyl acetate and 30 mil of
2M hydrochloric acid were added to the residue. The phases 25 were
separated and t he organi c phase was washed with 20 mL of brine, dried over

magnesi um sul phamixture ¢fi250 el (9:83 remoboe-tert. bme7-mhmsﬂmyl 3,4-dihydro-
h h
chr omat 0028 dugl %nﬁab 4053‘&;@;))?&411&&%'2&3{&9%&@[8@ i .a‘r?%l%@ o 2:(3)(dl ety Ot e

eI ution. cont al nin ractio re co aporate gl ve

My 1537 ¥nind)ethoxy)aniline was heated at 180°C for 35 minutes and then cooled. The residue
3 (2 6- di chl orophenyl )-7-(4f ] uoroanilinaq)-3,4-di hydro-1-nethyl pyri m do(4, 5-
d] - pyri ni@s @mgraabeda%n silirg gl psing dgwg)roglzﬁth@eanemcﬁr @rgnwl Wwapeys- 211C.

Exam | p a(d4d.A: ﬂon‘r“ﬂ?e &&tl&lQOPfHHu(:chﬁtaimHJ’ #ra&fons were combined and evaporated.
3-(2,6-di chI orsafhenyl - 7- met_ hane35

sul phony| Theae S@V&pqréﬁqﬁ‘wxﬁwamm theryissolysd ind0mplinfdichipsomethape-24 mt

{2.6 mmol rheioafbh W8 witRed ik 20 nﬁtof%%%é&’E%I%Augk(miﬁﬁ%lé’ﬂgoﬁa%hﬁ%l ed. 30
mL of ethyl 7 April 2003 wo oar-~a7aa 675 33 acetate and 30 ni

of 2M %Qquéblﬁé orgrPaEfsivm sulpbite flisred and evpporrtedel hasssidue wasRgukddRs wer e
separ at ed papghet fgereld tha d@&asts gwwovm faﬂ%)%ftdlte%%ﬁﬁyl 733‘[4Jqﬁl(&r°ethy%hﬁg) over

magnesi um sul phate, filtered evapor at ed

chr omat ogFMhn w<§r3»4'(§1§1Yg]éP lumeﬂg'lmnyld%étdépyﬁm&t@rﬁéllé) slanan)aanffr t he

el ution. Pr o gt tal Ni. ng E,éCtI ons were 5 conbined and evaporated to
9 8? 130

gi ve 42 nﬁv}'(‘tfd 1ngp01n
7-anilino-3-(2, 6-di chl orophenyl) -3, 4di hydr o- 1- net hyl pyri m do{ 4, 5-d] pyri m di

-2(1H - | | lid f t 222-224C. le 14 10
A m Xt o of - LOBeRgUE oo friBt R BRoRy b d SR GPORE I e .
sul phony!l priflrigintydD-dnd @Ayt Bhe' st irffateridl Ik fpir 6%Bae'édrks%11dﬂ)s- one and 0.32

mL (2.6 mmol) of 4-nethoxyaniline was heated at C for 4 hours and then
cooled. 10 nl of

a) A mixture of 200 mg (1.1 mmol) of 4-methylamino-2-methylthiopyrimidine-5-
carboxaldehyde and 0.23 ml (2.18 mmol) of tert.butylamine in 10 ml of methanol was left

30 to stand over 500 mg of type 4A molecular sieves for 3 days. The solution was decanted
fromi the sieves and 100 mg (2.7 mmol) of sodium borohydride were added portionwise
thereto. After 30 minutes the mixture was evaporated and 20 ml of ethyl acetate and 20 ml
of 2M aqueous sodium hydroxide were added to the residue. The phases were separated
and the organic phase was dried over magnesium sulphate, filtered and evaporated to give

35 240 mg (92%) of 5-tert.butylaminomethyl-4-methylamino-2-methylthiopyrimidine as a
white solid.



2M aqueous hydrochloric acid were added to the residue. The precipitated

yellow solid 15 was filtered off, washed in sequence wth 2M agpeP20D3

“hydr ochl Qvéﬁo/?a%éj water and di et hyl ether and then dried to give 45 ngy

( 40% of PCT/EP99/07675 ‘
3-(2, 6-di chl orophenyl ) -3, 4-di hydr o- 7@ﬂ( 48t hoxyani | i no) - 1- met hyl pyri m do{4, 5

-d] pyri ni d)n- 2(&m)xtumaoﬁ92§0mg/@| mhowl sef 3- tbrbbul'nétmnmeqhmkmdtﬁﬁﬂmno-z-

(O8O RPes mhdilioR il RPA dlosnfh o ekt if BB elePuryrdRd Wil added

sul phonyl dqulwxdc toyair ige-Loolked hglhpyn jofril ahal{(3.92 nuthpl) off phosgen@(20%-§olwtien imnd 140

nmg (0.8 f. et-ho niyl i.n heat ed at 160C for
2 hours g‘r@ ll%%g lﬂgrgl{’ lcoogée e res‘glé('ied’ellhhv%u)s‘]3 ﬁﬁf‘&‘éﬁ%"pﬁ%‘&%ﬁn“?fﬂ%‘ﬁ“ gel
usi ng fi r shloyiddiaat BOnnirmfuétmhgﬂrafatalmerhad&dto theraﬂﬁhmtgemuc(xﬁéﬂrﬁépﬁases) and

t hen di chl oronet h t hanol [aceti c aci,d/ wat er 1 for, t

ot on.  ESEARREREgh T Rgs PREE AR R PR R D St el Thehe
resi due wesapnraedtagivd 200 trig (BBAodefia- tm&uqmemndt}qhbiov&‘,d dlﬂyd‘l’@-lnﬁleﬁf 1-

di chl or onet hang gag& éﬁ}m of saf. ; d aqueous sodi um bi carbonate
sol uti on, pld é’fmﬁgtfn% PRt eso Iter ed and evaporated to give
35 ngy (23% of 3-(2, 6dichl orophenyl) 7-(4- {2-(di net hyl am no) et hoxy)

AR S Sl 1 A 1@&% ¥ (o BY o] 06 St BLBY Y ey Mhid ot Miryaso 35 2

4-(2-(di n&ﬁ&h&l@ ﬂﬁi&cﬁlbod(]p}ﬂﬂhdhhfﬁ( 18R esheds 20 lad of dathldrBhethe adtreX¥es
prepared 35 as follo 4744 PCT/ EP991 07675 34 a

suspensi oViHF % g ]Sggﬁ:i%‘?l é? Hoﬁgg"g ﬁ‘vﬂ\gﬁgﬂ% {0 %waﬁtex)ywémlmgurs) A

“treated V\/'Oti‘n@oﬁﬁtdfhte@rhqﬁéo& .s6&iuth Bi‘l:lrmie)so&ftw%%sldﬁﬁgﬁ/ﬂicpﬁk%ﬁaée@w@ﬁ ml of
wat er and the mx%ﬁre was i@l rred a roomtenPerature or 30 nut es

m xt ure wagPAREA Thegrsegicphase wasweashed with A0 ml ofrsatysntad aauseus sedivmat e and
5.11 914 3®icabbnatdolstisre el a%rrm&gﬂwur&mlpﬁaté%éréwmd%% @JaEQ&tedea ive

m xture was heated at reff for 2 hour hen for further 24 hours
with azeoti ISBHPQ:(IP@#S\%? té‘F%\Hﬂil drmethagesy RhWb%ﬁa@ Y‘?‘lotb'lf!&!hﬂmféld%‘-‘t 5-and
the sol i d #eprimeshed Mhbhe BOS whitk §5led. The combined filtrate and washings
wer e evaporated and the residue was distilled under a high vacuumto give
1.28 g (20% of 4-[2-dinmethyl am no)ethoxy]nitrobenzene as an orange
coloured liquid. 10 b) A solution of 8380h#Ee(3.7 mMol) of

4-[ 2-di met hyl am no) et hoxy] ni trobenzene 1n m of ethanol was hydrogenated
at at n¥spheric pressure over 88 ng of 10% pal | adi um on charcoal for 3

hours. The SUS%H%QPeééPﬁ)O%J E(%S‘aﬁimﬁéw 8?@ &5& g/l@f | mletahElugtdhyR8Y- t he
ol

filtrate was evaporate
4- [ 2- (di metibgdrant-methyipymingid ,-‘hdﬁmﬁychynmn -3 angandtHome ¢b4 mmel) ¢f 4anpl e
56( g) 6Ad| ﬁ}eﬁ?ygﬂﬂlé’ﬁi‘ftg %ﬁélﬁpﬁyagggaf%at 180°C for 35 minutes and then cooled. The

et hanesulreéa@@ydvaslch@@ﬁﬁw mﬁhbabﬁqhﬁa%emsmgrdmat&n&ﬁM/ TRRarRlEcdR0 N
(4 47 mol ) . of et%@ am nophepyl acet at e was heated at 185C for 45

m nut e® ?ﬁ@/wgr Z\ﬂea%Z);fa? et ‘%ﬂ%’d Rrefiugeseoniaining fpctiersiyere sembined 2add 10
m of 2M faog;s&s&home résdid @atévs;k&atea&awmfeneaﬁam&p&%&é u§9d> ifl opas

collected by filtration_and washed w t wat er and of et hyl

acet at e arflichlpramethnsd Tlmelmanmagﬁva;hedjm 2@911@(5 sqtgpygd @ﬁuegss mgm 2-[ 4-
[3-(2,6- d'tﬁ@r ?I‘Pﬂp?&ﬁixan,:]dr%d% nabhahvd fsﬁglé?tgaﬁl&)féd gnc?é‘ﬁ?%fa e(ré}m&héj]

pyrim din-7-yI'T amno] phenyl) acefate o ting pol nt wer e

i sol at ed. was parified ng\rqmermsghlghmenﬂomaawmum chrompdiography (:HPamiy dibeus
et Qghx@rqugsﬂ%a%lw wat%f{ﬂﬂ%r&gﬁo 52 <Bdd6d (A5 eRYh&foriBiidoRydd T ed sol ution
[3-(2,6- d.tcuﬂuomapmmc) (B); zhcagmdxeet wah§%r %% Bravengd minutespyd thei profluct3vad]
di f
BT 0C ang s SRR uRAGe: acRERL Bt € laflishath oP ALY BrodiR LEpERIMET 0 1 2
was quenc Wns ek anp b goti20ma i dey nthe - -ure was extracted
Heatts Ipdphlized 20rmp el Heydopentiie- 4-1a-

wer o ar 1 ed i) Skt BT AR Ard e B SR e SRR AN T D
was pussfl@detbmuf)}o%a&afedsumhlﬁhbnmifﬁwlt&@pbxms@dlca gel usi ng et hyl

acetatel hexane (2:1 ) for the elution. Product-containing fractions were
evaporated to



.7 April 2003 wo oona7aa PCT/EP99/ 07675 35 give 25ng (68% of

3-(2, 6-di chl orophenyl ) -3, 4-di hydr o- 7- [ 4- (2- hydr oxyet hyl ) ani | i haprill2003

‘et hyl pyrw& QB 7% S-d]pyrimdin-2( IH-one as a white solid of nelting point
148-151C" M ﬁ 4- ami nophenyl acet ate used as the start PAYERB®6Tl was .
prepared as s foIIovvs A solution of 1 g(% 78 mmol ) of

et hyl - 4- ni t r ophdihel Zaceslopeatyli7 - tethubendphimyl-butdihydrb- Marthylmaimidoi,5]100 ng

of 10% pal | 0 e rogenat ed at erature and at
at mospheri &€ a'gi?’ggglu?g%@or g(éf {sﬁlsﬁl‘%gxﬁg}a ‘fvaﬁ/%r??ré&rﬂ}/%a@%%’sfmﬂnreét i on
and the filto ﬂmtdesvarbeéwmﬁmmpbd &) ec) qsing cﬁaﬁpdmgylirﬁiﬂﬁ)m placebhert.butylamine.

4- am nophenyl acetate as a nobile yellow oil. " Exanple 17 15 A m xture of
100 ng {0.26 mml) of 3-{2, 6-dichlorophenyl)-3, 4-di hydro-7

met hanesul phonyl - 1- met hyl pyri m do[ 4, 5- Bfagyple i di n- 2( 1H) -one and 400 ~. 1
(3.4 mmol ) of phenethylam ne was heated at 180C for 4 hours and then cool ed
to roomtenperature. The m xture was dissolved in 10 m of ethyl acetate

an;j vva;shgd in seﬂqnﬁngeeaﬂbzo) n&@(cmzy ?fmcﬂ%ﬁwch@@i‘dhiﬁrb hed] {)??Mh:ﬂ& {ﬁl 01;1
wms. Sopar acHiFionry 24 dit-S: S EhasmE @P&«%@&W@B%@@éﬁ e WAAOBE e, The
crude prodygfg xﬁ&%l)ﬁif@tqz' GHethyl aHxﬁé)*&t}f&%r% & a0 BBk cgr o%u ?&ﬁljnirﬁﬁesgﬂ

usi ng 5% net hanol /"di chl or onme hane for ut I on. -contai
fracti ords wherecandarhi Thedresidde maq:hrbatamgrip’neglonexIEE étglsmig dlCthromethane/

2 G oyt eiaheBAR sk Gl A Sl B e A B SR e RA Snd Wert© *

148- 1S1C. Enmbihed drfll ekapovetad: Thefresidize \gas(éiaﬁorm&ﬂ h@xt‘rﬁbluene and then dissolved in

e ﬁa@f Bty DsBpFol e 251 with sumbaf seturated aase0ss ol )

of I2 4Tdi meb iy bieazhpharel snh;thmg dh&atigaa n%ﬁafsﬁl theJ”ﬁltHrﬁd andlet f'htécﬁf Ej to
cool . Xt Ur. . di ssol in ic onet and washed in
sequenc® w B gﬁ@f&j‘fﬂﬁ Ryt ‘EW?tgu‘%?é’IoB frogp chh a@é‘?‘ﬁ%&“é‘ét AR

sodi urnt bl:l Caobﬁglg&%) sf8-(2, 6m1c}ﬂ@ﬁpﬁgnﬂ%7f£‘{ﬁ- bf(km:t& liﬁgﬁo tWSS H
separ at e over at.e ered an por at e e
resi due mé%’?‘ﬁ? Ur Rheny %ef‘{%% upidins2(jEH)-0Re 3 ap: ‘% ahd of melting

3- (2, 6di chl s apkemgsdc3, 4-di hydro-7-(2, 4-di net hoxybenzyl am no) 1- net hyl pyri
m do( 4, ~- djlﬂ)E 7 April 2003 wo oor~a7aa 36 PCT/EP99/ 07675 pyrim din-2(
1H)-one was collected by filtration as a white solid which was dried at 40C

under hi gh va eviel d wa 879 f dr nd. t he
mel ti ngzopmgn i Waclksﬂéng d'lg di h.lorophen)%l) T thgnés p@on?rl §2 dihy origpﬁ1 nylpynrmdo-

[4,5-d]pyrimidin-2(1H)-one used as the starting material was prepared as follows:

a) A mixture of 4 g (17.2 mmol) of ethyl 4-chloro-2-methylthiopyrimidine-5-
carboxylate and 5 g (54 mmol) of aniline in 40 ml of dioxan was stirred at room temper-

25  ature for 24 hours. The mixture was then evaporated and 100 ml of ethyl acetate and 50 ml
of 2M aqueous hydrochloric acid were added to the residue. The phases were separated
and the organic phase was washed with 50 ml of aqueous hydrochloric acid, dried over
magnesium sulphate, filtered and evaporated. The resulting solid was purified by
crystallisation from aqueous ethanol to give 3.5 g (64%) of ethyl 4-phenylamino-2-

30 methylthiopyrimidine-5-carboxylate as a white solid.

b) A solution of 3.5 g (11.1mmol) of ethyl 4-phenylamino-2-methylthiopyrimidine-5-
carboxylate in 50 ml of tetrahydrofuran was cooled in ice and then treated dropwise with
12 ml (12 mmol) of 1M lithium aluminium hydridé in tetrahydrofuran. The cooling was
35 removed and the mixture was stirred at room temperature for 3 hours. The mixture was
then cooled in ice and cautiously treated dropwise with 0.5 ml of water, 0.75 ml of 2M

aqueous sodium hydroxide and then 1 ml of water. The resulting suspension was filtered



152-1S4C. Exanple 19 A solution of 200 ng (0.42 mol) of

3-(2, 6-di chl orophenyl) -3, 4-di hydro-7-(2, 4 7 April 2003

di met hoxy no) - 1- met hyl pyri m do[ 4, 5-d] pyrim din-2(1H)-one in 2 ml of
di chl or onet @#‘e'%\igas treated with 2 ml of _trifluoroacetic adiCd/ERIE/O7¢76

m xture was stirred 10 at room tenperature under a nitrogen atnosphere for
5 hours. Thkroygh ¢ &iter aids The ibsmatawasievapbmtedtoigives. g 698%) of#-phenylamiro-2-

sat ur at ed B %?Jﬂ?%& I n and the product was collected
by filtration H'c?i @ﬁg{}ugﬂeg& T%se g%og{doguct was purified further by
suspensi on in dichl oronet hane and filtration through a

POl Yt t a1 Lyor o9t 60R EDI e TG, L LS, SHRRRLRS Sl 5

resi due was dri e
7- ami no-53- gtirred i iﬂwﬂnbob#lhﬁn;dn)xetﬂame-ahdhymmm{mmfy(llpymrﬁbt)@[fﬁm&gdﬂlayr| i d| n

sol ut 1 on_ oI MshBSioh s biffed o 19 i Rnclhes Al siteB iR &t phony
1- pheny| - 3 The @itratelwas &\pr;attedlanﬂthé ;ré'sidﬂepyarslchrdinﬂographl&i 81 ilizd gel sirlg2. 4
r.00

enper at ur SN Ethe B R Hofpt BReFE e iR pintateipsrere Combine
di chl or orreahdin'a,pom@exigwel 8g (BI%)of Qipkﬁhﬂb&ﬁh&ahhahyl‘thﬁggﬂnﬁdiﬂew -th 10 m
of sat ulrat sodi carbonate solution, dried over nagnhesi um
sul phat €, FAbPRER e 3¢ §§‘s ahd. 99 my (96% of 3-(2,6

di chl or ophenyl) 7-cycl ohexyl am no- 3, 4- di hydro 1- phenyl pyrimdo ( 4,5-d]

pyrimdin one vver das white foam of nelting point
2S8- 259C. r“e‘nE‘i“f&? Kb@ lLZ doPh@Yleena? rmgthylthiopyrimidine-5-

© 3-(2, 6-di chmbmaawk )mnﬁm(cstmﬂm} @FE}G—H&&ﬂ&BEﬁMhe %éx@b H%gctb% mbidpysd4n dof 4

5d]pyr|m thlamnelntetra furan was stirred

at roomte B?'%?PWPEO‘P‘BFCQSH H&Hﬁ§f %nerﬁ’%th‘}?té whreflgx i CWQWOI@C remoyral
ethyl ascet af RatenfFN18thottd. MTHEGnHture wag M AVEEREQaBbiated@ B0t PEm¥hh ol dL Of

| d
s sauur ot gt agvopys, Sl um lcolbaa & Sol b b T o Bher el i
3- (2, 6-di cheflk@ONEIMinutes, fosledysd ﬂreﬂ 'eﬂﬁid?yt’e@n'l“ﬂé’réxdue ZJaAQﬁfrEc(l %Eé)?hﬁﬁgre of

00/ 24744 P 99] 07G/5 37.p | pyrim do(4 d] pyrimdin-2 one were

i sol at ed ag 55 ?%%P?wéfurﬂgvéw eFaa 0 nleOff Tetats fonAOamimtes ans| them on
of 100 ny (K phdsd¥WRdre sephbrated. Th h dried

3-(2, 6- d| ch H‘ﬁ)rophemﬁl )@7rarr%t harfecgu?ngl?lgn?/ser aéhé‘ﬁym.’e‘ nzagé-x eﬁlugjrsulﬁﬁtf)’yiirl?ﬁsddo(4

, 5-d] py?®° paported. Jleshoaboomatography ofhsirpsidie qras-ﬂlmumg déethyl ethend of
di chi or orrehbﬁae (IBPfo? the a&@oﬁsavreqw&oe(@egor) %?F'f(e soeﬁgxpe#ﬁi{eﬁygé}ﬁ AHI%{&H 164 A

evaporated and the residue was purified ash c ograp y on
10 silica QE?W@@T‘W@ %W@W@%Hﬁém@ﬂﬂm for the elution. Product
contai ning fractions were combined and evaporated to give 16 ng ( 13% of
3-(2, 6-dich| oroph nyl ) 3, 4- di hydro- 1- phenyl - 7- ((4- pyri dyl ) am no] pyri m do(4, 5
_d] pyri m dfh- 2( AHfirisdsolusionncasiad intice; of @85 il (A o) ofqrhwsgered@0%: inx6kuene)1 5

Exanpl &523; ﬁﬁbﬁgﬁ?ﬁyﬁfoﬁﬁgg vﬁgtt(egﬁeg QOWLQ with a solution of 100 mg (0.26 mmol) of

3(26d|chloro - 7- nmet hanesu
5-(2,6-dichlorophenyl)aminomethyl- 4 phenylammo 2-methylthiopyrimidine and 0.1 ml

(0.7 mmol) of triethylamine in 10 ml of tetrahydrofuran. The mixture was stirred at room ™
temperature for 3 days. 20 ml of tetrahydrofuran and 20 ml of saturated aqueous
ammonium chloride solution were added, the phases were separated and the organic phase

30 was dried over magnesium sulphate, filtered and evaporated to give 110 mg (100%) of 3-
(2,6-dichlorophenyl)-7-methylthio-3,4-dihydro-1-phenylpyrimido[4,5-d]pyrimidin-
2(1H)-one as a white solid.

f) A solution of 110 mg (0.26 mmol) of 3-(2,6-dichlorophenyl)-7-methylthio-3,4-
35  dihydro-1-phenylpyrimido{4,5-d]pyrimidin-2(1H)-one in 5 ml of dichloromethane was
treated with 190 mg (0.55 mmol) of 3-chloroperbenzoic acid (50% w/w in water). After

18 hours 40 ml of saturated aqueous sodium bicarbonate solution and 40 ml of dichloro-



1- phenyl - 3, 4-di hydro-1 Hpyrimdo [ 4,5-d) pyrimdin-2-one and 285 pl (2.2
mmol ) of cydohexyl nethylamne in 2 m of dichloronethane was Stmbﬁl(bo%
room t'enpewat0sr87440 overni ght. The m xture was diluted with 10 of

di chl oromet hane, washed with 10 ml of 2M hydrochloric acid aRI/EPSIorérs10 mil
of saturat eg? equs sggéé%n&fl carbonate solution, dried over magnesium

sul phate, filtered ana %Q&_aseiwﬁgsepgzm@d_ OFhe organic phase was dried over

3- (2, 6- di chivagopsiemysu)phéte, filtered and ev ; . .

cydohexyl rreéggl mno % 4- di hydr o- 1-.a hoerﬁg/eflﬁgﬁvﬁilagnt%(,lggoé’}) °f)\3/'r(?n§'rf%}Ftﬂ°E(-

1H) - one” wer BoF M- 4rBehaResylphenyls3 dwlihydo-hp enyipyrimido(4,2 8 pEdeidin 251 HEXBHP! €
24 A m xt ur es opald Olio@of.0. 22 nmmol ) of .

3-{2, 6- dischl or ophenyl ) - 7- met hanesul phonyl 1- phenyl - 3, 4- di hydr o- 1H pyri m do[ 4
, 5-d] pyri'm di n-2-one and 320 ng (2.2 nmmol) of 1 30 am nonapht hal ene was
heated at 130C for 4 hours. The m'xtureE%ggs!lgft to cool and was then
partitioned between 10 nl of ethyl acet 2M hydrochl oric acid. The

i nsol ubl e 1am nonapht hai ene hydrochl ori de was renoved by filtration. The

et hyl acetate phasgixy@e e ith . 10 ml of saturated agueous
sodi um bi car bgnat e_sol uto?gﬁ@ﬁ%ﬁ(?gé ﬁé)\@%p Oﬁg\é\f&e{'filfg‘}%ﬂl’mi)el,'eﬂ'ﬁ’l-?@dhamd

ST P ey G R i
Pr oduct ?go n[tqéqdqﬁéllgggwé@? ﬁ’c?ﬁgf apdime ‘@?j}%‘feéiaéilg(f@ for 32 nﬁﬁuuegax@lﬂ%] cObled. The
3- (2, 6- di chiesitioe wad cHABriak B, PCREPI9/ 07675 38 .
phenyl) - 31 4- :ﬂi ﬂ;ﬁéﬁégé{é :ﬁgﬁg%e’;ﬁd}'@ am e?_a?ﬂggé{gﬁ&r .BW#WP.GIS“%“;’?}/G]‘-CUC acid/
pyri ni di n- 2{3¢ o thalelutising Preductetontainislgtfisagooiere cémbirfeldhind

Exanpl e 25 efaporitedr frest@Qe f . .
3- ( > 6 di C%C}pifgxhenerlh)@_rg 4- d?%y%?%%gﬁ(ﬁg%éogﬁ?wquﬁﬁlm ipppimliafo( 4, 5- d
g SO et i ey g o
orl r EL1T1 as col u cnronat ogra
on silica Slamu?ﬁs?godi fop Q#ecét”ﬁ‘\é%?‘?r%f%ﬁ‘glf’}’ it nad evaporatedo give 0
(90: 18: 3: 2% 8% (42®) fi3ut2.@ichiorophertyl s drettail 7 g [ £- (b @Hﬁngﬁgﬁxgﬁg‘gjl{&id and
t hahe, Wwa

evapor at ed 3 TR vARSyEGd el vied L 0 nml of dichl oronethe hed
with 20 il of saf ﬁ'?é’?i ed ﬁ%%%@%%ﬁ‘f‘ﬁamm 2raggs enlpaned solid etimeltiag
magnesi um PAIIBaTe, filtered and evaporated to give 35 ng (30% of

7- (4- (am nonet hyl ) benzyl am no] - 3- (2, 6-di chl or ophenyl ) - 3, 4- di hydr o- 1- et hyl p
yrimdo(4,5-d]lpyrimdin-2( 1H-one as a white solid of 15 nelting point

éSI( ; I 2_223- ij‘agp rrﬁxgﬁgjj)?g-mcﬁdé?ﬁg}égilyl())_lf}gggﬂ7(8e§12nQs‘&ﬁl}?on?rf-3,4-dihydro-pyrimido-

met hanesuIE g’rﬁ@ yrim Pﬂii%}ﬂnﬁi%@{aﬁ,t&d@mg miatirial Wi sigibp e . afflo 40 Mo (|
nmmol ) of 2-(4-am nophenyl) et hyl am ne was heated at 70C IFor 20 m nutes. The
product was, purified by flash colum chromatography using 5% nmet hanol in

di chl or orre"[’)haneAffBP‘t‘E’Wé?féPﬂt(%ﬁlmnmlb)dﬂé&nﬁmﬁa&ﬁbﬂﬁoﬁy&ﬁﬁ&ﬂi&iﬁ%—ﬂﬁﬁ& Aagnbi ned
and egﬁ?gfggggb4qgrhﬁ:%§§ﬂe@;ﬁsﬁ§ rBORI LU0 B8 O LR s reated with 505 0
(3. 6- di%Eni GoapHRApIof ietomethame r@&enﬁeﬁhyfmrudﬁrmmmﬁofué%w wiledRe2{ ) - one

vwere i sol aplefediierd sisdrh@Waiidlthda o IF {altlaisg %ab g:ictrrlgcteld7t4va_i<:le7with 300 ml of dichloro-

methane each time. The combined organic phases were washed with 100 ml of brine )
dried over magnesium sulphate, filtered and evaporated to give 45.2 g (86%) of ethyl 4-
amxno-z-methylthiopyrimidine-S—carboxylate as a pale yellow solid.

30

b) 13 g (338 mmol) of lithium aluminium hydride were stirred in 300 m] of tetra-

hydrofuran and treated dropwise with a solution of 45 g (211 mmol) of ethyl 4-amino-2-

methylthiopyrimidine-5-carboxylate in 300 ml of tetrahydrofuran. 15 minutes after

completion of the addition the mixture was cooled in ice and cautiously treated dropwise
35  with 25 ml of water. After stirring for 2 hours at room temperature the mixture was

filtered through a filter aid and the filtrate was evaporated. The residue was triturated in



Example 27 30 A m xture of 100 ng (0.26 nmol) of
3- (2, 6-di chl orophenyl) - 3, 4-di hydr o- 7net hanesul phonyl - 1- met hy|7pApril 2083 ( 4, 5- d

] pyri m di one and 238 ng ( 1.07 mmol) of
4- (2-di et"ﬂ?ﬁ’%ﬁ%et hoxy) benzyl am ne was jieated at 170C forP%HER?%thess The -

product was purified by flash colum chromatography usi di chl or onet hanel

met hanol | we0eml g&cb@hleromthm(e/l@zmq&i ; oollepisd by fltration 3 itied to give28 g

Pr oduct fied t i 40
(2654 of - S0 LIl hARG 15 d?’g@m%p“?fl?‘ fipRoped Lo dive 40
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hydrochloride and then heated to 90°C for 2 hours and to 100°C for a further hour. The
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300 ng (0.8 mmol4 mixtusodf Uikby (G2 mmalkofide(56-diddstopheryl Prshathand t he

heat i ' f hour., The mxt, l'ed and th
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Example 13

A mixture of 100 mg (0.26 mmol) of 3-(2,6-dichlorophenyl)-7-methane-
35 sulphonyl-3,4-dihydro-l-methylpyrimido[4,5-d}pyrirnido-2(lH)-one and 0.24 ml
(2.6 mmol) of aniline was heated at 180°C for 30 minutes and then cooled. 30 ml of ethyl



was heated at 180C for 45 m nutes, cooled and partitioned between 30 nml of
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over 20 m nwgaes;uramdlphhe, ffﬂt@éﬁlmd evaporieéd CPledtesididwanchibinasographet odesilémat or
fi; oghy\?yglege ﬁ%r?éuﬁg h% 6??) Por(%ije gl%u&? ni‘%drvycp gorItzrai%ugv factions were

7-ani | i go- BOIﬁBuﬁdlaﬁﬂle@dpwhedl'gd 9iva4 2mdi (199 of 1-apitmioy3-03,64dictderophbnd)-pys-i m d|
n-2( 1H)- Oggxé%ﬁb th}l% SOk o‘fgSf rre}’ll’lglllg' f- ﬂ?h?ton%%gacpa p%gpylle sohc? og meﬁng

m xture of

3-(2,6-di cpé qg%’@@ydd 7- met hanesul phonyl 3, 4- di hydr o- 1- phenyl pyri m do[ 4, 5-d
] pyri m din= ?‘ one and 1 ml of 4-nethoxy benzyl am ne was heated at 100C
for 30 mnutes, then cooled and partitioned between 30 m of

di chl or onet hane and 30 nL of 2M hydroggl oriégaci d. The organi c phase was
dried 30 over nagnesium sul phate, fil d evaporated to give 68 ng (
100% oio

3-(2, 6di chl h l d
(2500 pyri nt afearkiedr3pEmeX0 28 bl oS 2 R RO A T Yo REC L Pl «
24( 356Ad30|tﬁmpmt}1,b3 Mﬂh?@?gﬁn&ﬁ]yﬂlpmgx)udbﬂ ,5-d)pyrimidin-2(1H)-one and 0.32 m!

