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COVPOUNDS FI ELD OF THE | NVENTI ON 5 The present invention relates to 't é

pr epar ati on of anlnopyrlnldlne conmpounds having the follow formula (8)

: 10 R 15MAW PR fornul a (8), Ris a hydrocarbyl group, BCgH€HW”Uﬁ9R and
R? independently is a hydrogen atom an al kyl group, an aIkyIsquonyI

group, or an arylsulfonyl group], nore particularly to the preparation of a -
2- (N-net hyl - N- et hanesul f onyl am no) pyri m di ne conpound' havi ng the fol - 20
low ng formula (3) : 25. (3) wherein Rrepresents a hydrocarbyl group. 30
BACKGROUND OF THE INVENTICN Bi oorg. Med Chen1 5, 437(1997) descri bes that
the 2-(N--nmethyl- ERARATIIEAN | Qiry A Y ORI T8 TT N nf30 NE)S enpl oyabl e
as an internediate conpound for producing a 35 chol esterol reducing agent
(HMG CoA reductase inhibitor: S—4522) having the following formula: 1 2 JAN
2006 WD 03/ 006439 PCT/ JP02/ 0712F LELIE QRoTHE: INVEARELQMi ch i s now general | y
known as the calciumsalt of 10 rosuvastatin or rosuvastatin calcium WO
01/ 04100 describes a process for preparing the 2-

(N met hyl5 N- met han€56| PERPERY H8YYSIET 208 felasmsodifd the preparation of

amincpyrimidine 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-
methanesul fonylamino) pyrimidine compound having the fol-
20 lowing formula (3):

F
0 JN:] CO,R "
25. PN 3
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-CoR reductase inhibitor:
S-4522) having the following formula:



whi ch conprises the steps of: reacting neth
4-fluoro- 15 benzonitrile to produce nethyl
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presenthﬂnnﬂn¢$mwa%§aﬂe§ P FOOBHAT G GrECiyaring a
2- (N-net hyl - N-met hgnegyl/ benphadddBWdddigocess for preparing the 2-
(N-methyl -N-methanesulfonylamino) pyrimidine compound
which comprises the steps of:
reacting methyl isobutyrylacetate with 4-fluoro-

us %ﬁ#gkpEﬁgbg%g?g%ggugagdﬁﬁwﬁﬁgCﬁg%ﬁéu%ﬁé%H$Pé%FThe

15 benzonitrile to produce methyl 2-[l-amino-1- (4-fluoro-
phenyl)methylene] -4-methyl-3-oxopentanate; and

reacting the 2- [l-amino-1- (4-flucrophenyl)methyl-
ene] ~4-methyl-3-oxXopentanate with N-cyano-N-methyl-
methanesulfonamide which is obtained by reaction between
N-methylmethanesulfonamide and cyanogen chloride, to pro-
duce 4- (4-fluorophenyl) -6-isopropyl-5-methoxycarbonyl-2-
(N-methanesulfonyl-N-methylamino)pyrimidine.

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

It appears that the process described in WO 01/04100
is disadvantageocus 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

20

25

30 provide a novel process for preparing a 2- {N-methyl-N-
methanesul fonylamino) 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



10 having the formula (3) : ON (3) 15 H3C INN [R is a hydrocar byl %Bfwgk
whi ch conprises the steps of: 20 reacting a hydroxypyrim dine conpo& AN"7006
havi ng t f lla (1) : 25 HOin which Ris the sane as app ith an
organi c gﬁpﬁgﬁggHﬁalide having the fornula (2): R SO2X (2)p€ﬁsﬁ%ﬁﬁﬂﬂk- is a
hydrocar byl group and X is a halogen 35 atom or an organic sulfonic
anhydri de having the fornula (2a) : 1 2 JAN 2006 WO 03/ 006-t 39

PCTI JP92/ 117129 -4 (R SO2) 20 (2a) in which R is the same as above, and
reacting the resulting reaction product with N-neth- 5

yl - N- met hanesul f opam de. The_i nvention .al so resjdes in hydr o 'yrinidine
conpound havi RgVERePAIRSFST deF | PFERF 3N ?(1§ -RRIY e PEREr

resides in a gBhbOdmfigio)perimading actydiexy yr | am dhAg ] eefmes nshohot he
formula (1), 10.whi.ch conprises oxkdi2|qg di.hydr opyri m di.none Cﬁngggﬂd
havi ng the f cPHELELEANE COMREERG; hIRFEST WdbcLt byRVgretY Smerhevable
invention furthetheesindesstini &1 dphggaepyriion.di n- one conpound having the
formul a (é). The invention furthernore resides in a nethod for

SUMMARY QOF THE INVENTION
The present invention resides in a process for pre-

paring a 2- (N-methyl-N-methanesulfonylamino)pyrimidine
10 having the formula (3):

15 S A S @

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

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

25 COR (1)

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

R'SO,X (2)

in which R' is a hydrocarbyl group and X 1s a halogen
35 atom, or an organic sulfonic anhydride having the formula
(2a) :



preparing a di hydropyri m di none conpound of the fornmula (4), which
conprises reacting an isobutyrylacetate ester 25 having the formul a 7 AN 2000
C2R (5) 30 in which Ris a hydrocarbyl group, with 4-fluorobenzal dehyde and
urea in t N p¥¥tHce of a protonic conpound and a netal saPEYIEHETIAYVention
furthernore resides in a nmethod for preparing an am nopyrim di ne conpound
having the formula 35 (8) : 12 JAN 2006 WD 1131006439 PCT/JP02/07129 -5 N 5
2 wherein Ris a hydrocarbyl group, and gach of R and R2 independently is
hydrogen atom an al kyl group, an al kyl- sul fonyl group, or an aryl sul fonyl
group, which conprises reacting a 2-substituted pyrimdine com 10 pound
having the formula (6): R1SoMherein R i&d4he same as above, and X is a
hal ogen atom or an organic sul fonyl oxy group, 20 with an am ne conpound
having the fornula (7): R2/ NH (7) 25 wherein each of Rl and R2 is the sane
as above. The imvwenitdlomf urd hehaosameesigesawe A drad ogeno- pyri m di ne
conpound having gg%éé’éq”a“gﬁ (192 rEsSd IR & | Sr8alld Q53PAY- HERHP:

' 5 y1-N-methanesulfonamide.

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 formila (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
\I)K/CC):R (5)

30 in which R is a hydrocarbyl group,
with 4-fluorcbenzaldehyde 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):



1 2 JAN 2006 WD 03/1006439 PCT/JP02/07129 -6 The invention furthernore
resides in a nethod for preparing the hal ogenopyri m di ne conpound(ﬁZﬂANﬂWB
formul a ich conprises reacting a hydroxypyrim di ne ound of the
aforenent&@%%ﬁw?ﬁgnula (1) with a halogenat- 5 ing agent. Tﬁgqpﬁgﬂﬁﬁgén
furthernore resides in an organic sulfonyl oxypyri m di ne conpound having the
formula (10): F 10 15 wherein each of R and R independently is a
hydr ocar byl group. The invention fu;th‘ nore resides in a nethod for
preparing an organi c sul fonyl oxypyrim di ne conpound of the formula (10),
whi ch conprises reacting a hydroxy pyri m di ne conpound of the
af orenentioned fornmula (1) wth a gani ¢ sul fonyl halide having the
formula (2): R S02X (2) 25 whereinyR is a hydrocarbyl group, and X is a
hal ogen atom or an organic sul fonic ap Qrigﬁ having the fornmula (2a):
(R SO2) 20 (2a) 30 in which R i NThp sake as ‘above. The invention
furthernore resides in a procS1 }QH preparing a
2-(N—net@y|-N—nethanesulfonylanhqo)B&ri idine of the forrmula (3) which
conprises the steps of: (1) reacting_an isobutyrylacetate ester of the for-
35 mula (5) wherein RubdsoBehydresmdw hifroniea andt gachr ed- RenaadbR’a
pr ot oni ¢_conpgihandea: TRt ak sgldrogkd, HNLR008, WD R340 , 1-
PCT/.ll"OZ/ggl 9 -'7 (IlgyoxidigF%b thghrgﬁgtiq? prgg%cgégggihéuéfz% 1) ;

sulfonyl 'group, or am 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):
1
R\
/NH (7
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):

30

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



(I'1'1) reacting the oxidation product of the step (Il) with an organic
sul fonyl halide of the fornmula (2) or an organic sulfonic anhydride of the
formula (2a); and 5 (IV) reacting the reaction product of the step YZUﬂ ZWE
W th N—ne%%yl-N— met hanesul fonam de. I n the above-nentioned Broces%
steps (11 M2 &HY1v) can be carried out continuously in th8 géﬁ?“fééﬁtlon
m xture. 10 DETAI LED DESCRI PTION OF Tl E | NVENTI ON The representative process
for the preparation of 2- (N-methyl-N nmethanesul fonylarnino ) pyrimdine of
the for 15 nmulct (3) according to the present .invention is schemati- cally
illustrated as follows: N H2 CHO OXI DATION HO (I11)+(Iv) co RON -,- v2 HAG
I+ N 01 1 2 JAN 2006 WO 031006-39 PCT/i P02/ 07129 Each step in the
above-illustrated r@hetﬁuwemﬂiﬂnafmsthesmorbeddﬁﬁdﬁﬁiinrmwmedhbdIfoﬁiep
(I 51n the a er I | a
(5) . O CBR ( 56813)_%%% aPrle 21% @gﬁ&g&gg@% cipdliga 4P LAY Be LRI

, which comprlses reacting a hydroxypyrimidine com-

pound of the aforementioned formula (1) with a halogenat-
5 ing agent.
The invention furthermore resides in an organic
sulfonyloxypyrimidine compound having the formila (10):

10

(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
(a) : '
(R'S0,},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-fluorcbenzaldehyde and urea in the pres-
ence of a protonic compound and a metal salt;



is reacted with 4-f |uorobenzal dehyde and urea in the presence of a

- protoni c conpound and a netal salt. The hydrocarbyl group (i.e., 12 JAN 2006
hydr ocar )| 15 represented by Rin the fornmulas of the conpounds in-
vol ved iﬁg ‘gﬂﬁgéétions of the invention can be an al kyl gFP6dgPeutH2%s

met hyl , ethyl, propyl, butyl, pentyl, hex- yl, heptyl, octyl, nonyl, or
decyl, nore particularly an alkyl group having 1-6 carbon atons and
especially an 20 al kyl group .having 1-4 cgrbon atons; a cycloal kyl group
such as cycl opropyl, cyclobutyl, cyclopentyl, or cyclo- hexyl; an aral kyl
group such as benzyl, phenylethyl, or phenylpropyl; or an aryl group such
as phenyl or nethyl ;s -phenyl;.5; Y C : a i r n-
25 figurations such(gg)ng¥%ﬁPF5§g€;ggﬁd§F§¥#nggﬁg?ﬁgﬂﬁ§d§§kg?%?Iégr ud an
have one or nore subh3fil)uewestigid-thededidedtiathaosedsett gdnitdieloshep

disturb the re { 0N +,NV0| nE I i m apy.be I gaBhc
acid or 30 itgﬁégﬁ?lggc _agﬁﬁﬁﬁ¥ggh$%$F§ﬁ cid, sul 3??c82%i . potéé-qgﬂum
hydr ogensul f atQx, &BdPHHRRLEY A ¢ sahyAride ofacihe Bprpwdsphbrat : ashnd:
an_or gani g sul f oni c(g0i d eleh irRs Rt hAagsHh RN iRk éfhﬁﬁ%s‘éﬂ‘%' eraghd,
benzenesul- fonic acid, p-toluenesul foni¢ _acid, or p-bronobenzene

sul foni ¢ aci d:Widh NgaRFEYdarhaRANAeT 4L SR 8E acetic  acid, propionic
acid, butyric acid,18r thenaboveatiatit Bnéd2pdhANa206 MR 4386PB643OIFP Hed/ J
P02/ 07129 alcopqhksuch EF nethaggi, q%hanot. or r%PanoI. Pre- ferred are
protonic aci ds' S{kchc38 H§dFEEARGTT Chei T8 BPPCF%piC:ﬁliﬁbepﬁ?gﬁhéﬁﬁiﬁ¥¥8ﬂic
acid, and acetmixtaard. Mst preferred is sulfuric acid. The protonic

conmpound 5 can be enployed singly or in conbination. The protonic conmpound

can be enployed in an anount
DETAIIED DESCRIPTION OF THE INVENTION

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

_-___.__b-
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(3)




of, preferably, 0.01 to 3 nol., nore preferably 0.1 to 1 nol., per oge mol .
of the isobutyrylacetate ester. The netal salt enployed in the react ] AN M6
be cop- 10 per(l) chloride, copper(ll) chloride, copper(ll) acetate,

iron(ll) EMf%WFHé? iron(111) chloride, alunminumchloride, RFERBYNSY
bromde, tin(lV) chloride, titaniumtetrachlo- ride,"or magnesi um brom de.
Preferred are copper (1) chloride, copper(ll) chloride, iron(lll) chloride
and 15 nickel (I1) bromde. Mst preferr®d is copper(l) chlo- ride. The
netal salts may contain water of crystalliza- tion. The netal salts can be

enpl oyed singly or_in com bination. The netal salt can be enployed in an
anount of, 20 pnﬂ@ﬁ%@l??eﬁ.éﬁltb§ Rheses1 ?%tE?EFérgﬁﬁFqig%. g

nol ., per ong dmies®fibde bedbut Yhyhanet ateresler. The 4-f | uorobenzal dehyde
can be enployed in an anount of, preferably, 0.5 to 10 nmol., nore
preferably 0.9 to 1.1 nol., per one nol. of the isobutyrylacetate 25
ester. The uriaergafii be enpl oyed in an anount of, prefera- bly, 0.5 to 10

nmol ., nore prefer y 5 2 l ., g e i t VY, etate
ester. The reactigﬁécg eb%%%gr#g?ﬁeéuf§”¥ﬂ§ﬂ%¥%§%%%§E3%g3nggggﬁ%% %ﬁga
sol vent . Therfe®lkaving specimila (bt ations with respect to the sol vent

enpl oyed, so far as the sol- vent does not disturb the desired reaction.
Exanpl es of the enpl oyabl e sol venys include al cohols such as neth- anol,

et hanol , n-propyl al cohol, isoprop}yl! eéﬁqyol n 35 butyl al cohol, isobutyl
al cohol, sec-butyl al cohol, and - y 2al&fahol; et hers such as di et hyl
ether, diisopro 1 2 JAN 2006 WO 03/ 006439 PCT/JP02/07129 -10 pyl ether

tetrahya#bfuran, and di met hoxyet hane; nitriles such as acetonitrile,
propionitril R hig ya anydrotarbghdgroup] .

