; e3e7| 7yDV6T17 February 2004 DESCRI PTI ON PROCESS FOR THE PREPARATI ON OF
OXAZOLE DERI VATI VES TECHNI CAL FI ELD The present invention relates to an
industrially s advantageous production nmethod for form ng a carbon carbon
bond at the 5-position of oxazole. BACKGROUND ART There are various
production nmethods (e. g. W97/36882) of conpounds having a carbon
substituent (a 10 group bonded via a carbon) bonded at the 5-position of
oxazole. Most of themrequire introduction of a necessarV Egbpiary 2004

substituent before constructing an pEsérteriremg. However, the starting
mat eri al usabl e oduction nmethod is linmted and the synthesis is
t hereof is assoc?g{’%%pgm' f‘?}R c#% i AR AT N PEWCERZPHE BBRLYATY

devel opment of an easy and si npl ereretRodaf arzgn r oduci ng a car bon

substituent into - ition of oxazole.is highly.signjficant, and
bhg 3:Dos oty ghgaificant,

|
finding of a reaction®perm tting i Fett T mst i6n28f B-Eh? ar bon

bond on an soxaRoird ady@viusg pmodsobsbnt menttodit fdthef Benpiogy tai earbsnext renel y

significant. O, $O8URG F kWEM%S]Is\%%—D@n present. ijnventors have conduct ed

intensive studies Iin an attenpt t roduce a carbon substituent Zs into
the 5-position of oxazole and fou®CKGROUN® ARTst tine that a reaction of

an oxazol e havi ngnRersUbss i vaiendy atp ldieichiBaskEABaEPAEL foul arly one having
an oxo group or am no group at the 2-posjtion§“ Wltﬂ ol ef n in the presence
of an aci d o"PHLES6GFNpeét earyoreds| kaving an FFhoaspubsadtientwi &h t he

ol efin andt hrdugy Bahiden ofadacasbesnfashaiednd e Bhgo31R98ht ben of the
oxazol e, based on which thegl i nvestigated further and conpl eted the present

invention. ASESPRINTgl YO The hridkBhtT SIN &Rt i8R PERGEESNt®E Bs (1) a net hod
of produci ng receempayndatBpheseps edtbynt heetbre tbnkeRuuaiyg20Q4 fornula 2 1
R o R O S Ll TR WIS R a0 1, SEEN o
substitut ed HéteepgodokidogrvephodR3is sl aniteddeainkdonhel shdrawsng group, and
15 thereof is associated with difficulty.
In view of the above, the development of an easy and
simple method for introducing a carbon substituent into
the 5-position of oxazole is highly significant, and
finding of a reaction permitting direct formation of a
20 carbon-carbon bond on an oxazole having no substituent
at the 5-position is extremely significant.
DISCLOSURE OF INVENTION
The present inventors have conducted intensive
studies in an attempt to introduce a carbon substituent
25 into the 5-position of oxazole and found for the first
time that a reaction of an oxazole having no substituent
at the 5-position (particularly one having an oxo group
or amino group at the 2-position) with olefin in the
presence of an acid or base unexpectedly results in an
30 easy reaction with the olefin and the formation of a
carbon-carbon bond at the S5-position of the oxazole,
based on which they investigated further and completed
the present invention.
Accordingly, the present invention relates to:

35 (1) a method of producing a compound represented by the
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R, RS and R6 are each a hydrogen atomor an optionally io substituted

hydr ocarbon group, or a salt thereof, which nethod conprises reacting a
conmpound represented by the formula R\~ R ~ O-O (1> wherein the synbols in
the fornmula are as defined above, is or a salt thereof, with a conpound
represented by the formula R3 R5 R4 Rs (I1) wherein the synbols in the
formul a are as defined above, or a salt thereof, in the r;sence 6 n acid
or a base; zo (2) the. production nethod of the aforeneﬂtidﬂEHapﬁg, erein
Rl and Rz ardogaghaa hydrogen atom an optionally substituted al kyl group,
an optionally substituted aral kyl group, an optionally substituted aryl
group or an optionally substifuted hetglocyclic group; zs (3) the
production nmethod of the afore ioned (R, 2 17 February 2004 wherein
Rl is an optionally substituted]aryl or an optionally substituted
aromati c heterocyclic group;ég 4 on gﬁggod of the

af orenentioned (1), wherein i's an_gptigonal |y tituted phenyl group; s
(5) the production nmethod of the af oRenéght i oned (1), wherein Rz is a

hydr ogen at om &6) t he production nethod of the aforenentioned (1), wherein
R4, RS and R&D&FE'Bach a hydrogen atom an optionally substituted al kyl
group or an aptandarly tersuksdi tatrgdirdigen GReHp; ah7dpt hen®t pgucti on net hod
of the aforenentioned (1), wherein R4, RS and R6 are each a hydrogen atom
(8) the production net hot ¥FtiHE ot SYEROTErERBIIERYP RhefRin R3 is - ON,
-COOR (R is a hydrogenopt ommairlyasubs tdpiitefahky esubgt i Lt @€bdyy dr ocar bon
group) or -CORE (R8 is a, hydrogen, .atom . opti.onal |y substituted

hydr ocar bon group or an ©optiona 3}%3;25%% ngﬁlﬁgtgf§59CI?%égroup); (9)
producti on mBf hok’f @fndt & af orenentioned (1), wherein R is -CN; zo (10)
production nethod of the ti ) erei S - " (R 1is
hydr ogen atom or an opti%ﬁ%ﬁ%ﬁﬁggbggﬁﬁgggé gFéelggrgﬁp ?tt%ﬁ3 he
producti oA’ met hod of theSHigridmdmd dyddocaybopherein, Rrias sa0ORE (RB is a
hvdrogen atom an optionalderss skl ndkRBadkkib:9LOUP: Lcam PRt i onal |y
substituted aryl group); (12) the production nethod of the aforenentioned
(1), wherei n°PRBOFRIcEFRTETR et MYedhSutf orRulRe presence of an acid; 30
(13) a nethod of producing a conpoynd represented by the formula

R\\N ’ R
O)\Oj (1)

wherein the symbols in the formula are as defined above,

t he
t he
a

15 or a salt thereof, with a compound represented by the

formula

3 5

R\ R
4 R6 (1)

R

wherein the symbols in the formula are as defined above,
or a salt thereof, in the presence of an acid or a base;

20 (2) the'production method of the aforementioned (1),
wherein R' and R? are each a hydrogen atom, an optionally
substituted alkyl group, an optionally substituted
aralkyl group, an optionally substituted aryl group or
an optionally substituted heterocyclic group;

25 (3) the production method of the aforementioned (1),
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3 17 February 2004 R~ Rs R 8/ \0O R4 X( ) R5 Rs wherein RL is a

hydr ogen atom an optionally substituted hydrocarbon group or an optionally
s substituted heterocyclic group, R18 is an optionally substituted am no
group, and other synbols are as defined above, or a salt thereof, which

met hod conprises reacting a conmpound represented by the formula R N1 (11X
I 0 wherein the synbols in the fornula are as defined above, or a salt
thereof, with a conpound represented by the formula (I1)7drebguaey 20Q4er eof
in the presenéeerdimm'i §sasndept 1d)ablyretdtott icfutipdodwgilngraup oopoamd

represent ed bypﬁmglqwlugg@iggtégzgr&xﬁ%tJ;c‘lhr(gﬁérlc!c)ﬁcﬁi@ g3 wherein 20 Rl

I s as defined above, , . are eac ydrogen atom-or Hah optionally
substituted hiAr 0 BERdgesdpn ReShpd ah oipt | vivxddme rduilpsieidt Yiled

heterocyclic giamn cant @'bnmgo%ézicswﬁw éMHs%Htiu%eBOBEEQ 4 grddpFebruary
2004 via a nltroqien atom and I's an optionally su s_t?t uf ed L?ﬁldrocar bon
group, or & sttt tfePESAUCHAPENMAERABJCE oRpR | afar ameadtiongda (ddompound

represent ed byndheff ®2nukaa Sh{ddod¥n &t;t thereof with a compound

represent ed bMS}Q§mj%&E%L%tﬁggxﬁggﬁoélég)the aforementioned (1),
wherein R*, R® and R® are each a hydrogen atom, an
optionally substituted alkyl group or an optionally

10 substituted aryl group;

(7) the production method of the aforementioned (1),
wherein R*, R’ and R® are each a hydrogen atom;

(8) the production method of the aforementioned (1),
wherein R’ is -CN, -COOR’ (R’ is a hydrogen atom or an

15 optionally substituted hydrocarbon group) or -COR® (R? is
a hydrogen atom, an optionally substituted hydrocarbon
group or an optionally substituted heterocyclic group);
(9) the production method of the aforementioned (1),
wherein R’ is -CN;

20 (10) the production method of the aforementioned (L)Y,
wherein R’ is -COOR’ (R’ is a hydrogen atom or an
optionally substituted alkyl group);

(11) the production method of the aforementioned (1),
wherein R’ is -COR® (R’ is a hydrogen atom, an optionally

25 substituted alkyl group or an optionally substituted
aryl group);

(12) the production method of the aforementioned (1),
wherein the reaction is carried out in the presence of
an acid;

30 (13) a method of producing a compound represented by the

formula



Ra Rs wherein R is a hydrogen atomor an optionally substituted

hydr ocar bon group, and ot her synbols are as io defined above, or a salt
thereof, in the presence of an acid or a base to give a conpound
represented by the formula 2 1 R~~ RCOOR7 R4 (Ill1a) R5 ~Rs wherein the
synbols in the fornmula are as defined above, is or a salt thereof,

subj ecting this conpound to hal ogenation reaction to give a conpound
represented by the fornmula 1 R COORS ~ (Xla) X \0 R4 RI7Hrebruper 4 X is a
hal ogen atom and ot her synbols are as 20; defined above, or a salt thereof,
reacting this conpound with a co ound,rapr gented by the formula: R19-H
(XI'l1) [R19 is as defined above] t giYe a cdnpound represented by the
formula 5 17 February 2004 N;R 190R4 R R5~R6 ~ (XIII) wherein the
synbols in the fornula are ast defin®d absve, Por a gajt thereof, subjecting
this conmpound to a reduction reaction %Fgfve a conpound represented by the
s formula 1 NROH 19/ \ 4 (XIV) RO Ro~ ~R wherein the synbols in the
formul a are aghéledimed above, or a salt thereof, reacting this conpound

w th a conpound represented by the formula: R1SOzCQ (XV) 10 [RL is an
optional Iy substituted al*RyP éVGHBgﬁ? ArCBpt 3 HIRAY P ISIESt SukEEd tHEGH gr oup]
or a hal ogenating agent h@dgb¥erBokOFPOURCoF el esildd 1y the formul a

5 substituted heterocyclic group,

R'® is an optionally substituted amino group, and
other symbols are as defined above, or a salt thereof,
which method comprises reacting a compound represented

by the formula
1

N | R
)‘\ (1X)
Rw

0

10

wherein the symbols in the formula are as defined above,
or a salt thereof, with a compound represented by the
formula (II) or a salt thereof, in the presence of an

15 acid;

(14) a method of producing a compound represented by the

formula
1
R 20
N(T OR
19///1\\ 4 XVIII
5 6
R R
wherein
20 R! is as defined above,

R*, R’>, R® are each a hydrogen atom or an optionally
substituted hydrocarbon group,
R’ is an optionally substituted heterocyclic

group containing nitrogen, which is bonded

4



1 NRZa R4 (xvl > R R5~R6 wherein Za is a halogen atomor -OSQZR1 (R~0 is
as |s defined above), and other synbols are as defined above, or a salt
thereof, and reacting this conmpound with a conpound represented by the
formula: R-—-OH (XVII) [RZ is as defined above]; (15) a nethod of producing
a conmpound represented by the Zo fornula (XVII1) or a salt thereof, which
conpri ses reacting a conpound represented by the fornul or | t
thereof with a conmpound represented by the formula (I a%%oéégiuégf &ﬁ‘ﬁereof
in the presence of an acivdate 6itrdégefebroms ya®d04 gi ve a conpound
represent ed by:0t he formul; N g%¥§? 4. (xa), RS ERs wherein the
synbols in tﬁﬁé formul a arlg gé‘ 8EF| ne l%ago%lg?%lré‘gt%dall}y%ﬁé:raégf? subj ecti ng
this conpound to s hal ogematipencreacsabh theygok, avltigmipaendodepr esent ed by
the formula (¢ ereéif%@d%i%@eﬁeegmpﬁgﬂgtf@gré£@§t&§q§p%m%\yigﬁu%aconpound
represented by the formula (XI'l) to give a conpound represented by the
formula (X% 1§1brota &l % fecE6PE Yiibfett FPBPYWRS TRRFARNG-odo by itoe
reducti on reagdtind 0 gi ve a conpound represented by the formula (XIV) or a
salt thereof, reacting this conmpound with-a conmpound represented by the
formul a (XV) or hal ogenating ag%ﬁg 0 givgda conmpound represented by the
formula (XVI) or a salt thereof, % ing this is conmpound with a
conmpound represented by the formula ) (1@)yayret hyl

4- (4-chl orophenyl ) -2-(2-nmet hyl i m da#ol - 1yl § - 5- oxazol epr opi onate; and the

| i ke. 20 The "hydrocarbon group” of the above-nentioned "optionally
substituted carhon.group” represented by Rl, R2 4, R5, R6, R or RB
is exenplifigﬁﬂ%%”a ?bhégi% ﬁk%ﬁ%‘%}ﬁgﬁmeHUSP gpféﬁgﬁﬁgyhydrocarbon group
aryl group, atwsqitugregupydmdcahbohi groups dxdadnpites ofymboed sakirphati c
hydrocar bop gfouhddIGhiige, | boear sof« DEROEled, a4 Rl it dixdacaebep g oup
having 1 to 15 carbon aton(s), such as al kyl group, §1kenyl group, al kynyl
group and t héd9iker R tRSEr&Ped blitea gf veprund atapresgndgs. b3otPeef er abl e
exanpl es of addeduigroup i nclude al kyl group having 1 to 10 carbon atons)
(preferably al kyl 7 17 February 2004 group having 1 to 6 carbon aton(s)),
such as nethyl, ethyl, propyl; isopropyl, butyl, isobutyl, sec.-butyl,
tert-butyl, pentyl, isopentyﬁf\n 6I, - pentyl, 1-ethyl propyl,

hexyl, isohexyl, 1,1-dinethyl butyl, iI'met hyl butyl, 3, 3-di nmet hyl butyl,
2-ethyl butyl, heptyl, octyl,éﬁgaw
yl

t helild)ke. Preferabl e exanpl es
of al kenyl group include al k gvihg 2 to 10 carbon atons, such as
vinyl, allyl, isopropenyl, 1-propenyR; 2Rnethyl-1-propenyl, 1-butenyl,
wherein the symbols in the formula are as defined above,
15 or a salt thereof, subjecting this compound to
halogenation reaction to give a compound represented by

the formula

wherein X is a haloéen atom, and other symbols are as

20 defined above, or a salt thereof, reacting this compound
with a compound represented by the formula: R!*-H (XII)
[R'” is as defined above] to give a compound represented

by the formula



so 2-butenyl, 3-butenyl, 2-ethyl-1-butenyl, 3-nethyl-2butenyl, 1-pentenyl,
2-pentenyl, 3-pentenyl, 4-pentenyl, 4-nethyl-3-pentenyl, 1-hexenyl,

2- hexenyl , 3-hexenyl, 4hexenyl, 5-hexenyl and the like. Preferable exanples
of al kynyl group include alkynyl is group having 2 to 10 carbon atons, such
as ethynyl, 1propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl,
1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, lhexynyl, 2-hexynyl,
3-hexynyl, 4-hexynyl, 5-hexynyl and the like. 20 The ade@FﬂbmﬁWb§@@4

al i phatic hydrocarbon group may have the sane or different, 1 to 5,
preferably 1 to 3, substituent(§$ at stitut;abl e position(s). Exanples of

the substituent include (i) hal @O0Ry., fluorine, chlorine

brom ne, iodine and the |ike) _ | koxy 25 group (e.g., nethoxy,

et hoxy, propoxy, isopropoxyR‘ obuRoXy, gggnbutoxy, tert-butoxy
and the like), (iii) hydroxy group, )p&@m no group, (v) nono- or diCl_6
al kyl am no group (e. g., nethylam no," ethylam no, dinethylam no,

di et hyl am no, I yl.am ar e 30 like), (vi) ,ni.tro . grou (vii)
car boxy| grodggﬁtg¥i?%ch?ghgﬁﬁo£€-%£%té%ﬁﬂu%ﬁ(ﬁﬂf ﬁg.dﬁﬁfnﬁ%tﬁgﬁgéarbonyl,
et hoxycar bonylr, a eptlthtihexgebr bewyieanthd Hehis leempofind) t&la6 al kyl - car bonyl
group (e. 9-1ré3%bQXbﬁaEQ89¥kone£$y$f@gt&”ﬁ@mp%%ﬂ%%E%g&gg@Xkeéng the.like),
(x) benzoyl 3s group, (xi) phenyl group, (xi11) phenoxy group, {XIII) 8
February 2604£9%8%2¢ oxy group and the |ike. Exanples of the alicyclic
hydr ocar bon group include saturated or upsaturated alicyclic hydrocarbon
group having 3 to 12 carbon atons, suchRas cycl oal kyl group, s cycl oal kenyl
group, cycl oal kadi enyl group andN erably cycl oal kyl group).
Pref erabl e exanpl es of cycloalkyl' cl ude Cécloalkyl group having 3
to I 0 carbon atons (preferaka cycC g mhp h@&{)ng 3 to 8 carbon
atons), such as io cyclopropyl, cyclop tég, cycl opentyl, cycl ohexyl,

cycl oheptyl, cyclooctyl, bicyclo[2.2.F] héptyl, bicyclo[2.2.2]octyl,

bi cycl of 3. 2. l., .bicyecl o] 3. 2. 2].nony, bi,cycl o[ 3.3..1Lnon
bi cycl o[ 4. 2. ﬁ]%%tﬁ;ip tB?c%%T%%% 3% eecyédrétnr‘l1 % RES ?I?efle]ién?ge?%?‘é%'l e
exanpl es of e©yckogkhkényhegeolip ¥erduide dhdlsoalokeryhdgwoup daving 3 to 10
carbon atons S, &z ten-4-yl - GY Gl -1-
2-cyc|ohexean §D§?c§%?g%§§§%$?}§Ftéﬁ%f?ﬁéuﬁ¥kegp%?%§2ra&%&wexanples of
cycloalkadPedﬁy griod® oRErigael2y eyefbalkbel endHY lgraxpyrhavi Bg 4 to 10
carbon at oms opsliehadsy 2s dp SY Lt RENtAd eRrbup]. o2, 4- R¥EL9BSXagign- 1-yI,
2, 5cycl ohexadi en-1-yl and the |ike. The above-nentioned alicyclic
hydr ocar bon §°68p ﬁéyghﬁﬁe@t?&PEﬁHHQ(ﬁeﬁﬁeﬁﬁéFéﬁthltPﬁ g?r%?é?erably 1to
3, 25 substituent(s) at substitutable position(s). Exanples of the
substituent include (i) halogen,atom (& g.,_fluorine, chlorine, brom ne,
iodine and the like), (ii) C1_6N€ q pZQe.g., met hoxy, et hoxy,
propoxy, i sopropoxy, nbutoxy, isobut eczbuto g tert-butoxy and the
like), 30 (iii) hydroxy grogw, (1) am ? W)nbno- or diCl_6
al kyl am no group (e. g., nethylam noySetp§yl am no, di nmethyl am no,
di et hyl am no, nethyl et hyl am no and tﬁe | 'ke), (vi) nitro group, (vii)
carboxyl grouRerbYhizd £ £ B kon GaRORY! _gs8upo(@r19.15 QgL hoxycarbonyl,
35 et hoxycar bonyl, tert-butoxycarbonyl and the flke), ix) 9 17 February
2004 Cl_6'al RGFIREAbdPYYE hr S (Eheg. SYMPPRY| aaebanyfel bref)| akavonyl |
butyl carbonybragdsibe th&eeds, (20 RRZRYINgIRAYR, cbxbduRbelydn &f oup, (Xii)
phenoxy groug, éXIII) benzyl ox Q%pup and the likg. 5 The aryl group is
exenpl i fied BY"RPYR g RP° '%%; foe14oc8rhan Bt ofE, sUEHRs phenyl,
napht hyl , antRtylis pberantiheyl abaeenapht hyl enyl and the like. O these,
phenyl, 1-na yl, 2-naphthyl anpd the like are preferable. 10 The aral kyl
group is exegg%yf?é%e%®° j?i”ﬁ? CIEP 8 5PW§Puﬁ?oﬁﬁ?r§ﬁ%$F%%%ﬁé ,
1- phenyl ethylfor@pheanyX et hy) ,orl-aplsariyl phepybf, 2whhenyt@impides 3phenyl propyl ,
1- napht hyl me . 2-nap | et hyl __and th i k t hese, enyl -Cl 4
al kyl group %E%é%héglgﬁg&§¥gnré1%¥%F€F§%F§.ky ghec¥°rmu£5 (f§3 o

salt thereof with a compound represented by the formula

17

(ITa) or a salt thereof in the presence of an acid to

6



The above-nentioned aryl group and aral kyl group may have the sanme or
different, 1 to 5 preferably 1 to 3 substituent(s) at substitutable
position(s). Exanples of the substituent include (i) Cl1_3 al kyl enedi oxy
group 20 (e. g., nethyl enedi oxy, ethylenedioxy and the like), (ii) nitro
group, (iii) cyano group, (iv) carboxyl group, (v) Cl1_6 al koxy-carbonyl
group (e. g., nethoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl and t he
like), (vi) hydroxy group, (vii) hal ogen atom (e. g., fllddrehigaryz004
chlorine, brogive, a icdipteinandepliesknked, byvithé )foptdional |y hal ogenated Cl_6
al kyl group (e. g., nmethyl, ethyl, propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, trifluoronethyl qﬁd t he Ilke) (ix) Cl1_6 al koxy
group (e. g., nethoxy, ethoxy, p |509@@moxy, 30 n-but oxy, i sobutoxy,
sec- butoxy, tert-butoxy and the benzyl oxy group, (xi) phenyl
group, (xii) benzoyl group, {Riti éup, (Mdv) am no group, (xv)
nmono- or di-Cl_6 al kyl am no group ( g/, Fe#hylanino, et hyl am no,

di met hyl am no, diethylam no, 35 nethy”bthﬁ amno and the like), (xvi) C1 6
al kyl - carbonyl to 17 February 2004 group (e. g., nethylcarbonyl,
ethylcarbonylw R G&@b@ﬁypoéﬁdlﬂhéhﬁlﬁzﬁm%ﬁﬂiqqﬁaﬂﬁ Ke fiTled ahet'erocycllc
group” of th%xam)\é%rlffeleeQ@@@ gabheaaiﬂl?( ststd Rt dheber ocycl i c group”
represented S Rl, R2 or RB is exenpli |ed by 5 to 10-nenbered aromatic
het er ocycl i’c Eﬁ akton 482pYEPRYFC (B1YE @ JRRANY repEesEayEd BY pyri dyl
etc.), pyrlrnthdnﬂodmalag(XIijyflﬂlgaDU|thékdbﬂlIﬂé&cwﬁhg @npYri mdinyl

etc.), pyridazin e. 3-pyridazin rjdazinyl etc i o pyrazinyl
(e.qg., 2-pyré¥iﬁy “&t@lﬁh 6y?$§?9?“% %%reﬁ. TRy ths. 59FW5&9I etc.),

i mdazolyl (el¥I) anndazohyhpmﬁehmad@ap&géenu%dlnydahelybrmﬁihnidazolyl
etc.), pyrazol r 4pyrazo efc.),

i soxazol yl , |§%{ﬁ§afgla éagﬁlgﬁgfg?f1s @ec HP&I&%SP?PX %%i%zolyl
5-t hi azol y1I0 eft%iu)ftl@%azehytl(ﬂe ty. gl@e 03<mlgdan{epazzeleytedprx'alml yl
etc.), 1,2, 4-Qxadihazokyl (8 pasflp ' !

