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- BENZI SOXAZOL- 6- YL) METHOXY] PHENYL] PROPI ONATE ESTER AND

| NTERMVEDI ATE FOR THE PROCESS TECHNI CAL FI ELD [ 0001] The present invention
relates to a nethod for preparing
3-{5-[4-(cycl opentyl oxy) - 2- hydr oxybenzoyl]-2- 5

[ (3-0x0-2-substituted-2, 3-di hydro-1, 2- benzi soxazol -6

yl) met hoxy] phenyl } propi onic acid esESCRAPAIAN i nternedi ate thereof.
BACKGROUND ART [0002] 10 3-{5-[4-(cycl opentyl oxy)-2-hydroxybenzoyl]-2-

[ (3- hydr oxy- 1, PRBERZE s 8RBz BROBUCIHIPe D03y ][ phd My (CYCHOPENTY LdiYd -
(henceforth referred to as T-5224) has an excellent antiarthritic action
and has an ost eoc|ZastYIREUHHHNEST Ing-2ict (DrOXP2 t FHEBFDIBUTER- 15 is very
safe, has excellent pharnmacokinetics and is valuable as an antirheumatic
agent (Non-patent docunmdnd-DIFYDRO522Z-BENZISOXALPIGddprot ecting 3-{5-[ 4
2 (cyclopentyloxy)-2-hydrox¥benzo¥lL-2-£83-0x0-2- substi t ut ed- 2,

3-di hydro- 1, 2- benzi soxazol - ¥ETHOXY] PHENYL] PROPIONATE

ESTER AND INTERMEDIATE

FOR THE PROCESS

TECHNICAL FIELD
[0001}
The present invention relates to a method for
preparing 3—-{5-{4- (cyclopentyloxy)-2-hydroxybenzoyl]-2-
5 [(3-oxo-2-substituted-2,3~-dihydro-1,2-benzisoxazol-6-
yl)methoxy]phenyl}propionic acid ester and an

intermediate thereof.

BACKGROUND ART
[0002]
10 3-{5-[4- (cyclopentyloxy}-2-hydroxybenzoyl]-2-
([ (3-hydroxy-1, 2~-benzisoxazol-6-
-yl)methoxy]phenyl}propionic aéid {henceforth referred
to as T-5224) has an excellent antiarthritic acticn and
has an osteoclastic suppressing action, furthermore, it
15 1is very safe, has excellent pharmaéokinetics and is
valuable as an antirheumatic agent (Non-patent document
1}).

T-5224 is prepared by deprotecting 3-{5-[4-



yl ) met hoxy] phenyl } propi onic acid ester (henceforth, referred to as T-5224
internmedi ate) (Patent docunent 5 1). The T-5224 internediate is prepared
by reacting 6-(brononethyl)-2-(methoxynethyl)-1,2- benzi soxazol - 3(2H)-one
(henceforth referred to as preparation internediate 1-1) or

6- (brononet hyl )-3 10 (et hoxynet hoxy) -1, 2- benzi soxazol e (henceforth
referred to as preparation i nt er nedi ake 1-2) mﬁth 3-{5-[4-

cycl opent yl oxy) - hydroxybenzoyl] 2- hydro yphe c acid nethyl
ester (henceﬁSVFﬁ°p?€F¥?P§§ 6 &Y ey %Q¥4 ﬁ%df 2}2) (Patent 15

d t 1 diate 1-1 ti

"t o medi al S 155 e P eHage P BAZRS S%”%e'n%geﬁ%ge@ﬁd@- both (2) are oi
bst t | ti

methods for VaunatnaSpnsht bl AS S ks AheTIE R R i at e

-2, Doth  hayeedeauhacks agign<as i hat e sile)r GGl COMRl fon B o0 Sdur €3

such as silica gel columm chromatograph have 1l ow yield and (e) use
raw mat er gal $ywhi ch are 25 dangerous and have a high toxicity (chloronethyl
met hyl ether;. The preparation nmethod for preparation internmediate 2 has
drawbacks such as that the (EE234 ne@uiries iG@Rpliscairedagreredures such as

distillation and colum chronmat ography and (g) uses extrenely
reacting 6-{(bromomethyl)-2-(methoxymethyl)-1,2-
benzisoxazol-3(2H) -one (henceforth referred to as
preparation intermediate 1-1) or 6-(bromcmethyl)-3-

10 (methoxymethoxy)-1,2~benziscxazole {(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)



expensive, flanmmable and self-reactive reagents (azodicarbonyl conpounds
such as diethyl 5 azodicarboxyl ate and dii sopropyl azodi carboxyl ate), and
(h) a large amount of alum num chloride waste solution which requires
conplex treatnents is generated. By reacting preparation internmediate 1-1
or preparation internediate 1-2 with Sreparation 10 internedi ate 2, the
T-5224 internedi ates that are prepared have drawbacks such as that they
are all (i) oil substances and f

. (1 i sol ati th . |
procedures stERU4ESE| FPER b€ﬁ£%§lHﬁﬁc8ﬁ§5%%?8§Fbg%ﬁ gﬁé%lﬁé%ﬁﬁfﬁﬁ. 15 Usi ng
ti I diate 1-1 i int di -2, d
D opar at § on ~Tic P araranar pREREROH A (]| BSRE ¥eteliddy A0 o redi ate
| s not Sati5£%é£RE¥Ve[099§$mag9e|QBQrQEQ%QEQaEQQQ%?&e Qe prepared from

2- 0x0- 2H-chr onené carboxyl'ic acid or a salt thereof. anpl es of the

preparation @EQQQCQEbgﬁgIOégfﬁ‘pﬁﬂhﬁ‘%’?B%ch?%rsb@)i)é'tih@/lacid or a salt thereof
i nclude, for exanple, (A) a nethod in which after "brom nating 6-nethyl-2H

25 chronep- 2, 9pgi andpbeachtB0ankt Bihexprebhl eneieicaamcg.lateidr alnsi s and
oxi dation are conducted (Patent docunent 2); (B) a nethod of ring-closing

a cinnam c achyl gslegtgewainehntsctbtaumeduby chdveriale pretessed dtriom p 4
hydr oxybenzoi ¢ acid or an ester thereof (Non-patent docunent 2); (C a
met hod for rwhgekl osijngres pomplex treatments is generated.
By reacting preparation intermediate 1-1 or
preparation intermediate 1-2 with preparation

10 intermediate 2, the T-5224 intermediates that are
prepared have drawbacks such as that they are all (1)
0il substances, (j) and for isclating 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 2-oxo-2H-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-



hydr oxybenzoi ¢ acid or an ester thereof (Non-patent docunent 3); (D) a
nmet hod in which after conducting 5 Knoevenagel condensation of
3-fornyl - 4- hydroxybenzoic acid and nal eic acid, heating and

decar boxyl ati ng are conducted (Non-patent docunent 4). However, the
preparation nethod (A) has drawbacks such as that it (k) requires conpl ex
10 procedures, (1) there are many types of reagents and they are

" ho- ol g ng” FRERE VAR S R TREgnCet EhpBrRPlr CLOTERY NNEPETALE Rany ol ops.

ring-closin ures, here are many steps,

d th ts.and.t ive.
Prepar hti on CRTRBE (G hak r AuBacketaneh 24 ok hat LAE P Ras Tow

Prepar ati on dra cks suc S it has | ow yield.

Preparation peihod KD)-bas draubacksnsucheas thkhabf( Qdnheatledft! i Ng
substance is expensive and (r) 20 the decarboxylating reaction is at high

t enper at ur esdo Meh8QEs3f or (bndyshetabdpi apanathoa fak r2cexnaucitinghr onene
carboxylic acid or a salt thereof have not been satisfactory. [0004] 25

Pat ent dosuneméedendséer sahionahtpuhl b€aBi-GbrmyQ03~0421E5X vbamxdiet Pat ent

docunent 2: International publication W?2004/050082 panphlet 5 Non-patent

docunent 1: @cidirandsmiheiim a2086 Mebhtibd afd) deS23Roxylating are
conducted (Non-patent document 4).

However, the preparation method (A) has
drawbacks such as that it (k) requires complex

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

15 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)

20 the decarboxylating reaction is at high temperatures.

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

[0004]
25 Patent document 1: International publication
WO03/042150 pamphlet

Patent document 2: International publication

W02004/050082 pamphlet



Non- pat ent docunment 2: Chem Pharm Bull., 1994, Vol. 42, p.2170-2173 5
Non- pat ent docunent 3: J. Org. Chem 1951, Vol. 16, p. 253-261. Non-patent
docunent 4: Annali di Chimca (Rone) 1966 Vol. 56 (6), p. 700-716 [0005]
10 There is a strong desire for a preparation nethod that can easily

mass- prepare T-5224 using inexpensive raw materials and that is safe for
human bodi es and does not have a |argeé environnental inpact. D SCLOSURE

a
OF THE | NVENTI ON 15 [ 0006] Under .t hese. condi.tiqns, th t ifwentors
conduct ed inW%ﬁ§P959%Es€8%EW?“5na‘asgﬁtﬁé§ PF,%3ﬁ3§“ 5ﬁﬁﬁﬁﬁﬂ5tf?ﬁ)

benzophenone&ggrié?%%ve represented by general 20 fornula [1]: [Fornula 1]
R4 zt" ( ( ¢ 9H H [1]] R2 0 6 wherein R represents a hydrogen

atom and R2 (epreseals (A0, ALKEXY.0r eHln ObnElrAN®yTa l aken 4 0griher
represent a bond; represents a cycl oal kyl group and R4 represents
42, p.2170-2173
5 Non-patent document 3: J. Org. Chem. 1951, Vol. 16, p.
253~261.
Non-patent document 4: Annali di Chimica (Rome) 1966
Vol. 56 (6), p. 700-716
[0005]
10 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 environmental impact.

