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1 DESCRI PTI ON PROCESS FOR PRODUCTI ON OF

3- [ 5¢ [ 4- ( CYCLOPENTYLOXY) -

2- HYDROXYBENZOYL] - 2- [ ( 3- OXO 2- SUBSTI TUTED-

2, 3- DI HYDRO- 1, 2- BEZI SOXAZQOL- 6- YL)

VETHOXY] PHENYL] PROPI ONATE TER AND | NTERVEDI ATE FOR
THE PROCESS TECHNI CAL FI ELD [0001] The present
invention relates to a Ao prepari ng
3-{5-[4-(cycl opentyl oxy -2-hy&€§¥§benzoyl]-2- 5

[ ( ProXEsd suhstidanrer 2H3-i hydr 0- 14 2¢denzd Soxezodx ) -

yl ) met hoxy] phenyl } propi onic acid ester and an

i nt er mregdi-AYBRORBRENE OY BACKGROINDXART -spB8Q2Irut@D-
3-{5-[4-(cycl opentyl oxy) - 2- hydr oxybenzoyl ] - 2-

[ (3- hydr oxy-2,, 2T IRDXgZ0t BEE L SOXAZOL~6-YL)

yl ) met hoxy] phenyl } propi oni c acid (henceforth referred
to as T-5224) haETHOBXEIBNM] RRGEENAFE ti c action
and has an osteocl astic suppressing action,
furthernore, it 1BSTBRyBND EEFEBMEQ Adkcel | ent

phar macoki netics and is valuable as an antirheumatic
agent (Non-patent dodifthenttE BROGESS24 is prepared by
deprotecting 3-{5-[4 2

(cycl opentyl oxy) - 2- hydr oxybenzoyl ] - 2- [ ( 3- oxo0- 2-

TECHNICAL FIELD
[0001)

The present invention relates to a method for
preparing 3-{5-[4- (cyclopentyloxy)-2-hydroxybenzoyl]-2-
[ (3-oxo~2~substituted-2,3-dihydro-1,2-benzisoxazol-6-
vl)methoxylphenyllpropionic acid ester and an

intermediate thereof.

BACKGROUND ART
[0002]

3= {5~ [4~- (cyclopentyloxy)-2-hydroxybenzoyl]-2-
[ (3-hydroxy-1,2-benzisoxazol-6-
yvl)methoxylphenyl}propionic acid (henceforth referred
to as T-5224) has an excellent antiarthritic action and
has an osteoclastic suppressing action, furthermore, it
is very safe, has excellent pharmacokinetics and is
valuable as an antirheumatic agent (Non-patent document
1).

T-5224 1s prepared by deprotecting 3-{5-([4-



substituted-2, 3-dihydro-1, 2-benzi soxazol - 6-

yl ) met hoxy] phenyl } propi onic acid ester (henceforth,
referred to as T-5224 internediate) (Patent docunent

5 1). The T-5224 internmediate is prepared by reacting
6- (br omonet hyl ) - 2- (et hoxy hyl)-1, 2-

benzisoxazol 3(2H)-one (henceforth referred to as

bso L¥»-3 10
A e s Lt AR p R
reglﬁf&[@ﬂtuﬁ@ﬂ% P epNAELON, 2 beRppdbRigol-8) with
3-{5-[4- cyclopentyloxy) 2- hydroxybenzoyl] 2-

hyeln sty g Pl pit ep B T net 1y | eeséer (hérseebothh
referred to as preparation internediate 2) (Patent 15

damffeented ) to HoseR€52 2 Hr apee atedbat @l ef bedeat eddedmand
preparation internedi ate 1-2 both have drawbacks such
Saslithat they both (a) are oil substances and (b) have
low purity and stability. 20 The gre paration nmet hods
for the preﬁHﬂ%tTtﬁ?24n%%t@@ﬂ$%}% q 1SaﬂHeB§éEQrBY|on
internedi ate 1- ot h have dr awbacks such_as tE
ica

tr@aqficynq e%uik?léor@:%%%%l Df DB RRYREERY b5~ Lt

d. and
DT R G of e ke Aot FaRtE, hoke %%a%dha%e ©)
hi gh hl hyl h
p'rpgrpaé2%%%%%‘r%t%f’rﬁé’§%;%p5?§{.%rn oF R Ebhens 8 el ias

10drﬁﬂ9§&5§w§@Fﬁb§§ lf?ﬁ—ﬁénﬁigoéazole (henceforth referred

to as preparation intermediate 1-2) with 3-{5-[4-
cyclopentyloxy)~2~hydroxybenzoyl] -2-

hydroxyphenyl }propionic acid methyl ester (henceforth
referred to as preparation intermediate 2) (Patent

15 document 1).

However, preparation intermediate 1-1 and
preparation intermediate 1-2 both have drawbacks such
as that they both (a) are oil substances and (b} have
low purity and stability.

20 The preparation methods for the preparation
intermediate 1-1 and preparation intermediate 1-2 both
have drawbacks such as that they (c) require complex
procedures such as silica gel column chromatography,
(d) have low yield and (e) use raw materials which are

25 dangerous and have a high toxicity (chloromethyl methyl
ether).

The preparation method for preparation

intermediate 2 has drawbacks such as that it (f)



requires conplicated procedures such as distillation
and col um chromat ography and (g) uses extrenely
expensi ve, flanmmable and self-reactive reagents
(azodi car bonyl compounds such as diethyl 5
azodi car boxyl at e and dllsopr$pyl azodi car boxyl at e),
and (h) a large anount of um num chl ori de waste

SOl il OFe s Wb 1 S0 65 SOORL BXst §88H NEBt §ikBillation
generated. By reacting preparation internediate 1-1 or

Preaparad 1 @ih | X esi@eh g oy 2amdi t g Prepas aék0hedOly
intermedi ate 2, the T-5224 internediates that are

preefssresti ey ef thmawdlack Sasdicke bS-tdatt iheyrasgents (i)
oi | substances, (j) and for isolating these, conplex
pr ccastilr asr sl asorspdunds gelick ok sintiebhphat ogr aphy
are required. 15 Using preparation internediate 1-1,
5 praspatiatd derinkaeretiait @1 isoprepyl prepdi aereexylate), and
intermedi ate 2, the nmethod for preparing T-5224
i nttor e di 2 e | AT <@f | AFWBLR) . c{lb@esqqe wgste solution
Interqulate oduct can be prepared from

yHFeaHery %rl% aait ¢ hedeof .

arat on net hod

S ok wa%ﬂirn% SRS AP TFALRS ol ntesmpdinhe, kot o

b&ﬁ##%§%|ngI%efﬁg%¥§%%ﬁ§€% ch?gﬁgﬁgszﬁéggﬁg ?é;gilng

10 Wy Sigxaiieidy | enetiel ran nie, 1mgfz@éa§a§e§n9h9w dagion
are conducted (Patent docunent 2); (B) a nethod of

I g Asd NehPe CHFHVARA Ek AC E1RSE €T thai €Re{ Sapbt Al Dedi)
by several processes fromp
0il substances, {(j) and for isolating these, complex
procedures such as silica gel column chromatography are
required.

15 Using preparation intermediate 1-1,
preparation intermediate 1-2, and preparation
intermediate 2, the method for preparing T-5224
intermediate is not satisfactory.

[0003]

20 Intermediate product 2 can be prepared from
2-oxo-2H-chromene carboxylic acid or a salt thereof.
Examples of the preparation method of Z-oxo-ZH-chromene
carboxylic acid or a salt thereof include, for example,
(A) a method in which after brominating 6-methyl-2H-

25 chromen-2-one and reacting with hexamethylenetetramine,
hydrolysis and oxidation are conducted (Patent document
2); (B) a method of ring-closing a cinnamic acid ester

which is obtained by several processes from p-



4 hydroxybenzoic acid or an ester thereof (Non-patent
docunent 2); (C a nethod for ring-closing of p-

hydr oxybenzoi ¢ acid or an ester thereof (Non-patent
docunent 3); (D) a nmethod in which after conducting 5
Knoevenagel condensation of 3-fornyl-4-hydroxybenzoic
acid and nmal efic acid, heatinhg and decarboxyl ating are

Conplued eph dNob Paj el decyenttd) -  Honeyer (nbhepatent
preparation nethod (A) has drawbacks such as that it

(lKQodefent €3) O] ex MocpEQCLdHr esngfd)oshfgecar p-many
types of reagents and they are expensive. The
p riepdr @t yiosm reet & ogk { B) o hasn deawdacksesach (Hsntpatefitn)
the ring-closing reaction is at high tenperatures,
(rJocumesmet a3 i nthy strepshodntn (e)icheattes apadmahyng
types of reagents and they are expensive. Preparation
3 néfwee@gmhscm%mksorsu@ﬁ dsformut -¢phydronmbensgic
yi el d. Preparatlon nmet hod (D) has drawbacks such as
ttﬁﬁl CEHQFRP %ﬁt??&FSLk%@%h%% ?%deQ%§ﬁ§b9§Y£ﬁHl?9)are

éﬁ%gf o Iatg%g 0 gé%h%&?:?hatprgggration of

e o el b s i o

SorBlol AR IE oAl PO Bl IR,
10 procedures, (1) there are many types of reagents and
they are expensive.

The preparation method (B} has drawbacks such
as that (m) the ring-closing reaction is at high
temperatures, (n) there are many steps, and (o) there
are many types of reagents and they are expensive.

Preparation method (C) has drawbacks such as
that (p) it has low yield.

Preparation method (D) has drawbacks such as
that (g) the starting substance is expensive and (r)
the decarboxylating reaction is at high temperatures.

Methods for industrial preparation of 2-oxo-
2H-chromene carboxylic acid or a salt thereof have not
been satisfactory.

[0004]

Patent document 1l: International publication
W003/042150 pamphlet

Patent document 2: International publication

W02004/050082 pamphlet
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W)2004/ 050082 panphlet 5 Non-patent docunent 1:
Arthritis Rheum 2006 Vol. 54 (9), S232 Non-patent
docunent 2: Chem Pharm Bull., 1994, Vol. 42,
p.2170-2173 5 Non-patent docunent 3: J. Og. Chem
1951, Vol. 16, p. 253-261. n- patent docunment 4:
Annali di Chimca (Rone) 19 Vol. 56 (6), p. 700-716

Opat]&lg heS&uhén@ BITORPLHEStis RRER, PEEPET @bLONSY
netho that can easily mass-prepare T-5224 using

I nexpensaye raw materials and that is safe for human
bodi es and does not have a | arge environnental i npact.

DI N -GUR OR ddlmd AMVENT | Ghdih. [ PROGh. UBdEL . | hesed, Vol.
conditions, the present inventors conducted intensive
resarelahelBs3a result, they found that (1) a
benzophenone derivative represented by general 20
f dfonnratalt doommenta 3] RY. 1O \Chem. ORBS1eHVellf 116, p.
R2 O

253-2¢61l.

Non-patent document 4: Annali di Chimica (Rome) 1966

Vol. 56 (6), p. 700-716

[0005]

There is a strong desire for a preparation
method that can easily mass-prepare T-5224 using

inexpensive raw materials and that is safe for human

bodies and does not have a large envirconmental impact.

DISCLOSURE OF THE INVENTION
[0006]

Under these conditions, the present inventors

conducted intensive research, and as a result, they
found that

(1) a benzophenone derivative represented by general
formula [1]:

[Formula 1]
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6 wherein Rl represents a hydrogen atom and R2
represents an al koxy group, or RL and R2 taken

toget her represent a bond; R3 represents a cycl oal kyl
group and R4 represents a hydrogen atom or R3 and R4
are the sanme and each 5 repr§sents a hydrogen at om or
an al kyl group, provided t when RL is a hydrogen

la%&‘l groﬁﬁ%a% 4ya kg{ﬁé’;been‘f%{&ﬁ agé&(;gﬁeﬁr% resents

Ora@ éﬁk&x# her &9[5 b8 RN admer tt%ﬁ{tenprt%@%':t@lb'ro'}epresent a
intermediate in the preparation 10 of preparati o

| Beidedatrepke ettt A DNZARNENGE Pefiy MY R? represents
represented by general formula [2]: [Fornula 6] H HO

\ d HydR@n HténHof 28° 21 XO wher ehe B2aer epide sarths
an al koxy group; and R 3b 15 represents a cycl oal kyl
grimgxesents sal hydhegenf atecanor ban patbul edreapi | prbyided
subj ecting a benzophenone derivative represented by
t Haferdren Rorimulaa Hydgogen Jtmst mnch Bf] iRaen plkogms,
o/ 1la
gréup, 3 represents a cycloalkyl group and R*
represents a hydrogen atom, or a salt thereof, is an
important preparation intermediate in the preparation
of preparation intermediate 2;
(2) a benzophenone derivative represented by general
formula [2]:

[Formula 6]

P
SR
H
i.: [2]
2a

R o]
wherein R?® represents an alkoxy group; and R®
represents a cycloalkyl group, or a salt therecf, can

be prepared easily by subjecting a benzophenone

derivative represented by the general formula [la]:



wherein R3a and R4a represent an al kyl group, to a
deal kyl ati on reaction to give a benzophenone
derivative represented by the fornmula [Ib]: 5
[Formula 3] HOH O [1b] or a salt thereof, then
subj ecti ng the benzophenone _derivative or a salt
thereof to an al kyl ation reaktion in the presence of
a Hﬂﬁﬁm ghve a benzophenone derivative represented
by the %g%e%ZI formula [ic]: 10 [Formula 4] H \ | /
OR 3b O[1lc] wherein R 3b is,as defined above, or a
salt thereof, then f) ectQRg t he benzophenone
derivative or a sa
reaction in the gFést N 8 base to give a

g .entgd by the general
fornmula [id]: 3 R'T | OR3b 9H [1d]
R28* O wherei n JR2a gnd R3b are.as defined above, or a
salt 5 thergot ,~dnd then h%]ecting t he benzophenone

wherein R* and R'® represent an alkyl group, to a
dealkylation reaction to give a benzophenone derivative
represented by the formula [1b]:

5 [Formula 3]

or a salt thereof, then subjecting the benzophenone
derivative or a salt thereof to an alkylation reaction
in the presence of a base to give a benzophenone
derivative represented by the general formula [lc¢]:

10 [Formula 4]

wherein R® is as defined above, or a salt thereof, then
subjecting the benzophenone derivative or a salt

thereof to a ring-opening reaction in the presence of a
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derivative or a salt thereof to a reduction reaction;
(3) a 6-(halonethyl)-1, 2-benzi soxazol - 3(2H) - one
derivative represented by general formula [3]:
[Formula 7] R5 O[3] 10 wherein R5 represents a nethyl
group that is substituted i1th one or nore optionally
substi tuted phenyl groups, ©or an optionally

syhatd tyy gfl%y%eﬁfbﬁ%m%%ﬁ@ adel ¢ ‘f@w | L& BEQURE NGy

X represe ogen atom is e as an
preRargdddya i NESFed ateqgf or T- 5224 15 and, in
particular, a conpound in which R5 is an optlonally
sufrdirtulteds X ri phenyl net hyl or tetrahydro-

2H pyran-2-yl group (a) is a solid that can be handl ed
easily, (b) has a higlppurhfyy and stability, (c) is 9
prepared w t hout u3|no|co ex procedures such as
silica gel col urpsth phy, (d) is prepared at
high yield, (e) uman bodi es, (g) does not
have a Iargqﬂ< B (h) can be nmass 5
prepared using ensi ve raM/naterlaIs and is
superior to known epar pigdn internmediate 1-1 and

preparation inter iate 1-2; (4) a

6- (hal onmet hyl ) - ]2a nzi soxazol - 3(2H) -one derivative
represented by *general forrmula [3]: 10 [Forrmula 9] s
X R-N/

wherein R?® and R® are as defined above, or a salt
thereof, and then subjecting the benzophenone
derivative or a salt thereof to a reduction reaction;
(3) a 6-(halomethyl)-1,2~-benzisoxazol-3(2H)-one
derivative represented by general formula [3]:

[Formula 7]

R -

0 [3]

wherein R’ represents a methyl group that is substituted
with one or more optionally substituted phenyl groups,
or an optionally substituted oxygen-containing
heterocyclic group; and X represents a halogen atom, is
valuable as an preparation intermediate for T-53224,

and, in particular, a compound in which R® is an
optionally substituted triphenylmethyl or tetrahydro-
2H-pyran-2-yl group {(a) is a scolid that can be handled

easily, (b) has a high purity and stabkility, (c) is



o0 [3] wherein R5 and X are as defined above, can be
prepared weasily by protecting the 2 position of
6-met hyl -1, 2- benzi soxazol -3-o0l with a nmethyl group
that is substituted with one or nore optionally
substituted 15 phenyl groups, or an optionally
substi tuted oxygen- contalnl%g heterocyclic group to

9iyEedh &J‘g&{;ﬂ&{o&t 2ust‘? Z(Eér% f'&@fﬁu?@@ QééhVQE' ve

represent gener al fornu a (4 Fornul a 81

RosiN 24 ﬁ%dﬁ\ﬁﬁ&%h%néﬁo%ﬁaﬁﬁ?ﬂ (@pdlgbpyepared at
foll owed by hal ogenati on; a

6-Hit opid Ty) ) td) 2t bedf & okaz chumdZ Hyedhes, deg) vabeyenot
represented by general formula [3] [Fornula 13] 5 ~~
~bawe M |ldrd2 [S)vinhemmemt &5 ampokot ar ¢éh ascaesbei bads
above, can be prepared 5 easily by reacting a

5 ( InBraaebtusindeireirens v estermaterighsi vend is

10

15
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represented by general fornula [5]: [Fornula 10] HO-OH
RETIEYigm|to "known preparation intermediate 1-1 and

preparation intermediate 1-2;
{4) a 6-{(halomethyl)-1,2-henzisoxazol~3(2H})-one
derivative represented by general formula [(3]:

[Formula 9]

0 [3]

wherein R® and X are as defined above, can be prepared
easily by protecting the 2 position of 6é-methyl-1,2-
benzisoxazol-3-0l with a methyl group that is
substituted with one or more cptiocnally substituted
phenyl groups, or an optionally substituted oxygen-
containing heterocyclic group to give a 6-methyl-1,2-
benzisoxazol~3 (2H) ~cne derivative represented by
general formula {4]:

[Formula 8]
0 CH,
o) (4]

wherein R® is as described above, followed by

halogenatiocon;



wherein R6 represents an al kyl group, or a salt
thereof, wth hydroxylam ne or a salt thereof to give
a 10 (hydroxymet hyl ) benzhydroxam c acid derivative
represented by fornula [6]: [Forrmula 11] HO-OH
(HOHNOCC / [6] or a salt tggreof, then reacting the
(hydr oxymnet hyl ) benzhydroxami ¢ acid derivative or a

sald) 15 d.hereafn i 1 opmbehal & gea -4 hed (subisgti ng

t he resul??ng conpound or a salt t%ereof to an

| i Rl G FeYEddrEBdd OBy r a8 EHD fHrhEa P 8peENCce of
a base to give a 6-(halonethyl)-1, 2-benzi soxazol - 3- ol
1rslemivatiyve represented by general forrmula [7]:
[Formula 12] NOI \ X J HO[7] wherein X is as

descri bed above,opr t hereof, and then
protecting tge 2 pgsi tTpn oX the 6-(hal onethyl) 5

1, 2- benzi soxaz derivative or a salt thereof
with a nethyl gffoupthat is substituted with one or
nmore optional | Ysubstit[@¢d phenyl groups, or an
optionally substituted oxygen-containing heterocyclic
group; (6) the T-5224 internedi ate prepared fromthe
corfEaich R0 aol Jemeralasf olemdriled] agrove,salan theemsgpared

and a conpound of general fornmula [3; Is a solid that
5| Lafndl &y reacting a (hydroxymethyl)benzoic acid ester

derivative represented by general formula {5]:

[Formula 10]

HO:I:::I,ﬁ\OH
R’0,C

2 {5]

wherein R® represents an alkyl group, or a salt thereof,
with hydroxylamine or a salt thereof to give a

10 (hydroxymethyl)benzhydroxamic acid derivative
represented by formula [6]:

[Formula 11}

PHD:]::::T,I\T)H
(HO)HNOC [6]

or a salt thereof, then reacting the
(hydroxymethyl}benzhydroxamic acid derivative or a salt
15 thereof with thionyl halide, then subjecting the
resulting compound or a salt thereof to an
intramoclecular cyclization reacticon in the presence of

a base to give a 6-(halomethyl)-1,2~benzisoxazol-3-ol
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easily; (7) 2-oxo-2H chronene carboxylic acid
represented by general formula [10] 15 [Fornul a 16]
H®2C / [ 10)] OO0 or a salt thereof, can be prepared
easily by oxidizing nethyl-2H chronen-2-one
represented by general forn&éa [8] [Formula 14] H3C
/0 0 [8 12 wth manganese~di oxide to give

2- X0r Ldehydee £ opr eseRLed by general
formu ‘?ﬁ%{g oerSmJ a@qSl?}?l—%C?O qg? and tEe%
oxj eH Zh s t4re) conpound with a salt of halous 5 acid,
and in particular, by oxidizing the conpound of

general formula [ 8L W manganese di oxide in the
presence Ofn§H$ aci Xand water, the conpound of
general for ) s prepared at high yield, and
because mangangse Which is a side product is dissolved

10 by the redotion sol v€&{, no special procedure is
needed to renove nmanganese, and furthernore, the
conmpound of general formula [10] or a salt thereof of
hivgteprim t¥ is saprapecetbdy absveapl er paosadur therehdut and

having to isolate the conpound of general formula
(9jhen Progtecthinpridsen? pewEhiennofiathe ofpleateamethyl) -

1,2-benzisoxazol-3-0l derivative or a salt thereof with

a methyl group that is substituted with one or more
optionally substituted phenyl groups, or an optionally
substituted oxygen-containing heterccyclic group:

(6) the T-5224 intermediate prepared from the compound
of general formula [2] or a salt therecof and a compound
of general formula [3] is a solid that is handled
easily;

{7) 2-oxo=-2H-chromene carboxylic acid represented by
general formula [10]

[Formula 16]

X _
HO,C [10]
0" o

or a salt thereof, can be prepared easily by oxidizing
methyl-2H~chromen-2-one represented by general formula
[8]:

[Formula 14]



[0007] Wth the conpound of the present invention and
the preparation nethod of the present invention, T-
5224 is prepared easily and at an industrial scale. 20
The preparation nethod of the present invention has
the characteristics that (1).conplex purification
procedures such as distillation and col um
chromat ogr aphy are not necessary, (2) reagents that
E”ﬁhtﬁ“ﬁﬁﬁ%&h@s@nglﬁﬁyﬁet@6'§i§¥ £agRdigarBARY¥hene
conmpounds 25 such as di et hyl "azodi car boxyl ate and

di ¢ sl Dyt ydS regods ent baxy agenechl ofopmtuby! [agt hyl
ether) are not wused, (3) reaction procedures are
sippbenpukndlihe Iike. In other words, the preparation
nmet hod of the present invention is safe for human

bodi es and has a gnvironnental inpact and is
useful as a %rﬂg pr epd rai n net hod for mass
preparation ound of the present

invention (1) is a soPid Ghat is easily handled, (2)
has high purity and stability (3) is prepared

A RE R SO B L0RERSEIN £R UL E B! e
5y'§%fh (éﬁ fﬁ. EE{&HlQPFBQy gQF%??inSaéggpgbmpound of
enV| ronnment a nd i's capa

fpafc?ﬂmk‘ﬁé NBg # ne n:ﬁé?fgaﬁé% n@i@ﬁié‘ésm BYhe
u5|ng the n

compound o e present 15 1 nvention,

T- ad be Pﬂ@ff@ §@§d|yndBﬁ§€é£KIEhECEbﬁB6ﬁHhh6%
THE TNVENTI ON [ 0008]

general formula [9] is prepared at high yield, and
because manganese which is a side product is dissolved

10 by the reaction solvent, no special procedure is needed
to remove manganese, and furthermore, the compound of
general formula [10] or a salt thereof of high purity
is prepared by a simple procedure without having to
isolate the compound of general formula (9],

15 and the present inventicn was completed.

[0007]

With the compound of the present invention
and the preparation method of the present invention, T-
5224 1is prepared easily and at an industrial scale.

20 The preparation method of the present
invention has the characteristics that (1) complex
purification procedures such as distillation and column
chromatography are not necessary, (2) reagents that are
dangercus and have toxicity (azodicarbonyl compounds

25 such as diethyl azodicarboxylate and diisopropyl



The present invention is described in detail bel ow
20 As used herein, unless stated otherwi se, a hal ogen
atom nmeans a chlorine atom a brom ne atomand an
i odine atom an al kyl group neans a straight chain or
branched C1_6 al kyl group su § as nethyl, ethyl,
propyl, isopropyl, butyl, sec=butyl, |sobutyl tert 25
buwbda&cir%&g; la; I

Vated %Q.O%H{@eha&ogrgﬁ% :ﬁsco]'%utyla%:e not

cycl oal kyl group such as cycl opr

cyakepent(l) aed ey enoertediar Alkex lgc{pqléo BRANS e M ke.
strai ght chain or branched Cl_6 al kyl oxy group such as

mefhoryheet Roxyls, propoyyepaI@RiAPOXSLHIM @F the present
i sobut oxy, sec-butoxy, tert-butoxy, pentyloxy ang
i sépErnyiony isasadkek flosuhmayl oxyigsoupdrerns aa 16k 6 5
alkylsulfonyloxy group, such as nethyl sul f onyl oxy,
trPFV@éPBﬁ@ﬂﬁ?ﬂs@W@@ﬁylanﬁ disd useliylls alsf enliaple an
%Isulfonyloxy grou means for exanple a

7eRasart erRymekPedndoromasse pukepanpitdry gfodp5224.
Exanpl es of Fe IeaV|n group include a 10 hal ogen )
atom an alk@ §uFPHH9P dyodr b REESgAt invention (1) is

I L B T A o
. R
SuseabliLed Phop/L-SbouRgcl Sopels LBl Ak,

10 PheRyteGh PP Q@Mhbgsoggl? nb ﬁﬂpﬁhhhugﬁgﬁwggggrgp%y,

15

20

25

or nore groups sel ecte al ogen a
(4) is prepared with high yield, (5) is safe for human

bodies, has low environmental impact, and is capable of
being mass-prepared using inexpensive raw materials.
By using the compound of the present

invention, T-5224 can be prepared easily.

BEST MODE FOR CARRYING OUT THE INVENTION
[0008]

The present invention is described in detail
below.

As used herein, unless stated otherwise, a
halogen atom means a chlorine atom, a bromine atom and
an iodine atom; an alkyl group means a straight chain
or branched C;-¢ alkyl group such as methyl, ethyl,
propyl, isopropyl, butyl, sec-butyl, isobutyl, tert-
butyl and pentyl; a cycloalkyl group means a Cs-g
cycloalkyl group such as cyclopropyl, cyclobutyl,

cyclopentyl and cyclohexyl; an alkoxy group means a



nitro group, an al kyl group, an al koxy group, and the

like. 20 The "optionally substituted oxygen-containing
het erocyclic group” of R5 is a heterocyclic group that
cont ai ns oxygen atomas a ring-form ng heteroatom such
as tetrahydro-2H pyran-2-yl ggd t et rahydr o- 2R- f ur an- 2-
yl that nmay be optionally substituted with one or nore

25sgrauphitsehached f emnanhal g%?taﬁg&ll}oéﬂ #648%0]3% as

group, and an al koxy group,
rempebbxy) EheokINPPERG RGN’ QSRS IRY, 1 Dutdsner al

formula [1] or a salt thereof, exanples of préferred

cofrpobndsxyy, e seheblitbkeyi ne reoipewrds. JeaRAWIIs drd
which R1 is a hydrogen atomand R2 is a nethoxy group

or igArenkhwkpxyr oap adkwdbuldsnyloaypauatp meand Gh 0Rl

and_R2 taken together forma bond are preferred.
SCofpbYREYLIEANKAPEN BICLS, ashylr egemedahohsudforR2 oxy,a

nethoE group and conpounds in which Rl and R2 taken
t oget iP FEPRTAYbBHATanE 1 rEY e apferthaBise 1 CopyRowyds ann

whi ch RBl ndx$4 are the sane a%d 10 each is a
hy%F%é%H g?% ORYnBERYP QFBOS, 16K SXBPAFI @ group as

LN whi [ | oal kyl
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whi ch R3 d . h i .
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nore preferred.
arylsulfonyloxy group.

[0009]

The "methyl group that is substituted with
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one or more optionally substituted phenyl groups" of R?
is a benzyl, diphenylmethyl and triphenylmethyl group
in which the phenyl group may be optionally substituted
with one or more groups selected from a halogen atom, a
nitro group, an alkyl group, an alkoxy group, and the
like.

The "optionally substituted oxygen-containing
heterocyclic group" of R®° is a heterocyclic group that
contains oxygen atom as a ring-forming heteroatom such
as tetrahydro-2ZH-pyran-2-yl and tetrahydro-2H-furan-2-
yl that may be optionally substituted with one or more
groups selected from a halogen atcm, an alkyl group,
and an alkoxy group, and the like.

[0010]

With respect to the compound represented by




Wien R1 is a hydrogen atomand R2 is an al koxy group,
conpounds in which R3 is a cycloalkyl group and R4 is
a hydrogen atomare preferred. Wien RL is a 20
hydrogen atom and R2 is a nmethoxy group or an et hoxy
group, conpounds in which %s a cycl opentyl group
and R4 is a hydrogen atom a nore preferred.