1,2, 4- trlazonI (e. 8., )3T ?t??gégT ?%%c ?P%a%gﬁg zOTPO%nd

1,2, 3-triazol%4th( é. C@mPOEDQ BQBBE%?W%EﬁﬂbXZBHE fPrBugatKKQioPr4 yl etc ),
tetrazol yl (eralg»gentaetlhgzel_;ehyio ﬁl’vé aazwoné)osdndefrgp}esgﬁﬂéa”139&@1%y| (e.
g., ben2|n1d enzi m dazo etc.), indolyl(e.g., 1ndol-1-yl,

i ndol - 3-yI c?rj“u?[i‘rr‘?‘?{aéz‘ary? T2y, th%fri%raza&ld Fegreapg. fhis
1H-pyrro|oﬁZc&mbbpyﬁawnﬁyla(ebmgpundﬁiébfdggmuebobg 3nb] pyrmgiy-1-yl etc.),
1H—pyrro|o[2%%Qk ridyl (e. g., 1Hpyrrolo[2,3-b]pyridin-1-yl etc.),

1H i m dazol 4, bFéyridyl (e. 9., 1Himdazo[4, 5b]pyridin-1-yl etc.),

1H-i mi dazo[ 4,(860] ppEhdyl 4¢ e4-ghloddplianiydgza[4 25mekpylitdiaadoylietc. ) -,

L i m dazol 4,538 BLRYEAZbAYh i facdl arkftinT d3gal 4, 5Bl pyrazin- Lyl “etc.)
and the like; g to -ne re non- ar ona eterocycllc groups such as
pyrrolidinyl (e. g., 1l-pyrrolidinyl etc.), piperidyl (e. g., 1-piperidyl
etc.), nD59h0||nY*héEhhﬁhnod@%H%QobEBuﬂ"nyEEHe)abéJE(HEHﬁgyﬂédpyl (e. g., 3s
t hi onor pholin-4-yl etc.), piperazinyl (e.g 17 February 2004

pi per azi nyl ePEt}°nﬁek&n%Y?®ﬂ%ﬁﬂﬁqﬁ mpdrogargon Eé?&ﬁetﬁ?Péﬁ$%@¢ﬁq.yl etc.),

oxazol i di nyl b(yeR g.8? ,0kaz0k1 dirl, 3Ry|019tR8) ist Qk@ﬁ?iif’iéwlb)(ealiq:hatlc
thlazoI|d|n3 t hi zoI|d|n 2-yl. etc.), imdazolidinyl (e S

i m dazol i di n® -§Pca5 MITHRd qxﬁﬁlc @YdéocaFﬁPHaﬁﬁ??ﬂi ?FYI
i m dazol i n- 2gybuetca)albynzgﬂddgdadaatu@ ll&kazolan yl etc.), thiazolinyl

(e. g., thiazoli etc..) Qxaz nd the

li ke, andgthe Il%ééﬁgl egethan a Fg% ﬁ%?% %% érré’nghﬁnfﬁug
preferabl e, andeforgf, bxtimamd akgghanﬂc hqdmnobybenlgrmm@rnﬂwdmﬁnn the like
are particul agl ysp b v ned het LerQ yclic _group
may have the%éane gg;gggféggﬁfgﬁ %@@%GQQ §+€§g Oﬁpﬁo ﬁ.group

substi t uent (8}k&EnY Supseup Lﬁrabltélqodgrlqer,ow(lsp pExaapeecse onjntehe rsmbstl t uent

i nclude (i) Quk&@ 9f , (i) cyano group, (iii) carboxyl group, (iv) Cl1_6
al koxy- car bonyl “gro e. g., nmethoxycarbonyl, ethoxycarbonyl,
tertbutoxﬁ%arbonyﬂr%§%¥QH%9 Pﬁﬁeple€v?fh?hkb&y@@ﬁwnuinqhm@ﬁ alkyl

group having 1 to 10 carbon atom(s) (preferably alkyl

Il ke)
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Zo hal ogen atom (e. g., fluorine, chlorine, bromne, iodine and the like),
(vii) optionally hal ogenated C1_6 al kyl group (e. g., nmethyl, ethyl,
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl,
trlfluoronethyl and t he I|ke) (V|||) Cl 6 alkoxy group (e. g., nethoxy,

et hoxy, zs propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy,
tert-butoxy and the like), (ix) benzyl oxy group, (x) phenyl group 6xi)
benzoyl group, (xii) phenoxy group, (xiii) am no group,1( T&OrU r

di -Cl_6 al kyl anPwe ko (le.togs, cnebhylanbm0$)Etfguqhﬁan)maﬂhmethylanino, 30
di et hyl ani no, vyl am hey|, ), aIk | - carbonyl
group (e. g. eaﬁ%ﬂyf?%ﬁ%gﬁyfgggﬁggrgar 5? b%%% t ony J% d ?he like),
and the |ike. *9He" -&Id%wtgﬂoupsobeHZEyl g¢@m¢ntxﬂuﬂﬁﬁrQﬁgmmﬁyamd phenoxy

group as a supsmmuo@fl ”E%x?QOV‘ESBEQL%Q”eP B24 14 S{gn up and
"heterocyclic_ gr prﬂ have ruary 2004 the sa |ffer ent,

1 to 5, préfetHh bt“cFyé SuBseiraehy {8y tat s%‘b%ttlmlm%ﬁylle @G@ltvﬂen(s)

Exanpl es of tm}sybsiddﬂeneeepql ude €he €lk8. al kyl enedi oxy group (e. g.,
met hyl enedi oxy, et élenedlox and the like), (ii) s nitro grou (i)

cyano group, (iv) SAYAFbRSGr SEAIPYRS Halbdsny: t@ﬁ?\o(’é igelude ppkemy
chlorine, bropimey haodinge 2ard thechiken, atomg, Guch alkexnyaroupi{e, 9.
met hoxy, et hox%/dqrﬁro o>iy, |so rogéy n- but oxy, i sobutoxy, secbut oxy,

tert-butoxy an ke - PUrPY S2APRVIY G olRF ars e~ ¢ -PukERRYL, et hyl,
propyl , ISUDrlﬁhNteﬂylbuBybptesybutyLetBﬁD-tnﬂgdenﬁEHt}JmﬂthblaBd the like),
(viii) benzyl Vi oup,_ n rou x) di-Cl al kyl am no
group ( 68%eﬁ¥' H Qhég ﬁﬂ}ag1ﬁent Tf?T%ﬁﬁﬁ1 qi érRYT ﬁpﬁgt
nethylethyIeuﬁTR?Q%ﬂi-@h@eneehyke)ladeemﬁﬂJ|Zﬁmeiﬁnylabdveewenyioned

el ectron-wi t hnamng gr%szea;@rsﬁ@n{ %PM is exenplified by -CN, - COOR
(R is hydrogen atom or opti onal st1tuted hydrocarbon group), -CORe
(R8 is hydrogen aP&ffebp %NﬁﬁQ%P%B§ §Gb§ﬂ#ﬂﬂvéd9h9dpoee¢tnﬂﬁgﬁkﬂﬂﬁxﬁ

opti onal | yissufastud lmfa@dntiebetecy@léa:rwrptwaon@d i Lisk@cnghyyel 1_as
optional ly ani dat ed _carbox roup, nitro group, group fe resented by

- (SOM RL5™ ( WHE°BYR Vi - Er%Png%mdi‘F&‘StX'EY]opﬁ'é)h‘élYF‘YlsuBSPP uREBl

hydr ocar bon QqumxynalgrQupeﬁSyﬁﬁpfe$£ﬁﬁﬁﬂydyﬂ BRbbRk§n§wheﬁ6In R11 and R1z
are each op Egagtlt gd Qrocar ng N groug represented by
- ( PO) ( % Whet ef N R % d Fd e éﬁhﬁ§ PBYetht om or
optionally sd@@tﬂﬂﬁped hydrocarbon group) and the like. O these - CN,

-COOR (R,,is 30 r 99N pt.i i tuted hydrocarbon
group), CERE (R§P¥§ hydrog%%nggbﬁﬁ %6??%%5?? §§%S?|¥ ed%hyd?ocgrbon
group or optﬂ@ﬂ&lF?esﬁBEFl@%ﬂ@xﬁf&ﬁ%n&myhhxn59r@mpfeandlyhe tok® are
preferable Asvishe takqe ngtqggds | -gro

"el ectron- mnthdramnn ?gﬁ ef%ﬁgp%ﬁgggpeelggéﬁ(sg UIpxjﬁﬁfebruary 2004
group repr eséffedUby ? %RiBF&“dﬁhé%elhaFa%e%ndt¢ﬂ.(%r@ eathidgidreogen or

optional ly sub&bthubedbhydi@@ﬂri&uthWHH@ waRd 1K€ ) andi R}’ cmaya beopnded
w th'each other to forn1 together with the adjacent nitrogen atom 5 to 7 s

menber ed, ‘pr &FSPELI'S 8- or™ erBd Oy c ArOPEXY no L ERPTgPOXY , n-
tetrahydropybm@bey piipebazore, pepebithae, t@rphalidg, 4hi oMy phiadd)ne and
the |ike) ang g hygeoxThe aforene tloned ﬁgtlonally substi tut ed

rou

hydr ocar bon epr e5efhit 2P by 'Ry 1 AP IRYEP/RIN) TBPRO- 1 RI6 or RL' s
exenplified EysthéSElemen@Iet¢wmiEE;q:hen@hmweﬂmnhbonedhyD@mimmalIy

substituted QXQEQE?EQQBnQrC&%%x§f§§§§§ﬁtﬁ#ﬁ?¥lglpﬁiam hg groun fepresented

by the formula -P e aror ement 1 oned
eIectron3Pc1%#?hdram}hgngﬁﬁﬁuﬁroq%hl(andJRrarprRl3gaﬂdpFﬁ@vxngﬂ be bonded

with each otber, hakbRyDtafosn X dover GE€nB) !:Ei‘ gR l(e g.,

di nret hyl ene, trineth ?enei tetranefﬁylengpand t ? f

(Cz_6)a|kenypéﬁgxycarbony tert-butoxycarbonyl and the llke), (lx)
Ci-¢ alkyl-carbonyl group (e.g., methylcarbonyl,
ethylcarbonyl, butylcarbonyl and the like), (x) benzoyl

35 group, (xi) phenyl group, (xii) phenoxy group, (xiii)
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(a. g. , -CHz-CHCH, -CHzZ-CH2-CH=CH, -CH2-CH=CH CHzZ- and 20 the |ike)
and the |like, preferably Iower (Cl1_6)al kylene, nore preferably | ower
(Cz_4)al kyl ene. These dival ent groups nay have substituent(s), where
exanpl es of the substituent include hydroxyl group, hal ogen, Cl_4 al kyl,
Cl_4 al koxy and the like. 25 In the above-nentioned fornulas, Rl and R2 are
preferably hydrogen atom optionally substituted al kyl group, optionally
substituted aral kyl group, optionally substituted aryl SVCFLﬁ?rU@’StZ%I |y
substituted hetes oy igrogrpoapdantet hekéike. Particularly, Rl is 30

pref erably opti onglhby;subst i tUled: A LOYRQ0ARLERNGLLY, SHBSE|ddit ed
aromatic heterocyclic group, particularly, I's prefera ?/ optional ly
substituted phHAatHO9s. UREatyrabed kit by yhysmengrbgnogpoopt i onal |y
having 1 to Shsuiisf if uentibskassbachedndr oguds Nalogan Ak Egherably
chlorine), opti oggaltly 14 1% February 2004 hal ogenat éag %?_%%F{Z'w gr oup
(preferabl y tFYF10FGRLhIEPUBr €1C Bodl kande tyrlo s qupr endr 4bky Lirke hoxy) .

Particul arly grefemably, cREibsippenytogspup optional ly substituted by 1 to
3 hal ogen at ons): ggr ferably chlorine). As Rz, s_hydrogen atomis
preferable. In the 8hoVRR HertfoIRE S AfmGvadoaRhy LRET Al RB° b pref erabl y

hydr ogen at omyciptalsyal gy ospgbréving esl @ kyd Qi GRogkeabkyeEdn By al kyl
group

group such as thyl and the |ike), optionally substituted aryl

(preferably Icoyrgéﬁé“ 3)/(13’)?L dhg"Pnd2Yt %,?pta‘?t cciﬂ‘éﬁ‘ﬂ/ A5 P8Fdr aBRGMh3dr ogen at om
| n the abowe-aperitapaeed 1f, orpulasutRl, i syqrafeartatl,y cyCohe®P@DR (R is

hydr ogen ato i.onal | stituted alkyl, gr ) or -CORE (RB is

hydr ogen at oqu{ls(ﬁ%ﬁt?gha yf/fél(g%éﬁt dr st C%%fl'%gﬂgﬁﬁpgylomi onal | y
substituted diyAycdioddp? .- 2pactytul Bidyc adAOKR . I(1Rctiyd ,hydr ogen at om or

optionally sq;l%tyictlgt[g:qub M%“%{ﬁﬁﬂ"g’?&s" used 1t]%rc)%'>{g£,h5 and R8 are

particularly préferably CT “group such ‘as and the |ike. 20
Wth regard twRdcdBodel hpprY bneeficyspid [dhdd -1yl deglydt andt tble abik®- gr oup”

represented by RlBrefbeasubsdidiiants bs eyemhikiesh by-ddie A{argrenti oned
"optionally substituted_ hydrocarbon group” exenplified as Rl and the |ike.
R18 is pref ercé’ﬁlﬁx?a&ﬁfﬂéﬁlgﬁﬁ?l‘bp 2B ohdl9 v onSREPO8r 28PMEubSEFR (R%d by

substit uent ( chsellepb&deﬁr-Dnyﬁ,l_ﬁ-@ldqueg{t@lﬁplagd,C§=l:§1c@61\(éx&i|—_ﬁ- al kyl
In the present invention, the

group. R18 is . more preferably am no group. .
af or enent i oné’&’cgnﬁgﬁﬁag?’éﬁ?égﬂ eadmgf?‘[eﬁélfk&rrml a (1) or a salt 3o thereof
[ herei nafter sonekreesraldehexaepdesedtt oyasoasbhpdisidy { Igdoups imeaatied w th

the aforengntdoned;g e , the faornula (11)_ or_a salt
t her eof [ her eirnaft erggg%??n@g&{%s%qevlr%fte%/rtgdqtooggrsgg%rr%)%%#d’ (ﬂ(ﬂ , in the
presence of &% Zeidcvflapdrsadien-35ypr.odudecacdohpraddenepreberit &d by t he

af or enent i onegciBnexddi EEDI WAT Y2 2P04 arifgl.a (111) or a salt thereof
[ hereinafter sonetimes to be referred to as conpound (l111)]. In the present

speci fication, colpfbARPYE-Men&AQ@Re8npoLANC it Ihydigradion RFoup nEPOR (R
is as define@ave the same or different, 1 to 5, preferably 1 to 3,

. 25 substituent(s) at substitutable position(s). Examples of
the substituent include (i) halogen atom (e.g., fluorine,
chlorine, bromine, iodine and the like), (ii) C;_s alkoxy
group (e.g., methoxy, ethoxy, propoxy, isopropoxy, n-
butoxy, isobutoxy, sec-butoxy, tert-butoxy and the 1like),

30 (iii) hydroxy group, (iv) amino group, (v) mono- or di-
Ci.¢ alkylamino group (e.g., methylamino, ethylamino,
dimethylamino, diethylamino, methylethylamino and the
like), (vi) nitro group, (vii) carboxyl group, (viii)
Ci-s alkoxy-carbonyl group (e.g., methoxycarbonyl,

35 ethoxycarbonyl, tert-butoxycarbonyl and the like), (ix)
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s above), may be described as conpound (Ila) and conpound (llla),
respectively. Exanples of the acid to be used in this reaction include

m neral acids (e. g., hydrochloric acid, hydrobrom c acid, sulfuric acid,
phosphoric acid etc.), io organic acids (e. g., acetic acid, propionic
acid, butyric acid, nethanesul fonic acid, ethanesulfonic acid,
benzenesul foni ¢ acid, toluenesul fonic acid, canphorsulfg&”gﬂﬁcid eﬂéz),
Lewis acids (e. g., alumnumchloride, tin chloride, ir rganyded

ti tam um ghl OCj_deai}SyI-tdair&l’degj thbh@CfOleOQi.deﬂletWI@%tﬁdﬂnyLﬂ ,ulori de, b%on
trichloride etg. strong acid resi e.g., .Dowex 50, Anberlite IRL

ctc.), pol yfh%:ﬁ %%ﬁ;asﬁg, %ﬁw%ﬁﬁagtgéashan%gméea@id;arrawh RETEORS. The
acid is prefegady, suifjundhengadi droapt haresyl oo exyacirdbuyr, Q&iqa)zo
trifluoride. (X %;fgﬁg(lp %er%k a%hgs are preferable, particularly, sulfuric
acid is prefera% €. éhﬁﬁé% 8f thE b482 to be used in this reaction

i ng!ude aIKahhgne@ﬁ;{arkbxgde@p(éﬁ qumgmﬂﬁﬂﬂ@ g&thmxﬂdgrospdhmwim@hQXidet
sodiumtert- oxj t m e etc. ter ry amnes (e.
g., trimethylamne, tﬁé%%t%§?E%Vn%?ébr%%u€$%§%4?m£§§ﬁﬁé§3ﬁr§B§F2¥%9Ianine,

1, 8- di azabi cyRt&iB hlundeen@apbhby DByl and the like. Of these,

L, 5di azabi cychiabdy 3. Al Ragnengac( PENELE,) R RS G @MaDes (€. 0.,

Y Fong base rRKTIRFARy., Dowex 1, Arberlite | RAI00, Bi okad AGI etc.) hhd
strong base r (&g , wex 1, erlite , Bio ~etc.) an
the like. jbhe basenksaphekel ablouplkaldxmphale ialikeyi des, ofrferdiary am nes,
particularly preferably sodi um net hoxide or triethylamne. "3s Thi s reaction
i s general |y THY SF°5&r SHCR 88| benrtylael-PhepyHaihydry 22004 Exanpl es of

the sol vent igtdnidethgliogenghedy hydsegns bonsh i1 @ropydi,c3Lor omet hane,
chloroform 1 2-dich|orﬁethane, 2-tetrachl oroet hane etc.), aromatic

1,1 2,
hydr ocar bons Q&Y PrOBE 7 ena"2PBFEHBS thY} o e A thYIBER P8R and the
ni trobenzene ktkz.), Oét heese [ ephenyl-at hylalayhegronpopnapyhe et hes ,are
tetrahydrofuran,digxane and the like), nitriles (e. g., acetonitrile,
propionitril and the I'i ke), esters (nethyl acetate, ethyl acetate etc.),
al cohol s (e. g., HEeehapove-retritaivoled proygagobupi sograpahbioy]l ddwnalay | o
met hoxyet hangla & Gk @Afet BE. h%kge dlese sy \ée,nt'apste'%QBEaB?t uged,ip a
conmbi nation of two or nore kinds tﬂereof at an pproprlaYe m xi ng ratio.
Al t er nat i vel YUk tARHéfene F ofidlS bt W3R L s kP e ) us ek ap ke sssifvent .
The sol vent imers@beitabh¥nbi thél€de 8] PN, ANQMRHG ibkyhydhapar bon, nore
preferably, acetonitrile, methanol or toluene. Particularly, acetonitrile
i s preferadll € -Fre EﬁﬁBMFEBPdt%ﬁ%ou%EPX4QSeQ%?XBéaﬁgeGthlgéﬁéra(+y)1-20
equi val ent ( s)nitploefgenabl y (1i5) eayh val £r8dis) | (I8l ahirvexiy0 §eswpuUngy(l). The
anount of thq:acgq ar base, zo io be used is enq{ally g.01-30
equi val ent (s) ' "prie er§5F9r895§-1%r%ﬁﬁn§&ﬂ?ﬂﬂ§h55 PICAEPIBY Lo conpound (1).
The reacti on esthoggrpobndy(} ) tand-oworpouretHdnly)l iandprtatelabeéy, cavij ed out in
t he presence acgi as i nt _of the.aci 0 be used is
general ly 0.IS%%%S&U§$gF8htfg??{g%gvggﬁbﬁggﬁﬁéFI@'éqgﬁvg g%%(s), relative
to conpourdd (@NLorEne.rbrerive, t eopieratanc tihe ddhenal (yii8nC to 150C,
preferably -10&ibaa19 ti j i egal | hour to 24
hour s, prefe%ghly 1 hgg?a?g?%gg%%ﬁggf %ﬂg&ggﬁggﬁﬁ%?%lplf %ﬁggé%btained can
be easily isdit&¥dd BYCORY knohPoRERibl, 'sitivds desbentlat fenTbenahgi ng of
liquid pr0pertteir<t3bua?hyee£iﬁx&dsla&ﬁétg{m Incrnet alikzat i oR) apd t he |ike.
Recrystal lization affords 17 .
alkoxy group (e.g., methoxy, ethoxy, propoxy, isopropoxy,

30 n-butoxy, isobutoxy, sec-butoxy, tert-butoxy and the

like), (x) benzyloxy group, (xi) phenyl group, (xii)
benzoyl group, (xiii) phenoxy group, (xiv) amino group,
(xv) mono- or di-C,.¢ alkylamino group (e.g., methylamino,

ethylamino, dimethylamino, diethylamino,

35 methylethylamino and the like), (xvi) C;.s alkyl-carbonyl
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17 February 2004 a conpound having a higher purity. In the production

nmet hod of the present invention, conmpound (lI) as a starting nmaterial can be
produced, for exanple, according to the followi ng nethod. 1 R MOCN (v) H~-N
R~OHO(IV) acid O~, 0O (VlI) COORS RZY base (vil ) AcONH4 base R~ R\N R~
~OCOOR9 O (M11) OO (1) s wherein Mis an alkali nmetal such as sodium
potassiumand the like, Z is a halogen atom (e. g., chlorine, brom ne and
the like), Y is a halogen atom (e. g., 10 chlorine, bronlh&elraryZO08i ke)

orb- OSzR d( R_hfbldps @n qapt heﬂayhyasybﬁﬂf Ué xcly 1 ddtongriQup Olf kaln optional l'y
substitute r roup Ac i.s_an acet roup, .R9 is an al kyl group,
ar al kyl grouf)b%trylaré\fl%oép&uﬁ?daﬁgeo Hey ys?f%{)ottkge dr'&€as defined above. is In
t he above- nenti onetlef ohatd mycwxanplEuel thethal Kybvgrmeptideps esent ed by
R9 include the gfaqr ntioped.'al kyl. grou referably alkyl group having 1
to 6 carbon atoc?%r;rg%n)%'ﬁgxglrlrg ? Fe%e%(ol?g‘iﬁ’fcpﬁélﬁtlﬁe IZBSVe- ﬁﬁﬁ%?ﬁ%%egor mul a,
exanpl es ofs thwe R2Q Rarad | igr ewptipt epresent ed tay 1R menbkrdd t he
af orenenti on aral k . pr I 4 ~ aryl-Cl 6 al kyl group)”
exenplified %rorf%facllr? Ec%%&g %%/let?rrcglﬁnﬁ%%ey C‘To?a#ulpé',rlg¥g Fed- of ‘JZ(T he "aryl
group" repr estttied oy SROYFhEY Lded tier &diok ertent)i.oped iR5diaryl (group
(preferably agr_;ﬂyrgqnqggnygw ﬂgpﬁrhﬁ’i&ﬁf?f '?%}Yz%té_q\q%)id}ygxggpl_kfl ed for RL. In
e

t he above-nentioned formula, exanples o ruary 2004 "al kyl
group” of th@YI3FRizaRAL yestbst 3 tRiedlad il grlopyridepiesénetd- by R1
include the 2NRRti eaed. | ab kyfr o aup (dvefjer y oup; having 1 to
6 carbon at o?iy;ﬁ) " gxeﬁpl ?fi edk%(%r R .” The " a)l k%?k%;éfgggkgg%ay 1have t he
sane or diff&EHCIYL t 6" BYTHPRf bl y) 1 ¥ dezodylst Pt aent ts) at

substi t ut abl endasizbiLon( s} - idrkaeamd Bs1L 0f4 SiwGhiazbeti, t venhihaghuge those
simlar to tré«% sgbsti tuent ff the aforenentioned_"ali ghati C hlydr ocar bon
group” exenplitidd PEFELIYT ol F 10 the RS i drB¥ PPt a, T he "aryl
group" of theyrepbilghakty.subsdataneld 1ar ilsoghaapdlyepr eseat€ely by Rl

i ncludes the af gremgntj "ary] qrou referabl ryl group having 6 to
14 carbon at cg%s "’gge%riﬁ?lé]??le}af’f o‘lr %ﬁa%%é&’arsyltgé?%ﬁgy¥n%§c hhve the sane or
different, 10x9zpdys, (preferabpyaiolyl 3, 4seksts Iyent{s)xatolsubsitd.ut,abl e
posi tion(s) . 1£5aumbesaplzSHEN QAL LNt galiudsat hosey sigl | ar to the

At1 oned "aryl i

substituent of the aforeme group”™ exenp led as"Rl. Rl is

particul arly lpPefafFabfso il 6l ikyl lgrlodptzdaephefieyabl ¥ 2ethyl): a phenyl

group optionakliyzsubstyt uded, py il 4,3-3:Gh61ghkyk . groups) {preferably
methyl). First, conp und (I and conpound (%) are reacted in the presence
of an aci d°t 6TgR%8 “g' oundr ¢ ST pgl-4-yl etc.), tetrazolyl (e.g.,

tetrazol-1-yl, tetrazol-5-yl etc.), benzimidazolyl (e.g.,
benzimidazol-1-yl, benzimidazol-2-yl etc.), indolyl(e.g.,
indol-1-yl, indol-3-yl etc.), 1H-indazolyl (e.g., 1lH-
indazol-1-yl etc.), 1lH-pyrrolo[2,3-b]lpyrazinyl (e.g.,

25 1H-pyrrolo[2,3-b]pyrazin-1l-yl etc.), 1lH-pyrrolo[2,3-
blpyridyl (e.g., 1lH-pyrrolo[2,3-b]pyridin-l-yl etc.),
1H-imidazo[4,5-b]pyridyl (e.g., 1lH-imidazo[4,5-
b]lpyridin-1-yl etc.), lH-imidazo[4,5-c]pyridyl (e.g.,
lH~imidazo[4,5-c]pyridin-1-yl etc.), 1H-imidazo[4,5-

30 b]lpyrazinyl (e.g., 1H-imidazo{4,5-b]lpyrazin-1-yl etc.)
and the like; 5 to 7-membered non-aromatic heterocyclic
groups such as pyrrolidinyl (e.g., l-pyrrolidinyl etc.),
piperidyl (e.g., 1l-piperidyl etc.), morpholinyl (e.g.,
morpholin-4-yl etc.), thiomorpholinyl (e.g.,

35 thiomorpholin-4-yl etc.), piperazinyl (e.g., 1-
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2s reaction is generally carried out in a solvent. Exanples of the sol vent
i ncl ude al cohols (e. g., nethanol, ethanol, propanol, isopropanol, butanol,
met hoxyet hanol and the |ike), hal ogenated hydrocarbons (e. g.,

di chl oronet hane, chloroform 1, 2-dichloroethane, 1,1,2,2 30

tetrachl oroet hane and the |ike), aromatic hydrocarbons (e. g., benzene,
tol uene, xyl ene, chl orobenzene, nitrobenzene and the |like), ethers (e. g.,
ethyl ether, isopropyl ether, tetrahydrofuran, di oxane AAdebreanyi30HaA
nitriles (e.opipeacetionilt kitke, , propheethyiére anithyiing 3% .1,i ke), esters

(et hyl acetate, ethyl, acetate and the 19 17 February 2004 |like) and the
li ke. These g}b?xvaénn ts%nl'ée)?lﬂlénﬁgé?ﬁi Ata- tondf et sh gt (KoJor nmore ki nds

t hereof at arrxywldpriinateyli ¥kng, rabisdzo Theisal venty.i,s tpabkbcubanly
preferably algqho i.sopropanol and. the like.. 5 the acid, for
exanpl e, or gaﬁ%’aéﬁgéquidé.ﬁfﬁ)é%gt'la%c aki dl,mlpcg"ozﬁlolﬁil@yééﬁafgbm yric acid,
met hanesul ffoniidagiod idenkdngdukfon) ¢ aeidhzdeimzangsulgf.oniaidekzdlin-

t ol uenesul f onj g,-aci:g,; 10r sul £ onj Ci the like), mneral acids (e.
g., 10 hydr ochitar 8%58?3@2%?0%%%‘% gc.o}a"""}ﬂ#&% d%adira, °BRé2phdri ¢ aci d
and the |ike)2ardetRe )l i kBiarelimel. (€X9 t hegdazorldanile yacets - ar e
preferable, aydae8hi Geagld i 13C preferabl ¢4, Ihe of
conmpound (V) to be%usgd ies ggﬁae?gx:;l%/c#isaﬁt{a{d ggllf\}g?e%ﬂ(%,ag?gﬁg% ably 1-5
equi val ent ( s)L1XCel aPf vEN 2R c GHpGRIatILY) hetrsoanplhe @fowriES to be used is
general | y 13- 3 ea@uiayakenthd) rupy ef ef iy il- ¥y aayivabgnhbsy, rel ative to
conmpound (V).. The .reaction tenperature is generally -10C to 120C, 20
preferably -53E¥S196¢Y 1TABI Bhet 1 bfe t35/k R tYENdralYyPBeEeRdRtY t 0 72 hours,
preferably 1ldsedr. to 36 hours. The conmpound (VI) can be al so produced by
reacting conpoun rf.l\QbéM} th c rrpougfl \tlllﬁf)i n.the presence of a 2s base to
gi ve conpound (VIT15,2%nE PEIGHORG Y REEEREETALC (W THE Ba% M a¥fndReum
acetate. The sm@gctirodidfecemppouhdtq 19/) maredexabpoundtbé6VBl) is generally
carried o [ in.th esence .of a_bhase. This sol vent y be any
as | ong aggi ts'ﬁg%ézgk%?@g%5 i aﬁ%i %‘fkgrtlﬁteuncrag’al& ipc?r?lgrllani(gt]éxer?{pﬁ“} elieéc’drcT’%y

hal ogenat ed W¢r 68RFEbbdhgete. ingcludh chil Jomdieohgmeupehk ok pf oy amo

1, 2di chl oroetyhansg, lili? &; t nd I,k tic

hydr ocar bonstg( e. Eg. %l%éﬁz%arllfeﬁ,&%yglftlyel(rzlfeufbe'xl}lalgﬁe,%lghkgrﬁgggngéﬁ%?ﬁmr obenzene
and the |ikePIP8Phéfsd( e Mythoxagthpny let kEhoxysapbopyl / etéwet-

t et rahydr of ubamox@de@xBHey 20and lhdehiniegr,y (2Q04yandx{hgcbike) jvijtriles (e.
g., acetonitrile, rogi onitrile and the like), ~esters (ne hy? acet at e,

et hyl acetht BadRECPNB PRKES 19 i nBHIRAFG mERLAE In8r nRERY I 2R et 10A ¢ di met hy!
sul f oxi de andntihehki kéke 5, These) suiental 1FBYabeguR&8ed Nca, COMBy Nat i on of

two or nore 5&998 EQ?&?meé¥h§H1 %RHBHBrE%%%yqixkggp£§ﬁ§ , n-butyl,
isobutyl, sec-butyl, tert-butyl, trifluoromethyl and the
like), (viii) C;.¢ alkoxy group (e.g., methoxy, ethoxy,

25 propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy,
tert-butoxy and the like), (ix) benzyloxy group, (X)
phenyl group, (xi) benzoyl group, (xii) phenoxy group,
(xiii) amino group, (xiv) mono- or di-C,_¢ alkylamino
group (e.g., methylamino, ethylamino, dimethylamino,

30 diethflamino, methylethylamino and the like), (xv) C;_s
alkyl-carbonyl group (e.g., methylcarbonyl,
ethylcarbonyl, butylcarbonyl and the like), and the like.