DISCLOSURE OF THE INVENTION

15 [000e6]

Under these conditions, the present inventors
conducted intensive research, and as a result, they
found that
(1) a benzophenone derivative represented by general

20 formula [(1]:

[Formula 1]




a hydrogen atom or R3 and R4 are the sane and each 5 represents a hydrogen
atom or an al kyl group, provided that when R is a hydrogen atomand R2 is
an al koxy group, R3 represents a cycloal kyl group and R4 represents a
hydrogen atom or a salt thereof, is an inportant preparation internedi ate
in the preparation 10 of preparation internediate 2; (2) a benzophenone
derivative represented by general forfula [2]: [Formula 6] 0 H HO OR 3b

OH2 H2 [2] R28 0. wherein RZa re reseq%s an_al koxy r,oyp; and Rib 15
represents avRSERLAIRyITRGRIS 07 A BEPTOPRR BbPT 3gﬂ be" PR epared easi |l y

B Lt 0 2 SESFOPRERERE, o VALY LSS SILSELIY, Lo detegaln or i
e LT L TR R R St S
a hydrogen atom, or R® and R® are the same and each
5 represents a hydrogen atom or an alkyl group, provided
that when R' is a hydrogen atom and R® is an alkoxy
group, R’ represents a cycloalkyl group and R*
represents a hydrogen atom, or a salt thereof, is an
important preparation intermediate in the preparation
10 of preparation intermediate 2;
(2) a benzophenone derivative represented by general

formula [2]:

[Formula 6]

- 0O OH
HO O orR”
iH: [2]
2a

wherein R®® represents an alkoxy group; and R™®
15 represents a cycleoalkyl group, or a salt therecf, can
be prepared easily by subjecting a benzophenone

derivative represented by the general formula [la]:



HOHd O[1b] or a salt thereof, then subjecting the benzophenone
derivative or a salt thereof to an al kylation reaction 1in the presence of
a base to give a benzophenone derivative represented by the general
formula [Ic]: 10 [Formula 4] HOR 3b O/ [1lc] wherein Rib is as defined
above, or a salt thereof, then subjecting the benzophenone derivative or a
salt thereof to a ring-opening reactidn in the presence of a 8 base to
gi ve a benzophenone d ﬁivative represented by the general fornula [Id]:

[ Fornul a 5] OFEPE?S% 9H H [1d] R281 0 wherein Rea and R 3b are as
defined above, or a salt 5 thereof, and then subjecting the benzophenone
derivative or a salt thereof to aQredpg Ton reaction; (3) a

6- (hal onet hyl ) - 1, 2- benzi soxazol - 3|2H) fone derivative represented by
general formula [3]: [For 5-Ny r X

e

[1a]

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



O [3] 10 wherein R5 represents a nethyl group that is substituted wth one
or nore optionally substituted phenyl groups, or an optionally substituted
oxygen-contai ning heterocyclic group; and X represents a hal ogen atom is
val uabl e as an preparation internmediate for T-5224, 15 and, in particular,
a conpound in which R5 is an optionally substituted triphenyl nethyl or
tetrahydro- 2H pyran-2-yl group (a) isBa solid that can be handled easily,
(b) has a high purity and stability, (c) .is.9_.prepared wtho i ng
conpl ex prockeyte ekCstthead b§PFPEEEBB%eCgﬁﬁﬁﬁagﬁwgnéfgﬁfgﬁﬁgfg%é#Fis
prepared at _high yield, _(e) is f.e for human bodies, (g) does not have a
| arge envi r onBn?&lst aé%F%Eh? izﬁ?be mass 5 prepared using inexpensive
ravvnaterialfF 9391'35 superior to known preparation internediate 1-1 and
preparation heerhe ia%e 1-2; (4) a

6- (hal onet hyl ) -1, 2- benzi soxazol - 3(2H)-one derivative represented by
general fornmula [3]: 10 [Fornuli 9] WRINDC X O[3] wherein R5 and X are
as defined above, can be preparet._easily by protecting the 2 position of

6- met hyl -1, 2- benzi soxazol @ i met hyl group that is substituted

wi th one or nore optional i 5 whenyl groups, or an optionally
substituted oxygen- HO

wherein R?® and R® are as defined above, or a salt

5 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]

0 [3]

10 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-5224,

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

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



contai ning heterocyclic group to give a 6-nethyl-I, 2-
benzi soxazol - 3(2H) - one derivative represented by general fornula [4]:
[Formula 8 CH3 R5-N O[41 20 wherein R5 is as described above, foll owed
by hal ogenation; 10 (5) a 6-(hal onmethyl)-1, 2-benzi soxazol - 3(2H) - one
derivative represented by general forrmula [3] [Formula 13] R5-N0O C X O
[3] wherein RS and X are as described above, can be prepared 5 easily by
reacting a (hydroxymethyl)benzoic acid ester derivative represented by
general fornghaphbhy LEehBuka ulQlhgHeGMp lle:ReQAC ddRds whetteias R6 represents
an al kyl group, or a salt thereof, wth hydroxylamne or a salt thereof to
give a 10 (hygdnrexymgthykphemahytrexanios gy defd)vatd erepaprdsent ed by
formula [6]: [Fornmula 11] HO%-OH (HO HNCC [ 6]

high yield, (e) is safe for human bcdies, (g) does not

have a large environmental impact, (h) can be mass

prepared using inexpensive raw materials, and is

on

superior to known preparation intermediate 1-1 and
preparation intermediate 1-2;
(4) a 6-(halomethyl)-1,2-benzisoxazol-3(2ZH]-one

derivative represented by general formula [3]:

10 {Formula 9]

o [3]

wherein R® and X are as defined above, can be prepared
easily by protecting the 2 position of 6-methyl-1, 2-
benzisoxazol-3-o0l with a methyl group that is
substituted with one or more optionally substituted

15 phenyl groups, or an optionally substituted oxygen-
containing heterocyclic group to give a 6-methyl-1,2-
benzisoxazol-3{2H) -one derivative represented by
general formula [4]:

[Formula 8]
O CH,
o] [4]

20 wherein R® is as described above, followed by

halcgenation;



or a salt thereof, then reacting the (hydroxynethyl)benzhydroxam c acid
derivative or a salt 15 thereof with thionyl halide, then subjecting the
resulting conmpound or a salt thereof to an intranolecular cyclization
reaction in the presence of a base to give a

6- (hal onet hyl ) -1, 2- benzi soxazol -3-0l 11 derivative represented by general
formula [7]: [Formula 12] X N~ HO[7Owherein X is as described above, or
a salt thereof, and then protecting the 2 positio t he 6- (halonethyl) 5
1, 2- benzi sox&2bl 236plhagprghhite ~dr 2abeazd SOREEIr q%ﬁ?ﬂ Sret hyl group
that is substituted with one or nor option stl ted phenyl groups,
or an opti onafFyvakiBst FERLEFe8%Fhe Yb&ﬁP&fﬁﬁnéy lic group; (6) the
T-5224 |nterng|ati p&geared fromthe compound 10 of general formula [ 2]

or a salt thef8bfMafd*a’conpound of general formula [3] is a solid that is
handl ed easily; (7) 2-oxo- 2H—chronene carboxylic acid represented by
general fornula [10] 15 [Fd)~, {O2C , [10] O Oor a salt thereof,

can be prepared eaS|IyFbyhbX| g nethyl 2H- chr onen- 2- one represented by
general formula

o [3]

wherein R® and X are as described above, can be prepared
5 easily by reacting a (hydroxymethyl)benzoic acid ester
derivative represented by general formula [5]:
{Formula 10]
HO:I:::I/A\OH
R'0,C [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]

I*O: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
intramolecular cyclization reaction in the presence of

a base to give a 6- (halomethyl)-1,2-benzisoxazol-3-ol



[8] [Formula 14] H3C [8] 11./ O O 12 wth nanganese di oxide to give

2- 0x0- 2H chronene carbal dehyde represented by general fornula [9]:

[ Formula 15] HOC [9] O and then oxidizing the conpound with a salt of

hal ous 5 acid, and in particular, by oxidizing the conpound of general
formula [8] with manganese dioxide in the presence of sulfuric acid and
water, the conpound of general fornqu-[Q] is prepared at high yield, and
because manganese which is a side product is _dissolved § by the reaction
sol vent, no %%%éV%Flﬁ?OE%BG?§eP§eﬁe@ﬂeaenﬁéaﬁeﬁﬁﬁguﬁén ése, and
furthernDre the c do general formula [10] or a salt thereof of
hi gh purity ?%r%?gﬁafgg by a S|nple procedure wi thout having to isolate

t he conpound of general formula [9], 15 and the present invention was
conpleted. [0007] Wth Oke g of the present invention and the
preparation nmethod of tMe t invention, T- 5224 is prepared easily and
at an industrial scale. ¥8 & preparation nethod of the present invention
has the characteristic hat (1) qqﬂplex purification procedures such as
distillation and colu

wherein X is as described above, or a salt thereof, and
then protecting the 2 position of the 6-(halomethyl) -

5 1,2-benzisoxazcl-3-o0l 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 heterocyclic group;

{(6) the T-5224 intermediate prepared from the compound
10 of general formula {2] or a salt thereof 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]

15 ({Formula 16]

=X
HO,C [10]
0”0

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

[Formula 14]



chromat ography are not necessary, (2) reagents that are dangerous and have
toxicity (azodi carbonyl conpounds 25 such as diethyl azodi carboxyl ate and
di i sopropyl 13 azodicarboxylate; chloromethyl nethyl ether) are not used,
(3) reaction procedures are sinple, and the Iike. In other words, the
preparation nethod of the present invention is safe for human bodi es and
has a low 5 environnmental inpact and i52useful as a sinple preparation

met hod for nass preparation of T-5224. The conpound of the present
invention (1) is a solid that is easily handle has high purity and
stability, (3’)ltpsmﬁ|“§§§|e§& WERdHe e d Vg %0 é% M ¥eEares such as

silica gel colu omat ogr a 4 re .yield, (5) is
safe for hunﬁﬁrgg5 ggdehgg 4%§%§H%%%) ﬁ%ﬁ é%%M&andfg capabl e of
bei ng .mass- pr, ?g% qau§% g i nexpensive raM/naterlaIs By using the conpound
of the prese 5 Pnvention, T-5224 can be prepared easily. BEST MODE FOR
CARRYI NG OQUT THE | NVENTI ON [00081 The present invention is described in
detail below. 20 As used hetr® byl ess stated otherw se, a hal ogen atom
means a chlorine atom HOGH -n159@ an iodine atony an al kyl group
means a straight chain or [ 1X@_6 al kyl group such as nethyl, ethyl,
propyl, isopropyl, butyl, sec- butyl i sobutyl, tert 25 butyl and pentyl; a
cycl oal kyl group neans a C3-8

and then oxidizing the compound with a salt of halous

5 acid, and in particular, by oxidizing the compound of
general formula [8] with manganese dioxide in the
presence of sulfuric acid and water, the compound of
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 1s 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 invention was completed.

[0007}

With the compound of the present invention
and the preparation method of the present invention, T-
5224 is 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
dangerous and have toxicity (azodicarbonyl compounds

25 such as diethyl azodicarboxylate and diisopropyl



cycl oal kyl group such as cycl opropyl, cyclobutyl, cyclopentyl and

cycl ohexyl; an al koxy group neans a 14 straight chain or branched Cl1_6
al kyl oxy group such as nethoxy, ethoxy, propoxy, isopropoxy, butoxy,

i sobut oxy, sec-butoxy, tert-butoxy, pentyloxy and isopentyloxy; an

al kyl sul fonyl oxy group neans a C1_6 5 al kyl sul fonyl oxy group, such as
met hyl sul f onyl oxy, trifIuoronethylsul¥%ny|oxy and et hyl sul fonyl oxy; an

| sul f I f I b | f I
Fol uenesul | oRFPENGRPOIS | SEedm e DRHY | SRING. GOl | b 10
hal t | kyl sul_f I ar il sul :
[0008) The ~ HeEhy! ‘G odp trare Sxslst kel a1 e SRR RPN 1
D e o9 ROSBLhS QRRs O3 o it A BE MM nodIPhare 1t den and

tri phenyl nmet Ayl “grodp i'n Wi ch t henyl group may be optionally

substituted ;WilhioBe Qs MR HAURSER eIBdd raHm sndl Dgpsivatom a nitro
group, an al kyl group, an al koxy group, and the I|ike. 20 The "optionally

substitut ed @xydepRnaenkailniiRgadteteioclierouy ofsiipls a heterocyclic
group that contains oxygen atomas a ring-form ng heteroatom such as

t et rahydr o- 2hrpyaaatldoyn mantdetfahydise dpamtion ydf thai22dy be
optionally substituted with one or nore 25 groups selected froma hal ogen
atom an al kyl group, Taed campaivcekyegridup, prarenthelnvation (1) is

a solid that is easily handled, (2) has high purity and

stability, (3) is prepared without needing complex

10 procedures such as silica gel column chromatography,
(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

15 invention, T-5224 can be prepared easily.