Regahkdir d.repr t neral _.f a
Lo e ERar dar by o eranl & eated T nermed Bt
sogiruiegaklis col@BhhbisExzapkes ¢bi1tle ipief

nds.
preparation nethod of the conpound of "general fornula

[2] or a sal Compounbier eaf whaehuge iBeafpiHO¥EBE atom and
netpods. In the preferred preparation nethod, R3a and
RAB® offs téhenetompoy ngir ofip genesnl efloonyl grolip] agr eetheas
sane and each is an al kyl group; R b of the conpounds
Sof compenedal ihowhiich Ri cdnang’ [tadleri ayatpematdam a bond
group; R2a of the conpound of general formula [1d] is
an25fkBk§iegredp. FAMBOHBHE prewBicBdRprépad abydnogen atom
met hod,, R3a and Rd4a of the conpound of general L
fo‘?’f‘r‘gI% [1%]2 HERIRY P wRandererernds i neihgh R and

t hyl . R.3b of th ds of
qehorA et e T 3 1 kg 2F RGER o ¥ <k oup,
R f th f. I 1d
methoxy. or oup R oS hEXITAFAUR. T e i ey and

10ggﬁg?g?i%gfnﬂngfggTRg?%m%ﬁ%aﬂgtﬁ§f gtokpe 89”88“29h95
group as well as compounds in which R® is a cycloalkyl
group and R*! is a hydrogen atom are preferred.
Compounds in which R® and R* are the same and each is a
hydrogen atom or a methyl group and compounds in which
15 R’ is a cyclopentyl group and R! is a hydrogen atom are
more preferred.
When R' is a hydrogen atom and R? is an alkoxy
group, compounds in which R?® is a cyclecalkyl group and
R* is a hydrogen atom are preferred. When R! is a
20 hydrogen atom and R? is a methoxy group or an ethoxy
group, compounds in which R® is a cyclopentyl group and
R* is a hydrogen atom are more preferred.
Regarding the compound represented by general
formula [1] or a salt thereof, preferable salts include
25 sodium salts.
[0011]
Examples of the preferred preparation method

of the compound of general formula [2] or a salt



same and each is a nethyl group; R 3b of the conpounds

of general formula [Ic] and [id] is a cyclopentyl

group; R 2a of the conpound of general formula [Id] is

a met hoxy group. 20 [0012] Regardi ng the conpound
represented by general forgula [3], the preferred
conpounds include the folldw ng exanples. A conpound

[ i ' [ : Ltuted

i R e S T e L e
tetrahydro'%%@Ebﬁeﬁérﬁé@%réﬁarﬁ%ﬁﬁﬁ@ﬂho&, R** and
conpound in which R5 is an optionally substituted

t IR‘phenyt Ret Byhp@uAtdpoEsgaheeapr €bemudd. [Aal7are the same
conpound in which R5 is a triphenyl methyl group that

meand ke aiptiored |yl lspibsgidut 2RI blii ahkatogenuatsmodr

a nethoxy group is nore preferred. A conpound in "
wiesteREl farmula i phehydmet hyd] gioud ¢pckoabkwbrgroup; R*®
preferred. 5 A conmpound in which X is a chlorine atom
orofy the siamombref sogneral riermpbolBld Rebar A ngl KASY
preferred nethod for preparing the conpound of

géltét - fornula [3], the followi ng 10 exanples are

G 18 PGS RSP ALOD BELIO o SOTRON o

:%%Rp%gylgF;Eg% Cgﬁp%ﬁ?ﬁpggfgékg¥§§u?8%&h#%eglﬁ&rgre the

rahydr o- yrans dp i s use

10 Prehel rat AR A 1 P d®iPP%Group or an ethyl group; R¥®
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of the compounds of general formula [lc] and [1d] is a
cyclopentyl group:; R*® of the compound of general
formula {1d] is a methoxy group or an ethoxy group.

In a more preferred preparation method, R
and R*®* of the compound of general formula [la] are the
same and each is a methyl group; R® of the compounds of
general formula [lc] and [1d] is a cyclopentyl group:;
R%® of the compound of general formula [1d] is a methoxy
group.

[0012]

Regarding the compound represented by general
formula [3], the preferred compounds include the
following examples.

A compound in which R’ is an optionally
substituted triphenylmethyl or an cpticnally
substituted tetrahydro-2H-pyran-2-yl group is
preferred. A compound in which R® is an optionally

substituted triphenylmethyl group is more preferred. A
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15 a conpound in which R5 is an optionally substituted
triphenyl nethyl group is used. In an even nore
preferred preparation nethod, a conpound in which R5
is a triphenylmethyl group that nay be optionally
substituted with a hal ogen gtomor a methoxy group is
20 used. In an even nore préferred preparati on nethod,

a cHRIPAN; h Ny R RS d & & AidHhemddEifY g BBYPASt may
used. In a preferred preparation nethod,” a conpound

irbamwpﬂnoﬂélsyas@$&ﬁmt@@e@1@ﬂt@raah@[@@bﬂeaab@nkaa
used. [0014] 25 Regarding the preferred preparation
metdidtbx ¥ cyrdie tonpotkmdpoéfgenedal AocompauhdOinowhach R®
salt thereof, the follow ng exanples are given. In a
prief ex riech phrepaires tionl nerdep, 1$ hevdld meovappuedeoted.
general fornmula [8] is oxidized with nmanganese

di oxi de i n thec@rrawndelnf WRLEHR UK £S azi ehhptingaaken or a
and after maki ng the conpound of general formula [9],

t RECRIN% G 6D ot PERERC 52t of hal ous acid. 5 The

pr ration nethod is preferably a nethod in which

th anese dioxide that is used is an activated

dioxi de.. Th .
B‘?Q?ZPZZ% AT m? Ereladieatoafppopppparing

é”d&“&%’g%\g”% k%e Em&fa S fﬁi Urt af&?l@é?gng

mater 1s 10 nor e era

3%}(73'}(@1@@{ Wre apid,&yen m)r e pref er ably 45-65% (w w).
The preparation nmethod is preferably a nethod

In a preferred preparation method, a compound
in which R® is an optionally substituted triphenylmethyl
or an optionally substituted tetrahydro-2H-pyran-2-yl
group is used. In a more preferred preparation method,
a compound in which R® is an optiocnally substituted
triphenylmethyl group is used. In an even more
preferred preparation method, a compound in which R® is
a triphenylmethyl group that may be optiocnally
substituted with a halogen atom or a methoxy group is
used. In an even more preferred preparation method, a
compound in which R® is a triphenylmethyl group is used.
In a preferred preparation method, a compound in which
X is a chlorine atom or a bromine atom is used.

[0014]

Regarding the preferred preparation method
for the compound of general formula {10] or a salt
thereof, the following examples are given.

In a preferred preparation method, the



in which the conmpound of general fornmula [8] is 6 15

nmet hyl - 2H chr onen- 2- one or 7-net hyl - 2H chr onen- 2- one,
and nore preferably a nmethod in which the conmpound is

6- net hyl - 2- oxo- 2H chronene. The conpound of genera
formula [9] can be isolateq and purified, but
preferably, it advances to 50 the next reaction

Wi [ i d ] gardj hpd in
e J A b e s TR R

[ Hdn@dnésSahiokh@s eph eke prsobrt8dorasi®EPdcOhcid and
crystallizing froma m xed %5 sol vent of ketones such
aswapd hyl an@obfit et KekOne eind coémpolihlieoangenatel, farmula
m xed sol vent of al cohols such as nethanol and the

| i k¥] anchiat £s , oxtdazed xettisod vealt obf kalbozi desdsuch
as di nethyl sulfoxide and the Iike and 19 water is

5 preferable. Fheraphepavitcoysnathodaisopréfenabdynpxegthod
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sol vent of nethanol and water or a mxed solvent of
di HetHid ck it e xnargareisoed bpxide nphat pfcpapdeds gn
[0016] Regarding the preferred preparation nethod for
t REEL SR PRI FReB At @LOXHESf ol | owi ng exanpl es are

i o f d ti thod, .R 2 f th
10 compound THE JEFRRAF A F byt Eod 18 BREEFRARYY R olipthod

Ay ST I S P R L PSRN
respect to sulfuric acid and water is 10-99% (w/w), and
mere preferably it is 35-75% (w/w), and even more
preferably 45-65% (w/w).

The preparation method is preferably a method
in which the compound of general formula [8] is 6-
methyl-2H-chromen-2~one or 7-methyl-2H-chromen-2-one,
and more preferably a method in which the compound is
6-methyl-2-oxo-2H~-chromene.

The compound of general formula [9] can be
isolated and purified, but preferably, it advances to
the next reaction without being isclated.

[0015]

Regarding the method in which crystals of the
compound of general formula [10] or a salt thereof are
isolated, a method of crystallizing from a mixed
solvent of ketones such as methyl isobutyl ketone and
the like and water, a mixed soclvent of alcohols such as
methanol and the like and water, or a mixed solvent of

sulfoxides such as dimethyl sulfoxide and the like and
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tri phenyl met hyl or tetrahydro-2H pyran-2-yl group. In
a nore preferred preparation nethod, R 2a of 15 the
compound of general fornmula [2] is a methoxy group or
an ethoxy group, R b is a cyclopentyl group; R5 of
general formula [3] is an oplyonally substituted
triphenyl nethyl group. In an“even nore preferred

pPriepes At O FRELPLh 1 0 20 ReRe Phod her COPPOLRE1 952 08BRT 8kom
formula [2] is a nethoxy group, R 3b 1s a cycl opentyl

Jroupixd®d b1 generef hormahel sy watértsiphemykent hyl
group. In a preferred preparation nethod, X of the
campbuntt of £ gdiresahyI oswlfox{ 3¢ asdawehéorinematem or
a 25 bromne atom [0017] Next, the method for
prieparérged he present  invention will be described. 20
[Preparation nethod 1] a H Ran | RL ORa mOH [ 30.
O g [1b] SI&HHORan HOI | ORan HO\ | | O ORan

p 0O Del H[1d] Hz z [2& R21 O Rza O )
Régarding the preferred preparation method

for the T-5224 intermediate, the following examples are
given.

In a preferred preparation method, R?® of the
compound of general formula [2] is an alkoxy group, R3P
is a cycloalkyl group; R’ of the compound of general
formula [3] is an optionally substituted
triphenylmethyl or tetrahydro-ZH-pyran-2-yl group.

In a more preferred preparation method, R? of
the compound of general formula [2] 1s a methoxy group
or an ethoxy group, R® is a cyclopentyl group: R® of
general formula [3] is an optionally substituted
triphenylmethyl group.

In an even more preferred preparation method,
R?* of the compound of general formula [2] is a methoxy
group, R® is a cyclopentyl group; R® of general formula
[3] is a triphenylmethyl group.

In a preferred preparation method, X of the
compound of general formula [3] is a chlorine atom or a
bromine atom.

[0017]
Next, the method for preparing the present

invention will be described.



In the formula, L represents a |eaving group; and R
2a, R3a, R3b, and R 4a are as descri bed above. [0018]
5 (1-1) The conpound of fornula [Ib] or a salt

thereof is prepared by conducting a de-al kyl ating
reaction on the conpound of ,general fornula [la]. This
reaction is conducted, for g anple, by a 10 nethod

de i j r hvey Groups In Organic Synthesi s,
Tlegfé eeH%?”géﬁ%@§é?e§]& Sons, Inc. 1999, third
edition, p. 249-276 or a nethod corre ngFing to this
met hod. ¥ R'15 Exanpl es of the sg vgnt usedg®of

this ed as[Hng
as it P , a-—phede C
hydr §tarfbons suc aromatic
hydpdtdf bons [gugph as benzene,© ofuene, [Abd xyl ene; 21
hal ogenat ed hydrocarbons such as net hyl ene chl ori de,

® PH-di chl or oet hane! dHor obenzene, and

di chl ; ethers suph fRaxane,

tetrah * , gitryt®ne _j Q tgyr—ﬁﬁneriig(j'

di e ycOR di met HP ¢ . “suPfoxi des "Qjch?l_ias

di gy i de; esters diuch apidyet hyl acetatel &nd [23
ethyl acetate; am des such &% 1-nethyl - 2-pyrroli dhe,

N, N- di net hyl f or mam de, ang®NFd- di met hyl acet am gg< ™o

ket ones such as acetone and 2-but anone; al cohols such

In the formula, L represents a leaving group; and R%2,
R*, R®, and R* are as described above.

[0018]

(1-1)

The compound of formula [lb] or a salt
thereof is prepared by conducting a de-alkylating
reaction on the compound of general fcormula [la].

This reaction is conducted, for example, by a
method described in Protective Groups In Ofganic
Synthesis, T.W. Greene, John Wiley & Sons, Inc. 1999,
third edition, p. 249-276 or a method corresponding to
this method.

{0019]

Examples of the solvent used for this
reaction, but not particularly limited as long as it
does not affect the reaction, include aliphatic
hydrocarbons such as hexane and cyclohexane; aromatic

hydrocarbons such as benzene, toluene, and xylene;



10 as net hanol, ethanol, 2-propanol, and 2-nethyl -
propanol ; and nitriles such as acetonitrile. These

sol vents can be used alone or two or nore solvents can
be used in conbination. Preferable solvents include

m xed sol vents of am des and.aromatic hydrocarbons. A
15 m xed sol vent of 1- nethy =2-pyrrolidone and tol uene

| Sha TR En PEST & &ﬁm Héag&cﬁr@y%eeﬁyi ﬁeseiﬂs%g,

i's, ut not pa tlcu lTmted to, preferab

tidRBordid M, ﬂPZ-%PéI@i@f@@EHaﬂe 15clﬁl<HE§béMé%eI hgnd
anount of the conpound of general forrmula [la]. 20

[ G0R6H 1 daxsiverh 8sn@f dtige de- ahddy| a8 i dQorges; used for
this reaction include a salt of a mneral acid and an

ortgetnd ath yodusef u FamTpd Eisy bén¢ hel yeokrdimachydli ethede and
hydr ochl oric acid, hydrobrom c acid and hydroi odi c 25

5 addik:tiBken esl yfol hdimeganl cebhse; i frel fideides such as
di met hyl am nopyri di ne, triethylamne and ridine.
Pr&imes Hhy e %CP%W%ﬁ | PPt egRnPeCh ned ura@taﬁ}-/t gcptage and
m neral acid and pyridine, and a_salt fr

hyefribeh| @574 tea b %%T%n%u%r%.%em%hb%e?new\@aolﬂrﬂ@ne'
p?irf%-r%ﬂ”%tewﬁ%ofrﬂmnﬁdgﬁm 70 Eiafretoy L EBREARENR G of
g%pee{cﬂeg Oé\g,l“ 5a dcl?i#n[fe agrg&té Otg téltfgngal élééﬁméhgach

m neral acl € ordgani ¢ pase can be gener at e

10 V"'até“rﬁletfﬁ‘af“n fea&ﬁﬂ%gbg}’i%%?}?éé‘ﬁofn gkl 2agkd #3‘? -gsed

ratio nore preferably 4-10
tlg&?&pémaﬁ deshectr i Ped NeucRNPOURCe Oon oereL8l T oREYEA

[léglvents can be used alone or two or more solvents can
be used in combination. Preferable solvents include
mixed solvents of amides and aromatic hydrocarbons. A

15 mixed solvent of l-methyl-2-pyrrolidone and toluene is
more preferred. The usage amount of the solvent is,
but not particularly limited to, preferably 1-50 times
(v/w), more preferably 1-15 times (v/w) the amount of
the compound of general formula [la].

20 [0020]

Examples of the de-alkylating agent used for
this reaction include a salt of a mineral acid and an
organic base. Examples of the mineral acid include
hydrochloric acid, hydrobromic acid and hydroiodic

25 acid. Examples of the organic base include
dimethylaminopyridine, triethylamine and pyridine.
Preferable de-alkylating agents include salts of a

mineral acid and pyridine, and a salt from hydrochloric



organi c base is used at a nolar ratio of 2-10 tines,
10 and nore preferably 4-10 tinmes with respect to the
compound of general fornmula [la]. [0021] The reaction
tenperature is, but not particularly limted to,

150- 250C, and preferably 18%l 15 220C. The reaction
time is not particularly Ii ted but is 10 mnutes to

50a$‘9&r§md%§£ ?géylgopf%g%k?%dt_o Tlgé QQ%Sls[ggéa] at a

The conpound of For nu tained inthis

MBROEAr OFaBiSabt phepeoinean ﬁ@résﬁgefgrhﬁﬁﬁnﬂxﬁo times
reaction without isolating. [0023] 1-2) The conpound
ofw pether@dpd Of Mub athd ctompodnd 26¢ sgéhekaw eotmusa [la].
prepared by conducting an al kylating reaction on a
conmpound of Iwraddat{dh] oheassattfrdhetkhefminehad acid
conpound of general fornula [11] in the presence of a
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an exanpl e, cyclopentyl bromde or the like is
COPRAG eI | Y avem! abTee Mbuemal ackslakpl esedfatha molar
solvent used for this reaction,_ but_not particularl
iRty 9k 70hY BiTPE. Boed mEPLarskiy fnéd rEé’@?PoHl¥h
'r¥%é£§%€” ém%ﬂ compound of general formula [lal. The
organic base is used at a molar ratio of 2-10 times,
and more preferably 4-10 times with respect to the
compound of general formula [la].
[0021]

The reaction temperature is, but not
particularly limited to, 150-250°C, and preferably 180-
220°C. The reaction time is not particularly limited,
but is 10 minutes to 50 hours, preferably 30 minutes to
24 hours.

[0022]

The compound of Formula [1lb] 6btained in this
manner or a salt thereof can be used in the next
reaction without isolating.

[0023]
(1-2)

' The compound of general formula [lc] or a
salt thereof is prepared by conducting an alkylating
reacticon on a compound of formula [lb] or a salt

thereof with a compound of general formula [11] in the

presence ¢of a base.



hydr ocar bons such as benzene, tol uene, and xyl ene;

et hers such as di oxane, tetrahydrofuran, ethylene 10
gl ycol dinmethyl ether, and diethyl ene glycol dinethyl
et her; am des such as 1-nethyl-2-pyrrolidone, N N

di met hyl f ormam de, and N, N- 'nethylacetanide; ket ones
such as acetone and 2-butan0 and hal ogenat ed

hydr ocar bonsggachh @ScoRb ﬁf(ﬁ&n chS‘éHél:anf8Plln819f oLy,

15 1, 2-di chl or oet hane oro enzene
dlaﬁhlaféz&ﬂg,ergclﬁ@rs@yﬁ%y&ﬂi&e Cap PReUSERealone or
two or nore solvents can be used in conbination.
Pradneiieadtt a1 59l areai Bab el ude am des, and

N, N-di met hyl formam de is further preferred. The usage
angiit4of the solvent is, 20 but not particularly
limted to, preferably,1-50 tinmes (v/w), nore
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conpound of formula | or_ a salt thereof. £0025
B@eﬁﬁﬁfe?sorbf e rb%fsep@% yharivi bimbhedian 1oBg as it
| ude an organi c base such as dlneth%Ianinogyrldlne,

tr Rhy 1% e?ﬁmiQ®T¥%ﬁ?E9°%dk%W?l%% aPTdrt+ede such
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p 0 ona

ot assi um car na e and sod
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use ratio 'of 0.5- era
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[Ib] or a salt thereof
dimethylformamide, and N,N-dimethylacetamide; ketones
such as acetone and 2-butanone; and halogenated
hydrocarbons such as methylene chloride, chloroform,
1,2-dichloroethane, chlorobenzene, and dichlorobenzene.
These solvents can be used alone or two or more
solvents can be used in combination. Preferable
solvents include amides, and N,N-dimethylformamide is
further preferred. The usage amount of the sclvent is,
but not particularly limited to, preferably 1-50 times
(v/w), more preferably 1-15 times (v/w) the amount of
the compound of formula [1b] or a salt thereof.
[0025]

Examples of the base used for this reaction
include an organic base such as dimethylaminopyridine,
triethylamine, and pyridine; alkali metal hydride such
as sodium hydride; and alkali metal carbonate such as

potassium carbonate and sodium carbonate. Preferable



The conpound of general fornmula [11] is used for this
reaction at a nolar ratio of 1-20 tines, preferably
1-5 times with respect to the conmpound of 10 fornula
[Ib] or a salt thereof. [0027] The reaction
tenperature i s not partlcuI§ l[imted but is O to
120C, preferably 50 to 120C. 4The reaction time i s not

Fﬁ%$é§§|PﬁéYu&énéiﬁglllﬁePQi b§rQQnHEQ§t§§choa§0 BQH%%lum
and 1s preferably 30 mnutes to 24 hours. F

C OFREEa O ﬂﬁ@eﬁﬁalu@rﬁyfﬁoﬁéﬁé,Obhalﬁ@ﬁasbﬂuﬁhbarbonate
manner or a salt thereof can be 1solated and 20

puls fete poérétréd. preferiohsy Gsedsed bbeanmslar ratio
reaction without isolating. [0029] (1-3) The compound
ofofgehedal0foimes a phiedfenabay28.5abt tilmesewlithsrespect to
prepared by a ring-opening reaction of the conpound

5 ofteneempofind nuf afproflar [Abbabr ahapébf thenephe
presence of a base. [0030] 25 Exanples of the sol vent
use®4%}l this reaction, but not particularly limted
as long as it, does not affect the%rgacti '

e

n include
arorratlc hyHrdcaPBonLndueh 48 BEA QrmPgPuéﬁilJ afgused

xylene., 5 ethers, such, ag dipxane, gt Lahydsglucan,

preferably 1-5 times with respect to the compound of
formula [lb] or a salt thereof.
[0027]

The reaction temperature is not particularly
limited but is 0 to 120°C, preferably 50 to 120°C.

The reaction time is not particularly limited
but is 10 minutes to 50 hours and is preferably 30
minutes to 24 hours.

[0028]

The compound of general formula [lc] obtained
in this manner or a salt therecf can be isolated and
purified, but it is preferably used in the next
reaction without isclating.

[0029]
(1-3)

The compound of general formula [1ld] or a
salt thereof is prepared by a ring-opening reaction of
the compound of general formula [lc] or a salt thereof
in the presence of a base.

(0030}




gl ycol dinmethyl ether, and diethyl ene glycol dinethyl
ether; esters such as nethyl acetate and et hyl
acetate; ketones such as acetone and 2-but anone;
al cohol s such as nethanol, ethanol, 2-propanol, and
2-methyl -2 10 propanol; nit gles such as acetonitrile;
am des such as 1-nethy|-2-gyrrolidone,
N, N- di net hyl ] , i, et Cc F 6 e,
haIogenatedI%%ﬁ#océgggﬁgggﬁt %£%£€e€%%?eﬁ%§2%ﬁg?ide,
chlrafionm du-dhchhoroptene y chhorebenzensngand it
di chl orobenzene. These sol vents can 15 be used al one
Olddesd riyt M e ol et Se£ati e Lis€Tudd acatibt hat i on.
Preferabl e solvents include m xed solvents of
allgahalca rrgh sarsonet 1 as Hysh oeres bonsl uamel, aandn xedene;
sol vent of nethanol and toluene is further preferred.
5 The hessges o lar dfoxtdre soteeahydrofuramotePlgylene
particularly limted to, preferably 1-50 tines (v/w,
sty gstle fasimiasiny 1 -etshe f neanq digthpengrouihiycet dipethyl
conmpound of general fornula [i or a salt thereof.

PR OIS Bich IS %@%%?W% Med rellyt ghcebtes

[ GO

i ncl ud tal al koxid h di t hoxi d

S R RS RS ARSI S 2D AT AP RoH? yFReD
tert - but.oxi de. Pr.ef b i ncl '

i C s sLT ik g B o b it SR B MRS

10 ggardﬁ%gg)lp;.r “%Tfrffleldesf l%k}’;‘ési_%ée&%&ﬂl% "D} Aled Abhon as

times, pre ftimes wt respect to

t he megrpaung, of r gengdiad, 1ol tnddie)1 86rRafié and N, N-
t hereof . The base can be dissolved in an or gani c
s@it@thyA@dtetamide; halogenated hydrocarbons such as
methylene chloride, chloroform, 1,2-dichlecroethane,
chlorobenzene, and dichlorobenzene. These solvents can
15 be used alone or two or more solvents can be used in
combination. Preferable solvents include mixed
solvents of alcohols and aromatic hydrocarbons, and a
mixed solvent of methanol and toluene is further
preferred. The usage amount of the solvent is, but not
20 particularly limited to, preferably 1-50 times (v/w),
more preferably 1-15 timés (v/w) the amount of the
compound of general formula [lc] or a salt thereof.
[G031]
Examples of the base used for this reaction
25 include metal alkoxides such as sodium methoxide,
sodium ethoxide, potassium tert-butoxide, and sodium
tert-butoxide. Preferred bases include sodium

methoxide and sodium ethoxide, and sodium methoxide is
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20

25

5 used. If the base to be used is sodi um nethoxide, it
is preferably dissolved in nethanol and used. \Wen the
base that is used is sodiumethoxide, it is preferably
di ssol ved in ethanol and used. [0032] 10 The reaction
tenperature i s not partlcuI§ l[imted but is O to

100C, preferably 30 to 80C. ?he reaction time i s not

P%éﬁ&% #é(r}: i tefhobytsks; 40,858U @Satﬁo§9rh9g£§o of

IS pre era y 300 mnutes to 24 hours. 33]

Thf-zt@nmw r8e8e513l v f oL sut anb b dl i pRt aésssctleot Bhe
manner or a salt thereo¥ is preferably isolated as a

sasbrigin sed tof bygnétaTafobeulsedien bheanexlt tReekbON
wi t hout isolating. 20 [0034] (1-4) The conpound of
g€Tter dbadoraar db¢ 2diesobvedl int herenfanscpsepaerd bpda
reduction reaction conducted on the conpound of '
gersedl fOF ke Hask oe besaped2Est hedewh. mthoz:hée, it
reduction reaction, exanples include a cataly
hydof d@@w’%mmﬁlmsqlh‘gs@l%%@awsmemamé a@degéﬁ@e oWhan the
h drogen sour ce. [ 0035] Exanpl es of the, sol vent
LR34 drhah &5 tﬂ%%%w%nsoq&wmn% 9&%@%&5% PrRfeEgPly
a%ﬂiéggﬁégﬁlin ethanol and used.

[0032]

The reaction temperaturé is not particularly
limited but is 0 to 100°C, preferably 30 to 80°C.

The reaction time is not particularly limited
but is 10 minutes to 50 hours and is preferably 30
minutes to 24 hours.

{0033]

The compound of general formula [ld] obtained
in this manner or a salt thereof is preferably isolated
as a sodium salt, but it can be used in the next
reaction without isclating.

[0034]
(1-4)

The compound of general formula [2] or a salt
therecf is prepared by a reduction reaction conducted
on the compound of general formula [ld] or a salt
thereof.

For the reduction reaction, examples include

a catalytic hydrogenation using a catalyst in the

presence of a hydrogen source.



does not affect the reaction, include al cohols such as
5 net hanol, ethanol, 2-propanol, and

2-met hyl - 2- propanol ; am des such as

1-net hyl - 2- pyrrol i done, N, N- dinethylformanm de, and

N, N- di met hyl acet am de; hal ?enated hydr ocar bons such
as nethylene chloride, chld&roform

1,§ﬁ$§§ploroethane, chl orobenzene, and 10

di chl orobenzene; aromati c hydrocarbons such as

benzene, t ok USRS e RS XYhENSH1 GEREN SsSUCRoASL Al §Xane,
tetrahydr of uran, ethyl ene glycol dinethyl ether, and

dietdwtl ehe, gbuie ohotdli Pt hybuBAPEY; 1 1hifbliegs SU6RAgass it
acetonitrile; ketones such as acetone and 2-butanone;
15msd arcst suffeds thed hyéa@cbdrf eimdluds hylcakel at guch as
carboxylic acids such as acetic acid and water. These

5 salatghmmecaretimusked 2t pnepanol woawd Aemetspl vénpsopanol;
be used in conbination. Preferable solvents include a
matEesd| st 3 ndterhahtl uperoel kdere soNyvnt s 20

selected fromthe group consisting of alcohols,

koY ereamide. e el abneny L aFeDapt@panol  and
ST e b N TRt T ar o i TRl pge Chforide,
f.er.ab 1-50, t ] / feraply 1-15
SRl e s Rt le CoRbRuREbf ShEnotaf
10 fQ:[ire'ﬂﬁ o]ﬂ'gné)én@' %r{%ﬁf@%@%roéggg’g&s E%‘@?P|§§ Bénzene,
'S ude

t he catal yst ‘used for reactron inc

PHd Bt CHA! YPinSUL RSrPaL Lol AN 4 £aE D98,
pal | adi um chl oride, palladium acetate, and
tetrahydrofuran, ethylene glycocl dimethyl ether, and
diethylene glycol dimethyl ether; nitriles such as
acetonitrile; ketones such as acetone and Z2-butanone;
15 esters such as methyl acetate and ethyl acetate;
carboxylic acids such as acetic acid and water. These
solvents can be used alone or twc or more scolvents can
be used in combination. Preferable solvents include a
mixed solvent of water and one or more solvents
20 selected from the group consisting of alcohols,
ketones, and ethers. A mixed solvent of 2-propanol and
water is more preferred. The usage amount of the
solvent is, but not particularly limited to, preferably
1-50 times (v/w}, more preferably 1-15 times (v/w) the
25 amcunt of the compound of general formula [1ld] or a
salt thereof.
[0036]

Examples of the catalyst used for this



pal | adi um bl ack; ni ckel catal ysts such as Raney

ni ckel ; and plati num oxi de. The anobunt of catal yst to
be used 5 is 0.01-1 tines (wWw), preferably 0.01-0.5
times (wWw the anount of conmpound of general fornula
[1d] or a salt thereof. 9%7] Exanpl es of the
hydrogen source to be used O for this reaction

. %é@@l@a{dm&ﬁ@defﬁémgdﬁﬁﬂndcatg%aﬁg gsaganadium

sodi um format e and anmoni um f or nmat

hMﬂﬁﬂﬂﬁ§Ph%éEla&N@ﬁOQEDQri@én1ﬁaﬁghdléﬁdacéeéﬁﬁteﬁnafe
preferred hydrogen sources. Formc acid and formates

anga @i eb B¢ ed. nFOksl ccacallys89dsubh 1asf Ram8Yenickel;
and anmonium fornmate are even nore preferred. [0038]
Weanrd folant nae i ok Dide f or Tia¢ esmosnusefl ast&hesthydrbgensed
source, the formc acid or formates is used at a
5nmol@ar0 rQi+b oimgs 20wivhespreferabhpl . 4150t bnbdmest Kw/w)
20 respect to the conmpound of general fornmula [1d] or
a thalameurt cof . coagrd veEngeyerabehorsubsellds Prea
hydrogen source, the hydrogen pressure is 1-30
Eﬂﬁﬁ%%?%%d is 25 preferably 1-10 atnospheres.
P %7Furthernnre an acid is preferably added in
Ehction in order to suppress by-products. 29

Exa”p' es of fgn2fLd SPCEe, 08080Ls 851H8e SHEMBESused

10 for this reaction include hydrogen; formic acid;
formates such as sodium formate and ammonium formate,
and sodium hypophosphite. Hydrogen, formic acid and
formates are preferred hydrogen sources. Formic acid
and formates are more preferred. Formic acid, sodium

15 formate, and ammonium formate are even more preferred.
[0038]

When formic acid or formates is used as the
hydrogen source, the formic acid or formates is used at
a molar ratio of 1-20 times, preferably 1-5 times with

20 respect to the compound of general formula [1ld] or a

salt thereof.
[0039]

When hydrogen is used as the hydrogen source,
the hydrogen pressure is 1-30 atmospheres and is

25 preferably 1-10 atmospheres.

