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Bicyclic nitrogen heterocycles

The present invention relates to bicyclic nitrogen heterocycles. More particularly,
the invention is concerned with amino-substituted dihydropyrimido(4,5-d]pyrimidinone

derivatives, a process for their manufacture and pharmaceutical preparations containing

them.

The amino-substituted dihydropyrimido[4,5-d]pyrimidinone derivatives provided

- by the present invention are compounds of the general formula

NZ Y N’Rz'
o
i |

n—-=

!
R1

wherein

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

R’ represents hydrogen, lower alkyl, aryl, aryl-lower alkyl, heteroaryl, ,

~ heteroaryl-lower alkyl, lower cycloalkyl, lower cycloalkenyl or lower cycloalkyl-

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. -

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
asthma, central nervous system disorders or diabetic complications or for the prevention
of graft rejection following transplant surgery.
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As used herein, the term "lower alkyl", alone or in combination as in "aryl-lower
alkyl", "heteroaryl-lower alkyl" and "lower cycloalkyl-lower alkyl", means a straight-chain
or branched-chain alkyl group containing from 1 to 7, preferably from 1 to 4, carbon
atoms, such as methyl, ethyl, n-propyl, isopropyl, ﬁ-butﬂ, sec.butyl, tert.bﬁtyl, n-pentyl,
n-hexyl, n-heptyl and the like.

The term "lower alkoxy" means a lower alkyl group as defined earlier which is
bonded via an oxygen atom, with examples of lower alko_ky groups being methoxy, ethoxy,
n-propoxy, isopropoxy, n-butoxy, sec.butoxy, tert.butoxy, n-pentoxy and the like.

The term "lower cycloa]]cyl"', alone or in combination as in "lower cycloalkyl-lower
alkyl", means a cycloalkyl group containing from 3 to 7, preferably from 4 to 6, carbon
atoms, i.e. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.

The term "lower cycloalkenyl” means a cycloalkenyl group containing from 4 to 7
carbon atoms, e.g. cyclobutenyl, cyclopentenyl, cyclohexenyl and the like.

The term "aryl", alone or in combination as in "aryl-lower alkyl", means a phenyl or
naphthyl group which is optionally mono- or multiply-substituted by halogen, lower alkyl,
lower alkoxy, lower-alkoxy lower alkyl, triﬂuoromethyi, hydroxy, hydroxy lower-alkyl,
carboxylic acid, carboxylic ester, nitro, amino, phenyl or the like, particularly by halogen,
lower alkyl, lower alkoxy, trifluoromethyl, hydroxy, nitro, amino and phenyl, wherein the
substituents may be the same or different, and/or by a group of the formula -Z-NR'R® or
-Z-OR® in which Z represents a spacer group and R*and R® each individﬁa]ly represent
hydrogen or lower alkyl or R* and 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, and in which R® is defined
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(CH3y),- in which n smndsl_for 2, 3 or 4. The carbon atoms of

‘the -(CH,), 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, morpholihyl and indolyl are examples of
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-metho$cyphenyl, 2,6-difluorophenyl, 2,6-dichlorophenyl, 3-(2-
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aminoethyl)-phenyl, 4-(2-hydroxyethyl)-phenyl, 4-(2- d1ethylam1noethoxy)-pheny1 3-(2-
phthalimidoethyl)-phenyl and the like.

The term "heteroaryl", alone or in combination as in" heteroaryl-lower alkyl",

5 means a 5- or 6-membered heteroaromatic group which contains one or more hetero
atoms selected from N, S and O and which may be benz-fused and/or substituted in the
same manner as "aryl" defined earlier. Examples of typical heteroaryl groups are thienyl, .
furyl, pyridyl, pyrimidinyl, quinolyl, indolyl, benzofuranyl, imidazole, 1,2,3-triazole, 1,2,4-
triazole, tetrazole, thiazole, pyridine-N-oxide and the like. .

10

The term "halogen" means fluorine, chlorine, bromine or iodine.

A preferred ciass of compouﬂds provided by the present invention comprises those

PN | PY (1a)

‘wherein R'° represents lower alkyl, aryl or aryl-lower alkyl R? represents aryland.
R* represents hydrogen, lower alkyl, aryl or aryl—lower alkyl.

of the general formula
15

20
Preferred compounds falling under formula Ia have the formula

' F‘120
(lai)
I
: l:*101 ' Rso

25 wherein R'® represents aryl and R® and R* have the significance given eatlier.

R preferably represénts phenyl. R® preferably represents halophenyl, especially
2,6-dichlorophenyl. R* preferably represents phenyl subsututed by a group of the formula
-Z-NRR® defined hereinbefore.
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Another preferred class of compounds provided by the present invention comprises
those of the general formula
. 21
' : - ~ (Ib)
A
R R

wherein R!! represents lower alkyl, R”' represents aryl and R* represents
heteroaryl-lower alkyl. R*! preferably represents 1sopropyl and R* preferably represents
halophenyl.

1-[3-(2-Aminoethyl)phenyl]-7-anilino-3-(2,6-dichlorophenyl)-3,4-
dihydropyrimido[4,5-d]pyrimidin-2(1H)-one is a particularly preferred compound of
formula I. ' o '

Other representative compounds of the present invention are

3-(2, 6-d1chlor0pheny1) -7- [4- [2-(d1ethy]ammo)ethoxy]an1hno]-3 4-d1hydro-1-
methylpyrimido[4,5-d]pyrimidin-2(1H)-one, -

3-(2,6~dichlorophenyl)-7-[4-[2- (dlethylatmno)ethoxy]anﬂmo] -3 4-d1hydro-1-
phenylpyrimido[4,5-d]pyrimidin-2(1H)-one,

1-benzyl-3-(2,6-dichlorophenyl)-7-[4- [2-(d1ethy1anuno)ethoxy]amlmo]—3 4-

d1hydropynm1do[4 5-d]pyrimidin-2(1H)-one,

3-(2,6-dichlorophenyl)-7-{4-[2- (diethylamino)ethoxylanilino]-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-pyr1dyl)am1no]pynm1do[4 5-
d]pynm1dm-2(1H) one, _

7-[4-[2- (dxethylammo)ethoxy]amhno] -3-(2, 6-d1ﬂuoropheny1) -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]pynmldm-Z(lH) one and |

3-(2, 6—d1chlorophenyl)-1 [2-cyclohexen-1(RS)-71]-7—[4 [2-(diethylamino)ethoxy} -
anilino]-3,4-dihydropyrimido[4,5-d]pyrimidin-2(1H)-one.

Other preferred compounds are
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1—[3-(2-aminoethyl)phenyl]-7-anilino-3—(2-bromophenyl)—3,4—
dihydropyrimido{4,5-d]pyrimidin-2( 1H)—one,
1-[3-(2-aminoethyl)phenyl]-7- an1hno-3 4- d1hydro-3 -(2,6-dimethylphenyl)-
pyrimido{4,5-d] pyrimidin-2(1H)-one,
3-(2-bromophenyl)-7-[4-[2- (diethylamino)ethoxy]anilino)-3,4-dihydro-1-{3-(2-
hydroxyethyl)phenyl}pyrimido(4,5-d]pyrimidin-2(1H)-one,
1-[3-((2-amino-1,1-dimethyl)ethyl) phenyl]-7-anilino-3-(2-bromophenyl)-3,4- .
dihydropyrimido[4,5-d]pyrimidin-2(1H)-one,
1-[3-(2-aminoethyl)phenyl]-3- (2-bromophenyl)-7-(4-methoxyanilino)-3,4-
dihydropyrimido[4,5-d]pyrimidin-2(1H)-one,
7-anilino-3-(2-bromophenyl)-3,4-dihydro-1-[4-(hydroxymethyl)phenyl]-
pyrimido(4,5-d]pyrimidin-2(1H)-one,
1-[4-(aminomethyl)phenyl]-7-anilino-3-(2-bromophenyl)-3,4-
dihydropyrimido[4,5-d]pyrimidin-2(1H)-one,
7-anilino-3-(2,6-dichlorophenyl)-3,4-dihydro-1-[3-[2-(methylamino)ethyl]-
phenyl]pyrimido[4,5-d]pyrimidin-2(1H)-one,
7-anilino-3-(2,6-dichlorophenyl)-3,4-dihydro-1- [3—[2—(d1methylam1no)ethyl]
phenyl]pyrimido{4,5-d]pyrimidin-2(1H)-one,
1-[3-(2-aminoethyl)phenyl]-7-anilino-3-(2, 4-dichlorophenyl)-3,4-
dihydropyrimido[4,5-d] pyrimidin-2(1H)-one, N
7-anilino-3-(2,4-dichlorophenyl)-3,4-dihydro-1-[3- [2-(methylam1no)ethyl]-
phenyl)pyrimido[4,5-d]pyrimidin-2(1H)-one, _ :
1-[4-(2-aminoethyl)phenyl}-7-anilino-3-(2,4- d1chlorophenyl) -3,4-
dihydropyrimido[4,5-d]pyrimidin-2(1H)-one,
3-(2,4-dichlorophenyl)-7-[4-[2-(diethylamino)ethoxy]anilino]-3 4-d1hydro-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-
phenylamino-3,4-dihydro-pyrimido{4,5-d]pyrimidin-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

(a)  reacting a compound of the general formula
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wherein R? and R® have the 31gnlﬁcance given earlier with the proviso that any
hydroxy, amino or carboxylic ac1d group present maybe in protected form, and L
signifies benzyl sulphonyl or lower alkanesulphonyl

with an amine of the ge__neral formu_la
R—NH, ()

wherein R! has the significance given earlier, with the proviéo that any hydroxy,
amino or carboxylic acid group present may be m 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
free carboxylic acid group, '
or _
b) for the manufacture of a compound of formula I in which R! represents hydrogen, |
cleavmg off the aryl-methyl group from a compound of formula 1in which R’ signifies

. aryl-methyl, and

c) if desired, converting a basxc compound of formula I obtamed into a pharmaceutically .
acceptable salt with an acid, or converting an acidic compound of formula I obtained into

a pharmaceutically acceptable salt with a base.

A protected hydroxy or protected amino or protected carboxylic acid group present
in a starting material of formula II or III, i.e. on an aryl or heteroaryl substituent R, R?
and/or R’, can be any conventional protected hydroxy or protected amino or protected

‘carboxylic acid group. Thus, for example, 2 hydroxy group can be protected in the form of

an ether, e.g. the methyl ether, or an ester, e.g. the ethyl'_gstef. With respect to protected
amino, phthalimido is an example of such a group. An e_:;_ample of a protected carboxylic

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

The reaction of a compound of formula IT with an amine of formula IIl 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 convemently be a halogenated
aliphatic hydrocarbon, e.g. dichloromethane or 1,2-dichloroethane, an open-chain ether,
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e.g. diethyl ether or diisopropyl ether, a cyclic ether, e.g. tetrahydrofuran, an optionally
halogenated aromatic hydrocarbon, e.g. benzene, toluene, a Xylene or chlorobenzene, or a
formamide, e.g. diméthylformamide. Suitably, the reaction is carried out at a temperature
in the range of about 0°C to about 200°C, preferabiy at about 100°C to about 200°C.

The conversion of a protected hydroxy group or a protected amino or a protected
carboxylic acid group present in a product obtained by reacting a compound of formula II
with an amine of formula III can be carried out in a manner known per se. Thus, for
example, an ether such as the methyl ether can be converted into hydroxy by treatment
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. Again, 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.

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
Zy _ 1gn

embodiment (b) of the process can be carried out using methods which are known per se.

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

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,
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
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
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.
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5 Having regard to Scheme I, in the first step a compound of formula IV is reacted

- with a compound of formula V to give a compound of formula VI. This reaction is
conveniently carried out in a solvent which is inert under the reaction conditions,
preferably a halogenated aliphatic hydrocarbon, especially dichloromethane, an optionally

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

10  alkanol. Suitably, the reaction is earried out at about -20°C to about 120°C.
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The next step comprises the reduction of a compound of formula VI to give an

- alcohol of formula VII. This reduction is carried out using lithium aluminium hydride in a

manner known per se, e.g. in a solvent which is inert under the conditions of the
reduction, preferably an open-chain or cyclic ether, especially tetrahydrofuran, at about -

20°C to about 70°C, preferably at about 0°C to about room temperature.

Oxidation of an alcohol of formula VII in the next step yields a carboxaldehyde of
formula VIII. This oxidation is carried out with manganese dioxide in a manner known
per se, conveniently in a solvent which is inert under the oxidation conditions, preferably a

halogenated aliphatic hydrocarbon, especially dichloromethane, or an optionally

halogenated aromatic hydrocarbon. Suitably, the oxidation is carried out at about 0°C to

about 60°C.

Reaction of a carboxaldehyde of formula VIII with an amine of formula IX in the
next step yields a compound of formula X. This reaction may be carried out in the
presence of an acid, e.g. an aromatic sulphonic acid, preferably 4-toluenesulphonic acid,
with azeotropic removal of the water formed during the reaction. Conveniently, the
reaction is carried out in a solvent which is inert under the reaction conditions, preferably
an optionally halogenated aromatic hydrocarbon, especially toluene; and at a temperature

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 a manner known per se.
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

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
tri(lower alkyl)amine, especially triethylamine, and in a solvent which is inert under the
conditions of the reaction, prefera:\bly an open-chain or cyclic ether, especially tetrahydro-
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The next step comprises the reduction of a compound of formula VI to give an
alcohol of formula VII. This reduction is carried out using lithium aluminium hydride in a
manner known per se, e.g. in a solvent which is inert under the conditions of the
reduction, preferably an open-chain or cyclic ether, espeeiaﬂy tetrahydrofuran, at about -

20°C to about 70°C, preferably at about 0°C to about roqm:t_emperamre.

Oxidation of an alcohol of formula VI in the next step yields a carboxaldehyde of
formula VIII. This oxidation is carried out with manganese dioxide in a manner known
per se, conveniently in a solvent which is inert under the qudatlon conditions, preferably a

halogenated aliphatic hydrocarbon, especially dichloromethane, or an optionally

“halogenated aromatic hydrocarbon. Suitably, the o;ddatiq_n is carried out at about 0°C to

about 60°C. |

Reaction of a carboxaldehyde of formula VIII with an amine of formula IX in the
next step yields a compound of formula X. This reaction may be carried out in the

presence of an acid, e.g. an aromatic sulphonic acid, preferably 4-toluenesulphomc acid,

- with azeotropic removal of the water formed during the reaction. Conveniently, the

reaction is carried out in a solvent whlch is inert under the r&cuon conditions, preferably
an optionally halogenated aromatic hydrocarbon, especxa_lly toluene, and at a temperature
of about 70°C to about 150°C, especially at the reflux femperature 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 u_sihg sodium borohydride, lithium
aluminium hydride or sodium triacetoxyborohydride in a manner known per se.
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, -pre'fefébly an open-chain or cyclic
ether, especially tetrahydroﬁlran_or an optionally halogeﬂe.ted aromatic hydrocarbon or a
lower alkanol, and then treated with an aforementioned reducing agents. The reduction is

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 trichldromethyl chloroformate in a
manner known per se, conveniently in the presence of a.;e_rtiary organic base, preferably a
tri(lower alkyl)amine, especially triethylamine, andina solvent which is inert under the
conditions of the reaction, preferably an open-chain or cychc ether, especially tetrahydro-
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phosgene and treating the reaction product (a compound corresponding to formulae XII
or Il in which R? si_' ifies aryl substituted by a group of the formula -(CH3)m-Cl, wherein
m has the significance glven earlier) with an alkali metal salt of phthalimide, preferably the

potassium salt.

Furthermore, compounds of formula XII in scheme [, starting materials of formula
11, or compounds of formula I where any of R'-R® contain aryl substituted by a group Z--
NR'R’ may be prepared from the corresponding compounds substituted by Z-OH by
standard methods, for example by activation as the methanesulphonate or ’
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
by standard methods, for example, by reaction with triphenyl phosphine. .

 In an alternative procedure for the preparation of compounds of formula V1 in

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

CO,Et -
ﬂ/éiI: ° (XIV)
M

HS” N~ “NH,

carboxylate of the formula

can be reacted with 2 compound of the general formula
R—L XV)

wherein R has the significance given earlier, and wherein L has the same _
significance as given for structure XIII.

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



10

WO .00/24744 ' ' PCT/EP99/07675

12

The compounds of formulae IV, XIII, XTV and XV hereinbefore are known
compounds or analogues of known'compouf;ds. A 'com_pound of formula IV, where R is
methyl is commercially available from SiQma‘-Aldrich Company Ltd. or, where R’ is benzyl,
may be synthesised as described by P¢teis, E etal; I.Afher.Chem.Soc., 64, 794-795, 1942.
Compound XIV is commercially available from Lancaster Synthesis Ltd. Compounds of
formula XIII and XV are cominercially a&_aila_ble, for example, when L is halogen like

" methyl and ethyl iodide or benzyl br_o_l_nidé, from Sigma-,Ald_rich Company Ltd. or, where L

is a sulphonate like n-butyl methanesulphonate or ethyl 4-toluenesulphonate from

- Lancaster Synthesis Ltd.

The amine starting materials of formulae III, V and IX hereinbefore, insofar as they

.. -are not known compounds or analogues of known compounds, can be preparedin a

15

similar manner to the known compoﬁr_lds or as iﬂustratga in the following Examples. In
particular, compounds of formulae III, V and IX are commercially available, for example,

from Sigma-Aldrich Company Ltd. or Lancaster Synthesis Ltd., or may be synthesised by

. .standard methods as illustrated in Examples 1, 15, 16, 27, 37, 57, 61, 63, 77, 84, and 85.

. 20

. 30

. - Generally, the aromatic and heteroaromatic amines can be prepared, for example, from the

corresponding nitro compounds by reduction w_xth, for__exa_mple, Raney Nickel, or by

_catalytic hydrogenation. The ni_trq‘compd.u_nds-in turn may be prepared by nitration of an

aromatic or heteroaromatic compound. Alkyl amines, includ.ing those that contain
aromatic or heteroaromatic groups, can be prepared, for example, by reacting the
corresponding compounds bearing a leavmg group with ammonia or a group such as az1de
that can be converted to an amine by known methods. Examples of such leaving groups
are sulphonates, prepared in turn from the correspondi_t;g alcohols, or halides.
Alternatively, the alkyl amines may be prepared from cyano compounds by reduction.

‘Therefore, the amines are accessible, for example, from commercially available alcohols,

halides and nitriles.

" The intermediates of formula XI inf Scheme I may also be prepared as illustrated in
Scheme II, in which R?, R and R” have the significance given earlier. R%is either ethyl or 4-
methoxybenzyl.
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Scheme II
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Having regard to Scheme II, in the first step a compound of formula (IV) is reacted
with either sodium ethoxide in ethanol, or the sodium salt of 4-methoxy benzyl alcohol in

tetrahydrofuran, at a temperature of about 0°C to about room temperature, to give a

compound (_)f formula (XVI).

In the next step compound (XVI) is reduced to an alcohol of formula (XVII). The
reaction is carried out with di-isobutyl aluminium hydride or lithium aluminium hydride
in a manner known per se, in a solvent that is inert under the reaction conditions,
preferably a halogenated aliphatic hydrocarbon, especiaﬂy dichloromethane, or an open-
chain or cyclic ether, especially tetrahydrofuran. Suitably, the reaction is conductedata

temperature of about -78°C to about room temperature.

Oxidation of an alcohol of formula (XVII) yields a carboxaldehyde of formula
(XVIII). This oxidation is carried out with manganese dioxide in a2 manner known per s,
conveniently in a solvent which is inert under the oxidation conditions, preferably a

halogenated aliphatic hydrocarbon, especially dichloromethane, or an optionally

. halogenated aromatic hydrocarbon. Suitably, the oxidation is carried out at about 0°C to

20

30

35

- about 60°C.

‘Reaction.of a carboxaldehyde of formula (XVIII) with an amine of formula (IX) in
the next step yields a compound of formula (XIX). This reaction may be carried out in the
presence of an acid, e.g. an aromatic sulphonic acid, pré_ferabiy 4-toluenesulphonic acid,
with azeotropic removal of the water formed during the reaction. Conveniently, the
reaction is carried out in a solvent which is inert under the reaction conditions, preferably

an optionally halogenated aromatic hydrocarbon, especially toluene, and at a temperature
of about 70°C to about 150°C, especially at the reﬂux'tefnperatu:e of the solvent.

The next step comprises the reduction of a comp_oﬁnd of formula ..(XIX) to givea
compound of formula (XX). This reduction is carried 6ut using sodium borohydride,
lithium aluminium hydride or sodium triacetoxy boroh_yﬂride 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 up in a
solvent which is inert under the conditions of the reducﬁon, preferably an open-chain or
cyclic ether, especially tetrahydrofuran or an optionally j;alogenated aromatic hydrocarbon
or a lower 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
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the conditions of the reduction, preferably an open-chain or cyclic ether, especially
tetrahydrofuran or an optionally halogenated aromatic hydrocarbon or a lower alkanol.

In the ether cleavage step, a compound of formula (XX) is reacted with
concentrated sulphuric acid, where R? is ethyl, or with trifluoroacetic acid, where R%is 4-
methoxybenzyl, to give a pyridone of formula (XXI). The reaction is carried out using the
reagent as solvent. In the case of sulphuric acid, the reaction is conducted at about 120°C,

and in the case of trifluoroacetic acid at its reflux temperature.

Reaction of a compound of formula (XXT) with phosphorus oxychloride in the next
step gives a compound of formula (XXII). The reaction is carried out using phosphorus

oxychloride as the solvent at a temperature of about 100°C.

A chloride of formula (XXII) is reacted with a compound of formula (V) to give the
intermediate (XI). The reaction 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, e.g. diethyl ether or
diisopi'opyl ether, a cYclic ether, e.g. tetrahydrofuran, an optionally halogenated
hydrocarbon, e.g. benzene, toluene, xylene or chlorobenzene, or a formamide, e.g.
dimethyl formamide. The reaction is conducted in the presence of a base, especiallya -
tertiary amine, e.g. diethylaniliné. Suitably, the reaction is carried outata temperature in
the range of about 0°C to about 200°C, preferably at about 100°C to about 200°C.

As mentioned earlier, 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, are all inhibitors of the T-cell tyrosine kinase
p56'* which will down-regulate T-cell activation leading to immunosuppression and
decrease inflammation. Therefore, the compounds of the invention are anti-inflammatory
agents which can be used in combating the inflammatory condition which occurs in
various diseases, as well as immunosuppressives which can be used, for example, for
preventing graft rejection in transplantation therapy. This activity can be demonstrated
using the following test procedure.

Reaction mixtures (25 pl) containing human recombinant p56'Y, 10 mM MnCl,,
10uM ATP, 0.2 mM sodium vanadate, 20 uM peptide substrate (AlaGluGluGlulleTyr-
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GlyGluPheGluAlaLysLysLysLys, [y-"’P] ATP (1000-2000 cpm/pmol) in 25 mM HEPES
buffer (pH 7.5) and 0.1%'Trito'n X-100 are incubated at 30°C for 60 minutes and the
reaction is then sfopped by the addition of 10 ul of 2% orthophosphoric acid. Radio-
iabeﬂéd peptide is sepéfat:d from unreacted fy->P] ATP by filtration through Millipore

5 . Multiscreen phosphoceﬂulose ca_.fion exchange p,aﬁer ﬁlfers._ Bound peptide is washed with
0.5% orthophosphoric acid and inco:_'pora_t_ed radioactivity is determined by scintillation
spectrometry. '

The degree of enzyme blockade at each conce_ntiati_on of test compound is
10 calculated from the following equation: '

CPM incorporated (+ test compound + enzyme)

x 100
_ " CPM incorporated (- test compoghd'+ enzyme)
s o R _
' The ICs value is that contentration of test compound which reduces by 50% the
. protein kinase-induced incorporation of the radiolabel under the test conditions described
earlier. S
20 1-[3-(2-Aminoethyl)phenyl]-7-anilino-3-(2,6-dichlorophenyl)-3,4-dihydro-
pyrimido(4,5-d]pyrimidin-2(1H)-one has an ICs;0f0.03 nM in the aforementioned test.
Further examples are given in the following table: -
Compound of Example  ICsy(nM)
1 10
7 0.6
10 19
- 22 . 265
50 6
63 17
82 - - 04
85 : 7
25 The compounds of formula I, the pharmaceutically acceptable salts of basic

- compounds of formula I with acids and the pharmaceuﬁcally acceptable salts of acidic
compounds of formula I with bases can be used as medicaments, e.g. in the form of
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pharmaceutical preparations especially for the treatment or prophylaxis of inflammatory,

immunological, oncolog1ca1 bronchopulmonary, dermatolog1ca1 and cardiovascular
disorders, in the treatmient of asthma, central nervous system disorders or diabetic
complications or for the prevention of graft rejection following transplant surgery. The
pharmaceutical preparations can be administered enterally, e.g. orally in the form of
tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or
suspensions, nasally, e.g. in the form of nasal sprays, or rectally, e.g. in the form of
suppositories. However, they may also be administered parenterally, e.g. in the form of

injection solutions.

The compounds of formula I and their aforementioned pharmaceutically
acceptable salts can be processed with pharmaceutically inert, organic or inorganic carriers
for the production of pharmaceutical preparations. Lactose, corn starch or derivatives
thereof, talc, stearic acid or its salts and the like can be used, for example, as such carriers
for tablets, coated tablets, dragées and hard gelatine capsules. Suitable carriers for soft
gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols-

~ and the like; dependmg on the nature of the active mgred1ent no carriers are, however, . .

usua]ly required in the case of soft gelatine capsules. Suitable carriers for the production of
solutions and syrups are, for example, water, polyols, sucrose, invert sugar, glucose and the -

like. Suitable carriers for suppositories are, for example, natural or hardened oils, waxes, =
. fats, semi-liquid orliquid polyols and the like.

The pharmaceutical preparations can also contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain
therapeutically valuable substances other than the compounds of formula I and their
aforementioned pharmaceutically acceptable salts.

Medicaments which contain a compound of formula I or a pharmaceutically
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 fherapeutically 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-
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peutically active substances, especially as anti-inflammatory agents or for the prevention of
graft rejection following transplant surgery. The dosage can vary within wide limits and
will, of course, be fitted to the individual requirements in each particular case. In general,
in the case of adminis’tration to adults a convenient dally 5dosage should be about 0.1 mg/kg
to about 100 mg/kg, preferably about 0.5 mg/kg to about 5:mg/kg. The daily dosage may
be administered as a smgle dose or in divided doses and, i in addition, the upper dosage
limit referred to earlier. ‘may be exceeded when this is found to be indicated.

Finally, the use of compounds of formula I and theu aforementioned pharma-
ceutically acceptable s_al_ts for the manufacture of medicéné:ents, especially in the treatment
or prophylaxis of inflammatory, immunological, oncol'qg'i-_{nl, bronchopulmonary,
dermatological and cardiovascular disorders, in the treaﬁpbnt of asthma, central nervous
system disorders or diabetic complications or for the pr-e_ll'\g'gntion of graft rejection
following transplant surgery, is also an object of the invé_n_tibn.

“The following Examples illustrate the present invention in more detail, but are not

intended to limit its scope in any manner.
Example 1

A mixture of 2.55 g (6.6 mmol) of 3-(2,6- dichlorbphenyl) 7-methanesulphonyl-
3 4-d1hydro- -methylpyrnmdo[4 5-d}pyrimidin- 2(1H)-one and 7 g (34 mmol) of 4-[2-
(diethylamino) ethoxy] -aniline was heated at 180°C for 35 minutes and then cooled. The |

residue was chromatographed on silica gel using firstly 5% methanol in dichloromethane
and then dlchloromethanelmethanol/acetlc acid/water (240.24.3.2) for the elution.

'Product-containing fractions were combined and evaporated. The residue was evaporated

with toluene and then dissolved in 150 ml of dichloromethane. The solution was washed
with 100 ml of saturated aqueous sodium bicarbonate solutxon, dried over magnesium
sulphate and evaporated to give 1.18 g (35%) of crude product. Purification by
crystallisation from cyclohexane/ethyl acetate gave 310 mg (9%) of pure 3-(2,6-dichloro-
phenyl)-7-[4- [2—(dj¢thylamino)ethoxy] anilino}-3,4-dihydro-1-methylpyrimido[4,5-
d]pyrimidin-2(1H)-one as a white solid of melting point 123-124°C.