The benzyloxy group, benzoyl group, phenyl group and
phenoxy group as a substituent of the above-mentioned

35 "hydrocarbon group” and "heterocyclic dgroup" may have
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As the base, for exanple, tertiary amnes (e. g., trinethylam ne,
triethylam ne, tributylam ne, Nethyl diisopropylam ne, N nethyl norpholine
and the like), 10 aromatic am nes (e.g., pyridine, picoline, quinoline and
the like), alkali nmetal carbonate (e. g., sodium hydrogencarbonat e,

pot assi um car bonate, sodi um carbonate, cesium carbonate and the |ike),

al kali nmetal hydroxide (e. g., potassium hydroxi de, sodi um hydroxi de,
calciumis hydroxide and the like) and the |ike are used’ Febrway A0t of
conpound (VI I§harshme baseifdelbentsetl t6 genereddnabliyb 1equi Bal ent (s),

preferably 1-3,equival ent(s re Lve_ to caonpoynd (1V). The reaction

t enper at ur e i%ugenéc\r{lzaﬁnl%g s-)35(t: f%L%bElti%leprpe sel{alﬁlrv Sy)ISCE’f‘%)m%JO‘?f fhe -
reaction tinethe sydrdrigleptlsnmindeesi) oC:24 hidurlssnepriegr glbbyp0. 5 hour to
12 hours. The d hys- ghtaiRed.598RounN : rdsolation by, a.known
met hod or as (IIS;Ur eact gn m"_axturg,' ?‘—ék(%e%ri:gtded%%%vr\ﬁdt %ggnilrﬁ?ueﬁfn é(l:éfate to
gi ve conpodnd*¥®9) ITPHPs (éadtdi evare ¢rauyred iout hydraxgobvenp, Th)s sol vent

may be any amdegnstoh §8eg NOFLLGALALL dfiodiGact boBndRd | sogxpaP! i fied

by hal ogenat ed hydrocarbons (e. 8 di chl oronet hane, chloroform
1, 2- di chl or otartde 3dke)1, 2V2) t et-r R B VDI IR (#nd -t h@ekhRsy, aromatic

hydr ocar bons dthoxg.,, pReB3RAE, igg%%xy,xm%o@hl QseBgRzgpe, shilrobenzene
and the like), ethers yl et’her, isopropyl ether,

e. g., et _ P
t et r ahydr ofur%,oxéi'oiﬁgé‘sﬁaoﬂﬁea?‘i‘ Kehe hikeil dyide. i« adbybng¥eipe, 3s
propi oni triol e eanrd ,t hethiyke) et BL £risrdgiEt hyils @b, n2dutyl/ February 2004
ethyl acetate arg)(ltlltt e Li ke%, dj'srreteg%l formam de, di net hgl acet am de, di net hyl
sul f oxi de and IHe Pike®*TheYEY S0l VEM PHEY FEULEE TA<E) colbithtion of two
or nore Kkind$enzgrleasly gtoap, apjx ppmiate grhodp)g (kat ménoA 6rweakcagi d may be
used as a sol t k acid to be used.includes, for exanple, formc
acid, acetic aa%}&?mgggp?gﬁ?% ‘%:i "ant etthtYZLalmilﬁlé).’ Kggr?';(%lﬁlg?ﬂ vent of these
weak aci ds andmetayabovec nehi¢dnekhmsiglosemtes hydythglasedof and ttkee r eact i on.

10 The amynt) ;@b ,aggani 4o peglate to be used is generally 1-20
equi valent(s), preferably 1-10 equivalent(s), relative to conpound (VII1).

The reaction tenpEtatihy9-SegériensgH| ¢legbror owl GO avimef ey O~C to 120C.
is The reactireprekBBtb8 ggner ald )éxleﬁpliii@%ésbio-éﬁ, hotgor’ prefgsably 0.5
hour to 12 hqurs. The thus-obtai ned conmpound (VI), after isolation by a
known net hod "EFT89°Rt 8EPRRY | Y 1% ldYe SuPstisugedshyfECSIERM ng nat eri al
for the prodgebupn, mecort @ tbhehPorPieseiton N\epHiicdan11gs wel | as the
starting material .fo roduci ng .compound (1) by.N-al kylation in the
presence g? g’ukggé?“%ﬁ‘g I&%éln%‘?cfalgrobnosn Wotuﬁegﬁ- 8?%{?5?1L FERT Ot Sthy be
t hose under Wwetehocpapoungrdifi) [nd sher ddikeedasr wsl i d@ropeidod.1yAs t he
base, those gxepRiLfi 9Lk fggem%& reacti,on_below of the conpound (1V) wth
& Accordi S the

cyanan de conpound are use di ng uBfease?ffmf%venti on, the
af or ement i on&GPEBRPBLAY PepreXBnRed (Wpewiednf or fral & 61 X3 ord R'Saks t her eof

[ herei naf t er c3@ABhATES $ObNE T AILS 1A r3RakBoRSqFORPPUNG %JQL}J and conpound
oun

(1) are reacted in the presence of "an acid to give a co d represented
by the af &7 efEREFBRREEE P AER ?‘3(3 éwhareantRi'hapdoR' [ REreeAant er soneti mes

to be referregtionasl¢osposic (od hydrocarbon group), a group
represented by -(PO)(OR'?) (OR!*) wherein R!® and R!* are
each hydrogen atom or optionally substituted hydrocarbon
group) and the like. Of these, -CN, -COOR’ (R’ is
30 hydrogen atom or optionally substituted hydrocarbon
group), -COR’ (R’ is hydrogen atom, optionally
substituted hydrocarbon group or optionally substituted
heterocyclic group) and the like are preferable.
As the aforementioned "amidated carboxyl group" as

35 an "electron-withdrawing group", there are exemplified a
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3s In the present specification, conmpound (X) wherein 22 17 February 2004
R3is -COOR (R 1is as defined above) may be referred to as conpound (Xa).
As the acid to be used for this reaction, those exenplified for the

af orenenti oned reaction of conmpound s (I) and conpound (I1) are mentioned.
O these, Lewis acids are preferable, particularly titaniumchloride is
preferable. This reaction is generally carried out in a solvent. Exanples
of the solvent include those exenplified for 10 the af otéiebtuari@®Odeacti on

of compound (dooudNdep@BREHBEA(bY )~ (dd) HOPR CaRES e ihNE AGHd kO hgused may
be used as a solvent. The solvent 1s preferably hal ogenated hydrocarbon,

particul arly 55158 &¥4BPYeBi @RI 8P bhR SURfe igvdeat hgfresapbond (11) to be
used i s generqaldup,i and- RO egu val eftyl $e bRhabar abty dsdn eguhyvalent (s),
relative to c&gﬁfund gl E% The ampunt of the acid to be used is generally
0. 1- 30 equi val&ay ( $PIZHPEF eV hbl yEif S aqflity ALEFOCEST, aFePat P vEC t B conpound
(1X). The reacmbemetienperdenapland beasctmombéi s, atpclhe 0isANge ap. t hose

for the afor ' reaction of conpound .(1) .and conpound (l11). The
conpound (X) et{gﬁ%hggﬁg%ﬁﬁoc%h BeP EaA 1Y i ?&Iﬁjﬁféglﬂﬁ’a’q&ﬂiﬂﬁlﬂ?hod such as
concentrati ofthiohanghnginé anquitk prideer taneis theollvkat extraction, as
crystallization ametmﬂén%%-(tli%%%%s%gkééégigo%ufftoirtfuste% conpound having a

hi gher purity. The conpoun a starting material in the
above- ment i o¢drpradheni aronet rb e tedpibgdBied R'f orr’éxarifl,er*y reacti ng

conpound (;h VR:@idh ga7 C;Yé‘%[@nﬁﬁi%‘leﬁo ogggsgeg;;g@%g%fp?%yat%q%g or mul a:

R18CN (the synbol in the forrmula is a I ne e presence of a
base. As the3B35&MepbioRsAntiRt iareytlivaspbskiisasedehydrocarberet hyl ami ne,
triethyl am ngrolipk byt ylagdmeeq Ny3xket hyl di i sopropyl am ne,
N- et hyl nor phol i ne and the like), 23 17 February 2004 aromtic am nes (e.
g., pyridine, picdlite GO RoFFRECSERBYDI Pvl tiie, TNMNIG mPRNVE anPTi ne,
N, N- di et hyl ari(Pbneoriid (bR&")l idsexheahlkakbm8Bt 8bnésar honad@sd-e. g., sodium
hydr ogencar boni?hgr potassi um car bpnatg, ,50di um,carbongte, s cesium
car bonat e ‘and*the f7 k&Y, I%t4&1 1 FretH fydr 3%i Hes2P8. Rg. ®a¥oPSssi um
hydr oxi de, sbdndedhyitioxeasy adleri wo Hpdnoxfde arsmphe, |idkadr al kali net al
al koxi des (e,cg.,,P %ggﬂ, um tert-put oxi de, sodium met hoxi de, sodi um
. CPs)a N '
et hoxi de, sodi tifl n-g t oXI dgé, q*seddl um-tert ?Bﬁt’oxfa%ege ene.
tetramethylene and the like), lower (C;.s)alkenylene
(e.g., -CH;~CH=CH-, -CH;-CH,-CH=CH-, ~CH,-CH=CH-CH,- and
20 the like) and the like, preferably lower (C;.¢)alkylene,
more preferably lower (C,.4)alkylene. These divalent
groups may have substituent(s), where examples of the
substituent include hydroxyl group, halogen, C,., alkyl,
Ci-4 alkoxy and the like.
25 In the above-mentioned formulas, R' and R? are
preferably hydrogen atom, optionally substituted alkyl
group, optionally substituted aralkyl group, optionally
substituted aryl group, optionally substituted
heterocyclic group and the like. Particularly, R! is
30 preferably optionally substituted aryl group or
optionally substituted aromatic heterocyclic group,
particularly, R' is preferably optionally substituted
phenyl group. R! is more preferably phenyl group
optionally having 1 to 3 substituent(s) selected from

35 halogen atom (preferably chlorine), optionally
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iothe like) and the like are used. Particularly, alkali netal alkoxide is
preferable. This reaction is generally carried out in a solvent. This
solvent may be any as long as it does not inhibit the reaction and is
exenplified by alcohols (e. g., is nethanol, ethanol, propanol,

i sopropanol, butanol, nethoxyethanol and the |ike), hal ogenated

hydr ocarbons (e. g., dichloronethane, chloroform 1, 2-dichloroethane,
1,1,2,2-tetrachl oroethane and the |ike), aromatic hydrotaFebnsry2004.
benzene, toILkﬁﬂpgenwhedepLaoachymr@b@mgemgxeﬁﬁﬁahﬂyamzaﬁepobeméﬁhynﬁIuoride
and the |ike) her, t o | | e
tetrahydrofurciaf'—n(%'I gigggya 5Duﬁ P¥Li€%%§%% o %Qﬁ ?,r%%%Eonl% Yile,
proplonltrlIePQﬁﬁ?HﬁhéYblRe)lseﬁﬂanxﬂ @n@mhybpacenaiby emhytl%unﬁduhy and t he
like) and the 4% |3 kg104BRSESRL YENLSr JBY: A %%qokqng conpi nation of two
or nore kinds thereof af an approprlate m X ratio. +he sol'vént is
preferably aﬂ@@ﬁ@ﬁe“TﬁéoﬂnbﬁnPr%ieiéhﬂ%yananlde conpound to be used is

general ly 1-10 equi Veh@Hde-minefienall yfo%mélg»g egui val gpk (89 ,afee' ative to
conmpound (1V). The anmount of the base to be used is generall .01 10

equi val ent (sPESPFERBLELNYIBOIED FeRR v ARSHOPS)L LYy nBEEFEUERd coRpdlind (1 V).

The reaction gtz@lmper(@rruferaslge@egaéiwr 6P ske@Cas3nephpies bl ¥ne 20C to
120C. 24 17 .Febr uar 4 The reaction tine is generally 15 mnutes to 24

hours, preferdbty’ 098¥ﬁ8f5?l]r56 S_L‘Qb%tdtﬁ"stedTﬁéYtlh%OBBt APREEEEPOUNd (1X),
after isolat iphenlyy)aakaonne netbod wirtas ullag 1epekif@RaPL¥t iy @cod&n Used as s
the starting material for the next step. \Wen conpound (1), conpound (I1),
conpound (I Ia), conpound (1X), conmpound (X); and each starting materi al
conmpound used forIn hélqoracbdxy@t—im@mtsbepdofocmmbmnok% i precenpbupd (1 X) are

basi ¢ conpoungs, depghgi 7ogstg akLod, lé)w%rh %ﬁu%%tlt ent exenplified

above, they nmay forma salt vmt an” aci d nmay “be any as |ong as
it does not ISHRPBitUtRe & Back i BrPwnd ars -€Q&hpl R iisd hyygircgengahPs, aci ds such

as hydrochk obp€ 186k 81y hyes Obrani s agig el;}easheyspéfwalf}“ furic acid,
nitric acid, 15 sulfamc acid and the’liKe; ani c aC|ds such as formc

acid, aceti CSHBFHlt't‘F?‘i’IWJoa&:"é?tWR:) 'a(E’iadtlFall?é Yo-eRoR (& tich acid,

fumaric aci dhyaRbgéh Catdih thr SHHGIdNaQ 1§CisdbsHBE i €e@Ch Ty P-4 dgpnesul foni c
acid, nethanesul fonic adl id, henzepesulfqnic acid and t)f] i ke ‘aci di ¢ ani no
t

acids 20 such as P CCLERA; B AMhik AEPAPRRELTHEATiXe: and the |ike.
When t he obt araédreibhpoung 4 skyal sgldup |smcnaysbﬁeﬁmﬁyeﬁﬂi@dtﬁ@ B\idg.ee base by

a convent ipnal d. n |2 &ampoun ound (rery,
conpound (1X), g‘g}r%%glungxg?;? ggnggga‘gﬂé‘é% ar |nlg°nr'raa EIg)Ipé: rrpound used
for the pr odﬁé’?ﬁéht%‘t%(b a1 newo rgroupd (rbpr@secbﬂqboblylokl("bxyhare aci di c

conpounds_depgpg g ik the didah1afe sbhenSUPSLT LHEPLnGHEmld] i ed above, they

my forma salt with a base. This sal se nay any as long as it
does not i nhi'BPELPPRL bttt sdri tart@di §ydsoeaehen i 9¥eup byexsmntl ifiiteld i nor gani ¢

base, salt whshrOrg@NithebasRe.sat® Wt hrdbasiH BN RCIEARD the like.
Pref erabl e exarrgl es of the salt with inorganic base include al kali netal

salts such’ a8PEbBf UM% dIINC pSFasdirGHPSEF LAY BheSUh et tufinkdISine eart h
metal salts 3slswicdd a&‘cﬁrakx;u.ll’ﬂls@dlt grBagnesdum _saldryand thailkike; 25

group. R'® is more preferably amino group.
In the present invention, the aforementioned

compound represented by the formula (I) or a salt

30 thereof [hereinafter sometimes to be referred to as
compound (I)] is reacted with the aforementioned
compound represented by the formula (II) or a salt
thereof [hereinafter sometimes to be referred to as
compound (II)], in the presence of an acid or a base to

35 produce a compound represented by the aforementioned
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17 February 2004 al um num salt, ammoniumsalt and the |ike. Preferable
exanpl es of the salt with organic base include salts with trinmethylam ne,
triethylam ne, pyridine, picoline, ethanolan ne, diethanolam ne,

tri et hanol am ne, s dicycl ohexyl am ne, N, N~-di benzyl et hyl enedi am ne and t he
i ke. Preferable exanples of the salt with basic amno acid include salts
with arginine, lysin, ornithine and the |ike. Wen the obtai ned conpound is
a salt, it may be converted to a free acid by a convent i bhEPbHAKE880410 The
conpound (11 Iforanud aceapoyndr (X)so&bt aimactdry thkeephadueti oomoeihesg of the
present inventj are usefu] as a synthetic _internmediate for a

phar maceut i cal® %%oé&gfrgﬁ%hL%sa%ﬁ“5§5H¥“#d&lgﬁéating di abet es as descri bed
in, for exanple, UP-vhéd- 3230683 (SYRL136882pnandompendd k1)l sinand t he |i ke.
For exanpl e, z erj ive descri in JP-A-9-323983 can be
pr oduced usiﬁ%mﬁggéguﬁ%?{?IIyﬁégé%5§go§%d_?§§Ras“g %Fa??i%ﬁgh%ﬁ rial and
according fo eret oy be desemeriidbred desipowndr (The) metdocomiesord bed in
JP- A- 9- 323983 1611 23 sgggggétp@gﬁpg. 20 For exanpl e, by subjecting conmpound
(1'11) or conpound (X) to a hal ogenation reaction, a conpound represented by
the formula R N F¥ampbes of tiRe(gEjidREORBewhee@i in Xlils aeaglitdgen at om and

ot her symbol s n@1@aasn2fefef | neth ANV Ohyarsahi ot herofq, can be produced.
The hal ogen atom represented by X is exenplified by fluorine, chlorine,

broni ne and 'HETPPKBMiThRCHA ogefattiien acddet PBASBROESFPRTAH gUa-)) i s
general |y 16abkrigadioUbcids a0 venicdiiat adgas pebpesgit S0ian adverse
i nfl uence on the teactignﬂéghthe presence of a ﬁalogenating agent .

Al ternativel V2 ¥h1Ex3EL APEFIFORACy 25664 REPBRETA I AGEH may be
used as a sobeertneFhefdmlogenat, nglagariulsoaxenptidj ed by phosphorus

oxychl ori de, r trichloride, phosphorus.pentachloride,. thionyl
chl ori de, phgggﬁgggguyg?%ﬁ%nﬁc:e fggﬁd’tﬁgeﬁfk89lgf Eﬁe%EC HHESPHSY us

oxychl ori de r8lpréfier able.chlhver iatmurtroof chiherhdkpgeiadn hgn ageniritde be used
is generally 1599, eqHi val et nef er Y. 3z Lvalents, relative to
conmpound (II“)} 10 As the s3fbéﬁfggﬁa?°3§ést%égggﬁggéehﬁxﬁﬁvgrse i nfluence
on the react t6ACh{oFidxatiy ©,, fdirogonaréd hypdinche bons Jawex.50,

di chl or onet hamger eht O 8 OrMe ks 2di %Qh?ﬁﬁ@gﬁﬂgﬁic 1ad; &, 2-tetrachl oroet hane
and the like ethers (e, g., ethyl ether, isopropyl ether, 15

tetrahydrofU%QHYPﬁ?ﬁ%ﬁﬁé“hﬁﬁﬁﬁh€SFP%e?PanP?i1é§e(eTW§.FcééeéénitriIe,
propionitril prandribey | $Kedur iestaeria, ( Wethyheseetaoh e £41WloragRbahe and the

like), aronmatic drocarbaons (e. g.,.benzene,. toluene, xylene,
) rlﬁ?%?%ﬁ%%Zeﬁg,té%ﬁ?%t?f??fﬁﬁi?ﬁ%Qﬂuquh€r§6%FFRé?; pyri di ne

chl or obenzéné; =
and the |ikepareicskarlylhesd faaliveatsidmay peefisesbid. a conbi nati on of two

or more kinds thehegh,ak 89 2RRTORLLALS M XN 1A QisThE.2RLYEN TS
preferably pyridine.
include alkali metal alkoxides (e.g., sodium methoxide,
sodium ethoxide, sodium-tert-butoxide, potassium-tert-
25 butoxide etc.), tertiary amines (e.g., trimethylamine,
triethylamine, tributylamine, diisopropylethylamine,
1,8-diazabicyclo{5.4.0]undec-7~ene(DBU), 1,5-
diazabicyclo[4.3.0]non-5-ene(DBN) etc.), aromatic amines
(e.g., pyridine, picoline, quinoline, dimethylaniline,
30 diethylaniline etc.), strong base resins (e.g., Dowex 1,
Amberlite IRA400, BioRad AGI etc.) and the like. The
base is preferably alkali metal alkoxides or tertiary
amines, particularly preferably sodium methoxide or

triethylamine.

35 This reaction is generally carried out in a solvent.
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The reaction tenperature is generally 20C to 180C, 2s preferably 50C 130C.
The reaction tinme is generally 30 mnutes to 20 hours. The conpound (X) is
hal ogenat ed by, for exanple, conducting a Sandneyer reaction known per se,
nanely 3o substitution of diazo group for hal ogen after diazotization
reaction. ' The diazotization reaction is generally carried out using a

di azotizing agent. As the .diazotizing agent, for exanple, nitrites (e. g.
nitrous acid, sodiumnitrite 3s and the |ike), alkyl nithFebiane20Q4 ethy

nitrite, 27 Exahpiely war ¥n200410uhY! ifkiddd ehaBdnaticdl hi/BrobgeBhys nitrite
and the like) and the like are used. In addition, nitrosyl halide such as

ni trosyl chIo??tﬂy’aﬁHCPHSrPWEéhﬁﬁﬁ'b%h}ﬁﬁﬁ§?ﬁﬂﬂilfﬂﬂ??&ﬁ&%ﬁPeBFaFﬁe

di azoti zi ng apent2 totheracusedobshgeanecsad |y, aé&mﬂat&cltﬁ?aebaarsaﬂgval ents)
relative to conpoun X).. Th i azoti zi agent. is preferably nitrite such
as sodiun1nit¢%1§§’a%ﬁ&fﬁgeriEggu%ﬂ%'s{%égﬁ%lnﬁ I§PeA7526 group for hal ogen
is, for exanpligratemrzieed eut.)n atsetverd.d hatetdgas enberexesbpadpit) adver se
i nfl uence on e i i presence of (i) caqpper halide, or (ii)
hydrochloric‘%@ﬁa’03%%§§538?§ﬁ§£§%ti§ %ﬂﬂ“%éﬁbeﬁ”ﬁbaﬂgﬁ)Orn&%ﬁbﬁ?ssalt. The
copper hal i del@-@ -be agesdniihcl bdesprépiorekaniles ancopper Likeghl estees

copper (1) brogds, lcggggggg) LR de, . d S5 46 GH) Ld opper(11)

br omi de, copd%g§j?) i odi de and t%e ?i%%(%ﬁ§§%3ﬁp§%%ggﬁﬁgtgebg'hsed

i ncl udes, fomMmabhameile, etbppetl  skr¢manol cosmroranodnabetasopper oxi de and

the Iike. 1-5h%ea:ml*l9tetﬂtanEﬁ]eeQQpPein@aéﬂéjebi}&QF)p@flePQV@@IV(gHt QRRELSal T to
be used is generally 20 about 0.001-20 nolar equivalents) relati've to

conpound (X) .US&S tRe3s6PPRARAEHAR Ubdhatr et kdndadibersecf ndt udhce on
t he reacti on,agpelopexanpl ﬁix@h&jof@iﬁo.(eAlgernHEEUéimil ,tigd hanol , propanol,
i sopropanol , hutanol, 25 npet hoxyethanol and the |like), ethers (e. g., ethyl
et her, isopr re@?ﬂ&F?“?g??%ﬁﬁdﬁﬁfQﬁ%ﬁLmﬁﬁ Hearigednast ReSPHXEYL - acet one,
di met hyl sul fiel delvphosphopiefacalsly aciatriiaegciadconater agogathe |i ke are
ment i oned. Tm@%goégkggnts nay bgg%g¥%¥i nac nbLnathon of two or nore Kinds

e " B 5Ty THti0 28 &t Ponm e ERpR T hitUr e i s

30 thereof at ~“an approBfi%?e
general | y abd@tluebgC tRa2000 1ymrlef,ergbkynaboile- 2 GtafksMle.The reacti on

ti e is general | yTI?’e_Q mM@%E Q:o%\%ot]gw %II?StJhge C\%’g)é)l'!&d g(e>§|e)rathlf}s
obt ai ned can be easily 28
1-20 equivalent(s), preferably 1-5 equivalent(s),
relative to compound (I). The amount of the acid or base
20 to be used is generally 0.01-30 equivalent(s),
preferably 0.05-10 equivalent(s), relative to compound
(I).
The reaction of compound (I) and compound (II) is
preferably carried out in the presence of an acid,
25 wherein the amount of the acid to be used is generally
0.1-30 equivalent(s), preferably 0.5-10 equivalent(s),
relative to compound (I).
The reaction temperature is generally -30°C to 150°cC,
preferably -10°C to 100°C.
30 The reaétion time is generally 0.5 hour to 24 hours,
preferably 1 hour to 10 hours.
The compound (III) thus obtained can be easily
isolated by a known method, such as concentration,
changing of liquid properties, solvent extraction,

35 crystallization and the like. Recrystallization affords
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17 February 2004 isolated by a known nethod such as concentration, changing
of liquid properties, solvent extraction, crystallization and the |iKke.
Recrystallization affords a conpound having a higher purity. s In the
present specification, conpound (XI) wherein R3is -COX (R is as defined
above) may be sonetinmes referred to as conpound (Xla). The conpound (XVII1)
useful as an agent for the prophylaxis or treatnent of diabetes or diabetic
to conplications (e. g., nephropathy, retinopathy, neuripietruamnadldhe |ike)
can be producedcdypodod re@«;aJm_;I e, hi@hjeecbhﬁgtporrpound (Xla) to the following
reaction. The co oun%e( % as such ‘ﬁﬁ’ fter m Xxi ng with a

phar nacol ogi cal | y accept BBPgu SEPT PRy fg e @TERE 51 PRE N FiRR! and

form ng into eompepat atli)orassuclstastiahl phser CAPSHHEDe ipHolcieans fard t he

i ke, can be a i st.ered t uman, nouse, rat,
rabbit, dog, %’g{ﬂ%ovfgn@g%rﬁc}rn eqopga, Qaggaw”g%d“?gtﬁie C{]I ke). 20 Wile the
dose of corrpoupd (XVI I I) vari es depend| ng oni the subject of adm nistration,

adm ni strati oR-route and H& le, it is generally about
0. 05500 ng/ kg bogy Hht Ne abI ab ut 5-100 ng/ kg body weight, for
each oral adm ni §t¢l@i on t@i@dul t en s (P9 with di abetes, wherein the

dose is preferabFy given once to t| mds a day. 29 17 February 2004 1 R .
N COX R 9 _H (xI11 la) X COCRSreduction R~9~0 R4
(XIrr)y R "Rs 1 N\%Cg%?m (;ymr R'9/ R4 (XI'V) _ or hal ogenating

aYe

agent (Xva) RR 1b |4) 1gs 4(XVI) R0~~R R5 Rs
R
\H/\OCOOR ;N\ |
5 (VI11) 0~ o~ D

wherein M is an alkali metal such as sodium, potassium
and the like, 2 is a halogen atom (e.g., chlorine,
bromine and the like), Y is a halogen atom (e.g.,

10 chlorine, bromine and the like) or -0SO,R!® (R!° is an
optionally substituted alkyl group or an optionally
substituted aryl group), Ac is an acetyl group, R° is an
alkyl group, aralkyl group or aryl group, and other
symbols are as defined above.