[0040]
Furthermore, an acid is preferabkly added in

this reaction in order to suppress by-products.



acetic acid and formc acid and m neral acids such as
hydrochloric acid and sulfuric acid. The acid is used
at a nolar ratio of 1-20 tines, preferably 1-5 tines 5
with respect to the conpound of general fornula [id]

or a salt thereof. [0041] E@p reaction tenperature is
not particularly limted bdt" is O to 100C, preferably

30t oS0 40 dhe £@9&tiealaageo£§aﬁ% pafhkculahl ¥s
l[imted but is 10 mnutes to 50 hours and 1 s

pretet 8bl yc B amd NEd £81¢ 0adfd haHASmih8B4R] acids such as
[Preparation nethod 2] H3 O O I\ CH3 s OID"ON/ --

RhpMisodhoHR [421d0ahd] s@1f3ticlscia. t henéoapibaisRhsed
and X are as defined above. [0043] (2-1) The conpound
ofatyenenalaf oratlia $8]1+20 pimpas edrbfepablecihgtihes
2 position of the conpound 20 of fornula [12] or a

S safith eesedcnvi th Bheecoppogndupt geaerad Sobsulauféd] or
with one or nore optionally substituted phenyl groups
ord Wakt arh®ptebnal |y substituted oxygen-containi ng
hehﬁaggyclic group. The conpound of formula [12] or a
sa thereof is prepared by a nethod described in

The reaction temperature is not particularly
limited but is 0 to 100°C, preferably 30 to 80°C.

10 The reaction time is not particularly limited
but is 10 minutes to 50 hours and is preferably 30
minutes to 24 hours.

[0042]

[Preparation method 2]

:o CH3 5 ,o H3 5 -0
Nm — R~ ey R-N
0 [4] 0 [3]

HO [12]

15 In the formula, R® and X are as defined above.
[0043]
(2-1)
The compound of general formula ([4] is
prepared by protecting the 2 position of the compound
20 of formula [12] or a salt thereof with a methyl group
that is substituted with one or more opticnally
substituted phenyl groups or with an optionally
substituted oxygen-containing heterocyclic group.
The compound of formula {12] or a salt

25 thereof is prepared by a method described in



30 International publication WO03/042150 panphl et or
US Patent application publication No. 2005/0143434,
for exanple. Furthernore, the conpound of fornmula
[12] or a salt thereof can be prepared by the
preparation 5 nethod A descgibed later. [0044] When
R5 is a triphenylnethyl gro 8 that can be

?%éf&'&ﬁon%ﬂ?%&@f@&%@%&%@ﬁ@% 2b150" IE%"gﬁP%é;l‘L oi:%' us

or exanpl'e, ared by a nethod descri

Pregfiactd Vigo s O8psi did SHgANEL RYRtRES| 8003 /WM s S 88Nefor
John Wley & Sons Inc., 1999, third edition, p.

8Geddhiple 57F OBbhe ShSESA 0E CcoMPStRECLY, fofmube [12] or
presence of a base, the conmpound of formula [12] or a
sda tsdherdodrest din reacpecparéd laytthehpngbarihybn
hal i de. [0045] Exanples of the base used for this

5 r emdthah A idesadEced ghmier bases such as
di met hyl am nopyri dine, triethylamne, pyridine, and
N-iR&4#1 nor phol i ne, and 20 al kali netal carbonates
such as potassi umcarbonate and sodi um carbonate. For

the base, arf@Rydhi dhasdriPheEmattod FREPWHaL f@n be
IS re preferred. The base i used at _a nolar ratio
o B R, iy 46 otheeal uf crRbapkdl 18-
TSR, LA L2 BB e SRR
10 Protective Groups In Organic Synthesis, T.W. Greene,
John Wiley & Sons Inc., 1999, third edition, p. 86-113,
573-586.

Stated more concretely, in the presence of a

base, the compound of formula [1l2] or a salt thereof is
15 reacted with a triphenylmethyl halide.
[0045]

Examples of the base used for this reaction
include organic bases such as dimethylaminopyridine,
triethylamine, pyridine, and N-methylmorpholine, and

20 alkalli metal carbonates such as potassium carbonate and
sodium carbonate. For the base, an organic base is
preferred, and pyridine is more preferred. The base is
used at a molar ratio of 1-20 times, preferably 1-10
times with respect to the compound of formula [12] or a

25 salt thereof.

[0046]
Examples of the triphenylmethyl halide to be

used for this reaction include triphenylmethyl



used for this reaction include triphenyl nethyl 31
chloride, triphenylnethyl brom de, (4-

nmet hoxyphenyl ) di phenyl net hyl chloride, (4,4'-

di met hoxyphenyl ) phenyl met hyl chl ori de and (2-

chl or ophenyl ) di phenyl met hyl chl oride. Tri phenyl net hyl
5 chloride and triphenyl net brom de are preferred,

an@hksfiﬁggp%§psgg§;éﬁakephdsabaiaete(@Leferred- The

tri pheny e IsTused at a nolar ratio of

1-dOt ndk L ehepREhY1deBnl i MBR1WKE Rel €3REQY —t O the
conpoundy%§e?grﬁulg [1%] gr g sal t the?eo?. 10 [0047]

EX@IF@éEISoﬁjflplﬁQﬁyﬁpbuéﬂylltiéﬁﬂ?(iobhlbkﬁdef aagt i(gn, but
not particularly ltmted as long as it does not
af¢lecdropieenebrtii phenyhebtdelnchiokédesucliraphenylmethyl
acetonitrile; aromatic hydrocarbons such as benzene,
51schbboukde, axgl enephendlmeshyy| bnemidehers puefieased, and
di oxane, tetrahydrofuran, anisole, ethylene glycol
di peipgeneimekhyhnah §peifhg| aemgrgcpredrneefyl &hier;
al i phati c hydrocarbons such as hexane and cycl ohexane;
hat btRrer eHReyay boar bode $8chsad ahl BrBPORHE) CABLAYPENe 10

20 chl ori de, _chl orobenzene, and, dj chl orobenzene;
oSt HPRS " AT SEAREY hyT aEé?a?ele%h§?saesFaF8,taﬁd

et hes @5 R o Plbef ool oBna sarFokneoktch as

10 di Qyj sul f oxi de. These can be used i n conbi nati on.
25 Preterabl e sol vents include hal ogenat ed

hydr ocar bonsgxa@fe feL By RO 6T QR L dGsk§ FBECthis
preferred. The usage

reaction, but not particularly limited as long as it
does not affect the reaction, include nitriles such as
acetonitrile; aromatic hydrocarbons such as benzene,

15 toluene, xylene, and mesitylene; ethers such as
dioxane, tetrahydrofuran, aniscle, ethylene glycol
dimethyl ether, and diethylene glycol dimethyl ether;
aliphatic hydrocarbons such as hexane and cyclohexane;
halogenated hydrocarbons such as chloroform, methylene

20 chloride, chlorobenzene, and dichlorobenzene; esters
such as methyl acetate, ethyl acetate, and butyl
acetate; amides such as N,N-dimethylformamide, and N,N=-
dimethylacetamide; and sulfoxides such as dimethyl
sulfoxide. These can be used in combination.

25 Preferable solvents include halogenated hydrocarbons,
and methylene chloride is more preferred. The usage
amount of the solvent is, but not particularly limited

to, preferably 1-50 times {v/w), more preferably 1-15



anmount of the solvent is, but not particularly limted
to, preferably 1-50 tinmes (v/w), nore preferably 1-15
32 times (v/w) the anount of the conpound of fornula
[12] or a salt thereof. [0048] The reaction

tenperature is not particuI%BIy 5limted but is -50
to 150C, preferably -30 to The reaction time is

NORAY L PHL AT | bR OHtchs SombOHRESoE OcaBnhRl! 912

IS prefera m nutes to ours

Wigh RS54 5 acg&teshydr o- 2H pyr an- 2 yl group that can
be substituted, the conpound of general fornula [4]

I s;0d4m] exanpl e, prepared by a nethod described in
Protective Goups In Organic Synthesis, T.W G eene,
John Wley &tonseddarcion 1988petdturte 15sedot i partpcularly
27-58, 249-280. Stated nore concretely, for exanple,

5 t Nelmicoevpdeutd o $90 nud al $QZ), @refesabilyt hetlkedfo i00°C.
reacted wth a dihydropyran in the presence_of a
catal yst. [DD50je20t Bvanpiee b? rotaparybeubsslyf dimited
this reaction include acids such as hydrochloric

ad4: Iu1F MERuERs dto A oDl ekt PERfRIARLY; O
sal ts such as ﬁyrldlnlun1p t ol uenesul f onat e,
tﬁ? BRMUFSdr obr oni de, copper chloride (1),
¢Hq sulfate and zeolite. 25 Preferable
alysts include salts, and pyridinium p-

10 When R® is a tetrahydro-2H-pyran-2-yl group
that can be substituted, the compound of general
formula [4] is, for example, prepared by a method
described in Protective Groups In Organic Synthesis,
T.W. Greene, John Wiley & Sons Inc., 1999, third

15 edition, p. 27-58, 249-280.

Stated more ceoncretely, for example, the
compound of formula [12] or a salt thereof is reacted
with a dihydropyran in the presence of a catalyst.
[0050]

20 Examples of a catalyst used for this reaction
include acids such as hydrochleric acid, sulfuric acid,
and p-toluenesulfonic acid; salts such as pyridinium p-
toluenesulfonate, triphenylphosphine hydrobromide,
copper chloride (I), aluminum sulfate, and zeolite.

25 Preferable catalysts include salts, and pyridinium p-
toluenesulfonate is more preferred. The catalyst is
used at a molar ratio of 0.01-10 times, preferably

0.01-3 times with respect to the compound of formula



A tol uenesul fonate is nore preferred. The catalyst is
used at a nolar ratio of 0.01-10 tines, preferably
0.01-3 tinmes with respect to the conmpound of formula
33 [12] or a salt thereof. [0051] Exanples of a
di hydropyran used for this faction i ncl ude
3, 4-di hydr o- 2H pyran, 3,4-dihydro-2- 5

Methoxyo2HapkhaRk, +8Rdess8- di hydro-4- nethoxy-2H pyran.
3,4-Di hydro-2Hpyran is preferred. The di hydropyran is

usedoat]ja nolar ratio of 1-20 tines, preferably 1-5

times with respect to the conpound of fornula [12] or

a salt thergabmpl@s[ 0&52] dixgapbeyreh ke doerthis

used for this reaction, but not particularly limted
asreangias inclddes 3ndtdahivdep-LHe pyeaat,i Gn 4 -iditiyede-2-
aromati ¢ hydrocarbons such as benzene, tol uene,
SxyPehboxgndH1BYRasi t fhdn&; 6ethbysiroudhmes hdixyx&hiepyran.
te r?hxdrofuran ani sol e, ethylene glycol dinethyl .
et fief ~DARYdEPEERyPY¥KEN 4By BsRarNechy| Taehaihyseomysan is
such ss Qeth%l acetate, %thyl acetate, and but{l
acBt8re?tnft PPIEL EALACaST dcélokifesy ePrafedadlyudns

as dj hyl f or ide, . and 20

N KB Fel AP At 6P RRF HekoahionGPORRHA et BFBEAbdA2] oF 2
su S form nethylene chloride, chlorobenzene,
an%gé?cﬁﬁg%%gghzene, and the like. These can be used

1oinf@@gpjnation. Preferabl e sol vents include
hal ogenat ed hydrocarbons, and nethyl ene chloride is

Examples of the solvent used for this
reaction, but not particularly limited as long as it
does not affect the reaction, include aromatic
hydrocarbons such as benzene, toluene, xylene, and

15 mesitylene; ethers such as dioxane, tetrahydrofuran,
anisole, ethylene glycol dimethyl ether, and diethylene
glycol dimethyl ether; esters such as methyl acetate,
ethyl acetate, and butyl acetate; nitriles such as
acetonitrile; amides such as N,N-dimethylformamide, and

20 N,N-dimethylacetamide; and halogenated hydrocarbons
such as chloroform, methylene chloride, chlorobenzene,
and dichlorobenzene, and the like. These can be used
in combination. Preferable solvents include
halogenated hydrocarbons, and methylene chloride is

25 more preferred. The usage amount of the solvent is,
but not particularly limited to, preferably 1-50 times
(v/w), more preferably 1-15 times (v/w) the amount of

the compound of formula [12] or a salt thereof.
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25 nore preferred. The usage anount of the solvent is,
but not particularly limted to, preferably 1-50 tines
(viw), nore preferably 1-15 times (v/w) the anount of
the conpound of fornula [12] or a salt thereof. 34

[ 0053] The reaction tenper atyre is not particularly
limted but is -50 to 100C, "preferably -30 to 50C
Theggsgction tine is not particularly limted 5 but is

5 mnutes to 50 hours and is preferably 5 mnutes to

24 hours. [Of%d] rddet conPetifige fht geaei al nborpukaitdlariy
obtained in this manner can be used in the next

r eliii toed Vibdithold -850 tsol @iy .pAdREEbly 2-3) tdE0°C.
conmpound of general fornmula [3] is prepared by

hal ogenat i ngThderearipbomdt ofie gesenat pdbtiouhakdy[ #imited
[ 0056] Exanpl es of hal ogenating agent used for the

r daelt | o, 5 putnyfors pae t e uheulry &ndi fedrrefenalglasSit

is  a hal ogenating agent that can be used for
hatioyeret ity 2b h¢erad kyl side chain of an aromatic
co&gﬁﬁgﬂ, i nclude elenentary hal ogens such as

ch , brom ne, and iodine; imdes such as

N OO el T s o e "DSHEEAT Eb8Gu1a (4] obtained
in this manner can be used in the next reaction without
isclating.

{0055]
(2-2)

The compound of general formula [3] is
prepared by halogenating the compound of general
formula [4].

[0056]

Examples of halogenating agent used for the
reaction, but not particularly limited as lcng as it is
a halogenating agent that can be used for halogenating
the alkyl side chain of an aromatic compound, include
elementary halogens such as chlorine, bromine, and
iodine; imides such as N-chlorosuccinimide, N-
bromeosuccinimide, N-chlorophthalimide, and N-
bromophthalimide; hydantoins such as 1,3-dibromo-5, 5-
dimethyl hydantoin and 1, 3-dichloro-5,5-dimethyl
hydantoin; and sulfuryl chloride. Preferred
halogenating agents include imides, and N-

bromosuccinimide is more preferred. The halogenating



br omopht hal i m de; hydantoi ns such as 1, 3-di bronp-5,5
25 di net hyl hydantoin and 1, 3-di chl oro-5, 5-di net hyl
hydant oi n; and sul furyl chloride. Preferred

hal ogenating agents include inides, and N

br onmobsucci nimde is nore prg&;rred The hal ogenati ng
35 agent is used, but not particularly limted, at a

mLgent " 851 Qs8E, 1pAt Qb%agSEtHbﬂﬁéglgfQE%&%%HY %Orwu olar

times wWith respect to thé conpoun gener al a
[41at16806F] 1 &rThkeateactifBsi, Sppeebendhly 1condyaladyith
in the presence of a radical initiator. Exanples of
radéspécti ot thkotomputindobfl pehkedlasokmngaagijt. is a
common radical initiator, include dialkyl peroxides
suth0as] di-tert-butyl peroxide, di-tert-anyl

peroxide, and 10 di (2-net hyl - 2- pentyl ) peroxi de; diacyl
Speroxi des suthiasredcbiénaroyk peedrirdblydrondpcted in the
per oxi de, and di pht hal oyl er oxi de; al kyl
hy@?%ﬁ%@%ﬁl@Esasﬁéﬁlﬁ§ltéﬂi batgk - hﬁ&ﬁ@ﬁéﬁéxpéeréﬁécal

dr oper oxi de ercarhboxylic acids, such as
pe%leha%mracmt RBhobeRok5RnERal PES18Sadkdl Spér FORARE

i St L :@bsma{%saz?ggmcesfg%‘zec°”% s 2=
ngf @gr%|§%59§ gé?b%g@%t nk&&%'?mye)perox1de, and

azo eronitri
102, glggéggt §SOV %ﬁ%kl?ﬁ&%égﬂg%t'bfgcyl peroxides such as

1 dib@ﬁﬂgyﬁ(ﬁéﬁbﬁb&éanslééﬁQQnpékbk?Be, add- a&&ﬁt&&ibyl

nmet hoxy- 2, 4-di net hyl val eronitrile), 2,2 -azobi s(

anpelt swePaopagne) gl hyga e6pt o6k d@esandcHi BBt Béktzbatyl
hydroperoxide and cumyl hydroperoxide; percarboxylic
acids, such as perbenzoic acid, monoperoxyphthalic

15 acid, performic acid, and peracetic acid; inorganic
peroxc compounds such as persulfuric acid; and organic
azo compounds such as 2,2'-azobisisobutyronitrile,
2,2"'-azobis(2,4-dimethyl valeronitrile), 2,2'-azobis(2-
methyl butyrconitrile), 2,2'-azobisisovaleronitrile,

20 1,1'-azobis(cyclohexane carbonitrile), 2,2'-azobis(4-
methoxy-2, 4-dimethyl valeronitrile), 2,2'-azobis(2-
amidinopropane)dihydrochloride, and dimethyl 2,2'-
azobisisobutyrate. Organic azo compounds are the
preferred radical initiators, and more preferred is

25 2,2'-azobisisobutyronitrile, 2,2'-azobis(2,4-dimethyl
valeronitrile), and 2,2'-azobis(4-methoxy-2,4-dimethyl
valeronitrile). The radical initiators are used, bhut

not limited, at a molar ratio of (.0l or greater times,
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azobi si sobutyrate. Organic azo conmpounds are the
preferred radical initiators, and nore preferred is 25
2,2' -azobi si sobutyronitrile, 2,2'-azobis(2,4-dinethyl
valeronitrile), and 2,2'-azobi s(4-net hoxy- 2, 4-di net hyl
valeronitrile). The radical j;gnitiators are used, but
not limted, at a nolar ratio of 0.01 or greater

tigmsferdfh1Prefeyablyide D51 i | FRSpdEL he b eERECEOhBotNE of
conmpound of® general formula [4]. T0058] Exanples of

t Rparetaento ek fg) this 5 reaction, but not
particularly limted as long as it does not affect

t he)asct i on, include aliphatic hydrocarbons such as
hexane, cycl ohexane and heptane; ethers such as

di oxane, tetExanplied wanhannsbrent esdyl Eoe ghysol

di net hyl ether, and diethylene glycol 10 di nethyl .
etttact iagt ey ts yrt @R netdylaacethirited s lopgtagelt
and butyl acetate; hal ogenated hydrocarbons . such as
clisioftma @y | die t9orich, EMFbiddenzEneatiand

di_ ch] orobenzene. These can be used. in conbi nation.

P QAL YIS SHI 1310 I HRIARSH e‘F%CJa?Fbe’ﬁ%‘P%g%‘Pét Rgphane’

TG DL T d® TS e SOt BT RS0l TentoTS,

?i&{ﬂenf%?r R LA R L G TR
t

ung 1of - genar @t s FOL! &5 [ engD 40068 e Thethyt

reaction tenperature 1s not particularly
acetate, and butyl acetate; halogenated hydrocarbons

such as chloroform, methylene chleride, chlorobenzene,
and dichlorobenzene. These can be used in combination.
Preferred solvents include esters and halogenated
hydrocarbons. Methylene chloride and chlorobenzene are
more preferred. The usage amount of the solvent is,
but not particularly limited to, preferably 1-50 times
(v/w), more preferably 1-15 times (v/w) the amount of
the compound of general formula [4].
[0059]

The reaction temperature is not particularly
limited but is 0 to 200°C, preferably 0 to 100°C.

The reaction time is not particularly limited
but is 5 minutes to 50 hours and is preferably S
minutes to 24 hours.
[0060]

In this reaction, there may be by-precduct

compounds in which the methyl group of the compound of
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limted but is O to 200C, preferably 0 to 100C. The
reaction tinme is not particularly limted but is 5
mnutes to 50 hours and is preferably 5 25 mnutes to
24 hours. [0060] In this reaction, there may be
by-product conpounds in whigh the methyl group of the
conpound of 37 general formula [4] is di-hal ogenated

angbddta1 hadggenat ey 18 dhigaregenatoy gx@mple- with
the nethod described in Synthesis, 2001, Vol. 14, p.

2WBroddithednd B atrels NP £ CONGF eéLhiplHy wEBRILRE a

di al kyl 5 phosphonic acid ester in the presence of a
base hddede oo din "Syhilcds 1de @O hyl vgroupdj sp. 2078~
di - hal ogenated or tri-hal ogenated can be converted to

a oot cftatgehercate foometat¢ By, PP0Bddctifg a dialkyl
Exanpl es of the base used for this reaction include
orjEri Pase st et rikt e apfeeeneg NPE a base, the

di i sopropyl et hyl am ne; hydroxj des of alkali netals or

al JCIROWHE t1D M KRR HieiEh ¥bay teipyHF ofi tlea Logenated or
pot assi um hydroxide, |ithium hydroxi de, cesium
h)}b‘?lo'%%ﬁé?g A% G i Rfin FRRIVORT & ; TR of bonBeeunds of

al kal i q@t@lslgg aL i earth metals such as sodi um
caBorEte, " P 4SDi Ui * carbonat e, and bari um car bonat e.
F%ngigfd bases include carbonates of alkali netals

or alKali earth netals, and potassium carbonate is

more pref er rgdn JNes 20r base hSsdSeee @t s hRE F&LELion

of 0.5 or greater tines,
include organic bases such as triethylamine, N,N-

diisopropylethylamine; hydroxides of alkali metals or
alkali earth metals such as sodium hydroxide, potassium
hydroxide, lithium hydroxide, cesium hydroxide, and
barium hydroxide; carbonates of alkali metals or alkali
earth metals such as sodium carbonate, potassium
carbonate, and barium carbonate. Preferred bases
include carbonates of alkali metals or alkali earth
metals, and potassium carbonate is more preferred. The
base is used at a molar ratio of 0.5 or greater times,
preferably 0.5-10 times with respect to the compound of
general formula [4].

[0062]

Examples of the dialkyl phosphonic acid ester
used for this reaction include dimethyl phosphonic acid
ester, diethyl phosphonic acid ester, diisopropyl
phosphenic acid ester, and dibutyl phosphonic acid

ester; dimethyl phosphonic acid ester and diethyl



preferably 0.5-10 tinmes with respect to the conpound
of general fornmula [4]. [0062] Exanples of the

di al kyl phosphonic acid ester 25 used for this
reacti on include di nmethyl phosphonic acid ester,

di et hyl phosphonic acid estef, diisopropyl phosphonic
acid ester, and di butyl phosphonic acid ester;

RS S oRhOSPEOAI £50EL Un 28t greaBdrdyet hThesalalkyl
phosphonlc acid ester are preferred. The dial kyl

phoispietdEi@chdi @SéetetSiySedeat a8 A0MaLakatkeiof o8. 6.5
or greater tines, preferably 0.5-10 tines with respect
t ot hgreaveounines, genefatabbynil B-L 4] £ibhep0068h respect
Exanpl es of the solvent used for this reaction, but
noto pelre | cohpebyd | o fi gedensl| bogmadai {4]does not
affect the reaction, include ethers such as di oxane,
St etP@yUr of uran, anisole, ethylene glycol 10 dinethyl
et her, and di et hy] ene g gcol di met hyl ether; and
hal ogenat ed ?@%WE%%?b% %ﬁcﬁoégeﬁﬁtH?F@néorcﬁhéﬁlde

chl orof orm -di chl or oet hane hl or ohenze and
d.l&?ﬁ%%%nz‘%% St aer O E R Ly iR SRR NGheoRS 1t
ude halogena

L e LR b hy]?%njlée%'ﬁT . ael?éﬂ%?éggles;ar sugh as
partléﬂggrﬁggyféh ré?Sréﬁ o @%3 ¥’ Eégg?éne g%¥f&&

10fﬂHfhéH§?Pf@@$ar1 gﬁhtaﬂ@§h§YéM% éb?eéﬂvaﬂhegﬁythther,
compound of general fornmula

and halogenated hydrocarbons such as methylene
chloride, chloroform, 1,2-dichloroethane,
chlorobenzene, and dichlorobenzene. These can be used
in combinaticn. Preferred sclvents include halogenated
15 hydrocarbons. Methylene chloride is more preferred.
The usage amount of the solvent is, but not
particularly limited to, preferably 1-50 times {(v/w},
more preferably 1-20 times (v/w) the amount of the
compound of general formula [4].
20 [0064]
The reaction temperature is ncot particularly
limited but is 0 to 200°C, preferably 0 to 100°C.
The reaction time is not particularly limited

but is 1 to 50 hours and is preferably 1 to 24 hours.




10

15

20

20 [0064] The reaction tenperature is not particularly
limted but is 0 to 200C, preferably 0 to 100C. The
reaction tine is not particularly limted but is 1to
50 hours and is preferably 1 to 24 hours. 39 [0065]
[Preparation nmethod 3] HOl ;4 OHHOI OH HOI \ X

RSQ2C [5] -_ (HOHNOC [6] ------ (HOHNOC [y 3] .0 |
Xﬁﬁde . R-NI , HO[7] 0[3] In the formula, R5,
R6, J X are as defined above. As an exanple of the

com@maﬁlcgen@é@od%]‘orrml a [5] or a salt thereof,
2- hydroxy-4 (hydroxynet hyl ) benzoic acid nethyl ester

i's kKpewn .| addi tion, thgoconpound of general {o

f or nuL@}aOHa _salf ther eﬁﬁ%&by, for]@/\x
eXFP e hod de ternatio
publﬂcationT%EZOO4/13§9y%€panphlet jr ?ﬁ%gﬂggg [
onpound of

S prepared by

Pat ent No. 3197011. Furthernore, the

general f %] or a sgkt Q
a prepar dty t hod B a er. [0066] 15
(3-1) Thﬁcponpoupﬂ]of formul a ] or @a3alt thereof
is prepared by reacting the coffpound of genera
formul a

In the formula, R°, R% and X are as defined above.

As an example of the compound of general
formula [5] or a salt therecf, 2-hydroxy-4-
(hydroxymethyl)benzoic acid methyl ester is known. In
addition, the compound of general formula [5] or a salt
thereof 1s prepared by, for example, a method described
in International publication W02004/113281 pamphlet or
Japanese Patent No. 3197011.

Furthermore, the compound ¢of general formula
[5] or a salt thereof is prepared by a preparation
method B described later.

[0066]
(3-1)

The compound of formula [6] or a salt thereof
is prepared by reacting the compound of general formula
[5] or a salt thereof with hydroxylamine or a salt
thereof in the presence of or in the absence of a base,.
[CC67]

Examples of the hydroxylamine or a salt

thereof used for this reaction include hydroxylamine,

13]



[5] or a salt thereof with hydroxylam ne or a salt
thereof in the presence of or in the absence of a
base. 20 [0067] Exanples of the hydroxylam ne or a
salt thereof used for this reaction include
hydr oxyl am ne, 40 hydroxyI%@ ne hydrosul f at e,

hydr oxyl am ne hydrochlorlde and hydr oxyl am ne

0Xﬁ§&£8 5%958XM23 Sl? QEOCE§8Eb§géhglﬂé6ferred

droxy nlne or ereo can issolved in a

5 §9&¥§6h1§998aasaﬂétﬁ?dﬁaﬁyﬂﬁhﬁﬁaobxﬁmgtésed The
hydr oxyl am ne or a salt thereof is used at a nol ar

ramy@r@iylamin@rﬁﬁ@@bohlﬁ?&depi@fFkabbtrédS times wth
respect to the conmpound of general fornula [5] or a

saliydtbeyrahind 0o 0868k 1T htBereatt can be diekedabHyin a
conducted in the presence of a base. Exanples of the

Sbasel vact us,ech hgdreatdesanfl mekhbnodeanabsueedal k&he
earth netals such as sodi um hydroxi de, potassium
hy@y@&mﬁﬁlamlﬁﬁugnwassﬁyaréhea@ofcéguuﬁﬁﬁyaﬁoﬁum@laand
bar i um hydr oxi de; dr ogencar bonates of alkali netals
suERt 59 Sbdl udf %?ﬁ?%@én b@%@naPéegﬁHaBéVa§§ﬁuﬁﬂmes with
hydr ogencar bonat e; carbgna es of a t al

k? g or
al%%ﬁ Sehr th hREaFemROBRdae T sEaNERALat BETRELE, [P] or a

potgfgl n1car€onate, barium 20 carbonate; al um nate
conpoun §-such”as sodium alum nate and potassi um

10aIH@@ 88} e; met al al koxi des such as sodi um et hoxi de,
sodi um et hoxi de, and potassiumtert-

This reaction is preferably conducted in the
presence of a base. Examples of the base include
hydroxides of alkali metals or alkali earth metals such
as sodium hydroxide, potassium hydroxide, lithium

15 hydroxide, cesium hydroxide, and barium hydroxide:;
hydrocgencarbonates of alkali metals such as sodium
hydrogencarbonate and potassium hydrogencarbonate;
carbonates of alkali metals or alkali earth metals such
as sodium carbonate, potassium carbonate, barium

20 carbonate; aluminate compounds such as sodium aluminate
and potassium aluminate; metal alkoxides such as sodium
methoxide, sodium ethoxide, and potassium tert-
butoxide. With these, two or more types can be used in
combination. In addition, if necessary, the base can

25 be dissolved in a solvent such as water and methanol
and used. Preferable bases include metal alkoxides.
Sodium methoxide is more preferred. When sodium

methoxide is used as the base, this is preferably used
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but oxi de. Wth these, two or nore types can be used in
conbination. In addition, if necessary, the base can
25 be dissolved in a solvent such as water and

nmet hanol and used. Preferabl e bases include netal

al koxi des. Sodiun1nethoxidglis nore preferred. \Wen
sodium nethoxide is used as“the base, this is

praf el 3@%% &1 @BoR, ”g#ﬁ@ngéséoié'tﬁgé‘d_ dhesbasesr

is used at a nolar ratio 1 or greater ftines,

prefief@lly 1-d0 did@se M t e ESPEEEeE L1 C1 CONPOURESONith
general fornmula [5] or a salt thereof. [ 0069]

Exargpeast afo titee sodmvenindisetl dofetdl SEor@atai OR] bduta

not particularly limted as long as it does not -

afdeeict theere®@cti on, include aromatic  hydrocarbons

such as benzene, toluene, xylene, and 10 nesityl ene;

etHEI®such as di oxane, tetrahydrofuran, anisole,

et hyl ene glycol dinethyl ether, and diethylene glyco

di met hyl et HEfammkgedgehatle sobveoRbrbend SeEhtASS

chl orof orm nethyl ene ch| orjde, chlorobenzene, and

di KSR Frioten Z8He Nl oMbt SC3iRAL ksl HBt haRoRS LPRENRP, Lt
and but ano]; .am des_such as

[, _2- | ;
N ISR 7 fe i o S NP L NerhF AR ERBREHE:  and
Sal A% THE b 2 a i TelReng i fafy 8

e alcoh and met hanol

; Th i n
e ST L T o Slon S e e e

§ \%ﬂ%soo#prgg{] ﬁ%trﬂffér?é al Yedr 1Pihd FRp1 (YN r | hen@n@udthfiene

glycol dimethyl ether; halogenated hydrocarbons such as
chloroform, methylene chloride, chlorobenzene, and
dichlorobenzene; alcohols such as methanol, ethanol,
propanol, 2-propanol, and butancl; amides such as N,N-
dimethylformamide and N,N-dimethylacetamide; and water.
These can be used in combination. Preferred solvents
include alcohols, and methancl is more preferred. The
usage amount of the solvent is, but not particularly
limited to, preferably 1-50 times (v/w), more
preferably 1-15 times (v/w) the amount of the compound
of general formula [5] or a salt thereof.
[0070]

The reaction temperature is not particularly
limited but is 0 to 200°C, preferably 0 to 100°C.

