1 PROCESS FOR THE PREPARATI ON OF AM NOPYRI M DI NES The present
i nvention concerns a process fox the preparation of

5-am nopyrimdines 5 which are useful internediates in the
preparation of pharmaceutically active tdazol o[ 4,5- d]pyrimdine

cycl opent anes. The conpound (1S-(1a, 2a, 313 (1,3*,2R*),5
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y1l)-5-(2- hydroxyet hoxy)-cycl opent ane-1, 2-di ol (Conpound A), and
simlar such conpounds, are 10 disclosed in WO 00/ 34283 and WO
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usually referred to as P, Y1) receptor antagonists, Such antagonists can be used as, infer alia,

inhibitors of platelet activation, aggregation or degranulation.

Compounds of formula (I) (see below) are wseful in the preparation of Compound A
and analogues thereof (see example 3 of WO 01/92 263).

15 Catalytic hydrogenation of aromatic nitro compounds is disclosed in US6096924.

The present invention provides a process fox- the preparation of a compound of formula
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wherein X is halogen; Y is ZR: Zis oxygen or sulphur; and Rlis Cg alkyl, Ci.¢ haloalkyl or
20  Cyqcycloalkyl; the process comprising either:
a. hydrogenating a compound of formula (IL):
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with a suitable transition metal catalyst in a C, aliphatic alcohol, an ether, an ester or
a hydrocarbon as solvent;
25 or, '
b. conducting a one-pot hydrogenation of a coxnpound of formula (III):



b. conducting a one-pot hydrogenation of a corapound of formula
(111): 2 X X Ny wherein R2 is phenyl optionally substituted by
chloro, CI 6 alkyl, Cl1_6 alkoxy or (Cl4 allcyl)2N, i. firstly at
about 20C to forma conpound of formula (1V): 5 (1V) and then at
about 40C, both steps (i) and (ii) being carried out in the presence
of a suitable catalyst and in the presencg of a suitable solvent.
Al kyl groups and noi eties are straight,,or branched chain and
conprise, for exanple, 1 10 tq _Lﬁuch as 1 to 4) carbon atons.
Exanpl es of al kyl groups areHm? ) |, n-propyl, isopropyl or
tert-butyl. Hal oal kyl groups an eties are sgimai ght or
branched chain and conprise, for §f N1lto 6 (such as Ito 4)
carbon atons, and 1 to 6 hal ogen onﬁ“(fdf exanpl e fluorine or
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C3.6 cycloalky: saikyi s cKcIopropyI cycl opentyl or cycl ohexyl. f
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ii. and then at about 40°C;
both steps (i) and (ii) being carried out in the presence of a suitable catalyst and in the
presence of a suitable solvent.
Alkyl groups and moieties are straight or branched chain and comprise, for example, 1
10 to 6 (such as I to 4) carbon atoms. Examples of alkyl groups are methyl, ethyl, n-propyl, iso-
propyl or tert-butyl.
Haloalkyl groups and moieties are straight or branched chain and comprise, for
example, 1 to 6 (such as 1 to 4) carbon atoms, and 1 to 6 halogen atoms (for example fluorine
or chlorine atoms), Examples of haloalkyl are CH,F, CHF,, CFs, CH,CF; and 3,3,3-
15  trifluoroprop-1-yl.
Cycloalkyl is, for example, Ca.s cycloalkyl, such as cyclopropyl, cyclopentyl or
cyclohexyl.
In one particular aspect the present invention provides & process for the preparation of

a compound of formula (I):
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wherein Xis halogen; ¥ is ZR'; Z is oxygen or sulphur; and R! is C,.4 alkyl, C.¢ haloalkyl or

