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6-PHENYLDIHYDROPYRROLOPYRIMIDINEDIONE DERIVATIVES

The present invention relates to antagonists of A2 adenosine receptors and in

- particular to antagonists of the A2b adenosine receptor subtype. Such antagonists are

useful in preventing mast cell degranulation and are therefore useful in the treatment,
prevention or suppression of disease states induced by activation of the A2b receptor
and mast cell activation. These disease states include but are not limited to asthma,

myocé.rdial reperfusion injury, allergic reactions including but not limited to rhinitis,

~ poison ivy induced responses, urticaria, scleroderm arthritis, other autoimmune diseases

and inflammatory bowel diseases. _

* Adenosine regulates several physiological functions through specific cell
membrane receptors. Four distinct adenosine receptors have been identified and
classified as Al, AZa, A2b and A3, which are members of the G-protein coupled
receptor family. The A2b adenosine receptor subtype (see review Feoktistov, L.,
Biaggioni, I. Pharmacol. Rev. 1997, 49, 381-402) has been identified in a variety of
human and murine tissues and appears to be involved in the control of vascular tone,
regulatioﬁ of vascular smooth muscle growth, regulation of the hepatic glucoée
production, modulation of intestinal tone as well as intestinal secretion and can also
modulate mast cell degranulation mediating the response of human mast cells to
adenosine. Adenoéine A2a receptors modulate the release of GABA in the striatum,
which possibly reéulates the activity of medium spiny neurons. Thus, A2a receptor
antagonists may be a useful treatment for Parkinson’s disease not only as ﬁlonotherapy
but also in combination with L-DOPA and dopamine agonist drugs. |

It has n&w, surprisingly, been found that certain 6-(substituted)phenyi-1,5-
dihydropyrrolo(3,2-dJpyrimidine-2,4-dione derivatives are potent and selective
inhibitors of A2 adenosine receptors and in particular the A2b receptor subtype, and
have efficacy in treating or preventing asthma, bronchoconstriction, allergic
potentiation, inflammation or feperﬁ.lsion injury, myocardial iéchemia., inflammation, -

diarrheal diseases, brain arteriole diameter constriction, Parkinson’s disease, insulin or
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non insulin dependent diabetes mellitus, and/or release of allergic mediators.

EP 0480 659 relates to compounds of geﬁeral formula

i
X" rﬁ,za
Y
5 wherein each of Z', Z? and Z°, independently represents: a nitrogen atom, a
group represented by general formula: =C(X?)- or a group represented by general
formula: =C(X*)-. When Z? and Z’ represent a group of . general formula: =C(X%)- or a
group of general formula: =C(X’)-, X? and X° may be combined together to form a
group répresented by general fdrmula:
10

and Y does not represent hydrogen; wh1ch possess angiotensin-II receptor antagonizing
activity for the prevention or treatment of hyperuncemla.
The present mvermon provides a 6-phenylpyrrolopyrimidinedione derivative of
15  the formula (T), or a pharmaceutically acceptable salt thereof, |

| wherein:

20 - R énd R? are the same or different and each represents hydrogen, a
group of formula «(CH,),-R’, or an alkyl group which is unsubstituted or substituted by
one or more, for exaﬁlple 1 or 2, substituents selected from hydroxy, alkoxy, alkyithio,

2
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amino, mono- or di-alkylamino, hydroxycarl;onyl, alkoxycarbonyl, acylamino,
carbamoyl, alkylcarbamoyl, dihydroxyphosphory;loxy and dialkoxyphosphoryloxy
groups, ' |

wherein n is an integer of from 0 to 4 and R’ represents a cycioé.]kyl group, a
pheny! group or a cyclic group which is 2 3- to 7-membered, aromatic or non-aromatic
ring, which contai_ns from 1 to 4 heteroatoms selected ﬁ-oin N, O and S and which is
optionally fused to an aromatic or heteroaromatic ring, the phenyl group being
unsubstituted or substituted by one or more, for example 1, 2; 3 or 4, substituents

selected from halogen, alkyl, aryl, heteroaryl, heterocyclyl, hydroxy, alkylenedioxy,

_ alkoxy, alkylthio, amino, mono- or di-alkylamino, nitro, cyano, hydroxycarbonyi,

a.lkoxyca:bonyl, acylamino, carbamoyl, alkylcarbamoyl, dihydrophosphoryloxy, -
dialkoxyphosphoryloxy and haloa]kyl groups and the cyclic group being unsubstituted
or substituted by one or more, for example 1, 2, 3 or 4, substituents selected from
halogen, hydroxy, alkoxy, phenyl, alkoxycarbonyl, amino, mono-alkylamino, di-
alkylarrﬁno, hydroxycarbonyl, and alkyl groups, the alkyl substitueﬁts being
unsubstituted or substituted by one or more, for example 1 or 2, further substituents
selected from halogem hydroxy, alkoxy, alkylthio, acylamino, carbamoyl,
alkylcarbamoyl, dihydroxyphqsphoryloxy, dialkoxyphosphoryloxy, _hydi'oxyalkoxy,
phenyl, alkoxycarbonyl, amino, mono- and di-alkylamino and hydrdxycarbonyl groups;
.- R’ represents hydrogen, halogen, or a nitro, alkoxycarbonyl or alkyl
groﬁp, the alkyl grbup being unsubstituted or substituted by one or more, for example 1
or 2; substituents selec_tgd from hydroxy, halogen, alkoxy, aﬂcylthio, amino, mono- or

~ di~alkylamino, hydroxycarbonyl, alkoxycarbonyl, acylamino, carbamoyl and

alkylcarbamoyl groups;

- R* and R’ are the same or different and each represents hydrogen,
halogen, alkyl, hydroxy, alkoxy, alkylthio, diaikylaminoalkoxy, amino, mono- or
dialkytamino, nitro, cyano or haloalkyl, or R* and R’, together with the atoms to which
they are attached, form a 5 to 7 membered ring containing from 0 to 4 heteroatoms

selected from N, O and S;
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- L, is a direct bond or is -O-, -é—, -N(Z)-, -S(CR*R?),,-, -O(CH,),.-, -
O(CR*R%) -, -CH=CH-, (CH,),-, (CR*R’),-, -(CHZ)mO-, <(CR*R?%)_0-, (CR*R"),N(Z)-,
-O(CHz)m(i)—, -O(CR*R?),,0-, or -N(Z)(CR'R’),- wherein m is an integer of from 1 to 6,
preferably an integer of from 1 to 4; and either Z, R® and R’ are the Sam_e or different and
each represent a grblip selected from hydrogen, C,-Calkyl, cycloalkyl, cycloalkyl-C,-
C, alkyl, heterocyclyl, heéerocyclyl—Cl-Cs alkyl, aryl, aryl-C,-C alkyl, heteroaryl,
heteroaryl-C,-C, alkyl, hydroxy, C,-Csalkoxy, halogen, cyano, C,-C,alkoxycarbonyl,
carbainoyl and haloalkyl, the alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl
moieties being unsubstituted or substituted with one to four substituents independéntly
selected 'fro.m‘R’,. or Z is as defined above and R?® and R’, together with the atom to
which they are attached, form a 4 to 8 membered ring; and '

. R® represents -C(O)NR'°R", -S(O),NR'"R", -ON=CR'*R", or a
heterocyclyl, aryl or heteroaryl group, the heterocyclyl, aryl and heteroaryl groups being
unsubstituted or substituted with substituents R'* to R, wherein:

R' and R" are either . , | |

(i) the same or different, each independently representing hydrogen, an alkyl
group, a cycloalkyl group or a phenyl group, wh¢rein (i)'th'e alkyl group is unsubstituted
or substituted by one or more, for example 1 or 2, substituents selected from hydroxy,
halogen, alkoxy, alkylthio, amino and mono- and di-alkylamino groﬁps, (1i) the
cycloalkyl group is optionally fused to an aromatic ‘ring and (ii1) the cycloalkyl group

~ and the phenyt group are.unsubstituted or substituted by one or more, for example 1, 2,

3 or 4, substituents selected from (1) groups of formula -(CH,), R’, -O-(CH,), R/, -S-
(CHy), R’, -COR and -CONHR, wherein R is alkyl or (CH,).R and n and R’ are as
defined above, (2) groups of formula -(CHZ),,-S(O)zNR'R" wherein n is as defined above
and R' and R" are the same or different and are each selected from hydrogen and alky! or
Aform, together with the nitrogen atom to which they are attached, a 4- to 7- membered
heterocyclic ring containing 1, 2 or 3 heteroatoms selected from N, O, and S, (3) groups
of formula -(CH,),-CO,R™ wherein n is as defined above and R" is hydrdgen or alkyl,

(4) groups of formula -N" R™; wherein each R™ is the same or different and is an alkyl
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group, and (5) halogen atoms and alkyl, hydr'oxy,' alkylenedioxy, alkoxy, alkyithio, |
amino, mono- and di-alkylamino, nitro, cyano, hydroxycarbonyl, alkoxycarbonyl,
acylamino:, carbamoyl, dihydroxyphosphoryloxy, diaucoxyphosphoryloxy or haloalkyl
groups, the alkyl substituents being unsubstituted or substituted by one or more, for
example 1 or 2, further substituents selected from cyano, nitro, amino, hydroxy and
halogen, o B | |

- (b) togetﬁer with the atom to which they are attached, a 3- to 7-membered
ring cbmprising up to 4 heteroatoms selected from N, O and S, which ring is (1)
optionally fused to an aromatic ring or to a heteroaromatic ring which is in turn
optionally fused to an aromatic ring and is (ii) unsubstituted or substituted by one or

more, for example 1, 2, 3 or 4, substituents independently selécted from halogen atomms,

'groups of formula -X-R’ and -CO,-X-R” wherein X is a direct bond, a C,-C, alkylene

gl'oup or a carbonyl group, for example a direct bond or a C,-C, alkylene group, and _R7

| is as defined above, and hydroxy, cyano, nitro, oxoalkyl, carbamoyl, hydroxycarbonyl,
- alkoxycarbonyl, amino, mono- and di-alkylamino, divalent alkylene and alkyl groups,

the alkyl substituents being unsubstituted or substituted by one or more, for example 1
or 2, further substituehts selected from hydroxy, alkoxy, hydrokyalkoxy, amino and
mono- and dl—alkylammo groups and the moiety X being unsubstituted or substituted
by one or two further subsntuents selected from phenyl alkyl, hydroxy and thio groups
and groups of formula -CO,R' and -CONRR" wherein R' and R” are the same or
different and are hydrogen or alkyl or

(©) deﬁned so that R" represents hydrogen or an alkyl group and R"
represents a group of formula -X-R” wherein X and R’ are as defined above;

R and R" are defined as R and R" above, except that either or both of R and
R" can be an amino, alkylamino or dialkylamino group; and

R™ to R" are the same or different and each independently represents hydrogen,
a halogen atom, a group of formula -(CH,),-R’, wherein n and R’ are as defined above
or an alkyl group, for example hydrogen, a group of fofmula -(CHz)n-R? or an afkyl
group, the alkyl group being unsubstituted or sﬁbstituted by one or mofez for example 1 -
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or 2, substituents selected from hydroxy, alkoxy, alkylthio, amino, mono- or di-
alkylamino, hydroxycarbonyl, alkoxycarbonyl, ac‘:ylamino_, carbamoyl, alkylcarbamoyl,
dihydroxy‘f;hosphoryloxy, dialkoxyphosphoryloxy and haloalkyl groups, or R™ and R"
are as defined above and R'® and R"7, together with the atoms to which they are attached,
forma 4 to 8 membered aromatic or non-aromatic ring which contains ﬁ'ém Oto 4
heteroatoms selected from N, O and S, and which is unsubstituted or substituted by one
or more, for example 1,2,30r4, substituents selected from halogen atoms and alkyl,
hydrdxy, phenyl, alkoxycarbonyl, amino, mono-alkylamino, di-alkylamino and |
hydroxycarbonyl groups, the aikyl substituents being unsubstituted or substituted by 6ne
or more, for example 1 or 2, further substituents selected from halogen atoms and
hydroxy, alkoxy, alkylthio, acylamino, c;ax’oamoyl, alkﬂcarbamoyl, -
dihydroxyphosphoryloxy, dialkoﬁyphbsphoryloxy, hydroxyalkoxy, phenyl,
alkoxycarb‘onyl,_amino, mono- or di-alkylamino and hydroxycarbonyl groups. ‘ |

As used herein, an alkyl group or moiety is typically a linear or branched alkyl
group or moiety containing from 1 to 6 carbon atomS, such as a C,-C, alkyl group or
moiety, for example methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl and t-butyl. '
Where a group contains two or more alkyl moities, the alkyl moieties may be the same
or different. When an alkyl group or moiety carries 2 or more substituents, the
éubstituents may be the same or different } A

As used herein, an alkylenedioxy group or moiety is a linear or branched group
or inoiety containiﬁg from 1 to 6, for example from 1 to 4, carbon atoﬁns. Examples
include methylenedioxy, ethylenedioxy, propylenedioxy and butylenedioxy. When an
alkylenedioxy group or moiety carries 2 or more substituents, the substituents may be
the same or different. | N '

As used herein, an alkylene group is a divalent alkyl moiety typically having

from 1 to 6, for example from 1 to 4, carbon atoms. Examples of C,-C, alkylene groups

include methylene, ethylene, propylene and butylene groups.
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As used herein, an aryl group or moiéty i; typically a C,-C,, aryl group or
moiety such as phenyl or naphthyl. Phenyl is preferred. When an aryl group or moiety |
carries 2 o‘lr more substituents, the substituents may be the. same or different. |

As used herein, a heteroaryl group or moiety is typically a 5- to 10- mémbéred
aromatic ring, such as a 5- or 6- membered ring, containing at least oﬁe heteroatom
selected from O, S and N. Examples include pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, fﬁraﬁyl, oxadiazolyl, oxazolyl, imidazolyl, thiazolyl, thiadiazolyl, thienyl, _
pyrazbh'dinyi, pyrrolyl and pyrazolyl groups. Oxadiazolyl, oxazolyl, pyridyl, pyrrolyl,
imidazolyl, thiazolyl, thiadiazolyl, furanyl, pyraziﬁyl and pyrimidiﬁyl groups are
preferred. When a heterogryl gi'oup or moiety carries 2 or more sﬁbsﬁtuents, the
substituents may be the same or different. |

As used herein, a halogen is a typically chlorine, ﬂuon'he, bromine 'or iodine and
is preferably chlorine, fluorine or bromine. ) '

As used herein, a said alkoxy group or moiety is typically a said alkyl group

“attached to an oxygen atom. An alkylthio group or moiety is typically a said alkyl
- group attached to a thio group. A haldalkyl or haloalkoxy group is typically a said alkyl

or alkoxy group substituted by one or more said halogen atoms. Typically, it is

- substituted by 1, 2 or 3 said halogen atoms. Preferred haloalkyl and haloalkoxy groups

jnclude pefhaloalkyl and perhaloalkoxy groups such as -CX‘3 and -C)CX3 wherein X is a
said hal‘ogenvatomf Particularly preferred haloa_.lkyl,groups are CF, and CCl,.
Pal:ticularly preferred haloalkoxy groups are -OCF, and -OCCl,.

As used herein, a cycloalkyl group typically has from 3 to 6 carbon atoms.
Examples include cycloiDIOpyL cyclobutyl, cyclopentyl and cyclohexyl. It is preferably }
cyclopropyl, cyclopentyl or cyclohexyl. _ When a cycloalkyl group carries 2 or more
substituents, the substituents may be the same or different.

As used herein, a heterocﬁlclyl group is typically a non-aromatic, saturated or
unsaturated C,-C,, carbocyclic ring in which one or more, for example 1, 2 or 3, of the
carbon atoms are replaced by a heteroatom selected from N, O and S. Saturated

heterocyclyl groups are preferred. Examples of suitable heterocyclyl groups include
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piperidinyl, piperazinyl, morpholinyl, 4,5-diﬁydr9—oxazolyl, 3-aza-tetrahydrofuranyl,
imidazoﬁdinyl and pyrrolidinyl groups. Where a heterocy’clyl group carries 2 or more
substituents, the substituents may be the same or different.

As used herein, an acyl group or moiety typically has from 2 to 7 carbon atoms.
Thus, it is typlcally a group of formula -COR wherein R is a hydrocarbyl group having
from 1 to 6 carbon atoms. Preferably, itis a group of formula -COR wherem Ris asaid

C,-Cs alkyl group. ' ‘

Compounds of the formula (I) containing one or more chiral centre may be used
In enantiomerically or diastereoisomerically pure form, or in the form of a mixture of
isomers. |

As used herem, a pharmaceutically acceptable salt is a salt with a
pharmaceutically acceptable acid or base. Pharmaceutlcally acceptable acids include

_ both inorganic acids, for example hydrochloric, sulphuric, phosphoric, diphosphoric,

hydrobromic and nitric acid and organic acids, for example citric, fumaric, maleic,
malic, ascorbic, succinic, tartaric, benzoic, acetic, methanesulphonic, ethanesulphonic,
benzenesulphonic or p-toluenesulphonic acid. Pharmaceutically acceptable bases |
include alkali metal (e. g sodium or potassium) and alkali earth metal (e. g caléium or
magnesium) hydroxides and organic bases, for example alkyl amines, aralkyl amines
and heterocyclic ammes '

Typically, at least one of R' and R? is hydrogen or a-said alkyl group.

Preferably, R! and R? are the same or different and each mdependently represent
hydrogen, a group of formula -(CH,),-R’ wherein n and R are as defined above ora
C,-Cs aIkyl group which is unsubstituted or substituted by one or more, for example 1 or
2, substituents selected from hydroxy, C,-C, alkoxy, C,-C, alkylthio, amind and mono-
and di~(C,-C, alkyl)amino groups. | o

When R' or R? is a group of formula -(CH,),-R’, R’ is preferably a C,-C
cycloalkyl group or a cyclic grou§ which is :; 5- or 6-membered non-aromatic ring
containing 1 or 2 heteroatoms selected from N, O and S, for exainple a morpholino
group. In this embodiment, R’ is, for example, a C;-C, cycloalkyl group.
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More preferably, R and R are the same or different and each independently
represent hydrogen, a C,-C, alkyl group which is'unsubsit,uted or substituted by 1 or 2 '
substituerifs selected from C,-C, alkoxy and C,-C, alkylthio substituents, a group of ‘
formula -(CH,),~(C,-C, cycloalkyl) or -(CHz)n-(morpho lino) wherein n is as defined
above.' Examples of the more preferable R' and R? groups are hydrogen, a C,-C, alkyl
grbup which is unsubsituted or substituted by 1 or 2 substituents selected from C-C,
‘alkoxy and C,-C, alkylthio substituents or 2 group of formula -(CH,)-(C,-C, cycloalkyl)
wherein n is as defined ﬁbove. ' :

More preferably still, R' and R’ are the same or different and each independently
represents a C,-C, alkyl group, for example methyl, ethyl and n-propyl. |

Preferabiy, R’ represents hydfogen, halogen or a C,-C; alkyl group which is
unsubstituted or substituted by one or more, for example 1 or 2, substituents selected
from halogen atoms and kydroxy groups. | A

More preferably, R’ represents hydrogen, halogen, for example chlorine and |
‘bromine, or C,-C, haloalkyl, for example -CF, or -C,Cl;. More preferably still, R’
représents hydrogen or halogen, for examplé chlorine and bromine.

Typically, when R* and/or R’ represents a haloalkyl group, the haloalkyl group is |
a trifluoromethyl group. | _ _ -

Preferably, R* and R’ are the same or different and each repr'ésents hydrogen,
halogen, C,-C; alkyl, C,-C; haloalkyl, hydroxy, C,-C; alkoxy, C,-C; alkylthio, amino or

* mono- or di-(C,-C; alkyl)amino.

More preferably, R* and R’ are the same or ‘diﬁ'erent and each represents
hydrogen, C,-C; alkyl, hydroxy, C,-C, alkoxy, C,-C, alkylthio, amino or C,-C,
élkylamino‘ | ' '

More; preferably still, R* and R’ are the same or different and represent
hydrogen, C,-C, alkyl, C,-C, alkoxy, for example methoxy, or C,-C, alkylthio, for
example methylthio. '

Typically, when Z, R® and/or R’ contains 2 cycloalkyl, heterocyclyl, aryl or
heteroaryl moiety, the cycloalkyl, heterocyclyl, aryl or heteroaryl moiety is
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unsubstituted or substituted by 1 or 2 C,-C, ﬁlkyl groups. Typically, when R® andjor R’
contains an alkyl moxety, the alkyl moiety is unsubsntuted

When Z,R* and/or R’ is haloalkyl the haloalky! group is typlcally -CFH,, CF 2H _
or -CF,. '

Typically, Z, R’ and R’ are the same or different and each represents hydrogen,

C,-C, alkyl, C -Cs cycloalkyl, (C,-C, cycloalkyl)-(C, -C, alkyl)~ phenyl or
phenyl-(C,-C, alkyl)-. Preferably, Z R® and R’ are the same or different and each
represents hydrogen, C,-C; alkyl, for example methyl and ethyl, or phenyl. For
‘example, Z, R® and R’ are the same or different and each represents C,-C, alkyl, for
example methyl and efhyl? or phenyl. ,

Preferably, L, is a direct bond or -O(CH,),-, -O(CR’R’),-, -S(CR’R’)_-,
-CH%CH- ~(CHyp)y (CR*R?),-, (CHp0-, -(CRSR’j O-, -O(CH)),0-, -(CR*R’),,,N (2)-
or -N(Z)(CR’R”),.-, for example, a direct bond or -O(CH,)..-, -O(CR’R’),-, -S(CR’R’),-,
-CH=CH-, «(CHyy-, (CR'R’),-, -(CH,),,0-, -(CR“R’),,,O—, -(CR“R’)‘,,,N(Z)— or .
-N(Z)(CR’R®),,-, wherein m is from 1 to 4, and is preferably 1, 2 or 3, R® and R’ are as
defined above and Z is hydrogen or C,-C, alkyl. : o |

More preferably, L, is -O(CH,),-, -O(CR8R°),,,-, -CH=CH-, -(CHZ)m -(CR*RY),-,
~CHY,0-, -CR’R’),0-, -O(CH,),,0- or -(CR*R’);N(Z)-, for example, -O(CH,),-,
-O(CR'R®),+, -CH=CH-, ~(CH,),-, {CR'R’), -, (CH,),,O- or «(CR*R’),,O-, such as
-O(CH,)ye, -O(CR'R)-, -CH=CH-, {CHy,y-, (CR'R?),- or «CH,),0-, Wherein m is
froin 1to 4, and is preferably 1,2 or 3, and R® and R’ are as4deﬁned aboveand are -
preferably hydroge_n, C,-C; alkyl, for example methyl apd ethyl, or phenyl.

More preferably, L, is -O-CH,-, -CH,0- or ~-CH,NH-, for example ~O-CH,,.

The groups L, are herein written such that the left hand end of the group is
attached to the phenyl moiety in formula (T) and the right hand end is attached to R®.
Thus, for éxample, when L, represents -CH,NH-, the —CH,- moiety is attached to the
phenyl ring whilst the -NH- moiety is attached to RS,
| R'? and R" in the group R°® are either

10
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(a) the same or different, each;independently representing amino,

alkylamino, dialkylamino, hydrogen, an alkyl group a cycloalkyl group or a phenyl

~ group, wherein (i) the alky! group is unsubstituted or ;ubétituted by one or more, for
" example 1 or 2, substituents selected from hydroxy, halogen, alkoxy, é.llcylthio, amino

or mono- or di-alkylamino groups, (ii) the cycloalkyl group is optionally fused to an
aromatic ring and (iii) the cycloalkyl group and the phenyl group are unsubstituted or
substituted by one or more, for example 1, 2, 3 or 4, substituents seleéted from (1)
groups of formula -(CH,),R’, -O-(CH,).R’, -S-(CH,),R’, -COR and ~CONHR, wherein
R is alkyl or (CH,),R’ and n and R’ are as defined above, (2) groups of formula
«(CH,),-S(0),NRR" wherein n is as defined above and R’ and R" are the same or
different and are each selected from hydrogen and alkyl or fofm, together with the

* nitrogen atom to which they are attached, a 4- to 7- membered heterocyclic ring

containing 1, 2 or 3 hetereatoms selected from N, O, and S, (3) groups of formula - -
(CH,_),,-COZ . "',’wherein n is as defined above and R™ is hydrogen or alkyl, (4) groups of
formula -N" R™, wherein each R™ is the same or different and is an alkyl group, and (5)
halogen atoms and alkyl, hydroxy, alkylenedioxy, élkoxy, alkylthio, amino, mono- or
di-alkylamino, nitro, cyano, hydroxycarbonyl, alkoxyéarbonyl, acylamino, carbamoyl,
dihydroxyphosphoryloxy, dialkoxyphosphoryloxy or haloalkyl g_roups, the alkyl
substituents being. unsubstituted or substitﬁted by one or more, for eiample 1or2,
further substituents selected from cyano, nitro, amino, hydroxy and halogen, |

‘ (b) togeth& with thé atom to which they are attached, a 3 to 7-membered ring -
comprising up to 4 héteroatoms selected from N, O and S, which ringis optionaily'
fused to one or two rings selected from aromatic and heterocyclyl rings and is
unsubstituted or substituted by one or more, for example lh, 2, 3 or 4, substituents |
independently selected from halogen atoms, groups of formula -X-R’and -CO,-X-R’
wherein X is a direct bond or a C, -C, alkylene group and R is as defined above, and
hydroxy, cyano, nitro, oxoalkyl, ca;rbamoyl hydroxycarbonyl, alkoxycarbonyl, amino,
mono- and di- alkylammo divalent alkylene and alkyl groups, the alkyl substituents

being unsubstituted or substituted by one or more, for example 1 or 2, fu;ther
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substituents selected from hydroxy, alkoxy, Eydroxyalkoxy, amino or mono- or di-
alkylamino groups, and the moiety X being unsuostituted;or substituted by one or two
further substituents selected from phenyl, alkyl, hydroxy and thio groups and groups of -
formula -CO,R' and -CONR'R" wherein R' and R" are the same or different and are |
hydrogen or alkyl, or - ' h

(c) defined so that R represents hydrogen or an alkyl group and R" represents a
group of formula -X-R” wherein X and R’ are as defined above.

" Preferably, R and R" are the same or different and each represents hydrogen,
amino, (C,-C alkyl)amino, di-(C,-C, alkyl)ammo C,-Cy alkyl, C,-C cycloalkyl or
phenyl, the alkyl moieties being unsubsituted or substituted by 1 or 2 subsitutents
selected from hydroxy groups and halogen atoms and the cycloalk'yl group and the
phenyl group bemg unsubstituted or substituted by 1, 2, 3 or 4 substituents selected
from halogen atoms and C,-C, alkoxy, C, -Cq alkylthm C, -C alkyl, hydroxy, C1 C,

- haloalkyl, amino, and mono-and di~(C,-C, alkyl)amino groups.
15

More preferably, R and R are the same or different and each represents
amino, mono- or di-(C,-C, alkyl)amino, or phenyi, the phenyl group being unsubstituted
or substituted by one or two substituents selected from halogen, for example fluorine,
C,-C, alkoxy, for example methoxy, C,-C, alkyl, for example methyl and ethyl,
hydroxy, amino, mono-(C,-C, alkyl)-axmno and C,-C, haloalkyl for example -CF, and
-CCl,. ‘
© Most preferebly, R" is amino and R" is a phenyl group which is unsubstituted
or substituted with a halogen atom, for example a fluorine .atom. |

When the moiety R’ is.a phenyl group which carries one or more haloalkyl
substituent, the or eech haloalkyl substituent is typically -CF,.

When the moiety R’ is a said 3- to 7- membered ring which is ﬁlsed to an
aromatic or heteroaromatic ring, the 3- to 7- membered ring is typically fused to an
aromatic ring. Preferably, it is fused to a phenyl group. Preferably, such fused ring

moieties are 5- membered heteroaromatic rings containing 1 or 2 heteroatoms selected
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from N, O and S, fused to a phenyl group. Ekamples include benzimidazole and |
benzothiazole. | |

Preferably, R’ is:

- a C;-C, cycloalkyl group;

- a pheny! group which is unsubstifuted or substituted with 1, 2 or 3
substituents selected from halogen, C'I-C4 alkyl, aryl, for example phenyl, heterdaryl,
hydroxy, C,-C, alkylenedioxy, C,-C, alkoxy, C,-C, alkylthio, amino, mono- and di~(C;-
C4 alkyl)amino, nitro, cyano, hydroxycarbonyl, (C,-C, alkoxy)carbonyl, (Cz-CT
acyl)amind, carbamoyl, (C,-C, alkyl)carbamoyl, dihydrophosphoryloxy, di-(C,-C,
alkoxy)phosphoryloxy and C,-C, haioalkyl groups; or |

- a cyclic group which is a 3- to 7- membered aromatic or non-aromé.ﬁc
ring containiﬁg from 1 to 4, for example 1,2 or 3, heteroatoms selected from N,Oand S
wlﬁch is optionally fused-to an aromatic ring, which group is unsubstituted or '
substituted by 1, 2 or 3 substituents selected from halogen, hydroxy, C-C, alkoxy,
phenyl, C,-C, alkoxycarbonyl amino, mono-(C -C, alkyl)amino, di-(C,-C, alkyl)amino,
hydroxycarbonyl and C, -C alkyl groups, the alkyl substituents being unsubstituted or .
substituted by 1 or 2 further subsntuents selected from halogen, hydroxy, C,-C, alkoxy,

C,-C, alkylthio, C,-C, acylamino, carbamoyl, C,-C, alkylcarbamoyl, '

‘dlhydroxyphosphoryloxy, di-(C,-C, alkoxy)phosphoryloxy, hydroxy-(C -C, alkoxy)-

phenyl, C,-C, alkoxycarbonyl, amino, mono- and dA1-(C‘1—C4 alkyl)ammo and

" hydroxycarbonyl groups. -

Preféfably, the cyclic group is a 5- or 6- membered aromatic or non—aromatic
ring containing 1 or 2 heteroatoms selected from N, O and S, which is optionally fused
to a phenyl ring. More prefefably, the cyclic group is a pyridinyl, pyrazinyl,
pyrimidinyl, imidazolyl, thiazolyl, oxazolyl; isoxazolyl, pyrazolyl, piperidinyl,
thiadiazolyl, furanyl, benzimidazolyl, benzothiazolyl, morpholino or thienyl group. For
example, the cyclic group is a pyridinyl, pyrazinyl, pyrimidinyl,‘imid'azolyl, thiazolyl,
oxazolyl, piperidinyl, thiadiazolyl, furanyl, benzimidazolyl or benzothiazolyl group.
Further, the substituents on the cyclic group are preferably selected_ﬁom‘halogén, for
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example chlorine, hydroxy, phenyl, C,-C, alkoxy, amino, mono- and di«C,-C,
alkyl)amino, C,-C, alkyl, C,-C, haloalkyl, for example -CF,, hyd:oxy—(Cl-Q alkyl)- and
phenyl~(C;-C, alkyl)-, for example benzyl. More preferably, these subsitutents are

- selected from hydroxy, chlorine, C,-C, alkyl, -CF,, phenyl and benzyl.

Preferably, when R’ is a phenyl group, it is'a phenyl group which is - |
unsubstituted or substituted by 1 or 2 subsitutents selected from halogen, for example
fluorine and chlorine, C,-C, alkyl, phenyl, hydroxy, C,-C, alkoxy, C,-C, alkylthio,

amino, mono- and di~(C,-C, alkyl)amino and C,-C, haloalky! groups. More preferably,

these substituents are selected from halogen, for example fluorine and chlorine, C,-C,

- alkyl, for example methyl and ethyl, C,-C, alkoxy, for example methoxy and ethoxy,

hydroxy, C,-C, alkyithio and -CF,. ‘
Typically, when the moiety X is substituted, R’ is a said phenyl group. More

typically, when X is substifuted, R’ is an unsubstituted pheny! group. Preferred

substitutents on the moiety X include phenyl, C;—C,, alkyl, hydroxy, -CO,H and _
-CO,-(C,-C, alkyl). More preferably, the substituents on the X moiety are selected from
hydroxy, -CO,Me, -CO,H, methyl and phenyl. |

When R' and R'! are defined according to optxon (a) above, R" and/or R“ can

- be a cycloalkyl group which is optionally fused to an aromatic ring. When the

cycloaikyl_ group is fiused to an aromatic ring, it is typically fused to'a phenyl ring.
'Examples of such fused rings include a cyclohexyl ring fused to a phenyl ring and a

i cyclopentyl nng fused to a phenyl rmg

» Typically, when R'® and R are defined accordmg to opuon (@) above, at least
one of R'® and R" is hydrogen or C,-C; alkyl.

‘When R' and R" are defined according to option (a) above, preferably they are
the same or different and each independently represent hydrogen, a C,-C, alkyl group, a
C,-Cs cycloa]kyl group optionally fused to a phenyl ring or a phenyl! group, the alkyl
group being unsubstituted or substituted by 1 or 2 substituents selected from hydroxy,
halogen, CX-C alkoxy and amino groups and the phenyl and cycloalkyl groups being
unsusbtituted or substituted by 1, 2, 3 or 4 substituents selected from (1) groups of
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formula {CH,), R’, -O~(CH,),-R’, -S-(CI-L_),,—R7 and -COR and -CONHR wherem R is
C,-Cq alkyl or «(CH,), R’ and n and R’ are as deﬁned above, (2) groups of formula
-(CH,),-S(0),NRR" wherein n is as defined above and R and R" are the same or
different and are each selected from hydrogen and CI-VC6 alkyl or form, together with the
N atom to which they are attached, a 4- or 5-membered saturated heterocyclic ring |
containing 1 or 2 heteroaioms-selected from N, O ar_ld S, (3) groups of formula
-(CH,),-CO;R" wherein n is as defined above and R™ is hydrogen or C,-Cj alkyl, (4)
groupé of formula -N"R"Y', wherein each R™ is the same ‘ordiﬁ'er‘eht and is a C,-C, alkyl
group, and (5). halogen atoms and C,-C, alkyl, hydroxy, C,-C, alkylenedioxy, CI-CSI
alkoxy, C,-C, alkythio, amino, mono- and di-(C,-Cq aﬂcyi)anﬁjno, nitro, cyano,
hydroxycarbonyl, (C,-C, alkoxy)carbonyl, (C,-C, acyl)aminq, carbamoyl, and C,-C;
haloalkyl groupé, the alkyl substiti;enfs being unsubstituted or substituted by ene or

more, for example 1 or 2,-further substituents selected from cyano, nitro, amino,

- hydroxy and halogen.

More preferably, when R and R” are defined accordmg to option (a) above,
they are the same or different and each represent hydrogen, a C,-C, alkyl group, for
example methyl and ethyl, a phenyl group or a C;-C; cycloélkyl group optionally fused
to a.phenyl ring, the alkyl group being unsubstituted or substituted by 1 or 2 substituents
selected from hydroxy, halogen and amind groups and the phenyl a.dd cycloalkyl groups

. being unsubstituted or substituted by 1, 2 or 3 .substit'uents_ selected from (1) groups of .

formula ~(CH,,_),,R7-, -0-(CH),-R’, -COR and -CONHR wherein R is C,-C, alkyl or
-(CH,),R’, nis 0, 1 or 2 and R’ is as defined above, (2) groups of formula
-(CH,),-S(0),-NRR" wherein n.is 0 or 1 and R' and R" are the same or different and are
hydrogen or C,-C, alkyl or, together with the N atom to which they are attached, form a
pymrolidinyt or piperidy! ring, (3) groups of formula -(CH,),-CO, l"', whereinn is 1 or 2
and R"™ is hydxogen or C,-C, alkyl, (4) groups of formula —NR""; wherein each R™ is
the same or different and is a C,-C, alkyl group, and (5) halogen atoms and C,-C, alkyi,
hydroxy, C,-C, alkoxy, amino, mono- and di(C,-C, alkyl)amino, nitro, eyano;
hydroxycarboﬁyl,‘ C,-C, alkoxycarbonyl, (C,-C, acyl)amino, carbamoyl and C,-C,
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haloalkyl groups, the alky! substituents being unsubstituted or substituted by a further

' substituent selected from cyano, nitro, amino, hydroxy and halogen.

Typically, when R' and R"" are as defined in the precedmg paragraph, R7isa’
phenyl group or a 5- or 6- membered aromatic or non-aromatic heterocycle having 1 or
2 heteroatoms selected from N, O and S, for example 4,5-dihydroxazolyl; the
hete-rocycl'e being unsubsﬁtuted or substituted by 1 or 2 substituents selected from C -C,
alkyl groups and the phenyl group being unsubstituted or substituted by 1 or 2 |
substituents selected from halogen atoms and C,-C, alkyl and C,-C, alkoxy groups.