The reaction time is not particularly limited
but is 5 minutes to 50 hours and is preferably 5

minutes to 24 hours.
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of general fornula [5] or a salt thereof. [0070] The
reaction tenperature is not particularly 25 |limted
but is O to 200C, preferably O to 100C. The reaction
time is not particularly limted but is 5 mnutes to
50 hours and is preferablym?l2 mnutes to 24 hours. 42
[0071] The conpound of formula [6] or a salt thereof
obfgjhef in this manner can be used in the next
reaction without isolating, but it is preferably 5
i sol ated. [PRd2tombdurd oFheorRAPQUNE] 0brd8N8RAL thereof
formula [13] or a salt thereof is prepared by reacting
t heo€oMPOYNDn Of hid OmbhenEY| 8ahbbeOtisadsaht thBenegt with
a thionyl halide. [0073] Exanples of the thionyl
hat¢aket 1 on beitisedt f bsolabisgy ehati On iBcpudéerhbagyl
chloride and thionyl brom de, and thionyl chloride is
prefetated. The 15 thionyl halide is used at a nolar
ratio of 1 or greater tinmes, preferably 1-10 tines
wi E%0t2Epect to the compound of fornula [6] or a salt
thereof. [0074] Exanples of the solvent used for this
20(32dktion, but not particularly linited as |ong as
't The compound of general formula {13] or a
salt thereof is prepared by reacting the compound of
formula [6] or a salt thereof with a thionyl halide.

[0073]

Examples of the thionyl halide to be used for

this reaction include thionyl chloride and thionyl

bromide, and thionyl chloride is preferred. The

thionyl halide is used at a molar ratio of 1 or greater

times, preferably 1-10 times with respect to the
compound of formula {[6] or a salt thereof.
[0074]

Examples of the solvent used for this
reaction, but not particularly limited as long as it
does not affect the reaction, include aromatic
hydrocarbons such as benzene, toluene, xylene, and

mesitylene; ethers such as dioxane, tetrahydrofuran,

anisole, ethylene glycol dimethyl ether, and diethylene

glycol dimethyl ether; halogenated hydrocarbons such as

chloroform, methylene chloride, chlocrobenzene, and
dichlorcbenzene; and sulfolane. These can be used in

combination. Preferred solvents include halogenated



does not affect the reaction, include aromatic

hydr ocar bons such as benzene, toluene, xylene, and
nesityl ene; ethers such as di oxane, tetrahydrofuran,
ani sol e, ethylene glycol dinethyl ether, and

di et hyl ene 25 gl ycol dinethyl; ether; hal ogenated

hydr ocar bons such as chloroform nethylene chloride,

Chh gl PHEAEEHEs , aadld HeEh| 0ERBEREENE; dandssubial pReferred.
These can be used in conbination. Preferred sol vents

| MTiheldes g ogrdatedo #3thbydbdeanbons, pad Aethyl ene
chloride is nore preferred. The usage anount of the
sapaentcibarbytlinitegpate) cokaféyabipi LeB0t bimes (v/w),
preferably 1-50 tines (v/w), nore preferably 1-15
t iese (vrefexrdelunbuhd bimese (B/¢bnpbendmotntopfuthe
[6] or a salt thereof. &OO?S] This reaction is

5 prefeRny ebnEeetelai A6t her preabhcehereafeat al yst .

Erﬁﬂgiﬁitgf the catalyst include _

, hyl formam de. The catalyst is used at 10 a
(i mes w th rESHect o191 LonpbRharabYorOracEef op 5he
cirddpierle {BPLIE [oAthyBleb SRS 08
A (T ARS8 LA BBV L e ot

10 prefs B Yr 2t i S et @So b 0- R4 Dedlf SpréPOFdbiy 0.01-0.5
times with respect to the compound of formula [6] or a
salt thereof.

[C076]
The reaction temperature is not particularly

15 limited but is 0 to 100°C, preferably 0 to 50°C.

The reaction time is not particularly limited
but is 5 minutes to 50 hours and is preferably 5
minutes to 24 hours.
f0077]

20 The compound of general formula [13] or a
salt thereof obtained in this manner is preferably used
in the next reaction without isolating.

[0078]}
(3-3)

25 The compound of general formula [7] or a salt

thereof is prepared by reacting the compound of general

formula [13] or a salt thereof with a thionyl halide

and then conducting an intramolecular cyclization



20 The conpound of general fornula [13] or a salt
thereof obtained in this manner is preferably used in
the next reaction wthout isolating. [0078] (3-3) 25
The conpound of general fornula [7] or a salt thereof
is prepared by reacting the4%onpound of genera
formula (13) or a salt thereof with a thionyl halide

angs4 Hefo g ondduch & Ngrafeh 8L r @l egukar cyclization 44
reaction in the presence of a base. [0079] Exanples

of[ddmreot hionyl halide to be used for this reaction
i ncl ude thionyl chloride and thionyl 5 brom de, and
thi onyl chl dixaleples psefeneedhidhel hbloddyl tbabedesed for
used at a nolar ratio of 1 or greater tines,
prigiies abtactlid® incksdei thicmgbhechloniddeandotpdanglof
formula [13] or a salt thereof. [0080] 10 Exanples of

5 t Herggeisde useetd floieomys ¢leberide 1snpradervedani €hdases
such as triethylamne, N N diisopropylethylam ne,
pyrHiemel Ra Fedtyt anieRdyit df ieolax: Rt hy| fbr pneFi Aeeater

and, 1, 8-diazabicyclpo[5,4.0]undec-7- ene (DBU); . and
ol & Salen Lo Shimem ust%ya%&?éﬁ, %OF%\gsi um
hydr oxi de, sodium carb e, _and ot assi um.car bonat e.
PrETRanie Shostthi e of [ahier “Baeell BRI Gl ne | s
m36b§gfferred. The base is wused at a nolar ratio of

1 or greater tines, preferably

10 Examples of the base used for this reaction
include organic bases such as triethylamine, N,N-
diisopropylethylamine, pyridine, dimethylaminopyridine,
N-methylmorpholine, and 1,8-diazabicyclof5.4.0]undec-7~
ene (DBU); and inorganic bases such as sodium

15 hydroxide, potassium hydroxide, sodium carbonate, and
potassium carbonate. Preferable bases are organic
bases, and pyridine is more preferred. The base is
used at a molar ratio of 1 or greater times, preferably
1-5 times with respect to the compound of general

20 formula [13] or a salt thereof.

[0081]

Examples of the solvent used for this
reaction, but not particularly limited as long as it
does not affect the reaction, include arcmatic

25 hydrocarbons such as benzene, toluene, xylene, and
mesitylene; ethers such as dioxane, tetrahydrofuran,
anisole, ethylene glycol dimethyl ether, and diethylene

glycocl dimethyl ether; halogenated hydrocarbons such as



1-5 times with respect to the conpound of general 20

formula [13] or a salt thereof. [0081] Exanples of the
solvent used for this reaction, but not particularly

limted as long as it does not affect the reaction,

i nclude aromatic 25 hydrocaﬁsons such as benzene,

tol uene, xylene, and nesitylene; ethers such as

di a8, £4.8 F A Pf el AN 1 SR §6) ech?éPc%@ﬂ@eﬂé)’Cth
di net hyl ether, and di et hyl ene glyco di met hyl et her;

hahaganﬁwbﬁw&wm&@wuﬁmmm 45Thé&bé or@h ObE used in
nmet hyl ene chl ori de, chl orobenzene, and
di ccininirmobeinarene | P stk sted od @hween T ebec Dade biea Lsgenahed
conmbi nation. Preferred sol vents include hal ogenat ed
hydrcoaraodre s arahdareteyh ehene ol o dedée sisronere preferred.
preferred. 5 The usage anount of the solvent is, but

5 ndthe prrade @AYt | 9% thel 3olventefbsabPyt 108D times
(viw),. nore preferably 1-15 tines é;/% t he amount | of

tﬁ@rfe&iab]@tmolf inerRd a0 £ PRRF A2 5Q &imes (v/w),
th f. 0 t L { {
ARG HSE 2 1 Lok EATSs b o) TO0S S br Gl o8
t 50C. The t t t [ a d
bﬁctompmgﬁ ot 2 S of Ft Lo PR P8 SRl phe PROE:

$§Ito 24 hours. 15 [0083] The conpound of general
fornu a[7] or a salt thereof obtained in this nmanner

10 is preferably,dsethdion temperature is not particularly
limited but is 0 to 100°C, preferably 0 to 50°C.

The reaction time is not particularly limited
but is 5 minutes to 50 hours and is preferably 5
minutes to 24 hours.

15 [0083]

The compound of general formula [7] or a salt
thereof obtained in this manner is preferably used in
the next reaction without isclating.

[0084]
20  (3-4)

The compound of general formula [3] is
prepared by protecting the 2 position of the compound
of general formula [7] or a salt thereof with a methyl
group that is substituted with one or more optionally

25 substituted phenyl groups or with an optionally
substituted oxygen-containing heterocyclic group. This
reaction is conducted according to the preparation

method (2-1).
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the next reaction w thout isolating. [0084] 20 (3-4)
The conmpound of general forrmula [3] is prepared by
protecting the 2 position of the conpound of genera
formula [7] or a salt thereof with a nethyl group
that is substituted with one.or nore optionally 25
substituted phenyl groups or with an optionally
sulysid4ut ed oxygen-containing heterocyclic group. This
reactlon I's conducted according to the preparation

m%ﬁggbéf%ﬂ@onzﬁgtﬂ&@aéj (Preparation nethod 4]

--a HOCG-l --a HO2C~ OO~ 00 ~ OO[&[%
[10] (4-1) 5 The coqgpo d of general forn
[ 9, d epyred _by_oxj,di heconpoynd ¢4 &
f orrul Wt h Manganes e\giFex, ~~0|n the prés e
sul furic i d¥and wat er. Regardi ng~the conmpound of

general E&kmula 10 [8], 6-nei@lyl - 2H chromen- 2- one [18]
commercially available for exanple. [0087] The anopunt

of sulfuric acid and water to be
[0086]

(4-1)

The compound of general formula [9] is
prepared by oxidizing the compound of general formula
[8] with manganese dioxide in the presence of sulfuric
acid and water.

Regarding the compound of general formula
[8], 6~methyl-2H~-chromen-2-one is commercially
available for example.

[0087]

The amount of sulfuric acid and water to be
used for this reaction is not particularly limited, but
preferably is 1-50 times (v/w), more preferably 3-15
times (v/w) the amount of the compound of general
formula {8]. The sulfuric acid concentration with
respect to sulfuric acid and water is preferably 10-99%
(w/w), more preferably 35-75% (w/w), and even more
preferably 45-65% (w/w).

[0088]

A solvent that does not affect the reaction
can be added. Examples of the sclvent, but not limited
as long as it does not affect the reaction, include

aliphatic halogenated hydrocarbons such as methylene



used for this reaction is not particularly limted,

but 15 preferably is 1-50 tinmes (v/w), nore
preferably 3-15 tines (v/w the anount of the conpound
of general fornmula [8]. The sulfuric acid
concentration with respect 450 sul furic acid and water
is preferably 10-99% (ww), nore preferably 35-75%

(WiWor A eMen M erk0 Hhef el abl yrdorfafe f VEMY - aromatic

[0088] A Sol vent that does not affect the reaction

Cath ey eadoesh £ &k s thecsoh yeshlobobeNpénti ahéied
as long as it does not affect the reaction, include 25

ald ipdtrel ¢ o e e at eTh dyelr carar be nss ed chn asomiet hyt Boe.
47 chloride, chloroform and dichl oroet hane; and
arforste ore dh ad @igesrat £ di iy e de aa bomat socha bggenated
chl orobenzene and dichl orobenzene. These can be used
5i mxbritarkond. am eflelorebentsrat 55 i heraderafeonnede The

hal ogenat ed 5 hydrocarbons, and chl orobenzene is nore
prafare etowHe o%s%hﬁ SOBURRE 0S¢ Heuk ohYenParsicpherly

U %%ig?%i%rgg{ﬁé SR b zmsam,we
@%%{01%%1%% nede djgr%'n%le ‘g e%? ?Iﬂﬁgé e%gt %% 0

b activated nmanganese
d| OXI e 'S prg#é’ei%%di fg\&%lva Eé nganese di oxi de can

10 be; iy ned by known methods in which, for exanple, 15
nanganese sul fate and potassi um per manganate are

The manganese dioxide used for this reaction
is not particularly limited, but activated manganese
dioxide is preferred. Activated manganese dioxide can
be obtained by known methods in which, for example,

15 manganese sulfate and potassium permanganate are
reacted. In addition, commercially available activated
manganese dioxide can be used, and that which is
industrially mass-prepared for use in batteries can be
used.

20 The usage amount of the manganese dioxide is
0.5 to 10 times {w/w), and more preferably 1 to 3 times
(w/w} the amount of the compound of general formula
[8].

The manganese dioxide can be added at one

25 time, but preferably it is added in 2-50 aliquots, and
more preferably, it is added in 8-20 aliquots.

[0090]

The reaction temperature is not particularly
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reacted. In addition, commercially avail able activated
manganese di oxi de can be used, and that which is

i ndustrially nmass-prepared for use in batteries can be
used. 20 The usage anount of the nanganese dioxide is
0.5 to 10 times (ww), and ppre preferably 1 to 3
times (ww the anpbunt of the conpound of genera

forim geq 8ic He MBHoRHERE duddacan fig @sldaghcat
one 25 time, but preferably it is added in 2-50

al i quots, anthe BsLcpiehetabéYisihot Spaddedular8y20imited
al iquots. [0090] The reaction tenperature i s not

parit cid a0 ym#4Batds ntd €80 budbutrs ndoidS50fefprebeyably

50 to 90C. The reaction tinme is not particularly

| iminetes b 4@ He@ur$ nutes to 50 hours and is

preferably 30 mnutes to 20 hours. 5 [0091] The

coffblnld of general fornula [9] obtained in this

manner is preferably used in the next reaction

wi t hout i sol B¢ igPmp@od] ot 19°1ar2} fREmebapblhdobEained
LN C A TEN ORI AN I S
fﬁ%iétl?guthailsoo atafﬂéj: Exanpl es of the solvent used for
(0092]
(4-2)

The compound cf general formula [10] cor a
salt thereof is prepared by oxidizing the compound of
general formula [9] with a salt of halous acid.

Examples of the solvent ﬁsed for this
reaction, but not particularly limited as long as it
doces not affect the reaction, include aliphatic
halogenated hydrocarbons such as methylene chloride,
chloroform, and dichlorocethane; aromatic halogenated
hydrocarbons such as chlorobenzene and dichlorcobenzene;
ethers such as dioxane, tetrahydrofuran, ethylene
glycol dimethyl ether, and diethylene glycol dimethyl
ether; amides such as N,N-dimethylformamide, N,N-
dimethylacetamide, and l-methyl-2-pyrrolidone;
sulfoxides such as dimethyl sulfoxide; alcchols such as
methanol, ethanol, propanol, Z2-propanocl, and butanol;
ketones such as acetone and Z2-butanone; nitriles such

as acetonitrile; esters such as methyl acetate and

ethyl acetate; nitro compounds such as nitromethane and



5

15 reaction, but not particularly limted as |long as

it does not affect the reaction, include aliphatic

hal ogenat ed hydrocarbons such as net hyl ene chl ori de,

chl orof orm and di chl oroet hane; aromati c hal ogenat ed

hydr ocar bons such as chloro zene and

di chl or obenzene; 20 ethers such as di oxane,

t eh i ahydentunan, aebhxtepenyakpeakbdhaetivh gkheen-and,

di et hyl ene gl ycol dinethyl  ether; am des such as

N, te tuare hybfiar gpbede; Anh& wdteet hylrasetarbdeenBdcan be

1-met hyl - 2-pyrrolidone; sulfoxides such as dinethyl

suk$exi te; cahbbhat sosuchPasf2bredt bahokntet handude a

propanol, 2-propanol, and butanol; ketones such as

acdeidvee aabvenbuehnbebenesirshéfosidhs asd water, and a

acetonitrile, esters such as nethyl acetate and et hyl

adBtEe@; spl Yoot cofpduhdsasoen, adinpthoheshafiexadg, 4gnd

ni t robenzene; arona%ic hgdrocarbons such as benzepne,
-cahd

t oY etie, LArEC k| RRS wat epe ¥hage aBpPveht 8fchhcbe
Sk f v et Ko eer Sl e S PieL Tl totat by  PaRGegabLY
et e 6 TBARY RS Lol RRE e SEERARE 3 3 FESs 0o
SOlYEMmbgnt DYE 0L 8&5%{;/%??6%%&5}5?%5 mula [91: 50

preferably 1-50 tiI nmes nore pretera

10tipesefy/wW) the anount of the conpound of genera
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formula [9]. 10 [0093] Exanples of the salt of halous
aci d used faExampiéss repcth®nsanel sdenghbesi £8id used for

bromte, and iodite. Exanples of the salt include

altdals medatieal ischudd @slorite, bromite, and iodite.
Examples of the salt include alkali metal salts such as
of sodium and potassium and alkali earth metal salts
such as calcium. Stated more concretely, chlorite is
preferred, and an alkali metal chlorite is more
preferred and sodium chlorite is even more preferred.
These salts can be used as an agueous solution.

The salt of halous acid is used at a molar
ratio of 1 or greater times, preferably 1-2 times with
respect to the compound of general formula [9].

[0094]

In general, this reaction is preferably
conducted in the presence of one or more halogen
scavengers selected from the group of dimethyl
sulfoxide, sulfamic acid, hydrogen peroxide and 2-
methyl-2-butene and the like. Preferable halogen

scavengers include dimethyl sulfoxide.
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of sodi um and potassi um and al kali earth netal salts
15 such as calcium Stated nore concretely, chlorite
is preferred, and an alkali netal chlorite is nore
preferred and sodiumchlorite is even nore preferred.
These salts can be used as %§ aqueous sol ution. The
salt of halous acid is used™ @t a nolar 20 ratio of 1
or greater t4nes e =211 ' espe ;
fo the comporng BroBEE b hYLoaen . S[BT = pbBosp “PR-Ebed 1o
genes ad smd £ ené eARLLRP ($/PF of grabbyangondugt ed untthes
presence of one or nore hal ogen 25 scavengers

sel €6k edo f r@reier of DuPs of i €h Neébybcsutboxhdecompound of
sul fam ¢ acid, hydrogen peroxide and 2-

mejdryd e 2t b emelanflot he | i ke. Preferabl e hal ogen
scavengers include di nethyl sulfoxide. 50 The anount

of (M¥®dphen scavenger to be used is 0.4 tines the

amount (v/w), preferably 0.4 to 4 tines (v/w) or
greater tineBugkihérnespecthi®d reectbapoindrsefegahdva
formula [9]. 5 [0095] Furthernore, this reaction is,
prefefumisc eRiRH ciebltfderndeF 4Pes cBRdfrElfoRg By acid or

oot SFei s Coetl i ot S pRPCa. BEFbe9BLY FopRiigtag ot P!
CHETPLER, 6L SRl IR 10, 26 R 8 LR
UYL S04 361 0 LI A St MOPEhnChReras
acids such as hydrochloric acid and sulfuric acid.
Mineral acids such as hydrochloric acid and sulfuric
acid are preferred, and hydrochloric acid is more
preferred. For the buffering agent, examples include
sodium dihydrogenphosphate or potassium
dihydregenphosphate.

In addition, when the compound of general
formula [92] is used for this reaction without being
isolated, this reaction can have a base added and is
conducted at pH 4.0 to 7.0. For the base, examples
include organic bases such as triethylamine and N, N-
diisopropylethylamine; hydroxides of alkali metals or
alkali earth metals such as sodium hydroxide, potassium
hydroxide, lithium hydroxide, cesium hydroxide, and
barium hydroxide; and ammonia water. The preferred
bases include sodium hydroxide, potassium hydroxide and

ammonia water, and ammonia water i1s more preferred.

[0096]



acid are preferred, and hydrochloric acid is nore
preferred. For the buffering agent, exanples include
15 sodi um di hydr ogenphosphat e or potassi um

di hydr ogenphosphate. In addition, when the conpound
of general formula [9] is u%ﬁd for this reaction

W t hout being isolated, thi"s reaction can have a base

added and iSTh@Qr&?@gygﬁe@eﬂﬁe?ﬁk&r@ 10 doP pEPtithCarly

base, exanples include organi c bases such as
trigihyd@amue a9d-2 N deosoprmdetdyl @ nes 50°C.
hydr oxi des of alkali netals or alkali earth netals

such as sodiTie hydsexice, t poé assi hot pydtdxullerly limited
l'i thi um hydroxi de, cesium hydroxi de, and 25 barium
hylrtoxi glel 0 anthate®nta 9t keourThengr bseprefierbhdgs30

i ncl ude sodi um hydr oxi de, potassi um hydr oxi de and

> armonitesvaterZ0 apeuagmoni a water is nore preferred.
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[0096] 51 The reaction tenperature is not
pat@¢¥Ul arly limted but is -20 to 120C, preferably 0
to 50C. The, reaction t'?e is not particularly limted
buEPF%P%E??ﬁ?RHQ%tQ%dS% hours and is preferably 30 5

mnutes to 20 hours. [0097] [Preparation nethod 5]
Roe Rda 1\ | CH/ OR3a ~ 6Rf®s 14] & O

CO,H .

[14]

In the formula, R* and R are as described above.

Regarding the compound of general formula
[14], 1,3-dimethoxybenzene and 1,3-diethoxybenzene are
commercially available for example.

[0098]
(5-1)

The compound of general formula [la] is
prepared by reacting the compound of formula [10a] or a
salt thereof with the compound of general formula [14]
in the presence of an acid.

[0099]

Examples of the acid to be used for this
reaction include strong organic acids such as
methanesulfonic acid, trifluoromethanesulfonic acid,
and a mixture of methanesulfonic acid and diphosphorus

pentoxide. The mixture of methanesulfonic acid and



R3a O[ 1 GCa] O Dal Inthe formula, R3a and R4a are
as descri bed above. Regarding the conpound of genera
formula 10 [14], 1, 3-di net hoxybenzene and

1, 3-di et hoxybenzene are comercially avail able for
exanpl e. [0098] (5-1) The %%npound of general formula
[la] is 15 prepared by reacti®ng the conpound of

f of s éﬂ@?&?gﬁTﬁtT;?%é {berspt '&Eekgsds:omgﬂdtﬁg

general Tornu 14177 Tn the presence of an aci

[ GO uEXagP| RSt Rind b1 BEhH-t 8c P8 H88Uaf BhobBh8rudl
reaction include strong organi c aci ds such as

nmed dreesidié pntlfe agheunt rbf | ot RaREBanesHli toatedaehdt is
and a m xture of nethanesul fonic acid and di phosphorus
pendexi de. 11he wimésr évol) pephafesabliponke2actdmand (§2w)
di phosphorus pentoxide is nore preferred. Wth the

5 mi sharanoinret harlkes utdopdendco i fodmdiphdiphodras a salt
pent oxi de, the anmpunt of methanesulfonic acid that is
useterecfi- 50The ndkphoz ) orpe epertpryde- pe upadsatvawpolar
5 the, anobunt of_ the conpound of fornula [10a] or a
saldtiq ek dbf o~ Thet Hphosprof esapeyt 8xrasarsrakéa af 4-°-
nmo|ar, ratip of 0.5-10 tines referagl a_nolar ratio
ort 05168 (P HRcrSReET chpecke t SORREUEonbounarBrLe (104)
f o(;gruél1 as;lf@ailhej%o?. salt thereof.

10 [0100]

A solvent that does not affect the reaction
can be added. The solvent is not particularly limited
as long as it does not affect the reaction. However,
examples include halogenated hydrocarbons such as

15 methylene chloride, chloroform, 1,2-dichloroethane,
chlorobenzene, and dichlorobenzene; aliphatic
hydrocarbons such as hexane and cyclohexane; nitro
compounds such as nitromethane and nitrobenzene; and
carbon disulfide. With these solvents, one type can be

20 used or two or more can be used in combination.
Preferred solvents include halogenated hydrocarbons,
and chlorobenzene is more preferred. The usage amount
of the solvent is, but not particularly limited to,
preferably 0.05-10 times (v/w) and more preferably 0.1-

25 3 times (v/w) the amount of the compound of formula
{10a] or a salt thereof.

[0101]

The compound of general formula [14] is used



10 [0100] A solvent that does not affect the reaction
can be added. The solvent is not particularly limted
as long as it does not affect the reaction. However,
exanpl es i ncl ude hal ogenat ed hydrocarbons such as 15
met hyl ene chl ori de, chl orofaqr 1, 2-di chl or oet hane,
chl or obenzene, and di chl orobénzene; aliphatic

hyQEOQH&QPQ§ ﬁ&@hoaéfh§X§8€19n91ﬁ¥§|OF & B?ébmgtﬁoto 2

conpounds” such as nitromet hane and ni enzen

Caf DRds i sthf teepe¥¥ t ot BRS ec§ﬁb&$§ﬂ830foﬁérhﬁm§ ¢anabecr
20 used or two or nore can be used in conbi nation.

Prefes1redtseotyent s i ncl ude hal ogenat ed hydrocar bons,
and chl orobenzene is nore preferred. The usage anount
of [(§h@2kol vent is, but not particularly limted to,
preferably 0.05-10 times (v/w) and nore preferably 0.1
525 3 tinmes (Uhe)redetdomubempérahereohponnt phrtocmibgly
(10a] or a salt thereof. [0101] The conpound of
geh@?h¢9¢o¢%lhs[19f]ti>sl@ € sxrefarabhnl A Fati®PE- 1
to 10 ti nes, greferab 1to 2, times with respect_to
the conpoundls# F%@ﬁﬁ%ﬁn[iﬁﬁ? b natsﬁﬁft9ﬁéﬂé6ﬁy limited
02] he, reaction erature.is _not pa
Fute ot TSEET oF9sbE RRier oradl o50-EbSE8BEY e’
q@9§ particularly limted but is 10
m nu %ég%o gg %zﬁ$§£%nd is preferably 30
10 {0103]

The compound of general formula [la] obtained
in this manner can be used in the next reaction without
isolating.

[0104]
15 (5-2)

The compound of general formula [la] is
prepared by performing a Friedel-Crafts reaction
between a reactive derivative of the compound of
formula [10a] or a salt thereof and a compound of

20 general formula [14].
[0105]

Examples of the solvent used for this
reaction, but not particularly limited as long as it
does not affect the reaction, include halogenated

25 hydrocarbons such as methylene chloride, chloroform,
1l,2-dichloroethane, chlorcbenzene and dichlorobenzene;

aliphatic hydrocarbons such as hexane and cyclohexane;

nitro compounds such as nitromethane and nitrobenzene;
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mnutes to 24 hours. 10 [0103] The conpound of gener al
formula [la] obtained in this manner can be used in
the next reaction without isolating. [0104] 15 (5-2)
The conpound of general formula [la] is prepared by
performng a Friedel - CIaftsiﬁfactlon bet ween a
reactive derivative of the conpound of fornula [10a]

OraﬁdséékaHeﬁﬁgﬁlﬁﬁgea Cﬂﬁﬁﬁuﬁgegg S%Qv%%%%rabn type
formula [14]. [0105] Exanples of the sol vent useg gP

t h&sn b@aﬁgeanorbﬂwonak pakki edhabky ukiedl HadcambieRd ion.
as it does not affect the reaction, include

haPogfeated 251hgdtecanbindesnilrascampbyhdse and
chl oride, chloroform 1, 2-dichl oroethane,
chhatopenatad hpdrdcehbonebenndne; tratmiephaniec and
hydrocarbons such as hexane and cycl ohexane; nitro
coﬂ%@@ﬂ5§n§u@hl@§lﬂﬁtﬂ@ﬁemhﬁﬁepaﬁdeﬁrﬁﬂobeﬁben@sag¢
and carbon disulfide. Wth these solvents, one ty

cafMPentisel BRet GelBenhoié, cARtbEOGS @értﬁceéﬁrbﬂlﬁratlmﬁted

P Lot U BT YEILE LhcLude it e, comBounds B0d. 0y 111
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to,.prefefably.150 times (v/w), nore preferably 1-15
[0106]

Regarding the reactive derivative of the
compound of formula [10al or a salt thereof used for
this reaction, examples include acid halides or acid
anhydrides.

