-1- PROCESS FOR PREPARI NG 1- SUBSTI TUTED 5- ACYLI M DAZOLE COMPOUNDS 5 FI ELD
OF THE I NVENTI ON The present invention relates to a process for pre- paring
1-substituted 5-acylim dazol e conpounds. The 1- substituted 5-acyli m dazol e
conpounds are useful as 10 starting conpounds and internedi ate conpounds for
prepar- ing pharmaceutically active conpounds or .agricultural chem cals.
Particularly, the 1l-substituted 5-acylimg- azole conpounds can be used for
preparing pyrimdine conpounds which have cell cycle inhibitory action (for
15 exanpl e, pyrim dine conpounds described in PCT applica- tions such as WO
02/ 20512, WD 03/076433, WO 03/076434, WO 03/076435 and WD 03/ 076436) .
BACKGROUND OF THE | NVENTI ON 2@ Rdoretcoffse, pREEXEIN@VE been known two
processes for preparing 1l-substituted 5-acylim dazole cquounds. J. Og.
Chem, 52, 2714(1987) & Do INTRA UNDS

5-acetyl -1 -benzyl - 2-net hyl i m dazol e which 25 conprises steps of reacting
5-net hyl i sooxazol e and ammb niumnitrate in trifluoroacetic acid anhydride
to give 55 nmethyl -4-nitroi sooxgle, OFe@HEI AYVENEIGNNet hyl - 4-ni tro-

i sooxazole with alum num amal gamto give 5-nethyl-4- am noi soxazol e,

subj ecting the 5-nethyl-4-am noi soxazole 30 to benzyl ati on and acetyl ation
to give N-benzyl - ®heSpraeehyl idveaoxanolre)lacelsanioda, pandesedifiorngrehe

N- benzyl - N-(5-nethyl -4-i soxazol e)acetanide. This process is in- dustrially
di sadvant ageB@&1Pf ﬁéPbFﬁétBFSQeé§aF¥§&Pﬂ€§281929°mp°unds' rfe £

substituted 5-acylimidazole compounds are useful as

10 starting compounds and intermediate compounds for prepar-
ing pharmaceutically active compounds or agricultural
chemicals. Particularly, the l-substituted 5-acylimid-
azole compounds can be used for preparing pyrimidine
compounds which have cell cycle inhibitory action (for

15 example, pyrimidine compounds described in PCT applica-
tions such as WO 02/20512, WO 03/076433, WO 03/076434, WO
03/076435 and WO 03/076436).

BACKGROUND OF THE INVENTION

20
Heretofore, there have been known two processes for
preparing l-substituted 5-acylimidazole compounds.
J. Org. Chem., 52, 2714(1987) describes a process
for preparing 5-acetyl-l-benzyl-2-methylimidazole which
25 comprises steps of reacting S-methylisooxazole and ammo-
nium nitrate in trifluoroacetic acid anhydride to give 5-
methyl-4-nitroisocoxazole, reducing the 5-methyl-4-nitro-
isooxazole with aluminum amalgam to give 5-methyl-4-
aminoisoxazole, subjecting the 5-methyl-4-aminoisoxazole
30 to benzylation and acetylation to give N-benzyl-N-(5-
methyl-4-isoxazole)acetamide, and reducing the N-benzyl-
N-(5-methyl-4-isoxazole)acetamide. This process is in-

dustrially disadvantageous in that the process requires a



| ar ge nunber of steps and its overall yield is such low as 28% J. Og.
Chem, 62, 8449(1997) describes a process for preparing a 5-fornylimdazole
conmpound whi ch conpris- 5 es reacting an am di ne conpound and

2- brono-3-(1-met hyl ethoxy)-2-propenal in chloroformin the presence of po-
tassi um carbonate (yield 33-83% This process is indu- strially

di sadvant ageous because the reaction ylelgs are variable and low, and a
smal | amount of a structural iso 10 nmer (T.e., 4- fornylinidazole) is
observed in addltlon to the desired 5-for Ilnldaque SUMVARY OF THE

| NVENTI ON 15 1®¥K8SpPeBRAT Pﬁvéﬁ??ﬁnaﬂgsléﬁ(ﬂY%%ﬁ tdlﬁﬁgvﬂéeséﬁh iRYustrially
advant ageous ,gi pghe process for preparing a 1-substituted 5-acylim dazole
conmpound in a high yield. The invention resides in a process for preparing a
1-substituted 5- aéylpﬁgdaﬁbﬁ@ coﬁ%ou%64ﬁdm9ﬂd tﬁ@spéﬂg@w-aZOrDﬁQSﬁornula

(1): OR3 clz NB Y .S g o] _
hydr ocar byl grou ¥mé Egﬁas Hgfggthg%gfhCgﬂ%%%%?ugﬁﬁﬁérghgﬁrii is a
25 second&ryealkgbcgnngpanaamednnaryombbmhdgmmdp2@br@m@y6kq1—mbkyylgroup,
sai d group hayi ubsti tuent no substituent group, and R3 is a
ydr ocar byl | GEBARYARZEREARE a0 LHoBELROP Ve 18 LSS ErEaEAF g PEuRO - 3-
tassium carbonate (yield 33-83%). This process is indu-
strially disadvantageous because the reaction yields are
variable and low, and a small amount of a structural iso-
10 mer (i.e., 4-formylimidazole) is observed in addition to

the desired 5-formylimidazole.

SUMMARY OF THE INVENTION

15 The present invention has an object to provide an
industrially advantageous simple process for preparing a
1-substituted 5-acylimidazole compound in a high yield.

The invention resides in a process for preparing a
l-substituted 5-acylimidazole compound having the follow-

20 ing formula (1):
O

= R3

Q§r/N-R2

R1

(1)
N

in which R! is a hydrogen atom or a hydrocarbyl group
which has or does not have a substituent group, R? is a

25 secondary alkyl group, a tertiary alkyl group or a cyclo-
alkyl group, said group having a substituent group or no
substituent group, and R® is a hydrocarbyl group which has

or does not have a substituent group,



whi ch conprises reacting an N-substituted am di ne conmpound having the
followng formula (2): NHR2 R1--( (2) NH in which each of Rl and R2 has

t he above-nentioned nmean- 5 ing, or a salt thereof with at | east one ketone
conmpound hav- ing the following fornmula (3a) or (3b): 00 X), =~ R3 (3a)
X R3 (3b) Y Y in which R3 has the above-nentioned nmeaning, X is a leav- 10
ing group, and each of Y and Z independepgly is a halogen atom an al koxy
group, an aryloxy group, an alkylthio group, an arylthio group, a

di al kyl am no group,or a diarylam no group, in tggspnesence of, a base. 15

The invention fur PRéFNr ESMBRELSER ZepFbdEGs FoN-FHEStEEMtRE 2Middafst it ut ed
S-acyl i m dazebgpeanponadingviig fbheokahlpowgiaufiarmeha (1): 0 R3 N /N R2
Y RL -4- in which RL is a hydrogen atom or a hydrocarbyl group which has or
does not have a substituent group, R2 is a secondary al kyl group, a
tertiary al kyl group or a cyclo 5 al kyl group, said group having a
substituent group or no NHR?2

R'—( @)
NH

in which each of R!' and R® has the above-mentioned mean-
5 ing,
or a salt thereof with at least one ketone compound hav-

ing the following formula (3a) or (3b):

X L 7

Y Yz

in which R® has the above-mentioned meaning, X is a leav-
10 ing group, and each of Y and Z independently is a halogen
atom, an alkoxy group, an aryloxy group, an alkylthio
group, an arylthio group, a dialkylamino group or a
diarylamino group,
in the presence of a base.
15 The invention further resides in a process for pre-
paring a l-substituted 5-acylimidazole compound having

the following formula (1):

0O

4

Y

R

—d



substituent group, and R3 is a hydrocarbyl group which has or does not have
a substituent group, which conprises a step of reacting an i mdo-acid
conpound having the 10 following forrmula (4): 10R RI\\\ NH (4) in which R
‘is an al kyl group and R has the aforenmentioned neaning, with an am ne
conmpound having the following formula (5): 15 R2ZNH2 (5) in which R2 has the
af orenenti oned neaning, to give a reactjon product, and 20 a step of
‘reacting the reaction product with at |east one ketone compound having the
following formula (3a) or (3b): OO X )11-11 R3 (3a) XR3 (3b) Y Y Zin
whi ch R3 has the above-nentioned neaning, X is a leav- ing group, and each

of Y and Z indeperdent | ysis Rydhad@genat8host @nhpd kexyrigyDugro@s aryl oxy
group, an alkylthio group, an arylthio group, a dialkylamng group or a 5
di aryl am noW§i6bphapnorhdopredehicBabe a FabstitHephedsPUResRests & prepari ng

e, L oot ShibaloRy, se¥)idage) cocomeyagy, sgrgndipaocki Lpueat o the

i ndependent by kiyd gnoapkysald group having a substituent group or no
substituent group, and R’ is a hydrocarbyl group which has

or does not have a substituent group,
which comprises
a step of reacting an imido-acid compound having the

10 following formula (4):

OR
R'—

NH (4)

in which R is an alkyl group and R' has the aforementioned
meaning,
with an amine compound having the following formula (5):
15
R®NH, (5)

in which R? has the aforementioned meaning,
to give a reaction product, and

20 a step of reacting the reaction product with at
least one ketone compound having the following formula
(3a) or (3b):

' Ra (3a) R3 (3b)



group having 1 to 6 carbon atons which has no substituent group. (2) R2is
a secondary al kyl group having 3 to 6 carbon atons which has no substituent
group. 15 (3) RL is methyl. (4) R2 is isopropyl. (5 R3is nmethyl. (6) X
is a hal ogen atom such as bromne or iodine. (7) The ketone conpound has
the formula (3a) in 20 which Y is nethoxy. (8) The ketone compound has the
formula (3a) in which Y is nmethoxy and_X_is bromne. (9) Each of Rl and R3
is methyl, R2 is isopropyl, and the ketone conpound has the formula (3a) in

which X 25 | ori d Y,i thoxy. .(.10) The ket d has th
Formila (30)1 Al O Baen (b PEEHA Ban TSRy S EaEy Tnd basd Y an

organi ¢ am nﬁu% affipld St heash af tY iah&ys aﬂm@pémmw fach ed kyden
i ndependently has 1 to 30 6 carbon atonms, (12) The N—substltuted am di ne
conpound r ea®E@¥midh altwﬁkéiwrccﬂ?po%ﬂdl?ﬁyagﬁbm%r ap| YRy L ERiRh as an

al kyl al cohgl, nlggma[}g ar b SR, atgn&lalﬁ la(,;ﬂ'sao T@@o%s&psgi tuted

ani di ne conpound Teacts W th the ketone conpo at a't erature in the
range of 10 dl&r%&ﬂﬂlndiqﬁﬁﬁﬂcTS OF THE INVENTICN The processes of the
i nvention enabl,cehe oplpr £hare t]{nea b]asséubstl tuted 5-acylim dazol e conpounds in
a high yi el d" e pr Dcedur es Urider mild conditions. Accordi ngly,

In the processes for preparing the l-substituted 5-

acylimidazole compounds according to the invention, the
particular embodiments are as follows:

10 (1) Each of R' and R® independently is an alkyl
group having 1 to 6 carbon atoms which has no substituent
group.