is reacted with 4-fluorobenzaldehyde and urea in the
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-
vl, 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-
rhenyl. 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-bromobenzene-

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



I sobutyronitrile; hal ogenated aliphatic hydrocarbons such as
.di chl or onet hane, di chl oroet hane, chloroform and car 5 bon tetrachl ot daN 2008

aromatic ggﬂagrgons such as benzene, toluene, and xylenepcﬂ@Lﬁggqﬁ;ed
aromati ¢ hydrocarbons such as chl orobenzene; and nitrated arona

hydr ocarbons such as nitrobenzene. Preferred are nethanol, ethanol,

n- propyl al cohol, isopropyl alcohol, n- @ytyl al cohol, dl 10 isopropyl ether,
t et rahydr of uran, di net hoxyet hane, acet 0- nitrile, butyronltrlle

i sobutylonitrile, dichloro- met hane, di chl or oet hane, chloroforn1 t ol uene,

xyl ene, and I y e _nethan h nol ,
and |sopropy E %‘ ?ﬁe sgﬁggﬁ%gbgén%%e enpfbyé% P}EDEPR Iy g% ?h

conbi nati on. féhﬁfsbkﬂmmtptemobeceﬁphd@edﬂuﬂﬂamsahpdnochﬂprpcebenxiabSylG 1
to 10 litersg E?é%fﬁ9F§b£518eﬁe581%&dlé”£bhdpe S“chEkﬁo af.{lde

|sobutyrylacetate ester he anmount may var Eh rng on anenelty and
di sper sabi | | Mpssf prafeneededst FehimrkcuRE] €t pvateanchecraruatiad by

reactlng5thecéﬁobéngmﬁygyggtgiﬁgg tgg,rﬁféémmgggﬂgghdehyde and urea, in

a solvent in the presence of  a oni ¢ conpaund and a _netal salt under
i nert gas at nosph DL PRYE %ﬁp@aﬁrzgﬁﬁbla%r¢m@305@@ an a8 SWSAERE ur e

of , preferabby, -%ﬁé@r&@l@;@, 0P0E poheBeratlly, IRoie BPEferdBBYEOANE U9 1
speC|f|c limtations with r fpec% %ﬁ t he surrou % gressure The resulting
product of tHEreadSof™F HAP+i i M’Fﬁ bRAEScBRPEENd of the
formula (4), can Hhe:ﬁbuablsabu amplpweﬁlxniﬁheorda@glbn tﬁﬁ.tﬂﬂm&n@+ona
ro ced | |1 r t and
col urm SRr né%é?fgliphy fylal Q?&%@W%&é}éﬁ*%)85@%#5 SEAAE hone
compound of irae (fIdy) mﬂralcem:) et harond IIdhe qhaJm:L @, pabdutnusf chﬁ@mdze.JAN
2006 VO 03/ 0Q§4R21AGH I R9Z6RYdL9 £in(IV) chloride, titanium tetrachlo-

ride, or magnesium bromide. Preferred are copper (I)
chloride, copper(II} chloride, iron(III) chloride and

15 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,

20 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

25 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

30 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 alccohol, isopropyl alcohol, n-

35 butyl alcohol, isobutyl alcohol, sec-butyl alcohol, and
t-butyl alcohol; ethers such as diethyl ether, diisopro-



step (lI), is oxidized to give a hydroxypyrim dine com pound of the Egrmﬁlﬁ
(1) . The oxidation (or dehydrogenation oxidation) can be perforned LAN T i
various conventional manners. Preferred is 5 oxidation utiIizing nitric -
aci d, becXR&KHE oxi dati on procedure is easily carried ouf“aRgvHHeE2
post-treatnment of the reaction product is easy. The nitric acid can be

enpl oyed in an anount of, preferably 1. to 20 nol., nore preferably 3 to 15
nol., 10 per one nole of the dihydropyﬂpﬁidinone conpound of the formula
(4). The nitric acid of a concentration of, preferably 40 to 800, nore

f bly 50 to 70 f bl | d.. Th i.dat i .
ertormed i n hb fracEnchebrabiaiiied. orha diisheSoRarE e, en bR agEs 11 o
limtations swth asspeetondtithdesolvempienptoyed, batharorastithbe sobndvent
d t dist ' fi .th t
et ude car bowgPPet e PR et Len T A g e P RS Rl <
aci d. The solag0dvehilsroastbarenpldychlsiogtyane, i chdoruifitatm,orandheassl vent

b I i . of - I bl
05 to 5. B! fefPapRRRLdE, kAo My lodn bk Fro it MERREhas
vary dependi el een@ondgenalEngnd hf Rabedi ayOBRTLke MhEhocagoenNgn

m xture. The qxtidahsoBntapoberGealuCctae byi ¢ eacbangrbhfyt i MdapyaBbesnone
conmpound and nitric acid |g a solvent_ unpder Lnert %%s at npspher.e.

oxi dati on carS¥eRcafrPLHTORERZENS t XIRE BFC y QW%— EOOC,
nore 30 pref aiabrypPlt al6bholThdrsomfcpyld sPpechbl¢ hi-Budili eliscoldl h despect
mmy be i Tibor pOrREabY i BLnERe FelattoEy kR TR e AR BN o ek Pon
rate. The resultiinbeprbduproofitirida.cactdlongylidaitislet hglicdbdoro-
hydroxypyri m g, GOMPRYAH1 8k Jhe R MR dAd FofAN PB1luene, xylene, and

chlorobenzene. Especially preferred are methancol, etha-

nol, and isopropyl alcochol. 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-fluorcbenzaldehyde, 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 11
35 In the step {I1I), a dihydropyrimidinone compound of
the formula (4), that is, the reaction product of the



I sol ated and purified according to the conventional pro 1 2 JAN 2006 _ WO

03/ 006439 |' CT1JP02107129 -12- cedures such as distillation, 12 JAN 2006
crystalli | crystal- lization, and col umm chronatogrquy (rrer)
and (1V) éﬂ$h9pﬁé3§teps (rrr) and (IV) a hydroxypyri m di ne Jwgﬁﬁﬁﬁ f the

formula (1), that is, the reaction prod- uct of the step (Il), is reacted
wth an organic sulfonyl hal i de of thelfornula (2) : 10 R sS2X (2) or an
organi ¢ sul fonic anhydride of the forrmula (2a): (R $S02) 20 (2a) 15 and
reacting the resulting reaction product with N neth-

yl - N-met hanes#égnqgmade id Q:ﬁlcﬁié’cﬁ”&’b i{8) aa?@%%%midg‘ngg&?ﬁ byl

20 group whic ve one_ or nore su tltuent
hydr ocar byl geeeRd phcltlide mulayr bbbs such as nethyl, ethyl, propyl,

butyl, pentyl, hepiyl, o@&tdéltlorﬂomff d@}@gdfl@g&hatﬂ%@ &@i&é@%ﬁﬁ' ¥ 1l ky|

group having 1-6 carbon atons, and especially an alkyl group having 1-4 25
carbon at ons:PEYLGETRE: dd AEAEACHTF dtpisvenkhoRa 1t annignfyr onk¥FAyeIIEd is

nonaf | ;JFrS)buédkldét!l@ﬁlc@ftll%@ﬂz‘lh@%ltfﬁ@tﬁcudecﬁédéﬁféé)%h/is @:ltaﬂgattlon
uncosaf | uor odec ¢l aa rou as cycl opropyl, cl obu
cycl opentyl , %C€98¥ S dﬁ%?? %$095§ ?%%%t§§fﬁgﬁ¥§ %@i
and 30 phenymeapyéacaﬁdma@ﬁodudnums éasyudi ng unsubst i t ut ed and

Wyl st 11t FEEo BRI CEh o HYRRERT. 0hi8t GReny Ofind

nitrophenyl_gph@ﬁerah@}’HydKDéH}by$ graupreaprhieaaéﬂgfd&1nmrb55mbitltuents,

pro 35 yged ghat ohBempbstds yait 3 A RLpPE Y BR e 'RAIER of the
formula (4). The nitric acid of a concentration of,
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 carxied
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-



i nvol ved- The hydrocarbyl group can take any isoner con 1 2 JAN 2006 WO

03/ 006- 139 -13 PCT/.1P02107 1 29 figurations such as normal, iso, andZ JAN 2006
tertiary. ularly suitable value for R when it is ncl udes,
for exarrpl‘@bggrN ﬁghy or naphthyl group (particularly pheny%?xﬁﬁy%ﬂz S
unsubstituted or bears 1, 2 or 3 substi 5 tuents. The substituents may be

i ndependently sel ected fron1 for exanple, alkyl having 1-4 carbon atons,

al koxy having 1-4 carbon atons, haloge§2‘and nitro_In the formula (2), X
is a hal ogen atom such as quorlne chl orine, bromne, and iodine. 10
Exanpl es of the sulfony hal i des i,ncl ude nethane |.fonyl fluoride,

met hanesul f orfyFSCFHESr FaEh @?h I¥i FoIR HRGFER T 2PN d&HRORRL -
chloride, 2- phnnaﬁﬁonﬁUhﬁ@nybluhtomhktmﬁﬁagﬁapmpnethanesulfonyl fluoride,
trifluoromet hanesul fonyl chloride, nonafluorobutane 15 sufonyl fluoride,
tridecafl uorohexanesul fonyl fluoride, heptadecafl uorooctanesulfonyl
fluoride, undﬁ&a@$u0IDI)dandneimﬂfonyl fluoride, benzenesul fonyl chloride,

1- napht hal enesul f e, es f.on chlo
p- toluenggulfonyl %Qéggtélugﬂ Qﬂ%? L l% ﬁ éL? M?yﬁyalne
2,4,6-tri rret mrme@medle@ﬁltbﬁyfoa:m@a dﬁel rzmtlﬂ;r tbapn:epydtb@nnz@ms:lﬁfonyl
chlorlde - 10Xy F?nyl ﬂ%? wrioh! 2508 @éﬁﬁf§

enz esu r|

chl ori de, an 2- nitro ony Preferre are tri uoro-
met hanesul f of3@1ide dpf debe bk ﬁf@ﬁé@hl@ﬂnyl chloride, 1 25 napht hal enesul f onyl
chl oride, 2-naphthal enesul fonyl chlo- ride, p-toluenesul fonyl chloride,

2,4, 6--51 nmet hyl benzene- eéﬁﬁéonyl chlor e,
2,4,6-t sopropylbenzéﬁ onyl chIo de, p-nethoxybenzenesul f onyl
chloride, and p- chl orobenzenesul fonyl chloride. Particularly preferred 30

are p-tol uenesul fonyl o ohl orideeRid SrkhjdmUY RENARIC oyt (2) -

(R'S0,),0 (2a)
15
and
reacting the resulting reaction product with N-meth-
y1-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-
decafluorcoctyl, and uncosafluorcdecyl; 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 wvided that the substituents do not disturb the reaction
involved. The hydrocarbyl group can take any isomer con-



sul fonyl chloride, 2,4,6-triisopropyl benzenesul fonyl chloride, and
p- met hoxybenzenesul fonyl chloride. Exanples of the sulfonic anhydriéle:?s-m'“m]5

i ncl ude hARGs35Ul foni c anhydride, trifluoromethanesul fonj rifde, 35
benzenesﬁ??on?%ﬁgnhydride, and p-tol uenesul foni c anhy dridebEE@g¢%ﬁ?%g are

trifluoronethanesul fonic anhydride, 1 2 JAN 2006 WO 031006- 139

PCT/ JP02/ 07129 - 14 benzenesul fonic anhydride, and p-tol uenesul fonic anhy-
dride- Particularly preferred are trifluoronethanesul - fonic anhydride and
p-t ol uenesul foni ¢ anhydri de. The sul fonyl halide or sulfonic anhydride can

0.5 to B mol LAt il tubly ab FOHRLLY fhd, ond CBEL ARl P RiAHELEDTY

hydr oxypyr i mudiadd yt ghpoimale| Hadhe dapsdyuerentdp, is aryl includes,

to 30 10 mol oL eara e of BRORYIE SRERERIRIT, SRoB Pk FacylEh B a1y O 1

hydr oxypyr i medemy ldomsiell. IFhEnsekstisnrast ehdoerspsly| Rl prasd gubbtian be

preferabky pegfeiied iThd heubseseneatyf nnbase. 1/ apEh8sntl, ealases

i ncl ude al kali net carbonat es sych_as 15 sodi um carbonate”and pqt.assi um

car bonat e; aﬁ%&ﬂ*iﬂﬁ%ﬂeX@Wﬁi%geﬁﬁ%WﬂoiﬁF@%*&GEH4d%a§%€PuﬁF0mS' alkoxy

hydr ogencar bpaatielg 1! katdriehahtbydr, otizdesyeaush @sd|hibiem hydroxi de,

sodi um hydr oxi de Iang%}g% 3si u? _hygr)(?xia{ie; al me}slii net al , al _koxic es _ such as

sodi um met hoxi de, "&b SRR d€) /pdt ass it O bRt % FEPRRF sodi um

t - pent oxi de; famebrtigre,i arlylanines bswohires taricktiydamene, triisopropyl anm ne,

