-1- PROCESS FOR PREPARI NG 1- SUBSTI TUTED 5- ACYLI M DAZOLE COVPOUNDS 5 FIELD
OF THE | NVENTI ON The present invention relates to a process for pre- paring
1-substituted 5--acylim dazol e conpounds. The 1- substituted 5-acylim dazol e
conpounds are useful as 10 starting conpounds and intermnedi ate conpounds for
prepar- ing pharmaceutically active conpounds or agricultural chem cals.
Particularly, the 1-substituted 5-acylim d- azol e 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 WO 03/070436) .
BACKGROUND OF THE | NVENTI ON 20 f , ve been known two
processes for preparing 1-subs€$§%§%§ Ebgchgﬁﬁggggle conmpounds. J. Og.
Chem, 52, 2714(1987; ueSCB$DEBUBEDPr DeRSYLIMADABOEEACONGOUNDS

5-acetyl -1 -benzyl -2--methyli m dazol e wnich 25 conprises steps of reacting
5-net hyl i sooxazol e and ammb niumnitrate in trifluoroacetic acid anhydride
to give 5-gnethyl-4-nitroi sooxazel® oredust NENFAEr fowret hyl - 4-nitro-

i sooxazol e with al um num amal gamto give 5-methyf=2=—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 - 5- -:4- ] .8z 0l am de ugl e
N- benzyl - N—(5-neﬁ%§1})-|§%¥%£§V§?§é§%ﬁﬁ§%@%§%ﬁF%gp?o@%@%égg ?%gqﬁégtrially
di sadvant agequisiiny tlhatulddte tpricek Ss-amguimibsdazol@-compounds. The 1-

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 5-methylisooxazole and ammo-
nium nitrate in trifluoroacetic acid anhydride to give 5-
methyl-4-nitroisooxazole, 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 acétylation 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 33-830). This process is indu- strially

di sadvant ageous because the reaction yields are variable and |ow, and a
smal | amount of a structural iso 10 ner"%T.e., 4-fornylim dazole) is
observed in addition to the desired 5-fornylim dazole. SUMVARY OF THE

| NVENTI ON 15aThe pumbent ofngéapsoanfas ten wigredtl twghdbvideswrh lavustrial |y
advantageous sagple process for preparing a 1-substituted 5-acylim dazole
conmpound in g rgh yield. The invention resides in a process for preparing a
1- substituted 5-acybirgi darnehe, ceﬁpoan@lma\agm tdes drdldeanva ¥ ddagss or mul a
(1): 0 R3 (1) N\ /NR2 Y RL.in which is a hydrogen atomor a

hydr ocar byl £§FoBpePARIBE Ras™ Spraxéémﬁa@%cam@a R GFERFIR2 is a
25 secondar ¥sak5¥bt%guan amb 81 hbAE¥mBHA HRUD - Y3 @ -AdbHy19r oup,
said group having a substituent group or no substituent group, and R3is a
hydr ocar byl eghosp) wAirphohasaloindebiometf drayeira theb prictsgarste grioww- - 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
l-substituted 5-acylimidazole compound in a high yield.

The invention resides in a prccess for preparing a
l-substituted 5-acylimidazole compcund having the follow-

20 ing formula (1):
O
— R3

N

H'l

(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) 1INHR2 R1L ( (2) NH in which each of RlL and R2 has the
above-nentioned nean- 5 ing, or a salt thereof with at | east one ketone ‘
conmpound hav- ing the following formula (3a) or (3b) 0 0 X R3 (3a) XIN R3
(3b) y YJ Z in which R3 has the above-nentioned neaning, Xis a |leav- 10
ing group, and each of Y and Z independently is a halogen atom an al koxy
group, an aryloxy group, an alkylthio gPoup, an arylthio group, a

di al kyl am no group or a diarylam no group, in the presence of a base. 15
The invention fukhieh rcesipddsdsn reaptaoesSarn af-puiest palted anildiqubsti t ut ed

5-acyl i m dazol e conpound havi ng 1e followng forpula (1): 0 R3 (1) N\
'‘NR y Rlcpﬁpopﬁdwﬁﬁgﬁnﬁ&tﬁ§ g°ﬁ3&ﬁﬁﬁﬂ]é§%ﬁh%ﬁ Qy%ydrocarbyl group which

has or does not have a substituent group, R2 is a

NHR?

R'—( @)
NH

in which each of R!' and R? has the above-mentioned mean-
5 1ing,
or a salt thereof with at least one ketone compound hav-

ing the following formula (3a) or (3b):
0 0
X
' R3 (35!) X N R3 (3 b)

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):



secondary al kyl group, a tertiary alkyl group or a cyclo 5 al kyl group, said
group having a substituent group or no substituent group, and FR3 is a

hydr ocar byl group which has or does not have a substituent group, which
conprises a step of reacting an imdo-acid conpound having the 10 follow ng
formula (4): OR RL NFi (4) in which Ris an alkyl group and Rl has the

af orenenti oned neaning, with an am ne conpound having the follow ng fornul a
“(5): 15 RZNH2 (5) in which R2 has t he “4for enent i oned meaning, to give a
reaction product, and 20 a step of reacting the reaction product with at

| east one ketone conmpound having the following formula (3a) or (3b) : 0O
R3 (3a) XJN R3 (.3 1Y.Y Z in which has t he ,abpove-nentioned. neaning, X
is a leav- Jirhd"}blrcgtppi and aebé(ﬁlrg &1 %h%n 2% nabélye(%d)e%a{%ii JH 1Al ogen atom
an al koxy gnpih s aiyldoes giaithawn al kubtbi uegt ogpoupn R yid hi o group, a
di al kylam no group or a 5 diarylamno group, in the presence of a base. In

t he process¥CIuIAHT eadd?ﬁln@li%é"1-5SLFb%gF%ﬂFEda]5]$Y]ac9¥‘PHPd%%o"la eC¥ehpounds

accordi ng tothe d gt iQhd td¥®up 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):

0O
X X
l R3 (33)! I)LR:‘) (3 b)
Y Y ~ Z



particul ar enbodi nents are as follows: 10 (1) Each of Rl and R3

i ndependently is an alkyl group having 1 to 6 carbon atons which has no
substituent group. (2) R2 is a secondary al kyl group having 3 to 6 carbon
atons which has no substituent group. 15 (3) R is nmethyl. (4) R2is
isopropyl. (5) R3is nethyl. (6) X is a halogen atom such as bromne or .
iodine. (7) The ketone conpound has the forrmula (3a) in 20 which Y is

‘met hoxy. (8) The ket one conpound has theTornul a (3a) in which Y is nethoxy
and X is bromne. (9)_ Each of RL and R3 is nethyl, R2 is isopropyl, and the
ket one conpoundhhas Rherdorihe s -menwhpohdXmeasing, bKoksne amdvy is

nmet hoxy. (10) The ketone.cq un ag_the f.ormul a (3b). in_which each of Y
and Z is met 8X9Fofﬁl)a%ﬁeenggeo?s?a%ngrgaﬁ9§2§%q#§4%&ﬁb6ﬁh&1gﬁ@ﬁggg a
trial kyl am pecinp #hi shkeaghgablyl andapgndent lgrdups br @13AQ thiear bon at ons.

(12) The N-substituted am di ne conpound reacts with the ketone conmpound in
a pol ar sol JBARP, sgBh2R¥LER1G] RYPUPal BoRdR Ikiialg NP 9F R &héh at ons. - 6-

(13) The5N-ng§%%gH§§g ggggbne conpound reacts with the ketone conpound at a
tenperature in e rangé of 10 to 200C. 5 EFFECTS OF THE | NVENTI ON The

processes ofint heei pyeachon efabl base-prepare the
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 Z is methoxy.
(11) The base is an orgénic 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.