(2) R? is a secondary alkyl group having 3 to 6

carbon atoms which has no substituent group.

15 (3) R! is methyl.
(4) R? is isopropyl.
(5) R® is methyl.
(6) X is a halogen atom, such as bromine or iodine.
(7) The ketone compound has the formula (3a) in

20 which Y is methoxy.
(8) The ketone compound has the formula (3a) in
which Y is methoxy and X is bromine.
(9) Each of R! and R? is methyl, R? is isopropyl,
and the ketone compound has the formula (3a) in which X
25 1is bromine and Y is methoxy.
(10) The ketone compound has the formula (3b) in
which each of Y and 2 is methoxy.
(11) The base is an organic amine compound such as a
trialkylamine in which each alkyl independently has 1 to
30 6 carbon atoms.
(12) The N-substituted amidine compound reacts with
the ketone compound in a polar solvent, such as an alkyl

alcohol having 1 to 6 carbon atoms.



10 the processes of the invention are favorably enployable for preparing
the 1-substituted 5-acylimdazole conmpounds in industry. DETAILED
DESCRI PTI ON OF THE | NVENTI ON 15 The N-substituted am di ne conmpound enpl oyed
in the process of the invention has the aforenmentioned formula (2). In the
formula (2), RL is a group not participating in the reaction between the
N-substituted am di ne com 20 pound of the fornula (2) and the ketone
eonmpound of the formula (3a) or (3b) aﬁé’typically i s hydrogen or a
~hydrocarbyl (or hydrocarbon) group which has or does not have a substituent
group. Exanpl es of13heTly ¥ veardid tutpdupeidhce udenpdryd yeacps weiling 1 to
12 carbon at 5 I y t I yl, hept-
yl, octyl, n§ﬁ§|%%%%%%g%¥ﬂgﬁﬁn%y%?g%pﬁ%Tpgggﬁ%%ehQ@i%%espgﬁﬁgéj%ar on atomns
(e.g., cyclopsopydSc.cycl obutyl, cyclo- pentyl, cyclohexyl, cycloheptyl, and
cyclooctyl), aralkyl groups having C1_3 alkyl noiety (e.g., phenethyl and
phen 30 yl propyl), nonocyclic, dicyclic or tricyclic aryl groups having 6
to 14 carhon atons (e.qg., phemHecTs 0¥ ViHE NnBpfentioN, and anthryl), and
nonocyclic, dicyclic or tricyclt¢c heterocyclic groups having 3 to 14 carbon
atons (e.g., pyridyl, pyridinyl, piperazinyl, pyrrolyl, imdazolyl, -7-
furyl, and thienvhle JRGAWHOGH itle OLOUOSE FA Sifable EEVDISOIRS digrms. R
particularly is an alkyl group and nost particularly is methyl. The
hydr ocar byl broupst byt é¢dve otiel oridarel ¢ ubstpoursds ubmt a gribgipsyieddnpl es of
the substitugnts OfoHPS, LOGLARFes AuRRS At HENLoRl PHPoRONICAL ) AushfA PON

10 the processes of the invention are favorably employable

for preparing the l-substituted 5-acylimidazole compounds

in industry.

DETAILED DESCRIPTION OF THE INVENTION

15
The N-substituted amidine compound employed in the
process of the invention has the aforementioned formula
(2). In the formula (2), R' is a group not participating
in the reaction between the N-substituted amidine com-

20 pound of the formula (2) and the ketone compound of the
formula (3a) or (3b) and typically is hydrogen or a
hydrocarbyl (or hydrocarbon) group which has or does not
have a substituent group. Examples of the hydrocarbyl
groups include alkyl groups having 1 to 12 carbon atoms

25 (e.g., methyl, ethyl, propyl, butyl, pentyl, hexyl, hept-
yl, octyl, nonyl and decyl), cycloalkyl groups having 3
to 8 carbon atoms (e.g., cyclopropyl, cyclobutyl, cyclo-
pentyl, cyclohexyl, cycloheptyl, and cyclooctyl), aralkyl
groups having C;.3 alkyl moiety (e.g., phenethyl and phen-

30 ylpropyl), monocyclic, dicyclic or tricyclic aryl groups
having 6 to 14 carbon atoms (e.g., phenyl, p-tolyl, naph-
thyl, and anthryl), and monocyclic, dicyclic or tricyclic
heterocyclic groups having 3 to 14 carbon atoms (e.q.,

pyridyl, pyridinyl, piperazinyl, pyrrolyl, imidazolyl,



tuent group bonded via an oxygen atom a substituent group bonded via a
nitrogen atom a substituent group bonded via a sulfur atom and a hal ogen
atom 10 Exanples of the substituent groups bonded via a car- bon atom

i.ncl ude al kyl groups having 1 to 12 carbon atonms such as nethyl, ethyl,
propyl, butyl, pentyl, and hexyl; cycloal kyl groups having 3 to 8 carbon
atons such as cyclopropyl, cyclobutyl, c¢yclopentyl, cyclohexyl, and 15

eycl oheptyl; al kenyl groups having 2 to 8 carbon atons such as vinyl, allyl
and propenyl; cycloal kenyl groups having 3 to 8 carbon atons such as

cycl opr openyfurylycland btheenyland Wl lopaneeaybyl herewpeyedh cogrbups such as

qui nol yl, pyridy rolidinyls1 pyrealyl, yi tgi ; yl

groups such as’ phenyl, tolyl; uor ophenyl ylI'yl',” bi'phenyl yl,” napht hyl,
PR sofE TG TV i BAEEL Gl 1Y s AL Ui Y,

ant hryl , andn@densattiorylgrlacys mptdups. such as Cl- C6 al kanoyl groups, Cl-C6

al kenoyl groups,,,.C3-Cs.cycl gal kyl car bonyl d aryl carbonyl (e.g..._ acetyl,

propi onyl , acryl oytc QXQ£§%ﬁ£byﬁj¥F%H€§YgﬁﬁﬁﬁaﬁeZén?l?r %E%y??g%%bhthoyl,

and tol uogl , tydmehgrmypde aceimbred izedihe canboxyt u@h®UPsouss - clude

al koxycar bonyl q;oups such as met hoxycarbonyl and et hoxycarbonyl ;

aryl oxycar bohyFub g bt s IEFOUR yEhR bdnGR roPaI dydhat 2 W K5A ~ gr oups

such as trif{pugho éﬁ’?béﬁﬁh&y@ﬂﬁeﬂ{Q§£¥ dheseofl! OMPSuBS L@ e i n the form

of any isoners. Tﬁ%ée %ubstituen;s can %rtheroﬂéve alggbstituent such as a

Cl-C4 al kyl group banded hal dgemHtrnge Exahphesa ofulb el Budrst iJTeUrR gr oups

bondes V13, oy LA, o YA i UL nBlogy Sty arouns such a6
aryl oxy gboups suEdamgslehendOxyhe toalhstituent groups bonded via a car-
bon atom include alkyl groups having 1 to 12 carboﬁ atoms
such as methyl, ethyl, propyl, butyl, pentyl, and hexyl;
cycloalkyl groups having 3 to 8 carbon atoms such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
15 cycloheptyl; alkenyl groups having 2 to 8 carbon atoms
such as vinyl, allyl and propenyl; cycioalkenyl groups
having 3 to 8 carbon atoms such as cyclopropenyl, cyclo-
butenyl and cyclopentenyl; heterocyclic groups such as
quinolyl, pyridyl, pyrrolidinyl, pyrrolyl, furyl, and
20 thienyl; aryl groups such as phenyl, tolyl, fluorophenyl,
xylyl, biphenylyl, naphthyl, anthryl, and phenanthoryl;
acyl groups such as C;-C¢ alkanoyl groups, C;-Cs alkenoyl
groups, C3-Cg cycloalkylcarbonyl and arylcarbonyl (e.g.,
acetyl, propionyl, acryloyl, pivaloyl, cyclohexylcarbon-
25 yl, benzoyl, naphthoyl, and toluoyl, which may be acetal-
lized); carboxyl groups; C1-Cs alkoxycarbonyl groups such
as methoxycarbonyl and ethoxycarbonyl; aryloxycarbonyl
groups such as phenoxycarbonyl; halogenated alkyl groups
such as trifluoromethyl; and cyano group. These groués
30 can be in the form of any isomers. These substituents
can further have a substituent such as a C;-C; alkyl group
or a halogen atom.
Examples of the substituent groups bonded via an

oxygen atom include hydroxyl; C;-Cs alkoxy groups such as



yl oxy, and napht hyl oxy. These groups can be in the form of any isoners.
These substituents can further have a 5 substituent such as a Cl1-C4 al kyl
group or a halogen atom Exanples of the substituent groups bonded via a
ni- trogen atominclude primary am no groups such as N-(Cl-C6 al kyl)am no
groups, C3-C6 cycl oal kyl am no groups and aryl- am no groups (e.g.,

met hyl am no, et hyl ami no, propylam no, 10 _butyl an no, cycl ohexyl am no,
phenyl am no, and napht hyl - am no); secoﬁ@éry am no groups such as N, N-(Cl-C6
al kyl)- am no groups and di aryl am no groups (e.g., dinethylanm no,

di et hyl am nogetdiquyopyd tdixno, nﬁdnﬂw,ammxmtmtamy, aranooxy,

nmet hyl propyl a 0 b anmn
N- net hyl - N- r?ent rhe SHTOQ‘Y}JYI %&nydn%rpﬁ%xt)gr 4 SJIPCahmansocbhre%got)!’{sy haV| ng a
ni trogen at chﬁey a amdwgrdpomhyig)xyrrenmesesmm raxrpted o, the Ferrdi no,

pi perazinyl, _pyrazolidin rroI i and [ ndoI Y, nd i.m no group.
These groupsOfI: e IS e f é‘ﬁ%{s sgé’rfg‘ B&%& fent s can

further havesdsulsidrituidchs Weh aa@ aCS:lal@laJ;KUup%@U@ Ralegdal sgan. at om
Exanpl es of the substi tuent roups bonded via a sul- fur atom i nclude

mer capt o; t hi oal K&@PRdresu e st unndt QPP MPstatbiia andi-
t hi opr opox 5 ot ob Ly ] OXY.
{hi onaph- 1 rftoygﬁr{ %@%d% e nség‘gl | n%([Le Foraior % W@ aEyYT oxy

and thlonaph ese groups c any isoners.
These subst igdldent)samdaw fanoupsy, lﬁavés acsobgalklabmmwc@rca@ps aargl - mﬂarl kyl

group or a hal.ogen ato cordln |n one |rrent of th ntion, R
30 is hydro ”%a@r;ﬂ%?% gup ﬁ“aw Jtno’lf aénnma ofe, P yaaén)}g dal kyI
group have n@m&ynn&rﬁﬁrmlaﬂmm/lamirm,algménym hamd’lgla@h(ﬁh-yﬂ.?@ al kyl

g;?ggh or a am)nO y'Clsleccond aryc%?nllln% %rrc;[urﬂscydch aasr)ﬁ Ngr %lilpc?avi nygl )6- to 14
amino groups and diarylamino groups (e.g., dimethylamino,
diethylamino, dipropylamino, dibutylamino, methylethyl-
amino, methylpropylamino, methylbutylamino, diphenyl-

15 amino, and N-methyl-N-methanesulfonylamino); heterocyclic
amino groups having a nitrogen atom as a ring-forming
member, such as morpholino, piperidino, piperazinyl,
pyrazolidinyl, pyrrolidino, and indolyl; and imino group.
These groups can be in the form of any isomers. These

20 substituents can further have a substituent such as a C;-
Cq alkyl group or a halogen atom.