The acid halide or acid anhydride of the
compound of formula [10a) or a salt thereof is prepared
by reacting the compound of formula [10al or a salt
thereof with an activator such as thionyl chloride,
oxalyl chloride, phosphorus pentachloride, acetic
anhydride, and carbonochloridic acid ethyl ester . The
activatqr is used at a molar ratio of 1 to 10 times,
preferably 1 to 3 times with respect to the compound of
formula [10a] or a salt thereof. 1In addition, in the
reaction that results in an acid halide of the compound
of formula [10a] or a salt thereof, N,N-
dimethylformamide is added as a catalyst at a molar

ratio of 0.001-1 times, preferably 0.001-0.5 times with

respect tc the compound of formula ([10a] or a salt




times (v/w) the anount of the conpound of fornula
[10a] or a salt thereof. 10 [0106] Regarding the
reactive derivative of the conmpound of forrula [10a]
or a salt thereof used for this reaction, exanples
i nclude acid halides or aci% anhydri des. 15 The acid
hal i de or acid anhydri de of E%e conpound of formula
[ 102l 05¢a salt thereof is prepared by reacting the
conmpound of forrmula [10a] or a salt thereof with an
actév@rpr such as thionyl chloride, oxalyl chloride,
phosphorus pentachl oride, acetic 20 anhydri de, and
car bonochl orrélt ctingi dceihybe@stef thibBereaetival okxbfples
used at a nolar ratio of 1 to 10 tines, preferably 1
t ddi3cludeestim t het esgletdridet helennpomndhdbrifley nul a
[10a] or a salt thereof. In addition, in the reaction
St Hexrifbsedoloranan acfdzbhati delofidhe cBhpoandd2ssofised

formula [10a] or a salt thereof, N N
didethynebrrera o ef alided 48 hivafal psefarabluplako 2
ratjo of 0.001-1 tines, preferably 0Q.001-0.5 ti %

gﬁ gal or
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salt §ﬁ thereof. [0107] For the acid used for this
réaciion, RSEWtes include tin tetrachloride,

al j chloride, 5 trifluoroborane, and zi nc
chtoride. The acid is used at a nolar ratio of 1 to

1010 times, preferabhyodnd %P general formula [14] is used

at a molar ratio of 1 to 10 times, preferably 1 to 2
times with respect to the compound of formula [10al] or
a salt thereof.
[0109]

15 The reaction temperature is not particularly
limited but is -78 to 100°C, preferably -50 to 70°C.

The reaction time is not particularly limited

but is 10 minutes to 50 hours and is preferably 10
minutes to 24 hours.

20 [0110]

[Preparation method 6]

1 H
0
JASER SO ,
b 0 b
HO 4 OR o [3] RiN%:I::]/\O ?H OR
2

?Hz - H
R“‘i; [2] ° ”i 2

In the formula R%*?, R¥®, R® and X are as described above.



times with respect to the conpound of fornula [10a] or
a salt thereof. [0108] 10 The conpound of genera
formula [14] is used at a nolar ratio of 1 to 10
times, preferably 1 to 2 tinmes with respect to the
conmpound of fornula [10a] Of . @ salt thereof. [0109]
15 The reaction tenperature |s not particularly
limted but 4 0 b t The
reaction ti ma 'S noé%%‘?t% éﬁ%%?l #ﬁgrrglggabg%a?goiog

M it € Sc Hedr R0F hows of%éwré& ef@é@@lﬁlg 10he MEHMEESNHO0 £
24 hours. 20 [011 [Preparation nethod 6] H [~ ~~

RdérleraX /fotmuld J[2HQF ORBDIE €hé&réoORBitiYHhE ESdpHund
- 9H2 H2 0 ~(H2 Rz. O[21 R"~IO[201 In the formula
R2#, dérera5 fowhid ar E(3hs descri bed above. 56 The
conpound of general fornmula [20] or a salt thereof is

3 priéparleld by reacting the conpound of general formula
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[2] or a salt thereof wth the conpound of genera
fornul a [3] .78 [@ampqund of general formula [20] or a

salt therecof is prepared by performing an alkylating
reaction between the compound of general formula [2] or
a salt thereof and the compound of general formula [3].
[0112]

Examples of the solvent used for this
reaction, but not particularly limited as long as it
does not affect the reaction, include aromatic
hydrocarbons such as benzene, toluene, and xylene;
ethers such as dioxane, tetrahydrofuran, ethylene
glycol dimethyl ether, and diethylene glycol dimethyl
ether; amides such as l-methyl-2-pyrrolidone, N,N-
dimethylformamide, and N,N-dimethylacetamide; ketones
such as acetone and 2-butanone; halogenated
hydrocarbons such as methylene chloride, chloroform,
1,2-dichloroethane, chlorobenzene, and dichlorcbenzene.
These solvents can be used alone or two or more
sclvents can be used in combination. Preferable
sclvents include ketones, and acetone and 2-butanone
are more preferred. The usage amount of the solvent
is, but not particularly limited to, preferably 1-50
times (v/w), more preferably 1-15 times (v/w) the

amount of the compound of general formula [2] or a salt



The conpound of general fornula [20] or a salt
thereof is prepared by perform ng an al kyl ati ng
reacti on between the conmpound of general fornula [2]

or a salt thereof and the conmpound of general fornula
[3]. 10 [0112] Exanples off$pe sol vent used for this
reaction, but not particularly limted as long as it
doegepgtraf fect the reaction, include aromatic

hydr ocar bons such as benzene, toluene, and xylene; 15
et herssguch as di oxane, tetrahydrofuran, ethylene

gl ycol dinethyl ether, and diethyl ene glycol dinethyl
et her; anmi deBxsampheasof- thehphs2- pgeHolfb@doneisNrNaction
di met hyl f ormam de, and N, N-di net hyl acet am de; ketones
suthc hgdacetgariandagebusanbnes Hamegbpatmdn2@yridine,
hydr ocar bons such as net hyl ene chl oride, chloroform

51, brieehy bamenhanandchyoidbaazeatkaindmetal hydrides such

di chl orobenzene. These sol vents can_be used al one or
t v ofofprR h¥eridat saednabkadsecnetalcerbbaaates. such as
Preferable solvents include ketones, and acetone and

2 Bt ARDHIR 2B EPRNALE 2B P oA Bl CFRBONBRGe aRBEREIBPLE

tqg sol vent t. not ticul arl

or G200 2088 « AL ol RepBhater Lot et pgtass o
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such as di net hyl am nopyri
used at a molar ratio of 0.5-20 times, preferably 0.5-5

times with respect to the compound of general formula
[2] or a salt thereof.
[0114]

The compound of general formula [3] is used
for this reaction at a molar ratio of 1-20 times, and
preferably 1-5 times with respect to the compound of
general formula [2] or a salt thereof.

[0115]

The reaction temperature is not particularly
limited but is 0 to 120°C, preferably 50 to 120°C.

The reaction time is not particularly limited
but is 10 minutes to 50 hours and is preferably 30
minutes to 24 hours.

(01le]

Next, the method for preparing the compounds

of formula [5] and formula [12] or salts thereof which

are used in the preparation of the present invention



10

15

20

25

5 triethylam ne, and pyridine; alkali nmetal hydrides
such as sodium hydride; and al kali netal carbonates
such as potassi um carbonate and sodi um car bonat e.
Preferable bases include al kali netal carbonates such
as potassium carbonate and5§odiun1carbonate and the
i ke, and 10 potassium carbdnate is nore preferred.
The DRSS i fes SRR ArHRLET coRbLEnQE Bre-gPebhPBS. by
preferably 0.5-5 tinmes with respect to the conpound
ofcggnei g fsthbds (Rdt ir@ Babdn | hetepf fof Odddhp1dp
The conpound of general forrmula [3] is used for this
r eacdy araratbed pidmareditby tie 1EQ01éwies, ppedaration
preferably 1-5 tinmes with respect to the conpound of
geregrledd fornula [2] or a salt thereof. [0115] 20 The
reaction tenperature is not particularly I|imted but

i slOL%™ 120C, preferably 50 to 120C. The reaction tine
is not particularly limted but is 10 mnutes to 50
holFEERARR G :CTp 3 tedte®dI) 30 ninutes to 24 hours. 25
[0116] Next, the nethod for preparing the conpounds

of formula [5] andGQera-€HL12] or gsabktg€Her eof which
are used in the prepd I on—af L h&l p gnt i nvention
58 will be (HHENGDRSd~*These conpoynds®are prepared by

conbi ni ng net hods that Er8} known, H®ut, fbt2&xanpl e,
they can be prepared by the foll owi ng preparation

The compound of formula [15] or a salt
thereof is prepared by, for example, methods described
in International Publication WO03/042150 pamphlet or US
patent application No. 2005/0143434.
[0118]

The compound of formula [12] or a salt

thereof is prepared by reacting the compound of formula
[15] or a salt thereof with a thionyl halide, and then,
in the presence of a base, conducting an intramolecular
cyclization reaction.

[0119]

For the thionyl halide used for this
reaction, examples include thionyl chlecride and thionyl
bromide, and thionyl chloride is preferred. The
thionyl halide is used at a molar ratio of 1 or greater
times, preferably 1-10 times with respect to the
compound of formula [15] or a salt thereof.

[0120]

Examples of the base used for this reaction



met hod. 5 [0117] [Preparation nmethod A] HOIl CH3 Np

[ ------ 3WIl (HO HNCC (15] HO [12] The conpound
of forrmula [15] or a salt thereof is prepared by, for
exanpl e, nmethods described in Internationa
Publ i cati on W03/ 042150 panﬁglet or US 10 patent
application No. 2005/014343 [0118] The conpound of

forqed @ad 1ehg i@ 586és é@&egé th@’&ﬁ?@éﬁﬁinéy
reacting the conmpound of formula [1 or a sal t

tf@iﬁé&pz\f@@l@tﬁpl&ﬂyﬂuehattﬂ]@utg;\ngjmih@p p%humnéhe

presence of a base, conducting an intranol ecul ar
cydimeet y Dimi@sy L 0iing D1 She oy liabephbl ony| hadi des-
used for this reaction, exanples include thionyl
chdirzalei aycll ¢ b ohyl ] u2ebr dnede, (BRU) t haodylinchyanide
is preferred. The thionyl halide is used at a nol ar
Srdrazepfsuchragyreedinm hymmq@eefp@bbsylnmlbyﬂrﬁﬁsde,
with respect to the conmpound of fornula [15] or
sa?Qd%lﬁ@r%lfboT@‘l?O]an@@ﬁ(@ﬁ%}@@ eRrPABaBAsE Egeaeréble

is reaction 59 qglude or gn basef such as
tr Qﬁ?ﬁd%ﬁﬁrﬁ?g$P¥F ases, tributylamine 1s more

preferred. The base is used at a molar ratio of 1 or

greater times, preferably 1-5 times with respect to the
10 compound of formula [15] or a salt thereof.

[0121]

Examples of the solvent used for this
reaction, but not particularly limited as long as it
does not affect the reaction, include aromatic

15 hydrocarbons such as benzene, toluene, xylene, and
mesitylene; ethers such as dioxane, tetrahydrofuran,
tert-butyl methyl ether, cyclepentyl methyl ether,
anisole, ethylene glycel dimethyl ether, and diethylene
glycol dimethyl ether; halogenated hydrocarbons such as

20 chloroform, methylene chloride, chlorobenzene, and
dichlorobenzene; and sulfolane. These can be used in
combination. Preferred solvents include ethers, and
tert-butyl methyl ether is more preferred. The usage
amount of the solvent is, but not particularly limited

25 to, preferably 1-50 times (v/w), more preferably 1-15
times (v/w) the amount of the compound of formula [15]
or a salt thereof.

[0122]



di i sopropyl et hyl am ne, tributylam ne, pyridine,

di met hyl am nopyri di ne, N net hyl norpholine, and 1, 8-

di azabi cycl o(5. 4. 0] undec-7-ene (DBU); and inorganic 5
bases such as sodi um hydr oxi de, potassi um hydroxi de,
sodi um car bonat e, and potassi.um carbonate. Preferable
bases are organic bases, and'tributylamne is nore

preferred. The bﬁé%ﬁf%#jt?%g@éré‘tﬁ% af 5T Abt OpQttichiarly

greater tinmes, prefera times wth respect to

t et e LPrReUINGs 0f 3¢ of Uk eed, 1 r e v} t-Ahadeaddoeoc.
[0121] Exanples of the solvent used for this

reaction, buthéotepetidgul fieyisindbtedapsitongrag Limited
does not affect the reaction, include aromatic 15
hyslrto cias b s rswicdns aiso beh Zemer s t @hdehe, pxgfenaeblant
nmesi tyl ene; ethers such as di oxane, tetrahydrofuran,
5t exinligyltoedhythowtser, cycl opentyl nethyl ether
ani sol e, ethylene glycol dinethyl ether, and
di d¥sdkne glycol dinethyl ether; hal ogenated
hydr ocar bons _such as 20 chl orof orm nethyl ene

chlori de, chity obtRRMed ahdfOHNehE of bhEN2ENR; SAhH
25 b BB it o o
R I L M S L
10 PRSI, 10 Qe oot AT SeBEE SO BRpe lafoh 2¢,
Ole @ St i AN edRPfer L2211 S8t ion.
[0124]

[Preparation method B]

HO CH, 0 CH, 0 B
o= 00— 1
R°0,C

R0,C [16] [17] R0,C [18]
E::TJLO:E::T/\OJiCHs HO:[::r/\OH
& 8
RO,C [19] R'0,C [5]

In the formula R® is as described above.

15 Regarding the compound of general formula
[16] or a salt thereof, 2-hydroxy~4-methyl benzoic acid
methyl ester is known for example.

[0125]
(B-1)

20 The compound of general formula [17] can be



The reaction tenperature is not particularly limted
but is -30 to 30C, preferably -20 to 20C. The reaction
time is not particularly limted but is 5 mnutes to
50 hours and is preferably 5 5 mnutes to 24 hours.
[0123] The conpound of forn%la [12] or a salt thereof
obtained in this manner can 6e used in the next
r ' it t.d [ e L4l $4,10
i T SR N Tt o e
exd Fed & o Anch- SiySt B | d)]?%ézh%‘- syRdR4sis| Prenar akkehe,
method Bl HOCH3 0 CH3 NDO \ Br " R02C[161 R ®C [171
R 2 [WBley Q G&ii8, HOOH R92C thstdRe@2€ibh) plnltbe
formula R6 1s as described above. 15 Regarding the
camppural’@f2generatated mbee ¢db¢retehysait Lhepeebpared,
2- hydroxy-4-net hyl benzoic acid nethyl ester is known

S f dfoexewgphrle | ddR5tea¢Birly ti20 ddtmpeonpoohdgeheygaher al
formul a [111 can be 61 prepared, for exanple, by a, ,
meffigth brestkf bealr i & skt e rgel rbtpsa| heTEgHA| %allde in
Synthesis, T.W Geene, John Wley & Sons, Inc. 1999,
t Hie RepieRre Qf adorse.

[0126]

Examples of the base used for this reaction
10 include organic bases such as dimethylaminopyridine,
triethylamine, pyridine, and N-methylmorpholine; and
alkali metal carbonates such as potassium carbonate and
sodium carbonaté. Preferred bases are organic bases,
and triethylamine is more preferred. The base is used
15 at a molar ratio of 1-20 times, preferably 1-5 times
with respect to the compound of general formula [16] or
a salt thereof.
[0127]
Regarding the benzoyl halide used for this
20 reaction, examples include benzoyl chloride and benzoyl
bromide, and benzoyl chloride is preferred. The
benzoyl halide is used at a molar ratic of 1-10 times,
preferably 1-3 times with respect to the compound of
general formula [16] or a salt thereof.
25 [0128]
Examples of the solvent used for this
reaction, but not particularly limited as long as it

does not affect the reaction, include nitriles such as
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179, 276-280. Stated nore concretely, it is prepared,
5 for exanple, by reacting the conpound of genera
formula [16] or a salt thereof with a benzoyl halide
in the presence of a base. [0126] Exanples of the
base used for this reaction_,10 i ncl ude organi c bases
such as dinethylaninopyridiﬁg, triethyl am ne,

PYLd i nes + AN Ng&ﬁéﬁé{&{@f@@k&aggbéﬁg s@tkabs BBhakbne,

car bonat'es such as potfassium carbonate and sodi um

caldonate, B eded) eshDARESi 8y BeRE Y8t Ke P3SESch and
triethylamne is nore preferred. The base is used 15

atdioxaey tétidhpdrdfZfat) nBsisplef eethy YedeSqglyoes

with respect to the conpound of general fornula [16]
ordimetdayl d¢titeseofand 04P&thRegae dgbgecdhedbmatbyl ether;
hal i de used for this 20 reaction, exanples include
benziphativ drydiecaabdesiz oykch basnhegananandenyoyphexane;
chloride is preferred. The benzoyl halide is used at

a hmll%gerr%ﬁ@cg ydnoqaripep@ssuchras eghbpyofonm:  ppghylene
W t h regfect to the conpound of  general fornula [16]

6
orCiet Etde 4 HeEh krobenzena o gInExAhph LI OPCR AN 4| GBRELS
d f t hi t but t ticularly |jmted
as 1O BT Y U Tt ar PRRYT | HESTREE | SRS PREN e
niLL1d g5, sugly g, 62,0081 OB LIkl o A PBBLL Gy de, and N, N-
ydrocarpons sucn as penzene, ol uene, Xyl ene, an

e d I B c SL MRS e SUGM ASul foxides such as dimethyl

sulfoxide. These can be used in combination.
Preferable solvents include aromatic hydrocarbons, and
toluene is more preferred. The usage amount of the
solvent is, but not particularly limited to, preferably
1-50 times (v/w), more preferably 1-15 times (v/w) the
amount of the compound of general formula {16] or a
salt thereof.
[0129]

The reaction temperature is not particularly
limited but is -50 to 150°C, preferably -30 to 100°C.

The reaction time is not particularly limited
but is 5 minutes to 50 hours and is preferably 5
minutes to 24 hours.
{0130]
(B-2)

The compound of general formula [18] is
prepared by brominating the compound of general formula

[17]. This reaction is conducted according to the
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di oxane, tetrahydrofuran, anisole, ethylene glycol

di net hyl ether, and diethylene glycol dinethyl ether;
5 al i phatic hydrocarbons, such as hexane and

cycl ohexane; hal ogenat ed hydrocarbons such as

chlorof orm nethylene chloride, chlorobenzene, and

di chl or obenzene; esters such as nethyl acetate, ethyl

aq&gfﬁéaaggghtﬁgyﬁodapglgyg; am des such as
N, N- di

met hyl f ormam de, and N, N 10 di net hyl acet am de;
angb s34 f oxi des such as dinmethyl sul foxide. These can
be used in conbination. Preferable solvents include
ar@rei) ¢ hydrocarbons, and toluene is nore preferred.
The usage anount of the solvent is, but not
parti cul ar | yThe ncergootnd @f efenabdy fSriubd (LBpsis
(viw), nore preferably 1-15 tinmes (v/w) the anount of
t ier skl of Lgerexampier nogact 18y bhe acomppund of
thereof. [0129]_  The reaction tenperature i s not
pAneiA arfgrmpm? | {81 sdibutacetasy. t o 150C,
prﬁ{e ly -30 to 100C. The reaction time is not
pa b arly limted but is 5 mnutes to 50 hours and

i f bl 5 i 24 h ) 130]. .25 (B-

e comoandes S 1y GPratals tafed LPoR thid opbgglon,
b ] t \ f A 7
AN LG ASR, SO RALS Ll IO e T AR L 8a it dcetate,

PreRarddd M 16t Mo 2)is preferred. The acetate is

used at a molar ratio of 1-10 times, preferably 1-3
times with respect to the compound of general formula
[18].

In addition, the acetate can be prepared in
situ.

{0133]

Examples of the solvent used for this
reacticn, but not particularly limited as long as it
does not affect the reaction, include nitriles such as
acetonitrile; aromatic hydrocarbons such as benzene,
toluene, =xylene, and mesitylene; ethers such as
dioxane, tetrahydrofuran, anisole, ethylene glycol
dimethyl ether, and diethylene glycol dimethyl ether;
aliphatic hydrocarbons, such as hexane and cyclchexane;
halcogenated hydrocarbons such as chloroform, methylene
chloride, chlorobenzene, and dichlorobenzene; esters
such as methyl acetate, ethyl acetate, and butyl

acetate; amides such as N,N-dimethylformamide, and N,N-
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[0131] (B-3) The conmpound of general fornula [19] is
5 prepared by, for exanple, reacting the conpound of
general formula (18] with acetate. [0132] Regardi ng
the acetate used for this reaction, exanples include
pot assi um acet ate and sodi um,acetate, 10 and

pot assium acetate is preferred. The acetate is used at

a JMhSEN Y PhdOc &hide 1044 "BS1 £ 8% 8685 thMh 123 d&maea¥
with respect to the conpound of general fornula 8]

| et tide, thigessetah ebansde PhepanpBinkdicAd sntu
[0133] Exanples of the solvent used for this

r et f g b bait seibteppas t Lol adé ymi kaiit edlasntengfassters
does not affect the reaction, include nitriles such as
2t earvivie s | and ar onbtred Hgbvestrbbnstbuthaastate and
benzene, toluene, xylene, and nesitylene; ethers such
adN, Nt Sieeichyl B rmayidief if anoranpseferredhy| Bhe gbasl

di net hyl ether, and diethylene glycol dinmethyl _ether;

al AHHAL T &%y‘b‘?%c%ﬁjo%%t EfichPat Pekaperhhgularly limited

it TS TR E e Ry eh ERFSr (WY rPOFBoRRSEREabAKal 1S
acertire. CEREE Bhs ol 08 Ol P o "G B 8L
N’f}kﬂﬁtﬁé h@/iglo.r mam de, and N, N 64

[0134]

The reaction temperature is not particularly
limited but is 0 to 200°C, preferably 0 to 100°C.

The reaction time is not particularly limited
but is 5 minutes to 50 hours and is preferably 5
minutes to 24 hours.

[0135]
(B-4)

The compound of general formula [5] or a salt
thereof is prepared by hydrolysis of the compound of
general formula [19]. Stated more concretely, it is
prepared by, for example, reacting the compound of
general formula [19] with a metal alkoxide.

[0136]

For the metal alkoxide used for this
reaction, examples include sodium methoxide and sodium
ethoxide, and sodium methoxide is preferred. When the
metal alkoxide that is used is sodium methoxide, it is

preferably used as a methanol solution. The metal




di met hyl acet am de; and sul f oxi des such as di net hyl

sul foxi de. These can be used in conbinati on.
Preferabl e sol vents include m xed solvents of esters
and am des, and a m xed solvent of ethyl acetate and 5
N, N-dlnethylfornan1de IS norg preferred. The usage
anount of the solvent is, not particularly limted

U1 sef gt apl Vude POat | oi%é"‘@atir@rSfpéﬁi§r€‘%¥Fl 15

times (v/w) the anount e conmpound of genera

f grastarddBy . 2~ j%i@é@%ﬂmeréggéét 0ot ERBEESMPHENHSO £
not particularly limted but is 0 to 200C, preferably

0 gendIC. fJheul£ari$pn tine is not particularly

limted but is 5 mnutes to 50 hours and is

prefkeiably 5 15 minutes to 24 hours. [0135] (B-4) The

conpound of general fornmula [5] or a salt thereof is

> prepared by Examplesiat ofhe heo boembungedf fop0thener a

formula [19]. Stated nore concretely, it is prepared,

byreac‘cﬁl@%a@% nqi’ea&fﬁwgcwh@rbbnb@uhae@faSg fagaps it
nula(£%xg with a nmetal al koxide. [0136] For the
%ﬁs at e tfs el d oF e ht 5025 +%%1:‘E‘?1%nnl%&la¥$ﬁ e§UCh as

St erw@t?%o%“a"?de"%t%?%#ﬂ? TSRS nesC et | DERene,

TE S R EE T
10 dloxane, tetrahydrofuran, anisole, ethylene glycol
dimethyl ether, and diethylene glycol dimethyl ether;
aliphatic hydrocarbons such as hexane and cyclohexane;
halogenated hydrocarbons such as chloroform, methylene
chlecride, chlorobenzene, and dichlorobenzene; alcohols
15 such as methanol, ethanol, propanol, 2-propanol, and
butanocl; amides such as N,N-dimethylformamide, and N,N-
dimethylacetamide; and sulfoxides such as dimethyl
sulfoxide; and water. These can be used in
combination. Preferable solvents include a mixed
20 solvent of arcmatic hydrocarbons and alcohols, and a
mixed solvent of toluene and methanol is more
preferred. The usage amount of the solvent is, but not
particularly limited to, preferably 1-50 times (v/w),
more preferably 1-15 times (v/w) the amount of the
25 compound of general formula [19].
[0138]
The reaction temperature is not particularly

limited but is 0 to 150°C, preferably 0 to 100°C.



65 al koxide is used at a nolar ratio of 2-10 tines,
preferably 2-3 tinmes with respect to the conpound of
general formula [19]. [0137] 5 Exanples of the
solvent used for this reaction, but not particularly
limted as long as it does_not affect the reaction,
include nitriles such as aggtonitrile; aromatic

hydr ocar bonspgiiche 45c PERZENG, igoxka@gﬁar%yéﬁﬂsnenﬁimited

nmesityl ene; ethers such as 10 di oxan

t efuahydrofpf A e AN S04 @, hOLPY| 8R@ Db yspbredhpeyhyl
et her, and diethyl ene glycol dinethyl ether;

almiphatd € ty dFpassbess such as hexane and cycl ohexane;
hal ogenat ed hydrocarbons such as chloroform nethyl ene
chi@r3®e, chl orobenzene, and dichl orobenzene; al cohols
15 such as net hanol, ethanol, propanol, 2-propanol,
5and but anolThanddesosuddh astalnedilpet biyef preapardeion
and N, N- dinethyl acet am de; and sul f oxi des such as
dinaiimds degeniber; akeve wearrbe Theabatad aedygagifaed by
conbi nation. Preferable solvents include a nixeg,ZO .
soterits Wil Hmade Fyeh ot Bonsaahtcat cohyPsal hhgagion,
nngf g@%yent of toluepe and nethanol is nore
prefEr At ey ARG {CRFOPREOILIRRYL is, but not
particularly. limted to, prefe I - ' v
nor e preferé%?fg%iﬁ%léﬁhégle%/%ﬁgt%%%%ﬁgﬁé%nggeéhéﬁgghe
10 € Of o IR 9 0§ L 21 ] a0 b1 3Fhed NEsERBEL ! 8P
I i

tenperature 1s not particular
present (for example, optical isomers, geometric

isomers, and tautomers), all of these isomers can be
used, and in addition metal salts, hydrates, spolvates,
and all crystal forms can be used.

15 [0140]

Next, the present invention will be described
citing examples and preparation examples, but the
present invention is not limited to these.

For the silica gel, if not stated otherwise,

20 B.W. Silica gel BW-127ZH (Fuji Silysia Chemical Ltd.)
was used.

The mixture ratio in the eluent is a volume
ratio.