" I Cnl oropnen nel noxypen
aii no- 3, 4- dczm,@?my eIy HRTSAg bep L AP o s e thap copledi AOsLef of

triffuoro faﬁ‘gé#\ls h%@?%hlwm%@h%&@aé?eﬁ%? %%@7§¥1§ Pre&?p {ag‘sa?)ﬁehgw%ﬁ%ue

heat ed at re was eva e resi
was parbi t i wasfilteved offomasBel imbseqienee wyth 206 eguedoas hydlro@ﬁlonﬂc aoid, @hteaanid diethyl

SO0t um 1y O Qb (TBF JBLORNf B 0405 of LI AL BUTLTRANTRL UL RULRIA

filtered an evaporae ANt he re

chr omat ogr amleshoaparsiing e b ogpehylpisimigodd, E-Id}pyrdmidxﬂné@ﬁﬁh%hh anoyelloBsolid dfor t he
el ution. Product-containing fracti.ons were conbi ned and evaporated to give
10 ngy (27%%&11’893% 53¢( cemaPEHPRE ophenyl ) - 3, 4- di hydr o- 1

phenyl pyri m do[ 4, 5-d] pyri m di n-2(1H)-one as a white solid of nelting point
>300C. Exanple 35 10 A m xture of 200 ng (0.56 nmol) of

3- (2, 6-i f | uor ophenyl ) - 7- met hanesul phExampled5di hydr o- 1- net hyl pyri mi do
(4,5-d] pyrimdin-2( 1H)-one and 400 ng ( 1.9 nmol) of 4

[ 2- (di et hyl am no) et hoxy] aniline was heated at 180C for 30 m nutes and then
cool ed. The reSIAdmectwacsof@Q@J}rgdﬂéa mmobaif 3ri2,6e tichloae plpnyd) iy methagiet | ca gel

.using dichl ¥ e 4 for the
el ution. Pr@%gg{?}l?ggntﬁg} nlong Péﬁigg%gse&@gﬂnﬁ%dﬂag@ oce}ifgag’gralata)é%” and the
resi due wago.8\hapel) Q)TfeqzvﬁdtrhethﬁhﬂﬁﬁtgethB&?] ahfinleGeis he@ed bhpsD°difssPhye and 40
‘mL of dichl oronet hane, washed with 40 ml_of saturated a(%ilieous sodi um

bi car bo¥at shenotagledoThedesidus wasehromateseaphed onsiisagd using hrsthiedichiggpmethane/

evapor at ed ) f2 2 thanol/aceti -
7o 4-[ 2-( dlr{lg%hﬂ}o\{ﬁcégz Ml\(/gtllfé 4@ 4:3: )and then dxchlor%rgel;t(ljlngellr']nye ano acezxé:

am no) et oxg]hg i no) - 3- -di f
di hydro- 1- me:dﬁy:;tpw%rhsm)zfo ]ebx,nonmPaoducz(cmamng fractiens meaﬁ@f@bmﬂ@dlﬁed
solid. [Ma r Wb
3-(2, 6- ([jl fl%ﬁ%}%%ﬁ%gny% %ﬁrll'r%t han‘éagu?aq% {fwgluﬁned?%d %mndssolvec}]mlll pyri m do[ 4, 5-
d] pyri mi di mdﬂqndmedr@euwweémmwé rslt@frsatmgequmualsocimm lpmpan@a selgtion,

foll 2 o
40m3? ms/? am%ﬁ%hf% %ﬁgﬁsﬁ‘ﬁzu&&?&:’ eﬁe carégg&r)rﬂcfgﬁodqwe 33§5g %93/) 9 %3 ( Anol ) of
2,6-diff uordﬁddoﬂophm)éha 51.12ffgxr(lﬂhﬁanmmileyho@ﬂanﬂniodlél;rbéﬂiyfitmmmemi d

m)nohydrate in f talue s heated at_.reffux.with azeo
removal of Y& °‘f4€§ di@mé%gﬁ%%%éﬁﬁétm@@ém%w%% y”%l ed. The

The 4-[2-(dimethylamino)ethoxy]aniline used as the starting material was prepared

35 as follows:



30 residue was dissolved in 20 m of tetrahydrofuran and added dropw se to
a solution of 1.6 mM ( 1.6 mml) of lithium alum nium hydridgép&%

b8
tetrahyd%w/ﬁg%“ in a further 20mL of tetrahydrofuran. Aftg{%}f‘@ %tes t he
At .

m xture was cooled in ice and 0.5 nl of ter, 0.75 mL of
hydr oxi de sol ution and final Ig@l mL of water were cautious|y added
dropwi se. dfhe résuspension ofi§ gé s mmelhabe-nitroprendl in25dughofacylent was tgatgd and

chr omat ogr Bgh] “kaZn BY B8P EREF fhand BL{ERNS TN LIRL Sk Y Wi

el ution t owasistirmed 21 foomy tqraperatué fo5-30 2nidutkisf The muixturg wapthieh t2Gd with d5iga7aa

46 PCTI EP9Ql, 0767 . i | - am - thi i1 . eli

2s & whi t &otraD of REEATRREE b 5’1 TELVRRIDOr APl i a3 BRY Ll 0
cool ed $n hydegchbdride. Thelmixtirevasiedtyd of refihn sgrenlpoyr2 @A ihrentfor abueer5 in S ml
ol S of M At el e Sl SRS T iUt AR hnife o M
5- (2, 6-di fdoudmp:msbdfd)va'nh hot{]uq'alﬂén)el The nnmbmr;cidrﬁl?ate&nmte/f]dshiﬁghmmp?:dtdde and
0.2 ml 1. of tr,l agine .in. S tetr The,m xture
vas ot v cindF Pepldvas GSuEN AT bR vl Bk 2B R0 S 2By o
and 20 nil ghin®Pthé:0/] sitkobghame s amvranige tolobtedliqid.sol uti on and the phases

wer e se&arat ed. The organi ¢ phase was dried 10 over nmgnesi um sul phate,
filteréd and evaporated to give 200 ngy (87% of

3d( 2, g?l f1|Bb_0; OpAesltidn 6f 838G ﬁn‘gl(B.l?!rﬂm%l)ll\kgdl-mﬁhﬁtﬁylmiﬂgbmmﬂﬁﬁé%egu&redhpyx m
i di n- ~-i)-one as.a white solid. S§ spectrum = .. C

sol ution of0® %axxoéwegﬂ ssnaa?dd §-“‘L‘?P§§W‘Flpﬁﬁsﬁb‘i‘fﬁé’ﬁ§/é§ mmﬁépmi%fh&:%, 4
5_5 ﬂ: hydr %x%cﬁﬁ?&dﬂf&%&ﬂidﬁtrd nga_ étirsﬁdllrglém Wil ferd ﬁi&u%lﬂ@p?@gﬂﬁte{ffhid)ind %m _

i chl oromef hane was treated wi , of 3-chl orpperbenzoic
acid (SO% é»wwﬁs&mormié? s B e lﬁg%ﬁm%éﬁs(%%mmlaﬁ)sgwﬁf@me&m

bi car bgnat £ sahsd iddburedtiqdd. m. of dichl oro nethane were added and the
phases were separated. The organic phase was dried over magnesi um sul phat e,
filtered and evaporated to give 200 nmg (91% of 3-(2,6-difluoro 20

phenyl) - 7- met hanesul phonyl - 3, 4- di hydrexagiet gyl pyri m do[ 4, 5-d] pyri m di n- 2(
1H)-one as a white solid. [Mass spectrum (ESI) M+ = 3~5]. Exanple 36 25 A
m xture of 200 ng (0.52 nmol) of.

3- (2, 4-di cyl or opheRMIrd of 200RhBANSS RGN BY b3 25- Biches SehylyBS Lutngdeé i do[ 4, 5-d

imdin-"2(1H) - d 300 1. | f
]4{)32” I( 3}2@![ MM@MH@#V&QM@M4%®%¢%Q%%WE asl $00 88 es and t hen

sing o chish RELEEoT 3 RAAEPRERA RGO M AT A 18 s T2, 0°

el ution. PFregidueivaspartitionedibetwaet 100 ofilethel aLtatoaid hehl afizMaweapodtdddcacidid

t he residue S.ev rated with toluene. The si.due. was .t he i S ved, A n
200 of - ornd e eseBe e ldnled S soled ST iop TR e A e

bi car bonagﬁaﬁﬁhﬁﬁ 2@l ofléthelhceraed artn gieasdrisd widep b digh vakihinep2hgdB86%) of
evapor at e

3- (2, 4-%i cﬁﬁ’glrzgHﬁ&%&)g_&#‘ﬁ:{%ﬁg{"d})é]t’?rgoli‘lé?ﬁrﬁwgf’ﬁb’mﬂéﬂﬁ‘Pﬁ?ﬂygi\’?}iﬁl&{‘}h%fdr 0-1-m
ethy! Py M fgkitids .C-i']’-Q'M%h?pg?ﬁ&%ggaggﬁfé%rﬁe?tiﬁ’é;pgircnjlﬁ?gﬁzgfﬂ@w&%‘iso?&'e&d of 35

mel ting pol Wo ooné4r/4 EP99/ 07675 47 The
3- (2, 4-di chl orophenyl ) - 7- net hanesul phonyl - 3, 4- di hydr o- 1- et hyl pyri m do

4,5-d j midin- 1H) -. d th t i ' d i
e o & B e R R B 0o ol el iR 11 o
3-(2,6-dif t%gﬂp@ﬂﬂ@ﬂ%b)mz:aaawaﬂﬁ:’iﬁie&barmlrrea,séhﬁiday&r4oxﬁg (&2t fiobyesf etiyliof 4, 5-
dlpyrimdin-Z(1H)-one using 2,45 dichloroaniline in place of

2, 6- di fiouotohidri2icdichioxaphrnyl)32.A4resahydrook- mtlaylrdyoxepysimidatd, §-dbf
3-(2, 6-dichl h -7-eth | ph [, 1.0 °
S Sy Bram e e R S PR o Snbvdrons tetrahydrofisan at 0°C and they )

one and  mixture was stirred for a further 90 minutes. The reaction was quenched with10 ml of 2M

sodium hydroxide and the mixture was extracted twice with 10 ml of ethyl acetate each
time. The combined organic extracts were dried over magnesium sulphate, filtered and
35 evaporated. The residue was purified by flash column chromatography on silica gel using

ethyl acetate/hexane (2:1) for the elution. Product-containing fractions were evaporated to



3.mL of aniline was heated at 180C for 40 m nutes and then cool ed. The
mxture wa's partitioned between 40 nml of dichlorornethane and #fpir2o08 2M
hydr ochl orivgog&'ujm The organi ¢ phase was dried over magnesi um sul phat e,
filtered and evapo‘f' ated. The residue was subj ected to col umRCT/EP99/07675
chromat ography on silica gel using diethyl3%ther/hexane { 1:1) for 15 the

el ution. ThegiveR5thgd68%0 if &+ (2j6adichlonaphiemyh)-3y+déhyRieowTi- fue (b-Aydtoppedtdaailied ] 10

give 30 ng (29%, of 7-_alnilnéno_ .. ) ) ]

3-(2,6-dic h&‘?ﬁ’-@dﬂ’é‘ﬁ‘yﬁo 4,54 Igyrpidis-20 - omaasarvehitasolid of melting roigt I4ByA51AEC.do[
4,5-d]pyrimdin-2{ 1H)-one as a white solid of nelting point 142C. 20 The
3-(2, 6-di chl orophenyl) - 7- met hanesul phonyl - 3, 4- di hydr o- 1-[ 3- ( 2- pht hal

i m doet hyl ) pheny Theythyhi# cashinophefitacetate dsed-a2 (HeHtarting musetal aas phepasdagt i ng
materi al agypywrpared as follows: a) To a solution of 10 g (60 nml) of
3-ni tropheny? acetic acid in 120 nl of ethanol 25 were added 20 nl of a
saturated solution of hydrogen chloride in ethyl acetate and the m xture

was heated at refy S, caol nd left tq stand at ro
temperature for 3&03129%9% meeo%glﬁ'e 'ﬁlﬁrcf’rpg‘F%’aacch?de i”né6 P’%Q?%e was
partiti oned npthanetwad @eated with W0ahpyf 16X hatladingth-3RQabnandhél Kyl 65na@aaeUS
sodi um bi ca nate. solution. The organi c phase s drjed over nmagnesium
sul phat e, f??‘f’%?ée‘ap %ﬁélrgv %8?%1%081’ lcgﬁ”i?ésp"ﬁ)foéé%?%tﬂhﬁfatéﬁs@t’%ﬁmoved by

3- ni t r opitenfilteatiematng ths filtrqiaivas yedpoased td give BBRnSReDI Hﬂ&tﬁgio%?n)o Rdny®o(1)
(3H), 83. 68%56)( gZI-g O?’%lm &ZH), &6. 5-b6. 7(m (3H)§ 87.09(dd) Fll—j)). b)
A sol ution ?af.aﬁgl Y] ?'of et hyl 3-nitrophenylacetate in 120 m of
et hanol was hydrogenated over | g of 10% pal | adi um on charcoal for 6 hours.
The m xture was 35 filtered and the filtrate evaporated to give 9.3g (
1009 of ethyl 3-ami nophenyl acetate as —l:ft}ﬂ@%kzpril 2003 WO 00/ 24?44

PCT/ EP99I 07675 48 yellow oil. (NWMR spectrum (250vH2) 51.19(t) (3H),

83.48(s). (2H), 84.16 . 87.48(dd 87.62(d) (1H, 88.12
(2H)] ( S)clf( AH)rri xt ér%“%‘?‘)e@(fésg mg @-?rﬁw‘grf)o}lbéflg){%@dlcﬂor(c’pzxergyl)kg,4-dihydro-(7r-ﬁ

o e B A A AT
mrol ) of trbfphuletifianginanehs hbaBd BERRE Bt 4 886rsf8H tﬂ%rh&wié:d toyggm%rﬁg&ag}[r 'yIS

cool ed and evaporated. The residue was partitioned between 1
acet at e andThomirurovapdissojeeddoOanlof ety deetdtnend mgstriddn pbqpeacawwith U0 he of

over rr;agnegs ! orated,.to.qive 7.4 929% of
ethyl 4. (3- ?gft %%g%%%‘?fl ha%{l E?/ﬁ]%?éﬁ%ﬁ%ﬁ% ?ﬁ)ueous §5hih2 WLatBordate'solutior The
ani no- 2-et pipykavetapyphast aneeparated, doied| aveemagnaiym bephata) G erebiml sveporaied.

whi ch | i dipf. ] I lLid, [ Ma t | . =_376] .
B To a sol s e pRites e Bulifld By B Copurrl iR RoRRBESPHY pb siish e Poing AP
hydride i n #@thanolflichkromietiine forr the elwaiona Rtedudropuiisiag frasidnitveddicathbited ¢

( 1'7 mol) 4r1 335 .- v . .

(et hoxycar b%fr‘\%/ﬁ’arg%ghaﬁ% %ﬂ%‘%ﬁ m&ofs: Z-Srdisarerbaylr b hdibydsod-methgbZfRat e in
70m of t et phénylhtioflamenn)piitieidaldi5-dipyrimsdire Q¥ o atpake yellsiybled ¥@8elting
stirred %t ro.oniégengecr ture for 2 hours. The reaction was quenched by the
caut i ous”dr BRE 488-4aHii on of 1.2 nl of water, 1.2 ml of 2M aqueous sodium
hydroxide and finally 3.6 nl of water. The resulting suspension was -
filtered through a filter aid and the filtrate was evaporated. The residue
was 20 subjected to colum chronat ogr afxample X8 | i ca gel using

di chl oronet hane/ met hanol { 10:1 ) for the elution. Product-containing
fractions were conbined and evaporated to give 3.1 g (62% of

5- hyﬂ oxymet hyl - A-higt¢2-df R oSy 2 trimyol) pﬁéﬂylg}émbg%p?teﬁﬁ%ﬁ%-ﬂmyﬁmﬂimﬁt&%ﬂ}g zis
¢ Yo ot L8RS SOGAMBEEPL rimrg Lo 25l B0 AR AL >

am no- 2- met HithéthoBd¥hiylamdiniavdstheded abB5a fdi120Ru9¢ SIEHRA NG WO, qgg rd (
or

100 _ mml ) of manganese dioxide and the m xture was stirred 4 hours.
The mi xt ur eWaadisialyeddnd@0muiraf dighlerofndthane aiddvashed trheeqhér ce matheSOwmlsof 2M

ted L e o L .
S Formy 4. ( Bageene atdag B SE sltuared aqueoys sedigm bicarbonate solufin end 30mlgf | o
sol i d. [ MasbriBe Hisarganirph@gWasieparatedodiied ¢ver Magobsimmaniphitedfilgeréd 4:3d 8

mmol ) of35S- E%Bﬂté&’[‘ﬂe rasidde ng{rﬁéya%d%t}ﬁﬁ%ﬁ]X«l,e]tatg‘/g]ega%e%1:1) and 3-(2,6-

dichlorophenyl)-3,4-dihydro-7-(2,4-dimethoxybenzylamino)-1-methylpyrimido{4,5-d]-



met hyl t hi opyrimdine in 80 nmlL of toluene was treated with 2.4 g ( 15 mol }
of 2,6dichloroaniline and 0.2S g ( 1.3 mmol) of 4-tol uenesul phépiil20@6i d
m)nohydrate and the 35 m xture was heated under reflux with azeotropic
renmoval OVOWSREM4for 18 hours and then cool ed. The ni xt ur e paampoyefRes at ed
and the residue was dissolved in 40 nl oB6tetrahydr of uran and added

ppr 1 2003 AmER LA E0 s pesSefttechd dRidh G MR PR P AO°GT o |

1 hour t heundaethigh vifuns UERCHiad way 21356 (87960 hﬁ&%@ﬁ%@ﬂd&ﬁeﬁ%ﬁ Ofra0- 6
m of water, 0.6 gﬁ of 2M aqu)gous sodi %m hydr oxi de and 1.8 gf w%t ears The

resul ting é%?sé)%‘hﬁ on was filtered through a filter aid and the filtrate was
evapor at ed. The resi due was subjected to col unm chromatography on silica .
using 5 dichl oronet hane/ met hanoi for the elution in a gradient froma ratio-.
of SO:15to a ratio of 10:1. Product-cBxingplad®g fractions fromthe first
product to be eluted fromthe columm were conbi ned and evaporated to give 1
g (17% of

5- (2, 6-di chl or oarsolitiuy) 6f200 g e&{zaﬁ&onydsq&wanmomwwl | 381 d7eydeo Tehl t hi o
pyrim di ne white soli

Pr oduct - coﬂ‘c’%‘?‘ﬁ?’ﬁ&@?ﬂ%‘f‘} gsl e oecérumé %é&‘sz)b@n%lnlﬁ’@hoﬁo from

t he col unmdishloeoietiing ads &@ﬂe@W@tﬂQﬁﬁI @fdu;ﬂao%aeeuclaéd dnd Mu&ﬁre was stirred
5- hydr oxymet hyl 4-[ 3- ( 2- hydr oxyet hyl ) phenyl ]am no- 2- met hyl t hi opyrim Cil ne as

a whi t é0s0ft} feom(‘iemr%tﬁéfdtr%dsﬁﬁ pegeen giposphorsApr 5 hpups. ThE selvent wes evapgr( 2. 3.
mmol ) of Sated, the %ﬁ&ﬁ@&&&ﬂtdmﬁamﬁmﬂmf&d b3adotss Bé{&ih%aﬁcix%oﬂmxbmﬁﬁgxal

am no- 2- net hy Ith| opyrimdine in 60 mL of tétrah ran was treate

0.8 mlL (6 Fhﬁﬂf? ¥t Wasicelleriadchy; fration andhancked @y éhmégeéaerwcawepwrsﬁ;edt 0 a
sol ution OfurﬁmegbWsu@enﬁbﬂﬁgﬁﬁﬁl&&ge/ﬂl'aHe irfd ﬁi?r'aﬁzm 'tﬁ}oﬁgh %etrrﬁﬂuo];o lene

t et rahydr of ur an. cooling was renpved, After 2 oﬁrs 0t at ed
aqueous anﬁ‘&ﬁ}hﬁﬁﬁl% H"%rﬁhd@e ¥@5 eYaperategband thamsitluemras drieditagivedds !@@é%éwé d
and t hgsor I

vapor o e D e B Bt S0P
gel using dneiswwhize belid dfendting poiht 2)6-184°Ct he el uti on. Pr oduct - cont ai ni ng
fracti ons were conbi ned and evaporated to give 0.5 g (50% of

3- (2, 6-di chl orophenyl ) - 7met hyl t hi 0- 3, 4- di hydr o-1-[ 3- (2- chl or oet hyl ) phenyl ] p
yrimdo(4,5-d]pyrimdin-2( 1H)-one asggamlkde solid. (Mass spectrum (ESI)
M+ = 479J. 25 h) A solution of 0.5 g .1 mmol ) of

3-(2, 6-di chl orophenyl )-7-net hyl thio-3,4

di hydrggl- (3-(2 | hRR6E)

30 m 219 di et hA%?%Lg#‘éfnéﬁc}gbm}g;@{%ﬁeat eq cm?’ édéhﬂﬁ%‘yﬁén?r])d? %ﬁ“ rgcwlpﬂ&?yl
pht hal i mi db—nb@n)dstétdﬂmhbﬂI-hwntnhﬂp[msmlpymnwha Xent end 300 BDQ.4 mma?d) dfour s.
The cool ed ur.e was. eva 0{ d and, 30 part.i t| oned between 40 m o
~dichlor oneﬂf%xﬂﬁﬂnﬂﬁmr?&mg? %ﬁﬁ@‘?"m efhnegras aHrred ghEQQm fmPeFRtuse OyRIgHL.

nmagnesi um THe glivduee whi Hlee@dithnd nﬁﬁl&%r@ﬂxethﬁh@ Wz@éﬁ'e@%ﬂm"ﬁﬁmﬁé@l\@m ed to
aphy, on silica usi ng di et hyl _et herl hexane ( 1) for

colum chr to
the elutio {'TTPF@BHE@C’@&H‘@WH} ? Hymf phsatyrats aw@se%ﬁm@&ar&%a@\mWat dzed o

give 0.43 gvdr td8neSium sulphate, ﬁltered and evaporated 99m 6% of 3-(2,6-
3(2, 6-dichl orop henyli met hyl t hi o- 3, 4-di hydro- 1- g&hthallmdoethyl)phe
PYTém

nyl] 35 pyfichaiepheny. )dT‘ﬁW‘P}PﬁxﬁliaHmZ{ 314y lbﬁ@oa%Phe (#8-d]pximidispect r um
o ut i on ofT0c e ey it o SV B b e B R T i -3, 4

di hydr o- 1-[ 3- (2- pht hal i m doet hyl ) phenyl ] pyri m do[ 4, 5-d) pyri m di n-2(1H) - one
in 20 mL of dichloronethane was treated with 470 ng ( 1.3b mmol) of

3-chl oroperbenzoic acid (50% wW w in \A&F@l?l—e——kfter 18 hours 40 m of

sat ur at3gd aqueous sodi um bi carbonate 5 solution and 40 nil of

di chl or onet hane wer e added and, the ph ses wer e i}‘q’ar ated. The_ or.gani c phase
i

was dried over Aetpiedon el 100m %2 mmal) f3ed.arAishiaraphenied-reethenesulpbonying

(88% of  1-phenyl-3,4- dlhydro 1H- pynrmdo{4 5 d] prnmmhn -2- one and2 ml of meth?;lamme in ,
3-(2, 6d|chloro%en ) - 7- et anesuIP dro-1-[ 3- hal 1 m doet

hyl ) pheny| S35AYdRQiBTas WasEiFFeH RRIQHh Rm)tuts%rfer 48 auw#henmumwaq Jihated
spect rum ( &) 10¥af bf ethfi%édtate]Washed with 10 ml of 2M hydrochloric acid and with 10 ml of
35 saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate, filtered

and evaporated. 30 mg (34%) of 3-(2,6-dichlorophenyl)-3,4-dihydro-7-methylamino-1-




Example 38 A solution of 30 ng (0.05 mml ) of

3- (2, 6-di chl orophenyl ) -7-anilino-3, 4-di hydrol-[3-(2-phthal i m ¢ogringddzphenyl
)pyri-m dqQ[ 4, 5-dJpyrimdin-2(1H)-one in 5m of ethanol 15 was treated with
0.02 m oYONEFYSi ne hydrate. After 5 hours the m xture waECEERSIHWIRd and
10 m of dichl-oronethane were added to tfe residue. The resulti ng

suspensi onphenylgyrintido eleb-diyshrinhidid-R(1H)atee wers ilagbisai white sdiid of exdltinepoias
subj ected to colum chromat ography on silica gel using

di chl or onetHa# fret hanol / aceti ¢ aci d/ wat er (240: 24:3:2) for the elution.
Product -contai ning fractions were conbi ned and evaporated and the residue
20 was evaporated with toluene. The residue was then dissolved in 40 m of
di chl or onet hane, washed with 40 m ofExaple2? ed aqueous sodi um bi carbonate
solution, dried over magnesi um sul phate, filtered and evaporated to give 12
ny (500/3] of

1- [ 3- ( 2- ami noet Ayblugphemf1P0 ThgdAi22inmol3 -of 3; @;6edichlocsphrheli/-nethadedilfhodiybpyr i

90,5 A Doy B o P P8 B 2>

3- et hyl - 7ambtoparidme lip A omlydf-dichliordirtestdine whs stirred at room temperature overnight. The

met hyl pyrim.dol 4, 5-d rim di;n- 2{ 1H) - one_an 60 w4 | ) of.

4- 2-{di et iy o“’%%r%"%r%éé{eg‘c?%?]@%ﬁl{efﬁéW\%éguﬂga‘f‘@aﬂgg ‘—%6@ %?"%‘S"Wﬂl}'t% and
t hen cool edlicalgebusieg i @Mbansthandl/(dijideroatktiiamedor thewrlutioho Padhgt a&fﬁdir@xﬁ% silica
gel using dichl oronet hane/ et hanoh acetic aci d/ r (240;24:3:2) tor the
O ut on FTRHRCS MBI IR 59 BRPPIIE it et Rk ol 2o AIANOrOE Rt he
resi due wedi4 &lilyeo At phlenyl UH (4-lytidyigamihodpyrabide 65 Wy ihRin 3 F$Rbyess i 40
m} of dichl or o?gt?hang .ﬂv\’yl/ashed-(pvl):/fltﬂl 40 rr?ipygf satpﬁr ated aqueOt(Js )(s)odi um 35

bi car bonat@fdiitersplic whirh dagompesedmidd¥S. um sul phate, filtered and
evaporated. The residue was triturated in hexane, filtered off and dried to
give 23 ng (7% of 7-[4-[2-(diethyl 7 April 2003 wo oona7aa

PCTI EP®9/ 07675 51 Example 23

am no) et hoxy] ani | i no] - 3, 4-di hydr o- 1, 3-di net hyl pyri m do(4, 5-d] pyri m di n-2{1H
)-one as a white solid of nelting point 186C. The

3- net hyl - 7- met hAselstibpledn g0 mig, (0-20inwydl) @f 3- @yt dighipysphehplg- Smethanesulphonyl-

ranner | el BYSRA- S ATAro QHETRBIY - AR pIn f gy and 260 ul (3 rhma of |
3-rycl ohex - Mele - i ro-1- in - yrimdin
-2(1H) - onewﬁgqﬁﬁgq&nﬁéwg%gﬁﬂﬂg %g&g‘d}ég\e&ag‘%?&% LI’-]%-% elgc%qrtar y%&%‘?‘grgéan in place
of rycR®heowdraighthdhe pOix@ramgs dilued withi I0tro} &f didhldeMetigpniepwadhedmaith) 10afil of

3- (2-chl orgo4- 9 t e h | -3, 4-dihydroe-1-nmeth rimdo

L R ARG b (S5 S R o RSl i, 1
4- (2-{ di etdnjtdonena)aghbiylsalpbaten ltovad ahé avaporated.i 180G g {(94%) 6f 352,61 dicHles-and

t hen cool e e ' ' dyto,colu hr ona taphy.on,.silica
gel using @? %‘&Da?&ﬁ'ék%ﬁ%ﬁ%é?ﬁ%‘?g?f‘%%é?‘?@d%i-gﬂns@?wﬂ{"ftgg‘gzﬁg%ﬁﬂfua} t he
el ution. Pra@ncdneGadit loitodasid wiitd RAam dRnhatisOPbinResh-assbcevaporated and the
resi due was evaporated with toluene. The residue was then dissolved in 30

mL of @&Fchl oronet hane, washed twice with 20 m of saturated aqueous sodi um
bi car bonat e sol ution each tinme, 20 drt)gg @ggé magnesi um sul phate, filtered
and evaporated. The residue was purif her by HPLC. The nobil e phase
was water/0.1%trifluoroacetic acid (A and acetonitrile /0.07%

trifluoroacetic j ; 34| % 9B N : d

t hle plrjoduct wlasAgé#txggtggg lgéﬁ%é@azg%rﬁ? %)é)\\??g(lzé%f &ge O%%hg\é%;i%g’eﬁmq/aa\!}g{@%nﬁﬂof
215 nm  Pr bapbenyedy-ailgidug- 1H-petiingded 4:hed Jpytimidini 2-oneandid2d tigd2.2 yombl)idfdat e
L5t S Galme e e bt OB L reh YRS nnir e bt epd el

o Cas ol or ErpfHARiden ket AgAFo GYRAPRLALE Snd IMEEOHION: i Tl ipsaubje 1
0- 1- net hy| pspingniaghihalene diydrachlerigie was ternpvadihy fltradory diheothyy acetate phass was

ectrum = . . . .
3P e Chi or seiptattliirashdtmicn 1951 B Sarurated saueous sodiy bicarbonate splutioy dried
pyri m do( 4eBerdhagnesinimisulpimts ifjteradandsxaperstet HEhestesidtie wgs patified byt flashs
repar i S,k : ri i ase)
BI04  PoRrtr Gk B A o R0 RGBS QDI r da ditlon 1 o
d] pyri mi di RreducHromtaining Mmactighsoreroevapor3&d woegive4tamg (40%) 0H3-f2,6akichddro-
2,6-di fl uoroaniline.