Examples of the substituent groups bonded via a sul-
fur atom include mercapto; thioalkoxy groups such as
thiomethoxy, thioethoxy, and thiopropoxy; and thioaryloxy

25 groups such as thiophenoxy, thiotoluyloxy, and thionaph-
thyloxy. These groups can be in the form of any isomers.
These substituents can further have a substituent such as
a C;-C4 alkyl group or a halogen atom.

Accordingly, in one embodiment of the invention, R?

30 1is hydrogen, an alkyl group having 1 to 12 carbon atoms,
a cycloalkyl group having 3 to 8 carbon atoms, an aralkyl
group having a C;-C3 alkyl grdup, or a monocyclic, di-
cyclic or tricyclic aryl group having 6 to 14 carbon

atoms. The alkyl groups, cycloalkyl groups, aralkyl



atons. The al kyl groups, cycloal kyl groups, aral kyl -9- groups and aryl
groups can have one or nore substituents (e.g., halogen atom a Cl-Cl2

al kyl group, a C3-C8 cyclo- al kyl group, a C2-CB al kenyl group, a C3-C8
cycl oal kenyl group, a heterocyclic group, an aryl group, a Cl-C6 5 al kanoyl
group, a C3-CB cycl oal kyl carbonyl group, an aryl- carbonyl group, a carboxyl
group, a Cl-C6 al koxycarbonyl group, anaryl oxycarbonyl group,
trifluoronethyl, cyano, hydroxyl, a Cl-C6 al koxy group, an aryl oxy group,

an N- (C1-C6 LN o] - I k ] :
arylan no_or SLaCEanRENRAT (dhonds FRpToLE] RRegYEuRblg YABLRIF AR or oup,
N--net hyl - N néehgneshaiogyghaatom, ant— @, adkglngroapt op. CFH& ayaiat-i ¢ ring
of each of the ar- al kyl grqup, and ar roup can _further ha a substituent
such as a Clggﬁyilﬂ??uéro%p86%haaﬂ5?%%in85985v #5CE rnﬂﬁ&%oéﬁiﬁﬁéihalogen
atons i ncl udgrbhppr hNRete £6EPEL DE, gPS@PI, NAN a@91i@dbag,|52cyaxa group

y

sel ected fromthe group consisting of a secondary al group, a tertiary
al kyl groép,aéhanaylcyépﬁa}k?|Cg#%uﬁYQé@%ﬁﬂxéyaépomwé JECERdar AW gr oups
20" include sgeppfafyqpbiy! QrouPSoRFYVI B9odpt 0abct %ﬁk%&?%% peiGh as

i sopropyl , séc-butgl,gz-p%htyl and -pegtglP' %xahp %s of the tertiary alkyl
groups i ncl udeouprt aaryrybpkytagpoups taeing #ridl@ocamebhyat opgasach as

e e

i ncl ude cyclo gf olpsS™ having rbon as cycl opropyl,
cycl obutyl, ¢@ct@peikyl,)amiyol ghexpl, and;e¢el ohelpialkyIdneise sprogaran or

LR o) A 4B ER Tl VA NP LS AT R MY o o sor i bec
diaryl amino group, N-methyl-N-methanesulfonylamino, imi-
no, and mercapto). The aromatic ring of each of the ar-
alkyl group and aryl group can further have a substituent
such as a C;-C; alkyl group or a halogen atom.

15 Examples of the halogen atoms include fluorine,
chlorine, bromine, and iodine.

R? is a group selected from the group consisting of a
secondary alkyl group, a tertiary alkyl group, and a
cycloalkyl group. Examples of the secondary alkyl groups

20" include secondary alkyl groups having 3 to 6 carbon atoms
such as isopropyl, sec-butyl, 2-pentyl and 3-pentyl.
Examples of the tertiary alkyl groups include tertiary
alkyl groups having 4 to 7 carbon atoms such as t-butyl
and 1, 1-dimethylpropyl. Examples of the cycloalkyl

25 groups include cycloalkyl groups having 3 to 8 carbon
atoms such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and cycloheptyl. These secondary or tertiary
alkyl groups can further have substituents which are de-
scribed for R'. Particularly, secondary alkyl groups,

30 (more particularly is isopropyl) can be mentioned.

Accordingly, in one embodiment of the invention, R?
is a secondary alkyl group having 3 to 6 carbon atoms, a

tertiary alkyl group having 4 to 7 carbon atoms, or a

cycloalkyl group having 3 to 8 carbon atom, in which



30 (nore particularly is isopropyl) can be nentioned. Accordingly, in one
enbodi nent of the invention, R2 is a secondary al kyl group having 3 to 6
carbon atons, a tertiary alkyl group having 4 to 7 carbon atons, or a

tycl oal kyl group having 3 to 8 carbon atom in which -10- these groups can
have one or nore substituents (such as a halogen atom an al koxy group
having 1 to 6 carbon atons, or hydroxyly)g_The N-substituted am di ne
‘conpound can be in the 5 formof a salt such as hydrochl oride, hydrosul fide,
sul - fide or hospha(gue SPélrtl cu ar | i S hydroschl or i de Suekh as

N substi t ut ed @ant di ne onpoun ‘ot ? ?Brrﬂ‘ﬁf% f‘ik)) %]n%lll% n(f e pr%cess of
the inventi Olli‘ab@@eﬂi)eatnlire qraraeckdyy rgaasmpn@aamgnld@eaéldatmoamdn@,f t he
formula 10 (4), and an am ne conpound of the formula (5) . The reac tion
condi tions a?®e }&Dé%’é‘?’i‘}g]e)d in Bull. Soc. Chim Fr IT, 449(1978). The reaction

product (i.e., Nﬂh@&ﬁlé&ﬁ@@lt@acﬂlm&momom&%&&%é Nid Nene
above-nenti oned reac- tion can be su gect ed to the reaction with the ketone

15 conpouhd i@xmodk %e%}%mtw@ﬁfeh @¢1©h0)pt@%iucfﬂycﬂ¥@$ﬁlhfl¢%ac$4bn

m xture. Thegkg. pyoc ntion has
t he af orenen |onedff%?g%i Ei’:a) or t%BdCb Pa}ﬁﬁ 19’fe 25 :;{Héeﬁd (3b), R3
is a group not pdfhe cN- SZlﬂospaItm@d mmMmeammmumw\éeu:he hisofduslebst i t ut ed

S & hydr ocal oyl TRl YT ATk s Ghi R HALCr L Hbec hdte s A

substituent gaoed. b)EXﬁé’Q’.themg)fan tm&wdas@i:@r@mhp@mwpsfambsﬂhsﬁu]lwents are
the sane as 25 thgsghcgﬁﬁggtggkgégngmbf the formula (5). The reac-
tion conditions are described in Bull. Soc. Chim. Fr II,
449(1978). The reaction product (i.e., N-substituted
amidine compound) produced in the above-mentioned reac-
tion can be subjected to the reaction with the ketone
15 compound without separating the reaction product from a
reaction mixture.

The ketone compound employed in the process of the
invention has the aforementioned formula (3a) or (3b).

In the formulas (3a) and (3b), R’ is a group not partici-
20 pating in the reaction between the N-substituted amidine

compound of the formula (2) and the ketone compound and

typically is a hydrocarbyl (or hydrocarbon) group which

has or does not have a substituent group. Examples of

the hydrocarbyl groups and substituents are the same as
25 those described for R'.

Accordingly, in one embodiment of the invention, R3
is an alkyl group having 1 to 12 carbon atoms, a cyclo-
alkyl group having 3 to 8 carbon atoms, an aralkyl group
having a C;-C3; alkyl group, or a monocyclic, dicyclic or

30 tricyclic aryl group having 6 to 14 carbon atoms. The
alkyl groups, cycloalkyl groups, aralkyl groups and aryl
groups can have one or more substituents (e.g., halogen
atom, a C;-Cy2 alkyl group, a C3-Cs cycloalkyl group, a Cp~
Cg alkenyl group, a C3-Cs cycloalkenyl group, a heterocy-



Accordi ngly, in one enbodi nent of the invention, R3 is an al kyl group
having 1 to 12 carbon atons, a cyclo- al kyl group having 3 to 8 carbon
atons, an aral kyl group having a Cl1-C3 al kyl group, or a nonocyclic,
dicyclic or 30 tricyclic aryl group having 6 to 14 carbon atons. The al kyl
groups, cycloal kyl groups, aral kyl groups and aryl groups can have one or
nore substituents (e.g., halogen atom_pg C1-Cl2 alkyl group, a C3-C8

tycl oal kyl group, a C2- C8 aIkenyI group, a C3-C5 cycloalkenyl group, a

heterocy -11-. clic group roup o] rou
cycloalkylca?%ﬂ%yqréh én FBon I bgéucﬁkan ? gEBQ 8 Sﬁ a Ci C6
al koxycar bow&cw@mlmmwp@omr bonyh r 91 OatPooh §1 fd;r@ﬁp,rra rtyah:— cyano,
hydr oxyl, a Cl- 5 al koxy group, _an aryl oxy group, an N-(Cl-C6 al kyl)am no
group, a C3- Q%%X%mﬂ?ﬁﬂ&yl%ﬁ? GGQ?bﬁﬁxyﬁﬁrEP?VgngﬁeuaroéB ar&ﬁoNVN-dl(Cl C6
al kyl') am no grauphy P ey &M ML MLehy Nn@% )@E sapesul fonyl, imno,
and nercapto ?H The aromatic ring of each’ of e araI group and aryI
group 10 ecam¥kexhesrdizive an samishkduetogpichamsNal C@aAKkMa@,‘tOQp or a
hal ogen ato S eavi S | ogen | uori ne,
chl ori ne, br'n%ﬁ% égﬁi %ﬁd? ngggg ?%ﬁ 3?I9§Og?6ngﬁeag Qhﬁ ongfou 5 Each of
Y and Z can mmlﬂﬂﬂepbﬁﬁeﬁ&lglhyhabmgno gronp, (e. glaryluammne gchhprlne
brom ne, odi | .kox having 1 to,6 carbon ato
met hoxy and ‘it'ﬁ% I- [\gr{“atr %u%édugl’(e T T0 0 GBS T CARE Q) kylniﬁ}ﬁo gr oup
having 1 to $r sabian xaltrczﬂsoﬁ &dkh JRetytyd tdw o1 leyid gx?cQJ[Etamd tdya) .grasupar yl t hi o
group (e, 8 , phenylthio), a di alkylamno group haV|Q9 2 to 12 carbon atons
4

(e.g., d; can tfurther ‘have a substituent “such as a alkyl group
or a halogen atom.

X is a leaving group such as a halogen atom (e.qg.,
fluorine, chlorine, bromine, and iodine, particularly
bromine and iodine).