O So0T ) o FSEE G PYEEC B U gt a0t ke =t <

tri et hyl ani nsuldemypy rf bieeldear rethpagsplionrerditeeidee gohassisym -

carbonate, s it de1 -paigalid RIPEra el dPsde Pr et prbpdrrie

potassium calbqk w1 chloride, trifluoromethanesulfonyl fluoride,
trifluoromethanesulfonyl chloride, nonafluorobutane-

15 sufonyl fluoride, tridecafluorchexanesulfonyl 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,



ate and sodiumt-pentoxide. The bases can be enployed singly or in

conbi nati on. The base can be enployed in an anount of, preferably %0439% @g
30 nol., nore preferably 1 to 5 nol., per one nol. of the hydroxypyr '
conpound meﬁ Be anount of the base can be incorporatedybp”hgﬁwﬁgﬁct|on
systen1be ore e reaction begins, or the base can be portionwse dded
to the reaction systemafter the reaction begins. 35 The reaction can be
performed in the presence or absence of,a solvent. There are no specific
limtations 1 2 JAN 2006 WO 03/ 006439 /i P02/ 07129 -15 with respect to the
solvent, so far as the solvent does not disturb the reaction. Exanpl es of

Lone. and af SHAVICRErSHEB £ ab Y ARARE (h AL R e IR i Sy e
t et r ahydr of udarydeest crarsichlaslyt pyﬂef@re:t@i ear@r@pyf 1uszce>tr@ttélarmﬁjlbut yl
acetate; nitr dﬂ%% é§ e alhr@dq %ﬁ%%#ﬁf&ﬁﬂ@lééﬁ%' @gldes such as

N, N- di net hyl orrnam yrr sul eS such as
di met hyl sul f- oxi d&e Lﬁ@hﬁog}déhhaél el\lordlﬂmlﬂqﬂliﬂm Fakpiradee capr &0 ferred

are acetgne, éﬁr@é’c@rﬂﬁ%ﬁ” 8ty o%ce?eef W oagetat 8o mol
acetonitrile N-d h Ifo??nan1d di met h- yIsquOX|demOPartPga arly
preferred ar @r@[ alg}ét 2, Coppt P acelMQSE MEERGBAYL £ Fe. 2vBet preferred

are butyl agﬁtxatcm@nﬁbla@ecbﬁnthélhydrﬂa@;g&lmrdm@acﬁbrhpoﬁﬁﬁl oyed 15 singly
or in conbination._ T ol vent can, _be e ed .i.n nount of ref r- ably
0. 01t o 100 T t or &7 1HS PHEPEALBRG 6t8H0 b e irehignesnd ShpPESSE { no
hydr oxypyr i maginnébee camologied The annantnmmycmarxnﬁﬂhﬁnﬂbhg onlhaoogenei ty and
by eactPng "-'%y By araPh donboindoda o o 3arETsuPRoli har
hydr oxypyrlmldlne compound.
The reactions of the steps (III) and (IV) can be
preferably performed in the presence of a base. Examples
of the bases include alkali metal carbonates such as
15 sodium carbonate and potassium carbcocnate; 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 combinatiomn.
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



| i de or sulfonic anhydride in a solvent in the presence of a base ﬂ%th 006
~stirring under inert gas atnosphere. The 25 base can be added porti dﬁ@é.

The react] e car- ried out at a tenperature of, prefer -30,.to0
250C, nb?gp%%@’égably 0 to 150C. There are no specific IinﬁTﬂ?%¥F%ﬁ§)mﬁth

respect to the surrounding pressure. The resulting product of the reaction,
that is, the 30 2-(N-nethyl-Nrnethanecarbonsul fonyl am no)pyri m di ne com
pound of the fornula (3), can be i sol atéd-and purified according to the
conventional procedures such as distil- lation, crystallization,
recrystallizat.iqn, and coIEnn

(N- et hyl - N- B HAMES TP $Ohy thﬁglrsﬁ‘}%? g%‘g' E%%pggﬁ&%ﬁr S EREnBPES( 3)
and ot her pymiod diteteom €h2 420G WO Bk4054890PCThe P Biddfs- 16,-5
Compound of | CHEBNRTSr { 1FoyPHes SRRbet? (1ot aaC by PR Bt boRRa of the
formul a (6) itoride dndldvethyd kisgme V)etdner VAgchFaGVAIEL A )etiheN |
SCSER (2 ooy ML e U ) ot B AR By,
an al kyl gro@setatal §ndubnsyyl agengs.e omittyiles such as acetonitrile

and propiocnitrile; amides such as N,N-dimethylformamide

and N-methylpyrrolidone; sulfoxides such as dimethylsulf-

oxide; ureas such as N,N'-dimethylimidazolinone. Pre-

10 ferred are acetone, tetrahydrofuran, ethyl acetate, butyl
acetate, acetonitrile, N,N-dimethylformamide, and dimeth-
vlisulfoxide. Particularly preferred are ethyl acetate,
butyl acetate and acetonitrile. 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 homegeneity 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 base 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-methanecarbonsul fonylamino) 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-



sul fonyl group. Stets (V) 25 In the step (V), a hydroxypyrimdine co

of the formula (1) is reacted with a hal ogenating agent such as a | JANZWG
chl orinating agent, an organic sulfonyl halide of the fornula (2) :

S2X (2) WO BHUGHPch R has the same meaning as above and X§&! ”“ﬁé%bgen
atom or an organic sulfonic anhydride of the formula (2a) : (R S02) 20
(2a) 1 2 JAN 2006 WD 03/ OQ(-s39 PCT/JP02/ 07129 -17 in which R has the sane-
meani ng as above. Exanpl es of the hal ogéhating agents include phospho- rus
oxychloride and thionyl chloride. The hal ogenating agents can be enpl oyed
singly or in conbination, 5 The halogenatlng agent can be enployed _in an
amount  of , PeirdabPy bhe ferzmlsp| (8) e beepterbredl fym@ R¥Hroxiost

preferably 1t1?“1»yfﬂnﬂalﬁel co %rﬂn%fmﬁhe ofomﬁlahwl)m@i@yra i _dipes € 9ppeund.

Exanpl es of organi ¢ suI onyl halides and_sul.fon- i s anhydrides are

t hose descrlHﬁﬁlﬁéFémh@éB6r€omﬂ%¥da' %h%uf@%ﬁyﬂahéﬁﬂdélbﬁjgﬁlf@%?@w‘
anhydri de %m%@@@goyeg baganvanount of, preferably 0.1 to 20 nol., nore
pr ef er abl y 0 5 ., nost preferably 1to 2 nol ., per one nol. of the

hydroxyp§?|n1d|ne conpotlind. 15 The reaction can be perforned in the presence
or absence of a solven There are no specific limtatFons wth respect to
the solvent, so far as sol vent does not disturb t reacti on. Exanpl es

of the solvents in- clbdg“aromatic hydrocar@qns such | uene; hal ogenat ed
20 aromatic hydrocarbons| sugh, as cb{probenzene nitra

N/

COsR {6)
10 HO

(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, or aryl-
sulfonyl group. '

Ste \Y

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

30 R'S0O,X (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)



hydr ocar bons such as nitrobenzene; hal ogenated aliphatic hydrocarb??gmﬁgﬁ@
as net hyl ene chloride.and 1, 2-di chl oro- ethane; am des such as

N, N- di et ropiyi de; water (not  for a hal ogenating agent )t i such
as aceton?%*bﬁgﬁgg]and propionitrile; carboxylic acid estergcg&g)bgé?Zthyl
acetate, propyl acetate, butyl acetate; ketones such as acetone, nethyl

et hyl ketone, diethyl ketone; and ethe[i such as diethyl ether and
tetrahydrofuran. Preferred are butyl a gfate, t ol uene, nethyl ene chloride,
acetonitrile, 30 chlorobenzene, nitrobenzene, and N, N-di net hyl f or mam de.

The S°|Ve”tS€%9QﬁQEgﬁnﬁLoﬁgg ih@g%%ﬂ@%é&%%ﬁggghégtngve The sol vent can be

enpl oyed in e reaction utrlizin I Ng agent in an anmount of,
preferably 0.01tEkamp1ESeD§,t@ﬁri@iﬁﬁ@m@biygoagen@SZﬂﬁande PhospB®-one
nol e of the { -djzne gy&& Q%E,T : ma | B n
honogenei ty %%@%%?P?t ?&o 8 /]Og@ggpg?g @?m%@gtgﬂf
PCT/ JP02/ 071 2@aries reait Penerployes Bioshy vent isagopbisgslisyed in the
reactioncutiliz- i t | I ' [ '

anmount ofs, prefer ar%?e %&%Lé?lgﬁégihgtcem%ﬂ%%ﬁp}?%f %?@%I%?/ 5 Biq{S%g %{ﬂ?lﬁ%te:r S,
per one nDIeQﬁ%tﬂﬁﬁﬁéﬁﬁﬁ%prPﬂn¢&|§9 NhpouRer e TRECERFERL ey var 9o
dependi ng ongRAMOYeRsSst YprafexrebiRensabidd tyo dholhe peaciinen M X! Use. thie
reaction can_be carrled.oué.gé reacti ng, the hydroxypyri m di ne conpound and
the hal ogenat¥iF RG> 1Phding SO0 -with stirring under inert gas

at nosphere. The r éacdriplhesaofbeheamgzethiort sul fany@nhalddese z0fd puefena-
i tat R8ns it HPRBEEIEECart thiget e e B EIBRcREE | 20 o can
be carried out by Theacerggnifiesulfonyl halide or sulfonic 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



hydr oxypyri m di ne conpound and the sulfonyl halide or sulfonyl anhydride in
a solvent with stirring under inert gas atnosphere. The. reaction camZQmNZME
carried o a . tenperature of, preferably -30 to 200C, bly 0
20 to SOCN&%H8W@*3re no specific limtations wth respect P3C$H3‘§dﬁ gundlng
pressure. The resulting product of the reaction, that is, a 2- substituted
pyr.imdine conpound such as a chloropyrimd- ine conpound or a

sul f onyl oxypyri nmi di ne compound, can be 25'8s0l ated and purified according to
t he conventional pro- cedures such as distillation, crystallization,

recrystal - lization, and colum chromatography Step (VI) 30 In the step
(VI), the 2- su5§€|Fﬁﬁ&f%ﬂﬂlWﬂHFHEecon} pound, such as a chl oropyri ni di ne
conpound or a sul f onHe MRE NEdhnBeC c@rﬁﬁatﬁé Ir&afdtqc%i QP § V) 7S

react- ed with _an am ne | a 1 35 NH (7)) R2/
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the sarrFkas abgmunﬁxaiﬂol %r@ﬁiflam rﬁ»uasmf R Jaﬂgef@ lﬁ@k@d J:%:ﬂéiééﬁhi |

atom al ky s _su net hyl , et rop ent and. hexy

al kyl sul f oAyl é up® s% %[f’sr% r@‘?’ﬁaﬂ@éuwﬁﬁy 2 a‘#&e;&@%’ %‘M&b@lf € such

as benzene- sutbmppbndnd|Ih&ﬂammenulmayywafﬂuﬁep&mmnngnpnuh@mmgeﬁﬁnt

enpl oyed in an r a y preferably 1 to 5
aﬁﬁp&9§P the sdggt % Fgg pyr|n1éﬂﬁ bk

nol . per one 1ol e conpound. 10 The
reaction is pref er aBhe pecfarimm ¢antb@ pagTdssk Owt hybueactixanlles of the

bases are thosg, des&iARed milteiisk NB6kBEENA and the halogenating agent, in

10 a solvent with stirring under inert gas atmosphere. The
reaction can be carried ocut at a temperature of, prefera-
bly 0 to 200°C, more preferably 50 to 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, wore 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 colum 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 "N o
RY



The base can be preferably enployed in an anount of, preferably O.
mol ., nmore preferably 1 to 5 nol. 15 per one nol. of the 2- substlfhlé&NZWE

pyri m di pd The reaction can be performed in the pr
absence 3?0% 3ent There are no specific limtations ﬁiﬁyﬁgﬂgé%)to t he

sol vent, so far as the solvent does not disturb the reaction. Exanples of
the solvents in 20 clude water; ketone sqsuch as acetone, nethyl ethyl ke-
tone, and diethyl ketone; ethers such a di et hyl ether and tetrahydrofuran;
esters such as ethyl acetate, propyl acetate and butyl acetate; nitriles

such as acet e Eggg qpi el
N, N-dlnethyl %%%%bdg éﬁ% N-%Q% éFr |done QQ?fOXIgeS such as

di met hyl sul f - OX|EﬂangﬂeasC§hdﬂkaggﬁpupsdpﬁeﬁﬁyanﬁlBazbﬂﬂ&ﬂﬁ@n@-fBﬂifoferred

are acetone, t n a agg% nitrile,
N, N—dlﬁEthyW%%ﬁﬁ%ﬁ? |q£§é?% %ﬁﬁ% %%ld artlcu arly prgég}red are
et hyl acet atlutgd. bE’fi’ﬂt}’alcéféi %’ﬁﬂi’ac@ﬂlﬂfﬂﬁﬂl Lifenyih GENRSnFYChaRDe

enpl oyed; si Ngdynehekh1FRFRINALLQD nyl§ﬁhfaﬂylc@%obﬁg§rmh@dessl Beikeamunt
of , prefer- ab] 00 ljters, fﬁ@nzgreferably .5 to5 liters, per

one nol e of $%%¥9n¥gb§¥¥1&TéﬂP DEsY mpound. 35 The anmount may vary
dependi ng on hormqméea RN Gahsheid - cahi bt gnpfl dykel rmcmhoanmmturcef,l 2