15 In the above-mentioned formula, examples of the
"alkyl group" represented by R’ include the
aforementioned "alkyl group (preferably alkyl group
having 1 to 6 carbon atom(s))" exemplified for R!.

In the above-mentioned formula, examples of the

20 "aralkyl group" represented by R’ include the
aforementioned "aralkyl group (preferably C¢.;4 aryl-C;_g
alkyl group)" exemplified for R!.

In the above-mentioned formula, examples of the
"aryl group" represented by R’ include the aforementioned

25 "aryl group (preferably aryl group having 6 to 14 carbon

atoms)" exemplified for R!.

In the above-mentioned formula, examples of the

18



NRORZo ~ (XVTIl) R9/ "0 R4A Rs "Rs wherein R19 is an optionally
substituted heterocyclic group containing nitrogen, which is bonded via a 5
nitrogen atom Rz is an optionally substituted hydrocarbon group, Za is a
hal ogen atom (e. g., chlorine, bromne and the like ) or -OSOzR ( Ro is
as defi ned above), and other synbols are as defined above. Wth regard to
the "optionally substituted 10 heterocyclic group cont al ning nit n,

whi ch is bonded via a nitrogen aton' represented by R19l7 Eﬂ'éru'aﬁé{rzg&gcycl iC

group cont ai nfaigeyii tgrr@g@r'r ohiab I‘6pbﬂ@rd£ﬂly3(bubs]t7lt|ﬁ$.léﬁualil€ 2004 via a
nitrogen atonf i o ,exe nbered_aromatic heterocyclic

b
group contai ning it ﬁegggﬁ é% . p)}PFiFge P, the dfdFHALienedyr azol yi |
1,2, 4triazol -"laddyl brbu@-t(plrazm:amylalﬁyﬂ g?rdurp az@ling- Y| toSe

! ,2,3-tri azol a%gdélaatt%% %9" iﬂxm? Cgr%rb yra r}b?e]n? aZ(])EIO-up yl,

i ndol -1-yl, 1H i ndazol
1H pyrrol o2, b hayrei dhe- iyme QHdrrfﬁmeJ[tZl, 51- Elopyar, i @mférybly 1 to

1H-i m dazo[ 4, Hcldsigi i r.azin yl and the io
like; a 5 to 7-nenber egeatxgér%ﬁ'_&%% et etfaobcﬁych%\célg%uﬁ &ontﬁglaﬁr} nlgesnl trogen
such as 1- pyrcrfolﬁud’lhny?lllbsllbilﬁé‘lﬁldmlucmnrtgmﬂq -igighr thi dher phol in-4-yl,

1- pi per azi nylsudsexamehkybengh 81 9rdr dhenOXAZEY iv %'ﬂp?xaséhc ﬁga@(g%hgam 3yl
i mdazolidin-1-yl, imdazolin-1-yl, oxazolin-3-yl,
oxazi n- 4-yl AP Phe eFPRBLIGREA X [R'ke. It is pr ef er ably an aronmatic

het er ocyclioc gr oupn comd adﬁummantt&@%a, fapfu PR tigdll &4y p;rr%fu%r abley
1li m dazol yl, t% pyrazol -triazol-1-yl, 1,2, 4tri azol

benzi m dazol -5y’ °§ﬁd°¥ﬁél¥’| %‘lébs’_z’ot"‘l“tt‘ﬁéj ﬁd\}egﬁﬁﬁﬂ oﬁéﬂreﬁ%‘ﬁ*'e?%(ﬁbtl ic group

cont ai ni ng nirt? ager,udds (th\el Sfbeadedti/d)@e@ Fuztyrlogﬁlbu@i QprefByabaye the sane
or different, 1 1to gupp erably 1 substi tuen af . substitutable

posi tion(s). a|§>¥an‘ﬁlres 0 athég bts%llt%ecr‘?trboﬁ’claﬁag‘st)h § )tlrﬂféq]t Yt the zs
af or ement i on&d.-* ' Ofite dreadylly ggobpt'i mmyelﬂamneﬁeo(gan{a (brgrdaufpierexel;rplll fied as

R1. R19 i Ltiscu e a ol oy i,onal l
substi t ut Zél le)Ey li t%ﬁék%i%is%l jl;atlbé ar oup s Ithe X%’b?és gf St% %olﬁal ly
substituted RPEiséarben- 3@)@1!@}}9!5 Pépsesenselulst)ytmn rnmlqjahelet hdaose

af or ement i ongdm@RLi PBaLhy é%%lttulétn%do&etc%(eosafskbxﬁexg{P eq XAl 1 Tied as
Rl and the like. Rz is particularly preferabl a aryl group (preferably

phenyl) opti GR8FPy €%BRRItfAed 3y Fi-to 3 CL 6 al kyl group ( s ) . 3s First,
conmpound ( Xl a) am°09€p@w@ld&iaalyarp&erf@&§b@9 8l, al¥yfFebragty 2004 to give
conmpound (2XI } This. reaction is general I carried out_ 1n a solvent that
does not &xerPTEACRAVLY LT HH ierfe h&ﬁytlhé PBBcPPBRO3 ¥ he presence of a
base. s As tlsebbaseutednds)e used ¥ ay_d hakgflogesrpi spnesréeacidign of conpound
(Iv) and cyaRgg}lgg)corrpound are nentioned. Alternatively, conpound (XlI1)
itself nmay be us as a base by using an excess compound (XII).

First, compound (IV) and compound (V) are reacted in

the presence of an acid to give compound (VI). This

25 reaction is generally carried out in a solvent. Examples
of the solvent include alcohols (e.g., methanol, ethanol,
propanol, isopropanol, butanol, methoxyethanol and the
like), halogenated hydrocarbons (e.g., dichloromethane,
chloroform, 1,2-dichloroethane, 1,1,2,2-

30 tetrachloroethane and the like), aromatic hydrocarbons
(e.g., benzene, toluene, xylene, chlorobenzene,
nitrobenzene and the like), ethers (e.g., ethyl ether,
isopropyl ether, tetrahydrofuran, dioxane and the like),
nitriles (e.g., acetonitrile, propionitrile and the

35 like), esters (methyl acetate, ethyl acetate and the
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As the solvent that does not exert an adverse io influence on the reaction,
for exanple, ethers (e. g., ethyl ether, isopropyl ether, tetrahydrofuran,
di oxane and the |like), aromatic hydrocarbons (e. g., benzene, tol uene,

xyl ene, chl orobenzene, nitrobenzene, benzotrifluoride and the |ike),

N, N- di met hyl f or mam de, 15 di met hyl sul foxi de, acetone, N nethylpyrrolidone
and the |i ke are nentioned. These solvents nay be used in a conbi nation of
two or nore kinds thereof at an appropriate mxing ratiiy FébmaspR0@ht is

particul arly pneferabl i et hyl Ifoiq7. The amount . of conmpound (XI1)
to be used i slpLgkg{e ‘eraglﬁl iéh% ggkgé]uil\s/n;élseen;g()s%fengrge%}'ag?y&li%% lertl:luall val ent (s),
rel ative to compdmediEXl af. tThecanmemt lofndsheheaseft etbenused is generally

0. 0110 eaul valoaidchocBr 5 CEAD! ya0:d- 5oL uaLERL (o). o 25 [l ALLKE to

conpound (Xla). The reaction tenperature i s genera .
preferably S®Ceierepde. afhehpbast¢bms i RoHrorgadr andy ths hitketes to 20

hours. 30 Then, ceoposidid9d /! 1o S:aUBIECt 8dghR L egduELhd O Ipaction to give
conpound (XI'V). This reaction is generally carried out in a solvent that
does not exer*%dnCadfeéfsePt AP} ARhe Al KA tY&dEt @6Ad i n the presence of a

reduci ng agenmtethdnels1tbrik edtica N0 g suffOniexaephe, nmetal hydrides 32
17 February 2004 such_as al kali  netal borohydride (e. g., sodium

bor ohydri de, AGRPGRIBOPBAG IR FHR ar4ee 4P 15naCtfAe 1i ke; metal hydrogen
corrﬁl ex cgrrpmm?sao_suamfasidai &ﬂwlna_xﬁi WHenumKygr ;ndaersmdhagadi hyﬂg oy bis(2 5
met hoxyet hox u ate and. t he . organic tin ounds. such as

tri phenyl tlf’n)‘%@&f’?& °and ?‘ﬁééi i’k’é,r"g?rb"d'}’%n@?léiub&ﬁ?g?é‘d Bp9tAne and the

|l i ke are useghoGbhblieseac i@t ahd hyttk aigisre )c amjal @xecatrpounds ssed. aofsodi um

di hydr o-bi s(2ygephoxyst hoxy) alwm nat & and Lis L keqarect o preferabl e. As
the sol vent that does not eXeri- an adverse infl'uéfice®dn the’Feaction, for
exanpl e, al cohaltdcpdargy, prefdaatols. et hanol, propanol, isopropanol,

but anol , net hoxyethangl,.and °tf2%2°l-'“.§i%g%1‘|do?§5 oggn@éelgsgydirso ng%q_ﬁ%ﬁ (e. 9.,

di chl or onet hane, chloroform 1, oét hane, 1,1, 2, 2-tetrachloroethane
and the |iRe)-14r sautvelaytfdrarbonfeyaplyg l-Sheaneémalenbl sikne, xyl ene,

chl orobenzenge18iti abenzengoAKh L&) i kohe £hHERE d£-adia & B uglher,
i sopropyl ether, tetrahydrol?uran, di oxane 20 and the |ike

N, N- di met hyl f6r AERFERI AR THE $9%e adredtysSad. PTﬁ§§éa§vaénl‘§ may be used in
a conbi nat i orgafivhneno(s IPree kitidse thieceaipoahdagvappropriate nxing ratio.

The solvent is pr fgrgieblcy iaroq_:ati C h)égrce)car bons, gf%l cwoar Is%ltplr eofoerabl y
tol uene. 25 The rexctiB TEMe APIFEEESgsReP AP P2~ 20C 1D U5t 1 1 ¢ er abl y
O-C to 100€. preferably -5°C to 90°cC.
The reaction time is generally 0.5 hour to 72 hours,
preferably 1 hour to 36 hours.
The compound (VI) can be also produced by reacting
compound (IV) with compound (VII) in the presence of a
25 base to give compound (VIII), and reacting the compound
(VIII) with ammonium acetate.
The reaction of compound (IV) and compound (VII) is
generally carried out in a solvent in the presence of a
base. This solvent may be any as long as it does not
30 inhibit the reaction and is exemplified by halogenated
hydrocarbons (e.g., dichloromethane, chloroform, 1,2-
dichloroethane, 1,1,2,2-tetrachloroethane and the like),
aromatic hydrocarbons (e.g., benzene, toluene, xylene,
chlorobenzene, nitrobenzene and the like), ethers (e.q.,

35 ethyl ether, isopropyl ether, tetrahydrofuran, dioxane
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The reaction tine is generally 5 mnutes to 10 hours. Then, conpound (XIV)
is reacted with conmpound (XV) or hal ogenating agent (Xva) to give conpound
(XVl). 30 Preferabl e exanpl es of conpound (XV) include nethanesul fonyl
chloride (nmesyl chloride), toluenesulfonyl chloride (tosyl chloride),
benzenesul fonyl chloride and the Iike. Preferable exanples of hal ogenating
agent (Xva) include thionyl 35 chloride, thionyl brom de, phosphorus
trichloride, 33 17 February 2004 phosphorus tribron dd7 Rehsearyo?Qdd

oxychl ori de, anRosRBOT tige PEH AGH 1S d& gnd Lhecbl ke ;This reaction is
generally carried out in a solvent that does not exert an adverse influence

on the react POAPISN T tHe oreddifcd 16 )a Basersasnehy bazeetdtar, exanpl e,
tertiary am BeRy{e€ac@tatd rddetdnd anikeg, hihethyhasingmidd) butyl am ne,

Net hyl di i sopr,opyl amj ne,. N-net hy] norpholine and the like), aromatic an nes
(e. g., pyri8Fﬁé?héﬂ?ﬁﬁﬁqﬂ%d%nnqﬁﬂqtﬁg} FH1EeB48F ndN nehe like.

N, N- di net hy| @hesé neo1 Wit dingiyhHeanisleidne nagdcbhpihakedn &t kald Jret al

car bonat es (%brg'k'%fdhﬁg]ay ogencar bonat e, Eotassiun1carbonate, sodi um
carbonate, cestum tArhorat e and 1 H8 PPREPPANACENBRIF1KE LHi'eUsed. O these,
tertiary am nes fuschhasbhseet iyraakaepld 1ttt iwdydiansapsopyl. g, ne and t he
like are pre . the .saol yent that dpes. not.exert adver se

i nfluence on£?£@géggk |%ﬂ%’ F&Fe§35n6 é?eha?5b%%%¥£ﬁp¥ﬁﬁﬂr§§arbons (e. g.,
di chl or onet hahky l&hi srmfapyhamlin2di dhvecbglihaneho 1ide 2314 twdta ddhklegr,oet hane
and the |ike it droca 15: (€. enzene,. tal.uen xyl ene,
chIorobengénéfoﬁg%gﬁggﬁggﬁknﬁﬁg'fhég?géé§§’e?ﬁ%?gl{%? {?fné%ﬁ$ﬁ %ggher,

i sopropyl et hee, likayamidedfiumghaldrexhnrabad( e he. | isediumest ers (nethyl

acetate, et hyyaas@il AR dehe dddse)siand g ohhke a8 4sad < [BEsg 80! vent s
may be 2s used in a conbination of two or nore kinds thereof at an

appropri ate PFHHYy FaRAORatrh@ndorhentike) pretied hbine b iwdrexigar ocar bons
or ethers, pastdculpydassauel apakbyitiel uesein #edrahydly ofunanumrhe anount

of ponpoqu £X¥¥ or hal ogenating agent 30 (XVa) to be used is generally 1-5
equi val ent’) M ¥H B4R ¢ 5’(5‘51)&&%8)(9(1’@) thepblly Wie%he base to be used
is generally 0.0Eat@ eguiuwalentdsypoyief@m@bl und 4- baequiyabeni$esq
(ol ative L O Y W15 3 [0S, LERFL) onp Lol g o general Iy 200
general |y 5 edniMagdenitd s30 lWedrsive to compound (IV).
The reaction temperature is generally -30°C to 100°C,
20 preferably -15°C to 60°cC.
The reaction time is generally 15 minutes to 24
hours, preferably 0.5 hour to 12 hours.
The thus-obtained compound (VIII), after isolation
by a known method or as its reaction mixture, is reacted
25 with ammonium acetate to give compound (VI). This
reaction is carried out in a solvent. This solvent may
be any as long as it does not inhibit the reaction and
is exemplified by halogenated hydrocarbons (e.g.,
dichloromethane, chloroform, 1,2-dichloroethane,
30 1,1,2,2~tetrachloroethane and the like), aromatic
hydrocarbons (e.g., benzene, toluene, xylene,
chlorobenzene, nitrobenzene and the like), ethers (e.g.,
ethyl ether, isopropyl ether, tetrahydrofuran, dioxane
and the like), nitriles (e.g., acetonitrile,

35 propionitrile and the like), esters (methyl acetate,
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Furt hernore, conpound (XVlI) and conpound (XVIl) are reacted to give
conpound (XVIII1). 5 This reaction is generally carried out in a solvent

t hat does not exert an adverse influence on the reaction, in the presence
of a base. As the solvent that does not exert an adverse influence on the
reaction, for exanple, halogenated 10 hydrocarbons (e. g., dichloronethane,
chloroform 1,2 dichloroethane, 1,1, 2,2-tetrachl oroethane and the |ike),
aromati ¢ hydrocarbons (e. g., benzene, toluene, xylene, 1éiHebreary2Odde,

nitrObenzenee@ﬂﬁdﬁQ%ekb%%)anﬁtbﬁéslﬁﬁé gchm%&%é?f%??gﬁidESOprOpyl et her,

t et rahydrof uran,” di oxane 15 and the or mam de
d|nethylacetéﬁﬂﬁ@hY&@ﬁéﬁﬁvﬂd§ul?b&?%ﬁ¥¥ﬂﬁPkQQ¥qukénéréhﬁeh%kéned These

sol vents may mfedisediivenasCRAPI Bati &y ofn tave b iMRE§oki BESLEbeseof at an
appropriate WIX|nglrat|o The solvent is preferably aromatic hydrocarbons

or ethers, 20'%& t5°@GFarPGTpPEr 2t abt P RRAWMHS t6r M&ERIhFaESPur dn. As the
base, those usedk fefdt heyasereﬂmta@rwcbdlmtﬂ onmé wOMP o (08 @ and

conmpound ( XI | re nt.i on eg unt_of each .q ound (Xvli1) and

base to be 25 fSed  u§ERer ?fyeﬁéﬁégéﬂnEQEﬂkgnﬁféf 6?%?é?a%?bd1 5

equi val ent ( S)grdpeloatucvacﬁ.d Eﬁ)dirpt)lhmdll(k)éll ) A hhged esciveont temaiaaisure i s

general ly -5Q 0 10C .to 120C. _The . reaction ti IS
el a2 B0 hEE Pt R Ao FRAYPr R FI RS 4

general ly 30 nlnutes ®hour s
phase- transfémrcamalysaccEﬁﬁ3 IS preferable for pronmoting the reaction. As

t he phase-, %ransfe&hga%orﬂggm)3% %3 £§££a€5h¥%ronl un1ch|or|de

t et rabut yl anmoni um ch tetra u annnnlum
benzyl tri et hydeasFgrilyml 380 eqql¢3ﬁﬂﬂﬁm?w,2®@¢f@hbbﬂydé 10

cetyl benzyl dlemtlmgllamgl)urrfgm@uéiec@r&%mtp%%nh' gragg, mentioned. O these,
t et rabutyl anmoni um brom de is preferable. The anpunt of the phase-transfer

catal yst to be usEle sTeaCtiYgr termepRELrgensr 4PNl D 1= 50 ¥Gui % al ¥MCs)

relative to gerpewad1{Xybe. tdhexepound (XVII11) can be al so produced by
subjectln% conmpound (Xl and conpound (XVIl) to Mtsunobu reaction known

per se SThis rEXCtTU 539y erd@ralfy IBRRRFRELY olt BiPYFsoltWerd? that does
not exert anh@dversprenéfmenﬁa)ﬂnrkh& r@aqi @burkn the presence of an

or gani ¢ phosphor conpoun and an el ectrophi]e. t he sqlvent that does
not exert an advgfse P T RGERE SﬁmPﬂg“$ g%ilo ;¥%?ﬁ et e” PHe

sol vents that doowot mekkod @n wadvidrs e danfrlivenoextwhechisreseseds for t he

af orement i ongqor aGHE PRg Ofia COMPLAUNL L XYle) 38, EOTRRURE: LY d 9 1l ©

ment i oned.
20 present invention, as well as the starting material for

producing compound (I) by N-alkylation in the presence
of a base. The conditions of the N-alkylation reaction
may be those under which compound (VIII) is produced or
similar method. As the base, those exemplified for the

25 reaction below of the compound (IV) with cyanamide
compound are used.

According to the present invention, the
aforementioned compound represented by the formula (IX)
or a salt thereof [hereinafter sometimes to be referred

30 to as compound (IX)] and compound (II) are reacted in
the presence of an acid to give a compound represented
" by the aforementioned formula (X) or a salt thereof
[hereinafter sometimes to be referred to as compound
(X) 1.

35 In the present specification, compound (X) wherein
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As the organi c phosphorus conpound, for exanple, 20 triphenyl phosphine,

tri butyl phosphine and the |ike are nentioned. As the electrophile, for
exanpl e, diethyl azodi carboxyl ate, diisopropyl azodi carboxyl ate,
azodi car bonyl dipiperazine and the |like are nentioned. 25 The anount of
each of the organic phosphorus conmpound and el ectrophile to be used is, for
exanpl e, generally 1-5 equivalents) relative to conpound (XIV). The
reaction tenperature is generally -50C to 150C, preferabf bebn@ay 280420C. 30
The reacti onR’i e +@OQRINERAI Ly B9 duMiutees abov2) hayrbe Theeafead etventi oned

conpounds (nglkomgghy&,&%%YI) and (XVII1) can be easily isolated by a

known net hod such as con ration, changing of l'iquid properties, 35

sol vent extracti oks thrystcald itpabieonsaddfohethikere3B ionl7 thelseuary 2004

Recrystal | i zatg i 0508, I ' oRULEt T onpounds
(Xi11), (X v%t"a%%lg%%@ ol LR P Sl 6 o
st

i sol ati on. SEdéhn repReewd efila) asepemtdonsdd fOF theses dfemrienenti oned

production stepdgf asenpesad: (4o, %qt%mﬁwg EXVhA L nBY1 80740 & Sal t wi th

an acid or base in the sane manner as with the aforenentioned conpound (1)

and the |ikePTE6°BER¥eMODE FOR EMBODI MENT OF THE | NVENTI ON The present

invention is explaiieddaktivne ideyahbra N1§ heaf01dOWuRg By anay19EnExanpl es
and Reference Exaggles. It is needless _to say that the present invention is

not Iinmited GYf2PREER @kanpf @1V tEiAfmhde ERQRPI ex Mkt higd for
2- (4- (4- chboraphenyt ymen Oxanekt weazalion- dY! Fphppupdale) Tond Salgdunen of

4- (4-chl orop | )-2-0x0-4 zo oxazoline.(794.3 in acetonitrile (2383 nl)
was added drggazée:ébﬁﬁmm%ﬁFFﬁFVC%QSiacf 15%lﬁ3qﬁﬁﬁgﬁaﬁb%@088ﬁﬁnésat not
hi gher than 20€olVaen. ngtheylscdeeytaie prdferdhlwam ladded tad not hi gher than
10C, and theg S gh$ r Lge-b nd stirred at room as
t enperat ure Pgb§%yéfb%§he§ ( T%gi%kfgmggbggaégfﬂn%&ﬁhféééﬂﬁ)q%ﬂf'at not
hi gher than 20;2TWHEap@@@ﬁppﬁaﬁempewy@telb)WETéﬁt@&b@cﬁ@dgbyefhﬂiyation and
washed SU9§e§3bMeé¥uwéﬁr;&hs%ﬁu%9‘é§e(§§g%gmlbyd&?lgﬁpapferrp@(r@t,e’ wat er,

y - -

i sopropyl ether to give net .
chl or ophenyl F£22 bX6e 40 xGMAGURG (FK) pr oPr O AR L7 t@egacydetd B9S) .

Recrystal | i zake@niéromdamiingnal. 19avee ehoah@§§(§ryg§@§era@1§mntsal anal ysi s
value for C13H1zCINO4 Cal culated: C, 55.43; H 4.29; N 4.97 3s Found: C,
55.23: H, 3. g;egfl%ﬁ%ﬁ?Q#f), relative to compound (1X).

The reaction temperature and reaction time are the
20 same as those for the aforementioned reaction of
compound (I) and compound (II).

The compound (X) thus obtained can be easily
isolated by a known method such as concentration,
changing of liquid properties, solvent extraction,

25 crystallization and the like. Recrystallization affords
a compound having a higher purity.

The compound (IX) to be used as a starting material
in the above-mentioned production method can be produced,
for example, by reacting compound (IV) with a cyanamide

30 compound represented by the formula: R'®CN [the symbol in
the formula is as defined above] in the presence of a
base.

As the base, for example, tertiary amines (e.g.,
trimethylamine, triethylamine, tributylamine, N-

35 ethyldiisopropylamine, N-methylmorpholine and the like),
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38 17 February 2004 NMR(CDC13): 2.70(2H, t, J=7.0Hz), 2.98(2H, t, J=7.0Hz),
3.65(3H, s), 7.42(5H, s), 10.37(1H, s) Exanple 2

4- (4- Phenyl - 2- oxo- 4- oxazol i n-5-yl ) - 4- phenyl - 2-but anone s To a sol uti on of
4- phenyl - 2- oxo- 4- oxazoline (1.6l g) and benzal acetone (1.46 g) in
acetonitrile (20 nl) was added dropw se net hanesulfonic acid (0.96 g).

After stirring the obtained mxture at roomtenperature for. 30 mn, water
was added, and the m xture was extracted with io ethyl 4chebl‘LUéry21'rl@‘iextract

was washed Wh - Bm¥eL ETaritb driLd . (Ng§918}.ne ngi L8 &0) VRN oi8s egvapor at ed.
The residue was subjected to silica [umm chronat ogr raphy and el uted

wi th hexane- é6Rgrineking e N M-Binethe §8Héﬁ? whaN edgidyvaia@d L ine

C}y5t3|||zatb98 iﬁé”ﬂiﬁ%ﬁ SQQ&QQM|m%EQQrCQ§H§nateS (e.g., sodium
4- (4- phenyl - 2- ox0- 4- oxazol i n- 5- yl ) 4- phenyl - 2- but anone @ 65 g; yield

86.30). Recr 9%?5?&??%%%Waf%mﬁatﬁéﬁéwmgmbe&@a@p e§§d&P9‘sFéF§°“EF§rrent al
Izinal ési SC V§7al4u§§imi|i_l cﬁzgjdlnaﬁ-feo ageg-lé:ﬁﬁl atrd), gal]ZdJrliZgaEedd,l 5ly%&§xggf%H56déo
oun

J=17.7 and 6'®8)’ %"%%(éfﬁ‘“ éfdrﬁ’xigR? aﬂ%i ‘)8’“ ‘H&Cilr" (fﬁ cdd™ 3=8. 4 and
6 OHz), 7.21hydb@ilddH amd) ,the0.1ike]H, aSkaEi(arm@iaEl 3a]ZGo>d\iEieh;y|(e g.,

2- (4- (f=chl orophen) S zoI|n 5 ) n
4- (4- Chl oropﬂeﬁyf ,YT} otxed:q;4%8%§zo? %’6 totpox Cﬁﬁt Hc’ﬁdlg@r ylate (1.52 nl)
wer e di ssol vethexideet heowolum( hsbnt)nxlaad aoémmtum-(h@ut&&mie) aofl 28~ sodi um

met hoxi de, 30, { Na )[q\ﬁ;e}) a%g%h@ag%ge}[ﬂﬁ§eag E@‘%t‘l@hi‘%@‘i?&%%ﬂ? was

stirred vmth r ef for e sogvent Was concen under reduced
pressure. Tokeenk {Xox#de dsdpwgferap2d.nl) were added to the residue and

the mxture was shijgr @Qaahagomtwﬁw & alr¥ied ButT*ﬂﬁ DXy g,pas ~s
cooled to not higher than 5~C and, after "stirring for 17 February 2004

h, the preci P it A @S maly's bfeRBY caf | tere R pyll |q°tet’5atn|°(§n injaBikashed

successi vel yrMé theawti®h (A4 Hk) eRBAPL SOPPEQMYY £ido162%eTly)., The crystals
were dried under reduced pressure at 50C to give the title S compound (2.85

g; yield 66. 89" Yal @tﬁlﬁ‘l“ﬁlle BF?E?%‘P% THRPIMR fdt-a PIE2PRE  pr oduct was
identified métthmqtdtﬂarmmdaha @het Inek@pmmu‘di;é}bit&dna@dlracExaapbe 1.