Most preferably, when R and R" are defined according to option () above, R™®
is hydrogen and R" is a phenyl group which is unsubstituted or substitufed by one or -
two substituents selected from halogen atoms, for example fluorine and bromine, and
phenyl and benzyloxy groupé. . | - |

When R'® and R''-are defined according to option (b) above, R and R" form a

. 3- to 7- membered heterocycle which is optionally fused to an aromatic nng ortoa

heteroaromatic ring which is in turn optlonally fused to an aromatic ring. When the 3-
to 7- membered heterocycle is fused to another nng, it is typically fused to a phenyl ring
and/or to a 5- or 6- membered heterocyclic ring whmh is in turn optionally fusedtoa
phenyl rmg Preferably, when the 3- to 7- membered ring is ﬁlsed to another ring it is

fused to 2 phenyl ring or to an indole group. Examj:les of such fused rings include

1,2,3,4~tétrahydroquinoline, l,2,3,4-tetrahydroisoqujnoline, 5,6,7,8-tetrahydro-8-aza-

_ carbazolé and 1,3,4,9-teu-ahydro—beta-carbolinyl rings, for example 1,2,3,4-

tetrahydroquinoline, 1,2,3,4—tetrahydroisoquinoline and $,6,7,8-tetrahydro-8-aza-
carbazole rings. | ,

When R' and R" are defined according to option (b) above, they typically form,
together with the N atom to which they are attached, a 3- to 7- membered ring
containing from 1 to 4 heteroatoms selected from N, O and S, which ring is (i)
optionally fused to an aromatic ring or to a heteroaromatic ring vs;hich is in turn
optionally fused to an aromatic ring and is (ii) substituted or unsubstituted by 1, 2 or 3
substituents independently selected from halogen atoms, groups of formula -X-R and
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-CO,-X-R’ wherein X and R’ are as defined ebov'e, and hydroxy, cyano, nitro,
carbamoyl, hydroxycarbonyl, C,-C, alkoxycarbonyl, amino, mono- and

di-(C,-C, e.lkyl)amino divalent aliylene and C,-C; alkyl groups, the alkyl substituents
being unsubtituted or substituted by 1 or 2 further substituents selected from hydroxy
and amino groups ‘

* More preferably, when R and R'" are defined according to option (b) above
they form, together with the nitrogen atom to which they are attached, an aromatic or
non-aromatic, for example non-aromatic, 5- or 6- membered ring containing 1 or 2 |
heteroatoms selected from N, O and S, which ring is optionally fused to a phenyl ring or
to an indole group, and is unsubstituted or substituted by 1, 2 or 3 subsutuents
independently selected from halogen atoms, groups of formula -X-R’ and -CO,-X-R’
wherein X and R’ are as defined abo&e, and hydroxy, cyano, nitro, C,-C,
alkoxycarbonyl, ﬁmino, G,-C, divalent-alkylene, for example methylene and C,-C, alkyl
groups. The aromatic or non-aromatic ring is, for example, unsubstituted or substituted
by 1, 2 or 3 substituents independently selected from halogen atoms, groups of formula
-X-R” and -CO.Z-X.-R7 wherein X and R’ are as defined above, and hydroxy, cYano, nitro,
amino, C,-C, divalent alkylene, for example methylene and CI-C4 alkyl groups. |

Typically, when R'® and R are as defined in the preceding paragraph, the said
aromatic or non-aromatic 5- or 6- membered ring is épiperidinyl piiierazinyl pyrazolyl

or morpholino nng, for example a piperidinyl, piperazinyl or morpholino nng It can be

v fused to a phenyl ring to form, for example, a tetrahydxoqumohne or

tetrahydroisoquinoline group, or to an indole group to form, for example a 5,6,7,8-
tetrahydro-S aza-carbazole ring or a 1,3,4 9ntetrahydro-beta-carbohnyl ring.. Further, -
when R'’ and R" are as defined in the precedmg paragraph typically, X is a direct bond,
a C,-C, alkylene group or a carbonyl group, for example a direct bond or a C,-C, '
alkylene group, wherein the C,-C, alkylene group is unsubstituted or substituted by a
phenyl group, and R’ is a phenyl group or a cyclic group which is a 5- or 6- membered
heteroary! group containing 1 or 2 heteroatoms selected from N, O and S, which is

optionally fused to a phenyl ring, the phenyl group and the cyclic group being
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unsubstituted or substituted By lor2 substifuents selected from halogen atoms and C -
C, alkyl, C -C, alkoxy and C,-C, haloalkyl groups. Preferably, when R and R" areas
defined in the preceding paragraph, X is a direct bond, CHZ-, -CH-Ph- or a carbonyl |

group, for example a direct bond, -CH,- or -CH-Ph-, and R, is a pyridinyl, pyrimidyl,

pyrazinyl, benzimidazoyl, benzothiazoly! or phenyl group, which group is unsubstituted
or substituted by 1 or 2 sﬁbstitutents selected from halogen atoms, and C,-C, alkyl, C,-

C, alkoxy and -CF, groups.

Most preferably, when R and R'! are defined accordmg to ophon (b) above
they form, together w1th the N atom to which they are attached, a
1,2,3 4—tetrahydr01soqmnohne group, a 1,3,4,9- tetrahydro-beta-carbohnyl group, a
piperidine group or a piperazine group, for example, a ' ‘

1,2,3,4—tetrahyd1"oisoguinoline group, a piperidine group or a piperazine group, the

- piperidine and piperazine-groups being unsubstituted or subtituted by 1 or 2 substituents

selected from phenyl, pyridinyl and hydroxy groups, the phenyl and pyridinyl groups
being optionally further substituted by one or two halogen atoms, for example chlorine
atoms. The piperidine and piperazine groups ‘are, for example, substituted by one or two
phenyl groups. o |

When R'° and R"' are defined according to option (c) above, typlcally, R

represents hydrogen or a C, to C, alkyl group and R represents a group,of formula

-X- R7 wherein X and R’ are as defined above.
'I‘yplcally, when R, and R,, are defined according to optlon (c) above, R is
hydrogen or a C,-C, alkyl group and R" is a group of formula -X-R’ wherein:

o X is a direct bond, a C,-C, alkylene group or a carbonyl group, for
example, 2 direct bond or a C,-C, alkylene group, wherein the C,-C, alkylene group is
unsubstituted or substituted by 1 or 2 substituents selected from phenyl, C,-C, alkyl,
hydroxy, “CO,H and -CO,(C,-C, alkyl) groups; and '

- R’is a C,-C4 cycloalkyl group, a phenyl group or a cyclic group wtﬁch is
a 5- or 6- membered aromatic or non-aromatic ring which contains 1 or 2 heteroatoms '

selected from N, O and S and which is optionally fused to a phenyl nng, the phenyl '
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group being unsubstituted or substituted by 1‘ or 2' substituents selected from halégen
atoms and C,-C, alkyl, phenyl, hydroxy, C,-C, alkoxy, C,-C, alkythio, amino, mono-
and di~(C,-C, alkyl)amino and C,-C, haloalkyl groups, and the cyclic group being

 unsubstituted or substituted by 1 or 2 substituents selected from halogen atoms and

C,-C, alkyl, phenyl, phenyl-(C,-C,-alkyl)-, hydroxy, C,-C, alkoxy, C;-C, alkylthio,

_ 'amino, mono- and di_-(Cl-‘C4 zilkyl‘)amino and C,-C, haloalkyl.groups,

- provided that when X is substituted, R’ is a said unsubstituted or substituted

phenyi group.

Preferably, when R'° and R"" are as defined in option (c) above, R is hydrogen
or 2 C,-C, alkyl group and R"" is a group of formula -X-R’ wherein:
- X is a direct bond, a C,-C, alkylene group or a carbonyl group, for example, a

‘direct bond or a C,-C, alkylene group, wherein the C,-C, alkylene group is-unsubstituted

or substituted by 1 or 2 substituents selected from C,-C, alkyl, hydroxy, -CO,H and

-CO,(C,-C, alkyl) groups; and
-R’ is a cyclopentyl, cyclohexyl, benzumdazolyl benzothlazolyl thiadiazolyl,

furanyl, thienyl, pyrimidinyl, pyrazinyl, isoxazolyl, pyrazolyl, pyridyl, phenyl or

piperidinyl group, for example 2 cjclopentyl, cyclohexyl, benzimidazolyl,
- benzothiazolyl, thiadiazolyl, furanyl, pyridyl, phenyl or piperidinyl group, the pytidyl,

pyrimidinyl, piperidinyl, thiadiazolyl and furanyl groups being unsubstxtuted or

: subsututed by 1 or 2 2 substituents selected from halogen atoms and hydroxy, C1 C,
: alkoxy, phenyl, phenyl-Cl-C4 alkyl- and C,-C, alkyl groups, and the phenyl,

benzothiazolyl and benzimidazolyl groups being unsubstituted or substituted by 1 or 2

 substituents selected from halogen atoms and hydroxy, C,-C, alkoxy, and C,-C, alkyl

groups,

provided that when X is substituted, R’ is an unsubstituted phenyl! group.

Most preferably, when R and R'" are as defined in option (c) above, R is -
hydrogen or a C,-C, alkyl group and R" is a phenyl, pyridyl, thiadiazolyl, thienyl or
phenylcarbonyl group, which is unsubstituted or substituted by one or two halogen
atoms. In this embodiment, R"" is, for example, a phenyl, pyridyl or thiadiazolyl group.
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Typically, when the substituents R' and R form a said 4 to 8 membered ﬁng,
R'® and R' are either on adjacent atoms or on the same atom. When R' and R" are on
adjacent atoms, the said 4 to 8 membered ring is typically a phenyl ring. When R'® and
R are on the same atom, the said 4 to 8 membered ring is typically a saturated 5- or 6-
membered ring, for example a cyclohexyl ring or a piperidyl ring. _

Typically, R" to R" are the same or different and each independently represents
hydrogen, a halogen atom, a group of formula -(C'Hz)“-R7 wherein n and R’ are as
deﬁnéd above, or a C,-C, alkyl group, for example hydrogen, a groui) of fo@ula
~(CH,,-R or a C,-C; alkyl group or R and R" are as defined above and R'* and R",

together with the atoms to which they are attached, form a 4 to 8 membered aromatic or ‘

' non-aromatic ring which contains from O to 4 heteroatoms selected from N, O and S and

- which is unsubstituted or substituted by 1 or 2 substituents selected from halogen atoms

and C,-C; alkyl, C,-C, haloalkyl, hydroxy, phenyl, phenyl-(C,-C; alkyl)-, amino and
mono- and di-(C,-C, alkyl)amino groups. _
Pfeferably, R to R" are the same or different and each independently represents

-hydrogen, a halogen atom, a 5- or 6- membered heteroary! group having 1 or 2

heteroatoms selected from N, O and S, for example pyridyl, a C,-C, alkyl group or a
phenyl group which is unsubstituted or substituted by 1 or 2 substituents selected from
halogen atomé, C,-C, alkyl groups and C,-C, haloalkyl groupé. In tﬁis embodiment R™
to R" are, for example, the same or different and each independently represents
hycirogen, a 5- or 6-membered heteroaryl groui:, a C,, alkyl group or a phenyl group, |
which is unsubstituted or substituted as described above. Alternatively, R' and R" are

as defined above and R'® and R, together with the atoms to which they are attached,

form a 5- or 6- membered aromatic or non-aromatic ring which contains 0, 1 or 2
heteroatoms selected from N, O and S and which is unsubstituted or suBstituted by lor
2 substituents selected from C,-C, alkyl, pheny! and phenyl~(C,-C, aﬂcyljf substituents.
More preferably, the 5- or 6- membered ring is a phenyl ring or a piperidylidene ring.

Typically, R® represents -C(O)NRlo R", wherein R' and R"' are as defined
above, -ON=CR'?RP, wherein R" and R" are as defined above, or a phenyl,
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heterocyclyl or heteroary! group, for examplé a heterocyclyl or heteroaryl group, tﬁe
phenyl, heterocyclyl and heteroaryl groilps being unsubstituted or subsituted with
substituents R" to R", as defined above; | |

. Typically, when R® is phényl,' itis unsubstituted or substituted by one halogen
atom.

. Typically, when Réisa heterocyclyl or heteroaryl group it is é 5- or 6-

" membered hetefocyclyl or heteroar-yl group, which group contains 1, 2 or 3 heteroatoris |

selected from N, O and S and is unsubstituted or substituted with substituents R to RY,
as defined above. . ‘ , |

- Preferably, the hetei-ocyclyl or heteroaryl ‘Vgro'up isa 6- membered heteroaryl
.group having 1 or 2 heteroatoms selected_from N, O and S, for example pyridyl,
pyrimidinyl and pyrazinyl groups, or a group of formula (H)

\<7* @

N“ Y,

wherein X represents O, S or N, and the “YL Y2 moiety represents

N=CR®)-, -CR®)=N-, -CR")=C(R")- or -CHR")-CH(R")-, wherein

R" and R” are the same or different and each represents hydrogen, a group of
formula -(CI-&',,_)‘,-R7 wherein n and R are as defined above, or an alkyl group, the alkyl

group being unsubsututed or subsututed by one or more, for example 1 or 2,

* substituents selected from hydroxy, alkoxy, alkylthio, amino, mono- and d1-alkylammo

hydroxycarbonyl, alkoxycarbonyl, acylamino, carbamoyl, a]kylcarbamoyl
dihydroxyphosphoryloxy, dialkoxyphosphoryloxy and haloalkyl groups, or R' and R"
together with the atoms to which they are attached, form a 4 to 8 membered, aromatic or
non-aromatic ring, which contains from 0 to 4 heteroatoms selected from N,OandS
and which is unsubstituted or substituted by one or more, for example 1 or2, |

substituents selected from halogen atoms and alkyl, hydroxy, phenyl, allgoxycarboﬁyl,
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amino, mono-alkylamino, di-alkylamino and hydroxycarbonyl groups, the alkyl

subsﬁmen;s being unsubstimted or substituted by one or more, for example 1 or 2,

further substituents selected from halogen atoms and hydfoxy, alkoxy, alkylthio,

acylamino, carbamoyl, alkylcarbamoyl, dihyd:roxyphosphoryloxy,

malkoxyphosphoryloxy, hydroxyalkoxy, phenyl, alkoxycarbonyl .amino, mono- and
alkylammo and hydroxycarbonyl groups.

- Typically, when R" and R"” form a said 4 to 8 membered ring, R** and R are
either on adjacent atoms or on the same atom. When R** and R are on adjacent atoms,
the said 4 to 8 membered ring is typically a phenyl ring. When R'® and R" are on the
same atom, the said 4 to 8 membered ring is typically a saturated 5- or 6- membered
ring, for example a cyclohexyl ring or a piperidyl ring. |

- Typically, R' and R" are the same or different and each independently
represents hydrogen, a group of formula -(CHZ)',,-R7 wherein n and R’ are as defined -
above, or a C,-C; alkyi group, or R" or R¥, together with the atoms to which they are

attached, form a 4 to 8 membered aromatic or non-aromatic ring which contains from 0

. to 4 heteroatoms selected from N, O and S and which is unsubstituted or.substituted by

1 or 2 substituents selected from halogen atoms and C,-C; alkyl, C,-C; haloalkyl,
hydroxy, phenyl, pheny!-C,-Cj alkyl, amino and mono- and di-(C,-C; alkyl)amino

~ groups.

Preferably, R" and R are the same or different and each independently

" represent hydrogen, a 5- or 6- membered lfeteroaryl group having 1 or 2 heteroatoms

selected from N, O and S, for example pyndyl, a C,-C, alkyl group or a phenyl group
which is unsubstituted or substituted by 1 or 2 substituents selected from halogen atoms, ;
C,-C, alky! groups and C,-C, haloalky! groups, or R' and R”, together with the atoms

to which they are attached, form a 5- or 6- membered aromatic or non aromatic ring

which contains 0, 1 or 2 heteroatoms selected from N, O and S and which is
unsubstituted or substituted by 1 or 2 substitutents selected from C -C, alkyl, phenyl and
phenyl-(C,-C, alkyl)- substituents.
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Preferably, R® represents -C(O)NR“’R“, wherein R' and R" are as defined
above, -ON=CR'’R"* wherein R'? and R" are as deﬁned above, a phenyl group which is
'optionally: substituted by a halogen atom, or a 5- or 6- n;einbered heteroaryl or |
heterocyclyl group which is optionally fused to a phenyl ring and wﬁch is unsubstitufed
or substituted by 1 or 2 substituents selected from phenyl, pyridyl, |
phenyi-(C,-C, alkyl)- C,-C, alkyl and piperidylidene substituents, the phenyl
- sub51tutents being unsubstiuted or substituted by 1 or2 further subsntuents selected
from halogen atoms and C,-C, alkyl groups and the plpendyhdene substituents being
unsubstituted or substituted by 1 or 2 further substituents selected from pheﬁyl,
pheayl-(C,-C, alkyl)- and C,-C, alkyl groups. |

More preferably, R® represents -C(O)NR'R", a pheny! group or an oxadxazolyl
group, for example a group -C(O)NR'’R"' or an oxadiazoly! group, wherein the
oxadiazolyl group is unsubstituted or substituted by a pheny! group wherein either R" is
hydrogen and R" is a thiadiazolyl group, a pyridyl group, a phenyl group, a thienyl
group or a bhenylcarbonyl group, for example a thiadiazolyl group, a pyridy! group or a
phenyl group, the thiadiazolyl, pyridyl, phenyl, thienyl and phenylcarbonyl grouﬁs
béing unsubsﬁtufed or substituted by 1 or 2 substituents selected from halogen atoms -
and phenyl and benzyloxy groups or R' and R"' form, together with the N atom to
which they are attached, a 1, 2, 3, LteuahYdroisoquinoﬁne gfoup, a"1,3,4,9-teuv'ahydro- '
beta-carbolinyl group, a piperidine group or a bip,erazineb_groﬁp, for examplea 1, 2, 3, 4-
teﬁ:ahydroisoquinéﬁne group, a piperidine group or a piperazine group, the piperidine
and piperazine groups being unsubstituted or substimted by 1 or 2 substituents selected .
from phenyl, pyridyl and hydroxy groups, the phenyl and pyridyl groups beiiig
optionaliy further substituted by'oné or two halogen atoms, for example chlorine atoms.

The piperidine and piperazine groups are, for example, substituted by one or two

, phenyl groups.

Preferred cbmpounds of formula I include the compounds of formula Ia

described hereinbelow, and pharmaceutically acceptable salts thereof:
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Ia

“wherein R', R?, R, RY, RS, RY, R, R® and R are as defined above.
" Preferably, in the formulée (D and (1A),

- R' and R? are the same or different and each independently represent
hydrogen, a group of formula -(CH,),-R’ whefein n and R’ are as defined aboveora
C,-C, alkyl group which is ﬁnsubsﬁtuted or substituted by one or more, for example 1 or
2, substituents selected from hydroxy, C,-Cq alkoxy, C,-Cs aikylthio, amino, and mono-
and di~(C,-C.alkyl)amino groups. | S -

- R’ represents hydrogen, halogen or a C,-C; alkyl grouia which is

. unsubstituted or substituted by one or more, for example 1 or 2, substituents selected

from halogen atoms and hydroxy groups;

- R* and R’ are the same or different and each represent hydrogen, |
halogen, C,-C, alkyl, C,-C, baloalkyl, hydroxy, C,-Cs alkoxy, C,-C; alkylthio, amino or
mono- or di-(C, -Cs alky{)amino. - o
- . Preferably, L, is a direct bond or -O(CH,)qy-, -O(CR*RY), -, -S(CR"R’)m ,

_' CH~CH, {(CHYr» (CRR)yr, (CH,)o0-, (CR'R?),0-, -O(CH,),0-, {CR'R)uN(Z)-

ar -N(Z)(CR®R?), -, for example, a direct bond or -O(CH‘Z);,,-, -O(CR’R%),-, -S(CR°R%),,
-CH=CH-,; «(CH,)-, (CR'R?)-, (CHp)nO-, CR*R®),0-, (CRR))N(Z)- or -
N(Z)(CR”RQ)m , wherein m is from 1 to 4, Z is hydrogen or C,-C, alkyl and R? and R’

- are the same or different and each represent hydrogen, C,-C, alkyl, C,-C; cycloalkyl

(C,-C, cycloakkyl)-( C,-C, alkyl)-, phenyl or phenyl~(C,-C, alkyl)-; and

- R® represents -C(O)NR'’R"', -ON=CR"R", or a phenyl, heterocyclyl or
heteroaryl group, for example a heterocyclyl or heteroaryl group, the ph,é:nyl,
heterocyclyl and heteroaryl groups being unSubstituted or substituted with substituents
R"“to RY, wherein: A
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R' and R" are either:

(a), the same or different, each mdependently representmg hydrogen, a C- C6
alkyl group, a C,-C, cycloalkyl group optxonally fused to a phenyl ring, or a phenyl
group, the alky! group being unsubstituted or substituted by 1 or 2 substituents selected
from hydroxy, halogen, C,-C, alkoxy and amino groups and the phenyl and cycloalkyl
groups being unsubstituted or substituted by 1, 2, 3 or 4 substitutents selected from (1)
groups of formula (CH),R’, -O-(CH,),R’, -S-(CH,),-R” and -COR and -CONHR
wherein R is C, C6 alkyl or -(CH,),R” and n and R’ are as defined above (2) groups of
formula -(CH,),-S(O),NRR" wherein n is as deﬁned above and R’ and R" are the same
or different and are each selected from hydrogen and C,-Cs alkyl or form, together with .
the N atom -to which they are attached, a 4- or 5- mombered saturated heterocyclic ring
containing 1 or 2 heteroatoms selected ﬁom‘N, O and S, (3) groups of formula -(CHp,-

~ CO,R™ wherein n is as defined above and R" is hydrogen or C,-C glkyl,' (4) groups of

formula -N"R™; wherein each R™ is the same or different and is a C,-Cs alicyl group,
and (5) halogen atoms and C,-C, alkyl, hydroxy, C,-C, alkylenedioxy, C,-Cq a]koxy; C,-‘i
C; alkylthio, amino, mono- and di-(C,-C; alkyl)amino, nitro, cyano, hydroxycarbonyl,
(C,-C; alkoxy)carbonyl, (C,-C; acyl)amino, carbamoyl and C,-C; haloalkyl groups, '
(b)  together with the N atom to which they are attached, a3-to7- membered

~ ring containing from 1 to 4 heteroatoms selected from N, O and S which ring is (i)

optlonally fused to an aromatic ring or to a heteroaromatlc ring which is in turn
optxonally fused to an aromatic ring and is (ii) subsntuted or unsubstituted by 1, 2 or 3
substituents mdependently selected from halogen atoms, groups of formula -X-R” and
-COZ-X-R"whérein X is a direct bond, a C,-C, alkylene group or a carbonyl group, for
example a direct bond or a C,-C, alkyleno group and R’is as defined above, and

_ hydroxy, cyano, nitro, carbamoyl, hydroxycarbonyl, C,-C, alkoxycarbonyl, mono- and

di<(C,-C, alkyl)amino, amino, divalent alkylene and C,-C, alkyl groups, the alkyl
substituents being unsubstituted or substituted by 1 or 2 further substituents selected

from hydroxy and amino groups and the moiety X being unsubstituted or substituted by
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one or two substituents selected from phenyl; C,-C, alkyl, hydroxy, -CO,H and -CO,-.
(C,-C, alkyl), or | o

(c)  defined so that R" is hydrogen or a C,-C, é.lkyl group and R is a group’
of formula -X'-R" wherein: ' |

- X' is a direct bond, a C,-C, alkylene group or a carbonyl group, for

example a direct bond ora C,-C, alkylene group, wherejn the C,-C, alkylene gfoup is

unsubstituted or substituted by 1 or 2 substituents selected from phenyl, C,-C; alkyl,
hydroxy, -CO,H and -CO,~(C,-C, alkyl) groups; and - ‘ |

- R"is a C,-C, cycloalkyl group, a pheﬁyl group or a cyclic group which is
a 5- or 6- membered aromatic or non-aromatic ring which contains 1 or 2 heteroatoms .
selected from N, O and S and which is optionally fused to a phenyl ring, the phenyl -
group being unsubstituted or substituted by 1 or 2 substituents selected from halogen
atoms and C,-C, alkyl, phenyl, hydroxy, C,-C, alkoxy, C,-C, aikylthid, amino, mono-
and di-(C,-C, alkyl) amino and C,-C,haloalky! groups, and the cyclic group being
unsubstituted or sﬁbstituted byl orl2_ substituents selected from halogen atoms and
C,-C, alkyl, phenyl, phenyl~(C,-C,-alkyl)-, hydroxy, C,-C, alkoxy, C,-C alkylthio,
amino, mono- and di-(C,-C, alkyl)amino and C,-C, haloalkyl groups,

provided that when X' is substituted, R” is a said unsubstituted or substituted

phenyl group,
R"?and R‘f are the same or different and each represent hydrogen, amino, (C,-Cq

alkyl)amino, dié(Cl-Cs'alkyl)émino, C,-C4 alkyl, C,-C, cycloalkyl or phenyl, the alkyt -

moieties being unsubstituted or substituted by 1 or 2 substitutents seiepted from

hydroxy groups and halogen atoms and the cycloalkyl group and the phenyl group being

unsubstituted or substituted by 1, 2, 3 or 4 substituents selected from haldgén atoms and

~ C-C, alkoxy, C,-C, alkylthio, C,-C, alkyl, hydroxy, C,-C, haloalkyl, amino, and mon-

and di-(C,-C, alkyl)amino groups, and
R'“to R" are the same or different and each independently represent hydrogen,
a halogen atom, 2 group of formula -(CH,),-R” wherein n and R’ are as defined above,

or a C,-C, alkyl group, for example hydrogen, a group of formula -(CH,),-R” or a C,-C; -
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alkyl group, or R and R" are as defined above and R" and RY, together with the atoms
to which they are attached, form a 4 to & membered aromatic or non-aromanc ring
which contains from 0 to 4 heteroatoms selected from N, O and S and which i is
unsubstituted or éubsﬁtuted by 1 or 2 substituents selected from halogen atoms and C,-
Cs alkyl, C,-C, haloalkyl, hydroxy, henyl, phenyl<(C,-C, a]kyl)- amino and mono- and

di-(C,-C alkyl)amino groups

- Particular individual compounds of the invention include:
| 2-[4~(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-1H-pyrrolo(3,2-d]pyrimidin-6-
yDphenoxy]-N-phenylacetamide | '
| 6-{4-[2-Oxo0-2- (4—pheny1p1pera.zm I-yl)ethoxy]phenyl} -1,3-dipropyl-1,5-
dihydropyrrolo(3,2-d]pyrimidine-2, 4-dione
2-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5- tetIahydro-IH-pyrrolo[3,2 d]pynm1dm-6-
yl)phenoxy]—N (4-fluorophenyl) acetamide
- 6-{4-[2-3, 4—D1hydro-lH-1$oqumohn- -yl)-2 -oxoethoxy] phenyl}-1,3-dipropyi-
1,5-dihydropyrrolo(3,2-d]pyrimidine-2,4-dione '
N~(4-Chlorophenyl)-2-{4-(2,4-dioxo-1 3-dipropyl-2,3,4,5-teu'ahydro-lH-

pyrrolo(3,2- d]pynm1dm—6—yl)phenoxy] acetamide

2-[4+2,4-Dioxo-1 3-dipropyl-2,3,4,5- tetrahydro—1H-py1rolo[3,2-d]pynm1dm—6—
yDphenoxy]-N-(4-trifluoro methoxyphenyl)acetamide

N-(4-Cyanopheny!)-2-[4-(2,4-dioxo-1,3-dipropyl- -2;3,4 5-tetrahydro-lH—
pyrrolo[3,2 d]pynmxdm-6—yl)phenoxy] acetamide

4-{2-[4-(2,4-Dioxo-1 3-d1propyl-2 3 4 5-tetrahydro- 1H-pyrrolo[3,2 d]pynmldm-
6—y1)phenoxy]acetylammo}benzam1de

6-{4-[2-Ox0-2-(2,3,5,6-tetrahydro-1,2' ]b1pyrazmyl-4—yl)ethoxy]pheny1} 1,3-
dipropyl-1,5-dihydropyrrolo(3,2-d] pyrimidine-2,4-dione

2-{4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro- 1 H-pyrrolo[3,2-d]pyrimidin-6-
yl)phenoxy]-N~(4-methoxyphenyl) acetamide ‘

2-{4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro- 1H-pyrrolo[3,2 ~-dpyrimidin-6-
yl)phenoxy]-N -p-tolylacetamide
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N-(4-Acetylphenyl)-2-[4-(2,4-dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-1H-
pyrrolo(3,2-dlpyrimidin-6-yl)phenoxy] acetamide | A
4-{2-[4-(2,4-Dioxo-1,3-dipropyl-2,3, 4 5- tetrahydro—lH—pyrrolo[3,2 d]pynmldm-
6-yl)phenoxyJacetylamino} benzoic acid ethyl ester
2-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro- 1 H-pyrrolo{3,2-d]pyrimidin-6- '
yl)phenoxy]-N-(4—tr1ﬂuoromethy1 phenyl)acetamide ' '
L 6-(4-{2-[4-(2- Chlorophenyl)p1perazm 1-yi]- 2-oxo-ethoxy}phenyl)-l ,3-dipropyl-
1 5-d1hydropyrrolo[3 2-d] pyrimidine-2,4-dione
N-(4-tert-Butylpheny1)-2-[4-(2, 4-dioxo-1,3-dipropyl-2,3,4 S-teu'ahydro- lH-
pyrrolo[3,2-d]pyrimidin-6-yl)phenoxy] acetamide
1-{2-{4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro- H-pyrrolo[3,2 d]pyrmudm-

6-yl)phenoxyjacetyl} -4—phenyl-p1pendme-4—carbomtnle

6-{4-(2- (4—Benzhydrylp1pera.zm 1-yl)—2-oxoethoxy] phenyl} -1 3-d1propy1—1 5-
dihydropyrrolo(3,2- -d]pyrimidine-2,4-dione
2-[4—(2,4—DioXo-1,3-dipropy1-2,3,4,5-tetrahydro-1H—pyrrolo[3,2-d]pjrimidin—6-
ylphenoxy]-N-(2-hydroxy-1-phenylethyl)acetamide ‘
N-(2- Chloro-1 -phenylethyl)-2-[4-(2,4-dioxo-1 3-dlpropyl-2 3,4,5- teu'ahydro—lH-
pyrrolof3 2-d]pynm1dm—6-yl)phenoxy]acetanude _ ’
N-(4—Benzoylphenyl)—2-[4—(2 4-dioxo-1 ,3-d1propyl;2,3,4,5-tétrahydro— 1H-

) yrrolo[o,z -d]pyrimidin-6-yl)phenoxy] acetamide

N- (4—Cyanomethy1phenyl)—2 -[4-(2,4-dioxo-1,3-dipropyl-2,3,4 5-tetrahydro— lH-
pyrrolo(3,2-d]pyrimidin-6- yl)phenoxy] acetamide
2-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5- tetrahydro-lH-pyn‘olo[B,Z d]pynmldm-é-

| yl)phenoxy]-N- (4-sulfamoylphenyl) acetamide

2-{4-(2,4-Dioxo-1 3-d1propyl-2 3,4,5- tetrahydro-lH—pyrrolo[B 2- d]pynmldm-é- ,
yl)phenoxy]-N-(4-hydroxy-phenyl)acetamlde '

N—Blpheny1-4—yl-2 [4-(2,4-dioxo0-1 3-d1propyl-2 3,4,5- tetrahydro- 1H-
pyrro1(_)[3,_-a']pynm1d1n-6-yl)phenoxy] acetamide
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N-(4-Benzyloxyphenyl)-2—[4—(2,4—di6x0— 1,3-dipropyl-2,3,4,5-tetrahydro-14-
pyrrolo[3 ,2-d]pyrimidin-6-yl)phenoxy] acetamide '
4-{2-{4~(2,4-Dioxo-1,3-dipropyl-2,3,4,5- tetrahydro—lH—pyrroloD 2—d]pynm1dm-
6—yl)phenoxy]acetyl}p1perazme-1-carboxy11c acid benzyl ester
4-{2 [4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro- 1 H-pyrrolo[3,2- d]pynmldm-
6-y1)phenoxy]acetylam1no}-N-[2-(Lmethoxyphenyl)ethyl]benzaxmde
J 4-{2-[4-(2,4—Dioxo-1,3-dipropy1—2,3,4,5-tetrahydro~1H—pyrrolo[3,2—a’]pyrimidin—'
6-y1)§henoxy}a§etyl}pipemzine-l-qarboxylic acid phenyl ester
2-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro- | H-pyrrolo[3,2-d]pyrimidin-6-

" yl)phenoxy]-N-[4-(pyrrolidine-1 -sulfonylmethyl)phenyljacetamide-

6-{4-[2-(4,4-Diphenyl-piperidin-1-yl)-2-oxo-cthoxy] phenyl}-1,3-dipropyl-1,5-

d1hydropyrrolo{3 2-d]pyrimidine-2,4-dione

6-(4- {2-[4-(4-Methoxyphenyl)piperidin-1 -yl]-2-oxo—ethoxy}phenyl)—1 3-
dipropyl-1,5-dihydro-pyrrolo[3,2-d] pyrimidine-2,4-dione

(4-{2-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4, 5-tetrahydro-1H-pyrrolo(3,2-
a]pyﬁmidin—é-yl)phenoxy]écétylamino}phenyl) acetic acid ethyl ester

6-(4- {2;[4-( 1-Methyl-1H-benzoimidazol-2-ylmethyl)piperazin-1-yi]-2-
oxoethdxy}pheﬁyl) 1,3-dipropyl-1 5-dihydropyn‘olo[3,2-d]pyrimidine—2 4-dione

6- {4-[2-(3,3- Dlphenylplperamn 1-yl)-2-oxo-ethoxy]phenyl}-1 3-d1propy1—1 S-
d1h.ydro-py1rolo[3,2 -d] pyrimidine-2,4-dione

N-[4-(4,4-Dimethyl-4, S-dlhydrooxazol—z-yl)phenyl]-Z [4-(2 4—d10xo—1 3-
dipropyl—2,3,4,5-tetrahydro— 1H—pyrrolo[3,Zfd]pynmldm-6-yl)phenoxy]acetam1de

(4-{2-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-1H-pyrrolo(3,2- '
d]pyrimidin%-yl)phenoxy]acetylamino} phenyl)trimethyl ammonium ’

6-(4-{2-[4-(3,5 -Dichioropyﬁdin#yl)piperazin— 1-yl]-2-oxo-ethoxy}-phenyl)-

.1,3-dipropyl-1,5-dihydropyrrolo{3,2-d]pyrimidine-2,4-dione '

6-(4- {2-[4-(6-Chlorobenzothiazol-2-yl)piperazin-1-yl]-2-oxo-ethoxy} phenyl)-
1,3-dipropyl-1,5-dihydropyrrolo(3,2-d] pyrimidine-2,4-dione

29



10 -

15

20

25

WO 03/000694 PCT/EP02/06727

N—(4-Acetylaminophenyl)—2-[4—(2,4-dioxq-1 ,3-dipropyl-2,3,4,5-tetrahydro-14-
pynolo[3 -d]pyrimidin-6-yl)phenoxy] acetamide
6-{4-[2-Ox0-2-(1,3,4 9- tetrahydro-B-carbohn— -yl)ethoxy]phenyl} 1 3-d1propyl-

'1,5-dihydropyrrolo(3,2-d] pynm1dme-2,4—dJone

2-{4—(2,4—Dioxo—1 3-dipropyl-2,3,4,5-tetrahydro-1 H-pyrrolo( 3,2-d]pyrimidin-6-
yl)phenoxy]—N-(4—1odophenyl) acetamide | |

- 2-[4~(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-1H-pyrrolo[3,2- d]pynmxdm—é- :
yl)phenoxy]-N-(2-hydroxy-Z-phenylethyl)acetamxde

2-[4~(2,4-Dioxo-1,3-dipropyl-2,3,4. 5—tetrahydro-1H—pyrrqlo{3,2~d]pyrimidjn-6—
'ylphenoxy]-N-(2-hydroxy-1 -methyl-2-phenylethyl)acetamide '
» N-(7-Cyano-3-hydroxy-2,2-dimethylchroman-4-y1)-2-{4-(2,4-dioxo-1,3-
dipropyl-2,3,4,5-tetrahydro-1 H-pyrrolo(3 ,2-dJpyrimidin-6-yl)phenoxyJacetamide

' N-(1-Benzyl-3-hydroxypiperidin-3-ylmethyl)-2-[4-(2,4-dioxo-1,3-dipropyl-
2,3,4,5-tetrahydro-1 H—pyrrolo[3,2-d]pynm1dm—6-yl)phenoxy]acetarmde

2-[4-(2,4-Dioxo-1 3-dlpropy1 -2,3,4,5-tetrahydro-1H-pyrrolo(3 7-d]pymmdm-6-

_ yl)phenoxy]-N-[7-hydroxy-7 -(4-hydroxyphenyl)ethyl]acetamide

2-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5- tetrahydro-1H-pynolo[3,2-d]pynm1dm—6—
yl)phenoxy]-N-[2- -hydroxy-2-(4-hydroxy-3- hydroxymethylphenyl)ethyl]acetamlde

2-[4~(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro- 1H—pyrrolo[3,2-d]pynm1dm-6-
yl)phenoxy]-N-(2-hydroxymdan— -yl)acetamlde _ ' '

. 6-{4-{2-Ox0-2 (6-o-tolyl-2 6-diazabicyclo{2.2.1]hept-2 -yl)ethoxy]phenyl} -1,3-
deropyl-l 5-dihydropyrrolo(3 2-d]pyn1mdme-2 4-dione _

2-[4—(2,4—D10xo-1,3-d_1propyl-2,3,4,5 -tetrahydro-1H-pyrrolo(3,2-d]pyrimidin-6-
yDpbenoxy]-N-(2-hydroxyphenyl) acetamide |

{2-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-14-pyrrolo(3,2-d]pyrimidin-6-
yD)phenoxyJacetylamino} phenylacetic acid methyl ester |

{2-[4~(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro- 1 H-pyrrolo(3,2-d]pyrimidin-6-
yl)phenoxylacetylamino} phenylacetic acid
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(4-{2-[4-(2,4-Dioxo-1,3-dipropyl-2,3 4, 5-tetrahydro- 1 H-pyrrolo[3,2-
d]pyrimidin—G-yl)phenoxy]aqetylamino} phenyl)acetic a<_:id _

N-(Z—Amjnoefhyl)-2-[4—(l,3-dimethyl-2,4—dioxo—2,3,4,5-teu'ahydro-1H-
pyrrolo[3,2-d]pyhmi-din—6—yl)phenoxy] acetamide |

N-(4-Bromophenyl)-2-{4-(1 ,3-_dimethyl-2,4—dioxo—2,3,4,5-tetrahyd1-o- 1H-
pyrrolo[3 Z—d]pyn'midin-é-yl)phenoxy] acetamide

- 2-[4-(1,3-Dimethyl-2,4-dioxo-2,3,4,5- teu'ahydro- 1H-pyrrolo[3,2 d]pyrimidin-6-
yl)phenoxy]-N—phenylacetamlde

2-[4-(1 3-Dunethy1—2 4-dioxo-2,3,4,5-tetrahydro- 1H—pyrrolo[3,2 dpyrimidin-6-
yDphenoxy]-N-(4-fluorophenyl) acetamide
| 1,3-Dimethyl-6- {4-[2-(4-methylpiperazin-1-yl)-2-oxo-ethoxy]phenyl}-1,5-

