WO 03/ 006439 PCT/JP02/ 07129 PREPARATI ON OF AM NOPYRI M DI NE COMPOUNDS FI ELD
OF THE I NVENTION 5 The present invention relates to the preparation of

am nopyr i wiodizpesseonpounds having the follow ng formula (@®cThrodéridé CO2R
(8 RNN RA2 15 [in the forrmula (8), Ris a hydrocarbyl group, and each
of R1 and R2 independently is a hydrogen atom an al kyl group, an

al kyl sul fonyl group, or an arylsulfonyl group], nore particularly to the
preparation of a 2-(N-nethyl-N nethanesul f onyl am no) pyri m di ne conpound
having the fol- 20 lowing formula (3) : F 0 NC®2R\ (3) 25 H3C 1 N~N
wherein R represents PRBRAGCEION |OKrAMHNOPERIBADKSROGNMEPOENDGE | NVENTI ON
Bi oorg. Med. Chem, 5, 437(1997) describes that the

2- (N- net hyl - N—nethanesulfonylanlno)pyrlnldlne conpound is enployable as an
i ntermedi at e conpound for prodUtiiEg) Z0BSTHEoINVENTEONr educi ng agent

(HMZ CoA reductase inhibitor: S 4522) having the follow ng fornula: WO

03/006439 PCT/ JP02/ 07129 -2- F OH O4 5 coo- Ca 2+
The present invention relates to the preparation of

aminopyrimidine compounds having the following formula
(8) :

10

15  [in the formula (8), R is a hydrocarbyl group, and each
- of R* and R? independently is a hydrogen atom, an alkyl
group, an alkylsulfonyl group, or an arylsulfonyl group],
more particularly to the preparation of a 2- (N-methyl-N-
methanesulfonylamino) pyrimidine compound having the fol-
20 lowing formula (3):

R
o N7 €% @
1l 3
25 LS
H.C 1N N
o
wherein R represents a hydrocarbyl group.
30 BACKGROUND OF THE INVENTION

Bioorg. Med. Chem., 5, 437(1997) describes that the
2- (N-methyl-N-methanesulfonylamino) pyrimidine compound is
employable as an intermediate compound for producing a
35 cholesterol reducing agent (HMG-CoA reductase inhibitor:
S-4522) having the following formula:



ON-1 il NNO2 and which is now generally known as the cal ciumsalt of
10 rosuvastatin or rosuvastatin calcium WO 01/04100 descri bes a process
for prepaworgovdags 2- (N-net hyl - N-met hanesul f onyl am no) pyr ipdiTdiPozo7aznpound
whi ch conprises the steps of: reacting nethyl isobutyrylacetate with
4-fluoro- 15 benzonitrile to produce nethyl 2-[1-am no-I|-(4-fluoro-

phenyl ) net hyl ene] - 4- net hyl - 3- oxopent anr&te; and reacting the

2-[ 1-am no-I| - (4-fluorophenyl)net hyl - ene]-4-nethyl -3-oxopentanate with

N- cyano- N- net hyl - et hanesul f onam de which is obtained by reaction between
20 N—nethylnethanesulfonanyﬁe and gyanogen chloride, {to pro- duce

4- (4-fl uorophenyl)-6-isopr pt hoxycar bonyl -

( N- et hanesul f onyl - N- et hyllam no) g m dine. It is deéscribed that the total
yield (based on the anount| of i sobutyrylacetate) is 45.5% 25 It
appears that the process dgscri bed ot/ G2H00 | %H§ﬁdvantageous for
the industrial preparation,| be- cay i ehd _COMNpt gh and it is
necessary to enploy toxic cy@no n ighl ori de as one ¢f the starting
conpounds. Accordingly, it SgN J of the inventiion to 30 provide a
novel process for preparing aoZ; (N netpyl - )

nmet hanesul f onyl am no) pyri m |ne or an analogous am no- “pyri m di ne conpound
thereof, nore particularly to provide a novel process which provides the

COWPOU“d NOT @O MHE N RN JfeHHa Wy heidwre B R &Rl ¢ Rxh Cs£PEMEENd
and/ or §§ provi des the conpound in hi Iﬁ|6|d and/or high purity. It is
anot her 18bj eSOSHVaE@tiAy &t ﬁﬂ?%"@%@% S GAE®3/ 006439 PCT/ JP02/ 07129
-3 novel process Wor op/@Ea0ngescdidéarst pHodégetivangstdparing the 2-
(N-methyl -N-methanesulfonylamino) pyrimidine compound

which comprises the steps of:
reacting methyl isobutyrylacetate with 4-fluoro-

15 Dbenzonitrile to produce methyl 2-[l-amino-1- (4-fluoro-

phenyl)methylene] -4-methyl-3-oxopentanate; and

reacting the 2-[l-amino-1- (4-fluorophenyl)methyl-
ene] -4-methyl-3-oxopentanate with N-cyano-N-methyl-
methanesulfonamide which is obtained by reaction between

20 N-methylmethanesulfonamide and cyanogen chloride, to pro-
duce 4- (4-fluorophenyl) -6-isopropyl-5-methoxycarbonyl-2-
(N-methanesul fonyl -N-methylamino) pyrimidine.

It is described that the total yield (based on the
amount of methyl isobutyrylacetate) is 45.5%.

25 It appears that the process described in WO 01/04100
is disadvantageous for the industrial preparation, be-
cause the yield is not high and it is necessary to employ
toxic cyanogen chloride as one of the starting compounds.

Accordingly, it is an object of the invention to

30 provide a novel process for preparing a 2- (N-methyl-N-
methanesulfonylamino)pyrimidine or an analogous amino-
pyrimidine compound thereof, more particularly to provide
a novel process which provides the compound more conve-
niently and/or without employing a toxic compound and/or

35 provides the compound in high yield and/or high purity.

It is another object of the invention to provide a



fonyl am no) pyri m di ne conpound or an anal ogous am no- pyrim di ne conpound
t hereof which is favorably enployable in the industrial preparation. 5
SUMVARY OWOTBE044BYENTI ON The present invention resides inpaTproneds for
pre- paring a 2-(N—nethy|-N—nethanesulfonylanino)pyrinidine 10 having the
formula (3) : F 0 NCO2R (3) 15 H3CO NN [R is a hydrocarbyl group],
whi ch conprises the steps of: 20 reacting a hydroxypyrim dine conpound
having the formula (1) F 25 NI C2R (1) ~HO N in which Ris the sane
as above, 30 with an organic sul fonyl halide having the formula (2): R
S2X (2) in wabgB] Rorbeedsh¥eiogrehdrHpup aniN-fndishyl helageRasdssatlom or
an organi ¢ sul_fonic anhydride . havin the formula_(2a),: WO 03/006439
PCT/ JP02/ 07128°0Y a'(“hnoé,@b’jf E % ® 1QIRBS .8M4B8Ve, and
reacting the ysmhﬁdmgereampbumdpmmmnﬂoﬁMWHndhruﬂrfaﬁbrably employable
yl - N- met hanesuyl f hn resides in a hydroxypyrimdine
conpound haV|ﬁ8 Eﬁ g@“étggén iﬁﬂgﬁﬁgnﬁiﬁfa (1). The invention further
resides ih a nethod for pre-

SUMMARY OF THE INVENTTION

The present invention resides in a process for pre-
paring a 2- (N-methyl-N-methanesulfonylamino)pyrimidine
10 having the formula (3):

15

[R is a hydrocarbyl group],
which comprises the steps of:

20 reacting a hydroxypyrimidine compound having the
formula (1):

25 R
N CQz (1)

s |

HO™ N

in which R is the same as above,
30 with an organic sulfonyl halide having the formula (2):

R'S0O,X (2)
in which R' is a hydrocarbyl group and X is a halogen

35 atom, or an organic sulfonic anhydride having the formula
(2a) :



paring a hydroxypyrim di ne conpound of the formula (1), 10 which conprises
oxi di zi ng a di hydropyri m di none conpound having the formula (4) : F 15 HN
CX2. R (4)wWo@3Mod439 wherein R is a hydrocarbyl group. 20 ThedcTvexizn
further resides in a dihydropyrimdin- one conpound having the fornmula (4).
The invention furthernore resides in a nethod for preparing a
di hydropyri m di none conpound of the forpgula (4), which conprises reacting
an isobutyrylacetate ester 25 having the formula (5): OC®2R (5) 30 in
which R is a hydrocarbyl group, with 4-f |uorobenzal dehyde and urea in the
presence of a protonicgogggupd and a @@hal salt. The invention
furthermore resides in a nmethdd for preparing an am nopyri m di ne conpound
having the fornmula 35 (8) : WD 03/006439 PCT/JP02/07129 -5- F N CO2R (8)
Rt ~NN 5 R2 wherejhi i R aiByghecsahyl agr atpvegnéirgach of Rl and R2
i ndependently is hydrogen atom _an alkyl group,. an_al kyl- sulfonyl group,
or an arylsuIfonyI¥§?Sgﬁ?gmﬁ?%hr§5HgFﬂégé F@ﬁ%?fﬁbF§t§ﬁ§ﬂb§TV?ﬁﬁﬁﬂmgtﬁ‘
pyrim di e copl-NompohamdesaVfogamhdef.ormul a (6) :
The invention also resides in a hydroxypyrimidine
compound having the above-identified formula (1).
The invention further resides in a method for pre-
paring a hydroxypyrimidine compound of the formula (1),
10 which comprises oxidizing a dihydropyrimidinone compound
having the formula (4):

15

wherein R is a hydrocarbyl group.
20 The invention further resides in a dihydropyrimidin-
one compound having the formula (4).
The invention furthermore resides in a method for
preparing a dihydropyrimidinone compound of the formula
(4), which comprises reacting an isobutyrylacetate ester
25 having the formula (5):

o .

\\T/u\v/cozR (5)

30 in which R 1s a hydrocarbyl group,
with 4-fluorobenzaldehyde and urea in the presence of a
protonic compound and a metal salt.
The invention furthermore resides in a method for
preparing an aminopyrimidine compound having the formula
35 (8):



F N CO2R (6) 15 X N wherein Ris the sane as above, and X is a hal ogen
atom or an organic sul fonyl oxy group, 20 with an am ne conpound having the
formul a (Wp:03/00643R NH (7) R2" 25 wherein each of Rl and REZTII®0LdT@2%ane as
above. The invention furthernore resides in a hal ogeno- pyrim di ne conpound
having the fornmula (9): F 30 N CO2R (9) Hal ' N 35 wherein Ris a

hydr ocar byl group, and Hal is a hal oge®- atom WO 03/006439 PCT/JP02/ 07129
-6 The invention furthernore residds in a nmethod for preparing the

hal ogenopyri m di ne conpound of thr mula (9), which conprises reacting a

hydr oxypyri m di ne com pound of t forementioned fornmula (1) wth a

hal ogenat- 5 ing agent. The inven furthernore resides in an organic
sul f onyl oxypyri m di ne conpound haV|ng 6$§quégula (10): F 10 N CO2R (10)
R 02S0~ N 15 wherein each of R ad ependently is a hydrocar byl

gr oup. R s

wherein R is a hydrocarbyl group, and each of R! and R?

independently is hydrogen atom, an alkyl group, an alkyl-

sulfonyl group, or an arylsulfonyl group,

which comprises reacting a 2-substituted pyrimidine com-
10 pound having the formula (6):

15

wherein R is the same as above, and X is a halogen atom
or an organic sulfonyloxy group,
20 with an amine compound having the formula (7):
R\

NH o)
/s
R2

25 wherein each of R' and R? is the same as above.
The invention furthermore resides in a halogeno-
pyrimidine compound having the formula (9):

F

30

NZ CO,R (9)

PN l

Hal N

35 wherein R is a hydrocarbyl group, and Hal is a halogen
atom.



The invention furthernore resides in a nethod for preparing an organic

sul f onyl oxypyri m di ne conpound of the fornmula (10), which conprises

reacti ng wolmaoasy 20 pyrim di ne conpound of the af or enentricarsed/d7ozarul a (1)
wi th an organic sulfonyl halide having the formula (2): R SO2X (2) 25
wherein R is a hydrocarbyl group, and X is a halogen atom or an organic
sul foni c anhydride having the formula (2a) : (R S02) 20 (2a) 30 in which
R 1is the sane as above. The invention furthernore resides in a process for
preparing a 2-(Nnethyl-N nmethanesul fonyl am no)pyrim dine of the formula

(3) which conpri sesfhg rfe@ftsi i fltdhéBacié NBe8NALSORHL ¥I eaERiRIfR LSt er
of the for- 35 nmula (5) with 4-f |uorobenzal dehyde and urga,PS n %he r.es-
/

ence of a proﬁBﬁE@I@@ﬁbG&ﬁﬂ JENRRAY 1R 1ne \ePHRPEHE4 7129
-7 (11) oxidizigg g dneaeimi geodtedcofng he wa;ao@pynmwhher eagd-i ng the

oxi dation product of st W th-a | onyl de of the

formula (2) &OU Gﬁtﬁﬁt %§§§%Wﬁﬁy%ﬁﬁﬁ% f%émgf ﬁ%§ %ﬁﬁ E?

(1'V) reacti ng itrae agemmtlon product of the step (rrr)y wth

N net hyl - N—rrethane%&;lb i&@Ed Hrgﬁe5§ ahie steps

(rrr) and (1V) canbe carrleé)out con |nuous y In sane rgaction

m xture. 10 DETAIfCEY1ORSORFATON G q@@@mvthmmsrhféheeﬁ@mhﬁat(nl@é

process for the preparation of 2- (N—netpyl - N- net hanesul f onyl am no)

pyrimdi ne of the for 15 mula (3) accorgding to the present invention is

schemati- cally illustrated as foll ows:
10

_CO,R (10)

15 wherein each of R and R' independently is a hydrocarbyl
group.

The invention furthermore resides in a method for
preparing an organic sulfonyloxypyrimidine compound of
the formula (10), which comprises reacting a hydroxy-

20 pyrimidine compound of the aforementioned formula (1)
with an organic sulfonyl halide having the formula (2):

R'SOX (2)

25 wherein R' is a hydrocarbyl group, and X is a halogen
atom, or an organic sulfonic anhydride having the formula
(2a) : '
(R'S0O,) ,0 (2a)

30 in which R' is the same as above.

The invention furthermore resides in a process for
preparing a 2- (N-methyl-N-methanesulfonylamino)pyrimidine
of the formula (3) which comprises the steps of:

(I) reacting an isobutyrylacetate ester of the for-

35 mula (5) with 4-fluorobenzaldehyde and urea in the pres-
ence of a protonic compound and a metal salt;



FF NH2 CHO C2R (4) NO-NH (1) H2 C2RON H F OXIDATION (I1) QO2R
(1) N HONF (II1)+(1V) ONQC2RHC"-N(3) 0 3 WO 03/006439
PCT/ JP02/ W0l3906438 Each step in the above-illustrated rea®ororosCcheae S

described belowin nore detail. Step (I ) 51In the step (1), an
i sobutyryl acetate ester of the followng formula (5) : OC®2R (5) 10 [R
is a hydrocarbyl group]. is reacted with 4-f | uorobenzal dehyde and urea in

the presence of a protonic conmpound and7a netal salt. The hydrocar byl
group (i.e., hydrocarbon group) 15 represented by Rin the fornulas of the
conpounds in- volved in the_ reactions of the inventjon ca t:br? an_al ky,

group such as net hylI1etowAdiHiegy FRChEERHCT108h RACIUEx O | % eGP, (hét"yl,
nonyl, or decyl, noferppriéeset andyrhe oxlikeltigrogpdidingf-theashep at ons
and ospectally 1) 2% A SESMR1 B8Pty BTN Yo Bhie P SAALER' )
or an organic sulfonic anhydride of the formula (2a); and
5 (IV) reacting the reaction product of the step (III)
with N-methyl-N-methanesulfonamide.
In the above-mentioned process, the steps (III) and
(IV) can be carried out continuously in the same reaction

mixture.

10
DETAILED DESCRIPTION OF THE INVENTION

The representative process for the preparation of 2-
(N-methyl-N-methanesulfonylamino) pyrimidine of the for-
15 mula (3) according to the present invention is schemati-
cally illustrated as follows:

F | | O F

CHO —_— | . CO,R @

OXIDATION

.______».
(I1)

— -
(ITI)+(1IV)

(3)




such as cycl opropyl, cyclobutyl, cyclopentyl, or cyclo- hexyl; an aral kyl

group such as benzyl, phenylethyl, or phenyl propyl; or an aryl group such

as phenylworospedsby| - phenyl. The hydrocarbyl group can talPeTarg2/473mner con-
25 figurations such as normal, iso, and tertiary. The hydrocarbyl group can

have one or nore substituents, pro- vided that the substituents do not

disturb the reaction involved. The pr@-oni c conpound can be an inorganic
acid or 30 its salt such as hydrochloric acid, sulfuric acid, potas- sium

hydr ogensul f at e, sodi um hydrogen sulfate, nitric acid, or phosphoric acid,;

an organi c sul f onEackcisicpudn the sdhedsliusimateadtitbac HahSNeBai c

aci d, benzeneguljest9iiedased owl-itohidaresiddgni ¢ acid, or p-bronobenzene 35
sul fonic acid; an organic carboxylic acid such as acetic acid, propionic

acid, butyric acid, or benzoic acid; an WD 03/006439 PCT/JP02/07129 -9
al cohol suchgagptthanol , ethanol, or propanol. Pre- ferred are protonic

aci ds sugh as hydrochlaori¢ acid, sul- .furic_acid - 1.0l uenesul foni,c aci d,
and acetgc aci d. EG%FhﬁrE%SPréﬁ)rs%Hn%ﬁﬂ?@?%ﬁ%%ﬁCéﬁﬁ§?n%ﬁ i &Hﬁ%unds
can be enpl ofedlsingby formudacdmi:nati on. The protoni c conpound can be

enpl oyed in an anbunt of, preferably, 0.01 to 3 nol., nore preferably 0.1

to 1l nol., per one nol. of the igobutyrylacetate ester. The netal salt
enpl oyed in the reaction can be cp- qrer ) chloride, copper(ll)

chl oride, copper(ll) acetate, \Hf%hff%% chi®ri de, iron(l11) chloride,
al um num.chloride, nickel(Il) Bromde, tin(lV) chloride, titanium

t et r acht8- ride,' or magnesi um brom de. Preferred are copper(l) chloride,
copper (11) cHRodsde, hydentbirbylchiraipde and 15- nickel (11) brom de. Most

(F:’; 5‘;?;[ |eidz;_s 160RRELELE GALA 4TI Gor BB AR SOt gt er of
presence of a protonic compound and a metal salt.
The hydrocarbyl group (i.e., hydrocarbon group)

15 represented by R in the formulas of the compounds in-
volved in the reactions of the invention can be an alkyl
group such as methyl, ethyl, propyl, butyl, pentyl, hex-
yvl, heptyl, octyl, nonyl, or decyl, more particularly an
alkyl group having 1-6 carbon atoms and especially an

20 alkyl group having 1-4 carbon atoms; a cycloalkyl group
such as cyclopropyl, cyclobutyl, cyclopentyl, or cyclo-
hexyl; an aralkyl group such as benzyl, phenylethyl, or
phenylpropyl; or an aryl group such as phenyl or methyl-
phenyl. The hydrocarbyl group can take any isomer con-

25 figurations such as normal, iso, and tertiary. The
hydrocarbyl group can have one or more substituents, pro-
vided that the substituents do not disturb the reaction
involved.