15 Each of Y and Z can be independently a halogen atom

(e.g., fluorine, chlorine, bromine, or iodine), ah alkoxy
group having 1 to 6 carbon atoms (e.g., methoxy and
ethoxy), an aryloxy group (e.g., phenoxy), an alkylthio
group having 1 to 6 carbon atoms (e.g., methylthio and

20 ethylthio), an arylthio group (e.g., phenylthio), a di-
alkylamino group having 2 to 12 carbon atoms (e.g., di-
methylamino and diethylamino), and a diarylamino group
(e.g., diphenylamino). Paxrticularly, it is an alkoxy
group, and more particularly it is methoxy.

25 Accordingly, in one embodiment of the invention,
each of Y and Z independently is a halogen atom, an
alkoxy group having 1 to 6 carbon atoms, an aryloxy
group, an alkylthio group having 1 to 6 carbon atoms, an
arylthio group, a dialkylamino group having 2 to 12 car-

30 bon atoms (that is, N,N-(C;-Cs alkyl), amino group), or a
diarylamino group.

Accordingly, in one aspect, the present invention
provides a process for preparing a l-substituted 5-acyl-

imidazole compound of the following formula (1):



met hyl am no and di et hyl am no), and a diarylamno group (e.qg.,

di phenylam no). Particularly, it is an al koxy group, and nore particularly
it is methoxy. 25 Accordingly, in one enbodi ment of the invention, each of
Y and Z independently is a hal ogen atom an al koxy group having 1 to 6
carbon atons, an aryloxy group, an alkylthio group having 1 to 6 carbon
atons, an arylthio group, a dialkylam ng group having 2 to 12 car 30 bon
atons (that is, NNN(O-C6 al kyl)2 amli}%ﬁoup), or a diarylamno group
Accordingly, in one aspect, the present invention provides a process for
preparing a 1-substituted.5-acyl- imdazole conmpound of the follow ng
formula (1): -12- 0 R3 (1 N\ /NR2ZY R which conprises reacting an
N-substituted am dine co ound having the following fornmula (2) or a salt
thereof: NHR2 R -( NHEdw th at | east one ketone conpound having the
following fornula (Ba) § (3b) 00 x R3 (3a) X R3 (Bb) Y Y Z

N

R‘l

which comprises reacting an N-substituted amidine com-

pound having the following formula (2) or a salt thereof:

NHR?
R'—{ @)
NH

5 with at least one ketone compound having the following

formula (3a) or (3b):

0 0

in the presence of a base.
In the above-mentioned formulas, each of R!, R?, R?,
10 X and Y has the following n@aning:

R' is hydrogen, an alkyl group having 1 to 12 carbon
atoms, a cycloalkyl group having 3 to 8 carbon atoms, an
aralkyl group having a C;-C3 alkyl group, or a monocyclic,
dicyclic or tricyclic aryl group having 6 to 14 carbon

15 atoms. The alkyl groups, cycloalkyl groups, aralkyl
groups and aryl groups can have one or more substituents

(e.g., halogen atom, a C;-C,; alkyl group, a C3-Cs cyclo-



in the presence of a base. In the above-nentioned fornulas, each of Rl, R2,
R3, 10 X and Y has the follow ng neaning: Rl is hydrogen, an al kyl group
having 1 to 12 carbon atons, a cycloal kyl group having 3 to 8 carbon atons,
an aral kyl group having a Cl1-C3 al kyl group, or a nonocyclic, dicyclic or
tricyclic aryl group having 6 to 14 carbon 15 atons. The al kyl groups,
cycl oal kyl groups, aral kyl groups and a£§ groups can have one or nore
Substituents (e.g., halogen atom a Cl 2 al kyl group, a C3-C5 cyclo -13-
al kyl group, a C2-Csal ken gro a C3-C3 cycl oal kenyl roua, a

het er ocycl i cab’%]apgr%‘ﬂ?ar%//lc u%l k- @BOUHP k%n%iy‘lcf*gFéfﬁgoaé esvés

cycl oal kyl cagbony! QrdiderSey & ¥d gL‘-‘(ﬂE@OWh QE?Ppgr@u)? roxylc,group, a Cl-C6
al koxycar bonyl group, an aryl ox carbony rou tri uoronethyl cyano,
hydroxyl, a Thk@eowl kexgURr o3~ ﬁY?ﬂ@%}kgﬂ@aﬁboaﬁlNgr9€E4Cenaﬁkyﬂyanlno
group, a C3- m Igﬂg, a yl ne- g i (Cl-C6
al kyl') am no%?%%rgypzékdﬂ%ﬁ apocag!_r lgr@m@Jé Qn&]hqi h?%x g%égah?gnyl

i mno, an@ 1@r@®pca@mc@;yb@x&qaannyﬁmgrcup;ngerl@wmﬁmeﬁhyhe ayadyl group

and aryl gr can further ubstltuent suc al.kyl group
or a haloge(r)Ih ?5%§YLQ Cge%gﬁaﬁ PE?V 6?086YR8§Vn8r§“Po %ncgrbon
atons, a ter{Cac ankyn)gmmup J;auupg a4 Co-Ty caydiana ladydmminol rotupd an

cycloalkyl group having 3 to carbo to ch these groups ¢an have
one or nore 3LHsIFRR %OQQUCﬂ‘égtﬁ g?b aékmﬂ§aQﬁn8Iﬂ69§pgrg PlRaving 1

to 6 carbon EPIEamigs GYSHOXWIme thd/ 1 SN afe Bhkid s @1 BMPy havinithd, téhdl2 carbon
atons, a 20 cycloal kyl group having 3 to 8 carbon atons, an aral k
10 mercapto), and the aromatic ring of each of the aralky
group and aryl group can further have a substituent such
as a C;-C4 alkyl group or a halogen atom;
R’ is a secondary alkyl group having 3 to 6 carbon
atoms, a tertiary alkyl group having 4 to 7 carbon atoms,
15 or a cycloalkyl group having 3 to 8 carbon atom, in which
these groups can have one or more substituents (such as a
halogen atom, an alkoxy group having 1 to 6 carbon atoms,
or hydroxyl);
R® is an alkyl group having 1 to 12 carbon atoms, a
20 cycloalkyl group having 3 to 8 carbon atoms, an aralkyl
group having a C;-C3 alkyl group, or a monocyclic, di-
cyclic or tricyclic aryl group having 6 to 14 carbon
atoms. The alkyl groups, cycloalkyl groups, aralkyl
groups and aryl groups can have one or more substituents
25 (e.g., halogen atom, a C;-Cj;, alkyl group, a C3-Cg cyclo-
alkyl group, a C,-Cg alkenyl group, a C3~Cg cycloalkenyl
group, a heterocyclic group, an aryl group, a C;-Ce
alkanoyl group, a C3-Cg cycloalkylcarbonyl group, an aryl-
carbonyl group, a carboxyl group, a C;—-Cs alkoxycarbonyl
30 group, an aryloxycarbonyl group, trifluoromethyl, cyano,
hydroxyl, a C;-C¢ alkoxy group, an aryloxy group, an N-
(C1-C¢ alkyl)amino group, a C3-Cg cycloalkylamino group, an
arylamino group, an N,N-di (C;~Cs alkyl)amino group, a

diaryl amino group, N-methyl-N-methanesulfonylamino, imi-



group having a Cl-C3 al kyl group, or a nonocyclic, di- cyclic or tricyclic
aryl group having 6 to 14 carbon atons. The al kyl groups, cycl oal kyl
groups, aral kyl groups and aryl groups can have one or nore substituents 25
({e.g., halogen atom a Cl1-Cl2 al kyl group, a C3-C8 cyclo- al kyl group, a
C2- Csal kenyl group, a C3-C8 cycl oal kenyl group, a heterocyclic group, an
aryl group, a Cl-C6 al kanoyl group, a _G3;C8 cycl oal kyl carbonyl group, an
‘aryl - carbonyl group, a carboxyl group, a Cl-C6 al koxycarbonyl 30 group, an
aryl oxycar bonyl grou trifluoronethyl, cyano hydr oxyl Cl: al koxy
group, an ar%’o&%r@%‘fa%@l\ﬁ a(rgt% a‘i”ﬁ%f)‘%m n%yrb? o%%,éadgbﬁfcgq‘e

cycl oal kyl ana fel lgf Oupr ol ared Yd Byl RErcli® Uan afu e i dli hd &l - L6 deyil-) am no
group, a diaryl amno group, N nethyl-N nethanesulfonylamno, im -14- no,
and mer capt o)L FUHE 3F ohetyiC4r Y bf JEQER 6F 8hBalaPark9grofioup and aryl
group can furthery haye, ahSulsdd -atldaentasgch as a C1-CG4 alkyl group or a

hal ogen atom X is a hal ogen atom and 5 each of Y and Z independently is a
hal ogen abom an eaghkody grﬂﬂfb havidep andentel v akhon haloagen @Aty lasxy

group, an al I M 6 , r hi o group, a
di al kyl ar ni n%y%é%%%%‘ﬁlgg\g“%%gll%%gr -C%%él&g%oﬁr?ggrarg%dﬁyglr%{)}am no group.
10 I n anot hegragpean aleylithientgrmuprewides h {pr ot essrbdoratpmeparinng f or
P ;n(glfl:alfd Sj{o{dg”éﬁ?g?}aﬁfcﬁlz{l]éyr{'a%aizr% SEP RV 4 "% 1Y lQung

bon atoms, or a diarylamino group.
10 In another aspect, the invention provides a process
for preparing for preparing a l-substituted 5-acyl-

imidazole compound of the following formula (1):

0
— RS

Y

R1

1)

[in which R! is methyl, R? is isopropyl, and R® is methyl]
15 which comprises reacting an N-substituted amidine com-

pound having the following formula (2) or a salt thereof:

NHR?

R'— @
NH

[in which each of R! and R? is the same as above]
with at least one ketone compound having the following
20 formula (3a) or (3b):



YR [in which RLis nmethyl, R2 is isopropyl, and R3 is nethyl] 15 which
conprises reacting an N-substituted am di ne com pound having the follow ng
formula (2) or a salt thereof: NHR2 RL-( (2) NH [in which each of Rl and
R2 is the sane as above] with at |east one ketone conmpound having the
followwng 20 fornula (3a) or (3b): -15 00 X R3 (3a) XR3 (3b) YY Z][in
which R3 is the sane as above, X is a halspgen atom and each of Y and Z is
et hoxy], in the presence of a base. 5 Exanples of the bases enployed in the
reaction in- clude an organic am ne conpound such as trial kyl am ne

conpounds which have an al kyl group each containing 1 to 6 carbon atons,
such as triethylam ne, tr(bropylanlne and tribujyl anine, and heterocyclic
conmpounds such as py i,d 10 i ne and pi coline, andjan inorganic base conmpounds
such as an al kali 3»0 e g., sgdiu éﬁgoxide and potassium
hydr oxi de), an aIkaI| t al arb e (e.g odi car Bbxt e and pot assi um
carbonate), an al kal i tal hydrogen carbonat (e.g., sodium hydrogen
carbonate 15 and potéé5|un1hydrogen car bona nd an alkali netal

al koxi de (e.g., sodium nethoxide, potaSS|un1nethOX|de

[in which R® is the same as above, X is a halogen atom,
and each of Y and Z is methoxyl,
in the presence of a base.