1-substituted 5-acylim dazol e conpounds in a high yield by sinple
procedures under mld conditions. Accordingly, 10 the processes of the
invention are favorably enployable for preparing the 1-substituted
5-acyl i m dazol e conpounds in industry. DETAILED DESCRI PTI ON OF THE

| NVENTI ON 15 The N-substituted am di ne conpound enployed in the process of
the invention has the aforenentioned formula (2). In the formula (2), RL is
a group not participating in the reacti®on between the N-substituted am di ne
com 20 pound of the fornula (2) and the ketone conpound of the fornula (3a)
or (3b) and typiCH3IyNksNnﬂhugﬁﬁtunaa amydineacbmpo@nd hgdcobsawbbh) group
whi ch has or S not have a s bstltuent . EXx l es_of t ydr ocar byl
gr oups |ncﬁﬁﬁéq§T SR KA g t?%P?Egg gonn L3BJ¢ g 18nethy

ethyl, promd Zdnwyl pentyl hexyl hept- yl, octyl, nonyl and decyl)
cycloalkyl groups having 3 to 8 carbon atons (e.g., cyclopropyl,

cycl obutyl, cyclo- pentyl, cyclohexyl, cycloheptyl, and cyclooctyl), aralkyl
gr oups h531V| ng ClL_3 al kyl ”D'E%{ESEC(T% OF 'ﬂ{kfnleﬁ\lfﬁ'l\lle&@ phen 30 yl propyl),
monocyclic, dicyclic or tricyctrc arytr—grotups—having 6 to 14 carbon atons
(e.g., phenyl, p-tolyl, naph- thyl, and anthryl), and nDnocycllc di cyclic

or tricyclic ero C|IC hav:n 3.to 14 ca bo ato
pyri dyl | pyr|d|ﬁ§f Eﬁ¥ é%%%ﬁ#PaﬂV%r%ﬁ POTLRR 0320P ? O 7PIPRPYF, ggﬁd
t hienyl). ﬁh%dhlsﬂifmﬁféﬂUS-gi@ﬂpﬁleﬁkchel BompBHYnd s oMEr afnujrls yRd1d

partlcularly i s, an al kyl group and, nost_particularly is nethyl. The
hydr ocar by 10Ol ref IRAE e ‘H}derﬁ)r%l%@bg?ildltlons Accordingly,

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 Ci-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.g.,

pyridyl, pyridinyl, piperazinyl, pyrrolyl, imidazolyl,



5 tuent groups. Exanples of the substituent groups include a substituent
group bonded via a carbon atom a substi- 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 atominclude al kyl groups having 1 to 12 carbon
atons such as nethyl, ethyl, propyl, butyl, pentyl, and hexyl; cycloal kyl
groups having 3 to 8 carbon atons such as cycl opropyl, cyclobutyl,

cycl opentyl, cyclohexyl, and 15 cycl oheptyl; al kenyl groups having 2 to 8
carbon at onfurglichad Wihghylhal | yThenHydpoopeiyll, depubsalckenyle gnoups

having 3 to_8 carbon atons_such: as .cycl opropenyl, _cycl o-,butenyl _and
cyclopenten??¥ %&R%ﬁ%cé% $%'grguggugﬁgkuggrgﬁu¥%o?§l?i% %i%§??¥p§?$olidinyl,
pyrrolyl, frsyt,panti@0lahienys;natlyy1groups such as phenyl, tolyl,
fluorophenyl, xylyl, biphenylyl, naphthyl, anthryl, and phenanthoryl; acyl
groups such as h?f@%ﬁ%ﬁ?%ﬁ%¥¥ ¥ OUpPS, MeY- BEVEl RBRoYE MGr&uSEPLSEICs

cycl oal kyl carbonyl-angs ar YEE2PPaY | of erfle: suBselithenl! GRLARY! indahykoy!

pi val oyl , cycl ohexyl carbon 25 yl, benzoyl, naphthoyl, and tol uoyl, which may
be acetal - &iswetitteeboxytogp cuprde€1vis al kexpoar boayw, grsupstduch as

nmet hoxycar bonyl, and et ho ar b |, _a car honyl Q such as
phenoxycarb%%%?? $ﬁﬁ%%9%§¥%ﬁﬁa?£%la%ré%ggéxsﬁgﬁmasatngﬁﬁgig n'(t%hyl; and
cyano gr oupgrdie Seogdedpsi 30a caht begén themf,oamsabsatiyueaamgirsupThese
substituents an further rgve agsubstituenh iUCh as_a C1-C4 al kyl group or
a hal ogen RIRTCEGDI 2SS akbst Fhdeft PGr89F8 BSABed via an oxygen'

atom i nghude hydsoxihle$£lo £6t 10 koys @1 0URSLSYEBURS b8nded via a car-

bon atom include alkyl groups having 1 to 12 carbon 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 wvinyl, allyl and propenyl; cycloalkenyl groups
having 3 to 8 carbon atoms such as cyclopropenyl, cyclo-
butenyl and cyclopentenyl; heterocyclic groups such as
guinolyl, 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;-Cg alkenoyl
groups, C3-Cg cycloalkylcarbonyl and arylcarbonyl (e.qg.,
acetyl, propionyl, acryloyl, pivaloyl, cyclohexylcarbon-

25 vyl, benzoyl, naphthoyl, and toluoyl, which may be acetal-
lized); carboxyl groups; C,-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;-C4 alkyl group
or a halogen atom.

Examples of the substituent groups bonded via an

oxygen atom include hydroxyl;.Cl—CG alkoxy groups such as



met hoxy, ethoxy, propoxy, butoxy, pentyloxy, hexyloxy, and heptyl oxy; and
aryl oxy groups such as phenoxy, tolu- yloxy, and naphthyl oxy. These groups
can be in the form of any isoners. These substituents can further have a 5
substituent such as a Cl-C4 al kyl group or a halogen atom Exanples of the
substituent groups bonded via a ni- trogen atominclude primry am no groups
such as N-(Cl1-C6 al kyl)am no groups, C3-C6 cycl oal kyl am no groups and aryl -
am no groups (e.g., nethylam no, ethylanBno, propyl am no, 10 butyl am no,

cycl ohexyl am no, phenyl am no, and napht hyl - am no); secondary am no groups

such as N, Ny aldoHoxy apmpatpupsuesdy i gsyt albre, gheupsoke, g.
dlnethylanlno dlethylanlno di propyl am no, di butylam no, nethylethyl -

am no, met hyal SRt 9o, / %ﬁ%{}tcgmén%%up&%@ayﬁsm ahPHY; BAHI-
N- et hyl - J;@ﬂa H nq{%ﬂk?crﬂﬂ@xy hetﬁaggacéwupmgg HEOURSLhVESEm @

ni trogen at g-form™ng “nmenber as nor phol'i no, pi peridino,
pi per azi nyl ,of pyrazeldmimy Rhﬁ&&ﬂswh$mnt@ﬂdt$n@a@lﬁmrthﬁn havaoagroup.