The protonic compound can be an inorganic acid or

30 its salt such as hydrochloric acid, sulfuric acid, potas-
sium hydrogensulfate, sodium hydrogen sulfate, nitric |
acid, or phosphoric acid; an organic sulfonic acid such
as methanesulfonic acid, ethanesulfonic acid, benzenesul-
fonic acid, p-toluenesulfonic acid, or p-bromocbenzene-

35 sulfonic acid; an organic carboxylic acid such as acetic
acid, propionic acid, butyric acid, or benzoic acid; an

5



tion. The me
salt can be

tal salts can be enployed singly or in com bination. The netal

enpl oyed in an anount of, 20 preferably, 0.001 to 5 nol.,

nore

pr ef er ablwo®30ds480 0.1 nol., per one nol. of the isobutyryracerean® est er
obenzal dehyde can be enployed in an anount of, preferably, 0.5

The 4-f | uor

to 10 nol .,
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nore preferably 0.9 to 1.1 nol., per one nol. of the
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tyrylacetate ester. The reaction can be perforned in the
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ers such as diethyl ether, .diisopro WQ 03/006439 PCT/JP02/ 07129
Ay 5ﬂ§§f§?§i PiiMjQHrﬁﬂfﬁgéhﬁqﬁﬁﬁgnnitriIes such as

. pr ofiheniptriatice i ch woynpanirtd idag ke cemp koyjed yimran raheunt
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hydr ocar bons
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Zene aol , ethanol, n:prop al
E@ﬁgﬁ, Fhd@mides) @%e,r((ﬁnl@l"r]é?ﬁﬂr‘iﬁyylc%mﬁéﬂ ]E)etg%%‘ﬁ%furan,
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15

20

25

30

35

g&% %ﬁ%?%@ebféﬁi éﬁ 'ﬂg(fﬁyléﬂ%%rf%@f”%&téﬁ%bm tetrachlo-

ride, or magnesium bromide. Preferred are copper(I)
chloride, copper(II) chloride, iron(III) chloride and
nickel (II) bromide. Most preferred is copper(I) chlo-
ride. The metal salts may contain water of crystalliza-
tion. The metal salts can be employed singly or in com-
bination.

The metal salt can be employed in an amount of,
preferably, 0.001 to 5 mol., more preferably 0.01 to 0.1
mol., per one mol. of the isobutyrylacetate ester.

The 4-fluorobenzaldehyde can be employed in an
amount of, preferably, 0.5 to 10 mol., more preferably
0.9 to 1.1 mol., per one mol. of the isobutyrylacetate
ester.

The urea can be employed in an amount of, prefera-
bly, 0.5 to 10 mol., more preferably 1.5 to 2 mol., per
one mol. of the isobutyrylacetate ester.

The reaction can be performed in the presence or
absence of a solvent. There are no specific limitations
with respect to the solvent employed, so far as the sol-
vent does not disturb the desired reaction. Examples of
the employable solvents include alcohols such as meth-
anol, ethanol, n-propyl alcohol, isopropyl alcohol, n-
butyl alcohol, isobutyl alcohol, sec-butyl alcohol, and
t-butyl alcohol; ethers such as diethyl ether, diisopro-



chl orobenzene. Especially preferred are nethanol, etha- nol, and isopropyl
al cohol . The sol vents can be enployed 15 singly or in conbination. The

sol vent cap Bo@dPl oyed i n an amount of, prefer- ably 0.1pPca/Je@/Aviters,
nore preferably 0.3 to 2 liters, per one nole of the isobutyrylacetate
ester. The anount may vary dependi ng on honogeneity and dispersability of
20 the reaction mxture. The reaction-t@n be conducted by reacting the iso-
butyryl acetate ester, 4-f |uorobenzal dehyde, and urea, in a solvent in the
presence of a grotonlc conpound_ and a netal salt under inert gas

at nospher e. e&het o etFmiysinad wan i enddingthoxeigeane urieleriles
preferably - %thhOaSZ(é%to?ﬁ@ﬂreef ray D3 #4101 €L, 0 QG t RS Br B Be N0ag@eCi i €

limtations mnt ect t, ur roundi pressure.. The re ultin roduct
of the react |1§FP %E’nl%rlgre'd&@d?%ﬁ #g’}m%ﬁ&ﬁz@ gﬁlﬁ%a
(4), can be a30dishlaretheminhryr mc&ﬂcﬁmkmmg tah Xdveo foitv £ '@ nedr pr o
cedures ucha S g tllhi II| %{I stal Ilzq% rand
colum c ror’rg%og g%ﬁ)‘? IEE(Ei’l) C{Z é’%] Ci?r(eqcﬁl % %}%?Wdl none
conpound of trAgeher, maind e%ath@gmMGCbmonmtm d'@mhtocmrmmo
03/ 006439 P 02/0

CL;¢R020 EHd drc ?]o%}lo Eng d Stx%kﬂ#i aﬁ%e . d‘g@%@ro arbons

hydr oxypyri m di ne com, pou for
dehydrogenatﬁHﬁho%§d§9t69PG@§@nﬁé |ﬁﬁ3ﬂﬁ s Metdin

nmanners. Prehepiepyils al@o@k(jlqatlls@i) éj})rl Zil'@ﬁ)mjltrlrﬁ—]@ﬂi}ﬁil é)mm tdi'is
oxidatlﬁB procedure IS ?Fl|y and %g_ st-tr atnent of _the
reacti o ’pr odGEPTPEY, a?& SFre T ﬁQYQQﬂ Wéﬁh 3TFURT of ,
preferably 1nnur20enohupymnmatmnékera@qbutylmﬁMEnmﬂeh dlchloro—

methane, dichloroethane, chloroform, toluene, xylene, and

chlorobenzene. Especially preferred are methanol, etha-
nol, and isopropyl alcohol. The solvents can be employed
15 singly or in combination.

The solvent can be employed in an amount of, prefer-
ably 0.1 to 10 liters, more preferably 0.3 to 2 liters,
per one mole of the isobutyrylacetate ester. The amount
may vary depending on homogeneity and dispersability of

20 the reaction mixture.

The reaction can be conducted by reacting the iso-
butyrylacetate ester, 4-fluorobenzaldehyde, and urea, in
a solvent in the presence of a protonic compound and a
metal salt under inert gas atmosphere. The reaction can

25 be carried out at a temperature of, preferably -10 to
200°C, more preferably 30 to 100°C. There are no specific
limitations with respect to the surrounding pressure.

The resulting product of the reaction, that is, a
dihydropyrimidinone compound of the formula (4), can be

30 isolated and purified according to the conventional pro-
cedures such as distillation, crystallization, recrystal-
lization, and column chromatography.

Ste IT
35 In the step (II), a dihydropyrimidinone compound of
the formula (4), that is, the reaction product of the



10 per one nole of the dihydropyrim di none conpound of the fornula (4). The
nitric acid of a concentration of, preferably 40 to 800, nore preferably
50 to 70%voaanodigy preferably enpl oyed. The oxi dati on can poa/Jperdrezaed in

t he presence or 15 absence of a solvent. There are no specific limtations
Wi th respect to the solvent enployed, so far as the sol- vent does not
disturb the desired reaction. Exanpleslibf the preferred solvents include
carboxylic acids such as acetic acid, propionic acid, and butyric acid.
The sol 20 vents can be enpl oyed S|ngly or in conbination. The sol vent can
be enpl oyed Sk€Rn (Foudts EX1GZEdkto sHIMe B hydraxyRyr Hok@ing 2@pably 0.5

to 3 nL, per bugdpbf1amé(§dhmw@pwnjn1d|none conpound. The ampunt may vary
dependi ng on honD e|t d di s erzggil of the reac- 2b tion m ture
e oy S

The oxidation can FRAt AT IFSRE 1R )di TRIA
conpound andpe'mfb'rzmeablm maxacﬁml entventnigeta i mﬁﬁnm atpesishered ir@e

oxi datiop ca r ratur frer ab 0. to 100C,
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respect to tpéocedmmmswgaméssmrwdeam iagl tihe tpestortatment sroﬂu um

nitrite may QﬁeIQ%%%QQBﬂ ddﬂd% ction systemto accelerate the
oxidation rate. The resul pro uct o the reaction, that is, the 35
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cedures _such_as dlstl | Cry. |zat|on recr stal atio and
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prod- preferably 40 to 80%, more preferably 50 to 70%, can be
preferably employed.

The oxidation can be performed in the presence or

15 absence of a solvent. There are no specific limitations
with respect to the solvent employed, so far as the sol-
vent does not disturb the desired reaction. Examples of
the preferred solvents include carboxylic acids such as
acetic acid, propionic acid, and butyric acid. The sol-

20 vents can be employed singly or in combination.

The solvent can be employed in an amount of, prefer-
ably 0.1 to 7 mL, more preferably 0.5 to 3 mL, per 1 g of
the dihydropyrimidinone compound. The amount may vary
depending on homogeneity and dispersability of the reac-

25 tion mixture.

The oxidation can be conducted by reacting the
dihydropyrimidinone compound and nitric acid in a solvent
under inert gas atmosphere. The oxidation can be carried
out at a temperature of, preferably -10 to 100°C, more

30 preferably 0 to 50°C. There are no specific limitations
with respect to the surrounding pressure. A reaction
initiator such as sodium nitrite may be incorporated into
the reaction system to accelerate the oxidation rate.

The resulting product of the reaction, that is, the

35 hydroxypyrimidine compound of the formula (1), can be
isolated and purified according to the conventional pro-



uct of the step (Il1), is reacted with an organic sulfonyl halide of the
formula (2) : 10 R S2X (2) or an organic sul fonic anhydride of the

formul a (Wa)o3/00¢48® S02) 20 (2a) 15 and reacting the resulPdrigoreazs i on
product with N-nmeth- yl-N nmethanesul fonam de. In the formulas (2) and (2a),
R is a hydrocarbyl 20 group which can have one or nore substituents.
Exanpl es of the hydrocarbyl groups ingpude al kyl groups such as nethyl,
et hyl, propyl, butyl, pentyl, heptyl, octyl, nonyl, and decyl, nore
particularly an al kyl group having 1-6 carbon atons and especially an

al kyl group badurgslshchSasadiet idtlatsior,| woryistatldd zd tkidn griceqsy stugh- as
tri- fluoro onaf luql ohexyl, hept a-
decafluorooggagéklo u%%gga qﬁ%&% ecy %§&;Eﬂ1kyl groups such as

cycl opropyl, cyclobutyl cycl opentyl, and cycl o- hexyl; aral kyl groups such

as benzyl, pg%gbgeqﬁxh) gﬂ@h%gyghenylpropyl and aryl groups, including
unsubstltuteﬂ’ and substituted phenyl or nha hthyl groups, such_as phe- nyl,

napht hyl 3 tol yl, YA ¥he stspsy| (T gdshr [Fe AT ORI RN | |

chl o opheny! congdn dtb“fp"m—y'f"r“i'“ﬂh%; he oy nents oot nrd fhe
nore substituents Vi a e tuents do not  di [ e
reaction |n98Fv85 Erg?ggbyl F@ﬁﬁ Egﬁ Eﬁbaghﬁnﬁggﬁg% %ﬁiﬁ%&yi

03/ 006439 PCEHlEdE/Ole@e f@@ﬂmﬂ@uréﬂlons such as nornmal,.iso, and
tertiary. A partic- uIarIy suitable value for R when it is aryl includes,
for exanple, a phenyl or thhyl group (particularly phenyl) which is
unsubst A0ut ed or bear sR{SOZ subst2)5 tuents. The substituents may be
i ndependently sel ected

or an organic sulfonic anhydride of the formula (2a):

(R'S0,) 0 (2a)
15
and
reacting the resulting reaction product with N-meth-
yl-N-methanesulfonamide.
In the formulas (2) and (2a), R' is a hydrocarbyl
20 group which can have one or more substituents. Examples
of the hydrocarbyl groups include alkyl groups such as
methyl, ethyl, propyl, butyl, pentyl, heptyl, octyl,
nonyl, and decyl, more particularly an alkyl group having
1-6 carbon atoms and especially an alkyl group having 1-4
25 carbon atoms; fluorinated alkyl groups such as tri-
fluoromethyl, nonafluorobutyl, tridecafluorochexyl, hepta-
decafluorooctyl, and uncosafluorodecyl; cycloalkyl groups
such as cyclopropyl, cyclobutyl, cyclopentyl, and cyclo-
hexyl; aralkyl groups such as benzyl, phenylethyl, and
30 phenylpropyl; and aryl groups, including unsubstituted
and substituted phenyl or naphthyl groups, such as phe-
nyl, naphthyl, tolyl, xylyl, mesityl, triisopropylphenyl,
methoxyphenyl, chlorophenyl, and nitrophenyl. Thus, the
hydrocarbyl group can have one or more substituents, pro-
35 vided that the substituents do not disturb the reaction
involved. The hydrocarbyl group can take any isomer con-



from for exanple, alkyl having 1-4 carbon atoms, al koxy having 1-4 carbon
atons, hal ogeno, and nitro. In the formula (2), X is a hal ogen atom such as
fl uori ne, wohismné4ae, brom ne, and iodine. 10 Exanpl es of treTsmbi/onyd
hal i des i ncl ude net hane- sul fonyl fluoride, nethanesul fonyl chloride,

et hanesul - fonyl chloride, 1-propanesulfonyl chloride, 2-propane- sulfonyl
chloride, trifluoronethanesul fonyl flupg+de, trifluoronethanesulfonyl

chl ori de, nonafl uorobutane 15 sufonyl fluoride, tridecafl uorohexanesul f onyl
fluoride, heptadecafl uorooctanesul fonyl fluoride, uncosafl uoro-

decanesul fon;fllgillramaotm@ sy @se swirtienly/| - ice ok, telrt ieapht hah epristl ¢ ony |

chl ori de, 1f . &hl e Séi!j | de,
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2,4,6-tri- i $68T 6FABF2eRe PlerdHy 0T ARHAY, Wﬁ‘éﬂy f onyl
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chl ori de erred a ri aro- net hane on or.ide
benzenes&lfoﬁyﬁngﬁlorl SfifélﬁéﬁﬁFﬁhWEﬁéiﬁl PTG -de selected

2- napht hal ené&sohf, orfiph etxlaupllei de lkylt dlavenmes dlfomdrisin atiaks, alkoxy

2,4,6-trinethyl henzeng- %&F%Q% dﬂy(mﬂé¥5 eno

2,4,6-triisopropy benzene ¢hI 6| o aJ.f(%oxﬁoenzenesulfonyl
chloride, and p- &Ml @b@b@@iﬁh’é@ul (Pony X dis @r |1'B%109%1 et sfush @eferred 30

are p-tol uenesubiony ehheriide, %m@mgzkglggkhﬁigggﬁene- sul fonyl chl ori de,
2,4, 6- tr||sopropylbenzepesulfo or|d netho(iben enesul f onyl

chl ori déd Exanpl eEXBILRE e Tonic
anhydri de, teuﬂlfunyan&ﬂhxmad fmtmamamﬁfﬁodgrl 3 dreiries N estH Arosdngl -

r1 71 uor oot RERERUF PR iy 7R 5. 07 s 56 T Epo 2 FHERR"S 14
benzenesul f osud fanyidchderised pridluenessthamesuddionyl fluorlde,
trifluoromethanesulfonyl chloride, nonafluorobutane-

15 sufonyl fluoride, tridecafluorohexanesulfonyl fluoride,
heptadecafluorooctanesulfonyl fluoride, uncosafluoro-
decanesulfonyl fluoride, benzenesulfonyl chloride, 1-
naphthalenesulfonyl chloride, 2-naphthalenesulfonyl chlo-
ride, p-toluenesulfonyl fluoride, p-toluenesulfonyl chlo-

.20  ride, 2,4,6-trimethylbenzenesulfonyl chloride, 2,4,6-tri-
isopropylbenzenesulfonyl chloride, p-methoxybenzenesul-
fonyl chloride, p-chlorobenzenesulfonyl chloride, and 2-
nitrobenzenesulfonyl chloride. Preferred are trifluoro-
methanesulfonyl fluoride, benzenesulfonyl chloride, 1-

25 naphthalenesulfonyl chloride, 2-naphthalenesulfonyl chlo-
ride, p-toluenesulfonyl chloride, 2,4, 6-trimethylbenzene-
sulfonyl chloride, 2,4,6-triisopropylbenzenesulfonyl
chloride, p-methoxybenzenesulfonyl chloride, and p-
chlorobenzenesulfonyl chloride. Particularly preferred

30 are p-toluenesulfonyl chloride, 2,4,6-trimethylbenzene-
sulfonyl chloride, 2,4,6-triisopropylbenzenesulfonyl
chloride, and p-methoxybenzenesulfonyl chloride.

Examples of the sulfonic anhydrides include methane-
sulfonic anhydride, trifluoromethanesulfonic anhydride,

35 benzenesulfonic anhydride, and p-toluenesulfonic anhy-
dride. Preferred are trifluoromethanesulfonic anhydride,



dride. Particularly preferred are trifluoronethanesul - fonic anhydride and
p-tol uenesul foni ¢ anhydride. The sul fonyl halide or sulfonic anhydride can
be 5 enplwgadoba3an amount of, preferably 0.1 to 20 nol ., peareo2/gmezsf er abl y
0.5 to 5 nmol., nost preferably 1 to 2 nol., per one nole of the

hydr oxypyri m di ne conpound. In the subsequent step,

N- et hyl met hanesul f onam de can be enpléyed in an anount of, preferably 0.1
to 30 10 nol., nore preferably 1 to 5 nol., per one nol. of the

hydr oxypyri nm di ne conmpound. The reactions of the steps (IIl) and (IV) can
be preferabb@nﬁénﬁ§gg§@nﬂﬁ epdypirasienc ensf e tisdsenamalfesc arthyhe bases

i ncl ude al kaki-ipgt al pegthenakes feSrka sed %@'Cﬁﬁhﬁé&ﬁﬁ Kk APf assi um
car bonat e; aIkéLi g%ggl .hydro gﬁgggaongies such éé SO |u§%: St
hydr ogencar b6RRLE; anayREide Ph§6ﬁ6¥¥H%%ﬂéﬁﬁﬁihéuﬂmﬂiﬁkﬁﬁhydroxide,
sodi um hydr oxi de'I‘hédsQQE@ﬁgfilUBﬂallﬁ.@IeObrd%;ulfﬂdfﬁ'd ahlr ik ediilase such as
sodi um thoxidgb sqdi.um t - but oxi de, pOta%%%%gb&' 0.b toé#fe<§€nd sodi um
t - pent oxPde; CERACYEFt thr §RarPEST Sich PAE O iNShpr JfARan ne,
di i sopropyl - petfigirakilyge . &nttoppr mhilng. mesef prederald ysdditonZ andibn- at e,
pot assi um ca n , asgl t ?H%Qﬁéﬁ . " : I de,
triethylaningega% %p??? i%g.%ggrp'cula ?‘3§8g?e e%%ggﬁgggfbotasgium
carbonate, sodi umlf- pBAt sxbsequenid Stepet Ny Merhyd mettenasslfomanide e
pot assi um capBANbeabfpaBYe8odhUBH! aRBRAHRX e P%Gfe%iﬂ AN ke, eqpl oyed
singly ﬁr I n cgnblnatlon.ﬁghea%i%e can he e oyed in an anount of,
preferably B6los 1MPEE3BTREFL r& pPefefebly PFo@&Ecl. & Eie nol .
of the hydrokyfyokypeiimidonpouddpoting.whol e anount of the base can be
i ncorporated in t r Lon_systembe- fore reacf i begi n or the
base can be portigﬁﬁdgéggsaagg ?%_gh% FES@FiAEQEQS éﬁﬁ@r(%ﬁ%§¥%action
begi ns. 35 Theefezsblynpeafiobweferfioitiedpreseheeprdsenbase. Examples

of the bases include alkali metal carbonates such as

15 sodium carbonate and potassium carbonate; alkali metal
hydrogencarbonates such as sodium hydrogencarbonate;
alkali metal hydroxides such as lithium hydroxide, sodium
hydroxide and potassium hydroxide; alkali metal alkoxides
such as sodium methoxide, sodium t-butoxide, potassium t-

20 butoxide, and sodium t-pentoxide; and tertiary amines
such as triethylamine, triisopropylamine, diisopropyl-
ethylamine, and pyridine. Preferred are sodium carbon-
ate, potassium carbonate, potassium t-butoxide, sodium t-
pentoxide, triethylamine, and pyridine. Particularly

25 preferred are potassium carbonate, sodium t-pentoxide,
and triethylamine. Most preferred are potassium carbon-
ate and sodium t-pentoxide. The bases can be employed
singly or in combination.

The base can be employed in an amount of, preferably

30 0.1 to 30 mol., more preferably 1 to 5 mol., per one mol.
of the hydroxypyrimidine compound. The whole amount of
the base can be incorporated in the reaction system be-
fore the reaction begins, or the base can be portionwise
added to the reaction system after the reaction begins.