Ca.7 cycloalkyl; the process comprising hydrogenating a compound of formula (II):



wherein Xis halogen; Y is ZRl; Z is oxygen or sul phur; and Rl is Cl.6
al kyl, Cl14 hal oal kyl or C34 cycloallcyl; the process conprising

hydr ogenating a conpound of formula (IQ XINwth a suitable
transition nmetal catalyst in Cl46 aliphatic al cohol, an ether, an
ester or a hydrocarbon as solvent. Suitable transition nmetal catalyst
for the hydrogenation of a conpound of fogrmula (a) 5 is, for exanple,
platinumor palladium or a combinaty on of platlnunlmﬁth anot her
transition. netal such as vanglium Jiron or manganese. In a further
aspect of the invention the tréhs' nmetal catalyst is on a

sui tabl e support, for exanple car bn sui tabl e sdllyent for the

hydr ogenati on of a conpound of f 1) is a Cl.6 aliphatic

al cohol (such as ethanol and isd&-propyl W4l cohol), an ether (for
exanple a di( 4 hyl
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formula (11) 1s _conducted at a pressure of f for exanmple 2
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aromatic hydrocarbon, for example benzene, toluene or a xylene).

In another aspect the hydrogenati on of a compound of forrula (I} is conducted at a
temperature in the range 10 to 90°C, for example 20 to 40°C.
15 In yet another aspect the hydrogemation of a compourd of formuia (II} is conducted at
a pressure of 1 to 10 bar, for example 2 to 4 bar.
In a forther aspect the present invention provides a process for the preparation of a

compound of formula (I):
X
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20 wherein X is halogen; Y is ZRY: Z is oXy gen or sulphur; and R'is Ci.6 dlkyl, Ci¢ haloalkyl or
C3.7 cycloalkyl; the process comprising ¢ onducting & one-pot hydrogenation of a compound of
formula (1I0):
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4 wherein R2 is phenyl optionally substituted by chloro, Cl-6 alkyl,
C _6 allcoxy or (Cl-6 alltyl)2N; i. firstly at 10 to 25Cto forma
conpound of forrmula (1V): X RR--MN-N1 o). X Ny 5ii. and then

hydr ogenati ng at about 35 to 50C, both steps (i) and (ii) being
carried out in the presence of a suitable catalyst and in the
presence of a suitable solvent. Highly effective mxing (for
exanpl e stirring) | d. dur : x ogenat. } i
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A suitable catalyst for the one-pot hydrogenation is either a single
transition netal or a m xture of two or Horextransition nmet al s.
Suitabl e catal ysts are platinum or pﬁ/rf_ﬂ’YN relof platinum and

e

a

vanadium It is usual for the catalyst 'to \;Nga sui t abl e(l pport
(for exanple 15 carbon). Exanples of theselcatal ysts are plati num on
carbon 5-15%W w;, platinum 2-10%V w (for Xxangl e8- 7%/ w) and vanadi um
0. 2-3%Vv w on carbon. A suitable solvent for the one-pot hydrogenation
is a Cl4 al¥ phdii candthesthotirogdnetingakzhopd 36 tei®i@&nol or i so- propyl

al cohol ), an ester : ; : :

t et rahydr of ur an orb&rgie%%#?jﬁgt %1?%&%5’:?@11 g‘fﬁﬁh@%ﬁﬁ%?ﬁ%ﬁ%ﬁé uc énsthe
an aromati c hydr ocBF¥8f of 2euikble sddyetpl e benzene, tol uene or a xyl ene)

or a ketone (such AEhBGeEARE Mixing (for example stiming) is used during the one-pot
hydrogenation as this aids effective mass transfer during the process. Highly effective mixing
10 isused to obtain good contact between the gaseous hydrogen, the solid catalyst and the
compound of formula (TT) or (IV).

A suitable catalyst for the one-pot hydrogenation is either a single transition mestal or a
mixture of two or more transition metals. Suitable catalysts are platinum or a mixture of
platinum and vanadium. It is usval for the catalyst to be on a suitable support (for example

15  carbon). Examples of these catalysts are platinum on carbon 5-15%w/w; platinum 2-10%w/w
(for example 3-7%w/w) and vanadium 0.2-3%w/w on carbon.

A suitable solvent for the one-pot hydrogenation is a Cy¢ aliphatic alcohol (for
example ethanol or iso-propy! alcohol), an ester (for example ethyl acetate), an ether (such as
tetrahydrofuran or methyl fert-butyl ether), a hydrocarbon (such as an aromatic hydrocarbon,

20  for example benzene, toluene or a Xylene) or a ketone (such as acetone).