The 3-(2,6—dichlorophenyl)-7-methanesulph6n){l_-.3,4-dihydro-l-methylpyrimido-
[4,5-d]pyrimidin-2(1H)-one used as the starting material was prepared as follows:
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a) A solution of 20 g (86 mmol) of ethyl 4-chloro-2-methylthiopyrimidine-5-carboxy-
late in 250 ml of diq}i:_lfﬁ::_romethane was cooled to 0°C anid treated slowly with 35 ml
(281 mmol) of a 33% solution of methylamine in ethanol. After stirring for 30 minutes
150 ml of water were added and the phases were separated. The organic phase was dried
over magnesium sulphate and filtered. The filtrate was evaporated under reduced pressure
to give 19 g (97%) of ethyl 4-methylamino-2-methylthiopyrimidine-5-carboxylate as a
white solid. :

b) 9 g (237 mmol) of lithium aluminium hydride were stirred in 300 ml of dry tetra-
hydrofuran and treated dropwise with a solution of 34 g (143 mmol) of ethyl 4-methyl-
amino-2-methylthio-pyrimidine-5-carboxylate in 300 ml of dry tetrahydrofuran and left to
stand for 15 minutes. The mixture was cooled in ice and cautiously treated dropwise with -
18 ml of water. 36 ml of 2M sodium hydroxide solution were added dropwise, followed by
48 ml of water. The resulting suspension was stirred for 17 hours at room temperature and
then filtered. The filter residue was washed twice with 100 ml of ethyl acetate each time and
the combined filtrate and washings were evaporated under reduced pressure. The residue
was suspended in 200 ml of dichloromethane/hexane (2:1) and the solid was filtered off
and dried to give 23.5 g (86%) of 4-methylammo-Z-methylthopynmldme—S-methanol asa -
yellow solid.

c) 20 g (108 mmol) of 4-methylamino-2-methylthiopyrimidine-5-methanol were
stirred in 11 of dichloromethane and treated with 87 g (1 mol) of manganese dioxide. The
resulting suspension was stirred for 24 hours and then filtered through a filter aid. The
filter residue was washed with 100 ml of dichloromethane and the combined filtrate and
washings were evaporated under reduced pressure to give 15.8 g (80%) of 4-methylamino-
2-methylthiopyrimidine-5-carboxaldehyde as a white solid.

d) A mixtureof 6 g (32.8 mmol) of 4- methylammo-2—methy1th10pynm1d1ne—5-
carboxaldehyde, 5.5 g (33.9 mmol) of 2,6-dichloroaniline and 1 g (5.3 mmol) of 4-toluene-
sulphonic acid in 70 ml of toluene was heated under reflux with azeotropic removal of
water for 17 hours. The mixture was concentrated to a volume of about 10 ml under
reduced pressure and then treated with 120 ml of ethanol. 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

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
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for 1 hour. The phases were separated and the organic phase was dried over magnesium
sulphate and filtered. Evaporation of the filtrate under reduced pressure and flash chroma-
tography of the residue using diethyl ether/hexane (3:7) for the elution gave 5.2 g (48%) of
5-(2, 6-d1chlorophenyl)ammomethyl-4—methylannno Z-methylthlo-pymmdme as a white
solid.

e) A stirred solution, cooled in ice, of 12 ml of p'hbe_g_'ene (20% solution in toluene;

23 mmol) in 100 m! of tetrahydrofuran was treated dropt)vise with a solution of 5 g -
(15.2 mmol) of 5-(2,6- diclﬂorophenyl)anﬁnomeﬂxyl-4-metlxylamino-2-methylthio-
pyrimidine and 4 ml (29 mmol) of tnethylamme in 80 ml of tetrahydrofuran. After stirring
for 1 hour the mncture was treated w1th 100 ml of saturated aqueous ammoniuin chloride
solut:on and the phases were separated. The aqueous phase was extracted with 100 mi of
tetrahydrofuran and the combiﬁed organic solutions wete’ dried over magnesium sulphate
and filtered. The filtrate was concentrated under reduced pressure to give 4.8 g (89%) of 3-
(2, 6-d1chlorophenyl) 7—methy1th10—3 4—d1hydro l—methylpynm1do [4 5- d]pymmdm-

2(1H)-one as a white sohd

f) . Asolutionof5g (14 1 mmol) of 3-(2,6- dlchlorophenyl) 7-methylthio-3,4-.

. dih'ydro-1-methylpynxmdo-[t;,S-_d-]pynnndlr;_-z(lH)-one-_m 200.ml of dichloromethane was -
- cooled in ice and treated with 10 g (28.9 mmol) of 3-chloroperbenzoic acid. The mixture
. was stirred at room temperature for 17 hours, the:_;_tre_ated'with 2 ml of dimethyl
- sulphoxide and left to stand for 10 minutes..100 ml of satura_ted aqueous sodium
 bicarbonate solution were then added and the phases were separated. The organic phase

was dried over magnesium sulphate and filtered. Concentration of the filtrate under
reduced pressure gave 5 g (92%) of 3-(2,6-dichlorophenyl)-7-methanesulphonyl-3,4-
dihydro-1-methylpyrimido[4,5-d}pyrimidin-2(1H)-one as a white solid.

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

as follows:

| i) A solution of 27.8 g (0'2 mol) of 4-nitrophenol in 500 ml of ethanol was treated

with15¢g (0 22 mol) of sodium ethoxide. After stlmng at room temperature for 30 minutes
the solvent was removed under reduced pressure. The residual yellow solid was stirred in a
mixture of 160 ml of xylene and 30 ml of water and then treated with 41.4 g (0.3 mol) of
potassium carbonate and 34.4 g (0.2 mol) of 2- dlethylaxmnoethyl chloride hydrochloride.
The mixture was heated under reflux for 17 hours and ﬁltered while hot. The filter residue
was washed with hot xylene and the combined filtrate and washings were evaporated under
reduced pressure. Distillation of the residue under a high vacuum gave 31.4 g (66%) of 4-
[2-(diethylamino)ethoxy]-nitrobenzene as a liquid. |



10

15

20

25

30

35

WO 00124744 o PCT/EPI9NTETS

21

ii) A solution of 5 (21 mmol) of 4- [2-(d1ethylam1no) ethoxy] -nitrobenzene in 50 ml
of ethanol was hydro nated over 100 mg of 10% palladmm—on-carbon at room temper-
ature and under atmospheric pressure. After 4 hours the suspension was filtered through a
filter aid and the filtrate was evaporated under reduced pressure to give 4 g (92%) of 4-[2-
(diethylamino)ethoxy]-aniline as an oil.

Example 2

A mixture of 100 mg (0.31 mmol) of 3-(2-chlorophenyl)-7-methanesulphonyl 3,4-
dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one and 300 mg (1.4 mmol) of 4-(2-
(diethylamino)ethoxy]aniline was heated at 180°C for 30 minutes and then cooled. The

residue was chromatographed on silica gel using dichloromethane/methanol/acetic
acid/water (240:24:3:2) for 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 mi of saturated sodium bicarbonate -
solution, dried over magnesium sulphate, filtered and evaporated to give 20 mg (15%) of
3-(2-chlorophenyl)-7- [4-[2-(diethylamino)ethoxy]anilino] -3,4-dihydro-1-methyl-
pyrimido[4,5-d}pyrimidin-2(1H)-one as a white solid of melting point 150-151°C. :

The 3-(2-chlorophenyl)-7-methanesulphonyl-3,4-dihydro-1-methyl- pyrimidin-
2(1H)-one used as the starting material was prepared in an analogous manner to that
described in Example 1 a)-f) using 2-chloroaniline in place of 2,6-dichloroaniline.

Example 3

A mixture of 100 mg (0.31 mmol) of 3-phenyl-7-methanesulphonyl-3,4-dihydro-1-
methylpyrimido[4,5-d]pyrimidin-2(1H)-one and 300 mg (1.4 mmol) of 4-[2-(diethyl-
amino)ethoxy]aniline was heated at 170-180°C for 10 minutes and then cooled. The
residue was chromatographed on silica gel using dichloromethane/methanol/acetic
acid/water (240:24:3:2) for 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
solution, dried over magnesium sulphate, filtered and evaporated. The residual solid was
purified by crystallisation from cyclohexane/ethyl acetate to give 14 mg (10%) of 3-phenyl-
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7-[4-[2-(diethylamino)ethoxy]anilino) -3,4-dihydro- 1-methylpyrimido[4,5-d]pyrimidin-

2(1H)-oneas a white solid of melting point i_41- 144°C.

The'3-phenyl-7-methaﬂé$u1phonyl—3,4#di1';ydro-1-m’ethylpyrimido[4,5—d]- '
pyrimidin-2(1H)-one used as the starting material was prepared as follows:

a) 350 mg (1.6 mmol) of sodium triacetoxyborohydride and subsequently 0.1 ml
(1.7 mmol) of acetic acid were added to a mixture of 200 mg (1.1 mmol) of 4-methyl-

~ amino-2-methylthiopyrimidine-5-carboxaldehyde and 110 mg (1.2 mmol) of aniline in

5 ml of 1,2-dichloroethane. After 2.5 hours 25 ml of sagurated aqueous sodium
bicarbonate and 20 ml of dichloromethane were added.” The phases were separated and the

" aqueous phase was washed twice with 25 ml of dichloromethane. The combined organic

- solutions were dried over magnesium sulphate, filtered and evaporated. The residue was

" chromatographed on silica gel using diethyl ether/hexane (1:1) for the elution. Product-
 containing fractions were combined and evaporated to give 218 mg (76%) of 5-phenyl-

" aminomethyl-4-methylamino-2-methylthiopyrimidine as a white solid. -

" b)” - A mixture of 200 mg (0.77 mmol) of 5-phenylaminomethyl-4-methylamino-2-
" " methylthiopyrimidiné and 0.2:ml*(1.4 mmol) of triethylamine in 15 ml of dioxan was

20
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30

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

chloroformate in 10 ml of dioxan.- The mixture was then left to warm to room temper-

. ature. After a further 10 minutes the mixture was evaporated. 40 m! of dichloromethane
‘and 40 ml of saturated aqueous sodium bicarbonate solution were added to the residue.

The phases were separated and the dichloromethane phase was dried over magnesium
sulphate, filtered and evaporated to give 162 mg (74%) of 3-phenyl-7-methylthio-3,4-
dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one as a white solid.

¢)  Asolution of 160 mg (0.56 mmol) of 3-phenyl-7-methylthio-3,4-dihydro-1-
methylpyrimido([4,5-d]pyrimidin-2(1H)-one in 20 ml of dichloromethane was treated
with 400 mg (1.16 mmol) of 3-chloroperbenzdic acid (50% w/w in water). A_fter 3 hours

-30 ml of saturated aqueous sodium bicarbonate solution and 20 ml of dichloromethane

were added and the phases were separated. The organic phase was dried over magnesium

- sulphate, filtered and then evaporated to give 165 mg (93%) of 3-phenyl-7-methane-

35

sulphonyl-3,4-dihydro-1-methylpyrimido[4,5-d] pyrimidin-2(1H)-one as a white solid.
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Example 4

A mixture of 100 mg (0.31 mmol) of 3-cyclohexyl-7-methanesulphonyl-3,4-
dihydro-1-methylpyrimido[4;5-d]pyrimidin-2-(1H}-one and 400 mg (1.9 mmol) of 4-(2-
(diethylamino)ethoxy]aniline was heated at 180°C for 35 minutes and then cooled. The

residue was chromatographed on silica gel using dichloromethane/methanol/acetic
acid/water (240:24:3:2) for 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 aqueous sodium
bicarbonate solution, dried over magnesium sulphate, filtered and evaporated. The residue
was triturated in hexane, filtered off and dried to give 25 mg (18%) 3-cyclohexyl-7-[4-]2- .
(diethylamino)ethoxy]anilino] -3,4-dihydro- 1-methylpyrimido[4,5-d] pyrimidin-2(1H)-
one as a white solid of melting point 90-92°C

The 3-cyclohexyl-7-methanesulphonyl-3,4-dihydro-1-methylpyrimido-
[4,5-d] pyrimidin-2(1H)-one used as the starting material was prepared as follows:

a) A mixture of 200 mg (1.1 mmol) of 4-methylamino-2-methylthiopyrimidine-5-
carboxaldehyde and 200 mg (2.02 mmol) of cyclohexylamine in 10 ml of methanol was left:
to stand over 500 mg of type 4A molecular sieves for 3 days. The solution was decanted
from the sieves and 100 mg (2.7 mmol) of sodium borohydride were added portionwise

~ thereto. After 30 minutes the mixture was evaporated and 60 ml of ethyl acetate and 60 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
245 mg (85%) of 5-cyclohexylaminomethyl-4-methylamino-2-methylthiopyrimidine as a

colourless oil. -

b) A mixture of 210 mg (0.79 mmol) of 5-cyclohexylaminomethyl-4-methyl-
amino-2-methylthiopyrimidine and 0.2 ml of triethylamine in 10 ml of tetrahydrofuran
was added dropwise to an ice-cooled solution of 0.5 ml (0.96 mmol) of phosgene (20%
solution in toluene) in 5 ml of tetrabydrofuran. 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
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.
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¢} A solution of 100 mg (0.34 mmol) 3-cyclohexyl-7-methylthio-3,4-dihydro-1-

methylpyrimido[4,5-d]pyrimidin-2(1H)-one in 10 ml of dichloromethane was treated
with 250 ml (0.74 mmol) of 3-chloroperbenzoic acid (50% w/w water). After 3 hours

- 30 ml of saturated aqueous sodium bicarbonate solution and 20 ml of dichloromethane
were added and the phases were separated. The organic phase was dried over magnesium
sulphate, filtered and then evaporated to give 165 mg (93%) of 3-cyclohexyl-7-
methanesulphonyl-3,4-dihydro-1 -methylpynm1do[4 5-d]pynm1d1n -2(1H)-one as a white
solid.

_ A mixture of 250 ml (0 83 mmol) of 3- tert.butyl-7-methanesulphonyl-3 4-d1hydro-
-methylpyr1m1do[4 5-d}pyrimidin-2(1H)-one and 600 mg (2.9 mmol) of 4-(2-(diethyl-

amino)ethoxy)aniline was heated at 180°C for 35 minutes and then cooled. The residue

‘was chromatographed on silica gel using: dlchloromethane/methanol/ acetic acid/water
(240:24:3:2) for the elution. Product-containing fractions were combined and evaporated.

- The residue was evaporated with toluene and then dissolved in 30 ml of dichloromethane.

The solution was washed with 20 ml of saturated iaq_ueo,ués_'.sodiurn bicarbonate solution,
dried over magnesium sulphate, filtered and evaporated. ‘The residue was triturated in
hexane, filtered off and dried to give 70 mg (21%) of 3-tert.butyl-7-[4-[2-(diethylamino)-
.ethoxy]anilino}-3,4-dihydro-1-methylpyrimido[4,5-d] pynmxdm-Z(lH)-one as an off-
white solid of melting pomt 130°C.

The 3-tert.butyl-7-methanesulphonyl-3,4-dihydro- 1-methylpyrimido[4,5-d]-
pyrimidin-2(1H)-one used as the starting material was prepared as follows:

‘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.butﬂani_jme in 10 ml of methanol was left
to stand over 500 mg of type 4A molecular sieves for 3 days. The solution was decanted
from 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 aqueotis sodium hydroxide were added to the residiie. The phases were separated
and the organic phase was dried over magnesium sulphafe, filtered and evaporated to give
240 mg (929%) of 5-tert. buty]ammomethyl—ll—methylammo-2-methy1th1opynm1d1ne asa
white solid.
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b) A mixture of 240 mg (1 mmol) of 5-tert.butylaminomethyl-4-methylamino-2-
methylthlopynmxdme and 0.28 ml of triethylamine in 5 ml of tetrahydrofuran was added
dropwise to an 1ce—cooied solution of 1 ml (1.92 mmol) of phosgene (20% solution in
toluene) in 5 ml of tetrahydrofuran. After 1 hour 30 ml of saturated aqueous ammonjum
chloride and 20 m! of tetrahydrofuran were added to the resulting mixture. The phases
were separated. The organic phase was dried over magnesium sulphate, filtered and then
evaporated to give 220 mg (83%) of 3-tert.butyl-7-methylthio-3,4-dihydro-1-methyl-
pyrimido(4,5-d]pyrimidin-2(1H)-one as a white solid.

<) A solution of 220 mg (0.83 mmol) of 3-tert.butyl-7-methylthio-3,4-dihydro-1-
methylpyrimido[4,5-d]pyrimidin-2(1H)-one in 20 ml of dichloromethane was treated
with 570 mg (1.66 mmol) of 3-chloroperbenzoic acid (50% w/w in water). After 18 hours
0.2 ml of saturated aqueous sodium bicarbonate solution was added and the phases were
separated. The organic phase was washed with 20 ml of saturated aqueous sodium
bicarbonate solution, dried over magnesium sulphate, filtered and then evaporated to give
250 mg (100%) of 3-tert. butyl-7-methanesulphonyl-3,4- dlhydro-l-methylpynm1do[4 5-:
d]pyrimidin-2(1H)-one as a white solid.

Example 6

A mixture of 200 mg (0._65: mmol) of 34cyclopéntylﬁ-methanesdphqnyl—3,4- :

dihydro-1-methylpyrimido{4,5-d]pydrimidin-2(1H)-one and 300 mg (1.4 mmol) of 4-[2-

(diethylamino)ethoxy)aniline was heated at 180°C for 35 minutes and then cooled. The
residue was chromatographed on silica gel using dichloromethane/ methanol/acetic
acid/water (240:24:3:2) for the elution. Product-containing fractions were combined and
evaporated. The residue was evaporated with toluene and then dissolved in 30 ml of
dichloromethane. The solution was washed with 20 ml of saturated aqueous sodium
bicarbonate solution, dried over magnesium sulphate, filtered and evaporated. The residue
was purified by reverse-phase high performance liquid chromatography (HPLC). The
mobile phase was water/0.1% trifluoroacetic acid (A) and acetonitrile/0.07%
trifluoroacetic acid (B); the gradient was 5%-95% B over 20 minutes; and the product was
detected using an ultraviolet detector at a wavelength of 215 nm. Product-containing
fractions were lyophilized to give 20 mg (7%) of 3-cyclopentyl-7-[4-[2-

(diethylamino )ethoxy]anilino}-3,4-dihydro-1-methylpyrimido[4,5-d}pydrimidin-2(1H)-
one trifluoroacetate as a white solid of melting point 89°C.
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The 3-cyclopentyl-7-methanesulphonyl-3,4-dihydro-1-methylpyrimido[4,5-d]-
pyrimidin-2(1H)-one used as the starting material was prepared in an analogous manner

. to that described in Example 5 a)-c) ﬁsing cyclopentylamixie in place of tert.butylamine.

Example 7

A mixture of 120 mg (0.27 mmol) of 3-(2,6-dichlorophenyl)-7-methane-
sulphonyl-3,4-dihydro-1-phenylpyrimido{4,5- d]pyrimidih-Z(lH) -one and 370 mg
(1.8 mmol) of 4-[2-(diethylamino)ethoxy]aniline was heated at 180°C for 40 minutes and
then cooled. The residue was chromatographed on s111ca gel using dichloromethane/
methanol/acetic acid/water (240:24:3:2) for the elution. Product-contauung fractions were
combined and evaporated. The residue was evaporated with toluene and then dissolved in
50 ml of dichloromethane. The solution was washed with 50 ml of saturated aqueous

* sodium bicarbonate solution, dried over magnesium sulphate, filtered and evaporated.

The residual solid was purified by crystallisation from cyclohexane/ethyl acetate to give
10 mg (6%) of 3-(2,6-dichlorophenyl)-7-{4-[2- (dieﬂiylir‘f:ino)ethoxy] anilino}-3,4-
dihydro-1 -phenylpynrmdo [4,5- d]pynmldm-Z(lH) one as an off-white solid of melting -

' pomt 162-163°C.

20

The 3-(2,6-dichlorophenyl)-7-met_1mnesulphon_y1—3,4-dihydro-l-phenylpyrimido—

" [4,5-d)pyrimidin-2(1H)-one used as the sta_r'tihg material was prepared as follows:

25

30

35

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 dloxan was stirred at room temper-
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 res1d_u¢ The phases were separated
and the organic phase was washed with 50 ml of aqueous hydrochloric acid, dried over
magnesium sulphate, filtered aAd evaporated. The resulting solid was purified by
crystallisation from aqueous ethanol to give 3.5 g (64%) of ethyl 4-phenylamino-2-
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 hydride in tetrahydrofuran. The cooling was
removed and the mixture was stirred at room temperatufe 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
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through a filter aid.” The filtrate was evaporated to give 2.7 g (98%) of 4-phenylamino-2-

-5-methanol as a yellow oil.

methylthiopyrimidip

c) 2.7 g (10.9 mmol) of 4-phenylamino-2-methylthiopyrimidine-5-methanol were -
stirred in 50 ml of dichloromethane and treated with 9.6 g (111 mmol) of manganese
dioxide. The suspension was stirred for 18 hours and then filtered through a filter aid.
The filtrate was evaporated and the residue was chromatographed on silica gel using .
diethyl ether/hexane (1:1) for the elution. Product-containing fractions were combined
and evaporated to give 1.8 g (67%) of 4-phenylamino-2-methylthiopyrimidine-5-
carboxaldehyde as a white solid.

d) A mixture of 700 mg (2.9 mmol) of 4-phenylamino-2-methylthiopyrimidine-5-
carboxaldehyde, 490 mg (3.0 mmol) of 2,6-dichloroaniline and 100 mg (0.5 mmol) of 4-
toluenesulphonic acid in 50 ml of toluene was heated at reflux with the azeotropic removal
of water for 18 hours. The mixture was cooled and evaporated. 50 ml of methanol and
400 mg (11.7 mmol) of sodium borohydride were added and the mixture was heated at
reflux for 20 minutes, cooled and then evaporated. The residue was stirred in a mixture of
50 ml of 2M aqueous sodium hydroxide and 50 ml of ethyl acetate for 30 minutes and then
the phases were separated. The organic phase was dried over magnesium sulphate, filtered
and evaporated. Flash chromatography of the residue on silica gel using diethyl ether/
hexane (2:3) for the elution gave 410 mg (36%) of 5-(2,6—dichlorophenyl)aminomethyl-4- '
phenylamino-2-methylthiopyrimidine as a white solid.

e) A stirred solution, cooled in ice, of 0.25 ml (0.48 ml) of phosgene (20% in toluene)
in 5 ml of tetrahydrofuran was treated dropwise with a solution of 100 mg (0.26 mmol) of
5-(2,6-dichlorophenyl)aminomethyl-4-phenylamino-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
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-
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 aque_oﬁs sodium Bicarbonate solution and 40 ml of dichloro-
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methane were added and the phases were separated. The organic phase was dried over

magnesium sulphate, filtered and evaporated to give 120'mg (100%) of 3-(2,6-dichloro-
phenyl)-7-methanesulphonyl-3,4-dihydro-1 —phenylpyrmndo[4 5-d]pynm1d1n-2(1H)-one
as a pale yellow oil. =

I:_‘.xamp_le 8

A mixture of 100 mg (0.25 mmol) of 3-(2,6-dichlorophenyl)- 1-ethyl-7-methane-
sulphonyl-3, 4-dihydropyrimido[4 Sed]pyrimidin-Z(lH)-bne and 120 mg (0.5 mmol) of 4-
[2- (dJethylammo)ethoxy] aniline was heated at 180°C for 35 minutes and then cooled. The
residue was chromatographed on silica gel using d1ch10romethane/methanollacet1c acid/
water (240:24:3:2) for the elution. Product-containing fractions were combined and
evaporated. The residue was evaporated with toluene aﬁ_d then dissolved in 50 ml of
dichloromethane. The solution was washed with 50 ml of saturated aqueous sodium
bicarbonate solution, dried over magnesium sulphate, ﬁltej-_ed and evaporated to give

30 mg (22%) of 3-(2,6-dichlorophenyl)-1-ethyl-7-[4-[2-(diethylamino)ethoxy]anilino]-

3,4-dihydropyrimido[4,5-d}pyrimidin-2(1H)-one as anlb_range coloured solid of melting

- point 85°C.

The 3-(2,6-dichlbrophenyl)-l-ethyl—7-methanesﬁ!phohyl—3,4—dihydro—pyrinﬁdo—

a) A mixture of 49 g (246 mmol) of 4-amino-5-carbethoxypyrimidine-2-thiol and

42 g (304 mmol) of potassmm carbonate in 400 ml of acetone was treated with 50 g

(352 mmol) of 1odomethane After stirring for 3 hours 500 ml of water were added. The
phases were separated and the aqueous phase was extracted twice with 300 ml of dichloro-
methane each time. The combined organic phases were washed with 100 mi of brine,

dried over magnesium sulphate, filtered and evaporated to give 45.2 g (86%) of ethyl 4-

amino-2-methylthiopyrimidine-5-carboxylate as a pale yellow solid.

b) 13 g (338 mmol) oflithium aluminium hydride were stirred in 300 ml 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
with 25 ml of water. After stirring for 2 hours at room t_'c'mperature' the mixture was
filtered through a filter aid and the filtrate was evaporated. The residue was triturated in
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500 ml of dichloromethane/hexane (1:1), collected by filtration and dried to give 28 g
(78%) of 4-amino-2 rqgthylt}ﬁopyrinﬁdine-S-methanolz_.a§l a white solid.

¢) . 28g (164 mmol) of 4-amino-2-methylthiopyrimidine-5-methanol were stirred in
500 ml of dichloromethane and treated with 150 g (1.7 mol) of manganese dioxide. The
suspension was stirred for 24 hours and then filtered through a filter aid. The filtrate was
evaporated to give 20.2 g (73%) of 4-amino-2-methylthiopyrimidine 5-carboxaldehyde as
a pale yellow solid. :

d) A mixture of 10 g (59.2 mmol) of 4-amino-2-methylthiopyrimidine-5-carbox-
aldehyde, 9.7 g (59.9 mmol) of 2,6-dichloroaniline and 1 g (5.3 mmol) of 4-toluene-
sulphonic acid in 200 ml of xylene was heated at reflux with the azeotropic removal of

~water for 24 hours. The mixture was cooled and evaporated. 50 ml of acetic acid and

20 ml of toluene were added to the residue. The mixture was cooled in ice and treated
portionwise over 30 minutes with 5 g (147 mmol) of sodium borohydride. After 1 hour
the mixture was evaporated and the residue was stirred in a mixture of 100 ml of ethyl
acetate and 100 ml of 2M aqueous sodium hydroxide for 1 hour. The phases were
separated and the organic phase was dried over magnesium sulphate, filtered and
evaporated. Crystallisation of the residue from aqueous ethanol gave 2.4 g (13%) of 5- -
(2,6-dichlorophenyl)aminomethyl-4-amino-2-methylthiopyrimidine as a white solid. The
mother liquors were evaporated and flash chromatography of the residue on silica gel using
diethyl ether/ hexane (1:1) for the elution gave a further 2.1 g (11%) of 5-(2,6-dichloro-
phenyl)aminomethyl-4-amino-2-methylthiopyrimidine as a white solid. '

e) A stirred solution, cooled in ice, of 5.8 mi (11.2 lmmol)_ of phosgene (20% in
toluene) in 80 ml of tetrahydrofuran was treated dropwise with a solution of 1.76 g

(5.6 mmol) of 5-(2,6—dichlorophenyl)aminomethyl-4-’amino—2-methylthiopyrim_idine and
1.6 ml (11.2 mmol) of triethylarhine in 80 ml of tetrahydrofuran. The mixture was stirred
for 1 hour. 50 ml of tetrahycirofuran and 50 ml of saturated aqueous ammonium chloride
solution were added. The phases were separated and the organic phase was washed with
saturated aqueous ammonium chloride solution, dried over magnesium sulphate, filtered
and evaporated to give 1.7 g (89%) of 3-(2,6-dichlorophenyl)-7-methylthio-3,4-dihydro-

pyrimido[4,5-d]pyrimidin-2(1H)-one as a white solid.

f) A solution of 220 mg (0.64 mmol) of 3-(2,6-dichlorophenyl)-7-methylthio-3,4-
dihydropyrimido[4,5-d]pyrimidine-2(1H)-one in 10 ml of dichloromethane was treated.
with 440 mg (1.28 mmol) of 3-chloroperbenzoic acid (50% w/w in water) and stirred for
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18 hours. 0.2 ml of dimethyl sulphoxide was added. 'After a further 15 minutes 15 ml of

saturated aqueous sodium bicarbonate solution were added. The phases were separated
and then the organic phase was washed with 30 ml of saturated aqueous sodium bicar-
bonate solution, dried over magnesium sulphate and evaporated to give 250 mg (100%) of
3-(2, 6-d1chlorophenyl) 7-methanesu1phonyl~3 4—d1hydropymmdo[4 5-d]pyrimidin-
2(1H)-one as a white sohd. '

g) A soluuon, cooled in ice, of 100 mg (0.27 ml) of 3 (2 6-d1chlorophenyl) -7-
methanesulphonyl-3 4-d1hydropyrnmdo [4,5-d] pyrnmdm -2(1H)-one in 6 ml of
dimethylformamide was treated with 11 mg (0-27 mmol) pf sodium hydride (60% w/w).
After 30 minutes the r__niicture was treated with 0.03 ml (03 mmol) of iodoethane and then

- heated to 90°C for 2 hours. The mixture was evaporated and the residue was treated with

30 ml of dichloromethane and 30 ml of water. The phases were separated and the organic

* phase was washed with 30 ml of water, dried over magnesmm sulphate, filtered and

evaporated to give 100 mg (92%) of 3-(2, 6—d1chlorophenyl) -1-ethyl-7-methanesulphonyl-

3,4-dihydropyrimido[4,5-d] pyrimidin-2(1H)-one as a yellow solid.