35 The reaction can be performed in the presence or
absence of a solvent. There are no specific limitations



absence of a solvent. There are no specific limtations WO 03/006439
PCT/JP02/ 07129 -15 wth respect to the solvent, so far as the sol vent does
not di st uwb mBlessseacti on. Exanpl es of the solvents in- cl eda/rerenz9 ket ones
such as acetone, nethyl ethyl ke- tone, and diethyl ketone; ethers such as
di ethyl ether 5 and tetrahydrofuran; esters such as ethyl acetate, propyl
acetate, and butyl acetate; nitriles sugh as acetonitrile and
propionitrile; am des such as N, N-di net hyl formam de and

N- et hyl pyrrol i done; sul foxi des such as di nethyl sul f- oxide; ureas such as
N, N - di met hylhiithdazepeconeo Phe solfvemtesd sar €aac etoride tseilnadnydrades an,
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formul a (3), boapglbacesatat addaadeponitiréade. Most preferred are butyl
acetate and acetonitrile. The solvents can be employed
15 singly or in combination.

The solvent can be employed in an amount of, prefer-
ably 0.01 to 100 liters, more preferably 0.5 to 5 liters,
per one mole of the hydroxypyrimidine compound. The
amount may vary depending on homogeneity and dispers-

20 ability of the reaction mixture.

The reaction can be performed by reacting the
hydroxypyrimidine compound and the organic sulfonyl ha-
lide or sulfonic anhydride in a solvent in the presence
of a base with stirring under inert gas atmosphere. The

25 Dbase can be added portionwise. The reaction can be car-
ried out at a temperature of, preferably -30 to 250°C,
more preferably 0 to 150°C. There are no specific limi-
tations with respect to the surrounding pressure.

The resulting product of the reaction, that is, the

30  2-(N-methyl-N-methanecarbonsulfonylamino)pyrimidine com-
pound of the formula (3), can be isolated and purified
according to the conventional procedures such as distil-
lation, crystallization, recrystallization, and column
chromatography .

35 The 2- (N-methyl-N-methanesulfonylamino)pyrimidine
compound of the formula (3) and other pyrimidine com-



according to the conventional procedures such as distil- lation,
crystallization, recrystallization, and colum chronmat ography. 35 The

2- ( N- met hwb-oBle@shanesul f onyl am no) pyri m di ne conpound ofrctrheoXamzrul a ( 3)
and ot her pyrimdine com W 03/006439 PCT/JP02/ 07129 -16 pounds of the
formula (8) can be prepared froma hydroxy- pyrimdine conpound of the
formula (1) via a 2-substitut- ed pyrimedi ne conpound of the fornmula (6) in
the follow ing steps (V) and (VMI): 5 F F CO2R (1) N N CO2R (6) 10 HO N X
N F (M) 1l 15 NCO2R (8 R NN R21In the fornula (8), R has the sane
meani ng as d&xnnmhedﬂfzﬂmaHBM@mlbmd &hcma@fbéUpEmpbfédJﬁﬁemeadhydkpxys a

hydr ogen dﬁgﬁﬂﬁa r-a f onyl
group. Step EE?TZS I'n the tep(%$?f 1&%ydroxypyr|%{3?%% % éﬁbﬁti?ht
[

formula (1) i ing KRy ke Geremelauth) asn Bhenfedilewti ng
agent, an or gaiy Gregd o) a{}ﬂilplqog‘ the formula (2) : 30 R S02X (2)
5 F
F
V)
N/ ‘ COzR (1) —_— COR
/k\ N7 2
10 HO” N o |
‘ X*N
SR

(VI)
15 "

In the formula (8), R has the same meaning as described

20 above, and each of R' and R? independently is a hydrogen
atom, an alkyl group, an alkylsulfonyl group, oOr aryl-
sulfonyl group.

Ste Vv

25 In the step (V), a hydroxypyrimidine compound of the
formula (1) is reacted with a halogenating agent such as
a chlorinating agent, an organic sulfonyl halide of the
formula (2):

30 R'SOX (2)

in which R' has the same meaning as above and X is a
halogen atom, or an organic sulfonic anhydride of the
formula (2a):
35
(R'S0,) ,0 (2a)



in which R has the sane neaning as above and X is a halogen atom or an
organi ¢ sulfonic anhydride of the fornula (2a) : 35 (R S02) 20 (2a) WO
03/ 006439wWB@3/00R82/ 07129 -17 in which R has the sane neacrngoaeizbove.
Exanpl es of the hal ogenating agents include phospho- rus oxychloride and
t hi onyl chloride. The hal ogenating agents can be enployed singly or in
conmbi nation. 5 The hal ogenati ng agent-tan be enployed in an anount of,
preferably 0.1 to 50 nol., nore preferably 1 to 20 nol., nost preferably
1.5 to 10 nol., per one mol. of the hydroxypyrim dine conpound. Exanples
of the organiin shlitchny' bals dde @3es mefeoringl (s saleowwydri des are those

descri bed hereinb K ry BQEM ri de
can be enpl oyed |%§<§ﬁ®alr?quug)'tfog re%érﬁelln(#]aéq%%% I%Hfﬁ@élrf%h gr

pref erably 0X5St @xychdPridepsndy r‘fgﬂéﬁ@ y:h_tl%ldez noihe wogﬁ@a%mg of the
hydr oxypyri rrag‘enesc@anomde '{}é@l lsiaf1hP bre dith Reonikein{ai e i n the _
presence_or abse f ent. There are noé@&gFlfl Jlnltatlons Wi th
respect fo the sol n?aalgg 109 ARETL GRth P 3 13 PARprant

reaction. Exaeifpl psecﬁérabéys@l vderos 5ionmadl ud@cm’@rmieﬁeﬂ‘akd]r}ocnrmrwo such as
t ol uene; hal nat 0 dr, r uc orobenzepe;
u glrgi s% g%@@abﬁ.fﬁ_ 0Ga Qf'?lhosﬁ é)ae% od{ alr?cgﬁ at the

nitrated ocar bons Su as nrtrobenzene;
hydrocarbonshydﬁﬁxaPYWémhﬁﬂ@ﬁeCﬁhtﬁnnﬁb and 1, 2- dlchloro- et hane; ami des

such as N, N-di met %ﬁ@'l@%”b‘feth‘éﬁb%ga&ﬂ@ su1¥orf 1N al00eRal 148 a8 dn -
n|tr|Ies such as itrile 2 ro |tr|Ie carboxyllc acld esters
such asl8thytc é@g‘ eﬁr 8p¢ C éﬁ’affe C&}t fidi%nes such as
acetone, nethyl etrhgl okgbnﬁe, sdilgohy/l kelldies o&n@lﬂtﬂaﬁﬁ% anhydride
can be employed in an amount of, preferably 0.1 to 20
mol., more preferably 0.5 to 5 mol., most preferably 1 to
2 mol., per one mol. of the hydroxypyrimidine compound.
15 The reaction can be performed in the presence or
absence of a solvent. There are no specific limitations
with respect to the solvent, so far as the solvent does
not disturb the reaction. Examples of the solvents in-
clude aromatic hydrocarbons such as toluene; halogenated
20 aromatic hydrocarbons such as chlorobenzene; nitrated
hydrocarbons such as nitrobenzene; halogenated aliphatic
hydrocarbons such as methylene chloride and 1,2-dichloro-
ethane; amides such as N,N-dimethylformamide; water (not
for a halogenating agent); nitriles such as acetonitrile
25 and propionitrile; carboxylic acid esters such as ethyl
acetate, propyl acetate, butyl acetate; ketones such as
acetone, methyl ethyl ketone, diethyl ketone; and ethers
such as diethyl ether and tetrahydrofuran. Preferred are
butyl acetate, toluene, methylene chloride, acetonitrile,
30 chlorobenzene, nitrobenzene, and N,N-dimethylformamide.
The solvents can be employed singly or in combination.
The solvent can be employed in the reaction utiliz-
ing the halogenating agent in an amount of, preferably
0.01 to 10 liters, more preferably 0.1 to 2 liters, per
35 one mole of the hydroxypyrimidine compound. The amount
may vary depending on homogeneity and dispersability of



such as diethyl ether and tetrahydrofuran. Preferred are butyl acetate,
tol uene, nethylene chloride, acetonitrile, 30 chlorobenzene, nitrobenzene,
and N, N- dwoatlogd4Bor mami de.  The sol vents can be enpl oyed ®cagey2/am29 n
conbi nati on. The solvent can be enployed in the reaction utiliz ing the
hal ogenating agent in an anount of, preferably 0.01 to 10 liters, nore
preferably 0.1 to 2 liters, per 35 onejymle of the hydroxypyrimdine
conpound. The anmount may vary dependi ng on honogeneity and dispersability
of WD 03/006439 PCT/JP02/07129 -18-. the reaction mxture. The sol vent
can be enpl oyerhe nrédrec t@achirounell i z- ing the sul fonyl chloride or

sul foni ¢ anhydride 4,0 a n V - 0 to 50 liters re
preferably 5 0. 51x#@?|%§%§%8€ é?ﬂoﬁg %%ﬁog?d #?‘r&ﬁﬁﬁﬁ%qngQi&a -
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There 200 12 BFCATLC LML AHLons 1D LesBect,t g, sur oundi ng

hydroxypyrinidlne CTingp ottt tadon t ben sbef caytribkdl bde by r%abtﬁmg tarhydri de

30 e S M B3 PSPHET Bpehle uLe3ELLer oot oS

20 to 50GQ.0 Ther @calr\eento widti st try mtmdmslmrh g@SpatmOSphehre The

surroundi ng prx%%%ﬁl%n%rlﬁ‘é%éffﬂﬁ&r%t‘%to& Eéﬁpéﬁégh!r%”oft hbdfforft 2-

substitut ed p¥§|n1d|ne Comgoumongpreferably(gén£o 120°C. There are no
specific limitations with respect to the surrounding
pressure.

15 The reaction can be carried out by reacting the
hydroxypyrimidine compound and the sulfonyl halide or
sulfonyl anhydride in a solvent with stirring under inert
gas atmosphere. The reaction can be carried out at a
temperature of, preferably -30 to 200°C, more preferably 0

20 to 50°C. There are no specific limitations with respect
to the surrounding pressure.

The resulting product of the reaction, that is, a 2-
substituted pyrimidine compound such as a chloropyrimid-
ine compound or a sulfonyloxypyrimidine compound, can be

25 isolated and purified according to the conventional pro-
cedures such as distillation, crystallization, recrystal-
lization, and column chromatography.

Ste VI
30 In the step (VI), the 2-substituted pyrimidine com-
pound, such as a chloropyrimidine compound or a sulfonyl-
oxypyrimidine compound prepared in the step (V) is react-
ed with an amine compound having the formula (7):
1 :
35 RS\ @
RY



I ne compound or a sul fonyl oxypyri m di ne conpound, can be 25 isol ated and
purified according to the conventional pro- cedures such as distillation,
crystal | iwatosom439 ecrystal - |ization, and col um chr omat ogcapiry2/073%ep (V1)
30 In the step (VI), the 2-substituted pyrimdine com pound, such as a

chl oropyri m di ne conpound or a sul fonyl- oxypyrim di ne conmpound prepared in
the step (V) is react- -ed with an ani+i&-conpound having the formula (7): 35
Rl NH (7) Rz2/ WD 03/006439 PCT/JP02/07129 -19 wherein each of Rl and R2
is the sane as above. Examples of the groups of Rl and R2 include a hydro-
gen atom al ¥9ergibBupackueh Bs ard gl istiig same@g ab®Ryl, pentyl and
hexyl; al kyl sul f opyhmgil @4P6&£SHER gEobpreFamesghfioRy lineniiary | sydiony!
groups such as_benzene- _sul fonyl and p:tol uenesul.fonyl. -The am conpound
can be enpl o§e8 #h°%n & tgaéPPSp? by 251 %¥1Vo X%ﬂ.QIQEQa;
preferably lbttyhd, npentylpandohexyil;. adkyilselFosyis brtoutped gueoh rasli ne

conpound. 10 ' hS f | r ' r _a
base. Ex%nplgéggéﬁgﬁgiggggg’agéat%%ggs %%%%&ﬁégﬁgﬁggh%ﬂggf5§§§ﬂ%ﬁgﬂ%%se can
be pr ef erabl gudfiphy)ednfinpahodnenasudfonygr.eferably 0.1 to 30 nol., nore
preferably 1 to 5THBl amindScBRpboffia Rl bef RS it W IdE di ne
conpound. The reactjon can be perfornmed In thé presence or absence of a
sol vent. ThePEcheEaRbYsBeti EPc3Pi BPlari BREe wratereddact (@ théXbivent, so

far as the sgkreshedpes. 66t tHesRuplibkhe tigaet pgﬁr.inﬁxﬂamé erfourite, sol vents
E
g

in 20 cl ude water_ ., ketones.such _as_aceto ne | _et.hyl - tone, and
ib:etone; e?ﬂ%rgeéﬁgﬁoﬁslﬁiBFﬁ prggﬁgkpe rmed.%n.@%e preserce

of a base. Examples of the bases are those described

di et hyl

hereinbefore.
The base can be preferably employed in an amount of,
preferably 0.1 to 30 mol., more preferably 1 to 5 mol.,
15 per one mol. of the 2-substituted pyrimidine compound.
The reaction can be performed in the presence or
- absence of a solvent. There are no specific limitations
with respect to the solvent, so far as the solvent does
not disturb the reaction. Examples of the solvents in-
20 clude water; ketones such as acetone, methyl ethyl ke-
tone, and diethyl ketone; ethers such as diethyl ether
and tetrahydrofuran; esters such as ethyl acetate, propyl
acetate, and butyl acetate; nitriles such as acetonitrile
and propionitrile; amides such as N,N-dimethylformamide
25 and N-methylpyrrolidone; sulfoxides such as dimethylsulf-
oxide; ureas such as N,N'-dimethylimidazolidinone. Pre-
ferred are acetone, tetrahydrofuran, ethyl acetate, butyl
acetate, acetonitrile, N,N-dimethylformamide, and dimeth-
ylsulfoxide. Particularly preferred are ethyl acetate,
30 butyl acetate and acetonitrile. The solvents can be
employed singly or in combination.

The solvent can be employed in an amount of, prefer-
ably 0.01 to 100 liters, more preferably 0.5 to 5 liters,
per one mole of the 2-substituted pyrimidine compound.

35 The amount may vary depending on homogeneity and dispers-
ability of the reaction mixture.



and tetrahydrofuran; esters such as ethyl acetate, propyl acetate, and
butyl acetate; nitriles such as acetonitrile and propionitrile; am des
such as NyvB-odionaBhyl f or mami de 25 and N-net hyl pyrrol i done; pealiPa¢i7dzs such
as di net hyl sul f- oxi de; ureas such as N, N -di net hylim dazolidi none. Pre-
ferred are acetone, tetrahydrofuran, ethyl acetate, butyl acetate,
acetonitrile, N, N-dinmethylformam de, &2@- di neth- ylsulf oxide. Particularly
preferred are ethyl acetate, 30 butyl acetate and acetonitrile. The

sol vents can be enployed singly or in conbination. The solvent can be

enpl oyed i n an anBhat repctppaf ean e ywomdyrted 100 ngadiiang meie dreferably
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conducted byineaet gag hbﬁno%Ehébr@St l uweeciel%tlwzﬂlm G Reund e diliteaam ne

gas at MoSphePet STRECERET) Bh . e RN ca%olD Avbca PORbePARtREHY

preferably -26 to 250%. nﬁfﬂex&eaeeahbyspéélfmc1Bmm1t§béonsaw&thorepeC|fic
Iinitations-g%égtrgo EHEC%PEQOEgﬁlﬁﬁ; es |n pressure. The reaction can be

conducted in"two separate ie presence of a phase
transfer catal yst Th@orﬁﬁézﬁﬁpéscéﬂ O@ﬁl&lyé?tﬁdaﬁéif dwe senaratse | Hawidd

tetra- ”EthYBBHEEB'Eﬁ‘%ﬂbobrégenh%tbiﬁél %@”&@dﬂ@ﬁ@ﬂﬂadﬂalyst

tetraeth |aWTDnIU flu g etraeth gﬁﬂb chlorlde

t et r aet h§l ankEATBAEEr B B8€ P ﬁﬁpF63§§ Eﬁ&ﬁ($901Ude tetra-

t et r apr opyl ameehi/liaimmosdide, chabrdldet, yltémmeumyﬂbunmﬂ@m Yromide,

tetrabutyl am e | a

t ot abut y1 amiBRF AL eur e E b S B A r A b S ArEEnte SIS Broni um

brom de, tet tahgpeyhuﬂvﬁmmwmr bnrpmede, tetrapropylammonium bromlde,
tetrapropylammonium iodide, tetrabutylammonium fluoride,

15 tetrabutylammonium chloride, tetrabutylammonium bromide,
tetrabutylammonium iodide, tetrapentylammonium bromide,
tetrahexylammonium bromide, tetraheptylammonium bromide,
tetraoctylammonium bromide, benzyldimethyltetradecyl-
ammonium chloride, benzyltriethylammonium chloride,

20 phenyltrimethylammonium chloride, phenyltrimethylammonium
iodide, and hexadecyltrimethylammonium chloride. Pre-
ferred are tetrabutylammonium chloride, tetrabutyl-
ammonium bromide, tetrabutylammonium iodided, benzyltri-
ethylammonium chloride, and hexadecyltrimethylammonium

25 chloride. Most preferred are tetrabutylammonium bromide,
benzyltriethylanmonium chloride, and hexadecyltrimethyl-
ammonium chloride.

The phase transfer catalyst can be employed in an
amount of 0.01 to 0.5 mol., preferably 0.05 to 0.2 mol.,

30 per one mol. of the 2-substituted pyrimidine compound.

The resulting product of the reaction, that is, a 2-
(N-methyl-N-methanesulfonylamino) pyrimidine compound of
the formula (3) or other aminopyrimidine compounds of
formula (8), can be isolated and purified according to

35 the conventional procedures such as distillation, crys-
tallization, recrystallization, or column chromatography.



tetraoctyl ammoni um brom de, benzyl di met hyl t etradecyl - amoni um chl ori de,
benzyl tri et hyl ammoni um chl ori de, 20 phenyltri methyl anmoni um chl ori de,
phenyl t r i wetdapbaayoni um i odi de, and hexadecyl tri net hyl ampomijem/chtor i de.
Pre- ferred are tetrabutylammoni um chloride, tetrabutyl- amroni um brom de,
t et rabut yl ammoni um i odi ded, benzyltri- ethyl anmoni um chl oride, and
hexadecyl tri met hyl ammoni um 25 chl ori de21Mst preferred are

t et rabut yl ammoni um brom de, benzyltriethylannmoni um chl ori de, and
hexadecyl trimethyl - amoni um chl oride. The phase transfer catalyst can be
enpl oyed in an afbenpresedtoinventi®nmils fuprtdfesr aigscrollesi thy 0the nol .