In yet another aspect the hydrogenation of a compound of formula (ITI) or (IV) is
conducted at a pressure of 0.5 to 10 bar, for example 2 to 4 bar.

In a still further aspect the present invention provides a process as hereinbefore
described wherein X is chloro.

25 In another aspect the present invention provides a process as hereinbefore described
wherein Z is sulphur,

In yet another aspect the present invention provides a process as hereinbefore
described wherein R* is Cy4 alkyl (such as n-propyl) or Ci4 haloalkyl (such as 3,3,3-
trifleoroprop-1-yl). '



In yet anot her aspect the hydrogenation of a compound of formula (D)
or (IV) is conducted at a pressure of 0.5 to 10 bar, for exanple 2 to
4 bar. In a still further aspect the present invention provides
a process as hereinbefore described wherein X is chloro. 25In another
aspect the present invention provides a process as herei nbefore
descri bed wherein Z is sul phur. yet anot her aspect t he
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catalyst is used on °co a(II) or (Il'l) The

foll owi ng Exanples illustrate the invention. 5 EXAVPLE 1 Thi s
Exanpl e iIIysh@%Ei process for the preparation of 4,6-dichloro-2-
(propyl thio)pyrirm 5-am ne. A Pt/V/IC catal yst (avail able

f rom Degussa; abodlfhls:@)@mplealmtmese%mafps&quar@mneﬁbﬁdpblpm-zaOg) was
charged to a yessel was purged with nitrogen. 4,6- 10
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ww) was ddded to a reactl on vessel that had been purged with
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of 4, 6-
This Example illustrates a process for the preparation of 4,6-dichloro-2-

(propylthio)pyrimidin-5-amine from 4,6-dichloro-5-[(B}-(4-mnethylphenyl)diazenyi]-2-
{propylsulfanyl)pyrimidine
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The PU/C catalyst (33.3g, 10% w/w) was added to a reaction vessel that had been
purged with nitrogen and maintained under an atmosphere of nitrogen. The solution of 4,6-
dichloro-5-{(B)-2-(4-methylphenyl)diazenyl]-2-(propylsulfanyl)pyrimidine (150g, 430.1
mmo}) in ethyl acetate (3000mi) was added to the reaction vessel containing the catalyst and

20

25  agitation was initiated. The inner temperature was adjusted to 20°C, the nitrogen atmosphere

was evacuated, and the vessel was pressurized with 3 bar of hydrogen (hydrogen pressure of 3



di chl or o- 5- RE) - 2- (4- net hyl phenyl ) di azeny11- 2- (propyl sul fanyl ) pyrimtl
ine (150g, 430.1 mmol) in ethyl acetate (3000m) was added to the
reacti on vessel containing the catalyst and 25 agitation was
initiated. The inner tenperature was adjusted to 20C, the nitrogen

at nosphere was evacuated, and the vessel was pressurized with 3 bar
of hydrogen (hydrogen pressure of 3 6 bgar was maintained throughout
the reaction The t i nt ed at 20C far .ab
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processf%r t;tP ratlon of ,a compound of formula (1): 1. (i)
wherein X% Hz ’88@ ‘Z??mefaf's‘ng gtgn or sul phur, and RL Is ClL.6
al kyl, Cl1.6 hanaIkyI or C3.7 cycloal kyl; the process conprising:
hydrogenati ng a conpound of formula (11): 2.




with atransition netal catal ystselectedfrom platinum palladium
andaconbi natlon of platinumw th anothertransition netal in a Cl.6
ali phatic al cohol, an ether, an ester or a hydrocarbon as solvent. 2.
A process as claimed in claim1 wherein X is chloro. 3. A process as
clained In claim1 or 2 wherein Z is sUl phur. 4. A process as cl ai ned
inclaiml, 2 or 3 wherein RL is amalkyl or Cl1.4 haloallw. 5. A
process as clained in claiml, 2,3 ggééggherein Yis ZFO Z is