JAN 2006 WO 03/ P PO 712 20 Th dycted b
reacting thé”?e &Cﬁd%@ (21 ﬁE' 0‘8%859%%30 "’{iﬂéfg% ggn 311”3 iny a
solvent in qherpoaeemod obﬁadhEmQﬁwmhssitutedgpwnﬂmldlmermogpeuaﬁhnsphere
The reagion can ?@ ".%—re?g": tsjo%tp%fe:rc%? %Eff%ﬂﬁ {3¥es%91é

250C, nore prefer ere ar o speC| I ons w
re- spect tofhe baseGun&b@gmree%@ﬁ ethehbasesceiren témﬁﬁbed%@(ﬁﬂmbt?@d in two

separate |i qyfleinbefore.
The base can be preferably enmployed 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.



phases in the presence of a phase transfer catalyst. 10 Exanpl es of 1t2hﬁ\N 2006
phase transfer catal ysts include tetra- nethylammoni um chl ori de,

t et ramahh)(w;i\ r__mm um brom de, tetraethylamoni um fl uori de, .
t et raet hyaiHI%H chl ori de, tetraethyl anmoni um broni de, PCTAP2/07129

t etrapropyl ammoni um broni de, tetrapropyl ammoni um i odi de, tetrabutylanmoni um
fluoride, 15 tetrabutylanimonium chloride, tetrabutylammnium brom de,

t et rabut yl ammoni um i odi de, tetrapentyl affoni um bromi de, tet raeehyl ammoni um
brom de, tetraheptylammoni um brom de, tet raottyl anmoni um br om de

benzyl di et hyl t et r gdec nT.noni_u chlor| Itrlehla

chloride, 20 phenyftP %@?ﬂ tEEnGRL %I‘ﬁ?ﬁ te‘%[@%y?‘?? ﬁ?@'[ynr%/ n| um

i odi de, and m:d@@llex:mhtednpyhyhammm mnm;_j;tbmcﬂ cwadPthe ferihed ca:mqaound in

t et rabutyl amonj chlorid t et r abut ni u I de,. _tetraeutylam

oni um ot dect. BETYIRE 112 EPRy PLFRRIRRAR BN GHr, Wan] Stizhig Hide?
hexadecyl t r| rieieuyt ag;mmnatnméﬁhelrrborl e I\ttm(‘:tprcaﬁ ecaedbar earried out at

t et rabut ¥ o d be I ag%]ﬁy a%pm&

hexadecyl tri ne%éyh%%mmngu?nféh oﬁélf&arf e phase tr%%n&tlf‘er ca? egaar%)lﬁ,e
enpl oyed in &b wooWR°Gf Olere @m5nm5pecpiémm¢wnsmetz msl-., 30
per one not. 5? é@ecc; @g@séufygﬁgdghgh?g%@npound The resulting product

of the reacti N- net hanesul f onyl am no) pyr| m di ne
conpound of the f'-@?@nﬁf%a?@}oﬁr Caihbe SaREedh H neWe oRgPakdd ol 19wtdul a

(8), can be I@ﬁ@é@dlmrﬂn@@réseﬂcéc@mﬁ llﬂnatsie Yrdamef eenvanbilgan

Col um- 0 omdeBYRaTY 4 59 AR08 BT HT0F I LAt PO RERO i B 280,

present i nvemtetchylaruﬁmmilhmrchéerudbed et rtdwes tHydl drowbmgumo bromdids , ng

exanpl es. [ Bl e, FIARAL Al OB 8brd e 4 tetrd U PPREMNh un Brnidri¥RPT O -
tetraethylammonium bromide, tetrapropylammonium bromide,
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 columm chromatography.
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crystalline product
paper and washed w4,
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The crystalline product
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urea, 200 mg (2 mmol.) of copper(I) chloride, 2 mL of
sulfuric acid, and 200 mL of methanol. The content of
the flask was heated to €64-65°C for 24 hours under reflux
to carry out the reaction.

with stirring, There was pre-

cipitated crystalline product. The crystalline product
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 vield was 85% (based on the amount of

methyl isobutyrylacetate).

223-225°C

(CH,CN, nm): 194.3, 278.6

3296, 3229, 3137,

1504, 1225, 1097.

H-NMR (DMSO-d¢, &6 (ppm)): 1.14 (6H, dd, J=6.8,
6.9Hz), 3.52 (3H, s), 4.0-4.2 (1H, m),
5.15 (1H, d, J=3.4Hz), 7.1-7.2 (2H, m),
7.2-7.3 (2H, m), 7.76 (1H, 4, J=3.2Hz),
8.91 (1H, s).

HRMS: 292.1247 (theoretical wvalue (CgH,,FN,O;{(M+))

292.1223)

m.p.:
UV A,

IR {KBr, cml): 2963, 1685, 1629,

[Example 2] Preparation of 4- (4-fluorophenyl) -6-isopro-
pyl-5-methoxycarbonyl-3,4-2 (1H) -dihydropyrimidinone

The procedures of Example 1 were repeated except for



replacing 200 ng (2 mmol .) of copper(l) chloride with 5.41 g (20 nnm% £ ?J
iron (I11l1) chloride - hexahydrate . There was obtained 35.6 g of JAN

4-(4-fluoro 6- i sopr o-

pyl - 5- met W 9E‘g} ?*/f}z&n -3, 4- 2( 1H) - di hydr opyri ni di none. The 5 S§EPH™NHE 61%
(based on the anDunt of nmethyl isobutyryl- acetate) [Exanple 31 Preparation
of 4-(4-fluorophenyl)-2-hydroxy- 6- |soe%$pyl-5-nethoxycarbony|pyrinidine 10
In a 50 nL-volune glass flask equi pped¥th a stir- rer and a thernoneter
was placed 11 niL (144 mml ) of nitric acid (60-61% sp.gr.: 1.38). To the

itri id | . t 0 f
i act o g Slot a1 eRam LemeLalirs: (00cfh LliL W) ©
2(1H) - d|hydrﬁpﬁm|g(ﬂZﬂnmmq&eba@édlrmnﬂﬂéI§anﬂihmmni$ hsxahydEﬁaﬁple 1, and
th t t 30
Affe?]?hgr?egﬁg?%%Qkﬁgéﬂggifné§a§g ﬁeg}§§£“7ﬁgﬂgggﬁﬁpgﬁeﬁgegg tra |zégrgy

“pl aci ng the pyir@mmeﬁhqwucamb@my%aauﬂaeddiﬁqu@dughsmgynhmz inpmeogerth
carbonat g W@l?in %fﬁa%égé'd”bﬁt ¢he Wadurdt) S l‘é‘gieQStht&

acet at e. The anic liquid portion was separate ncentrat éd under
reduced pre§§ tePhe residue was crystallized fromtoluene. The
crystalline product was collected on a filter and 25 washed with toluene to

P har bobeny! )E%faﬁé&%ﬁ‘x%} 6 %%e%%‘gﬂroe REt Roxhc & IRARNSRYL b Ar Rydreey -

colorl ess crygstiap havey ogrbbeylpghrdwminkirie oned characteristics.

TR e e e e e LR

(deconposed) rev OEEEN thaymomaiosr 6wag4places 2,10 mIR (B mmopdl 1) ©£2991,

2857, 1717, 488311500 1A-614208p 4223 11H) Y1 Fhd R0 s ot
o " 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 agqueous 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 A (CH,CN, nm): 196.6, 243.2, 317.9

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

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



1 2 JAN 2006 WO 03/006-139 PCT/JP02/07129 -23 3.0-3.2 (1H, m , 3. 560§ F@
s) , 7.3-7.4 (214, m , 7.5-7.6 (2H, m , 12.25 (1H, brs) . HRMS: doJ oS
(theoretigdao:wabue (CLSHzZ5FN203 (Mr) ) 290.1067) 5 [ Exanpl ec4lyels/60asation
of 4- (4-f luorophenyl) -2-hydroxy- 6-isopropyl-5-nmethoxycarbonyl pyri m di ne
In a 50 nL-volune glass flask equipped with a stir- rer and a thernoneter
were placed 2.92 g (10 rrirnol.) of 4-_39_(4-f

| uor ophenyl ) - 6-i sopr opyl - 5- met hoxycar bonyl - 3, 4- 2(1H) - 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. %4 guy (HO(1pIDIm) , 0f | g|6t ris1, acsg)d (6036370,4
sp.gr.: 1.38). To the nlxture was further added 07 g (1 n?n
sodiumnitrite, and the react (26h s chr?iéde éa{{ f 8y rori‘e2+%@ &t r&%?ﬁ

tenperature. Afteryptilie:reaotii@ss Waheordt ££81 VAeueeaet IONFNLE] (Me) yas
neutralized by placing %gﬁ nk%%ﬂre in 50 nmL of saturated aqueous sodi um

hydr ogen car bonate sol ut reaction mxture was 20 then extracted with
et hyl acegtate. The organlc liquid portion was separated and concentrated

nder reduced [ €SS The re e . wa ed fro toI The
grystalllﬁe pV%gﬂﬂg ﬁa ]co FSEF%é‘gﬁné‘iﬁléy?£ hélz §%§%P ?ﬁygﬁﬁﬁgﬁl)
obtain 2.61 @-afscpxdpgh-5S-methoxycarbonylpyrimidine
fl h |)-2-h b -
col'or 1 635 o1 yst al |1t ps SanEe Vellphte, %#%é%ﬁ%ﬁgé o e“én%ﬁn? of 4
(4-f1 uor opheraly) agdl sd- tbemmemwﬁs@ Poag 2- 92, g- AAHymol . ) of 4-

-di hydrepyrim mﬂlﬁkﬁ' ﬁQn&Eﬁa@mﬁ%dﬁkéjyiﬁgﬁ%éEHoﬂgcarbon y1-3,4-2(1H) -
4- (4- quoropheny -2- hydro i sopropyl - - 5- met hoxycar bonyl pyrinm dine’'In a
200 ni-vol uméidh Y%é%lééﬁpﬁﬁe@%ﬁ %Fls%lilr heeFaERd fel®r was

pl aced 54.0 @Méﬁﬁi@ﬂp|amd05 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-methoxycarbornyl-
pyrimidine as a colorless crystalline product. The yield
was 90% {(based on the amount of 4-{4-fluorophenyl)-6-iso-
propyl-5-methoxycarbonyl-3, 4-2 (1H) -dihydropyximidinone) .

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-



nitric acid (60-61% sp.gr.: 1.38). To the nitric acid 35 was slowy adde?
at roomtenperature 30.6 g (105 mmol.) of 127 JAN 1006

4- (4-11 uoy, 6-i sopropyl - 5- net hoxycarbonyl -3,4- 1 2 J )
03/C06439ﬁgg#ﬁ@ég%/07129 24 2(1H)-di hydropyri m di none prepﬁ?ié gﬁ?ﬁ%% sane
manner as in Exanple 1, and the m xture was subjected to reaction for 30

m nut es at roon1tenperature. After the % action was conplete, the reaction

m xture was poured into 162 nL 5 of wat The aqueous m xture was
neutralized by adding 61 g of aqueous sodlun1hydroxide solution (48 w.a)

col | bt ed by 0y A TELRRIS i Ene Hisea™il! FhePsiiic YEkntEP as

4- (4-f 1 uor ophenFxandehy di pxHna- tb@pmpgumse rmﬂo&ybjecmfb(myllmad:m@nne as
| orl | dyct 91% t of

3 (o 11 vor o- Tefar yEREEaTE, rookl Rt e L SRS T J-[%ecro- i e

pyr|n1d|noney6515xpﬂiéﬁ§£e BPePréééﬁéﬂﬁbﬁW@ﬁtwr?4WaBu§ Mydr oky -

6-i sopropyl - %ﬂwcarm@yﬁgmébﬁbdm%&@ Wak" Méh%ﬁl&'z%%ﬁﬂ)}%ciﬁfﬂgl pped

with a stirrer and a thernoneter was p|aced 323.3 g (3.09 nol ) of n|- tric
aci d (60-61%P1sF Gf ;aquegys PRELUBN PR O Dot épc (48 aftwass) tHe

C_O?| ?f‘ to 13&@&%1@:{&@&!@ dtallwasle @t 36 mhé?:é;:%s;tﬂag_llz)n@fpﬁ@awm
nitrite, an s ur a S 0

f 1 uor ophenyl 8- "&6prd Q%gﬁétﬁgx g%ﬁ é(%ﬁ? 4Ry &5 A 8i fone
prepared i n ghefsamre meﬁhaora§heny25 Ex&thgxﬁy Hhﬁsopxbpya—Waswﬁﬂhmeg%ed to
reactiog,for er,at | was
corrpletg0 6%%f£§¢yégi%lﬂ1agﬂgoé$e %ﬁﬁbxﬁhe red %féegil%?%t € aqueous
m xture was ﬂﬁ@h)ﬁm&lddwaﬁealﬁy(ba§@ﬁngEQ5iKgEﬁNN@@GGQﬁs4sdérﬁﬂiﬁ@%ﬁox|de
sol ution (43:3@ri.)%6 L DsOpLEpPLL 8L Ried hehyRizatbdri@e PE 08ust auTha 1 eryBtal -

pyrimidinone) .