30 per.one ”26118%1 ?en%n§ gﬁataﬂbegxgmbygéy ne conpound. The resultlng
t on i's, "a 2-

product of e react
(N-net hyl - N—nethanesulfonylanino)pyrinidine conpound of the formula (3) or

ot her am nOp)[Ekﬁinﬁ[L@e 1@0rrp@@pdira@ﬁorﬁ‘ @fm|44(4391ucﬁ®pﬂéelyls)ol@tm@f@
purified accor? Hg g 35 the,con e§t|o§%1é§ gﬁﬁ?gﬁgs such as distillation,
crys- taPlizBYion, "PEDPRESFPPEY, I éﬁﬁ?&&ﬁ@ﬁﬁyl VO

03/ 006439 PCT/ JP02Hh031390 mRivohempr gdast ifeask icguippddimidt aescirbed by

the follow ey ”08 lch%bﬁlgt§§agﬂhe§ eI AP RrblerFiP Al Prled-
(4- quoropheny -6-1

pyl - 5- met hox$8aBbgnyP- 3, moi(iprdmﬁF@V&p}ﬂQhuﬁMﬁMi@qataXQMMB4&8QDIune
glass flask egubpped W blF a- ﬂubrob%hzaad r@t elp N R ILmd LX) of

condenser wer e pl aced |sobutyr Iacetate 24.8
g (0.20ol Y8 42Ppu5906§n%@g3 ﬁygg C?PP@IdIb %@ Mo Qf ea, 200
ngy ﬁ 2 n}ml )sﬁlfﬁ@@@ea(:?&l CEhdede ml, o mfethsmﬂoflurl q‘lr@CG Clcdmf t@!iﬂ:z %&E y OL
met hano 0] a g ) or, 24 rs under
ot lox v thCBEI FAERb, %5 BARFGUCRD PAoSPaact bt THRNES vBORF oTCELI al og
crystalline wlbhustlrfhagcrystaarryeOptodhetreactlon There was pre-
cipitated crystalline product. The crystalline product
15 was collected on a filter paper and washed with methanol
to obtain 49.7 g of 4-(4-fluorophenyl) -6-isopropyl-5-
methoxycarbonyl-3,4-2 (1H) -dihydropyrimidinone as a color-
less crystalline product having the below-mentioned char-
acteristics. The yield was 85% (based on the amount of
20 methyl isobutyrylacetate).

m.p.: 223-225°C
UV A, (CH,ON, nm): 194.3, 278.6
IR (KBr, cm!): 3296, 3229, 3137, 2963, 1685, 1629,
25 1504, 1225, 1097.
" 1H-NMR (DMSO-d., & (ppm)): 1.14 (6H, dd, J=6.8,
6.9Hz), 3.52 (3H, s), 4.0-4.2 (1H, m),
5.15 (1H, 4, J=3.4Hz), 7.1-7.2 (2H, m),
7.2-7.3 (2H, m), 7.76 (1H, 4, J=3.2Hz),
30 8.91 (1H, s).
HRMS: 292.1247 (theoretical value (C;cH,,FN,O, (M+))
292.1223)

[Example 2] Preparation of 4- (4-fluorophenyl) -6-isopro-
35 pyl-5-methoxycarbonyl-3,4-2 (1H) -dihydropyrimidinone
The procedures of Example 1 were repeated except for



15 was collected on a filter paper and washed with nethanol to obtain 49.7
g of 4-(4-f luorophenyl)-6-isopropyl-5- nmethoxycarbonyl - 3,

4- 2( 1H) - dwioyodioogagy i mi di none as a color- less crystalline pcadeerohzvi ng the
bel ow- nmenti oned char- acteristics. The yield was 85% (based on the anpunt
of 20 methyl isobutyrylacetate). mp.: 223-225C W I,,,, (CH3CN, nm

194.3, 278.6 IR (KBr, cm3-): 3296, 3228, 3137, 2963, 1685, 1629, 25 1504,
1225, 1097. 'H N VIR (DVBO d6, 8 (ppn)) : 1.14 (6H, dd, J=6.8, (6 QF%%

3.52 (3H, s), 4.0-4.2 n, 5 (1H,_d, J=3.4Hz), 7.1-7.2 (2H

7.2-7.3 (2H YAplaging %@P{ mg, (3= 3““91}2)) ofzgaprer (WH Chorigaeiitigr. 1247
(t heoEetH:al 5vaiug (()Q®5Hﬂa6EN20%f( Wrbn) (11292 k291 debrasmpliey@laths epar at i on

of 4-(4 uo en

oyl -5 et hoxTRET Boligb- SPhE3ReR) 33ty oy A THRr oPheRI s ek PR
Exanpl e 1 mepylFspmethdxyxaebbnydpBWQ—QRHQD6€Hﬁqfﬁikgﬁﬂﬁwﬂiﬁﬂﬂm302ZIh? ) of
repl aci ng 200. ( o) pper chl ori de 41 ol.) o
iron(l1I ch?%gg eﬁ%ggﬁédrégésggTﬁergh%ag SHFg' ?NW§§4¥ %ﬁék&t}ryTD

4- (4-f1 uor opheayarep-i sopro-

pyl - 5- met hoxycar bonyl - 3, 4- 2( 1 H) - dihydropyrinidinone The 5 yield was 61%
(based on the_anount o$ met hyl isoqbuty acetate). [ Exanpl e 3]

Preparati on 6EXaUpig. 3 IuBF@Eﬁ€ﬁ§PPn-nyﬁydﬁoi}u063¥#§ﬁbﬂdmﬂ -hygiroxy -
-nethoxycarb@nyg@ﬁf@pymLBeméehbﬁy@agﬁoﬁ¥1 ﬁﬁd@h@ss flask equi pped with a
t

stir- A?B and a eé%?EBT@LtHQEHgF a§€| 144 nnoldg g{%{lc acid

(60-61% ~“sp. gr
t enper at ur e deBlagd(d3tEemmoinefer was placed 11 mL (144 mmol.) of

nitric acid (60-61%, sp.gr.: 1.38). To the nitric acid
was slowly added at room temperature 4.00 g (13.7 mmol.)
of 4-(4-fluorophenyl) -6-isopropyl-5-methoxycarbonyl-3,4-
15  2(1H) -dihydropyrimidinone prepared in the same manner as
in Example 1, and the mixture was subjected to reaction
for 30 minutes at room temperature. After the reaction
was complete, the reaction mixture was neutralized by
placing the mixture in 140 mL of saturated aqueous sodium
20 hydrogen carbonate solution. The reaction mixture was
then extracted with ethyl acetate. The organic liquid
portion was separated and concentrated under reduced
pressure. The residue was crystallized from toluene.
The crystalline product was collected on a filter and
25 washed with toluene to obtain 3.64 g of 4-(4-
fluorophenyl) -2-hydroxy-6-isopropyl-5-methoxycarbonyl -
pyrimidine as a colorless crystalline product having the
below-mentioned characteristics. The yield was 92%
(based on the amount of 4- (4-fluorophenyl)-6-isopropyl-5-
30 methoxycarbonyl-3,4-2(1H) -dihydropyrimidinone) .

m.p.: 193°C (decomposed)

UV Ap (CH,CN, nm): 196.6, 243.2, 317.9

IR (KBr, cm'): 2991, 2887, 1717, 1653, 1589, 1433,
35 1280, 1223.

H-NMR (DMSO-d, 6 (ppm)): 1.23 (6H, d, J=6.8Hz),



of 4-(4-fluorophenyl)-6-isopropyl -5-net hoxycarbonyl -3,4 15

2(1H) - di hydropyri m di none prepared in the same manner as in Exanple 1, and
t he m xt uwe odaes43ubj ected to reaction for 30 m nutes at PQEAIPOXITEEY at ure.
After the reaction was conplete, the reaction m xture was neutralized by
placing the m xture in 140 nL of saturated aqueous sodi um 20 hydrogen
carbonate solution. The reaction m xtu2®8-was then extracted with et hyl
acetate. The organic liquid portion was separated and concentrated under
reduced pressure. The residue was crystallized fromtoluene. The

crystal line product was col Bedt&d 2on(1&.f imt.er3 & B mweshed’ wBtR.#&ol uene to

obtain 3.64 g of 4-(4- oH, m), 7.5-7.6 (2H 12.9 1 b .
f1 uor ophenyl ) -2-h droxy-6-iéﬁprop}|-5_nethox garbé%@ 5 (1H, brs)

, i1-"pyrimdine as’a
col orl ess crystal pPEGudOHaithgauet 1 (N@#Hﬁn(%mngEM%r@®ﬁéristics.
The yield was 920 (basedoanoEe anount of 4-(4-fluorophenyl)-6-isopropyl-5
30 nethgﬁycarbonyl-3,4-2(1FD-dihydropyrinidinone). m p.: 193C (deconposed)
W (CH3CN, nm) : 196.6, 243.2, 317.9 IR (KBr, cnil): 2991, 2887, 1717, 1653,
1589, 1433, [Bxafplde, 4122 PrepexhivRon DMS@-dE: - Bluquophenyll). 23-ivdory - J=6.

7574 (2he oniobyly SEsHbRRa A T BRY Soo: 10ba
(theoretical val uén( 81501 8ENYO3 U P ass di.ais AaBEediipiteh 4 $repar ati on
ool AR fpmirehidegrinss preamonlas g 4o mel) ot 17
Stir- reP andiAELHEFMBhErsL) iéré SHPRCRY Lz S Te P GHGIOY b1 A -4 6L - 1
| uor ophenyl ) déhiydeppory nibimehkopyepabedy 1113 the? (SHifle manner as in
Example 1 and 5 mL of acetic acid. To the mixture was
slowly added 3.74 mL (50 mmol.) of nitric acid (60-61%,
sp.gr.: 1.38). To the mixture was further added 0.07 g (1

15 mmol.) of sodium nitrite, and the reaction was carried
out for one hour at room temperature. After the reaction
was complete, the reaction mixture was neutralized by
placing the mixture in 50 mL of saturated aqueous sodium
hydrogen carbonate solution. The reaction mixture was

20 then extracted with ethyl acetate. The organic liquid
portion was separated and concentrated under reduced
pressure. The residue was crystallized from toluene.

The crystalline product was collected on a filter and
washed with toluene to obtain 2.61 g of 4-(4-

25 fluorophenyl) -2-hydroxy-6-1isopropyl-5-methoxycarbonyl -
pyrimidine as a colorless crystalline product. The vyield
was 90% (based on the amount of 4- (4-fluorophenyl) -6-iso-
propyl-5-methoxycarbonyl-3,4-2 (1H) -dihydropyrimidinone) .

30 [Example 5] Preparation of 4-(4-fluorophenyl) -2-hydroxy-
6-isopropyl-5-methoxycarbonylpyrimidine
In a 200 mL-volume glass flask equipped with a stir-
rer and a thermometer was placed 54.0 g (735 mmol.) of
nitric acid (60-61%, sp.gr.: 1.38). To the nitric acid
35 was slowly added at room temperature 30.6 g (105 mmol.)
of 4-(4-fluorophenyl) -6-isopropyl-5-methoxycarbonyl-3,4-



di hydr opyri m di none prepared in the sane manner as in Exanple 1 and 5 nL of
acetic acid. To the mxture was slowy added 3.74 nL (50 mmol.) of nitric
acid (60-wou/00@pe gr.: 1.38). To the m xture was further adugdo70® g (1 15
mmol .) of sodiumnitrite, and the reaction was carried out for one hour at
roomtenperature. After the reaction was conplete, the reaction m xture
was neutralized by placing the mxtw2+n 50 nL of saturated agueous

sodi um hydrogen carbonate solution. The reaction m xture was 20 then
extracted with ethyl acetate. The organic liquid portion was separated and
concent r at ed2dihderdibydrevyrpméddnone Trepagsidiug wawe c3ane ananner 8om

tol uene. ThexcC | Re TS ] 14t E%Fb hed
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equi pped mﬁtﬁrgggﬁgﬁéggrgan%&§¥?gg?%§ng)5$E§g§ pﬁ%%%é¥§5¥%£59%%§§”%#gl.) of
nitric aci d ¢6b-€a%, coplgetedi bygfiltgatieomisnd dried tPhiEsin| My added
at room tenpgr gt uge (30£6u6rbbASHFIDL o) 1 _6-1 1-5- )

4- (4-fl uorophen Ié-é-isounggﬂa -gyggth%ﬁg?er n?l}§REIC)}63;%6%ﬂ%5xq{

PCT/ JP02P 07199005y EHP-&‘-I 'ﬁ?d?@p?rp F-O e 1n¢ ek manner
as in Exanprhelyiehd whe BL%t l(baSWdSOSlUIEh%C%lﬁ'd)uh;t oFae-H @ £ hesra30 m nut es
at roomtenp ure. Akter react| ete, reaction mxture
was poured i§%§ﬁ¥%g ﬁLR%SBFB&§9eE_%%Fgggggg%ﬁégﬁﬁx u%ézﬁggnnedﬁpéf%%ed by
addi ng 61 goyfimgdénosesodi um hydroxi de solution (48 w.% to precipitate
a crystalline product. The crystalline prod-

15 [Example 6] Preparation of 4- (4-fluorophenyl) -2-hydroxy-
6 -isopropyl-5-methoxycarbonylpyrimidine
In a 2 L-volume glass flask equipped with a stirrer
»and a thermometer was placed 323.3 g (3.09 mol.) of ni-
tric acid (60-61%, sp.gr.: 1.38). The concentrated ni-
20 tric acid was then cooled to 10°C. To the nitric acid was
added 2.36 g (34.2 mmol.) of sodium nitrite, and was
further added slowly 100 g (342 mmol.) of 4- (4-
fluorophenyl) -6-isopropyl-5-methoxycarbonyl-3,4-2 (1H) -
dihydropyrimidinone prepared in the same manner as in
25 Example 1. The mixture was subjected to reaction for 2
hours at a temperature of 10-12°C. After the reaction was
complete, 970 mL of water was poured into the reaction
mixture. The aqueous mixture was then neutralized by
adding 257 g of aqueous sodium hydroxide solution (48
30 wt.%) to precipitate a crystalline product. The crystal-
line product was collected by filtration and dried to ob-
tain 93.3 g of 4-(4-fluorophenyl) -2-hydroxy-6-isopropyl-
5-methoxycarbonylpyrimidine as a colorless crystalline
product. The yield was 94% (based on the amount of 4- (4-
35  fluorophenyl) -6-isopropyl-5-methoxycarbonyl-3,4-2 (1H) -



uct was collected by filtration and dried to obtain 27.6 g of
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f1 uorophenyl) - 6-i sopr 5- met hoxycar bonyl - 3, 4- 2(1FD di hydr opyri m di none
prepared in tlFxagmhe r?ﬁnn@rea’@ratlzm Bda ﬁiflwmﬁnvli fasSenbpPect ed

to reaction -2 RS Ata Podi8PeS ANty ﬂﬂﬁléé%hﬁﬁégﬁlfaﬁyne$ﬁtlon vas

conplete, 970 nL f wat er. was poured Iinto the reaction mxture
aqueous ™ xt G YHOH H&® ral i zed by adding 257 g of aqueous sodi um
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tate. To the mixture was slowly added 4.19 g (22 mmol.)
of p-toluenesulfonyl chloride under stirring, and the

15 reaction was carried out at 40°C for 4 hours. Subsequent-
ly, the reaction mixture was cooled to room temperature.
To the cooled reaction mixture were added 2.84 g (26
mmol.) of N-methylmethanesulfonamide and 4.15 g (30
mmol.) of potassium carbonate (same as above). The mix-

20 ture was heated to 110-125°C for 2 hours under refluxing
to carry out a reaction. After the reaction was com-
plete, the mixture was cooled to room temperature. To
the cooled mixture were added 25 mL of water and 20 mL of
acetone, and the organic liquid portion was separated.

25 The organic liquid portion was washed with a saturated
aqueous sodium chloride solution and dried over anhydrous
magnesium sulfate. The dry organic liquid portion was
filtered and concentrated under reduced pressure. The
residue was crystallized from heptane, to obtain 6.58 g

30 of 4-(4-fluorophenyl) -6-isopropyl-5-methoxycarbonyl-2- (N-
methyl-N-methanesul fonylamino) pyrimidine as a pale yellow
crystalline product. The yield was 86% (based on the
amount of 4- (4-fluorophenyl) -2-hydroxy-6-isopropyl-5-
methoxycarbonylpyrimidine) .

35
[Example 8] Preparation of 4-(4-fluorophenyl)-6-isopro-



rer, a thernoneter and a ref |ux condenser were placed 5.81 g (20 nrnol.)
of 4- (4-fluorophenyl) -2-hydroxy-6-iso-

propyl - 5-wetoseressar bonyl pyri m dine, 3.59 g (26 nmol .) of POCTEEVEEI2UM
carbonate (available from Asahi d ass Wrks, Co., Ltd., Lot No. 1111632,
particle size distribution: 75-250 m 14% 75 ym pass: 86%, and 40 nL of
butyl ace- tate. To the m xture was st2@ty added 4.19 g (22 mol .) of
p-tol uenesul fonyl chloride under stirring, and the 15 reaction was carried
out at 40C for 4 hours. Subsequent- |y, the reaction m xture was cooled to
roon1tenperapwﬂe5—mﬁihﬂﬂyqaﬁhQﬂY}éhcé?@mﬂﬁy&thm@@hameﬂubﬂOQYBA g (26
nrnol.) of Namehbyetharasd fonam de and 4.15 g (30 mmol .) of potassium
carbonate (sanme as above). The m_x- 20 ture was heated to_110-125C for 2

hours under refl uXfng G BV dmme, Flass ibipskhre@ripped  Bheli 83n was com
plete, dé hg rzristamfxwa& @:Qﬁmg)rrtze%dxo@ﬁd AReE i corldendde wWepd eglla'béagr e
were a 0 er a 0 cetone, and t organi c_| i qui
portion was gggbrgiéﬁe&é JoR YjﬁWé;HQ¥?§hqqiﬁbVéEh¥é§ ‘9[%%03
saturated apuepyd -Sedicinncedylcemiderysigyotintid iares, d20 &1 @ver8antydl oysof
mmgnesi um sulbaley ENe i, AEaned L dupyd Letvas 114 eradang
concentrated under reduced pressure. ‘The Tesidue was crystallize From
hept ane, to &BEHILEiBOS8UKtIreMas (Airred at 0-10°C for 30 minutes.

| 'uor ophenyl) 76- knepraRtoe MR @WRARPFIeZ-ddN1 g (189 mmol.) of p-
ret iyl et Dagesullond aphnol prcl e ne e g pal el ot iz al e
4- (4-f1 uor opbanyb)- Zolty dr by iasoproepy ltemparritiwey carhdnydqysntri¢j ne) . 35
LExanmle, S PEPRLEb OOl sl LUl 0N e SR L Q000
ami no) pyri m dPHe. To the cooled reaction mixture were added 28.2 g
(258 mmol.) of N-methylmethanesulfonamide and 26.5 g (241
15 mmol.) of sodium t-pentoxide. The mixture was kept at O-
10°C for one hour and then heated to 75-82°C for 2 hours
under refluxing, to carry out a reaction. After the
reaction was complete, the mixture was cooled to room
temperature. To the cooled mixture was added 344 mL of
20 water. The aqueous mixture was cooled to 0-10°C and
stirred for one hour, precipitating a crystalline prod-
uct. The crystalline product was collected by filtration
and dried, to obtain 45.3 g of 4-(4-fluorophenyl)-6-iso-
propyl-5-methoxycarbonyl-2- (N-methyl-N-methanesulfon-
25 ylamino)pyrimidine as a pale yellow crystalline product.
The yield was 68% (based on the amount of 4- (4-fluoro-
phenyl) -2 -hydroxy-6-isopropyl-5-methoxycarbonyl -
pyrimidine) .