5 Examples of the bases employed in the reaction in-
clude an organic amine compound such as trialkylamine
compounds which have an alkyl group each containing 1 to
6 carbon atoms, such as triethylamine, tripropylamine and
tributylamine, and heterocyclic compounds such as pyrid-

10 ine and picoline, and an inorganic base compounds such as
an alkali metal hydroxide (e.g., sodium hydroxide and
potassium hydroxide), an aikali metal carbonate (e.g.,
sodium carbonate and potassium carbonate), an alkali
metal hydrogen carbonate (e.g., sodium hydrogen carbonate

15 and potassium hydrogen carbonate), and an alkali metal
alkoxide (e.g., sodium methoxide, potassium methoxide,
sodium ethoxide, potassium ethoxide, sodium t-butoxide,
and potassium t-butoxide). Particularly, it is an organ-
ic amine compound, and specifically a trialkylamine com-

20 pound. More particularly, it is a triethylamine. The
bases can be employed singly or in combination.

The base can be employed in the reaction in an
amount of 0.1 to 20 moles, particularly 0.5 to 10 moles,
per one mole of the N-substituted amidine compound or its

25 salt.

The reaction can be performed in a solvent (partic-

ularly a polar solvent). Examples of the polar solvents

include water, a lower alkyl alcohol having 1 to 6 carbon



sodi um et hoxi de, potassi um et hoxi de, sodiumt-butoxide, and potassium
t-butoxide). Particularly, it is an organ- ic am ne conpound, and
specifically a trial kylam ne com 20 pound. Mre particularly, it is a
triethylam ne. The bases can be enployed singly or in conbination. The base
can be enployed in the reaction in an anount of 0.1 to 20 nol es,
particularly 0.5 to 10 noles, per one npge of the N-substituted am di ne
conmpound or its 25 salt. The reaction can be perforned in a sol vent

(partic- ula lar s E@@{? of a n i ncl ude
water, a IO\A/%JF&S kg(?'(gl borﬁécﬁ'/ﬁ%%%}’ng %82’cgrsggﬁogg%-g}a?gﬂ%f(éﬁ%.#

nmet hanol , etbahpl, alcopsbpyla aketodrd @ompbunbut ¢l gal cabtetyne a ketonk
conmpound (e. cetone, nethyl _ethyl ketone,. apd thyl isohutyl ketone),
o e conPehuhnietate, e Rl PP BEPSRERE et ROTACEITS an de.
N- et hyl pyr rgbhs@nes.ga, i ae-dtnathy N HemdingaehyN; N+didezioy 1 deapne), a

sul foxide (e.qg,, dinethylsulfoxide), a sulfone Ee.g., sulforane), a nitrile

(e.qg., acetodPideriNerahy hoprohtdens by, 2an8can (et fer Y grdimeernyT

ether, diisoppopy}oeiffhond) Ml hoxyeshene, (behr ahydrocdPr1 il bxide),
2-met hyl t et rahydrof uran, and di oxane). The sol'- vent can be enployed singly

or in combi nat$ehfomhe(sol ventulearPee baphopeliri ke afe edrouncefomis to 100
m, partlcuI?%lye1?$$ é%% nPE i ROE Q£§§19% &PﬁeP#&%H%?t'é#%§9¥f”1d'ne

conpound or s Salt e ITnvention can be carri ut, nst ance, by
m xi ng the Nethbdst iditscpsopyliettheonpdimdtboxyéshaadt , tet hehketone

conpoundy g2 Bases, 2 R0l VAN AN SHLELR D Gank"G1 SLEAYY © #nd O P- 200G
vent can be employed singly or in combination.

The solvent can be employed in an amount of 0.5 to
100 mL, particularly 1 to 50 mL, per one gram of the N-
substituted amidine compound or its salt.

15 The invention can be carried out, for instance, by
mixing the N-substituted amidine compound or its salt,
the ketone compound, a base, and a solvent and stirring
the mixture at 10 to 200°C, preferably 20 to 120°C. There
is no specific limitation with respect to the reaction

20 pressure.

The l-substituted 5-acylimidazole compound prepared
by the reaction can be isolated and purified by conven-
tional methods such as neutralization, extraction, fil-
tration, concentration, distillation, recrystallization,

25 crystallization, and column chromatography.

The present invention is further described by the

following non-limiting examples.

[Reference Example 1 - Preparation of an isopropyl alco-
30 hol solution of N-isopropylacetamidine]
In a 300 mL-volume glass vessel equipped with a
stirrer, a thermometer and a dropping funnel, 20.0 g
(0.162 mol) of ethyl acetimidate and 80 mL of isopropyl

alcohol were placed. To the mixture in the vessel, 16.4



is no specific limtation with respect to the reaction 20 pressure. The
1-substituted 5-acylim dazol e conpound prepared by the reaction can be

i sol ated and purified by conven- tional nethods such as neutralization,
extraction, fil- tration, concentration, distillation, recrystallization,
25 crystallization, and columm chromat ography. The present invention is
further described by the follow ng non-{mting exanples. [Reference
Exanple 1 - Preparation of an isopropyl alco- 30 hol solution of

N-i sopropyt ace } di n V. S L hpe, fth a
stirrer, at e??mmrrg%er}@])lajndog tz?g%pl lg Eﬁ%e?%gng%gsg%g%OS%%Bhn mo et hyl
aceti m date ahd BOxnirefwasokeppydt al tehpkraeneepbécedt Hoghde thature in

t he vessel, o4 -17- (Q.162 mol )_,of triethylamne s dr.opwi se added,
whil e the' mididn e Wit MR R S et e i LhOETH A AP 30C.  The
m xture was séipéesthine d0d ni et eSodle d 008 1bBMPer|s Wi afubidemiceol ed to
10C. To the cooled mx 5 ture was dropw se added 9.5

6 g é0,162 nq%% of
i sopropyl 2 ahihe, Wahi FEORYES#i 3FRL 2P kept Valfd FehpePht LFPEIPHGT  hi gher

than 30C. Thenh&! WikiYesthdan sthrd afabokepPeat NQUEchbeFOOML EPEIAL Ure for
carrying out reaction. After the reaction was conplete, the reaction m xture

was 10 concehgherethan 30%e afhesadrdpite atavhdlessitutimad or ongi ni ng 16. 2

g (0.162 nol i o 1 i e - tion of

5-acety|-|-i%%g%o%slfggmng% ?%1 azd?gf iég?ﬂﬂQ&B%%tnig%gﬁﬁﬁg'glass vessel

equi pped wi thfgerstie reeacioheram et labd, atbe oppaogléumettutdevdasopr o-
10 concentrated to give an isopropyl alcohol solution con-

taining 16.2 g (0.162 mol) of N-isopropylacetamidine.

[Example 1 - Preparation of 5-acetyl-l-isopropyl-2-
methylimidazole]

15 In a 300 mL-volume glass vessel equipped with a
stirrer, a thermometer and a dropping funnel, the isopro-
pyl alcohol solution containing 16.2 g (0.162 mol) of N-
isopropylacetamidine (which was prepared in the above-
mentioned Reference Example 1), 19.3 g (0.108 mol) of 3-

20 bromo-4-methoxy-3-buten-2-one and 16.4 g (0.162 mol) of
triethylamine were placed. The mixture was heated to 80°C
under stirring for 8 hours, for carryihg out reaction.
After the reaction was complete, 80 mL of sulfuric acid
(2 mol/L) was added to the reaction mixture, and the

25 mixture was concentrated under reduced pressure. The
concentrate was washed with methyl isobutyl ketone, and
the aqueous portion was taken out. The aqueous portion
was made basic by adding an aqueous 48% sodium hydroxide,
while.the mixture was kept at a temperature of not higher

30 than 40°C. The aqueous basic portion was subjected to ex-
traction with methyl isobutyl ketone, and the extracted
portion was concentrated under reduced pressure. The

concentrate was distilled under reduced pressure (0.4



pyl al cohol

i sopropyl acet am di ne (which was prepared in the above-
Exanpl e 1),
4 g (0.162 nol) of

80C under

reacti on was conpl ete,

feaction m

pressure. Thg,, cogrgcz%r}t Lat

aqueous portion was taken “out.

an aqueous

solution containing 16.2 g (0.162 nol) of N

menti oned Ref erence

19.3 g (0.108 nol) of 3 20 brono-4-net hoxy- 3-but en-2-one and

xture, and the 25 m xture was concentrated under reduced

ous portion was nma
WWM&WM@ZOM@@ pdke nyedk lowe Waguikedept at a

S R e Lo oot s L dateoRy aaai ng

triethylam ne were placed. The m xture was heated to
stirring for 8 hours, for carrying out reaction. After the
80 nL of sulfurig@cid (2 nol/L) was added to the

t he

P Sre co b b e S L NS LG A o

subj ected to ex

portion was wance rid ecbwitderpieducad presstf fes:The concentrate was
distilled under reduced pressure (0.4 -18- kPa, 85C) to give 10.9 g (yield:
61% of 55acetyl - H-NMB- (6D6Py} -3- feamhy) i nid%r@o(@iasdbalk-%al (v 18)qui d. The

produced, 5- i SQpr apy. thylim o] had the foll ow ng physi cal
properties: a%egtﬁg_% (%Dcclhgé% ngﬁnjngs:’ ?%ﬁ(gwx d“‘)OS 2.45 (3H, s), 2.52
(3H s), 5.30 (1HI+MS 7(/le)(1H16&) ;(ME ) ML E1TT @=Mel67 (OH) (M-dEP()M M), 109
(MN Pr). [Exanple 2 - Preparation of 5-acetyl-I|-isopropyl-2- 10

met hyl i m dazole] In a 300 nL-vol une gl ass vessel equi pped with a stirrer, a
t her nonet er mdan@pldi appl Nerdginediort REF | SOEOy 1PV - i ey lSQLUt Ion
containin (0.162 not) of N- isopropyl acetam d| ne (which was prepared

in the abgvé“ethy imidazole}

15

20

25

30

In a 300 mL-volume glass vessel equipped with a
stirrer, a thermometer and a dropping funnel, the isopro-
pyl alcohol solution containing 16.2 g (0.162 mol) of N-
isopropylacetamidine (which was prepared in the above-
mentioned Reference Example 1), 22.8 g (0.108 mol) of 3-
bromo-4, 4-dimethoxy-2-butanone and 16.4 g (0.162 mol) of
triethylamine were placed. The mixture was heated to 80°C
under stirring for 20 hours, for carrying out reaction.
After the reaction was complete, 80 mL of sulfuric acid
(2 mol/L) was added to the reaction mixture, and the
mixture was concentrated under reduced pressure. The
concentrate was washed with methyl isobutyl ketone, and
the aqueous portion was taken out. The aqgueous portion
was made basic by adding an aqueous 48% sodium hydroxide,
while the mixture was kept at a temperature of not higher
than 40°C. The aqueous basic portion was subjected to
extraction with methyl isobutyl ketone, and the extracted
portion was concentrated under reduced pressure. The
concentrate was distilled under reduced pressure (0.4
kPa, 85°C) to give 9.63 g (yield: 54%) of 5-acetyl-l-iso-
propyl-2-methylimidazol as pale yellow liquid.