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 agquecus mixture was then neutralized by
adding 257 g of agueocus 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
prdduct- The yield was 94% (based on the amount of 4- (4-
35  fluorophenyl) -6-isopropyl-5-methoxycarbonyl-3,4-2 (1H) -



| i ne product was collected by filtration and dried to ob- tain 93.3 %
4-(4-f 1 uorophenyl)-2-hydroxy-6-isopropyl- 5- nethoxycarbonylpyrlnldﬂ eﬂﬁ%m@

col orl es r Line product. The yield was 94% (based on
4-(4 35 ?W&d%ﬁﬁﬁgﬁ I -6-rsopropyl-5-nethoxycarbony|-3,4-2(1£&Qﬁf g H%& 2006

MD 03/000439 PCT/JP02/07129 - 25 di hydropyri m di none). [Exanple 7]
Preparation of 4 - (4 -fluorophenyl) E | sopro - :

pyl - - 5- net hoxycar bonyl - 2- (N- net hyl - N- me ﬁénesulfonyl- 5 am no)pyrimdine In
a 200 mi-volune glass flask equipped with a stir- rer, a thernoneter and a

ref lux cond 81 g (20 nmmol .) of

4- (4- fIuorop%gh§%¥&§6§r§%g§§g€ 30-- propyl - 5- met hoxycar bonyl pyri m di ne,
3.59 g (26 Mol .) of 10 pota55|un1carbonate (avai l abl e from Asahi 4 ass
Wor ks, ty CL€ (3! 0 m
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Subsequent - vy, actron_m xture was cooled to roomtenperature. To the

cool ed reaction nit @ e2WRr Blay@dare galass 26lagkopgpigpred with a stir-
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reduced pressure

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 coocled mixture were added 25 mL of water and 20 mhL 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 obtaln 6.58 g

30 of 4-(4-fluorophenyl)-6-iscpropyl-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-fluorcophenyl) -2-hydroxy-6-isopropyl-5-
methoxycarbonylpyrimidine) .

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



resi due was crystallized fromheptane, to obtain 6.58 g 30 of 4-(4-f
| uor ophenyl ) - 6- - i sopr opyl - 5- met hoxycar bonyl - 2- (N- 12 JAN 2006

nethyl-N—q&%ﬁ@ggﬁglfonylanino)pyrinidine as a pale yellow g&¥5L@$¢%g@

product . was 86% (based on the anount of

4- (4-fl uorophenyl)-2-hydr oxy-6-isopropyl-5- nethoxycarbonyl pyrimdine). 35
[ Exanpl e 8) Preparation of 4- (4 - f Iﬁgéophenyl) - 6 -1 sopro 12 JAN 2006
WQ 03/00(439 -26 PCT/JP02/ 07129 pyl -5-nethoxycar bonyl - 2- (
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t - pent oxi de, and 4 tonhtril r 11 }< re was
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was cooled to a t erature o reactron mxture were

added 28.2 gPrCEy8 TRMNSTheXYReRPPRYILRYEHERCE U ondfi BeTardd 886 Moyl (R42L15

mol . ) of - sodiodim REFpit 8R1 dEheanix Buue oK etefbnfrride,f emddnendour
and then heated to .75-82C for 2 hours. ug%fr refluxgn%gato carry out a
reaction. Aft&F NG dBEXFIRheWEe ScERpretts athe® R turdedl dBHeEESo room

t enper at ur e. To thiee neiootede nivasustowdy adidill 36 Ilgof 180 waidr.) BE wqueous
Crystal Fone ooshret bt O oP kL Bt e bt ol P b i &t on
and dried, toushed w5 .3 et sqatirpoudeopiraatyre- i sGubsequently,
the reaction mixture was cooled to a temperature of 0-
10°C. 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-fluocrophenyl}-6-iso-
propyl-5-methoxycarbonyl-2 - (N-methyl-N-methanesulfon-
25 vylamino)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-
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tolreacti on efihydropynermpedinone as a colorless crystalline product.

2) In a 200 L-vclume glass-lined reaction vessel
equipped with a stirrer and a thermometer were placed
62.5 kg (615.6 mol.} of diluted nitric acid and 0.5 kg
(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
(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
to distill methanol off. To the residue were added 96.5
kg of acetone and 96.5 kg of watexr. 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-
tone/water mixture, to give 17.9 kg of 4-(4-fluorophen-
y1l) -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-
phenyl) -2 -hydroxy-6-isopropyl-5-methoxycarbonylpyrimidine
prepared as above, 107.7 kg of butyl acetate, 11.1 kg
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collected on a filter paper and washed with a ace 30 tone/water mxture, to
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tion. Subseq e reacfion mxtlare was c oom t enperature. To
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mixture were added acetone and water, and the organic
liquid portion was separated. The orgamic 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
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was separated, washed with a saturated agueous 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-flucrophenyl) -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
W A, (CH,CON, nm): 194.7, 276.5
25 IR (KBr, cm): 2980, 1728, 1542, 1508, 1227, 1086.
IH-NMR (DMSO-d, & (ppm)): 1.33 (6H, d, J=6.8Hz),
3.1-3.2 (14, 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—isoprqpy1—5-methbxycarbonylpyrimidine
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-
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was neutralized with a saturated aqueous sodi um hydrogen” carbonate
sol uti oA9 ThdheeRHEl 3CREREGURBEELAX WA SRRAEERAct Washpth vty |a

acetate. 10 Eeftdved as@iades POHEL0M WS el af STt Yeshednd Brizd
over anhydrous magnesium sulfate. The dried 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-methanesulfonyl-
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 wunder refluxing, to'carry out

30 reaction. After the reaction was complete, the reaction
mixture was cocled to room temperature. To the cooled
mixture was added 10 mL of water, and the agqueous 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



saturated aqueous sodi um chloride solution, and dried over anhydrous
magnesi um sul fate. The dried ethyl ace- tate portion was filtered arld JAN 2006

concentr reduced pressure, to obtain 0.80 g of
2- chloro%eﬁﬁﬂwpﬁggro 15 phenyl)-6-i sopropyl - 5- nethoxycarbonyrwi?Fﬁv I ne as a

colorless crystalline product. The yield was 760 (based on the anount of
4- (4-fl uorophenyl)-2-hydroxy-6-isopro- .qyl -5-nmet hoxycarbonyl pyrimdine). 20
[ Exanpl e 121 Preparation of 4- (4-fluorophenyl) -6--isopro-
pyI-5-nethoxycarbonyI 2- (N- et hyl - N- met hanesul f onyl - anino)pyrinidine In a
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was extract efORFER ephyhecurQiRt ¢ﬁe2e€h}Pr9mﬁﬁﬁ%rf%@@?@§ﬁewa§)sébarated

and dried ovggO?ggﬁ§qog§ﬂ@§gﬂ§§y@gt§5n sub{atimi dikee)dried ethyl acetate

portion was filtered and concentrated under reduced pressure. The residue
was 12JAN2006 WD 03/006439 -31 PCT/J P02/ 07129 purified by silica gel colum

chronatographmxampnemw3]\NﬂxepﬁiaﬁaaﬁOOfenuqnpflhﬁn@mgheh?yb-aeekﬁgﬁxﬁ2:1
phenyl 1621 dBb 53y oS FRR R dr g oo TSt (R sy Lok b Prrimidine
met hanesul f onyl aminoppydtrindirieolThe gilabd fass3o wemsplaoadt A6 .&gunt  of
2-chloro-4- (351 yorppRenyldr G- (4- fluorophenyl) - 2-hydroxy-6-isopropyl-
5-methoxycarbonylpyrimidine, 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. Bfter 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
W A (CH,CN, nm): 193.7, 276.8
35 IR (KBr, cm?): 2980, 1724, 1562, 1391, 1250, 1175,
1079, 971.



I sopropyl - 5- met hoxycar bonyl pyri m dine). [Exanple 13] Preparation of

4- (4-f 1 uor ophenyl )-6-i sopro- 10 12 JAN 2008
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was slowy added 5.12 g (44.7 mmol .) of methanesul fonyl chloride, and the

resulting m xture was sugﬁgcted to reaction_at 20-25C for_2 hours. After
te;

the reaction vas eonpfet €Dk t Re{BRIBLY | of - APxtlGHe Was JTxfaedi2b, 60 nL of

water. The aqueous reaction Ri ppur@mrasmex-atgacied, wsth tpoluenes and the
tol uene portion was separat- ed. The tol uene pgﬁ%ion was washed with a

saturated aqueous sodi um chl{@Fi d&)sol Ut& oh- &n ri ®d-over anhydr ous

magnesi um sul f at e. HAN®: dpsedopuRt Yteawmsed 1 t4deredlasd (2 HOMCENEr (@4ed) under
reduced pressure. The re %gusaggz crystallized frommethanol, to give 11.3
g of 4- @4- quorophenyI§ ®6-"rsopropyl - 5-nmet hoxycarbonyl -2 -nethane-

sul fonyl oxypyrim dine as a colorless crystalline product having the

bel ow- ment | oned charach ef | shie3arIRT o B £0(425188-0phRATAT 1 105pR00UNt
hydr oxy- 6-i s@prloBAméthexporybantydnyl-pir- o Hieresuhf pnyloki0 pyaticniNize, E
1175, 1070, 071, 12 1300 2005 U0 % S Se KT KR 0710 a2 b e R
(CDC13, 16 (ppi®D-% mmaB. | 66f 4; (4=4 le@ropherzy bh-2 4hydrpxys 660 SEL OBY 1 -
7.1-7.2 (2Hg $ethdxyBarbdniZPyrihidine, 12.5 g (123 mmol.) of tri-
ethylamine, and 95 mL of acetonitrile. The mixture of
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
agueous 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-
sul fonyloxy)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, mm): 194.9, 275.2
IR (KBr, cml): 2961, 1734, 1539, 1389, 1352, 1247,
1090, 980.
35 IH-NMR (CDCl,, b(ppm)): 1.23 (6H, 4, J=6.8Hz),

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



HRVS @ 368.0842 (theoretical value (C15H17FN205S (M) ) 368.0892) (Example
14] Preparation of 4-(4-f |uorophenyl)-6-isopro- 17 JAN 1006

pyl - 5- et nyl - 2- (p-tol uenesul f onyl oxy) pyri m di ne | avol unme
gl ass fla‘gﬁf@é@?@% aced 27.6 g 10 (95.1 nmol.) of 4- (4-f|n%‘grr”(2)‘%2’8ﬂl1§?)

- 2-hydr oxy- 6-i sopropyl - 5-met hoxycar bonyBpyrirnidine, 12.5 g (123 mol.) of
tri- ethylamne, and 95 nlL of acetonitrile. The mxture of the flask was
chilled to 0-5C in an ice bgth. cfgythe chilled m xture was slowy added
20.0 g (105 mml.) of p 15 toluenesulfonzt chloride, and the resultin
mxture was subj d t4t4 bkt ? ohtheoretasels rlofe howrilaENe @S (Mg
reacti on was conplete, 294t heoneaction m xture was added 95 niL of water.
The aqueous reaction mxture was ex tracted with toluene and the tol uene
portion was separat- 20 ed. The toluene portion was washed with a saturated

aqueous sodi UR*ENRYS deS 5oPLeParakaandrifed -dvierf lamnepenryl mfnésrore-
sul fate. Th rke 1 it er : reduced
pressure. Tﬁ%grgsﬁaggé%gégrggé taF|?ﬁﬁ}%ﬁgﬁ%ﬁnnfiJﬁ#fgfﬁﬁ%?@ﬁﬁ%s.9 g of
4- (4 25 fl uor ophahyl prcethamsr o Exarplee L h oxye ardpeatdd 2xéeptt dbnarelacing p-
sul f onyl oxy) pyri m di_.ne as col or] ess crystalline_produc havi ng _t he
bel ow- ment | %)‘ﬁé‘ﬁr‘%ﬂ&f%]e ‘P?@?.‘)’lt%héaﬁ él QOSV\PB@C’%SE) ?gag@&z@ﬁets fomaidnt of
4- (4-fl uoroghenytya2- hydroxy-6-isopropyl -5-met hoxycar bonyl pyrim dine). 30
mp.: 94-96C WV ;L,,1. (CH3CN, nm : 194.9, 275.2 IR (KBr, cm1) : 2961,
1734, 1539, 1389 The3% wap4htaimsd, 398D, g 36f 14+ NWVRELaDBbBher® )pm) ) 1. 23
(6H, d, J=6,8Hz 2.45 H..s 3.0-3.2.(iH 3. 74 12 JAN.2006 WO
03/ 006439 Ptﬁ?g%gag}0§1§§£g§§ycgrbonyl 2 ﬂénieﬂgsulfony oxXypyrimidine as

a pale yellow crystalline product having the below-mentioned

characteristics. The yield was 96% (based on the amount

of 4-(4-fluorcphenyl)}-2-hydroxy-6-iscopropyl-5-

methoxycarbonylpyrimidine) .

'H-NMR (CDC1ls, & (ppwyy : 1.21 (6H, d, J=6.4Hz),
3.0-3.1 (1iH, 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 - f luorophenyl) - 6 - 1
sopro - pyl-5-methoxycarbonyl-2-(2,4,6-
trimethylbenzenesulfonyloxy) pyrimidine

The procedures of Example 13 were repeated except for replacing p-
toluenesulfonyl chloride with 23.0 g (105 mmol.) of 2,4,6-
trimethylbenzenesulfonyl chloride.