These. gr oups, aSnCIbSL{eI} ueEe foar%]aofC apy i |§%§§a§ﬁo Qe%‘% gohgli %%Int yents can

further have': such as™'a or “a-hal ogen  at om
Exanpl es of the su&&mﬂaﬁudfgﬂ&ummﬂxnukmbmtagﬂosp$ bémﬁeaioﬂalmcmﬂde
nmer capt o; thioal koxy groups such as thiongethox t hi oet hox

t hi opr opoxy;t ?ﬂﬂf%fﬁQQQqHQSAP%ﬁS&ﬁ%ﬁ&%ys%mhn%sgg%?%ih%HBQy,gt%l6@6ﬁﬁyloxy,

and t hi onaphyy iyl adho TeAR G AUPE,Cahcheal iyt Baiher Brelipdnknis et s.
These substltuéﬂps caﬁ)furthé% %%vesa gﬁbstltaentlsucgkasp@a 81 Cg9alkyl

group or a.lEtioyerorauRt (Kocbrdinfflylamieee erbolRERe, oPrepelamient i on, RL

30 I's hygyogs %gk%fﬂ%l%y' cyRIUR LA, | hddy PALARE, 24 RPnapReSYE 02 kyl

group having CHr ¢ an ara
amino); secondary amino groups such as N,N-(C;-Cg¢ alkyl)-

| 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—fofming
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;-
Cs alkyl group or a halogen atom.

Examples of the substituent groups bonded via a sul-
fur atom include mercapto; thiocalkoxy 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 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;-C; alkyl grdup, or a monocyclic, di-
cyclic or tricyclic aryl group having 6 to 14 carbon

atoms. The alkyl groups, cycloalkyl groups, aralkyl



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 -9- groups and aryl groups can have one or nore substituents
(e.g., halogen atom a Cl1-Cl2 al kyl group, a C3-C8 cyclo- al kyl group, a
C2-C9 al kenyl group, a C3-C8 cycl oal kenyl group, a heterocyclic group, an
aryl group, a Cl-C6 5 al kanoyl group, a -C8 cycl oal kyl car bonyl group, an
aryl - carbonyl group, a carboxyl group, @ Cl-C6 al koxycarbonyl group, an
aryl oxycar bonyl group, trifluoronethyl, cyano, hydroxyl, a Cl-C6 al koxy
group, an agyPory §nRAuprYangKOUpPElCEs éﬂawsl YU R s, SUPLI-toBNt s

cycloalkyla §|grggebggg %Qoﬁryga?hq? QHﬁﬁ %gégk Onyf%C%ﬁggygigyl)anlno

group, a dlar am no-group, -
andnercaptohlkymegabupataccg+mgamkeegahgaknkheeﬁﬂh abqucgmahbe@yﬂ aryl
group can further have a substituent such as al kyl group or a

hal ogen at oFFO¥B ERaRFLESOSY LhE BAPBFan 20t GiFY %1ﬁ8¥ﬂﬂb A GorFae, chlorine,

brom ne, sand1kadbhe. gRAubs a gg@@goc%p&éﬁﬂyié%ém ggpwpcogrslﬁym of a
secondary al kyl group, a tertiary alkyl group, and a aIkyI gr oup.
B e%b%aéy

Exanpl es ofcﬁﬁéogﬁéoﬁéaﬂ?raﬁkyﬁr 6Méng@“KLnéiéheCs GaEPXYY1 gr oups
having 3 to rb i yl and
%28%% 9n ?Eggﬁxyéﬁgﬁoﬁ 1 BPY lor 159Gy éa?tl F&

3-pentyl . fes o ertrary al’kyl droups i nclude "al kyl
groups havi hgd4okgl7 eafbols atldwsysgohows, taIbLﬁlWlOWCUﬂQdPUIthTW propyl .

carbonat o SR HS U MG STE eyt bury Y oot SHLATI TS BEGEPonRyl and
CyC|0heQDy|arym@ﬁenéegﬁbdpryaﬁrNtEFﬁLacy Cs alkyl amino group, a

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, R2
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



al kyl groups can further have substituents which are de- scribed for
y, secondary al kyl groups, 30 (nore particularly is isopropyl)

Parti cul arl
can be nent

ioned. Accordingly, in one enbodi nent of the invention,

R1.

R2

is a

secondary al kyl group having 3 to 6 carbon atons, a tertiary al kyl group
7 carbon atons, or a cycloal kyl group having 3 to 8 carbon
ich -10- these groups can have one or nore substituents (such as
atom an al koxy group having"%QTo 6 carbon atonms, or hydroxyl).
The N-substituted am di ne conpound can be in the 5 formof a salt such as

having 4 to
atom in wh
a hal ogen

hydr ochl ori déesey drosifsf ichs hagte driedeonrmphespiaselitPantscibachyasia is

hydr ochl ori
enpl oyed in
i mdo-acid
formula (5)

with the ke
reacti on m

Ueroqlls AStDst] Lutied pm i coppound of 4 forml aod2)

rocess he 'in can pe-pre- pare

of1the formula 10 (4) and an am ne conpound of the
. The reac tion conditions are described in Bul|. Soc. Chim Fr
11, 449(1978). THe s Proghamidine  CRRWME | 3% o T Hife conpound)

produced 4 n £dg, above-Jint iqned Jeatdtdom sarade spbisst i 4o, thgy reaction
tone 15 conpound wi t hout "separating the reaction product froma

Xtigee .o rTiph degtharte .c o e ek by edi f ni s heyprockterbdet he

i nvention has th f _pnﬁgtl Qrggg (3 b mul as (3a)
and (3b), R3 is :fh}rg\{)p no elpar c%C{:icl %%1 i%%mﬁ%ué%eg];e%ljé i%%ggéé %Neen t he
N-substi t ut e )anangi Ingyect dnpatired pfodezes fof ntha {2yerintot heakeb@nsreonpound
and typically is a hydraqcarbyl (orkggdroqgrbon O&Eé"%%“@$0h has. or does

not have a AMET RledtCH ol B APIE L

10

15

20

25
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com, e formula
(4) and an amine compound of 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
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-
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
those described for R!.

Accordingly, in one embodiment of the invention, R®
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
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;-Cy» alkyl group, a C3-Cg cycloalkyl group, a Cp-
Cg alkenyl group, a C3-Cg cycloalkenyl group, a heterocy-

y reactihg an



the hydrocarbyl groups and substituents are the same as 25 those descrlbed
for Rl. Accordingly, in one enbodi ment of the invention, R3 is an alKkyl
group having 1 to 12 carbon atoms, a cyclo- alkyl 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-1lda-Cl-Cl2 al kyl group, a C3-C8

cycl oal kyl group, a C2- C8 al kenyl group, a C3-C8 cycloal kenyl group, a

heterocy -111iel g&oBbQURN ARyAr Wro@boud & -CL- Ebkahkanoykogppup, CaEg3- C8
cycloalkylcarbonyl group, an _aryl carbonyl group, a car- boxyl group, a Cl-C6
alkoxycarboﬁyp 1grdiiy L cambanylo@Foupar 5hya L G GARORYH fIERHONE AL cyano,

hydr oxyl , koxy ~gr r an al kyl )am no
group, a CS é’? Fky)éar%qngygarlo%&}ag#gégéygmgggu r oﬁ%lj é%lgﬁNyN di (C1-C6

al kyl ) am no cgnf@opylagatpalpyl tanifdaogoowthy IN- netdryd - Neybtdranles i f@nys, i mi no,

d apt t f each of t L kyl d aryl
o oup. 10 Laf FaMngr HRve o SBATITuERe dciehdTalar cer bk BBt or o

hal ogen at oiro¥pi, s aa Cheayidg- 0Py s hn@sgaotp) ogﬁnaaymamiﬂoggrouﬁ)l uori ne,
chlorine, bromne, and iodine, particularly bromne and iodine). 15 Each of
Y and Z canaﬁeNvﬁdéﬂé§de9§I%l%y#ﬂﬁﬂﬁﬁéh ¥R/ (8. gLaryludPine, IERYBri ne,

bromi ne, or N'—%@'tﬁ?)b-NaHle%Hé%@éul@b‘%ﬁ%@ hayi g, 1 ah{tl G bt onrd e g.
met hoxy and et hoxy), an aryl oxy group (e g. p henoxy), an aIkyIthlo gr oup

havi ng 1 toagogathbenranenef( eagh, Oﬁeﬁmﬂt&ﬁ&ikﬂﬁjgroup and aryl group
10 can further have a substituent such as a C;-C; alkyl group

or a halogen atom.