30 [Example 9] Preparation of 4-(4-fluorophenyl)-6-isopro-
pyl-5-methoxycarbonyl-2- (N-methyl-N-methanesulfonyl -
amino)pyrimidine from methyl isobutyrylacetate, 4-
fluorobenzaldehyde and urea

1) In a 200 L-volume glass-lined reaction vessel

35 equipped with a stirrer, a thermometer and a reflux con-

denser were placed 24.4 kg (169 mol.) of methyl iso-



In a 1000 mL-vol une gl ass flask equipped with a stirrer, a thernoneter and
a ref lux condenser were placed 5 50.0 g (172 mmol .) of

4- (4-f | uowoplmneaBy - 2- hydr oxy- 6-i so propyl - 5- met hoxycar bonylcpyspozdene, 20. 8
g (189 mml .) of sodiumt-pentoxide, and 344 nL of acetonitrile, and the
resulting mxture was stirred at 0-10C for 30 minutes. To the m xture was
slowy added 36.1 g (189 mmol.) of p iR7tol uenesul fonyl chloride, and the
reaction was carried out at for 5 hours at roomtenperature. Subsequently,

the reaction m xture was cooled to a tenperature of 0- 10C. To the cool ed
reaction ni xtwtyrwdeseiaded 28 .0 &g (088 mmwl.) @f 4-fluorobenzalde-

N- et hyl net hapegul fgnam @ 2P, )9 dR24krdd, D RGO H um L epent oxi de.
The m xture was kept  at 10C fordgquggggﬁ}n theﬁghgaﬁgg tg]%5-820 for 2

hours under SPEPPEEKiTAg Ch - rdgdgy b 1T 4F 13514 hed4 B8t # oTwas

conpl ete, thefrmsthagolas @ ediitaroams tremesdtts es4 TostthEoged
m xture g@s dded 344, nl _of-,20 water. The aququs ]
S

0- 100 andt - sTRRE6d CHOE oRE THOtR Chy 4 S0 % TIYACPRT neibret. St . The
crystal | i ne peadti¢ormas sc aidmgdiedte bytte Ineeattiion naixkure edhs tcoobédi no45. 3
gr g];)yl4- (54rrIa!t og@ggr%g%)lr?klaﬁgﬁ rFeot l%ﬁq%prrié tfne%u?%snt irIlea ) %():/FI m di ne
as a pal e yellhewcevpsediling mpiasigt wastTieehlagtedwen @t%iba@@cp@erhe
anount of 4- Gdiif Lehed RALMY metZElr @Y/ dht=SapraPyd -1&y et hpxygar bonyl -
oY1 - 5. mithsfAPEBRAREY ) NP RSSO by by# CHYRN ne. f r om
net hyl i sobuddhytzoptatiei ddndhelasokerzdlotdagte andtikEaine produdd)
L volure, ol aso 1950, TS0k b0 SoSe i AUAPELA LRSI ety
met hyl iso Wedao3pped48dthCy Jedarezrlaed a thermometer were placed
62.5 kg (615.6 mol.) of diluted nitric acid and 0.5 kg
15 (6.8 mol.) of sodium nitrite. To the mixture was slowly
added under chilling 20.0 kg (68.4 mmol.) of the 4-(4-
fluorophenyl) -6-isopropyl-5-methoxycarbonyl-3,4-2 (1H) -
dihydropyrimidinone prepared as above. The resulting
mixture was subjected to reaction at a low temperature
20 (10°C) . After the reaction was complete, the reaction
mixture was neutralized by addition of an aqueous metha-
nol solution of sodium hydroxide. Subsequently, an aque-
ous sodium hydroxide solution was added to the mixture.
The resulting mixture was placed under reduced pressure
25  to distill methanol off. To the residue were added 96.5
kg of acetone and 96.5 kg of water. The aqueous residue
was then neutralized by addition of acetic acid to pre-
cipitate a crystalline product. The crystalline product
was collected on a filter paper and washed with a ace-
30 tone/water mixture, to give 17.9 kg of 4- (4-fluorophen-
yl) -2-hydroxy-6-isopropyl-5-methoxycarbonylpyrimidine.

3) In a 200 L-volume glass-lined reaction vessel
equipped with a stirrer, a thermometer and a reflux con-
denser were placed 17.9 kg (62.0 mol.) of.4-(4-fluoro-

35 phenyl) -2-hydroxy-6-isopropyl-5-methoxycarbonylpyrimidine
prepared as above, 107.7 kg of butyl acetate, 11.1 kg



-27 butyrylacetate, 20.0 kg (161 nol.) of 4-f |uorobenzal de- hyde, 16.9 kg
(282 nol.) of urea, 0.2 kg (2 nol.) of copper(l) chloride, 3.0 kg of

sul furic woiod/jooaad 80.4 kg of methanol. The m xture was reatieok/47029%4- 66C
for 20 5 hours under refluxing, to carry out reaction. After the reaction
was conplete, the reaction mxture was cooled to roomtenperature, to
precipitate a crystalline product. Tmg<crystalline product was coll ected
on a filter paper and washed with nethanol to obtain 43.4 kg of 4-(4 10
fl uorophenyl ) -6-i sopropyl - 5- net hoxycar bonyl -3, 4- 2(|1 H) - di hydropyri m di none
as a coIorIeiSOcBymbélDimé potdsstium 2arbonatz) ) dvaidlalne gizes -Asaad

reaction ves q h tir t r ed 62.5
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ni trl te. To dhétﬁfibuﬁﬁ@%§5s|2§@| yrradéé&,ur?@ewnbmass nfTo. 0 (68:2

.) of thﬁg4 (69~ 7 h%qrqunﬂ-ko@u@wﬂmdnﬁ e lpaar borpe -ndid= 2(1 H) -
dlhydrop rim di none p par %Q The resulting m xture was subjected
to reactéon surg WBW @ f@6c§ hQprs, FﬁeC?E§¥iPH§ Conpl et e,

t he reactlOntlahxtuSQDWQQp&auﬂyalmhedrbacaddmtmundmﬁxﬁmﬁ&qwmmﬂedmtﬁa- no

sol ution of S di ugg{% %)é(:lu% - ures%%%ﬁ%gdeqa%ﬁ&q&e %é%&’é’q hé/dé oxi de

sol uti on wasTRHHe e resultirmg mxture was aced under
reduced preskgré8256tm0d|§tpflNﬁEEﬁ@Ndmaﬁhanéﬁmhﬁﬂmamadahﬁﬁdwﬁ%e%d@@d 96.5

kg of acetongg %ng d%@15 1K ffogo\e%%s% mT'a%Mﬁ%s %%ﬁ% s 1t

neutralized by addition o etic acid to & % pjtate a_crystalline
producthThemé¥§§F§lWﬁﬁehﬁﬁ§§écﬁt vas derected %n 9u¥?ktgprp§B§FY&ﬁ@

washed with eaeeidf.t ongheat themréta@rc&ont Wa \db e@:ek,g tdfe 4redction

3)In 8 200 TG ERe VHFaCoONFReior ERETT SRTPBEEb Ta foea P i rrer, a

t her nonet er anstareeivelrex added acetone and water, and the organic
liquid portion was separated. The organic liquid portion

15 was then washed successively with aqueous sodium hydrox-
ide solution (3 wt.%) and a saturated aqueous sodium
chloride solution. The washed organic liquid portion was
concentrated under reduced pressure. Isopropyl alcohol
and water were added to the residue, resulting in pre-

20 cipitation of a crystalline product. The crystalline
product was filtered on a filter paper and washed with
isopropyl alcohol. The washed crystalline product and
85.7 kg of acetone were placed in a 200 L-volume glass
lined reaction vessel equipped with a stirrer, a thermom-

25 eter and a reflux condenser. The mixture was stirred at
50-55°C, to dissolve the crystalline product in acetone.
The insoluble was removed with a line filter. Subse-
quently, 58.3 kg of water was added to the solution, to
precipitate a crystalline product. The crystalline prod-

30 uct was collected on a filter paper and washed with an
acetone/water mixture, to give 19.5 kg of 4- (4-fluoro-
phenyl) -6-isopropyl-5-methoxycarbonyl-2- (N-methyl-N-
methanesulfonylamino)pyrimidine.

35 [Example 10] Preparation of 2-chloro-4-(4-fluorophenyl) -
6-1isopropyl-5-methoxycarbonylpyrimidine



denser were placed 17.9 kg (62.0 nol.) of.4-(4-fluoro 35

phenyl) - 2- hydr oxy- 6-i sopr opyl - 5- met hoxycar bonyl pyri m di ne prepared as
above, 10WOd3lge4ed butyl acetate, 11.1 kg WO 03/006439 PCPCIBORY@TiR29 - 28
(80.3 nol.) of potassium carbonate (avail able from Asahi d ass Wrks, Co.
Ltd., Lot No. 1111632, particle size distribution: 75-250 m 14% 75 m
pass: 86%, and 12.9 kg (67.7 nol.) ofp9p-toluenesul fonyl chloride. The m x
5 ture was heated at 60C for 2 hours, to carry out reac- tion.

Subsequently, the reaction m xture was cooled to roomtenperature. To the
cool ed m xture wer énaddeld BL8vokyme8@lassolf lpsef ehnpided metthanestfonam de
and 12.9 kg .3 assiyu r.esul-ti 10

m xture was hgg:tg'edag?h ?L%TEBF{EQ%% %%BSth%?gwgﬁn%%%fﬁgmrfeegc aié(;éf]!i After

the reaction ha80conpBetd, MRE - ) e8Et Aor 4 -FiLkOTOPhREY 1d 06l dnonodm
tenperature. TeobhREppDObeflet AbXLUERDARLEPHdRddARR BRR and Y@l ef3 And the
organi c %qu|d oft1 on was separat ed. e.qrganic liquid portion 15 was

t hen washad sIH‘B%JgsLiCag@hRFPﬁO SeS®¥Ch aragrﬁhyd%lﬁ- Mg a s saomneed . %)
and a saturated B@](Dlems%Sdibmrm.3:Hh@lisiauﬁémtf@ﬁluih@gwa@bedaﬁfgﬁahi% ol
liquid portio . _conc t u r.teduc ressure. |sopropyl .al coho
and wat er mer%é%%ggaﬁto ?ﬁéé?egﬂgugggFgﬁﬁﬁtW§g gﬁmﬁigtfb E?E?f%%%&ﬁ%Qﬂ a
crystal line progusre Wae cegsedl tonroopr bauperasursi, | bedepomreal fiirticer
paper and was : A i al c I h tal:l s ct
and 85.7 kgEgﬁdg%%{%ﬁééﬁgﬁgggﬁg%éd ?ﬁ@ar§%§§E¥@§|§ %g%%éghkkﬂﬁggv%%%ction
vessel edfi ppetitwahizedtvitRra gatusekedh 2guepes gpdinny dydregerondenser .

The m xture vesristndtedsdlut H8nd5CTheondie88lYeefhaqteysisalikpe i Qdisct in
acetone. The |Q§ol%§.e Wﬁ% r€$0¥ed m%tg a I#ﬁe flgtﬁr. Subse- quently,
58.3 kg of waterrvesaddedltotite d6Fteten, T8 GFB¥ilpREarets PRFEEa™ ine
product. The waysiepdrateegr osashed with a saturated aqueous sodium
chloride solution, and dried over anhydrous magnesium
15 sulfate. The dried ethyl acetate portion was filtered
and concentrated under reduced pressure, to obtain 1.03
g of 2-chloro-4- (4-fluorophenyl) -6-isopropyl-5-methoxy-
carbonylpyrimidine as a colorless crystalline product
having the below-mentioned characteristics. The yield
20 was 97% (based on the amount of 4- (4-fluorophenyl)-2-
hydroxy-6-isopropyl-5-methoxycarbonylpyrimidine) .

m.p.: 99-101°C
UV Ay (CH,ON, nm): 194.7, 276.5
25 IR (KBr, cm?): 2980, 1728, 1542, 1508, 1227, 1086.
'H-NMR (DMSO-dg, & (ppm)): 1.33 (6H, d, J=6.8Hz),
3.1-3.2 (1H, m), 3.76 (3H, s), 7.15 (2H,
t, J=8.5Hz), 7.6-7.7 (2H, m).
HRMS: 308.0695 (theoretical value (C,H;,C1FN,0, (M+))
30 308.0728)

[Example 11] Preparation of 2-chloro-4- (4-fluorophenyl) -
6-1isopropyl-5-methoxycarbonylpyrimidine
In a 25 mL-volume glass flask equipped with a stir-
35 rer, a thermometer and a reflux condenser were placed
1.00 g (3.43 mmol.) of 4-(4-fluorophenyl) -2-hydroxy-6-



30 uct was collected on a filter paper and washed with an acetone/ water

m xture, to give 19.5 kg of 4-(4-fluoro-

phenyl ) - 6wpspoapy| - 5- met hoxycar bonyl - 2- ( N- net hyl - N- PCT/JP02/07129

met hanesul f onyl am no) pyri m di ne. 35 [ Exanpl e 10] Preparation of

2-chl oro- 4- (4-fl uorophenyl)- 6-isopropyl -5-nmet hoxycarbonyl pyri m di ne WO

03/ 006439 PCT/JP02/ 07129 -29 In a 25-mb-volune glass flask equipped with a
stir- rer, a thernoneter and a ref |ux condenser were placed 1.00 g (3.43
mmol . ) of 4-(4-f |uorophenyl)-2-hydroxy- 6-

i sopropyl - 5- rethorpyarbemetpyxycadioonydmyrdmiding,3.07. B mino(3 )9 afmol . )
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satur ated aqueou sodi y dr ogen car.bonat e sol uti The neutrallzed
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polrt i on waszsapar abed, poasked mutbham datafmaited aﬁuamm sodnmnh' r@%lhbtth dle
solution, an r v ro nesi ate.__The dr et y
acetate portBd agbePls mREEE iR R AT Mt i rrtairdredaur e,
obtai n 1. 03 aguepus- shilone- hyfzropkeno caglemate Galssprapy | -’Eaemnéwmyal—
car bonyl pyri ﬁganﬁgaéoas%&%h%swa@/%s&u(?'d&%dom ot e

ase on the anount

bel ow- nentioned c acteristics. The yreld 20 was

of 4- (4191 uorBpheRYYY- éceﬁ%eowrélp%w@p@e@r@éﬁ%xy@&mWﬁhm di ne) .

mp.: 99- 101gétﬁﬁéteﬁcﬁéﬁgouﬁnbodlﬁﬂﬂCﬁic%ﬁﬁk5s@iddidﬂﬁﬁand”&ﬁﬂed2980

1728, 1542, 1508 1086. 1H- NM(s %ﬂ%p%?)d ]{:h?’?i(GHé cl,

J=6.8Hz), 3°Y° XQP-"OHf M3gnESiEm a’few( ted ethyl ‘ace-
tate portion was filtered and concentrated under reduced
pressure, to obtain 0.80 g of 2-chloro-4- (4-fluoro-

15 phenyl) -6-isopropyl-5-methoxycarbonylpyrimidine as a-
colorless crystalline product. The yield was 76% (based
on the amount of 4- (4-fluorophenyl) -2-hydroxy-6-isopro-
pyl-5-methoxycarbonylpyrimidine) .

20 [Example 12] Preparation of 4- (4-fluorophenyl) -6-isopro-
pyl-5-methoxycarbonyl-2- (N-methyl-N-methanesul fonyl-
amino) pyrimidine

In a 25 mL-volume glass flask equipped with a stir-
rer, a thermometer and a reflux condenser were placed 546

25 mg (5 mmol.) of N-methylmethanesulfonamide, 551 mg (5
mmol.) of sodium t-pentoxide, 10 mL of acetonitrile, and
309 mg (1 mmol.) of 2-chloro-4- (4-fluorophenyl) -6-isopro-
pyl-5-methoxycarbonylpyrimidine. The mixture was heated
to 81-82°C for 3 hours under refluxing, to carry out

30 reaction. After the reaction was complete, the reaction
mixture was cooled to room temperature. To the cooled
mixture was added 10 mL of water, and the aqueous mixture
was extracted with ethyl acetate. The ethyl acetate
portion was separated, and dried over anhydrous magnesium

35 sulfate. The dried ethyl acetate portion was filtered
and concentrated under reduced pressure. The residue was



t, J=8.5Hz), 7.6-7.7 (2H, m). HRVS : 308.0695 (theoretical value

(C15H14C1FN202 (Mm+) ) 30 308.0728) [Exanple 11] Preparation of

2- chl or o-weo(08/bd4sr ophenyl ) - 6-i sopr opyl - 5- met hoxycar bonylpayriped/afiizee 1 n a

25 nlL-volunme glass flask equi pped with a stir 35 rer, a thernoneter and a

reflux condenser were placed 1.00 g (3.43 mmol.) of

4- (4-fl uorophenyl)-2-hydroxy-6 WO 03/ 096439 PCT/JP02/ 07129 -30

i sopropyl - 5- met hoxycar bonyl pyrimdine, 0.5 nmL (3.9 mml.) of thionyl

chloride, 3.44 nL of toluene, and 0.11 nL of N, N-dinethylformam de. The

m xture was M@deﬂokﬁoeiﬂdma :gdilomcslurmro draromatoegraghagt (ooludht er t he

reacti on was opphe he [ 0o r-
wAKEOERNC (2o ddle deRtld %%%{égeq?ﬁ?r QAL ﬁz pom Lepe

ature, and poured I nto an afjueous

m xture was ﬁé@ﬂﬁél|zeahﬁﬁﬁh“ﬁﬁ%éﬂﬂﬁﬁMEﬁﬂ3%ﬂhé@b§3 oﬁTGﬁTﬁ¥@®ﬁ@en car bonat e

sol ution. Th he:ei aks 1's e@%éﬂnaﬁ&mwzam %ﬁ _RLhy!
acet ate. he. ét hy ﬁ- portlon separ wﬁghed th a
sat ur at ed aqH@5@§n§§ W€ -an V&S oBR%dr ous

magnesi um sul(baked 6het@ena@oﬁﬂnﬂoﬁnzychxﬁnb+xn¢4{fnu®@oﬁhéﬂﬁlpd6and

g?gﬁfgﬁg?z??&gE%%SPXﬁ %C 5h§P§%%-99ﬂ§¢§%f¥@? ggyga?Lonylpyrinidine as

a colorless crystalllne product . The yield was 76% (based on the anount

f 4-(4-fl h g&g%% ! I di ne
go [Eﬁan5|205§ %E;}§ |gn o Fﬁ%f§§4én'§3 PPWQ Pgéﬁ?b e
pyl - 5- nePhoxP¥ar §0W?F XY RaFPORy] 0¥M@Yﬁﬁma¢1@¢dlne In a

25 niL-vol unme gl asgnf hagkoeaui- m@m@ a@sstﬁlrasﬁ Glered phesemned ey qnd a ref
kﬁﬁefﬁgﬂﬁgfﬁgage% P@ﬂin$d8%4g51aﬁﬁﬂﬁ§ f)fﬁ -hydroxy-6-isopropyl -

5- n@thoxycarbonylpyr1m1d1ne, 5.22 g (58.5 mmol.) of tri-
ethylamine, and 34 mL of acetonitrile. The mixture in

15 the flask was chilled to 0-5°C in an ice bath. To the
chilled mixture was slowly added 5.12 g (44.7 mmol.) of
methanesulfonyl chloride, and the resulting mixture was
subjected to reaction at 20-25°C for 2 hours. After the
reaction was complete, to the reaction mixture was added

20 60 mL of water. The aqueous reaction mixture was ex-
tracted with toluene and the toluene portion was separat-
ed. The toluene portion was washed with a saturated
aqueous sodium chloride solution and dried over anhydrous
magnesium sulfate. The dried mixture was filtered and

25 concentrated under reduced pressure. The residue was
crystallized from methanol, to give 11.3 g of 4-(4-
fluorophenyl) -6-isopropyl-5-methoxycarbonyl-2-methane-
sulfonyloxypyrimidine as a colorless crystalline product
having the below-mentioned characteristics. The yield

30 was 89% (based on the amount of 4- (4-fluorophenyl)-2-
hydroxy-6-isopropyl-5-methoxycarbonylpyrimidine) .

m.p.: 110-111°C
UV Ape (CH;CN, nm): 193.7, 276.8
35 IR (KBr, cml): 2980, 1724, 1562, 1391, 1250, 1175,
1079, 971.



mmol . ) of sodiumt-pentoxide, 10 nL of acetonitrile, and 309 ng (1 nmol.)
of 2-chl oro-4-(4-fluorophenyl)-6-isopro- pyl-5-nethoxycarbonyl pyri m di ne.
The m xt we maessbeat ed to 81-82C for 3 hours under refl urcCmgpoX@imarry out
30 reaction. After the reaction was conplete, the reaction mxture was
cooled to roomtenperature. To the cooled nixture was added 10 nlL of

wat er, and the aqueous m xture was exgpacted wth ethyl acetate. The et hyl
acetate portion was separated, and dried over anhydrous magnesi um 35
sulfate. The dried ethyl acetate portion was filtered and concentrated
under reduced presEtlER Tﬁ@CILe,si&j(mm)a)s VID. B3/ 066434, RﬂHEJB’HZbO?lZQ -31

purified by silica gel colu Y, g% C- 200,
el uent: hexane/ et hyl acet at re§n 1 \/ I urr‘eloj.| 64 ]—?rmﬁ)here Vias %bt ai ned 339
ng of 4-(4-fluoro- phenyl)-6825oopyl ~&= Mh@@/cdﬁ)bonyl 2-(N-nethyl -N 5

net hanesul f onyl anireispy Rigs @Jeﬂ@ %dﬁeﬁifba‘@&r@ﬁ{é (®dageenon.d e gount  of
2-chl oro-4-(4-fl uoropheﬁyé@% % sopropyl 5- met hoxycar bonyl pyr1 m di ne).