Exanpl e 4 5 3 CXo enyl b 4-axazoline 10

- Phony| - 2- ok&- 5 oS PREREEPE1% o) SR REF B Aot e D=2 BT her o

di ssol ved |nlabe?t,o’arﬂttatlrlaehazﬁoat)xanandndreutmnle:sm)foraurcma«:lld (0.96 nL) was
added. The t e nas 0 t%qg rature for 1 h and
wat er (100 %ﬂa({%’q:eb{gkﬁl acer At bé%%%%@ @%eﬁ‘eér: S ged to the reaction

m xt ure. Thecbkatiandeaper niisobepaent ecbenvertirdd ngirddewiand wheer (50 nl),

and concentrafed undefelsequcgd PLegsr&cd o g vseopq%pg,lll ¥tgdbstance. The
obt ai ned oily substance was subj ected to silica gel colum ¢hromat ography

and el ut ed Wt ahyAF He¥ane- 8LAYRNAcRIAL g 1Lide) 'Tﬁét§éllﬁém( ewds evapor at ed

and i sopropydc&ddifirt (i9@ , Mp}op@sn dedeete t Hnd henheOhtida)§d e@ickyssubst ance to
allow crystallization and the mixture was stjrred at roomtepperature for 1

h. The cryst d'¢" @C(?&Ia?:gct 8ENBY FFTEFER iU HE WdkRdd2RAt RPPsopropyl zs
et her (20zam)ikeo. gmueséheoivéxhﬁs aipaendised. 6h g; cynpidaBboBHf asvanhi t e

crystal s. El ement y ue, for ClQHl NO3 Cal. cuI ated; .C, 74. 25 ;
[ Esg N AEa R ABE S| B A e A B 5016 (am
s), 3.02(1H, T sqﬂ:@?ﬁ?mndréf&klﬂy%lﬂ(kﬂdﬂ, dd, J=17.7 and 8. 4Hz) ,

4.67(1H dd, J= 84 200u B TB)end AhnbradelQhnpBhna 0o 108 Whed)is

generally 1-10 equivalent(s), preferably 1-5
30 equivalent(s), relative to compound (1V).
The amount of the base to be used is generally 0.01-
10 equivalent(s), preferably 0.1-5 equivalent(s),
relative to compound (IV).
The reaction temperature is generally -50°C to 150°C,

35 preferably -20°C to 120¢°cC.
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Exanple 5 Methyl 2-(4-(4-nethoxyphenyl)-2-o0x0-4-o0xazolin-53s yl)propionate
39 40 17 February 2004 4-(4-Dbtethoxyphenyl)-2-o0xo0-4-oxazoline (1.00 g),
met hyl acrylate (0.94 nL) was dissolved in toluene (20 nL) and boron
trifluoride etherate (1.3l nlL) was added. The obtai ned m xture was heated
to 90C, and after s stirring for 2 h, the solvent was concentrated under
reduced pressure to give an oily substance The obtai ned oily substance was
subj ected to silica gel colum chromatography and el ut et7 february 2004

n-hexane-ethyl acg@iat@actibh- tThe $9! yendryesy evapamated aradoyhe obt ai ned
oil 1o was crystallized from ethanol . lSOErOB@I;Et her (10 nmL) was added and

the ni xture WABTSt|PFRELLAP WO 1 GIRUF FRah? 1 h. The crystals were

col l ected by fil trmal itonsabdrwasbedcvhpdunsopropylaraldiern sbaagiva bhe title
conmpound (0. 30 géyxl eI%}Z . 79%) as gray- whi.t e cr%stal s..is El enental

anal ysi s val geX C4l c‘ﬁl atE84° T ECBOMEAT YT H, 59519 N, A 05. Found:
C 60.38 ; H, 5na5staf\tﬁng99nawm(amojr) th2. 68xE26tep, J=7.7H2), 2.97(2H, t,

J=7.7H2), 3.67(3 7TH2)., 20 (2H, d,
J=8.7H2§1 10_12(1 1%)comg£u léIz) i%%???égkt f&, compoun) (%I%?, (

2- (4-(4-chl ocophemlydl)(-Bé)orxammp@maxziol(m-,Syhyipe@phOﬂaaletlng material

4~(4- Chl OrOPQS{H#%nd 25 X~ A5,0%3; 0' bl B‘éué%ég?g%téé‘ﬁy?fsc&\ep%ﬁgl eﬁrﬁ_%rmt hanol

(30 mL) and ne acrylate. (1. riet amn ) were
added. The ob@rapﬂ@dd MWUI‘%YWSS—ICI cragownth depéndkifaproms the didd he

sol vent was 8?”@@&“5@6@&&&@@6 erx%q\‘ﬁg%égﬁe%b'{}@ L SAPRRAN Y & ML) and

i sopropyl ether (21 nm) were added 30 mixture was all owed to stand
at room t enp&f &k UY E- VAT it aRBifeactddray ke angt asi 488 eRaAt5~C and

stirred for dobs dbe PHEQIRI trMeedeabysbal snuere @péli;epltﬁcbdomyfl Itration and
washed with i sopropyl ether to give the title, co u cyleld 65. 00

: ~S Exarrpl gngrgantc Faéblr‘ifarsg}lcé‘oé‘& &yéﬁoc@?ﬁ?‘%p%’l )hycg:o( ro?n
1- nethyl OXOb@Iy@ﬁoébﬂbﬂlc4a@&@ZOEhmEurlc acid, nitric acid,

4-{.4,-Chloro az L.ne and 3 ten -one (0.75 )
were di ssol v@ng?th%t% ﬁnd f??’é?%wy?%lrﬁ%e A*"A&s added.
The m xture scwas es¢¢trmadmmdt htrre.fflluanGCeﬁBC haci]'ch,e traeraratnm amixdt,ur e was

concentrat ed ?EI? dcycetqlﬂ%r%%sgr angaigggr egelg:e% n{JT 20 b))y was added

to aIIowcrys |za|on e crysftals were co ect |Itrat|on and
washed wi t h ngbpf opyidet hetOIlCﬁrgﬁmelftOHBCt |atq161rcmﬂi¥®@n@s@1fmlg arédyi el d

79.7s) as pab@n%@ﬂxé%ﬁfrﬂ‘@" a“cr )éSta%hSthQ eRE! alc A Vo iSh o/ Al ar
Cl4H1aN03d Cal cul ated: C, 60. 11 ; N, 5.01. Found:. C 59.84 ; H 5.04

. N, 5. 02. zwwm%)asmarztr(csﬁme sietevl&y aoid g thy likeziepd s dd,

; 411:7), 3 22?46t§e HZjke 2. %@%chédobéa—iieé @sbolirf Hg) a 3221, 3i880dY, M,

10. 25(1H, s). Exanpl e 8 Mt hyl )
2-ani no- 4- (42 ‘én%%‘i‘ 152 5 5%&?0%5?05?oﬁa‘f%xvl%“tal@cﬁlut“le&ﬁloéif‘
2-am no- 4- (4-chl mpheamb):axazptg, Zeo B )1 19nd combbyhdacrytat e (0.81 nl)
In compound (IX), compound (X); and each starting material
25 compound used for the production step of compound (I) or
compound (IX) are acidic compounds depending on the kind
of the substituent exemplified above, they may form a
salt with a base. This salt with a base may be any as
long as it does not inhibit the reaction and is
30 exemplified by salt with inorganic base, salt with
organic base, salt with basic amino acid and the 1like.
Preferable examples of the salt with inorganic base
include alkali metal salts such as sodium salt,

potassium salt and the like; alkaline earth metal salts

35 such as calcium salt, magnesium salt and the like;
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di chl oronet hane (5.8 nlL) was added dropwi se titaniumtetrachloride (Tid 4)
(0.99 nL) under ice-cooling. The obtained m xture was allowed to warmto
roomtenperature and stirred for 6 h. The sol vent was evaporated and zs

wat er was added to the residue. The m xture was extracted w th ethyl

acetate, and the extract was washed with water and dried (MyS04). The

sol vent was evaporated and the residue was crystallized fromi sopropyl

et herethyl acetate (209 my; yield 51.30 . Recrystallizat7 6abgwmry 2064

i sopropyl et heg; £f et ahfoddus Le: titd & ponpound as.palgsyel | ow
crystals. Eleﬁéﬁta anaCt S|§ Sa? ue % tCi ngﬁC1h203 ca?% ?Lted C, 55.62 ;
H 4.67 ; N, 998 Fsurad: U@655348 Wth405Qaﬂl¢dQKFqM}HQ¥§dﬁNR@¢D€13) 2. 67(2H,

L,)J ; ggf)zH &P%&'ﬁetthyyﬂlmh%HZLmetﬂ]lfﬁmyag%&%%eg n%&géwmé) |4- 69( 2H,
S , hy
2-(4-(4- chIo?EkﬁRﬁ%ﬂ%lﬂgdoﬁdﬁ4hékaiBWFHQ55t549?ﬂ%ﬂﬂ%ﬂﬂﬂﬂ§'

4- (4- Chl or pphaesyd Do Aamd neXazoki D&i b &n HP1 &in v isRA@Rdednuntaeetonitril e

(15 M) in a reaction vessel, and the gas in the reactjon vessel was
substituted tHFeni EF6§8R2BAS. e’i‘HEP]o?ft aﬂ%éd‘%ﬁ?&éngllﬁﬁ RASICoIMEY and 10

conc. sul fura&idcint(ubedIadk sWastAddedi s oow sesiat, Zul{h@ththenafrat hyl
acrylate (4. 41 was added dro %%se af 2-3C. The obtalg g%xture was

stirred at 26280 %or YR8 LtRG ISP IR TRad 834E op se at
2225C. Aft erb@(mdnv’eg:te\mt:er aWaSeaddedddby)paMc&m\aintﬁ-o&Gl h\st}ﬁbé pr eci pi tated

crystals wer e co&hected by Lg% EE%Qi‘%Q&Q%%dmﬁ%i5mﬁ¥3l“ég5b

aqueous s6di um h rogengar and |sopropyl
et her (25 mlprodnd igm ec¢thrdepfr edlacede pemssiurediiof0@reonsgfhlt @sgi ve t he

title Corrpou?dsééch% % A lwt%%ﬂezgaég ﬁ‘?fai @?E},)%nar&cat%' e pehugkal s. Exanple

10 Met hyl 2-0X0- trifluoronet oxazol i n5-yl | propi onate A
m xture of 4syahtad fAnyguenst AgrphenytinP-diaiaha@szslestgibeg) innet hyl

acrylate (8.40. WyanfAlON soLintbuapbolgs di wbdw s aidier a(th”P,lh%Xl(LﬁeG8 g) and

toluene (50 nL) was stirred Wi th heating under reflux for 3 h. The reaction
m xture wis WhcE fdiked afer potamRlLe nttd S @@ézﬂéﬁePGEEBEthYS. The
preci pi tat edissddibasnsncablacbedzbygditin add Prodr stasRedqwW th water and

air-dried. Recrystallization fromisopro al cqohol -.i so | _ether gave

The 1116 cONPUR S Tl e o eFPBRPERT ok b4 thi A 108 BoCo¥25E el ¢ g

poi nt: 156- Jéﬁﬂ:adbdﬁQMm@ leb BﬁeNhéhybd to be mentioned below or the

3-(2-oxo-4-(3' chl aro heny ox 42 7.E ary 2004
. me citescr li) 8 1{13 d|€%€4é§ I ls)lmg, % R

yl ] propi onate Ur e “of orop e oxazo one (8.9 9),
met hyl acrol ate @@3 QXQWPl®ormM1Swhjdqnmﬂquompeuhyl(éIhérOtonplex (8.5 g)

and tol uene (0 JHY (4558 3! haiggatht loNCALING JNIY dofipbial Of 12 . The
reacti on m xture was c ncentrated and poured into iced water (500
represented by the formula

|
x/ko R*

(XI)

wherein X is a halogen atom, and other symbols are as
25 defined above, or a salt thereof, can be produéed.
The halogen atom represented by X is exemplified by
fluorine, chlorine, bromine and the like.
The halogenation reaction of compound (III) is
generally carried out in a solvent that does not exert
30 an adverse influence on the reaction, in the presence of

a halogenating agent. Alternatively, an excess
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m.). The precipitated solid was collected by filtration, washed wth water
and air-dried to give the title conpound as crystals (9.0 g, 75%.
Recrystallization to fromethyl acetate-hexane gave pal e-yellow prism
crystals. nelting point: [29-130C. Reference Exanple 1

4- (4- Chl or ophenyl ) - 2- oxo- 4-oxazoline To a m xture of 4'-chloro-2

- hydr oxyacet ophenone is (3.41 g), potassiumcyanate (3.25 % and
i sopropanol (15 nL) was added dropw se acetic acid (2. ey b¢ ary8eo4 The

obt ai ned thhléflag\é'ﬁStSﬁJ;r&@éintatmaﬁp@éc ¥sed Rsandsvavent (34 nl) was added.
The precipitated S were collected by filtration, and shed with
water and then zo® ’\11% a]l d3y9 86RBF tB V%Pllfaied By Phosphorus

4- (4- chl or oplaryh)e?iax - gioxXazod i yxe t(r3_c3130g,1dy§l ebdogﬁn&%s NVR( DMSO- ds) :
7.50(2H, d, J 7.58( =8.6H2), 7 H, bs)
Ref er ence Exgr%lltgyélaﬁ Ph‘i‘g,\t!r_lkcfnyzl c‘):xh?)‘o % XaE’BPl f(%é Fﬁstiﬁrel %Orflél(dl nner as in
Ref erence Examgl &hg, llhe t iafl &hesﬁpoghdSMSrm@tmytHdlc(m®I ds64. 19 .

NVR( CDC1~) : Zﬁfl‘?g}!ﬁv , 7.26-7.44(5H, m Reference Exanple 3 30

2- Ami no-4-(4-ch orop?lmenyl)oxazol e To a m xture of

4-chl or 0- 2' - hydr dkyaceropiterdnéheliadeggha t eyamgande Y6 k@4 ugpdand net hanol
(170 m) vas jadded: dy Opub & & AEN S| M TELbAXL dgp updel 4 ce- cool ing. The

obt ai ned mxture was al lowed"to warmto room 35 tenperature and stirred for
2 h. Water (34UAV}1aaSsSadarERtivel ZoFelemparpd2004iand the mi xture was

extracted with etdwyliRcelAat@nctTREaeXbE8E nd@SeMAShEd, Wdiarwat er and the
sol vent was evaporated. The residue was subjected to silica gel colum

chr onat ogr apHy LARERER LRR ARG tIHaaé’ttHﬂn'aé&rafféaﬂpéehe?ﬁ‘]a‘?%e“(alt% to give the
]Eu tle C(r)]rrlr)OUlﬁ(j}datScyEHr)]Z:W e Yl a|<ﬁ.c(lﬁ|o|&6@let)ihﬁéd &ﬂl&iﬁafoﬁeclrly,&ta: l'izati oln
rom et hy getﬁg:L ane el | ow st al El enent.a ysi s val ue
for COH-CIN2 REP Rt “’3" -k rﬁcgé t'?[ﬁ“%gaﬁ?% ik ¢ 55. 49;

H 3.61; N, MhassNt\R(cDMS@:ﬁ@l eﬁ;héﬁr(,Zlﬁ,sobS):pyY 42fer, d, J=8.8Hz),

7.65(2H, s). Reference le_ 4

2- chl or o- g iecﬁ? eny |gguc())x:ftlznol gﬁgoﬁﬁon?gn}) tll:':t/lelrﬁ%(/t(ur«,g ‘éf net hyl

4- (4-chl oropheﬁybyllQer@ doscareining-i3.eppopgi bhat Lik8P3. ¥syrsand phosphor us
oxychl ori de 8&999yﬂ3cé"@§t@d%yﬁy al-diaee( 233 §h31—iJht gt tHeHesiure was

stirred at 90C for 8 and allowed to stand overni roomtenperature.
A sol ution oBYdrpedr2erHy(*hi9 ut iNeG 2eRe  obPAPARE! rﬁ‘)k%‘m%' with acetonitrile

(2471 ) wasnaddeesls O sbi thQpelRhe( 8834 z81) i AludPiadighererchan 35C.
Then water (4119 nlL) was, added and the precipitated cgstal S were coI | ect ed

by filtratf or]rl{“a’gl ¥ 1HE] 1A% WEmidliRd2r8o%Sad g, THeSSd SO eRss. |

NVR(CDO j): @Raydbé 21Hsedl ind=/. cﬁinlb)l,nali.lﬂba( 3, to JEMSHE)kinHHI( 3H,
s),7.37-7.42 gHr n} 56-7 (p Ref.erence. Exanpl e SlI\/Et yl.

22 (4 chi of opfBRGFTE AT AAEREH AL PoP F L) FEbkas ol SELSRAE S 50 A

m xture of nerhyer@bhl mywidi-ned- chl or ophenyl ) - 5o0xazol epropi onate (805.4 g),

2- et hyl i i dazol (1101 a) egfldiIELY)  Suld0x0.0a (3816 gL) gscstirred

at 110C for 8 h Zrnhgelwater was a alned "m xture. m xture
was extraéf edrafenaleihydouelt3 € -and t he extract

The reaction time is generally 30 minutes to 20
hours.

The compound (X) is halogenated by, for example,
conducting a Sandmeyer reaction known per se, namely

30 substitution of diazo group for halogen after

diazotization reaction.

The diazotization reaction is generally carried out
using a diazotizing agent. As the diazotizing agent, for
example, nitrites (e.g., nitrous acid, sodium nitrite

35 and the like), alkyl nitrites (e.g., ethyl nitrite,
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3s was washed with 5% brine. The sol vent was evaporated and 44 17
February 2004 the residue was dissolved in ethyl acetate (1611 nL) with
heati ng. n-Heptane (4832 nlL) was added at 30C. The precipitated crystals
were collected by filtration and washed with ethyl acetate-n-heptane (1:3)
to give s the title conmpound (716.6 g, yield: 77.2%). NVR(CDC13):
2.76-2.81(5H, m, 3.27(2H, t, J=7.6Hz), 3.70(3H, s), 7.00(1H, d, J=I.7Hz),
7.41-7.45(3H, m), 7.62-7.66(2H, n) Reference Exanple 6 1% ebruary2004

4- I(4 Chl Of?phﬁw'l) n3t 3By dayy pK i e, 2-1s2aRi Ay hit Bt dagoknd -y 0xazol e To a
solution of ne

4- (4-chl oropl}éﬁfﬁx) a3d 5Pt Wik ¢ Mmaziiedr- yIi- 8dekai gt et dfisidt e (716.6 g)
in toluene (AhGGde puvASaaddedrdsywpPwWnEe rSed amdbiksé21ike nzeérhqz@yet hoxy)

al um num hydrl d %70~ to #Puene sol uti on 957.6 g%) at not h| her than 5~C
over 4 h. To"‘tl‘il 858t 1 ol mAOWE Rds “BEASY2 AP bPA T A adifed§s Rochel | e
salt sol ut bonsedl 66 gb)leaalhptatm@ar—ROhmlh@Ceqndvhhenp(@pl pitated

crystal s wer t he ,zo_obt ai ned cryst.als were washed
with 10~ Roc%éalci?‘lékggl ?Qa.% '{Ma(ta)nd agl eglgﬁ%g%z%ne UCE( prlesssur e. The
resi due was ouspendedyi nibr hixtsnah gfs estommmaoetauee(alid g lack 4 sopr opyI

ether (2800, 2k Wi SisRenshon vas.sh1 LEa, or SUMIRIPILAL be 1o 3 h.

The obtained crystals were Zs collecte ration t g| ve t he t|tIe
conpound (508*gMpyeel daryiedgut NIW(aCBeJlg)?ﬂtthBtZd?,%% 2rpt |jxerx B3 3H, s),

3. 06( 2H, Ly %dzeZEB)1n§lJ@Kégioﬁ’thL Q g@%ﬁon6 Qg(gﬁk ﬁr Qeﬁcé”gﬁ
7.39-7.46(3H, m, 7.63-7 2H, m 30 Reference Exanpl e

4- (4- Chl oropHéﬁyF?PEeth?r%’f 1 i9% daZdl hl’dflo):hi*;QEBQ(?‘ﬁb‘flﬁﬂf phenoxy) pr opy! ) ox
azole To a Sﬁbdkbﬁﬂoﬂic acid and copper powder or copper salt.

4- (4-chl or ophen -5-(3h dr I 2- I|m dazol xazol e 509
g)( 3s tri eltohylg lhe'e ( %ﬁ'ﬁ)q ?2)1’%651%‘3?4 4SS/ mé?raﬁﬁféﬂ%i (

{:ﬁbru%% 2_(I)_0éodpepv\1 $ecmmcbﬂ=1ﬁn£,3ldd‘p(m|)tl(1qhb®bmd&e( 18?9[?@{@) atoclrmte ,hi _gher
an en mnu Creso and_t et rahut yl anmoni um
broni de (25. §°85’eﬁé Jsé) a%’df%rlté)e’t 7€ PS5t g%igdgﬁ?m% Fe aPH ngj%)uti on of NaCH
(255 g) in sipdide §d@l18herl)ikems fbet heppaddeadlt The be xtaade iwad ukeast, ed
under refluxg Egre;‘anru'%lé‘ftce({ Igqu_r,at% sgghggng%%@gggtgva %Q,afr ated and

washed wi th IN aqueo ution and then W th 5% aqueous
NaCl sol uti oﬁX1¢ﬁea%‘é)W‘é¢ltl% eVhpormeert amll e wsipbsiindd liideer ystal s were

recrystallized ﬁépm Sha&n ol r WIpler( Ralk 8 gbvesé@elélcﬁr?emmgpund (595.6
g, yield: 91,20 CDC13) 24-2.31(5H, m), 2.75(3 18 (2H, t,

J=7.6H2), ?4. BB?QN 0 0 b= 7‘}92])“ @qTIG("fIlIenEI(SJ BE]H%)VQ 6tc85:°6"F§0‘(“fH n,
6.98 (1H, d, (&¥1l. 7H2) 7. 11 17(2H ism, 7.33-7.36(2H, m, 7.41 (1H, d,
J=1.6H2), 7.597. GA%%‘ rg) al analysis value for Cz3HzzN30zCl

Cal cul ated: C, 67 hey, §12{2“t dges PN *E 676 39VeESE. 38 ; N, 10. 30.

20 ReferencelEXHW@heeSOAEﬁHQHreaction, for example, alcohols (e.g.,
g ginog j gj %H%ﬁ%ﬁﬂg@%’x}%no T 04352881 0PE QDAL S, 10 £, SAl i an of methyl
25 methoxyethanol and the like), ethers (e.g., ethyl ether,
isopropyl ether, tetrahydrofuran, dioxane and the like),
acetone, dimethyl sulfoxide, phosphoric acid, acetic
acid, water and the like are mentioned. These solvents
may be used in a combination of two or more kinds
30 thereof at an appropriate mixing ratio.
The reaction temperature is generally about -50°C to
200°C, preferably about -20°C to 150°C.
The reaction time is generally 30 minutes to 20

hours.

35 The compound (XI) thus obtained can be easily
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5- oxazol epropi onate (201 ng) in 48% aqueous HBr was added water (4 nlL) and
a solution of NaNOz (60 ng) in zs water (0.1 nlL) was added dropw se under
ice-cooling. After stirring the obtained m xture for 1 h, water was added
and the m xture was extracted with ethyl acetate. The ethyl acetate |ayer
was washed with water and the sol vent was evaporated. The residue was
subjected to 30 silica gel chromatography and el uted w th _hexane-et hyl
acetate (4:1) to give the title conpound. NVR(CDCL3): ZA7/febraary 2004
J=6.0H2), 3.1862kked by 3B - N methba3Euch) as c48bdbhrsbiols8. 5H2), 7.99(2H,
d, J=8.5H2) Reference anple 9 3s _ )

4- (4- Chl or opRBAYPIL2-D ety iPFoR&s 61« yPPLlyelB-gtuagEtions February 2004
met hyl phenoxy ) psepyl ) axez endr ch=Chheeophesidyster(13-Avdoaxxpeepys ) - 2- (2
met hyl i m dazol - 1- I%é)x zole (10.Q0 %) was . suspended i n tetrahydrofuran (100
m) and dii sBp?%‘b%? %%aaﬁﬁnﬁe 3 B1EREE BYThA%- added to the obtained

suspensi ons Met hanestlef prygkeabl spedef {Eatdilorg) wapoacded xdn opneseimhi | e

mai nt ai ni ng the m re at, not higher. than 10C The obtai ned m xture was
stirred for go i n')gé)lré)& o?%r g0l gi.e%inﬁlﬁ] ABRVRHAAY RBdGNE 9% and

t et r abut yl anmehe umedrion ae codpdbnbo (gYaywere di ssolved in water (20 m) and
t he obtai ned sol uio d ction m xture. Th bt ai ned

m xture was sti r:&teh \r/&woﬁ(ﬁgﬁggt ?g\éig%%g%érigﬁ ux for afeﬁ,t (f:8gl g}agto about 35C
and separ at edrofimel ax gamixc trapgmenssofiad hebeBes i oresd iwiltat iEN aqueous NaCH i s
(50 M) a Lt B~ Qrine ( co under reduced
pressure. p@oggﬁgl%\%én%leén}tsr gte:'gﬁ'rggpgtépaggyéd%%@ ag%attggdre (25 m) of

met hanol nodPeREP TR HArTIRIA lddet)atc@n( Pel)pradd cele biirxfare ewaspde ssol ved
by heating. Jhe;abtaiednplutlil QRIVGStStERE efb Plov ARM 2R kg¥REr ature to
allow crystallization, and the m xture was stirred at the sane tenperature
for 1 h. Further ThfaCerPPY8d nf ¥VHEL) adtfe P dFoph S& L8RdMERENF %R € was
stirred at nghathgherodikan 130ecteptdvhe dier ey Skidwn Wre seobhact ed by

filtration sh W th m xture (50 _as m ) of. nmethanol nodified
ot hanol - it oP oS BE D5 AR LRl &7 ER0% nPTRAE Tk Hiariie hddh FRBdETS
et hanol - wat ecagdu s, aimd edrtiiedsundar thedutied, pras 3 esagte 145C t 0 gi ve the

title conpou 1.3 Ly el 0,as_pale-vellow white ¢crystals. 30 The
obt ai ned cry%?“é#'gitl%{egio té) %\Agra@ga?sg%f%é’ci hlmnﬁlaafl’mqutu\tljgpeé (rfi%’rﬂ) of net hanol
nmodi fi ed et hembiwatdag,( $at) bpvheati hgrae. about 0BeyAemidvahed carbon (0.5
g) was added;o.{he obtained solution and the m xture was stirred for 10
mn. The activated carbon was renoved by 3s filtration and washed with a
mxture (20 ml) &hiket RARoACAY of 1PIRBINGar(YVIEAA HBEILeF ederReMAHY - wat er
(9:1). The fohtird MR ca08lredah@nli 80PA { EHPEr M H Ak ;3ROYbuleh to all ow
crystallization, and the m xture was stirred further at not higher than 10C
for 1 h. The}f ipitidted foFy§¥AMBLGer £F cbf | FATR Sy PPt PalPon and
washed wi th soomndAke Holy Wk)ight, nptéaecib pdiddwad setivanalys/wat Body 9: 1) and

water (50 m).. and i.ed under redyced. pressure at 50C to _gi.ve,a pure
product of t%}%l‘flllr}t’,leocror?ﬁg nd*¢ .igmb?lg?re?%l@h.% agy eglalg)]/e%'ﬁte

crystal s. 2510w Ref eticricet elSxawpeeeld thgrdosel i ystedflexatdQ. §04ekgdnod

4- (4-chl orophenyly 2:(2-matbyl i m dazol - 1-yl ) - 5- (3- (2- net hyl phenoxy) pr opy! ) ox
azol e were ground n aet |i}I\'/I Il (N ppon Pneumatic Mg. Co., Ltd.:

PJM 100SP) using nitrogen gas is (grinding pressure:3.08 kgf/cnR) to give a
ground product (30.401 kg, particle size: 2.7 hum (average particles)).