X is a leaving group such as a halogen atom (e.g.,
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), an 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). Particularly, 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-(Cy-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):



20 et hyl t hi o),

having 2 to 12 carbon atons (e.g., di- nethylam no and diethyl am no),
diarylam no group (e.g., diphenylamno). Particularly, it is an al koxy

group,

enmbodi rent of the invention,

and nore particularly it is methoxy. 25 Accordingly, in one
each of Y and Z independently is a hal ogen

atom an al koxy group having 1 to 6 carbon atons, an aryloxy group,

al kylthio group having 1 to 6 carbon atofs, an arylthio group, a
di al kyl arnino group having 2 to 12 car 30 bon atons (that is, NNN-(C -C6
al kyl)2 am no group), or a diarylamno group. Accordingly, in one aspect,
the present invention pr@vides a process for preparing a 1l-substituted

5-acyl - im dazol e compoun
INR2Z Y RL which c s
having the foll ow n

with at

(3b): 00 X R3 (3a

of the following formula (1) -12- 0 R3 (1)

Foryula (2) or a salt thereof: (NHR2 RL-<\ (2)

an arylthio group (e.g., phenylthio), a di al kylam no group

and a

an

N\

Feacting an N-substituted am di ne com pound

NH 5

| east one k toneﬁggqggund having the followwng forrmula (3a) or
(3b

)

R1

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):

o 0
X
R (33) X /[LHs

Y Y;]\

in the presence of a base.

(3b)
Z

In the above-mentioned formulas, each of R!, R?, R?,
10 X and Y has the following meaning:

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;-C; 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;-Cjy2 alkyl group, a C3~-Cg cyclo-



YY Zin the presence of a base. In the above-nentioned fornul as, each of
10 X and Y has the follow ng neaning: Rl is hydrogen, an alkyl
group having 1 to 12 carbon atons, a cycloal kyl group having 3 to 8

R1, R2, RS,

at ons,

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

gr oups,

13- al kyl

car bon

al kyl

cycl oal kyl groups, aral kyl groups and aryl groups can have one or
nore substituents (e.g., hal ogen at om~ & T1- C12 al kyl group, a C3-C8 cyclo

group, a C2-C8 al kenyl group, a C3-C8 cycl oal kenyl group,

het er ocycl i eldydugroamw,aryiC.g€oapkeayll-ad3sourl karayiCsgeypappadkeBy 8
cycl oal kyl carbonyl _graoup, an aryl - rbonyl group, a carboxyl. group,
JPUB” gPolis SRR AP Bx TEAP By oF B, SRS or oSt

alkoxycarboﬁ Pug’g

hydr oxyl ,

group,

al kyl ) ami n62gPSRYL §1&;

i m no,

and aryl

at ons,

oxycarndn

a C3-CB cycloalk%]anino g%gu an arylamng group, an N, N-di (
X1

PrafyCd
1-'C4 "al kyl

a

a

a Cl-Co

hyl , cyano,
aaCkatbyal kexypgr augs-ef arylexykgledpboanl Ngrdéad; Cenakbkyl }am no

Cl-Co

r%ﬁﬁﬂ?¢#%é%ﬁ§ﬁ-ﬂﬂ ¥HGRERQNY bny!
and 10o0B, Capt Qry1d%Gchi@ otk 2MRid fug ) r\&ﬁl@&?&héﬁha}lh,e A &Y
group can further have a Substituent such as a

or a hal ogehydte#ylR2 ai €1aCs edldiidl WEORY @roapyhayy ngraupo &0 clrbon

i | Kyd ing 4 . 1
oyl CUEBaE i) P S0 & ¢k BRIBR IRV no BeBlel an | e
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group
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one or noreazyldstihovegtroupsuahn dsNadih@iegenahkph) aminal §ooyp graugihaving 1
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at ons,
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mercapto), and the aromatic ring of each of the aralkyl
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 atons,
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
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
(e.g., halogen atom, a C;-Cj2 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;-Cg
alkanoyl. group, a C3-Cg cycloalkylcarbonyl group, an aryl-
carbonyl group, a carboxyl group, a C;—-Cg alkoxycarbonyl
group, an aryloxycarbonyl group, trifluoromethyl, cyano,

hydroxyl, a C;-Cg¢ 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;-Cgs alkyl)amino group, a

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



20 cycl oal kyl group having 3 to 8 carbon atons, an aral kyl 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, aralkyl
groups and aryl groups can have one or nore substituents 25 (e.g., hal ogen
atom a Cl-Cl2 al kyl group, a C3-C8 cyclo- alkyl group, a C2-C8 al kenyl
group, a C3-C8 cycl oal kenyl group, a heterocyclic group, an aryl group, a
“Cl-C6 al kanoyl . group, a C3-C8 cycl oal kKylfcar bonyl group, an aryl- carbonyl
group, a carboxyl group, a Cl-C6 al koxycarbonyl 30 group, an aryl oxycarbonyl
group, trifhoorandt hgkcapyane, anbdytdhexyroma Gl @6 ra) lodxeagptowE, tde aryl oxy

group, an N - al kyl ) am no_grou a C3- cl oal kyl am n r.oup, an
aryl ami no gFBég%Ygﬁgﬁ?Ngd%ngEigég gFEVﬁ)cﬁﬁ*ﬁ%”%%@&b%%éé(ﬁi%%héﬁ%ﬁ no group,
N-net hyl - N- pathanesehf asyhatt wo, dlMyl- Ifrows, oand KeX st odsomnd t he

aromatic ring of each of the aral kyl group and aryl group can further have
a substi- tuent ¥uéf ashalegees2hPRyl 3§bup or a hal ogen atom X is a

hal ogen atom and,snegg¢hyofiny andndeproerendentily 4 $.3 hplogsdat @R an
al koxy group having 1 to 6 carbon atons, an aryloxy group, an alkylthio

group havi nglkoxy ereapbbavanens, tant eyl @tgreupanaadivalogyl ani no group

having 2 to,lg, aréabgﬂk9igﬁ§o §Eo§8dh%%¥%§”hn%og%O%Qrb%% L glot hgr aspect,

the inventidn provides a’proces r préparing for preparing a

1- substi t ut edybthtyl groopdazobeathppanicoofgricdue haiow g tloriulcartl): O R3

(1) 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):

o)

—= R3

N
Y

(1)
N—R2

[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):



N\ /N-RR YR [inwhich RL is nethyl, R2 is isopropyl, and R3 is nethyl]
15 which conprises reacting an N-substituted am dine com pound having the
following formula (2) or a salt thereof: NHR2 RL NH (2) [in which each of
Rl and R2 is the same as above] with at |east one ketone conpound 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, is a halogen atom and each of Y and Z is
met hoxy], in the presence of a base. 5™Bxanpl es of the bases enployed in the
reaction in- clude an organic am ne conpound such as trial kyl am ne

conpounds whi ch have an al kyl group each containing 1 to 6 carbon atons,
such as triethylamne, tripropylamne and tributylamne, and heterocyclic
conpounds such as pyrid 1®¥ine and picoline, and(an inorgani c base conpounds
such as an al kali al droxide (e.g., sqdiumfhydroxide and potassium
hydr oxi de), an al kal i Fﬁhrbqsate (e.g carb te and pot assi um
carbonate), an al kali t al hydrogen car bonat (e‘%9 m hydr ogen
carbonate 15 and pot I um hydrogen car bonat e)A_and an alkall nmet al

al koxi de (e.g., sodi um nethoxi de, potassi um¥ret hdxi de, sodi um et hoxi de,

pot assi um et hoxi de, sodi um t - but oxi de,

[in which R® is the same as above, X is a halogen atom,

and each of Y and Z is methoxy],

in the presence of a base.