There was obtained 37.7g of 4-(4-fluorophenyl)-6-
isopropyl-5-methoxycarbonyl-2- (2,4, 6~-trimethylbenzene-
sulfonyloxy)pyrimidine as a pale yellow crystalline product having
the below-mentioned characteristics. The yield was 84°-.
{(based on the amount of 4- (4-flucorophenyl)-2-hydroxy-6-

isopropyl-5-methoxycarbonylpyrimidine) .

'H-NMR (CDC13, & {PPM) ) : 1.17 (GH, d, J=6. 8Hz) ’



J=8.5Hz) . FIRMS : 444. 1155 (theoretical value (C22H23. FN205S (M+) 12JAN2WB
444.1194) [Exanple 151 Preparation of 4-(4-fluorophenyl)-6-isopro-

pyl - 5- et hoxycar bonyl - 2- benzenesul f onyl oxypyri ni di ne The procedur es

Exanpl e 1%‘%%*@“+épeated except for replacing p- toluenesul?%ﬁgrm%WF6?lde
with 18.5 g (105 nmol .) of benzenesul fonyl chloride. There was obt ai ned
39.3 g of 4-(4-fluorophenyl)-6- '
i sopropyl - 5- met hoxycar bonyl - 2- benzenesuBfenyl oxypyrim dine as a pale yell ow
crystalline product having the beIOMFnentioned characteristics. The yield
was 96% (based on the amount of 4-(4-fluorophenyl)-2-hydroxy-6-isopropyl-5-
met hoxycar bonyl pyri ni di ne). 2ZH3KVR3HCDG3, 3. 6@PW§% 'si 28 .63 ., {(JHG. 4Hz) ,

(ot om TExanl o 161" Preparhti o8 7a 2(44};2 {S4m {: Iuorélglhenyl) Pm@G 7.2 |-83(2)pro

(2H, m . [Exanple 161 Preparatlon of
- pyl - 5- net hoxycar bonyl - 2- (22H4, mg-, t%i4vet h§| b8Hzemesul f onyl oxy) pyrim di ne

The procedures of Exanple 13 were repeated except for replacing p-

t ol uenesul fonyl chloride with 23.0 (205 nrm 2,4, 6- _
trimet hyP benﬂéﬁﬁﬂ@l@w&W]chPB?Pé§atﬂ9§w9@w%“6%t5@ﬁ@§09heﬁjhh‘6 isopro-

4- (4-f1 uorophgaylg- rﬁeth@ﬁpégiabbn?ln@t-mxwagh@ﬁyisapfépﬂzaﬁeh@éfﬁéuibenzene-

sul . f onyl oxy) r|n1d|ne as gale yel | ow crystal line product having the
bel ow nenti o d@%?%@%@ €€ The yield was 840-. (based on the anount

of 4-(4- quorophemW@:ﬁk@gddnxysGof’ﬁmmmyﬁé IBrmmhexyepehaﬁwlmwﬁé@ﬂine).
o MR P o2 Mo A afaglhy Whlgrsde 2l 208 16 0s
10 mmol.) of 2,4,6-triisopropylbenzenesulfonyl chloride.
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 (CDCl,, &6(ppm)): 1.12 (eH, &, J=6.6Hz),
1.19 (12H, 4, 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-methoxybenzenesulfonyloxy) -
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 cobtained 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) .



M j 3.73 (3H s), 7.00 (2H, s), 7.0-7-2 (2H, M, 7.4-7.5 (2H n). 5
[ Exanpl e 17] Preparation of 4- (4-fluorophenyl) -6-isopro- 17 JAN 1006

pyl - 5- et Mﬁgﬁ?ﬂpyl-Z-(2,4,6-triisopropylbenzenesul- fony&gﬁxhg%ﬁ%qbdine
The procedures of 'Exanple 13 were repeated except for replacing

p-tol uenesul fonyl chloride with 31.8 g (105 10 mmol.) of
2,4,6-triisopropyl benzenesul fonyl chloride There was obtained 47.1 g of

4- (4-f 1 uor ophenyl ) - 6- -35-

I sopropyl - 5- met hoxycar bonyl -2- (2,4, 6-triisopropyl benzene-

sul f onyl oxy) pyri m di ne_as l e yellow crystalline prod- uct having the
bel ow nent i oned ché?ﬁ@ﬂ%rﬁéhéi%i 5ﬁ&&ﬁﬁ§5yi P%SmééHSQQr(Hﬁﬁédg%%?the anmount

of 4-(4-fluorophenyl)- 2--hydrox®g-.6-iEaprapy) - %- net hgrycanbony| pgr i Al ne) .
20 " H- NWWR (CDC13, 8 1,12 (6 , J76. , 1. 12H, d
J=6. 8Hz) (1 27- (6H,(8PM)J=$?|'H%)-,9(92.F@%. gid(lif@n% ?.-é’i”-g@.(flhﬁlr'?n?, 3.73

(3H, s), 4.1-4.3 (2H, m, 7.02R,1m)(,2H,.597.7 7(20, (&H, .07 7(ZH7.84(2H, m

. [ ExanpLe 18] Preparation o _%-&4-3;;gﬁ@phenyl)-G-isopro- 25
pyl - 5- methoxycar bonyl - 2- ( p- net hoxyben sul f onyl oxy) - pyrimdine The
procedures of Exanple 13 were repeated except for replacing

p-toluenesulf%9¥! orhde Wi éé% _ e e _
p- met hoxybenz[enesn-tﬁ i]%nj&/?)dc h?%%?g%%t %jéér)gq Wgzgo %]b%%?%gge?éllé g6 of SCPLO
4- (4-f 1 uor oppaydyi5-reethoxycarbonyl -2 - (p-chlorobenzenesulfonyloxy) -
isopropyl-5-g$&ﬁgé¥%fﬁgonyl-2-(p-nethoxybenzenesu|fonyI'- oxy) pyri m di ne as
a colorless ystal l 1 ne product havin t he bel ow nentioned characteristics.
The yi el@ was 91%THPREACBANRE RiodAEBIL-Y3-¥eXor BEREAHS 2X5aIPBxy - 6-
35 ; sopr2 ;)pyl gmém@ﬁﬁ@opthYﬁeme@ﬂ%n}ﬂl =P 2886 WWEHOI00L 439 (105
PCT/JP02/ 07123 139 of p-chlorobenzenesulfonyl chloride.
Thére was obtained 39.9 g of 4- (4-fluorophenyl)-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-methoxycarbonylpyrimidine) .

20 JH-NMR (CDCl,, S{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-menticned characteristics. The yield was 62%
(based on the amount of 4-(4-fluorophenyl)-2-hydroxy-6-

35 isopropyl-5-methoxycarbonylpyrimidine) .



5 ' -HNR (COCI3, S (ppm) @ 1.25 (6H d. J=6. 8H) , 3.0-3-2 (IH ),
3._74 (3K S), 3-83 (314, S), 6.9 (2H dd. J=2.0, 0.C). 7.0-7.2 1024 0%
, 7.5-7. 7 (2H 8 07 (2H dd, J=2.2, 9.0%). [Exanple 1ol
Preparat|8% 8?"1 %1 uor ophenyl ) - 6- i sopr o- TAPO2/07129

pyl - 5- met hoxycar bonyl - 2- (p- chl or obenzenesul f onyl oxy) - pyrim dine 10 The
procedures of Exanple 13 were repeated except for replacing

p-tol uenesul fonyl chloride with 22.2 g-8465 mmol.) of

p- chl orobenzenesul fonyl chloride. There was obtained 39.9 g of 4-
(4--fluorophenyl) -6-

i sopr opyl - 5- met hoxVicaPBon{FR81 (.p-Lip@rbben ehds dbFongd - J=p BHF) pyri ni di ne

as a colorless crystalline product chayimg dhe @ebgwqggnt@qnedy 1-7.2
characteristics. The yield m%% 890 (based on
y-

4- (4-f1 uor ophenyl ) - 2- hydr oxy-'65:i 8pr opy? = 5~ %k%ﬁxy@ r:b8n>7| B8 nl ne 20

"H-NWR (CDCI 3, b (ppm) : 1823,3(6(|1Hddd] Gr-6Hzy, , 8. 3HQ~3 2 (1H m , 3.74
(3H, s) ,.7.1-7.2 (2H,rﬁ , 1.5-7. 7 (4H,rﬁ , 8.0-8.1 (2H, m . (Exanple
20] Prepé%atlon of 4-(4-fluorophenyl)-6-isopro- 25

pyl - 5- met hoxylEatdngiy - 2112 PmbpmnmumnemmmeydeﬁymerpphemmeKE11E0pro—

procedures of a ed | _

p-t ol uenesul fa%yfgm\lﬁ of | ﬁ'ggégpﬁ%% (I\fﬁéﬁ& @Téﬁﬁgﬁ%sﬁQfonyl

2- ni t r obenzeresind)awy imhtldniede. 30 There was obtained 28.0 g of

4- (4-f1 uorophenyl )Irﬁsa'égpﬁﬂp%lﬁn\%e %z%cafl%w'- &gp@atm% Zaergeéyffony'
i"n

oxy) pyrim di ne as an opaque crystalli'ne pr.oduct ha omfnentloned
char act &0 st i%&¥, - YeEaMGEETe20d @hasdd Bh FoRA %Eﬁﬁ@ﬁt were placed 19

4- (4-f1 uor ophenyd) -2-eL 0Xy of- N3 metIfAnRAHareHEl RexE/aERO NYINEY frhdti dlna)

12 JAN 2006 mmol.) of sodium t-pentoxide, 7.5 mL of acetonitrile, and
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 carxy 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 agqueous 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 (columm: 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-methanesulfonylamino) -
pyrimidine. The yield was 75% (based on the amount of 4-
(4-fluorophenyl)—6-isopropyl-S-methoxycafbonyl—Z—(p—

30 toluenesulfonyloxy)pyrimidine} .

(Example 22} Preparation of (2-amino—4—(4—f1uorbphenyl)w
6-1sopropyl-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-



WD 03/ 006439 PCT/ JP02107129 -36 1H NMR (CDC13, S (ppm)) : 1.17 (6H, lfz R/ﬁﬁ%%
8Hz) , 3.0-3.2 (1H, m), 3.75 (3H, s), 7.1-7.2 (2H m), 7.5-7.6 (2H

7.7-8.0 (\§H03Mm 8.33 (1H, dd, J=1.7, 8.1Hz). 5 [Exanple Zgé,rﬁf,@ﬂ%r@}io’n of
4- (4-fl uor opheny f 6- i sopr o-

pyl - 5- met hoxycar bonyl - 2- (N- net hyl - N- et hanesul fonyl - am no)pyrimdine In a
25 mL-volune glass flask equi pped with a stir- 10 rer, a thernoneter and a
ref |ux condenser were placed 196 ng (178 mmol .) of

N- net hyl met hanesul fonam de, 198 ng (1.8 mol.) of sodiumt-pentoxide, 7.5

m. of acetonitril nd 667 1.5 |.) of . o
4_(4_f|uorOppgﬁﬁﬁiTgﬁ@ﬁ&@gfyggggonyfﬁgzmgthanesulfonyloxypyrlmldlne

met hoxycar boayld %-.(1p-riol @lﬁnteéuféhyﬁh:@ﬁdmm m TheemiXbared was st Erined
heated to 81-82C for 1. out reaction.

h f t
After the ref |8?%em%%%¢§]f§ngpﬁe %%ﬁ%ﬁlﬁQ?E?gg&%&g G&)&W’%aroom
tenper- aturatmbsdherepof@d caxtyiegasitaddesctifonl oAfveterthe anshthe

aqueous g1 Xt 56, wep EXLEAE L 1) BIMYE Ge81L 8 20, dRe eyl gae et ale.

portion Was sepa Ted over anhy sSrum-su
dried ethyl &denamaixtpore i ornl@sagibuersediatiiceneeat thead swidectraduced

) b h
?Lifumi“r%kﬁ%éa%%%% e LB, oy atis e@ﬁg@écéﬁéwsﬁl PR arny
ratio)). Theraless VEHIREM o aReangaslrated faQeedpseagdjus: chdsmokye - 5-
met hoxycar bogyhu2-i(d, Weéﬁwldﬂéat 608es WIS MRAgneX¥ i Ll SunFackhe yiel d

was 75a_( bas

e the anpun
(4-f1 uot pheﬁ%ﬁ) Qi%ﬁn% H@Fﬁ&%&h&?ﬁbﬁﬂl§ﬁ¥iﬁ gpd concentrated
t ol uenesul fonma@ty)nadumdilpn@éssxbﬁaanpmé%bﬂmrms gpu@fl.f(lédifh)ﬂ() 4-

(11 or ophenfih . S5 9RL YL S IBRIRSOAYY YT ) 2Ry ure
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)-6-1isopropyl-5-
methoxycarbonyl -2-methanesul fonyloxypyrimidine) .
6-isopropyl-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 fumnel 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 mlL 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 aqueocus 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-



35 rer, a thernoneter and a gas inlet were placed under ice- chilling 1.00 g
(2.71 nrrrol.) of 4-(4-fluorophenyl)-6-iso 1 2 JAN 2006 WO 03/ 00043q2JA 7006
PCT/ JP02/ 07129 -37- propyl-5-net hoxycarbonyl - 2- met hanesul f onyl oxypyrin di ne
and 8.1 n, of . tetyahydrofuran_ The mixture was stirred at pegpiAsmssature
for 12 holrs under gaseous anmonia atnosphere, for carrying out reaction-
After the reac 5 tion was conplete, 10 nL of water was added to the reac-
tion mxture. The aqueuos m xture was then subjected to extraction with

tol uene. The toluene portion was sepa-"?gfed, washed with a saturated
aqueous sodium chloride solution, and dried over anhydrous nmagnesi um

sul fate. 10 The dried,tpl uen rtiqn il,ter nd .concent rated under
reduced pres sﬁ%pr%¥lfgéwgﬁgl $ aﬁﬁ%’%‘{ﬁﬁi B’&““‘S?—%’?&‘“&&%ﬁ%ﬁm@ :

chr omat ogr aphihe cpl abn: wiéak 6 7Gel (Ha28d, on etlue namohexand’ et-h{d - Atedabe (2: 1,
vol ume rati o) e hned - ahno- 4- (.4- ~

| uor ophenyl ) - (“T“I-lsr%hﬂl?bil%%?g%?@r%et 5&%@29’%6%%?%9?1 1l cgﬁ néi.(t eef}il%a FN¥as 800
(based on t heogpymimbdfiinet} 4-f | uor ophenyl ) - 6-i sopr opyl - 5-

met hoxycay bonyl - 2- - met hanesul f onyl oxypyri m di ne) . .