For each example and preparation example,

25 each of the abbreviations is defined as follows.
Me: methyl; THP: tetrahydropyranyl; Tr:

triphenylmethyl; DMSO-d¢: deuterated dimethyl sulfoxide



l[imted but is O to 150C, preferably O to 100C. 66

The reaction tinme is not particularly limted but is 5
mnutes to 50 hours and is preferably 5 mnutes to 24
hours. [0139] 5 The conpounds obtai ned by the
preparati on methods descrlggd above can be isol ated
and purified by the usual t hods such as extraction,
crystgdfization, distillation, and colum
chronatography I n addition, wWith the conpounds used

| netdi®14 011 eparation nethods descri bed above, when

i soners are present (for exanple, optical isoners,
geonetric igg _and tagi@ners), all afodhese

i somers can Be bed, ane-in fdq) tTon—mmtal §
hydr at es, sol vatéso” “@and al | @alo forns calr b
used. 15 [0140] Next, the present invention wll be
described cjting exanples and géggaratlon exa

| e
but 't he prels"énTe PhveRtebnes adted; A RYLES tiese 7oL of

13 o LR A e RS FHOF o dERF o 71 E) o Bl
Zr{?&hﬁ;ezﬁ”&% &Eeﬁaé'é’né”dﬁgeﬁ'ﬂe k &ﬁlS‘rXB{aHEEn% 20.8

eac exanple an prepara on exa

mﬁﬁyﬁ SheR %Pé 248 d§s d&ﬂrfﬁgda??mt,@l bogefgrtswgnd

tetra ropyranyl; Tr:
added at 70-90°C. A further 10 L of 62.5% sulfuric acid

was added dropwise at 70-90°C, and this was stirred for
1 hour at 80-90°C. After cooling the reaction mixture,
75 L of water was added, and 22 L of 25% ammonia water
was added. Next, 26 L of ethyl acetate and 52 L of 2~
butanone were added, and the aqueous layer was removed.
To the resulting reaction mixture, 111 L of 2-butanone
and 13 L of water were added, and the organic layer was
separated, and 7.8 L of dimethyl sulfoxide and 3.9 L of
hydrochloric acid were added. 26 L of 25% sodium
chlorite aqueous solution was added dropwise at 15-40°C,
and this was stirred for 30 minutes at the same
temperature. After stirring the reaction mixture at
74-80°C for 15 minutes, the organic layer was separated.
65 L of water was added to the organic layer, and 13 L
of 25% ammonia water was added dropwise at 30-40°C, and
the aqueous layer was separated. 52 L of dimethyl
sulfoxide was added to the aqueous layer, and 8 L of
hydrochloric acid was added dropwise at 30-40°C, and

after a further 8 L of hydrochloric acid was added
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tri phenyl net hyl ; DVMSO d6: deuterated di nethyl

sul foxide 67 [0141] Exanple 1-1 HAC/ OO0 CGHC/ OO
HX®2C / OO 17 L of water was added dropwi se into 79L
of 62.5% sulfuric acid, and after adding 13.0 kg of 6
5 met hyl - 2H chr onen- 2- one agg 13 L of chl orobenzene,
20.8 kg of manganese di oxi was divided into 8 parts

anghoadded at go-PMe A fiW thar L0 Lo atﬁtﬁ 278 Sddiri ¢

acid’ was added dropwi se at 70-90C, and IS was

St dni@tl- {0kre lEHOUI0 Ahi PP 9C. Phéefes80l bAImiREUre was
reaction mxture, 10 75 L of water was added, and 22 L

of cbledmanid ar et €41 i daga adfietre Ned) , aré §. o8 eghyk a
acetate and 52 L of 2- butanone were added, and the
aqeeelri sy ¢ Bymy -hvaswit eswl/edl. of To-dkhe-2Bschtomgneefet i on

m xture, 111 L of 2-butanone and 13 L of water were
adehethoxindi ¢ hec bl gaars cobybredas 15 separated, and 7.8

L of di ret hyl sul foxide and 3.9 L of drochl ori c

acHE NN, & ) D8r L6 055 268 s oy T gy v+ B- SBuGaHs o

sol ution mas added dropw se at _15-40C, and hh f
St TS St lor BoLar i esdde §Te- Gank- SHehpef af HAféer

il Bk iGah e | dy v hefeboat 1120, (Lbg pP3)

mﬁﬁn J?PS added to the organic layer, and 13 L of 25%
ni'a mater was added dropw se at 30-40C, and the
a c# was separated. 52 L of dinethyl

e was added to the aqueous layer, and 8 L of

25 hydr ochl oFg¢ RCi &e Wast &6desls 5 9Nl SEr3bw B8 40ft 0 angd20
mL of 62.5% sulfuric acid, and after adding 200 g of 6-
methyl-2H-chromen-2-cone and 200 mL of chlorobenzene,
320 g of manganese dicoxide was divided intc 8 parts and
added at 70-90°C. A further 160 mL of 62.5% sulfuric
acid was added dropwise at 70-90°C, and this was stirred
for 30 minutes at 80-90°C. After cooling the reaction
mixture, 1160 mlL of water was added, and 340 mL of 25%
ammonia water was added dropwise. Next, 400 mL of
ethyl acetate and 800 mL of 2-butanone were added, and
the aqueous layer was removed. To the resulting
reaction mixture, 1700 mL of 2-butanone and 200 mL cf
water were added, and the organic layer was separated,
and 120 mL of dimethyl sulfoxide and 800 mL of water
were added. 80 mL of 25% ammonia water was added
dropwise. 360 mL of 25% sodium chlorite agueous
solution was added dropwise at 25-40°C, and this was

stirred for 1 hour at the same temperature. Next, 108
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after a further 8 L of hydrochloric acid was added 68
dropwi se at 65-75C, this was stirred at the sane
tenperature for 30 mnutes. The reaction m xture was
cool ed, and the solid was filtered, and 9.03 kg of a
pal e yel | ow-brown solid of §-9oxo-2H- chronene-6 5
carboxylic acid was obtai ned.” 1H NVR (DM5SO-d6) S: 6.59
(Mt s I59. Shlkonid - #2cédHiad aadz8- éf@wﬁel@néé%he
dd, J=8.6, 1.9Hz), 8.20 (1H, d, J=9.6Hz), 8.36 (1H,
d, redads Sl )midBud? 44H5b859C, [dhHd#Ahd Ghdedis eldyer was
260 nL of water was added dropw se into 1220 niL of
6xd8asatddir i ce@iml, afdnathenoaddangad@8dgtof the agueous
nmet hyl - 2H chr onen- 2- one and 200 ni of chl orobenzene,
32ayeof awhgéhesk of oxvdecehbodivi deddi was 8dgadt s
and 15 added at 70-90C. A further 160 nlL of 62.5% '
sulrepwise aciNesis hadédd debpapdeumt szdIdpe wafdadfpg in
was stirred for 30 minutes at 80-90C. After cooling
t He'? RREFDRL MXTIFE, Preb thiomamehiterd afed3? and
340, of 25% . a ni a water s adde ropwi se. Next,
ACOTHESH - H0R L P | CHude LhG ArbUBbRCHL 286 BLRGE anone

re,ad and_ _the_aqgueous, | ayer was renoved. To the
rebR Tl e i Al B e T e P SR Fl e e
20 f t ; , apj
copt iy, 2ME e OB ARG £ERReFO8 RO LENER (B
My Of Wl £5a 335 Ve Fo PAGEHy r 8n Mho P14 2980 AUFRAL awat er
was added dropw se. 360 nmL of 25% sodiumchlorite
aqieisene-6-carboxylic acid was cbtained.

The H-NMR in the DMSO-dg was the same as the
values of Examples 1-1.
[0143]

Example 2
H,C” : :of o OHC” : :o:j o HO,C : :oj 0

7 mL of water was added dropwise into 31 mL
of 62.5% sulfuric acid, and after adding 5.00 g of 7~
methyl-2H~-chromen-2-one and 5 mL of chlorcbenzene, 8.00
g of manganese dioxide was divided into 8 parts and
added at 70-90°C. A further 4 mL of 62.5% sulfuric acid
was added dropwise at 70~90°C, and this was stirred for
1 hour at 80-90°C. After cooling the reaction mixture,
29 mL of water was added, and 9 mL of 25% ammonia water
was added dropwise. Next, 10 mL of ethyl acetate and
20 mL of 2-butanone were added, and the aqueous layer

was removed. To the resulting reaction mixture, 43 mL



sol ution was added dropwi se at 25-40C, and this was
stirred for 1 hour at the sane tenperature. Next, 108
69 nL of 25% ammoni a water was added dropw se into
the reaction mxture at 25-35C, and the aqueous | ayer
was separated. 600 nL of mgthanol was added to the
aqueous layer, and 40 ni of hydrochl oric acid was

aqgded o g APV S CandeX tmr, 18¢ 7wHrOF S6FeUgugEH] | BRdVBRe
added in two parts at 25-30C, and this was stirred

f a5 rhi ¢ TAH €6 . wah¥ t SEpAF QPP NJandf Brihes s 280mathol
hydrochl oric acid at 40-50C, the reaction m xture was
canlEfbx el die Bahl dofalsydibdtleiediandctdl veeeedddadd 10
10 144 g of a pale yell owbrown solid of 2-oxo-2H
cmlonehe2 %% cardibxy | ¢laci de vaguebtai setiut The wais NvRded
the DMSO-d6 was the sane as the values of Exanples

5 1-drogwiss]at 155Ek&ip erE H9G M GG NED faox G Mavigutes
7 nL of water was added dropwise into 31 ni. of 62.5%
SLﬂﬁLﬁh% TR, LPRP Bd FeFe addTRg 5e@Bt{oBfMyrture was

X "deﬁgéﬂﬁ% td, tabemasr{ﬁaa{%ﬁszaﬂz”%%amd
79 4 of 62, 5%
SUf8 ¥ SRS mndatia dthr Shuf o b BB ouere rucel &0
reagté a%% ClaydzHoué §£> g% afthbil2 CAOLLRSL B addea

i on° mx 29 Tl of er was a

10 0f 4 23% Araron & M@fc vas added AIQRWM seydNexfas 10 nl

of ethyl acetate and
separated. 30 mL of dimethyl sulfoxide was added to

the aqueous layer, and 3 mL of hydrochloric acid was
added dropwise at 30-40°C. After dropping a further 5
mL of hydrochloric acid at 65-75°C, this was stirred for
15 30 minutes at the same temperature. The reaction
mixture was cooled, and the solid was filtered and
collected, and 1.67 g of a pale yellow-brown solid of
2-oxo~-2H-chromene-7-carboxylic acid was obtained.
'H-NMR (DMSO-d¢) 8: 6.63 (1H, d, J=9.5Hz), 7.80-7.90
20 (3H, m), 8.14 (1lH, d, J=9.5Hz)
[0144]

Example 3

.85 kg of diphosphorus pentoxide was added
to 46 L of methanesulfonic acid, and after stirring for

25 1 hour at 70-80°C, 17.0 kg of 2-oxo-ZH-chromene-6-
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25

25 20 nL of 2-butanone were added, and the aqueous

| ayer was renoved. To the resulting reaction m xture,
43 nL 70 of 2-butanone and 5 nL of water were added,
and the organic |layer was separated, and 3 nL of

di met hyl sul foxide and 2 of hydrochloric acid were
added. 10 nlL of 25% sodium chlorite aqueous sol ution

Wass Belsteph B A opW $8qat , 151, 40E cRIGrbBERZ¥RE RELET 88ded,
for 30 mnutes at the same tenperature. The reaction

M A dIr €3 VASkg Sbf I'l £3-@imd¥h SREoeRnnt hea or ganke Haypwise
was separated. 40 nL of water and 15 nL of 2-butanone
werte HileBaPd,o0 arichehdrsgavdsCc dtayaered ot HfhAH8% annmoriiea same
wat er was added 10 dropw se at 30-40C, and the aqueous
| ayspawstusepardfeer Gfohlngftie nee¢hytisnl hibxtdeewadd L
added to the aqueous |ayer, and 3 nlL of hydrochloric
actfd Avsutanees wiopiidedatand- 100 Afteateroppinghan 55
further 5 nlL of hydrochloric acid at 65-75C, this was
sf@r9¥x?$%wa@EPQ&?rW?ﬁ@%sW%¥etﬁ@d§%n§r?ﬁﬂb§?atuW@?tThEhe
reaction mxture was cool ed, and_the_solid .
TP A ® ARl 108750 676 Ib the organic
yel | owbrown_ solid o 5 -2 g%o ne- 7-carb y%ic
M W e I
J3R ok 015%2 18- 14yéiH afly 378 MY 253
A als e sl kit ol &
ammonia water was added dropwise. The reaction mixture
was heated to 65-75°C, and the organic layer was
separated. The organic layer was heated, and 77 L of
solvent was distilled off under atmospheric pressure.
17 L of 4-methyl-2-pentanone was added to the reaction
mixture, and 60 L of methanol and then 120 L of water
were added dropwise at 40-65°C. After stirring the
reaction mixture for 30 minutes at 10-25°C, the solid
was filtered and collected, and 19.0 kg of a pale
yellow-brown solid of 6~(2,4-dimethoxybenzoyl)-2H-
chromen-2-one was obtained.
'H-NMR (CDCl;) &: 3.69 (3H, s), 3.89 (3H, s), 6.47 (lH,
d, J=9.8Hz), 6.52 {(1lH, d, J=2.2Hz), 6.59 (1H, dd,
J=8.5, 2.2Hz), 7.35 {(iH, d, J=8.5Hz), 7.45 (1H, d,
J=8.5Hz), 7.74 (1H, d, J=9.8Hz)}, 7.91 (1lH, dd, J=8.5,

2.0Hz), 7.95 (1H, d, J=2.0Hz)
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15

20

--~ Ow 0 O6.85 kg of di phosphorus pentoxi de was
added to 46 L of nethanesul fonic acid, and after
stirring for 25 1 hour at 70-80C, 17.0 kg of

2- 0X0- 2H chronmene-6 71 carboxylic acid and 1.7 L of
chl orobenzene were added, 32d 13.0 kg of

1, 3-di net hoxybenzene was addéd dropwi se at 70-80C
anfhis was stirred for 3 hours at the same
tenperature. After cooling the reaction mxture, 94 L
S wfardpaitanone was added, and 34 L of water and then
55 L of 25% ammoni a water were added dropw se. Next,
the reaction nm Xty Mas heated to 65-75 and t he
organic |ayer w®

34 L of water

e ed to—t—h-e-rorgan
2.6 L of 25% 90 nnnnla‘MHter was addg
reaction mi x¢T™€ was heated to 65- 88C¥ and t he

organi c |l ayer was separated. The organic | ayer mas

heated, and 77 L of golve nt was distjilled off
at mospheri ¢ pres$urE. 6- 4% 4~ %mﬁtﬂ%¥ﬂ??n§°5éhf%ﬁoﬁ@rome“‘

e, reaction %5 n1xt and

\rﬁg%sh%’h%ﬁwaa%aa‘ﬁ h 4207 IMHFCUAT eF© V\E%%naaﬁe88 r%%vv?ge

4.{’&?15% A%‘I‘gg@ c%% i— E%‘;‘?l 2E 83?1»*? g?aﬁ‘é“éﬁdf&’éo%L

Coéé et Bhn@nd ¥ 0 kgsgf ? @fl ﬁ%dyﬁbhm?eowla%g

6-(2, 4- dlnethoxybenzo romen- 2- one was

Ota&dét?ddrdgﬁvi\&\@ (@@3&e§ct§ox§9[n;(§>thr§)wa§ ﬂ&aééﬁl, and

s), 6.47 (1H, d, J=9.8Hz), 6.52 (1H, d, J=2.

6.1 {d Hoticting azeotropic dehydratlon, thlS was
stirred for 2 hours at 200-210°C. After cooling the
reaction mixture to 85-110°C, 480 mL of N,N-
dimethylformamide was added, 2.4 L of water was added
dropwise at 85-95°C. After stirring the reaction
mixture for 30 minutes at 10-25°C, the solid was
filtered and cocllected. 421 g of a pale yellow-brown
solid of 6-(2,4-dihydroxybenzoyl)~2H-chromen-2-cne was
obtained.

'H~NMR (DMSO-d¢) 8: 6.38-6.42 (2H, m), 6.60 (1H, d,
J=9.5Hz), 7.41 (l1H, 4, J=8.8Hz), 7.53 (1H, d, J=8.5Hz),
7.86-7.88 (1H, m), 8.06 (1H, d, J=2,0Hz), 8.18 (1H, d,
J=9.5Hz), 10.69 (1H, s), 11.82 (1H, s}

[0146]

Example 5-~1
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20

J=8.5, 2.2Hz), 7.35 (1H, d, J=8.5Hz), 7.45 (1H, d,
J=8.5Hz), 7.74 (1H, d, J=9.8Hz), 7.91 (1H, dd, J=8.5,
25 2.0Hz), 7.95 (1H, d, J=2.0Hz) 72 [0145] Exanple 4
31 M ela SIOMB ON OO 478 g of
6- (2, 4-di net hoxybenzoyl ) - 2H-ghromen 2-one was added to
a mxture solution of 480 nL of 5 pyridine, 240 nL of
1- et hyl - 2- pyrrol i done and 480 of toluene. Next,

h B

2.4 L o% wat er was added dropw se at 85 95C. ¢mMer
stirring the reaction nixture for 30 m nutes at

10- 25C, the d, wa tered and col |l ect ed. 421 g
of a pale ye? %5#590&5 R@ &§PiHmofarbonate, 21.0 of 6-

obgainegiﬁ%géﬁﬁéﬁ Eﬁé%é%6% GH€8%§2634?n62ﬁngnf6 -8. &§ of

(¥cfoped=h Heimyfotfebdotieled B ol B ©

8. dBné a1 fordOmIde; SERY. tA9s6Qa61E i3 edlF0822( hHurs) at
90~-100°C. After cooling the reaction mixture, 63 L of
toluene, 21 L of 2-butanone and 84 L of water were
added. Next, 1.26 kg of potassium carbonate was added,
and the organic layer was separated. After adding 11 L
of methanol and 21 1L of toluene to the organic layer,
63 L of solvent was distilled off under atmospheric
pressure. 33.0 kg of 28% sodium methoxide/methanol
sclution was added dropwise into the resulting reaction
mixture at 55-65°C. This was stirred for 1 hour at the
same temperature. The reaction mixture was cooled, and
after sequentially adding 16 L of hydrochloric acid and
32 L of toluene, 63 L of water was added dropwise at
60-70°C. The organic layer was separated, and after
adding 21 L of toluene, 42 L of solvent was distilled
off under atmospheric pressure. After stirring the
reaction mixture for 30 minutes at 75-85°C, 42 L of
cyclohexane and 42 L of water were added dropwise at
10-25°C. After stirring for 30 minutes at the same
temperature, the solid was filtered and collected, and

20.3 kg of a pale yellow~brown solid of (E)~3={5-{4-



[0146] Example 5-1 73 1 Hn OHOHOO OO0 CO2Me
9.25 kg of potassium carbonate, 21.0 kg of 6-
(2, 4-di hydr oxybenzoyl ) - 2H chr omen- 2- one and 16. 6 kg of
cycl opentyl brom de were added to 63 L of N, N
di met hyl f ormam de, and this s stirred for 2 hours at
5 90-100C. After cooling the reaction m xture, 63 L of
t ok YeNEpear 2sb Loa
e T L S b I A
angict fieior gapdcméaNgl ¥WBBesepakabpdaiAbtlier adding 11 L
of methanol and 21 L of toluene to the organic |ayer,
10'B3MR of DMST-wint Swad . 8Dsti. Bbed 66f, f myndar. 9at-roSphaing
pressure. 33.0 kg of 28% sodi um et hoxi de/ net hano
sohlt i dn7das3Rdded, dé ophr$e9bnt dHt he) r eSUlBFAGS0 (2H, m),
reaction mxture at 55-65C. This was stirred for 1
Shobir 6%t (the dsadelbehiel at ur 8> ThE,rdac?F8nSHEXt ufed4-

maﬁ §ooled, and 15 after sequentially adding 16 L of
hyGr 0thfofi Maci d- aRd’- 8> (18r moruénB® 63BL 8F water

was added dropw se 0-70C. . The organic | aye ]

se éfgtﬁa?)angwgitéfﬁ'a di%ﬁgégﬁﬁ)ofagogheﬁéﬁ'4 r\é}?of
S e distilled off under atnospheric pressure.
A?i%?g%tr?ﬁinﬁfthe 20 reaction mxture for 30 m nutes

Alp/HFPE 542 L of

10 8.81 g of potassium carbonate, 20.0 g of 6-
(2, 4-dihydroxybenzoyl) -2H-chromen-2-one and 15.8 g of
cyclopentyl bromide were added to 60 mL of N,N-
dimethylformamide, and this was stirred for 2.5 hours
at 90-100°C. After cooling the reaction mixture, 60 mL

15 of toluene and 80 mL of water were added. Next, 2.40 g
of potassium carbonate was added, and the organic layer
was separated. After adding 10 mL of methancl and 30
mlL of toluene to the organic layer, 60 mL of solvent
was distilled off under atmospheric pressure. 31.4 g

20 of 28% sodium methoxide/methanol sclution was added
dropwise at 55-65°C into the resulting reaction mixture.
After stirring for 1 hour at the same temperature, 10
mL of the sclvent was distilled off under atmospheric

pressure. The reaction mixture was cooled, and 100 mL



cycl ohexane and 42 L of water were added dropw se at
10-25C. After stirring for 30 mnutes at the sane
tenperature, the solid was filtered and col |l ected, and
20.3 kg of a pale yellowbrown solid of (E)-3-{5-[4 74
cyclopentyloxy)-2-hydroxybe9%oyl]-2-hydroxypheny|)
acrylic acid nethyl ester was obtai ned. 1H NWR

(RED ok o3 S sy 2O oo

6. 581 £ dthg dfod =16 hiRdted 86 (R slme JEEmPEEALuFeddthe
7.47 (1H, " m, 7.59-7.61 (1H, m, 7.86 (1H d,
J=flidiz)as 7EDPc et dhd Js@l2é)edll. ROxE 1HEhbsskolid was
11.94 (1H, s) Exanmple 5-2 S"&OH O NaO O 10 HOO OO
CGRM=COM/Ea 108t Bde gsoIupditmassE udd cak.bofiak eprapafod,
of 6- (2, 4-di hydroxybenzoyl)-2H chronen-2-one and 15.8

5 g Df44 cydHpeennylc prohdlde’ wed eg adfledcebisaaidopn N6 mL
di net hyl formam de, and this was stirred for 2.5 hours
atodDoatyc AR caddbbiehng @ heurearsion Afxiur8, 960Ent0%

15 of. to] uene and 80 nlL of water _were added. xt.,
z.wlgaﬂ%dfm R aSFRAR L7 bLQ]a‘f‘Te %SW%Haédwaanagﬁﬁgr and

OrGE0L CASISE Y8, BRI St LS00 1edly Sfooiing
SO e SEla st Sl ALET el e
10 SUMHd PN YRS £008H stirring for 5 minutes at the same
temperature, the insoluble matter was filtered off.
The cake was washed with a mixture solution of 20 mL of
2-propancl and 14 mL of water. The filtrate and
washing solution were mixed, and after adding 30 mL of
15 water and 20 mg of 3-{5-[4-(cyclopentyloxy)-2-
hydroxybenzoyl]-2-hydroxyphenyl }propicnic acid methyl
ester, this was stirred for 1 hour at 10-20°C. 100 mL
of water was added dropwise at 10-25°C to the reaction
mixture, and after stirring for 30 minutes at 10-20°C,
20 the solid was filtered, and 15.7g of a pale yellow-
brown solid of 3-{5-[4-(cyclopentyloxy)-2-~
hydroxybenzoyl]-2-hydroxyphenyl}propionic acid methyl
ester was obtained.
The 'H-NMR in DMSO-ds was identical to the
25 wvalues of Examples 8.
[0147]

Exanple 6




dropwi se at 55-65C into the resulting reaction

m xture. After stirring for 1 hour at the sane
tenperature, 10 nlL of the solvent was distilled off
under atnospheric pressure. The reaction m xture was
cool ed, and 100 nL 75 of Zﬁgytanone was added
dropwi se at 10-25C. After stirring for 30 m nutes at
the sane tenperature, the solid was filtered and
collected. Next, thjsggolid was added o mxture
sol ution of 80 '
acid, 7.23 g o ga
addition, a s@spgnsion ¢ 1.50 g al Padi um on

stirred for 3 hours at 40-45C. After cooling the
reaction mxture to 25-35C, 1.0 g of celite was 10
added, and at8ef ®LiefiagciepeBtyinbrenide and ddrd g of

tenperature, the insoluble matter was filtered off.
THO 2RI WRSCHRRPRAL A ¥ArE AFdedr BOsdPulfoRfoN/Ho nL

f. .2- | 14 f he fil d
it PR e o s Son S G258+ 0oF R6aPRL2a6om of
15 { d 20 3-{5-[4- | I, -2- .,
PSStk £ 2o B Oap et Palan  SXOhEPe Ml XY ks e ppea
Lo thi oL g ik T 10-20C.
CTECE: 4 I dOae S LS | Otk S ol e ik on

M x4 o @re ANth AF her o BLLAFE PRI HQT 580m 1T BYt €81 8Lnd0wdPE
20 the solid was filtered, and 15.7g of a pale yellow
broyfe $01 46 0fh Bs {wa b 4né &y 0PENLYL 983, Zand the organic
hydr oxybenzoyl ] - 2- hydr oxyphenyl } propi oni ¢ aci d net hyl
esl@yemagaObiepaested. After adding 125 mL of 2-propanol

to the organic layer, the solid was heated and

10 dissolved. After stirring the reaction mixture for 30

15

20

minutes at 40~45°C and for 1 hour at 10°C, the solid was
filtered and collected and 22.8 g of a pale yellow-
brown solid of 6-[4-(cyclopentyloxy)-2-hydroxybenzoyl]-
2H-chromen-2-one was obtained.

'H-NMR (DMSO-dg) &: 1.55-1.80 (6H, m), 1.90-2.05 (2H,
m), 4.85-5.00 (1H, m), 6.50-6.53 (2H, m), 6.59 (1H, d,
J=9,5Hz), 7.45 (l1H, d, J=8.8Hz), 7.54 (1H, d, J=8.5Hz),
7.87-7.90 (1H, m), 8.08 (1H, 4, J=2.2), 8.18 (1lH, d,
J=9.5), 11.67 (1lH, brs)

[0148]

Example 7




The "H-NVR in DMSO-d6 was identical to the 25 values
of Exanples 8. [0147] Exanple 6 76 HH OH 010 OO
13.3 nL of cyclopentyl brom de and 17.1 g of

pot assi um carbonate were added to 75 nL of N N

di met hyl f or mam de sol uti on ﬁf 25.0 g of 6-(2,4-

di hydr oxybenzoyl ) - 2H chr one 2 one. This was stirred 5
for 4 hours a4 58 8gf> 2é’§t§6d§8ﬁl'hQE?BQEFé?ﬁEEhQHol

m xture, 125 wat er and 50 uene were
adgier; © ol M@ Saé!@éd h@é‘tﬁdsugpéﬂsiigﬁ: o8ndot begorgani-¢4-

| ayer was separated. After ding 125 nL of 2 propano

t o( ¢ 1€l @R Lok py-e? +hyHeospbeAzoas) heRteframndnif-one in
di ssol ved. After stirring the reaction mxture for 30

m étrels af %Ol aaddf 60 @L hofirmathdN€] .t hehésl wdswas
filtered and collected and 22.8 g of a pale yell ow

5 brigated| wndef reflux for 3 hours. After ice-cooling the

10

15

20

6-[ 4- (cyclopentyloxyg 2- hydr oxybenzoyl ] -

2 H ag lohrth - 101 Ber s dbihi abdvatsr veaMRIdeNsoaa6) this
1.55-1.80 (6H, m, 1.90-2.05 (2H m, 4.85-5 00 (1H
m¥as. %fbltests%d(% PHyI1. 3. ‘szatfelwdaoc %agl@reyldv 4§ext:

(0 M 9% B ipCRER e 24358 (2R fod §Egdaf? laver
1%%9; ééﬁ3r§%§3 2QA£t148;ddlng 30 mL of ethyl acetate to
the organic layer, 140 mL of solvent was distilled off
under atmospheric pressure. 90 mL of cyclohexane was
added dropwise at 70-75°C into the reaction mixture.
After stirring this for 30 minutes at 65-70°C and for 1
hour at 10°C, the s0lid was filtered and collected, and
24.2 g of a pale yellow-brown solid of (E)-3-{5-[4-
(cyclopentyloxy) -2-hydroxybenzoyl]-2-hydroxyphenyl}
acrylic acid methyl ester was obtained.
The 'H-NMR in DMSO-d¢ was identical to the
values of Examples 5-1.
[0149]

Example 8

20.5 kg of (E)-3-(5-[4-(cyclopentyloxy)-
hydroxybenzoyl]-2-hydroxyphenyl} acrylic acid methyl

ester, 5.47 kg of acetic acid and 5.47 kg of sodium
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Exanple 7 el & 10 no HOO O 002Me 77 33.0 g of 28%
sodi um et hoxi de/ met hanol sol uti on was added to a
suspensi on of 30.0 g of 6-[4-

(cycl opentyl oxy) - 2- hydr oxybenzoyl ] - 2H chr onen- 2-one i n
60 nL of toluene and 60 nmL ofg nethanol. This was 5
heat ed under reflux for 3 hodrs. After ice-cooling the

I eeSEmPPe ML 84489 0L @b ﬂﬂB§r2mﬁ§oﬁgH§§ aﬂdshgkénsion
was adjusted to pH 1.2 with hydrochloric acid. Next,

903 0f 8 ekdiydbr aset pheldasuaddedcaapdnt I 2108NbE water
| ayer was separated. After adding 30 nL of ethyl

aced ait added 10andetlol ganhs bayeredl40rnt hbugel wendowasec.
distilled off under atnospheric pressure. 90 nL of
cyrtotexedel ag theldedadt bpni 3exhtr@0tF5E5FADYCL 2 kg of
reactjon m xture. After stirring this for 30 mnutes

S atCHELtoandaderdl  Abuerastiocinghfosobi wimmses at the
filtered and collected, and 15 24.2 of a pale
yeﬁ?%ﬁv?ﬁ%ﬁﬁF%%W?%ro?h?Eaﬂ%Q%Bb%ﬂ matter was filtered

(cyek onspi o) 2, Nt S berg YL Z ool o o
gﬁfﬁ[ooq R BEHISE 30Q 207 SEfEEet AP Rate and
the washing solution were mixed, and the organic layer

was separated. After adding 31 L of water to the
organic layer, this was stirred for 1 hour at 10-20°C.
82 L of water was added dropwise at 10-25°C into the
reaction mixture, and after stirring for 1 hour at 10-
20°C, the solid was filtered and collected, and 18.0 kg
of a pale yellow-brown solid of 3-{5-[4-
(cyclopentyloxy)-2-hydroxybenzoyl]-2-
hydroxyphenyl}propionic acid methyl ester was obtained.
'H~NMR (DMSO-dg) &: 1.50-1.80 (6H, m), 1.85-2.00 (2H,
m), 2.61 (2H, t, J=7.6Hz), 2.83 (2H, t, J=7.6Hz), 3.58
(3H, s), 4.85-4.,95 (1H, m), 6.45-6.49 (2H, m), 6.92
(1H, d, J=8.3Hz), 7.42-7.47 (3H, m), 10.40 (1H, brs),
12.07 (1H, s)

[0150]

Example 9
0 CH, [s) CH,
N?:[::r ——— TrNk:I::r
HO 0

20.0 g of 6-methyl-1,2~benzisoxazol-3-0l,



CO2M CO2Me 20.5 kg of (E)-3-{5-[4-(cycl opentyl oxy) - 2-
hydr oxybenzoyl ] - 2- hydr oxyphenyl } acrylic acid nethyl
ester, 5.47 kg of acetic acid and 5.47 kg of sodium 78
formate were added to 62 L of 2-propanol. A suspension
of 3.08 kg of 5% pal | adi um opycarbon in 21 L of water
was added, and this was stirred for 7 hours at 40-45C.