[ Exanpl e513] Preparatio Q (24 | uor ophenyl )-6-isopro 10

pyl - 5- met hoxycar bonyl - 2- net hanesul fonyl oxypyrimdine 1In a 100 ni-vol une

2 (oot uor oplBrTP LS. idr obr B ESAELE & (e e by T heEPRE: 5. 22

g (ig ;Shrm?: pyioﬁ mtﬁ% e %mertﬁsqséwlm?ﬁwxy)pyrimzdmmt U{e
in e flas [ ed mxture
was sl owy addedvﬁ%l 5 200e4 % L%E) met anets‘mﬁ %/#ﬁi?orl de éiand t he

resul ti A ni%Paré HH@l s}uE]feéft‘e(df‘tf&Wé?Rh%}Y - 201053676 21 SERFSPYAF t er
the reacti op-weshesgRbelRnyl@yititidEasd,i ar 18 @U«@y\aﬁn@dﬁ%ﬁ%ﬁﬁ nL of

AR T o e o S T
sat ur at ed the flask was chilled to 0-5°C in an ice bath. To the
chilled mixture was slowly added 20.0 g (105 mmol.) of p-

15 toluenesulfonyl chloride, and the resulting mixture was
subjected to reaction at 20-25°C for one hour. After the
reaction was complete, to the reaction mixture was added
95 mL of water. The aqueous reaction mixture was ex-
tracted with toluene and the toluene portion was separat-

20 ed. The toluene portion was washed with a saturated
aqueous sodium chloride solution and dried over anhydrous
magnesium sulfate. The dried mixture was filtered and
concentrated under reduced pressure. The residue was
crystallized from methanol, to give 35.9 g of 4-(4-

25 fluorophenyl) -6-isopropyl-5-methoxycarbonyl-2- (p-toluene-
sulfonyloxy)pyrimidine as a colorless crystalline product
having the below-mentioned characteristics. ' The yield
was 85% (based on the amount of 4-(4-fluorophenyl)-2-
hydroxy-6-isopropyl-5-methoxycarbonylpyrimidine) .

30
m.p.: 94-96°C
UV A, (CH,CN, mnm): 194.9, 275.2
IR (KBr, cm™?): 2961, 1734, 1539, 1389, 1352, 1247,
1090, 980.
35 IH-NMR (CDCl,, & (ppm)): 1.23 (6H, d, J=6.8Hz),

2.45 (3H, s), 3.0-3.2 (1H, m), 3.74



aqueous sodium chl oride solution and dried over anhydrous nmagnesium
sulfate. The dried m xture was filtered and 25 concentrated under reduced
pr essur e. woha/oo@s3® due was crystallized from nethanol, toPgmseozdi® g of

4- (4- fluorophenyl)-6-isopropyl -5-net hoxycar bonyl - 2- net hane-

sul fonyl oxypyrim dine as a colorless crystalline product having the

bel ow nenti oned characteristics. The wield 30 was 89% (based on the anount
of 4-(4-fluorophenyl)-2- hydroxy-6-isopropyl -5-net hoxycar bonyl pyri m di ne) .
mp.: 110-111C W 1. (CHCN, nn) : 193.7, 276.8 35 IR (KBr, cm1): 2980,
1724, 1562, 1391, 1250, 117%.g %ﬁ%?‘ 971. WO 03/006439 PCT/JP02/07129 -32
1H NWR (CDC13, 6 pm) : 1.33 (6H, d, J=6.6Hz) _, 3.20 (1H, m , 3.60 (3H,
s) , 7.1-7.2 (2HIRNMS: 44%.¥185( ftheayetipne vadpe. dS4FL(EMELEMié Al val ue
(C15H17FN205S (M+) ) S14836810889) [Exanple 14] Preparation of 4-(4-f

| uor ophenyl ) - 6-1i sopr o- ‘

pyl - 5- met hoxycar bonyl - 2- (p-t ol uenesul fonyl oxy)pyrimdine In a 200

mL-vol unke gl Bearip Bskisler ePpeparat 2dn6of 40 (4951 horwphenydf) 4 —i sopro-f

| h | - - - -] | - b Al Am di , 12.5
o o8 o gy s A ook gPP) OB B P EORNI SR BYMM YL T 11 0%, 220
the flask was chiThedrecedwes noanExaspbat h3 W@reh§epeatﬁﬁb@?nkxﬂure was
sl owl y addede20./9:81 A%y Woiu@ﬁe@uiﬁoﬁ?hU@Hﬁéﬂhﬁgg#t%cﬁh |1%r.'5d%'0u(?lr€% the

resulting mxture wa sqgéected to reactfon_at 20- or one Af ter
the reacti dENad &ﬁ;ﬁ%ﬂ =neit Fenybaebieridext ure was added 95 ni of
wat er. The aqueolrhdEacid®obixinke® yas3ey bfagted-wlhbrbpheana)amd the

Lofuene POt Qb 8 P PUR roAfedfhorPE -5 bURIENRAN kBl HBT Mashed with a

-

pyrimidine as a pale yellow crystalline product having

the below-mentioned characteristics. The yield was 96%

(based on the amount ‘of 4- (4-fluorophenyl) -2-hydroxy-6-
5 isopropyl-5-methoxycarbonylpyrimidine) .

H-NMR (CDCl,, & (ppm)): 1.21 (6H, d, J=6.4Hz),
3.0-3.1 (1H, m), 3.73 (3H, s), 7.1-7.2
(2H, m), 7.5-7.7 (5H, m), 8.1-8.2 (2H, m).

[Example 16] Preparation of 4- (4-fluorophenyl) -6-isopro-
pyl-5-methoxycarbonyl-2- (2,4, 6-trimethylbenzenesul fonyl -
oxy) pyrimidine

The procedures of Example 13 were repeated except

5 for replacing p-toluenesulfonyl chloride with 23.0 g (105
mmol.) of 2,4,6-trimethylbenzenesulfonyl chloride.

There was obtained 37.7 g of 4- (4-fluorophenyl) -6-
isopropyl-5-methoxycarbonyl-2- (2,4, 6-trimethylbenzene-
sulfonyloxy)pyrimidine as a pale yellow crystalline prod-

) uct having the below-mentioned characteristics. The
yield was 84% (based on the amount of 4- (4-fluorophenyl) -
2-hydroxy-6-isopropyl-5-methoxycarbonylpyrimidine) .

'H-NMR (CDC1,, & (ppm)): 1.17 (6H, d, J=6.8Hz),



aqueous sodium chl oride solution and dried over anhydrous nmagnesium
sulfate. The dried m xture was filtered and concentrated under reduced

pr essur e. wohea/oo@s® due was crystallized from nethanol, toPgmrueos&1® g of
4-(4 25 fluorophenyl)-6-isopropyl -5-nmet hoxycar bonyl - 2- (p-t ol uene-

sul fonyl oxy) pyrim dine as a colorless crystalline product having the

bel ow-nmentioned characteristics., The_yheld was 85% (based on the anount
of 4- (4 -fluorophenyl) -2- hydroxy- 6- isopropyl -5

- met hoxycar bonyl pyrimdine). 30 mp. 94-96C UV X. (CH3CN, rinm 194.9, 275.2
IR (KBr, cm1): 2961, 1734, 21.539,(38%) 135267 128, s)1099, 09801 3D5H]H NVR

(CDC13, 6 (ppm) : 1.23 (6H 8 2.45 (3H . s) 1H, m),
3.74 WO 03/006439 PCT/ JP02/ 1’293] 76‘5 z?%’—f)S -0 Rbg{ %f)4ﬂ 21@5 &
(theoretical value (C32H21FN2BEST)M+)7 )4-AM4. EEQANHB [ Exanpl e 15]

Preparation of 4-(4-fluorophenyl)-6-isopro-
pyl - 5- nethoxycarbonyl 2- benzenesulfonyloxy yrimdine The frocedures of

Exanpl e 3 rpdeatldd e?@@@ar%?rlqré;qfa nef pEker ket bn§t 18@PBP de
with 18.5 5 m@h nesulf anyd - @ﬂﬁdﬁ%pﬁ]@é&zéﬁés@mal ned
39.3 g of 4- Iug heid) - |sopropyl -5 - et hoxycar bonyl -
-benzenesulf ﬁ?%‘ ¥ as a pal e yellow crystalline product havi ng

t he bel ow nment i on&&hecpacmxemmw iafs ExBEwele €3 wease HMdped thad eslkxoapt he
"Sopropy °s- FEEnSTFA DI henc MIPNG Pt Thilg 11050
(6H, d, 19= 6 mm)l ) of 6.3, (cmlsﬁprca)wlgae(wn@gulfpry]y ¢hloride.

There was obtained 47.1 g of 4-(4-fluorophenyl) -6-
isopropyl-5-methoxycarbonyl-2- (2,4, 6-triisopropylbenzene-
sulfonyloxy)pyrimidine as a pale yellow crystalline prod-
uct having the below-mentioned characteristics. The

15 vyield was 89% (based on the amount of 4- (4-fluorophenyl) -
2-hydroxy-6-isopropyl-5-methoxycarbonylpyrimidine) .

H-NMR (CDC1l,, 6 (ppm)): 1.12 (6H, d, J=6.6Hz),
1.19 (12H, d, J=6.8Hz), 1.27 (6H, 4,
20 J=7.1Hz), 2.8-2.95 (1H, m), 2.95-3.1 (1H,
m), 3.73 (3H, s), 4.1-4.3 (2H, m), 7.0-7.1
(2H, m), 7.20 (2H, s), 7.4-7.5 (2H, m).

[Example 18] Preparation of 4- (4-fluorophenyl)-6-isopro-

25 pyl-5-methoxycarbonyl-2- (p-methoxybenzenesul fonyloxy) -
pyrimidine

The procedures of Example 13 were repeated except
for replacing p-toluenesulfonyl chloride with 21.7 g (105
mmol.) of p-methoxybenzenesulfonyl chloride.

30 There was obtained 39.9 g of 4-(4-fluorophenyl)-6-
isopropyl-5-methoxycarbonyl -2 - (p-methoxybenzenesulfonyl -
oxy)pyrimidine as a colorless crystalline product having
the below-mentioned characteristics. The yield was 91%
(based on the amount of 4- (4-fluorophenyl) -2-hydroxy-6-

35  isopropyl-5-methoxycarbonylpyrimidine) .



(2H m, 7.5-7.7 (5H m, 8.1-8.2 (2H, m. [Exanple 16] Preparation of

4- (4-fl uorophenyl)-6-isopro-

pyl - 5- retwoxpoedbonyl - 2- (2, 4, 6-t ri met hyl benzenesul f onyl - @xy)IpPmy/e7iza di ne
The procedures of Exanple 13 were repeated except 5 for replacing

p-tol uenesul fonyl chloride with 23.0 g (105 mmol.) of

2,4,6-trinmethyl benzenesul fonyl chloridgs- There was obtained 37.7 g of 4-
(4-f luorophenyl) -6- isopropyl -5 -nethoxycarbonyl -2- (2,4,6

-trinmethyl benzene- sul fonyl oxy)pyrimdine as a pale yellow crystalline
prod- uct having thenge! (UpCENt iSopeEn)oharia@®r (6H,i ob, Jhe.8N§ik) d was 84%

(based on the anmount of 4-(4-fl yoro yIN-
2- hydr oxy- 6-1 sopr opyl - 5- met é(ﬁ@yéar&bog@ﬂpwi’rri3c'li7rllle)(_3.H’1I$)Nl\/l§ '(%0&3;}’ S
(ppm) : 1.17 (6H, d, J=6.8B2), 6WB0IRB06480 PR .JROE MHR9, 734 2.34 (3H,

S) , 2.67 (6H, S) , 3. 0 - 2H1 &%H,7@_7, -73 (?(P‘, I ( \ S) ,
7.0-7.2 (2H m , 7.4-7.5 Q2H,’ ‘.5 [)Ex'arrp(lbgl'l ’P?%’p%a@g’n%%

4- (4-f1 udrophenyl ) - 6-i soproJ=2.2, 9.0Hz) . ‘

pyl - 5- met hoxycar bonyl - 2- (2, 4, 6-triisopropyl benzenesul - fonyl oxy) pyri m di ne

The procedur of anple 13 were repeated excent for repl.acin,
p-toIuenesulﬁ%ﬁ?WpE%Igghdeéﬁﬁpﬁr§f?§ O@lgS(ﬁI OBhegy f*e-Thopro-
2,4, 6-triisopydpg-henhergsairbonyll -Gkl (p-icthd orthernzemss difiaiyieskA7- 1 g of

4- (4-fl uorophe -6-
isopropyl-5-&%?%%§dgggbonyl-2-(2,4,6-triisopropylbenzene-
sul f onyLBxy) pyri pnprasedupgle Ofe Exampd ey d3a Melise nenRftatieeapthg t he

bel ow menti oggg Eééiaetiﬁ@i pLibIuchbBulFonal dney i8RV0kikased on 4 he @rount
of 4-(4-fluorophenyl)- 2-h¥droxy-6-|sopropyl-5- t hoxycar bonyl pyri m di ne).
1H NMR ( CDC1B™OLS) (ghnPych ﬁ??—’@@e(léﬁ}le&}ﬂﬁ@@ylﬁﬂgﬁqu 1S9 (12H, d, J=6.8Hz),
1.27 (6H, d, 20 JrhelkHzjas2oBt2ifed( BM. oy, oFf 95-(3-Elubtophenyl) -6-

isopropyl-5-methoxycarbonyl-2- (p-chlorobenzenesulfonyl -
15 oxy)pyrimidine as a colorless crystalline product having
' the below-mentioned characteristics. The yield was 89%
(based on the amount of 4-(4-fluorophenyl) -2-hydroxy-6-
isopropyl—5—methoxycarbonylerimidine).

20 H-NMR (CDCl;, & (ppm)): 1.23 (6H, d, J=6.6Hz),
3.0-3.2 (1H, m), 3.74 (3H, s), 7.1-7.2
(2H, m), 7.5-7.7 (4H, m), 8.0-8.1 (2H, m).

[Example 20] Preparation of 4- (4-fluorophenyl) -6-isopro-

25 pyl-5-methoxycarbonyl-2- (2-nitrobenzenesulfonyloxy) -
pyrimidine

The procedures of Example 13 were repeated except
for replacing p-toluenesulfonyl chloride with 23.3 g (105
mmol.) of 2-nitrobenzenesulfonyl chloride.

30 There was obtained 28.0 g of 4- (4-fluorophenyl) -6-
isopropyl-5-methoxycarbonyl-2- (2-nitrobenzenesulfonyl -
oxy)pyrimidine as an opaque crystalline product having
the below-mentioned characteristics. The yield was 62%
(based on the amount of 4- (4-fluorophenyl)-2-hydroxy-6-

35 isopropyl-5-methoxycarbonylpyrimidine) .



m, 3.73 (3H, s), 4.1-4.3 (2H, m, 7.0-7.1 (2H, m, 7.20 (2H, s), 7.4-7.5
(2H, m . [Exanple 18] Preparation of 4-(4-fluorophenyl)-6-isopro- 25

pyl - 5- retwoxpmasddonyl - 2- ( p- net hoxybenzenesul f onyl oxy) - pymOovazier1Ihe
procedures of Exanple 13 were repeated except for replacing

p-tol uenesul fonyl chloride with 21.7 g (105 mmol.) of

p- met hoxybenzenesul fonyl chloride. 30-Fdere was obtained 39.9 g of

4- (4-fl uorophenyl) - 6-

i sopropyl - 5- met hoxycar bonyl - 2- ( p- net hoxybenzenesul f onyl - oxy) pyri m di ne as
a colorless cryst &#i+ilMR HCOALGt Shigpmmg : thel Del @i r&nt.ir@aeBIHz)

characteristics. The yield 1 S o] t
4- (4-fl uorophenyl)-2-hy drox@?@ 3 é)#ggﬁrgg Q% ﬁﬂg cgﬂbony+§§r m di ne) .
WO 03/ 006439 PCT/JP02/07129 2H85H1H-NN§-0C®C1@H{ ) pﬁhj? .Q. PBH(eW) . d,

J=6. 8Hz) 3.0-3.2 (1H, m g 33 ‘iH(3|dd5)J=137 %(1%7) 6.99 (2H, dd,
J=2.0, 9.0Hz), 7.0-7.2 (2H, my, , (2H dd, 5 J=2.2,

9. 0Hz) . FExaane 19] Preparation of 4 (4 f Iuorophenyl) 6- i sopr o-
pyl - 5- met hOX){Eﬁéﬁpmhﬂ 227 ( pPakiparalkd e vEs Wl fmﬁl@c@opmylrm 0 nesdPrdhe

procedures of 13 we r epe tngex Iac

p- toIuenesulPgﬁxsngﬁggpﬁagaﬁﬁpﬁy§2% FT%%RHWQL 1¥bny1 -

p- chIorobenzamesobpymymldhh@r|de There was obtalned 39.9 g of

4- (4-fluorophenyl y _

I sopropyl - 5- nethoxycar%on?F ¥°8U“§hP&FggeéégiﬁﬂﬁQHi%ﬁEd;ﬂ? H§$}n1d|ne
as a col8rl e§§rer9s§€lﬁm@@e§ﬁé‘d§éﬂ Raviedd veh € Bleniare Wesh ace
characteri sttngs lTBembth'()i MSNS&%th a@%@la@iéstdleroatmwae ofide d- (1

];Lfﬁlmp?ggg pé%) foélymz§ P@Eﬁ:%g&dﬁi% 76$jr&0)8/fc %{cbeqcnrll t}lrti e, dl ne 20
667 mg (1.5 mmol.) of 4-(4-fluorophenyl)-6-isopropyl-5-
methoxycarbonyl-2- (p-toluenesulfonyloxy)pyrimidine. The

15 mixture was heated to 81-82°C for 1.5 hours under .
refluxing, to carry out reaction. After the reaction was
complete, the reaction mixture was cooled to room temper-
ature. To the cooled mixture was added 10 mL of water,
and the aqueous mixture was extracted with ethyl acetate.

20 The ethyl acetate portion was separated, and dried over
anhydrous magnesium sulfate. The dried ethyl acetate
portion was filtered and concentrated under reduced pres-
sure. The residue was purified by silica gel column
chromatography (column: Wako Gel C-200, eluent:

25 hexane/ethyl acetate (2:1, volume ratio)). There was
obtained 428 mg of 4-(4-fluorophenyl) -6-isopropyl-5-
methoxycarbonyl-2- (N-methyl-N-methanesul fonylamino) -
pyrimidine. The yield was 75% (based on the amount of 4-
(4-fluorophenyl) -6-isopropyl-5-methoxycarbonyl-2- (p-

30 toluenesulfonyloxy)pyrimidine) .