Ref erence Exanple 11
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2- Hydroxy-4'-trifluoromethyl acet ophenone A m xture of
2-brono-4'-trifluoronethyl acetophenone zo (40.0 g), sodiumformate (40.0 Q)
and net hanol (200 nL) was heated under reflux and stirred for 6 h. The
reaction m xture was concentrated and poured into water (500 nmL). The
precipitated solid was collected by filtration, washed with water and
air-dried to give the as title conpound as crystals (24.5 g, 80~%. mel ting
point: 112-114C. Reference Exanple 12 17 February 2004

2- Ox0- 2-(4-trifluoronethyl phenyl)ethyl phenyl carbonate To a m xture of
2-hydroxy-4' 3o trifluoronethylfcetophenone (24.0 g), pyridine (10.3 g) and
t et rahydr of uran (200 ni)N added (d)dpwi se phepgl chkfrocarbonate (20.4 9g)
under ice-cooling, and thhe nﬂxture was st%ﬁrpd gt—ﬁoé It)enperature for 1 h.
The reaction m xture S ce at pﬁ pour%d into water 3s (500 nmL) and
extracted with ethyl acetate E gl x 2). 48 17 February 2004 The
organi c | ayer was washed with watfer and then with . saturated brine, dried
over anhydrous magnesi um sul fate and concentrated. To the residue was added
i sopropyl ether (100 nmL) to all crystallization to give the s title
conpound as crystals (18.\ 3~). Cf6Rting point: 134-135C. Reference
Exanmpl e 13 4-(4-Trifl uordire l) - 2-(9f<lﬁéol oedicAien xt ur e of
2-0x0-2-(4-trifluoro 4 t o"phenyl carbonate (18.0 g),
ammoni um acetate (20 'g) and acefixcgacid (100 nmL) was stirred with heating
under reflux for 1 h. The reackiof mixture was concentrated and poured into
iced water (200 nL). The precipitated solid was collected by filtration,
washed with water and is air-dri@b to give the §jtle conpound as crystals
(10.8 g, 85~). Deconposed\ 0C or—hjgher. R8felghte BWanple 14 Met hyl

2-chl oro-4-(4-trifluoronellh -5 oxpapl eprepionate—Zo A m xture of
met hyl 3-[2-o0xo-4-(4 i nyl ) - 4- oxamdbyenaiyy | pr opi onat e
(3.90 g), phosphorus oxychl k1.5 g) and pyentdiléa)( 0. 98 g) was heat ed

to 100-105C and stirred for 1 R. The reaction m xture was added dropw se to
warm water (100 zs nL, 30C), and ghe m xture was extracted with ethyl
acetate (150 mL x 2). The organi@ |ayer was washgd with saturated brine
(100 nL) and dried over al €8i um sul Fat@ TWE )or gani ¢ | ayer was
concentrated and the residue S su jefteqxhg silTica gel colum

RN

(XVIII)

wherein R!® is an optionally substituted heterocyclic
group containing nitrogen, which is bonded via a

5 nitrogen atom, R?*° is an optionally substituted
hydrocarbon group, 2za is a halogen atom (e.g., chlorine,
bromine and the like) or -0SO,R'® (R!° is as defined
above), and other symbols are as defined above.

With regard to the "optionally substituted

10 heterocyclic group containing nitrcgen, which is bonded

via a nitrogen atom" represented by R'’, the

"heterocyclic group containing nitrogen, which is bonded
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30 chromat ography and the title conpound was obtained as a yellow oil (2.66
g, 64~) froman eluate fromethyl acetate-hexane (1:4, v/v). NVR(CDCl3) &
2.77(2H, t, J=7 Hz), 3.24(2H, t, J=7TH2), 3.70(3H, s), 7.68(2H, d, J=8.5H2),
7.78(2H, d, J=8.5H2). 3s Reference Exanple 15 49 17 February 2004 Met hyl
2-(2-nmethyl -1-im dazolyl)-4-(4trifluoromethyl phenyl)-5-o0xazol epropi onate A

m xture of nethyl 2-chloro-4-(4trifluoromethylphenyl)-5-0xazol ep i onat e
(1.33 g), 2 s nethylinidazole (1.33 g), potassium car boh%d:@b(l@rli)@()gj1 and

N- et hyl pyrr @lihd@ng; € 10484 ) a WS- Sﬁéré%@%dﬂif%%gcb§05 2 8, Jdie reaction
m xture was poured into iced water (100 nL), and the precipitated crystals

were col |.ect 8§"BFT£F| RF AR B kaw WECEP aRAtatPing |mbEiwedi ve io

the title corpeundsas-gyysé B} 5, REGIELA ] yllzatlLBQrgEQI@'Et hy], acet at e- hexane
gave pal e- yeI | Qw 8“ sm crystal s (1.07 g, | ting poi nt 94 95C.
Ref er ence ﬁﬁ?é I-yl,°1,2,4-triazol=4-y1l,” 1,2,3-triazol-1-y1,

2-(2- Met hyb - 1 m;redaz@hy&i A= Y- todtfilasenomethyl pbenykor 5241 pxazol epr opanol
Met hyl - . :

2-(2-met hyl - PEPARA9BF9y L 2 ka9 udr Siet M pR8AEP I = 5= ¥%kazdl epr opi onat e
(1.00 g) waspgirssdbyed3+m] gt ueime- (-3 ,mMiH~perbhe[ pps-ab Negr shilndli-on was
added dr opw a sal utiqgn_(l di um

bi s(2- met hox et’hog'y@?%%%ﬂ aﬁnbgjrlgJ eldllrll1 tolygénégag% ofo'ren’?(S m.) at O-C,
and the m xtgileywadistl+yed Hi- 1®~1©ar2@r[ 430-milpyrdeinhe-y kaotd arhar xture was

carefully,addegoa 10 AGUPGUSAAIIN nd)_(30nIL) <O POLASHL T SAL

(+)- tartrate tetfa ydrate, e as mxture was stirre _
t enper at ure F@Ptilhlnqh@l‘fﬁfélﬁfp@@thed sclypyarslandiey kol 1avimst isiy 1,

filtration, wasprelSHCEESS) gl dom¥ridhod 11Q3 @gue@u§l§@}égim of potassium
sodium (+)-tartrate tetrahydr ate, pure water and I sopropyl et her, and
air-dried toh@?‘@’éeflf‘&él?‘i“ﬂ“él%‘d’dﬂp@@l‘ﬁ&oéédéfly%ré]rs iplap I d g3y

Recrystal i zgt_u oim { & 9£0 B1di - 12GAt atigHlasepnepyh - ylheéx;g@daqrpéﬂ-%rmel | ow prism
crystals. fri](? goi n l127 129C. Reference Exa n%)

2- (2- Met hfzf 'i FAfQ ’z’bT%Mj L5 PRIty PReiBRy T b %'pﬁ’]ds R

4-(4-trifl UOEOWEBhyf@f]ﬁ‘%DyO)Ga)Z(alr@nﬁ@lc ﬁétéfo&bluarq/rca{lﬂ4 To a m xture of

2-( 2-methyl o azol 4t ri fl uoronet h X zol epr opanol

(700 ng); 2mme Pnjcglﬁ %(%fﬁ rrg) andr Pﬁﬁttlfp% ¥'IL }(%roagj al and

t et r ahydr of unamdéa_@lmr) Wy e 1., 1Y) 2(,aZ©d|L€a¢>b0h-y)H) sl,d?i plu—perl dine (7S0
ng) at room {eppesature a d,tﬂﬁu@a)%lirq %saﬁglgﬁgdﬂ]&( 1 h. The reaction

m xture was concentrated a resi due was subj ected to silica gel colum
chr omat ogfaphy. THe talbtol"é @Gﬂfﬁéeﬁéld\Na‘se%lffa?)ﬁé]dwa§r@ru?sfiap§a#%ﬁ9an el uate

from et hyl aﬁ@&ﬁé@eﬁemrﬁqé bonde¥ Vhia REREYSE§eA | 2 Oy Aive
acet one- |sopro et her c;;ave colorless prismcrystals (5913 ng, 679%).

mel ting poi nt! 1@"‘1“‘%0‘?@ Rdrede@ice 1EXqnpr ePIgtetably 1
2- Hydr oxy- 3' sdbstli€lhé of QaceftopheztitutabAebit Ut oOfs) . Examples of

et hanol (30675 e NE'od NGer PR QX RRAEGTTE rbt Y 16 h The

reacti on mi xbtioeemerst Corskentopatiedadng povsedtunéd waterodyk llik. The

preCipitatedg§9$£d g@%ﬁé&¥éf§5‘?§ QY. R'’ is particularly preferably
l-imidazolyl group optionally substituted by 1 to 3 C;
alkyl group(s).

Examples of the "optionally substituted hydrocarbon
30 group" represented by R?° include the aforementioned

"optionally substituted heterocyclic group" exemplified
as R' and the like. R?° is particularly preferably Cs_i4
aryl group (preferably phenyl) optionally substituted by
1 to 3 C;.s alkyl group(s).

35 First, compound (XIa) and compound (XII) are reacted

31




zo filtration, washed with water and then with isopropyl ether, air-dried,
and further dried under reduced pressure at 40C to give the title conpound
as crystals &5.0 g, 42%). Recrystallization fromethyl acetatehexane gave
pal e-yellow prismcrystals. nelting point: 2s Z15-118C Reference Exanple 19
4-(3 ,4 -Dichlorophenyl)-2-oxazol one A m xture of

2- hydroxy-3',4' -di chl oroacet ophenone (10.3 g), potassium cyanate épS 1 9)
and 2-propanol (100 ~o nL) was heated to 50C, and acetild ERbr¥ap62¢04) was
slow y added(dr gRYLSEongdbEndn ¢iti§ Was stirred at 50C for 2 h. The reaction
m xture was concentrated and poured into iced water (200 nlL). The
precipitated sol i tHiATEANCSt é§ Bnerpltat T Lsthsed I &hsRavertand air
3s dried to ghue Hbest hbtecgOPPONNUa@se £5&/SIRd Buddbdd dh thel L daefribary 2004
52~). Recrystalljzation fromtetrahydrofuran-hexane gave pal e-yell ow prism
‘crystals. nel ﬁBepBFﬁf‘?“%ZQfZ@S(’Ea%ef erence Exanple 20 Met hyl

2-chl oro-4s5(3, 4- dichiy ephenylhobs Qxadofeprop el rdniishege of net hyl
3-[4-(3, 4-di chl o%oghengl%“} oxod4- axazol idn- 5- Xl %Er opi onat e 4]9. 0 g),

phosphor us oxyehrortdet (ZERPYY drid 'pfPdFRanEnLoe g3 R heédi%d t o

100- 105C andmsthiioeedf oraltelrnatheelgact ompounkt (K was skEQ fagdedbdr opwi se to
war m wat er ( C d extracted with ethyl acet (150 nL x 2). The
organic I,ayerq'lg%ggksvagﬁ%%s%%yh u)s(sa]’tnl?r gtnegxﬁrelsrslec?%ﬁﬁu?{) BzalﬁId) dried over

anhydr ous magnesiAsntdhd fsatleenthéhat gdmes d@tyerxemas anorderirsat ed and t he
resi due ' idi S I 0 phy.. The title
conpoundmmgsigglilgg;ﬁgg %rg 1:Z{‘Jye oc\%qginl' fggoggg‘“égéj n?‘lflg%sgn(rye'lgdét e from

et hyl acet at e-hgkafkh¢n; 4isagnPpy INNRhEDC1 By Sray g 2t an, dioxap?), 3. 20( 2H,
t, J=7Hz), 3a7Q(8kk Sikey, 4HoAtdeid nyalbBhrodnd(dty. dpelmkie), 20

Ref erence Exanple 21 Mt hyl _

4- (3, 4-di chl ngbﬁ%‘ﬁyl Yyberer GhlifobenzangazBl PSR 8320l epr opi onate A

m xture of nBehybt2i ENlOF Qred-dnd 4ndi ¢hkel PpREnYd Imdr B HmRiieRi,onat e (1. 00
g), 2-nethylimd oLe 0,82 g), 2s potassium carbonate (0.69 and

N, N- di et Ayl FoPRR es'%lzfd’xrﬁ_ WaS SEPPPr el BETADBRY TR 1A PR F85ct i on

m xture was poke edreé nienticatkdrat ehie$d Ofo Itgntanchadyh®epheedptihahed crystal s
wer e col | ect iltratjiqn, washed with water and then with isopropyl
ether and ai ?9%5}'%%1%160 tooé gﬁwx?e°trh8°ﬁf?t &8 bt tgsatcraj’stal s.

Recryst al | i zappoopf iore aetiningacetabe- i Bloprophenat Her pgavécpahetyel | ow prism
crystals (0. . elting At : 3116-117C Ref erence Exanple 22 3s
4-(3, 4-Di chi g%%%%’é%% _dzl_m?zt_“r@t ﬁ@???g‘%ﬁl;aazm yl)-5 52

20

The amount of compound (XII) to be used is
generally 1-20 equivalent(s), preferably 1-5
equivalent(s), relative to compound (XIa).

The amount of the base to be used is generally 0.01-
10 equivalent(s), preferably 0.1-5 equivalent(s),

25 relative to compound (XIa).

The reaction temperature is generally 20°C to 180°cC,
preferably 80°C to 140¢°C.

.The reaction time is generally 15 minutes to 20
hours.

30 Then, compound (XIII) is subjected to reduction
reaction to give compound (XIV).

This reaction is generally carried out in a solvent
that does not exert an adverse influence on the reaction,
in the presence of a reducing agent.

35 As the reducing agent, for example, metal hydrides

32




17 February 2004 oxazol epropanol Met hyl
4- (3, 4-di chl or ophenyl )-2-(2-nmethyl -1 i m dazol yl ) -5- oxazol epropi onate (0. 67
g) was dissolved in toluene (5 nL). To the obtained solution was added s
dropwi se a m xture of a 70~ solution (0.81 g) of sodium
bi s(2- et hoxyet hoxy) al um num hydride in toluene and toluene (2 nL) at O-C
and the m xture was stirred at O-C for 1 h. To the reaction m xture was
carefully added a 10$ aqueous solution (50 niL) of pot aéZiEﬁhryéﬁ’iZQﬁ“( +) to
tartrate tetsa@yoﬁatﬂ}a‘m weeam bbubﬁywﬁscletiérgad alodiamm t enperature for 1
h. The precipitate st.a wer f||trat|on hed
successi vel ygw? &]10[% d‘ﬁl‘gl h’% a%%ei Jrﬁksddﬁf‘\r%a(stﬁ)e tartrate
t et rahydr at elilpar eneﬂaﬂerhyairmbg|esopbmpyéxewnepqumm sidh iss drit@édutmo gi ve t he
title conpoupngd As &I % (,0 <38 :9m 54% P& egr allization from

stal

acet one- hexane gave p eye 9 ow prismcr It| ng point: 140-141C
Ref er ence Exmephexyx3hoxy)aluminate and the llke, organic tin

4- (3, 4- Di chl g5 pphand )s h(%sne&&%ghe&yimgwéxy@e UdB%%he like;

(2- met hyl phenoxy) propyl | oxazol e To a” m xture
4- (3, 4- di chl dFprtsyl ysubstityserdy borpne dandl yhe -Biksaxs apedpandf (352 ny),

2- et hyl phenghede 16 hEz'd'rQBte)ﬂl ebfaﬁp@kn@on(g&%@)sw detshalygdr of uran (10

m.) was added 1, 1" - (azodi car bonyl ) di pi peri dine (45 ). at room

t enper at ur e, 35HeA% %ﬁ‘)@t‘ﬁ‘teéh\ﬂéé’e‘s??i’?‘y lyminate a”ﬁﬁéhree KeoRTRI xt ure was
concent r ajedppitb i o.€si due was subjected to silica gel colum

chromat ography. The titl e conpound was obtained as crystals froman eluate

from ethyl acet af'§- hBRafiBlY22'3, t it \ARAS Réc AFELCAI FPZ%‘E’?’SHS‘From

acet one- i sopfofyerrichen ga\eereebonbesswflémwm,t allzohdit ng.g619%) .
mel ting point: 11% 11<7E§h Referen g npl e 24 ¢ 1

4- (4- Chl or ophemAN RBPHy I piopﬁ?‘d 5ot JIBERA P o pytanol,

met hyl phenomyétprwmdt)mm@zolaedhydeoﬂ:hke)ri Oea EZ endlte dralyduracyr2604 To a

Uixt“re O{ ggigChl %H% lhg g2 gﬁi@?%férm, ﬁf lfroe han

i m dazol yl") met hy ﬁenoxy) propyl ) oxazol € ( and acet one (10
m) was addeb bdh@ Wﬁ@@ﬁpepﬁeheef—dal(@ therl Dikeid wyemaiticure was st ood at

room tenper af & cakbbAg REEGI. P ngggngryggjeﬁlé/\erﬁl%gl | ected by filtration
(0.97 g). Recrystallization from et anollggave the title conpound. El enent al

anal ysi s val telFaPenzsnzz CRNEo2PeR 282 180 Gt i idtedd: e€hess. 85-9M; 5.30; N,

933 10 FounsknyG dihet], ibopSof1 dend 37 AMRUGRGENaan2. A06dkhes)
2.25-2.38 4.08(2T, t, J=5.2H2),

2H 3..17(3H,
6. 76( 1H, % %Mg)%sz)ll >88E‘1ﬁ d%meﬁﬁwlfﬁmamﬁel the like spgy,
7.37-7.43(3Hse9., Th52e7s6)]l‘(&l-ts May I luseddstini al céqaphneabohlchy #Aecor di ng

to the producti t.hod t he £Present i nvent. a_carbon: carbon bond can
be directly ?%rmr?er m% gn gégzo UhsTbsIRR R Qc[ f“ﬁnggpom tPon. The

present i nvertd @ yeowi despaﬁfendlusy raednat iad\variragegsbons,

particularly preferably toluene.
25 The reaction temperature is generally -20°C to 150°C,
preferably 0°C to 100¢°cC.
The reaction time is generally 5 minutes to 10 hours.
Then, compound (XIV) is reacted with compound (XV)
or halogenating agent (XVa) to give compound (XVI).
30 Preferable examples of compound (XV) include
methanesulfonyl chloride (mesyl chloride),
toluenesulfonyl chloride (tosyl chloride),
benzenesulfonyl chloride and the like. Preferable
examples of halogenating agent (XVa) include thionyl

35 chloride, thionyl bromide, phosphorus trichloride,
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econom cal, easy and conveni ent production nethod for formng a
carbon-carbon bond at the 5-position of oxazole. In addition, according to
t he production nethod 25 of the present invention, introduction of a carbon
substituent before constructing an oxazole ring is not necessary.
Consequently, various 5-substituted oxazol e derivatives can be synthesized
without limtation on a starting material. 30 54 17 February 2004 CLAI M5
1. A nethod of producing a conpound represented by thel7dighivaryR004% R~ Rs

0~0 R4 R5 F{sheésm/nfxrﬁ nRbranddB7 @ﬁ@s@lﬁi@fhs?‘t J}Mﬁﬁtﬂgﬁl’id@t om an optionally
substituted carbon roup.or .an optionally substituted heterocyclic
group, 10 R p &GRS 'Pﬁaaﬁmfﬁ% K&nd R4, RS and R6 are each a
hydr ogen atonlOrTamsopéaOﬂﬁéﬁyi§L¢EﬁéﬁaﬂB¥jchydh@ﬁabbﬁnlgr@U@ol@én@ sal t

t her eof hod cqnpr.i ses reac ound represent ed by the
formula O (%?f éd%ereqhé?h Eﬂb@lveln th %#ornu a°Bré srﬁef ned’ above,
or a salt s heredfs pmaﬂenaecoﬂpeuhdseepresented by the fornula R3 R5 Ra Rs

zo wherein the syabohs bilod norJoraplhil e as datingg, above, o1 a sal!

thereof, in the presence of  an aci a base n net hod of
claim 1, wheteinetRy lamd nRZ 251aFEYéamhnalh@mﬁhgﬁinHymﬂ, dn optionally

substi tut ed Sy 1 JRHEUINNZA0S ALKV AT UL APLEANTLLY 154bS LT t Ut ed

ar al kyl group, an optionally substituted aryl group or an optlona |y
substi t ut ed HEARAGSy @riipegr 68pd-s BY T ThEN§r duifctliioe nehiog léneel aim |,

wherei n Rl i SsaifhiQRf1lioRa| hynsubmbthpi £di BIyd, GF QHRIiQtndNaqREEABal |y
‘substituted §ﬂ§”¥ﬁg Claggerchgaicmeégﬁuzarbonates (e.g., sodium
'
hydrogencarbonate, potassium carbonate, sodium carbonate,
cesium carbonate and the like) and the like are used. Of
these, tertiary amines such as triethylamine, N-
15 ethyldiisopropylamine and the like are preferable.

As the solvent that does not exert an adverse
influence on the reaction, for example, halogenated
hydrocarbons (e.g., dichloromethane, chloroform, 1,2-
dichloroethane, 1,1,2,2-tetrachloroethane and the like),

20 aromatic hydrocarbons (e.g., benzene, toluene, xylene,
chlorobenzene, nitrobenzene and the like), ethers (e.qg.,
ethyl ether, isopropyl ether, tetrahydrofuran, dioxane
and the like), esters (methyl acetate, ethyl acetate and
the like) and the like are used. These solvents may be

25 used in a combination of two or more kinds thereof at an
appropriate mixing ratio. The solvent is preferably
aromatic hydrocarbons or ethers, particularly preferably
toluene or tetrahydrofuran.

The amount of compound (XV) or halogenating agent

30 (XVa) to be used is generally 1-5 equivalent(s) relative
to compound (XIV).

The amount of the base to be used is generally 0.01-
10 equivalent(s), preferably 0.1-5 equivalent(s),
relative to compound (XIV).

35 The reaction temperature is generally -20°C to 150°C,
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4. The production nethod of claim1l, wherein RL is an 10 optionally
substituted phenyl group. 5. The production nethod of claiml1, wherein Rz
is a hydrogen atom is 6. The production nmethod of claim1l, wherein R, RS
and R6 are each a hydrogen atom an optionally substituted al kyl group or
an optionally substituted aryl group. 7. The production nethod of claiml,
wherein R4, RS and 20 R6 are each a hydrogen atom 8. The production nethod
of claim1, wherein R3is -CN, -COKX (R is a hydrogen7dtenruary 2004

optionally SPP&H% dwdrecariep group) or -CORE (RB is a hydrogen as
atom an optfionally substitut eg hydrocar bon group or an optionally
substituted het erTdeydleagtgppupime 9is Thengrakiicty dH-mgtFod cof Oc hauESt,

wherein R i's - OhhurietlorINechhfguis | Ol Ohpslalim dvrwhesgin R3 is
-COOR (R is a hydrogen atomor an optionally substituted al kyl group).
11. The prodte?fbed ne? Hod SofcoPaRAL (XWREFein R3 is -CORE 3s (R8 is a

hydrogen af om amnqRt ireRakkynsubsyétet£oh@ldadri2@ oul? ihelr yaryer004 group
or an optional l% substituted aryl group). 12. The production method of

claim1, wheFBfh 998S rRACtFHH T LT AT T O GIHORE Preddficd ®6F tdA aci d. 5
13. A net hodieftpé osited i ea cdoRpPoEBd.represented by the formula NR Rs R 8

/ "0 R4 RS ~Rs wherein io. Rl |s, a hydrogen atom .an optionally substituted
hydr ocar bon grouﬁ\soghﬁnSSbY?BlﬁaW@ts %esﬁqirith St 8Po§§;gleféegroup, R3 is an
el ectron-w t holf awémge gimouhe RéacRSoandf&6 esamp ke eacilayanatregigen at om or an

optional Iy, syibst i taed hydr ocar 2Bngb2uRe R ngﬁh]!os g, qptional |y .
substituted ahino group, 'or “a salt ﬂereo‘f’, Whi ch' et hod donPri ses reacting
a conpound reépelebemethdne t He 1f,8r BukatRacNloroethane and the like),
aromatic hydrocarbons (e.g., benzene, toluene, xylene,
chlorobenzene, nitrobenzene and the like), ethers (e.g.,
ethyl ether, isopropyl ether, tetrahydrofuran, dioxane
15 and the like), dimethylformamide, dimethylacetamide,
dimethyl sulfoxide and the like are mentioned. These
solvents may be used in a combination of two or more
kinds thereof at an appropriate mixing ratio. The
solvent is preferably aromatic hydrocarbons or ethers,
20 particularly preferably toluene or tetrahydrofuran.
As the base, those used for the aforementioned
reaction of compound (XIa) and compound (XII) are
mentioned. '

The amount of each of compound (XVII) and base to be

25 used is generally 1-10 equivalent(s), preferably 1-5
equivalent(s), relative to compound (XVI).
The reaction temperature is generally -50°C to 150°C,
preferably -10°C to 120°C.
The reaction time is generally 30 minutes to 20
30 hours.
In this reaction, the use of a phase-transfer
catalyst (PTC) is preferable for promoting the reaction.
As the phase-transfer catalyst, for example,
tetraethylammonium chloride, tetrabutylammonium chloride,

35 tetrabutylammonium bromide, benzyltriethylammonium

35



~ a ~p zo wherein the synbols in the fornmula are as defi ned above, or a
salt thereof, with a conpound represented by the formula R3 R5 as R4 Rs 57
17 February 2004 wherein the synbols in the fornmula are as defined above,
or a salt thereof, in the presence of an acid. 14. A nethod of producing a
conpound represented by the s formula R~ OR20 ~s~0 R4 R R5 Rs wherein Rl is
a hydrogen atom an optionally substituted hydrocarbon %;oug or an
optionally so substituted heterocyclic group, R4, RS an ReDEtaEY Q04 a

hyd_rogelnl atOl’c’ﬂgmb_raaeQg&i@ﬁﬁiéryzy&:&l%!tﬁmytl@ﬁlmbﬁﬂﬁﬂC@ﬁD_Qflicgi_Q#m tRE9 :qu aR _
optional Iy sybstituted heterocyclic js group cantaining nitrogen, which is
bonded vi a a%ﬁﬁfrﬁﬁgnmiﬁ%ﬁﬁ“ d RS Fée %’o %%Eﬁﬁﬂq%} §HFFngamﬁ98rocarbon

group, or a dal pretheraiwfe. whi ch net hod conpri ses reacting a conpound

represented by t f ar nul ~N 0~-0 wherein R-.is a _hydrogen atom an
optional |y substi Jiéﬂmﬁvgrg%a?égng%?%%pt%ﬁn%ufﬁn)%H? gffy¥§u§gtF§ﬁ ed
het erocycl 5 cigrofipr exanple dotdveradyybél. 0bd-asedefvabehtaove, or a salt

thereof, wth.a, cogpoun by 25 the formula 58 17 February
2004 R~CCC R5eR3 Rs Wﬁegg%ﬁﬁ&ﬁ§fg&§qﬁydrogen atomor an optionally

substi tuted hydr o lsompgrodp (X¥REI bt e sy nblics paoglugsddeyi ned above, or a
sal t thereOfsub@e&bfn@régﬁﬂgﬁiéﬁ(%%Q) and compound (XVII) to

Mitsunobu reaction known per se. v

10 This reaction is generally carried out in a solvent
that does not exert an adverse influence on the reaction,
in the presence of an organic phosphorus compound and an
electrophile.