5 Examples of the bases employed in the reaction in-
i 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.qg.,
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



and potassiumt-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 nole of the N-substituted am di ne
conpound or its 25 salt. The reaction ign be perfornmed in a sol vent
(partic- ularly a polar solvent). Exanpt&s of the polar solvents include
wat er, a | ower aIkyI al cohol having 1 to 6 carbon -16- atons (e.g

met hanol , eatem®l (€iGopriapytrandkorRihandly - l@@PVPPMﬂc@h@PP01aanéténe

conpound me e, .apd SO ket one
anngnlde gg%gk%ou %ﬁéﬁ%ﬁ %J%%EP n% EgPﬁgnl 8 nﬁé§¥%%%ﬁ R§%§&15 anidé,
N—rfthygpyzétﬁylkkmﬁo?i?LHMﬁiMthyl rsbbudygekby?nebnldaz?mudenc$m} a t

sul foxi de (e i me a sul.fone . g. orane), a nitrile
(e.qg., aceﬂﬂﬂgnd E%1% aﬁ%ﬁg‘%ﬁ? ih%%??ﬁ?améﬁﬁ'aﬂ ﬁfﬁé@eggygacealethyl

ether, dsi S&M@X'N%ﬁ@@ﬁylﬂymi’m&% hang, ut-ekr abygdr ¢ ﬁlQNfUHQﬁethyl—

2- nethyltetra drof uran, and di oxane). The sol- vent can %ed singly
or in conbiHatdarel THNGRE et TN WELdapl( @y@duﬁlraﬁta%aﬁﬂ-f@xlde 100

L. partiou atlyednd 080 b sPEFo e 91 AN A ctheo Nio sybStLtutedsami di ne

conmpound or its sa 15 The 1hvention’ can bé carried”olt i nstance, by
m xi ng the mrshbsamdLpzmp¥wmnthrkehon@odndnoethes salg, ., dhethgﬂone

compound, % BREE: A0LASBIEN ALY ML ORI e Bl AGeLo 2000

reacti on0 furan, 2—methyltetrahydrofuran, and dioxane). The sol-
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



20 pressure. The 1-substituted 5-acyli m dazol e conpound prepared by the
reaction' can be isolated and purified by conven- tional nethods such as
neutralization, extraction, fil- tration, concentration, distillation,
recrystallization, 25 crystallization, and col um chromatography. The
present invention is further described by the followng non-limting
exanpl es. [Reference Exanple 1 - Preparatl on of an isopropyl alco- 30 hol
solution of N-isopropylacetamd.ine] In 14300 nL-vol ume gl ass vessel

equi pped with a stirrer, a thernoneter and a dropping funnel, 20.0 g
(0.162 nol ) gof(Oetlp? madat iofi da:ti@téwda&@im iS¢ &Iﬁmw)m acddedhorhives e

pl aced. To the m.xture in the el 16 4 -17- 162 I f
triethylam &@e\/\/ggx&ﬁl&ﬁwwsaes a(%l)ed %Whl I em?%ra?ﬁlr ure r\}\ola% @%@egtthan

t enper at ur e 3ePcnot Thégiﬂ@kthbenwa80§tlfljt%dnf)d:cur]@ weisusids ragd room 71_0
m nutes at room tenperature and((fofgfe ooled $o 10C. To the cool ed mx 5

ture was dr &SHIPSE addd&d 3B Ehgry Gty b G-sopoe: Cé’ﬁ’ilr‘?éi "l e the

mxture was kert 3ls AdopReAtidR Pl .My g hj@hes2 then I0€. 5 Jherdpyture was
then stirred for one hour at roomterrperature for carryl ng out Tr'eaction.

After the r @a@meon Mlvaslecdiﬂnﬂ aiturige wasackeih ai xa urenpeisa tue «hdeal r at ed
to give an s ﬁ_h o %hgx S%Ht{f?Qté‘%’% W RiAg, %@g_%r%dg }}62 420! ) of

N-i sopropyl ac reparation o ylI™-1 -1 sopropyl
met hyl i m dam;hﬂ] aﬁﬂmmt&@@aﬁa{wcrleurfmxglcae&srynasgseiuteqmqmerbm th a

stirrer, a rrm ter and .a _droppin nel, .the isopro- al cohol
sol ution co &1 &G 3lfﬁlr@§ %;% the Treaction ﬁ?%ture was

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 Dbromo-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



i sopropyl acet am di ne (which was prepared in the above- nentioned Reference
Exanple 1), 19.3 g (0.108 nol) of 3 20 brono-4-net hoxy- 3-but en-2-one and
16.4 g (0.162 nol) of triethylamne were placed. The m xture was heated to
80C wunder stirring for 8 hours, for carrying out reaction. After the
reaction was conplete, 80 nL of sulfuric acid (2 nol/L) was added to the
reaction m xture, and the 25 m xture was concentrated under reduced
pressure. The concentrate was washed w-th nethyl isobutyl ketone, and the
aqueous portion was taken out. The aqueous portion was nade basic by adding
an aqueous 48% s687Gm hgdgoxeded - whi l(giehd :niottur @ tnas akepty Latl -aso-
tenperature_of not ,hi gher -t 0C.. The aque Sl C. portion was

subj ect ed tgrggy?(?ag Fggl%%ﬁﬁgﬁggéygsi§6%ﬁ%3%ﬂ%§§6ﬁ§fh%ﬁg the extracted
porti on was conce&ner pireducede’s-nedugdd Ipriesgireny THRE-metdndeint irdd 2> was

distilled under reduc ressure (0.4 -18- kPa, 85C) to give 10.9 g (yield:
61% of 5-a@é9yF£?-%§§ﬂO§98§yP£ §ﬁ€?ﬁyﬂﬁﬂﬁﬁﬁﬁﬂ%§%& pal e yellow liquid. The

produced 5- acet yhy | aiSO | - I\im I adyt he, f ol | pwt ng. physi ca
properti e5§: 5 1I—I—II{II\»HMI?C%§§,¥3'S%( g%:‘%{’%:) '1.%’852(%6&&]6;%),' ?4@ (gﬁ' 23),' 2.52
(3H, s), 5.3Q5Q1K3HN) s7.,7%5.60H,(18); m{l,- N& 1M @H, 7 (M) , 151 (M M) , 109
(MN Pr) [Exanple 2 - Preparation of 5-acety]-I-isopropy)-2-, 10
nethylinidazole]CFﬁM§ 485d° :-véﬁﬁnéMSpas CEVes 'ﬂk@qui JM&W%F%Q'stirrer, a
t hermoneter and a dropping funnel, the isopro- pyl alcohol solution
containing 16.2 g (0.162 nol) of N- isopropyl acetani dine (which was prepared
in the abovdExsmpagt Lone@rREPEREACE Plamplacenyl 22 igqprapylo€ nol ) of 3-