April 2003 wo oona7aa 52 Exanple 41 PCTI EP99107675 A m xture of 350 ng (
2 mol) of 3-isopropyl-7-nethanesul phonyl - 3, 4-di hydr 05 7 April 2003

net hyl pyri m do[ 4, 5-d] pyrim din-2( 1H-one and 500 ng (2.4 mol) of

4-[2- (di evaybr4d no) et hoxy] aniline was heated at 180C for pgg/erogntees and
then cool ed. The residue was subjected ti8 col unm chromat ogr aphy on 5| l'ica

gel using r I tyi he
el ution. Féﬂogz‘k%ngﬁ?n(ﬁdﬁ?ﬂ%%g‘%%r@l&gir?%ﬁﬁgggg %aw%glrdg?é é[ he
resi due wes apabysinkselil of méltinglpoimel3-pe°C.esi due was then io dissol ved in
40 mL of dichl oronet hane, washed with 40 nl of saturated agueous sodi um
bi carbonate sol ution, dried over magnesi um sul phate, filtered and
evaporated. The residue was triturategfpihexane, filtered off and dried to
give 40 ng (8% of 7-(4-[2-(diethyl am_r%bj_e'f'hoxy] ani l i noj :
- 3, 4-di hydr o- 3-i sopr opyl - 1-methyl pyrimdo ( 4,5-d] pyrimdin 2(1H)-one as a
white solid of 14

Jdu'?go on?l @ﬂg:mréélh-gh? 2? d1chlﬁrciphen?ll) -3.4- flﬁm gdcs rimiding

3-i sopropyl - 7- met hanesu ydro big
Z(1H) - one msézanesglnHwylslamthﬂgym@ # & d hmsmimidian2(d Ha-dne aaxdrﬂéﬁm lamaiabhous
to that des

L o hexs BT Gediatains AR bRered S€%0°6, 20 mines o woo Rt e Rusified By sk i -

2(1H) - one 4gihng chﬁﬁﬁiteg&bﬁﬁbﬂ@ﬂic@ g&'tﬁﬁ% &&ﬂéﬁb&&%ﬁf&yﬁaeﬁﬁnawa@r/a@s@mhe 42
A m xture of 70 6- di chl orophenyl ) -1 - rycl ohexen25

1( RS) - yiP] - fﬁﬂﬁ&ﬁwg?f@gmeﬁhﬁm odueﬁ F@r&alamgrfrafﬁt@ae WeR: (mRRing mﬁmpem one
d 150 Rk t
igoc for 3 ﬁ%e%&t es %ﬁﬁiolﬁeed[nxﬁggg'}m%m&ﬂ&‘or esl Jk g%gggagﬁ @cﬁ%gf%&gﬂggﬁuﬁn
chr onat ogr aptegupsediin bicarbanatesolpiiprdeind @mrmgxm@nmlnhﬁm filtezed and |
aci d/ wat er n@g&&&%gp’egm& (5%) sfm PninB g%ﬁfbeﬁ%gﬁrﬁirﬂg (4, ﬁ%&é@&%s wer e

conbi ned a evapor resi due was evapor at e uene. The
resi due waphanyBrd,¢tidéhydre-demethyloyrimpidets, Bdmm@mﬂhﬁﬁkonmhwhltc galideofwni t h
20 M of sat I at ed ?\@Fg{w sodi um bi carbonate sol ution each time, dried
over mi ne¥® ’H f¥1tered and evaporated to give 5 ng (22% of
3-(2, 6d|chl orophenyl) - 1-[ 2-rycl ohexen- 1(RS) -yl ] - 7- [ 4- (2- (di et hyl am no) et hox
~y] anilino]-3,4di hydropyri m do(4, 5-d] Byrl m di n- 2( 1H) one as an orange

col oured gum [Mass 35 spectrum (ES| )EXample26g1). 7 April 2003 WO

001 24744 PCT/ EP99107675 53 The

3-(2, 6-di chl orophenyl ) - 62 cycl ohexen- %RS) L@g nmet hanesul_phonyl - 3, 4

di hydropyr| i dofmistyEef i W(ﬁlé(mfllﬂ))‘é e(zt‘f’sé'ﬂ opheaybt bt ?réf eri al
‘3’?53?2 6- 4 Or"g%llf‘ne yﬁ)@&?iﬁ%hﬁ& 4999];3’@1&131:1—9@1H)03n3%mﬁlg(ﬁﬂmﬂﬁlw)
met hanesul phD4-amindphinply ethplayprinervaloliehtéd A PPIC fori 20i mindtesHl hopeoduat W&l of

di net hyl f d ted with 22 ), of d 60%
W0y« AF t QPEBE RSB ol Tah PSP GETARLY T SRR PRObCH BT QTO G St

3- br onor ydeRgsgn Prd’l"ﬂﬁt E@ﬁalrﬁﬁafr@é{mﬁ{s weeé Edntbihed afd o?atea- hEhetesidue ravas
evaporated and 30 of dichloro 10 met hane and 30 V\gﬁﬁégwere added

to the resrermstaliied fmm@éfl %@Faéeé@béps&@%mﬁa t2nes- Brlgmhé washed
with 30,5 PRSSh wapor at ed
to gi ng 70(?8 dz‘ﬁﬁ%op%&%ﬁg 4%@%?@0%%& 5; @?ichgﬂﬁgﬁgﬁeﬁtlmfb&
(RS)-yl]- 7|mlduafmatyeﬂhwmyﬂxd3fmemdgmmm7m1ﬂﬁm{4 5-d] pyrim di n-2(1H) - one as
a brown oil. [Mass spectrum (ESI} M+ = 453]. 15 Exanpl e 43
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Example 27

30 A mixture of 100 mg (0.26 mmol) of 3-(2,6-dichlorophenyl)-3,4-dihydro-7-
methanesulphonyl-1-methylpyrimido[4,5-d}pyrimidin-2(1H)-one and 238 mg
(1.07 mmol) of 4-(2-diethylaminoethoxy)benzylamine was heated at 170°C for 30 minutes.

The product was purified by flash column chromatography using dichloromethane/
methanol/water/acetic acid (120:14:3:2) for the elution. Product-containing fractions were
35 combined and evaporated to give 40 mg (29%) of 3-(2,6-dichlorophenyl)-7-[4-[2-



A mxture of 200 ng (0.5 mmol ) of 3-(2-bronophenyl)-7-nmet hanesul phonyl -3, 4
di hydr o- 1- met hyl pyri m do[ 4, 5-d] pyri m di n-2(1H)-one and 208 ng {ApAn2003
of 4-12 20 (diethylam no)et hoxy]aniline was heated at 180C for 30 m nutes
and then O¥QI0®74The resi due was subjected to col utm chr omaregEPeNY76eN
silica gel using dichloromethanel nethanddl acetic acid/water (240:24:3:2)

for the el M}%W 'Sl'ﬁﬁ or at ed

and the regégﬂglamnggeevap ate hmlﬁ]ﬂ tgfcgfé*l&e}g eEre ﬁg&kld&ggs ﬁyr%gﬁssol ved

in 40 m ol(IHpbhossanwhitaswdid ofasdlddg poink 120 188°C)f sat ur at ed aqueous 25

sodi um bi carbonate solution, dried over nmagnesium sul phate) filtered and

evaporated to give 22 ng (8% of

3- (2- br onopheny iphe 4- (24dikeh a%lﬁbgﬁﬁb Wﬁéﬁ]&@és‘ﬂh@?ﬂartﬁﬁh@%ﬂw@'slf met hyl
me

pyrimdo[4,5-d]p |md|n (1H)-one as a’cream col oured ting

poi nt | A4CPTER3T follows:

3- (2-bronophenyl ) - 7- met hanesul phonyl - 3, 4- di hydr o- 1- net hyl pyri m do[ 4, 5d] pyri

m di n-2(1H)-one used as the starting naterial was prepared in a nanner

anal ogous £d thdt s@gm@f@e@g{rmgjamﬁg ) ef Beyangphenol in 100 ml of xylene was treated

3-(2,6-dif Y( s 0-d
( kY {5 af2f 99”3 ARG HBAMI ﬁ#&%}d%qm;)@ Hg&rgéé# FA’J {0

]pyr| m di n- 2( 1H) - one usi ng brom)anl 'tne | uoroani i ne
7 April 200@s mrr@;bfvaiaammtqs’dv Epsmmmexﬁxeldgl £3.88 g A106 mmol oot B610my

5. 4-di o s Pondte s E%??%“Q@r'ﬁ%?ﬂ%@p%ﬁrm EERY SR i adhlarids Thos
mol ) of 4 r¢splting] retm;rlea‘ms tlodnchdated at aeflusi ﬁae&haarshemsmjumﬂyléﬁ)ﬁ a‘oot vaished

m nut es an u sub ected t mat ogr aphy
on silica gw% nglqt&t%gg% %J%ec ﬁ lkrgeﬁg ane rm{%‘ae%‘m %@%@ﬁ?%%fe /ANqter in a

ratio of 24vappgated fo giPe d@1D3g (748t afida(2ndiethybrhinoathowgibenmmitpilewesdh, cobsalsr at ed
and the re%&qﬁhﬁﬁgevaporat ed with toluene. The residue was 10 dissolved in

di chl or onet'hane ml)) washed with saturated aqueous sodi um bi carbonat e
(40rrfL) 15dri ed over magnesi um sul phate, filtered and evaporated to give |5ng

3% at hyaPd. 1. teiPRSBRIH R 2oty btk ekl v e feobets o
of nelting arstlrmd sdlﬁﬁﬁh bMh6% g<panhol)rof @E{SLdledHyfanﬂnBétﬁbxy)B&lz'Bhﬁrde in 5 ml of

3-(2,5-di CH| or op ) - 7- net hanesul phonyl - 3, 4- di hydr o- 1- et hyl pyri m do[ 4, 5-
d] pyri mi di frpte ¥ ﬁ@"ﬁ%éﬂo% Tibye anixfuge Map armed 19 FromEssnperagEs and stinred

|
3 (2,6-di P‘S%?'E% eI dithid by she BB ouSadRlon of e semppied seliion s, 5. g
] pyri m ¥ nSxali hélqssﬂahgné ﬂserQ@fagotahédo H‘hamsiduaewasrp@taﬁmdd:‘etween 25 ml of

2, 6-difl UO le?{}gana %lo?w%tr’ ran %8'{%%%1% eowgggse araédmecg over

3-{3- brom)p en - et hanesul p onyl
di hydro- 1- mglmlwrsulphatﬁ[and&-vdpwmdnﬂ"he arue pr)dwmevaa pdrifédbyrflashkolummol )  of

then cool edt OREhREAHALEd\ AR BRI SRR ol m BRFalift st GEE s co

gel using 66& b3: thﬁntthfadetmmt Waadmdtmtaxmngcfnadﬁmas were(c3AbiRed and2yapamtted he
| uti t d at e dth
Fesi dueuasd UEEERTR LU oh LR REmUR e FonPfidiss e lhohigh B  n°

40 ml of dispédtamo(BSIhMIE, =vg2shed with 40 nil of saturated aqueous sodi um

bi carbonate solution, dried over magnesi um sul phate, filtered and. B
evaporated to give 30 ng (119 of

3-(3-bronophenyl ) -7-[4-[ 2(di et hyl am n@x@idpleg ani | i no] - 3, 4- di hydr o- 1- net hyl
pyrimdo[ 4, 5-d] pyrimdin-2(1H) one as an off white solid of nelting point
1S0C. 35 The '

3- (3- brsmophenylg m?xtﬁmctfaaseﬁutmm@whol%ﬂsqz Bydiﬁﬁtﬂylﬁ@énwlpm&mn@!meh&ﬁ

a%;: 21 gglug 2.’>(4 él'i?}ldxpor]? tgdlpyrslmldo[él 3-8{ tyl'rljgr%dlqlgg(elrl-ll)al)ne and PSrOenqg(O 87 ;nmc?l) gfa 4_ner

[2-(diethylamino)ethoxy]aniline was heated at 180°C for 30 minutes and then cooled. The

residue was subjected to column chromatography on silica gel using dichloromethane/

methanol/acetic acid/water (240:24:3:2) for the elution. Product-containing fractions were
35 combined and evaporated and the residue was evaporated with toluene. The residue was

dissolved in 20 ml of dichloromethane, washed three times with 20 m! of saturated aqueous

sodium bicarbonate solution each time, dried over magnesium sulphate, filtered and



7 April 2003 wo oona7aa PCT/EP99I1 07675 55 to that described in Exanple 35
for 7 April 2003
3-(2,6-di fI uoro henyl ) - 7- met hanesul phonyl - 3, 4di hydr o- 1- et hyl pyri m do[ 4, 5-d
Ypyri mi di%f 44;40ne using 3-bronoaniline in place of 2,6-dctieposertd | i ne.
Exanpl e 46 A m xture of 380 nmg ( 1.1 mmol) of

3- (2- net hoy Bﬁ,ﬁ&l 1o Zw@‘?ﬁzﬂ% 12 Birﬂ*’tﬁmﬂuch was %uréf(iid'_By HPLC, The mobile phase w

3, 4-di hydro- - yrimdo[ 4,5-d)pyrim onhe an ani'tine
was heat edWaEer/PBWEt‘f‘ pompacaticiagidd4) apﬁéﬁﬁt@mtrﬂe/@ Wheltriffuaroadetinecd ({B);aben 30

m of di Chgﬂﬁfb‘ﬁ?“ﬁ@@% 38330 Eﬂm {es,%%?'ﬂﬁx%ﬁgéﬂgiﬁ die?e%ke% us-ir\{ia Oul% ‘éloi:et

phase was dried over magnesium sulp ate ere eva
resi due wadetseipy ats wavelengdop{ahs nons Bredudegoatsiying rfrastlbmmerg dtophilized and the

di chl or gelyaarmkute  3aRkoll 8 il AfimPhetit Bk el AiSRL L OMA ERLIE, Pl 99: 1

toaratio'o Product-contal ning fract ons
evapor at edsatgrated aqueous sodium bicarbonate solution each time, dried over macneslum sulphate,

7- | 3 | d 2
(- ono. e Qg eOsmbricea RELRE R RSN o TE Y ol i) tngi adiinof .4 ™
4( g giet hodx)ny&mw%rye%hﬁ(hér@mdﬂwﬂwmgl)ﬁsmmdowﬂ{d)pﬁmﬁdlm( )-ofie d@a w(tjute

ri 0 sed as the starting material was prepared in a
Jmanner gﬁafog]'&oqﬁnégngﬁﬁf“tggs@ri bed in Exanpl e Sg f or PrEp
3-(2, 64di ffuorophenyl ) - 7- net hanesul 20

phonyl -3, 4-di hydr o- 1- met hyl pyri m do d] pyrimdin-2( 1H)-one using -
2- met hoxyani | | n%[‘Fﬁ (13}531& Eh%lYHrJf;‘F%hm Phonyl-3exdilyte- 1mabylpyimidd-i on

f me’ f
(i ng'([) h)r/r}J pg/% m do[ 4 if zr()g_?lﬁr%lnglﬁ%éagﬁll-é’lﬁgwnléé ﬁat%gﬁl %Q§¥%ﬁgq9daqulgo()‘gss

‘hydrobrom c aci d was heat ed at reffux for 1 hour. The m xture was cool ed

and. avapor gt =d 264 hikhuieRT by Eghas ol WrALAN ARl K NG IRipFRMIAAL'S-

solid was filtered off and

7-ani | itho- garhwéﬁlc#p}’crdeasd@ﬁ ﬂ@xymgrqﬂz)a dmmh)ﬂglthbye im3 ohd pAdichidkemethanei n

§10xt2 l(.ll’ éHZn: ngg aﬂﬁe&*?s@é—% (%I l%l?‘&)%flgg?ﬁlfm Hfaﬁétb enzy’ﬁn 19§§tth%§gplfp§hggyﬁ 35
3, 4-di hydr G-Kmm hyf pRftic aridopierss hijyry ifuriti 0-15(mlidf)2, G dimethylafilifie mys odded

| f 4, 180C f 20
mu% eg andﬂ%n cool éﬁ%%g%@g’%ﬁ] Ht@%ééﬁ‘@f% {é]gflar% ?%crg‘f ofATTRe rﬁﬂ'l’??é‘ls aphy
on silica spsfiumdicagbonate $Qiubmm2ﬁatnl of dlclﬂprorheth@%wm added The phases were
PCT/ EP%Q / 057 ?Zétéﬁa Ehlg%a%dlﬁ(b%gée%ﬁ I ne lce g@g; gﬁ 8gd fr{?xﬁg&y&g ution.

Product - contal ni ng ract! ons twer e Cornb e was
evapor at edcambined orgamiesoldtinswese dried owes malgﬂélsminsalyﬂmedﬁltéreéQndﬂvap‘orated

di chloro 4 sat.ur at eou sodi u onat e
sol uti onmgg%gfdgggfﬂ%%gaom&é%n (Rpgnatp $r|a¥>§¥ 8‘&%&63 rdé‘?r{hﬁ %ﬁ‘i
resi due 5 hexsne (1:2)uforttdelitioneRmdeact- toritmemgdra&flbnﬁweke%hﬁﬂnédchr@! &@pardtedy
(7% of 7-(4- 6 ha ani ki noJ
23, 4-di hyd{ro -‘%e-z'fd 9@@%}4 ;%EERQ |‘§‘ %WV APIngmesh£-sethylamine; Zrmathylo
| H) - onés asthiopyhrirhidisodsi adwlmte sobldt{ irags ypettiim lEQIO;MFEhe: 289] and 200 mg (65%) of 5-
3-(4-met ho hanesu 4- di - -rreth yrim
[ 4, 5-dJpyr {Eyné) g X%%lpiﬁgﬁqqgﬂgnfg’g@ gg T‘fgal% E' Pl’lﬁ‘l1 Qe i)sraeﬁg’lt%d ina
manner anasobigo[MMassapettaim ESH N{Hée: 187].Exanpl e 4 for
3-rycl ohexyl - 7- met hanesul phonyl - 3, 4
di hydr o- 1- net hyl pyri m do[ 4, 5-dJpyri m di n-2(1H) - one using 4 using
4- met hoxybenzy| Arhixeurerdf pbRiay (0f68mymobITeioyd-aih&Rylphenyl)aminomethyl-4-methyl-
30 amino-2-methylthiopyrimidine and 0.19 ml (1.4 mmol) of triethylamine in 10 ml of
dioxan was added dropwise to an ice-cooled solution of 0.085 ml (0.7 mmol) of trichloro-

methyl chloroformate in 10 ml of dioxan. The mixture was then left to warm to room
temperature. After a further 10 minutes the mixture was evaporated. To the residue were
added 40 ml of dichloromethane and 40 ml of saturated aqueous sodium bicarbonate. The
35 phases were separated and the dichloromethane phase was dried over magnesium sulphate,
filtered and evaporated. The residue was dissolved in 15 ml of pyridine and heated at reflux
for 1 hour. The mixture was cooled and evaporated. The residue was partitioned between



15 Exanple 49 A m xture of 300 ng (0.6 mmol ) of

3- (2-bronmophenyl ) - 7- met hanesul phonyl -3, 4 di hydro-1- [ 3-( 2- hy?%%yf&déyl )
phenyl J pwogbe@se 4.5-d] pyrimdin-2 ( 1 H)-one and 1.5 nl o

4- et hoxybenzyl am ne was heated at 100C for 1 hour. The m xt BCREPSS07680! ed

and 20 parti :igped.bet ween 30 nml of dichl oflonet hane and 30 m of 2M aqueous
hydr ochl or i 20481 ¢f diqiterasneshariemndiPfasl vE2M tiydedhioyie racilaa?g@ﬁigﬁqﬁmm&e,
n 0

filtered anqvRHaPR{tit esl-due was di ssol ved i
trifluoroacetic. acid zgn O;E%ﬁ&h%lé%ej%veéfm@ﬁ“é‘? 5?'-@’?“@ ang evaporsied torgive 10@ mgas

cool ed and éé&%é)Pﬁ:f‘éa>6a¢idletft¥@hea$i)%meﬂmthna3,wdihgd]@dl_%Whgéom of
thyl acet & desodi um bi te solution. Th
or gani ¢ phase waty 3By A ey oL RS M B bk Sprvtram (8D A" iy at edl

and the resigue was subj ected to col unm chronat ography on silica gel using
ethyl acétafé for saletien of 100mng (@ 2mmalpof BN Wk ipheRs. WRE Gy ROHRA ged
and gvaporaﬁg@d}&l%gﬁy%nﬁgoéﬁgﬁ of ... ) i o

7- am no- 3( 2- br onophenyl')™* 3, 4-di hy pyrimidin-2 0 Hioepedintmbofjdichdonpmiplyarieniado| 4
,5-d] pyri nm eated with 22mag B64mniol) of 3ehlofo béfRbici R ( g%n,g,‘%g,%ter 0 ﬁhe

3- (2- bror nopgeRyissn i s%@&g@llghon | <3, 4-di hydro-1-(3-(2-hydrox ef\ ffl)
phenyl ) pyri m do%(i 2 8532;1' ndi A 'f(of‘l}f!fq%ﬁﬁ‘ <&honate solutien and 2hml obdiehiopd- was
prepar ed astieghangwesre )and teophdseOnereiserarated. .

5-f or mylp4- L3 égsh;}xq{l%mgt @yl z(ghe ‘g‘]pam nﬁa 2- mt&%‘?ﬁ?‘%‘%@ﬁs&w&fﬁge? Av§20 m
of toluene gﬁg E)rze}ate Wit e a‘bé]%/ .§Fﬁ?ﬁfi§°g§‘fe e §PR&NOf 3-06-alirtke gy
(0.5 mol ) pirenylt Gimetharestlphomyl 3,241 deen08x th . 7.,Apri [ 2003
wo_oona7aa qu%ﬁgg 1%7?@5];%&& eg}%’Mr qffutgg’ 'tqgﬁ%g[éb:tr N‘E“?‘&ﬁ%‘l\} )-qxye
water for Z hour. The Yerren(EeDME s343dr at ed and the residue was
dissolved in 4 m of tetrahydrofuran. The sol ution obtained was added
dropwi se to a solution of 9 m (9 mml% of lithium alum nium hydride (as a
1M solution in tetrahydrofuran) in 40 mpi€ 29 et r ahydrofuran. After 1 hour
the 5 réacti on was quenched by the cautious dropw se addition of 0.35 nml of

water, 0.35 m oéll_%l%aqu?%és sz)di um hydroxide and 1 m of water. The
resul ting suspers YA HRaS! 1Y PELQE7 W%‘QlQﬁ3é2ﬁfdichioroq:hdn)d)‘rd-mémaﬁéshlﬁh%hﬂ- was

evapor at ed.3,Iﬂﬁlyﬁeqb)ditﬁidb%s-ﬁgﬁﬁrhi&ﬁ@éhﬁﬁtoﬂ@%'d %lgﬁng?ngfw@ggl% ﬁcet ate and

50 m of saturated aqueous sodi um bi carbohate So nre phase
was dried Qéﬁth)hﬂaﬁégﬁthﬁxﬁamiﬁnams héated arisd° @ st BuantaLad thd Yoyt $pe 9 10
(919 of i ' . . '

5-{2-br onoarﬁsilfhilenv_gz)isnseqt? eﬁe-d 1° f%l-u B Wﬁ FEQaseRly| 9pHlieaae] using dichleeorhgthané/opyr i m
i d: nte_ a¥® a;ﬁnghmlicsm sid/wdtey Q?O:Z@:Mzisfsr &neemt_rc;:mpfo%@cg-ﬁ&{}ﬁ%? éﬁ%@? A
solution o - ( 2z pronoani | i no) me -4-13-172- rox
et hyl )phenf/:I(_)] g%%p-%qg@%*epr#gp ?1(‘3’?{ CYES FYRPPORSE 'fbftghiech?f(hﬁmgm \>/lvas
treated 15 disoedireqm abianioromathak, hidh VS QARNSh 1 oMlhel A3 NERL) ©f

4-tol uenes i ; La.r hydrate. After 18 hours the m Xxture Was
treated wi tg %&?88&%1%%% Sgnigrﬁg? e3¢ Wmei ‘ﬁ?‘?ﬁ}i UHT magpesivm selphpleofiltred arkd t er a

further 3 gusporated. Tie mfided was trangtdd Hekaf AROISHAUARY BRSNS
dded. sth i dr i gd hesi At «Oelve 7omme (21000
e A G S
-(2-brono ' 3e 625 : ran- 2- oxye

phenyl ani no- 2- rrg?hyl thi (g%)yzi m d) %Eg&ﬁg%@p%ﬁt}’% l[%%éséﬁec%/r umy( ESI )™
MHt = S29). c¢) A solution of 2.6 g (4.9 nmol) of

5-(2-bronmoani | i no) met hyl - 4-[3-(2-(tet 2 _ S _

hydr opyr an- 2-yl) oxyet hyl | phenyl am no- ;——,—,%PA%}Q thiopyrimdine in 60 nl of

tetrahydro25 furan was treated with 2 ni ( 14.4 mmol) of triethylam ne and

t he mgbure wasAgdag i S _ lutjon,,.cooled in ice, of 3m of

phosgene (20% i n tolﬁreeg)g)w}q.&r? @01%%(?@0?&'%‘%95&‘8?‘8?% BAH@PIOPYh(Zur 50 i

of satur gt Eﬁﬂ&&gﬁénbowhﬁﬂndmmﬂmpmfﬁige[%d?yfﬁdad}dz(li - SR OA 186 @s_(la_hwas

separ at ed, ed ,over nesium s ate, filtered and evaporated: e

resi due mg@%b&%ﬁegﬁ[?’gg’f%ll?ﬂ“% etﬁ%’ﬁﬂé‘ﬁbhe washe@edmut 160°G for 36 atigdtes and

hyd{ ochl ort}mnaobldd.'s’?h%ﬂ&:i&h@whs ﬁﬁﬁ‘éc@él « dat(o‘;%g Pl‘ijz%‘ijnat@grggﬁy doqm E“rlgue ggmé he

m xt ure wag. gvaporate give 1.8 g 0

3-(2-brono ‘ﬁ@rﬁf{/‘?’}‘gé‘?ﬁﬁ(ﬂ?@ﬁ"ﬁy@geﬁﬁﬂﬁim@@r ©240:26:3:2) Fointhd ehutioat [Pybdudeny! ) pyr i

m do[ 4 35- ddqmpainingdrattidhs Wki)e-&&ﬂ)iﬁ‘e'ﬂéﬁ}ié(légo)gﬂ{d;a%dfstgl id dJeMass spect rum, ( ESI'}
mol’) 0

MHt = 471].,35 A sql ution of 1.4 € residue was evaporated with
3-(2-br Onb%“éeﬁﬁ‘ldg\ theﬁ’aFﬁVP’i ﬂlea-das,squeq? by 30 mil of dichloromethane, washed twice with
(3-(2-hydroxyet hyl ) phenyl) pyri m do[ 4,5-d] pyrimdin-2(1H) -one in 60 nl of .
di chl oronet hane was treated with 2 g (6 nml) of 3-chl oroperbenzoic acid
(50% W w water). After




7 April 2003 wo oOna7aa 58 PCTI EP99/07675 18 hours 40 rnl of saturated
aqueous sodi um bi carbonate sol ution were added. The organi c phagsipegs dri ed

over magw(% ? | phate, filtered and evaporated to give 1.45 g ( 100% of
3+ (2-bronop % ‘i‘l‘- 7- met hanesul phonyl - 3, 4- di hydr o- 1- ( 3- ( 2- hypltEY®VdIYis) pheny
| ] pyri m do[ 4, 5-d] pyrimidin-2(1H}-one as ##hite solid. [Mass spectrum (ESI)
5 Mt = 503p mifaatptatedsyurosoiadiim bicib@hitbidacHiRhd, defed over magnesium

-anilino-3-{2- | ) - -di hydr o- 1l
{322+ pht nF i RO B ek Pralsormlin med 22t 9f 142 6rdichionophenp T 4-tomt. of
et hanol Waidkﬁﬁmdommnmm-3?4'dﬁb’}‘iﬁ’@'—E@pxﬂﬁﬂ%ﬁiiﬁﬁdoﬂf@ﬁHmr}?ﬁﬂ{.ﬁggﬂs .

m xture was evaporated and the product purified by colum c mat ogr
silica gel °&§P%W51temltslr<zfmlﬁam¢mﬂw hacetic aci d/ water (240:24:3:2} for
t he el utsi on. Product containing fzactions were conbi ned, evaporated and the -
resi due evaporated with toluene. 15 The residue was then dissolved in 50nl
of di chl or omret hdhe 3-(sdishlorpphengldritisoprapal-Tnmatthsh s qiphongl- 3,0ctikydro-

b1 ar bonat @y ARk SIpIAbEMnOHFE) BHAUSEA TS WaRBE! Surchii] WEl Sitp2tdas -
1- [ 3- ( 2- anfelle®shy| ) phenyl ] - 7- ani | i no- 3- ( 2br onophenyl ) - 3, 4- di hydr opyri ni do[ 4
, 5-d] pyrimdin-2( 1H)-one as a white solid of nelting point |30C. 20 The
7-ani l'i no- 3-{2-bronmophenyl ) - 3, 4-di hydro-1-(3-(2

pht hal i18i dekt hy W)sohuopl tqnled imiide o4 160 ooV mudb) o26-(2)d dRARIESIRGYDS7-

By an! o3, TR o 43R 0B} A%idd1 3-8y MaRa R R 0k in 8 md SF aimetit.+ %Y ' "
7-ani | i no- forfrntide wht weaphwith|1Bndg @-38 Myt PoflsolRmh Ry@hdh @00y wiws ket ) phenyl

Jopyrimdo 5 25,d] _pyrimdin-2( 1H -one using 2-bropoaniline in place of
2/6-di chl o?ég“r%?‘ﬁ“n‘é‘? "E%‘%‘Fﬁ @S B‘iatﬁ‘g %@H%ﬁl @-3 5D of &-bgemeprepangand then
(71.- ani Ihi noh B¢a¢ecﬁi0;-ﬂﬂdg(fer§2 hﬁurﬁ, cliﬁlepl andtleft lto sterl]nd folr j’: days. 'Ifhg nfijftuSre ]as evaporaéed 2
i me . phenyl,) - 1-¢3-{2- i oet hy, enyl Jpyri m do[ 4, 5-d] pyrimdi n-
1H) - on)eigi n %h%f rgﬁ’é‘éi‘&%fﬁgﬁagﬁé‘gld?n%QEﬁQ dM%"@.eﬁlaﬁF apq 30 o mages- %wlm@s.
After 18 hwaresepdratetiand thiconyasic phaporatdha With BE nlld?diiedr Qﬂg‘%&éﬂ by
anohacetic

col um chromat o rag‘g% on silica gel using dichloronet hanel net ha

aci d/ wat er“’@ﬁﬁﬁ?ﬁ. .E?te’f@Fe”F‘ﬁ%“‘g‘FV&PP’Eﬂﬁe. o0 Bs TP hohdr (2.6dichiores wer e
conbi ned, phaybrhise 7t tethi kil | 'ﬁ&?cﬁ& .

resi :jue vvag Eﬁgn .gi ﬂmc?lyged [ nly bcbw'f Ldich ygfrg}régt{\%gjr?gﬁﬁjlwas edz(\?\nﬁt)-rg’ggﬁﬁ of
saturat ed BJO¥FQE sﬁgf‘ﬁrﬂ’ﬁ‘?ﬂﬁ? P&rsc'ﬂ?li‘?}on, dried over magnesium

sul phate, filtered and evaporated. Trituration of the residue w th hexane

foll owed by, fi Igr ion afforded | Ong 7 April 2003 WO 001 24744

PCT/ EP9910¥¥375 981%431%1 og]éo mg (0.16 mmol) of 3-(2,6-dichlorophenyl)- 1-isopropyl-7-methyl-

1- ( 3- ( 2- anitiesydihydlepphliddl1and jpyRemndict2 A H)YeHn 30 (A G )

pyri m do[ 4, 5- d%%?,m d?ir?li- 2 c?[1I-|) -]Ig‘r};{eJﬁ alsl a %t‘g{%SEPS’%‘O‘%@%}P@E@%&%&%&QSQ

The 7- ani | {FREEQWHRJ08 m 0.33.-mmob) of 3nehlpspperhensaiy adid (30%w/5 in water) and

pht hal i i et o} DA ROIS] Y il U Hhetnr Sl gmeid il : art i ng

mat eri al was ?r?par ed in a nethod a_ﬁlasﬁl gouﬁ@sgﬁ§§&?§§g??ﬂ§§gﬁn mZ‘tte l e 37

for 7-&ni| +nBY 8 apurgted aqueous sodium bicarbonate solution were added and the phases were
separated. The organic phase was washed with 30 ml of saturated aqueous sodium
bicarbonate solution, dried over magnesium sulphate and evaporated to give 65 mg
(100%) of 3-(2,6-dichlorophenyl)-1 -isopropyl-7-methanesulphonyl-3,4-dihydro-
pyrimido[4,5-d]pyrimidin-2(1H)-one as a white solid. [Mass spectrum (ESI) MH" = 415].