Example 9

A mixture of 100 mg (0.22 mmol) of 1-benzyl-3- '(2,'6 dichlorophenyl)-7-

' 'methanesulphonyl-3 4-d1hydropyr1m1do [4,5- d]pymmdm-Z(lH) one and 120 mg
- ( 0 5 mmol) of 4-[2- (dlethyla:mno)ethoxy] amhne was heated at 180°C for 35 minutes and

then cooled. The residue was chromatographed on s:hca gel using dichloromethane/
methanol/acetic acid/water (240:24:3: 2) for the elution. Product—contammg fractions were
combined and evaporated The residue was evaporated w1th toluene and then dissolved in

50 ml of dichloromethane. The solution was washed thh 50 ml of saturated aqueous

sodium bicarbonate solution, dried over magnesium sulphate, filtered and evaporated to
give 30 mg (23%) of 1-benzyl—3 -(2, 6-d1ch10rophenyl)—7 [4— [2- (dlethylauuno)ethoxy]—
amlmo] 3 4—d1hydropynm1do (4,5- d]pynmldm-Z(lH)-one asa white solid of melting
point 106°C. C

The 1-benzyl-3-(2,6-dichlorophenyl) -7-meﬂ1ane§idphonyl-3 »4-dihydro-
pyrimido[4,5-d]pyrimidin-2(1H)-one used as the starting material was prepared as

follows:

A solution, coo__led'in ice, of 100 mg (0.27 _mmol).of 3-(2,6—dichlerophenyl)-7-
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methanesulphonyl-3,4-dihydropyrimido[4,5-d] pyrimidin-2(1H)-one in 6 ml of

dimethylformamide¥as treated with 11 mg (0.27 ml) of sodium hydride (60% w/w).

After 30 minutes the mixture was treated with 0.04 ml (0.3 mmol) of benzyl bromide and
then heated to 90°C for 2 hours. The mixture was Evaporated and 30 m! of dichloro-

methane and 30 ml of water were added to the residue. The phases were separated and
the organic phase was washed with 30 ml of water, dried over magnesium sulphate,
filtered and evaporated to give 100 mg (80%) of 1-benzyl-3-(2,6-dichlorophenyl)-7--
methanesulphonyl-3,4-dihydropyrimido[4,5-d]pyrimidin-2(1H)-one as a yellow solid.

Example 10

- A mixture of 60 mg (0.13 mmol) of 3-(2,6-dichlorophenyl)-7-methanesulphonyl-
3,4-dihydro-1-[(3-pyridyl)methyl]pyrimido[4,5-d]pyrimidin-2(1H)-one and 150 mg
(0.72 mmol) of 4- [2-(diethylimirio)ethoxy] aniline was heated at 180°C for 35 minutes

" and then cooled. The residue was chromatographed on silica gel using dichloromethane/

methanol/acetic acid/water (240:24:3:2) for the elution. Product-containing fractions
were combined and evaporated. The residue was evaporated with toluene and then
dissolved in 50 ml of dichloromethane, washed with 50 ml of saturated aqueous sodium
bicarbonate solution, dried over magnesium sulphate, filtered and evaporated. The
residue was purified by reverse-phase HPLC. The mobile phase was water/0.1% trifluoro-
acetic acid (A) and acetonitrile/0.07% trifluoroacetic acid (B). The gradient was 5%-95%
B over 20 minutes, with the product being detected using an ultraviolet detector ata
wavelength of 215 nm. Product-containing fractions were lyophilized to give 16 mg:
(17%) of 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 trifluoroacetate as a white
solid of melting point 64°C.

The 3-(2,6-dichlorophenyl)-7-methanesulphonyl-3,4-dihydro- 1-[ (3-pyridyl)-
methyl]pyrimido[4,5-d}pyrimidin-2(1H)-one used as the starting material was prepared

as follows:

An ice-cooled solution of 100 mg (0.27 mmol) of 3-(2,6-dichlorophenyl)-7-
methanesulphonyl-3,4-dihydropyrimido[4,5-d]pyrimidin-2(1H)-one in 6 ml of
dimethylformamide was treated with 22 mg (0.54 mmol) of sodium hydride (60% w/w).
After 30 minutes the mixture was treated with 50 mg (0.3 mmol) of picolyl chloride

hydrochloride and then heated to 90°C for 2 hours and to 100°C for a further hour. The
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mixture was evaporated and the residue was treated with 30 ml of dichloromethane and
30 ml of water. The phases were separated and the organic phase was washed with 30 ml
of water, dried over magnesium sulphate, filtered and ev_ap_drated to give 60 mg (48%) of
3-(2,6-dichlorophenyl)-7-methanesulphonyl-3,4-dihydro-1-[(3-pyridyl)methyl] -

- pyrimido(4,5-d}pyrimidin-2(1H)-one as a yellow solid.

Example 11

A mixture of 110 mg (0.29 mmol) of 3-(2,6-dichlorophenyl)-?—methane-‘
sulphonyl-3,4-dihydro-1-methylpyrimido[4,5-d] pyrimidin-2(1H)-one and 0.31 ml
(2.9 mmol) of benzylamine was heated at 180°C for 10 minutes and then cooled. 30 ml of
ethyl acetate and 30 ml of 2M aqueous hydrochloric acid were added to the residue. The
phases were separated and the organic phase was washed in sequence with 20 ml of 5%
aqueous sodium bicarbonate solution and 20 ml of brine, dried over magnesium sulphate,
filtered and evaporated to give 93 mg (79%) of 7-benzf1amino-3-(2,6-dichlorophenyl)-
3,4-dihydro- 1-methylpyrimido [4,5-d]pyrimidin-2( lH)'.-o.n.e as a white solid of melting-
point 195-198°C. o o '

- Example12 -

- A mixture of 100 mg (0.26 mmol) of 3-(2,6-dichlorophenyl)-7-methane-
sulphonyl;3,4-dihyd'ro-l-méthylp}"ﬁmido [4,5-d) pyrimidin-2(1H)-one and 0.25 ml
(2.6 mmol) of 4-fluoroaniline was heated at 180°C for 30 minutes and then cooled. 30 ml
of ethyl acetate and 30 ml of 2M hydrochloric acid were added to the residue. The phases
were separated and the organic phase was washed with 20 ml of brine, dried over
magnesium sulphate, filtered and evaporated. The residue was chrométographed on silica
gel using ethyl acetate/hexane (2:3) for the elution. Product-containing fractions were
combined and evaporated to give 40 mg (37%) of 3-(2,6-dichlorophenyl)-7-(4-
fluoroanilino)-3,4-dihydro-1-methylpyrimido[4,5-d} - pyrimidin-2(1H)-one as a light
grey solid of melting point 208-211°C. »

Example 13

- A mixture of 100 g (0.26 mmol) of 3-(2,6-dichlorophenyl)-7-methane-

-5ulphonyl-3,4-djhydr04l-methylpyrimido[4,5-d]pyrimidd-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
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acetate and 30 ml of 2M aqueous hydrochloric acid were added to the residue. The phases

were separated and the organic phase was washed with 20 ml of brine, dried over

‘magnesium sulphate, filtered and evaporated. The residue was chromatographed on silica

gel using ethyl acetate/hexane (1:1) for the elution.  Product-containing fractions were
combined and evaporated to give 42 mg (40%) of 7-anilino-3-(2,6-dichlorophenyl)-3,4-
dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one as a pale purple solid of melting
point 222-224°C.

Example 14

A mixture of 100 mg (0.26 mmol) of 3-(2,6-dichlorophenyl)-7-methane-
sulphonyl-3,4-dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one and 0.32 ml _
(2.6 mmol) of 4-methoxyaniline was heated at 60°C for 4 hours and then cooled. 10 ml of
2M aqueous hydrochloric acid were added to the residue. The precipitated yellow solid
was filtered off, washed in sequence with 2M aqueous hydrochloric acid, water and diethyl
ether and then dried to give 45 mg (40%) of 3-(2,6-dichlorophenyl)-3,4-dihydro-7-(4-
methoxyanilino)-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one as a yellow solid of
melting point 175°C (decomposition).

Example15

A mixture of 200 mg (0.52 mmol) of 3-(2,6-dichlorophenyl)-7-methane-
sulphonyl-3,4-dihydro-1-methylpyrimido{4,5-d]pyrimidin-2(1H)-one and 140 mg
(0.8 mmol) of 4-[2;(dimethylamino)etl'10xy] aniline was heated at 160°C for 2 hours and
then cooled. The residue was chromatograph_ed on silica gel using firstly dichloromethane/
methanol/acetic acid/water {240:24:3:2) and then dichloromethane/methanol/ acetic
acid/water (90:18:3:2) for the elution. Product-containing fractions were combined and
evaporated. The residue was evaporated with toluene and 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 35 mg (23%) of 3-(2,6-
dichlorophenyl)-7-[4-[2-(dimethylamino)ethoxy]anilino}-3,4-dihydro-1-methyl-
pyrimido[4,5-d]pyrimidin-2(1H)-one as a white solid of melting point 173-174°C.

The 4-[2-(dimethylamino)ethoxy]aniline used as the starting material was prepared
as follows: -
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‘a) - A suspension of 5 g (36 mmol) of 4-nitrophenol in 250 ml of xylene was treated
with a solution of 1.63 g (41 mmol) of sodium hydroxide m 20 ml of water and the mixture
was stirred at room temperature for 30 minutes. The mixture was then treated with 7.5 g
(54 mmol) of potassium carbonate and 5.11 g (36 mmol) of dimethylaminoethyl chloride
hydrochloride. The mixture was heated at reflux for 2 hours and then for a further
24 hours with azeotroplc removal of water. The mlxture was filtered while hot and the
solid was washed with hot xylene. The combined ﬁltrate and washings were evaporated .
and the residue was dlstxlled under a high vacuum to give. 1 28 g (20%) of 4-[2- dlmethyl-

ammo)ethoxy]mtrobenzene as an orange coloured hql.ud

b) A solution of 880 mg (3.7 mmol) of 4- [Zfdimethylamino)e_thoxy]nitrobenzene in
10 ml of ethanol was hydrogenated at atmospheric pressure over 88 mg of 10% palladium
on charcoal for 3 hours . The suspension was filtered through a pad of filter aid and the
filtrate was evaporated 1o give 680 mg (100%) of 4-[2- (dJmethylammo)ethoxy] aniline as

an orange coloured hqmd.
Example 16

a) A mixture of 200 mg (0.52 mm(_)l)' of 3;(2',6-diclﬂh;ophenyl);3,4;dihydro-7-
" methanesulphonyl-1 ;methylpyrimido[4 5-d] pYrimidin-i(-lH)-one and 800 mg

(4.47 mmol) of ethyl 4—am1nophenylacetate was heated at 185°C for 45 minutes. The
residue was partmoned between 10 ml of ethyl atetate and 10 ml of 2M hydrochloric acid
‘and the insoluble cream coloured solid was collected by ﬁltrat1on and washed with 20 ml of
water and 20 m! of ethyl acetate and then dried under a hlgh vacuum. 95 mg (38%) of
ethyl 2-[4-[[3-(2,6- dlchlorophenyl) -1,2,3,4- tetrahydro- -methyl 2-oxopyrnmdo[4 5-
d]pynm1dm-7—yl]armno] phenyl] acetate of meltmg pomt 21 1-212°C were zsolated

| b) A .1.'0M solution of 1ithiu_m alurmmum hydride. ix_x_:a_nhydroﬁs tetrahydraﬁzran
(91 uk; 91 umol) was _adde.d._ dropwise to_a' _sti_rfed soluti_oh_ of 40 mg (82 pmol) of ethyl 2-
[4-[[3-(2,6-dichlorophenyl)-1,2,3,4-tetrahydro-1 -methyi_.-i—oxopyr_imido (4,5-d]-
-pyrinﬁdin-?—yl]amino]phenyl] acetate in 4 ml of -anhydrd_l_is_ tetrahydrofuran at 0°C and the
mixture was stirred for a further 90 minutes. The reactid_ri_ was quenched with10 ml of 2M
sodium hydroxide ahd_ the mixture was extracted twice with 10 ml of ethyl acetate each
time. The combined organic_ex_tfa_cts were'_dried over -maénesium sulphate, filtered and
evaporated. The residue was purified by flash column chfomatography on silica gel using
ethyl acetatelhexahe_(z:l) for the elution. Product-contaiining fractions were evaporated to
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give 25mg (68%) of 3-(2,6-dichlorophenyl)-3,4-dihydro-7-[4-(2-hydroxyethyl)anilino]-1-
methylpyrimido[4,5-d]pyrimidin-2(1H)-one as a white solid of melting point 148-151°C.

The ethyl 4-aminophenylacetate used as the.starting material was prépared as

follows:

A solution of 1 g(4.78 mmol) of ethyl-4-nitrophenylacetate in 10 ml ofdry -
methanol was treated with 100 mg of 10% palladium-on-carbon and then hydrogenated at
room temperature and at atmospheric pressure for 4 hours. The catalyst was removed by

filtration and the filtrate was evaporated to give 830 mg (97%) of ethyl 4-aminophenyl-

_ acetate as a mobile yellow oil.

Example 17

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 400 pl (3.4 mmol)
of phenethylamine was heated at 180°C for 4 hours and then cooled to room temperature.
The mixture was dissolved in 10 ml of ethyl acetate and washed in sequence with 10 ml of
2M hydrochloric acid and 10 ml of saturated aqueous sodium bicarbonate solution. The
ethyl acetate phase was separated, dried over magnesium sulphate, filtered and evaporated.

_The crude product was purified by flash column chromatography on silica gel using 5%
methanol/dichloromethane for the elution. Product-containing fractions were combined
and evaporated to give 35 mg of 3-(2,_6-dichlqrophenyl)-3,4-d.ih?dro-1-methy1—7—(2-
phenylethylamino)pyrimido[4,5-d]pjrimidin—2(1H)—one as a pale yellow solid of melting
point 148-151°C.

Example 18

A mixture of 2.2 g (5.7 mmol) of 3-(2,6-dichlorophenyl)-3,4-dihydro-7-methane-
sulphonyl-1-methylpyrimido[4,5-d}pyrimidin-2(1H)-one and 4.8 g (28.5 mmol) of 2,4-
dimethoxybenzylamine was heated at 55°C for 2 hours and then left to cool. The mixture
was dissolved in 100 ml of dichloromethane and washed in sequence with 30 ml of 2M
hydrochloric acid, 30 ml of saturated aqueous sodium bicarbonate solution and 30 ml of
brine. The organic phase was separated, dried over magnesium sulphate, filtered and
evaporated. The residue was uimred with ethyl acetate/hexane (1:1) and 3-(2,6-
dichlorophenyl)-3,4-dihydro-7-(2,4-dimethoxybenzylamino)-1-methylpyrimido[4,5-d]-
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* pyrimidin-2(1H)-one was collected by filtration as a whii:e solid which was dried at 40°C

under a high vacuum. The yield was 2.35 g (87%) after drymg and the melting point was
152-154°C.

Example 19

- Asolution of 200 mg (0.42 mmol) of 3-(2,6-dich19rophény1)-3,4-dihydro-7-(2,4-
dimethoxybenzylamino)-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one in 2 ml of
dichloromethane was treated with 2 ml of triﬂuoroaceti;c acid and the mixture was stirred

‘at room temperature under a nitrogen atmosphere for 5 hours. The solvent was evapor-

ated, the residue was triturated with saturated aqueous sddium bicarbonate solution and
the product was collected by filtration and sucked dry. The dried product was purified
further by suspension in dichloromethane and filtration t_._hrdugh a polytetrafluoroethylene
membrane. The filtrate was evaporated and the residue was dried to give 115 mg (84%) of
7-amino-3-(2,6-dichlorophenyl)-3,4-dihydro-1 -methylpymmdo [4,5-d] pynrmdm-Z(lH)

* one as a white solid of meltmg pomt 176- 184°C

: Ex'a_'rn'ple 20

A solution of 100 mg (0.22 mmol) of 3-(_2,6—dichloibphenyl)-7amethanesxﬂphonyl—
1-phenyl-3,4-dihydro- 1H-pyrimido{4,5-d] pyrimidin-2-one and 300 pl (2.4 mmol) of

* cyclohexylamine iri 2 ml of dichloromethane was stirred at room temperature overnight.

30 -

35

The mixture was diluted with 10 ml of dichlofometha'né, ‘washed with 10 ml of 2M

‘hydrochloric acid and with 10 ml of saturated aqueous sodium bicarbonate solution, dried

over magnesium sulphate, filtered and evaporated. 99 mg (96%) of 3-(2,6-
dichlorophenyl)-7 -cyclohexylamino—3,4-dﬂ1ydro-l-pheiiylpyrinﬁdo[4,5-d]pyrimidin—
2(1H)-one were isolated as a white foam of melting point 258-259°C.

Example 21

A solution of 100 mg (0.22 mmol) of 3-(2,6—dich!orophenyl)-7—methaﬂesulphonyl—
1-phenyl-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one and 2 ml of methylamine in

. tetrahydrofuran was stirred at room temperature for 48 hours. The mixture was diluted

with 10 ml of ethyl acetate, washed with 10 ml of 2M hydrochloric acid and with 10 m! of
saturated aqueous sodium bicarbonate solution, dried ovér magnesium sulphate, filtered
and evaporated. 30 mg (34%) of 3-(2,6-dichlorophenyl)-3,4-dihydro-7-methylamino-1-
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phenylpyrimido[4,5-d]pyrimidin-2(1H)-one were isolated as a white solid of melting point

211-213°C.

Example 22 )

A solution of 100 mg (0.22 mmol) of 3-(2,6-dichlorophenyl)-7-methanesulphonyl-
1-phenyl-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one and 200 mg (2.12 mmol) of 4-
aminopyridine in 2 ml of dichloromethane was stirred at room temperature overnight. The
mixture was evaporated and the residue was purified by flash column chromatography on
silica gel using 10% methanol/dichloromethane for the elution. Product containing
fractions were combined and evaporated to give 16 mg (15%) of 3-(2,6-dichlorophenyl)-
3,4-dihydro-1-phenyl-7-[(4-pyridyl)amino]pyrimido[4,5-d]pyrimidin-2(1H)-one as an
off-white solid which decomposed at 289°C.

Example 23

A solution of 100 mg (0.22 mmol) of 3-(2,6-dichlorophenyl)-7-methanesulphonyl-
1-phenyl-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one and 285 pl (2.2 mmol) of
cyclphekylmethylarrﬁne in 2 ml of dichloromethane was stirred at room temperature
overnight. The mixture was diluted with 10 ml of dichloromethane, washed with 10 ml of
2M hydrochloric acid and with 10 ml of saturated aqueous sodium bicarbonate solution, |
dried over magnesium sulphate, filtered and evaporated. 100mg (94%) of 3-(2,6-dichloro-
phenyl)-7-(cyclohexylmethylamino)-3,4-dihydro-1-phenylpyrimido[4,5-d]pyrimidin-
2(1H)-one were isolated as a white foam of melting point 229-233°C. -

Example 24

A mixture of 100 mg (0.22 mmol) of 3-(2,6-dichlorophenyl)-7-methanesulphonyl-
1-phenyl-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one and 320 mg (2.2 mmol) of 1-
aminonaphthalene was heated at 130°C for 4 hours. The mixture was left to cool and was
then partitioned between 10 ml of ethyl acetate and 2M hydrochloric acid. The insoluble 1-
aminonaphthalene hydrochloride was removed by filtration. The ethyl acetate phase was
separated, washed with 10 ml of saturated aqueous sodium bicarbonate solution, dried
over magnesium sulphate, filtered and evaporated. The residue was purified by flash
column chromatography on silica gel using ethyl acetate/hexane (1:1) for the elution.
Product-containing fractions were-evaporated to give 46 mg (40%) of 3-(2,6-dichloro-
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phenyl)-3,4-dihydro-7-(1-naphthylamino)-1-phenylpyrimido[4,5-d]pyrimidin-2(1H)-one
as a pale pink solid of melting point 213-214°C.

‘Example 25

A mixture of 100 mg (0.26 mmol) of 3-(2,6-dichlorophenyl)-3,4-dihydro-7-
methanesulphonyl- l-methylpyrumdo [4, S-d] pynm1dm-2(lH)-one and 136 mg (1 mmol}
of p-xylenediamine was heated at 70°C for 20 minutes. The product was punﬁed by flash

column chromatography on silica gel using dlchloromethane/ methanol/water/acetic acid
(90:18:3:2) for the elution. Product—conta1mng fracnons were combined and evaporated.
The residue was dissolved in 20 ml of dichloromethane, washed with 20 ml of saturated
aqueous sodium bicarbonate solution, dried over magné_’s__iﬁh:'sulphate,-’ filtered and
evaporated to give 35 mg (30%) of 7-[4- (aminomethyl)l:;en'zylamino] 3-(2,6-dichloro-
phenyl)-3,4-dihydro-1-methylpyrimido[4,5-d} pynm1dm-2(1H) -one as a white solid of
meltmg point 151-152°C.

Example 26

A mixture of 100 mg (0.26 mmol) of 3-(2,6-dichlorophenyl)-3,4-dihydro-7-
methanesulphonyl- 1-methylpyrimido(4,5-d] p?rimidin-Z(_ I'H)_-one and 140 mg (1 mmol)
of 2-(4-aminophenyl)ethylamine was heated at 70°C for-20 minutes. The product was
purified by flash column chromatography usﬁxg 5% me&ianol in dichloromethane for the
elution. Product-containing fractions were combined and evaporated. The residue was
recrystallized from ethyl acetate and 3 mg (3%) of 7-[2-(4-aminophenyl)ethylamino]-3-
(2,6-dichlorophenyl)-3,4-dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one were
isolated as a yellow solid of melting point 174-175°C., "

Example 27

A mixture of 100 mg (0.26 mmol) of 3—(2,6-dic}i_1c'_)_rophenyl)-3,4-dihydro-7—
methanesulphonyl-.1—methylpyrirnido[4,5-d]pyrin1idirié2(lH)-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
combined and evaporated to give 40 mg (29%) of 3-(2,6-dichlorophenyl)-7-{4-[2-
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(diethylamino)ethoxy]benzylamino}-3,4-dihydro-1-methylpyrimido[4,5-d] pyrimidin-
2(1H)-oneasa whitgﬁf;f.:g_l'id of melting point 137- 138°C.___ S

The 4-(2-diethylaminoethoxy)benzylamine ;Jsed as the starting material was
prepared as follows: '

a) A solution of 8.04 g (67 mmol) of 4-cyanophenol in 100 ml of xylene was treated
with a solution of 2.99 g (74 mmol) of sodium hydroxide in 20ml of water and the mixture
was stirred for 30 minutes. To this mixture were added 13.88 g (100 mmol) of potassium
carbonate and 12.83 g (75 mmol) of 2-diethylaminoethyl chloride hydrochloride. The
resulting mixture was then heated at reflux for 3 hours, subsequently left to cool, washed
twice with 50 ml of water each time, dried over magnesium sulphate, filtered and
evaporated to give 10.93g (74%) of 4-(2- d1ethy1atn1noethoxy)benzon1tnle as a colourless
mobile liquid.

b) A 1M solution of lithium aluminium hydride (5ml; 5mmol) was added dropwise to
a stirred solution of 1.01 g (5 mmol) of 4-(2-diethylaminoethoxy)benzonitrile in 5 ml of
dry tetrahydrofuran at 0°C. The mixture was warmed to room temperature and stirred
overnight. The reaction was quenched by the cautious addition of a saturated solutionof -
5 ml of Rochelle’s salt and then evaporated. The residue was partitioned between 25 ml of
diethyl ether and 25 ml of water and the organic phase was separated, dried over
magnesium sulphate and evaporated. The crude product was purified by flash column
chromatography on silica gel using dichloromethane/methanol/water/acetic acid
(60:18:2:3) for the elution. Product—containing fractions were combined and evaporated
to give 785mg (71%) of 4-(2- d1ethy1ammoethoxy)benzylamme asa colourless oil. [Mass
spectrum (ESI) MH * = 223].

Example 28

A mikture of 65 mg (0.19 mmol) of 3-(2,6-dimethylphenyl)-7-methanesulphonyl-
3,4-dihydro-1-methylpyrimido{4,5-d]pyrimidin-2(1H)-one and 180 mg (0.87 mmol) of 4-
[2—(diethy1anﬁno)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
combined and evaporated and the residue was evaporated with toluene. The residue was
dissolved in 20 ml of dic_hlordme_thzine, washed three times with 20 ml of saturated aqueous

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



10

15

WO 00/24744 . ' | : PCT/EP99/07675

40

evaporated to give 15mg of a pink oil which was punﬁed by HPLC. The mobile phase was

water/0.1% tnﬂuoroacenc acid (A) and acetomtnlelO 07% trifluoroacetic acid (B); the
gradient was 5%-95% B over 20 minutes; and the product was detected using an ultraviolet
detector at a wavelength of 215 nm. Product-containing fraetions_ were lyophilized and the
lyophilisate was dissolved in 20 ml of dichlorométhane, ,_wa_shed three times with 20 ml of
saturated aqueous sodium bicarbonate solution each tirrre, d.ried over magnesium sulphate,
filtered and evaporated to give 10 mg (11%) of 7- [4-[2-(d1ethylannno)ethoxy]amlmo] -3,4-
dihydro-1-methyl-3-(2,6- dmaethylphenyl)pynmrdo[4 S-d]pynrmdm-Z(lH)-one as a white

solid of melting point 58°C.

The 3-(2;6-dimethylphenyl)-7-methanesulphonyl-3,4-dihydro-1-methylpyrimido-
[4,5-d)pyrimidin-2(1H)-one used as the starting material was prepared as follows:

a) To a mixture of 200 mg (1.1 mmol) of 4-methylamino-2-methylthiopyrimidine-5-
carboxaldehyde and 0.15 ml (1.2 mmol) of 2,6-dimethylaniline in 5 ml of dichloromethane

_ were added 350 mg (1.6 mmol) of sodium triacetoxyborohydride and then 0.1 ml
(7 mmol) of acetic acid. After 5 hours a further 0.15 ml of 2,6- drmethylamhne was added

and the mixture was stlrred at room temperature for 18 hours 20 ml of saturated aqueous

| .sodmm bicarbonate solutxon and 25 ml of dlchloromethane were added. The phases were

20

'separated and the aqueous phase was washed twice w1th 25 ml of dtchloromethane. The
. combmed orgamc solutlons were dned over magnesrum sulphate, ﬁltered and evaporated.

. The res1due was subjected to column chromatography on silica gel using drethyl ether/

25

30
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hexane (1:2) for the elution. Product-containing fractxons were combined and evaporated

to give 40 mg (13%) of 5-(2, 6-d1methylphenyl)ammomethyl-4-methylarmno -2-methyl-

thiopyrimidine as a white solid [mass spectrum (ESI) MH" = 289] and 200 mg (65%) of 5-
(2,6- dlmethylphenyl)1mmomethy1—4—methylam1no-2—methylﬂuopynm1d1ne as a white
solid. [Mass spectrum (ESI) MH" = 287]. :

b) A mixture of 195 mg (0.68 mmol) 5-(2,6-dimethylphenyl)aminomethyl-4-methyl-
amino-2-methylthiopyrimidine and 0.19 ml (1.4 mmol) of triethylamine in 10 ml of
dioxan was added dropwise to an ice-cooled solutlon of 0 085 ml (0.7 mmol) of trichloro-
methyl chloroformate in 10 ml of dioxan. The rmxture was then left to warm to room
temperature. After a further 10 minutes the mixture was evaporated To the residue were
added 40 rnl of drchloromethane and 40 ml of saturated aqueous sodium bicarbonate. The
phases were separated and the dichloromethane phase was dried over magnesium sulphate,
filtered and evaporated. The resrdue was dissolved i in 15 ml of pyridine and heated at reflux

for 1 hour. The mixture was cooled and evaporated. The resrdue was partitioned between
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20 ml of dichloromethane and 20 ml of 2M hydrochloric acid. The organic phase was
washed with 20 ml ter, dried over magnesium sulphate and evaporated to give 100 mg
(47%) of 3-(2,6- dim thylphenyl) -7-methylthio-3,4- d1hydro- -methylpyrimido-
[4,5-d]pyrimidin-2( lH) -one as an off-white solid. [Mass spectrum (ESI) MH+ =315].