6-1 sopropyl - 5- met hoxycar bonyl pyri m di ne 20 [ Exanpl e 23] Preparation of (4-
(4-f1 uor opheniFyampl & s34] pr BpEagastdin i ot + bdn§lueroRe i Jank nbBOPEM~di ne

In a 50 nlL-vghymes ghasiokiaakreayiineed M 1@ Shet hah@lsuldd peter and a
dr oppi ng fun%él was %I ag;e(%l’ 6.00 "g (16.3 nmml .) of 4- (Shlf I%%Egjhenyl)

- 6-i sopr opyl -BYX¥RIGERBoxycar bonyl - 2- met hanesul f onyl oxypyrimi dine. Into the
flask was sl owy dreppedoongervidemehidlday H£186kgeqtippedmpith ai agtieous

40 wt .. r@t hyl am ne Sﬁl ution }he r(f- sulﬂid_gg m(')xture was sti rried for o?e
hour at Xtthe S&e tRnk pEIQPGFEY SR & WEOPEEREESN WeAS &35 Badtion |
30 was conpl ey e{3@60 ol . Watér 4wdst -edidenraphemel i e2ehyoiroxy -G ursopibe
aqueuos m Xt yhe Was,tORB. SHAFeekSd thA-#dine, 3.0 g (30.0 mmol.) of
triethylamine, and 150 mL of toluene. The mixture in the
flask was chilled to 0°C in an ice bath. To the chilled
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 {(colunm: 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-trifluoromethanesulfonyloxy-
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 (KBr, cm?): 3421, 2978, 1737, 1570, 1429, 1222,
- 1136, 973, 851
W-NVR (CDCl,, & ({ppm)): 1.33 (6H, d, J=6.6Hz), 3.1-
25 3.2(1H, m), 3.80 (3H, s), 7.1-7.2 (2H, m),
7.7-7.8 (2H, m)



traction with toluene. The toluene portion was separat- ed, washed g
satur ated aqueous sodium chloride solu- tion, and dried over anhydr JAN 2006

magnesi u The 35 dried toluene portion was filteredgng 129
concentrg%éﬂb{ﬂdﬁﬁ reduced pressure to give 4.81 g of 4-(4- Fﬁhong enyl)-6

1 2 JAN 2006 WD 03/ 006439 PCT/JP02/ 07129 -38

I sopropyl - 5- net hoxycar bonyl - 2- N-nethylag1nopyr|n1d|ne The yield was 970
(based on the amount of 4-(4-fl uoro-

phenyl)-6-isopropy|-5 nethoxycarbonyl 2- met hanesul fonyl - oxypyrimdine). 5

[ Exanpl e 24] Prep o) hen -6-Lsopros

pyl - 5- net hoxycar b g??l@%&%%ebﬁﬁ %F%%ﬂi|BQQPﬁpﬂghﬁ%«ﬁﬂﬁ§hﬁ4%f%%o
mL- vol une gl ass flask eanQpeﬁem Jth a stir- 10 rer, a thernoneter and a ref
| ux condenser were placed 8.7 g (30.0 muvl.) of 4- (4-fluorophenyl)

- 2- - hydr oxy- 6-i sopro- pyl-5-nmethoxycarbonyl pyrimdine, 3.0 g (30.0 nmol .) of
triethylanindﬁban@b1602ﬁi oPreglanersl.oThef M x{ 4 € Luropdireny] hsk- waspaki- | ed

(30,0 s ) BB e s B e e e B R g i

ture was subpynkmidtnﬁeactlon for 3 hours at the sane tenperature After

the reaction was cgnphesgo he-tRAuMLastAon ﬂégyrég{gﬁ?ﬁ%ﬂ%lgﬂ glcefir-

wat er. From the 20 aqueous reaction, mxture, an or iqui d portion was
separ at ed. TFF@%r gant eYTgHes SFo A vﬁ%f%‘é%c%‘ﬁlflﬁﬂﬁp&?r WWRle? PLagedd=-9

pressure- The res otmem@i PUBIET ied(HYE 1nsbroElRenpl ) col- Wﬁﬁb?@ﬂ@lﬂgb@%)‘
(col um; Wako nt hexanel ethyl acet at : %
ratio)) 1925 fﬁéfés QGQFXF §O§' 109 £ 1 rﬁogbﬁﬁééﬁifmgoﬁsgppg
pyP-S-nethoxynamhﬂnwlamineufhudr&ﬁbmﬂanméumﬁbmghexy Thyer imnii>diumee hami aget he
bel ow menti ogqd Gh3LACTER1$1LAES €25 0°C in an ice bath. To the chilled
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 agqueous reac-
tion mixture, an organic liquid portion was separated.
The organic ligquid 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-fluocrophenyl) -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-5S-methoxycarbonyl-2- (N-methyl-N-methanesulfonyl -
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-5S-methoxy-
.. carbonyl-2-trifluoromethanesulfonyloxypyrimidine, 1.45 g



a colorless oil. The yield was 74% (based on the amount of 4-(4-f
| uor ophenyl ) - 2- hydr oxy- 6-1i sopr opyl - 5- met hoxy 30 car bonyl pyri m di ne). %Ah%%ﬁ
(KBr, cm): 3421, 2978, 1737, 1570, 1429, 1222, 1136, 973, 851 1H N

(CDC13 b , 1.33 (6H d, J=6.6Hz), 3 -1- 3.2(1H m,

1-7.2 (?&W:‘W(’”’? 7-7.8 (2H, n) 1 2 JAN 2006 WO 03/ 006439" é@ﬁ?fg’gﬁ%ionzg
-39 HRVE @ 422. 685 (theoretical value (C3,6H _4FAN20SS (M) ) 422.0560)
[ Exanpl e 25] Preparation of 4- (4-flurophenyl) -6-isopro pyrindine In a
300 ni-volune glass flask equi pped with48-stir- rer, a thernoneter and a ref
| ux condenser were placed 2.9 g (10.0 mvbl . ) of 4- (4- quorophenyI)
-2-hydroxy-6 -isopro 10 yl - 5- met hoxycar bon yrlnldlne g (16.8 mol .)
of triethyl afithe mRalsd RE BPtEsISENR. C ﬁnaizﬁur@waﬂta&:élefimm Wako

chilled to Oguﬁy@wule@ bat bq_To drhe- LA | dedde Xb&ﬁﬁ]ﬁ@%ﬁﬁdﬁ”ﬁ' ded 2.4 ¢
(14.1 mmol  of tri fT'uor onet_ hanesul f onyl~ chl A and _t he resdf??n

mxture 15 RECEBFect oaSt BIFENES RS (ﬁe@tﬁéu%’ &tzzt‘ﬁgféjgnéfo%r?p&@uﬁﬁure

After the reagtden ﬁ@ﬁlﬁ:@.ﬂﬁ@et ezo lcaithe dieacteant 1Bt UnEtwas tﬁ&’é‘eﬂeéﬁ nL of
wat er. From the aqueous re g#%n1xture an oﬁganlc | i quid portion was
8F§ ‘P

separated. THEWBRERI COTP § FrEdetLonBe Pﬁ?é&eﬁh§gxﬂr uk®d 20
pressure. Thedg®sittkepaastpuel.fi b hhesitézat goh miktnmre ehkraraiddgedphy

Fai o). Therl vt BRtar naftd. By B Seer ey, alfohRer o TLReg, o
- met hoxy car lpsngtion wa$|sEQamBMEﬁhanéﬁmmeganxprnqmndlmaﬁtﬂommp625 the
bel ow- ment i ongdachargeter hSkhesrat & R ESSs88ium chloride solution

10 and concentrated under reduced pressure. The residue was
purified 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



The yield was 660 (based on the anmount of 4-(4-fluoro- g
phenyl) - 2- hydr oxy- --isopropyl-5-nethoxycarbony|pyrini- dine) . 30 ﬂé&éﬁ%?@

26] Prep t (4 -fluorophenyl) -6-iso- propyl -5 onyl
fret hanesul fonyl - am no nimdine In ab ass
- 2- a\%ﬂ’ |39'qﬁ\§ h | f onyl ) pyni m di gﬁﬁ;@‘*ﬁ%‘fﬁ% gi

flask eqU|pped with a stir- rer, a thernoneter and a refl ux condenser were
placed 3.0 35 g (7 mmol ) of 4-(4-f|uorophenyl)-6-isopropy|-5-nethoxy

car bonyl - 2- trifIuoronethanesulfonyloxyb???nidine 1.45 g 1 2 JAN 2006 WO

03/ 006-f 39 PCT/JP02/ 07129 -40 (10.5 nmol .) of potaSS|un1carbonate (avallable

from Wako ku Co Ltd eci ade and of _but acet

The mi xture %&é&&ﬁ’é@?ﬁ%ﬁ ig lfjoﬁg%ﬂt%grﬁﬁ errI(Ef I"@ﬁr%g toreg ry
out reactionthaftt €r.a e ofat- (8- fmmmﬂmphemy&ﬂeﬁelstEOpy%HS{memm Fe was
cooled to r erat ure. h tio dd nL of
wat er and? n%%”}xgggk H&aﬂﬁgﬁﬁé g%ganﬁgﬂ? ﬁéﬁ¥§?¥Fﬁﬁ)3H§P éﬁ%ﬁed The
organi ¢ |i quiwdspartachceds ﬁhehyda&drwassﬁﬁ%rébadedqoaomheuEMQmmthbﬁr|de
solutlon 10 gng,c der r I \due, was

ur i 1 ed by B oa eyt s eI P PR R Bk B,

el uent : hexaﬁ@ﬂu@ﬂ%ﬂukiﬁmﬁl@XYBPYTbmmdlﬂﬁk ratlo)) . There was obtai ned
2.1 g of 4- (4-fluoro- phenyl)-6-isopropyl-5-nethoxycarbonyl - 2- (N-net hyl -

15 met hanesul f onyl am nq) pyrim di e as a white crystalline product. The
yield was 780 p@%@édﬂ@ri 'élla%hft of 4- (4- f1 uorophenyl) -6- isopropyl -5

- et hoxycar bonyl The gy Hdd fne MebipeRe @:xoz‘@yarmydl 2e) (N-2&dHExaapl e
27] Pre [ﬁt %%§$k§%§£g$luﬁrﬁghe§%§ﬁr |so B%Hd 5§B%§{q§%¥3ﬁébonyl
- y a gl ass
flask eqU|ppEﬁemnﬂventm®m is of value as an 1nterwed1ate compound for
the production of a cholesterol reducing agent (HMG-CoA
reductase agent). The compound of formula (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.



rer, a thernoneter and a ref |ux condenser were placed 1.1 25 g (2.? mol 8
of 4-(4-fluorophenyl)-6-isopropyl-5 2 JAN 100
nethoxycarbon*l-Z-(p-toluenesulfonyloxy)pyrinidine, 0.55 gﬁ%S.O nmol . )

N- et hyl neY R4 R%4#% onani de, 0.69 g (5.0 nmol.) of potassi uRCEAPHEARZE
(avail abl e from Wako Junyaku Co., Ltd., special grade), 0.32 g (1.0 mmol.)
of 30 tetrabutylarrunoniumbrom de, 20 nL of toluene and 5 nL of water-
The m xture was heated to 85C for 28 hours_under refluxing, to carry out
reaction. After the reaction was conplef@?’the reaction m xture was cool ed
to roomtenper- ature. To the reaction m xture were added 10 nL of water 35
and 7 nL.of - acetone, and the organic |i quagmgortion was separated. The
organic liquid portion was analyzed by 1 2 JAN 2006 WO 03/ 006- 139

PCT/ JP02/ 07129 -41 high performance |iquid chromatography. It was confirmnmed
that 0.6 g of 4-(4-f |uorophenyl)-6-isopropyl-5-nmethgoxys:
carbonyl-2-(N—nethyp:hkn€ﬁgﬁﬁ¥§ $ohfla Iﬁ%%%@%?%iﬁigé(EVHEﬂﬁﬁéhﬁgéd- The

yi el d was 63% fbakadegn ltfagndamitho ppyrrisi(dirite compound having the for-
Iuoropheny%)-G-iiopr Eyl-5-nethoxycarbony|-2-(p-

t ol uenesul fony ?)63 i'mdine). [Industrigl Uility] The pyrimdine
conpound, particularly, 2--(N-methyl- 104N et hanesul f onyl am no) pyri m di ne
conpound, prepared by the invention is al ue as an internedi ate conpound
for the production of a cholesterol red ng agent (HMG CoA reductase
agent). The conpound of formula (3) can he. ocomwerted to an HVG CoA
reductase inhibitor by the pro 15 cef¥se dijscl osed é Eur opean Pat ent
Application Publica- tion No. 053147%;\BFRers Med. 3 em, 5, 437 (1997) and

| nt er natibhal Pat ent Application No.OWD 00/ 49014. The disclosures of these |
references are incorporated herein by reference to denpnstrate how a

conpound of foiﬂuaﬁi&ﬁ)RZQSo%_&gkﬂy$@a£§§1C@QtQ&)converted to an HMG CoA
reduct ase . ! '
which comprises the steps of:
reacting a hydroxypyrimidine compound having the
15 formula (1):