30

Example 31

A mixture of 200 mg (0.6 mmol) of 3-(2-methylphenyl)-7-methanesulphonyl-3,4-
dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one and 300 mg (1.4 mmol) of 4-{2-
35 (diethylamino)ethoxy]aniline was heated at 180°C for 35 minutes and then cooled. The
residue was subjected to column chromatography on silica gel using dichloromethane/

. methanol/acetic acid/water (240:24:3:2) for the elution. Product-containing fractions were



di chl orophenyl ) - 3, 4-di hydr o- 1- [ 3- (2- pht hal i m doet hyl ) phenyl ] pyri m do(4, 5d] p

yrimdin-2(1H)-one using 2,6-dinethylaniline in place of 7 April 2003
2,6-dich]oroaniline. 10 Exarrple 52 A solution of 155nmg (0.23 mol ) of
7-ani | i n¥/930(28744h| or 0-4 tri fl uor onet hyl phenyl ) - PCT/EP99/07675

3, 4-di hydr o- 1- (3- (2- pht hal i m doet hyl ) phéhyl | pyri mi do( 4, 5d] pyrim din-2(

J&][-D 0 nisl @nﬂﬁﬁ&d ﬂid atdpaméd Avecs thie fr ey évhp%a?edmntﬁ)folﬂéiﬁr THé fh?xd'%g @l{g@t e. 15
ter st [ vapor a and t ct purifie

col utm ch SQPEBI‘R} #CS‘MIP%E&E‘E @ﬁg%ﬁm’g’r%’g‘@&éﬁ@‘?ﬁ?flﬁﬁﬁﬂ“&cetl c

ac Ing/ Wagesroditﬂﬂ&aﬂaogmié sdhﬁlF’]oxi &weh &imd, deied oPérQﬁa!gg{esﬁﬁE\hﬁ lﬁutélgﬁhfefei\if«{d_r dons \é\er €

conbi ned, ev rate e re e e e eS| ue

was then ?YFB%‘%F (Uf%h?@tj %@Fﬁ’iﬁé“ “ﬂ/ﬁé‘f\@a’ 1#%&4%)%&}@1' ro-1- .

sat ur ap edmam?rla@qs :ﬁ@&wﬁfemﬁﬁ}&bﬂa@[@s&@ﬂaﬁtmmm 220HYbheds P¥Rk sBRYBEST UM

sul phate tered and evaporated. Trituration of the residue with hexane

fol | oned iyltingpointt1BdfC.af f or ded 40my (32% of

1- (3-(2-am noet hyl ) phenyl ] - 7ani | i no-3-(2-chl oro-4-trifluoronethyl phenyl) -3,

4-di hydropyrim do(4,5-djpyrimdin 2{ 1H -one as a white solid of nelting

poi nt 102C. 25T H’éﬁ}(Z-methylphmyﬁ%)—‘(-Znethdtrmsnl-phohyliS,&{dih)td’tBtlhyieﬂ-lyﬁjyyin)xdo[4 5-

3, 4-di hyd ( hal i h yrimdo[4,5- rimdin-2(1H) -0

ne used a@%ﬁl %n Rﬁt =Rl vvatt%'1 é‘l'ra}‘g t’%tﬁy‘é'a?’r%feﬁ ?déﬁg4lg’évSUS to that

descrilbed in Exanple 37 for 7-anilino-3-(2,6dichlorophenyl)-

3, 4-di hydr,o- 1-[ 3-{ 2- ph m,doet h r.i m.do rim.dipn-2(1 o]
ne usi né aL) chl f%&ﬁ" FP??@J géﬂ‘g %QZ&RP‘ g*&%‘ﬁf‘ﬁ'c’é"%% ;ﬂl&%gmdme% (11
di chl or oanrlboxakiehﬁiemmmnﬂli %n&tdllldsﬂ @ olafdide 2@ %9 thg (0.5 @Mnpl ) 44oRithé4 no- 1-
- 2-(ter

[S13| §,| 0§<y) é:@ % 6}?& %1 f)éto@.}ﬁn&w&s beated ﬁtyxieBHﬁmﬁazeotropxc removal of water
3, 4-di hydﬁ“oﬁ;b& hbmsdﬁhénﬁﬂhwwaﬁodldd-a&ﬁ eviporated. The Blitthe fas HRESIRW G4 Hr an
was treated with 2, 25ml (2.25 mmol) of tetrabutylamoniumfluoride ( 1Min
t et r alydreffetirang) andrheated §@t7i§)r°6 W&é&moﬁpfwdlumdmrbhmﬂﬁ wage added7aa 60

PCTI EP99/ 07675 r ef for 5 houyr cool evapor at ed. The residue was
partiti onddtpesl thegptye V@ﬁﬁ'ﬁte%efe@d oRAGOBT 17 o309 ng 61,8 mmol) of

hydr ochl osrddﬁna%ﬁ?hgﬁbﬁe% u&dret}@é&g Wosh RS nsggw% c%mu% £l iGfthed" | €

over magneS| um sul phat e Iltered evapor at e e was purified

by flash kawrohbe miFuptyasseoksd andshepevaperated. Therasiderwasqagtitionediiretmaes
di chl I duct
| chlor Onﬁxj{lﬁact | Oﬁﬂ@&% sodftidn ﬂ%r Bxic g%giu(?irolﬂ %Hg@gﬂl{ ﬁ%gﬁ/ggét?éoﬂle orgdioduc

containin S were evap
7-ani 2Pnop ( wagditied oves magnysiphmeriphpte | ﬁlteud lapdrevagorp@d( Phawesidog wes hyl ) pheny

| ] pyrim d#\%geclt:édq) QXMn% %r'ag(ajc&braﬁ’ﬂeorﬁﬁhga &‘1’ mmk M?&Eyl%& ?}hreyeme((%'% }'oruﬂ{tF =

486J.
7-anili no@lgtlQIS-P(erléqtmommngIﬁiﬁp@l@nyﬂswb;dbmeyl)aﬁdk:;vhpmmd)tbgw@ 102 mgh| or o- 6re

t hyl pheny -@di dln 2 qas tartlng
mt er i a1 (20 b & BB LBt PG o e fion gl S4 ot

5-f or nyl whx(tesqhzl- Mdssopgatuny (EPIN MBIT 2d75h) - 215 rret hyl t hi opyri m di ne of
Exanpls 37(e) in 50mL of dinethylformam de was treated with 3.9g ( 14 mmol)
of tert-butyl di phenyl chlorosilane, 2.4g (35 mmol) of i m dazole and 50ny

(0.4 molb) of Asfitedwolayibandoobedinicedon@” nilt{&.3mxialy & phasgesiei(20%dn taduentd _

h d. t d. Th d bet. 150N of
othyl acclet B ab i aRtReREn BRF uhtias HeShyRr R R ol oa ot HE TR Fni ¢ phase
was washet.s69 o) asfuzr.(memﬁmymmam:a&halqumtsylammrrhemynhxapmume ed

i hat e, fi l.tered.and f
o O5 (oo B 0T R b By RS B Ppe By cintoesps The mabdtre was trrea°
22; i)r rsgl) ﬁAuthmktTu ﬂ?&fgbcfﬂréW&e adiled 20hhl of te@dliydrofuMassn PR bfwiniraed) M =
m xXture o
4-(3-(2- (?"é’rﬂf’“ﬁwc’dﬂb‘ﬁéﬁgﬂ %‘ﬁ‘ls&m 5?%)) g*ﬁﬁh?seweﬁ%m{am #tsh the organic phase
g 1;] f)r myl Gﬁaﬁ?zﬁéwweh Ednﬂiincﬂurntg)aﬁ?ﬁltgﬁeaaﬁﬂ elapdt taﬁd t§ gike Izur?lﬁia 1(350%) of3-9
C or o- e ni (o) ol ue r.e
oy o A el it ARt hree AR e kb (S
azeot r opi né &WDMedm Aol k@ Eolfdd [ Mss 1P tsum [BST mzmqr*lﬂﬂnwas cool ed and

evaporated. The residue was dissolved in 20 of tetrahydrofuran and added
dropvv|3§e to a solution of 5mL ( 5 mml) of [ithium 30 al um nium hydride (

1M sol uti gn i nAtsBfdtRIRYER290 71:&&) bE3(Neke -y ehéBndo f Alaafydrdf t er
stirring for tl% hour qtl C?GI’D) e-tr(lc etﬁgpﬁ) Cau“{gﬁfg drop\;i\?sre

addi ti on &methypypmido t\%ef’f %‘Gﬁ}édg Topagthanegeastrrated, 5

of water. The m xture was flltered through a filter ald and the f||trate

evaporated to give 3.3g ( 100% of 4-[3-(2(tert-butyldi phenylsilyloxy)
et hyI )phenyl ] am no- 5 (2- chI oro- 6 rret hyI an| I | no) rret hyI 2 35

o o e |




7 April 2003 WD 00/ 24?44 PCT/ EP99/0?6?5 61 c) A solution of 3.3g (S mmol)
of 4-[3-(2- (tert-butyldi phenyl silyloxy) 7 April 2003

et hyl) phcwgél ]ﬁ@ no- 5- (2-chl or o- 6- net hyl ani I i no) met hyl - 2- met hyl t hi opyri m di n
e in 50 3f f‘fahydrofuran was treated with 1.4mL ( 10 mRETIEP§I07675 ,
triethylamne and the resulting m xture W&s added dropwi se to a solution of
5ml (9.6 nwith)483img o4 genel) f 8%hlaroparberemoi)ackd (509830 iroiatee) Aftby DS durs an.

he m xturg,Wag ?tthfitgzgacﬁfeop??ﬁf%@@erﬁt ur e fcg %’g E@ularf and. t hen heated at
reflux for-a turther ours: P WETEd9CShe
‘ iy hEbones sadlo. of oL eiRe BthaRT Hpsadost
m xture wasngtretphasaneste batansted PHerorgafic ghabiwas diied besh enapndsiddshiphate,

Tagnea m BTREAARA 20FHorRel s BivRA0R bk (P of 5 3 PP enmaly Prmebpricspiphony-
1- [ 3- (25( t 2Atdihydrg- tmpdtaylphsinido a)syd JetrHydidin P Hy drre 3s § whit@ solid. [Mass

chl or o- 6- net hyl ph Frt

3, 4-di hydr‘f}ee‘f-&ﬁ&ﬁﬁq M%E)?r”?]m do[ 4, 5-d] pyri m di n-2(1H)-one as a yell ow
solid. [Mass spectrum (ESI) MHt = 679j. d) A solution of 1.58g (2.3 mmul)

of '
1-[3-(2-(tert-butyl di phenyl silyl oxy) e@f-@@?—‘&l@@nyl ]-3-(2-chl oro-6-nmet hyl pheny
1)- 3,4-di hydro-7-nethylthio-pyrimdo[4,5 15 d]pyrimdin-2( 1H)-one in 40nl
of dichloromethane,was treate ith 1 69f (4.3 mol) of 3-chl oroperbenzoic
aci d (489% w w wat@ixturegiAQmg %%mgwlbo i (203~ dichlasppheayl) afrinethanesdphonil-

bi car bonat 8,4v@ifydddephe ?ﬁ%ﬂ&ﬂh,@- FEMIARD (TH) Rhe HET BIDERAYIT0F 2AiRAAT €,
filtered and ev)z;porgfti!)gd.)kl e produccplpwas recr(ys?al Iei zedngf(om et hzﬁol to

yi el d 1. 1gweshedtedat 180°C for 45 minutes, cooled and partitioned between 30 ml of ethyl acetate

1-[ 3-(2-(t i Lyl hyl h [1-35(2-chl - 6- net hyl ph
PEE I Lk Vi delienta e e e O S e bl SRl
a whi t e sohagnesiasslppte filtered @BSleyapdrited. Thklksided w4 sibjectedao obluinnlg (1.5

| .. . .
05 (35« SromatosrerRnRR e BrLeiRe Y A HhErE 2 5 2 IRtion Biet¥T pheny)
) - d33i& di Pymtpirﬁngrﬁrad:tm' wdre bmnbinfggréﬂ ;&i'ajmfaﬁte&_to’zgv@lzl ans'ﬁna ahihichAgasipdyifiede
an (0] anl n eat ed., at or tes. e. tur was
cool ed andﬁé{gbﬁéhﬁ%&@%ﬁ‘%‘?w %}hqj%g%wm;gﬁg%rﬁfqoeoaéeqlﬁz}a?ﬁé) ?’E&fﬁ"r ng
S ug pensi 8 gnWBiEf/f)iWP/etrﬁHJoaoatetib a€id¢B);ithe gvadieftwid 39-959¢ Blovarh dirueel; 4 gi ve
1. 1 0099 o . ;
1 39( (2 (t efﬁe-l?fﬁflwtd’l’ asstRrted Wik 8% WesaviRet dstrstar at a waxglength of A5 mm Ti%r o- 6- e
t hyl pheoy| pRodircticbyaininy fratlictovds Bophiliydd twigitiers g 14dh) 6fB-adBine-3-eme6-sol i d.

(Mass spectr Sl),3 = 724 anpl.e, 54 solution of 250nmg (0.4
mmol } of 755%1’?’5}6‘?’@)(‘%4’24;}‘6#82 p @y%ﬁ@a%}ﬁg}?@@gx-g(l}? -one as 2 wilite-

di hydr o- 1- géicf@f‘:ﬂ@ﬁ&%'ghﬂt‘i@@‘@.yl ) phenyl ) pyri m do(4, 5-d] pyri m di n-2(1H)-one
in 10nl of ethanol treated with 0.5 nil of hydrazine hydrate. After 18
hours the m xture was evaporated and the product purified by colum
chromat ography on silica gel using { 1222003 WO 001 24744

PGT/ EP99107675 62 di chl or onet hane/ net ;%@8@9;%“ c acidlwater (240:24:3:2)
for the&5elution. Productcontaining fractions were conbi ned, evaporated and
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1- (3- (2- amsp @RtdF vk LMbYS et ané 2330 A FIM Ry &k Rbfic Q&iH?fﬁB’ér%QﬁB}Shls‘e?wa‘i dried,
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di hydro-1-[ 3- (2- hydroxyet hyl ) phenyl ] pyri m do(4, 5-d] pyri m di n-2(I H)-one
(prepared in 15 Exanple 53) in 15m of dichloronethane was treated with
0.12ml (0.82 nmol) of triethylam ne arkkathfplgp4 0.5 mmol ) of net hanesul phonic
anhydride. After 18 hours the m xture was washed with 30nl of saturated
aqueous3 sodi um bi carbonate, dried over magnesi um sul phate, filtered and
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3, 4di hydr o- 1- ( 3- (2- met hanesul phonyl oxyet hyl ) phenyl ] pyrim do[ 4, 5-d]

~ o~



25 phthalimde and the m xture heated at 90C for 3 hours. The -m xture was
cooled and evaporated. The residue was partitioned between S50nRpfif2caEhyl
acetate and 50nml of water. The organic phase was dried over nmaghesi um

sul phat e W9 P4342#44d and evaporated fo give 250mg (99% of PCT/EP99/07675
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re-evaporated with toluene. The resi-due was then dissolved in 20m. of

di chl or onet hane, washed with 20mL of ,sat ur d aqueous sodi um bi car bonat e,
R

5 dried over magnesi um sul phate, fil evaporated to give 37ng (52%
of 10
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Pr oduct - coiMas spaatrut GES) MEE +w83H. conbi ned, evaporated and 25 the residue

evaporated with toluene. The residue was then dissolved in 40nl of
di chl or onet hane, washed with 40mL of saturated aqueous sodi um bi carbonate

sol ution, dri edlle(2,6alifhesopieryl) Pivdthandsalphongd, adthydve omathelpytitidp-ve
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3- (2hyds oxyet hyi ) phenyl | pyri m do[ 4, 5-d] pyri mi din-2{1H)-one as a white solid
of nelting.,30 ppint 98C.. The . .

3- (2- br omPhenyl pasae of %R}d?%f 16 mmeb) of frmethylartye Pomedyithioprrimidinesul phony
| - pyri m;jdoéﬁ?&cﬁfﬂehydé, ggﬂ'm)g-(i&s ﬁh%%)mfa,&?mglogéar?gﬁdéiﬂdﬂcﬁ ﬁgK?B ingthol)@$ 4-
prepared as,fo .35, olution o .9 mmol) o )
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5- (2, 630 cIFgrO WA %?ﬂ'fy%ﬁ*éﬂ RQ molef f@raﬁqgﬁeﬁ{a%m added drrpvyisq @i sebition of

1.6 ml (1.6 mmol) of lithium aluminium hydride (1M in tetrahydrofuran) in a further
20ml of tetrahydrofuran. After 30 minutes the mixture was cooled in ice and 0.5 ml of

water, 0.75 ml of 2M sodium hydroxide solution and finally 1 ml of water were cautiously

added dropwise. The resulting suspension was filtered through a filter aid and the filtrate
35  was evaporated. The residue was subjected to column chromatography on silica gel using

diethyl ether/hexane (1:1) for the elution to yield 210 mg (44%) of 5-(2,6-difluoro-



met hyl t hi opyri m di ne of Exanple 37(f) using 2-bronoaniline in place of
2, 6dichloroaniline) in 100ml of dichloronethane was treated wiztApr 2803 (39
mrol ) of @S(g%gydropyran and |I5mg (0.08 mml) of toluenesul phonic acid
nonohydr a £y the 5 nixture stirred at room tenperature fRET/BPULHTETS
Subsequently 100nil of diethyl ether and 9omt of brine were added. The
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heated at reffux for 5 hours, cool ed and evaporated. The residue was
partitioned between 50mL of et hyl acetéte ggﬁ 50mL of 2M aqueous

hydrochl ori ¢ acid. The organi c phase ed with 40nl of water, dried
over magnesi um sul phate, filtered and evaporated. The residue was 5 -

purifieg by flash chro ra on sii l,. using a gradient elutio
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2- br omogni Iphélfing Poftagge®f 2chl oro-6- et hyl aniline. 20 5-Fornyl-4-( 3-( (

1, 1- di met hyl - 2-%ydroxy) et hyl ) phenyl am no) - 2 net hyl t hi opyri m di ne was

prepared in a nethod anal ogous to

5-fornyl -4-(3-(2hydroxyet hyl ) phenyl am no) - 2- met hyl t hi opyri m di ne of Exanple

37 using ethyl (2,2dinethyl-2-(3-nitrophenyl))acetate in place of ethyl
3-nitrophenyl acetate. 25 Ethyl (2, 2-dinethyl-2-(3-nitrophenyl))acetate was
prepared as follows: A solution of 5g {24mmv1l) of ethyl

3-nitrophenyl acetate in 20nmlL tetrahydrofuran



was added dropwi se to a suspension of 2.88g (72mvl) of sodi um hydri de(60%
ww) 'in 30 80ml of tetrahydrofuran. After 30 minutes, 3.bml (57Apndop3of
i odonet hane was added dropw se and the resulting br own suspension stirred
for 1 houO¥R#4%f saturated aqueous amoni um chl ori de WasPCBERIIGACISY
added followed by 50nl of ethyl acetate.4The mixture was separ at ed and t he
organi ¢ phase WIteed2y-Hithk? eQIMm@mm@Hm nPMS4-dIREAYSS ] retRy
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treated with 0.5 m of ydra2| ne hydrate. After 18 hours the m xture was
evaporated and the product purified by columm chromat ography on silica gel
usi ng di chl oronet hane/ met hanol / aceti ceghgbwat er (240:24:3:2) for the
el ution. Productcontaining fractions Wwere conbi ned, evaporated and the
resi due evaporated with toluene. The residue was then di ssolved in 50nml of
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pht hal i m do) et phe rimdo d| n- 2( 1H)-one used as
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3-(2- bronnpg -7- q‘&ﬁ"}jﬁu' pho 4di hydr 3- (2-pht hal i mi doet hyl ) ph
enyl | pyr i nPatlinid %ﬁt&i}ﬁ W-TE’(“ P!}l )F’(*B‘ﬁlfr?@ léi()aﬁm@smhwago idrefapedting, t h

lg (8 mol }Do&ft 14p9ret hoxyani | i ne. The m xture was heated to 120C for 2
hours. The ture was cooled and treated with 30m. of 2M aqueous
hydr ochl oric acid. The suspended solid was fil tered washed with water and

dried. ,Jhe soli nil ,of trea i .2 ml
of hydr~ -§2| ne hyg‘rh\g?' ’ Aafcg‘*orﬁigleﬁ &'r??gmte%nﬁ'é&% g%%i‘ﬁ’ai'z?'éé!l’i‘ﬁbgi he
pr oduct pulmfd&&W)ph&Wleuo[@rﬁaﬂhgrmhm AQH)roreidsed as gelstarting thaterial was
di chl or onet hanelcﬂ%tfhﬁnohacetl c acid/water (240:24:3:2) for the elution.

Pr oduct - coRtAPH i ons were conbi ned, evapor ated and the residue
evaporated with tol uene The residue w as then di ssolved in 50nml of

di chl or onet hane was of s ur at ueous ate
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7 April 2008 h\oﬁrsoqrhaﬁﬂm@e?w@@mbmea&naaﬂ FEIA8d Wi partitioned between 120 ml of

diethyl ether and 100 ml of saturated aqueous sodium bicarbonate solution. The organic

phase was dried over magnesium sulphate, filtered and evaporated to give 10.3g (82%) of

30 ethyl 3-nitrophenylacetate as a pale yellow oil. [NMR spectrum (250MHz) 81.25(t) (3H),
83.68(s) (2H), 84.16(q) (2H), 86.5-86.7(m) (3H), §7.09(dd) (1H)].

b) A solution of 10.3 g (49 mmol) of ethyl 3-nitrophenylacetate in 120 ml of ethanol
was hydrogenated over 1 g of 10% palladium on charcoal for 6 hours. The mixture was

35 filtered and the filtrate evaporated to give 9.3g (100%) of ethyl 3-aminophenylacetate as a
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5 d] pyri r?)_o2 55? ned 5 ¥\h tges%t?m'sglpggtengitgljeggnB%{rgptorgteg 'I’Lhef5 resu:hg Mass

S ugoR dried Gyet g

spectrum (

7-ani | i no- 3ra€ Rithraetipitenye) fileréd dfftupdrdrict- tbgw(embtrhglsqm) dbmta-fgd ety | |

g},/;;)(r;r gg (L o%tho}éy]amlmof?}% (ilhydrlg 3 13%?)?0# }p@%nﬁlld%ﬂ 5 rgl?pyq%%ne ull-al was
7-anilino-3 {yslojld%f&,eqi lgfll54éé (hydroxymet hyl) phenyl ] pyri m do
(4, 5-d] pyrl m n 2( -one (prep in Exanple 63) in a nethod anal ogous

to thatl530 descrlbed i n Exanpl e 54. Exa le 65 A mxture of i60nmy (0.3mMmD1)

of 3-(2-bronoph );

1- napht hyl) pyri %ﬂgb lf% ép}g ﬁx{lﬂ&nzﬁﬁﬁ‘%&? H ;9%{]8;?%%&%%8?{nid?[é} mel) of
ani l i ne vvaslhbwamdm-a(ll'm@@ dsed agthiestarting Frateriab wiasipeeparsst iparmannespaglogeusieen
et hyl acet Cc ac I

acet at e |a$é§:§éé§$li %ﬁ%‘%ﬁ”ﬁ?ﬁ% nge%v‘?; r“e%%y%@e%?é&%@?@%@éh tnen
washed wi t meshylpyrahiid|4oHddpersmitini2 oaubogaﬂoprc(p Onibe in ghace df cpcphexyl-
magnesi sul. hate filtered and evaporated to givel 00ng (67% of

7-ani | iho- ?frtl "br omophenyl ) 3, 4- di hydr o- 1- (1- napht hyl ) pyri m do[ 4, 5-d) pyrim d
in-2(1H)-one as an orange solid of nelting point 120-125C. [Mass spectrum
(ESI') MH 522]. 5 The

3-(2- brom)phenyl) 3, 4-di hydr o- 7- net ha %%I%Frlo | -1-(1
napht hyl ) pyri m do(4, 5-d] pyri m di n- 2(1H) one used as the startlng mat eri al

eyl 4 et or o 4 MEHAAD 358 LA Aried) & E 2 4B GHE b DR Bt e, 1
Exanpl e266 1ARS)- Yl]-UFmeKhhn&quﬁﬁgylé.’o 44dﬂiydr))pyxﬁmrﬂii[h,§5l-d]pyrumdm -2(1H)-one and_
3-[(7-benzyl sul phonyl - 3-( ronmophenyl)-1,2,3,4-tetr hydro 2- oxo yrim do
(4, ~-d] pyrhsﬁm(ﬁﬁm}ﬂoq °frﬂeﬂ1§41f Weripalethons apdine tedaiiB9C 97 3ani | i ne

was heat ed g, Q004 b DolkAUTRe relidfe Wad slbjeded o/ ddtmin P omatography on silica

gel using dichloromethane/methanol/acetic acid/water (240:24:3:2) for the elution.
Product-containing fractions were combined and evaporated and the residue was

30 evaporated with toluene. The residue was then dissolved in 30 ml of dichloromethane,
washed twice with 20 ml of saturated aqueous sodium bicarbonate solution each time,
dried over magnesium sulphate, filtered and evaporated to give 5 mg (22%) of 3-(2,6-
dichlorophenyl)-1-{2-cyclohexen-1(RS)-y1}-7-[4-[2-(diethylamino)ethoxy] anilino]-3,4-
dihydropyrimido[4,5-d]pyrimidin-2(1H)-one as an orange coloured gum. {Mass

35 spectrum (ESI) MH" = 581].



partitioned between dichl oronethane( 10nl) and 2M hydrochloric acid ( 10nil)
and the dichl oronet hane | ayer separated) washed wi th saturated Asi2003

sodi um bi carbonate ( 10ml), dried over nmagnesium sul phate, filtered and
evapor at e¥O 0pR474dr ude material was purified by flash chronmpcamErepsron
silica gel using 1:1 ethyl acetate | hexahe as the eluent. 20 Product

contai ni ng fracth@mzwlauemﬁyeﬁﬂqu Mnai@@ Iv9)- %ﬂ&h&&@ﬁ@h&ﬁﬁlmnf

net hyl 3- [( |I|no- - ono 1 2,3, 4 tetrah dr o- 2- oxopyrim 0(4
d] pyri ni di i?ﬂl%]fbgil’i"ﬁg Jopre used ay th s %mareﬁ il pas PRepadasC.
[ Mass specfdnums( ESI 546 ] . 25 The nethyl 3- [ (

7- benzyl sul phonyl - 3- (2 brom)phenyl )-1,2,3,4-tetrahydro-2
oxopyrim do[ 4, 5-d] pyrimdin-1-yl]methyl]benzoate used as the starting :
mat eri ak was pr mami@naéodl&i 1InQZ’_‘§ of 200 & g%\sa &é&lgﬂa?-z (Qfé &Bmefaﬂheﬁﬁb gtide was

added dropwi se to_a stirred solution o

3- (chl or onB¥Hampadphanyt-3dedibydrepyomidelf, %%Pmmmal(lbﬁ deerl?-aﬂ af trogen
at mospher eq;t ARffodilabli§wal tréﬁw Sﬁé‘fﬂ 04%89%?{& sgﬁ &%“%J%/s&at h

evapor at ed, the resi gﬁe di ssol ved net’hane
sat ur at ed é&eé&@lmﬁeﬁ thanikaae b’eﬁﬁﬁiﬁeq wihHBP)ml (6¢6 mang )mfﬁt rordeéysthexane

magnesi um §rﬁ+ fmﬂth@at % {gﬂﬁf Ford oY, aﬂﬂrrﬁﬁ%ﬂf s gé,n% r%)tec? gxgd I@@ ﬁf@of 8{chlo.|/'o

nmet hyl - enzoate as col ourless

2003 wdo oomvlggﬂgggcti ﬁéﬁﬂ@ﬁ%ﬁ@ PeySadsled 20 L rgsidon Tk phgses mezm:par)at@lf and the
7-benzyl sUbROR s e I REPRIE Y Dl ot ARL ML R ggaﬂg%um%ufyhag il dyn- 2(1H

)-one in 2 I met hyl'f or mani'dé was cob er ‘a-ni r‘oe

at nospher eand ewpowtediotgivel70omg (l%ﬁﬁ{rhﬁ)dldﬂom%m)d)}ﬂ t{mdyyk(bhem- rRShqueT-aI
t-h th
?Iclhl or gprets kﬁ'gsufl gp\?\gls&gg%% Eyéﬁég‘i e eac%’flgjn(l@ 'K aﬁ? géow{' o&OC for 3

hours. The[MeztS\spmtruméESdWhﬁﬁatﬁd .and the resi due partitioned between et hyl
acet at D(40rr1) and water {40nml)) the ethyl acetate |ayer was separated)
washed Wi th saturated agueous sodi um bi carbonate (40mL.), dried over

magnesi um sul phate, filtered and evapbBxahpedd3 The crude material was
purified by flash chronmatography on silica gel, eluting with 1:1 ethyl
acetate / |10 hexane. Product containing fractions were conbi ned and

evaporated to gA\tmxﬁﬁemngO-ﬁfgc)(memmi)mﬂB -@-bionfophehdZyinsthlapésniphonyl-3,4-

T g £
7- benz s ul dib@pd b J@ﬁto&?}&ﬁﬂﬁﬁ%'h)ea@dﬁt 08097 Ib O3/l ke 0d fH &eﬂkowa "Fﬂed' n-2(

1H) - one was préepare manner anal ogous to that described in Exanple
8(a)-(f) sfeéﬁ‘ie WS selyestedbiprolemalchyorpatagraphy en silica gel using dichloromethane/

4- ani no- 5- ﬁﬁ:&%bt}&aeﬁexaum&amﬁzahlz@lfo@da@ eltaabggpﬂaan&%orﬁfﬁm%auanpmfee of

i odonmet hane and 2-bronoaniline I n place of i chl oroani I'I n€ Exanpl e

67 A sol ut feombised andgvaporatedrand thegesidue Wed evaperatedanith taleere- The tesishio piae nyl)

5,2, 3 4 CHAERe 2 PHORY Bf Sl dn Sl DYl do W bRk bepggaLe 10 2
1. éz5mﬁ§| ) seshium hlwapndﬁymlm¢m@r1¢dmm@ﬂmeelwmaﬂpmgtiﬂt¢r@d axsb@aponatqgi dthour s

er a ni € k r£si due
ggrtl ti oneg{vg méa(tsg@scﬁ@ 2:%?;52%‘%1% ?&X'gnﬁ%-yﬁ@é&éﬂﬁﬁ 'Sé) ﬂ‘n?cgg'n 3% liOrﬁL)
The et hyl ddvdm-é-m@dpmmddééadkwadudmé(ﬂbﬂ -omietals asn¢an amleulresqubcbu sodi um
bi car bonate RPé‘z‘ g bed over nmagnesi um sul phate, 30 filtered and

evapor at ednl (35% of 3-]
[ 7-ani | ino-3-(2-bronmophenyl)-1,2, 3, 4tetrahydro-2-oxopyrimn do[ 4, 5-d] pyrim di

1-yl hyl ] be, d |l lid of pel
1501656, [ Nass 18 arerirarcebemimethboesp iR eblios metipyrmidold,s-

d]pyrimidin-2(1H)-one used as the starting material was prepared in a manner analogous
to that described in Example 35 for 3-(2,6-difluorophenyl)-7-methanesulphonyl-3,4-
dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one using 2-bromoaniline in place of

2,6-difluoroaniline.