" €) A solution of 100 mg (0.32 mmol) of 3-(2,6-dimethylphenyl)-7-methylthio-3,4-

dihydro-1-methylpyrimido[4,5-d)pyrimidin-2(1H)-one in 10 ml of dichloromethane was
treated with 220 mg (0.64 mmol) of 3-chloroperbenzoic acid (50% w/w in water). After

18 hours 30 ml of saturated aqueous sodium bicarbonate solution and 20 ml of dichloro-
methane were added and the phases were separated. The organic phase was dried over
magnesium sulphate, filtered and evaporated to give 65 mg (59%) of 3-(2,6-dimethyl-
phenyl) -7-methanesulphonyl-3,4- dihydro-1-methylpyrimido[4,5- d]pyr1m1d.1n -2(1H)-one
as a white solid. [Mass spectrum (ESI) MH* = 347].

Example 29

A mixture of 250 mg (0.67 mmol) of 3-(2,6-dichlorophenyl}-7-methanesulphonyl-
3,4-dihydropyrimido{4, 5—d]pymmdm-2( 1H)-one and 600 mg (2.9 mmol) of 4-[2-
(dlethylammo)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.
combined and evaporated and the residue was .evaporated with toluene. The residue was
dissolved in 30 ml of dichloromethane, washed twice with 20 ml of saturated aqueous
sodium bicarbonate solution each time, dried over inagnesiu_m sulphate, filtered and
evaporated. The residue was triturated in hexane, filtered off and dried to give 70mg (21%)
of 3-(2,6-dichlorophenyl)-7-[4-[2-(diethylamino)ethoxy]anilino]-3,4-dihydropyrimido-
{4,5-d]pyrimidin-2(1H)-one as an off-white solid of melting point 248°C.

Example 30

A mixture of 70 mg (0.16 mmol) of 3-(2,6-dichlorophenyl)-1-isopropyl-7-
methanesulphonyl-3,4-dihydropyrimido[4,5-d] pyrimidin-2(1H)-one and 166 mg
(0.8 mmol) of 4-[2-(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 combined and evaporated and the residue was evaporated with
toluene. The residue was then dissolved in 30 ml of dichloromethane, washed twice with
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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)-7-[4-[2-
(dlethylammo)ethoxy]anlhno] -3,4-dihydro-1 -1sopropylpynm1do [4,5-d]pyrimidin-2(1H)-
one as a white solid of melting pomt 125°C.

The 3-(2,6-dichlbrophenyl)- I-i__sopropyl- 7-_m¢th4nesulphon)d~3,4-dihydro-

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

follows:

a) A solution, cooled in icé, of 100 mg (0.27 mnibl) of 3-(2,6-dichlorophenyl)-7-
methylthio-3,4- d1hydxopymmdo[4 5- d]pymmdm-Z(lH)-one in 6 ml of dimethyl-
formamide was treated with 13 mg (0.33 mmol) of sodium hydnde (60% wiw). After

30 minutes the mixture was treated with 0.03 m} (0.3 mmol) of 2-bromopropane and then
heated to 90°C for 2 hours, cooled and left to stand for 3 days. The mixture was evaporated
and the residue was treated with 30 ml of dichloromethane and 30 ml of water. The phases
were separated and the organic phase was washed with 30 ml of water, dried over
magnesium sulphate, ﬁliered and evaporated to give 60 mg (54%) of 3-(2,6-dichloro-

-, phenyl)-1-isopropyl- 7-methylth10-3 4- d1hydropynm1do[4 5—d]pynm1d1n-2(1H) -oneasa

| ] yellow solid. [Mass spectrum (ESI) MI-I+ = 383]

. | b')' | A solunon of 60 mg (0 16 mmol) of 3-(2 6- dlCthl’OphenYD 1-1sopropy1— -methyl-

_thlo-3 4-d1hydropyr1m1do[4 5- d]pynmxd.m—Z(lH)-one in 10 ml of dlchloromethane was
treated with 108 mg (0.32 mmol) of 3-chloroperbenzmc acid (50% wiw in water) and

30

35

stirred for 18 hours. 0.2 ml of d1methyl sulphox1de was added. After a further 15 minutes
15 ml of saturated aqueous sodium blcarbonate solution were added and the phases were
separated. The organic phase was washed with 30 ml of saturated aqueous sodium
bicarbonate solution, dried over magnesiﬁm sulphate and evaporated to give 65 mg
(100%) of 3-(2,6-dichlorophenyl)-1-isopropyl-7—methanesu1phonyl-3,4—dihydro-
pyrimido[4,5-d]pyrimidin-2(1H)-one as a white solid. [Mass spectrum (ESI) MH" =415].

Example 3

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-
(diethylamino)ethoxylaniline 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
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combined and evaporated and the residue was evaporated with toluene. The residue was
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 30 mg (11%) of 7-[4-[2-(diethylamino)ethoxy]anilino]-3,4-dihydro-1-
methyl-3-(2-methylphenyl)pyrimido(4,5-d]pyrimidin-2(1H)-one as a pink solid of
melting point 132°C.

The 3-(2-methylphenyl)-7-methanesulphonyl-3,4-dihydro-1-methylpyrimido[4,5-
d]pyrimidin-2(1H)-one used as the starting material was prepared as follows:

a) A mixture of 300 mg (1.6 mmol) of 4-methylamino-2-methylthiopyrimidine-5-
carboxaldehyde, 0.20 ml (1.8 mmol) of o-toluidine and 59 mg (0.3 mmol) of 4-toluene-
sulphonic acid in 50 ml of toluene was heated at reflux with azeotropic removal of water
for 18 hours. The mixture was cooled and evaporated. The residue was dissolved in 40 ml |

of ethanol and heated to 70°C. 300 mg (8 mmol) of sodium borohydride were added

cauﬁously and the mixture was heated at 70°C for 2 hours. A further 300 mg (0.8 mmol) of
sodium borohydride were added cautiously and the heating was continued for a further - -

hour. The mixture was cooled and then evaporated. The residue was partitioned between
50 ml of 2M aqueous sodium hydroxide solution and 50 ml of ethyl acetate. The organic
phase was dried over magnesium sulphate, filtered and evaporated. The residue was
subjected to column chromatography on silica gel using diethyl ether/hexane (1:1) for the
elution. Product-containing fractions were combined and evaporated to give'190 mg
(43%) of 5-(2-methylphenyl)aminomethyl-4-methylamino-2-methylthiopyrimidine as a
white solid. [Mass spectrum (ESI) MH" = 275].

b) A stirred solution,.cooled m ice, 0f 0.7 ml (1.3 mmol) of phosgene (20% in toluene)
in 5 ml of tetrahydrofuran was tr_eated dropwise with a solution containing 189 mg

(0.69 mmol) of 5-(2-methylphenyl)_aminomethy1-4—methylamino-2-methylthiopyrimidine
and 0.2 ml'(1_.4 mmol) of triethylamine in 5 ml of tetrahydrofuran. The mixture was stirred
for 1 hour. To the mixture were added 20 ml of tetrahydrofuran and 20 ml of saturated
aqueous ammonium chloride solution. The phases were separated and the organic phase
was dried over magnesium sulphate, filtered and evaporated to give 210 mg (100%) of 3-
(2-methylphenyl)-7-methylthio-3,4-dihydro-1-methylpyrimido[4,5-d] pyrimidin-2(1H)}-
one as a cream-coloured solid. [Mass spectrum (EST) MH* = 301].

c) A solution of 210 mg (0.7 mmol) of 3-(2-methylphenyl)-7-methylthio-3,4-dihydro-
1-methylpyrimido[4,5-d)pyrimidin-2(1H)-one in 10 ml of dichloromethane was treated
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with 482 mg (1.4 mmol) of 3-chloroperbenzoic acid (50% w/w in water). After 18 hours
40 ml of saturated aqu_eou's sodium bicatb_onate and 40 ml of dichloromethane were added
and the phases were separated. The organic phase was drle’_d ove_r magnesium sulphate,
filtered and evaporated to give 200 mg (86%) of 3-{2-methylphenyl)-7-methanesulphonyl-
3,4-dihydro-1-methylpyrimido[4,5-d]pyrimidin-2( lH)-.one' as a white solid. [Mass
spectrum (ESI) MH" = 333].

_a.meZ

A mixture of 40 mg (O 096 mmol) of 3- (2 6- dlchlorophenyl) 7-methanesulphonyl—
3 4-d1hydro— -phenylpyr1m1do[4 5- d]pyrumdm—Z(lH) one and 1 ml (11 mmol) of aniline

- was heated at 180°C for 45 minutes, cooled and partmoned between 30 ml of ethyl acetate

and 30 ml of 2M hydrochloric acid. The separated organic phase was dried over
magnesium sulphate, filtered and evaporated. The residu'e was subjected to column
chromatography on s111ca gel using ethyl acetate/hexane (1 2) for the elution. Product-
containing fractions were combined and evaporated to give a tan solid which was purified
further by HPLC, The mobile phase was water/0.1% tnﬂuoroacetlc acid (A) and aceto- -

- nitrile /0. 07% trifluoroacetic.acid (B); the gradlent was 5% 95% B over 20 minutes; and .

25

30

35

. the product was detected with an ultraviolet detector at a wavelength of 215 nm. The

product—contannng fraction was lyophihzed to give 5 mg (4%) of 7-amhno-3-(2,6-
dlchlorophenyl) -3 4 dlhydro- -phenylpymmdo{4 5- d]pynnud1n-2( 1H)-orie as a white:

solid of melting pomt 138°C

lixamgle'33

A mixture of 56 mg (0.13 mmol) of 3-(2, 6—d1chloropheny1) -7-methanesulphonyl-

3 4—d1hydro- -phenylpynm1do[4,5 d]pynrmdm-z( lH) one and 1 ml of 4-methoxy-

benzylamme was heated at 100°C for 30 mmutes, then cooled and partitioned between

30 ml of d.lchloromethane and 30 ml of 2M hydrochlonc aad The organic phase was dried

over magnesium sulphate, ﬁltered and evaporated to give 68 mg (1009%) of 3-(2,6-
dichlorophenyl)-3 4-d1hydro 7—(4—methoxybenzyl)anuno- -phenylpynm1do[4,5 -d]-
pyrimidin-2(1H)-one as a yellow solxd of melting point 56°C.

lixana_t_;le 34

~ A solution of 40 mg (0.96 mmol) of 3-(2,6—dic1ﬂorophenyl)_-_7—(4-methoxybenzyl)-
_amino-3,4-dihydro—l-phenylpyrimido[4,5-d] pyrixnidinq( 1H)-one in 5 ml of trifluoro-
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acetic acid was heated at reflux for 5 hours. The mixture was evaporated and the residue

was partitioned between 30 ml of ethyl acetate and 30 :ml of 2M aqueous sodium
hydroxide. The orga ¢ phase was dried over magnesmm sulphate, filtered and evaporated

and the residue was subjected to column chromatography on silica gel using dichloro-
methane/methanol (20:1) for the elution. Product-containing fractions were combined
and evaporated to give 10 mg (27%) of 7-amino-3-(2,6-dichlorophenyl)-3,4-dihydro-1-
phenylpyrimido[4,5-d]pyrimidin-2(1H)-one as a white solid of melting point >300°C.

Example 35

A mixture of 200 mg (0.56 mmol) of 3-(2,6-diflucrophenyl)-7-methanesulphonyl-
3,4-dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one and 400 mg (1.9 mmol) of 4-
[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 :
combined and evaporated and the residue was evaporated with toluene. The residue was
then dissolved in 40 ml of dichloromethane, washed with 40 ml of saturated aqueous |
sodium bicarbonate solution, dried over magnesium sﬁlphate,'ﬁltered and evaporated to
give 30 mg (11%) of 7-(4-[2-(diethylamino)ethoxy]anilino]-3-(2,6-difluorophenyl)-3,4-
dihydro-1-methylpyrimido{4,5- d]pynmzdm—Z(lH) one as an orange coloured solid.
{Mass spectrum (ESI) MH" = 483].

The 3-(2,6-difluorophenyl)-7-methanesulphonyl-3,4-dihydro-1-methylpyrimido-
[4,5-d]pyrimidin-2(1H)-one used as the starting material was prepared as follows:

a) A mixture of 300 mg (1.6 mmol) of 4-methylamino-2-methylthiopyrimidine-5-
carBoxaldehyde, 232 mg (1.8 mmol) of 2,6-difluoroaniline and 59 mg (0.3 mmol) of 4-
toluenesulphonic acid monohydrate in 30 mtl of toluene was heated at reflux with
azeotropic removal of water for 18 hours. The mixture was cooled and evaporated. The
residue was dissolved in 20 ml of tetrahydrofuran and added dropwise to a solution 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 mi 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
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-
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phenyl)ammomethyl—4—methylammo-z-methylﬂuopyrum&ne as a white solid. [Mass

* spectrum (ESI) MH'= 297]

"b)  Astirred solution, cooled in ice, of 0.7 ml (1.3 mrnol) of phosgene (20% in toluene)

in 5 ml of tetrahydrofuran was treated dropwise with a sdli:tion 0f210 mg (0.71 mmol) of
5-(2,6- dlﬂuorophenyl)annnomethyl-4-methylammo-2-methylt}nopynmldme and 0.2 ml
(14 mmol) of tnethylarmne in 5 ml of tetrahydrofuran. The mixture was stirred for 1
hour. To the mixture were added 20 ml of tetrahydroﬁxran and 20 ml of saturated aqueous
ammonium chloride solution and the phases were separated The organic phase Wwas dried

over magnesium sulphate, filtered and evaporated 10 glve 200 mg (87%) of 3-(2,6-
~ difluorophenyl)- 7-methylth10-3 4-dihydro-1 -methylpynm1do[4 5-d) pynxmdm-Z( 1H)-one

as a white solid. [Mass spectrum (ESI) MH' = 323].

c) A solution of 200 mg (0,62 mmol) of 3—_(2,6—diﬂuor9phenyl)-7;metlxjrlthio-3,4-
dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one ih 10 ml of dichloromethane was

.. treated with 430 mg (1. 24 mmol) of 3- chloroperbenzom ac1d (50% wfw water). After
18 hours 40 ml of saturated aqueous sodlum blcarbonate solutmn and 40 rnl of dichloro-
' methane were added and the phases were separated The: orgamc phase was dried over
magnesium sulphate, ﬁltered and evaporated to give 200 mg (91 %) of 3—(2,6-d1ﬂuoro- .
20

phenyl) 7-methanesulphony1-3 4-d1hydro- methylpynrmdo[4 5- d]pyr1m1d1n-2(lH)-one

' as a white solid. [Mass spectrurn (BSI) MH* = 355]

25
3 4-dihydro-1 -methylpyrimido[4,5-d]pyrimidin- 2(1H)-one and 300 mg (1.4 mmol) of 4-
[2- (dlethylammo)ethoxy] aniline was heated at 180°C for 30 mmutes and then cooled. The

30

35

Example 36

A mixture of 200 mg (0 52 mmol) of 3-(2 4-d1chlorophenyl) 7-methanesu1phonyl-

residue was subjected to column chromatography on silica gel using dichloromethane/
methanol/acetic acidlwater (240:24:3:2) for the elution. Product-containing fractions were
combined and evaporated and the residue was evaporated with toluene. The residue was
then dissolved in 40 ml of dichloromethane, washed w1th 40 ml of saturated aqueous
sodium bicarbonate solution, dried over magnesium sulphate, filtered and evaporated to
give 20 mg (8%) of 3-(2,4-dichlorophenyl)-7-[4—[2-_(diethy1amino)ethoxy] arlilino]—3,4-
dihydro—l—methylpyrit_nid_o[4',5—dlp}’rin_lidin-2(1_H)-one'as an orange coloured solid of
melting point 172°C.
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The 3-(2,4-dichlorophenyl)-7-methanesulphonyl-3,4-dibydro-1-methylpyrimido-
[4,5-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-methane-
sxﬂphonyl-3,4-dihydro-l-methylpyrimido[4,5—d}pyfimidin-2(1H)-one using 2,4-

dichloroaniline in place of 2,6-difluoroaniline.
| Example 37

A mixture of 200 mg (0.52 mmol) of 3-(2,6-dichlorophenyl)-7-methanesilphonyl-
3,4-dihydro-1-[3-(2-phthalimidoethyl)phenyl] pyrimido[4,5-d)pyrimidin-2(1H)-one and
3 ml of aniline was heated at 180°C for 40 minutes and then cooled. The mixture was
partitioned between 40 ml of dichloromethane and 40 ml of 2M hydrochloric acid. The
organic phase was dried over magnesium sulphate, filtered and evaporated. The residue
was subjectéd to column chromatography on silica gel using diethyl ether/hexane (1:1) for
the elution. The product-containing fractions were combined and evaporated to give
30 mg (29%) of 7-anilino 3-(2,6-dichlorophenyl)-3,4-dihydro-1-[3-(2-
phthalimidoethyl)phenyl]pyrimido[4,5-d]pyrimidin-2(1H)-one as a white solid of melting
point 142°C.

The 3-(2,6- dichlorophenyl)-7-methanesulphonyl—3,4—djhydro-1-[3-(2;phtha1-
imidoethyl)phenyl] pyrimido[4,5-d] pyrimidin-2(1H)-one used as the starting material was

- prepared as follows:

a) To a solution of 10 g (60 mmol) of 3-nitrophenylacetic acid in 120 ml of ethanol
were added 20 ml of a saturated solution of hydrogen chloride in ethyl acetate and the
mixture was heated at reflux for 4 hours, cooled and left to stand at room temperature for
18 hours. The mixture was evaporated and the residue was 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

ethyl 3-nitrophenylacetate as a pale yelloW oil. [NMR spectrum (250MHz) 51.25(t) (3H),
53.68(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
filtered and the filtrate evaporated to give 9.3g (100%) of ethyl 3-aminophenylacetate as a
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yellow cil. [NMR spectrum (250MHz) 81.19(t) (3H), 83.48(s) (2H), 84.16(q) (2H),

87.48(dd) (1H), 67.62(d) (1H), 88. 12(m) (2H)}. -

¢)  Amixtureof5 'g:'.(2'1.5 mmol) of ethyl 4-chloro-2¥?niethylthio-pyrimid'ine—5-
carboxylate and 4 g (22.3 mmol) of ethyl 3-aminopheny1a‘cetate in 80 mli of 1,4-dioxan was
treated with 6 ml (43 'mmol) of triethylamine and then heated at 60°C for 4 hours. The
mixture was cooled and evaporated. The residue was pamtxoned between 120 ml of ethyl
acetate and 100 ml of 2M hydrochlonc acid. The organic phase was dried over magnesium
sulphate, filtered and evaporated to give 7.4 g (92%) of ethyl 4-[3-(ethoxycarbonylmethyl)-
phenyl]amino-2- methylt}nopynm1d1ne-5-carboxylate as_ a pale orange coloured oil which
solidifies slowly to a White solid. [Mass spectrum (ESI) MH+ = 376].

d) To a solutron, cooled in 1ce, of1.3 g (34 mmol) of 11th1um aluminium hydride in

70 ml of tetrahydrofuran was added dropwise a solution, of 6.5 g (17 mmol) of ethyl 4-[3-
(ethoxycarbonylmethyl)phenyl] armno-z-methylthlopyrumdme-5-carboxy1ate in 70ml of
tetrahydrofuran ‘The coohng was femoved and the mlxture was stirred at room temper-
ature for 2 hours. The reaction was quenched by the cautxous dropwise addition of 1.2 ml
of water, 1.2 ml of 2M aqueous sodium hydroxide and ﬁnally 3.6 ml of water. The resulting

- suspension was ﬁltered through a filter aid and the filtrate was evaporated. The residue was
20

subjected to column chromatography on silica gel using dlchloromethane/methanol (10:1)

~ for the elution. Product-containing fractions were combmed and evaporated to give 3.1g

(62%) of 5—hydroxymeﬂ1y1—4-[3 (2-hydroxyethy1)phenyl]annno— -methylthiopyrimidine
as a yellow oil. [Mass spectrum (ESI) MH' =292].

e) To a solution of 3.1 g (10.7 mmol) of 5-hydroxymethyl-4- [3-(2-hydroxyethyl)-
phenyl] anﬁno-z-methylfhiopyrimidine in 250 ml of dichloromethane were added 9 g (100
mmol) of manganese dioxide and the mixture was stirred for 24 hours. The mixture was
filtered through a filter aid and the filtrate was evapo'rate& to give 2.6 g (84%) of 5-formyl-
4-(3-(2- hydroxyethyl)phenylammo-Z-methylthxopmnudme as a white solid. [Mass
spectrum (ESI) MH'=290).

f) A solution of 4 g" (13.8 mmol) of 5-formyl-4-[3—(2;hy&owﬂﬂ)phmﬂ}MO-2-
methylthiopyrimidine in 80 ml of toluene was treated w'ifh"z 4 g (15 mmol) of 2,6-
dichloroaniline and 0.25 g (1.3 mmol) of 4-toluenesu1phon1c acid monohydrate and the

‘mixture was heated under reflux with azeotropic removal of water for 18 hours and then

cooled. The mixture was evaporated and the residue was dissolved in 40 ml of tetrahydro-
furan and added dropwise to a solution 0f 0.6 g (16 mmol) of lithium aluminium hydride
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in 40 ml of tetrahydrofuran. After 1 hour the reaction was quenched by the cautious
dropwise addition 6f.§i6 ml of water, 0.6 ml of 2M aquégus sodium hydroxide and 1.8 ml
of water. The resulﬁﬁé Suspension was filtered through a filter aid and the filtrate was
evaporated. The residue was subjected to column chromatography on silica using
dichloromethane/methanol for the elution in a gradient from a ratio of 50:1 to a ratio of
10:1. Product-containing fractions from the first product to be eluted from the column
were combined and evaporated to give 1 g (17%) of 5-(2,6-dichloroanilino)methyl-4-(3-
(2-hydroxyethyl)phenylJamino-2-methylthiopyrimidine as a white solid: Mass spectrum
(ESI) MH" = 435. Product-containing fractions from the second product to be eluted
from the column were combined and evaporated to give 1.8 g (45%) of 5-hydroxymethyl-
4-[3-(2-hydroxyethyl)phenyl] am1n0-2-methylthlopynrmdme as a white solid. [Mass
spectrum (ESI) MH" = 292].

g) A solution of 1 g (2.3 mmol) of 5-(2,6-dichloroanilino)methyl-4-[3-(2-hydroxy-
ethyl)phenyl}amino-2-methylthiopyrimidine in 60 ml of tetrahydrofuran was treated with
0.8 ml (6 mmol) of triethylamine and the mixture was added dropwise to a solution of

1.8 ml of phosgene (20% in toluene) in 40 ml of tetrahydrofuran. The cooling was
removed. After 2 hours 100 ml of saturated aqueous ammonium chloride solution were
added. The mixture was separated and the organic phase was dried over magnesium
sulphate, filtered and evaporated. The residue was subjected to column chromatography
on silica gel using diethyl ether/hexane (1:2) for the elution. Product-containing fractions
were combined and evaporated to give 0.5 g (50%) of 3-(2;6-dichlorophenyl)-7- _
methylthio-3,4-dihydro-1-[3-(2-chloroethyl)phenyl] pyrimido[4,5-d] pyrimidin-2(1H)-one
as a white solid. [Mass spectrum (ESI) MH" = 479].

h) A solution of 0.5 g (1.1 mmol) of 3-(2,6-dichlorophenyl)-7-methylthio-3,4-
dihydro-1-(3-(2-chloroethyl)phenyl)pyrimido[4,5-d] pyrimidin-2(1H)-one in 30 ml of
dimethylformamide was treated with 0.2 g (1.1 mmol) of phthalimide potassium salt and
the mixture was heated at 80°C for 2 hours. The cooled mixture was evaporated and
partitioned between 40 ml of dichloromethane and 40 ml of water. The organic phase was
dried over magnesium sulphate, filtered and evaporated. The residue was subjected to
column chromatography on silica gel using diethyl ether/hexane (1:1) for the elution.
Product-containing fractions were combined and evaporated to give 0.43 g (70%) of 3-
(2,6-dichlorophenyl)-7-methylthio-3,4-dihydro-1-[3-(2-phthalimidoethyl)phenyl} -
pyrimido[4,5-d]pyrimidin-2(1H)-one as a white solid. [Mass spectrum (ESI) MH" = 590].
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i) A solution of 400 mg (0.68 mmol) of 3-(2,6-dichlorophenyl)-7-methylthio-3,4-
dihydro-1-[3-(2-phthalimidoethyl)phenyl]pyrimido[4,5-d]pyrimidin-2(1H)-one in 20 ml
of dichloromethane was treated with 470 mg (1.36 mmol) of 3-chloroperbenzoic acid

-(50% wiw in water). After 18 hours 40 ml of saturated aqueous sodium bicarbonate

solution and 40 ml of dichloromethane were added and the phases were separated The

~organic phase was dried over magnesium sulphate, ﬁltered and evaporated to give 370 mg
(88%) of 3-(2, 6—d1ch10ropheny1)-7-methanesulphonyl -3 4-d1hydro—1 -[3-(2-phthalimido-

ethyl)phenyl]pyrimido[4,5- d]pynmldm-Z(lH) oneas a whlte solid. [Mass spectrum (ESI)
MH" = 622]. :

Example 38

A solution of 30 mg (0.05 mmol) of 3- (_2,6-dichloto_pheny1)-7-ani1ino-3,4-dﬂ1ydro—

1-[3-(2-phthalimidoethyi)phenyl}pyrimido[4,5- d]pyrimidin 2(1H)-one in 5ml of ethanol

was treated with 0.02 ml of hydrazme hydrate. After 5 hours the mixture was evaporated
and 10 ml of dlchloromethane were added to the residue. The resulting suspension was

filtered and the filtrate was evaporated. The residue was sub]ected to column chroma-

tography on silica gel using. dxchloromethane/meﬂ:anollacetlc acid/water (240;24: 3:2) for

. the elutlon Product-containing fractlons were combmed and evaporated : and the residue

-. 20, was evaporated with toluene, The residue was then dissolved in 40 ml of dichloromethane,

washed w1th 40 ml of saturated aqueous sodlum blcarbonate solution, dried over
magnesium sulphate, ﬁltered and evaporated to give 12 mg (50%) of 1-[3- (Z-ammoethyl)-

_phenyl]-7-anilino-3-(2,6-dichlorophenyl)-3 4—d1hydropynm1do[4 5-d}pyrimidin-2(1H)-

one as a white solid of melting point 208°C.

 Example 39

A mixture of 250 mg (0.98 mmol) of 3-methy1—7—ttiethanesulphonyl—3,4—dihydro-1-
methylpyrimido[4,5-d] pyrimidin-2(1H)-one and 560 mg (2.7 mmol) of 4-[2-(diethyl-

- amino)ethoxy]aniline was heated at 180°C fdr 35 minute§ 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—coaﬁixﬁng fractions were combined
and evaporated and the residue was evaporated with 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. The residue
was triturated in hexane, filtered off and dried to give 23 mg (7%) of 7-[4-[2-(diethyl-
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amino)ethoxy)anilino}-3,4-dihydro-1,3-dimethylpyrimido[4,5-d] pyrimidin-2(1H})-one as

a white solid of meltitig point 186°C.

The 3-methyl—7-methanesulphonyl—3,4—dih);dro-l-methylpyrimido-
[4,5-d)pyrimidin-2(1H)-one used as the starting material was prepared in a manner
analogous to that described in Example 4 for 3-cyclohexyl-7-methanesulphonyl-3,4-
dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one using methylamine (as a 2M
solution in tetrahydrofuran) in place of cyclohexylamine.

Example 40

A mixture of 160 mg (0.45 mmol) of 3-(2-chloro-6-methylphenyl)-7-
methanesulphonyl-3,4-dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one and
300 mg (1.4 mmol) of 4-[2-(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 combined and evaporated and the residue was
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. The residue was purified further .
by HPLC. The mobile phase was water/0.1% trifluoroacetic acid (A) and acetonitrile
10.07% trifluoroacetic acid (B); the gradient was 5%-95% B over 20 minutes; and the
product was detected using an ultraviolet detector at éwavelength of 215 nm. Product-
containing fractions were lyophilized and the lyophilisate was 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
(2%) of 3-(2-chloro-6-methylphenyl)-7-[4-[2-(diethylamino)ethoxy]anilino]-3,4-
dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one as a yellow gum. [Mass spectrum
(ESI) MH" = 495].