As the solvent that does not exert an adverse

15 influence on the reaction, for example, the solvents
that do not exert an adverse influence, which are used
for the aforementioned reaction of compound (XVI) and
compound (XVII), are mentioned.

As the organic phosphorus compound, for example,

20 triphenylphosphine, tributylphosphine and the like are
mentioned.

As the electrophile, for example, diethyl
azodicarboxylate, diisopropyl azodicarboxylate,
azodicarbonyl dipiperazine and the like are mentioned.

25 The amount of each of the organic phosphorus
compound and electrophile to be used is, for example,
generally 1-5 equivalent(s) relative to compound (XIV).

The reaction temperature is generally -50°C to 150°C,
preferably -10°C to 120°C.

30 The reaction time is generally 30 minutes to 20
hours.
The aforementioned compounds (XIII), (XIV), (XVI)

and (XVIII) can be easily isolated by a known method
such as concentration, changing of liquid properties,

35 solvent extraction, crystallization and the like.
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s acid or a base to give a conmpound represented by the fornmnula R5 Rs
wherein the synbols in the fornula are as defined above, or a salt thereof,
subj ecting this conmpound to 10 hal ogenation reaction to give a conpound
represented by the formula 1 NR COX X "0 R4 R5 ERs wherein X is a

hal ogen atom and other synbols are as defined above, or a salt thereof,
reacting this conmpound is with a conpound represented bé the formula: R19-H

[R19 is as defined above] to give a conpound representé_ ﬁ%bﬁﬁﬂ¥2094wula 21
R ~N R COORSg8zfy & Rli Mt i600RS 11845\ @ BmFolipa BavRS & MhilfAesynbol s in

the fornula are as defined above, 20 or a salt thereof, subjecting this
conpound to BUBSLY - 17hEeFPURPYNID04XF BHUCt (¥0hY )Ir é&¢t i(&K 10 oY vRe a conpound

represent ed hyed heod ol e NeBoOon §10n&de R&BLRsioMherein the symbols in
the fornula are asﬁgefined_above, s.or a salt thereof, reacting this

conpound with a E6MPodhar FEP? eB_hTEL by THREWG wied: TRISER® [RL is an

optional | ys sabst édieit b il pir ogiietipo@r s88p 0Pt | @f@bduhds Yhat)i tutied aryl group]

or a hal ogengting. a0k, 119 94§ 2,8QROUDF, Fepresented by the Lofpula L N R
the same manner as with the aforementioned compound (I)

and the like.

10 BEST MODE FOR EMBODIMENT OF THE INVENTION
The present invention is explained in more detail
in the following by way of Examples and Reference
Examples. It is needless to say that the present
invention is not limited by these examples.

15 Examples
Example 1
Methyl 2-(4-(4-chlorophenyl)-2-o0ox0o-4-oxazolin-5-
yl)propionate

To a solution of 4-(4-chlorophenyl)-2-oxo-4-

20 oxazoline (794.3 g) in acetonitrile (2383 mL) was added
dropwise conc. sulfuric acid (1195 g) under ice-cooling
at not higher than 10°C. Then methyl acrylate (731 mL)
was added at not higher than 10°C, and the mixture was
taken out from an ice-bath and stirred at room

25 temperature for 3 h. Water (7.94 L) was added under ice-
cooling at not higher than 20°C. The precipitated
crystals were collected by filtration and washed
successively with 1% aqueous sodium hydrogencarbonate,
water, isopropyl ether to give methyl 2-(4-(4-

30 chlorophenyl)-2-oxo-4-oxazolin-5-yl)propionate (1017.8
g; yield 89%). Recrystallization from methanol gave
colorless crystals.

Elemental analysis value for C;3H;;C1lNO,4
Calculated: C, 55.43; H, 4.29; N, 4.97
35 Found: C, 55.23; H, 3.99; N, 5.08
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19/ \O R4 RR5 Rs io wherein Za is a halogen atomor -OSOzRi (R o is as
defi ned above), and other synbols are as defined above, or a salt thereof,
and reacting this conmpound with a conpound represented by the formula:
RZ-OH [RZ is as is defined above] . 15. A nethod of producing a conpound
represented by the formula NR ORZo RO WR4 R5 Rs 20 wherein RL is a

hydr ogen atom an optionally substituted hydrocarbon grouE or an _optionally
substituted heterocyclic group, 60 547 February 2004 AT, FeRsuany2e@t ar e
each a hydrogen atom or an optionally substituted hydrocarbon group, R19 is
an optionally substituted heterocyclic s group containing nitrogen, which

i s bonded vi a¥¥RATRFbgen 2af 8P Hantlr RET -0 rogt PBAATT yE sulist %Gt ed
hydrocarbon grQup(3@F & sal tiztRereef, which nethgd conprises reacting a
conpound represented by the formula R N 1s ~0 io wherein R18 is an
optional |y suB%eFPUfetl amino group and the other symbol is as defined
above, or a saltathesepf- Mdd -a-eaapound-3-epresentedyby2tbetdwmrmil a R OOC

RS R4 Rs is wherein R hydrogen atom ar _an option substi t yted
hydrocarbonsgroupfﬂhﬁﬂSS?H%?Oéy o?ép%ﬁnr2£%7§é9igeéxa %%%*aéﬁ'iasgﬁt
t hereof, in thedpbeseata-aforan (dcidd §o g vecetaoomydderd (Représemted by t he

formula 1 N Ra idgg G%é%lﬁé%ﬁsnggu o&?%mﬁﬁﬂfhﬁu%%?g%YUtKQG%E n the

formul a are as°défi hiedt above, or a sal't ereo subj ecting this conpound
t o hal ogenat i eriireacy i ore (00t e danésAPHENIE e dETPedabyr eht° . otthul a

min, water was added, and the mixture was extracted with
10 ethyl acetate. The extract was washed with water and
dried (MgSO,), and the solvent was evaporated. The
residue was subjected to silica gel column
chromatography and eluted with hexane-ethyl acetate
(1:1). The solvent was evaporated. Crystallization from
15 isopropyl ether gave 4-(4-phenyl-2-oxo-4-oxazolin-5-yl)-
4-phenyl-2-butanone (2.65 g; yield 86.3%).
Recrystallization from ethanol gave colorless crystals.
Elemental analysis value for C;yH,;NO;
Calculated: C, 74.25; H, 5.58; N, 4.56
20 Found: C, 74.28; H, 5.72; N, 4.52
NMR(CDCl;): 2.16(3H, s), 3.02(1H, dd, J=17.7 and 6.0Hz),
3.34(1H, dd, J=17.7 and 8.4Hz), 4.67(1H, dd, J=8.4 and
6.0Hz), 7.21-7.50(10H, m), 10.10(1H, s)
Example 3
25 Methyl 2-(4-(4-chlorophenyl)-2~oxo-4-oxazolin-5-
yl)propionate
4-(4-Chlorophenyl)-2-oxo-4-oxazoline (3.00 g) and

methyl acrylate (1.52 mL) were dissolved in methanol (15
mL), and a solution (0.30 mL) of 28% sodium methoxide

30 (NaOMe) in methanol was added. The obtained mixture was
stirred with reflux for 2 h, and the solvent was
concentrated under reduced pressure. Toluene (21 mL) and
water (21 mL) were added to the residue and the mixture
was stirred at room temperature for 1 h. The mixture was

35 cooled to not higher than 5°C and, after stirring for 1




61 17 February 2004 1 N R COOK' X~~O R4 R5 ERs wherein X is a hal ogen
atom and other synbols are as defined above, or a salt thereof, reacting
this conmpound with a conpound represented by the fornula: R19-H [R19 is s
as defined above] to give a conpound represented by the formula t N R COX
~ s~ ~RO ~wRa Rs Rs wherein the synbols in the fornula are as defined
above, or a salt thereof, subjecting this conpound to a_io reduction
reaction to give a conmpound represented by the formnul a1¥ hebruagy 20040 R4 R
R5 Rs wher ei h,t hiee symdisi iat edhe riyetaikavare asl dedigatedbyabove, or a salt

t hereof, reacti hi s canpoun ith a is.compound represented by the
forml a: Rlsg)%ggﬁ?]lorll’s aélnrgjgﬁtsgg\#alswcgﬁﬁéf’?%t%ﬁt al"f<y ergr(%&p 5P an
optional |l y sahdtisepmebyalr dthgroup]l ok)a Hleogenattialy sgent drdegi ve a

d t farmdl e Lsho g Bfers Rz L
compound T eptesent e d NI 9. 1D R 28 JBle 104 RS

February 2004 wherein Za i's a hal ogen atom or Is as defined
above), and 8PRRPURY N0ISS &rie YasldePPnld) abdvealerpurmls cryiséredsf-, and

reacting thigpgommouit Md tdeCRFBAURE LERT esemt £6; &y Jhe farmuka, Rz- OH
[RZ is as : .
data of the compound obtained in Example 1.

Example 4
5-(3~0xo-1-phenylbutyl)-4-phenyl-2-0ox0o-4-oxazoline

10 4-Phenyl-2-oxo-4-oxazoline (1.61 g) and
benzalacetone (1.46 g) were dissolved in acetonitrile
(20 mL), and methanesulfonic acid (0.96 mL) was added.
The obtained mixture was stirred at room temperature for
1 h and water (100 mL) and ethyl acetate (100 mL) were

15 added to the reaction mixture. The organic layer was
separated, washed twice with water (50 mL), and
concentrated under reduced pressure to give an oily
substance. The obtained oily substance was subjected to
silica gel column chromatography and eluted with n-

20 hexane-ethyl acetate (1:1). The solvent was evaporated
and isopropyl ether (50 mL) was added to the obtained
0ily substance to allow crystallization and the mixture
was stirred at room temperature for 1 h. The crystals
were collected by filtration and washed with isopropyl

25 ether (20 mL) to give the title compound (2.65 g; yield
86.3%) as white crystals. ’
Elemental analysis value for C;,H;;NO;

Calculated: C,74.25 ; H,5.58 ; N,4.56.
Found: C,;74.28 ; H,5.72 ; N,4.52.

30 NMR(CDCl3): 2.16 (3H, s), 3.02(1H, dd, J¥17.7 and 6.0Hz),
3.34(1H, dd, J=17.7 and 8.4Hz), 4.67(1H, dd, J= 8.4 and
6.0Hz), 7.21-7.50(10H, m), 10.10(1H, s).

Example 5
Methyl 2-(4-(4-methoxyphenyl)-2-oxo-4-oxazolin-5-

35 yl)propionate
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s defined above]. 16. Methyl

4- (4-chl orophenyl )-2-(2-nmet hyl i m dazol -1-yl ) 5-oxazol epropi onate. i0 63

/ NYE N, Prd Ndnf NSPZ/ NI *mi N@/ NI dZ/ Ndm N@wi NP4/ N, 4/ Nl w4/ N@& N

[ NZ/ N3G N@t/ NS4/ N4/ N@v Nd / Nal/ N2/ NN Nw / NPN4/N /N /NF/N /N /NG N4/ N/NGEN
[ N/ NZ/ NT/ N*Z/ N4/ N3G N Nml NP/ N/ NZ/ NG NG NP@ N3dG N3Z/ N' N

I NNF/ N Nz/ NN N N NP egqgqs( =N
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] ciat] ce/} ca} ca} (t:)g] ca;]-?a]_ﬂakfa]cy@\&r{;/\]@] )Célz}ljoecib/o]]—aabﬁa]zsaima] ca]am]ga] ca] i:a] i:a] i:a]
cajcaV]ca]ca! bdnt}yv r|.w nga ca]caV] caV] ca] cal.calca] cal cal] ca]ca]ca]ca
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1ec"$$" ' (()), miy-and/Bdydmhai¥ngar Wit | ealexdea\(JicaV] ea) cav} cados] ca] ca] ca] ¢
a] ca] ca] caV] cal ca] ca] ca] caV] calcaV]ca ca ca ca
0%302]2&3]+34g133%1167 55%%%%%“‘}%%2]‘8 whesheal erleplrnsakaal sl sl
<2>4>5>Q?S?T? AAAF i b § afama\NY ftbe] sal cavt cedf cajncavteaVpdaled’dq ca] ca] ca] ca]
caJca]ca]ca]c o a ca ACEPRRs DGHHHH

I +} | LK${@1AP%E§WUM]\?]%I k%’@}g}"gﬁ%ﬁ?%f\a/%]u]c%lat]%?g%éaﬁg?ca] 05] (%)g] cajcalc
a] ca] ca] ca] capdaycajeafamnq calscgrbapehieal ol daldadcd] €EAVPRA] ca] caV] ca] cal ~
F | * SaVaeeeaghhj-kkL | & &rdlsd ymand _hik BaobetpVibonGuasagl-abh Xkéat W4 ] caj caj caj c

aj cav] caj cav] caV|cajcajca)ca)cajcajcajca)ca)ca]calcalcaljcaV]ca)lcalcalfcalca
]I:-a\fjwca] Lavjwcé_]lgjé) ] Th]e s]olv]ent] wal: e\lapo]rat]ed ]and] thL oltai\Qed ]oil] U cal

qqgsst t *vwxyxxxRYy¥y¢2ean{11ddd wrem—kwnahel YkfraoWkbbl cad er £af omjrag] ca] ca caj
caV] caV] cal cal gaV] gaV] cal g3l el 3k aleal eal eal ol ol sekeavh el cal sl cal cal
AnBUzupkf a\ W sea] €a} calica] cakcakgal b3 cadmalmd]leaked] baVi et atalaza) ca] ca] ca
} (r:E]M\lcaXZ] f? L;%%ﬁhf%g g%%\?‘}lg%v]c%ap%a g!a]ggg g%({]/] ca \(lz\g]p%g]iég]lga] ca] ca] ca] caV]
ca] caV] ca] ca] caupoahda] ¢alTa]caMjedd] 24} ¢a) caj caealidge crystals.
Vil ZeiBdoysidagkta) Wl eal ol calical eatcarlicadcal cal caV] cal cal ca] cal cal ca
] ca] ca] ca] ca] ca] cal] caJ caJ caV] caV] ca] ca] ca] ca]ca]ca]ca
ow' &V] T[ _a<>PRaieHhessRf & \Mfq q%a] FaPciPca] Bal & ca] ca] ca] ca] ca] ca] ca]cal ¢
g]YS?J]YFg] ci'vl] C%M$E?] gaM? cad caj cavsca] &a]wl ca] c?] ca} ca}/l ci'vl J cal cal

~| wr mhc” a c] cal calca]calc cal.ch calc nal ca] ca] ca
] ca] ca] (F:)’\a] ca]WéfBﬁf‘X!’a] 8] cé]zga] }:Aaf]['?:g] @‘g% )c’a]zdag]alégg’ & ealeahen
Q\) O] wr mhc” Ykfa\eW(Be] ca} cal ca cai.ca))capcafcaea\d caMj&catigaV] ¢aféa] ca) ca] ca]
ca] ca] ca] caV] calca\]c calca] ca MS\ *+J) +#% 28l
*thd a\ bq]z}tﬂca(]az]ga] ?C:{]é] gg?%%g% ca 'glgj%(ga]'cg%éa} cal ca] ca] z:a] ca] cal] ca] caV]caV]c
a] ca] ca] ca] ca]mx=anpade€)] €a] ca] ca] ca] ca] ca! n39Jb”| w mhc”Ykfa\W]]]ca] cal]ca]ca]c
a] \c/Ja] Cf‘,} ca} calya¥hsayl ¢al caMl eaMsaleaghgabeaksal cat£a cial-sal ca] ca] ca] caj ca]
caV] caV] ca] ca
P_YacdG=?@7 T MPFREAYREEEVW ] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] caV] ca]
ca] ca] ca] caV] ca] ca] caj ceM@aareopvkagl §ap cat sl -anjaza|idakcas3.o g) was

T. z! qt [ a] wr ngb] Xkf a\ 'TcaJcalcaVlcal] cal.calgal cal calc Nalcal)] ca] ca] ca
]ca\ﬂch] La] "cnig] 5 3]"8 a%‘é?%‘é%ﬂ‘gﬁaolca ])cﬁ gaﬁ}'%gl}%g]%cﬁgcﬁlaa]ﬁ%&gkéﬁéﬂ Feal

Z' t 47} xsni d_Ykia\ AhH] kYieahgdeajea]dlicafcafeat)] eddedyV] 8aV] ehfen}adh] ca)l cal
caJca]ca]ca]calg ca - c an e solven

7e}_} a}\lQZ} f V]XI {I%le%war\ %gi %\?ﬁgg% ég%g} ca]lgg(} gg]fl] gat]‘ba] cda\}:]hca] cal\/] cg] cal] ca]
caV] ca] ca] ca] ca< aerakoavptal calds] cRAIEE A RFEEFRER) c SR IPPERA 1 {9 1 " # hr
#3$+% % WOBRIB(( () 1sb¥t8be1Zbkia WealeaVieakcahgad cadcaldeal cal caV] cal ¢
aU] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca] cal] ca] ca] calnca ca%ca\élacaU] cal ca

/ AOGD12* 2, 2102 BPBEdUB5 385668797, BogKETE0 s £o2™ FPRBBY VKIR W ] cal] ca] caV] ¢
a] ca] caV] ca] cabl&alicalcahaakas] 6adced aa] arld eahaay] caisaj caldwa] cal ca] cal ¢
ajcalcalcalcalca ™ :; .
L<M<:s:::::>?@\Y@5@e$,§€G>I5D5XDéEI§7Iﬁﬁrﬁlc.lPﬂ‘RﬁﬁfV\f%%ﬁa}eksf a\\ ] ca] ca] caU] ca] ¢
a} ca} ca]U] cia] cad 6] alcalbgaldi calaavd e ad oaVacsaledablich] cappadmal celreal] cal cal ¢
a] ca] ca] ca] ca _ : -

KKKKL L L NNOOPPPRESQFSEs FHUEUF YBRRERR Wik XSt o d° 28k F 2t W ta] ca] cav] ca] ca]
caV] ca] cal] ga] exdfglad aV] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] cal] ca] caV] caV] c
a] cal] ca] ca] ca mXXY-Z|

[O[LLL\\\]]]]]]~nnnnnn =777 ~ytoje [V]]ca] ca] ca] ca] ca] ca] ca] ca] ca]caV]caV
] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calU] ca] ca]ca]calcalcal " “wa
a+babcbdbbbbbt ccccndpdddeef f f Hf zf f f f gg~yt 0j e [ V] ] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] caV] ca] ca] ca] caV]caV]ca] ca] ca]ca] ca]ca]ca]c
al! gggghhhi i

i#i)i/iiiiijjkkkl T mm@Bn~ytoj e [ UV] ca] ca] ca] ca] ca] ca] ca] ca] caV] caV] ca




10% - & ()-=NKV }[9bCl ! h3. S 10%iu& ()- !3.S 10%& ()- !f)z10%

& ()-3" 10%& ()-!F$10%& ()- @10%& ()- V ~\;1l 8 10% & ()-9'h

10%GTGT& () -9! A 10% ()-9 10 10 10& ~10% ()-3.S 10%&' ()- :nzZN[9-\;

11 Pgl "10%& ()-! Tl "10%e& ()-!1&109%&" ()-| &L0UP& () - 10%E& ()-!3

10%z& ()-9NMA<~\: 111 PY1l 109 ()-90

109658 () - +S109G&' () - +S10%G& ()-!1"109%&' ()-! Pcl " 109&' () - MOPQRck| ~\: 111 - S%d0%
& ()-!SYL0%& ()-! 90SYL0% ()- & Z10%, () - 10G 10G 17 February 2004

10GL: ~ 109438 () - cwUb~\: | & MLOY&' ()-! "10%& ()-!110%& ()-! SYL0%& ()-! SYd0% [ &
()-1S%0%: ()-cl E}\=~\:114S10%& ()-T

110% & () - - l4-@3h ¥pHehyl XO@(10HE' 0y 1 &3 S P0Bu ) )@ -oxo-4-oxazoline

oo (g2 T HIOR (o 0ME 050 D08 (00 4 gy s

10% ()-!; 109@e(x;cempz-1@m (0. 15dMm&+\ wek € dissolved in methanol (30
109 ()-tc, &190 S&T trleé%y%%mlke YE %Q/%L) was added. The mixture
5 was stirred with reflux for 15 h. The reaction mixture
was concentrated under reduced pressure and isopropyl
ether (20 mL) was added to allow crystallization. The
crystals were collected by filtration and washed with
isopropyl ether to give the title compound (1.14 g;
10 yield 79.7%) as pale-yellow-brown crystals.
Elemental analysis value for C;.H;;NO:Cl
Calculated: C,60.11 ; H,5.04 ; N,5.01.
Found: C,59.84 ; H,5.04 ; N,5.02.
NMR(CDCl,): 1.27(3H, d, J=6.9Hz), 2.17(3H, m), 2.71(1H,
15 dd, J=17.9 and 6.3 Hz), 2.96(1H, dd, J=17.9 and 7.6 Hz),
3.51-3.58(14, m), 7.43-7.51(4H, m), 10.25(1H, s).
Example 8
Methyl 2-amino-4-(4-chlorophenyl)-5-oxazolepropionate
To a solution of 2-amino-4-(4-chlorophenyl)oxazole
20 (584 mg) and methyl acrylate (0.81 mL) in
dichloromethane (5.8 mL) was added dropwise titanium
tetrachloride (TiCl,) (0.99 mL) under ice-cooling. The
obtained mixture was allowed to warm to roém temperature
and stirred for 6 h. The solvent was evaporated and
25 water was added to the residue. The mixture was
extracted with ethyl acetate, and the extract was washed
with water and dried (MgSO,). The solvent was evaporated
and the residue was crystallized from isopropyl ether-
ethyl acetate (209 mg; yield 51.3%). Recrystallization
30 from isopropyl ether-ethyl acetate gave the title
compound as pale-yellow crystals.
Elemental analysis value for C;3H;;NC1IN,O;
calculated: C,55.62 ; H,4.67 ; N,9.98.
Found: C,55.48 ; H,4.52 ; N,10.00.
35 NMR(CDCl;): 2.67(2H, t, J=7.8Hz), 3.09(2H, t, J=7.8Hz),
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5 yl)propionate
4-(4-Chlorophenyl)-2-oxo-4-oxazoline (5.00 g) was

suspended in acetonitrile (15 ml) in a reaction vessél,
and the gas in the reaction vessel was substituted for
nitrogen gas. The obtained suspension was cooled and

10 conc. sulfuric acid (7.53 g) was added dropwise at 2-
10eC. Then methyl acrylate (4.41 g) was added dropwise
at 2-3°C. The obtained mixture was stirred at 20-30°C
for 1.5 h and methanol (15 ml) was added dropwise at 22-
25°C. After cooling, water was added dropwise at 5-8°C.

15 The precipitated crystals were collected by filtration,
washed with water (25 ml), 1% aqueous sodium
hydrogencarbonate (25 ml), water (25 ml) and diisopropyl
ether (25 ml), and dried under reduced pressure at 40°C
for 7 h to give the title compound (5.72 g, yield 79.4%)

20 as pale-red white crystals.
Example 10
Methyl 3-[2-ox0-4-(4-trifluoromethylphenyl)-4-oxazolin-
S5-yl]propionate

A mixture of 4-(4-trifluoromethylphenyl)-2-oxazolone

25 (10.8 g), methyl acrylate (8.10 g), boron trifluoride
diethyl ether complex (6.68 g) and toluene (50 mL) was
stirred with heating under reflux for 3 h. The reaction
mixture was concentrated and poured into iced water (200
mL). The precipitated solid was collected by filtration,

30 washed with water and air-dried. Recrystailization from
isopropyl alcohol-isopropyl ether gave the title
compound as pale-yellow prism crystals (4.00 g, 27%).
melting point: 156-157°C.

Example 11
35 Methyl 3-[2-0%x0-4-(3’,4'-dichlorophenyl)-4-oxazolin-5-
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omp (8.5 g) and toluene (100 mL) was
5 stirred with heating under reflux for 12 h. The reaction
mixture was concentrated and poured into iced water (500
mL). The precipitated solid was collected by filtration,
washed with water and air-dried to give the title
compound as crystals (9.0 g, 75%). Recrystallization
10 from ethyl acetate-hexane gave pale-yellow prism
crystals. melting point: 129-130°C.
Reference Example 1
4-(4-Chlorophenyl)-2~oxo-4-oxazoline.
To a mixture of 4'-chloro-2 -hydroxyacetophenone
15 (3.41 g), potassium cyanate (3.25 g) and isopropanol (15
mL) was added dropwise acetic acid (2.88 g) at 50°C. The
obtained mixture was stirred at 50°C for 5 h and water
(34 mL) was added. The precipitated crystals were
collected by filtration, and washed with water and then
70 with isopropyl ether to give 4-{4-chlorophenyl)-2-oxo-4-
oxazoline (3.33 g; yield 85.1%).
NMR(DMSO-dg): 7.50(2H, d, J=8.6Hz), 7.58(2H, d, J=8.6Hz),
7.73(1H, s), 11.39(1H, bs)
Reference Example 2
25 4-Phenyl-2-oxo-4-oxazoline
In the same manner as in Reference Example 1, the
title compound was obtained (yield 64.1%).
NMR(CDCly): 7.13(1H, s), 7.26-7.44(5H, m)
Reference Example 3
30 2-Amino-4-(4-chlorophenyl)oxazole
To a mixture of 4-chloro-2’-hydroxyacetophenone
(17.06 g), cyanamide (5.04 g) and methanol (170 mL) was
added dropwise 28% sodium methoxide under ice-cooling.
The obtained mixture was allowed to warm to room

35 temperature and stirred for 2 h. Water (34 mL) was added,
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MM F Sam&PRinn chromatography and eluted with ethyl acetate-n-

5 heptane (1:2) to give the title compound as yellow
crystals (2.84g; yield 14.6%). Recrystallization from
ethyl acetate-n-heptane gave yellow crystals.