BEST MODE FOR CARRYING OUT THE INVENTION
[0008]

The present invention is described in detail
below.

20 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 Ci;.¢ alkyl group such as methyl, ethyl,
propyl, isopropyl, butyl, sec-butyl, iscbutyl, tert-

25 butyl and pentyl; a cycloalkyl group means a Cji-p
cycloalkyl group such as cyclopropyl, cyclobutyl,

cyclopentyl and cyclohexyl; an alkoxy group means a



[0010] Wth respect to the conpound represented by 15 general fornula [1]
or a salt thereof, exanples of preferred conpounds are the follow ng
conpounds. Conpounds in which RL is a hydrogen atomand R2 is a nethoxy
group or an ethoxy group as well as 5 conpounds in which RL and R2 taken
together forma bond are preferred. Conpounds in which RL is a hydrogen
atom and R2 is a nethoxy group and cdh%ounds in which RL and R2 taken

t oget her forn1a bond are nore prefe able nds in which and R4 are
the same andStidlghtncrain ﬁ?d%G@@ﬁ g€t~ %. ﬁiﬁ gﬁ%ﬁﬁ?pcﬁu%ﬂl hyl

group as wel | conpo s in_which R3.is a oal k roup and R4 is a
hydr ogen atoﬂ?gﬁgxﬁrngﬁPég’ PESRSErids SO ﬁﬁygﬂr d& R4 are the same and

each is a h¥gggggexg ghgrbﬂtgg ykeQ%o g%ﬂﬁﬁaggiﬁe phich 15 R3 is

a cycl opentyl “group ydrogen a onla erred. Wien Rl
I s a hydrogensahof g@gx _a§1 an L kO orGnOMR, SRRPURLSd I Which R3 is a

cycl oal kyl grou is a hy rogen aton1are preferred. When RL is a 20

hydrogen st OgnﬁwsBZfb%y%W REXYipY" GHRHOMa sAMeRIHEN L frBHIbxeonmpounds i n
which R3 is a cyclopentyl group and R4 is a hydrogen atom are nore

preferred. Regardi;BgohbBengoRRAWRE yiepvesent et N sgaiferatlodfyornmid a [1] or a
salt thereof, preferable salts include 25 sodiumsalts. [0011]
arylsulfonyloxy group means for example a
benzenesulfonyloxy and toluenesulfonyloxy group.
Examples of the leaving group include a

10 halogen atom, an alkylsulfonyloxy group and an

arylsulfonyloxy group.
[0009]

The "methyl group that is substituted with
one or more optionally substituted phenyl groups" of R®

15 1is a benzyl, diphenylmethyl and triphenylmethyl group
in which the phenyl group may be opticnally substituted
with one or more groups selected from a halogen atcom, a
nitro group, an alkyl group, an alkoxy group, and the
like.

20 The "optionally substituted oxygen-containing
heterocyclic group™ of R’ is a heterocyclic group that
contains oxygen atom as a ring-forming heterocatom such
as tetrahydro-2H-pyran-2-yl and tetrahydro-Z2H-furan-2-
yl that may be optionally substituted with one or more

25 groups selected from a halogen atom, an alkyl group,
and an alkoxy group, and the like.

[0010]

With respect to the compound represented by



Exanpl es of the preferred preparation nethod of the conpound of general
formula [2] or a salt 16 thereof include the follow ng nethods. In the
preferred preparation nethod, R3a and R4a of the conpound of general
formula [la] are the sanme and each is an al kyl group; R 3b of the
conpounds of 5 general forrmula [lIc] and [I1d] is a cycloal kyl group; Rea of
t he conpound of general fornmula [1d] i5°an al koxy group. In a nore

Formul a [1 5] Sre ehe 15 daml 1and “e SR AR GRS o i et hyl or oup:

Rib of the co unds of general faormla []g] ' cycl opentyl

group; R 2a BEB?ﬁérESHSSaRSu Sg£ﬁ§?§ﬁeféﬁ%%ﬁ%¥ﬁ4é§g9é§ﬁﬁﬁﬁﬁhoxy group or

an ethoxy group. In a ﬁB@goB%%%eF%e%hﬁkﬁp?ﬁaﬁgoB ReLRedenR3 oml 3rdnd R4a of
e

t he conpound of genera romul’a [la] are sane”and "each i s a nethyl

group; R 3b gt EgeaEﬁ%g@%?gf%PéupgggeéﬁleEHBgylarbh?]a%n@ehﬂdhsis a

cycl opentyl group; e conpound of general formula [Id] is a

net hoxy groupmp20nhQ012] wRegdr ¢ingntiha? compenndogepresenbed bybgeder al
formula [3], thé preferred conpounds include the follow ng exanples. A

compound in whichrBSecirgean opbmprainds i25 wiiildt iR'utied at hiyplvernmettopl  or  an
optionally substituted tetrahydro-2H pyran-2-yl group is
and R® is a methoxy group and compounds in which R' and
R* taken together form a bond are more preferable.
Compounds in which R?® and R* are the same and
10 each is a hydrogen atom, a methyl group, or an ethyl
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 cycloalkyl 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 [1l] 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



preferred. A compound in which R5 is an optionally substituted

tri phenyl methyl group is nore preferred. A 17 conpound in which R5is a
triphenyl methyl group that may be optionally substituted with a hal ogen
atomor a nmethoxy group is nore preferred. A conpound in which RS is a
tri phenyl methyl group is even nore preferred. 5 A conpound in which Xis a
chlorine atomor a bronmine atomis prEferred. [0013] Regarding the

preferred nmethod faor preparin t he conpound .of general formula [3], the
fol | owi ng 10t€§5ﬁﬁfe%nﬁﬁégﬁi§gﬁ.fP Lovargr &5 c%r'eparation net hod, a

compound in which RS is optiqnall titut. I Rhenylgeet or an
optionally substituted Pe?ﬂgh 5F§?fﬁf%b§§%% Ffﬁl%g}g%% |s’u§g§.g¥% a nore
preferred prgparati anpeinde 4 /o whi chy b i se aphaptihpeal |y
substit ut ed Etriop éﬁ%ﬁgg%ﬂgﬂnﬁfgﬁ%‘f; uségg%#n an eCenFnDr% preferred
preparation ggihad.na;coqpoung iin Mhigh RBEiss @ndréphssyhaet Byl group that
may be optionally suﬁstltuted w t'h a hal ogen atomor a nethoxy group is 20
used. |In gn gugB AYI ¢cpkENar red |preRaraidion st hotl g ligamntigs i rRithi ch RS
is a triphenylnmethyl group is used. In a preferred preparation nethod, a
conpound i n whi ¢he Fohpoanahbadr igeecatzamiarm ler oridie it am isllused. [0014]
25 Regarding the preferred preparation nethod for the conpound of general
formul a [ 10] gebua.sal t

In a more preferred preparation method, R?
and R** of the compound of general formula {la] are the

10 same and each is a methyl group or an ethyl group; R3®
of the compounds of general formula [lc] and [1ld] 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™*

15 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 f{ic] and [1d] is a cyclopentyl group;
R?® of the compound of general formula [1ld] is a methoxy
group.

20 [0012]

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

A compound in which R> is an optionally

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

substituted triphenylmethyl group is more preferred. A



t hereof, the follow ng exanples are given. In a preferred preparation

nmet hod, the 18 conpound of general fornula [8] is oxidized with nanganese
dioxide in the presence of sulfuric acid and water, and after naking the
conpound of general fornmula [9], this is oxidized with a salt of hal ous
acid. 5 The preparation nethod is preferably a nethod in which the
manganese di oxide that is used is an hétivated manganese di oxi de. The

ti thod is, bl thod i [ h t ' f
Ul Far ¢ aci BORPEH %0 Pesbach © Sal PurrcPRerd dra et o7 L8 F0-6o0 T w
d f Ly it .is _35-75% . bly 45-65%
?\r/]v/ W) @;ﬁepggggéggf‘%%h&%ts ﬁélg)sitgébjl('te ezwa th{;qaa%\r%gt% ea}tnCH{V\félngt hg conpound

of general f [ [ 1 t e G OMeN- 25 NG hich R®
7-nethy|-2H—@%?g%% -%kgng,qsaﬁl nn?égprefgggbly a net hod i%?ﬁ%i%% t he

conmpound is ;@- getRyb+2+QX et ahrQNRRE 1 sThe oMM G Qi Feneg al  formul a
[9] can be %solatedbanSQEUrifﬁgd, but S}eferably, iﬁDadvances to 20 the

next reacki on W thout heiRghpov@ltied wHiHH S Regarehing: irde awshodcia which
crystals of the conpound of general fornmula [10] or a salt thereof are
i sol ated, a mebhodeoh tomy Stsaldriesieng dd.om a m xed 25 sol vent of ketones such
as net hyl isobutyl ketone and the |like and water, a m xed sol vent of
al cohol s suchfdasg 3]
Regarding the preferred method for preparing
the compound of general formula [3], the following
10 examples are given.
In a preferred preparation method, a compound
in which R® is an opticnally substituted triphenylmethyl
or an optionally substituted tetrahydro-2H-pyran-2-yl
group is used. 1In a more preferred preparation method,
15 a compound in which R’ is an optionally substituted
triphenylmethyl group is used. In an even more
preferred preparation method, a compound in which R® is

a triphenylmethyl group that may be opticnally

substituted with a halogen atom or a methoxy group is

20 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]

25 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




met hanol and the |ike and water, or a m xed solvent of sulfoxides such as
di methyl sulfoxide and the like and 19 water is preferable. A method of
crystallization from a mxed solvent of nmethanol and water or a m xed

sol vent of dimethyl sulfoxide and water is nore preferred. 5 [0016]
Regarding the preferred preparation method for the T-5224 internediate,
tpe Lollomﬁng exanpl es are given.ll1%§pweferred preparation nmethod, R 2a
of the 10 conpound of _general farnula [2],.is an _al kox rqup, Rib is a
cycl oal kyl gFgBB?uﬁg 8f Qﬁﬁeééﬁpgﬁﬁﬁudﬁ égﬁeﬁﬁic”?bfﬁhcgqu%Pis an
optionally substituted  .triphenyl nethyl _qr tetrahy Vi Ny 25 gr oup.
R or e’ prBREPPRESE e R AP Ron it hod ~oes i B AE A S Ao

formula [2] LrgtgrnegFElXXere?gﬁﬁﬁhga[ﬁh%t RO SRR Ridhd s £yshopent vl

group; R5 of ~général formu iIs an optionally substituted

triphenyl met hyh gL Y. 1kNoan qeven Mok Rr efAarn e MLeraratiem method, 20 R

2a of the conpoln general fornmula [2] is a nmethoxy group, Ribis a

cycl opentyl group; RS ohegerepalrafamutHcd] iiss prdfditeny laratdntodr oup.
In a preferred preparation nmethod, X of the conpound of general formula
[3] is a chl ni hBiahoRher mangadhedromiins iatomhdt00k7jused is an
activated manganese dioxide.
The preparation method is preferably a method
in which the concentration of sulfuric acid with

10 respect to sulfuric acid and water is 10-99% (w/w), and
more 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] 1s 6-

15 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-2Z2H-chromene.