~ dihydropyrrolo(3,2-d]pyrimidine-2,4-dione

1 3-Dimethyl-é-{4—(2—morpho1in-4—yl-2-oxoethdxy)ph¢nyl],- 1,5-

~ dihydropyrrolo[3,2-d]pyrimidine-2,4-dione

6- {4-[2-(3,4-Dihydro-1H-isoquinolin-2-yl)-2-oxoethoxy] phenyl} -1,3-dimethyl-

'1,5-d1hydropyrrolo[3,2 -d]pyrimidine-2,4-dione
" N-Cyclopentyl-2-{4-(1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro- 1H-pyrrolo[3,2-

dlpyrimidin-6-yl)phenoxy] acetamide |

N-(4-Acetylphenyl) -2-[4-(1,3-dimethyl-2,4-dioxo-2,3,4,5- tetrahydro—lH—
py1:1'olo[3,2 d]pynmldm-6-y1)phenoxy] acetamide

N~(1H-Benzoimidazol-2-yl)-2-{4-(1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-
1H-pyrrolo(3,2-dlpyrimidin-6-yl) phenoxyJacetamide

N-(4-Cyanophenyl)-2-[4-(1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro- 1 H-

" pyrrolo(3,2-d]pyrimidin-6-yl)phenoxy] acetamide

6- {4-[2-(3,4-Dihydro-2H-quinolin- 1-yl)-2-oxoethoxy] phenyl}-1 3—dlmethy1-
1,5-dihydropyrrolo(3,2-d]pyrimidine-2,4-dione

2-[4-(1,3-Dimethyl-2,4-dioxo-2,3,4,5-tetrahydro- L H-pyrrolo(3,2-d]pyrimidin-6-
yDphenoxy]-N-[1, 3 ,4]thiadiazol-2-ylacetamide

1,3-Dimethyl-6- {4-[2—oxo-2 (4—pheny1p1peram—l yl)ethoxy]phenyl} -1,5-
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dihydropyrrolo(3,2-d]pyrimidine-2,4-dione ‘

2-[4-(1,3-Dimethyl-2,4-dioxo-2,3,4,5-tetrahydro- 1 H-pyrrolo(3 ,2-d]pyrimidin¥6-
yl)pheno@]-N-(4—niUophenyl) acetamide ‘ |

6-(4- {2-[4-(4-Fluorophenyl)piperazin-1-yl]-2-oxoethoxy} phenyl)—vl ,3-diméthyl—
1,5-dihydropyrrolo[3,2-d] pyrimidine-2,4-dione

6- {4-{2-(4-Benzylpiperazin-1-yl)-2-oxoethoxylphenyl} -1,3-dimethyl-1,5-
d1hyd1'opyrrolo[3,2 -d)pyrimidine-2,4-dione

6-(4-{2- [4—(2-Methoxyphenyl)p1perazm 1-yl]-2-oxoethoxy} phenyl)-1,3-
dimethyl-1,5-dihydro-pyrrolo[3,2-d] pyrimidine-2,4-dione

6-(4- {2-[4-(4—Methoxy‘phenyl)piperazin-l -y1]-2-0x0 ethoxy} phenyl)-1 ,3-‘

dimethyl-1,5-dihydropyrrolo(3,2-d] pyrimidine-2,4-dione

1,3-Dimethyl-6-(4- {2-oxo-2-[4—(3-uiﬂuoromethylphenyl)piperazin-1-
yllethoxy}phenyl)-1, S-dlhydropyrrolo {3,2-d]pyrimidine-2,4-dione o
| 1,3-Dimethyl-6- {4-[2-0x0-2- (4—pyndm—7-yl—p1perazm- —yl)ethoxy]phenyl} -1, 5—
dlhydropyrrolo[a,z -dlpyrimidine-2,4-dione

1,3-Dimethyl-6- {4—[7-oxo-2 -(4-pyrimidin-2-ylpiperazin-1 —yl)ethoxy]phenyl}—
1,5-dihydropyrrolo(3,2-d]pyrimidine-2, 4-dione

N-Benzyl-2-[4-(1 3-dlmethyl—2,4-dloxo-2,3,4,5-tetrahydro—1H-pyrrolo[3,2-

V d]pyrimidin-6-yl)phenoxy]-N-methylacetamide

N-Benzyl-2- {4-(1,3-dimethyl-2,4-diox0-2,3,4,5- tetrahydro-lH—pyrrolo[3,2-
d]pynm1dm-6-yl)phenoxy]-N-ethylacetamlde
2-{4-(1,3-Dimethyl- 2 ,4-dioxo-2,3,4,5- tetrahydro-lH—pyrrolo(B,2-d]pynm1dm—6—
yl)phenoxy]-N-indan-1-yl-acetamide
2-[4-(1,3-Dimethyl-2,4-dioxo-2,3,4,5- teirahydro—lH—pyrrolo[3 ,2-d]pyrimidin-6-
yl)phenoxy]-N (4-fluorobenzyl) acetamide .
- 2-[4-(1,3-Dimethyl-2,4-diox0-2,3,4,5-tetrahydro- | H-pyrrolo(3,2-d]pyrimidin-6-

- yl)phenoxy]-N-furan-2-ylmethyl acetamide

N—(4~Chlorobenzy1)-2-[4-(1 ,3-dimethyl—2,4—dioxo-2,3,4,5‘-tetrahydro- 1H-
pyrrolo(3,2-d]pyrimidin-6-yl)phenoxy] acetamide ‘
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2-{4-(1,3-Dimethyl-2,4-diox0-2,3,4,5-tetrahydro- 1 H-pyrrolo(3,2-d pyrimidin-6-
yl)-phenoxy]-N-(1-phenylethyl) acetamide _
2-[4-(1,3-Dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrrolo{3,2-d]pyrimidin-6- -

yDphenoxy]-N~(3-methoxybenzyl) acetamide

N-Benzyl-2-{4-(1,3-dimethyl-2,4-diox0-2,3,4,5- teu'ahydro—lH-pyrrolo[B 2-
d]pynm1d1n-6-y1)phenoxy] acetamide

- 1,3- D1methy1-6—{4-[4-oxo-4-(6-o-toly1-2 6-diazabicyclo[2.2. l]hept—2-
yl)butoxy]phenyl} -1,5-dihydropyrrolo(3,2-d] pynm1dme-2 4-dione

2- [4—(1 3- D1ethyl-2 4-dioxo-2,3,4,5- tetrahydro-lH—pyrrolo[?: 2 d]pynmxdm—G-
yl)phenoxy]—N-phenylacetamde

1,3-Diethyl-6- {4-[2-0x0-2-(4-phenylpiperazin- l-yl)ethoxy]phenyl} 1, 5-

dihydropyrrolo[3,2-d]pyrimidine-2,4-dione

N-«(4-Cyanophenyl)-2-[4-(1,3-diethyl-2,4-diox0-2,3,4,5-tetrahydro-1 -

pyrrolo[3,2-dJpyrimidin-6-yl)phenoxy] acetamide

2-[4—(1-Methyl-2,4-dioxo-3-propyl-2,3,4,5-tetrahydro—1H—p§nolo[3,2-
d]pyﬁﬁidin-6—yl)phenoxy]—N-phenylacetamide | -
¢ N-(4-Fluoropheny!)-2-[4-(1-methyl-2,4-dioxo-3-propyl-2,3,4,5-tetrahydro-1H-
pyrrolo[3,2 -d]pyrimidin-6-yl)phenoxy] acetamide .
N-(4-Chlorobenzyl)-2-[4—(1-methyl-Z,4-d10xo-3-propyl—2,3,4,5-tetrahyd1'o-IH-
pyrrolo[3,2-d]pyrimidin-6-yl)phenoxy] acetamide '
. 6-{4-[2-(3, 4—D1hydro-1H—1soqmnohn— -yD- 2—oxo-ethoxy]phenyl} -1-methyl-3- -
propyl-1,5-dihydropyrrolo[3,2-d] pyrimidine-2,4-dione '
© 1-Methyl-6- {4-[2-0x0-2-(4-phenyl-piperazin-1-y1) ethoxy]phenyl} 3-propyl-1 5-
dihydropyrrolo[3,2-d]pyrimidine-2, 4-dione
6-(4-{2-[4-(4-Fluorophenyl)piperazin-1-yl]-2-oxo-ethoxy} phenyl)- 1-methyl-3-
propyl-1,5-dihydropyrrolo(3,2-d] pyrimidine-2,4-dione
4-{2-[4-(1-Methyl-2,4-dioxo-3-propyi-2,3,4,5-tetrahydro-1 A-pyrrolo(3,2-
dlpyrimidin-6-y!)phenoxy] acetylamino}benzoic acid ethyl ester »
6- {4-[2-(4-Hydroxy-4-pheny!piperidin-1-yl)-2-oxo ethoxy]phenyl}-1-methyl-3-
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propyl-1,5-dihydropyrrolo(3,2-d] pyrimidiné-2,47dione

1-{2-[4~(1-Methyl-2,4-dioxo-3-propyl-2,3,4,5-tetrahydro-1 H-pyrrolo(3,2-
d]pydmidin—&yl)phendxy]ac etyl} -4—phenylpiperidine-4—§arboninile

: N—Biﬁhenyl-4—y1—2-[4—(1-methy1—2 4—dioxo-3-propyi—2,3,4,5-tetrahyd:o—1H-

pyrrolo(3 2—d]pynm1dm—6-yl)phenoxy] acetamide

6-{4-[2-(4, 4-D1pheny1p1per1d1n— -y1)-2-0xo0-ethoxy] phenyl}- 1-methy1-3-propy1-
1 5-d1hydropyn'olo[3 2-d] pyrimidine-2,4-dione o

6-(4-{2- {4—(4-Methoxyphenyl)p1pend1n— —yl]-2-oxo-ethoxy}pheny1) I-methyl—

' 3-propy1-1 ,5-dihydropyrrolo(3,2-d] pynm1d1ne-2 4-dione

(4- {2-[4-(1-Methyl-2,4—daoxo-3-propyl—2,3,4,5-tetrahydr0-1H—pyrrolo[3,2-
d)pyrimidin-6-yl)phenoxy] acetylamino}phenyl)aceﬁc acid eihyl ester _

6-{4-[2-(3, 3-D1pheny1p1perazm 1-yl)-2-oxoethoxy] phenyl}- 1-methy1-3-propy1-
1 5—d1hydropyrrolo[3 2-d] pyrimidine-2,4-dione

~ 6-(4{2-[4-(6-Chlorobenzothiazol-2-yl)-piperazin- 1-yl]-2-oxoethoxy}phenyl)—1-

methyl -3-propyl-1,5-dihydro pyrrolo[3,2-d]pyrimidine-2,4-dione

1-Methyl-6- {4-[2-0x0-2-(1,3,4,9-tetrahydro-B-carbolin-2-yl)ethoxy|phenyl} -3-
propyl-1,5-dihydropyrrolo[3,2-d]pyrimidine-2, 4-dione

N- (4-Iodophenyl)-2 -[4-(1-methyl-2,4-dioxo-3-propyl-2,3,4 5-tetrahydro-1H-
pyrrolo[3,2-d]pyrimidin-6-yl)phenoxy] acetamide

1-Methyl-6- {4-[4-0x0-4-(6-0-tolyl-2, 6-diazabicyclo[2 2 1]hept-2-

- yDbutoxy]phenyl}-3-propyl-1,5-dihydropymrolo[3 ,2-d]pyrimidine-2,Mioné

N-(4-Fluorophenyl)-2-[4-(3-methyl-2,4-dioxo-1-propyl-2,3 ,4,5—tetra.ﬁydro— 1H-

| py'rrolo[3 2-d)pyrimidin-6-yl)phenoxy] acetamide

2-[4-(3-Methyl-2,4-dioxo-1-propyl-2,3,4, 5- tetrahydro- 1H—pyrrolo[3,2
d]pynmldm-6-yl)phenoxy]-N—phenylaceta.mlde

N-(4—Bromopheny1)—2-{4—(3-methyl-2 4-dioxo-1-propyi-2,3,4,5-tetrahydro-1H-
pyrrolo{3,2-d]pyrimidin-6-yl)phenoxy] acetamide ,

6-{4-[2-(3,4-Dihydro-1H-isoquinolin-2-yl)-2-oxoethoxy] phenyl} 3-methy1-1-
propyi-1,5-dihydropyrrolo(3,2-d] pyrimidine-2,4-dione
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N-Benzyl-2-[4-(3-methyl-2,4-dioxo- I-propyl—Z 3,4,5-tetrahydro- 1H-pyrrolo[3 2-

. d]pynmldm—é-yl)phenoxy] acetamide

~ N-Benzyl-N-methyl-2- -{4-(3-methyi-2, 4-d1oxo—1-propy1—2 3,4,5-tetrahydro-14-

'pyrrolo[B 2-dlpyrimidin-6-yl)phenoxy] acetamide

3-Methyl-6-{4-[2-oxo-2;(4-phenylpiperazin-1-yl)-ethoxy]phenyl}—l-propyl—1,5- .
dihydropyrrolo(3,2-d] pyrimidine-2,4-dione '

. 6-{4-[2-(4-Benzylpiperazin- 1-y1) -2-oxoethoxyphenyl}- 3-methyl-1-propyl—1 5-
d1hydropyrrolo[3,2 d]pynm1dme-2 4-dione

3-Methyl-6- {4-[4-0x0-4~(6-0-tolyl-2,6-diazabicyclo(2.2.1]hept-2-
yl)butoxy]phenyl}-1-propyi-1,5 -djhydrojzyn'olo 3 ,2-d]pyrimidine-2,4—dione' .

’ N-Cyclopentyl-2- {4—[1-_(3-méthoxypropyl)—B-methyl-2,4-dioxo-2,3,4,5-

tetrahydro-1H-pyrrolo[3 ,2-djpyrimidin—6—yl] phenoxy}acetamide

2-{4¥[l-(3-Methoxypropy1)-3-methyl—2 4-dioxo-2, 3 ,4,5-tetrahydro-1H- -
pyrrolo[3,2 d]pynmldm-6-yl]phenoxy}-N-phenylacetamde

2-[4-(3-Isobutyl-1-methyl-2,4-dioxo-2,3,4,5- teu'ahydro—lH-pynolo[B,Z-
dlpyrimidin-6-yl)phenoxy]-N-phenylacetamide

3-Isobutyi- 1 -méthyl—6- {4-f2-oxo-2;(4-phenylpiperazin- 1 -yl)ethoxy]phenyl}- 1,5-
dihydropyrrolo{3,2- d]pymmdme-Z 4-dione

4-{2-[4~(2,4-Dioxo-1-propyl-2,3,4,5-tetrahydro- 1H—pyrrolo[3 2 d]pynm1dm-6-

’ yl)phenoxy]acetylammo}benzmc acid ethyl ester

6-(4- {2-[4-(4-Methoxyphenyl)piperidin- 1-yl]-2-oxo-ethoxy} phenyl)-1-propyl-

1,5-dihydropyrrolo(3,2-d] pyrimidine-2,4-dione

6-(4-{2-[4-(4-Methoxyphenyl)piperazin-1-yl]- 2-oxo-ethoxy}phenyl)- -propyl-
1,5-dihydropyrrolo(3,2-d] pyrimidine-2,4-dione
N-(4-Bromophenyl)-2-[4-(2,4-dioxo-1-propyl-2,3,4,5-tetrahydro-1H-
pyrrolo[3,2-d]pyrimidin—6-yl)phenoxy] acetamide |
 2-[4~(2,4-Dioxo-1-propyl-2,3,4,5-tetrahydro- 1 H-pyrrolo(3,2-d]pyrimidin-6-

. yDphenoxy]-N-(4-fluorophenyl) acetamide

2-{4-[1,3-Bis(2-methoxyethyl)-2,4-dioxo-2,3,4,5-tetrahydro- 1 A-pyrrolo(3,2-
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dlpyrimidin-6-yljphenoxy}-N-phenylacetamide

2- {4—[1 3~Bis(2-methoxyethyl)—2,4—dioxo-2,3,4,5-t'etr_ahydro— 1H-pyrrol§[3,2-
d]pyrimidin-6-yl]phenoxy} -N-(4—ﬂuorophenyl)acetam1de

2-{4-[1,3-Bis(2-methoxyethyl)-2,4-dioxo-2,3,4,5-tetrahydro- H-pyrrolo[3,2
d]pynm1dm—6—y1]phenoxy}-N-(4-bromophenyl)ace_tam1de

1 3-Bls(2-methox7ethyl)-6- {4-[2-0x0-2-(4-phenylpiperazin-1-
yl)ethoxy]phenyl} -1,5-dihydropyrrolo(3,2- d]pynmldme-Z 4-dione

6-{4-[2-(3, 4-D1hydro—1H-1soqumohn—2-yl)—2-oxoethoxy]phenyl} -1 3-bls(2-

methoxyethyl)-l,5-d1hydropy1mlo[3,2~d] pyrimidine-2,4-dione

241 ,3-Bis(cyclopropyhnethyl)-z,'4—dioxo-2,3,4,5{te1:ahydro- 1H-pyrrolo(3,2-
dpyrimidin-6-yl)phenoxy]-N-phenylacetamide . ' _
2-[4-(1 3 -Bis(cyclopropylmethyl)'-2,4—dioxo-2;3 ,4,5-tetrahydro-1H-pyrrolo(3,2-
d]pyrimidin—6-y1)phendxy]-N-(4—ﬂuordphenyl)acetamide | '
| 2-[4-(1,3-Bis(cyclopropylmethyl)-2,4-dioxo-2,3 ,4,5-tetrah}?dro- lH—p‘yrrqlo(B ,2-
d]pyrimidin-é-yl)phenoxy]-N-(4—bromophény1)acetamide | A
o 1,3-Bis(cyclopropylmethyl)-6-{4-[2-0x0-2-(4-phenylpiperazin-1- |
- Dethoxy]phenyl}-1,5-dihydropyrrolo[3,2-d] pyrimidine-2,4-dione .
1,3-Bis(cyclopropylmethyl)-6-{4-[2-(3, Ld1hydro— 1H—1soqum01m- -yl)—2~

oxoethoxy]phenyl}-1,5-dihydropyrrolo [3 2-d]pynm1dme-2 4-dione

_ -2-[4~(7-Chloro-1 3-dlmethyl-2 4-dioxo-2,3, 4, 5- teu'ahydro-lH-pyrroloB,Z
d]pynmdm—6-y1)phenoxy]-N—(4»-cyanophenyl)acetam1de
- 2-[4-(7-Bromo-2,4-dioxo-1,3-dipropyl-2,3,4,5- tetrahydro—IH-pyrrolo[S,Z
dlpyrimidin-6-yl)phenoxy]-N-phenylacetamide ‘
2-{4-(7-Bromo-2,4-dioxo-1 ,3-dipropy1—2,3,4,5-teu'ahyd:o- IH-pynoIo[S 2-
d]pyrimidin-6-yl)phenoxy]-N-(4—ﬂliorophenyl)acetamide '
2-{4-(7-Chloro-2,4-dioxo-1,3-dipropyl-2,3,4,5-tetrahydro- llH-pyrrol'o[3,2-
dlpyrimidin-6-yl)phenoxy]-N-(4-fluorophenyl)acetamide
2-[4-(7-Chloro-2,4-dioxo-1 ,3-dipropyl-2,3 ,4,5-tetrahydro-1H-pyrrolo(3,2-
d)pyrimidin-6-yl)phenoxy]-N-phenylacetamide '
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N-(4-Bromophenyl)—2-[4—(7-ch10ro-i4-djoxo-1 ,3-dipropyl-2,3 ,4,5-tetra.hydro-
1H-pyrrolo(3,2-d]pyrimidin-6-yl)phenoxy]acetamide

2-{4-(7-Chloro-2,4-dioxo-1,3 -dipropy1-2,3,4,5-tet1;a.hydro- 1H-pyrrolo[3,2-
d]pyrimidin—é—yljphenoxy]-N-(2-chlorophenyl)acetamide

2-[4-(7-Chloro-2,4-dioxo-1 ,3—dipropy1-2,3,4,5-tetrahydro- 1 H-pyrrolo[3,2-
d]pyn'midin-6—yl)phenoxﬂ-N (4-chlorophenyl)acetamide

- 2-[4-(7-Chloro-2,4-dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-1 H—pyrrolo[3,2
d]pynmdm—é—yl)phenoxy]-N—(Z fluorophenyl)acetamide

2-{4-(7-Chloro-2, 4-dioxo-1 3-d1propyl -2,3,4 5-tetrahydro—1H-pynolo[3 2-
d]pynrmdm-6—yl)phenoxy]-N (4—ﬂuorobenzyl)acetamlde

2-[4~(7-Chloro-2,4-dioxo-1 ,3-d1propyl-2,3,4,5 -tetrahydro-1H-pyrrolo[3,2-
d)pyrimidin-6-yl)phenoxy]-N-(4-methoxyphenyl)acetamide

N-Benzyi-2-[4-(7<chloro-2,4-dioxo-1,3-dipropyl-2,3,4,5-tetrahydro- 1 H-
pyrrolo[3,2-d]py1_'imidin-6-yl)phenoxy] acétanﬁde _ -

~ 2-[4(7-Chloro-2,4-dioxo-1,3-dipropyl-2,3,4,5-tetrahydro- 1 H-pyrrolo(3,2-

d]pyrimidin—6—yl)phenoxy]-N-p-tquIacetamide

2-[4-(7- Chlofo-Z 4-dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-1 H-pyrrolo(3,2-

' d]pymmdm—6-yl)phenoxy]-N (3-fluorophenyl)acetamide

2-{4-(1,3-Dimethyl-2, 4-d10xo-2 3,4,5- ten'ahydro-lH-pyrroloD,Z d]pynm1dm-6—

y1)-3-methoxyphenoxy]-N-phenyl-acetamide
" 2-(4(1,3-Dimethyl-2,4-dioxo-2,3,4,5-tetrahydro- 1 H-pyrrolo(3 2-d]pyrimidin-6-

yl)-3-methoxy-phenoxy]-N-(4—ﬂuorophenyl)acetamide

N-(4-Chlorobenzyl)-2- [4 (1,3-dimethyl-2,4-dioxo0-2,3,4,5- tetrahydro-lH—
pyrrolo(3,2-d]pyrimidin-6-y1)-3- methoxyphenoxy]acetamlde

6- {4-[2-(3,4-Dihydro- | H-isoquinolin-2-yl)-2-oxo-ethoxy]-2-methoxyphenyl} -
1,3-dimethyl-1,5-dihydropyrrolo [3,2-d]pyrimidine-2,4-dione ‘

6— {2-Methoxy-4-[2-0x0-2-(4-phenylpiperazin- 1-yl)ethoxy]phényi}-l,3- -
dimethyl-1,5-dihydropyrrolo(3,2-d] pyrimidine-2,4-dione

N-(4-Cyanopheny!)-2-[{4-(1,3-dimethyi-2, 4—d10xo-2 3,4,5- tetrahydro-lH—
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pyrrolo(3 ,2-d]pyrimidin—6-y1)—3-methoxyphénoxy]acetamide

N—(4—Bromophenyl)—2-[4-(1 ,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-
pyrrolo3 ,2-d]pyrimidin-6-yl)—3—methoxyphenoxy]acetamide

6-(2-Methoxy-4- {2-{4-(4-methoxyphenyl)-piperidin-1-yl]-2 -oxoethoxy} Iihenyl)-
1,3-dimethyl-1,5-dihydropyrrolo [3,2-d]pyrimidine-2,4-dione

6-(2-Methoxy~4- {2-[4-(4-methoxyphenyl)-piperazin-1-yl]-2-

- oxoethoxy}phenyl) 1,3-dimethyl-1, 5-d1hydropynolo [3,2-d]pyrimidine-2, 4-dione

10

15

2-[4-(1,3-Dimethyl-2,4-dioxo-2,3,4,5- tetrahydro—lH-pyrrolo[3,2 d]pynm1dm—6-
yl)-2-methoxyphenoxy]-N-phenyl acetamide

2-[4-(1,3-Dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1 H-pytrolo[3,2-dlpyrimidin-6-
yl)-2-meih6xyphen6xy;]-N-(4-ﬂuorophenyl)a’cetamide

' N-(4Chlorobenzyl)-2-[4-(1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro- 1 H-

pyrrolo(3 2-dlpyrimidin-6-yl)-2-methoxyphenoxy-acetamide |

6- {4—[2—(3,4-Dihydro-1H—isoquinolin-Z-yl)—Z-oxoethoxy] -3-methoxypheny1}- |
1,3-dimethyl-1 ,5-dihydropyrrolot3 ,2-d] pyﬁmidine-2,4-dione

6-{3-Methoxy-4-[2-0x0-2-(4-phenylpiperazin-1-yl) ethoxylphenyl}-1,3-
dmmethyl-l ,5-dihydropyrrolo[3,2-d] pyrimidine-2,4-dione |

N-(4-Cyanophenyl)-2-{4-(1 3-d1methyl-2 4-dioxo- 2 3,4 5 tetrahydro—lH-
pyrrolo(3,2-d]pyrimidin-6-yl)-2- methoxyphenoxy]acetam;de

N-(4-Bromophenyl)-2-{4-(1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-14-

' pyl:rolo[3,2-d]pyrimidin—6—yl)-—2-me_thoxyphenoxy]acetamide

4-{2-[4~(1,3-Dimethyl-2,4-dioxo-2,3,4,5-tetrahydro- 1 H-pyrrolo(3,2-
dpyrimidin-6-yl)-2-methoxyphenoxy] acetylamino } benzoic acid ethyl ester- »

6-(3-Methoxy-4- {2-[4—(4-methoXyphenyl)piperidin-1-yl]f2-oxoetho§cy}phenyl)-
1,3-dimethyl-1,5-dihydropyrrolo(3,2-d] pyrimidine-2,4-dione

6-(3-Methoxy-4- {2-[4—(4-methoxyphenyl)piperazin—l;yl]-2-oxoethoxy}phenyl)-
1,3-dimethyl-1,5-dihydropyrrolo(3,2-d]pyrimidine-2,4-dione '

2-{4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-1 H-pyrrolo(3,2-d]pyrimidin-6-
yl)phenoxy]-N-phenylpropionamide ' '
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6-{4-[2-(3,4-Dihydro- 1H—isoq1ﬁnoﬁﬁ—2-y})- 1-methyl-2-oxoethoxylphenyl}-1,3-
dipropyl-1,5-dihydropyrrolo[3,2-d] pyrimidine-2,4-dione : l, |
- 6-{4-[1-Methyl-2-0x0-2-(4-phenylpiperazin-1 -yl)éthoxy]phen&l} -1,3-dipropyl-
1,5-dihydropyrrolo[3,2-d]pyrimidine-2,4-dione
N-(4-Chlorobenzyt)-2-[4-(2,4-dioxo-1,3-dipropyl-2,3,4, 5 tetrahydro—lH—
pyn'olo[3,2-d]pynm1d1n-6-yl) phenoxy]propionamide _,
' 2-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-1 H-pyrrolo{3,2-d]pyrimidin-6-
_yl)phénoxy]-N-(4;ﬂuorophenyl) propionam_ide
2-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5 -te&ahydro— 1H-pyrrolo[3,2-d]pyrimidin-6-
yi)phenoxy]-N-(4—methoxypheny1) propionamide |
2-{4-(1,3-Dimethyl-2,4-dioxo-2,3 ,4,5—tetrahYd.ro— 1H-pyrrolo{3,2-d]pyrimidin-6-
yl)phenoxy]-N-phenylpropionamide , |
 2{4-(1,3-Dimethyl-2,4-diox0-23,4,5-tetrahydro- 1 H-pyrrolo[3,2-d]pyrimidin-6-
yl)phenoxy]-N-(4-fluorophenyl) propionamide
N-(4-Bromophenyl)-2-[4-(1,3 —diﬁ:ethy1-2,4-dioxo-2,3 ,4,5-tetrahydro-14-
pyn'olo[3,2-d]pyﬁmidin—6-yl)phenoxy] propionamide |
1,3-Dimethyl-6- {4-[1-methyl-2-0x0-2-(4-phenyl plperazm 1-yl)ethoxy]phenyl}-
1,5-dihydropyrrolo(3,2-d] pyrimidine-2,4-dione A
6-{4-[2(3,4-Dihydro- 1 H-isoquinolin-2-y1)- 1 -methyl-2-oxoethoxy]phenyl}-1,3- |
d1methyl—1 5-d1hydropyrrolo[3,2 -d] pyrimidine-2,4-dione
2- [4-(2 4-Dioxo-1,3-dipropyl-2,3,4 5—teu'ahydro~1H~pyrrolo[3,24]pynm1dm-6-
yDphenoxy]-N-phenylbutyramide , '
2-[4—(2,4—-D10xo-1,3-d1propyl—2,3,4,5—tetrahy<ﬁo-1H-pyrroio[3,_2-d]pyrimidin—6-
yl)phenoxy]-N-(4-fluorophenyl) butyramide ' '
N-(4-Bromophenyl)-2-[4-(2,4-dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-14-
pyrrolo(3,2-d]pyrimidin-6-yt)phenoxy] butyﬁmide ‘
6-{4-[1-(4-Phenylpiperazine- 1-carbonyl)propoxy]phenyl}-1,3-dipropyl-1,5-
dihydropyrrolo(3,2-d]pyrimidine-2,4-dione
6-{4-[1-(3,4-Dihydro- 1 H-isoquinoline-2-carbonyt) propoxy]phenyl} -1,3-
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dipropyl-1,5-dihydropyrrolo[3,2-d] pyrimidiile-Z 4-dione
2-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5- tetrahydro-lH—pyrrolo[3 2-d]pyr1m1d1n—6-

yl)phenoxy] 2-methyl-N-pheny! propionamide

2-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-1H-pyrrolo{3,2-d]pyrimidin-6-
yl)phenoxy]-N-(4-fluorophenyl)-2-methylpropionamide

N-(4-Bromophen§1)-2-[4-(2,4-dioxo—1,3-dipropy1-2,3,4,5-tetra.hydro-IH-
pyrrolo(3 ,2-d]pyrimidin—6-yl)pﬁenoxy] -2-methylpropionamide |

| 6-{4-[1,1-Dimethyl-2-oxo-2-(4-phenylpiperazin-1 -yl)ethbxy]phenyl} -1,3-

dipropyl—l,S—dihydropyrrolo (3,2-d] pyrimidine-2,4-dione

6-{4-[2-(3,4-Dihydro-1H-isoquinolin-2-y1)-1,1-dimethyl -2-oxoethoxy]phenyl}-
1,3-dipropyl-1,5-dihydropyrrolo(3,2-d] pyrimidine-2,4-dione _ ' '

2-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5- tetrahydro-lH-pyrrolo[B,2—d]pynm1dm—6— :

_ yl)phenoxy]-2,N-diphenylacetamide

2-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro- H—pyrrolo[3,2-d]pynm1dm-6-
yDphenoxy]-N- (4-ﬂuorophenyl)Q-phenylacetadee

6-{4-[2-Oxo-1 -phenyl-Z (4—pheny1p1peramn 1-yl)ethoxy] phenyl} 13-d1propyl-
1 5-dlhydropyrrolo[3,2 -d]pyrimidine-2, 4-dione

3-{4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-1 H-pyrrolo[3,2-dJpyrimidin-6-
yl)phenyl]-N-phenylpropionamide ' '

3-[4-(2,4-Dioxo-1 3-dipropyl-2,3,4,5- tetrahydro-1H-p yn'olo[3,2 d]pynmdm—6-

- yl)phenyi]—N—(4-ﬂuorophenyl) propionamide

6-{4-[3-Ox0-3-(4-phenylpiperazin-1-yl)propyl]phenyl}-1,3-dipropyl-1,5- -
dihydropyrrolo[3,2-d]pyrimidine-2,4-dione |

6~ {4-[3-(3,4-Dihydro-1H-isoquinolin-2-yl)-3-oxopropyl] phenyl}-1 ;3-dipropyl-
1,5-dihydropyrrolo[3,2-d]pyrjmidine-2,4-dione '

3-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro- | H-pyrrolo(3,2-dJpyrimidin-6-

. yl)phenyl]-N-phenylacrylamide

6-{4-[3-Oxo-3-(4-phenylpiperazin- 1 -yl)propenyi]phenyl}-1,3-dipropyl-1,5-
dihydro_pyrrolo[3,2-d]pyrimidinef2,4-dione

40



10

15

20

25

WO 03/000694 PCT/EP02/06727

6- {4—[3-(3,4—Dihydro—1H—isoquinoliﬁ—2-y'l)-3-oxo propenyl]phenyl}-1,3-
dipropyl-L,S-dihydropyxrolg[3,2-d] pyrimidine-2,4-dione |

4-[4—(2,4-Dioxo—l,3-dipropy1-2,3,4,5-tetrahydro-1H-pyrrolo[3,2-d]pyrimidin-6— _
yl)phenoxy]-N-phenylbutyramide

4-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-1 H-pyrrolo(3 2-d]pyr1m1d1n—6—
yl)phenoxy]-N—(4—ﬂuorophenyl) butyramide '

- 6-{4-[4-Ox0-4-(4-phenylpiperazin-1 -yl)butoxy]phenyl} -1 3-chpropy1-1 5-
d1hyd:opyn‘olo[3 2-d]pyrimidine-2,4-dione

6-{4-[4-(3 4-D1hydro—IH-lsoqumohn-Z-yl)-4-oxobutoxy] phenyl}-1 3-d1propyl—
1,5-dihydropyrrolo(3,2-d]pyrimidine-2,4-dione ‘

-6-{4-[4-Ox0-4-(6-0-tolyl-2,5-diazabicyclo{2.2.1 ]hept-2 -yl)butoxy]phenyl} 1,3- |
dipropyl-1,5-dihydropyrrolo[3,2-d] pyrimidine-2,4-dione _

4-(2,4-Dioxo-1,3<dipropyl-2,3,4,5-tetrahydro- 1H—pyrrolo[3,2fd]py1fiﬁ1idin-6-yl)-
N-phenylbenzamlde o

4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro- 1 H-pyrrolo[3,2- d]pynm1dm-6-yl)-
N-(4-fluorophenyl)benzamide

N-(4-Bromophenyl)-4-(2,4-dioxo-1,3-dipropyl-2,3,4,5 -tetrahydfo— \H-
pyrrolo[3,2-d]pyrimidin-6-yl)benzamide

6-[4-(4-Phenylpiperazine-1-carbonyl)phenyl]-1 3-d1propyl—1 5-
th.ydropyrrolo[3,2 -d]pyrimidine- -2,4-dione

6-[4-(3,4-Dihydro-1H-isoquinoline-2-carbonyl)phenyl]-1 3—dlpropy1—1 5-
dihydropyrrolo(3,2- d]pynmldme-Z 4-dione

6-{4-(3-Phenyl-[1,2 4]oxad1azol-5-ylmethoxy)phenyl] -1 3-d1propyl—l 5-
dihydropyrrolo(3,2-d]pyrimidine-2,4-dione

6-{4-[2-0x0-2- {[ammo(4—ﬂuoropheny1)methyléne
dmmmo]oxy}ethoxy]phenyl} -1,3-dipropyl-1,5-dihydropyrrolo [3,2-d]pyrimidine-2,4-
dione

6-{4-[3-(4-Fluorophenyl)-[1 ,2,4]oxadiazol-5-ylmethoxy] phenyl}-1,3-dipropyl-
1,5-dihydropyrrolo[3,2-d]pyrimidine-2,4-dione '
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1,3-Dipropyl-6-[4-(3-pyridin-4-yl-{1 2 4]oxad1azol-5-ylmethoxy)phenyl] 1,5-
dihydropyrrolo(3,2-d]pyrimidine-2,4-dione

6-[4-(Benzooxazol-2-ylmethoxy)phenyl]-1 3-d1propyl 1 5-dlhydropyrrolo[3,2-
‘dlpyrimidine-2,4-dione

6-[4-(5-Phenyl-4,5-dihydrooxazol-2-ylmethoxy)phenyl]-1 3—d1propyl—l 5-
d1hydropyrrolo[3 2- d’]pynm1dme-2 4-dione

| 6-[4-(4-Methyl-5-phenyl-4,5-dihydrooxazol-2-ylmethoxy)phenyl]- 1 3-d1propyl—
1 5—d.1hydropyrrolo[3,2 -d]pyrimidine-2,4-dione

6-[4-(7-Benzyl- 1-oxa-3,7-diazaspiro[4.5]dec-2-en-2-ylmethoxy)phenyl]-1,3-
dipropyl-1,5- d]hydropyrrolo[3 2-d]pyrimidine-2,4-dione |

1,3-Dipropyl-6-{4-(quinolin-2-ylmethoxy)phenyl]-1 5-d1hydropyrrolo[3 2-
d]pyrimidine-2,4-dione

2-{4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5- teu'ahydro-lH- yrrolo[3 2—d]pymmdm-6-
yl)phenoxy]—N—pyndm—Z ylacetamide

2-[4—(2,4-D10x0-1,3-d.1propyl-'2,3,4,5-tetrahydro—lH—pyrrolo[3,2-d]pyrimidin—6-
yljphenoxy«]-N—(3-hydfoxypyridin—2—yl)acetamide

' 2-[4-(2, 4-Dioxo-1,3-dipropyl—2,3,4,5-tetrahydro—lH-pyrroIo[3,2-d]pyrimidin—6—

“ y1)-phenoxy]-N-(5-methylpyridin-2-yl)acetamide

2-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5- tetrahydro-lH-pyrrolo[3 2-d]pynm1dm—6-
yl)- phenoxy]—N—pyndm—3-ylacetam1de
2-{4-(2,4-Dioxo-1,3-dipropyl-2,3, 4 5- tetrahydro-1H—pyrrolo[3,2-d]pynm1dm—6—

yl)-phenoxy]- N-(6-methoxypyndm- -yDacetamide

2-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5- tetrahydro-1H-pyrrolo[3,2-d]pynm1dm—6— »

~ yDphenoxy]-N-pyridin-4-ylmethylacetamide

6-(4-{2 -on-2-[4‘-(4—u—iﬂuoromethylphenyl)pipera.zin- 1-yl]ethoxy}phenyl)-1,3-
dipropyl-1,5-dihydropyrrolo[3,2-d]pyrimidine-2,4-dione