. The 3-(2-chloro-6-methylphenyl)-7-methanesulphonyl-3,4-dihydro-1-methyl-
pyrimido(4,5-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-methane-
sulphonyl—3,4-dihydro-1-methy1pyrimido[4,5-d]p?rimidin—2(lH)-one using 2-chloro-6-
methylaniline in place of 2,6-diflucroaniline.
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Example 41

A mixture of 350 mg (1.2 mmol) of 3-isopropyl-7-methanesulphonyl-3,4-dihydro-
1-methylpyrimido(4,5-d}pyrimidin-2(1H)-one and 500 mg (2.4 mmol) of 4-[2-(diethyl-
amino)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 combined
and evaporated and the residue was evaporated with 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. The residue

-was triturated in hexane, filtered off and dried to give 40 mg (8%) of 7-[4-[2-(diethyl-
“amino)ethoxy)anilino]-3,4-dihydro-3-isopropyl-1-methylpyrimido[4,5-d] pyrimidin-

2(1H)-one as a white solid of melting point 154°C. -

The 3-isopropyl-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
to that described in Example 4 for 3-cyclohexyl-7-methanesulphonyl-3,4-dihydro-1-
methylpyrimido[4,5—d]§yrimidin—2(1H)-one using isopropylamine in place of cyclohexyl-

‘amine.

Example 42

A mixture of 70 mg (0.15 mmol) of 3-(2,6-dichlorophenyl)-1-[2-cyclohexen-
1(RS)-yl]-7-methanesulphonyl-3,4-dihydropyrimido[4,5-d]pyrimidin-2(1H)-one and
150 mg (0.7 mmol) of 4-[2-(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 combined and evaporated and the residue was
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)-yl}-7- [4-[2-(diethylamino)ethoxy]anilino]-3,4-
dihydropyrimido [4,5-d]pyrirﬁidin-2(1H)-one as an orange coloured gum. [Mass
spectrum (ESI) MH" = 581]. S
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The 3-(2,6-dichlorophenyl)-1-[2-cyclohexen-1(RS)-yl]-7-methanesulphonyl-3,4-
dihydropyrimido[4,5-d)pyrimidin-2(1H)-one used as the starting material was prepared as

follows:

A solution, cooled in ice, of 200 mg (0.54 mmol) of 3-(2,6-dichlorophenyl)-7-
methanesulphonyl-3,4-dihydropyrimido[4,5-d)pyrimidin-2(1H)-one in 12ml of
dimethylformamide was treated with 22 mg (0.54 mmol) of sodium hydride (60% w/w).
After 30 minutes the mixture was treated with 0.07 ml (0.6 mmol) of 3-bromocyclohexene -
and then heated at reflux for 4 hours. The mixture was evaporated and 30 ml of dichloro-
methane and 30 ml of water were added to the residue. The phases were separated and the
organic phase was washed with 30 ml of water, dried over magnesium sulphate, filtered
and evaporated to give 70 mg (29%) 3-(2,6-dichlorophenyl)-1-[2-cyclohexen-1(RS)-y1}-7-
methanesulphonyl-3,4-dihydropyrimido[4,5-d]pyrimidin-2(1H)-one as a brown oil.

[Mass spectrum (ESI) MH" = 453].

Example 43

A mixture of 200 mg (0.5 mmol) of 3-(Z-bromophenﬁ)—7-methanesulphonyl-3,4- :

_ dihydro-l-mgthylpyrirnido[4,5-d}pyrimidin-2(lH)-oné and 208 mg (1 mmol) of 4-{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-
combined and evaporated and the residue was evéporated with 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 22 mg (8%) of 3-(2-bromophenyl)-7-[4-[2-(diethylamino)ethoxy]anilino]-3,4-
dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one as a cream coloured solid of
melting point 144°C.

The 3-(2-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
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.
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A mixture of 200mg (0.52 mmol) of 3-(2,5-dichlorophenyl)-7-methanesulphonyl-

- 3,4-dihydro-1 -methylpy;imido[4,5—d]pyrimidin.-Z( 1H)-one and 218mg (1.04 mmol) of 4-

(2-(diethylamino)ethoxy)aniline was heated at 180°C for 30 minutes and then cooled. The
residue was subjected to column éhromatqgraphy on silica gel eluted with dichloro- -
tn‘ethane/methanollaceﬁ; acid/waterin a fat_id of 240:24:?;32L'Product containing fractions
were combined, evapdrated and the residue're-evaporat'eéi with toluene. The residue was
dissolved in dlchloromethane (40ml), washed with saturated aqueous sodium bicarbonate
(40ml), dried over magnesmm sulphate, filtered and evaporated to give 15mg (6%) of 3-
(2,5~ dlchlorophenyl) -7-[4-]2- (dlethylaxmno)ethoxy] amhno] 3,4-dihydro-1-methyl-

‘pyrimido[4,5-d] pynmxdm-Z( 1H)-one as a white solid of meltmg pomt 138°C [Mass

spectrum (ESI) MH" =514].

" The 3-(2,5- dich]orophenyl) 7?methanesu1phonjrl' 3'4-dihydro- 1-methyl-
pyrumdo [4,5-d] pynmldm-z(lH)—one used as'the startmg material was prepared in a

_ 'manner analogous to that descnbed in Example 35 for 3- (2 6- dlﬂuorophenyl) -7-
- methanesulphouyl—3 4—d1hydro-1-methylpynnudo[4 5-d]pynm1dm -2( 1H)-one using 2,5-
d dlchloroamlme in place of 2, 6-d1ﬂuoroaml1ne - :

e Examp"le 45

A mixture of 200 mg (0.5 mmol) of 3-(3-bromophenyl)-7-methanesulphonyl-3,4-
dihydro-1-methylpyrimido[4, 5-d]pyrimidjn—2'(1H)—'dne'and-300 mg (1.4 mmol) of 4-[2-
(diethylamino)ethoxy]aniline was heated at 180°C for 35 minutes and then cooled. The
residue was subjected to column chromatography on snhca gel using
dichloromethane/methanol/acetic acid/water (240.24.3.2) for the elution. Product-

‘containing fractions were combined, and éva_porated and the residue was evaporated with

toluene. The residue was then dissolved in 40 ml of dich_l_bmmethane‘,‘ 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~d.ih'ydro—1-methylpyrimido[4,5-d]pyrimidin-Z(lH)-

one as an off-white solid of melting point 150°C.

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
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to that described in Example 35 for 3-(2,6-difluorophenyl)-7-methanesulphonyl-3,4-
dihydro- 1-methylpynmldo {4,5-d)pyrimidin-2( lH)-one usmg 3-bromoaniline in place of
2,6-difluoroaniline.

.Example 46

A mixture of 380 mg (1.1 mmol) of 3-(2-methoxyphenyl)-7-methanesulphonyl-
3,4-dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one and 3 ml of aniline was heated
at 180°C for 45 minutes, then cocled and partitioned between 30 ml of dichloromethane
and 30 ml of 2M hydrochloric acid. The organic phase was dried over magnesium sulphate,
filtered and evaporated. The residue was subjected to column chromatography on silica gel
using dichloromethane/methanol for the elution in a gradient from a ratio 0of 99:1to a
ratio of 20:1. Product-containing fractions were combined and evaporated to 7-anilino-
3,4-dihydro-3-(2-methoxyphenyl)- 1-methylpyrimido(4,5-d] pyrimidin- 2(1H)-one asan
off-white solid of melting point 225°C.

The 3-(2-methoxyphenyl)-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 to that described in Example 35 for 3-(2,6-difluorophenyl)-7-methanesul-
phonyl-3,4-dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one using 2-methoxy—
aniline in place of 2,6-difluoroaniline..

Example 47

A solution of 50 mg (0.14 mmol) of 3-(2-methoxyphenyl)-7-anilino-3,4-dihydro-
1-methylpyrimido[4,5-d]pyrimidin-2(1H)-one in 15 ml of 48% aqueous hydrobromic acid
was heated at reflux for 1 hour. The mixture was cooled and evaporated and the residue
was triturated in hexane. The resultant solid was filtered off and dried to give 40 mg (82%)
of 7-anilino-3,4-dihydro-3-(2-hydroxyphenyl)- 1-methylpyrimido{4,5-d] pyrimidin-
2(1H)-one as an off-white solid of melting point 192°C.

Example 48

A mixture of 200 mg (0.55 mmol) of 3-(4-methoxybenzyl)-7-methanesulphonyl-
3,4-dihydro-1-methylpyrimido[4,5-d]pyrimidin-2(1H)-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/
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methanol/acetic acid/water (240:24:3:2) for the elution. Product-containing fractions were

combined, evaporated and the residue was evaporated wn'.h 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, ﬁltefed and evaporated. The residue
was triturated in hexane, filtered off and dried to give 20 mg (7%) of 7-[4-[2-(diethyl-
amino)ethoxylanilino]-3,4-dihydro-3-(4- xhe_thoxybenzyl_).- 1-methylpyrimido([4,5-d]-
pyrimidin-2(1H)-one as a white solid of melting point 1 129C.

The 3—(4~methoxybenzyl)-7-methanesulphonyl-3-i—dihydro- 1-methyipyrimido-
[4,5-d]pyrimidin-2(1H)-one used as the starting material was prepared in a manner
analogous to that described in Example 4 for 3-cyclohexyl 7-methanesulphonyl—3 4-
dihydro-1 -methylpynmndo [4,5-d]pyrimidin-2(1H)-one usmg 4 using 4-methoxybenzyl-

- amine in place of cyclohexylaxmne :

Example 49

A mixture of 300 mg (0.6 mmol) of 3-(2-bromophenyl)-7-methanesulphonyl -3,4-

~ - dihydro-1-[3- (2-hydroxyethyl)phenyl]pymn1do[4 5- d]pyrnmdm -2(1H)-one and 1.5 ml of
. 4-methoxybenzylamine was heated at 100°C for 1 hour. The mixture was cooled and

partitioned between 30 ml of dichloromethane and 30 ml .of 2M aqueous hydrochloric

residue was dissolved in 10 ml of trifluoroacetic acid and: then heated at reflux for 3 hours.
The mixture was cooled and evaporated and the residue was partitioned between 25 ml of
ethyl acetate and 25 ml of saturated sodium bicarbonate so_lu’_uon. The organic phase was
dried over magnesium sulphate, filtered and evaporated-ehd the residue was subjected to
column chromatography on silica gel using ethyl acetate for the elution. Product-
containing fractions were combined and evaporated to giir‘e 105 mg (40%) of 7-amino-3-
(2-bromophenyl)-3,4-dihydro-1-[3- (2-hydroxyethyl)phenyl] pyrimido[4,5-d}pyrimidin-
2(1H)-one as a white solid of meltmg pomt 154°C. '

The 3- (2-bromophenyl) -7- methanesulphonyl -3 4—d1hydro-1 (3-(2-hydroxyethyl)-
phenyl)pyrimido[4,5- d] pymmdm—z(lH)-one used as the startmg material was prepared as

follows:

a)  Asolution of 2.5 g (8.65 mmol) of 5-for-my1-4-[S{gz-hydxoxyethyl)phenyl] amino-
Z-methylthidpyrir_nidine in 120 ml of toluene was treated W1th 1.5 g (9.3mmol) of 2-
bromoaniline and 100 mg (0.5 mmol) of 4-toluenesu1ph9:;ic acid_monohydrafe and then
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heated at reflux with azeotropic removal of water for 1 hour. The cooled mixture was
evaporated and the residue was dissolved in 4 ml of tetrahydrofuran. The solution
obtained was added dropwxse to a solution of 9 ml (9 mrﬁdl) of lithium aluminium
hydride (asa 1M solution in tetrahydrofuran) in 40 ml of tetrahydrofuran. After 1 hour the
reaction was quenched by the cautious dropwise addition of 0.35 ml of water, 0.35 ml of
2M aqueous sodium hydroxide and 1 ml of water. The resulting suspension was filtered
through a filter aid and the filtrate was evaporated. The residue was partitioned between
150 ml of ethyl acetate and 50 ml of saturated aqueous sodium bicarbonate solution. The
organic phase was dried over magnesium sulphate, filtered and evaporated to give 3.5 g
(91%) of 5-(2-bromoanilino)methyl-4-[3-(2-hydroxyethyl)phenylJamino-2-
methylthiopyrimidine as an orange coloured gum. [Mass spectrum (ESI) MH" = 444].

b) A solution of 3.5 g (7.9 mmol) of 5-(2-bromoanilino)methyl-4-[3-(2-hydroxy-
ethyl)phenyl}amino-2-methylthiopyrimidine in 100 ml of dichloromethane was treated
with 3.3 g (39 mmol) of dihydropyran and 15 mg (0.08 mmol) of 4-toluenesulphonic acid -

- monohydrate. After 18 hours the mixture was treated with 100 mg (0.4 mmol) of

pyridinium 4-toluenesulphonate. After a further 3 days 100 ml of ether and 100 ml of 50%
saturated brine were added. The organic phase was dried over magnesium sulphate, filtered
and evaporated to give 2.6 g (62%) of 5-(2-bromoanilino)methyl-4-[3-(2-(tetrahydro-
pyran-2-yl)oxyethyl] phenylamino-2- methylthlopynmldme as a yellow oil.

[Mass spectrum (ESI) MH* = 529].

c) . Asolution of 2.6 g (4.9 mmol) of 5-(2-bromoanilino)methyl-4-[3-(2-(tetra-
hydropyran-2-yl)oxyethyl] phenylamino-2-methylthiopyrimidine in 60 ml of tetrahydro-
furan was treated with 2 ml (14.4 mmol) of triethylamine and the mixture was added
dropwise to a solution, cooled in ice, of 3ml of phosgene (20% in toluene) in 20 ml of
tetrahydrofuran. After 1 hour 50 ml of saturated aqueous ammonium chloride were added.
The organic phase was separated dried over magnesium sulphate, filtered and evaporated.
The residue was dissolved in 100 ml of methanol and 20 ml of saturated hydrochloric acid
in ethyl acetate were added. After 10 minutes the mixture was evaporated to give 1.8 g
(78%) of 3-(2-bromophenyl)-7-methylthio-3,4-dihydro-1-(3-(2-hydroxyethyl)phenyl)-
pyrimido(4,5-d]pyrimidin-2(1H)-one as an off-white solid. [Mass spectrum (ESI) MH" =
471).

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 ml of dichloro-
methane was treated with 2 g (6 mmol) of 3-chloroperbenzoic acid (50% wfw water). After
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18 hours 40 ml of saturated aqueous sodium bicarbonate solution were added. The organic
phase was dried over magnesium sulphate, filtered and &apora&d to give 1.45 g (100%) of
3-(2-bromophenyl) -7—methanesu1phonyl-3 4-dihydro-1-[3-(2-hydroxyethyl)-
phenyl]pyrimido[4,5- d]pynmldm-Z(lH) oneasa wh1te sohd [Mass spectrum (ESI)
MH+ = 503]. ‘-

Example 50

A solution of 200mg (0.31 mmol) of 7-an11mo-3 (2 bromophemyl) -3,4-dihydro-1-
[3- (2—phthahm1doethyl)phenyl]pynmldo (4,5- d]pynnndm-Z(lH)-one in 20ml of ethanol
was treated with 0.3 ml of hydrazine hydrate. After 20 hours the mixture was evaporated

- and the product punﬁ_e,d by column chromatography on silica gel using

dichloromethane/meth__anol/aéetic acid/water (240:24:3 2) for the elution. Product-
containing fractions x__(rere combined, evaporated and th__é residue evaporated with toluene.
The residue was then dissolved in 50ml of dichloromethane, washed with 50ml of saturated

. aqueous sodium bicarbonate solution, dried over magnés_i_ﬁm sulphate, filtered and

evaporated to give 45mg (28%) of 1-[3- (2-aminoethyl)phenyl]-7-anilino-3-(2-

bromophenyl)-3,4- d1hydropynnudo[4 5-d] pymn1d1n-2(1H) one as a white solid of

melting point 130°C.:

- The 7-anilino-3-(2-bromophenyl)-3,4- 'dihydro-' [3 (2-

L phthalmudoethyl)phenyl]pynmtdo (4, 5-d]pyrimidin-2(1 lH)—one used as starting material
- was prepared in a method analogous to that described in Example 37 for 7-anilino-3-(2,6-

30

35

dichlorophenyl)-3,4-dihydro-1-[3- (2-phtha11m1doethyl)phenyl]pynmldo {4,5-
d]pynmldln-Z(IH)—one using 2-bromoaniline in place of 2,6-dichloroaniline.

Example 51

A solution of 500mg (0.86 mmol) of 7-anilino-3,4-dihydro-3-(2,6-
dimethylphenyl)-1-[3-(2-phthalimidoethyl)phenyl]pyrimido(4,5-d]pyrimidin-2(1H)-one
in 30ml of ethanol was treated with 0.8 ml of hydrazine'-hydrate. After 18 hours the mixture
was evaporated and the product purified by column chromatography on silica gel using
dlchloromethane/methanol/ acetic acid/water (240:24:3: 2) for the elution. Product-
containing fractions were combined, evaporated and thc residue evaporated with toluene.
The residue was then dissolved in 50ml of dichlo'rometlia’_xi'e, 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
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(3%) of 1-[3-(2-aminoethyl)phenyl]-7-anilino-3,4-dihydro-3-(2,6-dimethylphenyl)-

pyrimido[4,5-d]pyrimidin-2(1H)-one as a white solid of melting point 128°C.

 The 7-anilino-3,4-dihydro-3-(2,6-dimethylphenyl)-1-[3-(2-
phthalimidoethyl)phenyl]pyrimido([4,5-d} pyrimidin-2(1H)-one used as starting material
was prepared in a2 method analogdus to that described in Example 37 for 7-anilino-3-(2,6-
dichlorophenyl)-3,4-dihydro-1-[3-(2-phthalimidoethyl)phenyl]pyrimido[4,5-
d]pyrimidin-2(1H)-one using 2,6-dimethylaniline in place of 2,6-dichloroaniline.

Example52

A solution of 155mg (0.23 mmol) of 7-anilino-3-(2-chloro-4—
trifluoromethylphenyl)- 3,4-dihydro-1-[3-(2-phthalimidoethyl)phenyl] pyrimido{4,5-
d]pyrimidin-2(1H)-one in 20ml of ethanol was treated with 0.3 ml 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
(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. Trituration of the residue with
hexane followed by filtration afforded 40mg (32%) of 1-[3-(2-aminoethyl)phenyl]-7-
anilino-3-(2-chloro-4-trifluoromethylphenyl)-3,4-dihydropyrimido[4,5-d]pyrimidin-
2(1H)-one as a white solid of melting point 102°C.

The 7-anilino—3-(2—chloro-4-triﬂuoromethylphehyl)- 3,4-dihydro-1-[3-(2-
phthalimidoethyl)phenyl}pyrimido[4,5-d]pyrimidin-2(1H)-one used as starting material
was prepared in a method analogous to that described in Example 37 for 7-anilino-3-(2,6-
dichlorophenyl)- 3,4-dihydro-1-[3-(2-phthalimidoethyl)phenyl)pyrimido[4,5-
d]pyrimidin-2(1H)-one using 2-chloro-4-trifluoromethylaniline in place of 2,6-
dichloroaniline. ' '

Example _53

A solution of 1.2g (1.7 mmol) of 7-anilino-1-[3-(2- (tért-butyldiphehyl—
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
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reflux for 5 hours, cooled and evaporated. The residue was partitioned between 50ml of
ethyl acetate and 50ml of 2M aqueous hydrochloric acid. The organic phase was washed
with 40ml of water, dried over magnesium sulphate, filtered and evaporated. The residue
was purified by flash chrpr_patography on silica gel _ﬁsing a gradient elution from
dichloromethane/methanol 100:1 to diclﬂoromethandrﬁéglj@irol 100:5. Product-
containing fractions were evaporated to give 350mg (42%) of 7-ani1ino-3-(2—chloro—6-
methylphenyl)-3,4-dihydro-1- [3-(2-hydroxyethy1)phenyl] pyrimido[4,5-d]pyrimidin-
2(1H)-one as 2 gum. [M___éss spectrum (ESI) MH" = 486).. .

The 7-anilino-1-[3-(2- (t_er_t—butyldiphenylsilyloxy) ethyl)phenyl]-3-(2-chloro-6-
methylphenyl)- 3,4-dihy;c_lropyrimido [4,5-d]pyrimidin-2(1H)-one used as starting material
was prepared as follows:.

a) A _solutioxr of 3.4_g_ (11.7 mmol) of 5-formyl_-4-(3-(2}hydroxyethyl)phenylamino)-2-
methylthiqpyrir_rﬁdine of Example 37(e) in 50ml of dime_ﬂryl_formamide was treated with
3.9g (14 mmol) of tert-butyldiphenylchlordsilane, 24g (35 mmol) of imidazole and 50mg

- (0.4 mmol) of 4-(d1methylam1no)pyndme The mixture was stirred for 18 hours and then

evaporated. The residue was part1t10ned between 150ml of ethyl acetate and 100ml of 2M
aqueous hydrochlonc acid. The organic phase was washed with a further 100ml of 2M
aqueous hydrochloric ac1d dried over magnesium sulphate, filtered and evaporated to
 yield 6.2g (100%) of 4~(3 (2- (tert-butyidlphenylsﬂyloxy)eﬂryl)phenylammo) 5-formyl-2-
methylthiopyrimidine as a white solid. [Mass spectrum (ESI) MH"= 528].

b) A mixture of 2.6g (5 mmol) of 4-(3-(2-(tert—butyl&iphenylsilyloxy)ethyl)-
phenylamino)- 5-formyl-2-methylthiopyrimidine and 0.63ml (722mg, 5.1 mmol) of 2-°
chloro-6-methylamlme in 80ml of toluene was treated with 170mg (0.9 mmol) of 4-
toluenesulphonic acid monohydrate and then heated at reﬂux with azeotropic removal of
water for 2 hours. The rmxture was cooled and evaporated The residue was dissolved in
20ml of tetrahydroﬁlran and added dropwise to a solutlon of 5ml (5 mmol) of lithium
aluminium hydride (lM solutlon in tetrahydrofuran) in a further 30ml of tel:rahydroﬁ:ran
After 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-butyldlphenylsﬂyloxy) ethyl)phenyl}amino-5- (2-chloro-6-methylanilino)methyl-2-
methylthmpynmrdme as a yellow oil which Was used w1thout further purification. [Mass
spectrum (ESI) MH"= 653}
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<) A solution of 3.3g (5 mmol) of 4-[3-(2- (tert-butyldiphenylsilyloxy)
-chloro-6-methylanilino)methyl-2-methylthiopyrimidine in 50ml
cated with 1.4ml (10 mmol) of triethylamine and the resulting
mixture was added dropwise to a solution of 5ml (9.6 mmol) of phosgene (20% in toluene)
in 30ml of tetrahydrofuran. The mixture was stirred at room temperature for 24 hours and

then heated at reflux for a further 18 hours. The mixture was cooled and evaporated. The
mixture was partitioned between 40ml of dichloromethane and 40ml of saturated aqueous
sodium bicarbonate. The organic phase was dried over magnesium sulphate, filtered and
evaporated to give 1.58g (47%) of 1-[3-(2-(tert-butyldiphenylsilyloxy)ethyl)phenyl]-3-(2-
chloro-6-methylphenyl)- 3,4-dihydro-7-methylthio-pyrimido[4,5-d] pyrimidin-2(1H)-one
as a yellow solid. [Mass spectrum (ESI) MH" = 679].

d) A solution of 1.58g (2.3 mmol) of 1-{3-(2-(tert-butyldiphenylsilyloxy)ethyl)-
phenyl]-3-(2-chloro-6-methylphenyl)- 3,4-dihydro-7-methylthio-pyrimido[4,5-
d]pyrimidin-2(1H)-one in 40ml of dichloromethane was treated with 1.6g (4.3 mmol) of
3-chloroperbenzoic acid (50% w/w water). After 18 hours 40 ml of saturated aqueous
sodium bicarbonate was added. The organic phase was dried over magnesium sulphate,
filtered and evaporated. The product was recrystallized from ethanol to yield 1.1g (67%) of
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 as a white solid.
[Mass spectrum (ESI) MH" = 711].

e) A mixture of 1.1g (1.5 mmol) of 1-[3-(2-(tert-butyldiphenylsilyloxy)ethyl)phenyl]-
3-(2-chloro-6-methylphenyl)- 3,4-dihydro-7-methanesulphony1—pyrimido [4,5-
d)pyrimidin-2(1H)-one and 3ml of aniline was heated at 180°C for 20 minutes. The
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 1-
[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)
MH™ = 724]. -

Example 54

A solution of 250mg (0.4 mmol) of 7-anilino-3-(2-chloro-6-methylphenyl)- 3,4-

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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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. Trituration of the residue with hexane followed by filtration afforded 30mg

* (15%) of 1-[3-(2-aminoethyl)phenyl]-7-anilino-3-(2-chloro-6-methylphenyl)-3,4-

dih'y'dropyrimido[4,5ﬁ.'c:_l]pyximidin-"2'(1H)-orie asa whité js'olid of melting point 192°C.
The 7- amlmo-3-(2-chloro-6-methy1phenyl) 3 4-d1hydro 1-[3-(2-
pht}mlmndoethyl)phenyl]pynnndo [4,5-d] pyr1nud1n-2(1H) one used as startmg material

was prepared as fol]ows

a) A solution of 200fng (0.41 mmol) of 7-anilino-34(2;Chloro—6-methylphenyl)- 3.4-

dihydro-1-[3-(2-hydroxyethyl)phenyl)pyrimido[4,5-d]pyrimidin-2(1H)-one (prepared in

Example 53) in 15ml of chch]oromethane was treated w1th 0.12ml (0.82 mmol) of
tnethylamme and 87mg (0.5 mmol) of methanesulphomc anhydnde After 18 hours the

mlxture was washed thh 30ml of saturated aqueous sodmm bicarbonate, dried over

magnesmm  sulphate, ﬁltered and evaporated to yield 233mg (100%) of 7-anilino-3-(2-
N chloro-6-meﬂ1ylphenyl)- 3 4-d1hydro-1 [3—(2-methanesulphonyloxyethyl)phenyl]

pyrimido[4,5- d]pynmldm-_z(lH)-one asa gum  [Mass spectrum (ESI) MH" = 564].

b) . Asolution of 233mg (0.41 mmol) of 7-amlmo-3 (2-chloro-6-methylphenyl)- 3,4-
dihydro-1-3-( 2-methanesulphonyloxyethyl)phenyl} pymmdo[4,5-d]pynm1dm—2(1H) one
in 10ml of dxmethylformarmde was treated with 100mg (0 54 mmol) of potassium
phthalimide and the mixture heated at 90°C for 3 hours, The mixture was cooled and
evaporated. The residue was partitioned between 50ml of ethyl acetate and 50ml of water.
The organic phase was dried over magnesium Sulphate, filtered and evaporated fo give

 250mg (99%) of 7-anilino-3-(2-chloro-6-methylphenyl)- 3,4-dihydro-1-[3-(2-

phthalimidoethyl)phenyl]pyrimido[4,5- -d]pyrimidin-2( lH) -one as a white solid. [Mass
spectrum (ESI) MH* = 615]

Example 55

A solutidn of 90:mg (0.14mmol) of 7-anilino-3- (2 5-dichlorophenyl)-3,4-dihydro-
1-[3- (2-phtha.l1m1doethyl)phenyl] pyrumdo[4 S-d]pynnudm -2(1H)-one and 0.07ml of
hydrazine hydrate in 15ml of methanol was stirred at room temperature under an
atmosphere of mtrog_ez; for 18 hours. The reaction was evaporated and the residue purified
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by flash column chromatography on silica gel, eluting with dichloromethane/methanol/
acetic acid/water (240124:3:2). Product containing fractions were combined and
evaporated and the residue re-evaporated with toluene. The residue was then dissolved in
20ml of dichloromethane, washed with 20m] of saturated aqueous sodium bicarbonate,
dried over magnesiurn sulphate, filtered and evaporated to give 37mg (52%) of 1-{3-(2-
aminoethyl)phenyl}-7-anilino-3-(2,5-dichlorophenyl)-3,4-dihydropyrimido[4,5-
d]pyrimidin-2(1H)-one as a white solid of melting point 120-123°C. [Mass spectrum {ESI)
MH" = 505]. ' '

The 7-anilino-3-(2,5-dichlorophenyl)-3,4-dihydro-1-[3-(2-
phthalimidoethyl)phenyl]pyrimido[4,5-d]pyrimidin-2(1H)-one used as the starting
material was prepared from 7-anilino-3-(2,5-dichlorophenyl)-3,4-dihydro-1-[3-(2-
hydroxyethyl)phenyl]pyrimido[4,5-d] pyrirnidin_—Z(iH)_—one (prepared in a manner
analogous to that of Example 53 using 2,5—dichlbroaniline in place of 2-chloro-6-
methylaniline) in a method analogous to that described in Example 54.