The compound of general formula [9] can be
isolated and purified, but preferably, it advances to

20 the next reaction without being isoclated.

(00157

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

25 solvent of ketones such as methyl isobutyl ketone and
the like and water, a mixed solvent of alcochols such as
methanol and the like and water, or a mixed solvent of

sulfoxides such as dimethyl sulfoxide and the like and



Next, the nethod for preparing the present invention wll be described. 20
[ Preparation nmethod 1] as H RR36 / | | ~fill OR3aINOHdODal O[1b] H
H:;01 N ORBb HOQq 3b O~ OR3b O/ [12c] pH[2d] O(;; I' I /1 H [2] z
R2 ORza O In the fornula, L represents a | eaving group; and Rea, R3a

Ri b, and R4a are as described above. [0018] 5 (1-1) The conpound of
formula [Ib] or a salt thereof is prédared by conducting a de-al kyl ating

Conduct ed. f67CBanpl Bre69-abITo. nit ABANESC Y S BiGEact Ve Wy
. ’ ; ' _ oups In
cdi'tion, p 345553 SPLESREL Roa EbPRESSORInd e Y 1 & Mitel. [ool6] 15
Exanpl es of %Q?v%%kvg@tdE%SQhDQrshﬁk%xide and water is more
preferred.
5 [0016]
Regarding the preferred preparation method
for the T-5224 intermediate, the following examples are
given.
In a preferred preparation method, R®® of the
10 compound of general formula (2] is an alkoxy group, R
is a cycloalkyl group; R’ of the compound of general

formula [3] is an optionally substituted

triphenylmethyl or tetrahydro-2H-pyran-2-yl group.
In a more preferred preparation method, R*® of
15 the compound of general formula [2] is 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,
20 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
25 bromine atom.
[0017]
Next, the method for preparing the present

invention will be described.



reaction, but not particularly limted as long as it does not affect the
reaction, include aliphatic hydrocarbons such as hexane and cycl ohexane;
aromati ¢ hydrocarbons such as benzene, toluene, and xylene; 21

hal ogenat ed hydrocarbons such as net hyl ene chloride, chloroform

1, 2-di chl or oet hane, chl orobenzene, and dichl orobenzene; ethers such as

di oxane, tetrahydrofuran, ethylene glygol dinethyl ether, and 5 diethyl ene
gl ycol dinmethyl ether; sulfoxides such as dinethyl sulfoxide; esters such
as net hyl acépaepaantioet hgkhacdefidte; am des such as

1- net hyl - 2- pyrrolidone, N, N-dinethylformam de, and N, N-di net hyl acet am de;
ket ones such as acetoge gl 2- but anone; alcohols ah 10 ag net hanol ,

et hanol , 2-propang A X itril &=duch as
acetonitrile. -nts can be used wo or [morle sol vents can
be used in conby 2 OMXEd sol Vents of

am des and aronat L. hydrocarbons A 15 <y soIvEnt of
1- net hyl - 2- pyﬁko I done [E@rad tol uene is pre prefe 4. The usage anount of
t he solvent is, but.no.HpartlcuIarIy limited,to, preferably 1:;504t,j nmes

(v/w), nore preferacly 1-15 tines (v/w
general formla
for this rea

Exanpl es of t ner al aC|d i ncl ude ‘drochlorlc aci d, hy?nobronlc aC|d
and hydr oi odP¢ [1c] H [1d] H {2}
X L
RZ- 0 RZ. 0

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

[0018]

(1-1)

The compound cof formula [1b] or a salt
thereof is prepared by conducting a de-alkylating
reaction on the compound of general formula [la].

This reaction is conducted, for example, by a
method described in Protective Groups In Organic
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
deces not affect the reaction, include aliphatic
hydrocarbons such as hexane and cyclohexane; aromatic

hydrocarbons such as benzene, toluene, and xylene;




25 acid. Exanmples of the organic base include dinethylam nopyridine,
triethylam ne and pyridine. Preferable de-alkylating agents include salts
of a mneral acid and pyridine, and a salt from hydrochloric 22 acid and
pyridine is preferred. The salt is used at a nolar ratio of 2-10 ti mes,
nore preferably 4-10 tinmes wth respect to the conpound of general formula
[1la]. In addition, the salt fromthe mnperal acid 5 and the organic base
can be generated within the reaction system The mneral acid is used at a

mol ar ratlohgﬁoaeﬁgtwﬁ% dr@'&%?cb@)rn%f &b s Akl iy 1B Wb ri@spect to the
conpound of general fornulfa [la]. The organic base is used at a nol ar

ratio of 2-18nhtb#BSorA0 ar)d; Eﬁtﬁl@r@f&&@bﬂey £niQddymszaMd h arespect to the
conmpound of general fornula [la]. [0021] The reaction tenperature is, but

not particubachyckbiehedntq, eth@r256Gchand prietanrahl y 180- 15 220C. The
reaction tine is not particularly limted, but is 10 mnutes to 50 hours,
preferably 30etrruydsotfara24 katydene0@23colhaiomoundctdferrorand a [ | b]
obtained in this 20 manner or a salt thereof can be used in the next
reaction %itHéathysehat gagcollogdskthyl Bthfie confourided gererad fornul a
(1c] or a dimethyl sulfoxide; esters such as methyl acetate and
ethyl acetate; amides such as l-methyl-Z-pyrreclidone,
N,N~dimethylformamide, and N,N-dimethylacetamide;
ketones such as acetone and 2-butanone; alcohols such
10 as methanol, ethanol, 2-propanocol, and 2-methyl-2-
propancl; and nitriles such as acetonitrile. These
solvents 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 hydfoiodic
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




25 salt thereof is prepared by conducting an alkylating reaction on a
conpound of fornula [Ib] or a salt thereof with a conpound of general
formula [11] in the presence of a base. 23 For the conpound of general
formula [11], as an exanple, cyclopentyl bromde or the like is
commercially available. [0024] 5 Exanples of the solvent used for this
reaction, but not particularly limtedzs long as it does not affect the
reaction, include aromatic hydrocarbons such as benzene, toluene, and

xyl ene; et hetsdsanh agriidoxanes petfehyddef ufar, setliylienasEd @ty ol

di ret hyl ether, and diethylene glycol dinmethyl ether; am des such as

1- met hyl - 2- pyetati daheo NENR-APneihyst oreasi 86 feratINAdilifetthyiSfcet an de;
ket ones such as acetone and 2-butanone; and hal ogenated _h qéggarbons such
as net hyl enewthhorfaeecEhter 6her fPMPSUL2Odi FRNGT éﬁ@?”€%I benzene,

and di chl orobenzene. These sol vents, can ge gsed glone.o%} or, re
sol vents can be used i hRcBABLAALToNEEr SPeFabiEe™ sO1S SHE S idcIAde ami des,

and NN oL ety {rrm de, L5 Lt e, pretarged g sage anpunt of Lhe

solvent is, 492 referably.1-50 times

Iw), ferably 1-15 ti / th t.Qf.qt d of
#grﬁzlanF{g] %gc E%ﬁl%yFﬁggéo;Eﬁﬁogéggkﬁ%aﬁﬁﬂgpqg Wlled e LATOAT ©

I'es of the base used for this
ratio of 2-10 times, more preferably 4-10 times with

reaction
respect to the compound of general formula [la]. The
organic base is used at a molar ratio of 2-10 times,
10 and more preferably 4-10 times with respect to the
compound cf general formula [la].
[0021]
The reaction temperature is, but not
particularly limited to, 150-250°C, and preferably 180-
15 220°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 [lb] obtained in this
20 manner or a salt thereof can be used in the next
reaction without isolating.
(0023}
(1-2)
The compound of general formula [1lc] or a
25 salt thereof is prepared by conducting an alkylating
reaction on a compound of formula [lb] or a salt

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

presence of a base.



25 include an organi c base such as di net hyl am nopyridine, triethylam ne,
and pyridine; alkali netal hydride such as sodium hydride; and al kal

nmet al carbonate such as potassium carbonate and sodi um carbonat e.
Preferabl e 24 Dbases include alkali metal carbonates such as potassium
carbonat e and sodi um carbonate, and potassium carbonate is nore preferred.
The base is used at a nolar ratio of 3 5-20 tines, preferably 0.5-5 tines
with respect to 5 the conpound of fornula [Ib] or a salt thereof. [0026]
The conpound of generarofothul achpdhndsotisgednefran tthirmuleadtlildn ss a nol ar
ratio of 1-20 tines, preferably 1-5 tinmes with respect to the conpound of
10 fornul a [¢b]evampleal tychepeonfyl poORIHeThe tégctliide tisnperature is not
particularly limted but is 0 to 120C, preferably 50 to 120C. The reaction
time is not pareeeelakly #vailedlels but is 10 minutes to 50 hours and is
preferably 30 mnutes to 24 hours. [0028] The conpound of general formula
[Ic] obtainetPO%4lthis manner or a salt thereof can be isolated and 20

ified,_but it i f I dint t ti W t hout
col ating? [0029] (1 SYSRRLeofbothB 8P LGENEr HPoForh S Ed] or a

reaction, but not particularly limited as lcong as it
does not affect the reaction, include aromatic
hvdrocarbons such as benzene, toluene, and xylene;
ethers such as dioxane, tetrahydrofuran, ethylene
10 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 Z-butanone; and halogenated
hydrocarbons such as methylene chloride, chloroform,
15 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 solvent is,
20 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 [1lb] or a salt thereof.
[0025]
Examples of the base used for this reaction
25 1include 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



25 salt thereof is prepared by a ring-opening reaction of the conpound of
general fornula [lc] or a salt thereof 1in the presence of a base. [0030]
25 Exanples of the solvent used for this reaction, but not particularly
limted as long as it does not affect the reaction include aromatic

hydr ocar bons such as benzene, toluene, and xylene; 5 ethers such as

di oxane, tetrahydrofuran, ethylene glygol dinmethyl ether, and diethyl ene
gl ycol dimethyl ether; esters such as nethyl acetate and ethyl acetate;
ket ones suchpaseacehenadand12abut arers; calroenelitsssuaith as medtwsml ym

et hanol, 2-propanol, and 2-nethyl-2 10 propanol; nitriles such as
acetonitril ecaabbdesesuod asdibmmeshyion2teyr rold dortes SN Uk diawirdndfor mam de
and N, N- di net hyl acet am de; hal ogenated hydrocarbons such as nethyl ene
chloride, chierwboenpreferdiednl ofbet base ischiserblddnzZemelaghgatio

di chl orobenzene. These solvents can 15 be used al one or two or nore

sol vents can®befu8ed0i fimgsmbragtiesRl 1P &f-erablte TS verits RR%fde ¥R xed

sol vents of al cohols and aromati c_hydrocarbons, and m xed sol vent of

met hanol andt£61 GemBONEdf Gt herMUgfefldle@r ?h€a3§a§§1 of the sol vent
is, but not %g B?ﬁticularly limted to, preferably 1-50 tinmes (v/w), nore
preferably 1- 8<bil nes (v/w) the amount of the conpound of general formula