[Reference Example 2 - Preparation of an isopropyl alco-

hol solution of N-((R)-~1l-phenylethyl)acetamidine]



15 nmentioned Reference Exanple 1), 22.8 g (0.108 not) of 3-

br ono- 4, 4- di met hoxy- 2- but anone and 16.4 g (0.162 nol) of triethylamne were
pl aced. The m xture was heated to 80C wunder stirring for 20 hours, for
carrying out reaction. After the reaction was conplete, 80 nL of sulfuric
acid 20 (2 not/L) was added to the reaction m xture, and the m xture was
concentrated under reduced pressure. The gconcentrate was washed wi th nethyl
i sobutyl ketone, and the aqueous portlon was taken out. The aqueous portlon

de basic b ddi 48% sodi d 25 whi |
\r,:?it trjnraeewagngpt y%t? allD]? an‘ﬂ%u Sff‘ %fgﬁf:‘laﬁg%al}{?%gni4‘(5%3reTﬁ%pl%&€ee us basic

portion was éﬂ@é@@tewatols@gﬁdﬁyiamnhawwasnﬁébyéceao@utyl1ke60@e and the
extracted portion was concentrated under reduced pressure. The concentrate

was distill ed0uhbiernebhueldpresRheny bethgbarpae- 85"5}‘3%% W9 63 g

(yield: 549@t9{néda§§tﬂéoﬁréﬁﬁk 5165W61258?u9¥$ﬁr%&ﬁgé&nf§gp@é32(%llow
|l iquid. [Reference Exa eEaratlon of an isopropyl~alco

solution of KO({6F- mobhe%§lﬁﬁh93b laﬁmﬂlﬁé¢ylH@ﬁeqamﬂiﬁ@%edures of

Ref erence Exanple 1 were repeated except that isopropylam ne was repl aced
with 19.6 g (0.162 nmol) of (R)-1-phenylethylam ne. There was ob- tained an
i sopropyl al ¢Bhahpk®al 3t + oPremntai M 2652aget Bl {D-ddhybt) - 6fRN1{ (R) - 1

-ph enyl etgé?% afetanigqﬁghaéﬁ%%wrple 3 - Preparation of

5-acetyl - ethyl)im dazolel In a 300 nL-volunme gl ass
vessel equi pped Wit ha a300 ml+vsRime gl aes maa”saéeer @cmdl@@hl oppimag funnel , the

[sopro- By aeohol <oluliencoptal 109, 26,2 0,00, 402, 1)l Nof, (R
pyl alcohol solution containing 26.2 g (0.162 mol) of N-
((R) -1-phenylethyl)acetamidine (which was prepared in the
above-mentioned Reference Example 2), 19.3 g (0.108 mol)
of 3-bromo-4-methoxy-3-buten-2-one and 16.4 g (0.162 mol)

15 of triethylamine were placed. The mixture was heated to
80°C under stirring for 8 hours for carrying out reaction.
After the reaction was complete, 80 mL of sulfuric acid
(2 mol/L) was added to the reaction mixture, and the
mixture was concentrated under reduced pressure. The

20 concentrate was washed with methyl isobutyl ketone, and
the aqueous portion was taken out. The aqueous portion
was made basic by adding an aqueous 48% sodium hydroxide,
while the mixture was kept at a temperature of not higher
than 40°C. The aqueous basic portion was subjected to

25 extraction with methyl isobutyl ketone, and the extracted
portion was concentrated under reduced pressure. The
concentrate was purified by -silica gel column chromatog-
raphy (eluant: ethyl acetate) to give 18.7 g (yield: 76%)
of 5-acetyl-2-methyl-1-((R)-1l-phenylethyl)imidazole.

30 The produced 5-acetyl-2-methyl-1-((R)-1-phenyl-
ethyl)imidazole had the following physical properties:

'4-NMR (CDCl3, & (ppm)): 1.85 (3H, d), 2.06 (3H, s),
2.49 (3H, s), 6.93 (1H, m), 7.13 (2H, m), 7.32 (3H, m),
7.78(1H, s);



above- nenti oned Reference Exanple 2), 19.3 g (0.108 nol) of

3- br ono- 4- net hoxy- 3- but en-2-one and 16.4 g (0.162 nol) 15 of triethylam ne
were placed. The m xture was heated to 80C under stirring for 8 hours for
carrying out reaction. After the reaction was conplete, 80 nL of sulfuric
acid (2 mol/L) was added to the reaction m xture, and the mxture was
concentrated under reduced pressure. The %0 concentrate was washed with

het hyl isobutyl ketone, and the aqueous®“portion was taken out. The aqueous

portion was made basic by addi ng an aqueous 48% sodi um hydroxi de, while
the mixture was KeptMat (% ¢kehperat utdlof not higher  than 40C. The aqueous
basic portion was subjected to 25 extraction with nethyl isobutyl ketone,
and the extracted portion was concentrated under reduced pressure. The
concentrat e WRefeprende dkanpls |3 ca Rpgpaod ubon chf onmtbg-ertapghyt et uant :

et hyl acet at V. 8.7 g (yield: 76% of
5-acety|-2-ré§?%é@%&kf%§ll-phenylethyl)inidazole. 30 The produced

5-acetyl - 2- net hyl ki - ()0 Inlpheniydme etlhyds i ve ssebl equigspddiev fitdl |aowi ng

physi cal properties: H- NVR 13, p :.1.85 (3H .06 (3H, s),
2.49 (3H, s),gt%r.’é%f'( 1‘3}4,]“?13‘{“‘@7'63%( fll?,dgré ,‘E)g‘;%%“t%rf?u"}ﬁeﬁ' 079%%19[4, s); -20-
Cl-M5 (nfe): (@204 ML) [Refertefic e datainm @ e -ak @armat ioh fopbpyl

N-tert-butyl- acetam dine]. 5 In a 300 nmi-volunme gl ass vessel equuPped with a
stirrer, a thEFPRAEtETARLIC]H oppihdHamibrtusdy ! fhe o7emse il Y0 ¢ et hyl

acetim date ando SaMnof ) [SORLORtNy 1 HLARO! y IS¢ RhArsdl adted MM ur e i n
the vessel, 16.4 g (0.162 nol) of triethylamne s dropw se added, while
10 the mixture was kept at a temperature of not higher than

30°C. The mixture was then stirred for 10 minutes at room
temperature. The mixture was then cooled to 10°C. To the
cooled mixture was dropwise added 11.8 g (0.162 mol) of
tert-butylamine, while the mixture was kept at a tempera-
15 ture of not higher than 30°C. The mixture was then
stirred for one hour at room temperature for carrying out
reaction. After the reaction was complete, the reaction
mixture was purified by silica gel column chromatography
(eluant: ethyl acetate/methanol = 20/1) to give 15.9 g
20 (yield: 86%) of N-tert-butylacetamidine.
The produced N-tert-butylacetamidine had the follow-

ing physical properties:

l4-NMR (CDs;OD, & (ppm)): 1.43 (9H, s), 2.21 (3H, s),
3.35 (2H, s);
25 CI-MS (m/e): 115 (MH).

[Example 4 - Preparation of 5-acetyl-l-tert-butyl-2-meth-
ylimidazole]
In a 300 mL-volume glass vessel equipped with a
30 stirrer, a thermometer and a dropping funnel, 18.5 g
(0.162 mol) of N-tert-butylacetamidine (which was pre-
pared in the above-mentioned Reference Example 3), 19.3 g
(0.108 mol) of 3-bromo-4-methoxy-3-buten-2-one and 16.4 g

(0.162 mol) of triethylamine were placed. The mixture



10 the m xture was kept at a tenperature of not higher than 30C. The

m xture was then stirred for 10 mnutes at room tenperature. The m xture
was then cooled to 10C. To the cooled m xture was dropwi se added 11.8 g
(0.162 nol) of tert-butylam ne, while the m xture was kept at a tenpera 15
ture of not higher than 30C. The m xture was then stirred for one hour at
roomtenperature for carrying out reacL% n. After the reaction was
¢onplete, the reaction mxture was purified by silica gel col um

Cor e *Ghsp e KERLER: ol PLic AR SLITIRERS canoftut® ALYt 0 20
N-tert-butyl ag t@ﬁtdragch@ant henfeét othel B@a@'ﬂiéhcﬁbspégﬁﬁlét@$ 83 HnNVR

(CD30D, 8 (ppm): 43 (9H, s), 2.21 (3H, s), % s); 25 Cl-Ms (nlfe):
115 (M. [E?ﬁnﬁPéerlCP?Qbﬁrégl%ﬁ16¥ 5Wé§e?9ﬂeﬁ P@r hﬁuF?PCElﬁ%tmlx‘

ylimdazol e] |,pe2 309 fheVR} KPS @%§ c‘_‘Sﬁé@ht?QHéHpﬁﬁth Pe8Bucél stirrer, a

t her nonet er and a droppi ng funnel,
N-tert - bubyl ncesantédi neTl(le\hi:@hcm‘sr@t@ waar @éshﬁdt hetabme‘éhprbmwmd

e I

hoxy- 3- but en né-an amne were p?aced The
m xture -21-agasohieapedtion @€ maderbasicr bpgatiding Anuaguéous céB8ty- ing
out reaction. After the reaction, sulfuric acid (2

s_conplete, 80 nlL, of
101 /1) s aB8REURoRYHEOREARt | OR TR tiELPAAE R TRE KPREurb ReESBRSEeNt [ at ed
under reducegdtbrgr €8SH6E. hifige 0tELMNt 4 @2E. WaBhaasfeshwd thhdR] Prdisebu- tyl
ket one, and the aqueous portion was taken out. The
10 was subjected to extraction with methyl isobutyl ketone,
and the extracted portion was concentrated under reduced
pressure. The concentrate was purified by silica gel
column chromatography (eluant: ethyl acetate) to give
4.86 g (yield: 25%) of 5-acetyl-l-tert-butyl-2-methyl-
15 imidazole.
The produced 5-acetyl-1l-tert-butyl-2-methylimidazole

had the following physical properties:
'H-NMR (CDCl3, & (ppm)): 1.72 (9H, s), 2.49 (3H, s),
2.65 (3H, s), 7.70 (1lH, s)
20 CI-MS (m/e): 181 (MH)

[Reference Example 4 - Preparation of an isopropyl alco-
hol solution of N-cyclopropylacetamidine]
The procedures of Reference Example 1 were repeated
25 except that isopropylamine was replaced with 9.23 g
(0.162 mol) of cyclopropylamine. There was obtained an
isopropyl alcohol solution containing 15.9 g (0.162 mol)

of N-cyclopropylacetamidine.