6-(4- {2-[4-(3-Chlorophenyl)piperazin-1 ;yI]-Z-oxoethoxy} phenyl)-1,3-dipropyl-
1,5-dihydropyrro lo[3,2-d]pyrimidine-2,4—dione
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2-[4-(2,4—Dioxo—1,3-dipropyl-2,3,4,5'-tetrz‘1hydro-1H—pyrrolo[3,2-d]pyrimidin-6-
yl)-phenoxy]-N-pyrazin-2-ylacetamide _' |

N-(2,6-Dimethoxypyrimidin-d-yl)-2-{4-(2,4-dioxo-1,3-dipropyl-2,3,4,5-
tetrahydro- 1 H-pyrrolo(3,2-d]pyrimidin-6-yl)phenoxy]acetamide

6- {4{2-(3-Aminqpyrazol— 1 -yl)-2-oxoethoxy]phenyl} -1,3-dipropyl-1,5-dihydro-
pyrrolo[3,2-d]pyrimidiné—2 4-dione |

6-(4-{2-[4-(3-Chlorophenyl)piperazin-1-yt]- 2-oxoethoxy}phenyl) 13-d1methyl-

1 5-d1.hydropyrrolo[3 2-d]pyr1m1d1ne-2 4-dione -

1,3 -Dymethyl-G-(zl— {2-o;co-z-[4-(4-mﬂuoromethylpheny1)piperazin-1 -

_ yl]ethoxy}phenyl)-1,5-dihydropyrrolo(3 ,2-d]pY1'jmidine-‘2,4—dione |

6-(4- {2—[4—(4—Bromoph¢nyl)piperazi;1- 1-yl}-2-oxoethoxy} phenyl)-1,3-dimethyl-
I,S—dihydropyrrolo[?: ,2-d]pyrimidine-2,4-dione |
6-{4-[2-(4-Hydroxy-4-phenylpiperidin-1-y1)-2-oxoethoxy]phenyl}-1,3-
dimethyl-1,5-dihydropytrolo[3,2-d]pyrimidine-2,4-dione
1-{2-[4-(1,3-Dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrrolo[3,2-
d]pyrimidir;—é—yl)phenoxy]acetyl}-4—pheny1piperidine-4—carbonitrﬂe :
-6-{4-[2-(4,4-Diphenylpiperidin-1-yl)-2-oxoethoxy]phenyl}-1 ,3-dimethyl-1,5-

) _d1hydropyrrolo[3 ,2-d]pyrimidine-2,4-dione

6-(4-{2-[4-(4-Chlorophenyl)-4-hydroxypiperidin-1 -yl]~2-oxoethoxy}phenyl)— :
1 3-dLmethyl-1 5-dlhydropyrrolo[3,2-d]pynm1dme-2 4-dione
6-(4-{2-[4-(3,5-Dichloropyridin-4-yl)piperazin-1-yl]- 2-oxoethoxy}phenyl) -1,3-
dlmethyl-l ,5-dihydropyrrolo{3,2-d]pyrimidine-2,4-dione
6-(4- {2-[4—(5-Chlorobenzothla:zol-2-yl)plperaz:m-1 -yl]-2-oxoethoxy}phenyl)—
1,3-dimethyl-1,5-dihydropyrrolo[3,2-d]pyrimidine-2,4-dione :
1,3-Dimethyl-6- {4-[2-0x0-2-(1,3,4,9-tetrahydro-b-carbolin-2-
yDethoxy]phenyl}-1,5-dihydropyrrolo(3,2-d]pyrimidine-2,4-dione
6-[4-(2-{4—[1—(4—Fluorophenyl)methanoyl]piperidin—1-y1}-2-oxo-

ethoxy)phenyl]-l,3-di1i16thyl-1,5-dihydropyn‘olo[3,2-d]pyrimidine-2,4-dione '
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2-[4-(1,3-Dimethyl-2,4-dioxo-2,3,4, 5 tetrahydro—1H—pyrrolo[3,2-d]pynm1dm—6—
yb)- phenoxy]—N- yndm-4—ylmethylacetam1de
4-{2-[4-(1,3-Dimethyl-2,4-dioxo-2,3,4,5- tetrahydro-lH-pyrrolo[3 2-
d]pyrimidin-6-yl)phenoxy]ethanoyl} piperazine-1-carboxylic acid ethyl ester
6-(4-{2-[4-(2-Methoxyphenyl)piperidin- 1 -yl]-2-oxoethoxy}phenyl)-1-methyl-3-
propyl—l,S-dihydropyrro}b[3,2 -d}pyrimidine-2,4-dione | |
- 6-(4-{2-[4-(3,5-Dichloropyridin-4-yl)piperazin-1-yl]-2-oxoethoxy } phenyl)-1-
methyl-3;propyl-l ,5-dihydropyrrolo[3,2-d]pyrimidine-2,4-dione
N—(6-Methoxypyridin-3-y1)—2—[4-(1-methyl—2,4—diox0—3—pr6pyl-2,3,4,5-
tetrahydro-1H-pyrrolo(3,2-d]pyrimidin-6-yl)phenoxyJacetamide
1-Methyl-6-(4-{2-0x0-2-[4-(4-trifluoromethylphenyl)piperazin-1-
yl]ethoxy} phenyl)-3-propyl-1,5-dihydropyrrolo(3,2-d]pyrimidine-2,4-dione
6-[4-(2-Morpholin-4-yl-2-oxoethoxy)phenyl]-3-propyl-1,5-dihydropyrrolo[3,2-
d]pyrimidine-2,4-dione " o | '
6-{4-[2-(4-Methylpiperazin-1-yl)-2-oxoethoxy]phenyl} -3-propy]-1,5-_
dihydropyrrolo[3,2-d]pyrimidine-2,4-dione i
2-[4-(2,4-Dioxo-3-propyl-2,3,4;5-tetrahydro- 1 H-pyrrolo[3,2-d]pyrimidin-6-
yl)phenoxy]-N—(Z-hydroxyethyl)acetamide o
6-(4-{2-[4-(2-Methoxyphenyl)piperazin-1 —yl]-2-oxoethoxy}i)henyl)-B-propyl-_
1,Srdihydropyrroiq[3,2-d]pyrimidine-2,4—dione '
. 6- {4-[24(4—Benzylpiperazin- 1-yl)-2-oxoethoxy]phenyl}-3-propyl-1,5-
dihydropyrrolo[3,2-d]pyrimidine-2,4-dione ;
2-[4-(2,4-Dioxo-3-propyl-2,3 4,5-tétra.hydro-1H-pyrrolo[3-,2-d]pyrimidiﬁ-6-yl)— .
phenoxy]-N—(4—ﬂuorophenyl)acetannde | '
N-(4-Bromophenyl)-2-{4-(2,4-dioxo-3-propyl-2,3,4 J-tetrahydro-lH-

| pyrrolo(3,2-d]pynm1d1n-6—yl)phenoxy]acetaxmde

6-{4-[2-Ox0-2-(4-phenylpiperazin-1-yl)-ethoxy]phenyl}-1-propyl-1,5-
dihydropyrrolo(3,2-d]pyrimidine-2,4-dione
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6-(4- {2-[4-(4-Fluorophenyl)piperazin-1-yl]-2-oxo-ethoxy} phenyl)-3-methyl-1-

_(3-morpholin-4-ylpropyl)-1,5-dihydro-pyrrolo(3,2-d]pyrimidine-2,4-dione

3-Methyl-1-(3-morpholin-4-yl-propyl)-6-{4-(2-0x0-2-(4-phenyl-piperazin-1-
yl)ethoxy]phenyl} -1,5-dihydropyrrolo(3,2-d]pyrimidine-2,4-dione

3-Methyl-1 (3~morphohn—4—yl—propyl) -6-(4-{2-0x0-2- [4—(4—tnﬂuoromethyl-
phenyl)-piperazin- l-yl]-ethoxy}phenyl) 1,5-dihydro-pyrrolo(3,2-d]pyrimidine-2,4-
dione. )

| Pyrazin -2-yl-carbamic acid 4-(2, 4—di6xo-1,3-dipropy1—2,3,_4,5-tetmhydr,o-lH-‘
pyrrolo(3 2-d]pymmdm—6-yl)benzyl ester

2, 6—D1methoxy-pynm1dm-4-yl)—carbam1c acid 4—(2 4-dioxo-1 3-d1propyl-
2,3,4,5-tetrahyd1'o-1H—pyrrolo[3 ,2-d]pyrimidin-6-yl)benzyl ester

Pyridin-4-ylmethy! carbamic acid 4-(2,4-dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-
1H-pyfrolo[3,2-d]pyrimidi11—6-yl)benzyl ester '

4—(3-Chlorophenyl)piperazine-1-carboxyﬁc acid 4-(2,4-dioxo-1,3-dipropyl-
2,3,4,5-tetrahydro-1H-pyrrolo(3,2-d]pyrimidin-6-yl)benzyl ester

| (1H-Pyrazol- 3-y1)carbam1c acid 4-(2,4-dioxo-1,3-dipropyl-2,3,4,5- tetrahydro-

1H-pyrrolo[3,2-d]pyrimidin-6-yl)benzy] ester

4-(3-Trifluoromethylphenyl)piperazine-1-carboxylic acid 4-(2,4-dioxo-1,3-
dipropyl-2,3,4,5- tetrahydro—lH-pyrfoloB,2-d]pynm1dm—6-yl)benzy1 ester

Isoxazol-3-yl-carbamic acid 4-(2,4-dioxo-1 3-d1propyl -2,3, 4 5- tetrahydro-lH-
'pyrrolo[3 ,2-d]pyrimidin-6-yl)benzyl ester

(4-Fluorophenyl)-carbamic acid 4—(1,3-dimethyl-2,4—dioxo-2,3,4,5-tetrahydro—

- 1H-pyrrolo(3,2-d]pyrimidin-6-yl)benzyl ester

Benzylcarbamic acid 4-(1, 3-d1methyl—2 4-dioxo-2,3,4,5- tetrahydro—lH-

pyrrolo(3,2-d]pyrimidin-6-yl)benzy! ester
Phenyicarbamic acid 4-(1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-

' pyrrolo(3,2-d]pyrimidin-6-yl)benzyl ester

Pyridin-2-yl-carbamic acid 4-(1,3-dimethyi-2,4-dioxo-2,3,4,5-tetrahydro-1H- '
pyrrolo(3,2-d]pyrimidin-6-yl)benzy! ester '
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(5-Methylpyridin-2-yl)-carbamic acid 4-(1,3-dimethyl-2,4-diox0-2,3,4,5-
tetrahydro- 1 H-pyrrolo[3,2-d]pyrimidin-6-yl)-benzyl ester : |
Thiophen-2-yl-carbamic acid 4-(1,3-dimethyl-2,4-diox0-2,3,4,5-tetrahydro-1H-

pyrrolo(3,2-d]pyrimidin-6-yl)-benzy! ester
Thiophen-3-yi-carbamic acid 4-(1,3-dimethyl-2,4-diox0-2,3,4,5-tetrahydro- 1 H-

pyuolo{3,2-d]pyﬁmidin—6—yl) benzyl ester

" Furan-2-yl-carbamic acid 4-(1 3—d1methy1—2 4-dioxo-2,3,4,5- tetrahydro-lH-
pyrrolo[3 ,2-d]pyrimidin-6-yl)-benzyl ester

4-Phenylpiperazine-1-carboxylic ac1d 4-(1 3—d1methyl-2 4-dioxo-2,3,4,5-
tetrahydro-1H-pyrrolo(3 ,2—d]pynm1dm-6-yl)—benzyl ester- A

3,4-Dihydr§-1H—isoquinoﬁne-z-carboxyﬁc acid 4—(1,3-dimethyl—2,4-dio?co;
2,3,4,5-tetrahydro-1H-pyrrolo[3,2-d]pyrimidin-6-yl)benzy! ester R

' Thiophen-2-yl-carbamic acid 2:(4-(2,4-dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-

1H-pyrrolo[3,2-d]pyrimidin-6-yl)phenoxylethy] ester

(4-Bromophenyl)carbamic acid 2-'[4-(2,4-diqxo-1,3-dipropy1—2,3,4,5—tetrahydro-

»'lH—pyn‘olo[3,2-d]pyrimidin-6-yl)phenoxy]ethyl ester

1-[1-(2,6—Diﬂuoro-phenyl)methanoy1]-3-[4-(2,4—dioxo-1,3-dipropyl-2,3,4,5;

| tetrahydro—1H—pyrrolo[3,2-d]pyrimidin-6-y1)benzy1]urea

6-[4-(5-Fluorobenzooxazol-2-ylmethoxy)phenyl]-1,3-dipropyl-1,5-

' d1hydropyrrolo[3 ,2-d]pyr1m1d1ne-2 4-dione

6—[4—(1H-Benzomdazo1-2-y1methoxy)phenyl]~1 3-d1propy1-1 5-
dihydropyrrolo(3 ,2-d]pyrimidine-2,4-dione

1,3-Dimethyl-6-[4-(quinolin-2-ylmethoxy)phenyl]-1 5~d1hydropyrrolo[3 2-
d]pyrimidine-2,4-dione ‘

1 3—Dimethy1-6—[4-(3-phenyl[1,2,4]oxadiazol—5—ylmethoxy)phenyl]—1,5-
dlhyd;ropyrrolo[3,2-d]pynm1dme -2,4-dione

-Methyl—é—[4-(3-phenyl[l 2 4]oxad1azol- -ylmethoxy)phenyl] 3-propy1-1 5-

dihydropyrrolo(3,2-d]pyrimidine-2,4-dione
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6- {4-[3-(4-Fluorophenyt)[1,2 4]oxadiazol-5~ylmethoxy]phenyl}-1-methyl—3-
propyl-1 5-d1hydropyrrolo[3 2-d]pynm1dme-2 4-dione '
6-{4-(5- Chlorobenzooxazol-Z-y]methoxy)phenyl] 1-methy1-3-propyl-1 5-
dihydropyrrolo(3,2-d]pyrimidine-2,4-dione _
6- {4—[3-(4—Bromophenyl)—[1,2,4}]oxadiazol-5-yhnethoxy]-phenyl}-3-propy1-1,5-
dihydropyrrolo(3 ,2-d]pyﬁmidine-2 4-dione
o 1,3- Dunethyl 6—{4—[1 ~(3-phenyl[1,2 4]oxadlazol-5 yl)ethoxy]phenyl} -1,5-

' d]hydropyrrolo[3 ,2-d]pynm1dme-2 4-dione

6-(4-{1-[3-(4-Fluorophenyl)(1,2,4]oxadiazol-5 -yl]ethoxy}phenyl)—l 3-dimethyl-
1_,5-d1hydropyrrolo[3 ,2-d]pyrimidine-2, 4-dione

13-D1methyl—6-{4-[1 -(3- tm°phen-3-y1[1,2,4]oxadla.zol- -yl)ethoxy]phenyl}
1 5-dlhydropyrrolo[3 ,2-d]pyrimidine-2, 4-dione

1,3-Dimethyl-6-(4- {1-[3-(4-methylsulfanylphenyl)(1,2,4]oxadiazol-5-
yl]etﬁoxy}phenyl)-1,5-dihydropyrro10[3,2-d]pyrimidine-2,4-dione

6- ‘{ 4-[(4-Bromophenylamino)methyl]phenyl} 1 ,3-dipfo§yl—1 S5-
dihydropyrrolo[3,2-d]pyrimidine-2,4-dione

6—(4—Pheny1aminomethylphenyl); 1,3 -dipropy'l-Al ,5-dihydropyrrolo(3,2-
d]pyrimidine-2,4-dione | ' '

and pharmaceutically acceptable salts thereof. .

Of outstanding interest are 6-phenylpyrrolopyrimidinedione-derivatives of
formula (I), and phaxmaceuﬁcally acceptable salts thereof, wherein:

- R! and R? are the same or different and each independently represent a
C,-C, alkyl group;

- R’ represents 'hydrogen or halogen;

- R* and R’ are the same or different and each independently repreéent
hydrogen, C,-C, alkyl, C,-C, alkoxy or C,-C, alkylthio; - .

- L, is -O-CH,-, -CH,-0- or -CH,NH-, for example —O-CH,-; and -
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- R® represents a phenyl group;' an o_xadiazolyl group which is

unsubstituted or ;ubstifuted by a phenyl group; or a group. of formula -C(O)NR'R",

wherein either R" is hydrogen and R"' is a thienyl group, a thiadiazolyl grdup, a pyridyl
group, an optionally substituted phenylcarbonyl group or a phenyl group which is
unsubsututed or substituted by 1 or 2 substituents selected from halogen atomis and
pheny! and benzyloxy groups or R and R" form, together Wlth the N atom to which
they are attached, a 1, 2, 3, 4-tetrahydroisoquinoline group, a 1;3,4,9-tetrahydro-beta-
carboiinyl group, a piperidinyl group or a piperazinyl group, the piperidiny! and
piperazinyi groups being unsubstituted or substituted by 1 or 2 groups selected from
hydroxy, o optionally substituted phenyl and optionally substituted pyndyl

' In this embodiment, R® may represent, for example, —C(O)NR‘°R“ or an
oxadiazoly! group which is unsubstituted or substituted by a phenyl group, wherein
either R is hydrogen and R is a thiadiazolyl group, a pyridyl group or a phenyl group

~ which is unsubstituted or substituted by 1 or 2 substituents selected from haiogen atoms

and phenyl and benzyloxy groups or R'® and R"' form, together with the N atom to

which they are attached, a 1, 2, 3, 4-tetrahydroisoquinoline gféup, a piperidinyl group or -
a piperazinyl group, the piperidinyl and piperazinyl groups being unsubstituted or
substituted by 1 or 2 phenyl groups.

Examples of such compounds include:

6—{4-[2-Oxo-2 -(4-phenylpiperazin-1- yl)ethoxy]phenyl} -1 3-d1propy1—1 5- .

- dihydropyrrolo(3,2- d]pyrimidine-2,4-dione

6- {4-[2(3,4-Dihydro-1H-isoquinolin-2-yl)-2-oxoethoxy] phenyl};l,B-d_ipropyl-
1,5-dihydropyrrolo[3,2-d]pyrimidine-2,4-dione:

2-[4-(1,3-Dimethyl-2,4-dioxo-2,3,4,5- tetrahydro- 1H—pynolo[3,2 d]pynmldm—é—
yl)ph:noxy]-N -(4-fluorophenyl) acetamide

1,3-Dimethyl-6- {4-{2-0x0-2 -(4-phenylpiperazin-1-yl)ethoxy]phenyl}-1,5-
dihydropyrrolo[3,2-d)pyrimidine-2,4-dione

N-Biphenyl-4-yl-2-{4-(1-methyl-2,4-dioxo-3-propyl-2,3,4,5-tetrahydro-1 F-
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pyrrolo[3,2-d]pyrimidin-6-yl)phenoxy] acetamide

6- {4—[2-(4,4—Dipheny1piperidin—1-yl)—2-o;_co—ethoxy] phenyl}-1-methyl-3-propyi-
1,5-dihydfopyrrolo{3,2-d] pyrimidine-2,4-dione | |

6-[4-(3-Phenyl-[1,2,4Joxadiazol-5-ylmethoxy)phenyl]-1,3-dipropyl-1,5-
dihydropyrrolo(3,2-d]pyrimidine-2,4-dione

N-(4-Bromophenyl)-2-[4-(1,3-dimethyl-2, 4-d1oxo 2,3,4,5- tetrahydro-lH—

, pyrrolo[3,2 dlpyrimidin-6-yl)- 3-methoxyphenoxy]acetam1de

2-[4-(2,4-Dioxo-1,3-dipropyl-2,3, 4 ,3-tetrahydro-1H-pyrrolo(3,2-d]pyrimidin-6-
yl)phenoxy]-N-(4-fluorophenyl) acetarmde
2-[4-(1,3-Dimethyl-2,4-diox0-2,3,4,5-tetrahydro-1 H-pyrrolo(3,2-d]pyrimidin-6-
ylphenoxy]-N-[1,3,4]thiadiazol-2-ylacetamide , |
| 2-{4-(7-Bromo-2,4-dioxo-1,3-dipropyl-2,3,4 5-tetrahydro- 1H-pyrrolo(3,2-
d]pynm1dm-6-yl)phenoxy]-N-(4—ﬂuorophenyl)acetaxmde
N-(4-Benzyloxyphenyl)-2-[4-(2,4-dioxo-1,3-dipropyl-2,3,4 5-tetrahydro—1H—

pyrrolo[3,2-dlpyrimidin-6-yl)phenoxy] acetamide

2-{4-(1,3-Dimethyl-2,4-dioxo-2,3,4,5-tetrahydro- LH-pyrrolo(3,2-dlpyrimidin-6-
yD)-2-methoxyphenoxy]-N- (4—ﬂuorophenyl)acetam1de
Thiophen-3 -yl-carbamic acid 4-(1,3-dimethyl-2,4-dioxo-2 3 4 5 tetrahydro-1H-
pyrrolo[3 2-d]pyrimidin-6-yl)benzyl ester '
- 6-(4-{2- [4—(4—Chloropheny1)-4-hydroxyp1pendm— -yl}- 2-oxoethoxy}phenyl)-

6-(4- {2-[4—-(3 ,5-Dichloropyridin-4-yl)piperazin-1 -yl]-2-oxoéthoxy}pheny1)— 1-
methyl-3-propyl-1,5-dihydropyrrolo(3,2-d]pyrimidine-2,4-dione -

1,3-Dimethyl-6- {4-[2-0x0-2~(1,3,4 9~tetrahydr6-b-carboﬁn—2-
yl)ethoxy]phenyl} 1,5-dihydropyrrolo(3,2-d]pyrimidine-2,4-dione

1-{1-(2,6-Difluoropheny)methanoyl]-3-[4-(2,4-dioxo-1,3-dipropyl-2,3,4, 5
tetrahydro- 1H-pyrrolo(3,2-d]pyrimidin-6-yl)benzyllurea

6-(4-Phenylaminomethylphenyl)-1,3-dipropyl-1 5-d1hydropyrrolo[3,2-
d]pyrimidine-2,4-dione
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and pharmaceutically acceptable salts thereof.

According to a further feature of the present invention, the 6—phenyl-1,5—
5  dihydropyrrolo(3,2-d] pyrimidine-2,4-dione derivatives of general formula (T) in which
R®is -CONR"R"" can be‘.prepared by reaction of the corresponding carboxylic acids of
formula (II): | o

10 , .
(wﬁerein R, R, R, RY, R’ and L, are as hereinbefore defined) and the cbrr;:spohding
amines (III):
R |
HN
‘R
15 . o ' ()

(wherein R'® and R" are as hereinbefore defined). The reaction is carried out in an
organic solvent, preferably a polar aprotic organic solvent such as dicﬁloromethane,
* N,N-dimethylformamide or tetrahydrofuran, at a’temperé.ture from 10°C to 60°C and in
20  the presence of an ofgam'c base, preferably an aminé base such as triethylamine or
polymer supported morpholine, and in the presence of standard coupling agents such as
1-hydroxybeniotn'azole and 1‘[3-(dimethylamino)propyl]-.3-ethy1<:arbbdiimi:de
hydrochloride. | ' .
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- The thus obtained compound of formula (1) can be converted to a further
compound of formula (I) by standard functional group intérconversions known to those
of skill in the art. Thus, for example, in the case that R’ is chlorine or bromine, the
carboxylic acid of formula (II) is obtained from the compound of formula () where R’
is hydrogen by chlorination or bromination using methods known per se. B _ |

The 6-phenylpynblopydmidinedione derivatives of general formula (I) are also
prepared from vinyl derivatives (IV) (wherein R', R?, R%, R’, and L, are as hereinbefore
deﬁnéd) and amines (IIT) using the cbupling procedure described below and subsequent
reductive cyclization mediated by triethyl phosphite or sodium dithionite in formic acid
both at reflux tainperanne. ' . '

O 0

. I+

When R is a said group of formula (H), wherein X, Y' and Y2 areas
hereinbefore defined, the ring of RS is prepared from carboxylic acid (II) and amines \2
or ;).mide derivatives (VI) by amide type coupling followed by cyclodehydration
typically pefformed in toluene with catalytic amounts of acid or in dichloromethane or
tetrahydrofuran using dehydration agents (such ‘és SOC1,, POCl,, Burgess reagent or
polyphosphoric acid) and in the products derived from amine (V) a further oxidation can
be done, typically performed by NiO, or MnO,. | '
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R19
XH . N—XH - 0
R18 Ri8 4 R
NH, . NH NH-NH,
™) VD) VI
5 " The 6-phenylpyrrolopyrimidinedione derivatives of general formula (II) are

prepared from vihyl derivatives (IV) by reductive cyclization using the methods
described hereinbefore. _
The vinyl derivatives of general formula (IV) are prepared by reactioﬁ of the
corresponding 6-methyl-5-nitrouracils (VI}_'D
10 ’ _ - o
.

(VII) 4
(wherein R' and R? are as hereinbefore defined), and the corresponding benzaldehydes
IX):
15
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(wherein L, R* and RS are as hereinbefore defined) by methods known per se, e.g. C.E.
Miiller et al., J. Med. Chem. 1994, 37, 1526-1534 and refétences cited therein.

When R is -ON=CR"R", the products of general formula (I) are prepared by
reacting a carboxylic acid of formula (1) with a conipound of formula R*?-C(R")=N-
OH using standard COuplihg procedures known in the art. |

. When Réis —S(O)Z-NR“’R“ , aryl, heterocyclyl or heteroaryl the products of
generél formula () are prepared by condensation of the 6-methyl-5-nitrouracils (VIII)
with the corresponding benzaidehydes (X) to give the vinyl derivatives, followed by

reductive cyclization as in the preparation of compounds of general formula (D).

When L, is (CR'R?),0-, -O(CR'R?),0 or -(CR'R’);N(Z)- the products of
general formula (I) are prepared by condensation of the alcohols (XI), (XII) or amine

(XIII) with the corresponding isoéianates to give the carbamate or urea derivatives.
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QO(CR8R?),,OH

H
R‘\N N
)\ | p (CR8R®)_NH(Z)
07N ,
| R® R
5 (X1n-

Compounds (XI) and (XII) are prepéred by ;edliction of the carboxylic acid of
general formula (II) wherein L, is CR'R’),,,- or -O(CR’R’)_, ,- using standard
reductive agents such as borane or aluminjum hydrides in common organic solvents

10 suchas tetrahydrofuran at a temperature from 0°C to 100°C:

_ Compounds of general formula (XIII) can be obtamed from alcohols (XI)
by usmg standard procedures known in the art. '
, The 6-methyl—5-mtrouracﬂs (VIII) can be prepared from the correspondmg NN-
15  disubstituted ureas by methods known per se, e.g. S. Senda et al., J. Med. Chem. 1972,
15,471-476 or H Egg Synthesis 1982, 1071-1072 and references cited therein. The
compounds of formulae (II), (V), (VI), (VII), (VIII), (IX) and (X) are known
compounds or may be prepared by analogy with known methods. The compounds of
formula R'"2-C(R"*)=N-OH are commercially available or may be prepared by analogy |
20 with known methods. - . . A
The 6-phenyl-1,5-dihydropyrrolo[3,2-d]pyrimidine-2,4-dione derivatives of
formula (T) in which there is the presence of a basic group can be converted by methods |

known per se into phafmaceutically acceptable salts, preferably acid addition salts by

54



10

s

20

25

WO 03/000694 PCT/EP02/06727

treatment with organic or inorganic acids such as fumaric, tartaric, succinic or
hydrochloric acid. Also 6-phenyl-1,5-dihydropyrrolo(3,2-d]pyrimidine-2,4-dione
derivatives of formula (I) in which there is the presence of an acidic group, may be
gonverted into pharmacologically acceptable salts by reaction with an alkali metal
hydroxide such as sodium or potassium hydroxide or an organic .base such as
iethanolamine. The acid or alkali addition salts so formed may be interchanged with

suitable pharmaceutically acceptable counter ions using processes known per se.

Adeﬁosine 2b receptor subtype competition radioligand binding

Human membranes from recombinant A2b receptors were purchased from

Receptor Biology, Inc.(USA).

‘Competition assays were carried out by incubatidn of memb@es from hAZb
receptors transfected to HEK293 cells, ["HJDPCPX as radioligand, buffer (S0mM Tris-
HCI (pH 6.5), 10mM MgCl,, ImM EDTA, 0.1mM benzamidine, 2units/ml adenosine
deaminase), and uniabelled ligand in a total volume of 0.1 m! for 30 min at 25°C. NECA
was used to determinate non-specific binding. Filter over Schleicher&Schuell GF/52
filters (pre-soaked AO.S% polyethylenyimine) in a Brandel cell.harY.ester. Unbound

V -radioligand was removed with 4x2 ml ice-cold 50 mM Tris-Hel 50 mM (pH 6.5).

Adenosine 2a receptor subtype competition radioligand binding

Human membranes from recombinant A2a receptors,wére purchased from

Receptor Biology, Ihc.(USA).

Competition assays were carrieﬁ out by incubation of membranes from hA2a
receptors transfected to HEK293 cells, ["H]ZM241385 as radioligand, buffer (50mM
Tris-HCl (pH 7.4), 10mM MgCl,, ImM EDTA, 2units/ml adenosine deaminase), and
unlabelled ligand in a total volume of 0.2 ml for 90 min at 25°C. NECA was used to
determinate non-specific binding. Filter over Schieicher&Schuell GF/52 filters (pre-
soaked 0.5% polyethylenyimine) in a Brandel cell harvester. Unbound radioligand was
removed with 3x3 ml ice-cold 50 mM Tris-Hcl 50 mM (pH 7.4), 0.9% .NaCl.
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The results are shown in Table 1 and Table 2.

TABLE 1

Example IC,, A2b (nM)
A2 ' 7
4 3
58 5
68 3
99 9
100 10
210 17

156 . 6
3 - 5 :
67 | 24

It can be seen ﬁofn Table 1 that the compounds of formula (T) are potent
inhibitors of the A2b adenosine rebeptor subtype. Preferred 6-phenyl-1,5-dihydropyrrolo
[3,2-d]pyrimidine-2,4-dione derivatives of the invention possess an IC'SO value for the
inhibition of A2b (determined as defined above) of less than 50 nM, preferably less than

.10 oM and most preférably less than S oM. .

"TABLE2
Example IC,, A2a (nM)
3 22
67 ‘ 26
138 38
26 ' 42
160 84
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It can be seen from Table 2 that the compounds of formula () are potent

inhibitors of the A2a adenosine receptor subtype. Some pfeferred 6-phenyl-1,5-dihydro
_pyrrolo(3,2-d]pyrimidine-2,4-dione derivatives of the invention possess an IC,.0 value
for the inhibition of A2a (determmed as deﬁned above) of less than 100 nM, preferably
less than 50 nM and most preferably less than 10 nM. S

_ . The 6—pheny1-1,5-dlhydropyrrolo[3,2-d]pynm1d.1;1e-2,4—dione derivatives of the
inve_.nﬁon are useful in the ﬁreatment or prevention of asthma, bronchoconstriction,
allergic potentiation, inflamation or reperfusion injury, myocardial ischemia, |
inflammation, diarrheal diseases, brain arteriole diamgéter 90nstriction, Parkinson'’s
disease, non insulin dependent diabetes mél]itus, release of allergic mediators, and/or
treatment of an autoimmune diseases. Exampleé of autoimmune diseases ﬁvhich can be
treated or prevented using the _compouﬁdsi of the invention are Addison’s disease,
autoimmune hemolytic anemia, Crohp’s disease, Goodpasture’s syndrome, Gra;ve_"é _
‘diSease, Hashimoto’s thyroiditis, idiopathic thrombocytopinic purpura, insulin- |
dependent diabetes mellitus, multiple sclerosis, myasthenia gravis, pemphigus vulgaris,.
pernicious anemia, poststreptococcal glémerulonephritis, psoriasis, rheumatoid arthnus, :
scleroderma, Sjogren’s syndrome, spontaneous infertility, and syntemic lupus

_erythematosus.

Accordmgly, the 6-phenyl-1,5-dihydropyrrolo{3,2-d] pynmldme 2,4-dione

: denvanves of the invention and pharmaceutxcally acceptable salts thereof, and-

pharmaceutical compositions comprising such compound and/or salts thereof, may be

used in a method of treatment of disorders of the human body which comprises

- administering to a patient requiring such treatment an effective amount of a 6-phenyl-

1,5-dihydropyrrolo(3,2-d]pyrimidine-2,4-dione derivative of the invention or a
pharmaceutically acceptablé salt thereof.

The present invention also provides pharmaceutical compositions which
comprise, as an active ingredient, at least a 6-phenyl-1,5-dihydropyrrolo(3,2-
a']pyn'midine-2,4-didne derivative of formula (I) or a pharmaceutically égceptable salt
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thereof in assoéiation with a'pharmaceuﬁcall'y acceptable excipient such as a carrier or
diluent. The active ingredient may comprise 0.001% to 99% by weight, preferably
0.01% to 90% by weight of the composition depending upbn the nature of the
formulation and whether further dilution is to be made prior to app]iéau'on. Preferably
the compositions are made up in a form suitable for oral, topical, nasai, rectal,
percutaneous or injectable administration. A |

- The pharmaceutically acceptable excipients which are admixed with the active
compbund, or salts of such compound, to'form the compositions of this invention are
well-known per se and the actual excipients used depend inter alia on the intended
method of administering the compositions. ’

Compositions of this invention are preferably adapted for injectable and per os
administration. In this case, the compositions for oral administration may take the form
of tablets, retafd tablets, sublingual‘tabléts; capsules, inhalation aerosols, inhalation
solutions, dry powder inhalation, or liquid preparations, such as mixtures, elixirs, syrups
or éuspensions, all containing the compound of the invention; such preparations may be
made by methods well-known in the art.

The diluents which may be used in the preparation of the compositions include
those liquid and solid diluents which are compatible w1th the active ingredient, together
with colouring or flavouring agents, if desired. Tablets or capsules ﬁay conveniently

contain between 2 and 500 mg of active ingredient or the equivalent amount of a salt

- thereof.

The liquid composition adapted for oral use may be in the form of solutions or
suspensions. The solutions may be aqueous solutions of a soluble salt or other derivative
of the active compound in association with, for exémplé, sucrose to form a syrup. The
suspensions may comprise an insoluble active compound of the invention or a
?harmageutically acceptable salt thereof in association with water, together with a '

suspending agent or flavouring agent.
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Compositions for parenteral injectiori may be prepared from soluble salts, which
may or may not be freeze-dried and which may be dissolved in pyrogen free aqueous |
media or other appropriate parenteral injection fluid. |

Effective doses are normally in the range of 2-2000 mg of active ingredient per _
day. Daily dosage may be administered in one or more treatments, preferably from 1 to
4 treatments per day

* The syntheses of the compounds of the invention and of the intermediates for

- use tﬁeréin are illustrated by the following Examples (i.nciuding Preparation Examples
~ (Preparations 1-26)) which do not limit the scope of the invention in any way.

'H Nuclear Magnetic Resonance Spéctra were recorded on a Varian Gemini 300
spectrometer. Melting points were reqordéd using a Perkin Elmer DSC-7 apparatus. The
chromatographic separations were obtained using a Waters 2690 system equipped with

a Symmetry C18 (2.1 x 10 mm, 3.5 uM) column. As detectors a Micromass ZMD mass

| spectrometer using ES ionization and a Waters 996 Diode Array detector were used.

- The mobile phase was formic acid (0.46 mL), ammonia (0.115 mL) and water (1000

mL) (A) and formic acid (0.4 mL), ammonia (0.1 mL), methanol (500 mL) and
acetonitrile (500 mL) (B): initiaﬂy from 0% to 95% of B in 20 min, and then 4 min.
with 95% of B. The reequilibration time between two injections was 5 min. The flow
rate was 0.4 mI/min. The injection volume was 5 L. Diode array éhromatograms were

processed at 210 nm.

- PREPARATION EXAMPLES

PREPARATION 1
{4-[2-(5-Nitro-2,6-dioxo-1,3-dipropyl-1,2,3,6-tetrahydropyrimidin-4-
yl)wnyl]phenoxy}acetxc acid "

To a solution of 6-methyl-5-mtro-1 ,3-dipropyl- lH-pymmdme-Z 4-dione (4.1 g,
16.08 mmol) in dry dioxane (52 mL) was added piperidine (1.6 mL, 18.35 mmol) and
(4-formylphenoxy)acetic acid (2.9 g, 16.08 mmol). The mixture was sﬁned atreflux
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temperature for.68 hours. The resulting solution was concentrated under vacuum and the
residue was treated with ethanol (100 mL) until formation of a precipitate waé obsérved.
The solid"was colleét_ed by filtration and dried under vacuﬁm to yield the title product
(4.8 g, 72%) as a yellow solid. '

m.p.(H,0):.72-74 °C.

3 lHNMR(DMSO) 10.10 (bs, 1H), 7.61 (d, ZH) 6.99 (m, 4H), 4.76 (s, 2H),
3.84 (m, 4H), 1.61 (m, 4H), 0.87 (@, 6H).

ESUMS (m/e, %): 418 [(M+1)", 100].

PREPARATION 2
[4-(2, 4-Dloxo-1,3-dlpropyl—2,3,4,5-tetrahydro-lH-pyrrolo[3 2-d]pyrimidin-6-

_ yDphenoxy]acetic acid

- a)A solution of 6-methy1-5-mtro-1 3-d1propyl—1H pyrimidine-2,4-dione (7.72 g,
30.24 mmol), (4-formylphenoxy)acetic acid (6 g, 33.26 mmol) and piperidine (4.5 mL,
45.36 mmol) in ethanol (140 mL) with 3A molecular sieves (9.8 g) was refluxed for 5
hours. The resulting suépeﬁsion was diluted with dichloromethane (75 mL), filtrated and
the filtrates were evaporated under reduced pressure. The residue was suspended in
water (100 mL) and acetic acid was added until pH was slightly acidic. The aqueous
suspension was partitioned between dichloromethane and brine; then the organic phase

~ was separated, washed with 2N HC], brine, dried MgSO,) and evaporated under
- reduced pressure. The remdue was triturated with a mixture of ethyl ether and 1sopropyl

ether. The precipitate was collected by filtration and dried under vacuum to yield the

compound of Preparation 1 (8.08 g, 64%).

b)To a stirred solution of the above éompound (8.08 g, 19.36 mmoij in formic
acid (180 mL) was slowly added sodium dithionite (19.8 g, 96.8 mniol).and the mixture
was refluxed overnight. The resulting solution was cooled to room temperature and
poured into water (750 mL). The precipitate was collected by filtration and washed with
water and ethyl ether, then dried under vacuum to yield [4~(2,4-Dioxo-1,3-dipropyl-
2,3,4,5-tetrahydro- | H-pytrolo(3,2-d]pyrimidin-6-yl)phenoxylacetic acid. (5.6 g,75%) as
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a white solid.
m.p.(MeOH/H,0): 280-282 °C.
S‘HNMR(DMSO) 7.85 (d, 2H), 6.98 (d, 2H), 664(d, 1H), 4.74 (s, 2H) 3.87

(m, 4H), 1.62 (m, 4H), 0.90 (m, 6H).
ESUMS (e, %): 386 [(M+1)", 100].