Elemental analysis value for CygH,;ClN,O
Calculated: C, 55.54; H, 3.63; N, 14.39

10 Found: C, 55.49; H, 3.61; N, 14.35
NMR (DMSO-d¢): 6.76(2H, bs), 7.42(2H, d, J=8.8Hz), 7.65(2H,
d, J=8.5Hz), 7.92(1H, s)

Reference Example 4
Methyl 2-chloro-4-(4-chlorophenyl)-5-oxazolepropionate

15 To a mixture of methyl 4-(4-chlorophenyl)-2-oxo-4-
oxazoline-5~propionate (823.7 g) and phosphorus
oxychloride (1090 mL) was added pyridine (235.5 mL) and
the mixture was stirred at 90°C for 8 h and allowed to
stand overnight at room temperature. A solution obtained

20 by diluting the obtained mixture with acetonitrile (2471
mL) was added dropwise to water (8237 mL) at not higher
than 35°C. Then water (4119 mL) was added and the
precipitated crystals were collected by filtration to
give the title compound (805.4 g, yield: 91.7%).

25 NMR(CDCl,;): 2.74 (2H, t, J=7.8Hz), 3.19(2H, t, J=7.8Hz),
3.69(3H, s),7.37-7.42(2H, m), 7.56-7.60(2H, m)

Reference Example 5
Methyl 4-(4-chlorophenyl)-2-(2-methylimidazol-1l-yl)-5-
oxXazolepropionate

30 A mixture of methyl 2-chloro-4-(4-chlorophenyl)-5-
oxazolepropionate (805.4 g), 2-methylimidazole (1101.7
g) and dimethyl sulfoxide (2416 mL) was stirred at 110°C
for 8 h and water was added to the obtained mixture. The
mixture was extracted with ethyl acetate and the extract

35 was washed with 5% brine. The solvent was evaporated and
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240% % The precipitated crystals were collected by filtration
and washed with ethyl acetate-n-heptane (1:3) to give

5 the title compound (716.6 g, yield: 77.2%).

NMR(CDCl;): 2.76-2.81(5H, m), 3.27(2H, t, J=7.6Hz),
3.70(34, s), 7.00(1H, d4, J=1.7Hz), 7.41-7.45(3H, m),
7.62-7.66(2H, m)

Reference Example 6

10 4-(4-Chlorophenyl)-5-(3-hydroxypropyl)-2-(2-

methylimidazol-l-yl)oxazole

To a solution of methyl 4-(4-chlorophenyl)-2-(2-
methylimidazol-1-yl)-5-oxazolepropionate (716.6 g) in
toluene (7166 ml) was added dropwise sodium bis(2-

15 methoxyethoxy) aluminum hydride (70% toluene solution,
957.6 g) at not higher than 5°C over 4 h. To the ‘
reaction mixture was added dropwise 10% aqueous Rochelle
salt solution (7166 ml) at not higher than 10°C and the
precipitated crystals were collected by filtration. The

20 obtained crystals were washed with 10% Rochelle salt and
water, and dried under reduced pressure. The residue was
suspended in a mixture of ethyl acetate (717 mL) and
isopropyl ether (2866 mL) and the suspension was stirred
at room temperature for 3 h. The obtained crystals were

25 collected by filtration to give the title compound (509
g, yield: 77.3%).

NMR(CDCl;): 1.98-2.35(2H, m), 2.76(3H, s), 3.06(2H, t,
J=7.7Hz), 3.76(2H, t, J=6.0Hz), 6.98(1H, d, J=1.5Hz),
7.39-7.46(3H, m), 7.63-7.66(2H, m)

30 Reference E#ample 7
4-(4-Chlorophenyl)-2-(2-methylimidazol-1-yl)-5-(3-(2-
methylphenoxy)propyl)oxazole

To a solution of 4-(4-chlorophenyl)-5-(3-
hydroxypropyl)-2-(2-methylimidazol-1l-yl)oxazole (509 g),
35 triethylamine (254.6 mL) in toluene (4072 mL) was added
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109 () -! Y1Q¥©8btaidédd mixture and a solution of NaOH (255 g) in

5 water (1018 mL) was further added. The mixture was
heated under reflux for 1 h. After cooling, the toluene
layer was separated and washed with 1N aqueous NaOH
solution (4072 mL x 3) and then with 5% aqueous NaCl
solution. The solvent was evaporated and the obtained

10 crystals were recrystallized from ethanol-water (9:1) to
give the title compound (595.6 g, yield: 91.2%).
NMR(CDCl;): 2.24-2.31(5H, m), 2.75(3H, s), 3.18 (2H, t,
J=7.6Hz), 4.06(2H, t, J=5.7Hz), 6.76(1H, d, J=8.1Hz),
6.85-6.90(1H, m), 6.98 (1H, d, J=1.7Hz), 7.11-7.17(2H,

15 m), 7.33-7.36(2H, m), 7.41 (1H, d, J=1.6Hz), 7.59-
7.62(2H, m)

Elemental analysis value for C;;H;;N;0,Cl
Calculated: C,67.73 ; H,5.44 ; N,10.30.
Found: C,67.63 ; H,5.38 ; N,10.30.

20 Reference Example 8

Methyl 2-bromo-4-(4-chlorophenyl)-5-oxazolepropionate
To a solution of methyl 2-amino-4-(4-chlorophenyl)-

5-oxazolepropionate (201 mg) in 48% aqueous HBr was

added water (4 mL) and a solution of NaNO; (60 mg) in

25 water (0.1 mL) was added dropwise under ice-cooling.
After stirring the obtained mixture for 1 h, water was
added and the mixture was extracted with ethyl acetate.
The ethyl acetate layer was washed with water and the
solvent was evaporated. The residue was subjected to

30 silica gel éhromatography and eluted with hexane-ethyl
acetate (4:1) to give the title compound.

NMR(CDCls): 2.77 (2H, t, J=6.0Hz), 3.18(2H, t, J=6.0Hz),
3.71(3H, s), 7.48(2H, d, J=8.5Hz), 7.99(2H, d, J=8.5Hz)
Reference Example 9

35 4-(4-Chlorophenyl)-2-(2-methylimidazol-1-yl)-5-(3-(2~-
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methylimidazol-l-yl)oxazole (10.00 g) was suspended in
tetrahydrofuran (100 ml) and diisopropylethylamine (6.11

5 g) was added to the obtained suspension. Methanesulfonyl
chloride (5.41 g) was added dropwise while maintaining
the mixture at not higher than 10°C. The obtained
mixture was stirred for 40 min and o-cresol (5.11 g) was
added. NaOH (5.0 g) and tetrabutylammonium bromide (0.51

10 g) were dissolved in water (20 ml) and the obtained
solution was added to the reaction mixture.

The obtained mixture was stirred with heating under
reflux for 2 h, cooled to about 35°C and separated. The
organic layer was washed 3 times with 1IN aqueous NaOH

15 (50 ml) and once with 5% brine (50 ml) and concentrated
under reduced pressure. To the concentration residue was
added a mixture (25 ml) of methanol modified ethanol-
ethyl acetate (1:1) and the mixture was dissolved by
heating. The obtained solution was stirred at room

20 temperature to allow crystallization, and the mixture
was stirred at the same temperature for 1 h. Further,
water (25 ml) was added dropwise and the mixture was
stirred at not higher than 10°C for 1 h. The crystals
were collected by filtration, washed with a mixture (50

25 ml) of methanol modified ethanol-water (8:2) and a
mixture (50 ml) of methanol modified ethanol-water (1:9),
and dried under reduced pressure at 45°C to give the
title compound (11.31 g. yield 88.0%) as pale-yellow
white crystals.

30 The vbtained crystals (10.00 g) were dissolved-in a
mixture (40 ml) of methanol modified ethanol-water (9:1)
by heating at about 70°C. Activated carbon (0.5 g) was
added to the obtained solution and the mixture was
stirred for 10 min. The activated carbon was removed by

35 filtration and washed with a mixture (10 ml) of methanol
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TSnL0% ; ()byzﬂgbﬁgaqyonjihd washed with a mixture (50 ml) of

methanol modified ethanol-water (9:1) and water (50 ml),

and dried under reduced pressure at 50°C to give a pure
product of the title compound (9.40 g, yield 94.0%) as
nearly white crystals.

10 Reference Example 10

Unground crystals (30.804 kg) of 4-(4-chlorophenyl)-
2-(2-methylimidazol-1-yl)-5-(3-(2-methylphenoxy)-
propyl)oxazole were ground in a Jet Mill (Nippon
Pneumatic Mfg. Co., Ltd.: PIJM-100SP) using nitrogen gas

15 (grinding pressure:3.08 kgf/cm?’) to give a ground product
(30.401 kg, particle size: 2.7 um (average particles)).
Reference Example 11
2-Hydroxy-4'-trifluoromethylacetophenone

A mixture of 2-bromo-4’-trifluoromethylacetophenone

20 (40.0 g), sodium formate (40.0 g) and methanol (200 mL)
was heated under reflux and stirred for 6 h. The
reaction mixture was concentrated and poured into water
(500 mL). The precipitated solid was collected by
filtration, washed with water and air-dried to give the

25 title compound as crystals (24.5 g, 80%). melting point:
112-114-°cC.

Reference Example 12
2-0x0-2-(4-trifluoromethylphenyl)ethyl phenylcarbonate

To a mixture of 2-hydroxy-4'-

30 trifluoromethylacetophenone (24.0 g), pyridine (10.3 qg)
and tetrahydrofuran (200 mL) was added dropwise phenyl
chlorocarbonate (20.4 g) under ice-cooling, and the
mixture was stirred at room temperature for 1 h. The

reaction mixture was concentrated, poured into water

35 (500 mL) and extracted with ethyl acetate (150 mL x 2}).
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5 tltle compound as crystals (18.9 g, 53%). melting point:
134-135°C.
Reference Example 13
4-(4-Trifluoromethylphenyl)-2-oxazolone
A mixture of 2-0x0-2-(4-trifluoromethylphenyl)ethyl
10 phenylcarbonate (18.0 g), ammonium acetate (20 g) and
acetic acid (100 mL) was stirred with heating under
reflux for 1 h. The reaction mixture was concentrated
and poured into iced water (200 mL). The precipitated
solid was collected by filtration, washed with water and
15 air-dried to give the title compound as crystals (10.8 g,
85%). Decomposed at 250°C or higher.
Reference Example 14
Methyl 2-chloro-4-{4-trifluoromethylphenyl)-5-
oxazolepropionate
20 A mixture of methyl 3-[2-0x0-4-(4-
trifluoromethylphenyl)-4-oxazolin-5-yl]propionate (3.90
g), phosphorus oxychloride (11.5 g) and pyridine (0.98
g) was heated to 100-105°C and stirred for 1 h. The
reaction mixture was added dropwise to warm water (100
25 mL, 30°C), and the mixture was extracted with ethyl
acetate (150 mL x 2). The organic layer was washed with
saturated brine (100 mL) and dried over anhydrous
magnesium sulfate. The organic layer was concentrated
and the residue was subjected to silica gel column
30 chromatography and the title compound was obtained as a
yellow oil (2.66 g, 64%) from an eluate from ethyl
acetate-hexane (1:4, v/v).
NMR(CDC1l;)d: 2.77(2H, t, J=7 Hz), 3.24(2H, t, J=THz),
3.70(3H, s), 7.68(2H, d, J=8.5Hz), 7.78(2H, d, J=8.5Hz).

35 Reference Example 15
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A mixture of methyl 2-chloro-4-(4-

trifluoromethylphenyl)-5-oxazolepropionate (1.33 g), 2-

5 methylimidazole (1.33 g), potassium carbonate (2.00 g)
and N-methylpyrrolidone (10 mL) was stirred at 110°C for
2 h. The reaction mixture was poured into iced water
(100 mL), and the precipitated crystals were collected
by filtration, washed with water and air-dried to give

10 the title compound as crystals. Recrystallization from
ethyl acetate-hexane gave pale-yellow prism crystals
(1.07 g, 71%). melting point: 94-95°C.
Reference Example 16
2-(2-Methyl-1l-imidazolyl)-4-(4-trifluoromethylphenyl)-5-

15 oxazolepropanol

Methyl 2-(2-methyl-l-imidazolyl)-4-(4-

trifluoromethylphenyl)-5-oxazolepropionate (1.00 g) was
dissolved in toluene (15 mL). To the obtained solution
was added dropwise a mixture of a 70% solution (1.20 g)

20 of sodium bis(2-methoxyethoxy)aluminum hydride in
toluene and toluene (5 mL) at 0°C, and the mixture was
stirred at 0°C for 30 min. To the reaction mixture was
carefully added a 10% aqueous solution (50 mL) of
potassium sodium (+)-tartrate tetrahydrate, and the

25 mixture was stirred at room temperature for 1 h. The
precipitated c}ystals were collected by filtration,
washed successively with a 10% aqueous solution of
potassium sodium (+)-tartrate tetrahydrate, pure water
and isopropyl ether, and air-dried to give the title

30 compound as crystals (0.75 g, 81%). Recrystallization
from ethyl acetate-isopropyl ether gave pale-yellow
prism crystals. melting point: 127-129°C.
Reference Example 17
2-(2-Methyl-1-imidazolyl)-5-[3-(2-methylphenoxy)propyl]-

35 4-(4-trifluoromethylphenyl)oxazole
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To a mixture of 2-(2-methyl-l-imidazolyl)-4-(4-
trifluoromethylphenyl)-5-oxazolepropanol (700 mg), 2-
methylphenol (432 mg), tributylphosphine (607 mg) and
tetrahydrofuran (10 mL) was added 1,1’-{azodicarbonyl)-
5 dipiperidine (750 mg) at room temperature and the
mixture was stirred for 1 h. The reaction mixture was
concentrated and the residue was subjected to silica gel
column chromatography. The title compound was obtained
as crystals from an eluate from ethyl acetate-hexane
10 (2:3, v/v). Recrystallization from acetone-isopropyl
ether gave colorless prism crystals (591 mg, 67%).
melting point: 101-102°C.
Reference Example 18
2-Hydroxy-3',4’-dichloroacetophenone
15 A mixture of 2-bromo-3‘,4‘-dichloroacetophenone
(78.0 g), sodium formate (68.0 g) and methanol (300 mL)
was heated under reflux and stirred for 16 h. The
reaction mixture was concentrated and poured into water
(1 LY. The precipitated solid was collected by
20 filtration, washed with water and then with isopropyl
ether, air-dried, and further dried under reduced
pressure at 40°C to give the title compound as crystals
(25.0 g, 42%). Recrystallization from ethyl acetate-
hexane gave pale-yellow prism crystals. melting point:
25 115-118°C
Reference Example 19
4-(3 ,4 -Dichlorophenyl)-2-oxazolone
A mixture of 2-hydroxy-3’,4‘-dichloroacetophenone
(10.3 g), potassium cyanate (8.1 g) and 2-propanol (100
30 mL) was heated to 50°C, and acetic acid (6.0 g) was
slowly added dropwise. The mixture was stirred at 50°C
for 2 h. The reaction mixture was concentrated and
poured into iced water (200 mL). The precipitated solid
was collected by filtration, washed with water and air-

35 dried to give the title compound as crystals (6.0 g,
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Reference Example 20
Methyl 2-chloro-4-(3,4-dichlorophenyl)-5-
5 oxazolepropionate
A mixture of methyl 3-[4-(3,4-dichlorophenyl)-2-oxo-
4—oxazolin—5—yl]propionate (9.0 g), phosphorus
oxychloride (26.2 g) and pyridine (2.25 g) was heated to
100-105°C and stirred for 1 h. The reaction mixture was
10 added dropwise to warm water (100 mL, 30°C) and
extracted with ethyl acetate (150 mL x 2). The organic
layer was washed with saturated brine (100 mL) and dried
over anhydrous magnesium sulfate. The organic layer was
concentrated and the residue was subjected to silica gel
15 column chromatography. The title compound was obtained
as a yellow oil (5.00g, 52%) from an eluate from ethyl
acetate-hexane (1:4, v/v).
NMR(CDC1l3)d: 2.76(2H, t, J=7 Hz), 3.20(2H, t, J=7Hz),
3.70(3H, s), 7.49(2H, d, J=1Hz), 7.79(1H, d, J=1Hz).
20 Reference Example 21
Methyl 4-(3,4-dichlorophenyl)-2-(2-methyl-1l-imidazolyl)-
5-oxazolepropionate
A mixture of methyl 2-chloro-4-(3,4-dichlorophenyl)-
5-oxazolepropionate (1.00 g), 2-methylimidazole (0.82 g),
25 potassium carbonate (0.69 g) and N,N-dimethylformamide
(20 mL) was stirred at 120°C for 1 h. The reaction
mixture was poured into iced water (100 mL) and the
precipitated crystals were collected by filtration,
washed with water and then with isopropyl ether and air-
30 dried to give the title compound as crystals.
Recrystallization from ethyl acetate-isopropyl ether
gave pale-yellow prism crystals (0.82 g, 72%). melting
point: 116-117°C
Reference Example 22

35 4-(3,4-Dichlorophenyl)-2-(2-methyl-1-imidazolyl)-5-
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5 dropwise a mixture of a 70% solution (0.81 g) of sodium
bis(2-methoxyethoxy)aluminum hydride in toluene and
toluene (2 mL) at 0°C and the mixture was stirred at 0°C
for 1 h. To the reaction mixture was carefully added a
10% aqueous solution (50 mL) of potassium sodium (+)-
10 tartrate tetrahydrate and the mixture was stirred at
room temperature for 1 h. The precipitated crystals were
collected by filtration, washed successively with a 10%
aqueous solution of potassium sodium (+)-tartrate
tetrahydrate, pure water and isopropyl ether, and air-
15 dried to give the title compound as crystals (0.46 g,
74%). Recrystallization from acetone-hexane gave pale-
yellow prism crystals. melting point: 140-141°C
Reference Example 23
4-(3,4-Dichlorophenyl)~2-(2-methyl-1-imidazolyl)-5-[3-
20 (2-methylphenoxy)propyl]oxazole
To a mixture of 4-(3,4-dichlorophenyl)-2-(2-methyl-
l-imidazolyl)-5-oxazolepropanol (352 mg), 2-methylphenol
(216 mg), tributylphosphine (405 mg) and tetrahydrofuran
(10 mL) was added 1,1’'~(azodicarbonyl)dipiperidine (450
25 mg) at room temperature, and the mixture was stirred for
1 h. The reaction mixture was concentrated and the
residue was subjected to silica gel column
chromatography. The title compound was obtained as
crystals from an e}uate from ethyl acetate-hexane (2:3,
30 v/v). Recrystallization from acetone-isopropyl ether
gave colorless prism crystals (271 mg, 61%). melting
point: 116-117°cC. '
Reference Example 24
4-(4-Chlorophenyl)-2-(2-methyl-1-imidazolyl)-5-(3-(2-
35 methylphenoxy)propyl)oxazole hydrochloride
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compound.
Elemental analysis value for C,3;H;;C1N;0-HC1-1/3H,;0
Calculated: C, 61.35; H, 5.30; N, 9.33

10 Found: C, 61.61; H, 5.24; N, 9.37
NMR(CDCl;)d: 2.20(3H, s), 2.25-2.38(2H, m), 3.17(3H, s),
3.25(2H, t, J=7.2Hz), 4.08(2T, t, J=5.2Hz), 6.76(1H, d,
J=8.2Hz), 6.88(1H, t, J=7.2Hz), 7.13(2H, t, J=7.2Hz),
7.37-7.43(3H, m), 7.52-7.61(3H, m).

15

Industrial Applicability

According to the production method of the present

invention, a carbon-carbon bond can be directly formed

20 on oxazole unsubstituted at the 5-position. The present
invention provides an industrially advantageous,
economical, easy and convenient production method for
forming a carbon-carbon bond at the 5-position of
oxazole. In addition, according to the production method

25 of the present invention, introduction of a carbon
substituent before constructing an oxazole ring is not
necessary. Consequently, various 5-substituted oxazole
derivatives can be synthesized without limitation on a
starting material.

30
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wherein
R' and R? are each a hydrogen atom, an optionally
substituted hydrocarbon group or an
optionally substituted heterocyclic group,
10 R’ is an electron-withdrawing group, and

R*, R’ and R®
are each a hydrogen atom or an optionally
substituted hydrocarbon group,'or a salt
thereof, which method comprises reacting a

15 compound represented by the formula

2 R
by

wherein the symbols in the formula are as defined above,

1

or a salt thereof, with a compound represented by the

formula

20
wherein the symbols in the formula are as defined above,

or a salt thereof, in the presence of an acid or a base.

2. The production method of claim 1, wherein R' and R’

25 are each a hydrogen atom, an optionally substituted
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alkyl group, an optionally substituted aralkyl group, an
optionally substituted aryl group or an optionally

substituted heterocyclic group.

5 3. The production method of claim 1, wherein R! is an
optionally substituted aryl group or an optionally

substituted aromatic heterocyclic group.

4. The production method of claim 1, wherein R' is an

10 optionally substituted phenyl group.

5. The production method of claim 1, wherein R? is a

hydrogen atom.

15 6. The production method of claim 1, wherein R*, R’ and
R® are each a hydrogen atom, an optionally substituted

alkyl group or an optionally substituted aryl group.

7. The production method of claim 1, wherein R*, R’ and

20 R® are each a hydrogen atom.

8. The production method of claim 1, wherein R> is -CN,

-COOR’ (R’ is a hydrogen atom or an optionally

substituted hydrocarbon group) or -COR? (R’ is a hydrogen
25 atom, an optionally substituted hydrocarbon group or an

optionally substituted heterocyclic group).
9. The production method of claim 1, wherein R’ is -CN.

30 10. The production method of claim 1, wherein R’ is
-COOR’ (R’ is a hydrogen atom or an optionally
substituted alkyl group).

11. The production method of claim 1, wherein R® is -COR®

35 (R® is a hydrogen atom, an optionally substituted alkyl
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13. A method of producing a compound represented by the

formula
wherein ‘

10 R} is a hydrogen atom, an optionally substituted
hydrocarbon group or an optionally
substituted heterocyclic group,

R® is an electron-withdrawing group,

R‘, R®> and R®
15 are each a hydrogen atom or an optionally
substituted hydrocarbon group, and
R'® is an optionally substituted amino group, or
a salt thereof, which method comprises reacting a

compound represented by the formula

20

wherein the symbols in the formula are as defined above,
or a salt thereof, with a compound represented by the

formula

25
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l4. A method of producing a compound represented by the

5 formula

wherein
R} is a hydrogen atom, an optionally substituted
hydrocarbon group or an optionally
10 substituted heterocyclic group,

R*, R’ and R°®
are each a hydrogen atom or an optionally
substituted hydrocarbon group,

R'® is an optionally substituted heterocyclic

15 group containing nitrogen, which is bonded

via a nitrogen atom, and

R?° is an optionally substituted hydrocarbon
group, or a salt thereof, which method

comprises reacting-a compound represented by the formula

2 R
A

wherein R? is a hydrogen atom, an optionally substituted

1

20

hydrocarbon group or an optionally substituted
heterocyclic group, and the other symbol is as defined
above, or a salt thereof, with a compound represented by

25 the formula
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wherein R’ is a hydrogen atom or an optionally

substituted hydrocarbon group, and other symbols are as

defined above, or a salt thereof, in the presence of an
5 acid or a base to give a compound represented by the

formula

wherein the symbols in the formula are as defined above,
or a salt thereof, subjecting this compound to
10 halogenation reaction to give a compound represented by

the formula

wherein X is a halogen atom, and other symbols are as
defined above, or a salt thereof, reacting this compound

15 with a compound represented by the formula: R'’-H [R!’ is

as defined above] to give a compound represented by the

formula

wherein the symbols in the formula are as defined above,

20 or a salt thereof, subjecting this compound to a
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RW

wherein the symbols in the formula are as defined above,
5 or a salt thereof, reacting this compound with a
compound represented by the formula: R!'°Ss0,Cl [R!° is an
optionally substituted alkyl group or an optionally
substituted aryl group] or a halogenating agent to give

a compound represented by the formula

10
wherein Za is a halogen atom or -0SO;R'® (R'® is as
defined above), and other symbols are as defined above,
or a salt thereof, and reacting this compound with a
compound represented by the formula: R*°-OH [R?° is as

15 defined above].

15. A method of producing a compound represented by the

formula

20 wherein
R is a hydrogen atom, an optionally substituted
hydrocarbon group or an optionally

substituted heterocyclic group,
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substituted hydrocarbon group,
RY® is an optionally substituted heterocyclic
5 group containing nitrogen, which is bonded
via a nitrogen atom, and
R?° is an optionally substituted hydrocarbon
group, or a salt thereof, which method

comprises reacting a compound represented by the formula

iy

R 0

wherein R'® is an optionally substituted amino group and

10

the other symbol is as defined above, or a salt thereof

with a compound represented by the formula

5

R'00C R

R* RS

15 wherein R’ is a hydrogen atom or an optionally
substituted hydrocarbon group, and other symbols are as
defined above, or a salt thereof, in the presence of an

acid to give a compound represented by the formula

R1
N— COOR’
]
R18/ko g R4

R R

20 wherein the symbols in the formula are as defined above,
or a salt thereof, subjecting this compound to
halogenation reaction to give a compound represented by

the formula

61




10Z 10Z 10Z: 10%Z& () - 810%Z& () - pppqqqqwWU3~_=

101 FF10%& () -1 FF10%& () -1 3810% / & ()-13&10% /& ()-! 1FS3 109 ()- ! FS3
109% () - qqr %s 7s=sHswUe~ = 10! 3Y4

10% & ()- @ N-109%5=5=& ()-!a-10% /& ()-!*$10% /& ()-S! F1 Z10% / & () -! FF10% (
) - Hssssssss*t~]; 10!'110%& ()- <109%G&6& ()- Z109B&' ()- 10/ 10/

10/ 10% & ()-13Y4 10% /& ()- @ttt +uOuduuzX9~] ;

10! &1098& 8 S, 3LS10% ()-!3LS10% B B& () - 1098& () - ! Tdokeruasy 2004

| 8109BB& ()~ UUUVVVYZX6~]; 101! 8*100@2&' () ! S *10%MBMB& ()- ! *10%& ()-!h
S10%BB ()--| c&¥: 10% B B& () - 2109 rolwwamb @ 10! ! 8! V3 10941 & () -
710%08' ()- 10B 10B 10B: 10%B& () - %3&] SYBE' () - wabxxxxx} [ 9b@ 10! 11 Om
10%00%' ()-! m 10%' () - 10%0' () - 5105 § O4OHOR! () - - | ° 3f

10%008&' () - xx0yl ytyvyy}[ 9b@ X

wherein X is a halogen atom, and other symbols are as

defined above, or a salt thereof, reacting this compound

with a compound represented by the formula: R!’-H [RY is
5 as defined above] to give a compound represented by the

formula

wherein the symbols in the formula are as defined above,
or a salt thereof, subjecting this compound to a
10 reduction reaction to give a compound represented by the

formula

wherein the symbols in the formula are as defined above,
or a salt thereof, reacting this compound with a

15 compound represented by the formula: R'°so,Cl [R!? is an
optionally substituted alkyl group or an optionally
substituted aryl group] or a halogenating agent to give

a compound represented by the formula
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