10 methylimidazole]

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-

15 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 hcurs, for carrying out reaction.
After the reaction was complete, 80 mL of sulfuric acid

20 (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 aqueous portion
was made basic by adding an aqueous 48% sodium hydroxide,

25 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

30 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)-l-phenylethyl)acetamidine]



br ono- 4, 4- di net hoxy- 2- but anone and 16.4 g (0.162 ndl) 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 nol/L) was added to the reaction mxture, and the m xture was
concentrated. under reduced pressure. The concentrate was washed with

met hyl 1sobutyl ketone, and the aqueous portion was taken out. The aqueous
portion was made basic by adding an aqd€ous 4B% sodi um hydroxi de, 25 while
the m xture was kept at a tenperature of not higher than 40C. The aqueous
basi c porti on washeubjrectedree oéxRP:ﬁ@tﬁmeMEbdmmpﬁiehw wessbutgde ketdone, and

the extracted portion was concentrated under duced The
concent r at e SK&EP& SOAL éﬁ%ﬁ&?@ﬁ?@&ﬂ@ed"aﬁr é%esl:i.}r"é:e(do tgbel%;%r B50) to give

9.63 g (yiel@:, 154%no0) Bragelyh=- bhewld&r}gmamﬁréret mHdrd Gkaazsalotas pal e

yel | ow |i qui d [ Reference Exanple 2 - Preparation of an isopropyl alco- hol
sol uti on of tRANER) an, iskeapPethilrasetamiadiuieon PPNt IO AT 66 of

F{_eferenc':g5 ?@?gleg%é‘o\ﬁrgfr ﬁpq%@dle ytyelte{}q\tyl'i%%%rt% lamdie was repl aced

with 19. nmol) o t am ne ere was ob- tained an
i sopropyl al cohol solution containing 26 2 g 5 (0.162 nol) of

’E:I- ggeR% yI1 phﬁ§t¥‘l 5 Iifxil %’?(F;{;a %@pgkg [rlt ﬁyl )| r%c(?atfloH eQ]‘%Iae %3}]380()]: R) vo]1 ume gl ass
vessel equi p@@@hywethya 1fhlsltatzbﬂer] ~a thermoneter and a dropping funnel, the
I(?g)ori- pﬁglny?lafg&%l) gépﬁﬁ}nﬁ,nﬁé ?1%}\‘%: (g g\%éggﬁrzseﬂ%ﬁﬁ %@%&%’p{ )W%Eb\?e ment i oned
Ref erencg) Exanpier?) a 18e3mBme@et08nBPla) dropping funnel, the isopro-

\ pyl alcohol solution containing 26.2 g (0.162 mol) of N-

j ({(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)-1-phenylethyl)imidazole.

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

'H-NMR (CDCls, & (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):;



of 3-brono-4-net hoxy- 3-buten-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 nol/L) was added to the reaction m xture, and the

m xture was concentrated under reduced pressure. The 20 concentrate was
washed with nethyl isobutyl ketone, and the aqueous portion was taken out.
- The aqueous portion was nmade basic by-a@di ng an aqueous 48% sodi um
hydroxide, while the m xture was kept at a tenperature of not higher than
40C. The aqueouschasic (Rgebi-on2pes (gHbj.ected to 25 extraction with net hyl

i sobutyl ketone, and the extracted portion was concentrated under reduced
pressure. The concentrate was purified by silica gel columm chromatog-

raphy (eluaTReﬁgFgﬁbsaﬁ$5ﬁbﬁé 8O_ ngEPé§a%agnﬁ¥Eel§0N7@é%t4y:t 1-

5-acetyl phenyl et hyl) 1 m dazol e The produced
5-acetyl - 2- aeehyMldlnedR) 1- phenyl - ethyl)lnldazole had t he follomﬁng

h | N 1 85.(3H. d)., ,2.06 (3H,
%5 (30 s) 6. 68 £120 O v S g APy et Bl 2 71 7!

Cl-M5 (nme)st229e¢ M. thRehemenee Exanﬁlar&pplﬂ@emah@buonz@foa@
N-tert-butyl- acetamdine] 5 In a 300 nL-vol une %Iass vessel eqU|pped wth a

stirrer, a tRethonBPes aﬁdeéhﬂﬂoﬁﬁ?ﬁbmﬂgﬁﬁﬁ angp8§ gLl ed. 162PFoPY Lof et hyl

acet'nldatea§89h59 wbr@f &ﬁ@BHODYTo gheohalxtweke ipl #p@dyeEactihe 1@ xture in
t he vessel, 16.4 8 of triethylam ne was dropw se "added, while

.10 the nixthéoméégk@pﬁ apfatFéﬁﬁbYé@@ﬂ@eowaﬁoﬁrﬁpqhéﬁ glged, 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:

H-NMR (CD3OD, & (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



30C. The m xture was then stirred for 10 m nutes at room tenperature. The
m xture was then cooled to 10C. To the cooled m xture was dropw se added
11.8 g (0.162 nol) of tert-butylamne, 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 reaction. After the reaction
was conplete, the reaction mxture was purified by silica gel colum

- chromat ography (eluant: ethyl acetatetfaethanol = 20/1) to give 15.9 g 20
(yield: 869% of Ntert-butylacetam dine. The produced

N-tert-but ydza&cert@mﬁ@ﬁl neo h]a@b‘tdqelrn‘dazm csmelirlgn@hﬂcst cal hcpmlo@efcb'r esarrynl— NIVR

(CD30D, 6 (pprr) 1 43é '2.21%% 3.35 (2H, g

(me): 115 J(TM-{) JeOIA ?oﬁeaSFlgnah’éFyFOF‘Pi@FFxb PyF‘Lz met h-
yl i m dazol e&flsfupf@ppc Nhcve! uzrancgiﬁ@ﬁ M§§saad@aunzep%ﬁewrbac@loﬁom§s<Lrrer a
t hernonmeter and a dropping funnel, 18.5 g (O nol )

N-t ert - but yhaesst afmdn tHee (WWW%r‘éOnﬁaﬂééaFﬁdt H@dabov@dﬁ@ﬁ@h oned
Ref erenc E&?B@J =Qr X ut en- 2-one
and 16. 4§g .1 751‘? C(?rr1 a W‘lﬁ% &érsg g gggﬁ m%ﬁ%%n% §?§ -21- was

heated to 12QC k&tdﬁTe,stamdltigefaqu@thmupertmoncaasytakag out.redbéi on. After

th ti | et 80 nL . of | f d (2 /L dded t
he 1 oacti GHIAGES BITEC) Ghd T ha a5 (7 6 ik COTRLND! APCATURRUF FBAuced 5

pressure. Thed DENGEpdFat Bdaasivesdhechad hhxaeiBYlabsrbpt byl aket@per-and the
aqueous portion was taken out. The qcyeous port| on was made basic by adding
an aqueous Boke of not higher than 40°C. The aqueous basic portion
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 (eluaht: ethyl acetate) to give
4.86 g (yield: 25%) of 5-acetyl-l-tert-butyl-2-methyl-
15 imidazole.
The produced 5-acetyl-l-tert-butyl-2-methylimidazole
had the following physical properties:
'H-NMR (CDCl;, & (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 b-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-