30 ([Example 5 - Preparation of 5-acetyl-l-cyclopropyl-2-
methylimidazole]
In a 300 mL-volume glass vessel equipped with a
stirrer, a thermometer and a dropping funnel, the isopro-

pyl alcohol solution containing 15.9 g (0.162 mol) of N-



o ——————————
aqueous portion was nmade basic by adding an aqueous 48% sodi um hydroxi de,
while the m xture was kept at a tenper- ature of not higher than 40C. The
aqueous basic portion 10 was subjected to extraction with nethyl isobutyl
ketone, and the extracted portion was concentrated under reduced pressure.
The concentrate was purified by silica gel colum chromatography (eluant:
ethyl acetate) to give 4.86 g (yield: 25% of
B-acetyl-I-tert-butyl-2-nmethyl- 15 i mi dazdTe. The pr oduced
5-acetyl -l -tert-butyl-2-nmethylimdazole had the follow ng physi cal
properties: e NMREBDCIStBn{pm ) (wHidR ¢98 psdparedoin 3the sibove: 65 ( 3H,
s), 7.70 (1H_ _s). 20 Cls e): [ efenc | e --Pyeparation
of an isopro%??e%ﬁ%%é:ﬁéféééﬁﬁﬁi%ﬁ%@ﬁf%f%bbrgéroﬁgl %E¥Q€P%?%g)°%ﬁ%
procedur es obr&ed-ef -anstehdxaiptentlewed-eonepend etle . £5g exeepé2 thal) of

i sopropyl am ne, was repl aced with 9.2 0.162 nol) of cyclopro m ne.
o e R LRl S St L e THE) DEF oS e MR o I " o2
ol ) of Bt cyghopr oVt AGes are i fenods [ BXANPA Br ping REeParad & o1oref

5-acetyl -1 -cycl opropyl -2-" nethylimdazole] In a 300 nL-vol une gl ass vesse
equi pped wi thfter sthe regachiemerdp e lakd, B8Urdpprhgstliweic adid | sopro-
pyl al cohol |1t 4 | HdW 15 G o3 N -

cycl opropyl aﬁ%tlgén%@)ne §vvfléid(}%1 was prepa%‘g%égﬁotheﬂ}é@gﬁei %e%%tﬁ'%ened Ref er ence
Exanpl e 4), mdxBure (WSO mmNtoitsl wbnden- deducedxyrSs puten- ZLlone and 16. 4

g (0.162 nol %or?éenéfa;teet WA@’M‘&e"&”ﬁtﬁ% S 'yirhfsorg)&ﬂ eké"@ésneheaatneod to 80C
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10 the aqueous portion was taken out. The aqueous portion
was made basic by adding an aqueous 48% sodium hydroxide,
while the mixture was kept at a temperature of not higher
than 40°C. The agueous basic portion was subjected to
extraction with methyl isobutyl ketone, and the extracted

15 portion was concentrated under reduced pressure. The
concentrate was purified by silica gel column chromatog-
raphy (eluant: hexane/ethyl acetate = 2/1) to give 11;8 g
(yield: 67%) of 5-acetyl-l-cyclopropyl-2-methylimidazole
as pale yellow liquid.

20 The produced 5-acetyl—1l-cyclopropyl-2-methylimid-
azole had the following physical properties:

'H-NMR (CDCl3, & (ppm)): 0.69 (2H, m), 0.78 (2H, m),
2.28 (3H, s), 2.33 (3H, s), 2.81 (1H, m), 5.41 (1H, m),
7.66(1H, s);
25 CI-MS (m/e): 165 (MH).

[Reference Example 5 - Preparation of an isopropyl alco-
hol solution of N-isopropylformamidine]
The procedures of Reference Example 1 were repeated
30 except that ethyl acetimidate was replaced with 7.29 g
(0.162 mol) of formamide and that the reaction tempera-
ture was 50°C. There was obtained an isopropyl alcohol
solution containing 13.9 g (0.162 mol) of N-isopropyl-

formamidine.



5 under stirring for 8 hours for carrying out reaction. After the reaction
was conplete, 80 nmL of sulfuric acid (2 nol/L) was added to the reaction

m xture, and the m xture was concentrated under reduced pressure. The
concentrate was washed with nethyl isobutyl ketone, and 10 the aqueous
portion was taken out. The aqueous portion was nmade basic by adding an
aqueous 48% sodi um hydroxide, while the m xture was kept at a tenperature
of not higher than 40C. The aqueous ba¥¥ portion was subjected to
extraction with nethyl isobutyl ketone, and the extracted 15 portion was
concentrated under reduced pressure. The concentrate was purified by silica

el colum chromatog-.ra el uant: hexane/ et hyl., acetate = 2/.1) to give

%1. 8 g (yi emf?a’%?i]ﬂ ot~ Eg%ecp(eaﬁ#ﬁqncﬁ‘fo%?%%%%—-]ﬁelﬁﬂﬁriorﬁym ) asgpal e
yel l ow | i quigkzo®) The produced 5-acetyl-1-cyclopropyl-2-nmethylimd- azole
A R e L P L
7.66(1H, §) ;525 Qr M (tHerionkhr My 4 RefS5SNGe Fraidl e the RIghaation of

an isopropyl alco- hol solution of N-isopropylformam di ne] The procedures of

Ref erence BExRivpl @l aohel esqlepdtreFond@ dxeept1 1 Hatg etthylléZadmatlinmiafatle was
{omper a- 1 ur SR A RO TR, (B RS PR M ST ol ut f on
cont ai ni ng IBx&mld 01)162L 5] )g of0 .Ni8s aprlopyd £ F-dymvenwidi-wet ha2@~—JExanpl e 6 -
Preparation 6ﬁt§kf§¥%ég'Jﬁdﬁ%%QMon'@dﬁsz mol) of triethylamine were
10 placed. The mixture was heated to 80°C under stirring for
8 hours for carrying out reaction. After the reaction
was complete, 80 mL of sulfuric acid (2 mol/L) was added
to the reaction mixture, and the mixture was concentrated
under reduced pressure. The concentrate was washed with
15 methyl isobutyl ketone, and the aqueous portion was taken
out. The aqueous portion was made basic by adding an
agueous 48% sodium hydroxide, while the mixture was kept
at a temperature of not higher than 40°C. The agueous
basic portion was subjected to extraction with methyl
20 isobutyl ketone, and the extracted portion was concen-
trated under reduced pressure. The concentrate was puri-
fied by silica gel column chromatography (eluant: ethyl
acetate) to give 3.28 g (yield: 20%) of 5-acetyl-1-
isopropylimidazole as pale yellow liquid.
25 The produced 5-acetyl—1l-isopropylimidazole had the
following physical properties:
'H-NMR (DMSO-ds, & (ppm)): 1.40 (6H, d, J=6.59 Hz),
2.43 (3H, s), 5.16 (1H, sep, J=6.59 Hz), 7.93 (1H, d),
8.15 (1H, brs);
30 CI-MS (m/e): 153 (MH).

[Example 7 - Preparation of 5-benzoyl-l-isopropyl-2-

methylimidazole]



azole] In a 300 nL-vol une gl ass vessel equipped with a 5 stirrer, a
thernoneter and a dropping funnel, the isopro- pyl alcohol solution
containing 13.9 g (0.162 nol) of N isopropylformam di ne (which was prepared
i'n Reference Exanple 4), 19.3 g (0.108 nol) of 3-brono-4-nethoxy- 3-
buten-2-one and 16.4 g (0.162 nol) of triethylam ne were 10 placed. The

m xture was heated to 80C under stirrin g?lor 8 hours for carrying out
feaction. After the reaction was conple 80 nL of sulfuric acid (2 nol/L)
was added to the reac%%&n m xture, and the nixiure was ﬁoncentrated under

reduced pressure.lFh CBINT Yo WSebl A8E hBRSFR L he TR biR® yWitRabutyl ket one,

and the aquestSrPOF | | HNc NESEmrAKESNr H . aTagogﬁyﬁ@uzsuﬂ%ll OFhMaSs dpRee- basi c
by addi ng an aqueous 48% sodi um hydr oxi de ile the m Xture was kept at a

t enper at ure BY1 @%CW%e?OJEWa%ﬂPfHG@n%bnhﬁgleéﬁsz Hasf c1pdriebh N subj ect ed
to extracti Oﬂs%fﬁbfﬁéwéa@diﬁéb&wwlc%e Qé‘e réﬂgré@elﬁxﬁﬁécéa% portion was

concen- trated reduced pressure ncentrate was puri- fied by
silica geb mmmmtwmq eﬂmnpleelhyl 26a@e<yat@a)l(ﬂ83 gpMe & 28 ¢

ield: 209 f_5-acet i SPPI,O dazole liquid. 25 The
f))r/oduced S/Oa%qkfy? ¢ fs%%?%pﬂ ﬁ_}p @r}’ a%r?rﬁ%n n%vﬁ%% inﬁvil%gl
p; opgrtllee?lHﬂ.(D-bMLR rﬁ@ﬁ@ﬂ&rﬁet(mrérdlné vd@réG;_IrlladedJ 6rred nlrJZ;\)tureZ 43 (3H,
s), se

7.93 (1H,_d), 1H, brs 30 Cl.- M5
(me): 153 (1850 fo e rgfléiﬁér%ttuldﬁld’fg i R |§6pF6|5Wl§9
nEthy|'”1daZ@&@]reéEklon After the reaction was complete, 80 mL of

10 sulfuric acid (2 mol/L) was added to the reaction mix-
ture, and the mixture was concentrated under reduced
pressure. The concentrate was washed with methyl isobu-
tyl ketone, and the aqueous portion was taken out. The
aqueous portion was made basic by adding an agqueous 48%

15 sodium hydroxide, while the mixture was kept at a temper-
ature of not higher than 40°C. The aqueous basic portion
was subjected to extraction with methyl isobutyl ketone,
and the extracted portion was concentrated under reduced
pressure. The concentrate was<purified by silica gel

20 column chromatography (eluant: hexane/ethyl acetate =
2/1) to give 2.47 g (yield: 10%) of 5-benzoyl-l-isopro-
pyl-2-methylimidazole as pale yellow liquid.

The produced 5-benzoyl-l-isopropyl-2-methylimidazole
had the following physical properties:

25 'H-NMR (CDCl3, & (ppm)): 1.60 (6H, d), 2.60 (3H, s),
5.20 (1H, m), 7.48 (2H, m), 7.59 (2H, m), 7.81 (1lH, s),
7.83 (1H, m);

CI-MS (m/e): 229 (MH).