A m xture of 158ng (0.35mml) of 3-(2,6-dichlorophenyl)-

7 met-hanesul phonyl 3, 4- di hydr o- 1- phenyl pyri m do[ 4, 5-d] pyri m di n72(pkHease
prepar edrpvgx Ie 7) and 7 April 2003 wo oona7aa PCT/ EP99/ 07675 77 250A
(.1.9mo1)VB%34744 hoxyani | i ne were heated at 90C for 2 hour SCTEPeYET2SE i ON
m. xture was partitioned between dichl orongthane ( 10ml} and 2M hydrochl oric
acid ( 10nl) and the dichl oronethane | ayer separated, washed with saturated
aqueous sodi um bi carbonate ( 10m), drted over rragnesi um sul phate, filtered
and evaporated. The crude material wasEX2mPledti ed by flash chromat ogr aphy
on silica gel, eluting with 1 1 ethyl acetate / hexane. Product containing

fract mhi ned t 126ny_ (719
2. 6~ di ol of aphory ol J0BTE (rTae: 3.5 dickiprapbeas I meshytepyiphongio

4,5 d e,
L e e L i 8 S«

1.29mol) dg- (ﬂxq;hylamm)gmpgy)@aﬂmmas heated at 180°C for 30 minutes and then cooled. The

Cdof 4. 5in dFiShe aSRspcB¥ o RORINA hebretostabh iy HiEE P ke Wil ko et e
with 1.6ml méthandMetiminol/acticatid/wateaini ydtnofadd 03312, Bﬁfdudﬁ‘cdnlﬂalmno fractions

t etrahydr of The was al l owed t rmto rgomt, rrperature
over ni ght . g@%%h}%%t ViR rage;g 4@?585“3?1 A AR et liﬁﬁﬂ Betdken
Iet hyl atet atissolvad m@llﬁhlgdoxﬂbﬂrl;hyid (40xh]) pwashed &itdh séﬁﬁgi@l a@nlﬁjléii)uk b@b&l@xtnmﬂ:arg%?att@t €
ayer separ ed with .satur uepus, sodi um bi carbonat e m

20 dri ed oﬁbmﬁaaﬂ%‘iﬂﬁm%ﬁ“ﬁﬂaffémlﬁﬁft éﬁ& d;H’di eé’@&?f&?“"éttéﬂl"te@@g\fé"/"gl@é?rg of
a dark br ovia,ssdichidropHeaylg+7qis | mlemymmmeyettdxyw@wds Widikyadb atiputhyRt her,
the solid was,  col]ected by filtration and washed wi th nore diethyl ether to

gi ve 240ny Ryzimiglol4ss- d]pynrmdm 2(1H)-one as a white solid of melting point 138°C [Mass

7-ani |l i no- 3 é&rlﬁglm yh) -3, 4-di hydro- 1-[ 3- (2- hydr oxyet hyl ) phenyl j pyr
im'do[4,_5-d pyrlmdln ﬁ? ne as an off white solid of nmelting point
>250C. [vass spectrum (ESI) M+ _ 25 506] . The

gl 22: Lirgghéng/l?)}( e43r gy%\&d‘% Hgl]l y‘%’géégéfp%l)f?'yﬁ?é %h@(rgzlliﬁne%e used as

starting mm’emludb ‘kmd Ryp:mpdrred(ﬁsl)-boh gagsas tBOstanting rearkiiliwes pedpateddy a

g;d?gmg)h eny cﬂ*sﬁgk@{t%% etaﬁ%lt%%/"tn%ie 3§ f%% 3%@1’ ShifirereRbsr e diml e

3f7(i ), d580|tm§ m@ ayl- M—dub)rdxobh?dth;ﬂpyﬂmtﬂopgémapmrhgﬁﬁ 2(IhH}|3f8ﬁ©u(15agmml )
of im o] ampnopyridine in i met hyl f or mam de
(5m) V\gté scﬁllrﬁér;l% "S)Ela%gtérjé%eg 1oltlthr'ﬁgspher e at roomtenperature

overni ght. The sol vent was evaporated and the residue partitioned between
ethyl acetate (40nl) and 2M hydrochl oric agid_(40nml), and the ethyl acetate
| ayer separ ated, washed wi th saturat edbgﬁgé%gé sodi um bi carbonate (40m),
dried 7 April 2003 V\D 001 24744 PCT/ EP99/ 07675 78 over magnesi um sul phat e,
filtered and evaporat 1.36

4-[3-(2tertbut yﬁgl I ,]ﬁey %%Pspe@/g gp&ﬁ ér@rl]romophenyl) -7-methanesulphonyl-3,4-
ami'no- S29 2 cﬁhyﬁrohl—med@lpylrmmdb%ﬁwbyﬁﬂiﬁmh}d(lhl)%)érah&BOb A (23 xﬁnmgldfqvtzgum
[ Mass spectrumy&ﬁﬂ?l) = 673] b) A solution containing 1.35g (2nmol)
of 4-(3- (2-dth W&ntbwedwlbnpwaehye@qhm }89R@E figtt 35 minutes and then cooled. The

5-(2, - d 0.85nml B
Lol of ‘??‘.&%&%Sfi‘gﬁéh:‘ﬁ%ﬁm PhicesdiBerdihy O BRULILERDS 200 O oo se to
3. 2ml ( 6rmutighleroretizand methanplieretit apldbs@,en@w 24833) dertbe diusion] Rreduétn 10N of
tol uene at c%&a%‘rﬂﬁ%&;aéﬁ?r%éﬂ&@ RB&E & a0 E‘Fa?)%?ﬁed -art}x]c?the?gsgéﬁeoﬁasvggpgrgt% m&at ed

at reffux for
30 toluene. The residue was then dissolved in 40 ml of dichloromethane, washed with 40 ml of
saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate, filtered
and evaporated to give 30 mg (11%) of 3-(3-bromophenyl)-7-[4-[2-

(diethylamino)ethoxy}anilino]-3,4-dihydro-1-methylpyrimido[4,5-d} pyrimidin-2(1H)-

one as an off-white solid of melting point 150°C.
35
The 3-(3-bromophenyl)-7-methanesulphonyl-3,4-dihydro- 1 -methylpyrimido[4,5-
- d]pyrimidin-2(1H)-one used as the starting material was prepared in a manner analogous



10 evaporated. The residue was partitioned between ethyl acetate (40nl) and
2M hydrochloric acid (40mL) and the ethyl acetate |ayer separayegy yegshed
wi th saturated aqueous sodi um bi carbonate (40ml), dried over nmagnesi um

sul phat e, wo bd/eed and evaporated to give 1.5g of PCT/EP99/07675

| -[3-(2-t-butyl di phenyl silyl oxyet hyl)phemngsl ]-3-(2, 6-di chl orophenyl)-7-nethy -

| t hi o- 3, 4d| rhmydofd, 5- rign. ding. 1H) - one. as ,a yel,l ow gym [ Mass
spect rum ( E‘gﬁdart %E}’ Cﬁtha o g‘@%ﬂ’g %ﬁlﬁf fz?éﬂ%%qry'ﬂ%ﬁnyﬂ-7-methan¥:sulpl?ony9—l§,4-

:j- [ ﬁl- (2-t ;1 dittydir | dilpdneﬂglp?ﬂ;yido{gﬂé—tdﬁy&r)rgm (]HBg(&?uﬁng 5(‘j-]bromoani%jine inzlzlacl_ei) of

i chl orop Jo- /- et t hi o- 3, 4-di hydr opyri m do[ 4, 5-d] pyri m di n-2(1H) - one
was react eg%y\ﬁﬁigﬂlli‘o?@-a@ﬁlf%ﬁ’operbenzoi c acid in a manner anal ogous to that
described in Exanple 20 7(f) to give 0.98g (67% of

1-[3-(2-tert-butyl di phenyl silyl oxyethyl)phen lI 1-3-(2,6

di chl orc?phenyl ) - 7- met hanesul phonyl - 3, 4-d rimdo[ 4, 5-d] pyrimdin-2{
1H)-one as a creamsolid. [Mass spectrum (ESI) M+ = 731]. d) A m xture of

980 1.22 | f 1-(3-(2-t- | di ph ilyl t hyl h [ J
2 (576 i ohl or olvisise o 3 Lok Inhol A P raethomp heey Firhebeteslphamby i i d
in 2( 1H) - gpediydrd Mmethypytibdias{4y2d] giemtiarh-20 HYOSHe a]‘:n@B APofMlnilite8%as hikxed

reaction was allowed to cool then poured into 50nl of 2M hydrochloric acid.

The productt i@ Cler L2minuytepythen cqaaled anshpartitionstbagivedn 3anbof didlombmethdnen

h 50 i i 0 0 f . ]

i 11000 26 PRy RIS addOFHe bridalk oBse was dried gver magnssigmgylphate,

di chl or ophé&itpted-addsvepdrptadoThy resiviugofas s6bjedted/td aulutinn cRiohidtographypen silitageh
2o o A S RS mMHingl £67 e el AR sprd fedtirdin 3%atd 0P:Plo 420
7-@ni | i no- Sati@of20ch Poodydtervytyining frattibysivert ch@bliiddrmt kearaated boMehiinget hy! )

phenyl | pyr i, 55 rhm di;n- 2(1.H) - gne in_. f,, 33% .net mne in

et hanol vvalg %ggl&é?'%gb%thf’ﬂp}?nﬁlgdr%eaﬁywwggh’%ﬁ]W%‘gﬁb’gmﬂ“eﬁsﬂﬁri I
2003 wois00R&/RRitESlIdHINERAS painf 2281@por ated and the crude materi al
purified by flash chromatography on silica gel) eluting with

di chl or onet hanel net hanol / acetic acid/ water ( 120:14:3:2).

Pr oduct - cont ai nipg sf ﬁ{gﬂqgg@p R-7els) 1R o A 1g. IShe
evaporated w th tQﬁ_JQﬁe. Th ?%gy?)dﬁe \/vagﬁét;ﬁlgﬁg@?gé%}d\%gap?g r%%ﬁ?’lbg?h%be

di chl or omet harflpyieadedR (WD IPB0Hd af thestagting matesigliwenrreparedil amapnear bonat e
S glngt .( 32% qg?l@go&%rthm&%éd%ﬂhﬁlﬁ%% fok B1(5. 8L &fuSOPh &Y A ELh Q- 91 Ve

7- ani | i3%- Phepyle3.didikydseolymetyilyranidods. Ayt primidin-2( H hentysing2-modthexyy| | phen
yl ] pyrim dgld;.2- LED @i e as a white solid of nelting point
122-125C ((a%’sr’glg %%%Pﬁ%ﬁ‘%%ﬁ?*'ﬁ?ﬁ%ﬁg 519]. 10 The

7-ani | ino-3-(2,6-chl orophenyl)-3, 4-di hydro-1-[ 3- (2- net hanesul phonyl oxyet hyl
}phenyl] pyrimdo [4,5-d] pyrimdin-2 rone used as the starting
material wa prepared in a manner anal O%J%?%&%.%Z that described in Exanple
54(a) from 7-anilino-3-(2, 6dichl orophenyl)-3, 4-di hydro- 1-

3‘_}_ 2. d t - P , S, - . d .
Searpl o269y . 15 ARIRISE Jo e 0T timiel o3 UoR gl iR s Pl RS 1
7-ani | i no- 3-geihylpyningido phedipriidia #(hiidhone in 15 ml of 48% aqueous hydrobromic acid
b2 e g A e ISR L T il

di net hyl anmwas trituretetl dam bkxases The a¢sattant sotid @rab filtezdldiund driddeao gived0ing(82%)

m xture was evaperated.and th r ude tery al rified flash ...

chr omat ogr é’[g ﬁya"gﬁ“"s'?%‘%‘i‘yg%ﬂ‘?ﬁéﬁwgf??a’gﬁﬂw'?ﬁ’%%ﬁ P &\‘E{dr?%’éf %Yﬂ%‘gﬂhc etic
aci di water 1 APBndd: 2 Bir.wEROMNE oreailiAL PRGLIZECt F ons were conbi ned,
evaporated and the residue evaporated with toluene. The residue was then
di ssolved in 50mL of 25 dichl oronethane, washed with 50mL of saturated
aqueous sodi um bi carbonate sol ution, dgj 10Y8" magnesi um sul phat e,

filtered and evaporated to give |8ng (
7-ani |l i no3- (2, 6-di chl orophenyl) -3, 4-di hydro- 1-[ 3-

whi te Sol1d of nePRFAge pEARekoBY bl biade tudbBtioRh i Gk ilesBBEadt, ©

30 35 3,4—dihydr6-1-methylpyrimido[4,5-d]pyrimidin-2(lH)-one and 300 mg (1.4 mmol) of 4-

[2-(diethylamino)ethoxy]aniline was heated at 180°C for 20 minutes and then cooled. The

residue was subjected to column chromatography on silica gel using dichloromethane/



Example 72 A m xture of 1.09g (2.2mol) of 3-(2,4-dichlorophenyl)-

"3, 4-di hydro- 1-[ 3- (2hydr oxyet hyl ) phenyl ] - 7 April 2003

7- met hanesul phonyl - pyri m do[ 4, 5-d] pyri m di n-2(1H) -one and 35 aniline was
“heat ed aWO1®(347#or 1 hour. The reaction mixture was parti tPCIYERIIIOZE?Eeen

di chl or onet hane (20ml) and 2M hydrochl o%6 ¢ acid (20ml) and the

di chl or Onﬁrehﬁasuic%ﬁe acxaﬁpﬁéﬂtz@@lu 383 kmhwhﬁoﬁ qirH&@ét%n@ﬁ P cBiBHs Wete

bi carbonate (20ml), dried qver 7 Apri 03 wo oona aa_ PCT/ EP99/ 07675 80
magnesi unfarabisrdiedperatedand dhmdewﬁw\apwtedméh tqluene. dhe sesidyie wgsghen
purified Bsdiveash 40HAINTAIWrBRINaRAE, Wishe #itH D m@dflgaﬂumeewag&o%s So&ikhy!

acetate / hexane. Product contai ni ng fractions were conb and evapor at ed
to give oBgrpopssaplusion, dried over magnesium sulphate, filtered and evaporated. The residue

7 ag:)'[zn%g tg:f;urufa?nédl 'lfé&ﬁwéﬁﬂweho?faﬁdfhrﬂﬁ% géggfh %g@%ﬂﬂﬁ} t‘%kbﬁhenyl ] pyr-
213 217C. arpmghglpsdeuﬂmni ihydner3-£4-seeshoxybereyd- J(metuh)dpmmlgfdéﬁedﬂw ) -

ﬁefhghgggé’%ﬁ%@% 2‘&@ %?’r&g{%wéﬂélf%@{]‘%nﬁg%{‘ﬂgé‘(‘fﬁ}lzgﬁe used as the starting

material was prepared as follows: 10 a) 1.97g (2.83mopl) of

| -[3-(2-tertbutyl di ph | si |yl t hyl yl].-3-(2,4-"
di E:hl (()ropﬁrenyrsrxe Izﬁpd?‘ G%egzﬁg%ﬁ?‘l’% 155 %T%Eiﬁwl‘a@ &]‘%W’WH’P‘H"Z(

1H) - ong (P, $89pyRfnidin2( IFRIBRE ueAal qmuhon{aleéﬂal %§?f dpld ihR rﬁa&ﬁm@l e
53(a)-(b) u5| ng 2, 4di chl oroaniline in pl ace. of hl or o- 6- rret l.ani |ine)
was react aeplogaus te thaydsssribed srExsmple4 f@t%%lﬂhymmﬂ@m 4 a

& g -
SRR S R A ) S

7ret hy|tha@1wpuph4cs@[fqv®*wrﬁ§wrrﬁ din-2( 1H)-one was isolated as a yel |l ow
solid. [Mass spectrum (ESI) MH = 461]. 20 b) 1.3g (2.8mmmol) of

3-(2, 4-di chl orophenyl )- 3, 4-di hydro-1-[3-(2 hydroxyet hyl)phenylj -
7-met H$1 t hi o- pyri mi do[ 4, 5-d] pyri mi di Exampleg?one was reacted with

3-chl oroperbenzoic acid in a manner anal ogous to that described in Exanple
7(f) to give 1.1 (78% of 3-(2,4-dichl orophenyl

3, 4-di hydro-1 - @\:;n(zczuma@&ygt(ﬁ@lqxpllchrQﬂSr(l-bromop enyl) -7- methanesulphonyl -3,4-

7met hanes e

[Vass 25 SRTARRL PRl ot A R DG AR bilof

( 0( 6m("rDl) ﬁ&%etl}’mﬁ)mdeh ﬁnlﬁre{vﬁas héatdd ﬁhl(m"gm[iﬁhhd)%xi '\Fhélnﬁxﬂgyd‘?v@s?&oled and |

1- (3-(2-phthal i m doet hyl ) phenyl ] pyri m_do[ 4,5 pyrimdin-2(1 e .an

0. 3l Psnartitioned hywesaﬁe%eﬂw;é}%l%é omgthant ard 3¢ Af %M&%!@ﬂ%ﬂ%&ﬂaﬂw was
stirred abROqNE bAZHRRE FHdd RaddGlel 0P nﬁ%ﬁ&%ﬁﬁ%ﬁlﬁhﬁ’t“e mérwgﬁ@e&h\p%me&mhe The
reaction mxture was evaporated and the residue purif

chr onmat ogresifie was ds}ﬁspiveéng& ml of flngrpagetiqacid and Gep hé‘%tﬁé ﬁb?qﬂﬂ( If%h?'&'éet ic
aci dl wat e @%Més do eﬂm»sg ﬁ%tafi’aﬁrih@&si‘dh@%k gmu;siewéﬁve@a Birest and

evaporate e resi ue re-evaporated wth tolu he residue was then
di ssol ved ethyl 2@tate and 25 o bbsaswratedsadiumbisabgnafetsplusionut be exganigrbaseswaodi um

Bl E o an hag s Rk
1- ( 3- ( 2- amD y-oh sihdalgehasiag ¢thyl age odid-

117 Lo pllafithd sazbbuerdialob gl 40 sREA% & SIS AgUIdh:Pht Febiho. PO! 1
4- di chl or ¢pteeombphényd)-didHdiblydrodt- Ki}él{ hydroxyethyl)phenyl]pynmxdo[4 5-d]pyrimidin-

A ST 0 B Rl o 230 one v

7-ani | §o- 3- (2, 4-di chl orophenyl) - 3, 4-di hydr o- 1- (3- (2hydr oxyet hyl )phenyl]pyr

i mdo(4,5-d]pyrimdin-2( 1H)-one (prepared in Exanple 72) in a net
anal ogous to t e 3t6sbramerhenil) Zxmeghaaesiphony] $,4-dihydro-1-(3-(2- hYdfoxYe'ih)’l)

phenyl)pyrimido(4,5-d]pyrimidin-2(1H)-one used as the starting material was prepared as

follows:

35  a) A solution of 2.5 g (8.65 mmol) of 5-formyl-4-{3-(2-hydroxyethyl)phenyljamino-
2-methylthiopyrimidine in 120 ml of toluene was treated with 1.5 g (9.3mmol) of 2-
- bromoaniline-and 100 mg (0.5 mmol) of 4-toluenesulphonic acid monohydrate and then



Example 74 A solution of 120ng (0. 2nmo1l) of

7-ant lino-3-(2, 4-di chl orophenyl ) -3, 4-di hydrol- (3- (2- met hanesul pApnyioagyet hy
| ) phenyl ] er m do(4, 5-d] pyrimdin-2(1H)-one in 4nl 15 of 40% rnet hyl am ne
in et hanoW/8%24F#at ed at 50C for 3 hours. The reaction ni xtPCPERSR07675
evaporated and the crude material purifi €8 by flash col um chronat ogr aphy

on silica bdtec&dtu‘eﬂmgwnhtaihoﬁlo@tﬂ x@hmwndsfamérrfei babet. /m@ebblféd@ﬁxbcdir&\%?r (

120: 14: 3: 2 Pr od ont a nln d eyaporated to
gi ve i8ny %Vfg% & Tesidue was JISSO veé ml of tetragngro ran he so utijon

7-anilino- Bbt(aﬁzeéd\ra@‘hli@é’m Wik ko @ sStutibR vt b @nl}9 b of BTl Afmianst hy! ] phen

ne as a.white solid of nelting point

){Iz%p{rzérg dg{%{'gg& (gf)% SM) %’iﬁt(na?gp;]te% é{@;}) in 4 gl of tetrahydrofuran. After 1 hour the

7-ani | i BO- Feattlorfwad\§RneR&EBYihk cdutiowdi diypwRe &dcﬁﬁofx% 0.35 m! of water, 0.35 ml of
met hanesul ﬁ)honyl oxyet hyl }"M&Q ] pyr| do[ 4, 5-d] pyri mdin-2(1H)-one used as

the 25 st at¥ wems@ﬂ}w ol water. The resulting suspension was filtered

7- I I
| maglo( |4ng 3363%}?%&1&%1&2)5@&?0@13}&%% Sg#ﬂéifﬁlt{éﬁ 'IthXe[ax%glauWQi pﬁﬁ%ﬂ%‘é Bﬂcb@&)’ 1 pyr

anal ogous 1 mhaﬁetbﬂ%?tme@d 1y aﬁﬁirltrasd(aayeomaﬁwnebm&bmam sobition; The of

204nyg (0. 35@&&% haf dried lht,ﬁlt d
il ine. ? Chel \garso Fglee I’?})’elj maonesmm surp ate e(e and %vaﬁggalﬁ W 0% 30 ?( §et hyl)

phenyl ]lﬁyr{%/@ R4 B-omaaniting) ﬁmﬂxﬂﬂ)Bo@?ehxqgms&ryébhcwlmmrb 74) in 4nil
f 33%d +Th t
vas ovapor e AP Apkting SaR A anke Sold Rk Ne? (VAR Plnutn PRI TR0 "

35 silica gel eluting with dichloronet hanel met hanol [acetic acidlwater (

éﬁgelg Oﬁg 2b), 3§’r RFkiof YIS Y NIt A bf 25-bGhSaARADRE1 N1 2 3pafayed to

7-ani lino- @bzl)ahemylihmmmgm#yylyhlgpmmdmdmm r{tBGﬂchMMomﬁthgaimsﬂoe)aeﬁdhyl ] ph

| R P99 5 82
) oyt | g w3 (05 A0l df ok i 37 oSt mOR o B i Gtphoni acid
spect r um ( ESnphydiate-AGRSIR hduraths rixT@resvas treabeﬁtmdn l:ﬁO rag 0rg n(uﬁiolf)mfol) of

§ eyt s AN - R BLATRRGA Ao Kbl b el g ool
150C for 2satouatesl briﬂae«vcreaddedoﬁ‘harmgamoeph/&aswenhi@tb%omagnmmmrspmﬁtwﬁhaertdhen
Pan 8 Onegh PEERR A N 06 Wioh 5261 AR ISR €121 S fane
sodi um2pi cpyﬂanrzaylém(yzﬂryﬂ]phem)ﬂammoezﬁmeﬂmgnmumdmdaplagrébowfonll tered and
evapor at ed The_crude gﬂﬁ&%al: f purified by flash chromat ography on

silica gel Mé?sél’?cﬁij‘%( thyl” acetate / hexane. Product containing
fractions were conbi ned and evaporated to give 80ng (42% of

7- | -3 (2- h - t hyl

by do( 495, oI AyPIR BEAE G R SEdRbhomaiip e g poi n
%08eﬁg)2/|CS ub%ﬁ@yx?_ﬂ@?h)b@eﬂ&ﬁbhex&ﬂﬁmm&%eth ﬂﬂopynmmlm_e 31n 46Odrl1r11hof dt;atrahydlrc;]-1 i
(4, 5-dj® pykﬁP ﬁtrfi‘tg‘ifﬁﬂ{h%r@f){}ée%mééojf)c ﬂ% {}‘Xr%’?‘ﬂ@ theTpituggas ﬁﬁagir ed

Lr om I7 2|0 ﬁropwme toa so{)utxon, cooled i m)lce, o£ 3ml r(:f phosgene (20‘:/jo 1? l'ioléxene) in 20 mldof .
enzyl sul pho rimdo m di

1h - one. ( pFeR V@Eﬁ’ﬂirﬁnég‘?fﬂ gf”ﬁfﬁf s ﬁ%ﬂeﬂ%w S EPIRIRARC s iide Ve naded

?ggl og(()gSBtme brgah%digﬁséwbﬂé iﬂate@z(aﬂm 8vérahdph eslﬁmas{iiw}gtezmtzmana@wdr@t@d of

of “7-anilino- or.ophenyl ) -3, 4-di

1- (Zg (2- pht amsmwﬁd@@ ffgwyiofo Yga'(uzi anc ap%squf mtarqffcé{xﬁpcblﬁ@c asid

150p1 (Bmpladafl dayﬁfeazéreedaeadmem ﬁuﬁ@&mﬁ%méur@ m@é%amwe@gvé 3l 3nil)

was stirre at_ roomte erature unqger . an t nosphere of nitrogenh overnni ght.
B S oo b R A - ectoithia: 35 dhyroct-G3- - bydr oy ety ohenyD- 9

pyrimido(4,5-d]pyrimidin-2(1H)-one as an off-white solid. {Mass spectrum (ESI) MH" =
471}.