Example 56

200mg (0.40 mmol) of 3-(2-bromophenyl)- 3,4-dihydro-1-[3-(2-
hydroxyethyl)phenyl]-7-methanesulphonyl-pyrimido[4,5-d]pyrimidin-2(1H)-one was
treated with 250mg (1.2 mmol) of 4-[2-(diethylamino)ethoxy]aniline and the mixture -
heated at 180°C for 40 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. Productfcontaining fractio_ns were co_mbined, evapbrated 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 give 45mg (18%) of 3-(2-
bromophenyl)-7-[4-[2-(diethylamino)ethoxy)anilino}-3,4-dihydro-1-[3-(2-
hydroxyethyl)phenyl] pyrimid_o [4,5-d] pyrimidin-2(1H)-one as a white solid of melting
point 98°C. .

The 3-(2-bromophenyl)-3,4-dihydro-1-[3-(2-hydroxyethyl)phenyl]-7-
methanesulphonyl-pyrimido{4,5-d]pyrimidin-2(1H)-one used as starting material was
prepared as follows:

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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that for 5-(2,6-dichloroanilino)methyl-4-[3-(2-hydroxyethyl)phenyl]amino-2-
methylthiopyrimidine of Example 37(f) using 2-bromoamhne in place of 2,6-

" dichloroaniline) in 100ml of dlchlorornethane was treated w1th 3.3g.(39 mmol) of 2,3-

dihydropyran and 15mg (0.08 mmol) of toluenesulphomc acid monohydrate and the
mixture stirred at room temperature for 3 days. Subsequently 100ml of diethyl ether and
100ml of brine were added. The mixture was separated 'a;nd the organic phase dried over
magnesium sulphate, ﬁltered and evaporated. Flash chromatography on silica gel using
diethyl ether and hexane in a ratio of 1:1 as eluent afforded 2.6g of 5-(2-
bromoanilino)methyl-4-{3- (2-(tetrahydropyranyloxy)et__hyl_)pheny]]ammo—Z-
methylthiopyrimidine as a yellow oil. [Mass spectrum (ESI) MH" = 529].

b) A solution of 2.6g (49 mmol) of 5-(2-bromoanilino)methyl-4-[3-(2-

. (tetrahydropyranyloxy)ethyl)phmyl] ammo-2-methylﬂuopynnnd1ne in 40ml of

tetrahydrofuran was treated with 2ml (14 4 mmol) of tnethylamme and the resulting
solution added dropwrse to an ice-cooled solutron of phosgene (3ml of a 20% solution in
toluene, 5.8 mmol) in 40ml of tetrahydrofuran After 1 hour 50ml of a saturated solution
of ammonium chlonde was added. The mixture was separated and the orgamc phase dried
over magnesium sulphate and ﬁltered To the solution was added 20m! of a saturated

_solution of hydrogen chloride in ethyl acetate. After 10 mmutes the solution was

evaporated to afford 1. 8g (78%) of 3-(2- -bromophenyl)- 3,4-d1hyd.ro—1 [3-(2-

hydroxyethyl)phenyl}. -7-methylth10 pyrimido[4,5- d]pynmldm-Z(lH) one as a white

sohd [Mass spectrum (ESI) MH* = 471].

e) A solutron of 1 4g (3rnmol) of 3-(2- bromophenyl) 3 4-d1hydro-l -[3-(2-
hydroxyetlryl)phenyl} -7-methylthlo-pyr1m1do [4, S-d]p‘yrmudm-Z( 1H)-one in 60ml of
dichloromethane was treated with 2g (6mmol) of 3- chloroperbenzo1c acid (50% wiw
water) and the mixture stirred for 18 hours. The mxxture was washed with 50ml of

saturated aqueous sodlum b1carbonate, dried over magnesmm sulphate, filtered and

evaporated to give 1. 45g (100%) of 3- (2—bromopheny1) -3 4—d1hydro-1 [3-(2-
hydroxyethyl)phenyl] 7—methanesulphonyl—pyrmudo[4 5 d]pymmdm 2(1H) -oneasa
white solid. [Mass spectrum (ESI) MH" = 503).

Bxample 57
A solution of 1. 3g (1.7 mmol) of 7-anilino-3- (2-bromophenyl) 3,4-dihydro-1-{3-

((1,1-dimethyl-2- (tert—butyldlphenylsllyloxy))ethyl)phenyl] pyrimido[4,5-d]pyrimidin-
2(1H)-one in 30ml of tetrahydrofuran was treated with Z.lml (2.1mmol) of
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tetrabutylammonium fluoride (1M in tetrahydrofuran). The mixture was heated at reflux
for 5 hours, cooled and evaporated. The residue was partitioned between 50ml of ethyl
acetate and 50ml of M aqueous hydrochloric acid. The ofganic phase was washed with
40ml of water, dried over magnesium sulphate, filtered and evaporated. The residue was
purified by flash chromatography on silica gel using a gradient elution from
dichloromethane/methanol 100:1 to dichloromethane/methanol 100:5. Product-

containing fractions were evaporated and the residue recrystallized from ethyl acetate to .

give 500mg (54%) of 7-anilino-3-(2-bromophenyl)-3,4-dihydro-1-{3-((1,1-dimethyl-2-

' hydroxy)ethyl)phenyl]pyrimido[4,5-d]pyrimidin-2(1H)-one as a cream-coloured solid of

melting point 178°C. [Mass spectrum (ESI) MH" = 545].

The 7-anilino-3-(2-bromophenyl)-3 4-dihydro-1-[3-((1, 1-dimethyl-2-(tert-
butyldiphenylsilyloxy))ethyl)phenyl]pyrimido[4,5-d]pyrimidin-2(1H)-one used as starting
material was prepared in a method analogous to 7-anilino-3-(2-chloro-6-methylphenyl)-
3,4-dihydro-1-[3-(2-(tert-butyldiphenylsilyloxy)ethyl )phenyl] pyrimido[4,5-d]pyrimidin-
2(1H)-one of Example 53 starting from 5-formyl-4-(3-((1,1-dimethyl-2-
hydroxy)ethyl)phenylamino)-2-methylthiopyrimidine in place of 5-formyl-4-(3-(2- .
hydroxyethyl)phenylamino)-2-methylthiopyrimidine and 2-bromoaniline in place of 2-
chloro-6-methylaniline. S '

5-Formyl-4-(3-((1,1-dimethyl-2-hydroxy)ethyl)phenylamino)-2-
methylthiopyrimidine was prepared in a method analogous to 5-formyl-4-(3-(2-
hydroxyethyl)phenylamino)-2-methylthiopyrimidine of Example 37 using ethyl (2,2- -
dimethyl-2-(3-nitrophenyl) )acetate in place of ethyl 3-nitrophenylacetate.

Ethyl (2,2-dimethyl-2-(3-nitrophenyl))acetate was prepared as follows:

A solution of 5g (24mmol) of ethyl 3-nitrophenylacetate in 20ml tetrahydrofuran

" was added dropwise to a suspension of 2.88g (72mmol) of sodium hydride(60% w/w) in

80ml of tetrahydrofuran. After 30 minutes, 3.6ml (57 mmol) of iodomethane was added
dropwise and the resulting brown suspension stirred for 1 hour. 50ml of saturated aqueous
ammonium chloride was cautiously added followed by 50ml of ethyl acetate. The mixture
was separated and the organic phase washed with 50ml of brine, dried over magnesium
sulphate, filtered and evaporated to afford 5.5g (97%).of ethyl (2,2-dimethyl-2-(3-
nitrophenyl) Jacetate as a brown oil. [Mass spectrum (ESI) MH" = 238].
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Example 58

A solution of 250mg (0.37 mmol) of 7-anilino-3-(2-bromoephenyl)-3,4-dihydro-1-
[3-((1,1-dimethyl-2-phthalimido)ethyl)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
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 50ml of di_chloromethahe, washed with 50ml of saturated
aqueous sodium bicarbonate solutioﬁ, dried over magnesium sulphate, filtered and
evaporated. The residue was triturated in hexane to give 4.0r_ng (20%) of 1-[3-((2-amino-
1,l-dimethyl)ethyl)phenyl]-7-anilino-3g-(2-bromophenyl_)Q3,4—_dihydropyrimido[4,5-
d]pyrimidin-2(1H)-one as a white solid of melting point 188°C.

The 7-anilino-3-(2-bromophenyl)-3,4-dihydro-1-[3-((1,1-dimethyl-2-
phthalimido)ethyl)phenyl] pyrimido[4,5-d]pyrimidin-2(1H)-one used as starting material
was prepared from 7-anilino-3- (2-bromophenyl)- 3,4-dihydro -1-[3-((1,1-dimethyi-2-

"hydroxy)cthyl)phenyl]pymmdo[4,5 -d]pyrimidin-2( lH)-one (prepared in Example 57) in
“amethod analogous to that used in Example 54. -

Example 59

A solution of 130mg (0.31 mmol) of.3—(Z-bromophenyl)-7-methanesulphonyl-3,4—

dihydro-1- [3-(prhthalimidoe'_chyl)phenyl]pyri,mido['4,5-d] pyrimidin-2(1H)-one from

Example 50 was treated with 1g (8 mmol) of 4-methoxyaniline. The mixture was heated to
120°C for 2 hours. The mixture was cooled and treated with 30ml of 2M aqueous
hydrochloric acid. The suspended solid was filtered, washed with water and dried. The
solid was dissolved in 20ml of ethanol and treated with 0.2 ml of hydrazine hydrate. After
18 hoitrs 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, ev:aporate'd and the residue
evaporated with toluene. The residue was then dissolved in 50ml of dichloromethane,
washed with 50ml of saturated aqueous sodium bicarbonate solution, dried over
magnesium sulphate, filtered and evépbrated to give 35mg (31%) of 1-[3-(2-
aminoethyl)phenyl]-3-(2—bromophenyl)-7-(4-methoxyaﬁilino)-S,tl.»-dihydropyrimidn {4,5-
d]pyrimidin-2(1H)-one as a white-solid of melting point 132-133°C.



- W0 00/24744

10

15

20

25

30

35

PCT/EP99/07675

67
Example 60

25mg of 1-[3-(2-aminoethyl)phenyl]-3-(2-bromophenyl)-7-(4-methoxyanilino)-
3,4-dihydropyrimido[4,5-d]pyrimidin-2(1H)-one (prepared in Example 59) was treated
with 2m] of 40% aqueous hydrobromic acid and the mixture heated at 150°C for 2 hours.
The mixture was cooled and evaporated. The residue was triturated with hexane to afford
20mg (80%) of 1-[3-(2-aminoethyl)phenyl]-3-(2-bromophenyl)-7-(4-hydroxyanilino)-
3,4-dihydropyrimido[4,5-d]pyrimidin-2(1H)-one hydrobromide as a white solid of
melting point 210°C (decomposition). -

Example 61

A solution of 230mg of 7-anilino-3-(2-bromophenyl)-3,4-dihydro-1-[3-
(phthalimidomethyl)phenyl]pyrimido[4,5-d]pyrimidin-2( 1H)-one in 10ml 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 dichloro-

methane/methanol/acetic acid/water (240:24:3:2) for the elution. Product-containing
fractions were combined, evaporated and the residue eiraporated with toluene. The residue
was then dissolved in 50ml of dichloromethane, washed with 50ml of satﬁrated'aqueous
sodium bicarbonate solution, dried over magnesium sulphate, filtered and evaporated to
'give 5mg (2.8%) of 1-[3-(aminomethyl)phenyl]-7-anilino-3-(2-bromophenyl)-3,4-
dihydropyrimido[4,5-d]pyrimidin-2(1H)-one as a white solid of melting point 121°C.

The 7-anilino-3-(2-bromophenyl)-3,4-dihydro-1- [3-.(phthalimidomet'hy1)-
phenyl}pyrimido[4,5-d] pyrimidin-2(1H)-one used as starting material was prepared as
follows:

a) A solution of 5g1(33m'm01) of 3-nitrobenzyl alcohol in 100ml of
dimethylformamide was treated with 10.8g (40mmol) of tert-butyldiphenylchlorosilane,
6.7g (99mmol) of imidazole and 100mg (0.9mmol) of 4-(dimethylamino)pyridine and the

mixture stirred at ambient temperature for 4 hours. The solvent was evaporated and the

residue partitioned between 100ml of ethyl acetate and l_OOnﬂ of 2M aqueous hydrochloric
acid. The organic phase was washed with a further 50ml of 2M aqueous hydrochloric acid,
dried over magnesium sulphate, filtered and evaporated to afford 12.9g (100%) of 3-(tert-

butyldiphenylsilyloxymethyl)nitrobenzene as a colourless oil. [Mass spectrum (ESI) MH"
=392]. | -
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b) A solution of 12.9g (33mmol) of 3-(tert-butyldiphenylsilyloxymethyl)nitrobenzene
in 150ml of ethanol was treated with 1g of 10% palladium on charcoal and then shaken in
an atmosphere of hydrogen for 18 hours. The mixture wés filtered and the filtrate
evaporated to afford 12g (100%) of 3- (tert-butyldlphenylsllyloxymethyl)amhne asa
colourless oil. [Mass spectrum (ESI) MH* =362].

c) ~ A solution of 2.32g (10mmol) of ethyl 47chlqro-2~methflﬂﬁqp§rhnidine-5- )
carboxylate in 30ml of 1,4-dioxan was treated with 1_.4ml. (10mmol) of triethylamine and -
4.7g (13mmol) of 3-(tert-butyldiphenylsilyloxymethyl)anﬂiqe. The mixture was heated to
50°C for 18 hours and then evaporated. The residue was partitioned between 50ml of ethyl
acetate and 50ml of 2M aqueous hydrochloric acid. The organic phase was dried over
magnesium sulphate, filtered and evaporated to afford 5.6g (100%) of ethyl 4-[3-(tert-
butﬁdiphenylsﬂyloxym‘ethyl)anﬂino] -2-methylthiopyrimidine-5-carboxylate as a
colourless oil. [Mass spectrum (ESI) MH* = 558].

d) A solution of 5.6g (10mmol) of ethyl 4-[3-(tert-butyldiphenylsilyloxymethyl)-

_ anilino]-Z—methylﬂﬁopyi;in;idine—_S-_carboxylate in 30ml of tetrahydrofuran was added

dropwise to an ice-cooled solution of 10ml of a 1M solution of lithium aluminium hydride
in tetrahydrofuran (10 mmol} in a further. 20ml of tetrahydrofuran. After 1 hour the

Teaction was cautiously quenched by the sequential addition of 1ml of water, 1.5ml of 2M

aqueous sodium hydroxide and 2ml of water. The mixture was filtered through hyflo filter
aid and the solids washed thoroughly with tetrahydroﬁxran The combined filtrate and
washings were evaporated to afford 4.6g(88%) of 4-[3- (tert-butyldlphenylsﬂyloxy-

_ methyl)amhno] -5-hydroxymethyl-2- methylthlopyrmudme as a yellow oil. [Mass spectrum

(ESI) MH* = 516).

e) A solution of 7.7g (15 mmol) of 4-[3-(tert-butyldiphenylsilyloxymethyl)anilino}-5-
hydroxymethyl-2-methylthiopyrimidine in 100ml of dichloromethane was treated with 13g
(150mmol) of mangénesé dioxide and the mixture surred for 18 hours. The mixture was

filtered and the filtrate evaporated. The product was purified by flash chromatography on
silica gel using ethyl acetate/hexane as eluent in a ratio of 1:2. Product-contaunng fractions

were combined and evaporated to afford 3.5g (46%) of 4- [3~(tert-butyldiphenyl-
silyloxymethyl)anilino) -Z-methylthmpynnndme-a-carboxaldehyde as a colourless oil.
[Mass spectrum (ESI) MH" = 514] -

f) A solution of 3.5¢ (6.8mmol) of 4-[3-(tert-butyldiphenylsilyloxymethyl)anilino]-2-
methylthiopyrimidine-5-carboxaldehyde in 100ml of toluene was treated with 12g
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(7mmol) of 2-bromoaniline and 100mg (0.5mmol) of toluenesulphonic acid.
monohydrate. The mixture was heated to reflux with azeotropic removal of water for 2

hours and then cooled and evaporated. The residue was dissolved in 20ml of
tetrahydrofuran and then added dropwise to an ice-cooled solution of 7ml of 1M lithium
aluminium hydride in tetrahydrofuran (7mmol) in a further 20ml of tetrahydrofuran.
After 1 hour the reaction was cautiously quenched by the sequential addition of 1.5ml of
water, 2ml of 2M aqueous sodium hydroxide and 3ml of water. The mixture was filtered
through hyflo filter aid and the solids washed thoroughly with tetrahydrofuran. The
combined filtrate and washings were evaporated to afford 4.5g (100%) of 5-((2- -
bromoanilino)methyl)-4-[3-(tert-butyldiphenylsilyloxymethyl)anilinoj-2-
methylthiopyrimidine as a white solid. [Mass spectrum (ESI) MH" = 670].

g) A solution of 4.5g (6.8mmol) 5-((2-bromoanilino)methyl)-4-{3-(tert-
butyldiphenylsilyloxymethyl)anilino]-2-methylthiopyrimidine and 1.9ml (13.6mmol) of
triethylamine in 50ml of toluene was added dropwise to a solution of 7ml of 2 20%
solution of phosgene in toluene (13.6mmol) in a further 50ml of toluene. The mixture was -
heated at reflux for 5 hours and the cooled. 50ml of ethyl acetate and 60ml of saturated
aqueous sodium bicarbonate were added and the mixture separated. The organic phase . .-

 was dried over magnesium sulphate, filtered and evaporated to afford 4.7g (100%) of 3-(2-

bromophenyl)-1-[3-(tert-butyldiphenylsilyloxymethyl)phenyl]-3,4-dihydro-7-methylthio-
pyrimido[4,5-d]pyrimidin-2(1H)-one as a colourless oil. [Mass spectrum (ESI) MH" =
696).

h) A solution of 4.7g (6.8mmol) of 3-(2-bromophenyl)-1-[3-(tert-
butyldiphenylsilyloxymethyl)phenyl]-3,4-dihydro-7-methylthio-pyrimido[4,5-
d]pyrimidin-2(1H)-one in 100ml of dichloromethane was treated with 4.6g (13.6mmol) of
3-chloroperbenzoic acid (50% w/w water) and the mixture stirred for 18 hours. 60ml of
saturated aqueous sodium bicarbonate was added. The organic phase was dried over
magnesium sulphate and evaporated. The residue was recrystallized from ethanol to afford
4.3g (87%) of 3-(2-bromophenyl)-1-[3-(tert-butyldiphenyisilyloxymethyl)phenyl]-3,4-
dihydro-7-methanesulphonyl-pyrimido[4,5-d] pyrimidin-2(1H)-one as a white solid.
[Mass spectnim (ESD) MH* = 728].

i) A solution of 400mg (0.55 mmol) of 3-(2-bromophenyl)-1-[3-(tert-
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
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evaporated and the product purified by flash chromatography on silica gel eluting with

" dichloromethane/methanol in a ratio of 20:1. The product-containing fractions were

combined and evaporated to afford 257mg (96%) of 3-(2-bromophenyl)-3,4-dihydro-1-
[3-(hydroxymethyl)phenyl] -7~methanesulphonyl:pyrinri_do[4-,5-d]pyrimidin—2( 1H)-one as
a white solid. [Mass spectrum (ESI) MH" = 490}.

i) A solution of 257mg (0.53mmol) of 3-(2-_bromopheny1)-.3,4-dihydro— 1-[3- .
(hydroxymethyl)phenyl]-7-methanesulphonyl-pyrimido [4,5-d])pyrimidin-2(1H)-one in -
15ml of dichloromethane was treated with 0.15ml (1 06irxm61) of triethylamine and 104mg
(0.6mmol) of methanesulphomc anhydride. After 18 hours 10ml of saturated aqueous
sodium bicarbonate was added. The mixture was separated and the organic phase dried
over magnesium sulphate, filtered and evaporated to afford 250mg (83%) of 3-(2-
bromophenyl)-3,4-dihydro-7-(methanesulphonyl)- 1-[3-(methanesulphonyloxy-
methyl)phenyl}pyrimido[4,5-d]pyrimidin-2(1H)-one aé. a colourless oil. [Mass spectrum
(ESD) MH* =567]. - -

- k) . A solution of 250mg (0.44mmol) of 3-(2- bromophenyl) -3,4-dihydro-7-
- (methanesulphonyl)- 1- [3- (methanesulphonyloxymethyl)phenyl]pynmrdo[4 5-

d]pyrimidin- 2(1H)-one in 10ml of dunethylformamrde was treated with 111mg (0.6mmol)
of potassium phthalimide and the mixture heated at 90°C for 1 hour then cooled and
evaporated. The residue was partitioned between 30ml of dichloromethane and 30ml of
water. The organic phase was collected, dried over magnesium sulphate, filtered and
evaporated to afford 270mg (99%) of 3-(2- bromophenyl) -3,4-dihydro-7-
(methanesulphonyl)-1-[3-(phthalimidomethyl)phenyl] pynmldo (4,5- d] pynmrdm-Z(lH)-
one as a white solld [Mass spectrum (ESI) MH" = 618].

) '270mg {0.44mmol) of 3-(2'-bromophenyl)=-3,4-d_ihyd'ro-7—(methanesulphonyl)-l-
[3-(phthalimidomethyl)phenyl] pyrimido[4,5-d]pyrimidin-2( 1H)-one was treated with
3ml of aniline and the mixture heated to 180°C for 20 minutes and cooled. 20mi of ethyl

acetate and 20ml of 2M aqueous hydrochlonc acid were added The organic phase was

dried over magneslum sulphate, filtered and evaporated to afford 230mg (83%) of 7-
anilino-3-(2-bromophenyl)- -3,4-dihydro-1- -[3- (phtha11m1domethyl)phenyl] pyrimido([4,5-
d]pyrimidin-2(1H)-one as a tan solid. [Mass spectrum (ESI) = 632].
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“Example 62

A solution of 1.5g (2 mmol) of 7-anﬂino-3-(2-b;6iril')phenyl)-1-[3-( (tert-
butyldiphenylsilyloxy)methyl)phenyl]-3,4-dihydro-pyrimido[4,5-d] pyrimidin-2(1H)-one
in 30ml of tetrahydrofuran was treated with 2. 5ml (2. 5 mmo]) of tetrabutylammonium
fluoride (1M in tetrahydrofuran). The mixture was heated at refiux for 5 hours, cooled and
evaporated. The residue was partitioned between 50ml of ethyl acetate and 50ml of 2M
aqueous hydrochloric acid. The organic phase was washed with 40ml of water, dried over -
magnesium sulphate, filtered and evaporated. The residue was purified by flash -
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).

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)- .
phenyl}-3,4-dihydro-7-methanésulphonyl-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
hydrochloric acid and the precipitated product filtered off, washed with water and dried to
afford 1.5g (100%) of 7-anilino-3-(2-bromophenyl)-1-[3-((tert-butyldiphenylsilyloxy)-
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 -

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 5ml of 2M hydrochloric acid. The fawn
solid was collected by filtration, washed with water then diethyl ether. The crude material
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} -
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pyrimido[4,5-d]pyrimidin-2(1H)-one as an off-white sohd of melting pomt 129-132°C.
[Mass spectrum (BSI) MH’r = 502].

The 3-(2-bromophenyl)-3,4-dihydro-1- -[4-(hydroxymethyl)phenyl]-7-
methanesulphonyl-f yrumdo{4 5-d] pynm1d1n-2( 1H)-one used as the starting material was

prepared as follows:

a) A solutlon of 5.9g (38.7mmol) of 4-n1trobenzy1 alcohol, 17.6ml(193.5mmol) of 3,4-
dihydro-2H-pyran and 500mg (2. 6mmol) of p-toluene sulphomc acid monohydrate in
200ml of dichloromethane was stirred at room temperature for 4 hours. The reaction
mixture was evaporated and the residue purified by flash chromatography on silica gel,
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. _

b) A solutxon of 8. 58 (35 9mmol) of 2- (4-n1trobenzyloxy)-tetrahydropyran in 150ml

~of methanol was hydrogenated at room temperature and atmosphenc pressure in the

presence of 800mg of 10% palladlum on carbon for8 hours The catalyst was removed by

N ﬁltrauon and the ﬁlmlte evaporated to nge a dark yellow oil. 'Purification by flash column
Y

.chromatography on s111ca gel using 1 2 ethyl acetate / hexane as eluent gave 4.8g (65%) of
4 (tetrahydropyran— -yloxymethyl)anﬂme asa pale yellow 011 [Mass spectrum (ESI)
[MI-I+MeCN]+ =249]. .

<) A solution of 4.25g (18.26mmol) of ethyl 4-chloro-2-methylthio-pyrimidine-5-
carboxylate, 4.73g (22.85mmol) of_4-(tetr_ahydropyran—Zéylioxymethyl)ani]ine 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
water. The ethyl acetate layer was separated, dried (MgSO#) and evaporated to give a
brown oil which was pu_riﬁed by flash chromatography on silica gel using1:4 ethyl acetate /
hexane as eluent. Produe_t-containing fractions were combined and evaporated to give
6.68g (90%) of ethyl 4-[4- (tetrahydropyran-2—yloxymet1}y1)phen71] amino-2-
methylthiopyrimidine-s-_carboxylate as a yellow oil. [Ma'ss spectrum (ESI) MH" = 404].

| d) A solution of 6. 6g (16.37mmol) of ethyl 4- {4—(tetrahydropyran—2—
yloxymethyl)phenyl] ammo-2-methy1thlopmnudme-5-carboxylate in 100ml of anhydrous
_ tetrahydrofuran was added dropwise to 20.5ml (20. Smmol) of lithium aluminium hydride

(IMin tetrahydroﬁ;ran_} in 100ml of anhydrous tetrahydr_oﬁl_ran at 0°C. The reaction was
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warmed to room temperature for 2 hours then to 65°C where it was quenched by the
sequential addition 6f:0:75ml of water, 0.75ml of 2M sodinm hydroxide solution and
2.25ml of water. The reaction was allowed to cool then filtered through filter aid and the
filtrate evaporated to give 4.5g (75%) of 4-[4-(tetrahydropyran-2-
yloxymethyl)phenyl] ami'no-S-hydrdxymethyl-Z-methyltlﬁop)'rrimidine as a yellow semi-

‘solid.

e) Reaction of 4.54g (12.57mmol) of 4-[4-(tetrahydropyran-2-
yloxymethyl)phenyl]amino-5-hydroxymethyl-2-methylthiopyrimidine in a methiod
analogous to Example 7(c) gave 4.02g (89%) of 5-formyl-4- [4-(tetrahydropyran-2-
yloxymethyl)phenyl]amino- 2-methylthiopyrimidine.

f) Reaction of 4.0g (11.1mmol) of 5-forinyl—4—[4-(tetrahydropyran—2-

~ yloxymethyl)phenyl]amino- 2-methylthiopyrimidine with 2-bromoaniline in a method

analogous to Example 37(f) gave 1.13g (24%) of 5-(2-bromoanilino)methyl-4-[4-
(tetrahydropyran-2-yloxymethyl)phenylJamino-2-methylthiopyrimidine as a pale yellow
gum. [Mass spectrum (ESI) MH* = 515].

g) A solution containing 0.93g (1.8mmol) of 5-(2-bromoanilino)methyl-4-[4-
(tetrahydropyran-2-yloxymethyl)phenylJamino-2-methylthiopyrimidine and 0.5ml
(3.61mmol) 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
acetate (10ml) and 2M hydrochloric acid (10ml), the ethyl acetate layer was separated then
washed with saturated équeous 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]. '

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
with water (10ml) and saturated aqueous sodium bicarbonaté (20ml), dried over

magnesium sulphate, filtered and evaporated to give 0.68g (85%) of 3-(2-bromophenyl)-
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3,4-dihydro-1-[4-(hydroxymethyl)phenyl]-7-methylthio-pyrimido[4,5-d} pyrimidin-
2(1H)-one as a yellow gum. '[Ma_ss spectrum (ESI) MH™ =457]. .. ..

i) 0.68¢g (1. 49mmol) of 3-(2-bromophenyl)-3 21-dihydro-1 [4-
(hydroxymethyl)phenyl] -7-methylthio-pyrimido(4, S-d]pynrmdm-Z(lH) one was reacted
with 3-chloroperbenzoic acid in a manner analogous to 7€ to give 0.36g (49%) of 3~(2-
bromophenyl)-3,4-dihydro-1-[4-(hydroxymethyl)phenyl]-7-methanesulphonyl-
pyrimido[4, 5-d]pynm1d1n-2(1H) one as:a cream foam. [Mass spectrum (EST) MH" =

491]. : .