In a 300 nmi-vol une gl ass vessel equipped with a stirrer, a thernoneter and a
droppi ng funnel, the isopro- pyl alcohol solution containing 16.2 g (0.162
nol) of N- isopropyl acetam di ne (which was prepared in the same 5 nanner as
i'n Reference Exanple 1), 26.0 g (0.108 nol) of 2-brono-3-nethoxy-I-phenyl
-2-propen-1-one and 16.4 g (0.162 nol) of triethylam ne were placed. The
mxture was heated to 80C under stirring.for 8 hours for carrying out
reaction. After the reaction was conplete, 80 nL of 10 sulfuric acid (2

nol /L) was on m x- ture, and the m xture was concentrated
under reduc fé’éﬂKﬁM (¥é ncentrate was washed with nmethyl isobu- tyl
ket one, and the aqueous portion was taken out. The aqgueous portion was made

basi ¢ by addi ng gp aqueous 48@6H? sodi um h drOX|de mhlle theégl re was

kept at a tenper-Iat ure RFCGIS Highdir s DHE Iy 5rtion
was subj ect efiyidh AXtd adrpund tHaviRi W hd M&ldﬁgt%ulaﬁm@l jt:ne ext racted
portion was concentrated under reduced pressure he concentrate was
purified by silica gel 20,.colum chromatography (eluant: hexane/ et hyl
acetate = 2/1) to give 2Ch7 g (yield: 10% of 5-benzoyl-I-isopro-

pyl - 2- met hyl i m dazol e as | e yellow I'iquid. The produced

5-benzoyl - | -i sopr opyl $i mi dazole had the foII%w ng physica
properties: 25 'H—N 13, S (ppn)) 1. 60 (6H, d) 2.60 (3H, s), 5.20

(1H, m, 7.48 (2H, gﬁ , 7.81 (1H, s), 7.83 (1H, m; C-M
(me): 229 (N+D -25 CLAIMED I'S: 1. A process for preparing a

1-substituted 5-acyl - L

5
in which R! is a hydrogen atom or a hydrocarbyl group

which has or does not have a substituent group, R? is a
secondary alkyl group, a tertiary alkyl group or a
cycloalkyl group, said group having a substituent group
10 or no substituent group, and R® is a hydrocarbyl group
which has or does not have a substituent group,
which comprises reacting an N-substituted amidine

compound having the following formula (2):

NHR?
R'— | @)
NH

15 in which each of R! and R®* has the above-mentioned mean-
ing,
or a salt thereof with at least one ketone compound hav-

ing the following formula (3a) or (3b):



i m dazol e conpound having the followng formula (1): OR3 (1) N /NR2 Rl 5
in which RL is a hydrogen atom or a hydrocarbyl group which has or does not
have a substituent group, R2 is a secondary al kyl group, a tertiary al kyl
group or a cycloal kyl group, said group having a substituent group 10 or no
substituent group, and R3 is a hydrocarbyl group which has or does not have
a substituent group, which conprises reacting an N-substituted am di ne
eonpound having the follow ng formul a (é%@' NHR2 R1-( (2) NH 15 in which
each of Rl and R2 has the above-nentioned nmean- ing, or a salt thereof with
at | east one ketone conpound hav- ing the followng fornula (3a) or (3b):
-26- QO XIR3 (3a) X 11 (3b) Y Y Zin which R3 has the above-nenti oned
meaning, X is a leav- ingygroup, and each of Y a@d Z is independently a
hal ogen atom an al K§xy oyp, an aryl oxy oupff an al kylthio 5 group, an
Ianf#%

arylthio group, a dial g8ap or a di R8no 9'(88p-

Y Y Nz

in which R® has the above-mentioned meaning, X is a leav-
ing group, and each of Y and Z is independently a halogen
atom, an alkoxy group, an aryloxy group, an alkylthio

5 group, an arylthio group, a dialkylamino group or a
diarylamino group,

in the presence of a base.

2. The process according to claim 1, in which each
10 of R! and R’ is independently an alkyl group having 1 to 6

carbon atoms which has no substituent group.

3. The process according to claim 1 or 2, in which
R’ is a secondary alkyl group having 3 to 6 carbon atoms

15 which has no substituent group.

4. The process according of any one of claims 1 to

3, in which R!' is methyl.

20 5. The process according to any one of claims 1 to

4, in which R® is isopropyl.

6. The process according to any one of claims 1 to
5, in which R® is methyl.
25
7. The process accorxding to any one of claims 1 to

6, in which X is a halogen atom.



RSN
in the presence of a base. 2. The process according to claim1, in which
each 10 of Rl and .R3 is independently an al kyl group having 1 to 6 carbon
atons whi ch has no substituent group. 3. The proces$ according to claim1l1 or
2, in which R2is a secondary alkyl group having 3 to 6 carbon atons 15
whi ch has no substituent group. 4. The process according of any one of
claime 1 to 3, inwhich R is nmethyl. 20 5. The process according to any
ene of clainms 1 to 4, in which R2 is i Jﬁropyl 6. The process according to
any one of claims 1 to 5, in which R3 is nethyl. 25 7. The process
according to any8one dheclpgiogess pgcogdiing i @myx one @fhﬁﬂ@g@@ dtém -27-

8. The process gecarding tQ ank aRe Al I B Ld G ofiddh MACh X 15 a

broni ne atom’or an i odi he atom process according to any one of
claims 1 to 5 8, in mhlch is the ketone conmpound has the formula (3a) in

which Y is nethoxy. The Rrocess acc r di to an of cl ai l1to 8,
in which the ket one c Pﬁo@ﬁ@ RS ?ﬁgofﬁﬁﬁﬁﬁggi ﬁﬁl&ﬁse ch®f Y and

Z is nethoxyw, ih whiehprieceshs &etondi Ia@ntpbtﬁ'icalkasl t\Méerf@rmua.ﬁ N3agubsti tuted

am di ne corrpl%uq’d ltg:aw ngst gleet%(()jlxlyow ng formula (2) INHRZ R 1 (2) NH

10. The process according to any one of claims 1 to
8, in which the ketone compound has the formula (3b) in

10 which each of Y and Z is methoxy.

11. The process according to claim 1 wherein an N-
substituted amidine compound having the following formula
(2):

NHR?

R'—( @)
NH

15
in which R! is methyl and R? is isopropyl,

or a salt thereof 1is reacted with at least one ketone

compound having the following formula (3a) or (3b):

Q 0
X X

, R® (3a) R (3b)

Y Y 7

20 in which R® is methyl, X is a halogen atom, and each of Y
and Z is methoxy,

in the presence of a base.



15 in which RL is nethyl and R2 is isopropyl, or a salt thereof is reacted
with at | east one ketone conpound having the followng formula (3a) or (3b)
00 x R3 (3a) XI R3 (3b) YY Z20 in which R3is nethyl, X is a hal ogen
atom and each of Y and Z is nethoxy, in the presence of a base. -28- 12.
The process according to any one of clainms 1 to 11, in which the base is an
organi ¢ am ne conpound. 13. The process;g§cord|ng to any one of clains 1 to
5 12, in which the base is atrialkylam™e in which each alkyl
|ndependently has, 1 to 6 carbon atons. 14. The g%fcess according to any one

of clains 1 to 12 i TRHIRIPIHS R dted red@ s 10

with the ketpne GorREWH tiHe Sdd ars %V@{%anﬂé amliYee REQGRSErPCCording to
any one of claims 1 to 14, in which the substituted am di ne conpound

reacts w th the ketone conmpound in a polar solvent wherein the 15 pol ar
solvent is an al kyd #Hg‘ ddhg LIy b qﬂn, ég?& Qcess
according to any one c&gins lto 15,£%% dﬁic ?%e l%%tltute anldlne
conpound beat?s 120 whidh ttHee I&@t&ﬁw@%@wmmllaylanimpm athiréh ieadhhe range of
10 to 200C. 17 [ ocess nepar 1-substituted 5- acylim dazole
conpound havt n 191cfgﬁsndenq{l ra%’ual ar}%a(i cafg)or% atins,

14. The process according to any one of claims 1 to

13, in which the N-substituted amidine compound reacts

10 with the ketone compound in a polar solvent.

15. The process according to any one of claims 1 to
14, in which the N-substituted amidine compound reacts
with the ketone compound in a polar solvent wherein the
15 polar solvent is an alkyl alcohol having 1 to 6 carbon

atoms.

16. The process according to any one of claims 1 to
15, in which the N-substituted amidine compound reacts
20 with the ketone compound at a temperature in the range of

10 to 200°C.

17. A process for preparing a l-substituted 5-

acylimidazole compound having the following formula (1):

o)

== R3

§§r/N-R2

R1

)
N

25
in which R' is a hydrogen atom or a hydrocarbyl group

which has or does not have a substituent group, R? is a

secondary alkyl group, a tertiary alkyl group or a



OR3 (1) N\ /NR2ZYR 25 in which RL is a hydrogen atom or a hydrocar byl
group which has or does not have a substituent group, R2 is a secondary

al kyl group, a tertiary al kyl group or a -29- cycloal kyl group, said group
having a substituent group or no substituent group, and R3 is a hydrocar byl
group which has or does not have a substituent group, which conprises 5 a
step of reacting an i mdo-acid conpoundJwving the following fornmula (4):
OR R NH (4) in which'Ris an alkyl group and Rl has the above-nen- tioned

(55" uni on e dB N S e SRt R g | G R S on
product, andoa 15 epuidt irtasatt nprduye, ragrad t RO i sprao thyaltr owlatrib yadt gribepst one
ketone comound having the ol lowinia formile, (32), or (30)7 00 "X | el 3
which comprises
5 a step of reacting an imido-acid compound having the

following formula (4):

OR
R'—(

NH 4

in which'R is an alkyl group and R' has the above-men-
tioned meaning,

10 with an amine compound having the following formula (5):
R®NH; (5)

in which R? has the above-mentioned meaning,
15 to give a reaction product, and
a step of reacting the reaction product with at

least one ketone compound having the following formula

(3a) or {3b):
X L 't
3 X
Y Yz

20 in which R’ has the above-mentioned meaning, X is a leav-
ing group, and each of Y and Z is independently a halogen

atom, an alkoxy group, an aryloxy group, an alkylthio



20 in which R3 has the above-nentioned neaning, X is a |eav- ing group,
each of Y and Z is independently a hal ogen

atom an al koxy group, an

and

aryl oxy group, an al kylthio -30- group, an arylthio group, a dialkylam no
-group or a diarylamno group, in the presence of a base. 5 18. The process

according to claim17, in which each of RL and R3 is nethyl, and R2 is

i sopropyl 19. The process according to gba|n117 or 18, in which the base is
*an organi c amne conpound. 10 20. The process according to any one of clains

17 to 19,

in which the base is a trialkylamne in which each alkyl

|ndependent9§°HHs i“t@rBlEEFBoﬂr%$ana ?Baéfyl?ﬁénﬁrgﬁggg @€cBrding to any

one of clai ABat¢1ah®nd0

bApyhi ch the N-substituted am di ne conpound reacts

r
with the ketone conp oung |n a pol ar solvent. 22. The process according to
any one of é&haths EFGSQOC@ooﬁla P3S@hi ch the N-substituted anidi ne conpound

reacts wth the ketone conpound in a polar solvent wherein the

pol ar

solvent is an al kyl alcohol having 1 to 6 carbon atons. 25 23. The process
according to anyl8ne Bhecpappssd7actord2ngi howhighmt hé, Nisubkichut ed am di ne

conmpound reacts o%nhh IQ§E5eHgnﬁe%R§Rguggl tea L Eggragurf in the range of

10 to 200C.

10

15

20

25

19. The process according to claim 17 or 18, in

which the base is an organic amine compound.

20. The process according to any one of claims 17
to 19, in which the base is a trialkylamine in which each

alkyl iﬁdependently has 1 to 6 carbon atoms.

21. The process according to any one of claims 17
to 20, in which the N-substituted amidine compound reacts

with the ketone compound in a polar solvent.

22. The process according to any one of claims 17
to 21, in which the N-substituted amidine compound reacts
with the ketone compound in a polar solvent wherein the
polar solvent is an alkyl alcohol having 1 to 6 carbon

atoms.

23. The process according to any one of claims 17
to 22, in which the N-substituted amidine compound reacts
with the ketone compound at a temperature in the range of

10 to 200°C.