35 d) A solution of 1.4 g (3 mmol) of 3-(2-bromophenyl)-7-methylthio-3,4-dihydro-1-
(3-(2-hydroxyethyl)phenyl)pyrimido(4,5-d]pyrimidin-2(1H)-one in 60 m! of dichloro-

methane was treated with 2 g (6 mmol) of 3-chloroperbenzoic acid (50% w/w water). After



30 evaporated and the residue purified by flash chromatography on silica
‘gel -eluting wth dichl oronethane/ met hanohacetic aci dl wat er ( 1Z(plii2(RR) .
Product containing fractions were combined and evaporated and the residue
re- evapo™® 82474 h tol uene. The residue was di ssol ved in 2@GI/EPDI67675

di chl or omet hane, washed with saturated adfeous sodi um bi carbonate (20nTL)

dri ed over 13heurs 40 wib ofyatabaedaqdeous %cﬁdrrﬂﬂﬁhrbdﬁ’dl@ﬁdiﬁ&dn werdydded lhebrgén

679 f 1- th h 2, 4-di chl
i i ooy rphas aé’eaﬁsle@?gw%#@ﬂﬁ%w% te Abqrated tp @i n‘ﬁpﬁ‘@?ag. nt
117-121C. J% ﬁ& -‘IE&[’] honbP5, dlh CK‘ -B %x??ﬂ} | 24744 83
PCT/ EP99/ 037675 SI)'%S 7%%@ | i inémp On;’ )k Oﬁlp % {2 9& dflg. 4-(2

, 4-dlL.chl or
pht hal i mi dBREHYIPYRA TGS %ﬂgbam%wk‘af% Eélwame%@a BT ho
starting FTM}QJ_I;éﬂog, s prepared from et hyl
4-chl oro- 2- net hyl t S5- pyri m di necar boxyl ate and
4 2-(tert - butyl di phenyl silyloxy)ethyl]aniline in a manner anal ogous to that
described in Exanple 63. 2,4-dichlorogghhbreowas used in place of :
2-brompaniline in step 63(f) The '
4-12-(tert-butyl di phenyl silyloxy)ethyl)aniline was prepared as foI I ovvs 10

A sol ution cont &l gliithndft 200 grm@h)ml%l)ﬂofménmmgn@lmxmhs&ﬁgb 281

(20mmol ) of tent-butyl or odi phen ane azole and

3o (8. Sttt phemline doathyiintieny Upo il Ad: dipyiimidn AL HY oG imAoFmIet el
nas StET T of Update 4idld1 BBPALIRSPRAAAEORN TR ALULS e &h&geaas

The sol vent was evapor at ed due partitione fween et
acet ate {4@n¢l)he&ndd2¢mml@eébmcghm eh:qoma(wgmmf)y om$ilicagehpsing5 acet ate | ayer

was separ agflio dR3inde étﬁaxﬁﬁia&%t?clt gﬁ{k‘?ﬁ%&eva 54} Bl(fct @&P%&défcgo”ﬁ)

drii ed over magnesi um su orate 0 glve

4- (2- (tert bontginiigpfrestions Neyd mtybletzdmvamnatedbadz wsidue &vgp@lrmdwvgthrtplu,ene

sol uti o
212 (0 - TRt spis AR dissfved i S0l of dichlosgrmetane, washed with Spunl of sapuggter
cont ai ni ng aq&@mg S@dxuﬁﬂ%qrhbhad sazlntlon, Md:mm weRgnéHATn egl@hateeﬁltaed amdm

by 11t rat FARORHEL FhEveaTvE PRR S P Bl e rophilnd 31 avms removed
4-(2-(tert bbmﬁxyﬁlchngbeh%dﬁnﬂdybpmm@tolﬁyB)ﬁpwmpicﬁmmmhsna ag @white kagbsof | qui d.

[ Mass spect reiq;‘np ESI%1 M-|+ 376] . 25 Exanple 78 A m xture of 350nmg (0. 7mmol )
of 3-(2,4- & E)P‘BB :
3, 4-di hydr o- 1- [4(hydroxynethy|)pheny|] 7- met hanesul phonyl -

pyri m doJ[ 4, 5- d)ayrlmdln 2(1H)-one and 2ml of aniline was heated at 120C
for 3 hours. he daartilion 3vi@sbroowiphgnyld- 4o dibydro-1ddyiér at ure t hen

The. or gant Sy ERELLEMINEI TR Aldcte BEPykicThla (A1 oL S EERREE R T -
bi car bonat ava§ pbapayed idrai reethod analngrgmaol that mrﬂhdtl@ Exdmpledi/etpr ZranilinapdR £t ed
t 20

7?ag: Y?no- %W %Pla/%n(?@l ‘?)’F;‘odﬁ chrf/)l'l) [33 (%1 pcriL t%ahcrﬂldo%h{l)lp }'(eﬁylé?glmldo[%y'l ) phenyl ]
pyri m dzs 4 dpytipidin2( HH rof¢ using 2 dirermemniingéh plave ofi,6-didflormehilinag poi nt

121-125C. [Mass 35 spectrum (ESI) MH = 492]. 7 April 2003 WO 00/ z4744
PCT/ EP99/ 07675 84 The 3-{2, 4-di chl orophenyl } -

3, 4-di hydro-1-(4-(hydroxynet hyl ) pheny|Bxampid $lanesul phonyl -
pyrim do[ 4, 5-d] pyrim din-2(1H)-one used as the starting materlal was
prepared in a manner anal ogous to that described in Exanple 63.

2, 4-di chl or oani IA ftﬂuMSofﬁE)eh  (0.88 raaeo]l pof Ratitiaowdahdibydeo3A(283-ep 63(f). 5

Ex anpl ©3 7 0 methy enyl [2:” &nghti'xahnudorggﬁyl phenyl]o’py(rizrhlﬁo F4 £ rcf](p:)brllr%{d?rri) B‘(aﬂ)ﬂ }me
in 30ml of ethanol was treated with 0.8 ml of hydrazine hydrate. After 18 hours the mixture
was évaporated and the product purified by column chromatography on silica gel using
dichloromethane/methanol/acetic acid/water (240:24:3:2) for the elution. Product-

containing fractions were combined, evaporated and the residue evaporated with toluene.
35 The residue was then dissolved in 50ml of dichloromethane, washed with 50ml of saturated
aqueous sodium bicarbonate solution, dried over magnesium sulphate, filtered and

evaporated. Trituration of the residue with hexane followed by filtration afforded 10mg



met hanesui phonyl - 3, 4-di hydr o- 1- met hyl pyri m do( 4, 5-d] pyri m di n-2(1H) -one and
10 300mg ( 1.4 mmol ) of 4-[2-(diethylam no)ethoxy]aniline was RefrieR0GE
180C for 30 minutes. The m xture was cool ed and the product purified by

col um chrwoabegiaphy on silica gel using dichloronethane/ npichapaboRset | C
aci dl water (240:24:3:2) for the elution. RBpoduct-containing fractions were

vas then of oA ET P ABHOE N SHERRA A tptlbincy Qe FhamptspriEs
sat ur at ed aﬂ#ﬁﬁi&%[@,@%&ﬁ?ﬂibﬁ&iﬁtﬁqml&% WHiRRolid Bf&?l;i&g,‘é%%%ﬂ‘f‘ig@@i um

sul phate, filtered and evaporated to afford 45nmg (
3-(2,4,6-trichlorophenyl)-7-(4-[2 ( diethylam no ) ethoxy] anilino ]

3, 4-di hydr o- 1- mph Dy Qi T dogshydvo 3-(Sk- divieliffipleflyifa([s22t)  one as a white.

lid of [ ti t
3- (2, 4, 651 splehalimisisiethyyiphetyligst iraidod 6 hpyryinidio-2( HH hyre used arstaigapaterisido |
fretS;lgll 2%;: Vg%%%}gﬁ%gé g’r&% F,%t%é’é‘gnﬂég&s% et YeddiBla s %I;rllpéfelz 3736 Pan 1%5?3(:-](1& a

3- (2, 6- di chdichlopipdenil)-374-dittydacds [B-(hrphthialitiidbediyb)ptieny [bysintigbfays-i m do( 4, 5-d
i mdin- ) - . ' 6-.t richl NN pn pl f
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1-[3-(tert-butyldi phenyl silyl oxyethyl)phenyl]3-(2, 4-di chl orophenyl)-7-

(4-(2-(q{§ethyl am no) et hoxy] anilino] -3,4-djhydropyrimdo (4,5 30
d] pyri mdin-2(1H)-one in 5nml of tetrahg‘ﬁﬁ}?@%n was treated wwth 0.5nl (0.5
mml ) of a 1M solution of tetrabutylammonium fluoride in tetrahydrofuran.

After 1 h t he, m xt. t d th duct ified b
chr omat ogr aphy ol SiPERf darmedRRg Tamehioh/ EdkfinsadArrBioRerol i n a ratio 20:1
g's ‘el uting ﬁiﬂuwe?mfthhﬁp&hﬁﬁylz{ 3,@@i%drﬁhp[3)(p@h§ﬁ?@ﬁ&k Hyllt :meﬁﬂwiigga%@pl I(Z\éve/éj

triturattion .of.,! S| aue xXan an | ratlrLo \Y X 0
3¥( 2, 4-di ch‘?@?’aﬁﬂ‘éﬁwﬁ)l- :‘('lﬁlf‘zz\ﬁ i°ef€ﬁ'§?P8 HdyRteonh %F\Fﬂiq%%fg@?wﬁm%-ol-[
3- ( 2- hyds oxxfeéd 8 Bouph eheyth] el wesdob Porated Jand thé prdidct %iﬁ)gggg%oﬁ&@ white

:Sl-ﬁlel d of rrec':}}rbrrr]l tcpg%pq}y o%lgﬂcl:éa gel Esin ndliclhlozrggn%thvge/?r?er{ﬂan% facetic agi-[‘l//vlggcgrg 107675

1- [ 3- (t er t - abgh @i Henghe eldtidno Pysd ity chptaeiiik Fradidnd whrdignbhiat® %O&ﬁ%ﬁfg&a 4nd4- [

2 ( diethylarnin et hox il.i no - 3, 4- di hydropyrim do -d]

pyrim di n- 2 r‘is’“ﬁi‘%q"éﬁ%taféle‘ﬁgﬁ§°1§f’%%rihﬁgesr"ﬁé’feéﬁséhe &sowépra&‘lfai @fs fol | ows:

i /[A\Sm( ?t u: edi@%lo}itﬁﬁ@%aﬁ& ﬁqslliéﬂ)%ﬁthqg)ﬁﬂ Io)f saﬁurateid] aqueous sodium bicarbonate solution,
-[3-(tert-bu I phenyl si |yl gxyet hyl ) pheny . . . .

3-(2, 4-dP ch‘l? 58 FRASREHum. M@Vrﬁ%ﬂﬁéﬂé&%ﬁﬁsﬁoﬁmﬁm ofithroresidge Withy r i ni

din 2( 1H) -aenamfioWadd b Mirition Aelded 4bRpl(92%) byl- NI S IpRRhI e was
heated at 18QC faqr, 3Q. m nut e,ﬁ. The mxhur? was_cool ed and the product
purified by2rbneran(2rdleto-grtrfiygromethylghensil)-3.4-dilgydropgimigo(4,5-d]pyrimidin-

di chl or onet | et : [ I 40@40: 24:3:2) for the elution.
Pr oduct-conﬁg?ﬁiéﬁg%r@ac ll{egsgl)ghv?grng&{égé |?\‘gg(,)" éi/apor ated and the residue
evaporated wth toluene. The residue was then dissolved in 40nl of

di chl or Qnet hane, hed. wi 4 of saturated. aqueous sodi um bj carbonate
sol ut i o?%i dri ed Egg?'aﬁﬂﬁ}?ééﬂa'rﬁ%g%ﬂ% 'é&lﬂ‘}Omeﬁfe@hgt?n&l&&,'é\%fa{s#rﬁtle@-{a?o afford
200ny { 33%) pigthalimidbettiyl)phenyl|pyrimido{4,5-d]p imidin-Zé_lH%—one used as starting material
{tert-butyl di phenyl gi |yl ox eglyl ) phenyl -%r-(z 4-di chl or ophenyl )-7‘,’-.[4-] Zédl e
t hyl ani no) eWﬁbesﬁ%rﬁaw ﬁ&}@%? amlﬁmsc}s}g@trﬁe@féibsslmﬁﬁa@wk% dpnZ-zpiEp-Sikebas

a yel | ow gugichloMasteen§es 4t &Ry ddeSt 3 Nt ptith R#doethyl) phenyl]pyrimido[4,5-
d]pyrimidin-2(1H)-one using 2-chloro-4-trifluoromethylaniline in place of 2,6-

30 dichloroaniline.

Example 53

A solution of 1.2g (1.7 mmol) of 7-anilino-1-[3-(2-(tert-butyldiphenyl-
35 silyloxy)ethyl)phenyl}-3-(2-chloro-6-methylphenyl)- 3,4-dihydropyrimido{4,5-
d]pyrimidin-2(1H)-one in 30ml of tetrahydrofuran was treated with 2.25ml (2.25 mmol)
of tetrabutylammonium fluoride (1M in tetrahydrofuran). The mixture was heated at



The ‘

1-[3-(tert-butyldi phenylsilyl oxyethyl)phenyl]-3-(2,4-di chl or oplyespt bod3 4 20
di hydr o- 7-%Wg§ul phonyl - pyri m do[ 4, 5-d] pyri m di n- 2{1H) - one was prepared
in a manner ana oé‘ous to that for PCT/EP99/07675
1-[3-(2-(tert-butyl di phenyl silyl oxy) et hyl f?)henyl ]-3-(2chl oro- 6- net hyl phenyl
) - 3, 4- di hy drefluxfort hewnsswolsdangd evagarated dBhe ssiBuelvapyartitiodedBétweed) 50mbonf
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2 el or o- oner kYT et end st ARE 08Holuy iofoRuBlPRdA the armmnic phes martEhed
- (2, 4- di chwithdfd 0§ Wpte?,-dried[dve( viagndsitirasalphytetfilaxed and evaporated. The residue
(a5 pyr | epiedby et ol SRR REL Yo NB0E Rt it Bomn o
hydrazi né hgithloremethane/metianodi0G:! tchdichloxdrmethangimetMapbIoBi L Bradigke! he

duct .fl.ed. | h t h i1 | usi
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Pr oduct - contreethyl B64-dihydromt £ (8- (Qchyidirovgdthybphad i ]
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di chl or omet SO R i M S U R (ggﬁd\d & I{ueous sodi um bi car bonat e
solution, dried over magnesi um sul phate, filtered and evaporated. . The

id trit d.,wt t Jialt d [ I 239 f
55 2. 4 dBent or ophepgrper i 32 R nEb ke Siiipon s Beem T thoblawers 56
(di et hyl am nejtsiptenyl)- amidihmbpyrﬁni@o@&,m&!mgﬁir&fdinéfm?oﬁéﬂxf}ta%g%%ééﬁatﬁm{%k&

pyrimdo[4,5 d%}pﬁri 1 dltoa-zg_ll—b-one as a ite solid of ne

3-(2, 4- di chl'8} 35 %’ﬁ?ﬁﬁ- OP%. ( 2- (di et hyl ani no) et hoxy) ani | i no] - 3, 4- di hydro- 1-

(3.5 {2-phthalimdoet hyi)phenyl]pyrimdo(4,5-d] pyrimdin-2(1H)-one used as
tarti teri al , d faoll ; A sol uti f 100 4.16
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di et hvharm & i . .
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met hanesul ploafingnol) @{Kll/dlﬁieﬁﬂxlarﬁfnbg}?yrfldiﬂé? Yhe g{if'l‘glrrl W dtirfed 'Ry (13 %\’gélpﬁs%nw thth -

10nl of saturated agueous sodi um Bi‘car bonat over
sul phat e, f§Vaperatd. Aneresidag avas paritioned boaveen d3Rmi(cfeehyl atetate and 100ml of 2M

3-(2, 4-dich} RdIRAY i j ] Aani b 164 di Rydr o- 1-
[3S (2 15 et ggesul p?}%?\i?%%%ﬁ]}{;%rﬁdgﬁgﬁ%% % %&%@f{ﬁk@“& dﬁ“‘lﬁg‘% %1&0%9 H) - one
as a whiPe adepys hydvpdiorigrad.diied ore) magnesium gdphate, filteredsoid svaporatdd 60Ny

0. 07 mol )y; A )y ) sHedolr :
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phenyl | 20 pRRet thigpyrimidingps pyhitesalida i Massispectium (BSI) MES 528

di met hyl formam de was treated with | 7ng (0.09 nmol) of potassium
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sol ution OfAfter stirring for 1 hour the reaction was quenched by the cautious dropwise addition of

1.5 ml of water, 2ml of 2M aqueous sodium hydroxide and 2.5ml of water. The mixture
was filtered through a filter aid and the filtrate evaporated to give 3.3g (100%) of 4-[3-(2-
(tert-butyldiphenylsilyloxy) ethyl)phenyl]amino-5-(2-chloro-6-methylanilino)methyl-2-

35  methylthiopyrimidine as a yellow oil which was used without further purification. [Mass
spectrum (ESI) MH" = 653].
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mixture was cooled and added to 50ml of 2M aqueous hydrochloric acid. The resulting
suspension was filtered and the solid washed with water and dried to give 1.2g (100%) of -
[3-(2-(tert-butyldiphenylsilyloxy)ethyl)phenyl]-7-anilino-3-(2-chloro-6-methylphenyl)-
3,4-dihydropyrimido([4,5-d}pyrimidin-2(1H)-one as a tan solid. [Mass spectrum (ESI)
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Example 54

A solution of 250mg (0.4 mmol) of 7-anilino-3-(2-chloro-6-methylphenyl)- 3,4-
35 dihydro-1-{3-(2-phthalimidoethyl)phenyl]pyrimido(4,5-d]pyrimidin-2(1H)-one in 10ml
of ethanol was treated with 0.5 ml of hydrazine hydrate. After 18 hours the mixture was
evaporated and the product purified by column chromatography on silica gel using
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5- (2, 6- dPchspscwumi (ESHOMEL /5/6)5)2- et hyl t hi o- 3H- pyri ni di n-4-one as a white
solid. [Mass spectrum (ESI) MHt = 316]. 15 f) 13.6g (43 nmol) of crude
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m nutes then cool ed. The m xture was evaporated and cautiously partitioned
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di chl or onet hane was heated at 80C until the solvent had evaporated and then

A PN NS [ NN B o




30

[ 5-[ (2, 6-di chl or ophenyl am no) - met hyl J- 2- net hyl t hi opyri m di n- 47 &prl@08D8 0] - phe
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a) A solution of 3.5g (7.9 mmol) of 5-(2-bromoanilino)methyl-4-[3-(2-
hydroxyethyl)phenyl}amino-2-methylthiopyrimidine (prepared in a method analogous to
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mixture stirred at ambient temperature for 4 hours. The solvent was evaporated and the
residue partitioned between 100ml of ethyl acetate and 100ml of 2M aqueous hydrochloric
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35 butyldiphenylsilyloxymethyl)nitrobenzene as a colourless oil. [Mass spectrum (ESI) MH"
= 392}.
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4:1 ethyl acetate/hexane. Product containing fractions were conbi ned and
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saturated aqueous sodium bicarbonate was added. The organic phase was dried over

magnesium sulphate and evaporated. The residue was recrystallized from ethanol to afford

30 4.3g(87%) of 3-(2-bromophenyl)-1-[3-(tert-butyldiphenylsilyloxymethyl)phenyl]-3,4-
dihydro-7-methanesulphonyl-pyrimido(4,5-d]pyrimidin-2(1H)-one as a white solid.
[Mass spectrum (ESI) MH" = 728].

i) A solution of 400mg (0.55 mmol) of 3-(2-bromophenyl)-1-[3-(tert-
35  butyldiphenylsilyloxymethyl)phenyl]-3,4-dihydro-7-methanesulphonyl-pyrimido[4,5-
d]pyrimidin-2(1H)-one in 30ml of methanol was treated with 400mg (11mmol) of

ammonium fluoride and the mixture heated at reflux for 1 hour. The mixture was



-material was prepared in a manner anal ogous to that described in Exanple
53, using furfurylanine in place of 2-chloro-6-nethyl-aniline7@psb003 7
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het eroaryl -1 ower al kyl, | ower cycloal kyl or |ower cycloal kyl -1 ower al kyl,
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aryl and R~ represents hydrogen, |ower allcyl, aryl or aryl-lower alkyl. 25
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~oona7aa lghghéshirkREIphtéOflitered and evaporated. The residue was purified by flash -

10  chromatography on silica gel using dichloromethane/methanol 100:1 as eluent. Product-
containing fractions were evaporated to give 550mg (55%) of 7-anilino-3-(2- '
bromophenyl)-3,4-dihydro-1-[3-(hydroxymethyl)phenyl] pyrimido[4,5-d]pyrimidin-
2(1H)-one as a white solid of melting point 136°C. [Mass spectrum (ESI) MH" = 486).

15 The 7-anilino-3-(2-bromophenyl)-1-{3-((tert-butyldiphenylsilyloxy)methyl)-
phenyl}-3,4-dihydro-pyrimido[4,5-d]pyrimidin-2(1H)-one used as starting material was
prepared as follows:

1.5g (2 mmol) of 3-(2-bromophenyl)-1-{3-(tert-butyldiphenylsilyloxymethyl)-

20  phenyl]-3,4-dihydro-7-methanesulphonyl-pyrimido(4,5-d} pyrimidin-2(1H)-one
(prepared in Example 61(h)) was treated with 3ml of aniline and the mixture heated at
180°C for 20 minutes and cooled. The mixture was poured into 50ml of 2M aqueous
hydrochioric acid and the precipitated product filtered off, washed with water and dried to

\ afford 1.5g (100%) of 7-ani1ino-3-(2-brdmopheny1)- 1-[3-((tert-butyldiphenylsilyloxy)-

e 25  methyl)phenyl]-3,4-dihydro-pyrimido(4,5-d]pyrimidin-2(1H)-one as a light brown solid.

[Mass spectrum (ESI) MH* = 741].

Example 63

30 A mixture of 180mg (0.37mmol) of 3-(2-bromophenyl)-3,4-dihydro-1-[4-
(hydroxymethyl)phenyl}-7-methanesulphonyl-pyrimido[4,5-d]pyrimidin-2(1H)-one and
0.34ml (3.7mmol) of aniline was heated at 120°C for 3 hours. The reaction mixture was
cooled to room temperature then triturated with 5Sml of 2M hydrochloric acid. The fawn
solid was collected by filtration, washed with water then diethyl ether. The crude material

35 was purified by flash chromatography on silica gel, using 3% methanol in dichloromethane
for the elution. Product containing fractions were combined and evaporated to give 65mg
(35%) of 7-anilino-3-(2-bromophenyl)-3,4-dihydro- 1-[4-(hydroxymethyl)phenyl}-



R2 N~ ~N~ (lai) HN N N O R ot Rso wherein R o~ represents aryl and R2 and
R3 have the significance given in claim2. 5 4. Conpounds acco¥ déprikrd03
claim 3, Ryl(?ée. n Rl oi represents phenyl. 5. Conpounds according to claim4,
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one of cl aipyrindds(d,6d]pyhieidinn2(3D)-6RPLCCSHE-VhRRSENA o%@ﬁﬁlg?&rﬁqébélz?@.rOUp
of the for a -Z- NR4I?§§QHWV_\£§| ch represents a spacer group an and R$
each indi vi JPFere, yi*®den or lower allryl or R4 and 15 RS

together with the nitrogen atomto which they are attached represent a 4-,
5- or 6 nenbered saturated qQr partially unsaturated or 5- or 6-nenbered
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optional | yPB@ﬁfﬁdfadg@]éQWS‘ZO 8. Conpounds according to Claim1 of the general
formula R2, N~ ~N~ (Ib) HNHN NO R i Rs~ 25 wherein Rl! represents | ower
al kyl, R21 represents argll and R31 represents heteroaryl -l ower alkyl. 9.
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using 1:4 ethyl acetate / hexane as eluent. Product containing fractions were combined and

evaporated to give 8.52g (93%) of 2-(4-nitrobenzyloxy)-tetrahydropyran as a pale yellow

oil.

L

15
b) A solution of 8.5 (35.9mmol) of 2-(4-nitrobenzyloxy)-tetrahydropyran in 150ml
of methanol was hydrogenated at room temperature and atmospheric pressure in the
presence of 800mg of 10% palladium on carbon for 8 hours. The catalyst was removed by
filtration and the filtrate evaporated to give a dark yellow oil. Purification by flash column

20 chromatography on silica gel using 1:2 ethyl acetate / hexane as eluent gave 4.8g (65%) of
4-(tetrahydropyran-2-yloxymethyl)aniline as a pale yellow oil. [Mass spectrum (ESI)
[MH+MeCN]" = 249].

c) A solution of 4.25g (18.26mmol) of ethyl 4-chloro-2-methylthio-pyrimidine-5-
25  carboxylate, 4.73g (22.85mmol) of 4-(tetrahydropyran-2-yloxymethyl)aniline and 6.4ml

(45.7mmol) of triethylamine in sieve-dried 1,4-dioxan was heated at 60°C for 4 hours. The
reaction mixture was evaporated and the residue partitioned between ethyl acetate and B
water. The ethyl acetate layer was separated, dried (MgSO,) and evaporated to give a
brown oil which was purified by flash chromatography on silica gel using1:4 ethyl acetate /

30 hexane as eluent. Product containing fractions were combined and evaporated to give
6.68g (90%) of ethyl 4-[4-(tetrahydropyran-2-yloxymethyl)phenyl }amino-2-
methylthiopyrimidine-5-carboxylate as a yellow oil. {Mass spectrum (ESI) MH" = 404].

d) A solution of 6.6g (16.37mmol) of ethyl 4-[4-(tetrahydropyran-2-

35  yloxymethyl)phenyl]amino-2-methylthiopyrimidine-5-carboxylate in 100ml of anhydrous
tetrahydrofuran was added dropwise to 20.5ml (20.5mmol) of lithium aluminium hydride
(IM in tetrahydrofuran) in 100ml of anhydrous tetrahydrofuran at 0°C. The reaction was



12. A compound according to any one of clains 1 to 11 or a pharmaceutically
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carrier rrat(3e r6imlnol) of triethylamine in 5ml of anhydrous tetrahydrofuran was added dropwise to

1.9ml (3.61mmol) of a 20% solution of phosgene in toluene dissolved in 5ml of

tetrahydrofuran at 0°C under an atmosphere of nitrogen. The reaction was stirred at 0°C
for a further 60 minutes then evaporated. The residue was partitioned between ethyl

25 acetate (10ml) and 2M hydrochloric acid (10ml), the ethyl acetate layer was separated then
washed with saturated aqueous sodium bicarbonate (10ml), dried over magnesium
sulphate, filtered and evaporated to give 0.945g (97%) of 3-(2-bromophenyl)-3,4-dihydro-
1-[4-( tetrahydropyran-2-yloxymethyl)phenyl}-7-methylthio-pyrimido{4,5-d]pyrimidin-
2(1H)-one as a yellow gum. {Mass spectrum (ESI) MH" = 541].

30
h) A solution of 0.945mg (1.75mmol) of 3-(2-bromophenyl)-3,4-dihydro-1-{4-(
tetrahydropyran-2-yloxymethyl)phenyl}-7-methylthio-pyrimido(4,5-d}pyrimidin-2(1H)-
one in 10ml of saturated hydrogen chloride in ethyl acetate was stirred at room
temperature for 2 hours. The reaction was diluted with ethyl acetate (10ml) then washed

35  with water (10ml) and saturated aqueous sodium bicarbonate (20ml), dried over
magnesium sulphate, filtered and evaporated to give 0.68g (85%) of 3-(2-bromophenyl)-
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U () - 7GRN - g A2bCI1109% & ()-1"10%\ & ()- L4 10% & RGT/EPINGERE () -
10% & ()-1"'10%\& ()-R  dBbCl! 9d0wP& ()- 310% & ()-

'F310% & ( p)#10%s&lytionfof IgYR Limrhel} of 7-benzylsulphonyl-3-(2-bromophenyl)-3,4-

dihydropyrimido[4,5-d] pyrimidin-2(1H)-one in 20ml of dimethylformamide was cooled
to 0°C under a nitrogen atmosphere, treated with 112mg (4.2mmol) of 60% sodium

hydride in mineral oil then stirred for 30 minutes. 440mg (2.4mmol) of methyl-3-

5 (chloromethyl)benzoate was added, then the reaction was heated at 90°C for 3 hours. The
solvent was evaporated and the residue partitioned between ethyl acetate (40ml) and water
(40ml), the ethyl acetate layer was separated, washed with saturated aqueous sodium -
bicarbonate (40ml), dried over magnesium sulphate, filtered and evaporated. The crude
material was purified by flash chromatography on silica gel, eluting with 1:1 ethyl acetate /

10  hexane. Product containing fractions were combined and evaporated to give 750mg (56%)
of methyl 3-[[7-benzylsulphonyl 3-(2-bromophenyl)-1,2,3,4-tetrahydro-2- )
oxopyrimido{4,5-d]pyrimidin-1-yl]methyl]benzoate as a white solid. [Mass spectrum
(ESI) MH" = 607].

15 The 7-benzylsulphonyl-3-(2-bromophenyl)-3,4-dihydropyrimido[4,5-
d]pyrimidin-2(1H)-one was prepared in a manner analogous to that described in Example
8(a)-(f) starting from commercially available 4-amino-5-carbethoxypyrimidine-2-thiol
and using benzyl bromide in place of iodomethane and 2-bromoaniline in place of 2,6-
dichloroaniline.

20

Example 67

A solution of 90mg (0.17mmol) of methyl 3-[[7-anilino-3-(2-bromophenyl)-
1,2,3,4-tetrahydro-2-oxopyrimido[4,5-d] pyrimidin-1-yl}methyl]benzoate in
25 tetrahydrofuran/methanol/water (6ml:6ml:1.5ml) was treated with 27mg (1.125mmol) of
lithium hydroxide monohydrate then heated at 60°C for 3 hours under a nitrogen

atmosphere. The solvent was evaporated and the residue partitioned between ethyl acetate
(10ml) and 2M hydrochloric acid (10ml). The ethyl acetate layer was separated, washed
with saturated aqueous sodium bicarbonate (10ml), dried over magnesium sulphate,

30 filtered and evaporated to give 30mg (35%) of 3-{[7-anilino-3-(2-bromophenyl)-1,2,3,4-
tetrahydro-2-oxopyrimido(4,5-d]pyrimidin-1-yljmethyl]benzoic acid as a pale yellow solid

of melting point 180-183°C. {Mass spectrum (ESI) MH" = 530].

Example 68
35

A mixture of 158mg (0.35mmol) of 3-(2,6-dichlorophenyl)- 7-methanesulphonyl-
- -3;4-dihydro-1-phenylpyrimido{4,5-d]pyrimidin-2(1H)-one (prepared in Example 7) and- -
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& () -, bCl wadptnsitioned herseesn dichlboomethane 0981 pasd2 ¥ hydtadhldrisacid (10ml) and
Tovs e 0 e diybichetiine it dpafindd ished Wik (ahuratédafuetut dodinchbilarbonare
(10ml), dried over magnesium sulphate, filtered and evaporated. The crude material was
5 purified by flash chromatography on silica gel, eluting with 1:1 ethyl acetate / hexane.
Product containing fractions were combined and evaporated to give 126mg (71%) of 3-
(2,6-dichlorophenyl)-7-(4-ethoxyanilino)-3,4-dihydro-1-phenylpyrimido[4,5-
d)pyrimidin-2(1H)-one as a white solid of melting point 224-226°C. [Mass spectrum (ESI)
MH" = 506]. '
10

Example 69

A solution of 960mg (1.29mmol) of 7-anilino-1-[3-(2-tert-
butyldiphenyisilyloxyethyl)phenyl]-3-(2,6-dichlorophenyl)-3,4-dihydro-pyrimido[4,5-
15 d]pyrimidin-2(1H)-one in dry tetrahydrofuran (8ml) was treated with 1.6ml of a 1M
solution of tetrabutylammonium fluoride in tetrahydrofuran at 0°C. The reaction was
allowed to warm to room temperature overnight. The solvent was evaporated and the
residue partitioned between ethyl acetate (30ml) and 2M hydrochloric acid (30ml) and the
ethyl acetate layer separated, washed with saturated aqueous sodium bicarbonate (30ml),
20 dried over magnesium sulphate, filtered and evaporated to give 730mg of a2 dark brown
solid. The crude material was triturated with diethyl ether, the solid was collected by
filtration and washed with more diethy! ether to give 240mg (37%) of 7-anilino-3-(2,6-
dichlorophenyl)-3,4-dihydro-1-[3-(2-hydroxyethyl)phenyl]}pyrimido{4,5-d] pyrimidin-
2(1H)-one as an off white solid of melting point >250°C. [Mass spectrum (ESI) MH' =
25 506].