Example 64

A solution of 160mg (0. 253mmol) of 7-anilino-3- -(2-bromophenyl)-3,4-dihydro-1-
[4- (phthahmldomethyl)phenyl]pynrmdo[4 5-d]pyrimidin-2(1H)-one and 0.5ml of

~ hydrazine hydrate in 5ml of ethanol was stirred at room temperature under an atmosphere

of nitrogen for 4 hours: The reaction mixture was evaporated and the residue purified by
flash chromatography on silica gel using dichloromethané/inethanol/acetic acid/water
(240:24:3:2) as the eluent. Product containing fractions were combined and evaporated
and the residue re-evaporated with toluéne The residue was then dissolved in 20ml of
dlchloromethane, washed with saturated aqueous sodxum bicarbonate (20m1), dried over

(ammomethyl)phenyl} 7-amhno-3 (2-bromophenyl)- 3,4 d1hydropynm1do[4 5-

. d]pyrimidin-2(1H)-one asa  white solid of melting point 133 136°C. [Mass spectrum (ESI)

MH* = 501].

' The 7-anilino-3-(2-bromophenyl)-3,4-dihydro-1-[4-(phthalimidomethyl)-
phenyl]pyrimido[4,5-d]pyrimidin-2(1H)-one used as f.hc_ starting material was prepared
from 7-anilino-3-(2-bromophenyl)-3,4-dihydro-1-[4- (hydroxymethyl)phenyl]pyrimido-

~ [4,5-d]pyrimidin-2(1H)-one (prepared in Example 63) in 2 method analogous to that

described in Example 54.
Eﬁamglg 65
A mixture of 160mg (0.3mmol) of 3-(2-bromophenyl)-3,4-dihydro-7-
methanesulphonyl-1-(1-naphthyl)pyrimido [4,5-1;1]?yrimi_d.in—2(1H) -one and 200pul

(2.2mmol) of aniline was heated at 120°C for 2 hours. The residue was partitioned between
ethyl acetate (10ml) and 2M hydrochloric acid (10ml) and the ethyl acetate layer separated
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then washed with saturated aqueous sodium bicarbonate (10ml), dried over magnesium

sulphate, filtered and evaporated to givel00mg (67%) of 7-anilino-3-(2-bromophenyl)-
3,4-dihydro-1-(1-naphthyl)pyrimido[4,5-d}pyrimidin-2(1H)-one as an orange solid of
melting point 120-125°C. [Mass spectrum (ESI) MH* = 522].

The 3-(2-bromophenyl)-3,4-dihydro-7-methanesulphonyl-1-(1-
naphthyl)pyrimido[4,5-d]pyrimidin-2(1H)-one used as the starting material was prepared
in a'method analogous to that described in Example 7 from ethyl 4-chloro-2-methylthio-
pyrimidine-5-carboxylate and 1-naphthylamine. ’

Example 66 -

A mixture of 0.655g (1.1mmol) of methyl 3-[[7-benzylsulphonyl-3-(2-
bromophenyl)-1,2,3,4-tetrahydro-2-oxopyrimido[4,5-d]pyrimidin-1-ylJmethyl]benzoate:
and 0.55ml (6mmol) of aniline was heated at 100°C for 2 hours. The reaction mixture was _
partitioned between dichloromethane(10ml) and 2M hydrochloric acid (10ml) and the
dichloromethane layer separated, washed with saturated aqueous sodium bicarbonate
(10ml), dried over magnesium sulphate, filtered and evaporated. The crude material was
purified by flash chromatography on silica gel using 1:1 ethyl acetate / hexane as the eluent. .
Product containing fractions were combined and evaporated to give 120mg (20%) of -
methyl 3-[[7-anilino-3-(2-bromophenyl)-1,2,3,4-tetrahydro-2-oxopyrimido[4,5-
d]pyrimidin-1-yl]Jmethyl]benzoate as a white solid of melting point 79-82°C. [Mass -
spectrum (ESI) MH" = 546].

The methyl 3-[[7-benzylsulphonyl-3-(2-bromophenyl)-1,2,3,4-tetrahydro-2-
oxopyrimido(4,5-d] pyrimidin-1-yl]methyl]benzoate used as the starting material was
prepared as follows: ' :

a) 650ul (8.8mmol) of thionyl chloride was added dropwise to a stirred solution of 1g

(5.8mmol) of 3-(chloromethyl)bénzoi¢ acid in 40ml of methanol at 0°C under a nitrogen
atmosphere, then stirred at room témperature overnight. The solvent was evaporated, the
residue dissolved in dichloromethane (30ml), washed with saturated aqueous sodium
bicarbonate (2x40ml), brine (40ml), dried over magnesium sulphate, filtered and
evaporated to give 0.94g (88%) of methyl-3-(chloromethyl)benzoate as a colourless mobile
liquid.
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b). A solution of 1g (2.2mmol) of 7-benzylsulphonyl-3-(2-bromophenyl)-3,4-
dihydropyrimido(4,5-d]pyrimidin-2(1H)-one in 20ml of dimethylformamide was cooled
to 0°Cundera nitrog'ed’ atmosphere, treated with 1 12mg'--_(4.2mmol) of 60% sodium
hydride in mineral oil then stirred for 30 minutes. 440mg'(2.4mmol) of methyl-3-
(clﬂoromethyl)benzoéte was added, then the reaction was heated at 90°C for 3 hours. The
solvent was evaporated and the residue partition'ed between ethyl acetate (40ml) and water
(40ml), the ethyl acetate layer was separated, washed with saturated aqueous sodium -
bicarbonate (40ml), dned over magnesium sulphate, ﬁltered and evaporated. The crude
material was purified by flash chromatography on silica gel eluting with 1:1 ethyl acetate /
hexane. Product contammg fractions were combined and evaporated to give 750mg (56%)
of methyl 3- [[7—benzylsu]phonyl 3- (Z-bromophenyl) 1,2 3,4-tetrahydro-2-
oxopyrimido[4,5- d]pymmdm- 1] methyl]benzoate asa wh1te solid. [Mass spectrum
(ESI) MH' =607]. . : -

. The 7-benzylsi11phonyl-3-(2—brqmophenyl)—3,4-dihydropyrimidp [4,5-
- d]pyrimidin-2( IH)_-q'_ne"was prepared in a2 manner analogghs to that described in Example

- 8(a)-(f) starting from commercially available 4aamino-5;:ea§bethoxypyrinﬁdine-2-t}ﬁol

and using benzyl bro__inide in place of iodomethane and 2:;bx;'omoanﬂine in place of 2,6-
“dichloroaniline. "+
Example 67

A solution of 90mg (0. 17mmol) of methyl 3- [[7-amhno-3 (2—bromophenyl)-
1,2,3 4-tetrahydro-2-oxopyr1m1do[4 5-d] pyrimidin-1-yl) methyl]benzoate in
tetrahydroﬁzranlmethanollwater (6ml:6mk:1.5ml) was treated with 27mg (1.125mmol) of

- lithium hydroxide monohydrate then heated at 60°C for 3 hours under a nitrogen

30

35

atmosphere. The solvent was evaporated and the residue partmoned between etlyl acetate
(10ml) and 2M hydrochloric acid (10ml). The ethyl acetate layer was separated, washed
with saturated aqueous sodium bicarbonate (IOmI), dned over magnesium sulphate,
filtered and evaporated to give 30mg (35%) of 3- [[7—an1hno-3 -(2-bromophenyl)-1,2,3,4-
tetrahydro 2-oxopynm1do (4,5- d]pynrmdm— -yl} methyl]benzoxc acidasa pale yellow solid

of melting point 180- 183°C. [Mass spectrum (ESI) MH+ = 530]

Example 68

A mixture of 158mg (0.35mmol) of 3-(2,6-dichlorophenyl)- 7-methanesulphonyl-
3,4-dihydro- 1-phenylerimido[4,5-d]pyrimidin—2(1H)-qne (prepared in Example 7) and
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kR 77 A
250pl (1.9mmol) of 4-ethoxyaniline were heated at 90°C for 2 hours. The reaction mixture
was partitioned between dichloromethane (10ml) and 2M. hydrochlonc acid (10ml) and
the dichloromethane layer separated, washed with saturated aqueous sodium bicarbonate

(10ml), dried over magnesium sulphate, filtered and evaporated. The crude material was
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]. '
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Example 69

A solution of 960mg (1.29mmol) of 7-anilino-1-{3-(2-tert-

‘butyldiphenylsilyloxyethyl)phenyl]-3-(2,6-dichlorophenyl)-3,4-dihydro-pyrimido[4,5-
d]pyrimidin-2(1H)-one in dry tetrahydrofuran (8ml) was treated with 1.6ml of a IM
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), -

* dried over magnesium sulphate, filtered and evaporated to give 730mg of a dark brown
solid. The crude material was triturated with diethyl ether, the solid was collected by
filtration and washed with more diethyl 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" =
506].

The 7-anilino-1-[3-(2-t-butyldiphenylsilyloxyethyl)phenyl}-3-(2,6-
dichlorophenyl)-3,4-dihydro-pyrimido{4,5- d]pynnndm—Z(lH)-one used as starting
matenal was prepared as follows:

a)  Asolution of 0.8¢g (1.84mmol) of 5-(2,6-dichloroanilino)methyl-4-[3-(2-
hydroxyethyl)phenyl}Jamino-2-methylthiopyrimidine (prepared in Example 37(f)), 580ul
(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
atmosphere at room temperature overnight. The solvent was evaporated and the residue
partitioned between ethyl acetate (40ml) and 2M hydrochloric acid (40ml), and the ethyl
acetate layer separated, washed with saturated aqueous sodium bicarbonate (40ml), dried
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-over magnesium sulphate, filtered and evaporated to give 1.36g of 4-[3-(2-

tertbutyldiphenylsilyloxyethyl)phenyl]amino-5-(2,6-dichloroanilino)methyl-2-
methylthiopyrimidine as a yellow gum. [Mass spectrum -(_ESI) MH* = 673).

b) A solution containing 1.35g (2mmol) of 4-[3-(2-tertbutyldiphenylsilyloxyethyl)-
phenyl]amino-S—(2,6.-dichloroanilino)methyl-2-methylthiqpyrimidine and 0.85ml
(6mmol) 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
evaporated. The residue was partitioned between ethyl acetate (40ml) and 2M hydrochloric
acid (40ml) and the .eth'yl 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]pynm:dln-Z(lH)-one as a yellow gum. [Mass spectrum (ESI)

MH* = 699].

¢)  l4g(2mmol) of 1- [3-(2-t—butyldiphenylsilyloxyethyl)phenyl] -3-(2,6-
dichlorophenyl)-7-methyithio-3,4-dihydropyrimido[4, 5-d]pyrimidin-2(1H)-one was
reacted with 3-chloropetbenzoic acid in a manner analogous to that described in Example
7(f) to give 0.98g (67%) of 1-[3- (2-tert—butyldlphenylsllylp_x_yethyl)phenyl] -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 (1.22mmol) of 1-[3-(2-t-butyldiphenylsilyloxyethyl)phenyl]-

3-(2,6-dichlorophenyl)-7-methanesulphonyl-3,4-dibydropyrimido(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 hydrochlonc acid. The product was collected
by filtration, washed with water (50ml), then hexane (50:1_11) and dried to give 960mg
(96%) of 7-anilino-1-[3- (2-tert-butyldiphenylsilyloxyeth}"l)phenyl} -3-(2,6-
dichlorophenyl)-3,4-dihydro-pyrimido(4,5- d]pymmdm—Z(lH) one as a fawn solid. [Mass
spectrum (ESI) MH' = 744].

- Example 70

~ Asolution of IZSnig (0.214mmol) of 7—a}ni1ino-3-(2,6-ch]orophenyl)-3,4—dihydro-
_1_-[3-(2-_methane_sulphonyloxyet_hyl_)phenyl]pyrim_ido [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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evaporated and fhe 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 dichloromethane, washed with 50ml of saturated aqueous
sodium bicarbonate solution, dried over magnesium sulphate, filtered and evaporated to
give 38mg (34%) of 7-anilino-3-(2,6-dichlorophenyl)-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].

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 was
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]pynm1do[4 5-d]pyrimidin-
2(1H)-one (prepared in Example 69).

Example 71

A solution of 125mg (0.214mmol) of 7-anilino-3-(2,6-chlorophenyl)-3,4-dihydro-

| 1-[3-(2-methanesulphonyloxyeﬂlyl)phenyl]pyrimido[4,5_-d]pyrimidin-2( 1H)-one

(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
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].

le 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

aniline was heated at 120°C for 1 hour. The reaction mixture was partitioned between
dichloromethane (20ml) and 2M hydrochloric acid (20ml) and the dichlo_r_om_ethane layer
separated, washed with saturated aqueous sodium bicarbonate (20ml), dried over
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. magnesium sulphate, filtered and evaporated. The crude material was purified by flash

chromatography on silica gel, eluting with 5:1 ethyl acetate / hexane. Product containing
fractions were combi;ied and evaporated to give 630mg (55%)- of 7-anilino-3-(2,4-
di.chlorophenyl)'—3,44dihydro-1-[3-.(Zhhydroxyethyl)phergxyl]pyrimido [4,5-d]pyrimidin-
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:

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 2 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
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]. - :

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—pymmdo[4,5 -d]pyrimidin-2(1H)-one as a cream solid. [Mass
spectrum (ESI) MH+ = 493].

Example 73

A solution of 370mg (0.6mmol) of 7-anilino-3-(2, 4-dichlorophenyl)-3,4-dihydro-
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
dlclﬂoromethane/methanol/aceuc acid/water (120 14:3; 2). Product containing fractions
were combmed and evaporated and the residue re-evaporated with toluene. The residue
was then dxssplved in _20ml of dichloromethane, washed _Wlth saturated aqueous sodium
bicarbonate (20ml), dried over magnesium sulphate, ﬁlteré_d and evaporated to give 100mg
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(33%) of 1-[3-(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 131-135°C.
[Mass spectrum (ESI) MH* = 505]. ' :

The 7-anilino-3-(2, 4-dichlorophenyl)-3,4-dihydro-1-[3-(2-
phthalimidoethyl)phenyl]pyrimido[4,5-d]pyrimidin-2(1H)-one used as the 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)ina
method analogous to that described in Example 54.

Example 74

A solution of 120mg (0.2mmol) of 7-a.nilino-3-(2,4-dichlorophenyl)-3,4-dihydro—
1-[3-(2-methanesulphonyloxyethyl)phenyl] pyrimido[4,5-d] pyrimidin-2(1H)-one in 4ml
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-[34[2-(methy1an1ino)ethyl] phenyl]pyrimido[4,5-

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
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

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

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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d]pyrimidin-2( 1H)-oneasa white solid of meltmg point 101 105°C. [Mass spectrum (ESI)
MH"* =533]. '

Example 7é

A mixture of 240mg (0.4mmol) of 7-benzylsulphonyl-3-(2-bromophenyl)-1-
cyclohexylmethyl-3 4-dihydro-pyrimido[4,5-d]pyrimidin-2(1H)-one and 0.39ml
(4.3mmol) of aniline _wa's'héated at 150°C for 2 hours. The reaction mixture was cooled to
room temperature then partitioned between 2M hydrochloric acid (20ml) and '
dichloromethane (20nﬂ). The organic layer was separated, washed with saturated aqueous
sodium bicarbonate (20ml), dried over magnesium sulphate, filtered and evaporated. The
crude material was purified by flash chromatography on silica gel, eluting with 1:2 ethyl

" acetate / hexane. Product contalmng fractions were combmed and evaporated to give
'80mg (42%) of 7-anilino-3- (2-bromophenyl)-1- cyclohexylmethyl -3,4-dihydro-

pyrimido(4,5-d]pyrimidin-2(1H)-one as an off-white solid of melting point 200-202°C.

’[Mass spectrum (ESI) MI-I+ = 492]

- The 7—benzylsulphonyl -3-(2-bromophenyl)-1- cyclohexyhnethyl-S 4-dihydro-

" pyrumdo [4,5-d]pyrimidin-2(1H)-one used as the starting material was prepared from 7-

benzylsulphonyl-3-(2-bromophenyl)-3 ,4-dihydropyrimido[4,5- d]pynmldm-z(lH)-one

(prepared in Example 66) and bromomethylcyclohexane in a method analogous to that

described in Example 66(b).

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 150pl
(3mmol)of hydrazine hydrate in methanol / dichloromethane (3ml:3ml) 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
were combined and evaporated and the residue re-evaporated with toluene. The residue
was dissolved in 20ml of dichloromethane, washed with saturated aqueoﬁs sodium
bicarbonate (20ml), dried over magnesium sulphate, filtered and evaporated to give 90mg
(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].
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The 7-anilino-3-(2,4-dichlorophenyl)-3,4-dihydro-1-{4-(2-
phthalimidoethyl)phenyl] -pyrimido[4,5-d]pyrimidin-2(1H)-one used as the starting
material was prepared from ethyl 4-chloro-24methyItlﬁo-S'—pyrimidinecarboxylate and 4-
[2-(tert-butyldiphenylsilyloxy)ethyl]aniline in a manner analogous to that described in
Example 63. 2,4-dichloroaniline was used in place of 2-bromoaniline in step 63(f).

The 4-[2-(tert-butyldiphenylsilyloxy)ethyl]aniline was prepared as follows:

* A solution containing 3g (18mmol) of 4-nitrophenethyl alcohol, 5.2ml (20mmol)
of tert-butylchlorodiphenylsilane, 3.05g (45mmol) of imidazole and 438mg (3.5mmol) of
N,N-dimethylaminopyridine in dimethylformamide (20ml) 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
acetate layer was separated, washed with saturated aqueous sodium bicarbonate (40ml),
dried over magnésium 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)ethylnitrobenzene in
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]).

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
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
spectrum (ESI) MH" = 492].
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The 3-(2,4-dichlorophenyl)- 3,4-dihydro-1-[4-(hydroxymethyl)phenyl]-7-
methanesulphonyl- pyrimjdo [4,5-d]pyrimidin}2(1H)—on¢ used as the starting material was
prepared in a manner analogous to"'th_}at _dés'c_r_ih:ed'in Exan@plé 63. 2,4-dichloroaniline was
used in place of 2-bromoaniline in stgp' 63(f), - |

A mixture of 200mg (048 mmol) of 3- (2.4 6-tnchlorophenyi)—7—
methanesulphonyl-3 4-d1hydro-1 methylpyrumdo [4,5- ]pynmld.m—Z(lH)-one and

300mg (1.4 mmol) of 4-[2—(d1ethylammo)ethoxy] aniline y was heated at 180°C for 30 .
minutes. The mixture was cooled and the product punﬁed by column chromatography on

- silica gel using dlclﬂoromethane/methanollacem aad/water [(240:24:3:2) for the elution.

Product-containing ﬁ-actlons were combmed evaporated and the residue evaporated with

- toluene. The residue was then dlssolved in 40ml of dxchloromethane, washed with 40ml of

saturated aqueous sodium bicarbonate solunon, dried over magnesium sulphate, filtered
and evaporated to afford 45mg. (17%) of 3- (2 4, 6—tnchloropheny1) 7-[4-[2- -
(diethylamino)ethoxy) amhno} 3,4-d1hydro- -methylpynmldo[4 5-d]pyrimidin-2(1H)-
one as a white solid of melting pomt 142°C '

The 3-(24 6—tnchlorophenyl) 7—methanesulphonyl-3 4-dihydro-1- -
“methylpyrimido[4,5-d] pyrimidin-2( lH) -one used as starting material was prepared in a

- 'method analogous to that for 3-(2, 6 dlchlorophenyl) 7-methanesulphonyl—3 ,4-dihydro-1-

30

35

methylpyrimido(4,5- d]pymmdm 2( 1H )-one of Example 1 using 2,4 ,6-trichloroaniline in
place of 2,6-dichloroaniline.

* A solution of 200mg (0.23 mmol) of 1 [3 (tert-butyldlphenylsﬂyloxyethyl)phenyl] -
3-(2,4~dichlorophenyl)- 7— (4-[2- (d1eﬂ1ylanuno)ethoxy] amhno] 3,4-dihydropyrimido[4,5-
d]pyrimidin-2(1H)-one in 5ml of teh‘ahydroﬁuan was tr_e__gted with 0.5ml (0.5 mmol) of a
1M solution of tetmbutylémmbniﬁih fluoride in fétrahydfoﬁxran After 1 hour the mixture
was evaporated and the product punﬁed by chromatography on silica gel using
dichloromethane/methanol in'a ratm 20:1 as eluting solvent. Evaporation of the product-

. containing fractions followed by tnturanon of the resxdue with hexane and filtration gave

60mg (42%) 3-(2, 4-d1chlorophenyl) 7-[4 [2-(diethylamino)ethoxy]anilino]-3,4~dihydro-
[3-(2-hydroxyethyl))phenyl]pymmdo [4,5- d]pyr1m1dm-2(lH) -one as a white solid of
melting point 110°C. . '
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The 1-[3-(tert:blityldiphenylsilyloxyethyl)phenyl} :3:(2,4-dichlorophenyl)-7-4-[2-
(diethylamino)ethoxylanilino]-3,4-dihydropyrimido[4,5-d]pyrimidin-2(1H)-one used as
starting material was prepared as follows: )

A mixture of 500mg (0.7 mmol) of 1-[3-(tert-butyldiphenylsilyloxyethyl)phenyl] -
3-(2,4-dichlorophenyl)-3,4-dihydro—7—methanesu1phony1.—pyrimido[4,5-(1] pyrimidin-
2(1H)-one and 1g (4.8 mﬁaol) 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 aqueous sodium bicarbonate solution,
dried over magnesium sulphate, filtered and evaporated to afford 200mg (33%) of 1-[3-
(tert-butyldiphenylsilyloxyethyl)phenyl]-3-(2,4-dichlorophenyl)-7-{4-[2- -
(diethylamino)ethoxy]anilino]-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-
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.

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-
{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
d_ichlordmethane, washed with 40mli 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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(diethylamino)ethoxy)anilino]-3,4-dihydro-1-[3-(2-aminoethyl)phenyl| pyrimido[4,5-

* d]pyrimidin-2( IH)-One'as a white _s,'o_l_i'd_ of meltmg poinil' 108°C.

3-(2,4-dichlorophenyl)-7-[4-(2-(diethylamino)ethoxy)anilino}-34-dihydzo-1-[3-
(2—phthahnndoethyl)phenyl]pynrmdo[4 3 d]pynmldm-=2(1H)-one used as starting

material was prepared as follows

a) A solution of 100mg (0.16 mmol) of 3- (2,4 d1chlorophenyl)-7- [4-[2-
(dxethylammo)ethoxy] anilino}-3 4-d1hydro 1 [3 (2-hydroxyethvl))phenyl]pynmxdo[4 5-
d]pyrimidin-2(1H)-one of Example 80i m 10m1 of dlchloromethane was treated with

- 0.05mt (0.32 mmol) of tnethylamme and 34mg (02 mmol) of methanesulphonic

anhydride. After 4 hours the mlxture was washed with 10ml of saturated aqueous sodium
bicarbonate, dried over magnesrum sulphate, ﬁltered and evaporated to give 100mg (50%)

“of 3-(2,4- dxchlorophenyl) -7-[4-[2- (d1ethylannno)ethoxy]an1hno]-3 ,4-dihydro-1-[3-(2-

methanesulphonyloxyethyl)phenyl] pynmldo[4 5-d] pynm1d1n~2( 1H)-one as a white solid.
[Mass spectrum (ESI) ‘MH* = 699] ' ' S

b) A solution of SOmg {0.07 mmol) of 3-(2 4-d1chlorophenyl)-7— [4-[2-

(dxethylammo)ethoxy]amlmo]-?: 4-dxhydro-1 [3 ~(2-methanesulphonyloxyethyl)phenyl]-

. pyrimido[4,5-d] pyr1m1dm-2( lH)-one in5ml of drmethylforma:mde was treated with

17mg (0.09 mmol}) of potassmm phthahmlde and the mixture was heated at 90°C for 1
hour. The mixture was cooled and’ evaporated The re51due was partitioned between 20ml
of ethyl acetate and 20_ ml of water. The organ}e ‘phase was dried over magnesium sulphate
and evaporated to yield 50mg (95%) of 3-'_('_2',4_-dic:hlorophenyl)-7- [4-[2-
(diethylamino)ethoxy] anilino) -3,4- dlhy_dro-’l-'[ 3—(2—phtha1imidoethyl)phenyl]pyrimido—
(4,5-d]pyrimidin-2(1H)-one as awhlte solid. [Mass spectrum (ESI) MH* = 750].

. Examp le 82

50mg (0.07 mmol) of 3-(2, 4-d1chlorophenyl) -7- [4 [2 -(diethylamino)ethoxy]-
anilino] -3 4—dxhydro-1 -[3- (2-methanesulphonyloxyethyl)phenyl]pynrmdo[4,5—
d} pynrmdm—2(1H)-one of Example 81(a) was'treated wrth 3ml of a 33% solution of
dJmethylamme in ethanol and the mxxture heated at 50°C for 3 hours. The mixture was

- cooled and evaporated The product was punﬁed by column chromatography on silica gel

using dlchloromethane/methanol/acem acrdlwater (240 24: 3¢ 2) for the elution. Product-
containing fractions. were combmed evaporated and the res1due evaporated with toluene.
The residue was then d1ssolved in 40ml of drchloromethane, washed with 40ml of saturated
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aqueous sodium bncarbonate solution, dried over magnésium sulphate, filtered and
evaporated to afford’ I@i’ﬁg (22%) of 3-(2,4-dichloroph :"':1""""1)£7-[4—[2 -(diethylamino)-

ethoxy]anilino]-3,4-dihydro-1-{3-(2-(dimethylamino)ethyl) phenyl]pyrimido[4,5-

d)pyrimidin-2(1H)-one as a white solid of melting point 92°C.