sul phur; and RL is n-propyl. 6. Ap as clainmed in any one of
‘clains 1 to 5 wherein the transition netal catalyst for the
hydrogenatlSwmﬁﬁﬂﬁﬁﬁﬁﬁﬁﬂﬂﬁﬁwﬂﬂmwﬁﬁﬁﬂWém(II) is a conbination of
platinumw th a transition netal selected fromvanadium iron and
manganese. 7. A process as clainedxlaim8 wherein the transition
nmetal catalyst is on a carbonpggnpport. 8. A process as clained in any
one of clains 1 to 7 wherein the“w0 nt forthe ﬂ%drogenation of a
conpound of fornmula (11) is a aksjial Lphatic alco an ether, an
ester or a hydrocarbon sol vent.x?9. cess as clained in anyone of
clains 1 to 8 wherein the h}drogenatlon of a compound of fornula (I1)
is conducted at a tenperature in the range 10 to 90C. 10. A
processascl aterepd isihalogert; ks AR At ey onsubtteanh pos © g ennt,i; 6abaaf or s ofFpmid of
formul a (IIPW¥§°%BhHﬂcted atatenperature in the range 20 to 40C 11.
A process as gdregﬁ] In an ;one o claims 1 to 10 wherein the

hydr ogenat i on "ot a corpsi ﬁd’ﬂ?uﬁgrnula (11) Is conducted at a
pressure of 1 to 10 bar. 12. A process-as clained In claim1l wherein
t he hydrogenation of a compound of f¥rnula (11) is conducted at a
pressure of 2 to 4 bar. 13. A ppacesh as claimed In claim1 for the
preparation of a conpound of for aXN) in mhichlﬁis chloro, Y Is
ZRl; Z is sulphur, and Rl is n-propyl | the proceé conpri si ng

hydr ogenati ng aconpound of fornmug m ) g n sol vent conprising an
ether at a pressure of 2 to 4 bar, a tenperature in the range 20 to
40C and a Pt/V/C catal yst.

with atransition metal catalyst selected from platinum, palladium anda combinatlon of platinum with another transition
melal in a C, g aliphatic alcohol, an ether, an ester or a hydrocarbon as solvent.

2. Aprocess as claimed in claim 1 wheraln X is chloro.

8. A process as claimed in claim 1 or 2 whereln 2 is sulphur,

4. Aprocess as claimed In claim 1, 2 or 3 whereln R Is C; 4 alkyl or C, 4 haloalkyl.

5. Aprocess as clatmed in claim 1, 2, 3 or 4 wherein Y is ZR1; Z is sulphur; and R1 s n-propyl.

6. A process as claimed in any one of claims 1 to 5 wherein the transition metal catalyst for the hydrogenation of a
compound of formula (It} is a combination of platinum with a transition metal selected from vanadiur, iron and
manganese.

7. A process as claimed claim 8 wherein the transition melal catalyst is on 2 carbon support.

8. Aprocessas claimed in any one of claims 1 to 7 wherein the solvent for the hydrogenation of a compound of formula
(I}1s a Cy 5 aliphatic alcahol, an ether, an ester or a hydrocarbon solvent.

9. Aprocessasclaimedinanyone of claims 1 to 8 wherein the hydrogenation of a compound of formuta 11} is conducted
at a temperature in the range 10 to 90°C.

10, Aprocessasclaimedinclaim 8whereinthe hydrogenation of 2 compound of formuta {II) is conducted ata temperature

in the range 20 1o 40°C.

11. A process as claimed in any one of claims 1 to 10 wherein the hydrogenation of a compound of formula (Il Is
conducted at a pressure of 1 to 10 bar,

12, Aprocessas claimedin claim 11 wherein the hydrogenation of a compound of formula {Il} is conducted at a pressure
of 210 4 bar.

13. A process as claimed in claim 1 for the preparation of a compodnd of formula {I) in which Xis ehloro, Y Is ZRY; Z1s
sulphur; and R? is -propyl ; the process comprising hydrogenating a compound of formula (II} in solvent comprising
an ether at a pressure of 2 to 4 bar, a temperature in the range 20 to 40°C and a PYV/C catalyst.