20
in which R is the same as above,
with an organic sulfonyl halide having the formula (2):
25 '
R'80,X {(2)
in which R' is a hydrocarbyl group and X is a halogen
atom, or an organic sulfonic anhydride having the formala
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-
y1l-N-methanesulfonamide. :



inhibitor, in particular, rosuvastatin or a pharmaceuti- cally acceﬁtfgkuMB
salt thereof, such as rosuvastatin cal- cium 1 2 JAN 2006 WO 03/ 00643

PCTI J1302(.Q7 =42 CLAIMS 1. A process for preparing a 2-( hyl - N-
nethanesﬁfagiﬁéﬁgﬁino) pyrim di ne conpound having the for @Efﬁﬁﬁ%"%B)
(3) in which Ris a hydrocarbyl group, which conprises the steps of:
reacti ng a hydroxypyri mdine conpound having the 15 formula (1) : 20 HO in
which Ris the sane as above, with an ®3¥anic sul fonyl halide having the
formula (2) : 25 R S02X (2) in which R is a hydrocarbyl group and X is a
hal ogen atom or _an Oﬁﬁinic sul foni ¢ anhydri de having the fornuI%QgSO (2a)

: (R S02) 20 (2ap-in wHIEPTOCRES Phe CIaRE MearithRirasnNabole dnd

reacting therbgstlildbf aded | RPAPERHG IWiIdIDE Edibound with the or-
yI-N—nethanesuItonanlqg. %Eg N_2 031110 13 PCT/JPOZ/O{l%%r;43 2.
The processﬁﬁnépmﬁﬂ%ﬂcmﬁkr 188t Aot NENOYFAHES | AL bPNELfe aNNydride

hydr oxypyr i nheiine heorgeaattch ot t OE t ke Ofre sgafiigicp Utddyi ohapirdeh it tdierigr gani ¢
sulfonlcsan g&é%%yl—N—methanesulfonamide are performed in the pres-

ence of a base.

10

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

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 1so-
butyrylacetate ester having the formula (5):

\l/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.



and the reaction of the resulting reaction product with 2006
N- et hyl - N- - net hanesul fonam de are perforned in the pres- ence of a B;sjé‘N @
The process of claim 1, wherein the hydroxy- pyrimdine cor‘rBound i s prepared
by oxi di zMRyPHG#¥ydr o- 10 pyri ni di none conpound having t he ?84’%’%\7‘2‘4): 15
(4) wherein Ris the sane as defined in claiml. 20 4. The process of claim
3, wherein the dihydro- pyrimdinone conpound is oxidized using nitric acid.
5. The process of claim 3, wherein the-d#hydro- 25 pyrim di none conmpound is
prepared by reacting an iso- butyrylacetate ester having the fornula (5): .O
CO2R (5) 30 in which Ris the same as defined in claiml1, wth

4-f | uor obenzal dehytle ant@herpaocesshepralssine s of waerpis dliec monpounrd and a
netal salt. 6y slhe ol aim5, wherein the protonic conpound is
a prot onic Lt TSRl PGERs il T o PCT/, JP02/ 07129 -44 7. The
process of claim®6, wherein the protonic acid is sulfuric acid. 8. The
process of claim 5. wherggnplBechBl i Laldim 5 SuREPBEH( het Mrd #es81 A
hydroxypérl m di ne conpound having the formula 10 HO 15 in which Ris a

hydr ocar Byl drfoi9PRRY (TheChy@rd&pyri m di ne conpound of claim 9,
9. A hydroxypyrimidine compound having the formula
(1) : F
10
HO/'QN

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,
Oor 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):

|3

CO.R
30 HN | 2 (4)

wherein R is a hydrocarbyl group.

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



wherein Ris an al kyl group having 1 to 10 carbon atons, a cycloal kyl grou
having 3 to 6 carbon atons, an aryl 20 al kyl group having an al kyl idgylwg
1-3 carbop atons, or an aryl group. 11. A method for preparing. the

hydr oxypy MH1%&° conpound” of claim 9, which conprises oxiHFf%ﬁ&ygnﬁ?hydro
25 pyrim di none conpound having the fornula (4): 30 wherein Ris a

hydr ocar byl group. 35 12. The nethod of claim 11, wherein the dihydro-
pyri m di none conpound is oxidized using4fitric acid. 12 JAN 2006 WD

03/ 006439 PCT/J P02/077 2') -45 13_ The nethod of claim 11, wherein the

di hydro- pyrim di none conmpound_i s prepared b{greacting an i so-

butyryl acet ate est®? - haVRRgMEREOCoQful @lam): 18, cebrresn itheuflEhyRYOs t he
same as defi peg-iiH @1 abAk léompihdt-id g@f@@ﬁﬂé@ ﬁ%t@gc@ﬁ%rm iBothe
presence of Z? 10 protonic co oungﬁgn, a netal salh. %ga_ e nmet hod of
claim 13, whelHAYHRCRF8EBnPELCtomO(Re i sRG pPEFBAR: &did. 15 15. The

nmet hod of claim 14, wherein the protonic acid is sulfuric acid. 16. The
met hod of claim 13, wherein the getal salt is copper(l) chloride. 20 17. A

di hydr opyri m di none conpound hav'rm;é#gﬁ'for- mula (4) : 25 30 wherein Ris a
hydr ocar byl group. 18. The hjﬁtﬁ%yﬁyr df¥one compound of claim 17,
wherein Ris an al kyl group having 1 to 10 carbon atons,

in which R is the same as defined in claim 11,

with 4-fluorcbenzaldehyde 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
AN CO, (4)
0O~ 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.



a cycl oal kyl group having 3 to 6 carbon atons, an aryl 35 al kyl group having
an al kyl noiety of 1-3 carbon atons, or an aryl group. 1 2 !'AN ZOO?ZWQ 2006
03/ 000. 539 -46 PCT/J P02/ 07129 19. A nethod for preparing the AN

di hydropyrim di none conpound of claim 17, which conprises i n iso--
but yryl acBPatd"e¥?er having the formula (5): 5 0 Y CCQ%S@E#”?%Iﬁh whi ch
Ris the sane as defined in claim17, with 4-f | uorobenzal dehyde and urea in
the presence of a protonic conpound and a netal salt. 20. The nethod of ’
claim19, wherein the protonic 15 conb%@ﬁd is a protonic acid. 21. The

met hod of-claim 19, wherein the protonic acid is sulfuric acid. 20 22. The
nmet hod of claim 19, wherein the netal salt is copper (I) chloride. 23. A
nmet hod for preparing an am nopyrim dine com pound having the forrmula (8):

gzs Ni ﬁgeﬁekaeﬁtl“ ]i% hm\rmegﬁbg B%hfspﬁ i -| i Pg%é gg?’au ik isul| féﬁ?al and
group, or anC§W§%§H¥?dﬁeﬁgg?89p§935“&ﬂf§h(%3Wg¥}§%§ FERELT §U§5§ﬁ%§tituted
pyrim di ne cdutympdarktstve ngstee hanvimica i : formula (5):
5
O

YLKJCO2R (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 £
N7~ COR (8)
30 SNPNG

,':{2
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):



12 JAN 2006 WO 03/006439 PCT/J102/07129 -47 5 wherein Ris the sane as
above, and X is a halogen atom or an organic sul fonyl oxy group, 10 r@th 7@m
am ne conpound having,the formula (7): Ri1l1l-1 NH (7) R2/ 15 wherein 6N

Rl and R2,,j ame as above. 24. The nethod of claim 23, i is
met hyl angkﬁﬁgnﬁggnethanesulfonyI. 20 25. The nethod of claiﬁﬁggﬁh@%égein
the reaction of the 2-substituted pyrimdine conpound with the am ne com
pound is performed in the presence of a base. 26. A hal ogenopyri m di ne
conpound having the fornmu- 25 la (9) : -30-Nat wherein R is a hydrocar byl
group, and Hal is a halogen 35 atom 1 2 JAN 2006 WD 03/00(439 _48_

PCT/ JP02/ 07129 27. The halogenopyrinipine conpound of claim 26, wherein R
is an al kyl group having 1 to 10 carbpn atons, a cycloal kyl group having 3
to 6 carbon atons, an aryl- alkyl g havi ng an al kyl noiety of 1-3 carbon
atons, 5 or an aryl group. 28. The ogenopyri m di ne conpound of claim 26,
wherein Hal is a chlorine atom 10 ~"A nmet hod for preparing the

hal ogenopyri m di ne conpound of cl ai ZGCCyﬁ ch @gonprises reacting a
hydroxy-5 N

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 formuila (7):
R
NH {7
R

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.



pyri m di ne conpound having the formula (1): F 15 N-:, YCO2R (1) HON wherein R
is a hydrocarbyl group, 20 with a hal ogenating agent. 30. The met hdd ¢&N 2006
claim 29, wherein the hal ogenat- ing agent is phosphorus oxychloride or :
thi onyl cWPJP'4&!3925 31. An organic sul fonyl oxypyri mi di ne cBEPEUMRATMA- i ng
the formula (10) : 30 ND . CO2R (10) R 0280 wherein each of R and R

i ndependently is a hydrocarbyl 35 group. WO 03/0116439 -49 1 2 JAN 2006
PCT/J P02/ 07129 321- The organi c sul fonyd®xypyrirnidi ne conpound of claim
31, wherein each of R and R independently 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 having an arkyl The étylofenopyraniciira orempoundnodr yWlaignokp, 33. A

t hod f ' h ' | - ayrifnidi | ai
T whi ch confeseat R Byt LRoH R 1 0D B8 B o
fornula (1): & ¢ychoallprleigr®upshaviydr Scaichyd GRIODEN AtOmsan 20T ganye -
sul fonyl hal i de,baving, (e P! 8n( 2120 iBie?P%6F 1-3 carbon atoms,

5 or 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):
F

- 15

s |

HO™ N

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):

E

30 (10}

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



(2) wherein R is a hydrocarbyl group, and X is a halogen. atom or an
organi ¢ sul fonic anhydride having the formula (2a) : 25 (R SO2) 201 (¢2aN 2008

whi ch R 2,5ame meani ng as above 30 34. A process for | ng, a
2-(N—nethﬁ?ﬁﬁ%ggﬁéthanesulfonylanino)pyrinidine conpound ha&?ﬁégﬁﬁgﬂgér-

mula (3): F35 0 H3c"t N1 (3) 1 2 JAN 2006 WD 113/006-139 PC r1JP02/ 07129
-50 5 in which Ris a hydrocarbyl group, which conprises the steps of: (I)
reacting an isobutyrylacetate ester of thggfol- lowing formula (5) : 0 CO2R
(5) wherein Ris a hydrocarbyl group. 10 with 4-fl uorobenzal dehyde and urea
in the presence of a protonic conpound and a nmetal salt; (1l1) oxidizing the

ho stop "(11) with & or oani o 4apf Eny HEFRALOREPH IS BRI, CONBERNTof
R S02X (2) in whagh B1.i svkergiroeachyoyrbupndaRd osenendgnigby 120 atom
or an organi ¢ syl {ANEE RS H65NaV RO Tde-APBBH! Btoms, a cycloalkyl
group having 3 to 6 carbon atoms, an arylalkyl group
5 having an alkyl moiety of 1-3 carbon atoms, or an aryl

group.

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 hydrocarbYlugrOUp,
with an organic sulfonyl halide having the formula (2):

20 R'S0O.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'S0O,) ;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-
mila (3): F '

35
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(2a) : (R S02) 20 (2a) 25 in which R has the sanme neani ng as above; and
(I'V) reacting the reaction product of the step (IIl) wth
N- net hyl - N- net hanesul f onam de. 35 The process of claim1, wherein R 2 AN 206
substi- 30 tuted or unsubstituted aryl group. 36. The process as clainmed in "
claimi, P%@P%w&dgby conversion of the conpound of fornul a () Hg0712?
rosuvastatin or a pharmaceutically acceptable salt thereof. 35 12 JAN 2006
WO 031006439 PCT/J P02/ 07129 -51 37. The process as clained in claim 34, '
foll owed by conversion of the conpound qﬁ formula (3) to rosuvastatin or a
pharmaceutical ly acceptable salt thereof. @~ 38. The nethod as clained in
claim 23, followed by conversion of the conpound of fornmula (8) to an HMG
CoA reductaseiﬁnw Eéﬂoﬁ %g a hydrocarbyl group,
which comprises the steps of:
(1) reacting an isocbutyrylacetate ester of the fol-

lowing formula (5):

@]
ﬁ/u\,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;
(I11) oxidizing the reaction product of the step (I);
(III) reacting the oxidation product of the step
(IT) 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
{(Z2a) :

(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



17 JAN 1006

WO 03406439 PCT/AIPO2/712%

10

_51_

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.

38. The method as claimed in claim 23, followed by
conversion of the compound of formula (8) to an HMG CoA
recductase inhibitor.