PREPARATION 3

‘ [4—(1,3-Dimethyl—2,4—dioxo-2,3,4,5-tetrahydro—lH—pyrrold[3,2-d]pyrimidin—6—

| yDphenoxy]acetic acid ethyl ester

a)Following the same procedure as in Preparation 1, from 1 3 6-tnmethyl-5-
nitro-1 H-pyrimidine-2,4-dione (2.47 g, 12.4 mmol) and (4-formylphenoxy)acetic acid
ethyl ester (2.58 g, 12.4 mmol), {4-[2-(1,3-Dimethyl-5-nitro-2,6-dioxo-1,2,3,6-
tetrahydropyrimidin—#yl)’ﬁnyl]phenofy} acetic acid ethyl ester was obtained (2.4 g,
50%) as a yellow solid. | |

m.p.(EtOH): 136-138 °C. |

8 '"H NMR (CDCl,):7.43 (d, 2H); 7.00 (d, 1H), 6.92 (d, 2H), 6.52 (d, 1H), 4.66
(s, 2H), 4.28 (q, 2H), 3.48 (s, 3H), 3.41 (s, 3H), 1.30 (t, 38). '

b)A solution of the above ester (1.18 g, 3.025 mmol) in methyl phosphite (5 mL)
was refluxed for 7 hours. The resulting mixture was cooled, the precipitate collected by
filtration and washed with ethyl ether to yield [4-(1,3-dimethyl-2,4-dioxo-2,3,4,5-

~ tetrahydro-1H-pyrrolo(3,2-d] pynm1dm-6-yl)phenoxy]acenc acid ethyl ester (0. 32 g,

0%) as a white solid.
. mp.(MeOH/H,0): 243-245 °C. | |
~ 3'HNMR (DMSO): 12.45 (bs, 1H), 7.95 (d, 2H), 7.10 (d, 2H), 6.72 (s, 1H),
4.94 (s, 2H), 4.28 @ 2H), 3.52 (s, 3H), 3.36 (s, 3H), 1.32 (t, 3H).
'ESUMS (m/e, %): 357 (M, 80), 270 (100).
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PREPARATION 4 .
[4-(1,3-Dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrrolo(3,2-d]pyrimidin-6-
yDphenoxy]acetic acid | '

Obtained as a white solid (44% overall) from 1,3,6-trimethyl-5-nitro-14-
pyrimidine-2,4-dione and (4-formylphenoxy)acetic acid following the procedure
described in Preparation 2.

- m.p.(MeOH/H,0): 261-263 °C.

& 'H NMR (DMSO): 12.89 (bs, 1H), 12.19 (s, 1H), 7.76 (d, 2H), 6.89 (d, 2H),
6.54 (d, 1HD), 4.65 (s, 2H), 3.33 (s, 3H), 3.17 (s, 3H). |

ESUMS (m/e, %): 329 (M",.5).

PREPARATION 5
[4—(1,3-Diethyl-2,4-diox6—2,3,4,5-tetr5hydro—lH-pyrrolo[3,2-d]pyrimidin-é— ‘
yl)phenoxy] acetic acid ' _

Obtained as a white solid (41% overall) from 1,3-diethyl-6-methyl-5-nitro-1H-
pyrimidine-2,4-di6ne and (4-formylphenoxy)acetic acid following the procedure »
described in Preparation 2.

& '"H NMR (DMSO): 12.38 (bs, IH); 7.82 (d, 2H), 7.01 (d, 2H), 6.62 (s, 1H),
4.78 (s, 2H), 3.98 (m, 4H), 1.20 (m, 6H). | -

PREPARATION 6 -
[4-(1-Methyl-2,4-dioxo-3-propyl—2,3,4,5-tetrahydro—lH;pynolo[3,2-d]pyrimidin—6—
yl)phenoxy]jacetic acid _ '

Obtained as a white solid (60% overall) from 1,6-dimethyl-5-nitro-3-propyl-1H-
pyrimidine-2,4-dione and (4-formylphenoxy)acetic acid following the procedure
described in Preparation 2. . '

m.p.: 300-301 °C. _

& '"H NMR (DMSO): 13.5 (bs, 1H), 12.2 (bs, 1H), 7.9 (4, 2H), 7,'1 (d, 2H), 6.8 (s,
2H), 4.8 (s, 2H), 3.9 (t, 2H), 3.4 (s, 3H), 1.6 (m, 2H), 0.9 (¢, 3H). |
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ESIMS (m/e, %): 357 [(M+1)", 91].

PREPARA’HON 7
[4-(3-Methyl-2 4-dioxo-1- propyl-2,3,4,5-tetrahydro—1H—pyrrolo[3,2-d]pynmxdm-6-
yl)-phenoxy]acetlc acid .

Obtained as a yellow solid (48% overall) from 3,6-dimethy1-5-niu'o-1-pro’pylz-
1 H-pyrimidine-2,4-dione and (4-formylphenoxy)acetic acid following the procedure
described in Preparation 2.

§ '"H NMR (DMSO): 13.0 (bs, 1H), 12.2 (bs, 1H), 7.9 (d, 2H), 7.0 (d, 2H), 6.7 (s,

2H), 4.7 (s, 2H), 3.9 (t, 2H), 3.3 (5, 3H), 1.7 (m, 28D, 0.9 (1, 3H).

PREPARATION 8 | » _
{4-[1-(3-Methoxypropyl)-3-methyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrrolo[3,2-
d]pyrimidin-6-yI]phenoxy}acetic acid ethyl ester

Obtained as white solid (17% overall) from 1-(3-methoxypropyl)-3,6-dimethyi-
5-nitro- 1 H-pyrimidine-2,4-dione and (4-formy1phenoxy)acet1c ac1d ethyl ester
following the procedure descnbed in Preparation 3.

m.p.(MeOH/H,0): 177-179 °C. _ o

8 '"H NMR (CDCL): 11.7 (s, 1H), 7.85 (4, 2H), 6.95 (4, 2H),'6..46 (d, 1H), 4.67
(s, 2H), 4.30 (q, 2H), 4.07 (t, 2H), 3.48 (s, 3H‘), 3.43 (m, 2H), 3.34 (s, 3H), 2.05 (m, 2H),
1.32 (t, 3H). |

ESI/MS (m/e, %): 415 (M, 65).

PREPARATION 9
[4-(3-Isobutyi-1-methyl-2, 4~d10X0-2,3,4 5—tetrahydro-1H—pyrrolo[3,2-d]pynmldm-
6-yl)phenoxyjacetic acid

Obtained asa white solid (50% overall) from 3-isobutyi-1 6-d.1methyl-5-m11‘o—
1H-pyrimidine-2,4-dione and (4-formylphenoxy)acetic acid following the procedure
described in Preparatlon 2.
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5 'H NMR (DMSO): 13.00 (bs, 1H), 12.45 (bs, 1H), 7.95 (m, 2H), 6.90 (m, 2H),
6.72 (s, 1H), 4.74 (s, 2H), 3.72 (d, 2H), 3.26 (s, 3H), 2.10 (m, 1H), 0.90 (d, 6H).

PREPARATION 10
[4-(2, 4-Dloxo-1-propyl-2,3,4 S-tetrahydro-1H-pyrrolo(3,2- d]pymmdm-6-
yl)phenoxylacetic acid -

. Obtained as a yellow solid (45% overall) from 6-methyl S-mtro- -propyl-lH-
pynmxdme-z 4-dione and (4-formylphenoxy)acetic acid followmo the procedure -
described in Preparation 2.

m.p.: 306-307 °C.

& '"H NMR (DMSO): 11.99 (bs, 1H), 10.57 (s, 1H), 7.62 (d, 2H), 6.75 (4, 2H),
6.40 (s, 1H), 4.51 (s, 2H), 3.57 (t, 2H), 1.44 (m, 2H), 0.68 (1, 3H). |

PREPARATION 11 .
{4—[1,3-Bis(2-methokyethyl)-z,4-dioxo-2,3,4,5-tetrahydro—LH-pyrrolo[3,2-
d]pynm1dm-6-yl] phenoxy}acetic acid |

Obtained as a white solid (30% overall) from 5-amino-1 3-bls(2-methoxyethyl)-
6—ﬁ1ethy1- 1H-pynm1dme-2,4-d10ne and (4-formylphenoxy)acetic acid following the
procedure described in Preparation 2. ‘ .

& 'H NMR.(DMSO): 13.10 (bs, 1H), 12.25 (bs, 1H), 7.82 (d, 2H), 7.05 (d, 2H)

6.63 (s, 1H), 4.78 (s, 2H), 4.05 (m, 4H), 3.58 (m, 4H), 3.38 (s, 3H), 3.24 (s, 3H).

PREPARATION 12 : '
{4-[1 ,3.-Bis(cyclopropylmethyl)-2,4-diox6-2,3,4,5—tetrahydro-1H-pyrrolo[3,2-
d|pyrimidin-6-yi]phenoxy}acetic acid

Obtained as a white solid (45% overall) from 5-amino-1,3—
bis(cyclopropylmethyl)-6-methyl-1H-pyrimidine-2,4-dione and (4-
formylphenoxy)acetic acid following the procedure described in Prepar_ziti'on 2.

§ '"H NMR (DMSO): 13.10 (bs, 1H), 12.28 (bs, 1H), 7.88 (d; 2H); 7.02 (4, 2H),
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6.72 (s, 1H), 4.76 (s, 2H), 3.81 (m, 4H), 1.25 (m,, 2H), 0.38 (m, SH).

PREPARATION 13

- [4+(7-Chloro-1,3-dimethyl-2, 4-d10xo-2,3,4,5—tetrahydro-lﬂ-pyrrolo[3,2-

d]pynm;dm-&yl)phenoxy]'acetlc acid

To a solution of tﬁe title compound of Preparation 4 (0.5 g, 1.52 mmol) in
glacial acetic acid (3 mL) was slowly added sulfuryl chloride (0;13 mL) and the mixture
was sﬁrred at room temperature for 4 hours. The reaction mixture was carefully poured
into stirred ice-water and the aqueous suspension was partitioned between |
dichloromethane and brine, then the organic phase was separated, washed with water,
dried (MgSQ) and evaporated under reduced pressure to yield the title product (506
mg, 90%) as an off white solid. ' | V

5 'H NMR (DMSO): 12.7 (s, 1H), 76(d,2H),70(d,2H) 4.8 (s, 2H) 3.7 (s,

' 3H), 3.3 (s, 3H).

PREPARATION 14
[4-(7-Bromo-2,4-dioxo-1,3-dipropyl-2,3 4,5-tetrahydro—1H—pyrrolo[3,2-
d]pynmxdm-6-yl)phenoxy]acetlc acid

To a solution of the title compound of Preparauon 2(lg2. 59 mmol) in glacial
acetic acid (22 mL) was slowly added bromine (0.187 mL, 3.63 mmol) and the mixture
‘was stirred at room teinperanlre for 1 hour. Then the reaction mixture was poured into
ice-water and partitioned befween dichloromethane and brine, the orgﬁm’c phase was
separated, dried (MgSO,) and evaporated under reduced pressure to yield the title
product (0.88 g, 73%) as an orange solid. ' | '

& 'H NMR (DMSO): 127(5 1H), 7.5 (4, 2H), 69(d,2H) 4.7 (s, 2H), 4.1 (8,
2H), 3.8 (t, 2H), 1.5 (m, 4H), 0.86 (dt, 6H).
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PREPARATION 15 '
[4-(7-Chlqro-2,4-diox6—1,3-dipropyl—2,3,4,5-tetrahydro-lH-pyrrolo[3,2-
d]pyrimidin-6-yl)phenoxy]aéetié acid | | ' _
Obtainéd as a yellow solid (89%) from the title compound of Preparation 2
following the procedure described in Preparation 13.
S‘HNMR(DMSO) 12.7 (s, 1H), 7.6 (4, 2H), 70(d,2H) 4.7 (s, 2H) 41(t,
2H), 39(t,2H) 1.6 (m, 4H), 0.9 (dt, 6H).

PREPARATION 16

[4-(1,3-D1methyl-2 4-dxoxo-2,3 4,5-tetrahydro—1H-pyrrolo [3,2-d]pyrimidin-6-yi)-3-
methoxyphenoxy]acetic acid

a)Following the same procedure as in Preparation 3, from 1,3,6-trimethyl-5-nitro-1H-
’pyrimidine-2,4—dione and (4-formy!-3-methoxyphenoxy)acetic acid ethyl ester, [4-(1,3-

- dimethyl-2,4-dioxo-2,3,4,5-tetrahydro- 1 H-pyrrolo( 3,2-d]pyrimidin-6-y1)-3-

methoxyphenoxy]Jacetic acid ethyl ester was obtained (50% overall) as a yellow solid.

m.p.(EtOH/H,0): 234-236 °C. .

b lHNMR(DMSO) 11.75 (bs, 1H), 7.66 (d, IH) 6.65 (d, IH) 6.54 (dd, 1H),
6.48 (s, 1H), 4.81 (s, 2H), 4.14 (q, 2H), 3.83 (s, 3H), 3.36 (s, 3H), 3.20 (s, 3H), 1.17 (¢,
3H). '

- ESUMS (m/e, %): 387 (M, 100).

b)A stirred mixture of the above compound (1.43-g, 3.7 mmol) and 10% NaOH
(37 mL) in ethanol (37 mL) was heated to reflux temperature for 1 hour. The resulting

_mixture was concentrated under reduced pressure and the residue was treated wifh 10%

HCI. The precipitate was collected by ﬁitration and washed with EtOH to ﬁeld the title
product (1.3 g, 99%) as a white solid. | |

m.p.(MeOH/H,0): 260 °C (dec.). |

8 '"H NMR (DMSO): 11:84 (bs, 1H), 7.72 (4, 1H), 6.71 (s, lH‘), 6.54 (m, 2H),
4.77 (s, 2H), 3.89 (s, 3H), 3.43 (s, 3H),*3.27 (s, 3ED).
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PREPARATION 17
[4—(1,3-D1methyl—2 4-dioxo-2,3,4, 5-tetrahydro-LI-I-pyrrolo [3,2—d]pynm1d1n—6—yl)—2-
methoxyphenoxy] acetic acid » :

Obtained as a wh;te solid (25% overall) from 1,3,6-trimethyl-5-nitro-1 H-

- pyrimidine-2,4-dione and (4-formyl-2-methoxyphenoxy)acetic acid ethyl ester

following the procedure described in Preparation 16.

" m.p. (MeOH/H 0): >300 °C (dec.).

| 8 '"H NMR (DMSO): 12.3 (bs, 1H), 7.60 (s, 1H), 742(d, 1H), 6.91 (4, lH), 6.68
(s, 1H), 4.73 (s, 2H), 3.88 (s, 3H), 3.43 (s, 3H), 3.27 (s, 3H).

PREPARATION 18 .
2 -[4-(2, 4-Dloxo-1,3—dnpropyl-2,3,4,5-tetrahydro—1H-pyrrolo[3,2-d]pyrumdm-6—
yDphenoxy]propionic acid

~ Obtained as a yellow solid (41% overall) from 1,3-dipropyl-6-methyl-5-nitro-
1H-pyrimidine-2,4-dione and 2-(4-formylphenoxy)propionic acid following the
procedure described in Preparation 2. ‘

5 '"H NMR (DMSO): 11.5 (s, IH) 7.5 (d, 2H), 7.0 (d, 2H), 6.1 (s, 1H), 4.9(q,

1H), 4.0 (t, 2H), 3.9 (¢, 2H), 1.8 (d,3H), 1.7 (m, 4H), 0.9 (t, 6H).

PREPARATION 19
2-{4-(1,3-Dimethyl-2, 4-d10xo-2,3,4,5—tetrahydro—lH-pyrrolo{3,2-d]pynmldm-6-
yl)phenoxy]proplomc acid

Obtained as a yellow solid (53% overall) from 1,3 6-tr1methyl—5-mtro-1H—

- pyrimidine-2,4-dione and 2-(4-formylphenoxy)propionic acid following the procedure

described in Preparation 2. _
§ '"H NMR (DMSO): 12.2 (s, 1H), 7.8 (d, .2H), 6.9 (d, 2H), 3.9 (m, 1H), 3.4 (s,

" 3H),3.2 (s, 3H), 0.9 (dt, 3H).
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PREPARATION 20 ,
2-[4-(2, 4-Dioxo-1,3-dipropyl—2§,4,$tetrahydro—lH-pyrrolo[3,2-d]pyrimidin-6—
yl)phenoxy]butyrlc acid _ L |
Obtained as white solid (65% overall) from 6-methyl-5-nitro-1,3-dipropyl-1H

pyrimidine-2,4-dione and 2-(4-formylphenoxy)butyric acid followmg the procedure
described in Preparation 2.

. 8 'TH NMR (CDCl,): 11.60 (bs, 1H), 7.51 (d, 2H), 702 (d, 2H), 4.78 (¢, lH) 4.05
(t,2H') 394(t,7H) 2.18 (m, 2H), 1.77 (m, 4H),. 1.22 (t, 3H), 0.98 (dt, 6H). |

PREPARATION 21

2-[4-(2,4-Dioxo-1 ,3-dipropyl-2,3,4,5-teti'ahydro-IH-pyrrolo[3,2-d]pyrimjdin—6—

yl)phenoxy]-2-methylpropionic acid - v A
Obtained as white'solid (25% overall) from 6-methyl-5-nitro-1,3-dipropyl-1H

pyrimidine-2,4-dione and 2-(4-formylphenoxy)-2—methylproplomc acid following the

procedure described in Preparation 2. :

5 'H NMR (CDCly): 11.6 (s, 1H), 7.4 (d, 2H), 7.0 (d, 2H), 6.0 (s, 1H), 4.0 (t, 2H), 3.9 (t,

2H), 1.7 (m, 10H), 0.9 (t, 6H). |

PREPARATION 22
[4-{2,4-Dioxo—1,3+dipropyl-2,3,4,5-tetrah3}dro-lH.-pyrrolo[3,2-d]pyrimidin-6—

- yl)phenoxy]phenylacetic acid

Obtained as white solid (90% overall) from 6-methyl-5-nitro-1,3-dipropyl-1H-
pyrimidine-2,4-dione and (4-formylphenoxy)phenylacetic acid following the procedure

~ described in Preparation 2.

§ 'H NMR (CDCL,): 11.5 (s, 1H), 7.7 (d, 2H), 7.5 (d, 2H), 7.1 (d, 2H), 6.1 (s,
1H), 5.8 (s, 1H), 3.9 (m, 4H), 1.7 (m, 4H), 0.9 (dt, 6F).

68



10

15

20

25

WO 03/000694 PCT/EP02/06727

PREPARATION 23 |
3-{4—(2,4—Dioxo—1,3-dipropyl-2,3,4,5-tetrahydro—lH-pyrrolo[3,2-d]pyﬁmidix;-6-,
yl)phenyl]propionic acid | |

Obtained as white solid (22% overall) from 6-methyl-5-nitro-1,3-dipropyl-14

- pyrimidine-2,4-dione and 3-(4-formylphenyl)propionic acid following the procedure

described in Preparation 2.
- § 'H NMR (CDCl,): 12.3 (s, 1H), 12.1 (s, 1H), 7.8 (2H, d), 7.3 (d, 2H), 6.7 (s,

1H), 3.8 (m, 4H), 2.8 (t, 2H), 2.5 (t, 2H), 1.6 (m, 4H), 0.9 (dt, 6H). -

PREPARATION 24
3-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-1H-pyfrolo{3,2-d]pyrimjdin-6-
yDphenyl]acrylic acid

Obtained as whitesolid (20% overall) from 6-methyl-5-nitro-1,3-dipropyl- 15

. pyrimidine-2,4-dione and 3-(4-formylphenyl)acrylic acid following the procedure

described in Preparation 2. :
5 'H NMR (DMSO): 12.3 (s, 1H), 7.9 (d, 2H), 7.'7 (d, 2H), 7.5 (4, 1H), 6.8 (s,
1H), 6.5 (d, 1H), 3.8 (m, 4H), 1.5 (m, 4H), 0.8 (dt, 6H).

PREPARATION 25

- 4-{4_1-(2,4-Dioxo—1,3-dipr,opyl—2,3,4,5-tetrahydro—l_H-pyrrolo[3,2-d]pyrimidin-6‘-

yl)pbenoxy}butyric acid

Obtained as white solid (45% overall) from 6-methyl-5-nitro-1,3-dipropyl-14
pyrimidine-2,4-dione and 4~(4-formylphenoxy)butyric acid following the procedure
described in Preparation 2. | ' |

5 'H NMR (CDCLy): 11.7 (s, 1H), 7.7 (d, 2H), 6.9 (4, 2H), 6.1 (s, 1H), 4.2 (bs,
2H), 3.9 (m, 4H), 2.1 (bs, 2H), 1.7 (m, 4H), 0.9 (m, 6H).
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PREPARATION 26 _ ,

4-(2,4-Diqxo;-1,3-dipropyl-2,3,4,5-tetrahydro—1H-pyerlo [3,2-d]pyrimidin-6-

y)benzoic acid ‘ - o
Obtained as yellow solid (36% overall) from 6-methyl;5-nit1'o— 1,3-dipropyl-1H

~ pyrimidine-2,4-dione and 4-formylbenzoic acid following the procedure described in

Preparatxon 2.
3 IHNMR(DMSO) 13.0 (bs, 1H), 12.6 (5, 1H),8 0 (dd, 4H), 6.9 (s, 1H), 3. 9(m,4H),
1.6 (m, 4H), 0.9 (dt, 6H).

PREPARATION 27
[4-(2, 4—D10xo—3—propyl-2,3,4,5-tetrahydro-IH-pyrrolo[3,2 d]pyrimidin-6-
yl)phenoxy]acetic acid
Obtained as a yéllow solid (6% overall) from 6-methy1—5-mtro-3-propyl-lH-

pyrimid1ne~2,4—d10ne and (4-formylphenoxy)acetic acid following the same procedure
described in Preparation 2.

§ 'H NMR (DMSO): 12.9 (s, 1H), 11 9 (s, 1H), 11.0 (s, 1H), 78(d,2H) 69(d,
2H),62(d, 1H), 4.7 (s, 2H), 3.8 (t, 2H), 1.6 (m, 2H),09(t,3H)

PREPARATION 28
{4-13-Methyl-1-(3-morpholin—4:—ylpropyl)-2,4—dioxo—2,3,4,5-tét;:ahYdro-1H-
pyrrolo(3,2-d]pyrimidin-6-yl]phenoxy}acetic acid hydrochloride

a) A solution of 3,6-dimethyl-1-(3-morpholin-4-yipropyl)-5-nitro-14-
pYrim1dme-2,4-d10ne (0.50 g, 1.60 mmol), (4-formylphenoxy)acetic acid (0.31 g,1.76
‘mmol) and piperidine (79 pL, 0.80 mmol) in ethanol (8 mL) with 3A molecular sieves
(0.83 g) was refluxed for 3 hours. The resulting suspension was filtrated and the filtrates
were evaporated under reduced pressure. The residue was sﬁspended in water (100 mL),
extracted with dichloromethane and water was evaporated under réduced pressure to |
yield (4-{-2-[1-methyl-3-(3-morpholin-4-ylpropy!)-5-nitro-2,6-dioxo-1,2,3,6-
tetrahydropyrimidin-4-yl]vinyl} phenoxy)acetic acid (0.76 g, 100%) as. a yellow solid.
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b) To a stirred solution of the above compound (0.76 g, 1.60 mmol) in formic
acid (15 mL) was slowly added sodium dithionite (1.64 g, 8.00 mmol) and the mixture
was reﬂux:ed ovemight. The solvent was evaporatéd undef reduced pressure, the residue.
was redissolved in a mixture of dichloromethane and methanol and the insoluble salts
were separated by filtration. The filtrates were acidified until pH 3 by adding dioxane
saturated with hydrochloﬁc acid, the solvent was evaporated under reduced pressure and
the residue was triturated with a mixture of dichloromethane-diethyl ether, to yield the
title cbmpouﬁd as a dark yellow solid (0.70 g, 99%). | _

" 5 'H NMR (CDCL): 9.8 (s, 1H), 7.8 (d, 2H), 6.9 (d, 2H), 6.6 (s, 1H), 4.6 (s, 2H),
3.9 (t, 2H), 3.6 (m, 4H), 3.3 (s, 3H), 2.3 (m, 6H), 1.8 (m, 2H).

PREPARATION 29 | |
6—(4-Hydx_'oxymethylphehyl)-l,3-diméthyl—1,S-dihydropyrrblo[3,2-d] pyrimidine-
2,4-dione - _ o

a) To a solution of 6-methyl-5-nitro-1,3-dimethyl-14-pyrimidine-2,4-dione
(1.59 g, 7.99 mmol) in dry dioxane (50 mL) was added‘piperidine (1.18 mL, 11.99
mmol), 4-formylbenzoic acid (1.44 g, 7.99 mmol) and 3 A molecuiar sieves. The
mixture was stirred at 50 °C for 5 hours. The resulting solution was concentrated under
vacuum.and the residue was uéated with ethyl acetate, washed with 10% aqueous

hydrochloric acid (3 x 50 mL) and brine (3 x 50 mL), dried (Na,SO,) and evaporated

~ under reduced pressure. The obtained residue was crystalized from ethanol to yield 4-[2-

(1,3-dimethyl-5-nitro-2,6-dioxo-1,2,3,6-tetrahydropyrimidin-4-yl)vinylJbenzoic acid

(1.89 g, 70%) as a yellow solid.

b) To a stirred solution of the above compound (0.50 g, 1.51 mmol)vin formic
acid (15 mL) was slowly added sodium dithionite (1.84 g, 10.56 mmol) and the mixture
was refluxed fof 24 hours. The resulting solution was cooled to room temperature and
poured into water. The resulting precipitate was collected by filtration, washed with
water and dried under vacuum to yield 4-(1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-
1H-pyrrolo(3,2-d]pyrimidin-6-yl)benzoic acid (0.37 g, 80%) as a w_hité solid.
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c) To a stirred solution of the above éompound (0.20 g, 0.66 mmol) in dry
tetrahydfqﬁlran (3 mL) at 0°C and under argon atmosphere, was slowly addeda 1 M
solution of borane in tetrahydrofuran (6.67 mL, 6.67 mmél) and the mixture was
refluxed for 24 hours. The resulting solution was cooled to room temperature, methanol |
was slowly added and the solvent was evaporated under reduced pressure. The residue
was suspended in ethyl acetate (100 mL), washed with 10% aquéous sodium hydroxide
(2 x 10 mL) and water (10 mL). The organic layer was dried (Na,SO,) and evaporated
undef reduced pfessure. The obtained residue was crystalized from a mixture of dietyl
ether and methanol to yield the title compound (0.080 g, 40%) as a white solid

S‘HNMR(CDCI,) 12.3 (bs, 1H), 7.8 (d, 2H), 7.3 (d, 2H), 6.7 (s, IH) 5.2,
1H) 45(d,2H) 34(s 3H), 3.2 (s, 3H).

PREPARATION 30 -

~ 6~(4-Hydroxymethylphenyl)-1,3-dipropyl-1,5-dihydropyrrolo(3,2-d]pyrimidine-2,4-

dione

Obtained as a white solid (65% overall) from the title compound of Preparanon
26 following the procedure descnbed in Preparation 29¢.

§ '"H NMR (CDCl,): 12.2 (bs, 1H), 7.7 (d, 2H), 7.2 (d, 2H), 6.7 (d, 1H), 5.12 (m,
1H), 4.4(d, 2H), 3.7 (m, 4H), 1.4-1.55 (m, 4H), 0.65-0.8 (m, 6H). '
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TABLE 3
S o
R N
0 N—R"
o N / R10’
5
R
Examplev ‘ Rl Rz NRIORII
No
1. | apr | apr HN—@
2 Pr Pr (N N
n n '
3 nPr nPr HN—@—F
4 nPr | nPr C@
N
5 nPr nPr HN—@-G
. . F
6 nPr | nPr Hw@—é—F
: F
7 nPr nPr HN—@——:’N
. 0
8 nPr nPr HN*@%
NH,
9 nPr

I e e
nPr N N\?
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No R R NR ‘R
10 nPr nPr

11 ‘ nPr nPr

12 nPr nPr

13 nPr nPr

14 nPr nPr

15 nPr nPr

16 nPr nPr

17 nPr nPr

18- nPr nPr -

19 ‘nPr nPr

20 nPr nPr
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Example

R

1 1 11
No R NR°R
0
ey
21 nPr nPT '
2 | | wbr HN_@_/
7
23 nPr nPr HN—@—§=O _
. NH,
24 nPr nPr HN—@—OH
25 nPr nPr HN
26 " nPr nPr |, —@—o/—Q
P
27 nPr nPr N\ /N_<O
Q
28 nPr nPr h :’ 4\ C /
29 nPr nPr |/ \N_{)_@
— %
. Ox 3,/
30 nPr nPr HN_@_/ ‘D
31 nPr | nPr |N
32 nPr nPr
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Example

1 2 1 1
No R R NR“R
—
33 nPr nPr | —
34 nPr | nPr N 7
N
/ T\ \
N - N
_/ |
35 nPr nPr
"N NH
N
o}
36 nPr nPr -HN‘Q_«NJVV
/
37 nPr nPr HN—@—N{—
ci
38 npr | oabr (N N—( N
a
: . s Gl
39 | aPr | nPr NCN_(‘ND/
Q
40 nPr nPr HN_@_Q_.
4] nPr nPr O[Q
N N
- H
42 nPr nPr HN—@—I
. HO ;
HN
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Example R! k'z NRI°R!
No ,
44 nPr | nPr ”"“i_@
HO\‘
, HN
. HO A
45 nPr | nPr m
. HN OH
46 nPr nPr
HO
47 nPr nPr _)—@—on-:
HN
HO
OH
48. | mPr | nPr HNJ—Q:
. OH
HN/, .
49 nPr nPr |
HO ,
H
N N :
50 nPr nPr B:H \z f
HO ’
51 nPr nPr HN@
(0]
52 nPr | apr |°N
Q
—OH
53 nPr | aPr |
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Example

R?

1 0p11
Yo | B NR'R
Y
4 | nPr | nPr HN‘@_)L“
55 Me | Me [~
56 Me Me HN—@—Br
57 Me Me HN-—@
58 Me Me HN—@—F
59 . Me Me (N N—
—/
60 Me Me [N ©
\_/
61 Me Me -
N
62 Me Me HN—O,.
_ o)
63 Me Me |HN O
N
64 Me Me HN—<\ :@
N
65 Me Me HN%N
N
66 Me | Me [;@
s
67 Me | Me |mn— 1
N’
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Examp‘le '

R

1 1 11
Yo | NRR
68 Me -Me |N N-
: ‘L_/
. o
69 Me Me HN—@—N: _
. .-
A / \
70 M Me |N
 Me N F
71 Me Me | 7\
N N
\/
/
» » : o)
72 Me Me /\
N N
- \—/
/7 \ /
73 M M N
e e N o
F F
F
74 Me Me | —\
S N
N
"\ N=
75 Me Me N N
: N/ N\ /
N=
76 Me | Me |N ~—<\N :/>
77 Me | Me N/—O
: ' AN
78 Me Me N
AN
HN
79 Me | Me
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Example

RZ

1 1 11
‘No R NR”R
HN y
80 Me Me \—Q—F
HN (o]
81 Me | Me | (]
HN
82 Me | Me \—Q—'c:
: HN,
83 Me Me )-@
O_
84 Me | Me ”\_@’ |
HN
85 - Me Me @
H
86 Me Me “Blf “2 :(
87 Et Et HN—@
88 Et Bt [N N
‘ /
89. Et Et |HN =N
90 nPr Me HN—@
91 nPr Me HN—©f-F
HN
92 nPr | Me L@—cx
- nPr Me C@
N
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Example R kz | NRUR"
No :
94 nPr Me N N
n_/
95 nPr Me [N N F
_ 0
9% Pr M HN
' n,' 4e o_/
OH '
. N
97 nPr Me
. // N .
98 , nPr Me N%
100 nPr Me [N ><
. /
101 | nPr-| Me NQ—@—O
. Q
102 nPr Me HN‘®__>'O\__
103 nPr | Me
N NH
—/
S “
104 | nPr | Me N\_JN—<\N:©/
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-Example R! Rz NR!’R!
No . ..
105 nPr | Me C\/EQ
N N
H
106,'. nPr Me HN—©—|
H
107 nPr Me ”B:H N; f
108 Me nPr HN—@—F .
109. Me | nPr HN—@
110 Me nPr HN—@—Br '
111 Me | nPr qj
. N
HN
112 Me | nPr \—Q
113 Me nPr N/—@
\
114 Me nPr N N—@
_/
115 Me nPr N/-—\N‘Q
_/
116 Me | nPr
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R

Example R! NRIRM
" No .
117 Me |MeOPro HN—-O
118 Me |MeOPro HN—@
119 iBu | Me HN—@
120 iBu | Me |N W
\__/
X (o]
121 q Pr [N |
g o—/
/
122 q nPr NC>—©—0
\ /
123 H pr |N W o
" \_/
124 H nPr HN—@—Br
125 H nPr ~HN—@—F'
126 | MeOEt | MeOEt HN—@'
127 | MeOEt | MeOEt HN—@—-F
128 MeOQOEt | MeOEt HN—@—Br
\
129 | MeOEt | MeOEt [N N
\__/
130 | MeOEt | MeOEt |
B N N e
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Elelvmple R R NRRY
0 .
132 D—/ [>_/ Hn—©.—s=
133 [>_/ [>_/ HN—@—Br
, v
134 N N
135 |/ | D>/ (:@
TABLE4
Ex;mple R] Rz ) R3 NRXORII
[1]
136 | Me | Me | Cl HN—Q-—_—_
137 nPr nPr Br . HN—@
18 | oap | oahc | Br e )
139 WPr | aPr | Q HN—O—F
140 nPr | mPr | Cl HN—@-.
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Example Rl Rz o R3 NR10R11
No '
141 nr | nPr | Ql HN-—@—Br
Cl :
142 nPr nPr Cl HN@
143 nPr | nPr cl HN—Q—q
. F
144 nPr | nPr | Cl HN@ |
HN -
145 nPr nPr Cl \—Q—F
. ‘ : -/
146 ‘ nPr nPr Cl HNO—O
| HN
147 nPr nPr C1 @
148 | npr | apr | Cl HN—-@—
v , F
149 nPr | nPr | Cl | |
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Example R! R? NRR!
No
150 Me | Me HN—@
151 Me Me HN—@—F
_ HN
152 Me Me \—Q—‘cx
153 Me | Me »C@
154 Me Me [N  N-
/
155 Me. Me HN—'-@-—:N
156 Me Me HN—@—Br _
157 Me | Me NO——@—
158 Me Me N N
—/
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Example

1 2 1 11
N R R NRR
159 | Me | Me HN—@
160 Me Me HN—@—F
HN
161 Me Me \—Q—cn
162 | Me | Me N(:@
163 Me Me |N N O
\__/
164 Me Me HN—@——EN
165 Me | Me HN—@—Br
(o]
166 Me Me |HN
, o’
167 Me Me NC>——©—0-
168 Me Me |N N J
| \_/
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Example | o | g | g | ® NRUR"

No _
169, nPr nPr H Me |
170 nPr nPr . | H ~ Me N(:@
171 nPr nPr H Me NmN
172 ar | nPr | H | Me \;Q—cx
173 nPr nPr. H VMe F
174 | aPr | st | H | Me —Qo/ |
175 | Me | Me | H | Me —©
176 Me Me H Me —-@—F
177 Me Me H Me @—sr
178 Me Me H Me —Q
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Example 1 2 Ts ‘ 9 op 1

| R R R | R NR’R
No .
179 Me | Me H Me @
180 nPr | nPr H Et AN—O
181 nPr nPr H Et HN—@—-F
182 nPr nPr H Et HN—@—Br
183 nPr nPr H Et N N
184 nPr | nPr g | Et @
185 nPr nPr Me Me HN—@
186 aPr | nPr | Me | Me HN-@-—F
187 nPr nPr Me | Me HNBr'

188 P Pr | M Me [N

4 nPr n Ae e N

189 nPr | nPr | Me Me »C@
190 nPr nPr H Phe HN—@
191 nPr nPr |. H Phe HN-@—F'
192 - nPr nPr H Phe |N N

\_/
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Exia\{mple R! R? L, NRR!
0
193 nPr nPr | -CH,CH,- HN'—@
194 nPr | nPr | -CH,CH,- HN—@—F
195 nPr Pr | -CHCH- [N W
n n CH,CH,
196 | nPr | nPr | -CHCH.- N(:@
197 | nPr | nPr | -CH=CH- lm—( )
198 nPr | nPr | -CH=CH- [N N
. ol AN
199 nPr | nPr | -CH=CH- @
200 wPr | nPr | -O(CHy:- HN—@
201 nPr | nPr | -O(CH,)- HN—@—F
‘ /N
202 Pr P -O(C - [N N
| n nPr ( H,), _
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Example R R? L, NRR!
No A
203 WPr | nPr | -O(CH),- (:@
H
204 nPr | nPr | -O(CH,);- “BIH N\z f
TABLE9
/
R1
NN | N o)
1y .
0~ °N — N—R
|, Rm’
R .
Example R R? NRR"
No »
205 nPr- | nPr HN—-@
. 206 nPr . nPr _HN—@-F
207 nPr | nPr HN—@—Br
208 nPr nPr [N - N
\_/
209 ‘nPr | nPr »C@
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TABLE 10
7o ‘
R\ N SR
| 0
f OJ\N . %
lIRZ
Example Y R R¢

- No

O—N

4 ) -
210 _ nPr nPr N .
_ 1 0-N .
211" | nPr | nPr \>—©—F
1 HN A

O—-N
212 nPr nPr Y
, _ .
- O-~N
| &)
213 nPr nPr N \ =

. N
214 | nPr | nPr | :@
. (o]
| —
215 nPr | nPr "403\@

216 | nPr nPr o

Q
217 nPr | nPr N/\)O/\Q

92



WO 03/000694

Example

1 6
No R . R
: Yy
218 nPr nPr Al
=
TABLE 11

Example R! R NRMR!
No
’ N
219 NPr nPr AN—C N
. N
A\
220 nPr | nPr HN—_
: HQ
B . N
21 nPr nPr AaN— N
: _ , -
222 nPr | nPr iN—
N /
223 nPr nPr AN—C  D—0
2 N\
224 nPr | nPr. _
HN
. /—'\ F
225 nPr nPr N N F
: —/ F o
_ ci
226 nPr nPro | TN
AN
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Example R! Rz NR“R!
No .
| ‘ TN
227 nPr | nPr | oaNn—C D
—
o-—-
N
228 nPr nPr. un—l  n
, -
N NHz
- 229 nPr nPr 7T
Cl
230 Me Me N
< N
/\ F
231 Me Me NN F
| N "
232 Me “Me N\/_'—_/\N Br
OH
233 Me | Me ND/—O
m
y
234 Me Me NDZ@
235 Me ‘Me " gy
OoH
236 Me Me NDZ—Q—Q
» Cl
237 Me | Me | ~(_n— v
(R}
N ¢
238 Me | Me | =T J
239 Me | Me "QD
N
240 Me | Me Q—Q
| 2
241 Me Me _

H N
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Example R! R? NRUR"
No .
' /
/N f
242 Me Me N N_<o
<
243 nPro Me "O—©
A Cl
244 nPro Me : N— N
Ci
N /
245 nPro Me aNn— N—g
. /——\ ‘ F
246" nPro Me \_/N FF
247 nPro H N 0
- : A4
248 nPro H N N—
_/
249 nPro H HNT - OH
o
250 nPro H —
N
251 nPro. H I~ __Q
) N N
252 wPo | H HN—@—F
253 nPro | H HN—-@—Br
254 H nPro N N
255 Me °©H°'=>- NCN F
256 Me oCn—«w,- N N
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amnt | o | e | wew
No , .
— F
257 | Me |{ hou NCN_Q_QFF
TABLE 12
9 H
1 /
RN N 0
P .
07 N N—R
[, R1o’
R
Example | pi | g L, NRUR"
No
N
258 nPr | nPr | -CH,0- HN—{_\>
| -
259 mPr | nPr | -CHO- | w—
—<_4_<°—
72
260 nPr. | nPr -CH,0- . —
. ; HN ’
Cl
261 nPr | mPr | -CHO- |/ T\
\—
22 | npr | npr | -cHO- | mn—< 1
N’
N/—\N
263 nPr nPr -CH,O- — ,
£
264 nPr | nPr | -CHO- | HN—(
. N—
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Example R! R? L, NR!*RM
No _
265 Me Me -CH,0O- HN—@—F
266 Me Me | -CH,O- _Q
HN
267 | Me | Me | cHO- | w—{ )
N
268 Me Me -CH,0- HN— N
N
269 Me Me -CH,0- HN—
—
270 Me | Me | -CH,O- ””\@
271 Me | Me | -CHO- HN\@S |
' HN o
272 Me Me -CH,0- \@
| 273 Me Me -CH,0- | N N '
274 Me Me -CH,0- | |
HN—_-S
275 nPr nPr  |-O(CH,),0- \@
276 nPr | nPr |-O(CH,),0- HN—@—B(
277 nPr | nPr | -CH,NH- °>\—©
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TABLE 13

ol H 8 Rg
R1 / R 6
\N N | R
| W, o
oy
Rz
. Example | R! R? R® R’ R®
No ‘ .