The 7-anilino-1-[3-(2-t-butyldiphenylsilyloxyethyl)phenyl]-3-(2,6-
dichlorophenyl)-3,4-dihydro-pyrimido[4,5-d] pyrimidin-2(1H)-one used as starting
material was prepared as follows:

30
a) A solution of 0.8g (1.84mmol) of 5-(2,6-dichloroanilino)methyl-4-[3-(2-
hydroxyethyl)phenyl}amino-2-methylthiopyrimidine (prepared in Example 37(f)), 580l
(2.2mmol) of tert-butylchlorodiphenylsilane, 0.38mg (5.5mmol) of imidazole and 15mg of
N,N-dimethylaminopyridine in dimethylformamide (5ml) was stirred under a nitrogen

35 atmosphere at room temperature overnight. The solvent was evaporated and the residue
partitioned between ethyl acetate (40m!) and 2M hydrochloric acid (40ml), and the ethyl

acetate layer separated, washed with saturated aqueous sodium bicarbonate (40ml), dried
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methylthiopyrimidine as a yellow gum. {Mass spectrum (ESI) MH™ = 673).

5 b) A solution containing 1.35g (2mmol) of 4-[3-(2-tertbutyldiphenylsilyloxyethyl)-
phenyl]amino-5-(2,6-dichloroanilino)methyl-2-methylthiopyrimidine and 0.85ml
(6émmol) of triethylamine in 5ml of anhydrous toluene was added dropwise to 3.2ml
{6mmol) of a 20% solution of phosgene in toluene dissolved in 10m! of toluene at 0°C
under an atmosphere of nitrogen. The reaction was then heated at reflux for 6 hours then

10 evaporated. The residue was partitioned between ethyl acetate (40ml) and 2M hydrochloric |
acid (40ml) and the ethyl acetate layer separated, washed with saturated aqueous sodium
bicarbonate (40ml), dried over magnesium sulphate, filtered and evaporated to give 1.5g of
1-[3-(2-t-butyldiphenylsilyloxyethyl)phenyl]-3-(2,6-dichlorophenyl)-7-methylthio-3,4-
dihydropyrimido(4,5-d]pyrimidin-2(1H)-one as a yellow gum. {Mass spectrum (ESI)

15 MH"=699].

c) 1.4g (2mmol) of 1-[3-(2-t-butyldiphenylsilyloxyethyl)phenyl]-3-(2,6-
dichlorophenyl)-7-methylthio-3,4-dihydropyrimido(4,5-d]pyrimidin-2(1H)-one was
reacted with 3-chloroperbenzoic acid in a manner analogous to that described in Example

20 7(f) to give 0.98g (67%) of 1-[3-(2-tert-butyldiphenylsilyloxyethyl)pfxenyl]-3—(2,6-
dichlorophenyl)-7-methanesulphonyl-3,4-dihydropyrimido{4,5-d} pyrimidin-2(1H)-one
as a cream solid. [Mass spectrum (ESI) MH" = 731].

d) A mixture of 980mg (1.22mmo]) of 1-[3-(2-t-butyldiphenylsilyloxyethyl)phenyl}-

25 3-(2,6-dichlorophenyl)-7-methanesulphonyl-3,4-dihydropyrimido{4,5-d]pyrimidin-
2(1H)-one and 5ml of aniline was heated at 100°C for 30 minutes. The reaction was )
allowed to cool then poured into 50ml of 2M hydrochloric acid. The product was collected
by filtration, washed with water (50ml), then hexane (50ml) and dried to give 960mg
(96%) of 7-anilino-1-{3-(2-tert-butyldiphenylsilyloxyethyl)phenyl]-3-(2,6-

30 dichlorophenyl)-3,4-dihydro-pyrimido[4,5-d]pyrimidin-2(1H)-one as a fawn solid. [Mass
spectrum (ESI) MH" = 744).

Example 70

35 A solution of 125mg (0.214mmol) of 7-anilino-3-(2,6-chlorophenyl)-3,4-dihydro-
1-{3-(2-methanesulphonyloxyethyl)phenyl] pyrimido{4,5-d]pyrimidin-2(1H)-one in 5ml

of 33% methylamine in ethanol was heated-at 60°C for 3 hours. The reaction mixture was
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was then dissolved in 50ml of dlchloromethane, washed with 50ml of saturated aqueous
5 sodium bicarbonate solution, dried over magnesium sulphate, filtered and evaporated to
give 38mg (34%) of 7-anilino-3-(2,6-dichiorophenyl)-3,4-dihydro-1-[3-{2-
(methylamino)ethyl]phenyl}pyrimido[4,5-d]pyrimidin-2(1H)-one as a white solid of
melting point 122-125°C. [Mass spectrum (ESI) MH" = 519].

10 The 7-anilino-3-(2,6-chlorophenyl)-3,4-dihydro- 1-[3-(2-methanesulphonyloxy-
ethyl)phenyl]pyrimido[4,5-d]pyrimidin-2(1H)-one used as the starting material wa$
prepared in a manner analogous to that described in Example 54(a) from 7-anilino-3-(2,6-
dichlorophenyl)-3,4-dihydro-1-[3-(2-hydroxyethyl)phenyl] pyrimido[4,5-d) pyrimidin-
2(1H)-one (prepared in Example 69).

15

Example 71

A solution of 125mg (0.214mmol) of 7-anilino-3-(2,6-chlorophenyl)-3,4-dihydro-

1-[3-(2-methanesulphonyloxyethyl)phenyl] pyrimido{4,5-d] pyrimidin-2(1H)-one

20 (prepared as described in Example 70) in 5ml of 33% dimethylamine in ethanol was heated
at 60°C for 3 hours. The reaction mixture was evaporated and the crude material purified
by flash chromatography on silica gel, eluting with dichloromethane/methanol/acetic
acid/water (120:14:3:2). Product-containing fractions were combined, evaporated and the
residue evaporated with toluene. The residue was then dissolved in 50ml of

25 dichloromethane, washed with 50ml of saturated aqueous sodium bicarbonate solution,
dried over magnesium sulphate, filtered and evaporated to give 18mg (16%) of 7-anilino-
3-(2,6-dichlorophenyl)-3,4-dihydro-1-[3-[2-(dimethylamino)ethyl]phenyl} pyrimido(4,5-
d}pyrimidin-2(1H)-one as a white solid of melting point 101-105°C. [Mass spectrum (ESI)
MH" =533].

30

Example 72

A mixture of 1.09g (2.2mmol) of 3-(2,4-dichlorophenyl)- 3,4-dihydro-1-{3-(2-
hydroxyethyl)phenyl]- 7-methanesulphonyl-pyrimido{4,5-d)pyrimidin-2(1H)-one and
35 aniline was heated at 120°C for 1 hour. The reaction mixture was partitioned between
dichloromethane (20ml) and 2M hydrochloric acid (20ml) and the dichloromethane layer

- separated, washed with saturated aqueous sodium bicarbonate (20ml), dried over
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dichlorop enyl) 3 4 dxhy ro-1-[3- (2-hydroxyethyl)pheny1]pynm1do[4 5-d]pyrimidin-

5 2(1H)-one as a white solid of melting point 213-217°C. [Mass spectrum (ESI) MH" = 506].

The 3-(2,4-dichlorophenyl)- 3,4-dihydro-1-{3-(2-hydroxyethyl)phenyl]- 7- -
methanesulphonyl-pyrimido[4,5-d]pyrimidin-2(1H)-one used as the starting material was
prepared as follows: ’

10 .
a) 1.97g (2.83mmol) of 1-[3-(2-tertbutyldiphenylsilyloxyethyl)phenyl] -3-(2,4- ¢
dichlorophenyl)-3,4-dihydro-7-methylthio-pyrimido(4,5-d] pyrimidin-2(1H)-one
(prepared in a manner analogous to that described in Example 53(a)-(b) using 2,4-
dichloroaniline in place of 2-chloro-6—methylaniline) was reacted with a 1M solution of

15  tetrabutylammonium fluoride in a manner analogous to that described in Example 69. 1.3g
(100%) of 3-(2,4-dichlorophenyl)- 3,4-dihydro-1-[3-(2-hydroxyethyl)phenyl]- 7-
methylthio-pyrimido[4,5-d]pyrimidin-2(1H)-one was isolated as a yellow solid. [Mass
spectrum (ESI) MH" = 461].

20 b) 1.3g (2.8mmol) of 3-(2,4-dichlorophenyl)- 3,4-dihydro-1-[3-(2-
hydroxyethyl)phenyl]- 7-methylthio-pyrimido[4,5-d]pyrimidin-2(1H)-one was reacted
with 3-chloroperbenzoic acid in a manner analogous to that described in Example 7(f) to
give 1.1 (78%) of 3-(2,4-dichlorophenyl)- 3,4-dihydro-1-[3-(2-hydroxyethyl)phenyl]- 7-
methanesulphonyl-pyrimido[4,5-d] pyrimidin-2(1H)-one as a cream solid. [Mass

25 spectrum (ESI) MH" = 493].

Example 73

A solution of 370mg (0.6mmol) of 7-anilino-3-(2, 4-dichlorophenyl)-3,4-dihydro-
30 1-[3-(2-phthalimidoethyl)phenyl}pyrimido[4,5-d}pyrimidin-2(1H)-one and 0.3ml
(6mmol) of hydrazine hydrate in 5ml of dichloromethane/methanol was stirred at room
temperature under an atmosphere of nitrogen overnight. The reaction mixture was
evaporated and the residue purified by flash chromatography on silica gel, eluting with
dichloromethane/methanol/acetic acid/water (120:14:3:2). Product containing fractions
35 were combined and evaporated and the residue re-evaporated with toluene. The residue
was then dissolved in 20ml of dichloromethane, washed with saturated aqueous sodium

bicarbonate (20ml), dried over magnesium sglphate, filtered and evaporated to give 100mg
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material was prepared from 7-anilino-3-(2,4-dichlorophenyl)-3,4-dihydro-1-[3-(2- -
hydroxyethyl)phenyl]pyrimido[4,5-d]pyrimidin-2(1H)-one (prepared in Example 72)ina
method analogous to that described in Example 54.

10
Example 74 ‘ '

A solution of 120mg (0.2mmol) of 7-anilino-3-(2,4-dichlorophenyl)-3,4-dihydro-

1-[3-(2-methanesulphonyloxyethyl)phenyl| pyrimido(4,5-d]pyrimidin-2(1H)-one in 4ml

15 of 40% methylamine in ethanol was heated at 50°C for 3 hours. The reaction mixture was
evaporated and the crude material purified by flash column chromatography on silica gel
eluting with dichloromethane/methanol/acetic acid/water (120:14:3:2). Product containing
fractions were combined and evaporated to give 18mg (16%) of 7-anilino-3-(2,4-
dichlorophenyl)-3,4-dihydro-1-{3-[2-(methylamino)ethyl]phenyl]pyrimido[4,5-

20  d]pyrimidin-2(1H)-one as a white solid of melting point 120-122°C. [Mass spectrum (ESI)
MH* =519].

The 7-anilino-3-(2,4-chlorophenyl)-3,4-dihydro-1-[3-(2-
methanesulphonyloxyethyl)phenyl] pyrimido[4,5-d]pyrimidin-2(1H)-one used as the
25  starting material was prepared from 7-anilino-3-(2,4-dichlorophenyl)-3,4-dihydro-1-(3-
(2-hydroxyethyl)phenyl] pyrimido[4,5-d]pyrimidin-2(1H)-one (prepared in Example 72)
in a method analogous to that described in Example 54(a).

Example 75
30

A solution of 204mg (0.35mmol) of 7-anilino-3-(2,4-chlorophenyl)-3,4-dihydro-1-
[3-(2-methanesulphonyloxyethyl)phenyl] pyrimido[4,5-d} pyrimidin-2(1H)-one (prepared
in Example 74) in 4ml of 33% dimethylamine in ethanol was heated at 40°C for 2 hours.
The reaction was evaporated and the crude material purified by flash chromatography on

35 silica gel eluting with dichloromethane/methanol/acetic acid/water (120:14:3:2). Product
containing fractions were combined and evaporated to give 80mg (43%) of 7-anilino-3-
(2,4-dichlorophenyl)-3,4-dihydro-1-{3-[2-(dimethylamino)ethyl}phenyl}pyrimido{4,5-
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cyclohexylmethyl-3,4-dihydro-pyrimido(4,5-d]pyrimidin-2(1H)-one and 0.39ml

(4.3mmol) of aniline was heated at 150°C for 2 hours. The reaction mixture was cooled to
room temperature then partitioned between 2M hydrochloric acid (20ml) and '

10 dichloromethane (20ml). The organic layer was separated, washed with saturated aqueous
sodium bicarbonate (20ml), dried over magnesium sulphate, filtered and evaporatéd. The
crude material was purified by flash chromatography on silica gel, eluting with 1:2 ethyl

) ‘ acetate / hexane. Product containing fractions were combined and evaporated to give
80mg (42%) of 7-anilino-3-(2-bromophenyl)-1-cyclohexylmethyl-3,4-dihydro-

15 pyrimido[4,5-d]pyrimidin-2(1H)-one as an off-white solid of melting point 200-202°C.
[Mass spectrum (ESI) MH" = 492].

The 7-benzylsulphonyl-3-(2-bromophenyl)-1-cyclohexylmethyl-3,4-dihydro-
pyrimido[4,5-d]pyrimidin-2(1H)-one used as the starting material was prepared from 7-
20  benzylsulphonyl-3-(2-bromophenyl)-3,4-dihydropyrimido{4,5-d] pyrimidin-2(1H)-one
(prepared in Example 66) and bromomethylcyclohexane in a method analogous to that
described in Example 66(b).

Example 77
25

A solution of 195mg (0.3mmol) of 7-anilino-3-(2,4-dichlorophenyl)-3,4-dihydro- _
1-{4-(2-phthalimidoethyl)phenyl]-pyrimido[4,5-d] pyrimidin-2(1H)-one and 150u
(3mmol)of hydrazine hydrate in methanol / dichloromethane (3ml:3ml) was stirred at
room temperature under an atmosphere of nitrogen overnight. The reaction mixture was

30 evaporated and the residue purified by flash chromatography on silica gel eluting with
dichloromethane/methanol/acetic acid/water (120:14:3:2). Product containing fractions
were combined and evaporated and the residue re-evaporated with toluene. The residue
was dissolved in 20ml of dichloromethane, washed with saturated aqueous sodium
bicarbonate (20ml), dried over magnesium sulphate, filtered and evaporated to give 90mg

35 (67%) of 1-[4-(2-aminoethyl)phenyl]-7-anilino-3-(2,4-dichlorophenyl)-3,4-
dihydropyrimido{4,5-d]pyrimidin-2(1H)-one as a white solid of melting point 117-121°C.
[Mass spectrum (ESI) MH" = 505].



nl0%z& ()-3'h 109%& ()-  ef eqeveeeer9~ @

10! ! @31099& ()-F!' @3109&' ()-F' {s!' 109& ()-zf YUd0Y%g& ()-!#0 10%er&2003 '#
109 () - eeeeeeezX9~ @

10! ! 10%g& WP-001247340%008& () - ! Sf 3109&' () - ! f 310%##& () - ! f 310% & 1ipodd74o90& ()
- eeeeeeeef zodY: 10!!19%,10% & ()- 10g 10g &0g 010%& ()-!f* 1094} & ()-!f*
10%gg& ()-!f* 10%& ()-ffflfuff>gdEdY: 10!!9%$9z 10% & ()-m' 10N & () -

10 & ()-" 10%& 10%& .éj) 10% & ()->gghh'iiuj"r2dY:

10!'1 " 9$10%& () - l )(2ﬁed@blo¢9phq_ﬂ)’®i3)%&h£y)dm*llz[‘$(LZ)% \& ()-z

10111 Shon PSSR ) ool i

"10% & ( p84>amil fromheghyl eth @a%w}dm@@b(o\cyla@@hdu-

18l( } S(B ;_:)% \ zé ?Sét é@ﬁkegﬁ?ﬁ?@%ﬁé@? Bgﬁrz %%g . <{':analogous to that described in

$10% | & () Erample¥ps2.¢jdichilosdasiling veas tsed/inpla¢esfI4bridhdaniline in step 63(f).
0% & ()- @BFI0%N & ()-!$10% 1 & ()-!$10%\ & ()-!$10%\ & ()-10% & ()- vwv{x&ny
zzzzz}"SH=

The 4-[2-(tert-butyldiphenylsilyloxy)ethyl]aniline was prepared as follows:

10  Asolution containing 3g (18mmol) of 4-nitrophenethyl alcohol, 5.2ml (20mmol)
of tert-butylchlorodiphenylsilane, 3.05g (43mmol) of imidazole and 438mg (3.5mmal) of
N,N-dimethylaminopyridine in dimethylformamide (20m!) was stirred under a nitrogen

: ) atmosphere at room temperature for 3 hours. The solvent was evaporated and the residue
partitioned between ethyl acetate (40ml) and 2M hydrochloric acid (40ml). The ethyl

15 acetate layer was separated, washed with saturated aqueous sodium bicarbonate (40ml),
dried over magnesium sulphate, filtered and evaporated to give 6.56g of 4-[2-(tert-
butyldiphenylsilyloxy)ethyl}nitrobenzene as a yellow gum.

A solution of 6.5g (16mmol) 4-[2-(tert-butyldiphenylsilyloxy)ethyl]nitrobenzene in
20 methanol (30ml) containing 750mg of 10% palladium on carbon was hydrogenated at
room temperature and atmospheric pressure for 2 hours. The catalyst was removed by
filtration and the solvent evaporated to give 5.7g of 4-[2-(tert-butyldiphenylsilyloxy)-
ethyl}phenylamine as a colourless liquid. [Mass spectrum (ESI) MH" = 376].

)25 Example 78

A mixture of 350mg (0.7mmol) of 3-(2,4-dichlorophenyl)- 3,4-dihydro-1-[4- -
(hydroxymethyl)phenyl]-7-methanesulphonyl- pyrimido(4,5-d]pyrimidin-2(1H)-one and
2ml of aniline was heated at 120°C for 3 hours. The reaction was cooled to room

30 temperature then partitioned between 2M hydrochloric acid (20ml) and dichloromethane
(20ml). The organic layer was separated, washed with saturated aqueous sodium
bicarbonate (20ml), dried over magnesium sulphate, filtered and evaporated to give 200mg
(57%) of 7-anilino-3-(2,4-dichlorophenyl)-3,4-dihydro-1-{4-(hydroxymethyl)phenyl}-
pyrimido(4,5-d]pyrimidin-2(1H)-one as a yellow solid of melting point 121-125°C. [Mass

35 spectrum (ESI) MH" = 492].
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one as a white solid of melting point 142°C.

20 The 3-(2,4,6-trichlorophenyl)-7-methanesulphonyl-3,4-dihydro-1-
methylpyrimido[4,5-d]pyrimidin-2(1H)-one used as starting material was prepared in a
method analogous to that for 3-(2,6-dichlorophenyl)-7-methanesulphonyl-3,4-dihydro-1-
methylpyrimido(4,5-d]pyrimidin-2(1H)-one of Example 1 using 2,4,6-trichloroaniline in
place of 2,6-dichloroaniline.

25

Example 80

A solution of 200mg (0.23 mmol) of 1-[3-(tert-butyldiphenylsilyloxyethyl)phenyl]-

3-(2,4-dichlorophenyl)-7-[4-[2-(diethylamino)ethoxy]anilino]-3,4-dihydropyrimido(4,5-

30 d]pyrimidin-2(1H)-one in 5ml of tetrahydrofuran was treated with 0.5ml (0.5 mmol) of a
1M solution of tetrabutylammonium fluoride in tetrahydrofuran. After 1 hour the mixture
was evaporated and the product purified by chromatography on silica gel using
dichloromethane/methanol in a ratio 20:1 as eluting solvent. Evaporation of the product-
containing fractions followed by trituration of the residue with hexane and filtration gave

35  60mg (42%) 3-(2,4-dichlorophenyl)-7-{4-[2-(diethylamino)ethoxy]anilino}-3,4-dihydro-
1-[3-(2-hydroxyethyl))phenyl} pyrimido([4,5-d]pyrimidin-2(1H)-one as a white solid of
melting point 110°C.
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2(1H)-one and 1g (4.8 mmol) of 4-[2-(diethylamino)ethoxy]aniline was heated at 180°C
for 30 minutes. The mixture was cooled and the product purified by column

10 chromatography on silica gel using dichloromethane/methanol/acetic acid/water
(240:24:3:2) for the elution. Product-containing fractions were combined, evaporated and
the residue evaporated with toluene. The residue was then dissolved in 40ml of

) dichloromethane, washed with 40ml of saturated aqueous sodium bicarbonate solution,
dried over magnesium sulphate, filtered and evaporated to afford 200mg (33%) of 1-[3-

15 (tert-butyldiphenylsilyloxyethyl)phenyl}-3-(2,4-dichlorophenyl)-7-{4-{2-
(diethylamino)ethoxylanilino}-3,4-dihydropyrimido[4,5-d]pyrimidin-2(1H)-one as a
yellow gum. [Mass spectrum (ESI) MH" = 859}.

The 1-[3-(tert-butyldiphenylsilyloxyethyl)phenyl]-3-(2,4-dichlorophenyl)-3,4-
20 dihydro-7-methanesulphonyl-pyrimido(4,5-d]pyrimidin-2(1H)-one was prepared in a
manner analogous to that for 1-{3-(2-(tert-butyldiphenylsilyloxy)ethyl)phenyl}-3-(2-
chloro-6-methylphenyl)-3,4-dihydro-7-methanesulphonyl-pyrimido[4,5-d]pyrimidin-
2(1H)-one of Example 53(d) using 2,4-dichloroaniline in place of 2-chloro-6-
methylaniline. |
25

Example 81

A solution of 50mg (0.07 mmol) of 3-(2,4-dichlorophenyl)-7-[4-{2-

(diethylamino)ethoxy]anilino]-3,4-dihydro-1-{3-(2-phthalimidoethyl)phenyl} pyrimido-

30 [4,5-d]pyrimidin-2(1H)-one in 5ml of ethanol was treated with 0.5ml of hydrazine
hydrate. After 18 hours the mixture was evaporated and the product purified by column
chromatography on silica gel using dichloromethane/methanol/acetic acid/water
(60:18:2:3) for the elution. Product-containing fractions were combined, evaporated and
the residue evaporated with toluene. The residue was then dissolved in 40ml of

35  dichloromethane, washed with 40ml of saturated aqueous sodium bicarbonate solution,
dried over magnesium sulphate, filtered and evaporated. The residue was triturated with
pentane and filtered to give 10mg (23%) of 3-(2,4-dichlorophenyl)-7-[4-[2-
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| [: NA4LQ 10d]ﬁ}ﬂ1{@§f@(&f{))-one of Example 80 in 10ml of dichloromethane was treated with

0.05ml (0.32 mmol) of triethylamine and 34mg (0.2 mmol) of methanesulphonic !

anhydride. After 4 hours the mixture was washed with 10ml of saturated aqueous sodium

Ny bicarbonate, dried over magnesium sulphate, filtered and evaporated to give 100mg (90%)
of 3-(2,4-dichlorophenyl)-7-[4-[2-(diethylamino)ethoxy]anilino}-3,4-dihydro-1-[3-(2-

15 methanesulphonyloxyethyl)phenyl}pyrimido[4,5-d]pyrimidin-2(1H)-one as a white solid.
[Mass spectrum (ESI) MH" = 699].

b) A solution of 50mg (0.07 mmol) of 3-(2,4-dichlorophenyl)-7-[4-(2-
(diethylamino)ethoxy}anilino]-3,4-dihydro-1-[3-(2-methanesulphonyloxyethyl)phenyl}-
20 pyrimido[4,5-d]pyrimidin-2(1H)-one in 5 ml of dimethylformamide was treated with

17mg (0.09 mmol) of potassium phthalimide and the mixture was heated at 90°C for 1
hour. The mixture was cooled and evaporated. The residue was partitioned between 20ml
of ethyl acetate and 20 ml of water. The organic phase was dried over magnesium sulphate

and evaporated to yield 50mg (95%) of 3-(2,4-dichlorophenyl)-7-{4-[2-

25  (diethylamino)ethoxy)anilino]-3,4-dihydro-1-{3-(2-phthalimidoethyl)phenyl] pyrimido-
[4,5-d]pyrimidin-2(1H)-one as a white solid. [Mass spectrum (ESI) MH* = 750].

Example 82

30 50mg (0.07 mmol) of 3-(2,4-dichlorophenyl)-7-[4-[2-(diethylamino)ethoxy]-
anilino]-3,4-dihydro-1-{3-(2-methanesulphonyloxyethyl)phenyl] pyrimido[4,5-
d]pyrimidin-2(1H)-one of Example 81(a) was treated with 3ml of a 33% solution of
dimethylamine in ethanol and the mixture heated at 50°C for 3 hours. The mixture was
cooled and evaporated. The product was purified by column chromatography on silica gel

35 using dichloromethane/methanol/acetic acid/water (240:24:3:2) for the elution. Product-
containing fractions were combined, evaporated and the residue evaporated with toluene.
The residue was then dissolved in 40ml of dichloromethane, washed with 40mil of saturated
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10  of 4-[2-(diethylamino)ethoxy]aniline was heated at 180°C for 30 minutes. The mixture

¢

was cooled and the product purified by column chromatography on silica gel using
dichloromethane/methanol/acetic acid/water (240:24:3:2) for the elution. Product-
containing fractions were combined, evaporated and the residue evaporated with toluene.
The residue was then dissolved in 40ml of dichloromethane, washed with 40ml of saturated

15 aqueous sodium bicarbonate solution, dried over magnesium sulphate, filtered and
evaporated to afford 30mg (8%) of 3-(2,4-dichlorophenyl)-7-[4-{2-
(diethylamino)ethoxy]anilino]-3,4-dihydro-1-phenylpyrimido{4,5-d} pyrimidin-2(1H)-
one as a white solid of melting point 106-108°C.