sodi um hydroxi de, while the m xture was kept at a tenper- ature of not

hi gher than 40C. The aqueous basic portion 10 was subjected to extraction

wi th nmethyl isobutyl ketone, and the extracted portion was concentrated
under reduced pressure. The concentrate was purified by silica gel colum
chromat ography (eluant: ethyl acetate) to give 4.86 g (yield: 25% of
5-acetyl-l-tert-butyl-2-nethyl- 15 im dazole. The produced
5-acetyl-I-tert-butyl-2-nethylimdazol e22had the fol | owi ng physi cal
properties: 'HNVR (CDC13, S (ppm): 1.72 (9H, s) , 2.49 (3H, s), 2.65 (3H,
S), 7.70 (1lbyc3dp2Opladtfim e)neldidh(iH) whBeberpacedEXanphe 4bovie-eparati on
of an isopropyl  al co- hgl sol utjon oi N-cycl%propyI%Cjﬁgnidine] The
procedur es BENREPBPENRBIEXENGF I2NRI & Aepedted 925 UexO&pmalfart 3-

i sopropyl anj,pgm¥as-hePhe£9d3-ButBn9223n8 0@ 1624m9 ) OQTle?y(Fdoqgr ogyl ami ne.
There was obtained an isopropyl alcohol solution containing 15.9 % (0.162
nmol) of N tytebhybpypiaeevantdPhecedo [ Bhenplietsre ppspheatiegh tof 80°C
o-acetyl sl -GXGLEPLEPYEiAy EBEDY! AOLABZGLS 'a@rgiﬁgooﬁk- YU gl ass. vessel
equi pped w a stirrer; a thérnoneter and°atdro ping funnel,” the isopro-
pyl al cohol Asbtuttba ceattionngaiScOmple@e]l630nl) odf sN1f224c acid

R M A Sy
g (0.162 nok) xehretwi ot Byhashbeaves eupbiacededibednpxtesareas heated to 80C 5
under stirring for 8 hours for carrying out reaction.
concentrate was washed with methyl isobutyl ketone, and
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 aqueous 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 (CDCl;, & (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.



After the reaction was conplete, 80 nL of sulfuric acid (2 nol/L) was added
to the reaction mxture, and the m xture was concentrated under reduced
pressure. The concentrate was washed with nmethyl isobutyl ketone, and 10

t he agqueous portion was taken out.. The aqueous portion was nmade basic by
addi ng an aqueous 48% sodi um hydroxi de, while the m xture was kept at a
tenperature of not higher than 40C. The aqueous basic portion was subjected
to extraction with nmethyl isobutyl ketdde, and the extracted 15 portion was
concentrated under reduced pressure. The concentrate was purified by silica
gel colum chr omat og- raphy (eluant: hexane/ethyl acetate = 2/1) to give
11.8 ¢ (yleld 67% _of cetyl -1 | opr opyl - 2- neth limdazole as pale
yellow liqu [Fanplanhg pr%ﬂ%ﬁ %?%&:%ilg aE?%V&pFob?P 5OR¥t APEARI d- azol e -
had the folAoyi&ag physical properties: 1HNWR (CDCL3, S (ppn)) 0.69 (2H,

m, 0.78 (2H, m), 2.28 (3H, s%@nz 33 (3H, s) 2.81 (1H m, 5.41 (1H m,
7.66(1H, s): 25 bp- WQ%I@T}*V %M«basFR@eés@hc@quaﬁ@ﬁewsth Preparation of

an 'SoprepyEéx%ﬂf& hol e RohbA Ot Oy T SOREBBYL O éghg;tvekhlhﬁsgggsedures of

Ref er ence e 1 were repeafed excep acetim € was
repl aced mnpyi7a2@o@ol(sbﬂﬁﬁhmmlQOEﬁainingnﬂag9agd(Oha62tmelveaftNen

e e O Rl B AP 2P SgPEAPY, lpobg ool ution

PreparatlonEﬁﬁm§1@C$Iyl19.3s@p(@pMM3mhdl)aaﬁle}bromo—4—methoxy—3—
buten-2-one and 16.4 g (0.162 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
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

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 S5-acetyl-1-
isopropylimidazole as pale yellow liquid.

25 The produced 5-acetyl-l-isopropylimidazole had the

following physical properties:
'H-NMR (DMSO-dg, & (ppm)): 1.40 (6H, d, J=6.59 Hz),
2.43 (3H, s), 5.16 (1H, sep, J=6.59 Hz), 7.93 (lH, d),
8.15 (1H, brs);
30 CI-MS (m/e): 153 (MH).

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

methylimidazole]



In a 300 nmi-vol une gl ass vessel equipped with a 5 stirrer, a thernonmeter and
funnel, the isopro- pyl alcohol solution containing 13.9 g (0.162
i sopropyl formam di ne (which was prepared in Reference Exanple.
4), 19.3 g (0.108 nol) of 3--brono-4-nmethoxy-3- buten-2-one and 16.4 g
(0.162 nol) of triethylamne were 10 placed. The m xture was heated to 80C
ring for 8 hours for carrying out reaction. After the reaction
~was conplete, 80 nmL of sulfuric acid (22&®et/L) was added to the reaction

m xture, and the m xture was concentrated under reduced pressure. The

a droppi ng
nol) of N

under stir

concentrat

portion was taken out. The aqueous portion was nmade

e was masheshmigh-dS1 ik hyl absobutykbikeLang Beandlkheaaqueo
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28 ¢
25 The

1H NVMR (DVBO-d6, , S ( : 1.40 (6H, d, J=6.59 Hz 2.43 (3H

169 - Jsfe?pm@laa ) thtzl)etfw]gasnl(riﬂ wgye pgagsd( 1HIherBjxtwpe gl -
az -24- In a 300 mL-volune glass vessel equippe mnth
out reactlon After the reaction was complete, 80 mL of
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 aqueous 48%
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
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:

'H-NMR (CDCl;, & (ppm)): 1.60 (6H, d), 2.60 (3H, s),
5.20 (1H, m), 7.48 (2H, m), 7.59 (24, m), 7.81 (1lH, s),
7.83 (1H, m);

CI-MS (m/e): 229 (MH).
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stirrer, a thernoneter and a dropping funnel, the isopro- pyl alcohol
solution containing 16.2 g (0.162 nol) of N isopropylacetam dine (which was
prepared in the sane 5 manner as in Reference Exanple 1), 26.0 g (0.108 nol)
of  2-brono- 3- met hoxy- | - phenyl - 2-propen-1-one and 16.4 g (0.162 nol) 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 10 sulfuric acid (2 nmol/L) was added~#8~the reaction nmix- ture, and the
m xture was concentrated under reduced pressure. The concentrate was washed
with methyl wWEADUISt@LAKMEDNES: and t he aqueous portion was taken out. The
aqueous portion was nade basic by addi ng an aqueous 48% 15 sodi um hydr oxi de,
while the m xture was kept at a tenper- ature of not higher than 40C. The
agueous basic poriion awgs,s88keebedptapaXthachi Answbkle i FEERYI sigebyty!
ketone, and the extracted portion was concentrated under reduced ~pressure.
The concentr anédaaelpuepipedndyhayingathel £20 lovioen fonmodat ddgp aphy (el uant:
hexane/ ethyl acetate = 2/1) to give 2.47 g (yield: 10% of
5-benzoyl -1 -isopro- pyl-2 thyl i m dazole as pale yellow liquid. The
produced 5-benzoyl -1-isoprjppyl - 2-met hyl i m dazole had the foll ow ng physi cal
properties: 25 '"H NWR ( 8 (ppm): 1.60 (6H, d), 2.60 (3H s), 5.20
(1H, m, 7.48 (2H, mM/~=F}9 (E&, m, 7.81 (1H, s), 7.§§ (1H, m; A-M
(me): 229 (MH). -254: IS CLAIMED | S: 1. A process’for preparing a
1-substituted 5-acyl Qﬁg} ‘zﬂﬂ%econpound having the follow ng fornula (1)