(ic] or a salt thereofThe[%%%%kugéaggl%%n%&ahh%é¥%ﬁiéx¥¥if(¥sthéhreaction
for this reaction at a molar ratio of 1-20 times,
preferably 1-5 times with respect to the compound of

10 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
15 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 thereof can be isolated and
20 purified, but it is preferably used in the next
reaction without isclating.
[0029]
(1-3)
The compound of general formula {[1d] or a
25 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]



25 include netal al koxides such as sodi um net hoxi de, sodi um et hoxi de,
potassiumtert-butoxide, and sodium tert-butoxide. Preferred bases include
sodi um net hoxi de and sodi um et hoxi de, and sodi um net hoxide is 26 nore
preferred. The base is used at a nolar ratio of 1-20 tines, preferably 1-5
times with respect to the conpound of general fornula [Ic] or a salt
thereof. The base can be dissolved imp@an organic solvent and 5 used. if
the base to be used is sodiumnethoxide, it 1is preferably dissolved in

met hanol and used. WieBxhhelcbasd theat siod vesed ussdsddirumletshoxi de, it is
preferably dissolved in ethanol and used. [0032] 10 The reaction

t enper at ure rsanotopar butuhet! parltiiciutled yutl g t@d @s106@e prefidrably 30 to
80C. The reaction tinme is not particularly limted but is 10 mnutes to 50
hours and i sdpeef epabhffsgt Fheutresctd Py ingdisie P qEd33] The conpound of
general formula [1d] obtained in_this manner, or a salt thereof is
preferably | B8PEPEATLAESaSE6HI afm £ENEEBut Lol VEDR béNTsed IS % he next

reaction gﬁtho t isoIaEin : 20_%0034% %1B§)r The conp nﬂégi gener al
formul a [2] BFNGr&aPECPharediorensr eba&d Ty e Pediet 9N et i on conduct ed
on the CO”p°899c8 ?%%E%Elf%%ﬁgk? QH% d%éﬂ%j%@&é glycol dimethyl
ether; esters such as methyl acetate and ethyl acetate;
ketones such as acetone and 2-butanone; alcohols such
as methanol, ethanol, 2-propancl, and Z2-methyl-2-

10 propancl; nitriles such as acetonitrile; amides such as
l-methyl-2-pyrrolidone, N,N-dimethylformamide and N,N-
dimethylacetamide; halogenated hydrocarbons such as
methylene chloride, chloroform, 1,2-dichloroethane,
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 hydrocarbens, 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 times (v/w) the amount of the
compound of general formula {ic] or a salt thereof.
[0031]

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




25 thereof. For the reduction reaction, exanples include a catalytic

hydr ogenation using a catalyst in the presence of a hydrogen source. 27

[ 0035] Exanpl es of the solvent used for this reaction, but not
particularly limted as long as it does not affect the reaction, include
al cohol s such as 5 nethanol, ethanol, 2-propanol, and 2-nethyl-2-propanol;
am des such as 1-nethyl -2-pyrrolidone, ;) N di et hyl fornmam de, and

N, N- di met hyl acet am de; hal ogenat ed hydrocarbons such as net hyl ene

chloride, Chlo9ofReMe kel di cHonaidane, usdd oxobenzenger andidlos
di chl orobenzene; aromatic hydrocarbons such as benzene, toluene, and

xyl ene; et hens2suchmas ,dippemaabletr-ahydimsd sinang h et dybece gbycbe di met hyl
ether, and diethylene glycol dinethyl ether; nitriles such as

acetoni tril ecokgicamels cfucteras sdc efiamailandl Zsbuwranonez L i5tkstees. such as

met hyl acetate and ethyl acetate; carboxylic acids such as acetic acid and
wat er. These Thsobaset sacampahel igsed wdniar an towsdriaosel sanbveand can be
used in conbination. Preferable solvents include a m xed solvent of water
and one oP meedsol Vénthiexdasd & &F 4R the FPOUPT cBRseE1A§- ot tal cohol s,

ket ones, and ethers. A m xed solvent of 2-propanol and ter. is npre
preferred. ThéE @ﬁ%ﬁ?ﬁ%%%ﬁnd%ﬁSQHﬁ?dsﬁﬂ\ﬂﬁ§%Qé%lb%ﬁgh%ﬁe%grtWQ%?an9
limited to, preferably, 1180 Fi/mes (1M o (006 BT & ably, J 48, Liyps (v/ W
dissolved in ethanol and used.
[0032]
10 The reaction temperature is not particularly
limited but is 0 to 100°C, preferably 30 to 80°C.

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

15 [0033]

The compound of general formula [1ld] 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 isolating.

20 [0034]
(1-4)

The compound of general formula [2] or a salt
thereof is prepared by a reduction reaction conducted
on the compound of general formula [1d] or a salt

25 thereof.

For the reduction reaction, examples include

a catalytic hydrogenation using a catalyst in the

presence of a hydrogen source.



25 anmount of the conpound of general fornula [id] or a salt thereof.

[ 0036] Exanples of the catal yst used for this 28 reaction include

pal | adi um catal ysts such as pal |l adium carbon, palladi um chl ori de,

pal | adi um acetate, and pall adi um bl ack; nickel catalysts such as Raney

ni ckel ; and plati num oxi de. The anount of catalyst to be used 5 is 0.01-1
times (wWw), preferably 0.01-0.5 tinmesy¢w w) the amount of conpound of
general formula [1d] or a salt thereof. [0037] Exanples of the hydrogen
source to begged) 10 for this reaction include hydrogen; formc acid,
formates such as sodium formate and ammoni um formate, and sodi um
hypophosphi te. Hydr ogegxatoprirsc cecitdhenrsb 1 feortmatsesd afer prlef®rred hydrogen
sources. Formc acid and formates are nore preferred. Formi c acid, sodium
15 formate, ardcaiwoni batf cromae rrieuwehsan yoklauipred erg etkng [8938F Wen
formc acid or formates is used as the hydrogen source, the formc acid or
formates i s doed avrt affsicdr the ixeasttirmo ltf}%ééqe P et ab? ySUCE 2Fmes with

20 respect to the conpound of general forrmula [1d] or alt thereof.
[0039] Whén RpEheger i $tised as %W%%erﬁ%%@rt‘%?thﬁéfmﬁ?%@%ﬂfpr essure

s 1-30 at her nd i )
nD%%i%e%Ss%é% 5% l-methyl-2-pyrrolideone, N,N-

dimethylformamide, and N,N-dimethylacetamide;
halogenated hydrocarbons such as methylene chloride,
chloroform, 1,2-dichloroethane, chlorobenzene, and

10 dichlorobenzene; aromatic hydrocarbons such as benzene,
toluene, and xylene; ethers such as dioxane,
tetrahydrofuran, ethylene glycol 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 two or more solvents 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 amount of the compound of general formula [ld] or a
salt thereof.
[0036]

Examples of the catalyst used for this



25 preferably 1-10 at nospheres. [0040] Furthernore, an acid is preferably
added in this reaction in order to suppress by-products. 29 Exanpl es of
the acid include organic acids such as acetic acid and form c acid and

m neral acids such as - hydrochloric acid and sulfuric acid. The acid is
used at a nolar ratio of 1-20 tinmes, preferably 1-5 tinmes 5 wth respect
to the conmpound of general fornmula [ldjgor a salt thereof. [0041] The
reaction tenperature is not particularly limted but is O to 100C,
preferably 30e:at80f. ihGltAe peactidimnt icne dls/ st partt iaculprllyadiwnted but
IS 10 mnutes to 50 hours and is preferably 30 mnutes to 24 hours. [0042]
[ Prepar ati oncaebhog 2h10aNiumCHBI1CH3I dB, @PallkdiNng dceRmie,] mIRIN HO (121 0
[41 0 [31 15 In the fornmula, R5 and X are as defined above. [0043 (2-1)
The conpoundprellgéhnemablagknuing ck4ll ioftagmeiar edlddy §57 TR iyt el 2
position of the conpound 20 of fornula [12] or a salt thereof with a

met hyl groupanﬂhaﬂgﬁswtﬁth@wfﬂmedT\kﬁet [RerE to 0 Indied Soipt S torfd 188 used

5 is 0.01-1 times (w/w), preferably 0.01-0.5 times (w/w)
the amount of compound of general formula [1ld] or a
salt thereof.

[0037]
Examples of the hydregen source to be used
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 preferably added in

this reaction in order to suppress by-products.



substituted phenyl groups or with an optionally substituted
oxygen-cont ai ni ng heterocyclic group. The conpound of formula [12] or a
salt 25 thereof is prepared by a nmethod described in 30 International
publ i cation WO03/042150 panphlet or US Patent application publication No.
2005/ 0143434, for exanple. Furthernore, the conpound of fornula [12] or a
salt thereof can be prepared by the prggaration 5 nethod A described |ater.
[ 0044] When R5 is a triphenyl nethyl group that can be substituted, the

conmpound of @%@%E@%szﬁﬂ%%% [AHid Sincfile eXaf@h £ £ EPardchyas met hod
described in 10 Protective Goups In Organic Synthesis, T.W G eene, John

Wley & Sonsakeeic k999 arld ridredid iand mndamidsSral S98id86suShated nore
concretely, in the presence of a base, the conpound of forrmula [12] or a
salt thereof hiyslrothloedct edt il tanca sulifpheiny|aeidy| Tat i gdeid[ D9453edxanpl es
of the base used for this reaction include organic bases such as

di met hyl am nepyri dicder ratiiet i dmidie timad dipee farab N nkt hyt #dephol i ne,
and 20 al kali netal carbonates such as potassium carbonate and sodi um
carbonat e5 Foithhaesasst &9 ohgarisayd iaf ey O rBRtE plFPHi RE is
nore preferred. The base is used at a nolar ratio of 1-20 tines,
preferably 121625 €5 respect to the conpound of formula [12] or a

(0041}
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]

0 CH, s 0O CH, 5 O X
N\ —_— R =N — R =N

HO [12] 0 [4] Y [3]

15 1In 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 optionally
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



25 salt thereof. [0046] Exanples of the triphenyl nethyl halide to be used
for this reaction include triphenylnethyl 31 chloride, triphenyl nethyl
brom de, (4- methoxyphenyl)di phenyl nethyl chloride, (4,4 -

di met hoxyphenyl ) phenyl net hyl chl oride and (2- chl orophenyl)di phenyl net hyl
chloride. Triphenylnethyl 5 chloride and triphenyl nethyl brom de are
preferred, and triphenyl nethyl chlori is nore preferred. The

triphenyl methyl halide is used at a nolfar ratio of 1-10 tinmes, preferably

1-3 tines w thiLespeal,tq the 1 ool forms@ fdedn 0k agsalit thereof .
10 [0047] Exanples of the solvent used for this reaction, but not

particul arly phirgnted o3 ileRd AS dubl ideasi inaf feets thesseacf i esr i nclude
nitriles such as acetonitrile; aromatic hydrocarbons such as benzene, 15

tol uene, xyl erempard NEsidtHeanRiregt s Smgdowasds ¢if okaneuls et 1ahydrof uran,
ani sol e, ethylene glycol dinmethyl ether, and diethylene glycol dinethyl

et her; ali phatiad thydreoeartbars: $ucpapdesdiriey artte qgycdphexanen hal ogenat ed
hydr ocar bons such as chl oroform nethylene 20 chloride, chlorobenzene, and
di chl or obenzawéhoesPedesaudtedad atetthyl acetate, ethyl acetate, and butyl
acetate; am des such as N, N-di nethyl formam de, and N, N- di net hyl acet am de;
and sul foxi dé§04ddh as di methyl sul foxide. These can be used in

conbi nati on. 5 . _
When R’ is a triphenylmethyl group that can be

substituted, the compound of general formula [4] is,
for example, prepared by a method described in

10 Protective Groups In Organic Synthesis, T.W. Greene,
John Wiley & Sons Inc., 19299, third edition, p. B86-113,
573-586.