20 The 3-(2,4-dichlorophenyl)-3,4-dihydro-7-methanesuiphonyl-1-
phenylpyrimido(4,5-d]pyrimidin-2(1H)-one used as starting material was prepared in a
method analogous to that for 3-(2,6-dichlorophenyl)-7-methanesulphonyl-3,4-dihydro-1-
phenylpyrimido[4,5-d]pyrimidin-2(1H)-one of Example 7 using 2,4-dichloroaniline in
place of 2,6-dichloroaniline. |

Example 84 -~

A mixture of 370mg (0.6 mmol) of (2-[3-[3-(2,6-dichlorophenyl)-7-

methanesulphonyl-2-0xo0-3,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-1-yl]-phenyl}-1,1-
30  dimethyl-ethyl)-carbamic acid tert-butyl ester and 300mg (3.2 mmol) of aniline was heated

at 140°C for 40 minutes and cooled. 10ml of dichloromethane and 10ml of trifluoroacetic

acid were added. After 10 minutes the mixture was evaporated and the product purified by

column chromatography on silica gel using dichloromethane/methanol/acetic acid/water

(240:24:3:2) for the elution. Product-containing fractions were combined, evaporated and
35 the residue evaporated with toluene. The residue was then dissolved in 40ml of

dichloromethane, washed with 40ml of saturated aqueous sodium bicarbonate solution,
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15 magnesium sulphate, filtered and evaporated to give 48g (92%) of ethyl 4-ethoxy-2-

methylthiopyrimidine-5-carboxylate as a colourless oil. [Mass spectrum (ESI) MH* = 243].

b) A dry-ice/acetone cooled solution of 15g (62 mmol) of ethyl 4-eth6xy-2-
methylthiopyrimidine-5-carboxylate in 500 ml of dichloromethane was treated dropwise
20 with 185ml (185 mmol) of a 1M solution of diisobutylaluminium hydride in
dichloromethane. After 1 hour, 12ml of saturated ammonium chloride was added and the
mixture allowed to warm to ambient temperature. The mixture was filtered through hyflo
filter aid and evaporated to afford 12.4g (100%) of 4-ethoxy-2-methylthio-5-
(hydroxymethyl)pyrimidine as a pale yellow oil. [Mass spectrum (ESI) MH" = 201].
25
c) A solution of 12.4g (62mmol) of 4-ethoxy-2-methylthio-5- (hydroxymethyl)-
pyrimidine in 500ml of dichloromethane was treated with 54g (620mmol) of manganese
dioxide. After 3 hours the mixture was filtered and evaporated to give 12.7g (100%) of 4-
ethoxy-2-methylthiopyrimidine-5-carboxaldehyde as a white solid. [Mass spectrum (ESI)
30 MH'=199].

d) A mixture of 12.7g (64 mmol) of 4-ethoxy-2-methylthiopyrimidine-5-
carboxaldehyde, 10.4g (64mmol) of 2,6-dichloroaniline and 0.6g (3 mmol) of
toluenesulphonic acid monohydrate in 400ml of toluene was heated at reflux with

35 azeotropic removal of water for 18 hours. The mixture was cooled and added dropwise to
an ice-cooled suspension of 2.4g (65mmol) of lithium aluminium hydride in 400ml of
tetrahydrofuran. After 1 hour, the mixture was quenched by the cautious addition of 2.4ml
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heated at 100°C for 15 minutes then cooled. The mixture was evaporated and cautiously

partitioned between 200ml of ethyl acetate and 200ml of water. The organic phase was
dried over magnesium sulphate, filtered and evaporated. The product was purified by flash

20 chromatography on silica gel eluting with diethyl ether/isohexane in a ratio of 1:9 to give
3.2g (22%) of 4-chloro-5-(2,6-dichloroanilinomethyl)-2-methylthiopyrimidine as a pale
yellow oil. [Mass spectrum (ESI) MH™ = 334].

g) A solution of 520mg (1.6 mmol) of 4-chloro-5-(2,6-dichloroanilinomethyl)-2-

25  methylthiopyrimidine, 420mg (1.6 mmol) of (2-(3-aminophenyl)-1,1-dimethyl-ethyl)-
carbamic acid tert-butyl ester and 250mg (1.7 mmol) of N,N-diethylaniline in 5ml of
dichloromethane was heated at 80°C until the solvent had evaporated and then to 120°C
for 30 minutes and then cooled. The product was purified by flash chromatography on
silica gel eluting with diethyl ether/isohexane in a ratio 1:1 to givé 350mg (39%) of (2-(3-

30  [5-[(2,6-dichlorophenylamino)-methyl]-2-methylthiopyrimidin-4-yl-amino]-phenyl)-1,1-
dimethyl-ethyl)-carbamic acid tert-butyl ester as a white solid. [Mass spectrum (ESI) MH?*
= 562].

h) A solution of 320mg (0.6 mmol) of (2-(3-[5-[(2,6-dichlorophenylamino)-methyl]-
35  2-methylthiopyrimidin-4-yl-amino]-phenyl)-1,1-dimethyl-ethyl)-carbamic acid tert-butyl
ester in 40ml of toluene was treated with 0.25ml (1.8 mmol) of triethylamine and the

resulting solution was added dropwise to a solution of phosgene (0.6ml of 2 20% solution



o MP1OYDYDE () - 9&"10%%& ()-nmminnppl gl [:vU410 9 9-#10%s& ()- 9 9
$10%6WEs&' ()-9 1 $10%" $k& ()-9 ' $10%#a& ()- 9 10%%& ()- BApril 2003
10% % & &% Iqqursssss| obU410 9 $@0%%s& ()-10f 9% 10f 9% 10f 9% 9

L6&$1096 ' Q09/34744 " | 68$510% % & () - ?&3M 1L0%W W& () - PCT/EP99/07675
98&010% % & ()-ssstttu|[:bW410 9 9 10%:%5& ()- 9s10%%& ()-9 9
1096 %6 & ( )n tbi@enk) s Y ther 4Gord oBiddieafss Bhd BW&%E& Jat veflusofpr [L holabddd 9

g/&éi/% 00/25/ ?;ﬁ é)g%‘; Coé)ﬂafb %&0?/@ W@%‘!ﬁ)ﬂ@g{e? ?]8]%@ %f r’f&f} cy 4 é%y: Pphase was

96F 1096 Yeidel Jover PagaEdhits sulphatd, fRERDAURDE éﬁatedato E3BY (1PO%) of (2-[3-[3-

0" F1094 &/ PLchIORIERY %»)773@3@{?%5 Bty é&ﬁ@ﬁ”%@%%ﬁpm@w&m

93M 10%A4 en f@ﬂ’{%&( hoB4Hhi& a biltert DL 69184,

<kn| [ : A41§4:!9a 9ng ? 910%/4& ()- 5 sv&moté&fe/f%&“(v?ﬁ% ks
1SY&$10%-Fpecgrym (BS QM o & ()- of "10%4& ()-] | obU410

9$@L 0988 () 109 109 10% 9; " 10904 & ()- 9: 10%?/0{& O- .yl fV(iO%/u&y& ()-
Y/ Y0%" y& ()- [|[:bUAL0 O 9nLOYBE ( [@ (O

9( " 109884’ 11) gt salptignef %%Om&(ﬁeﬁmlzy @vipr &Q@l@imsl:mém :mpgthylthio-2-

(R+q$[1OZGLTJ14 %613@?111 d?&%ﬁﬁf%{rﬁd o[4 sﬁoﬁ/ﬁ%@dxﬁl B@/%Qﬁﬂgﬁi&( )dlmet@lyﬁ%gl %(#g 8
dogiatod@Rme (1

g* 10;/&/&@ (cprbagniy 2099see: DU exter isHi0sl yzai@mm@

I 10984/&
910986 ( )rg)ng@ %&;W }% gtgﬁ?%oq%%&v Wwat%%ﬁgo’@(@/&ﬁ&re &%Ac{ ff)kJ %Qrsg
9109884& ( )Dizidthy lsulpbogldg (0.3 p9Raas ¢ddeda égmxﬁlx&ﬂv(e; 10 mmute$ mmw&éa@}rate

: $109084&
' 95$@L0% (3/8&“{"3“5 s(?%%%‘@%%ﬁ%@ﬁ e ot} ‘%’%}aoogd“ f"ve’ BELR &)
slag 1/00;8/8/& (s)ﬂpimq/ﬁltdoeamd e\émqgmdmmﬁz mg 9@?@)"/@%‘&3([}3 248d1 rouhe(n)y
0606 0, 0/ 0, 0,
s10000pe [T R S P S R A U A PP L
e vU410 91&&&%@1@@)@&&@:&%&&1 (e;t.ump@@g%m@olgg [Ivm@svmu(xy (ESI) MH"
M 9% 94.0%+&. () l. 29* 904 0% $y& ()-F4gr|[:vU4l0 9 9F

The (2-(3-aminophenyl)-1,1-dimethyl-ethyl)-carbamic acid tert-butyl ester used as

20  starting material in part (g) above was prepared as follows:

), A solution of 4g (16.5 mmol) of ethyl 4-bromophenylacetate in 60ml of diethyl
ether was treated with 26ml (36.4 mmol) of a 1.4M solution of methylmagnesium bromide

in toluene/tetrahydrofuran (3:1) and the mixture heated at 40°C for 1 hour and then

25 cooled. 100m! of saturated aqueous ammonium chloride were added and the phases
separated. The organic phase was dried over magnesium sulphate, filtered and evaporated
to give 3.5g (93%) of 1-(4-bromophenyl)-2-methyl-propan-2-ol as a colourless oil. [Mass N
spectrum (ESI) MH" = 229].

30 k) A solution of 3.5g (15.4 mmol) of 1-(4-bromophenyl)-2-methyl-propan-2-ol in
20ml of glacial acetic acid was treated with 630mg (15.4 mmol) of acetonitrile and cooled
in ice. 10ml of concentrated sulphuric acid was added slowly and the mixture stirred for 72
hours. The mixture was poured into 300ml of ice/water and neutralised with potassium
carbonate. The product was extracted with diethyl ether (2x250ml). The combined organic

35 phases were dried over magnesium sulphate, filtered and evaporated. The product was
purified by recrystallisation from diethyl ether/hexane to give 3.3g (80%) of N-[2-(4-
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9. F10 /&?&& pl)essure for 6 hours, filtered and evaporated. The residue was partitioned between 60ml of

ethyl acetate and 60ml of saturated aqueous sodium bicarbonate. The organic phase was
dried over magnesium sulphate, filtered and evaporated to give 1.7g (75%) of N-[2-(3-
aminophenyl)-1,1-dimethyl-ethyl]-acetamide as an orange gum. [Mass spectrum (ESI)
MH" = 207].

20
n) A solution of 1.7g (8.3 mmol) of N-[2-(3-aminophenyl)-1,1-dimethyl-ethyl]-
acetamide in 20ml of ethylene glycol was treated with 3g (75 mmol) of sodium hydroxide
and the mixture heated at 195°C for 20 hours. The mixture was cooled and added to 150m!
of 1M aqueous sodium hydroxide saturated with sodium chloride. The product was

25  extracted with diethyl ether (3x100ml). The combined organic phases were dried over
magnesium sulphate, filtered and evaporated to give 1.2g (88%) of 3-(2-amino-2-methyl-
propyl)-aniline as a colourless oil. [Mass spectrum (ESI) M+CH3;CN" = 206). B

o) A dry-ice/acetone cooled solution of 1g (6.1 mmol) of 3-(2-amino-2-methyl-

30 propyl)-aniline in 30ml of tetrahydrofuran was treated dropwise with a solution of 1.13g
(6.1 mmol) of di-tert-butyl dicarbonate in 20 ml of tetrahydrofuran. The cooling was
removed after 1 hour and the mixture allowed to warm to ambient temperature and stirred
at this temperature for 2 hours. 40ml of saturated aqueous ammonium chloride was added.
The organic phase was dried over magnesium sulphate, filtered and evaporated. The

35 product was purified by flash chromatography on silica gel using diethyl ether/isohexane in
a ratio of 1:1 as eluent to give 960mg (60%) of (2-(3-aminophenyl)-1,1-dimethyl-ethyl)-
carbamic acid tert-butyl ester as a white solid. [Mass spectrum (ESI) MH" = 265).
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15 trifluoroacetate as a white solid of melting point 232°C.

The (2-[3-[3-(2,6-dichlorophenyl)-7-methanesulphonyl-2-oxo-3,4-dihydro-2H-
- pyrimido[4,5-d]pyrimidin-1-yl]-phenyl]-2-ethyl-butyl)-carbamic acid tert-butyl ester
used as starting material was prepared using a method analogous to that described for (2-
20 [3-[3-(2,6-dichlorophenyl)-7-methanesulphonyl-2-oxo-3,4-dihydro-2H-pyrimido[4,5-
d}pyrimidin-1-yl]-phenyl]-1,1-dimethyl-ethyl)-carbamic acid tert-butyl ester of Example
84 using (2-(3-aminophenyl)-2-ethyl-butyl)-carbamic acid tert-butyl ester in place of (2-
(3-aminophenyl)-1,1-dimethyl-ethyl)-carbamic acid tert-butyl ester.

25 The (2-(3-aminophenyl)-2-ethyl-butyl)-carbamic acid tert-butyl ester was
prepared as follows:

a) A dry-ice/acetone cooled solution of 2g (12 mmol) of 3-nitrophenylacetonitrile in
100ml of tetrahydrofuran was treated with 4.4g (26.5 mmol) of iodoethane, 3g (27 mmol)
30 of potassium tert-butoxide and 800mg (3 mmol) of 18-crown-6. The mixture was stirred
for 18 hours allowing the reaction temperature to steadily rise to ambient temperature.
100m! of saturated aqueous ammonium chloride were added and the organic phase
separated, dried over magnesium sulphate, filtered and evaporated. The product was
purified by flash chromatography on silica gel using diethyl ether/hexane in a ratio of 3:7 as
35 eluent. Product-containing fractions were evaporated to give 2.1g (80%) of 2-ethyl-2-(3-
nitro-phenyl)-butyronitrile as a pale brown oil. [Mass spectrum (ESI) MH" = 219].
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of tetrahydrofuran was treated with 30ml (30mmol) of a 1M solution of lithium

10  aluminium hydride in tetrahydrofuran and the mixture was heated at reflux for 2 hours

then cooled. The mixture was cautiously quenched by the addition of 1ml water, 0.5ml 2M
\ sodium hydroxide and 1.5ml water and then filtered through hyflo filter aid. The filtrate
) was evaporated to give 0.88g (35%) of 3-(1-aminomethyl-1-ethyl-propyl)-aniline as a pale
yellow oil. [Mass spectrum. (ESI) MH" = 193].
15
d) A dry-ice/acetone solution of 880mg (4.6 mmol) of 3-(1-aminomethyl-1-ethyl-
propyl)-aniline in 30ml of tetrahydrofuran was treated dropwise with a solution of 850mg
(4.6rhrnol) of di-tert-butyl dicarbonate in 30 ml of tetrahydrofuran. After 1 hour the
cooling was removed. After a further 2 hours 40ml of saturated aqueous ammonium
20 chloride were added. The organic phase was dried over magnesium sulphate, filtered and
evaporated. The product was purified by flash chromatography on silica gel using diethyl
ether/isohexane in a ratio 2:3 as eluent. Product-containing fractions were evaporated to
afford 950mg (71%) of (2-(3-aminophenyl)-2-ethyl-butyl)-carbamic acid tert-butyl ester
as a pale orange oil. [Mass spectrum (ESI) MH" = 293].
25

Example 86

A solution of 200mg (0.3 mmol) of 2-(3-{3-[3-(2,4-dichlorophenyl)-2-ox0-7-
phenylamino-3,4-dihydro-2H-pyrimido{4,5-d]pyrimidin-1-yl}-phenyl]-propyl)-

30 isoindole-1,3-dione in 10ml of ethanol was treated with 1ml of hydrazine hydrate. After 18
hours at ambient temperature the mixture was evaporated and the product purified by
column chromatography on silica gel using dichloromethane/methanol/acetic acid/water
(240:24:3:2) for the elution. Product-containing fractions were combined, evaporated and
the residue evaporated with toluene. The residue was then dissolved in 40ml of

35 dichloromethane, washed with 40ml of saturated aqueous sodium bicarbonate solution,
dried over magnesium sulphate, filtered and evaporated to afford, after trituration in

dichloromethane/pentane, 25mg (16%) of 1-[3-(3-amino-propyl)-phenyl}-3-(2,4-
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carboxylate was added slowly. After a further 40 minutes the reaction was quenched by the
cautious addition of 60ml of saturated aqueous ammonium chloride. The mixture was
separated and the organic phase dried over magnesium sulphate, filtered and evaporated to
give 14.2g (99%) of ethyl 4-(4-methoxy-benzyloxy)-2-methylthiopyrimidine-5-carboxylate
as a pale yellow oil. [Mass spectrum (ESI) MH" = 335].

b) An ice-cooled suspension of 1.6g (42 mmol) of lithium aluminium hydride in
150ml of tetrahydrofuran was treated slowly with a solution of 14g (42 mmol) of ethyl 4-
(4-methoxy-benzyloxy)-2-methylthiopyrimidine-5-carboxylate in 150ml of
tetrahydrofuran. After 15 minutes the reaction was quenched by the cautious addition of
1.5ml of water, 0.8ml of 2M aqueous sodium hydroxide and 2.3ml of water. The resulting
suspension was filtered through hyflo filter aid. The filtered solid was washed thoroughly
with tetrahydrofuran and the combined filtrate and washings evaporated. The residue was
partitioned between 200ml of dichloromethane and 100ml of water. The organic phase was
dried over magnesium sulphate and filtered. To the filtrate was added a further 100ml of
dichloromethane which was then treated with 36g (414 mmol) of manganese dioxide. The
mixture was stirred at ambient temperature for 2 hours and filtered through hyflo filter
aid. The filtrate was evaporated to give 11.6g (95%) of 4-(4-methoxy-benzyloxy)-2-
methylthiopyrimidine-5-carboxaldehyde as a pale yellow oil. [Mass spectrum (ESI) MH" =
291].

c) A mixture of 11.6g (40 mmol) of 4-(4-methoxy-benzyloxy)-2-
methylthiopyrimidine-5-carboxaldehyde, 6.5g (40 mmol) of 2,4-dichloroaniline and
400mg (2.1 mmol) of toluenesulphonic acid monohydrate was heated at reflux with
azeotropic removal of water for 1 hour and cooled. The mixture was added dropwise to an

ice-cooled suspension of 1.5g (40 mmol) of lithium aluminium hydride in 100ml of
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evaporated. The residue was cautiously partitioned between 40ml of ice/water and 30ml of

20 diethyl ether. The aqueous phase was extracted with a further 30ml of diethyl ether and the

combined organic phases were dried over magnesium sulphate, filtered and evaporated to
give 1.1g (87%) of 4-chloro-5-(2,4-dichloroanilinomethyl)-2-methylthiopyrimidine as an
oil which slowly solidified to a white solid. {Mass spectrum (ESI) MH" = 334].

25 .f) A solution of 180mg (0.54 mmot) of 4-chloro-5-(2,4-dichloroanilinomethyl)-2-
methylthiopyrimidine in 3ml of dichloromethane was treated with 150mg (0.54 mmol) of
2-[3-(3-aminophenyl)-propyl}-isoindole-1,3-dione and 85mg (0.57 mmol) of N,N-

diethylaniline and the mixture heated to120°C allowing the dichloromethane to evaporate -

and then heated at 120°C for a further 30 minutes. The cooled mixture was subjected to

30 flash chromatography on silica gel eluting with ethyl acetate/isohexane in a ratio of 1:2.
Product-containing fractions were combined and evaporated to give 200mg (64%) of 2-[3-
[3-[5-[(2,4-dichloroanilinomethyl}-2-methylthiopyrimidin-4-yl-amino)-phenyl]-propyl] -
isoindole-1,3-dione as a white solid. [Mass spectrum (ESI) MH™ = 578).

35 g) A solution of 200mg (0.35 mmol) of 2-[3-{3-[5-[(2,4-dichloroanilinomethyl]-2-
methylthiopyrimidin-4-yl-amino]-phenyl}-propyl]-isoindole-1,3-dione in 10ml of toluene
was treated with 0.15ml (1.05 mmol) of triethylamine and the resulting mixture was added
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) dichloromethane and 20ml of saturated aqueous sodium bicarbonate were added. The

organic phase was dried over magnesium sulphate, filtered and evaporated to give 190mg

15 (100%) of 2-[3-[3-[3-(2,4-dichlorophenyl)-7-methanesulphonyl-2-0x0-3,4-dihydro-2H-
pyrimido[4,5-d]pyrimidin-1-yl}-phenyl]-propyl]-isoindole-1,3-dione as a white solid.
[Mass spectrum (ESI) MH" = 636).

i) A mixture of 190mg (0.3 mmol) of 2-[3-[3-[3-(2,4-dichlorophenyl)-7-

20 methanesulphonyl-2-oxo-3,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-1-yl]-phenyl]-
propyl}-isoindole-1,3-dione and 1ml of aniline was heated at 140°C for 35 minutes and
then cooled. The mixture was added to 40ml of 2M aqueous hydrochloric acid and the
precipitated product was filtered off, washed with 2M aqueous hydrochloric acid, then
with water and finally dried to give 200mg (100%) of 2-[3-[3-[3-(2,4-dichlorophenyl)-2-

25 oxo-7-phenylamino-3,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-1-yl}-phenyl}-propyl]-
isoindole-1,3-dione as a pale brown solid. {Mass spectrum (ESI) MH" = 649].

The 2-[3-(3-aminophenyl)-propyl}-isoindole-1,3-dione used as starting material in
part (f) was prepared as follows:

30
j) To a solution of 15g (100 mmol) of sodium iodide in 120m! of acetone was added
3g (11 mmol) of N-(3-bromopropyl)phthalimide and the mixture was heated at reflux for
30 minutes. The cooled mixture was filtered and evaporated. The residue was partitioned
between 50ml of diethyl ether and 50ml of water. The organic phase was dried over

35 magnesium sulphate, filtered and evaporated to give 2.6g (75%) of N-(3-
iodopropyl)phthalimide as a white solid. [Mass spectrum (ESI) MH" = 316].
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k) Under an atmosphere of nitrogen, a stirred suspension of 1.6g (24 mg.atom) of zinc
dust (< 10 micron diameter) in 20ml of dimethylformamide was treated with 0.11ml (1.2
mmot) of 1,2-dibromoethane and the mixture was heated to 60°C then allowed to cool to
room temperature. The heating and cooling was reéeated twice more. 0.04ml (0.24 mmol)

5 of chlorotrimethylsilane was added and the mixture stirred at ambient temperature for 30
minutes. The mixture was then treated with 1.26g (4 mmol) of N-(3-

iodopropyl)phthalimide and the resulting suspension stirred for 30 minutes at ambient

temperature and then heated at 35°C for 1 hour and cooled. To the mixture were then
added sequentially 750mg (3 mmol) of 1-iodo-3-nitrobenzene, 60mg (0.06 mmol) of
10 tris(dibenzylideneacetone)dipalladium and 70mg (0.23 mmol) of tri(o-tolyl)phosphine
and the resulting mixture stirred at ambient temperature for 1 hour. The suspension was
filtered and the filtrate diluted with 50ml of ethyl acetate, washed twice with 40ml of water,
) dried over magnesium sulphate, filtered and evaporated. The product was purified by flash
chromatography on silica gel using ethyl acetate/isohexane in a ratio of 1:2 as eluent.
15 Product containing fractions were combined and evaporated to give 190mg (20%) of 2-{3-
(3-nitrophenyl)-propyl}-isoindole-1,3-dione as a pale pink solid. [Mass spectrum (ESI)
MH" =311].

1) A solution of 190mg (0.6 mmol) of 2-[3-(3-nitrophenyl)-propyl]-isoindole-1,3-

20 dionein 20ml of ethanol was treated with 50mg of 10% palladium on charcoal and shaken
in an atmosphere of hydrogen for 2 hours. The mixture was filtered and the filtrate
evaporated to give 120mg (71%) of 2-[3-(3-aminophenyl)-propyl]-isoindole-1,3-dione as
a yellow oil. [Mass spectrum (ESI) MH" = 281].

25 Example 87

A solution of 58mg (0.1mmol) of 7-anilino-3-(2,4-dichlorophenyl)-3,4-dihydro-1- -
[3-(2-methanesulphonyloxyethyl)phenyl]-pyrimido(4,5-d]pyrimidin-2(1H)-one
(prepared in Example 74) and 0.5ml of diethylamine in 2ml of ethanol was heated at 50°C
30  for 3 hours. The reaction mixture was evaporated and the crude material purified by flash
chromatography on silica gel, eluting with 5% methanol in dichloromethane. Product
containing fractions were combined and evaporated to give 16mg (28%) of 7-anilino-3-
(2,4-dichlorophenyl)-1-[3-[2-(diethylamino)ethyl] phenyl]-3,4-dihydro-pyrimido[4,5-
d]pyrimidin-2(1H)-one as an off-white solid of melting point 186°C. [Mass spectrum
35 (ESI) MH" = 561].
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15 A solution of 58mg (0.1mmol) of 7-anilino-3-(2,4-dichlorophenyl)-3,4-dihydro-1-
(3-(2-methanesulphonyloxyethyl)phenyl]-pyrimido{4,5-d}pyrimidin-2(1H)-one
(prepared in Example 74) and 100mg of piperazinein 2ml of ethanol was heated at 50°C
for 3 hours. The reaction mixture was evaporated and the crude material purified by flash
chromatography on silica gel, eluting with dichloromethane/methanol/acetic acid/water

20 (90:18:3:2). Product containing fractions were combined and evaporated. The residue was
dissolved in 10ml of dichloromethane, washed with saturated aqueous sodium bicarbonate
(10ml), dried over magnesium sulphate, filtered and evaporated to give 3mg (5%) of 7-
anilino-3-(2,4-dichlorophenyl)-3,4-dihydro-1-[3-[2-(1-piperazinyl)-ethyl] phenyl]-
pyrimido[4,5-d]}pyrimidin-2(1H)-one as a white solid of melting point 126°C. [Mass

25  spectrum (ESI) MH" = 574].

Example 90

A mixture of 100mg (0.26mmol) of 3~(2,6-dichlorophenyl)-3,4-dihydro-7-

30 (methanesulphonyl)-1-methylpyrimido(4,5-d}pyrimidin-2(1H)-one (prepared in Example
1f) and 2ml of furfurylamine was stirred at room temperature overnight under a nitrogen
atmosphere. The reaction mixture was partitioned between dichloromethane (10ml) and
2M hydrochloric acid (10ml), and the organic phase washed with saturated aqueous
sodium bicarbonate (10ml), dried over magnesium sulphate, filtered and evaporated. The

'35 crude material was triturated with diethyl ether/hexane, filtered and dried under vacuum
to give 80mg (76%) of 3-(2,6-dichlorophenyl)-3,4-dihydro-7-(furan-2-yl-methylamino)-
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A solution of 320mg (0.47mmol) of 1-[3-(2-tert-butyldiphenyisilyloxyethyl)-
phenyl]-3-(1-oxy-pyridin-3-yl)-7-phenylamino-3,4-dihydro-pyrimido[4,5-d] pyrimidin-
2(1H)-one in dry tetrahydrofuran (5ml) was treated with 0.425ml (0.425mmol) of
tetrabutylammonium fluoride (1M solution in tetrahydrofuran) then stirred at room
10 temperature for 2 hours. The solvent was evaporated and the crude material purified by
flash chromatography on silica gel, eluting with 10% methanol in dichloromethane
) Product containing fractions were combined and evaporated to give 95mg (61%) of 1-[3-
L (2-hydroxyethyl)-phenyl]-3-(1-oxy-pyridin-3-yl)-7-phenylamino-3,4-dihydro-
pyrimido[4,5-d]pyrimidin-2(1H)-one as a pale brown solid of melting point 220°C (with
15 decomposition). [Mass spectrum (ESI) MH" = 455,

The 1-[3-(2-tert-butyldiphenylsilyloxyethyl)-phenyl}-3-(1-oxy-pyridin-3-yl)-7-
phenylamino-3,4-dihydro-pyrimido{4,5-d]pyrimidin-2(1H)-one used as the starting
material was prepared in a manner analogous to that described in Example 53, using 3-

20 aminopyridine in place of 2-chloro-6-methyl-aniline (53b) and 3 molar equivalents of 3-
chloroperbenzoic acid instead of 2 (53d).

Example 92

25 A solution of 320mg (0.47mmol) of 1-[3-(2-tert-butyldiphenylsilyloxyethyl)-
phenyl]- 3-(furan-2-yl-methyl)-7-phenylamino-3,4-dihydro-pyrimido[4,5-d] pyrimidin-
2(1H)-one in dry tetrahydrofuran (5ml) was treated with 0.6ml (0.6mmol) of
tetrabutylammonium fluoride (1M solution in tetrahydrofuran) then stirred at room
temperature for 2 hours. The solvent was evaporated and the crude material purified by

30 flash chromatography on silica gel, eluting with 4:1 ethyl acetate/hexane. Product
containing fractions were combined and evaporated to give 170mg (82%) of 3-(furan-2-yl-

“methyl)-1-[3-(2-hydroxyethyl)-phenyl]-7-phenylamino-3,4-dihydro-pyrimido{4,5-
d}pyrimidin-2(1H)-one as a pale pink solid of melting point 195°C. [Mass spectrum (ESI)
MH" = 442].

The 1-{3-(2-tert-butyldiphenylsilyloxyethyl)-phenyl]- 3-(furan-2-yl-methyl)-7-
phenylamino-3,4-dihydro-pyrimido(4,5-d]pyrimidin-2(1H)-one used as the starting
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99L"10% $" & () - 4ky, lower cycloalkyl or lower cycloalkyl-lower alkyl, and

R? represents hydrogen, lower alkyl, aryl, aryl-lower alkyl, heteroaryl,

heteroaryl-lower alkyl, lower cycloalkyl, lower cycloalkenyl or lower cycloalkyl-
15 lower alkyl,
and pharmaceutically acceptable salts of basic compounds of formula I with acids, or

pharmaceutically acceptable salts of acidic compounds of formula I with bases.

2. Compounds according to claim 1 of the general formula
20
e e
HI}I N l?l O -
R R

wherein R'° represents lower alkyl, aryl or aryl-lower alkyl, R*® represents aryl and
R¥ represents hydrogen, lower alkyl, aryl or aryl-lower alkyl.
25

3. Compounds according to claim 2 of the general formula
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represents phenyl substituted by a group of the formula -Z-NR*R® in which Z represents a
spacer group and R*and R’ each individually represent hydrogen or lower alkyl or R*and
15 R’together with the nitrogen atom to which they are attached represent a 4-, 5- or 6-

membered saturated or partially unsaturated or 5- or 6-membered aromatic heterocyclic
group which contains one or more hetero atoms selected from nitrogen, sulphur and

oxygen and which is optionally substituted by lower alkyl, lower alkoxy and/or oxo and/or
which is optionally benz-fused.

20
8. Compounds according to Claim 1 of the general formula
)
21 B
R
N= I N
PNE SN (o)
H'l\l N f}l )
B o

25

wherein R'' represents lower alkyl, R*' represents aryl and R* represents heteroaryl-lower

alkyl.

9. Compounds according to claim 8, wherein R'! represents isopropyl.
30 ‘
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wherein R? and R® have the significance given in claim 1, with the proviso that any
hydroxy, amino or carboxylic acid group present may be in protected form, and L
- signifies benzyl sulphonyl or lower alkanesulphonyl,

with an amine of the general formula

20

R™NH, ()
25

wherein R' has the significance given in claim 1, with the proviso that any hydroxy,
amino or carboxylic acid group present may be in protected form,
and, where required, converting a protected hydroxy or protected amino or protected

carboxylic acid group present in the reaction product into a free hydroxy or free amino or
30 free carboxylic acid group,
or

b) for the manufacture of a.compound of formula I in which R! represents hydrogen,
cleaving off the aryl-methyl group from a compound of formula I in which R' signifies
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signifies benzy sulphcgny] or lower alkanesulphonyl.

15. A pharmaceutical preparation for the treatment of prophylaxis of
inflammatory, immunological, oncological, broncho-
pulmonary, dermatological and cardiovascular disorders, for the treatment of asthma,
central nervous system disorders or diabetic complications or for the prevention of graft
rejection following transplant surgery, containing a compound according to any one of
claims 1 to 11 or a pharmaceutically acceptable salt thereof in association with a
compatible pharmaceutical carrier material.

16. - A process for the production of a pharmaceutical preparation
for the treatment or prophylaxis of inﬂammétory, immuno-
logical, oncological, bronchopulmonary, dermatological and cardiovascular disorders, for
the treatment of asthma, central nervous system disorders or diabetic complications or for
the prevention of graft rejection following transplant surgery, which process comprises
bringing one or more compounds according to any one of claims 1to 11 ora ’
pharmaceutically acceptable salt thereof and, if desired, one or more other therapeutically
valuable substances into a galenical administration form together with a compatible
pharmaceutical carrier.

17. The use of a compound according to any one of claims 1 to 11 or a
pharmaceutically acceptable salt thereof in the treatment or prophylaxis of
illnesses, inflammatory, immunological, oncological,

bronchopulmonary, dermatological and cardiovascular disorders, for the treatment of
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asthma, central nervous system disorders or diabetic complications or for the prevention
of graft rejection following transplant surgery.

18. The use of a compound according to any one of Claims 1 to 11 or a
pharmaceutically acceptable salt thereof for the manufacture of a medicament

for the treatment or prophylaxis of illnesses,
inflammatory, immunological, oncological, bronchopulmonary, dermatological and.
cardiovascular disorders, for the treatment of asthma, central nervous system disorders or

diabetic complications or for the prevention of graft rejection following transplant surgery.

19. Compounds according to any one of claims 1 to 11 and their
pharmaceutically acceptable salts, when manufactured according to the process claimed in

claim 13 or according to a process equivalent thereto.

20. Compounds according to any one of claims 1 to 11 or a pharma-
ceutically acceptable salt thereof for use as a medicament for the treatment or
prophylaxis of inflammatory, immunological, oncological, bronchopulmonary,
dermatological and cardiovascular disorders, for the treatment of asthma, central nervous.
system disorders or diabetic complications or for the prevention of graft rejection

fb]lowing transplant surgery.