Example 83

A mixture of 300mg (0.65 mmol) of 3-(2,4-dichlorophenyl)-3,4-dihydro-7-
methanesulphonyl-1-phenylpyrimido[4,5-d]pyrimidin-2(1H)-one and 400mg (1.9 mmol)
of 4-[2-(diethylamino)ethoxylaniline was heated at 180°C for 30 minutes. The mixture
was cooled and the product purified by column chromatography on silica gel using
dichlorométharie/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
evéporated 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. |

The 3-(2,4-dichlorophenyl)-3,4-dihydro- 7-methanesu1phonyl—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—d1chlorophenyl)-7-methanesqlphonyl-3,4-d1hydro-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-oxo-3,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-1-yl]-phenyl}-1,1-
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 chromatogréphy 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 agueous sodium bicarbonate solution,
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dried over magnesium sulphate, filtered and evaporated to afford, after trituration in
dlch]oromethane/pentane, 73mg (23%) of 1- [3 (2-armno-2-methyl-propyl)-phenyl] -3-

as a white solid of melung point 128°C

The (2-[3-[3-(2, 6-d1chlorophenyl) 7~methanesulphonyl -2-0x0-3,4-dihydro-2H-
pyrimido[4, S—d]pynmrdm- -yl]—phenyl] -1,1- drmethyl-ethyl) ~carbamic acid tert-butyl
ester used as starting material was prepared as follows:

a) An 1ce-cooled suspensron of 50g (215 mmol) of ethyl 4- chloro—2- _
methylthlopynmrdme-s-carboxylate in'300ml of ethanol was treated dropwrse with a
solution of sodium ethoxide (prepared from 5.1 g (222 mg atom) of sodium and 300ml of !
ethanol). After 1 hour the mixture was evaporated and the residue partitioned between
- 400ml of drchloromethane and 400ml of water. ‘The organlc phase was dried over
magnesium sulphate, filtered and evaporated to give 48g (92%) of ethyl 4-ethoxy-2-
methylthmpynnudme-s_-carboxylate asa ;_ol_ourless oil. [M_a_ss spectrum (ESI) MH™ = 243}.

b) A dry-lce/acetone cooled solutxon of 15g ( 62 mmol) of ethyl 4-ethoxy-2-
-methylthropyrmndme-s-carboxylate in 500 ml of dlchloromethane was treated dropwise
“with 185ml (185 mmol) ofa 1M solutlon of dnsobutylalunnmum hydridein -
dichloromethane. After 1 hour, 12ml of saturated ammonmm chloride was added and the
" mixture allowed to warm to ambrent temperature The mrxture was filtered through hyflo
filter aid and evaporated to afford 12 4g (100%) of 4- “ethoxy-2-methylthio-5-
(hydroxymethyl)pynmxdme asa pale yellow oxl [Mass spectrum (ESI) MH* = 201).

c) A solution of 12 4g (62mmol) of 4—ethoxy-2-methylthm—5 (hydroxymethyl)-
pynrmdme in 500ml of drchloromethane was treated with 54g (620mmol) of manganese
dioxide. After 3 hours the mrxture was ﬁ]tered and evaporated to give 12.7g (100%) of 4-
ethoxy-z-methyltlnopynmrdme-5—carboxa1dehyde asa wh1te solid. [Mass spectrum (ESI)
MH" =199]. '

d)  Amixture of 12. 7g (64 mrrrol) 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
azeotropic removal of water for 18 hours. The mixture was cooled and added dropwise to
an ice-cooled suspenslon of2.4g (§5mmol) of lithium alummmm hydride in 400ml of
tetrahydrofuran. After 1 hour, the mixtire was quenched by the cautious addition of 2.4ml
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of water, 1.2ml of 2M aqueous sodium hydroxide and 3
et _ :
filtered through hyflo filter aid and evaporated to give 2

of water. The mixture was
00%) of 5-(2,6-

- dichloroanilinomethyl)-4-ethoxy-2-methylthiopyrimidine as a viscous orange oil which

was used without further purification. [Mass spectrum (ESI) MH" = 344]. .

e) 22g (64mmol) of 5-(2,6-dichloroanilinomethyl)-4-ethoxy-2-methylthiopyrimidine
was treated with 100ml of concentrated sulphuric acid and the mixture was heated at 120°
C for 20 minutes, cooled and cautiously added to 1500ml of ice/water. The mixture was
extracted with dichloromethane (3 x 300ml). The combined organic phases were dried
over magnesium sulphate, filtered and evaporated to afford 14g of a brown solid. A small
portion was purified by flash chiromatography using ethyl acetate/isohexane in a ratio of
1:2 as eluent to give 5-(2,6-dichloroanilinomethyl)-2-methylthio-3H-pyrimidin-4-one as a
white solid. [Mass spectrum (ESI) MH" = 316]. '

f) 13.6g (43 mmol) of crude 5-(2,6-dichloroanilinomethyl)-2-methylthio-3H-
pyrimidin-4-one was treated with 120ml of phosphorus oxychloride and the mixture
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 prodixct was purified by flash
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-
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 chromatographyon
silica gel eluting with diethyl ether/isohexane in a ratio 1:1 to give 350mg (39%) of (2-(3-
[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]-
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 a 20% solution
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in toluene) in a further 40ml of toluene. The mixture was heated at reflux for 1 hour and
then cooled. 80ml of ethyl acetate and 80m1 of water were added. The organic phase was
dried over magnesium sulphate, ﬁltered and evaporated to give 350mg (100%) of (2-[3-[3-
(2,6-dichlorophenyl)- 7-methyltlno-2 oxo -3 4—d1hydro—2H-pymmdo [4,5-d]pyrimidin-1-
yi]-phenyl]-1,1- d1methyl—ethyl)—carbam1c acid tert—butyl ester as a2 white solid. [Mass

" spectrum (ESI) MH" = 588]. -

i) A solution of 350mg (0 6 mmol) of (2—[3 [3 (2, 6-d1chlorophenyl)—7-methylthlo~2-
oxo-3,4-dihydro-2H-pyrimido([4, 5-d]pynm1d1n 1-yl]-phenyl]-1,1-dimethyl-ethyl)-
carbamic acid tert-butyl ester in 10ml of dichloromethane was treated with 400mg (1.2
mmol) of 3- chloroperbenzmc ac1d (50% wiw water) and the mixture stirred for 3 hours.

. Dimethyl sulphoxide (0.5 ml) was add_e_d_ After a further 10 minutes 10ml of saturated
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aqueous sodium bicarbonate was added. The organic phase was dried over magnesium
sulphate, filtered and evaporated to give 370mg (100%) of (2-[3-[3-(2,6-dichlorophenyl)-
7-methanesulphonyl-2-oxo-3 4-dihydro-2H-pyﬁmido[4 5-d)pyrimidin-1-yl]-phenyl]-1,1-

. dimethyl-ethyl)- carbamlc acid tert-butyl ester as.a white solid. [Mass spectrum (ESI) MH*

= 620].

.~ The (2-(3-minophenyl)_-1,1fditti,ethylfethyl)-carba;rxie acid tert-butyl ester used as
‘starting material in part (g) above was px_jep_a_l_'ed as fol_lo_ﬁvs_: :

iy A solunon of 4g (16 5 mmol) of ethyl 4-brornophenylacetate in 60ml of diethyl
ether was treated with 26ml (36.4 mmol) of al 4AM solution of methylmagnesmm bromide

in tolueneltetrahydroﬁ:lran (3:1) and the mlxture heated at 40°C for 1 hour and then

_ cooled. 100ml of saturated aqueous ammomum chlonde were added and the phases

separated. The organic phase was dried over ma_gpesm_m sulphate, filtered and evaporated
to give 3.5g (93%) of 1-(4—brom_op}'_xexi}_'_l)-2-methyl—propan—2-ol as a colourless oil. [Mass
spectrum (ESI) MH" = 229]. - ' '

k)  Asolution of 3. Sg (15 4 mmol) of 1- (4 bromophenyl) 2-methyl-propan-2—ol in
20ml of glacial : acetlc acid was treated w1th 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 300m] of 1ce/water and neutralised with potassium
carbonate. The product was extracted with dlethyl ether (2x250ml). The combined organic
phases were dried over magnesium sulphate, ﬁltered and evaporated The product was
purified by recrystalhsat:on from dxethyl etherlhexane to g:ve 3.3g (80%) of N-[2-(4-
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bromophenyl)-1,1-dimethyl-ethyl]-acetamide as a white solid. [Mass spectrum (ESI) MH*

=270].

1)) An ice-cooled solution of 3.3g (12 mmol) of N-[2-(4-bromophenyl)-1,1-dimethyl-
ethyl]-acetamide in 3ml of concentrated sulphuric acid was treated dropwise with a
mixture of 3ml of concentrated sulphuric acid and 6ml of 90% nitric acid: After 1 hour the
mixture was cantiously added to 200ml of ice/water and the precipitated product extracted
with 150ml of dichloromethane. The organic solution was dried over magnesium sulphate,
filtered and evaporated to give 3.7g (98%) of N-[2-(4-bromo-3-nitrophenyl)-1,1-
dimethyl-ethyl}-acetamide as a white solid. [Mass spectrum (ESI) MH" = 315]}.

" m) A solution of 3.5g (11 mmol) of N-[2-(4-bromo-3-nitrophenyl)-1,1-dimethyl-

ethyl}-acetamide in 60ml of ethanol was treated with 3ml (22 mmol) of triethylamine and
500mg of 10% palladium on charcoal. The mixture was hydrogenated at atmospheric
pressure 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].

- 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 150ml
of 1M aqueous sodium hydroxide saturated with sodium chloride. The product was
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+CH;CN™ = 206).

o) A dry-ice/acetone cooled solution of 1g (6.1 mmol) of 3-(2-amino-2-methyl-
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
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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Example 85

A mixture of 400mg (0.62 mmol) of (2-[3-[3-(2, 6—d1chlorophenyl) 7-

. methanesulphonyl-z—oxo—3 4—d1hydro 2H-pynm1do[4,5 d]pynrmdm -1-yl}-phenyi]-2-

ethyl-butyl)-carbamic acid tert-butyl ester and 600mg (6.5 mmol) of aniline was heated at
140°C for 45 minutes and cooled. The residue was'dissoltre'd' in 20ml of a 1:1 mixture-of
dichloromethane and tnﬂuoroacetlc ac1d After 10 minutes the mixture was evaporated
and the product purxﬁed by flash chromatography on silica gel using a gradient élution
from drchloromethane/methanol 98: 2 to drchloromethane/methanol 95:5. Product-
containing fractions were evaporated and the residue drssolved in 4ml of dichloromethane.

- The product was precrprtated by the add.rtron of pentane. and subsequently filtered and

dried to give 65mg (19%) of 1-[3- (l-amrnomethyl-l ethyl—propyl)-phenyl] -3-(2,6-
dichloro-phenyl)- -7-phenylamino-3, 4 chhydro—pyrumdo[4 5 d]pynrmdm -2(1H)-one
trifluoroacetate as a whlte solid of meltmg pomt 232°C.

The (2- [3—[3.—.(2?.6-'dichlorqphen}"1)-77rrjretharie3u1phonyl—2—bxoa3,4-dihydro-2H—
pyrimido(4,5-d]pyrimidin-1-yl] -phenyl]-24ethylébutyl) ~carbamic acid tert-butyl ester
used as starting mater'ial was prepared trsing a method analogous to-that described for (2- .
[3-[3-(2,6- drchlorophenyl) 7-methanesu1phonyl-2—oxo-3 ,4-dihydro-2H-pyrimido[4,5-
d]pynrmdm- -v1] -phenyl] -1 l-chmeﬂryl-ethyl) carbam1c a.crd tert-butyl ester of Example

84 using (2- (3-armnopheny1)-2-ethyl-butyl) carbamrc ac1d tert-butyl ester in place of (2-

(3-aminophenyl)-1, l-drmethyl-ethyl)-carbannc acrd tert-butyl ester.

" The (2-(3- ammophenyl)-z ethyl-butyl)-carbam1c ac1d tert-butyl ester was
prepared as follows: -~

a) A dry-ice/acetone cooled solution of 2g (12 mmoi) of 3-nitrophenylacetonitrile in
100ml of tetrahydrofuran was treated with 4. 4g (26.5 mmol) of iodoethane, 3g (27 mmol)
of potassium tert-butoxrde and 800mg (3 mrnol) of 18-crown-6 ‘The nnxture was stirred
for 18 hours allowmg the reaction temperature to steadrly rise to ambient temperature.
100ml of saturated aqueous ammorn_r_rm chlon_de_ were added and the organic phase
separated, dried over 'magnesium sulphate, filtered and etraporated The product was
purified by flash chromatography onsilica gel using diethyl ether/hexane in a ratio of 3:7 as
eluent. Product-contarmng fractrons 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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b) A solution of 3. Zg (14.7 mmol) of 2-ethyl-2—(3-mtro-phenyl)-butyromtrﬂe in 50ml

of ethanol was treatéd With 350mg of water-wet Raney #i _-el and the mixture heated to 60°
C. 10ml of hydrazine hydrate was added dropwise over 20 minutes and the reaction stirred

for a further 1 hour at 60°C. The cooled mixture was filtered through hyflo filter aid and
evaporated to give 2.5g (90%) of 2-(3-amino-phenyl)- 2-ethyl—butyromtnle as an orange
oil. [Mass spectrum (ESI) MH" = 189].

c) A solution of 2.5g (13 mmol) of 2-(3-amino-phenyl)-2-ethyl-butyronitrile in 30ml
of tetrahydrofuran was treated with 30ml (30mmol) of a 1M solution of lithium
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 1mi 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].

d) A dry-icefacetone 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
(4.6mmol) 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"
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].

Example 86

A solution of 200mg (0.3 mmol) of 2-(3-[3-[3-(2,4-dichlorophenyl)-2-oxo0-7-
phenylamino-3,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-1-yl]-phenyl]-propyl)-
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
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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dichlorophenyl)-7-phenylamino-3,4- dlhydro pynmldo[4,5 -d]pyrimidin-2(1H)-oneas a

solid of melting pornt 120°C

' The 2-[3-[3- [3 (2,4 -dichlorophenyl)- 2-oxo-7-phenylammo-3 4-dihydro-2H-
pyrimido[4,5- ]pynmrdm- -yl]-phenyl] -propyl] 1sorndole- 1,3-dione used as starting
material was prepared as follows: :

a) - Anice-cooled sirépension of 2. lg (53 mmol) of sbdilim hydride (60% wiw
dispersion in mmeral oil) in 120ml of tetrahydrofuran was treated dropwise with a

-solution of 6.5g (47 mmol) of 4-methoxybenzy1 alcohol i in 40ml of tetrahydrofuran. After

30 minutes, a solution _gf 10g (43 mmol) of ethyl 4_-chlor__o-.meethylthmpynrmdlne-5-

- carboxylate was add_e_d- slowly. After a further 40mmutesthe reaction was quenched by the

cautious addition of '60rr11 of saturated aqu'e'oxik zrmmonium"chloride The mixture was
separated and the orgamc phase dned over magnesrum sulphate, filtered and evaporated to
give 14.2g (99%) of ethyl 4—(4-methoxy-benzyloxy)-2-meﬂ1ylthropynnndme-5-carboxylate
as a pale yellow oil. [Mass spectr.um (ESI) MI,_-I+ 335] _ :

-b).  An 1ce—cooled suspensmn of 1.6g (42 mmol) of hthrum aluminium hydnde in
- 150ml of tetrahydrofuran was treated slowly with a solutron of 14g (42 mmol) of ethyl 4-
..(4~_metl_10xy-benzylo;;y)_._2 methyl__thrqpymrudlne-_s carb_oxylate in 150ml.of

. tetrahydrofuran. After 15 minutes _tlre.reaetlr_jp-was querrehed by the cautious addition of

1.5ml of water, 0.8ml of: 2M aqueous sodium hydroxide apd 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 ahd washings evaporated. The residue was
partitioned between 200ml of dlchloromethane and 100ml of water. The organic phase was
dried over magnesium sulphate and ﬁltered To the ﬁltrate was added a further 100ml of
dichloromethane whrch was then treated wrth 36g (414 mmol) of manganese dioxide. The
mixture was stirred at ambrent 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-
_methylthropyrumd.me-s-mboxaldehyde as a pale yellow 011 [Mass spectrum (ESI) MH" =

291].

c) A mixture of 1 1_.5g (40 m_r__nol)- of 47(4fmethoxy-berr2yloxy)-2f
methylthi_opyri_mid__ine—_S—mrqualdel'ryde, 6.5g (40 mmal) of 2,4-dichloroaniline and
400mg (2.1 mmol) of toluenesulphonic acid monohydrat"e' Was heated at refiux with

- azeotropic removal of water for 1 hour and cooled. The: mlxture was added dropwise to an

ice-cooled suspenslon of 1.5g (40 mmol) of lithium alummmm hydride in 100ml of
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tetrahydrofuran. After 1 hour the reaction was quenched by the cautious addition of 1.5ml

of water, 0.7ml of ZMaqueous sodium hydroxide sohifiéifand 2.2ml of water. A further
100ml of tetrahydrofuran was added and the mixture filtered through hyflo filter aid and
the filtrate evaporated to give 10.5g (60%) of 5-(2,4-dichloroanilinomethyl)-4-(4-
methoxy—benzyloxy)-2—methylthiopyrimidine as an orange-coloured viscous oil which was
used without further purification. [Mass spectrum (ESI) MH" = 436).

d) A solution of 5g (11.5 mmuol) of 5-(2,4-dichloroanilinomethyl)-4-(4-methoxy-
benzyloxy)-2-methylthiopyrimidine in 30ml of trifluoroacetic acid was heated at reflux for
20 minutes, cooled and evaporated. The product was purified by flash chromatography on
silica gel using ethyl acetate /isohexane in a ratio of 1:2 as eluent. Product-containing
fractions were combined and evaporated to give 1.2g (24%) of 5-[2,4-

- dichloroanilinomethyl]-2-methylthio-3H-pyrimidin-4-one as a pale yellow solid. [Mass

spectrum (ESI) MH™ = 316].

e) A solution of 1.2g (3.8 mmol) of 5-(2,4-dichloroanilinomethyl]-2-methylthio-3H-
pyrimidin-4-one in 40ml of phosphorus oxychloride was treated with 0.6ml (3.7 mmol) of -

_ N,N—c_i_iethylaniline and the mixture was heated at 110°C for 1 hour, cooled and

evaporated. The residue was cautiously partitioned between 40ml of ice/water and 30ml of
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].

f) A solution of 180mg (0.54 mmol) 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 t0120°C allowing the dichloromethane to evaporate

and then heated at 120°C for a further 30 minutes. The cooled mixture was subjected to
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¥dictﬂoroahﬂinomethyl] -2-methylthiopyrimidin-4-yl-amino]-phenyl]-propyl]-
isoindole-1,3-dione as a white solid. [Mass spectrum (ESI) MH" = 578).

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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dropwise to an ice-cooled solution of 0.4ml (0'7'mmol) of phosgene (as a 20% solution in
toluene) in a further ZOml of toluene. The mrxture was heated at reflux for 1 hour and then
cooled. 30ml of ethyl acetate and 30ml of water were added The organic phase was dried
over magnesium sulphate, filtered and evaporated fo glve Omg (85%) of 2-[3-[3-[3-(2,4-
dichlorophenyl)- 7-methylthro-2 0xo0- 3 4- drhydro-ZH-pynrmdo[4 5-d}pyrimidin-1-yl]-
phenyl]-propyl] -1somdqle-1 3- dlone asa whrte solid. [Mass spectrum (ESI) MH" = 604].

h) . Asolution of 180mg (0.3 mmol) of 2- [3 [3-[3-(2; 4-d1chlorophenyl)-7-methyltluo-
2-0x0-3,4- drhydro-ZH—pynmldo (4, 5-d] pynrmdm— -y1}- phenyl] -propyl]-isoindole-1,3-
dione in 10ml of d1chloromethane was treated with 200mg (0.6 mmol) of 3-
chloroperbenzoic acrd (50% wiw water) and the mrxture strrred at ambient temperature
for 18 hours. 0.1ml of d1methyl sulphoxtde was added. After a further 15 minutes 10ml of
dichloromethane and 20ml of saturated aqueous sodlum b1carbonate were added. The

. organic phase was dned over magnesrum sulphate, ﬁltered and evaporated to give 190mg

(100%) of 2- [3-[3-[3 (2 4- drchlorophenyl)-7-methanesu1phonyl-2—oxo-3 4-dihydro-2H-

- pyrimido[4,5- d]pyr1m1d1n- -y1] -phenyl]-propyl] -1somdole-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—d1chlorophenyl)~7-

_ methanesulphonyl-z-oxo—s 4-d1hydro-2H-pynnndo [4,5- d] pyrimidin-1-yl]-phenyl]-
: propyl} -isoindole-1; 3- d1one and 1ml of aniline was heated at 140°C for 35 minutes and

! then cooled. The nnxture ‘was added to 40ml of 2M aqueous hydrochlonc acid and the:
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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-
0Xx0- 7-phenylarmno—3 4-d1hydro 2H-pymmdo[4,5-d]pyr1m1dm-1 -yl] -phenyl]-propyl]-
isoindole-1,3- drone asa pale brown sohd [Mass spectrum (ESI) MH" = 649].

The 2- [3-(3-ammophenyl) propyl]—rsomdole—l 3-d10ne used as starting matenal in
part (f) was prepared as follows :

j) | To a solution of ISg (100 mmol) of sodlum 1od1de m 120ml of acetone was added
3g (11 mmol) of N- (3-bromopropyl)phthahm1de and the mlxture 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 orgamc phase was dried over
magnesium sulphate, ﬁltered and evaporated to give 2. 6g (75%) of N-(3-
1odopropyl)phthahrmde asa whrte 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 {féffieter) in 20ml of dimethylformifiidle was treated with 0.11ml (1.2
mmol) of 1,2—dibrdfnoéthane and the mixture was heated to 60°C then allowed to cool to

room temperature. The heating and cooling was repeated twice more. 0.04ml (0.24 mmol)
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
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.
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].

- A solution of 190mg (0.6 mmol) of 2-[3-(3-nitrophenyl)-propyl]-isoindole-1,3-
dione in 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]-iscindole-1,3-dione as
a yellow oil. [Mass spectrum (ESI) MH" = 281].

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
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
(ESI) MH" = 561]. '
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Examp_!_e_ 88 .

A solution of 58mg (0. lmmol) of 7- amhno-3 (2,4—d1chlorophenyl) 3,4-dihydro-1-
[3-(2- methanesulphonyloxyethyl)phenyl]-pymmdo [4, S-d] pynmldm-z(lH)-one
(prepared in Example 74) and 0.5ml of morpholine in 2ml of ethanol was heated at 50°C
for 3 hours. The reactlon mixture was evaporated and the crude material was purified by
flash chromatography on silica gel, eluting with 5% rnethanol in dichloromethane. Product

-containing fractions were combmed and evaporated to glve 26mg (45%) of 7-anilino-3-

(2 4—d1chloropheny1) -3 4—d1hyd:o—1 -[3-(2- morphohnoethyl)phenyl] pynm1do[4 5-
d]pyrimidin-2( lH)-one asa pale yellow solid of meltmg pomt 118°C. [Mass spectrum

- (ESI) MH" = 575].

' Example 89

A solution of 58mg (0.1mmol) of 7,-anili_no-3-(2,4;dieh10rophenyl) -3,4-dihydro-1-

[3-(2-methanesulphonyloxyethyl)phenyl]-pyrimido[4,5 ':'d]pyrimidin 2(1H)-one

" ‘(prepared in Example 74) and 100mg of piperazine in 2ml of ethanol was heated at 50°C

20

25

30

35

-for 3 hours. The reactlon mxxtm'e was evaporated and the crude material punﬁed by flash

chromatography on silica gel, elutmg with dxchloromethane/methanollacetlc acid/water

" (90:18:3:2). Product contammg fractlons were combmed and evaporated. The residue was
" dissolved in 10mil of dichloromethane, ‘washed with saturated_ aqueous sodium bicarbonate
“(10ml), dried over magnesium sulphate, filtered and evaéqtated to give 3mg (5%) of 7-

anilino-3-(2,4-dichlorophenyl)-3,4-dihydro-1-[3- [2-(1—15iperazinyl)-ethy1] phenyl]-
pyrimido[4,5-d] pynmldm -2(1H)-oneasa wh1te solid of melnng point 126°C. [Mass
spectrum (ESI) MH" = 574).

Example 90
A mixture of 100msg (0.26mmol) of 3-(2,6-dichlorophenyl)-3,4-dihydro-7-

(methanesulphonyl)-1-methylpyrimido[4,5-d} pyrhnidih—2(=lH)-cne (prepared in Example
1f) and 2ml of furfurylamine was stirred at room t_emper;tlir_-e overnight under a nitrogen

* atmosphere. The reaction mixture was paxtitibhed bemeen'dichloromethane (10ml) and

2M hydrochioric acid (10ml), and the organic phase washed with saturated aqueous
sodium bicarbonate (10ml), dried over magnesxum sulphate, filtered and evaporated. The
crude material was triturated with dlethyl ether/hexane, ﬁltered and dried under vacuum
to give 80mg (76%) of 3-(2,6-dichlorophenyl)- 3,4-d1hyd_ro-_7-(furan-2 -yl-methylamino)-
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l-met}wlpynmxdo[4,5 d]pynrmdm -2(1H)-one as a pa]e brown solid of melting point 150°

s

C (with decompositl 11). [Mass spectrum (ESI) MH" = 404]

Example 91

A solution of 320mg (0.47mmol) of 1-[3-(2-tert-butyldiphenylsilyloxyethyl)-
phenyl]-3-(1-oxy-pyridin-3-y1)-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
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-
(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
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 a2 manner analogous to that described in Example 53, using 3-
aminopyridine in place of 2-chloro-6-methyl-aniline (53b) and 3 molar equivalents of 3-
chloroperbenzoic acid instead of 2 (53d).

Example 92

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
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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material was prepared in a manner anglqg_dl;_is't::?o:that described in Example 53, using
furfurylamine in place of 2—clﬂoro:6—metl;y1{é§ﬂine (53b).
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Claims
1. Compounds of the general formila |
5
2
M
N
HN/I\N . N/‘\\o
I, lq
R R
wherein
R! represents hydrogen, lower alkyl, aryl, aryl-lower alkyl, heteroaryl,
10 heteroaryl-lower alkyl, lower cycloalkyl or lower cycloalkyl-lower alkyl,

R? represents lower alkyl, aryl, aryl-lower alkyl, heteroaryl, heteroaryl-lower
alky, 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 '
20-
NZ N
PPN (ta)
Hl}l N !Il o
R RY.
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. Compounﬁs according to claim 2 of the general formula
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MI\M" .

o (lai)
X _
PSS

']qm _ -é‘sq: cE

wherein R'®" represents aryl and R® and R* have the significance given in claim 2.

5 4, Compounds accordipg to clann 3, whérein R'® represents phenyl.
5. Compbunds aceording fo clzum 4, wherein R represents halophenyl.
6. Compounds according to clann 4, wherein R% represents 2,6-dichloro-
10 phenyl. ' I
7. Compoimds according to any one of claims 2 to 6, ﬁherein R¥

represents phenyl substituted by a group of the formula -Z-NR*R® in which Z represents a
 spacer group and R* ai;d R® each individually represent hydrogen or lower atkyl or R*and
15 R’ together with the nitrogen atom to which they' are attached represent a 4-, 5- or 6-

' * membered saturated or partlally 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 optlonally 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 .
NZ N
P N (1b)
Hl}l- N |}' o . -
R" R _ :
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 '

AR
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10. Compounds according to claim 8 or 9, wherein R represents
halophenyl. :
11 1- [3 (2—Armnoethyl)phenyl] -7-anilino-3-(2,6-dichlorophenyl)-3,4~
dlhydro-pynmldo [4,5-d) pyrimidin-2( lH)-one

12. A compound according to any one of claims 1 to 11 ora
pharmaceutically acceptable salt thereof for use as 2 medicament, especially in the
treatment or prophylaxis of inflammatory, immunological, oncological,
bronchopulmonary, dermatological and cardiovascular disorders, in the treatment of
asthma, central nervous system disorders or diabetic complications or for the prevention
of graft rejection following transplant surgery.

13. A process for the manufacture of the compounds according to any one
of claims 1 to 11, which process comprises

(a) reacting a compound of the general formula

N/l iRa _

wherein R? and R? have the significance given in claim 1, with the proviso that any

L

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
R™—NH, (i)

wherein R' has the significance giveri 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
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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aryl-methyl, L
and
c) if desired, converting a basic compound of formula I obtained into a

. pharmaceutically acceptable salt w:th anacid, or convertmg an acidic compound of

formula I obtained into a pharmaceuncally acceptable salt with a base.

14. Compounds of the general formula ~ =
N~ I ' :.N, - -
PB WS S m
L N° N (0 ' -
R
wherein R? and R have the significance given in claim 1, with the proviso that any
bydroxy, amino or carboxy]ic acid group present may be in protected form, and L
signifies benzyl sulphonyl or lower alkanesulphonyl.

15. A pharmaceutiéal preparation, especially a pharmaceutical preparation

~ for the treatment or prophylaxis of inflammatory, immunological, oncological, broncho-

pulmonary, dermatological and cardiovascular disorders, for the treatment of asthma,
central nervous system disorders or_idiabetic-co_mpll_icaﬁons or for the prevention of graft
rejection following transplant surgery,' containing a.éomp'our.xd according to any one of
claims1tollora pharmaceutlcally acceptable salt thereof i in association with a
compatible pharmaceutical carrier material.

16. A process for the production of a pharmaceutical preparation, especially

- a pharmaceutical preparation for the treatment or prophylaxis of inflammatory, 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 1 to 11 ora
pharmaceutically acceptable salt thereof and, if désifed one' or more other therapeutically
valuable substances into a galemca] adn'nmstratlon form together with a compatible

pharmaceutxcal carrier.

17. The use of a compound according to any one of claims 1to 11 or a
pharmaceutically acceptable salt thereof in the treatment or prophylaxis of illnesses,
especxally in the treatment or prophylaxis of mﬂammatory, immunological, oncological,
bronchopulmonary, dermatological and cardiovascular dlsorders, for the treatment of
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asthma, central nervous system disorders or d1abet1c comphcanons or for the preventmn
of graft rejection follomng transplant surgery.

18.  The use ofa compound accordmg to any one of Claims 1to 11ora
pharmaceuhcally acceptable sa]t thereof for the manufacture of a medicament for the
treatment or prophylaxis of x]lnesses, especially for the treatment or prophyla:us of
inflammatory, immunological, oncological, bronchopulmonary, dermatologlcal and.
‘cardiovascular disorders, for the treatment of asthma, central nervous system dxsorders or

diabetic comphcatxons or for the preventlon of graft rejection following transplznt surgery.

19. - Compounds according to any one of claims 1 to 11 and their
pharmaceuncally acceptable salts; when manufactured according to the process claimed in
claxm 13 or according toa process equivalent thereto.

20. Comboﬁnds aécdfding to any oné of daims 1 to 11 or apharma— o
centically acceptable salt thereof for use as a medicament, especially for the treatment or -
prophylaxis of inflammatory, immunological, oncological, bronchopultndnary, '
dermatological and cardiovascular disorders, for the &eétment of asthma, central nervous
system disorders or diabetic comphcatlons or for the prevention of graft re)ectlon
following transplant surgery.

21. _ The invention as hereinbefore described.