R! :

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):



O I R (1) N\ '"NR Y RL 51inwhich R is a hydrogen atomor a

hydr ocar byl group which has or does not have a substituent group, R2 is a
secondary al kyl group, a tertiary alkyl group or a cycloal kyl group, said
-group having a substituent group 10 or no substituent group, and R3 is a
hydr ocar byl group which has or does not have a substituent group, which
conprises reacting an N-substituted am dine conpound having the foll ow ng
formula (2) NHRZ R NH (2) 15 in which é8h of Rl and R2 has the
above-nentioned nean- ing, or a salt thereof with at |east one ketone
compound hav- ing the following formula (3a) or (3b): -26 0 0 X R3 (3a) X

R3 (3b) Y Ys Z in which has the above-nentioned neaning, X is a | eav-
ing group, and each of Y &dd Z is independently &hal ogen atom an al koxy
group, an aryl oxy gro}u, alkylthio 5 grou anfarylthio group, a

di al kyl am no group or*a, didR?Ianﬁng group, \ R3 (3b)
Y Y~ Z

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
(j 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

Q, 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 according to any one of claims 1 to

6, in which X is a halogen atom.



in the presence of a base. 2. The process according to claim1, in which
each 10 of R and R3 is independently an al kyl group having 1 to 6 carbon
atonms which has no substituent group. 3. The process according to claim1 or
2, in which R2 is a secondary al kyl 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
one of clains 1 to 4, in which R2 is isopropyl. 6. The process according to
any one of claims 1 to 5, in which R3is nmethyl. 25 7. The_process '
according to any 9ne ofhe|RFpgeds tacCRrdiipgwitioccRnX Pseackardgénsatlofir - 27-

8. The process agcolffixtpsap el SLahBrlahOifaihl whbph X is a

brom ne atom or an iodine atom 9. e process according to any one of
claims 1 to 5 8, in which is the ketone conpound has the fornmula (3a) in
which Y is nmethoxy. 10 Thgagrocesswgccardin% to_an onefof cLainE % to 8,
in which the ketohz colPOURTPHaES tHe™S britPa tP361Yi Rre 165wkt eiM8adnt8f v and
Z is methexys, liln JHECHr DS esise aestoseh Nngofpothadl Aud wher EbPmanaN(3syubstituted

am di ne conmpound having the followng fornmula (2) NHR2Z R1--( (2) NH
in which Y is methoxy.

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?2

R'—{ @)
NH

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

or a salt thereof is reacted with at least one ketone

AT

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

X T 0
, H3 (3a) X\ R3 (3b)

P
Y Y Nz
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 R is nethyl and R2 is isopropyl, or a salt thereof is reacted
with at | east one ketone conpound having the followi ng fornmula (3a) or (3b)
00 X31 ---~R3(3a) X RB(3b) YY20in which R3is nethyl, Xis 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 claims 1 to 11, in which the
base is an organi c am ne conpound. 13. The process according to any one of
‘clains 1 to 5 12, in which the base is‘%ﬁTriaIkylanine in which each al kyl
i ndependently has 1 to 6 carbon atons. 14. The process according to any one
of claims 1 to 1%. i MTwhiptredss Nhaidsdingt ed anydone cdHnpbaimsrkaces 10
with the ketpne conpound ,i,n ol ar_solvent. 15._The process according to
any one of éﬁgiﬁgll ]6ﬂlfﬁraﬁﬁﬂﬁ%?%%E?%e°ﬁ§%%b§t? h?%dcgﬁPa?%g’conpound
reacts w th the ketone conmpound in a polar solvent wherein the 15 pol ar
solvent is an al ky]| agﬁ?hol having 1 to 6 carbon atons. _16. The process

1
according to any lohe TIRAMESS tFCABILIRG G Y t FRE NS ubkR it BdEQni di ne

conpound g eagt s 30 WwHMidh tihee ketane £amerNsh Ryl anlS8PEk ay Nl &n i dadihe range of
10 to 200C. 17. A process for preparing a l-substituted 5- acylim dazole
compound havd gy Hardanansgigl ¥ drafulla §a)é cgrbon atoms.

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.

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

acylimidazole compound having the following formula (1):

o)

—( "R3

Y

R1

(1)
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



R3 I, (1) N-I INR Y R 25 in which RL is a hydrogen atomor a

hydr ocar byl group which has or does not have a substituent group, R2 is a
secondary al kyl group, a tertiary alkyl group or a -29- cycloal kyl group,
'said group having a substituent group or no substituent group, and R3 is a
hydr ocar byl group which has or does not have a substituent group, which
conprises 5 a step of reacting an i m do- 8Id conpound havi ng the fol |l ow ng
formula (4): OR RL NH (4) in which'R1%7an alkyl group and R~ has the
above-nen- tioned neaning, 10 with an am ne conpound having the foll ow ng
formula (5) cy@hwﬁlkﬁé grouphi cha 2 mm@uphhaaboqeanenbsbhedenEagrngp 15 to

give a reaction uct regetl react. roduct wth at
| east one ketbn@ conﬁ%%%t %aV| ééﬁﬁe Igmnng WocafEégl ? ]%b) O0 X
| R3 (3a) XNviRBcH s of Ydoeg not have a substltuent group,
which comprises
5 a step of reacting an imido-acid compound having the

following formula (4):

OR

R'— @)

NH

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 i 't
X
l Ra (3a) N R3 (Sb)
Y Y/ Z

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 |leav- ing group, and
each of Y and Z is independently a hal ogen atom an al koxy group, an

aryl oxy group, an al kylthio -30- group, an arylthio group, a dial kylam 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 clLapym 17 or 18, in which the base is
an organi c am ne conpound. 10 20. The process according to any one of clains
17 to 19, in_which the ba;qbis a trialkyhanaﬂe in,which each_ al kyl

i ndependent | yJh@4P1 B BLLhribbn &MY, 5932 LkyhambP8cdL8URcREr Bi ng to any
one of clai megildr{PamPfe dFowh ch the reaction product of the imdo-acid
conpound (4) with the am ne conpound of fornula (5) reacts wth the ketone
conpound in alpofhe ReesRMEe @D 2DPaxhe process according to any one of
claims 17 to 21, in which the reaction product. of the imdo-acid conpound
(4) with the am ne conpound of fornula (5) reacts wth the ketone conpound
in a pol ar5sol ventl&herBie phecepdlagcevivegt tbscaaiml k¥l ahcwhdth having 1

22, i1 uhi ch SAE rEReRT S bFoahet REFIFhe (UG, atPdi SRBREBERG (4) with the
am ne conpound of fornula (5) reacts wth the ketone conpound at a
tenperature in theléangfhgtprgéééé)égggéding to claim 17 or 18, in
which the base is an organic amine compound.
10
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.

15 21. The process according to any one of claims 17 to
20, in which the reaction product of the imido-acid
compound (4) with the amine compound of formula (5) reacts
with the ketone compound in a polar solvent.

20 22. The process according to any one of claims 17 to
21, in which the reaction product of the imido-acid
compound (4) with the amine compound of formula (5) reacts
with the ketone compound in a polar seolvent wherein the

' polar solvent is an alkyl alcoholvhaving 1l to 6 carbon

23 atoms.

23. The process according to any one of claims 17 to

22, in which the reaction product of the imido-acid

compound (4) with the amine compound of formula (5) reacts

with the ketone compound at a temperature in the range of

10 to 200°C.