[Example 22] Preparation of (2-amino-4- (4-fluorophenyl) -
6-isopropyl-5-methoxycarbonylpyrimidine

In a 25 mL-volume glass flask equipped with a stir-

35 rer, a thermometer and a gas inlet were placed under ice-

chilling 1.00 g (2.71 mmol.) of 4-(4-fluorophenyl)-6-iso-



3.0-3.2 (1H, m), 3.74 (3H, s), 7.1-7.2 (2H m, 7.5-7.7 (4H, m, 8.0-8.1
(2H, m. [Exanple 20] Preparation of 4-(4-fluorophenyl)-6-isopro- 25
pyl - 5- retWwoxpoedbonyl - 2- (2- ni t robenzenesul f onyl oxy) - pyr i wcadiJre/ 07z
procedures of Exanple 13 were repeated except for replacing
p-tol uenesul fonyl chloride with 23.3 g (105 mmol.) of
2-ni trobenzenesul fonyl chloride. 30 Thefe was obtained 28.0 g of
4- (4-fl uorophenyl) - 6-
I sopropyl - 5- met hoxycar bonyl - 2- (2- ni t robenzenesul f onyl - oxy) pyri m di ne as an
opaque cr yst pirbpye - pradttioxiyasrigny1ne -heitherienil el chasyaeimt dshecs.
The'yiel d was_§2% _(base n,th t of 4-64-fluagrophenyl)-2-hydroxy- 6-
35 isopropylgglnééﬂogétﬁgbgﬁﬁﬁﬁgp%ﬁggﬁﬂgyP /Wﬁ%tﬂé? J%%ﬁy%% 29 -36
'H NMR (CDClat SBofppiemperatulre {0 12 hixfs ey, gBsdows 2anmibhia) , 3. 75
(3H, s) , 7. % , =4 () .- 8. , 233 (1H,
dad, J=1.7, S%Eﬁ? pbg%grEggﬁbF%Ig}%lgieparé%%%ﬁ:%?zn- _éé%*tﬂ@ real
| uor ophefy| ) L8ORsHRFo COPPILES Ene o R e &b sMpeT2 Wa¢ mddsd -0 ntthaneat f onyl -
am no) pyri m dipa hAx@uze .M Thel BiReticts miktafde el RIIRsh Wil Scséd M to 10
rer, a thernmoneter and a.%$;IUﬁ_conden%§{ wer.e placed 196 %%%(1.8 mol . )
of N et hyl nEXRARESEPRONANPIEC Y8 Sy (11158 tor#’r?%}ef YPUF LY WA t SPSRT oxi de,
7.5 nmL of acehoed:rwhshedndithba matikatagdmaqiemfs sodium chloride
4-(4-fluorop -6-1 r | -5- .
nethoxycarboﬁgﬁﬁgﬁfgft%ﬁ@e%%éﬁFE8W§Fbfﬁﬂ%ﬂﬁﬂ%ﬁﬁW%gneﬁﬁyqf§¥%gﬁ%ﬁe was
heat ed .6 81TB2Cdkaed]l telhenes portidon wasefiibtiqugd tand aroncenttraeedt i on.
After the regphben Was cefOrRLelfret Ne TiRAGIHBIE XidY 6 WaSsF &aP! to room
tenper- ature._To trhe ggo m'xtrt?re was g?ielgilo m. % wat er, 6‘39'

silica gel column chromatography (column: Wako Gel C-200,

eluent: hexane/ethyl acetate (2:1, volume ratio)). There

was obtained 0.63 g of 2-amino-4- (4-fluorophenyl) -6-iso-

15 propyl-5-methoxycarbonylpyrimidine. The yield was 80%

(based on the amount of 4-(4-fluorophenyl) -6-isopropyl-5-

methoxycarbonyl -2 -methanesul fonyloxypyrimidine) .

6-1isopropyl-5-methoxycarbonylpyrimidine

20 [Example 23] Preparation of (4-(4-fluorophenyl)-6-iso-

propyl-5-methoxycarbonyl-2-N-methylaminopyrimidine

In a 50 mL-volume glass flask equipped with a stir-
rer, a thermometer and a dropping funnel was placed 6.00
g (16.3 mmol.) of 4-(4-fluorophenyl)-6-isopropyl-5-

25 methoxycarbonyl—2—methanesulfonyloxypyrimidine.' Into the
flask was slowly dropped under ice-chilling 5.06 g (65.2
mmol) of aqueous 40 wt.% methylamine solution. The re-
sulting mixture was stirred for one hour at the same tem-
perature for carrying out reaction. After the reaction

30 was complete, 16 mL of water was added to the reaction
mixture. The aqueuos mixture was then subjected to ex-
traction with toluene. The toluene portion was separat-
ed, washed with a saturated aqueous sodium chloride solu-
tion, and dried over anhydrous magnesium sulfate. The

35 dried toluene portion was filtered and concentrated under
reduced pressure to give 4.81 g of 4-(4-fluorophenyl)-6-



and the aqueous m xture was extracted with ethyl acetate. 20 The et hyl
acetate portion was separated, and dried over anhydrous magnesi um sul fate.
The dri edwetlpbesacet ate portion was filtered and concent ratrgeo2ovdzy
reduced pres- sure. The residue was purified by silica gel colum

chr omat ogr aphy (col um: Wako CGel GC 200, eluent: 25 hexane/ethyl acetate
(2:1, volune ratio)). There was obtaipgd 428 ng of

4- (4-fl uorophenyl)-6-i sopropyl - 5-

met hoxycar bonyl - 2- ( N- net hyl - N- net hanesul f onyl am no) - pyrimdine. The yield
was 75@6(basédopmdpyi4ﬂﬂmﬂﬂhaﬁyahrbonyl -2-N- methylamlnopyrlmldlne

(4-fl uorophe y. Y.
tquenesquoE%I %q)pyrlnldlne) ﬂikg (ﬁ?tgg? repard?lon 8? F%uogﬂlno 4 -

(4- fluoroph & Lissuprani -SimeUhg shesardeephy? pyethddesel fangl25
nL-vol ume gl as§p g&@%&d@%é ypped with a stir- 35 rer, a thernoneter and a gas
inlet were place nder ice- chilling 1.00 g (2.71 mol.) of

4- (4- fluérophenyl) 6-iso WO 03/006439 PCT/JP02/07129 - 37
propy! - 5- met HExuegnleony]- 2-prRigeangsidrd W'@waﬂd&f’cbﬂ@e ?Ilﬂ 8-1s8pret

tetrahydrofuran. _The xture was -stjrre _roo for 12 hours
under gaseou¥Y. gﬁﬁﬁ Q'E% éﬁﬂné%ﬁifb OAfter the
reac 5 tion pa31madpMete 10 nm. of water was added to the reac- tion

m xture. The aqueyps JM¥ULg, %Lﬁ[{éegl%% 2@; e@%cﬁ%hﬂg g{"' %1{'1?—:\]&_

tol uene. The tol uene portion was se a satur
aqueous 18odi tifice hPoth@amosgitgr emd a’md-‘afrh@d Qﬂmiersﬁmydri@ce phapedi any

sul fate. 10 @hQ3droedurbql YERE ROr(4-F1UaD éri redzﬁf%ﬁ%?f@i@éﬁéo under

reduced pressure residu urifie SI|IC
chr omat ogr aphY (éolnﬁﬁﬁ’o ?@E’l}’i@%ﬁ@l %en?t I%xg}{g/%t‘ﬂw lakethte (2:1,
vol ume ratiorriefhgilemings ebidailsednld, oF @cdfuene The mixture in the

A e Lop LR RRRRAII R 1 bcPLAPYh RolPHIRKY S HBORNP YT e The

15 mixture was slowly added 8.46 g (30.0 mmol.) of tri-
fluoromethanesulfonic anhydride, and the resulting mix-
ture was subjected to reaction for 3 hours at the same
temperature. After the reaction was complete, to the
reaction mixture was added 90 mL of water. From the

20 aqueous reaction mixture, an organic liquid portion was
separated. The organic liquid portion was concentrated
under reduced pressure. The residue was purified by
silica gel column chromatography (column: Wako Gel C-200,
eluent: hexane/ ethyl acetate (8:2, volume ratio)).

25  There was obtained 8.46 g of 4- (4-fluorophenyl)-6-isopro-
pyl-5-methoxycarbonyl-2-trifluoromethanesul fonyloxy-
pyrimidine having the below-mentioned characteristics as
a colorless oil. The yield was 74% (based on the amount
of 4- (4-fluorophenyl) -2-hydroxy-6-isopropyl-5-methoxy-

30 carbonylpyrimidine) .

IR (KBxr, cm'): 3421, 2978, 1737, 1570, 1429, 1222,
- 1136, 973, 851
'H-NMR (CDCl,, 6(ppm)): 1.33 (6H, d, J=6.6Hz), 3.1-
35 3.2(1H, m), 3.80 (3H, s), 7.1-7.2 (2H, m),
7.7-7.8 (2H, m)



(based on the anmount of 4- (4- fluorophenyl) -6- isopropyl -5-

nmet hoxycar bonyl - 2 - nmet hanesul f onyl oxypyri m di ne).

6- i sopr opyb-08he@Bhoxycar bonyl pyrim di ne 20 [ Exanpl e 23] Preparex/i7ozy of (4-
(4-fluorophenyl) -6-iso- propyl-5-nmethoxycarbonyl -2-N-net hyl am nopyri m di ne
In a 50 nL-volune glass flask equipped with a stir rer, a thernoneter and a
droppi ng funnel was placed 6.00 ¢ (1638-mvl.) of 4- (4 -fluorophenyl) - 6
-isopropyl - 5 25 nethoxycarbonyl - 2- et hanesul f onyl oxypyri m dine. Into the
flask was slowy dropped under ice-chilling 5.06 g (65.2 mol) of aqueous
40 wt . nethylaniHRNSQIqu@nOSBEeGuhecndﬁﬂdulrﬂaduEEKQQHuﬁgmgkstmon one
hour at the sane tem PgL3 é%%O) carrying out reaction. After the
reaction 30 was conpl et €, of water was added to the reaction

m xture. The aqueuos m xture was then subjected to ex- traction with

toluene. The ti ‘%B&g:
aqueous sodluE?%h or|ggqso®3§ﬂ%%§?ﬂﬁqgidrlgg:over nhydf%ﬁséﬁ%ghgglum

sul f at e. STheP¥s -8r Me§ROsYGeROOBb 2ot Midsl Uqrana e ne R HoPrReHoXHt ed under
reduced presg ngalgeve 4.81 g of 4-(4-fluorophenyl)- 6 MO 03/ 006439

PCT/ JP02/ 0712 8 isqpro netho car - 2- N—neth nm.nopyri m di ne.
The yield was 97@6 bésé@ ﬁxt gﬁéé%IQQﬂ oped HLARVEL TS

phenyl ) - 6- |snpropyltﬁem&thekymaehﬁhwlr%ﬁﬁmx“mnnddﬁsﬁndweraymwm¢®dd2ne) 5
[ Exanpl e 241 Pr ap f 4- f

py! - 5- met hox ca?go ﬁh@ﬂ ? P?L%ronethangQ%§£¥§hﬂoxy |ne SPRE3” 300
nL- vol ukB gl R¥d- 5r@§kh@wp9§b@rm Pyramidine, 10 +eg r&rwmﬂetbroénd a ref

| ux condensetrWetayPhased,8ahd ol 3R %mmeﬂé‘ 'I‘he mlxture in. the

4-(4-fluoro n hydr, opr, o - et hoxycar bon r|n1d|ne 3.0
g E30 OUnnnpgi é#)was %ﬂlﬁied tEﬁO C 1n 1ce bathy To t%ep%hl

mixture was slowly added 2.4 g (14.1 mmol.) of tri-

fluoromethanesulfonyl chloride, and the resulting mixture

15 was subjected to reaction for 3 hours at the same temper-
ature. After the reaction was complete, to the reaction
mixture was added 30 mL of water. From the aqueous reac-
tion mixture, an organic liquid portion was separated.
The organic liquid portion was concentrated under reduced

20 pressure. The residue was purified by silica gel column
chromatography (column: Wako Gel C-200, eluent: hexane/
ethyl acetate (8:2, volume ratio)). There was obtained
2.8 g of 4-(4-fluorophenyl) -6-isopropyl-5-methoxy-
carbonyl-2-trifluoromethanesulfonyloxypyrimidine having

25 the below-mentioned characteristics as a colorless oil.
The yield was 66% (based on the amount of 4- (4-fluoro-
phenyl) -2-hydroxy-6-isopropyl-5-methoxycarbonylpyrimi-
dine) .

30 [Example 26] Preparation of 4- (4-fluorophenyl)-6-iso-
propyl-5-methoxycarbonyl-2- (N-methyl -N-methanesul fonyl -
amino) pyrimidine

In a 50 mL-volume glass flask equipped with a stir-
rer, a thermometer and a reflux condenser were placed 3.0

35 g (7 mmol.) of 4-(4-fluorophenyl) -6-isopropyl-5-methoxy-

carbonyl-2-trifluoromethanesulfonyloxypyrimidine, 1.45 g



triethylamne, and 150 nL of toluene. The m xture in the flask was chilled
to OCin an ice bath. To the chilled 15 m xture was slowy added 8.46 ¢
(30. 0 Mmuowo)o3beaBe i - fl uor onet hanesul foni ¢ anhydri de, andPChgPor®uU% i ng

m x- ture was subjected to reaction for 3 hours at the sane tenperature.
After the reaction was conplete, to the reaction mxture was added 90 nL
of water. Fromthe 20 aqueous reaction,gixture, an organic liquid portion
was separated. The organic liquid portion was concentrated under reduced
pressure. The residue was purified by silica gel colum chromatography

(colum: Wakq@iGek £mdd0Q) of yetasdiexaneirifimite aceiat BaBs 2frc§‘rﬁ|WﬁEo

rati o)) her e ma obt I_ned 8.46. of 4 quo ogg y ro-

pyl - 5- nethox§ 021t 'UOF J&@d%%qq% Yravi ng t he
bel ow ment i oaedtaher acThei siiim::ums Wad Mamekiastz) aid2 - oEeCy ifeld 3\/\/&&)113:@/0
(based on th ups 4.1 | %%ﬁh ) met hoxy
30 carbonyl p§1r1|8%1?d| ne}agcl1 éo st % e%f%fgﬁ) ﬁfﬂ@é%&’é’ %%C 1222,
1136, 978, 8510mHWNEVCRmP¢BCE3 EXpﬁﬁyiﬂiﬂlm&Kquﬁ¢ WBS‘EQDIE@)tOS 1- 35

3. 2(1 H 7 a 005439
PCTfJPoz%n’z?Sga- S§hoekhtuber- O%S(Egaéhgga ity @ﬁ%ﬁ%&%ﬂ% oss@( M) )

422.0560) [ EREnBEeWaEprPrBFarailoRiofcatons, and Hh\@3n9anicobi@iig
pyl - 5- net hoxpeat benyas- sephiraeednet e BiHdeny QL iVuIRY ipot i dre wasa 300

L volune o1 S5gs L kot QR 8 R a0 T el o AL 8,
Iuorophéﬁyl)aﬁdhydnogytﬁatsdpundtﬁ"m¢ﬁuﬁ%ﬂb¢h@x¥naﬁhonyMpWTresxﬁmmeJmis7 g
(16.8 ”“Dl')pHQified by silica gel columm chromatography (column:

Wako Gel C-200, eluent: hexane/ ethyl acetate (5:1, vol-

ume ratio)). There was obtained 2.1 g of 4-(4-fluoro-

phenyl) -6-isopropyl-5-methoxycarbonyl-2- (N-methyl-N-

15 methanesulfonylamino)pyrimidine as a white crystalline
product. The yield was 78% (based on the amount of 4- (4-
fluorophenyl) -6-isopropyl-5-methoxycarbonyl-2-trifluoro-
methanesulfonyloxypyrimidine) .

20 [Example 27] Preparation of 4-(4-fluorophenyl)-6-iso-
propyl-5-methoxycarbonyl-2- (N-methyl-N-methanesul fonyl-
amino) pyrimidine

In a 50 mL-volume glass flask equipped with a stir-
rer, a thermometer and a reflux condenser were placed 1.1

25 g (2.5 mmol.) of 4-(4-fluorophenyl) -6-isopropyl-5-
methoxycarbonyl -2 - (p-toluenesulfonyloxy) pyrimidine, 0.55
g (5.0 mmol.) of N-methylmethanesulfonamide, 0.69 g (5.0
mmol.) of potassium carbonate (available from Wako
Junyaku Co., Ltd., special grade), 0.32 g (1.0 mmol.) of

30 tetrabutylammonium bromide, 20 mL of toluene and 5 mL of
water. The mixture was heated to 85°C for 28 hours under
refluxing, to carry out reaction. After the reaction was
complete, the reaction mixture was cooled to room temper-
ature. To the reaction mixture were added 10 mL of water

35 and 7 mL of acetone, and the organic liquid portion was
separated. The organic liquid portion was analyzed by



triethylamne, and 50 nL of toluene. The mi xture in the flask was chilled
to OCin an ice bath. To the chilled mxture was slowy added 2.4 g (14.1
nmol . ) ofworas/obd4aor onet hanesul fonyl chl ori de, and the reswcrigrge/onixt ure 15
was subjected to reaction for 3 hours at the sane tenper- ature. After the
reaction was conplete, to the reaction mxture was added 30 nL of water.
From t he aqueous reac- tion m xture, a@dierganic liquid portion was
separated. The organic liquid portion was concentrated under reduced 20
pressure. The residue was purified by silica gel columm chromat ography
(col um: Wakbighl perZedmagiage dtiquniek aiefomadidgptaitet alte Was 2conbimed

ratio)). The bt ai f ropyl -5
- met hoxy carggﬁiz% % b?F??%Uoro qﬁ%%%%fFéﬁ#yfggﬁﬁ?%?ﬁg%%neIﬁaV|§Q9 25 the
bel ow nent i ofa¥LeRyaerdN-Setdy ladV-snetdiagngasf gy lamipe) Emlﬂl@h@e%%
(Ease?)on Lh®a§”3¥66u@%d4 (ﬁpé 'ﬁﬁ? was ﬁ§° ﬁbased on the)amo%nt[%X I
pheny ydrgxy-6-i so - 5- oxycarbony rim- ne anmpl e
26] Prep ratlogﬁ # CFEE;F%éﬂa ﬁﬁe Eﬂ@d ~m ehoxycafkonyl 2- ?

propyl - nethOXMeaeBuﬂfkﬁgﬂkbbﬂgnhmmumhﬁﬁﬂhanesuIfonyl am no) pyrimdine In
a 50 nL-volune glass flask equipped with a stir- rer, a thernoneter and a

ref lux condenser were placed 3.0 35 g (7 mmol.) of
4- (4-f 1 uor opHéngduptaiadopitdgyiltyd- met hoxy

car bonyl - 2- tr|f|u95gn§%QQHﬁgﬂkkp @éygya%;gfﬁngQM%@%ﬁﬁggé -

PCT/ JP02/ 07129 -40 ota55|un1ca onat’e (‘avail a
Wako J&Ayakd- ®§thaE€EU1f§§é' D@rm@)lm el@qm%mdautmep%mabaé The

m xture Wan BBat Qﬁvteﬁti%?r ig56ff Q;lal?aéﬁ@slr @an UlteirmieRfilatd neomd &Jﬁ@rfc\lr out

ool ed 1o ' 5o PERGUFERGR.OTe ERRIRBRRA O TRAE °%Shé%s<?1<§o i of

wat er and? ntedﬁc&ae&oagen&hd {he @qmpmundlaﬁuﬁmrmula (3) can be
converted to an HMG CoA reductase inhibitor by the pro-

15 cesses disclosed in European Patent Application Publica-
tion No. 0521471, Bioorg. Med. Chem., 5, 437 (1997) and
International Patent Application No. WO 00/49014. The
disclosures of these references are incorporated herein
by reference to demonstrate how a compound of formula (3)

20 or formula (8) can be converted to an HMG CoA reductase
inhibitor, in particular, rosuvastatin or a pharmaceuti-
cally acceptable salt thereof, such as rosuvastatin cal-
cium.



portion was separated. The organic liquid portion was washed with a

satur ated aqueous sodi um chl oride solution 10 and concentrated under
reduced pwesswn&39 The residue was purified by silica gel realyroio7129
chromat ogr aphy (colum: Wako Gel C-200, eluent: hexane/ ethyl acetate
(5:1, vol- une ratio)). There was obtained 2.1 g of 4-(4-fluoro-

phenyl) - 6-i sopropyl - 5- net hoxycar bonyl - 2- (N- net hyl'-N 15

met hanesul f onyl am no) pyri m di ne as a whi42- crystalline product. The yield
was 780 (based on the anmount of 4- (4- fluorophenyl) -6- isopropyl -5

- met hoxycarbonyl -2 -trifluoro- nethanggpfeny! oxypyrimdine). 20 [Exanple
27] Preparation of 4-(4-fluorophenyl)-6-iso-

propyl - 5- met hoxycar bonyl - 2- ( N- net hyl - N- et hanesul f onyl - ami no) pyrim dine In
a 50 nL-volune glass flask equipped with a stir- rer, _a thernoneter and a
ref lux condenser Were @} J¥RFasqd £o5 Rrepagipgop. p-dN-methyl-N-