. _ - -
278 | mpx | mr | B | H | < :©/
(0]
- . N
279 nPr | nPr | H H — ]@
o
280 | Me | Me H H |
281 Me | Me | H H /&ﬁx@
° \
22 | nr | Me | H | H /4\)\©
283 | nPr Me | H H ’4\)\@&'
' F
. ‘ . N cl
284 | apr | Me | H | H | — :@/
O A
285 | npr | H | H | H ’ﬁ)\@\
. ’ Br
286 | Me | Me | H | Me "%)\@
3
287 Me Me H Me ”%ﬁ\@\
N F
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Example R R? . R's R’ Ré ‘
No .
: ’ : . O~—nN
288 Me | Me | H | Me /QN)\@
_ Y
. v O—KJ o
289 Me | Me | H | Me ’4\)\@\
: . ’ 57
TABLE 14
9 H
1 / H - 6
RN N N—R
1
A A
)
2
5 R
Example R! R: R® '
No
290 nPr nPr —-@—-Br
ot | e | | Y
EXAMPLE 1
2-{4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-1H-pyrrolo(3,2-d]pyrimidin-6-
10  yDhphenoxy]-N-phenylacetamide
' a) To a solution of the title compound of Preparation 1 (300 mg, 0.72 mmol) in
anhydrous tetrahydrofuran (20 mL) under argon atmosphere was slowly added at —40°C
N-methylmorpholine (0.079 mL, 0.72 mmol) and isobutyl chloroformate (0.093 mL, |
0.72 mmol). The mixture was stirred at <40°C for 2 hours. Then aniline was added
15  (0.066 mL, 0.72 mmol) and the mixture was stirred 15 minutes at —40°C.and 12 hours at
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room temperature. The resulting solution was evaporated under reduced pressure and.
the residue was partitioned between dichloromethane and a saturated aqueous solution
of sodium:bicarbonate. The organic phase was separated, Washed with water and brine,
dried (Na,S0O,) and evaporated under reduced pressure. The resultiﬁg crude was puriﬁed
by flash column chromatography on silica-gel (dichloromethane) to yield the
intermediate amide as a yellow solid (150 mg, 42%). |
 m.p.(EtOH): 62-64°C |
8 'HNMR (CDCL,): 8.18 (bs, 1H), 7.59 (d, 2H), 7.46 (d, 2H), 7.12 (m, SH), 6.53

(d, 1H), 4.66 (s, 2H), 3.91 (m, 4H), 1.68 (m, 4H), 0.97 (m, 6H). |

ESIMS (m/e,%): 492 (M, 46). |

b) A stirred solution of the above compound (150 mg, 0.305 mmol) in
triethylphosphite (2 mL) was refluxed under argon atmosphere for 5 hours. The mixture
was cooled to room tempeérature and the resulting precipitate was collected by filtration,
washed with ethyl ether and dried under vacuum to yield the title compound (65 mg,
46%) as a white solid. -

m.p.(MeOH/H,0): 257-259°C

§ 'H NMR (DMSO): 12.20 (s, 1H), 10.10 (s, 1H), 7.87 (d, 2H), 7.63 (4, 2H),
7.32 (m, 2H), 7.07 (m, 3H), 6.65 (s, 1H), 4.75 (s, 2H), 3.85 (m, 4H), 1.61 (m, 4H), 0.88
(m, 6H). | | '

ESI/MS (m/e,%): 460 (M”, 100).

EXAMPLE 2
6-{4-[2-Oxo0-2-(4-phenylpiperazin-1-yl)ethoxy]|phenyl}-1,3-dipropyl-1,5-

_ .dlhydropyrrolo[3,2-d]pynm1dme-2 4-dione

Obtained as a white solid (20%) from the title compound of Preparanon 1 and 1-
phenylpiperazine following the procedure of example 1.

m.p.(MeOH/H,0): 180-184°C '

& 'H NMR (DMSO): 12.15 (s, lHj, 7.86 (d, 2H), 7.25 (m, 2H), 7.00 (m, 4H),
6.83 (m, 1H), 6.66 (s, 1H), 4.96 (s, 2H), 3.87 (m, 4H), 3.63 (m, 4H), 3.21 (m, 2H), 3.14
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(m, 2H), 2.51 (m, 4H), 0.90 (m, 6H).
ESUMS (m/e,%): 529 (M, 19).

EXAMPLE 3
2-[4-(2,4-Dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-1H-pyrrolo(3,2-d]pyrimidin-6-
yl)phenoxy]-N-(4-ﬂuordphenyl) acetamide
* Obtained as a white solid (23%) from the title compound of Preparation 1 and 4-

fluoroaniline following the procedure of example 1.

m.p.(MeOH/H,0): 256-258°C

& 'H NMR (DMSO): 12.21 (s, 1H), 10.18 (s, 1H), 7.89 (m, 2H), 7.63 (m, 2H),
7.12 (m, 4H), 6.67 (s, 1H), 4.77 (s, 2H), 3.84 (m, 4H), 1.61 (m, 4H), 0.51 (m, 6H).

ESUMS (m/e,%): 478 (M, 100). "

EXAMPLE 4

6-{4-[2-(3,4-Dihydro-1H-isoquinolin-2-yl)-2-oxoethoxy] phenyl}-1,3-dipropyl-1,5-

'dihydropyrrolo [3,2-d]pyrimidinef2,4-dione

To mixture of the title compound of Preparation 2 (480 mg, 1.24 mmol), N-(3-
dimethylaminopropyl)-N -ethyl carbodiimide hydrochloride (285 mg, 1.49 mmol), 1-
hydroxybenzotriazole (201 mg, 1.49 mmol) and triethylamine (0.44 mL, 2.48 mmol) in
dirgethylformamide (20 mL) was added 1,2,3,4-tetrahydroisoquinoline (0.205 mL, 1.61

‘mmol) and the mixture was.stirred at room temperature overnight. The resulting

solution was evaporated under reduced pressure and the residue was partitioned between
dichloromethane and a saturated aqueous solution of sodium bicarbonate. The organic
phase was separated, washed with water and brine, dried ('NaiZSO4) and evaporaxed under
reduced pressure. The resulting crude was purified by flash column chromatography on
silica-gel (hexanes:ethyl acetate 1:1) to yield the title compound as a white solid (270 |
mg, 43%). ‘

m.p.: 176.9-177.6°C _ :

& 'H NMR (DMSO): 12.22 (bs, 1H), 7 83 (d, 2H), 7.20 (m, .4H); 7.00 (4, 2H),
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6.65 (s, 1H), 4.98 (s, 2H), 4.67 (m, 2H), 3.85 (m, 4H), 3.70 (m, 2H), 2.86 (m, 2H), 1.65

(m, 4H), 0.89 (m, 6H).
"ESIMS (m/e,%): 500 (M, 82).

EXAMPLE 5 ' .
N—(4—Chlorophenyl)—2-[4—(2,4-dioxo—1,3-dipropyl—2,3,4,5-tetrahydro—IH-
pyrrolo[3,2-d]pyrimidin-6-yl)phenoxy] acetamide

' To mixture of the title compound of Preparation 2 (80 mg, 0.21 mmol), N-(3-
dimethylaminopropyl)-N -ethylcarbodiimide hydrochloride (44 mg, 0.23 mmol), 1-
hydroxybenzotxiazolé (31 mg, 0.23 mmol) and polymer bound morpholine (280 mg,
2.75 mmol/g based on nitrogen analysis) in dimethyiformamide (4 mL) was added 4-
chloroaniline (32 mg, 0.25 mmol) and the mixture was stirred at room temperature
overnight. To the resulting suspension was added macroporous triethylammonium
methylpolystyrene carbonate (250 mg, 2.8-3.5 mmol/g based on ﬁin'ogen elemental
analysis) and Amberlyst 15 (650 mg) as scavengers and stirred for 2 hours (in case of
acidic or basic final products the corresponding scavenger was not added). The resulting
suspension was filtered and evaporated under reduced pressure. The residue was
triturated with a mixture of MeOH:ethy! ether and the precipitate collected by filtration
to yield the title compound as a white solid (80 mg, 78%). o |

- ESUMS m/e: 495 (IM+H], C,sH,,CIN,O,).

" Retention Time (min.): 11.0

EXAMPLE 6-53

The compounds of this invention were synthesized from the title compound of

- Preparation 2 following the procedure of example 5 and using the corresponding

reactant respectively. The ES/MS data, HPLC retention times and yields are

summarised in the following table.
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TABLE 15

Example | g o Tl.f;f‘(‘g?:) Yield %
HT : |
6. CpH,,F;N,O; [N;I;I] 111 35
7 }C27H27N504 486 10.2 60
8 C,H,N,O, |. 504 9.1 48
9 CyeH3,NO, 532 9.5 57
10 CrHoN,O; 491 103 76
11 CHNO, | 475 107 | 38
12 CyeH;oN,O; | 503 10.1 64
13 CyH,,N,05 ) 533 10.8 52
14 C,HFNO, | 329 11.1 75
15 C3oH,,CIN,O, 564 112 37
16 CsoH,N,O, 317 1.5 45
17, C,H,N,0, 554 10.6 55
18 C,.H,.N,0, 620 11.5 40
19 . CouH,,N,05 505 9.7 93
20 | CuH,CINO, | 524 10.6 73
21 CuH,:N,O, 565 11.0 20

22 CsHaoN;O, 500 9.9 63
23 C,HN:O,S 540 9.3 50
24 C,eH,sN,O; 477 9.5 28
25 CH;,N.O, 537 11.4 61
26 CysHLN,O; 567 112 41
27 C3H3: N0, 588 10.5 39
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638

28 CyH,oN,O, 105 64
29 | CLH,N,O, 574 103 39
30 | CHNOS | 608 10.1 76
31 CyHN.O, 605 11.5 66
32 | CLH,N,O, 559 10.9 39
33 | CyuHN,O, 547 10.6 47
34 C,,H,,N,0, 598 8.4 70
35 CyeH1oN50, 606 9.7 71
36 C;,H,sN;0; 558 10.3 65
37 CHNO, | 51 7.0 v
38 C.H,,CLN,0, | = 399 10.7 35
39 C,H,CINGO,S | 621 11.3 56
40 CysHy N5 05 518 9.4 60
41 C,,H,,N;0, 540 10.7 52
42 C,H,,IN,O, 587 112 44
43 CyeH,,N, O, 505 9.8 62
44 ‘ CpH,N,O, 519 10.1 88
45 CypHy5N; 04 586 10.1 65
46 CysH, N0 588 7.3 79
47 C,sH,,N,O4 521 9.0 &7 .
48 CoH,N, O, 551 8.6 84
49 C,oH,,N,Os 517 10.0 63
50 C,.H,N;O, 556 11.0 60
51 CH,N,O; 477 10.1 44
52 C,.H,,N,O, 533 10.3 9.
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53 CystlioNOs | 519 1952 K 57
54 CysHioN,O; 519 9.7 85
'EXAMPLE 54

(4-{2-[4-(2,4-Dioxo-1 ,3-dipropyl-2,3,4,5—tetrahydro-lH-pyrrolo[3,2-d]pyrimidin-6—
yl)phenoxy]acetylammo}phenyl) acetic acid

. To a suspension of the title compound of Example 33 (33 mg, 0.06 mmol) in
methanol (0.3 mL) was added NaOH 2N (0.3 mL) and the mixture was heated at 50°C A
for 1 hour. The mixture was cooled to room termperature and acetic acid was added until
acidic pH was obseryed. The resulting precipitate was collected by filtration and dried to
yield the title compound (13 mg, 42%) as a white solid. |
ESUMS m/e: 519 (M+H]", CsH;oN,Op)-

Retention Time (min.): 9.7

- General procedure for the synthesis of examples 55-76

The reaction took place in a sealed tube under argon atmosphere. Usually 50 mg
of the title compound of Preparation 3 were used and 2 mL of those amines that are

. liquid and 160 equivalents of those amines that are solid. In all reacﬁons a catalytic

-amount of sodium cyanide was added. In case of liquid amines the reaction mixture was

heated at the boiling temperature of the amme and in the case of solid amines 2 mL of
anhydrous dioxane were added and heated to the boiling pomt of dioxane. The reactions
were followed by TLC and when no more starting matenal was left, the mixture was
cooled to room temperature and usually the final product was isolated by filtration of
the corresponding precipitate which was washed with 'ethyl ether. Occasionally the
reaction mixture was concentrated under reduced pressure and the residue
chromatographed on silica-gel (dichloromethane:methanol). The title compounds were
crystallized in mixtures of MeOH:H,0.
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EXAMPLE 55 ' ‘

N-(2-Amipo¢thyl)—2-[4-(l ,3-dimethyl-2,4-diox0-2,3,4,5-tetrahydro-1H-pyrrolo[3,2-

dlpyrimidin-6-yl)phenoxy] acetamide - -
Obtained as a white solid (33%) from the title compound of Preparation 3 and

ethylenediamine following the procedure described above.

5 'H NMR (DMSO): 7.85 (d, 2H), 7.01 (d, 2H), 6.63 (s, 1H), 4.52 (s,ZH) 3.41

(s, 3H),3.25 (s, 3H), 3.12 (m, 2H), 2.50 (m 2H).

EXAMPLE 56
N-(4-Bromophenyl)-2-{4-(1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-
pyrrolo(3,2-d]pyrimidin-6-yl)phenoxy] acetamide

Obtained as a brown solid (15%) from the title compound of Preparanon 3 and
4-bromoam1me following the procedure described above. '

& '"H NMR (DMSO): 7.89 (4, 2H), 7. 19 (d, 2H), 7.00 (d, 2H) 6.67 (s, 1H), 6.57 |
(m, 2H), 4.61 (s, 2H), 3.49 (s, 3H), 3.33 (s, 3H). '

EXAMPLE 57 _ A
2-[4~(1,3-Dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrrolo [3,2-d] pyrimidin-6-
yD)phenoxy]-V-phenylacetamide .

Obtained as a brown solid (74%) from the title compound of Preparanon 3 and

- amlme following the procedure described above.

‘m.p.: >300°C _
3 '"H NMR (DMSO): 12;30 (bs, 1H), 10.22 (bs, 1H), 7.88 (d, 2H), 7.66 (4, 2H),
7.34 (m, 2H), 7.09 (m, 3H), 6.62 (s, 1H), 4.78 (s, 2H), 3.42 (s, 3H), 3.27>(s, 3H).
. ESI/MS (m/e,%): 405 [(M+1)", 46].

EXAMPLE 58 A
2-[4-(1 ,3-Dimethyl—2,4-dioxo—2,3,4,5—tetrahydro—1H—pyrrolo[3,2-d|p_§'rimidin-6-

yDphenoxy]-V-(4-fluorophenyl) acetamide
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Obtained as a white solid (10%) from the title compound of Preparation 3 and 4-
fluoroaniline following the procedure described above. ' |

m.p.: >300°C:

5 '"H NMR (DMSO0): 12.50 (bs, lH) 10.36 (bs, 1H), 8.08 (d, 2H), 7.87 (m, 2H),
7.38 (m, 2H), 7.28 (d, 2H), 6.83 (s, 1H), 5.00 (s, 2H), 3.53 (s, 3H), 3.46 (s, 3H).

ESUMS (m/e,%): 423 [(M+1)", 100]. ”

EXAMPLE 59
1,3-Dimethyl—6—{4—[2-(4-methylpiperazin-l-yl)-2-oxo-ethoxy]phenyl}-l,5-
dlhydropyrrolo[3,2-d]pynm1dme-2 4-dione |

Obtained as a brown solid (7 2%) from the title compound of Preparatlon 3 and
1-methylpiperazine following the procedure described above.

ﬁx.p.: >275°C ° .

-9 II_-I NMR (DMSO): 7.84 (d, 2H), 6.97 (d, 2H), 6.57 (s, 1H), 4.88 (s, 2H), 3.42

(s, 3H), 3.27 (s, 3H), 2.51 (m, 2H), 2.35 (m, 2H), 2.27 (m, 2H), 2.13 (m, 2H).

ESUMS (m/e,%): 412 [(M+1)", 100]. |

EXAMPLE 60 ,
1,3-Dimethyl-6—[4—‘(2-morpholin—4—yl-2-0xoethoxy)phenyl]—l,5-dihydropyi‘roio[3,2-
dlpyrimidine-2,4-dione ' |
Obtained as a brown sohd (27%) from the title compound of Preparanon 3and
'morpho line following the procedure descnbed above.
m.p.: >300°C
3 lHNMR(DMSO) 12.42 (bs, 1H), 8.01 (d, 2H), 7.16 (d, 2H), 6 80 (s, 1H),
5.07 (s, 2H), 3.76 (m, 4H), 3.63 (m, 4H), 3.59 (s, 3H), 3.43 (s, 3H).
| ESUMS (m/e,%): 398 (M, 42).
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EXAMPLE 61 ' . -
6-{4-{2-(3?4-Diliydro-lH-isocjuinolin-2—y_l)-2-oxoethoxy] phenyl}-1,3-dimethyl-1,5-
dihydropyrrolo[3,2-d]pyrimidine-2,4-dione o

Obtained as a white solid (32%) from the title cdmpound of Preparation 3 and
1,2,3,4-tetrahydro isoquigoline following the procedure described above. |

m.p.: >280°C : |

- 8 '"HNMR (DMSO): 12.14 (bs, 1H), 7.71 (d, 2H), 7.07 (m, 4H), 6. 89 (4, 2H),

650(5 1H), 4.86 (s, 2H), 356(m,2H) 3.35 (m, 2H), 3.29 (s, 3H), 3 13 (s, 3H), 2.72
(m, 1H), 2.39 (m, 1H). _

ESI/MS (m/e,%): 444 (M", 34).

EXAMPLE 62 :
N-Cyclopentyl-2-[4-(1 ,32dimethyl-2,4—dioxo-2,3,4,5-tetrahydro—1H-pYrrolo[3,2-
d]pyrimidin-6-yl)phenoxy] acetamide

Obtained as a white solid (81%) ﬁom the title compound of Preparatlon 3 and
cyclopentylamine following the procedure described above

- m.p.: >270°C

3 lHNMR(DMSO) 8.02 (4, 2H), 7. 18 (d, 2H), 6.69 (s, IH) 468 (s, 2H), 4.27
(m, 1H),360(s 3H), 3.45 (s, 3H), 2.03-1.60 (m, 8H) )

ESI/MS (m/e,%): 396 (M, 18).

EXAMPLE 63
N—(4-Acetylphenyl)-z-[4-(1,3-d1methyl-2 4-d10xo-2,3,4,5-tetrahydro—1H-
pyrrolo[3,2-d]pynm1dm-6-yl)phenoxy] acetamide

Obtained as a brown solid (24%) from the title compound of Preparation 3 and
acetanilide following the procedure described above. '

m.p.: >300°C |

E 3 'H NMR (DMSO): 8.03 (d, 2H), 7.93 (d, 2H), 7.85 (d, 2H), 7 15 (d, 2H), 6.68

(s, LH), 4.89 (s, 2H), 3.49 (s, 3H),3.33 G, 3H), 2.60 (s, 3H). |
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ESUMS (m/e,%): 446 (M, 35).

EXAMPLE 64

- N-(1H-Benzoimidazol-2-yl)-2-{4-(1,3-dimethyl-2 A4—diox6-2,3,4,5-tetrahydro—1H-,

pyrrolo[3,2-d]pynm1dm-6—yl)phenoxy] acetamide

Obtained as a brown solid (84%) from the title compound of Preparatlon 3 and
2- ammobenzxmldazole following the procedure described above.

m.p.: >287°C (decomposmon)

5 'HNMR (DMSO): 12.12 (bs, 1H), 7.83 (d, 2H), 7.40 (m, 2H), 7.04 (m, 4H),
6.80 (bs, 1H), 6.58 (s, 1H), 6.04 (bs, 1H), 4.88 (s, 2H), 3.38 (s, 3H), 3.22 (s, 3H).

EXAMPLE 65

' N-(4-Cyanophenyl)-2-[4-(1 ,3-dimethjrl-2,4-dioxo-2,3,4,5-tetrahydi-o-1H-

pyrrolo[3,2-d]pyrimidin-6-yl)phenoxy] acetamide

Obtained as a brown solid .(‘13%) from the title compound of Preparation 3 and
4-aminobehzonitrile following the procedﬁre described above. -

m.p.: 263-265°C

8 '"H NMR (DMSO): 12.18 (bs, 1H), 10.50 (bs, 1H), 7’.79 (m, 6H), 7.05 (m, 2H),
6.60 (s, 1H), 4.77 (s, 2H), 3.37 (s, 3H), 3.24 (s, 3H). | .

- EXAMPLE 66
‘ 6-{4-[2—(3;4—Dihydro-2H-quinolin-1-yl)-2-oxoeth6xy]phenyl}41,3-dimethyl-1,5-

dihydropyrrolo(3,2-d]pyrimidine-2,4-dione

Obtamed asa yellow solid (47%) from the title compound of Preparauon 3 and
1,2,3 4-tetrahydroqmnolme following the procedure described above.

3 'H NMR (CDCl,): 11.60 (s, 1H), 7.62 (d, 2H), 7.10 (m, 4H), 6.78 (d, 2H), 5.20
(s, 1H), 4.79 (s, 2H), 3.76' (m, 2H), 3.73 (s, 3H), 3.23 (s, 3H), 2.60 (m, 2H), 1.77 (m,
2H).
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EXAMPLE 67 ‘
2-[4-(1,3-Dimethyl—2 4—dioxo-2,3,4,5—tetrahydro—lH-py_'rrolo[3,2-d]pyrimjdin-6-
yl)phenoxy]-N-[l,3,4]thxad1azol-2-ylacetam1de h

Obtained as a brown solid (29%) from the title compound of Preparation 3 and

2-amino-1,3,4-thiadiazole following the procedure d_escnbed above.

m.p.: >300°C (deéomposition)_
- 8 '"H NMR (DMSO): 9.23 (s, 1H), 8.64 (s, 1H), 7.93 (d, 2H), 7.26 (s, 1H), 7.12
(d,2H) 670(s 1H), 5.03 (s, 2H), 3.49 (s, 3H), 333(5,3H)

EXAMPLE 68 : : ,
1,3-Diméthyl—6—{4-{2-oxo-2-(4-phenylpiperazin-1-yl)ethoxy]phenyl}fl,s-
dihydropyrrolo[3,2-d]pyrimidine-2,4-dione |
 Obtained as a white solid (20%) from the title compound of Preparauon 3 and 1-

phenylplperazme following the procedure described above.

m.p.: >270°C (decomposition)

& 'H NMR (DMSO): 11.25 (s, 1H), 7.76 (d, 2H), 7.28 (m, 3H), 702(d, 2H),
6.91 (m, 2H), 6.18 (s, 1H),480(s 2H), 3.78 (m, 4H), 3.53 (s, 3H), 349(s 3H), 3.47
(m, 4H).

EXAMPLE 69

2 -[4-(1,3-Dimethyi-2, 4-d10xo-2,3,4,5-tetrahydro—1H— yrrolo{3,2- d]pynmldm-6-

yl)phenoxy]-N—(4—mtrophenyl) acetamide
Obtained as a yellow solid (15% overall) from the title compound of Preparanon

1 and 4-nitroaniline following the procedure of example 1.

m.p.: 228-230°C _

3 'H NMR (DMSO): 12.30 (bs, 1H), 10.80 (bs, 1H), 8.31 (d, 2H), 7.95 (m, 4H),
7.13 (d, 2H), 6.69 (s, 1H), 4.91 (s, 2H), 3.51 (s, 3H), 3.31 (s, 3H).

110



10

15

20

25

WO 03/000694 PCT/EP02/06727

EXAMPLE 70

6—(4-{2-[4-(4—Fluorophenyl)plperazm 1-yl]—2-oxoethoxy} phenyl)-1,3-dlmethyl-1,5-
dihydropyrrolo[3,2-d]pyrimidine-2,4-dione

Obtained as a white solid (50%) ﬁpm the title compound of Preparation 3 and 1-
(4-ﬂuorophenyi)piperazi1;e foliowing the general procedufe described above.

~ mp: >265°C (deéomposition)
x 'H NMR (DMSO0): 12.30 (bs, 1H), 7.84 (d, 2H), 7.04 (m, 6H), 6.63 (s, 1H),

4.95 (s, 2H), 3.62 (m, 4H), 3.42 (s, 3H), 3.26 (s, 3H), 3.14 (m, 2H), 3.07 (m, 2H).

ESUMS (m/e,%): 491 (M, 100). |

EXAMPLE 71 . |
6-{4-[2-(4-Benzylpiperazin-1-yl)-2-oxoethoxy]phenyl}-1,3-dimethyl-1,5-
dihydropyrrolo{3,2-d]pyrimidine-2, 4-dione

Obtained as an off-white solid (40%) from the title compound of Preparanon 3
and I-benzylplperazne following the general procedure described above. -

m.p.: 170-172°C o |

§ 'H NMR (DMSO): 12.05 (bs, 1H), ‘7.64 (d, 2H), 7.14 (s, 5H), 6.78 (d, 2H),
6.38 (s, 1H), 4.68 (s, 2H), 3.20 (m, 8H), 2.24 (m, 2H), 2.16 (m, 2H).

ESIMS (m/e,%): 487 (M, 100). '

- EXAMPLE 72 | |
| 6-(4-{2-[4-(2-Methoxyphenyl)piperazin-1-yi]-2-oxoethoxy} phenyl)-1,3-dimethyi-

1,5-dihydro-pyrrolo(3,2-d]pyrimidine-2,4-dione
Obtained as a brown solid (83%) from the title compound of Preparétion Jand
1-(2-methoxyphenyl)piperazine following the general procedure described above.
m.p.: >295°C (decomposition) '
5 'H NMR (DMSO): 12.21.(bs, 1H), 7.76 (m, 2H), 6.86 (m, 6H), 6.52 (s, 1H),
4.88 (s, 2H), 3.76 (s, 3H), 3.58 (m, 4H), 3.38 (s, 3H), 3.22 (s, 3H), 2.49 (m, 4H).
ESIMS (m/e,%): 503 (M, 100).
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EXAMPLE 73
6-(4-{2- [4-(4-Methoxyphenyl)plperazm 1-yl]-2-oxoethoxy} phenyl)-1,3-dimethyl-
1,5-d1hydropyrrolo[3,2-d]pynm1dme-2 4-dione
- Obtained as a wh1te solid (23%) from the title compéund of Preparation 3and 1-

(4-methoxyphenyl)p1perazme following the general procedure described above.

- m. p 269-271°C

| 8 'H NMR (DMSO): 12.38 (bs, 1H), 7.96 (d, 2H), 7.09 (d, 2H), 7.05 (d, 2H),
6.96 (d, 2H), 6.74 (s, 1H), 5.06 (s, 2H), 3.81 (s, 3H), 3.73 (m, 4H), 3.54 (s, 3H), 3.38 (s,
3H), 3.19 (m, 2H), 3.11 (m, 4H).

ESI/MS (mv/e,%): 503 (M, 100).

EXAMPLE 74 - |
1,3-Dimethyl-6-(4-{2-0x0-2-[4-(3-trifluoromethylphenyl)piperazin-1-

yi]lethoxy}phenyl)-1,5-dihydropyrrolo[3,2-d] pyrimidine-2,4-dione

Obtained as a white solid (50%) from the title compound of Preparation 3 and 1-
(3-triﬂuoromethy1phenyl) pipera:ziﬁe following the general procedure described above.

m.p.: >275°C (decomposmon)

& '"H NMR (DMSO): 7.77 (m, 2H), 740 (m, lH) 728 (m,2H) 7.15 (d, 1H),

'f-694(m,3H) 4.88 (s, 2H), 4.65 (s, 1H), 3.68 (s, 3H), 3.30 (m, 11H).

ESUMS (m/e,%): 541 (M, 100).

EXAMPLE 75 . i |
1,3?Dimethyl-6-{4-[2-oxo-2-(4-pyridin-2-yl-piperazin-1-yl)ethoxy]phenyl}-l,s-
dlhydropyrrolo[3,2-d]pynm1dme-2 4-dione '
~ Obtained as a white solid (42%) from the utle compound of Preparation 3.and 1-
pyridin-2-ylpiperazine following the general procedure described above.
m.p.: >260°C (decomposition) _
5 'HNMR (DMSO): 8.14 (4, 1H), 7.84 (4, 2H), 7.57 (m, 1H), 7.01 (4, 2H), 6.88
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(m, 1H), 6.68 (m, 1H), 6.60 (s, 1H), 4.91 (s, 2H), 3.60-3.26 (m, 14H).
ESUMS (m/e,%): 474 (M, 100). |

EXAMPLE 76 ,
1,3-Dimethyl-6’-{4—[2-oxo-z-(4-pyrimidin-2-ylpiperazin—l-yl)ethoxy]phényl}-l,5-
dihydropyrrolo[3,2-d]pirimidine-ZA—-dione . |
" Obtained as a white solid (60%) from the title compound of Preparation 3 and 2-

piperézin-l-ylpyn'midinc following the general procedure described above. |

m.p.: >275°C (decomposition)

§ 'H NMR (DMSO): 12.27 (bs, 1H), 8.41 (d, 2H), 7.85 (d, 2H), 7.03 (4, 1H),
6.69 (t, 1H), 6.63 (s, 1H), 4.96 (s, 2H), 3.83 (m, 2H), 3.76 (m, 2H), 3.57 (m, 4H), 3.43
(s, 3H),327(s,3H). -

EXAMPLES 77-86

The compounds of this invention were synthesized from the title compound of
Preparation 4 following the procedure of example 5 and using the corresponding
reactant respectively. The ESI/MS data, HPLC .rétention times and yields are

summarised in the following table.

TABLE 16
Example | Miolecular ES:Z/ZI'S" ~ 'Re‘énﬁ‘?n Yield %
: Formula M+HT | Time (mm.)
77 CoH, N0, 433 153 | 33
78 | CHN.O, 447 16.2 36
79 C,HNO, | #3 16.0 37
80 C,.H, FN,0, 437 ‘ 15.0 30
81 CuHN,0, | 409 13.6 50
82 | CLH,.CIN.O, 452 160 | 55
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83 C,H,.NoO, | 43, 15.5 60
84 C,H,,N,O; 449 14.8 40
85 C,H,N,0, 419 14.7 T 43
86 CosHNO, 500 | - 95 20

EXAMPLES 87-89 ,
'l The compounds of this invention were synthesized from the title compound of
Preparation 5 following the procedure of example 5 and using the corresponding
- reactant respectively. The ESUMS data, HPLC retention times and yields are |

summarised in the following table.

TABLE 17

Molecular ESUMS Retention .
Example Formul m/e Time (min.) Yield %
A - Formula [M+HT ime (min.
87 . C24H24N4O4 433 1 0.6 | 1 0
88 C,.H, N,0, 502 109 | 24
‘ 89 C,sHyN;O, 458 . 94 - 35

EXAMPLES 90-107 |

The compounds of this invention were synthesized from the title compound of
Preparation 6 following the procédure of example 5 and using the corresponding
:eacfant respectively. The ESUMS data, HPLC retention times.and yields are

summarised in the following table.

TABLE 18
' Molecular ESI/MS Retention .
.| Example Formula - m/e Time (min.) Yield %
- (M+H]
90 CHNO, | 43 96 51
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91 C,H,FNO, | 450, 9.7 43
. 92 | CuH,CINO, | 480 10.0 60
93 C,H,N.O, - 473 9.3 45
94 CysH, N0, 502 9.9 40
95 C,sH,oFN,O, 520 100 62
96 CH,eN.O, 505 10.2 39
97 C,H,,N,O; 517 9.3 47
98 C,oH:,N,O, §26 9.9 50
99 CyoHL:N,O, 509 10.9 86
100 CysH;N,O, 571 10.9 88
101 G, H.N,0, | 331 10.3 66
102 C,sH:oN,O; 519 9.9 49
103 | CuHyNO, 578 8.6 65
104 | CpH,CINOS | 993 108 44
105 | CyuHuN,O, 512 10.1 58
106 C,H,,IN,O, 528 102 31
107 C,oH,,N,0, 620 11.5 44

. EXAMPLES 108-116

The compounds of this invention were synthesized from the title compound of

Preparation '7 following the procedure of example 5 and using the correspoﬁding

" reactant respectivély. The ESI/MS data, HPLC retention times and yields. are

summarised in the following tab‘le.
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TABLE 19

Example | Sholecwar. Esxg/tds Reim‘i?“ Yield %
o Formula [M-+HT Time (min.)

108 CoH,FN,O, 451 10.8 78
109 C,.H,N.0, 433 107 | 65
110 | CHBNoO, | 512 | 116 72
111 | CyHuNO, 473 11.0 99
12 | cENO, | #47 | 105 47
113 C,HsN,0, | 461 10.8 . 88
114 |  CgH,N,0, | 502 1Ll 73

115 | C.HNO, | 516 | 78 | 69
116 C,H,,N;0, 528 10.3 23 |

- EXAMPLE 117

N-Cyclopéntyl-z-{4-[l -(3-methoxypropyl)—3-methyl—2,4-dioxo—2,3,4,5-tet‘réhydro-
1H-pyrrolo[3,2-d]pyrimidin-6-yl]phenoxy} acetamide '

The compound of this invention was synthesized from the title cdmj;ound of

- Préparation 8 and cyclopentylamine following the general procedure described for

examples 55-76. ,

m.p.(MeOE/H,0): 234-236°C

5 (DMSOY): 7.83 (d, 2H), 6.99 (d, 2H), 6.56 (s, 1H), 4.48 (s, 2H), 4.05 (m, 1H),
3.93 (, 2H), 3.55 (m, 2H), 3.39 (s, 3H), 3.37 (s, 3H), 1.92-1.07 (m, 10H). |

EXAMPLE 118 o |
2-{4-[1-(3-Methoxypropyl)-3-methyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrrolo{3,2-
d|pyrimidin-6-yl]phenoxy}-N-phenylacetamide : ‘

The compound of this invention was synthesized from the title compound of
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Preparation 8 and aniline following the gene;al p;oceduré deﬁcribed for examples 55-76.
m.p.(MeOH/H,0): >251°C (dec.) |
) ‘HNMR(CDCI,) 7.71 (d, 2H), 7.60 (d, 2H), 7. 38 (m,
3H), 7.15 (m, 2H), 6.34 (s, 1H), 4.70 (s, 2H), 4.10 (m, 2H), 3.48 (m 2H) 3.43 (s, 3H),
5 3.37(s,3H), 2.05 (m, 2H) ‘
ESI/MS (m/e,%):’ 462 (M", 100).