Af bep3cgobiengyt-ha i heaghtioRsMoXgUbe 9 123e3RSmet k. Of
5 celite was added. After stirring for 5 mnutes  at

t hehlsatget @aper atided, tbheoongol whl ecrBitiehaV@hloride,
filtered off, and the cake was washed with a m xture

sokotli bhisef wadlstieted- fiv@panabuandt2@5k46PCwat ¢0. mIhef
filtrate and the washing solution were m xed, and the
orgahet kagerd10Lwaf g8pasaticdm Afteoxddei agudbuls of
water to the organic layer, this was stirred for 1
ShotiPleE120-vere added &P Rheerenssiguded xgrspwi sadatthe
10- 25C intf the reaction mxture, and after stirring

f o *942hdtr ﬁyeiowaﬁoé?Pﬁﬁét§ébidTthaﬁPFPéﬁeéaﬁﬁé Wwas
collecte and_18 kg 15 of al e yel | ow brown solid
ofe§€f%9€§g Y%§%I%geﬂgyng??pEyﬁﬁaﬁofghgﬁigﬁk]959 the
hy e opLoni ¢c_acid et hyl te S

oL FEPRARD TR R 2R BREEofE) At 1 2Ky TO5EE B chy, sorven
1. 855 ( =7,6 3 ,
S TRy P ot 5 Fpllpr | EmofenEElecbpyafirl) BAE 100

6. (- 6 496 2bba 292 JI%8. 2
10 6. 45- 6 49 %.4 ( 1 Faf d&égz.%gd(%g’ﬁg?BFO%%%]SZl%Znt

(3H, m, 1 1H, brs).
was distilled off under atmospheric pressure. 40 mL of
water was added to the reaction mixture, and after
stirring for 30 minutes at 10-25°C, the solid was
filtered and collected, and 46.0 g of a pale yellow

15 solid of 6-methyl-2-triphenylmethyl-1,2-benzisoxazol-
3(2H) -one was obtained.
'H-NMR (DMSO-ds) 8: 2.36 (3H, s), 7.03 (1H, d, J=8.0Hz),
7.18-7.33 (10H, m), 7.43-7.47 (7H, m)
[0151]

20 Example 10

24.0 kg of 6-methyl-2-triphenylmethyl-1,2-
benzisoxazol-3(2H)-one and 18.6 kg of N-
bromosuccinimide were added to 48 L of chlorobenzene.
A solution of 0.30 kg of 2,2'-azobis (2,4~

25 dimethylvaleronitrile} in 4.8 L of methylene chloride
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Exanple 9 OOHS OHS N~ -W Tr-NO HO O 25 20.0 g of

6- net hyl - 1, 2- benzi soxazol -3-0l, 79 9.93 g of pyridine
and 35.0 g of triphenylnethyl chloride were added to
100 nmL of nethylene chloride, and this was stirred

for 1 hour at 35-45C. 40 nL_qof water and 24 nL of 20%
sodi um hydr oxi de aqueous 5 §glution were added to the

! . aqueo . :
;g.gagér | £iud8 ;&#&5&15‘@ 5 108, 0708016 1 Y&y 70-89°C.

e ‘aqueous Tayer was " extracted wth

ofp ALV SRS S QY T e ARG DEat PEYANE K1 L AYEESs¥REBed For

conbi ned, and 70 "L of the solvent was distilled off

unde{ow@t ns phes | Canik esstbSratltgle 1009401, b f Ohethylene
2- propanol was added, and 40 nL of the solvent was

dicHlddtietk of . Ahdey @af nosphwes) c2pressiir20% 48odiumaf

wat er was added to the reaction m xture, and after
sthydrowidora@emanuiebuatol Q- 25T khecfosddiwassulfite
filtered and collected, and 46.0 g of a pale yellow 15
sandl 48 b-otvgter-verphedgedethytha pepehipBoRbEBRTE .
3(2H) -one was_ obtai ned. 1H NVR (DMSO-d6) 8: 2.36 (3H
s)The igpqlupley mautenyys fhlagredatfioppdpjhe cake was

T AT T (985 e PR £ 20 8 03 Lo
and washing solution were combined, and the organic
layer was separated. 24L of methylene chloride, 12.7
kg of potassium carbonate and 6.07 kg of phosphonic
acid dimethyl ester were added to the organic layer,
and this was stirred for 4 hours at 40-50°C. 48 L of
water and 14 L of 20% sodium hydroxide agqueous solution
were added to the reaction mixture, and the organic
layer was separated. The aqueous layer was extracted
with 24 L of methylene chloride, and the organic layers
were combined, and 24 L of methylene chloride was
added, and 210 L of the sclvent was distilled off under
atmospheric pressure. 24L of acetone was added to the
reaction mixture, and 40 L of the solvent was distilled
off under atmospheric pressure., 96 L of 2-propanol and
24 L of water was added dropwise, and the solid was
filtered and collected, and 25.2 kg of a white solid of
6- (bromomethyl)-2-triphenylmethyl-1,2-benzisoxazol-
3{2H)-one was obtained.

'H-NMR (DMSO-d¢) 8: 4.72 (2H, s), 7.22-7.49 (17H, m),

7.58 (1H, d, J=8.0Hz)



0 O 24.0 kg of 6-nethyl-2-triphenyl nethyl-1, 2-

benzi soxazol - 3(2H) -one and 18.6 kg of N

br omosucci ni m de were added to 48 L of chl orobenzene.
A solution of 0.30 kg of 2,2'-azobis(2,4 25

di met hyl val eronitrile) in 4.8 L of nmethylene chloride
80 was added dropwi se 5 ti every 1 hour at 70-80C
A¢t§{5§ﬁnpleting the instillation, this was stirred
for 1 hour at the sanme tenperature. 96 L of nethyl ene
chkQihgee 2140 kg of celite, 24 L of 20% sodium 5

hydr oxi de aqueous solution, 0.77 kg of sodiumsulfite

and 48 L of watgp re.added to the reaction m xture.
The insol ubl e nat;éf;rﬁﬁﬁﬂiltered of#P;EEEtheHcake

was washed i of met ﬁyl’ ne.chl . The
filtrate ang’ld\/\&éghi ng sol ution PUINOG ned, and the
organic 10 | ayer was separated. 24L of nmethyl ene
chloride, 1238y kg 8f 2 PRLASSLYMLCARDAPBLEnARH YY) BLnkS 1
of phosphonic a%i% dine%hy? gste? gere gggegyt% %Heglc

Oreﬂ@:[kﬁcméﬂyfl,es@@ﬁ' ARES188SqSHEr hedrbRy14mhaurs at
40-50C. 48 of water and 14 L of 20% Sodi um

5 hyitly dixd cliel aelligo use 86| atiden 45 weoempddedmtonbhB8l. Under

10

15

20

reaction mxture, and the organic |ayer was

sdpzating. rdhkuagueols kayef M8% satiiamted with 24 L

of nethylene chloride, and the organic |layers were

c oW e devroe Piano bf seeu hydrneashhddedednapwiaddednd
and 210 L of the solvent was distilled off under 20
atbsHHERs cShiesedror 23 hepracet Baethas, addddLlt oft Hater

was added and 850 mL of solvent was distilled off under
atmospheric pressure. Then, 196 mL of hydrochloric
acid was added at 40-50°C. The result was stirred for
30 minutes at the same temperature, and 116 mL of
hydrochloric acid was added dropwise. After filtering
solids, 291 g of N,2-dihydroxy-4-
(hydroxymethyl)benzamide was obtained in the form of a
pale yellowish-white solid.

'H-NMR (DMSO-dg) &: 4.46 (2H, d, J=5.8Hz), 5.26 (1H, t,
J=5.8Hz), 6.78 (1H, d, J=8.2Hz), 6.85 (1H, s), 7.62
(1H, d, J=8.2Hz), 9.28 (1lH, s), 11.39 (1H, s), 12.25
(1H, s)

[0153]

Example 12
HOD/\OH HOD/\GI N';ij\cl
N —_—
(HO)HNOC (HOXHNOC HO

In 50 mL of methylene chloride was suspended



reaction mxture, and 40 L of the solvent was

distilled off under atnospheric pressure. 96 L of

2-propanol and 24 L of water was added dropw se, and

the solid was filtered and collected, and 25.2 kg of

a white solid of 25

6- (br ononet hyl ) - 2- trlphenylﬁgthyl 1, 2-benzi soxazo

3( N ;

3(2800 Shcecg, SO MR (DB B (. oo
[ 0d52d, Exarmlier 1ds HO R HR: ¢ K OERG 4N ENGs 38Qe4. Of This
2- hydr oxy- 4- (hydr oxynet hyl ) benzoi ¢ acid nethyl ester
anhd&bgled dvwdr®xyé afil nef St hy e prhtpL b dedwergsagddadd
to 700 nL of nmethanol. Under heating reflux, 1.11 kg
of d1289% sl i umdle met doxcoel tred handbftsol 2it hourwasfaddeédring
dropwi se, and this was stirred for 3 hours. To this,

S 2. undenfhetiarg yedlexided anld 860salvefnt sehvedishatled
dlstllled of f under 10 atnospheric pressure. Then, 196
of WD FRhe BEG dPrRSSwated Be 141(9@59@30’414@11

result was stirred for 30 mnutes_at the s

SHpEr G RS aﬁﬂﬁq%l%tmfofof W%F%%h?%?l%hja‘%ﬂd%s‘l 64 mL
A i o
PR ks e o e ey zﬂ?ﬂ%&? ARS8 (In
lot’temperature. After adding 20 mL of water and 50 mL of
acetone, 50 mL of solvent was distilled off under
atmospheric pressure, solids were filtered, and 6.45 g
of 6-(chloromethyl)-1,2-benzisoxazol-3-0l in the form
of a pale yellowish-white solid was obtained.
15 'H-NMR (DMSO-de) &: 4.91 (2H, s), 7.39 (1H, dd, J=8.1,

l1.1Hz), 7.65 (1H, s), 7.76 (1H, d, J=8.1lHz), 12.41 (1H,

s)
[0154]
Example 13
O .
y 7JO/\GI THP-N;;Q/\GI
HO o
20 (1) In 20 mL of methylene chloride was

suspended 1.00 g of 6-{(chloromethyl)-1,2-benzisoxazol-
3~0l, and to this was added 27.0 mg of pyridinium p-
toluenesulfonate and 0.5%96 mL of 3,4-dihydro-2H-pyran.
This was stirred for 24 hours at room temperature.

25 Solvent was distilled off under reduced pressure, and



J=5.BHz), 6.78 (1H, d, J=8.2Hz), 6.85 (1H, s), 7.62
(1H, d, J=8.2Hz), 9.28 (1H, s), 11.39 (1H, s), 12.25
20 (1H, s) [0153] Exanple 12 HO\ OH No HOI \ C Np
I V' A (HOHNCC "4 (HOHNOC HO In 50 nL of nethyl ene
chl ori de was suspended 82 0 g of

N, 2- di hydr oxy- 4- (hydr oxynet hyl ) benzam de. To this,

0. @Hen$b9£1ﬁtﬁ*9é§§&ﬁ¥|&QE”Bﬁk§§1@63b9d§§@1c£hb%l 83 umn

cool ed and 8. 36 of thionyl chloridé was ad

dr@@ﬂb@@t@@ﬂ&ﬁhyC@eQQthﬂgheﬁéhér.ZeBﬂyﬂSa@EtSEéfElBgl).
5 under heating ref lux, 13 nL of solvent was

dissi&l edsudtf untergadbpospheniorpmesayle-2Foteheahydro-
reaction mxture was added 13 nL of nethyl ene
chiibrpyean4264l htl, fbpyeidorezohs3déddedodeopni sbeatform
20-30C, and the results were stirred for 1 hour at

St hef sanghibet eppedat uFkisAsesvedddbng 20eai colskaier
and 50 nL of acetone, 50 nL of solvent was distilled
of f under af#bsphefpciprebfsuebhydanpdshierader| feP8dg of

et e Torambav) ﬂrﬁrﬁgﬁ?ﬂ%%ﬁ%ﬁ-?" §ovRa- saspended,
O G wips WASEHORYTE, £RY & of gyrtahytiy ol
J'%%i&@ﬁes&ffé 1& 151 9S4nb02588 mr of 3,4—d1hydro—2H-

10 pyran. This was stirred for 8 hours at room
temperature. To¢ the reaction mixture was added 30 mL
of water and an organic layer was separated. An
aqueous layer was extracted with 10 mL of methylene
chloride, and this along with the organic layer was

15 washed with an aqueous saturated sodium chloride
solution and dried with anhydrous sodium sulfate.
Solvent was distilled off under reduced pressure, and
20 mL of diisocopropyl ether was added to the obtained
residue. A seed crystal was added and, after 30

20 minutes of stirring at room temperature, solids were
filtered to obtain 6.65 g of 6-{chloromethyl)-2-
(tetrahydro-2B-pyran-2-yl)-1,2-benzisoxazol-3(2H) ~one
in the form of a pale yellowish-white solid.

'H-NMR (DMSO-de¢) 8: 1.45-1.55 (2H, m), 1.62-1.77 (1H,

25 m), 1.85-2.00 (2H, m), 2.00-2.15 (1H, m), 3.57-3.64
(1H, m), 3.89-3.93 (1H, m), 4.89 (2H, s), 5.47-5.50
(1H, m), 7.42 (1H, d, J=8.0Hz), 7.62 (1lH, s), 7.83 (1H,

d, J=8.0Hz)



Exanmple 13 NO( O o THP-N~-O HO O 20 (1) In 20 nL
of methyl ene chloride was suspended 1.00 g of

6- (chl oronet hyl ) -1, 2- benzi soxazol - 3-al, and to this
was added 27.0 ng of pyridiniump- tol uenesul fonate
and 0.596 nL of 3,4-dihydroh§ pyran. This was
stirred for 24 hours at roo enperature. 25 Sol vent
wag odisst)i | 1 ed of f under reduced pressure, and 83 the
obt ai ned resi due was purified by silica gel colum
cheaampagr aghy (el uent; hexane : ethyl acetate = 3:1).
As a result, 1.10 g of 6-(chloronethyl)-2-(tetrahydro-

2H pyran- 2-yl Jo.l R bepzi soxazol g3(2H),~pne in the form
5 of a white Kolli d is sgr\mdia sébd crystal. (2)

In 75 nL of fene chloride, 5. 90 g of

6- (chl oronet Ayl ) - 1, 2- benzi soxaz®Bl - 3- ol was suspended,

and to this was added 0.137 g of pyridinium p-

t ol uenesul f ogi,C 5@C| d of.,.3,.4-dj_hydr o-2H 1 _
pyran. This 3235gtkgrgg F%F%gl%bﬁrghgféP%%ﬁ1%°%02g é% 6
temaﬁaatum@tnyg)ngztséﬁkﬁgaxgbéﬁu@ecM@s7%§@ﬁ%h%% .

of water and an organic | ayer was separ at ed.

Saguedpbehgymethgs eklibastedawit b 20 wr off pRLNIWISRE yere

10

15

20

25

chloride, and this along with the organic [ayer was 15
washepenfetl andagtuéousdsabur &t RdusediattMrobhoticdPerature.
solution and dried with anhydrous sodi um sul f ate.
Sof9ehbewasagtson| médtote, uhlemlr eduvatepr assiuld, manadf
“ndtnlefe ShPoLe were added: and the result wae
'
stirred for 5 minutes under reflux and heating. After
cooling the reaction mixture, 2.50 g of silica gel was
added. After insoluble matter was filtered off, the
cake was washed with 10 mL of methylene chloride. The
filtrate and the washing solution were combined and,
after adding 8 mL of methylene chloride and 15 mL of
water, 45 mlL of solvent was distilled off under
atmospheric pressure. To the reaction mixture, 35 mL
of acetone was added and 33 mL of solvent was distilled
off under atmospheric pressure. After adding 20 mL of
water, solids were filtered and 11.3 g of 6-
(chloromethyl)-2~triphenylmethyl-1, 2-benzisoxazol-
3(2H)-one was obtained in the form of a pale yellowish-
white solid.
"H-NMR (DMSO-d¢) 8: 4.79 (2H, s), 7.19-7.50 (17H, m),
7.60 (1H, d, J=8.0Hz)
[01586]



residue. A seed crystal was added and, after 30 20

m nutes of stirring at roomtenperature, solids were
filtered to obtain 6.65 g of 6-(chloronethyl)-2-
(tetrahydro-2H pyran-2-yl)-1, 2- benzi soxazol - 3( 2H) - one
in the formof a pale yeIIO@%sh-mhite solid. 1H NWMR
(DMBO-d6) 8: 1.45-1.55 (2H, '™, 1.62-1.77 (1H, 25 m,
1.88 00 {2H, m, 2.00-2.15 (1H m, 3.57-3.64 (1H
m, 3.89-3.93 (1H, m, 4.89 (2H, s), 5.47-5.50 (1H

m, 7.4 LIH d, J=8. OHz)e. Z.62 (1H, s) (1H, d
J=8. Oz)J8Y 155] Exanpl &_No o T Jr-® g1T,-|.,;@©/\cl
O HoHgw of mnet hyl ¢OwNOE ide, 5.00/9 6- K.

(chl oronet hyl ) -1, 2- benzi soxazol - 3-0l , 2 59 g of 5

tri phenyl met hyl chloride and 2.20 nL of pyridine were

suspended angy 4 i g &de ft@,rz%M§o§§—49%&§8ﬁﬁh@EH?§)
15 5 nm o

To the reaction mXture, m= of water and 1

nejdiyd @neds ied | dlel ek e eeldedi-antet gl F8phhid8Swere
stirred for 5 mnutes under reflux and heating. After

1Gadxtead ity 10 I eaftmeorthyleierehl@rbfleg ofosthisa 04l3 kg
was added. After insoluble matter was filtered off,
5thef ek waschviastiete wash ddded dfopmwet iyl endechheat teg
The filtrate and the washing sol ution were conbi ned
arfefluft endddieny henrefuliptwis eplei ehedrfee andouss at

nmL of
the same temperature. Then, 11 L of solvent was

distilled off under atmospheric pressure and, at 20-
30°C, 24 L of methylene chloride and 13.6 kg of

10 triphenylmethyl chloride were added. To this, 4.31 kg
of pyridine was added dropwise and stirred for 4 hours
at the same temperature. To the reaction mixture, 21 L
of water was added, and an organic layer was separated.
An aqueous layer was extracted with 11 I of methylene

15 chloride. To this, along with the organic layer were
added 21 L of water and 2.10 kg of celite. Then, at
20-30°C, 12.6 L of a 20% sodium hydroxide aqueocus
sclution was added dropwise. After insoluble matter
was filtered off, the cake was washed with 21 1L of

20 methylene chloride. The filtrate and the washing
solution were combined and 57 L of solvent was
distilled off under atmospheric pressure. To the
reaction mixture was added 53 L of 2-propanol, and 53 L
of solvent was distilled off under atmospheric

25 pressure. To the reaction mixture was added 53 L of 2~



15 water, 45 nL of solvent was distilled off under
at nospheric pressure. To the reaction m xture, 35 niL
of acetone was added and 33 nL of sol vent was
distilled off under atnospheric pressure. After
adding 20 nL of water, sol'%s were filtered and 11.3
g of 6 20

t hyl ri e I
{ : 2@% Arged I @herys B Yead. g5 DeazL 50xPeq! or s

one was ai ne ormort a pale
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y&ldauw %tm&%bﬂ@rf@lézgeséﬁé\lmﬁmgﬂ Pasds?Ortdhl for
s), 7.19-7.5

(17H, m), 7.60 (1H, d, J=B. OHz) 25
[ %%lﬁ&e@@ﬁ@%ﬁ@dﬂwﬂdﬂc@ wWird tHen @ilNkrdd Ao

jj~ I'" (HOHNOC -~ (HOHNOCC HO O 10.5 kg of

N, b tch Ay dir'oxgy - g (dy 06 -©kghed hythd t h pEnz2ant diphenly Dnd Bh k-

of N, N-di net hyl formam de were added to 105 L of

melt HiAteeTe icdhordalles 3 RH Yo 1, Shgf Grmf of hé opgle

chloride was added dropwi se under heating ref [|ux,
arke ki reri shevhridst 30 e@- stirred for 6 hours at t he
sanme tenperature. Then, 11 L of solvent was itllled

of f under atThfspHeltR dne RAs ngatghedothgoralyg from

ofEXnglaHtlp éen4e. chl oride and 13.6 kg of

[(0157]

Example 16

T.-N';Ij\ar —— TPN':ID/\NH‘

o o

30.0 g of 6-(bromomethyl)-2-triphenylmethyl-
1,2-benzisoxazol-3(2H)-one and 13.9 mL of diethylamine
were added to 90 mL of N,N-dimethylformamide. This was
stirred for 50 minutes at rcom temperature. FEthyl
acetate, methylene chloride and water were added to the
reaction mixture, and an organic layer was separated.
Water and hydrochloric acid were added to the organic
layer, and an agueous layer was separated. An organic
layer was extracted with water and, together with the
aqueous layer, 180 mL of acetone was added and 13 mL of
a 20% sodium hydroxide aqueous sclution was added
dropwise. Solids were filtered tc cobtain 22.2 g of 6-
(diethylamino)methyl-2-triphenylmethyl-1,2-
benziscoxazocl-3 (2H) ~one was obtained in the form of a

pale yellowish-white solid.
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10 tri phenyl methyl chloride were added. To this, 4.31
kg of pyridine was added dropwi se and stirred for 4
hours at the sane tenperature. To the reaction

m xture, 21 L of water was added, and an organic

| ayer was separated. An aqﬁgous Iayer was extracted

with 11 L of nmethylene 15 chloride. To this, along
Wit NiRE (QRMBRIIG) | BYEH. g\@r 6HadgedJ23‘ kol watgb qng, g,
2. 10 kg of PG| T L foH R E R 1580 Vet ee 908, q

sqeiumiydr oxisle aEwieoys, vspism op4 was1afdded, dyopwises
After insoluble matter was filtered of f, the cake was
washed sy th 21 L of 20 nethyl ene chloride. The
filtrate and the washing solution were conbined and
57(0134] sol vent was distilled off under atnospheric
pressure. To the reaction m xture was added 53 L of
2-Bramrakoll7 and 53 L of solvent was distilled of f
under atnospheric 25 pressure. To the reaction mxture
was added 53 L | NEt?ropanol L of
sol vent was ©iH§j d of heric pressure,
the result was Stirred for 30 m futes at 15-20C
Solids were then filtered to obtain 17.6 kg of
6- (chl oronet hyl )-2-tri phenyl met hyl 5
1, 2- benzi soxaxod -@ (&) 6-oneiéthyhemios methal pate
yel | owi sh-white solid. The 1H NVR in DMSO d6 nat ched
t her Mt arey fmeorhy BXAatleeridi s¢04 571 - 3 | DH Exanp| @nd65.1 mL
Tr-NOj Br Tr-NOj NEtZ

of ethyl chlorocarbonate were added to 60 mL of

methylene chloride. This was then stirred for 3 hours
at room temperature, and 140 mL of 2-propancl was added
dropwise into the reaction mixture over a period of 30
minutes. The result was stirred for 2 hours at 5-15°C
and solids were filtered to obtain 16.6 g of 6-
(chloromethyl) ~2~triphenylmethyl-1,2-benzisoxazol-
3(2H)-one in the form of a pale yellowish-white solid.
'H-NMR (DMSO-d¢) &: 4.80 (2H, s), 7.18-7.50 (174, m),
7.60 (1H, d, J=8.0Hz)

[0159]

Example 18

0 ci 0o B

o] 0

10.0 g of 6-{(chloromethyl}-2-triphenylmethyl-
1,2-benzisoxazol~3(2H)-one, 35 mL of bromcethane and

2.42 g of sodium bromide were added to 80 mL of N-
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0 0 30.0 g of 6-(brononethyl)-2-triphenyl net hyl -

1, 2-benzi soxazol -3(2H)-one and 13.9 nL of diethylam ne
were added to 90 niL of N, N-di et hyl f ormam de. This was
stirred for 50 mnutes at roomtenperature. Ethyl 15
acetate, nethylene chloride,gnd water were added to
the reaction m xture, and g organi c | ayer was

SeRaal et o AL S i Asek hy i 9ciy 0 '&a?cégii‘\@&? gdded &0

t he organlc ayer, and an aqueous |ayer was

sepaad etk FH-609an Artledy odNah @ AR W nidttalre,
and, together with the 20 aqueous | ayer, 180 nL of

acH! qile MR -gsketaskedld drdd M0 afil,. &f A0 spdieire hyddedi de
aqueous sol ution was added dropw se. Solids were
fiddogveibd arobtso I &2 .wexe ofiBtered to obtain a white
(di et hyl am no) net hyl - 2-tri phenyl net hyl - 1, 2-
beemzliisbxazlme P it wekstobtal hdd 35 mheof oppempehane
pal e ellomnsh white solid. 87 1H NVR (DVSO d6) 6:
08911:1(2& tg YEEFAM bromiqeyvere addgd| )80 mEeof N-
(2H s), 7.18-7.34 (11H, , 7,45-7.51  (7H, §% [01€8$
1?jqurql%§0nqu@§ =8 WaﬁTS$$ B. b our

°f AT hy PE s BERLEo 8 TSty Bl 1 3 nL
Of of téq-%ro‘;pnalnoc{locaar{rjJ ogbatn%_' V&£ wgggf dwé:?e GQdCE%d Oéropwise

and solids were filtered to obtain 9.04 g of 6-
(bromomethyl)-2-triphenylmethyl-1, 2-benzisoxazol-3(2H) -
one in the form of a white solid.

'H-NMR (DMSO-dg) &: 4.72 (2H, s), 7.20-7.51 (17H,'m),
7.58 (1H, d, J=8.0Hz)

[0160]

Example 19

HO Me 0 Me
Qﬁ;[:j, — N}:[::r

HO
H oaNH

50.0 g of N,2-dihydroxy-4-methylbenzamide was
added to 350 mL of tert-butylmethylether, and 38.1 g of
thionyl chloride was added dropwise at -1-0°C. This was
stirred for 30 minutes at the same temperature. Then,
164 mL of tributylamine was added dropwise at -5- -3°C,
and this was stirred for 1.5 hours at -5-5°C. To the
reaction mixture, 200 mL of 20% sodium hydroxide
aqueous solution was added, an organic layer was

separated, and 100 mL of water, 42 mL of 20% sodium



nmet hyl ene chloride. This was then stirred for 3 hours
10 at roomtenperature, and 140 niL of 2-propanol was
added dropwise into the reaction mxture over a
period of 30 mnutes. The result was stirred for 2
hours at 5-15C and solids were filtered to obtain
16.6 g of 6

(%@f@i@é@%& udohd | PHERYI SRLAYL- 4, 8- Bepzi spxazal yeta
3( -one in the formof a pale yellow sh-white solid
1R AR ( DM 616) 1 1950 BulSDe (Rt £t 8) , wds 181 T 8Pefi 14K, Nt he
7.60 (1H, d, J=B.OHz) [0159] Exanple 18 Tr-NC 1 C1
Tredkz lwdt wisPe@Owilfh 01Q0 ohl of water. The filtrate and
6- (chl oronet hyl ) -2-tri phenyl net hyl -

1, thdenzslsoxazed 3¢ Dbl -weee Gomhined andnart Agnecunadlayer
2.42 g of sodium brom de were added to 80 nL of N 88

5 mfagy | sepamated i dohe, th@daapesusatagersr &d nbrof. gcetone

10

15

20

hours at 55-60C. After cooling the reaction mxture

2R i BL phpafetianicsd werefadaedratef@-afded After

drolmﬁse and so!ids ver e filtered tg obggin_a ite 51'd

sot T4 £ e %%t%ﬂ%e%?%ﬁu?%@@%??é?r%s Rt Bt BbEFhariBt19®
d 2. 42, f di b ' dded 0 f N

Tt -5 DA hore AR £ & e st ireBY ol T hour

aty, 'PQ&aﬁFi-ei-&ggﬂrlang% he, ﬁaSE'Q”legégéglo%%Hkid.

of ~Z-propanol™ and _ water were ad ropw se
102 RS Qldrs, f&?_étbiewﬁ te;pbﬁaw 9184 4,06=8.0H2z),
(brononet hyl)-"2-tri phenyl met hyl 21, 2 benzi Soxazol - 3(2
- 7.21 (1H, s}, 7.65 (1H, d, J=8.0Hz)

[01le61]

Example 20

12.5 kg of 3-{5~[4~(cyclopentyloxy)-2-

hydroxybenzoyl]-2-hydroxyphenyl}propionic acid methyl
ester, 15.6 kg of 6-(bromomethyl)-2-triphenylmethyl-
1,2-benzisoxazol-3(2H)-cne and 4.49 kg of potassium
carbonate were added to 125 L of acetone. This was
stirred for 5 hours under heating reflux. After
cooling the reaction mixture, 29 L of water was added,
2.9 L of hydrochloric acid was added dropwise, and
sclids were filtered. This resulted in 19.7 kg of 3-
{5~ [4-(cyclopentyloxy) -2-hydroxybenzoyl] -2-[ (3-oxo-2-

triphenylmethyl-2,3-dihydro-1,2-benzisoxazol~6~-



one in the formof a white solid. 1H NVR (DVSO d6) 8:
4.72 (2H, s), 7.20-7.51 (17H, m, 7.58 (1H d, J=8.
OHz ) 15 (01601 Exanple 19 HOO M INN 0;)01 C HO
HOONH 50.0 g of N, 2-di hydr oxy-4-nmet hyl benzam de was
added to 350 nL of tert-but §I met hyl et her, and 38.1 ¢
of thionyl chloride was ad gd dropwi se at -1-0C.  This

TR G oA LI U AT R0E Lenhe shutfe
Formbr APhidi g BSySihLiedd 050§, hours at -5-5C

To the reaction mxture, 200 mL of 20% sodi um
hy'gi-guird € DMBGURRYSE 801 U6 6 on. @s (added) , an. 90gande (2H,
| ayer was 25 separated, and 100 niL of water, 42 nL of
2G8p saljaBn 88, hydrdxT deHaguepus3 seRmMf i on dAd. 6HO) g BE49
celite were added. After insoluble natter was

5fi(3ter exd 0f4., 881k, 9&akt was) waShad WEh 400 #l46f6.51
water. The filtrate and the washing solution were
coldii man) ant- bh Gilieolis T28e3HB) mas. 3eparab ed3HTont he
aqfeous | ayer, 10 nL of acetone and 50 nL of acetic
ach BArt Shditly ab) 40l 587 238 efLOBt i R}i ng- &8 (B, sdne

temperature for 30 mnutes, solids were filtered to

obtd .1 B AV elibr gl -1, 2

[0162]
10 Preparation Example 1

OO

Tr—N
0

0) OH
4Qs
N
HO COH

CO,CH,

(1) 300 g of 3-{5-[4-(cyclopentyloxy)-2-
hydroxybenzoyl]-2-{ (3-oxo-2-triphenylmethyl-2, 3~
dihydro-1, 2-benzisoxazol-6-yl)methoxy]phenyl}lpropionic
acid methyl ester was added to a mixture of 1200 mL of
15 methyl isobutyl ketone and 600 mL of methanol. 43.5 mL
of sulfuric acid was added dropwise under ice-cooling.
This was stirred for 1 hour under water-cooled, and
then stirred for 1 hour 30 minutes at room temperature.
After adding 1200 mL of water and 200 mL of 20% sodium
20 hydroxide aqueous solution, the result was stirred at
room temperature for 30 minutes and solids were
filtered to obtain 167 g of 3-{5-[4-(c¢cyclopentyloxy)-2-~

hydroxybenzoyl]-2-[ {3-hydroxy-1, 2-benzisoxazol-6-



benzi soxazol -3-0l in the formof a pale yellow solid.
10 "H- NWR (CDCL3) 6: 2.51 (3H, s), 7.13 (1H, d,
J=8.0Hz), 7.21 (1H, s), 7.65 (1H, d, J=8.0Hz) [0161]
Exanple 20 H ~~ Sr )~ TrN HO O TrNO CO2CH3 0 0020H3
12.5 kg of 3-{5-[4-(cyclope§ yloxy)-2 15

hydr oxybenzoyl ] - 2- hydr oxyphéenyl } pr opi oni ¢ aci d net hyl

e r hyl.) 5 2- L£i phe t byl
TP Rl i i P POBIBREL g b oS aE T e
carbanal £ s adgeth i itovhi & sgeigne. This was
stirred for 5 hours under heating reflux. After 20

cooling the [®acth org2Zint U m&@bhdnol, wabeo yasragded: [4-
2.9 L of hydrochloric acid was added dropw se, and

sol a sl apesre 1 dt ey -2k hdit sxylesntd ] + 2~ 193 7hkdroky31, 2-
{5-[4-(cycl opentyl oxy) - 2- hydr oxybenzoyl ] - 2-[ ( 3- oxo- 2-

5 t hepteisd et diyt 62y 1 Breli inyxly belie 2y bepropbsaizol agigOmethyl

yl)nethoxy]phenyl}£ropionic acid nethyl_ester in the

f Aot wapasespendetiy sAlker edseppndg 118 NMR ¢DVBeErds) of
8: 1.55-1.78 (6H, m, 1.90-2.00 (2H, m, 2.63 (2H t,
JFR 6HA 0D Yy hydropidepl raomotempenafuks, the

4.88-4.94 (1H, , 5.33 , ,. 6.46-6.51 (2H ,
7.%%5@94,“’%? %ﬁ%ﬁ)&%%@'ﬁf&%’c?mﬁt nyhe gl‘”.’"@%-g?s
(hela 0082786 (0L A18uldMhal) aadeB Bhaces.