4- (4- 1 uor ophe@tnfrd SdRI8AEmbno) pyrimidine compound having the for-

met hoxycar bonyl - 2- (p-t ol uenesul f onyl oxy) pyrimdin(:~,, 0.55 g (5.0 nmol.)
of N—nethfﬁne §§0Fonanide, 0.69 g (5E0 mol.) of potassium carbonate
(avail abl e from Wako Junyaku Co., Ltd., 4&pecial grade), 0.32 g (1.0 mmol .)
of 30 tetrabutyl ammoni um brom de, 20 toluene and 5 nL of water. The
m xture was heated to 85C for 28 hours refluxing, to carry out
reaction. After the reaction was conplg,e,cbpe reaction m xture was cool ed
to roomtenper- ature. To the_react?on”nixture wer e added 10 nL of water 35
and 7 nL of acetone, and the orgapig-\1 oyt ohporti was separated. The
organi ¢ M0ui d portion was anal yZedby WD 03/ 006439 PCT/JP02/ 07129 - 41
hi gh performance |iquid chromatography. It was confirned that 0.6 g of

4- (4-fl uorophenyl ) -.651 SOpropyl,- 53
Carbonyl-2-(hﬁﬁ%€%§$¥h§%§1 gﬁgg%?g%ﬁggéﬁgn%§%§anidine was produced. The

yi el d was 63%hatedooprilsesatdimtstofps of:
reacting a hydroxypyrimidine compound having the

15 formula (1):

20
inlwhich R is the same as above,
with an organic sulfonyl halide having the formula (2):
25 ‘
R'S0,X (2)
in which R' is a hydrocarbyl group and X is a halogen
atom, or an organic sulfonic anhydride having the formula
30 (2a) :
(R'S0;,) ,0 (2a)
in which R' has the same meaning as above, and

35 reacting the resulting reaction product with N-meth-
y1-N-methanesulfonamide. ‘



5 4-(4-f | uorophenyl)-6-isopropyl -5-net hoxycarbonyl - 2-(p-

t ol uenesul fonyl oxy)pyrimdine). [lIndustrial Utility] The pyrimdine
conmpound, wpasii@a arl y, 2-(N-nmethyl- 10 N-met hanesul f onyl &ciriedypymzon di ne
conpound, prepared by the invention is of value as an internedi ate
compound for the production of a chol esterol reducing agent (HMG CoA
reduct ase agent). The conpound of formia (3) can be converted to an HMG
CoA reductase inhibitor by the pro 15 cesses disclosed in European Patent
Application Publica- tion No. 0521471, Bioorg. Med. Chem, 5, 437 (1997)
and Internationab . Pat ght pppldesat iofh dYain\Q 04 Odeh of schesures of

these references,are inc 0 d_herei.n reference,to. nstrate how a
bommound of  FERRERET SF SHEORSHERRYEY g ReTIReE v EEe PR o
reduct ase |ghnhctsulfbnyﬂahaﬂadbaCﬂ‘nﬂsuwasyﬂnmq1aulﬁpmﬁmnanh¥dmldecalIy

t abl h 9
hCT opoz) 071280 S5 TRk o t%%i?é%? ety SRt AT pa R WRC
net hane 5ul NoRgEhwilnd)mefhpresuAE Oé@w@lﬁn@n%\p v ameed okn @wzaeﬁs) . F
0 NC @2 R FienceSoN b~hNake(3) 10 3 Ol i in which Ris a hydrocarbyl

group, which conprises the steps of: reacting a hydroxypyri m di ne conpound
having the 15 fornmula (1) : F N CO2R (1) 20

3. The process of claim 1, wherein the hydroxy-
pyrimidine compound is prepared by oxidizing a dihydro-
10 pyrimidinone compound having the formula (4):

F
15 COR (4

wherein R is the same as defined in claim 1.
20
4. The process of claim 3, wherein the dihydro-
pyrimidinone compound is oxidized using nitric acid.

5. The process of claim 3, wherein the dihydro-
25 pyrimidinone compound is prepared by reacting an iso-
butyrylacetate ester having the formula (5):

\(U\/COZR (5)

30
in which R is the same as defined in claim 1,
with 4-fluorobenzaldehyde and urea in the presence of a
protonic compound and a metal salt.

35 6. The process of claim 5, wherein the protonic

compound is a protonic acid.



HO Nin which Ris the sanme as above, with an organic sul fonyl halide
having the formula (2) : 25 R S02X (2) in which R is a hydrocarbyl group
and X i s wolaloogggn atom or an organi c sul foni ¢ anhydri decraeizngizhe
formula 30 (2a) : (R S02) 20 (2a) in which R has the same nmeaning as
above, and 35 reacting the resulting reaction product with N-neth-

yl - N- et hanesul f onam de. WO 03/ 006439_p&T/ JP02/ 07129 -43 2. The process of
claim1l1, wherein both of the reaction of the hydroxypyrim di ne conpound
with the or- ganic sulfonyl halide or the organic sulfonic anhydride and
the reaction of the regue piwdegaciddrclpiodl whdkebn the protonic

N- et hyl - N- et h nesulf de ar.e, perfornmed in the pres- ence of a base. 3.
The process &F 18 aPmSY, %\%ﬁ Pqﬁe hydr oxy- pyrim dine conmpound is
prepared by oxidi zing a di hydr 0- 10 pyri m di none conpound havi ng the

formula (4): F 13 HN rei B ned in
claimi1. 20 4. T%e pr(c)f%sR? ofCe ?1%‘552' nq"’}%#é:‘lciél ro- p%?l m g]lhnone
compoundSi s &% éFp?@@rngngihrlptrrhd@ aC| d. 5. The process of claim3, wherein
t he di hydro 25 pyri m di none conpound is prepared by reacting an iso-

I h he f I ;
butyryl acetate ester avhn%rtox?/py?:rlrrrrﬂdain(e&compound having the formula

(1): F

10

N?Z COZR (1)

s

HO™ °N

15 in which R is a hydrocarbyl group.

10. The hydroxypyrimidine compound of claim 9,
wherein R is an alkyl group having 1 to 10 carbon atoms,
a cycloalkyl group having 3 to 6 carbon atoms, an aryl-
20 alkyl group having an alkyl moiety of 1-3 carbon atoms,
or an aryl group.

11. A method for preparing the hydroxypyrimidine
compound of claim 9, which comprises oxidizing a dihydro-
25 pyrimidinone compound having the formula (4):

F

30 HN COR - (4)
0~ N
H

wherein R is a hydrocarbyl group.

35 12. The method of claim 11, wherein the dihydro-
pyrimidinone compound is oxidized using nitric acid.



.OC®2R (5) 30 in which Ris the sane as defined in claiml1, with

4-fl uorobenzal dehyde and urea in the presence of a protonic conpound and a
met al salwo 0360439 The process of claimb5, wherein the protomiJeo2/werpound i s
a protonic acid. WO 03/006439 PCT/JP02/ 07129 -44 7. The process of claim
6, wherein the protonic acid is sulfuric acid. 8 The process of claimS§5,
wherein the netal salt 5 is copper(l)ashloride. 9. A hydroxypyrimdine
conmpound having the fornula (1) " F 10 J , N~ CO2R (1) HON 15 in which R
is a hydrocarbyl group. 10. The hydroxypyri m di ne conpound of claim9,
wherein R is an alByl Gheumehaodnefl dlaitd dgr Wreraionsthe adiyedoal kyl
group having o] I I an al kyl

noi ety of 1-8 i‘;]c%{r?‘ grllﬁgbg Bo%%ﬁﬁg "'i%r I%é)ra(%%ékg{re%&ﬁt%% preparing

t he hydroxypbutyryﬂa@etaﬁﬁpQsﬁ@rohaMngﬂUhe\ﬂﬂﬁmulanﬁﬁhses OX|d|2|ng a

di hydro- 25 pyrim di none conpound having the fornula (4): F 30 HN CO2R (4)
O- NH wherein Ris a hydrocafgyl group. 35 12. The nethod of claim1ll

wherei n Phe di hydr o-

in which R is the same as defined in claim 11,
with 4-fluorobenzaldehyde and urea in the presence of a
10 protonic compound and a metal salt.

14. The method of claim 13, wherein the protonic
compound is a protonic acid.

15 15. The method of claim 14, wherein the protonic
acid is sulfuric acid.

16. The method of claim 13, wherein the metal salt
is copper(I) chloride.

20
17. A dihydropyrimidinone compound having the for-
mila (4):
F
25 _
R
HN I CO, (4)
0~ N
H

30 wherein R is a hydrocarbyl group.

18. The hydroxypyrimidinone compound of claim 17,
wherein R is an alkyl group having 1 to 10 carbon atoms,
a cycloalkyl group having 3 to 6 carbon atoms, an aryl-
35 alkyl group having an alkyl moiety of 1-3 carbon atoms,
or an aryl group.



pyri m di none conpound is oxidized using nitric acid. W 03/006439

PCT/JP02/ 07129 -45 13. The nethod of claim 11, wherein the dihydro-

pyri m di rep@3oedpound i s prepared by reacting an iso- butycylirexrdzate ester
having the.forrmula (5): 5 O CR2R (5) in which Ris the sane as defined in
claim11l, with 4-f |uorobenzal dehyde and urea in the presence of a 10
protonic conpound and a netal salt. 144sThe nethod of claim 13, wherein the
protonic conpound is a protonic acid. 15 15. The method of claim 14,
wherein the protonic acid is sulfuric acid. 16. The nethod of claim 13,
wherein the nmetal salt is copper(l) chloride 20 17 A di hydr opyri m di none

conmpound having t for- EF%ETH%%
wherein Ris a hyg?ocar grgi%%) éﬁr W r oxy dégé%ﬁeQEQE%gﬁnd of
claim 17, &1aam1<947,grv6u;s:1hmm@ns¢% n@a@am@nazat bE®; a

cycl oal kyl gb&ﬁp@&b@@a\%é @t cqARRAR} A ASAIYA 85) al kyl group having
an al kyl _noiety of 1-3 carbon atoms, or an aryl group. WD 03/006439

PCT/ JP02P07129 -46 19. A method for preparing the di hydropyri m di none
O

\(LK/C%R (5)

10 in which R is the same as defined in claim 17,
with 4-fluorobenzaldehyde and urea in the presence of a
protonic compound and a metal salt.

20. The method of claim 19, wherein the protonic
15 compound is a protonic acid.

21. The method of claim 19, wherein the protonic
acid is sulfuric acid.

20 22. The method of claim 19, wherein the metal salt
is copper (I) chloride.

_ 23. A method for preparing an aminopyrimidine com-
pound having the formula (8):

25 F
| 1 |
30 R \N/IQN

wherein R is a hydrocarbyl group, and each of R* and R?
independently is hydrogen atom, an alkyl group, an alkyl-
sulfonyl group, or an arylsulfonyl group,

35 which comprises reacting a 2-substituted pyrimidine com-
pound having the formula (6):



conpound of claim 17, which conprises reacting an iso- butyrylacetate ester
having the fornmula (5): 5 O i C2R (5) 10 in which Ris the sane as
defi ned iwoaBadeBd7, with 4-f |uorobenzal dehyde and urea iPaTUR&/@Bsence of
a protonic conpound and a netal salt. 20. The nethod of claim 19, wherein
the protonic 15 conpound is a protonic acid. 21. The nethod of claim19,
wherein the protonic acid is sulfuric,acid. 20 22. The nethod of claim 19,
wherein the nmetal salt is copper(l) cﬁ oride. 23. A nethod for preparing
an am nopyri m dine com pound having the formula (8): 25 F N CO2R (8) 30
R NJN ~2 R wherein Ris a hydrocartyl group, and each of Rl and R2

i ndependently is hydrogen atom an alkyl group, an al kyl - sul fonyl group,

or an aryl sul fonyl group, 35 whi ch pri ses reacting a 2-substituted
pyri m di ne com pound having the fsggual a (6): WO 03/006439 PCT/ JP02/ 07129
88 F§arna(6ass above, and X is a hal ogen
2

-47- F NCO2R (6) 5 X N wherein Rils t
atom or an organi c sul fonyl oxy grgap

5 X

wherein R is the same as above, and X is a halogen atom
or an organic sulfonyloxy group,
10 with an amine compound having the formula (7):

NH @)

15 wherein each of R'* and R? is the same as above.

24. The method of claim 23, wherein R' is methyl and
R? is methanesulfonyl.

20 25. The method of claim 23, wherein the reaction of
the 2-substituted pyrimidine compound with the amine com-

pound is performed in the presence of a base.

26. A halogenopyrimidine compound having the formu-
25 la (9):

30

wherein R is a hydrocarbyl group, and Hal is a halogen
35 atom.



10 with an am ne conmpound having the formula (7): 1 R\NH (7) R2/ 15
wherein each of Rl and R2 is the sane as above. 24. The nmethod of claim 23,
wherei n RYois/ooashyl and R2 is methanesul fonyl. 20 25. TheTrmeodad2of claim
23, wherein the reaction of the 2-substituted pyrimdine conpound with the
am ne com pound is perfornmed in the presence of a base. 26. A

hal ogenopyri m di ne conpound having the_fgrnmu- 25 la (9) : F CO2R (9) 30 N
Hal wherein Ris a hydrocarbyl group, and Hal is a halogen 35 atom WO
03/006439 PCT/JP02/ 07129 -48 27. The hal ogenopyri m di ne conpound of claim

26, wherein Ris @17 al ke BRIBEehYVAY i dime Caapdam abbnslaia 2%cl oal kyl

group having 3 to rbon_ato jan. ar | - _alkyl gro ayl n I
noi ety of 1- SWEEFEBH gt&ﬁs?n §q%y' Qﬁ%ﬁﬁé gSngHQ %%?%8§n8g§ﬁ¥hldlne
compound of céacyt26a1kyﬂegfbuprbvrnga3ﬂﬂan6rmarb@mnaﬂmeQ an aryhoed for

Feacting a. hydlBRy-OpgRPnT BV AE: BmouRd Aot ReE T or ‘F“?‘??CQE%%“S

CO2R (1) 5HONbr an aryl group.

28. The halogenopyrimidine compound of claim 26,
wherein Hal is a chlorine atom.

10 29. A method for preparing the halogenopyrimidine

compound of claim 26, which comprises reacting a hydroxy-
pyrimidine compound having the formula (1):

15

wherein R is a hydrocarbyl group,
20 with a halogenating agent.

30. The method of claim 29, wherein the halogenat-
ing agent is phosphorus oxychloride or thionyl chloride.

25 ' 31. An organic sulfonyloxypyrimidine compound hav-

- ing the formula (10):
F

30 (10)

R'0,S0

wherein each of R and R' independently is a hydrocarbyl
35 group.



wherein Ris a hydrocarbyl group, 20 wth a hal ogenating agent. 30. The
nmet hod of claim 29, wherein the hal ogenat- ing agent is phosphorus

oxychl or iwe osmod4Be onyl chloride. 25 31. An organi c sul f omgir@rgyymzom di ne
conmpound hav- ing the fornula (10): F 30 N CX2R (10) R 2SO0~ N wherein
each of R and R independently is a hydrocarbyl 35 group. WO 03/ 006439
PCT/ JP02/ 07129 -49 32. The organi c sul fonyl oxypyri m di ne conpound of ‘
claim 31, wherein each of R and R indepEhdently is an alkyl group having
1 to 10 carbon atons, a cycloal kyl group having 3 to 6 carbon atons, an
aryl al kyl group 5 haV| ng an al kyl noiety of _1-3 carbon atoms or a a
group. 33. A nmethod32or 'Bb@p@?gﬁ@lﬂhéuérf@ﬂﬁ’il@%mm ??PH’%n

conpound of clgigehrﬁl%l Wﬁ@réi?ﬁpéhéﬁs OFeRC il R'lQLrﬁlép’éiﬁ@éﬂ@YYI frisdiame
conmpound havi ng t ormul a :

hydr ocar byl gratyl vSiTJ{CPPBrP%Vb’)éﬂl ¢ 50 flgnﬂarﬁﬁ(r} (?é:(mﬁ/'i Y (f%‘!e\f?%iﬁlla (2):
20 R SG2X (2)gmhes erdvthgi 3 Bohgdeaenohy latgmeyp arared-yda skyl hgtogen,
g’é(z);n 28r(%:2) orkgl;g\rflirclzgsul foﬁ(}(}lanhXe{:' de hqw n%atzliv%ﬂ %rmga &2% a%sd( R

group.

a

33. A method for preparing the organic sulfonyloxy-
pyrimidine compound of claim 31, which comprises reacting
10 a hydroxypyrimidine compound having the formula (1):

15
wherein R is a hydrocarbyl ngro’up,
with an organic sulfonyl halide having the formula (2):
20 R'SO,X (2)
wherein R' is a hydrocarbyl group, and X is a halogen .
atom, or an organic sulfonic anhydride having the formula
(2a) :
25
(R'S0,) ,0 (2a)
in which R' has the same meaning as above.
30 34. A process for preparing a 2- (N-methyl-N-

methanesulfonylamino) pyrimidine compound having the for-
mula (3): '

35

(3)




in which R has the same neaning as above. 30 34. A process for preparing a
2- (N- et hyl - N- et hanesul f onyl am no) pyri m di ne conpound having the for-

mula (3):wbo3/00@a39 O N CO2R H3C 1 NN (3) O 1 I W 03/ 000439P02/07129
PCT/ JP02/ 07129 -50 in which Ris a hydrocarbyl group, which conprises the
steps of: (1) reacting an isobutyrylacetate ester of the fol- lowing

formula (5): 5 O CO2R (5) wherein Ris a hydrocarbyl group. 10 with 4-f
| uor obenzal dehyde and urea in the preseBfe of a protonic conpound and a
metal salt; (I1) oxidizing the reaction product of the step (1); (II1)
reacting the oxidation product of the step (lIl) with an organic sul fonyl
hal i de havi nginhwhfichnkl ds & hyBrocaRbEbXRe@@p,in which R is a

hydr ocar byl gt.ou ‘] tom or an organic sulfonic
anhydri de hav?ﬁgephgg r%ﬁ%ﬁg 2a) %93§02E 20 (2a) 25 in which R has

t he sanme neani ng adIabdeactamy @)1k A@_tREECEFERYpPEd e dfothe

step (I11) .m@b@ih%ngbgmhig-q@phanesulfonanide. 35. The process of claiml1,
u

wher ei n R% is a substi -

: 0
\ru\/COZR (5)

wherein R is a hydrocarbyl group.
10 with 4-fluorobenzaldehyde and urea in the presence of a
protonic compound and a metal salt;
(IT) oxidizing the reaction product of the step (I);
(I1I) reacting the oxidation product of the step
(II) with an organic sulfonyl halide having the formula
15 (2):

R'SO,X (2)

in which R' is a hydrocarbyl group, and X is. a halogen
20 atom, or an organic sulfonic anhydride having the formula
(2a) :

(R'S0,),0 (2a)

25 in which R' has the same meaning as above; and
(IV) reacting the reaction product of the step (III)
with N-methyl-N-methanesulfonamide.

35. The process of claim 1, wherein R' is a substi-
30 tuted or unsubstituted aryl group.

36. The process as claimed in claim 1, followed by
conversion of the compound of formula (3) to rosuvastatin
or a pharmaceutically acceptable salt thereof.

35



30 tuted or unsubstituted aryl group. 36. The process as clained in claim
1, followed by conversion of the conpound of forrmula (3) to rosuvastatin
or a pharweaswbédeal | y acceptable salt thereof. 35 WO 03/ 0®643902/07129
PCT/ JP02/ 07129 -51 37.. The process as clained in claim34, followed by
conversion of the compound of fornmula (3) to rosuvastatin or a
pharmaceutically acceptable salt theresf- 5 38. The nethod as clained in
claim 23, followed by conversion of the conpound of fornmula (8) to an HMG
CoA reductase inhibitor. 10

37.  The process as claimed in claim 34, followed by

conversion of the compound of formula (3) to rosuvastatin
or a pharmaceutically acceptable salt thereof.

5 38. The method as claimed in claim 23, followed by

conversion of the compound of formula (8) to an HMG CoA
reductase inhibitor.

10