Stated more concretely, in the presence of a
base, the compound of formula {12] 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 alkali 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 cf formula [12] or a

25 salt thereof.

[0G46]
Examples of the triphenylmethyl halide to be

used for this reaction include triphenylmethyl



25 Preferabl e sol vents include hal ogenated hydrocarbons, and nethyl ene
chloride is nore preferred. The usage anount of the solvent is, but not
particularly limted to, preferably 1-50 tines (v/w), nore preferably 1-15
32 tinmes (v/w) the anmobunt of the conpound of fornula [12] or a salt
thereof. [0048] The reaction tenperature is not particularly 5 limted but
is -50 to 150C, preferably -30 to 100C_.. The reaction tinme is not
particularly limted but is 5 mnutes £ 50 hours and is preferably 5

mnutes to 24 haurs.. [ 9ﬁ%h§@§%ﬁgﬁﬁkﬁ?§ééhfhéﬁt{@bydro-2Fprran-2-yl group

t hat can be substituted, general " fornmula [4] is, for

exanpl e, prepar t Iﬁ#f% i iéthfg&g}i g & oups In Organic
Synt hesi s, T.%ﬁgégﬁg%gsqjgﬁ%) eﬁ&é ons I%c., 199%, third 15 edition, p.

27-58, 249- 28QnePhakebniRA ) ¢RG el ohy f ofh @ €and hez- conpound of
formula [12] or a salf théreof is reacted wth a di hydropyran in the

presence of ahgatabnshyl)QA@Pn 2hdLanplasl ofide catet ystengbefOylt his
reaction include acids such as hydrochloric acid, sulfuric acid, and
p-t ol uenesul tbiioe iael adndsalrtiorsuroi rest pylr idtonide pard ob vehesukd pnaté,
tri phenyl phosphi ne hydrobrom de, copper chloride (1), alum numsulfate, and
zeolite. triphenylmethyl chloride is more preferred. The
triphenylmethyl halide 1s used at a molar ratio of 1-10
times, preferably 1-3 times with respect to the
compound of formula [12] or a salt thereof.
10 [0047]
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
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 chlcroform, 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



25 Preferable catal ysts include salts, and pyridinium p- toluenesul fonate
is nore preferred. The catalyst is wused at a nolar ratio of 0.01-10 ti nes,
preferably 0.01-3 tinmes with respect to the conpound of fornmula 33 [12]
or a salt thereof. [0051] Exanples of a di hydropyran used for this

reaction include 3, 4-dihydro-2H pyran, 3,4-dihydro-2- 5 nethoxy-2H pyran,
and 5, 6-di hydr o- 4- net hoxy- 2H- pyr an. 3,§-D hydr o- 2H pyran is preferred. The
di hydropyran is wused at a nolar ratio df 1-20 times, preferably 1-5 tinmes

with respect .t.g the ¢ %da?r[J mi a.]d2] saftet pereof 1120 [0052]
W}p . ompoudnd £ G ERT 11
Exanpl es of Fﬁgegoﬁygnt Ségﬁ 6%*?%.5 reactﬂ@%fﬁbut not partlcala?ly
limted as | @ng as it §eesdpot affect the reaction, include aromatic
hydr ocar bons such as benzene, toluene, xylene, and 15 nesityl ene; ethers
such as di oxanpe.sgtietrahydrofuran, anisole, ethylene glycol dinethyl ether,
and di ethylene glycol dinethyl ether; esters such as nethyl acetate,
ethyl acetate, and but yiheagei=aitgomitddnpgesattuch Bs nacepanitcilerlani des
such as N, N-di net hyl formam de, and 20 N, N-di net hyl acet am de; and
hal ogenat &éd hydvieear bons issud) aso i ECe prmf eyl erd® did ArdQfE,.
chl orobenzene, and dichl orobenzene, and the like. These can be used in
conmbi nation. Preferabl &@rsolnearttsi amdlivee hal oge nza el ¢iylbe bEar bopstednd
nmet hyl ene chloride is _
but is 5 minutes to 50 hours and is preferably 5
minutes to 24 hours.
[0049]
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 concretely, 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 hydrochloric 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



25 nore preferred. The usage anount of the solvent is, but not
particularly limted to, preferably 1-50 tines (v/w), nore preferably 1-15
times (v/w) the anount of the conpound of fornula [12] or a salt thereof.
34 [0053] The reaction tenperature is not particularly limted but is -50
to 100C, preferably -30 to 50C. The reaction tinme is not particularly
limted 5 but is 5 mnutes to 50 hour?3and Is preferably 5 mnutes to 24
hours. [0054] The conpound of general formula [4] obtained in this manner
can be used inzthgrnexisangactieokod t hout 10 isolating. [0055] (2-2) The
conpound of general fornula [3] is prepared by hal ogenating the conmpound of
general 15 fioomalja [4]. [0056] Exanples of hal ogenating agent used for the
reaction, but not particularly linmted as long as it is a hal ogenating
agent that can be used Exampialsogenat idid yZOrarher an kygedi ber chial d of an
aromatic conpound, include elenentary hal ogens such as chlorine, brom ne,
and i odi ne; reAcleons daie lasieN oM sHESEE TRHTRE AN DrbTRBUET AT AT de,

N-chl or opht hal i m de, and N- brono hthal m de; q¥dant0|ns such as
1, 3- di br ofp- Beshoxy-2H~pyran, and 5, —dlhydro methoxy-2H-pyran.

3,4-Dihydro-2H-pyran is preferred. The dihydropyran is
used at a molar ratio of 1-20 times, preferably 1-5
times with respect to the compound of formula [lZ2] or a
salt thereof.

10 {0052}

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
halocgenated 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.



25 di met hyl hydantoin and 1, 3-di chl oro-5, 5-di nethyl hydantoin; and

sul furyl chloride. Preferred halogenating agents include imdes, and N
bronosuccinimde is nore preferred. The hal ogenating 35 agent is used, but
not particularly limted, at a nolar ratio of 1 or greater tines,
preferably 1-3 tinmes with respect to the conpound of general fornula [4].
[0057] 5 This reaction is preferably gonducted in the presence of a
radical initiator. Exanples of radical initiator, but not limted as |ong
as it is a coooos] radical initiator, include dial kyl peroxides such as
di-tert-butyl peroxide, di-tert-amyl peroxide, and 10 '

di (2- met hyl - 2- pent yl ) p@hexirde:c tdicac yenpamyi wes sudietasPas bepzdyly

peroxi de, dicunyl peroxide, and diphthal oyl peroxide; alKkyl Rhydroperoxides
such as tertlbuiyed kydr ogerdd d@ ditd BunPrehfdrbger 610040 6%%éarboxylic
acids, such as perbenzoic acid, nonoperoxyphthalic 15 acid, performc acid,
and peracetic acid; ingﬁﬁaﬁQ?CR%Wb%%“EbHﬁgdﬁﬂéf?ﬁﬁ%?é??ﬁﬁ%uf?ﬁ??%dacid;
and organi.c _azo conpoynds such %)%12'-azob'sjsobutyroq$£[i%e,

2, 2" - azob’s( 214 dfmet AYPWESerehith NBYES 22 L3061 572 net hyl
butyronitrile) ,2' ~azabi sisoval eronitrile, 20 1,1 -azobi s(cycl ohexane
carbonitriIeT%hE%fS-ﬁfo%%s?ﬁguﬁ%thoxy-2,4-dinethyl val eronitrile),
2,2'-azobis(jbo%qﬁdinopropane)dihydrochloride, and di net hyl 2,2'-
azobi si sobutyrate. Organi c azo conmpounds are the preferred radical

initiators, and nore prgferdthdihd of general formula [4] obtained
in this manner can be used in the next reaction without
10 1isolating.
[0055]
(2-2)
The compound of general formula [3] is
prepared by halogenating the compound of general
15 formula [4].
[0056]
Examples of halogenating agent used for the
reaction, but not particularly limited as long as it is
a halogenating agent that can be used for halogenating
20 the alkyl side chain of an aromatic compound, include
elementary halogens such as chlorine, bromine, and
iodine; imides such as N-chlorosuccinimide, N-
bromosuccinimide, N-chlorophthalimide, and N-
bromophthalimide; hydantoins such as 1,3-dibromo-5,5-
25 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



25 2,2' -azobi si sobutyronitrile, 2,2'-azobis(2,4-dinmethyl valeronitrile),
and 2, 2' -azobi s(4-nethoxy-2,4-dinethyl valeronitrile). The radical
initiators are used, but not limted, at a nolar ratio of 0.01 or greater
times, 36 preferably 0.05-1 tinmes with respect to the conpound of general
formula [4]. [0058] Exanples of the solvent used for this 5 reaction, but
not particularly limted as long as itygdoes not affect the reaction,

i nclude aliphatic hydrocarbons such as hexane, cycl ohexane and hept ane;

ethers such ageRitoxane,sdLt mhy Haf Wan i an$el ¢, 11ei byd enet ghyaobadi net hyl
ether, and diethylene glycol 10 dinethyl ether; esters such as nethyl
acetate, ethylatiacetratie crarddadad taicetal erddd ogehat 2d3 hydnesawvbons such
as chloroform nethylene chloride, chlorobenzene, and dichl orobenzene.
These can be resgedtn teonbienatdngmundPref eyemersbl fermglantf lde esters and
hal ogenat ed 15 hydrocarbons. Methyl ene chloride and chl orobenzene are nore
preferred. TH&O0Wdge anount of the solvent is, but not particularly
limted to, preferably 1-50 tines (v/w), nore preferably 1-15 tipmes (v/w)
the anount® of the conJdufd &g erret &t s fRFFEA D UY . CorCpobsd] 1nk feact i on
tenperature is not particularly Jlimted but is_ 0 to 200C Prgfergbly 0Oto
100C. The reREESERAS A i3 GRALGHRY thRH AT 1 i X P %t °F sE8ThAlites to 50

hours and ISi%E%E%&%BLyﬁ%t not limited as long as it is a common

radical initiator, include dialkyl peroxides such as
di-tert-butyl peroxide, di-tert-amyl peroxide, and