10 After adjusting to pH 1.5 with a 6 mol/L hydrochloric

15

acid, solids were filtered. The obtained solids were
dissolved in a mixture solution of chloroform and
methanol. After washing with water, solvent was
distilled off under reduced pressure to obtain 22.5 g
of 3-{5-[4-(cyclopentyloxy)-2-hydroxybenzoyl]-2-[(3-
hydroxy-1,2-benzisoxazol-6-yl)methoxy]phenyl} propionic

acid in the form of a light yellowish solid.



[0162] 10 Preparation Exanmple 1 HH ,0 10 TrN~ (/ OO
INN I/ OO 0 CO2CH3 HO 002H (1) 300 g of
3-{5-[4-(cycl opentyl oxy) -2

hydr oxybenzoyl ] - 2-[ ( 3- ox0- 2-t ri phenyl net hyl - 2, 3-

di hydro-1,

2-benzisoxazo|-6-y|)nethoxyfahenyl}propionic acid

met hyl ester was added to-g ggéture of 1200 nmL of 15
met hyl isobutyl ketone ang g mL of methanol. 43.5 nL

Ofl_ sul furi C_z@%@tr\{@é @Qeﬁr@lﬁé’f’i{%éea Uﬁﬁéﬁyi Ecﬁ?@hi@gacid
This was stirred for 1 hour ‘under” water-cool ed, and

thesy Std 108l Fordsdotsd IOy MRt @Snétal 088 mula:

t enper at ure. fter adding 1200 nL of water and 200 ni
of [ 2O%msldi 1810 20 hydr oxi de aqueous sol ution, the
result was stirred at roomtenperature for 30 m nutes
and solids were filtered to obtgi ngo7 g of
3-{5-[4-(cycl opentyl oxy) - 2-

hydr oxybenzoyl ] -2-[ ( 3- hydrg | yi soxazol -6 91

yl ) met hoxy] phen DAQPLANi 2 d W ester in the
formof a pah%.%%l Qi Te solid. d§3 In 182 ni of
met hanol , 26.0 2{5-[4-GH,

(cycl opentyl oxyg- 2- hydr oxybe@Hpyl | - 2-[ ( 3- hydr oxy-1, 2-
5 benzi soxazol - 6-yl') net hoxyllenyl } propi onic acid

met hyl ester was suspended® Af@er droppi ng 78 niL of
water of 10.5 g of sodi um hydroxi de at room

tenperature, the result was_stirred for 3Q m nutes at
t fheLsin R™ represents an alkoxy group; R™ represents a

cycloalkyl group; and R’ represents a methyl group which
is substituted with one or more optionally substituted
phenyl groups, or an optiocnally substituted oxygen-
containing heterocyclic group, or a salt therecf,
comprising:
reacting a benzophenone derivative

represented by the general formula:
[Formula 9]

0

OH
O OR%

HO

|
GH,

wherein R?® and R® are as defined above, or a salt
therecf, with a 6-(halomethyl)~1l,2-benzisoxazol-3(2H)-

one derivative represented by the general formula:



tenperature. The reaction m xture was added to water.
10 After adjusting to pH 1.5 with a 6 nol/L
hydrochloric acid, solids were filtered. The obtai ned
solids were dissolved in a mxture sol ution of
chlorof ormand nethanol. Afg-er washing with water,
solvent was distilled off under reduced pressure to
obt Bbfm22a 51 g1 15 of
3-{5-[4-(cycl opentyl oxy) - 2- hydr oxybenzoyl ] - 2-[ ( 3-
hydroxy- 1, 2- benzysoxazohk< -yl ) met hoxy] phenyl }
propi onic apfqyln ¢ foatmof a light yell ow sh

‘ nmet hod for preparing a
phenyl propi oni cgacid derivative represented by the
general formula: [Formula 15] H R5_N;0) \ O OROb YH2
0 QH2 Rea 0 wherein R2' represents an al koxy group; R
Sbvhieps s et sepresynt 9ab kyhl ggenpatengd Bhdrrpresends a
met hyl group which is substituted with one or nore
opléDirad yalsost i t ut ed phenyl groups, or an
optional |y substituted oxygen- containing heterocyclic
group, or a ke tbemzeehenoneonprivahiverkatngngrepared by
benzophenone derivative represented by the genera
f R %ﬁng%Wg&@ggg@H—chromen—Z—one represented by the

general formula:

[Formula 1]

=
Hﬁ—@l
0”0

with manganese dioxide in the presence of
sulfuric acid and water to give 2-oxo-2H-chromene
carbaldehyde represented by the general formula:

[Formula 2]

N
(0 M 4

then oxidizing the compound by a salt of
halous acid to give 2-oxo-2H-chromene carboxylic acid
represented by the general formula:

[Formula 3]

-
0o 0

or a salt thereof, followed by conversion to

a reactive derivative thereof, then reacting the



H HO\ I I , ORBb 9H2 H2 Rea 0 wherein R 2a and R b
are as defined above, or a salt thereof, wth a

6- (hal onet hyl ) -1, 2- benzi soxazol - 3(2H) - one derivative
represented by the general forrmula: 93 [Formula 14] \
R5-NO /O wherein X represgpts a hal ogen atom and R5
is as defined above; the bénzophenone derivative
bef@gc@w@aasglwtl%l dizhng %ﬁﬁ%hn@""r@fi&@%ﬁtgdoﬂg the
represented by the general fornula: [Formula

0 gxnéid) nboganese di oxide in the presence of

sulfuric acid and water to give 2-o0xo0-2H chronene

caf batmehydé] represented by the general fornula:
[Formula 2] HOC 0 O

R4a

0 RSa

wherein R** and R represent an alkyl group, to give a
benzophenone derivative represented by the general
formula:

[Formula 5]

wherein R% and R*® are as defined above, then subjecting
the benzophenone derivative to a dealkylation reaction
to give a benzophenone derivative represented by the
formula:

[Formula 6]

or a salt thereof, then subjecting the
benzophenone derivative or a salt thereof to an

alkylation reaction in the presence of a base tc give a



then oxidi zing the conpound by a salt of halous acid
to give 2-oxo0-2H chronene carboxylic acid represented
by the general fornula: [Formula 3] H2C/ O O or a
salt thereof, followed by conversion to a reactive
derivative thereof, then resgting the 94 reactive
derivative with a conpound presented by the genera
f . aher d
S P e A e
derd Mallide represented by the general formula
[Formula 5] Rae OR 3* 0 wherein R3a and Rd4a are as
defadgrediiabove, then subjecting the benzophenone
derivative to a deal kylation reaction to give a
benzophenone derivati ye repyesented by the formnula:
[Formula 6] HOH 0O O

wherein R® is as defined above, or a salt thereof, then
subjecting the benzophenone derivative or a salt
thereof to a ring-opening reaction in the presence of a
base to give a benzophencone derivative represented by
the general formula:

[Formula B8]

wherein R?® and R*® are as defined above, or a salt
thereof, and then subjecting the benzophenone
derivative or a salt thereof to a reduction reaction;
and

the 6-(halomethyl)-1,2-benzisoxazol-3(2H)-one
derivative being prepared according to either of the
following method (1) or (2):

(1) a method comprising protecting the 2

position of 6-methyl-1l,2-benzisoxazol-3-o0l with a



or a salt thereof, then subjecting the benzophenone
derivative or a salt thereof to an al kylation
reaction in the presence of a base to give a 95
benzophenone derivative represented by the genera
fornul a: [Fornula 7] HOR3b,_, O wherein R3b is as

defi ned above, a salt thgﬁéof then subjecting the

%@E %ge{hé{@ié’es%%@lé@c&d &;E@ﬁeeﬁetg amore
ring-opentng reactron in the presence of a bas
g'&;@t?orbe?ﬂ]??@%@f‘ft@@éa Eér\{ﬁlrﬁ H858N! @el BM obﬁ@onally
general formula: [Fornula 8 HH

R2Juiss e edd &ﬁ@e@n@oz&ﬁbr_lﬂﬁ@_ ﬂété%tp@dlabgyeupor ta
salt thereof, and then subjecting the benzophenone

derivata ve-metlaysal [ 2thenebiokazal +B(BE) Foner dattivahive
and the 6-(hal onethyl)-1, 2-benzi soxazol - 3(2H) - one
derémee semté@ilng prepaerdratcbodimyato either of the
followi ng nethod (1) or (2):

[Formula 10]

o CH,
R5-N)D/

0

wherein R’ is as defined above, followed by a
halcogenation;

(2) a method comprising reacting a
{(hydroxymethyl)benzoic acid ester derivative
represented by the general formula:

[Formula 11]
HO:I::]”\OH
R°0,C
wherein R® represents an alkyl group, or a salt thereof,
with hydroxylamine or a salt thereof to give a
(hydroxymethyl)benzhydroxamic acid derivative

represented by the formula:

[Formula 12}

HO:[::J,»\OH
{(HOHNOC

or a salt thereof, then reacting the

(hydroxymethyl)benzhydroxamic acid derivative or a salt



(1) a nmethod conprising protecting the 2 position of
6- net hyl - 1, 2- benzi soxazol -3-o0l with a 96 nethyl group
that is substituted with one or nore optionally
substituted phenyl groups, or an optionally
substituted oxygen-containlgg het erocyclic group, to
give a 6- nethyl 1, 2-benzi soxXazo 3(2FD one derivative

feﬁ(@ﬁ@@mﬁ éhﬁhﬂéﬁgi I&?&ém' eLF%H’F‘{aBt}Qb &

erein RS is |ned a ove

hat ogenat h @ cofgduid Nt hé’%éPﬂ'PﬁhékQSﬂ@é%h”Q a
(hydr oxymnet hyl ) benzoi c acid ester derivative

I ejritesans Becbya t hey@enesal oh or83ibaioh FORNtha piésEEH of
R6A2C | O wherein R6 represents an al kyl group, or a

sd tbadwerenfgived 4 he-hylda bowye Biny hep- by 2 abeakisbheredf3tol
give a (hydroxynethyl)benzhydroxam c acid derivative
r gtttk byeptesdénted| by fFergehard?] f6i00ka:

(HOHNCC I or a salt thereof, then reacting the
[Formula 13]

0
. X
SO

HO

wherein X is as described above, or a salt thereof, and
then protecting the 2 position of the 6-{halomethyl)-
1,2-benzisoxazol-3~0l derivative with a methyl group
that is substituted with one or more optionally
substituted phenyl groups, or an optionally substituted
oXygen-containing heterocyclic group.

2. A method for preparing a benzophenone
derivative represented by the general formula:

[Formula 20]

wherein R?® represents an alkoxy group; and R®
represents a cycloalkyl group, or a salt thereof,
comprising: subjecting a benzophenone derivative

represented by the general formula:



(hydr oxymet hyl ) benzhydr oxam ¢ aci d derivative or a
salt 97 thereof with a thionyl halide, then
subjecting the resulting conpound or a salt thereof
to an intranol ecul ar cyclization reaction in the
presence of a base to give ?
6- (halonethyl) 1, 2-benzi soxazol -3-o0l derivative
H§¥ the general fornmula: [Fornmula 13] O N
mhereln is as descri bed above, or a salt
thereof, and then protectupg the 2 position of the
6- (halonethyl) 1, 2- B¢nzN¥oxazol - 3-ol derivative with
a met hyl group A substituted with one or nore
optionally sub ¢nyl groups, or an
optionally sulg vugr¥cont ai ni ng heterocyclic
group. 2. A ng | for preparing a benzophenone
derivative r@pre&Sented by the general formula:
[Formula 20 H HOIl | OR3b T H2 H2 R2i O wherein R
2a represents an ajkoxy group; and R 3b represents a
cytieFR Ky 1R gr 80§, Ror r&RgsethéfedLkylc g dg 2@

su ting a benzo henone derivatiyve
égéﬁkylé¥1on reaéklon to g{ve benzophenone derivative

represented by the formula:

[Formula 17]

or a salt thereof, then subjecting the
benzophenone derivative or a salt thereof to an
alkylation reaction in the presence of a base to give a
benzophenone derivative represented by the general '
formula:

[Formula 18]

wherein R® is as defined above, or a salt thereof, then
subjecting the benzophenone derivative or a salt
thereof to a ring-opening reaction in the presence of a

base to give a benzophenone derivative represented by



represented by the general formula: 98 [Fornula 16]
Rda |1 | OR 3s 0 wherein R3a and R4a represent an
al kyl group, to a dealkylation reaction to give a
benzophenone derivative represented by the fornul a:
[Formula 17] HOH 0 or a sglt thereof, then
subj ecting the benzophenoné derivative or a salt
thefefedOr£N £@dylftion reaction in the presence of
a base to give a benzophenone derivative represented
by ehengener® fornula: [Fornmula 18] H \ ' | OR 3b
O wherein Rib is as defined above, or a salt thereof,
then subjecting thepbergmgphenone derivative or a salt
thereof to a ring-opfning reaction in the presence of
a base to give
by 99 the geng
HO

wherein R?® and R*®® are as defined above, or a salt
thereof, and then subjecting the benzophenone
derivative or a salt thereof to a reduction reaction.
3. A method for preparing a benzophencone
derivative represented by the general formula:

fFormula 22]

wherein R*® represents an alkoxy group; and R*®
represents a cycloalkyl group, or a salt thereof,
comprising subjecting a benzophenone derivative

represented by the general formula:



[Formula 19] H HO\ # ORBb H 9H Rte O wherein R 2a
and R 3b are as defined above, or a salt thereof, and
t hen subjecting the benzophenone derivative or a salt
thereof to a reduction reaction. 3. A nethod for
preparing a benzophenone gﬁqdvative represented by
the general fornula: [For a 221 H.l I'N HO OR 36
9 2HP - wherein R2a represents an al koxy group;
aﬁ?ﬁ%ﬁﬁ}éﬁziiesents a cycl oal kyl group, or a salt

t hereof, conprisingasubjgcting a benzophenone
derivative representjed by the general formula: 100
[Formula 21] H 3 0" H

wherein R?® and R¥® are as defined above, or a salt
thereof, to a reducticn reaction.

4. A method for preparing a phenylpropiocnic acid
derivative represented by the general formula:

[Formula 25]

wherein R?® represents an alkoxy group; R?® represents a
cycloalkyl group; and R® represents a methyl group which
is substituted with one or more optiocnally substituted
phenyl groups, or an optionally substituted oxygen-
containing heterocyclic group, or a salt thereof,
comprising reacting a benzophenone derivative

represented by the general formula:



9H Rza 0 wherein R 2a and R 3b are as defined above,
or a salt thereof, to a reduction reaction. 4. A
nmet hod for preparing a phenyl propionic acid
derivative represented by the general fornmula:
[Formula 25] H s 0O\ " | Qﬁﬁp RN(/ YHz O Hz
Rza 0 wherein Rea represents an al koxy group; R b
re cycl oal kyl group; and R5 represents a
fﬁiﬁﬁg%%dg3%hlch is substituted with one or nore
optionally substituteq enyl groups, or an
optionally substltut-w oxygen- containing heterocyclic
group, or a sal t=Ahe conprising reacting a
benzophenone de oresented by the genera

formul a: 101HQ FMopf% OR3b HO\ | | OH2
H2

wherein R?® and R® are as defined above, or a salt
thereof, with a 6-(halomethyl)-1,2-benzisoxazol-3(2H)-
one derivative represented by the general formula:

[Formula 24]

0O
Rs—N”;©/\x

0

wherein R’ is as defined above; and X is a halogen atom.
5. The preparation method according to any one
of claims 1 to 4, wherein R®*® is a methoxy group and R®
is a cyclopentyl group.

6. A method for preparing a 6-(halomethyl)~-1l,2-~
benzisoxazol-3(2H}~one derivative represented by the
general formula:

[Formula 27]

wherein ¥ represents a halogen atom; and R’ represents a

methyl group which is substituted with one or more



Rea O wherein Rea and Rib are as defined above, or a
salt thereof, with a

6- (hal onet hyl ) -1, 2- benzi soxazol - 3(2H) - one derivative
represented by the general fornmula: [Fornmula 24] R
5-Ng X , Owherein RS i defined above; and X is
a hal ogen atom 5. The preparati on nmet hod accordi ng

g ?Do%\fgorg%ﬁdz g%uﬁéﬂﬁﬁtédtﬁhén¥¥‘118£§ﬁ 5 ,Reg,_:l inaogﬁ%gﬁmy

a IS a cyclopen gr oup. nme

f oy epaid &9 é%ﬁ%éﬁE&@W@éfﬂiﬂg1h@terocyclic group
benzi soxazol - 3( -one derivative represented by the

gen@ipti § g ot ddoimgl ehe 72 H5sit fon G rwhekhetRyX-1, 2~
represents a hal ogen atom and R5 represents a nethyl
griserr Vo A ¢ 5- oS twitih eal méthybngroup nohet 102
optionally substituted phenyl groups, or an optionally
sUbg1§ it ittt dxwien- eont @b mage hetteroeytly csgbatiptuted
conprising protecting the 2 position of 6-nethyl-1, 2-
be B bk SFRHPUIBS 0l 0N ath P Renyl lgroupsthawted oxygen-
substituted with one or nore optionally substituted

pHSA 2 GHR e BT FY DpL T HEP R stibs¥iTait_dOoRGHRAL 1. 2~
CUE I IS PE P Se U SEPrat o8 ¥EpPe SaBLY Dy 1t ha
general formula:

[Formula 26]

Jo CH,

o

wherein R’ is as defined above, followed by
halogenation.

7. A method for preparing a 6~(halomethyl})-1,2-
benzisoxazol~3(2H)~-one derivative represented by the
general formula:

[Formula 31]

o
Rs—Nﬂ\x

0

wherein R® represents a methyl group which is
substituted with one or more optiocnally substituted
phenyl groups, or an optionally substituted oxygen-
containing heterocyclic group; and X is a halogen atom,

comprising reacting a (hydroxymethyl)benzoic acid ester



benzi soxazol - 3(2H) - one derivative represented by the

general formula: [Formula 26] N tt CH3 R5- / O

wherein R5 is as defined above, foll owed by

hal ogenation. 7. A nmethod for preparing a

6- (hal omet hyl ) -1, 2- benzis ol -3(2H) -one derivative

represented by the general ™ fornula: [Fornmula 31] a ~

~ - e oup

W SRR R g G R

supsd it £ g phenyl groups, or an optionally

substi tuted oxygen- containing heterocyclic group; and

X is a hal ogen 0 conprising reacting a

(hydr oxynet hyl ) bet acO#l ester 103 derivative

represented by thdlgederal formula: [Formula 28] HO |

OH R602C AWRH@in~R6 is an al kyl group, or a salt

thereof, with hydroxylam ne or a salt thereof to give

a (hydroxymnet hyl ) benzhydroxam c acid derivative
wherein R® is an alkyl group, or a salt thereof, with

hydroxylamine or a salt thereof to give a
(hydroxymethyl)benzhydroxamic acid derivative
represented by the formula:

[Formula 29]

HO:I:::r/\OH
(HO)HNOC

or a salt thereof, then reacting the
(hydroxymethyl)benzhydroxamic acid derivative with a
thionyl halide, then subjecting the resulting compound
or a salt thereof to an intramolecular cyclization
reaction in the presence of a base to give a 6-
(halomethyl) -1, 2-benzisoxazol~3-0l derivative
represented by the general formula:

[Formula 30]

O
Ny

HO

wherein X is as described above, or a salt thereof, and
then protecting the 2 position of the 6-(halomethyl)-
1,2-benzisoxazol-3-0l derivative or a salt therecf with

a methyl group that is substituted with one or more



represented by the fornmula: [Forrmula 29] HOX ( HO HNOC

or a salt thereof, then reacting the

(hydr oxymet hyl ) benzhydroxam ¢ acid derivative with a

t hi onyl halide, then subjecting the resulting conpound
or a salt thereof to an int{@gnlecular cyclization
reaction in the presence of a base to give a 6-

( halonst - = ' - B- i vati

rggéeseﬁ?%i 6%u§$€Pg%%%€g?ﬁ$%¥ﬁu€£?gﬁébrﬁ%lgﬁsgftlﬁﬁé;ly

& ghalds t ALY dﬁyﬁéﬁlbéhﬁ§i@§n§?ﬁéﬁé?@éﬁ@b@&?grﬁﬁpa
salt thereof, and then protecting the position of
t e, 6- (hal onEidybpepdr2r DEMZhSOKEE OheSo PHiAGr t¥akhyeone

or a salt thereof wth a nmethyl group that is
subStalatdresl W td, ohe Oramdre, IWderephi ¥nasl § chlorine
substituted phenyl groups, or an optionally
s s ter el oisgrgere cdemi ni ng het erocyclic group. 8.
The preparati on method according to any one of clains
1,24, 5, 6 afhP Rreprraticx nethodnperPrdingt b aryaone
brom ne atom 9. The greParation nmet hod acgcording to
arRft o"rﬂé_‘lf@ﬁ 1 a4'mo5'1_, 4, 5?“%_5,3'7 T8N vier'st RS i s
?gqgtgi%olg.ﬁl; %ﬂ%&iﬁé%’l@ Fg§é%%gﬁf¥égﬁ§fycl>r O{;etrahydro—
2ZH-pyran-2-yl group.
10. A method for preparing 2-oxo-2H-chromene
carboxylic acid represented by the general formula:

[Formula 34]

¥
O 0

or a salt thereof, comprising oxidizing methyl-2H-
chromen-2-one represented by the general formula:

[Formula 32]

x
Hsc_m
0" o

with manganese dioxide in the presence of sulfuric acid
and water to give 2-oxo-2H-chromene carbaldehyde
represented by the general formula:

{Formula 33]

=X
o o

and then oxidizing the compound by a salt of halous



10. A nethod for preparing 2-oxo-2H chronene
carboxylic acid represented by the general fornula:
[Formula 34] HO2C O O or a salt thereof, conprising
oxi di zi ng net hyl -2H chronen- 2-one represented by the
general formula: [Formula H3C 14 OO0 with
manganese di oxide in the presence of sulfuric acid
ang.wpter to give 2-oxo-2H chronene car bal dehyde
represented by the general formula: (Fornula 33] HOC

O 10 and t henryxi gh &b 41k ¢ 1en CROPRNdabyoPd SRt t8f claim 1
hal ous 105 acid. 11. The preparation nmethod according

toeldidain 10 whatdid havfeiesd dbogbtesesdaoxide is

active manganese di oxi de; and a concentration of

sudngdreseidi oxmiddy; raspextcomcsnt fak ion act dsabhfunateacid

is 35-75% (ww). 12. The preparation nmethod according

t ovigihnimesgecort el skhfudic wher@diand water is 35-75%

met h)/l -2H chronen-2-one is 6- nethyl-2H chronen-2-one

or (Wipet hyl - 2H- chromen- 2-one.  13. A

6-(hal onet hyl ) -1, 2- benzi soxazol - 3(2 -oq&_ ,
1Z. The preparation method according to claim 10
or claim 11, wherein methyl-2H-chromen-2-cne is 6-
methyl-2H-chromen-2~-one or 7-methyl-2H-chromen-2-one.
13. A 6-{halomethyl}-1,2-benzisoxazol-3(2H)-one
derivative represented by the formula:

[Formula 35]

o
Rs__N),D/\X

0

wherein R® is a methyl group that is substituted with
one or more optionally substituted phenyl groups, or an
optionally substituted oxygen-containing heterocyclic
group; and X is a halogen atom.

14. A 6-(halomethyl)-1,2-benzisoxazol-3(2H)-cne
derivative according to claim 13, wherein X is a
chleorine atom or a bromine atomn.

15. A 6-(halomethyl)-1,2-benzisoxazol-3{2H)~-one
derivative according to claim 13 or 14, wherein R®> is an
opticnally substituted triphenylmethyl or tetrahydro-
2H-pyran-2-yl group.

16. A 6-(halomethyl)-1,2-benzisoxazol-3(2H)-one

derivative according to any one of claim 13, 14 and 15,



derivative represented by the formula: [Formula 351 s
OX RNI100 Owherein R5 is a nethyl group that is
substituted with one or nore optionally substituted
phenyl groups, or an optionally substituted

oxygen- cont ai ni ng heterocyciég group; and X is a

hal ogen atom 14. A

6-yat TR taPy s T 7dr§ﬂ)i %luk%(tzl"@ut%l? t SRS IS hy 1
according to claim mhereln is a chlorine atom
Org@ol oM ne at om 15 A
6-(ha|onethyl)-1,2-benzisoxazo|-3(2FD-one derivative
acrdbr di ng t @ céa{maldnethtd) -Whereenz Bokszab~-3 (2H) ~one
optionally substituted triphenyl nethyl or tetrahydro-

2 Hiepyieat vy | agrouping 6to Aclaim 13, wherein R® is a

6- (hal omet hyl ) -1, 2- benzi soxazol - 3(2H) -one derivative
ad&ﬁ#&h@ﬁﬁl%ﬁtﬁ@ﬂ-dﬁ@o@@ cdd ¥ 185 d4chherise apem or a
wherein R5 is an optionally substituted

tr9§ﬂﬂ%ﬂ# Y1 group. 17. A

L

tr| hen %. IX Jgaqroup, and X is a chlorlne atomor a
bﬁ% tom 18 A benzophenone derivative

re&mﬁ;%@y the general fornula: [Fornula 36]

wherein R! is a hydrogen atom and R? is an alkoxy group,
or R' and R? taken together form a bond; R® is a
cycloalkyl group and R* is a hydrogen atom or R® and R*
are the same and each is a hydrogen atom or an alkyl
group, provided that when R! is a hydrogen atom and R®
is an alkoxy group, R’ is a cycloalkyl group and R* is a
hydrogen atom, or a salt thereof.

19. The benzophenone derivative or a salt thereof
according to claim 18, wherein R' is a hydrogen atom and
R® is a methoxy group or an ethoxy group or R' and R?
taken together form a bond; R} is a cyclopentyl group
and R* is a hydrogen atom or R® and R® are the same and

each is a hydrogen atom, a methyl group, or an ethyl



R& ROI | ORB ~H~H R2 Owherein RL is a hydrogen
atomand R2 is an al koxy group, or Rl and R2 taken
together forma bond; R3 is a cycloal kyl group and R4
is a hydrogen atomor R3 and R4 are the sane and each
Is a hydrogen atom or an algw group, provided that
when R1 is a hydrogen atomand R2 is an al koxy group,

' I R4 2
Efg%&gg'l ?{%ﬁ%&gt%@ T %qg%niioépiaeﬁl n@cg%%\%%g%? K
a 5ald AdEeNee) gREeer & Ngn torbRy My ASupWRTeiat N1 is a
hydrogen atom and R2 is a nethoxy group or an ethoxy
groppl ety ange e dipdier’ tioged hgfddoydn athond; R3 is
a cyclopentyl group and R4 is a hydrogen atom or R3
artb R4 ar e tTies Searez aplten@ae hde siaabyde ogenaasabt ahereof
nmet hyl group, or an ethyl 107 group, provided that
weerE RId i sy at hyaltaienl &t ovheneiRR! iis @ fetdhmgergratupn; R
or an ethoxy group, R3 is a cyclopentyl group and R4
i Sl R OyRFY AOPHP 20r dhee e phiemape Werisadive or
a salt thereof according to claimi18, wherein Rl is a
hyOf OB oI IFRIP§ saRd ?l%t Hox @ VRSP TD #EBt hoxy
group; R3 is a cyclopentyl group; and R4 is a
hydr ogen atom

e