EXAl\/fPLES 119—120

The compounds of thls invention were synthesized from the title compound of
10 Preparation 9 fqllowmg the procedure of example 5 and using the corresponding
' reactant respectively. The ESUMS data, HPLC retention times and yields are

. summarised in the following table.

| TABLE 20
15 |
' Molecular ESIMS Retention | ..
Example Formula m/e Time (min.) Yield %
S M ?
119 C,sH,N,O, - 447 99 | 51
120 - C,H,N,0, 516 10.2 . 64

. EXAMPLES 121-123 |
The compoﬁnds‘ of this invention were synthesized from the title compound of
20  Preparation 10 following the procedure of example 5 and using the correspdnding
~ reactant respectively. The ESUMS data, HPLC retention times and yields are

summarised in the following table.
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TABLE 21
[ Molecular ESI/MS . Retention e
Example Formula m/e Ti . | Yield %
orm [M-+HT' ime (min.)
121 - CyHLNLO, 491 9.7 - 57
123 C,eH, N, O, 518 | 9.1 43
EXAMPLE 124

N-(4-Bromophenyl)-2- [4-(2 4-dloxo-1-propyl—2,3,4,5-tetrahydro-LH-pyrrolo[3,2-
d]pyrumdm—6—yl)phenoxy] acetamide
Obtained as a white solid (11%) from the title compound of Preparauon 10 and

~ 4-bromoaniline following the procedure of Example 4.

m.p.: 276-278 '(dec.)

§ "H NMR (DMSO): 12.00 (bs, 1H), 10.60 (bs, 1H), 10.22 (bs, 1H), 7.86 (d,
2H), 7.60 (d, 2H), 7.40 (d, 2H), 7.09 (d, 2H), 6.60 (s, 1H), 4.78 (s, 2H), 3.80 (t, 2H),
1.64 (m, 2H), 0.90 (t, 3H). ' '

. EXAMPLE 125
2-[4~(2, 4—Dloxo-1-propyl-2,3,4,5-tetrahydro-1H-pyrrolo[3 2-d]pynm1dm-6-
B yl)phenoxy]-N-(4-ﬂuorophenyl)acetamlde _ '

Obtained as a white solid (56%) from the title compound of Preparauon 10 and
4-fluoroaniline followmg the procedure of Example 4.

m.p.: 306-308°C (dec.)

5 '"H NMR (DMSO): 12.20 (bs, lH) 10.78 (bs, 1H), 10.15 (bs, 1H), 7.85 (d,
2H), 7. 65 (dd, 2H), 7.16 (t, ZH) 7.05 (d, 2H), 6.61 (s, 1H), 4.73 (s, 2H), 3.78 (t, 2H),
1.64 (m, 21-1') 090(t,3H)

118



I

15

WO 03/000694

EXAMPLE 126-130

PCT/EP02/06727

The compounds of this invention were synthesized from the title compound of .

Preparation 11 following the procedﬁre of example 5 and using the corresponding

reactant respectively. The ESUMS data, HPLC retention times and yields are

summarised in the following table.

TABLE 22

Example | hgggﬁi:r ;i% f Tli{;?’(’g‘i’;) Yield %
126 CaeHaeN,O; 493 9 90
127 ' C,6H,,FN,O, 511 9.1 85
128 | CHBINO, | 573 9.9 84
129 CyoH N0 562 9.4 82
130 | CuHuNO, 533 93 o4

- EXAMPLES 131-135

The compounds of this invention were synthesized from the title compound of

Preparation 12 following the procedure of example 5 and using the corre;sponding

reactant respectively. The ESI/MS data, HPLC retention times and yields are

' summarised in the following table.

TABLE 23
- | Molecular ESIMS Retention - o
Example F m/e . . Yield %
- » ormula [M+HT Time (min.) |
131 ‘ CpH,:N,O, 485 10.6 88
132 C,:H,,FN,O, 503 10.6 79
133 | C,H,BN,0, 564 11.2 68
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134 CyH,sNO, 554 .| 108 7)
135 C,,H,,N,O, 525 | 108 95
- EXAMPLE 136

2-[4-(7-Chloro-1,3-dimethyl-2,4-diox0-2,3,4,5-tetrahydro-1H-pyrrolo(3,2-
d]pyrimidin-6-yl)phenﬂxy]-N-(4—cyanophenyl) acetamide
Obtained as a white solid (42%) from the title compound of Preparation 13 a:nd
4-amjnobenzonifrﬂe following the procedure of example 5. A
ESUMS mv/e: 463 ((M+H]", C,;H,;CIN,0,).
Retention Time (min.): 16.7 |

EXAMPLES 137-138

The compounds of this invention were synthesized from the title compound of
Preparation 14 following the procedure of example 5 and using the corresponding
reactant respectively. The ESU/MS data, HPLC retention times and yields are

summarised in the following table.

TABLE 24
Exam | e | Molecular ES;//I\G/IS Retention Vield %
i Formula | , | Time (min.) °
[M+H]
137 CHBIN,O, |~ 340 20.1 55
138 CoeH,BTFN,O, 558 20.1 62

EXAMPLES 139-149

The compounds of this invention were synthesized from the title compound of
Preparation 15 following the procedure of example 5 and using the corresponding
reactant respectively. The ESU/MS data, HPLC retention times and yieids are

summarised in the following table.

120



10

WO 03/000694

TABLE 25

PCT/EP02/06727

Example -l\g°le°“1ar Esrn/y?S I.{et.e“ﬁ‘.’“ Yield % |
ormula M+HT Time (min.)
139 | CyHyCIFN,O, 512 20.0 65
140 | CH,CINO, | 494 19.9 72
141 C26H26ifC1N4° S s73| 210 35
142 CiHyCLN,O, |~ 329 213 74
143 C,sH,sCL,N,O, 529 A' 20.0 82
144 C,H,CIFN,O, 512 20.2 78
145 | C,H,CIFN,0, | 326 19.7 80
146 | G H,CINO, | 325 19.7 43
147 C,H,CIN,O, 509 19.7 70
148 C,,H,,CIN,O, 509 20.5 GQ
149 | CH,CIFN,0, | 512 202 58

EXAMPLES 150-158

The compounds of this invention were synthesized from the title compound of

; Préparation 16 foliowing the procedure of example 5 and usiﬁg the corresponding

reéctant respectively. The ES/MS data, HPLC retention times and yields are

summarised in the following table.

TABLE 26
Molecular ESIMS Retention .
Example Formula m/e Time (min.) Yield %
‘ M+H]"
150 CHnN,O; 435 10.1 58
151 CxHyFN,O, 453 10.2 47
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152 | CH,CINO, | 399, 8.4 61 -
153 C,eH,eN.O; 475 10.4 43
154 C,H,.N,O, 504 10.5 60
155 | CuH,N,O; 460 10.0 72
156 CyxH,BiN,O; 513 11.0 70
157 CooH;,N,O; 533 9.8 51
158 CysH3 N;O4 534 9.1 46

EXAMPLES 159-168

The.compounds of this invention were synthesized from the title compound of

Preparation 17 following the procedure of exé.mple 5 and using the corresponding

reactant respectively. The ESUMS data, HPLC retention times and yields are K

summarised in the following table.

TABLE 27
Example Molecular ESI:]/}ZIS Retention ield %
Formula | M+H] Time (min.)

159, | CLH.NO, | 45 | 100 49
160 C,,H,,FN, O 452 10.1 65
161 C,H,CIN,O; | 482 10.3 58
162 C6HeNO; 475 . 10.1 4
163 C,H,N,0, 504 10.1 45
164 CyeH, N0 460 9.8 59
165 | CyxHyBIN,O; 514 10.9 70
166 C,H,6N,O, 507 9.6 44
167 | CuH;N,O 533 9.5 50
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168

C28H3 INS 06

534

8.8

39

EXAMPLES 169-174

The compounds of this invention were synthes'ized‘ from the title compound of

Preparation 18 following, the procedure of example 5 and using the corresponding
reactant respectively. The ESUMS data, HPLC retention times and yields are

' summarised in the following table.

TABLE 28

Example 'NFI°le°ﬁlaI ES;I://ZIS  Retention | ¢ 140,

ormula M+HT Time (min.) B
169 CHNO, | 475 11.6 59
170 C,H,.N,0, 515 11.9 - 34
171 CH.No, | 4 11.9 39
172 CH;,CIN,O, 523 11.9 47
173 C,H,,FN,0, 493 11.7 59
174 CpsHiN,Os 505 115 52

EXAMPLES 175-179

The compounds of this invention were synthesized from the title compound of

Preparation 19 following the procedure of example 5 and using the corresponding
reactant respectively. The ES/MS data, HPLC retention times and yields are

summarised in the following table.
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TABLE 29
| Example le“““lar ES;://IZIS Beie“ﬁ?n Yield %
: ormula [M+H]* Time (min.) |
175 CxHLNO, 419 8.8 85
176 | C,H,FN,0, | 47 9 90
177 CpH,BiN,O, | 498 9.8 55
178 C,H,N;0, 483 9.3 59
179 | CuH,N,0, 459 9.2 75

* EXAMPLES 180-184
- The compounds of this invention were synthesized from the title compound of

Preparation 20 following the procedure of example 5 and using the corresponding

reactant respectively. The ESUMS data, HPLC retention times and yields are

summarised in the following table.

TABLE 30
) Moleculai' ESI/MS Retention - .
Example m/e . : Yield %
i FOfmu1a [M +H]+ Time (mm.)
180 | CuHNO, | 489 10.3 78
181 ngHnFNb4 - 507 10.9 77
182 C,H,,BN,0, 569 11.4 65 -
183 - C,H,N,O, 558 11.1 85
184 C31H35N404 529 11.1 82

EXAMPLES 185-189

The compounds of this invention were synthesized from the titlé compound of
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Preparation 21 following the procedure of e;'c'ample 5 and using the corresponding
reactant respectively. The ES/MS data, HPLC retention times and yields are -

summarised in the following table.

5 . TABLE 31
Example Molecular E__SHII/}:IS I.Keteht;Qn Yield %
- Formula M+HT" Time (min.)

185 C,sH,,N,O, 439 10.9 47
186 C,sH,,FN,O, '506 10.9 50
187 | CuH,BN,O, | 368 | = 115 43
188 C,,HuNO, 558 11.4 37
189 | C,H,N0, 529 s ] 30

EXAMPLES 190-192
~ The compounds of this invention were synthesized from the title compound of
10  Preparation 22 following the procedure of example 5 and using the corresponding
reactant respectively. The ESU/MS data, HPLC retention times and yields are

summarised in the following table.

TABLE 32
15 |
Molecular ESIMS Retention . 1o
Example m/e . . Yield %

Formula [M+HT Time (min.)
190 | CpHN.,0, 537 11.0 93
191 C,,H, FN,O, 555 | 110 20
192 C,H,N,0, | 606 114 80
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The compounds of this invention were synthesized from the title compound of

Preparatxon 23 following the procedure of example 5 and using the corresponding

reactant respectively. The ESI/MS data, HPLC retention times and yields are

.summansed in the followmg table.

TABLE 33
Molecular ESUMS Retention o
Example F m/e . . Yield %
ormula M+HT" Time (min.)

193 C,,H,N,O, 459 10.3 59.
194 | C.HGJFNO, | 477 | 104 52

195 C,HNO, | 528 10.7 35

196 C,oH.N,O, 499 10.9 21

- EXAMPLES 197-199

- The compounds of this invention were Synthesized from the title compound of

Preparation 24 following lthe procedure of example 5 and using the soi'respOnding.

reactant respectively. The ES/MS data, HPLC retention times and yields are

-summarised in the following table.

TABLE 34

4 Molecular ESIMS Retention PPN
Example o m/e . | Yield %
‘Formula [M+E]" Time (min.) A
197 CyHN,O; 457 11.9 66 -
198 C,,H,,N,0, 526 12.2 52
199 CyoH,2N,O, 497 12.3 .60
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The compounds of this invention were synthesmed from the title compound of

‘ Preparatlon 25 following the procedure of example 5 and using the corresponding

reactant respectlvgly. The ESI/MS data, HPLC retention times and yields are

summarised in the following table.

TABLE 35

Example | Tpocour EZ% f Tfi{;f:’zg‘i’:) Yield %
200 CyH,N,O, 489 | 106 62
1201 CeHy FN,O, 507 10.6 72
202 C.H,NO, | 558 11.0 48
203 | CHNO, | 529 111 69
204 CH,N,0, | 3584 113 62

EXAMPLES 205-209

The compounds of this invention were synthesized from the title compound of

Preparation 26 following the procedure of examplé 5 and using the corresponding

reactant respectively. The ESI/MS data, _HPLC retention times and yields are

summarised in the following table.

TABLE 36

Molecular ESIMS Retention .
Example Formula m/e Time (min.) Yield %
[M+H]" ] '
205 CsH,oN,O; 431 10.3 61
206 C,,H,FN,0, 449 104 353
207 C,.H,,BIN,O, 510 11.1 55
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208 C,oH,;N,O, 500 10.7 54
209 CpsH,oN,Os 471 10.7 48
EXAMPLE 210

6-[4-(3-Phenyl[1,2,4]oxadlazol-s-ylmethoxy)phenyl] 1,3-dlpropyl-l,5-
dlhydropyrrolo[3,2-d]pynm1dme-2 4-dione

© a) To a mixture of the title compound of Preparation 2 (400 mg, 1.03 mmol), N-
(3-dlmethylammopropyl)-N -ethyl-carbodiimide hydrochloride (237 mg, 1.24 mmol)

. and 1-hydroxybenzotriazole (167 mg, 1.24 mmol) in dimethylformamide (15 mL) was

added triethylémine (288 uL, 2.06 mmol) and‘N-hydroxybenzamidiné (168 mg, 1.24
mmol). The mixture was stirred at room tempefature ovérnight.
| The solvent was evaporated under reduced preséure and the residue was
partitioned between dichlcoromethane and a 1 M aqueous solution of citric acid. The
- organic phase was s;eparated, washed with a saturated aqueous solution of sodium
bicarbonate, dried (N2,S0,) and evaporated under reduced pressure. The residue was
triturated with ethyl ether and the precipitate was cbllei:ted by filtration to. yield the title
compound asa yellow solid (144 mg, 28%). _ |
b)A snrred solution of the above compound (140 mg, 0.277 mmol) in toluene
(50 mL) was refluxed using 2 Dean-Stark apparatus for 20 hours. The solvent was
evaporated under reduced pressure, the residue was triturated with ethyl ether and the
precipitate was collected by filtration to yield the title compound as a yellow solid (90V
mg, 67%). ' ‘ . .
8 'H NMR (CDCL,): 10.3 (bs, 1H), 8.1 (m, 2H), 7.7 (d, 2H), 75 (d, 2H), 7.2 (d,

" 1H), 7.1 (4, 1H), 6.2 (s, 1H), 5.4 (s, 2H), 4.0 (m, 4H), 1.7 (m, 4H), 0.9 (dt, 6H).

ESIMS (m/e,%): 486 (M*, 100).

Retention Time (min.): 11.4
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- EXAMPLE 211

6-{4-[2-oxo-2-{[amino(4—ﬂuorophenyl)methylénediamino]-oxy}ethoxy]phenyl}-l,3-v |

dlpropyl—-l,5—d1hydropyrrolo[3,2-d]pynm1dme—2 4-dione |
Obtained as a white solid (88%) from the title compound of Preparation 2 and 4-

fluoro-N-hydroxybenzamidine following the procedure a) of Example 210.

8 ‘HNMR (DMSO): 12.2 (s, 1H), 7.8 (dd, 4H), 7.3 (m, 2H), 7.0 (4, 4H), 6.6 (s,

1H), 5.0 (5, 2H), 3.8 (m, 4H), 1.6 (m, 4H), 0.9 (m, 6H).

ESUMS (m/e,%): 522 (M, 100).

Retention Time (min.): 10.1

EXAMPLE 212

6—{4—[3—(4—Fluorophenyl)[1,2,4]oxad1azol-5-ylmethoxy] phenyl}- 1,3-dlpropyl-1,5-
dlhydropyrrolo[3,2-d]pynmldme-z 4-dione
Obtained as a white solid (83%) from the title compound of Example 211

following the procedure b) of Example 210.

5 'H NMR (DMSO): 12.2 (s, 1H), 8.1 (dd, 2H), 7.9 (d, 2H), 7.4 (&, 2H), 7.1 (4, -
28), 6.7 (s, 1H), 5.6 (s, 2H), 3.8 (m, 4H), 1.6 (m, 4H), 0.9 (dt, 6H).

ESIUMS (m/e,%): 504 (M, 100). :

Retention.'l'ime (min.): 11.4

- EXAMPLE 213

1,3-Dipropyl-6-[4»(3—pyridin—4—yl[1,2,4]oxadiazol—S-ylmethoxy)phenyl]-l,5-
dlhydropyrrolo[3,2 -d]pyrimidine-2,4-dione '
" Obtained as a white solid (87%) from the title compound of Preparanon 2 and N-

hydroxyisonicotinamidine following the same procedure of Example 210.

5 'H NMR (DMSO): 12.2 (bs, 1H), 8.8 (d, 1H), 8.7 (d, LH), 7.9 (m, 3H), 77(d,
1H), 7.2 (d, 1H), 7.1 (&, 1H), 6.7 (s, 1E), 5.7 (s, 2H), 3.9 (m, 4H), 1.6 (m, 4H), 0.9 (dt

6H).
ESI/MS (m/e,%): 487 (M, 100).
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Retention Time (min.): 10.4

EXAMPLE 214

6-[4-(Benzooxazol-2-ylmethoxy)phenyl]-l,3—dipropyl-1 »-dihydropyrrolo(3,2-
d]pyrimidine-2,4-dione |
Astirred solution of the title compound of Example 51 (134 mg, 0.28 ,mmol)

and p-toluensulfonic acid (48 mg, 0.28 mmol) in toluene (10 mL) was refluxed using a '-
Dean;Stark apparatus foi' 5 hours. The solvent was evaporated under reduced pressure,
the residue was partitioned between dichldrometa.ne and a saturated aqueous solution of
sodium bicarbonate. The organic phase was separatéd, washed with brine, dried
(MgSO0,) and evaporated under reduced pressure. The residﬁe was triturated with ethyl
ether and the precipitate was collected by filtration to yield the title compound as a
white solid (82 mg, 64%) }

& '"H NMR (CDCl,): 10.9 (s, 1H), 7.7 (m, 3H), 7.5 (m, 1H), 7.3 (d4, 2H), 7.1 (d, -
2H), 6.1 (s, 1H), 5.3 (s, 2H), 3.9 (m, 4H), 1.7 (dq, 4H), 0.9 (dt, 6H).

ESUMS (m/e,%): 459 (M, 100). | -

Retention Time (min.): 10.9

EXAMPLE 215
6-{4-(5-Phenyl-4,5-dihydrooxazol-2-ylmethoxy)phenyl]-1,3-dipropyi-1,5-
dil;ydrppyrrolo[3,2-d]pyrimidine-z,4-dione |

| A solution of the title compound of Example 43 (60 mg, 0.119 mmol) in thionyl
chloride (173 pL) was stirred af room temperature for 1 hour. The resulting solution was

poured into water and a yellow solid precipitated. A suspension of the above solid in

. water was treated with a 2 N aqueous solution of sodium hydroxide until alkaline pH.

The solid was collected by filtration and dried to yield the title compund as a yellow
solid (35 mg, 60%).
~ ESUMS (m/e,%): 487 M, 100).

Retention Time (min.): 10.7
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EXAMPLE 216
6-{4—(4-Methyl-5-phenyl—4,5—d1hydrooxazol-2—ylmethoxy)—phenyl] 1,3-dlpropyl-1,5-
dlhydropyrrolo[3,2-d]pynm1dme-2 4-dione

_ Obtained as a yellow solid (45%) from the title compound of Example 44
following procedure of ﬁxample 215.
- ESUMS (m/e,%): 501 (M, 100).

" Retention Time (min.): 11.0
'EXAMPLE 217

'dipropyl-l,5-dihydropyrrolo{3,2-d]pyrimidine-2,4-dione

Obtained as a white solid (33%) from the title compound of Example 46
following the procedure described in Example 215.

ESUMS (m/e,%): 570 (M, 100). |

Retention Time (min.): 7.3

EXAMPLE 218
1,3-Dlpropyl-6-[4—(qu1nolm-Z-ylmethoxy)phenyl] 1,5—dlhydropyrrolo[3,2-
d]pyr1m1dme-2 4-d10ne

* ) Amixture of p-hydroxybenzaldehyde (17.02 g, o 139 mmol), 2-
chloromethylquinoline (24.76 g, 0.139 mmol), potassium carbonate (57.64 g, 7‘0.417
mmol) and potassium iodide (2.17 g, 0.013 mmol) in methyl isobutyl ketone (515 mL)
was refluxed for 20 h. After cooling to room temperature, the inorganic salts were
ﬁltered and the solvent was evaporated under reduced pressure. The residue was
partitioned between dichlofometahe and water, the aqueous phase extracted with
dichloromethane and the organic phase washed with water and brine, dried (MgSO,)
and evaporated under reduced pressure. The residue was triturated with ethyl ether and

the precipitate was collected by filtration to yield the 4-(quinolin-2-
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ylmethoxy)benzaldehyde as a yellow solid (:25 62 g, 70%).

- m.p.: 70.0-72. 0°C ‘

| b) The title compound was obtained as a yellow sohd (560 mg, 61%) from 6-
methyl-5-nitro-1,3-dipropyl- 1/ pyrimidine-2,4-dione (1.0-g, 3.92 mmol) and 4-
5  (quinolin-2-ylmethoxy)benzaldehyde (1.13 g, 4.31 mmol) following the same procedure

described in Preparation 2.

- 3 'HNMR (CDCL): 105(5 1H), 8.3 (d, 2H), 7.7 (m, 6H) 7.1(d,2H), 6.2 (s,
1H), 5.5 (s, 2H), 3.9 (m, 4H), 1.7 (m, 4H), 0.9 (dt, 6H).

ESUMS (m/e,%): 469 (M, 100).
10 Retention Time (min.): 11.3

EXAMPLES 219-226 |
The compounds of this invention were synthesized from the title compound of
~ Preparation 2 following the procedure of exatﬁple 5 and using the correspondiﬁg
15 reactant respectively. The ESI/MS data, HPLC retention times and y1elds are

summansed in the followmg table.

TABLE 37
, “-ESI/MS
1. Molecular -|. Retention :
Example - mle . . | Yield %
. Formula . Time (min.) :
M+HT =
219 C,s H,; N5 O, 462 10.1 54
220 C,s Hyy N O 478 9.5 36
21 | G H,N,0, | 476 | 105 " 26
223 Cy6 Hy Ni Oy 492 10.0 36
224 Cys Hy N5 O, 476 76 | 40
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225 |C, H,F,N,0,] 598, 11.0 42
226 |C,H,CIN,O0,| 566 11.0 60
EXAMPLES 227-229

The compounds of this invention were synthesized from the title compound of

' Preparatidn 2 following the procedure of exaxﬁple-Sa and using the corresponding

reactant respectively. The ESUMS data and yields are summarised in the following

table.

TABLE 38
ESI/MS
- Molecular ]
Example : m/e Yield %
Formula .

[M+H]
227 C,e Hyx Ny O, 463 54
228 Cy6 Hyy N O 523 25
229 | C,HLN,O, | 450 37

(Example 227) 5 'H NMR (DMSO): 12.33 (bs, 1H), 11.05 (bs, 1H), 9.41 (s, 1H), 8.52
(m, 2H), 7.97 (d, 2H), 7.14 (d, 2H), 6.76 (s, 1H), 5.01 (s, 2H), 3.95 (m, 4H), 1.70 (m,

4H), 1.00 (m, 6H).

(Example 228) § 'H NMR (DMSO): 12.43 (bs, 1H), 11.04 (bs, 1H), 8.06 (d, 2H), 7.20
(m, 3H), 6.85 (bs, 1H), 5.08 (s, 2H), 4.08 (m, 10H), 1.80 (m, 4H), 1.07 (m, 6H).
(Example 229) § 'H NMR (DMSO): 12.27 (bs, 1H), 8.97 (d, 1H), 8.1 (d, 2H), 7.03 (4,
2H), 6.67 (s, 1H), 6.03 (d, 1H), 5.84 (s, 2E), 5.44 (s, 28D, 3.90 (m, 4H), 1.60 (m, 4D,

0.90 (m, 6H).
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The compounds of this invention were synthesized from the title compound of

Preparaﬁdn 4 following the procedure of example 5 and using the correspondiﬁg

reactant respectively. The ES/MS data, HPLC retention times and yields are

summarised in the following table.

TABLE 39
o ESI/MS
Molecular Retention
Example m/e ; Yield %
Formula - | , | Time (min.)
[M+H]
230 C, Hys CIN; O, 509 9.8 18
231 | CnH,F,N;O,| 542 10.0 58
232 C,s Hys BrN; O, 552 9.9 33
233 C,y Hy N, O; 489 8.4 40
234 C,xH,N; O, 498 ~ 9.1 17
235 | C,H,N,0, | 549 10.4 27
236 C,H,CIN,Os| - 524 9.1 45
237 |CpH,, CLN,O,| 543 9.2 68
— | C, H,CIN, O
238 mEBTS T 566 10.1 52
S
239 | CyHiN;O, 434 9.4 63
EXAMPLES 240-242

The compounds of this invention were synthesized from the title compound of

Preparation 3 following the procedure of example 55 and using the corfesponding ,

reactant respecﬁvely. The ESI/MS data, HPLC retention times and ﬁel&s are
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summarised in the following table.

"TABLE 40
ESI/MS
) Molecular
Example m/e Yield %
. Formula .
| [M+H]
240 Cys Hy, FN, O 519 40
241 C,H, N, 0, 419 71
242 | CoH,N;O, | 469 42

(Example 240) 5 'H NMR (DMSO): 12.29 (bs, 1H), 8.13 (dd, 2H), 7.85 (d, 2H), 7.40
(m, 2H), 7.00 (d, 2H), 6.65 (s, 1H), 4.92 (d, 2H), 4.37 (d, 1H), 3.92 (d, 1H), 3.76 (m,
1H), 3.47 (m, 1H), 3.43 (s, 3H), 3.27 (s, 3H), 2.82 (m, 1H), 1.84 (m, 2H), 1.61 (m, 1H),
1.41 (m, 1H).

(Example 241) 3 'H NMR (DMSO): 12.30 (bs, 1H), $.79 (m, 1H), 8.50 (m, 15D, 7.89
(4, 2H), 7.25 (d, 2H), 7.01 (d, 2H), 6.66 (d, 1H), 4.68 (s, 2H), 4.38 (d, 2H), 3.43 (s, 3H),

327 (s, 3H). o

(Example 242) & 'H NMR (DMSO): 12.32 (bs, 1H), 7.89 (d, 2H), 7.05 (d, 2H), 6.66 (s,

 1H), 4.96 (s, 2H), 4.10 (m, 2H), 3.40 (m, 14H), 1.25 (s, 3H).

EXAMPLES 243-246

The compounds of this invention were synthesizgd from the title compound of
Preparation 6 following the procedure of example 5 and using the corresponding
reactant respectively. The ESI/MS data, HPLC retention times and yields are

summarised in the following ;able.
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TABLE 41
ESIMS
Molecular Retention |
Example m/e i ) Yield %
Formula , | Time (min.) v
| [M+H] | |
243 C;o Hyy N, O 531 103 70
244 |C,, H,i Cl, N4 O, 571 9.8 . 40
245 Cye Hys N O 463 8.9 65
246 | C,yH, F; N, O, 570 - 104 26

EXAMPLES 247-253

- The compounds of this invention were synthesized from the title compound of

Preparation X following the procedure of example 5 and using the corresponding
reactant respectively. The ESUMS data, HPLC retention times and yields are

summarised in the following table.

TABLE 42
ESI/MS )
Molecular Retention )
Example m/e ' ) Yield %
- Formula v . Time (min.)
[M+H]
247 Cy Hyy N, O 412 6.6 50
248 Cp H;N; O, 425 4.7 41
249 C19 Hn N4 Os 386 6.1 ' 36
250 Cys Hyy N5 O 518 8.4 29
251 Cis Hy N; O, 502 5.7 44
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(Example 252) 5 'H NMR (DMSO): 12.15 (bs, 1H), 11.18 (bs, 1H), 10.27 (bs, 1H), -
7.91 (d, 2H), 7.76 (m, 2H), 7.54 (m, 4H), 6.29 (s, 1H), 4.83 (s, 2H), 3.91 (m, 2H), 1.66
(m, 2H), 0.95 (t, 3H). . '

(Example 253) 5 'H NMR (DMSO): 12.03 (bs, 1H), 11.20 (bs, 1H), 10.25 (bs, lH); 7.81
(d, 2H), 7.61 (d, 2H), 7.50 (d, 2H), 7.02 (d, 2H), 6.19 (s, 1H), 4.74 (s, 2H), 3.80 (m,
2H), 1.55 (m, 2H), 0.86 (t, 3H). -

EXAMPLE 254
6-{4-[2-0xm2{4—pﬁenylpiperazin-1-yl)-ethoxy]phenyl}-l-propyl—l,S-
dihydropyrrolo(3,2-d]pyrimid | |
ine-2,4-dione | '

Obtained as a white solid (2%) from the title compound of Preparation 10 and 1- .

" phenyl piperazine following the procedure of example 3.

m.p.(MeOH/H,0): 280-282°C
3 '"H NMR (DMSO): 12.19 (s, 1H), 10.78 (s, 1H), 7.81 (d, 2H), 7.22 (m, 2H),
6.96 (m, 4H), 6.80 (t, 1H), 6.60 (s, 1H), 4.92 (s, 2H), 3.78 (m, 2H), 3.60 (m, 4H), 3.15

(m, 4H), 1.66 (m, 2H), 0.90 (t, 3H).
ESIMS (m/e,%): 487 (M, 33).

* The compounds of this invention were synthesized from the title compound of
P;eparation 28 following the procedure of exémple 5 and using the corresponding
reactant respectiﬁely. The ESI/MS data, HPLC retention times and yields are

summarised in the following table.
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TABLE 43
ESI/MS ) ‘
Molecular Retention’
Example m/e ) Yield %
Formula . | Time (min.) |

, [M~+H]

255 C;; Hy; F N, O 605 9.8 80

256 C,, Hyg N O 587 6.5 61

- 257 Cy; Hy; F; Ng O 655 7.5 39

EXAMPLE 258
Pyrazin-2-yl-carbamic acid 4-(2,4-dipxo—1 ,3-dipropyl-2,3,4,5-tetrahydro-lH-
pyrrolo[3,2-d]pyrimid ’ |
in-6-yl)benzyl ester

a)To a solution of in’phosgene (87 mg, 0.29 mmol) in anhydrous dioxane (5 mL)A
undér argon atmosphere was slowly added at room temperature a solution of 2-
aminopyrazine (84 mg, 0.89 mmol) and triethylamine (0.24 mL, 1.76 mmol) in dioxane
(5 mL). The mixture was stirred at room temperature for 1 hour. :

b)Theﬁ the title compound of Preparatioﬁ 30 was added to the above reaction
mixture (100 mg, 0.29 mmol) and thé solution was stirred 48 hours at room | _
temperature. The'mixﬁlre was evaporated under reduced pressure and the residue wés
partitioned between dichloromethane and a saturated aqﬁeous solution of sodium
bicarbonate. The organic éhase was separated, washed with water and brine, dried
(Na,SO,) and evaporated under reduced pressure. The resulting crude was purified by
flash column chromatography on silica-gel (dichloromethane/I\/IeOH 95:5) to yield the
title compound as a whité solid (25 mg, 19%). | |

| m.p.(MeOH): 267-270°C

& 'H NMR (DMSO): 12.56 (s, 1H), 10.83 (s, 1H), 9.27 (s, 1H), 8.50 (m, 2H),

8.11 (d, 2H), 7.66 (d, 2H), 6.95 (s, LH), 5.40 (s, 2H), 4.02 (m, 4H), 1.75 (m, 4H), 1.05
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(m, 6H).

EXAMPLE 259 .
(2,6-Dimethoxy-pyrimidin-4-yl)-carbamic acid 4-(2,4-dioxo-1,3-dipropyl-2,3,4,5-
tetrahydro-1H-pyrrolo [3,2-d]pyrimidin-6-yl)benzyl ester |

- Obtained as a white solid (20%) from the title compound of Preparation 30 and
4-amino-2,6-dimethoxypyrimjdine following the procedure of example 258.
m.p.(MeOH): 182-185°C '
8 'H NMR (DMSO): 12.5 (bs, 1H), 10.73 (s, 1H), 8.04 (4, 2H), 7.57 (d, 2H),
6.94 (s, 1H), 6.89 (s, 1H), 5.30 (s, 2H), 3.96 (m, 4H), 1.73 (m, 4H), 0.98 (m, 6H).
ESI/MS (w/e,%): 523;'342 (100). |

EXAMPLE 260 _ .
Pyridin-4-ylmethyl carbamic acid 4-(2,4-dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-1H-
pyrrolo(3,2-d]p

yrimidin-6-yl)benzyl ester

To a solution of 1,1’-carbonyldiimidazole (48 mg, 0.29 mmol) in pyddine (0.5
mL) under argon atmosphere was slowly added at 0°C a solution of the title compound

of Preparation 30 (100 mg, 0.29 mmol) in pyridine (1 mL). The mj;cture was stirred at

room temperature for for 1 hour. Then the title compound of Preparétiqn 30 was added

- (100 mg, 0.29 mmol) and the mixture was stirred 2 hours at 0°C and 2 hours at room

A temperature. To the reaction mixture was slowly added 1-phenylpyperacine (162 mg,
0.29 mmol) and the mixture was stirred at room temperature overnight. The resulting

. solution was cooled to 4°C and the precipitate was collected by filtration to yield the

title compound as a white solid (51 mg, 33%).
m.p.(MeOH): 240-242°C _
& 'H NMR (DMSO): 12.36 (bs, 1H), 7.90 (d, 2H), 7.42 (d, 2H), 7.03 (m, 2H), 6.95 (ni, ‘
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2H), 6.73 (s, 1H), 5.11 (s, 2H), 385(m,4H) 3.53 (m, 4H), 3.04 (m, 4H), 167(m 2H),
1.56 (m, 2H),088(m,6H)

EXAMPLE 261
4-(3-Chlorophenyl)piperazine-1-carboxylic acid 4-(2,4-dioxo-1,3-dipropyl-2,3,4,5-

' tetrahydro-1H-pyrrolof3,2-d]pyrimidin-6-yl)benzyl ester

| Obtained as a whité solid (15%) from the title compound of Preparation 30 and
1-(3-Chloro pheny!) piperazine following the procedure of example 260. ‘
m.p.(MeOH): 188-190°C ‘
5 'H NMR (DMSO): 12.36 (s, 1H), 7.91 (d, 2H), 7.42 (d, 2H), 7.21 (m, 1H),
6.88 (m, 2H), 6.74 (m, 2H), 5.11 (s, 2H), 3.86 (m, 4H), 3.18 (m, 4H), 1.40 (m, 4H), 0.88
(m, 6H).
* ESUMS (m/e,%): 476; 324 (100).

EXAMPLE 262 N _ _ '
(1H-Pyrazol-3-yl)carbamic acid 4—(2,4—dioxo—l,3—dipropyl;2,3,4,5;tetrahydro-lH-
pyrrolo[3.2-d] |
pyrimidin-6-yl)benzyl ester

Obtained as a white solid (60%) from the t1tle compound of Preparation 30 and

' 1H—pyrazol-3-ylamme following the procedure of example 260.

m.p.(MeOH): 210-213°C
& 'H NMR (DMSO): 12.39 (bs, 1H), 7.93 (m, 4H), 7.49 (d, 2H), 6.76 (s, 1H),
5.85 (s, 1H), 5.51 (s, 1H), 5.33 (s, 2H), 3.86 (m, 4H), 1.75 (m, 4H), 0.88 (m, 6H).

EXAMPLE 263

4-(3-Trifluoromethylphenyl)piperazine-1-carboxylic acid 4-(2,4-dioxo-1,3-
dipropyl-2,3,4,5-tetrahydro-1H-pyrrolo(3,2-d]pyrimidin-6-yl)benzyl ester
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Obtained as a white solid (42%) from the title compound of Preparation 30 and
1-(3-trifluoro methylphenyl)piperazine following the procedure of example 260.

m.p.(MeOH): 232-233°C |

5 'H NMR (DMSO): 12.38 (s, 1H), 7.91 (m, 2H), 7.43 (m, 3H), 7.20 (m, 2H),
7.08 (m, 1H), 6.75 (s, 1H), 5.11 (s, 2H), 3;86 (m, 4H), 3.55 (m, 4H), 3.23 (m, 4H), 1.60
(m, 4ED), 0.88 (m, 6H). -

EXAMPLE 264
Isoxazol-3-yl-carbamic acid 4-(2,4-dioxo-1 ,3-'dipropyl—2,3,4,5—tetrahydro;1H-
pyrrolo[3,2-d]pyrimi
din-6-yl)benzyl ester .
A Obtainéd as a white solid (41%) from the title compound of Preparation 30 and

isoxazol-3-ylémine following the procedure of example 260.

m.p.(MeOH): 168-171°C

5 'H NMR (DMSO): 12.40 (bs, 1H), 8.30 (m, 1H), 7.95 (d, 2H), 7.62 (s, 1H),
7.55 (d, 2H), 7.07 (s, 1H), 6.76 (s, 1H), 5.45 (s, 2H), 3.86 (m, 4H), 1.60 (m, 4H), 0.‘88
(m, 6H). ‘

EXAl\/ﬂ?LE 265-272

The compounds of this invention were synthesized from the title compound of
Preparation 29 following the procedure of example 258 and using the corresponding
reactant respectively. The ESI/MS data, melting points and yields are summarised in the
following table. '
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TABLE 44
ES/MS | m.p. (°C)
: Molecular :
Example m/e (MeOH) | Yield %
Formula i ‘
. | MFHT
265 | CLH,FN,O, | 423 - 30
266 | CnHuyN,O, 419 - 30
267 sz HZO N‘ 04 405 - 40
268 | C,H,N,O, | 406 301 60
269 C, H, N; O, 420 293 51
270 | C,oH N, 0,S | 411 287 31
271 | C,,HgN,0,S | 411 280 20
272 | C,HsN, O 395 278 23

© (Example 265) 8 'H NMR (DMSO): 12.52 (bs, 1H), 9.91 (s, 1H), 8.00 (d, 2H), 7.55 (m,
2H), 7.20 (m, 2H), 6.83 (s, 1H), 5.24 (s, 2H), 3.50 (s, 3H), 3.33 (s, 3H).