10 di(2-methyl-2-pentyl)peroxide; diacyl peroxides such as
dibenzoyl peroxide, dicumyl peroxide, and diphthaloyl
peroxide; alkyl hydroperoxides such as tert-butyl
hydroperoxide and cumyl hydroperoxide; percarboxylic
acids, such as perbenzoic acid, monoperoxyphthalic

15 acid, performic acid, and peracetic acid; inorganic
peroxe 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 butyronitrile), 2,2'-azobisisovaleronitrile,

20 1,1'-azobis(cyclohexane carbonitrile), 2,2'-azobis(4-
methoxy~2, 4-dimethyl valercnitrile), 2,2'-azobis(2-
amidinopropane)dihydrochloride, and dimethyl 2,2'-
azobisiscbutyrate. Organic azeo 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, but

not limited, at a molar ratio of 0.01 or greater times,



25 mnutes to 24 hours. [0060] In this reaction, there may be by-product
conpounds in which the nethyl group of the conpound of 37 general formula
[4] is di-halogenated and tri- halogenated. In this case, for exanple, with
the nethod described in Synthesis, 2001, Vol. 14, p. 2078- 2080, and
stated nore concretely, by reacting a dialkyl 5 phosphonic acid ester in
the presence of a base, the conpound EE whi ch the nethyl group is

di - hal ogenated or tri-hal ogenated can be converted to a conpound of

general for mgla 3l 1006 Hs - 114 iRl as ofedhecbase usedcdmpothiisoreaction
i ncl ude organi c bases such as triethylamne, N, N diisopropyl ethylam ne;

hydr oxi des ofjealkalli feRtmlis qra] .al kali earth netals such as sodi um

hydr oxi de, potassium hydroxide, |ithium hydroxide, cesium hydroxide, and
15 barium hydoo%isde; carbonates of alkali netals or alkali earth netals
such as sodi um carbonate, potassium carbonate, and bari um carbonate.
Preferred bases i ncludeaogrlsenaifeshof sokegnt nesed stor hkali earth
metal s, and potassium carbonate is nore preferred. The 20 base is used at a
nol ar ratio ¢faGtionr Gudatn@t thardsiculpelerbbrited 5330 ¢1%e35whth respect

to the conpound of general fornmula [4]. [0062] Exanp] es of the dialkyl
phosphoni ¢ aficgseswodr affect the reaction, 1inc ude aliphatic

hydrocarbons such as hexane, cyclohexane and heptane;
ethers such as dioxane, tetrahydrofuran, anisole,
ethylene glycol dimethyl ether, and diethylene glycol
10 dimethyl ether; esters such as methyl acetate, ethyl
acetate, and butyl acetate; halogenated hydrocarbons
such as chloroform, methylene chloride, chlorobenzene,
and dichlorobenzene. These can be used in combination.
Preferred solvents include esters and halogenated
15 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].
20 [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 1is preferably 5
25 minutes to 24 hours.
[0060]
In this reaction, there may be by-product

compounds in which the methyl group of the compound of



25 used for this reaction include dinethyl phosphoric acid ester, diethyl
phosphoni c acid ester, diisopropyl phosphonic acid ester, and di butyl
phosphonic acid ester; dinmethyl phosphonic acid ester and diethyl 38
phosphonic acid ester are preferred. The dial kyl phosphonic acid ester is
used at a nolar ratio of 0.5 or greater tines, preferably 0.5-10 tines
with respect to the conpound of genergh formula [4]. 5 [0063] Exanples of
the solvent used for this reaction, but not particularly limted as |ong

as it does pehedhfiedlh e o qagt iien,di-nmd udpreided sarsdichrizs  di oxane,
tetrahydrofuran, anisole, ethylene glycol 10 dinmethyl ether, and diethyl ene

gl ycol dinEthﬁho?bhg&éd_andnhQMQgeﬁﬁk&Q hyeor aoeargales, swtcth asheet hyl ene
chl oride, chloroform 1, 2-dichloroethane, chlorobenzene, and

di chl or obenzerehofhese crdicae ims edyntitre ciorvbi 2 3 oo Pr efér ried 367 §ent s

i ncl ude hal ogenated 15 hydrocarbons. Methyl ene chloride is nore preferred.
The usage amd@g,ohnthetsdledemorss canarafstly pdry itedaring |13 nﬁi%@ﬁkyb,
preferably 1-50 times (v/w), nore preferably 1-20 tines (v/w)_ the anount
of the conpetespsondenacdld fesrian 41 4he Rrg¢sen The red®%i oh'®enperat ure

is not particularly Ilimted but is 0. to 200C, preﬂ;r;?l%po to_100C.  The
reaction ti mEOPPONSC g&r tE@MNE SR THHP i 55 194 'SP HOUT 5 An2T i s

preferably 1t§?—%§1@3€5§ted can be converted tc a compound of

general formula [3].
[0061]

10 Examples of the base used for this reaction
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

15 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

20 base is used at a meclar ratio of 0.5 or greater times,
preferably 0.5-10 times with respect to the compound of
general formula ({47].

(0062]
Examples of the dialkyl phosphonic acid ester

25 used for this reaction include dimethyl phosphcnic acid
ester, diethyl phosphonic acid ester, diisopropyl
phosphonic acid ester, and dibutyl pheosphonic acid

ester; dimethyl phosphonic acid ester and diethyl



39 [0065] [Preparation nethod 3] HOI OHHOI \ OH HO X R6Q2C .41 [5]
(HOHNCC [g] -(HOHNOCC I\ 131 \ X5\ XI. N\ / R-N, HO[7] O [31 In
the formula, R5, R6, and X are as defined above. As an exanple of the
conpound of general 5 forrmula [5] or a salt thereof, 2-hydroxy-4
(hydroxynet hyl ) benzoic acid nethyl ester is known. In addition, the
compound of general formula [5] or a sghgt thereof is prepared by, for
exanple, a method described in International publication W2004/113281
panphl et or phdsiapRariese dat edtdNo.a 3 Qe rFeud t heTir@jiat kel conpound of
general formula [5] or a salt thereof is prepared by a preparation nethod
B descri bed lpatoesphdr1@66Gcidl e gt3d)iThesabmoumdnotaforabuia §6]0eb a salt
thereof is prepared by reacting the conpound of general fornula [5] or a
sal t thereof om mdw@mmw,n@mf@ad@m Utw%oﬁlmﬁst%bttbr@%ﬁ%‘é of or in

t he absence of a base. 0067] | es of the hydr oxyl am ne or a salt
t her eof usedtﬁbﬂhﬂnQPmﬁﬂkﬁ (ﬂf|9ﬁﬂQRéH 12 akthe, 40
5 [0063]

Examples of the solvent used for this
reaction, but not particularly limited as long as it
does not affect the reaction, include ethers such as
dioxane, tetrahydrofuran, anisole, ethylene glycol

10 dimethyl ether, and diethylene glycol dimethyl ether;
and halogenated hydrocarbons such as methylene
chloride, chloroform, 1,2-dichlorocethane,
chlorobenzene, and dichlorobenzene. These can be used
in combination. Preferred solvents 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 not 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.



hydr oxyl am ne hydrosul fate, hydroxyl am ne hydrochloride, and hydroxyl am ne
oxal ate. Hydroxyl am ne hydrochloride is preferred. Hydroxylamne or a
salt thereof can be dissolved in a 5 solvent such as water and met hanol and
used. The hydroxylam ne or a salt thereof is used at a nolar ratio of 1
or greater tinmes, preferably 1-5 tinmes with respect to the conmpound of
general formula [5] or a salt thereof 3410 [0068] This reaction is
preferably conducted in the presence o a base. Exanpl es of the base
include hydrexigtgs of alkali nmetals or alkali earth metals such as sodium
hydr oxi de, potaSS|un1hydrOX|de l'i thi um 15 hydroxi de, cesium hydroxi de, and
barlun1hydroym&%paraquggamggkhpmmtes of alkali netals such as sodi um

hydr ogencar bonat e and pot assi um hydrogencarbonate; carbonates of al kal

nmetal s or al kal joearth qetals such asygodi arbonate, potgesi g
carbonate, barium @ ar Béhat e, _al uni naﬁ%"hdwch as sx
alum nate ang alunlnaﬁé & i des syghHyaeoedd

nmet hoxi de, sod|Gn1ethorgi and po aSS|un1te % but oxi de. Wth the£13]

or nore types can be used in conbination._In addition, if necessary, the
base can 25 be dlssg4 axXsol vent éq_ teX and nethanol and used.
Pref erabl e bases T n tal al koxid m et hoxi de i s nore
preferred. Wen sodh m netfpxide is used0 s the[Bdse, this is preferably
used 41

In the formula, R>, R6, and X are as defined above.
As an example of the compound of general
5 formula [5} or a salt thereof, 2-~hydroxy-4-
(hydroxymethyl)benzolc acid methyl ester is known. In
addition, the compound of general formula [5] or a salt
thereof is prepared by, for example, a method described
in International publication W02004/113281 pampnlet or
10 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]
15 (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 cf a base.
20 [0067]
Examples of the hydroxylamine or a salt

thereof used for this reaction include hydreoxylamine,



as a nethanol solution. The base is used at a nolar ratio of 1 or greater
tinmes, preferably 1-10 times with respect to the conpound of general
formula [5] or a salt thereof. 5 [0069] Exanples of the solvent used for
this reaction, but not particularly limted as long as it does not affect
the reaction, include aromatic hydrocarbons such as benzene, tol uene,

xyl ene, and 10 nesitylene; ethers such,gs dioxane, tetrahydrofuran,

ani sol e, ethylene glycol dinethyl ether, and diethylene glycol dinethyl

et her; hal ogenat.ed NyadliQeARRNS SHCHh @S, Q5 0f psmnaet hyl ene chlori de,
chl orobenzene,” and “di chl or obenzene; al cohols such as nethanol, ethanol, 15

propanol, 2- prepRaRello anrkd burandvd A wes sue hoasl AN & di met hyl f or mam de
and N, N-di net hyl acet am de; and water. These can be used in conbi nation.
Preferred solnyeiosy liaftined e val reattdl e i dendi srep bt réd. nore preferred. The
usage anount of the solvent is, but not particularly 20 limted to,
preferably 1H0roxysn(inen)or rorsalprferedf ycdn 15 tdheso{ ved) 1nhé anount
of the compound of general formula [5] or a salt thereof. [0070] The
reacti on tenperdaterte sushaots perttdcdnd Inetinel mpreduped- i sTOet o 200C,
preferably O to 100C. The reaction tinme is not particularl iinited but is
5 mnutes to BOUHSMHERE i g efekantieBeohi it e$e€ 02242 WBardrt 42

ratio of 1 or greater times, preferably 1-5 times with

respect to the compound of general formula [5] or a

salt thereof.