10

15

(Example 266) 5 'H NMR (DMSO): 12.53 (bs, 1H), 791 (d, 2H), 7.41 (d, 2H), 7.30 (m,
SH), 6.75 (s, 1H), 5.07 (s, 2H), 421 (d, 2H), 3.42 (5, 3H), 326 (5, 3H).

(Example 267) 5 'H NMR (DMSO): 12.50 (bs, 1H), 9.85 (s, 1H), 8.00 (d, 2H), 7.53 (m,
4H), 733 (m, 2H), 7.05 (m, 1H), 681 (s, 1H), 5.23 (s, 2H), 3.49 (s, 3H), 3.32 (s, 3HD.

EXAMPLE 273-274

The compounds of this invention were synthesized from the title compound of

Preparatién 30 following the procedure of example 260 and using the corresponding

reactant respectively. The ESUMS data and yields are summarised inAth'e following

table.
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TABLE 45
ESI/MS
Molecular
Example m/e Yield %
: Formula . .
[M~+H]
273 | CxH,N; O, 474 60

EXAMPLE 275
Thiophenfz-yl-carbamic acid 2-[4—(2,4-dioxo-1,3-diprbpyl-2,3,4,5-tetrahydro-1H~
pyrrolo(3,2-d]pyrimidin-6-yl)phenoxy]ethyl ester

a) From the title c:)mpound of Preparation 2 following the procedure of

| Preparation 29c, 6- [4—(2 -hydroxyethoxy)phenyl]-1,3-dipropyl-1, 5-d1hydropyrrolo[3,2—

d]pyrimidine-2,4-dione was obtained (70%) as a white solid.
3 'H NMR (DMSO0): 12.04 (bs, 1H), 7.68 (d, 2H), 6.82 (d, 2H), 6.47 (4, 1H),
4.71 (t, 1H), 3.86 (m, 2H), 3.68 (m, 4H), 3.54 (m, 2H), 1.45 (m, 4H), 0.72 (m, 6H).
b) The title compou:nd was obtained as a white solid (60%) from the above
compound and 2-isocyanatothiophene foﬂowing the procedure of example 258. |
m.p.(MeOH/Et,0): 223-225°C | | |
5 'H NMR (DMSO) 12.29 (bs, 1H), 10.86 (bs, 1H), 7.94 (4, 2H), 7.10 (d, ZI-I);
6.99 (dd, 1H), 6.87 (dd, 1H), 6.73 (s, 1H), 6.63 (dd, 1H), 4.52 (m, 2H), 4.35 (m, 2H),
3.93 (m, 4H), 1.69 (m, 4H), 0.95 (m, 6H).

EXAMPLE 276
(4-Bromophenyl)-carbamic acid 2-[4-(2,4-dioxo-1,3-dipropyl-2,3,4,5-tetrahydro-
1H-pyrrolo[3,2-d]pyrimidin-6-yl)phenoxy]ethyl ester

Obtained as a brownish solid (23%) from the title compound of Preparation 2 |

and 4-bromo phenylisocyanate following the procedure of example 275.
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m.p.(MeOH): 281°C (dec.) ,

8 'H NMR (DMSO): 12.23 (bs, 1H), 9.99 (s, 1H), 7.88 (d, 2H), 7.46 (m, 4H),
7.04 (d, 2H), 6.66 (s, 1H), 4.44 (m, 2H), 4.30 (m, 2H), 3.86 (m, 4H), 1.62 (m, 4H), 0.90
(zn, 6HD. | -

 EXAMPLE 277

1-[1-(2,6-Diﬂ_uoro-phenyl)methanoyl]-3-[4—(2,4-_dioxo-1,3-dipropyl-2,3_,4,5-
teﬁahydr&lH—pyrrolo [3,2-d]pyrimidin-6-yl)benzylurea

a) To a suspension of the title compoimd of Preparation 30 (0.48 g, 1.40 mmol)
in dichloromethane (45 mL) was added methanesulfonyl chloride (545 pL, 7.04 mmol)
and triethyl amine (981 pL, 7.04 mmol) and the mixture was stirred at room temperature
for 5 hours. The solvent was evaporated under reduced pressure, the residue was -
triturated with dichlorométhane and the resulting solid was filtered, washed with
dichloromethane and dried to yield methanesulfonic acid 4-(2,4-dioxo-1,3-dipropyl- a
2,3,4,5-tetrahydro-1H-pyrrolo(3,2-d]pyrimidin-6-yl)benzy! ester (0.22 g, 37%) as a
yellow solid. - '
| | b) To a suspension of the above compound (0.22g, 0.52 mmol) in
dimethylformamide (5.5 mL) under argon atmosphere, was added sodium azide (68
mg, 1.05 mniol) and the mixture was heated at 40 °C for 4 hours. The solvent was
evaporated under redﬁced pressure, the residue was triturated with water and the
reS;JIﬁng solid was filtrated, washed with water and diethy] ether and dried to yield 6-(4-
azidomethylphenyl)-1,3-dipropyl-1,5-dihydropyrrolo[3,2-d]pyrimidine-2,4-dione (0.15
g, 79%) as a yellow solid.

~ ¢) To a suspension of the above compound (0.15 g, 0.41 mmol) n

tetrahydrofuran (2 mL) at 0 °C, was added a solution of 1 M trimethyl phosphine in
toluene (656 plL, 0.65 mmol) and the resulting sélution was stirred at room temperature
for 5 hours. Water (22 puL, 1.23 mmol) was added and the solution was stirred at room
temperature for 18 hours. The solvent was evaporated under reduced pressure, the

residue was triturated with dic_:hlbromethane and the resulting solid _wasA filtrated, washed
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with dichloromethane and dried to yield 6-(4i#ami'nomethylphenyl)--1,3-dipropy1-1,5-
dihydropyrrolo(3,2-d]pyrimidine-2,4-dione (96 mg, 69%)': as a yellow solid.

d) ;I'o a solution of the above compound (25 mg, 0.07 mmol) in
diméthylformamide (1 mL) was added 2,6-difluorobenzoyl isocyanate (20 mg, 0.088
mmol) and the mixture was stirred at room temperature for 4 hours. Tris-(2-

aminoethyl)amine polystyrene (0.12 g, 0.44 mmol) was added and the mixture was

~ stirred for 1 hour. After filtration, the solvent was ¢vapofated under reduced pressure,
' the residue was triturated with a mixture of diethyl ether and dichloromethane and the

resulting solid was filtrated, washed with diethy! ether and dried to yield the title
compound (53%) as a yellow solid. ‘

ESUMS m/e: 524 (IM+H]", C;; Hy, F, N; O,).

Retention Time (min.): 10.1

EXAMPLE 278-279 |

The compounds of this invention were synthesized from the title compound of
Preparation 2 following the procedure of exatﬁple 214 and using the corresponding
reactant respectively. The ESU/MS data, HPLC retention times and yields are ’

summarised.in' the following table.

TABLE 46
‘ ESI/MS
Molecular Retention
Example : m/e | . Yield %
Formula . | Time (zun.)
| (M+H]
278 | CxH,FN,O, | 477 11.0 63
279 . C,s H;y N5 O 458 9.6 67
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EXAMPLE 280

1,3-Dimethyl-6-{4-(quinolin-2-ylmethoxy)phenyl]-1,5-dihydropyrrolo(3,2-
d]pyrimidine-2,4-dione o

Obtained as a white solid (50%).from 6-methyl-5-nitro-1,3-dimethyl-1 H-pyrimidine-
2,4-dione and 4-(quinolin-2-ylmethoxy)benzaldehyde following the procedure of
example 218. | ' | ‘

ESUMS m/e: 413 ([M+H]', Cy Hy, N, O)).

Retention Time (min.): 9.7

EXAMPLE 281 _
1,3-Dimethyl—6-[4.(3-phenyl[1,2,4]oxadiazol-s-ylmethﬂxy)phenyl]-l,5-
dihydropyrrolo(3,2-d]pyrimidine-2,4-dione |
Obtained as a white solid(60%) from the title compound of Preparation 4 and N-
hydroxybenzamidine following the procedure of example 210.

ESUMS m/e: 430 (M+HT", Cpy Hy N; O)). o

Retention Time '(min.): 10.0

EXAMPLE 282-284 -

- The compounds of this invention were synthesxzed from the title compound of

Preparatlon 6 followmg the procedure of example 210 and using the correspondmg

. reactant respectxvely The ESI/MS data, I-IPLC retention times and yields are

summarised in the following table.

TABLE 47

ESI/MS
Molecular - Retention ;
Example , m/e ) Yield %
. Formula . | Time (min.)
[M+H] |
282 CysHpy Ns O, 458 10.7 . 54
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283 | CxHRFN,0, | 476 10.9 43

284 |C,H,CIN,O,| 465 | 108 60
EXAMPLE 285

6-{4-[3-(4-Bromophenyl){1,2,4]oxadiazol-S-ylmethoxy]-phenyi}-3-propyl-1,5-
dihydropyrrolo[3,2-d]pynm1dme—2 4-dione ,

Obtained as a white solid (30%) ﬁ-om the title compound of Preparatlon 27 and 4-
“bromo-N-hydroxybenzamidine followmg the procedure of example 210.

8 '"H NMR (DM_S_O): 12.13 (bs, 1H), 11.16 (bs, 1H), 7.96 (d, 2H), 7.85 (d, 4H), 7.15 (d,
2H), 6.24 (s, 1H), 5.67 (s, 2H), 3.83 (m, 2H), 1.58 (m, 2H), 0.88 (m, 3H).

EXAMPLE 286-289 )

The compounds of this in‘v'ention were synthesized from the title compound of
Preparation 19 foliowiné the procedure of example 210 and using the corresponding
reactant respectxvely The ESI/MS data, HPLC retention times and yields are

summarised in the following table.

TABLE 48
| ESYMS
Molecular | Retention
Example m/e . i Yield %
‘ Formula , | Time (min.) |
[M+H]
286 C,H, N;O, | 444 10.4 44
- 287 | C,uHyuy FN; O, 462 10.5 26
288 C,H,N;0O,S 450 10.0 55
289 CisHyN; O, S 490 10.9 58
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EXAMPLE 290 '
6-{4-{(4-Bromophenylamino)methyl]phenyl}-1,3-dipropyl-1,5-dihydropyrrolo[3,2-
d]pyrimi(iine-2,4-dione _ | '
a) To a solution of the title compound of Preparation 30 (200mg, 0.59 mmol) in

DMF (5 mL) was added CBr4 (480 mg, 1.02 mmol) and the mixture was cooled to 0°C.
Then a solution of triphenyl phosphine (270 mg, 1.02 mmol) in DMF (2 mL) was added
and the mixture was stirred at room temperature for 14 hours. The precipitate was
collec-tec'l by filtration and used in the next step without further purification. -

| b) To a solution of 4-bromoaniline (43 mg, 0.25 mmol) in ethanol (2 mL) was
added K,CO, (34 mg, 0.025 mmol) and the above bromide (20 mg,' 0.05 mmol). The
mixture was refluxed for 1 hour. The solvent was evaporated under reduced pressure,
the residue was suspended in chloroform, the organic phase was washed with water,

dried (N2,SO,) and evaporated. Flash column chromatography (chloroform:petroleum

ether 9:1) provided the title compound as a brown solid (11 mg, 44%).

m.p.(MeOH): >250°C
- 8 '"H NMR (DMSO): 10.7 (bs, 1H), 7.72 (d, 2H), 7.42 (d, 2H), 7.24 (d, 2H), 6.50
(d, 2H), 6.24 (s, 1H), 4.36 (s, 2H), 3.95 (m, 4H), 1.75 (m, 4H), 0.95 (m, 6H).

EXAMPLE 291

- 6-(4-Phenylaminomethylphenyl)-1,3-dipropyl-1,5-dihydropyrrolo(3,2-

d]pyrimidine-2,4-dione. |
Obtained as a brownish solid (64%) from .the title compound of Preparation 30 and
aniline following the procedure of example 290.

m.p.(MeOH): 201°C _
& 'H NMR (DMSO): 10.51 (bs, 1H), 7.70 (m, 1H), 7.46 (m, 1H), 7.24 (m, 4H), 6.75 (m,
3H), 6.24 (s, 1H), 4.39 (s, 2H), 3.96 (m, 4H), 1.70 (m, 4H), 1.00 (m, 6H).
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The following examples illustrate ph%xmaceutical comp_ositioné according to the

present invention and procedures for their preparation.

COMPOSITION EXAMPLE 1

50,000 capsules each containing 100 mg of active ingredient were prepared

according to the following formulation:
- Active ingredient
| Lactose monohydrate
Colloidal silicone dioxide
Corm starch

Magnesium stearate

Procedure .

5Kg
10Kg
0.1Kg
1Kg

02Kg

The above ingredients were sieved through a 60 mesh sieve, and were loaded.

into a suitable mixer and filled into 50,000 gelatine capsules.

COMPOSITION EXAMPLE 2

50,000 Tablets each containing 50 mg of active ingredient were prepéred from

the following formulation:

Active ingredient
l\/ﬁcrocrystalline cellulose
Spray dried lactose
Carboxymethy! starch
Sodium stearyl fumarate
Colloidal silicon dioxide

149

25Kg
1.95Kg
9.95Kg
0.4‘ Kg

0.1Kg
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"Procedure. | _ ‘

Aﬂ the powders were passed through a screen with an aperture of 0.6 mm, then
mixed in a suitable mixer for 20 minutes and compressed into 300 mg tablets using 9
mm disc and flat bevelled punches. The disintegration time of the tablets was about 3

minutes.
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CLAIMS

1. A 6-phenylpyrrolopyrimidinedione derivative of the formula (T), or a
pharmaceutically acceptable salt thereof,

wherein:
- R' and R? are the same or different and each represents hydrogen, a

group of formula <(CH,),-R’, or an alkyl group which is unsubstituted or substituted by

" one or more substituents selected from hydroxy, alkoxy, alkylthio, amino, mono- or di- -

- alkylamino, hydroxycarbonyl, alkoxycarbonyl, acylamino, carbamoyl, alkylcarbamoyl,

dihydroxyphosphoryloxy and dialkoxyphosphoryloxy groups,

wherein n is an integer of from 0 to 4 and R’ represents a cycloalkyl group, a
phenyl group or a cyclic group which is a 3- to 7-membered, aromatic or non-aromatic
ring, which contains from 1 to 4 heteroatoms selected from N, O and S and which is
optionally fused to an arérnatic or heteroaromatic ring, the phenyl group being
unsubstituted or substituted by one or more substituents selected from halogen, alkyl,
aryl, heteroaryl, heterocyclyl, hydroxy, alkylenedioxy, alkoxy, alkylthio, amino, mono;
or di-alkylamino, ﬁitro, cyano, hydroxycarbonyl, alkoxycarbonyl, acylamino, ‘
carbamoyl, alkylcarbamoyl, dihydrophosphoryloxy, dialkoxyphosphoryloxy and
haloalky! groups and the cyclic group being unsubstituted or substituted by one or more
substituents selected from halogen, hydroxy, alkdxy, phenyl, alkoxycarbonyl, amino,
mono-alkylamino, di-alkylamino, Hydroxycarbonyl, and alkyl groups, the alkyl
substituents being unsubstituted or substituted by one or more further substituents
selected from halogen, hydroxy, alkoxy, alkylthio, acylamino, carbamoyl,
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alkylcarbamoyl, dihydroxyphosphoryloxy, oialkoxyphosphoryloxy, hydroxyalkoxy,
phenyl, alkoxycarbonyl amino, mono- and dl-alkylammo and hydroxycarbonyl groups;

- R’ represents hydrogen, halogen, or a mtro alkoxycarbonyl or alkyl
group, the alkyl group being unsubstituted or substituted by one or more substltuents
selected from hydroxy, halogen, alkoxy, alkylthio, amino, mono- or di- alkylammo |
hydroxycarbonyl, alkoxyca:bonyl acylamino, carbamoyl and alkylcarbamoyl groups; -

- R* and R’ are the same or different and each represents hydrogen
halogen alkyl, hydroxy, alkoxy, alkylthio, dialkylaminoalkoxy, amino, mono- or
dialkylamino, nitro, cyano or haloalkyl, or R* and R’, together with the atoms to which
they are attached, form a 5 to 7 membered ring containing-from 0 to 4 heteroatoms
selected from N, O and S;

- L, isadirect bond or is -O-, -S-, -N(Z)-, -O(CH,), -, -O(CR*R’),-, -
S(CR’R’),-, -CH=CH-, -(CH,),-, (CR’R’),-, -(CH,),,0-,-(CR*R’),,0-, -O(CH,),,0-, -
O(CR*R%),0-, -(CR*R?),, N(Z)- or -N(Z)(CR’R®),,- wherein m is an integer of from 1 to
6 and either Z, R® and R’ are the same or different and each represent a group selected
from hydrogen, C,-C;alkyl, cycloalkyl, cycloalkyl-C,-Calkyl, heterocyclyl,
heterocyclyl-C,-C, alkyl, aryl, aryl-C,-C, alkyl, heteroaryl, heteroaryl-C,-C, alkyl,

| hydroxy, C,-C, alkoxy, halogen, cyano, C,-C4alkoxycarbonyl, carbamoy! and haloalkyl,

the alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl moieties being unsubstituted or

 substituted with one to four substituents independently selected from R',orZisas

defined above and R® and R’, together with the atom to which they are attached, form a
4 ‘to 8 membered ring; and
- R’ represents -C(O)NR'R", -S(0),NR"R", - N-CR”R’3 ora
| heterocyclyl, aryl or heteroaryl group, the heterocyclyl, aryl and heteroaryl groups being

unsubstituted or substituted with substituents R' to R, wherein:

R'and R'" are either

(a) the same or different, each independently representing hydrogen, an alkyl
group, a cyeloalkyl group or a phenyl group, wherein (i) the alkyl group is unsubstituted.
or substituted by one or more substituents selected from hydroxy, halogen, alkoxy, |
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alkylthio, amino and mono- and di-alkylamfho groups, (ii) the cycloalkyl group is
optionally fused to an aromatic ring and (iii) the cycloalkyl group and the phenyl group
are unsubsitituted or substituted by one or more substituenfé selected from (1) groups of
formula -(CH,), R’, -O-(CH,), R’, -S-(CH,), R’, -COR and -CONHR, wherein R is alkyl
or -(CH,),R” and n and R’ are as defined above, (2) groups of formula

-(CH,),- S(O)ZNR’R" wherein n is asvdeﬁned above and R' and R" are the same or
deferent and are each selected from hydrogen and alky! or form, together with the
mtrogen atom to Wthh they are attached, a 4- to 7- membered heterocyclic ring
containing 1, 2 or 3 heteroatoms selected from N, O, and S, (3) groups of formula
-(CH,),-CO,R™ wherein n is as defined above and R" is hydfogén or alkyl, (4) groups of
formula -N* R"", wherein each R™ is the same or diﬁ'érent and is an aikyl group, and (5)
halogen atoms and alkyl, hydroxy, alkylenedioxy, a]koxy, alkylthio, amino, mono- and
di-alkylamino, nitro, cyano, hydroxycarbonyl, alkoxycarbonyl, acylamino, carbamoyl,
dihydroxyphosphoryloxy, dialkoxyphosphoryloxy or haléalkyl groups, the alkyl
substituents being unsubstituted or substituted by one or more further substituents

_selected from cyano, nitro, amino, hydroxy and halogén,

(b) together with the atom to which they are attached, a 3- to 7-membered
ring comprising up to 4 heteroatoms selected from N, O and S, which ring is (i)
optionally fused to an aromatic ring or to a heteroaromatic ring which is in turn

optionally fused to an aromatic ring and is (ii) unsubstituted or substituted by one or

.mo:re substituents independently selected from halogen atoms, groups of formula -X-R’

. and -CO,-X-R’ wherein X is a direct bond, a C,-C, alkylene group or a carbonyl group .
2

and R’ is as defined above, and hydroxy, cyano, nitro, oxoalkyl, carbaxrioyl,
hydroxycarbonyl, alkoxycarbonyl, amino, mono- and di-alkylamino, divalent alkylene
and alkyl groups, the zﬂkyl substituents being unsubstituted. or substituted by one or
more further substituents selected from hydroxy, alkoxy, hydroxyalkoxy, anﬁno and
mono- and di-alkylamino groups, and the moiety X being unsubstituted or substituted
by one or two further substituents selected from phenyl, alkyl, hydroxy and thio groups
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and groups of formula -CO,R' and -CONR'R" wherein R’ and R" are the same or
different and are hydrogen or alkyl, or ' ,

(c): defined so that R represents hydrogen or an alkyl group and R"
represents a group of formula -X-R’ wherein X and R’ are as defined above;

R" and R" are defined as R'® and R"' above, except that either or both of R” and |
R" can be an amino, alkylamino or dialkylamino group; and -

- R"toR" are the same or different and each independently represents hydrogen,

a haldgen atom, a group of formula -(CH,),-R’, wherein n and R’ are as defined above -

“or an alkyl group, the alkyl group being unsubstituted or substituted by one or more
substituents selected from hydroxy, alkoxy, alkylthio, amino, mone- or di-alkylamino,
hydroxycarbonyl, alkoxycarbonyl, acylamino, carbamoyl, alkylcarbamoyl,
dihydroxyphosphoryloxy, dialkoxyphosphoi'yloxy and haloalkyl groups, or R and R
are as defined above and R' and R", together with the atoms to which they are attached,
form a 4 to 8 membered aromatic of non-arbmatic ring which contains from 0 to 4
heteroatoms selected from N, O and S, and which is unsubstituted or substituted by one
or rhore substituents selected from h_alogen atoms and alkyl,‘ hydroxy, phenyl, |
alkoxycarbonyl, arnind, mono-alkylamino, di-alkylamino and hydroxycérbonyl groups,
the alkyl substituents being unsubstituted or substituted by one or more further _
substituents selected from halogen atoms and hydroxy, alkoxy, alkﬂthio, acylamino, \
carbamoyl, alkylcarbamoyl, dihydroxyphosphoryloxy, dialkoxyphosphoryloxy, .
hy&roxyalkoxy, phenyl, alkoxycarbbnyl, amino, mono- or di-alkylamino and

hydroxycarbonyl groups.

2. A compound according to claim 1, wherein R' and R? are the same or
different and each independently represent hydrogen, a C,-C, alky! group which is
unsubstituted or substituted by 1 or 2 substituents selected from CI-C; alkoxy and C,-C,
alkylthio substituents, é group of formula -(CH,),-(C,-C, cycloalkyl) or a group of |
formula -(CH,),-(morpholino) wherein n is as defined above.
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3. A compound according to cldim 1 or 2, wherein R’ represents hydrogen,

halogen or C,-C, haloalkyl.

4. A compound according to any one of the preceding claims, wherein R*
and R’ are the same or different and each represent hydrogen, C,-C, alkyl, hydroxy,
C,-C; alkoxy, C,-Cq alky'ithio; amino or C,-C; alkylamino.

5. A compound according to any one of the preceding claims, wherein Z, R®

and R’ are hydrogen, C,-C, alkyl, or phenyl.

6. A compound accdrding to any one of the preceding claims, wherein L, is
-O(CH,),.-, -O(CR*R?),-, -CH=CH-, -(CH,),,-, -(CR*R’),-, -(CH,),.0-, (CR°R’) .0, -
O(CH,), O- or -(CR°R®),, N(Z)-, wherein m is from 1 to 4 and R®, R and Z are as

"defined in claim 1 or 5.

7. A compound according to any one of the preceding claims, wherein R -
and R" are the same or different and each represent amino, mono- or di-(C,-C,
alkyl)amino or phenyl, the phenyl group being unsubstituted or substituted by one or
two substituents selected from halogen, Cl-C'Z4 alkoxy, C,-C, alkyl, hydroxy, amino
mono-(C,-C, alkyl)anino and C,-C, haloalkyl.

8. A compound according to any one of the preceding claims, wherein R’
is: | _ |

- ‘a C,-C; cycloalkyl group;

- a phenyl group which is unsubstituted or substituted with 1,2 or 3
substituents selected from halogen, C,-C, alkyl, aryl, heteroaryl, hydroxy, C,-C,
alkylenedioxy, C,-C, alkoxy, C,-C, alkylthio, amino, mono- and di- (C,-C, alkyl)amino,
nitro, cyano, hydroxycarbonyl, (C,-C, alkoxy)carbonyl; (C,-C; acyl)amino, carbamoyl,
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(C,-C, alkyl)carbamoyt, dlhydrophosphoryloxy, dl-(C -C, alkoxy)phosphoryloxy and
C,-C, haloa]kyl groups; or
- acyclic group which is a 3- to 7- membered aromatic or non-aromatic

ring containing from 1 to 4 heteroatoms selected from N, O and S and which is
optionally fused to an aromatic ring, which group is unusubstituted or substituted by 1,
2 or 3 substituents selected from halogen, hydroxy, C,-C, alkoxy, phenyl, C,-C,
alkoxycarbonyl, amino, mono-(C,-C, alkyl)amiﬁo, di-(C,-C, a].kyl)ainino,
hydrokycarbo’nyl and C,-C, alkyl groups, the alkyl substituents being uﬁsubstituted or
substituted by 1 or 2 further substituents selected from halogen, hydroxy, C,-C, .alkoxy,

C,-C, alkylthio, C,-C, acylammo carbamoyl, C,-C, alkylcarbamoyl
dihydroxyphosphoryloxy, di-(C, -C alkoxy)phosphoryloxy, hydroxy-(C -C, alkoxy)-,
phenyl, C -C, alkoxycarbonyl amino, mono- and di-(C,-C, alkyl)amino and |
hydroxycarbonyl groups.

9. A compound according to claim 8, wherein the cyclic groﬁp isaS-or6-
membered aromatic or non-aromatic ring containing 1 or 2 heteroatoms selected from

N, O and S.

10. A compound according to claim 9, wherein the subsﬁtuents on the cyclic
group are selected from halogen, hydroxy, phenyl, C,-C, alkoxy, amino, mono- and
di-iC,-C4 alkyl)amino, C,-C, alkyl, C,-C, haloalkyl, hydroxy-(C,-C, alkyl)- and
phenyl-(C,-C, alkyl)-.

11. A compound according to any one of claims 8 to 10, wherein, when R is
a phenyl group, it is a phenyl group which is unsubstituted or substituted by 1 or 2
substituents selected from halogen, C,-C, alkyl, phenyl, hydroxy, C,-C, alkoxy, C,-C, |
alkylthio, amino, mono- and di-(C,-C, alkyl)amino and C,-C, haloalkyl groups.
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12. A compound according to a.n'y one of the preceding claims, wherein,
when the moiety X is substituted, R’ is a phenyl group, as defined in any one of claims
1,8and 11.

13. A compound according to any one of the precéding claims, wherein,
when R" and R"! are defined according to option (a), they are the same or different and
each represent hydrogen, a C,-C,alkyl group, a phenyI group or a C,-C cycioalkyl

.'group' optionally fused to a phenyl ring, the alkyl gfoup being unsubstituted or
substituted by 1 or 2 substituents selected from hydroxy, halogen and amino groups and
the phenyl and cycloalkyl groups being unsubstituted or substituted by 1, 2 or 3
substituents selected from (1) groups of formula -(CH,),R’, -O-(CH,),-R’, -COR and
-CONHR wherein R is C,-C, alkyl or (CH,),R’, nis 0, 1 or 2 and R is as defined in
any one of claims 1 and 8 té 11, (2) groups of formula -(CHz)n-S(O)z-NR;R", wherein n
isOor 1 and R' and R" are the séme or different and are hydrogen or C,-C, alkyl or, |
together with the N atom to which they are attached, form a pyrrolidiny! or piperidyl

ring, (3) groups of formula -(CH,),-CO, R" wherem nis 1 or 2 and R™ is hydrogen or

" C,-C, alkyl, (4) groups of formula -N"R"", wherein each R"" is the same or different and

is a C,-C, alkyl group, and (5) halogen atoms and C,--C4 alkyl, hydroxy, C,-—'C4 alkoxy,
amino, mono- and di~(C,-C, alkyl)amino, nitro, cyano, hydroxycarbonyl, C,-C,
alkoxycarbonyl, (C, to Csacyl)amino, carbamoy! and C,-C, haloalkyl groups, the alkyl

- substituents being unsubstituted or substituted by a further substituent selected from

cyano, nitro, amino, hydroxy and halogen.

14. A compound acéording to any one of the preceding claims, wherein
when R' and R"' are defined according to option (b), they form, together with the
nitrogen atom to which they are attached, an aromatié or non-aromatic 5- or 6-
membered ring containing 1 or 2 heteroatoms selected from N, O and S, which ring is
optionally fused to a phenyl ring or to an indéle group, and is unsubstituted or '
substituted by l; 2 or 3 substituents independently selected from halogén atoms, groups
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of formula -X-R’ and -CO,-X-R’ wherein X-and R’ are as defined in any one of claims 1
and 8 to 12 and hydroxy, cyano, nitro, C,-C, alkdxycarbonyl, amino, C,-C, divalent
alkylene and C,-C, alkyl groups. |

15. A compound according to any one of the preceding claims, wherein
‘when R' and R"" are as defined in option (c), R" is hydrogen or a C,-C, alkyl group and
R'"is a group of formula -X-R” wherein:

. X s a direct bond, a C,-C, a]kylene group or a carbonyl group, wherein |
the CfC;, alkylene group is unsubstituted or substituted by 1 or 2 substituents selected
from C,-C, alkyl, hydroxy, -CO,H and -CO,-(C,-C, alkyl) groups; and

- R’ is a cyclopentyl, cyclohexyl, benzimidazolyl, benzb_thiazolyl,
thiadiazolyl, thienyl, pyrimidinyl, pyrazihyl, isoxaolyl, pyrazolyl, furanyl, pyridyl,

~ pyrimidinyl, phenyl or piperidiny! group, the pyridyl, pyrimidinyl, piperidinyl,

thiadiazolyl and furanyl groupé being unsubstituted or substituted by 1 or 2 substituents
selected from halogen atoms and hydroxy, C,-C, alkoxy, phenyl~(C,-C, élkyl)- and C,-
C, alkyl groups and the phenyl, benzothiazolyl and benzimidazolyl groups being
,uﬁsubstitutgd or substituted by 1 or 2 substituents selected from halogen atoms and
hydroxy, C,-C, alkoxy and C,-C, alkyl groups, |

. providéd that when X is substimtéd, R, is an unsubstituted pilenyl group.

16. A compound according to any one of the preceding claims, wherein R*
to R are the same or different and each independently represent hydrogen, a halogen
atom, a 5- or 6- membered heteroaryl group having 1 or 2 heteroatdms. selected from N,
O and S, a C,-C, alkyl group or a phenyl group which is unsubstituted or substituted by
1 or 2 substituents selected from halogen atoms, C,-C, alkyl groups and C,-C, haloalkyl
groups, or R'* and R" are as defined above and R'® and R, together with the atoms to
which they are attached, form a 5- or 6- ntembered aromatic or non-aromatic ring which

contains 0, 1 or 2 heteroatoms selected from N, O and S and which is unsubstituted or
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substituted by 1 or 2 substituents selected from C,-C, alkyl, phenyl and phenyl- (C -C,
alkyl)- groups.

17. A compound accbrding to any one of the preceding claims, wherein R®
represents -C(O)NRWR”, wherein R'® and R" are as defined in any one of claims 1 and
13 to 15, -ON=CR'?R", wherein R"? and R" are as defined in claim 1 or 7, a phenyl
group or a 5- or 6- membered heteroaryl or heterocyclyl group, which group contains 1,
2 or 3 heteroatoms selected from N, O and S, wherein the phenyl, heteroaryl or
heterocyclyl group is unsubstituted or substituted with subsituents R'* to R", as defined

n claim_ 1 or16.

18. A compound according to claim 17, wherein the heteroaryl or

heterocyclyl group is a 6- membered heteroaryl group having 1 or 2 heteroatoms

- selected from N, O and S, or a group of formula (H)

\<71'(H)

N-Y>

“YI=Y2 moiety represents

wherein X represents O, S or N, and the
-N=C[R")-, -C(R1 %=N-, -CR"*)=C[R")-, or -CH(R"*)-CH(R")-, wherein R" and R"
are the same or different and each represent hydrogen, a group of formula
-(CI-_IZ)“-R", \.Jv‘herein n and R’ are as defined in any one of claims 1 and 8 to 11, or an
alkyI group, the alkyl group being unsubstituted or substituted by one or more
substituents selected from hydroxy, alkoxy, alkyithid,’ amino, mono- and di-alkylamino,

hydroxycarbonyl, alkoxycarbonyl, acylamino, carbamoyl, , alkylcarbamoyl,

~ dihydroxyphosphoryloxy, dialkoxyphosphoryloxy and haloalky! groups, or R"® and R”,

together with the atoms to which they are attached, form a 4- to 8- membered aromatic
or non-aromatic ring, which contains from 0 to 4 heteroatoms selected from N, O and S

and which is unsubstituted or substituted by one or more substituents selected from
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halogen atoms and alkyl, hydroxy, phenyl, a‘ikoxyca.rbonyl, amino; mono-alkylamino,
di-alkylamino and hydroxycarbonyl groups, the alkyl subsituents being unsubstituted or
substituted by one or more further substituents selected frém halogen atoms and
hydroxy, alkoxy, alkﬁthio, acylamino, carbamoyl, alkylcarbamoyl,
dihydroxyphosphoryloxy, dialkoxyphosphoryloxy, hydroxyalkoxy, phenyl,
alkoxycarbonyl, amino, mono- and di-alkylamino and hydroxycarbdnyl groups.

19 A compound according to claim 18, wherein R'® and R are the same or

different and each independently represent hydrogen, a 5- or 6- membered heteroaryl

. group having 1 or 2 heteroatoms seleceted from N, O and S, a C,-C, alkyl group ora

phenyl group which is unsubstituted or substituted by 1 or 2 substituents selected from
halogen atoms, C,-C, alkyl groups and C,-C, haloalkyl groups, or R'® and R", together
with the atoms to which they are attached, form a 5- or 6- membered aromatic or non-
afomatic ring which contains 0, 1 or 2 heteroatoms selected from N, 40 and S aﬁd Which
is unsubstituted or substituted by 1 or 2 substituents selected from C,-C, alkyl, phenyl
and phenyl-(C,-C, alkyl)- substituents.

20. A compound according to claim 17, 18 or 19, wherein R® represents
-C(O)NR™R", wherein R'® and R" are as defined in any one of claims 1 and 13 to 15,
-ON=CR"R" wherein R” and R" are as defined in claim 1 or 7, a phenyl group
opﬁonally substituted by a halogen atom or a 5- or 6- membered heteroaryl or
heterocyclyl group which is optionally fused to a phenyl ring and which is is
unsubstituted or substituted by 1 or 2 substituents selected from phenyl, pyridyl, phenyl-
(C,-C, alkyl)-, C,-C, alkyl and piperidylidene substituents, the phenyl substitﬁents being
unsubstituted or substituted by 1 or 2 further substituents selected from halogen atoms
and C,-C, alkyl groups aﬁd the pipeﬁdylidene substituents being unsubstituted or
substituted by 1 or 2 further substituents selected from phenyl,

phenyl-(C,-C, alkyl)- and C,-C, alkyl groups.
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21, A compound according to any one of the preceding claims for use in a

method of treating the human or animal body.

22. A pharmaceutical composition conipriéing a compound according to any

one of claims 1 to 20 and a pharmaceutically acceptablle carrier or diluent.

- 23. Use of a compound according to any one of claims 1 to 20, in the

manufacture of a medicament for use in reducing or preventing mast cell degranulation.

24.-  Use according to claim 23, wherein the medicament is for use in the
treatment or prevention of a disorder which is asfhma, bronchoconstriction, allergic
potentiation, inflammation or reperfusion injury, myocardial ischemia, inflammation, a
‘diarrheal disease, brain arteriole diameter constriction, Parkinson’s disease, non insulin

dependent diabetes mellitus, release of allergic mediators or an autoimmune disease.

25.  Use according to claim 24, wherein the autoimmune disease is Addison’s

disease, autoimmune hemolytic anemia, Crohn’s disease, Goodpasture’s syndrome,

~ Grave’s disease, Hashimoto’s thyroiditis, idiopathic thrombocytopinic purpura, insulin-

dependent diabetes mellitus, multiple sclerosis, myasthenia gravis; pemphigus vulgaris,

pernicious anemia, poststreptococcal glomerulonephritis, psoriasis, rheumatoid arthritis,

. scléroderma, Sjogren’s syndrome, spontaneous infertility, and syntemic lupus

erythematosus.

26.  Use according to claim 25, wherein the said allergic potentiation is an

allergic reaction.

27.  Use according to claim 26, wherein the allergic reaction is rhinitis, a

poison ivy induced allergic response or urticaria.
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28.  Use according to claim 24, wherein the reperfusion injufy is myocardial

reperfusion injury and/or the inflammation is inflammatory bowel disease.

29. A method of preventing or reducing mast cell degranulation in a subject
5" in need of such treatment, which method comprises administering to the said subject an

effective amount of a compound according to any one of claims 1 to 20.

30. A method of treating or preventing a disorder as defined in any one of
claims 24 to 28 in a subject in need of such treatment, which method comprises
10 - administering to the said subject an effective amount of a compound .according to any

one of claims 1 to 20.
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