10 [0068]

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;
hydrogencarbonates 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



[0071] The conpound of formula [6] or a salt thereof obtained in this
manner can be used in the next reaction without isolating, but it is
preferably 5 isolated. [0072] (3-2) The conpound of general formula [13]
or a salt thereof is prepared by reacting the conpound of 10 fornula [ 6]
or a salt thereof with a thionyl halide. [0073] Exanples of the thionyl
halide to be used for this reaction ipclude thionyl chloride and thionyl
brom de, and thionyl chloride is preferred. The 15 thionyl halide is used

at a molar ratiQ pkthaflb10RALR  orl.l Mathe MRferablysekt 10 td mesiadth respect
to the conpound of formula [6] or a salt thereof. [0074] Exanples of the

sol vent usedrher ot BifS 120 gaehkiten, thuie 3)otppadtaniarlyl0 itninesl wsthong as
it does not affect the reaction, include aromatic hydrocarbons such as
benzene, tol weBpscxyltenehecambmpresid ydfergneatadieroucta akd di oxane,
tetrahydrofuran, anisole, ethylene glycol dinethyl ether, and diethyl ene
25 gl ycol di sefiliylthetrkeer;. hal ogenat ed hydrocarbons such as chloroform

nmet hyl ene chl ori de, chl orobenzene, and dichl orobenzene; and sul fol ane.
These canSbe [G96d1in conbination. Preferred sol vents include hal ogenated

43 .
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

10 mesitylene; ethers such as dioxane, tetrahydrofuran,
anisole, ethylene glycol dimethyl ether, and diethylene
glycol dimethyl ether; halogenated hydrocarbons such as
chloroform, methylene chloride, chlorobenzene, and
dichlorobenzene; alcohols such as methanol, ethanol,

15 propanol, 2-propanol, and butanol; amides such as N,N-
dimethylformamide and N,N-dimethylacetamide; and water.
These can be used in combination. Preferred solvents
include alcohols, and methanol is more preferred. The
usage amount of the solvent is, but not particularly

20 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

25 1limited 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 1s preferably 5

minutes to 24 hours.



hydr ocar bons, and nethylene chloride is nore preferred. The usage anount
of the solvent is, but not particularly limted to, preferably 1-50 tines
(v/iw), nore preferably 1-15 tinmes (v/w) the amount of the 5 conpound of
formula [6] or a salt thereof. [0075] This reaction is preferably
conducted in the presence of a catalyst. Exanples of the catalyst include
N, N- di net hyl f or ram de. The cat al yst is4ysed at 10 a nolar ratio of 0.001-1
time, preferably 0.01-0.5 times with réspect to the conpound of formula
[6] or a salohhgreof. [0076] The reaction tenperature is not particularly
15 limted but is 0 to 100C, preferably O to 50C. The reaction tinme is not
particularly linmted bue icompdlnUIES Arh0 hHowgls and isapr eflesnddy 5
mnutes to 24 hours. [0077] 20 The conpound of general formula [13] or a
sal t thereof obhtanaead iinn thhiss mameer das freefieraablin uses néxt t he next
reaction wi thout isolating. [0078] (3-3) 25 The conmpound of general
formula [7] oraatiaht wilheoedf iisolgtdpay.eduly irteact imke fdmalelnmpound of
general formula [13] or a salt thereof with a thionyl halide and then
conduct i n§ ansicAgtamsl ecul ar cyclization 44
[0072]
(3-2)
The compound of general formula [13] or a
salt thereof is prepared by reacting the compcund of
10 formula [6] or a salt thereof with a thionyl halide.
[0073]
Examples of the thionyl halide to be used for
this reaction include thionyl chleoride and thionyl
bromide, and thionyl chloride is preferred. The
15 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
20 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
25 glycol dimethyl ether; halogenated hydrocarbons such as
chloroform, methylene chloride, chlorobenzene, and

dichlorobenzene; and sulfolane. These can be used in

combination. Preferred solvents include halogenated



reaction in the presence of a base. [0079] Exanples of the thionyl halide
to be used for this reaction include thionyl chloride and thionyl 5

brom de, and thionyl chloride is preferred. The thionyl halide is used at
a nolar ratio of 1 or greater times, preferably 1-10 tines with respect to
the conmpound of forrmula [13] or a salt thereof. [0080] 10 Exanples of the
base used for this reaction include ogganic bases such as triethyl am ne,
N, N- diisopropyl et hyl am ne, pyridine, dinethylam nopyridine,

N- et hy | mor phglird@a rdaghsl, Brdindzab) e of bl gk Hjaindeondre epee fBBER . and

i norgani ¢ bases such as sodi um 15 hydroxi de, potassi um hydroxi de, sodi um
carbonat e, amthe pelassiativwar kohatte: J¥lefeitable, basesnare organic bases,
and pyridine is nore preferred. The base is used at a nolar ratio of 1 or
greater tineparuieidrallyy 1108 tddres wigte feaspett 105@ helrmespbund) of genera
20 formula [13] or a salt thereof. [008#; Exanmpl es of the solvent used for
this reacti 8@rebirederabdnt ilcdlfariiymngs nited ashe oxgpwst i@f does not af f ect
the reaction, include aromatic 25 hydrocarbons such as benzene, tol uene,

xyl ene, and CREPCcewd: famrarla sifdh s &iiddne: Pt ?anhydr of uran, ani sol e,
et hyl ene gl ycal _dimethyl ether, and diethylene glycol dinethyl ether;

hal ogenat ed H@@Pé&arbons such as 45

This reaction is preferably conducted in the
presence of a catalyst. Examples of the catalyst
include N,N-dimethylformamide. The catalyst is used at

10 a molar ratio of 0.001-1 time, preferably 0.01-0.5
times with respect to the compound of formula [6] or a
salt thereof.

(0076]

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.

[0077]

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




chl orof orm nethyl ene chloride, chlorobenzene, and dichl orobenzene; and
sul fol ane. These can be used in conbination. Preferred solvents include
hal ogenat ed hydrocarbons, and nethylene chloride is nore preferred. 5 The
usage anount of the solvent is, but not particularly limted to,
preferably 1-50 tines (v/w), nore preferably 1-15 tines (v/w the anount
of the conpound of general fornula [1 or a salt thereof. [0082] 10 The
reaction tenperature is not particularly limted but is 0 to 100C,

preferably 0A4Q30Gn The gagtidbddd®yd s Ndsparticularly limted but is
5 mnutes to 50 hours and is preferably 5 mnutes to 24 hours. 15 [0083]

The conmpound [@b7ggneral formula [7] or a salt thereof obtained in this
manner is preferably used in the next reaction w thout isolating. [0084]
20 (3-4) The conpound afxaggiersaaloff aialehid]yl shapidpatredodbyupedt esti ng t he
2 position of the conpound of general formula [7] or a salt thereof with a
met hyl  grouphtilsatrelas tduwls tiintaitete wittiomgne arlomrde ogotd onal diyyl 25
substituted phenyl groups or with an optionally substituted
oxygen-coﬁtagﬁpﬁgdﬁetéﬁ@tﬁ@ﬁQﬂxiwﬂniormﬂQ;iSeﬁﬁﬂfQﬁI¢@-cdﬁ@©cted according

to the preparation_nethod (2-1). 46 .
thionyl halide is used at a molar ratio of 1 or greater

times, preferably 1-10 times with respect to the
compound of formula [13] or a salt therecf.
[0080]

10 Examples of the base used for this reaction
include organic bases such as triethylamine, N,N-
diisopropylethylamine, pyridine, dimethylaminopyridine,
N-methylmecrpholine, and 1,8-diazabicyclo[5.4.0}lundec-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 aromatic

25 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



[ 0085] [Preparation nethod 4 H3CG~\/- HOC4 )OH®RC ~O0OO~00O0~00 [8
[9] [10] [0086] (4-1) 5 The conmpound of general formula [9] is prepared
by oxi di zi ng the conpound of general fornmula (8] w th manganese di oxide in
the presence of sulfuric acid and water. Regardi ng the conmpound of general
formula 10 [8], 6-nethyl-2H chronen-2-one is commercially available for
exanpl e. [0087] The anount of sulfuric,acid and water to be wused for this
reaction is not particularly limted, %Et 15 preferably is 1-50 tines

(viw, mre prolerably Sukfims (W ie AU ool S, sommund of

general formula e sulfuric acid concentration wth respect to

sul furic aci diand owakeh dchd) el ahl M JnR0% fHéan) , cAwriee pisderabl y 35- 75%
(ww), and even nore 20 preferably 45-65% (ww . [0088] A solvent that

does not af f echtiR@tieact | @refeairdip addecht £xanplese dlaldgesatoent, but
not limted as long as it does not affect the reaction, include 25
al i phati ¢ hahggeretethcmpsgr acar et Wuete ash et v ele kre preferred.
5 The usage amount of the socolvent 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 [13] or a salt thereof.
(0082]
10 The reaction 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 isolating.

[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 cptionally

25 substituted phenyl groups or with an optionally
substituted oxygen-containing heterocyclic group. This

reaction is conducted according to the preparation

method (2-1}.



chl oride, chloroform and dichloroethane; and aromatic hal ogenated

hydr ocar bons such as chl orobenzene and dichl orobenzene. These can be used
in conbination. Preferred solvents include aromatic hal ogenated 5

hydr ocar bons, and chl orobenzene is nore preferred. The usage anount of the
solvent is, but not particularly limted to, preferably 0.1 to 10 tines
(v/iw), and nore preferably 0.5 to 3 t%ges (v/w) the anmount of the

conmpound of general fornula [8]. 10 [0089] The nanganese di oxi de used for
this reactionpgiggnot particularly limted, but activated nanganese

dioxide is preferred. Activated nmanganese di oxi de can be obtained by known

met hods i n WhipgBpat-ak iexamel@odls jmanganese sul fate and potassi um
pernmanganate are reacted. In addition, conmmercially available activated

manganese di oxi de_gan.be used, and tha h is industrial N
nass-prepareqibquisffflgbatt I 3062 7].edu_ij1Tﬁb 5.4 noynt of the
manganese di 0¥ d 5,t0 10 tines~Ny#Fwh~ghnd nore pref ;

times (ww the amouft of the conmpound of “general fornula [8] e
manganese di oxi de d&1 be added at one 23%ine, but preferably[i'@lis added

in 2-50 aliquots, and nore preferably, it is added in 8-20 aliquots.
[ 0090] The r%%%%%?n tenperature is not particularly 48

(4-1)
5 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
10 [8], é-methyl-2H-chromen-2Z-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
15 preferably is 1-50 times (v/w), more preferably 3-15
times (v/w) the amount of the compound cf 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
20 preferably 45-65% (w/w).
[ocsgsgl
A solvent that does not affect the reaction
can be added. Examples of the solvent, but not limited
as long as it does not affect the reaction, include

25 aliphatic halogenated hydrocarbons such as methylene



limted but is O to 150C, preferably 50 to 90C. The reaction time is not
particularly limted but is 10 mnutes to 50 hours and is preferably 30
mnutes to 20 hours. 5 [0091] The conpound of general fornula [9] obtained
in this manner is preferably used in the next reaction wthout isolating.
[0092] 10 (4-2) The conpound of general fornula [10] or a salt thereof is
prepared by oxidizing the conpound of ,general fornula [9] with a salt of
hal ous aci d. Exanples of the solvent used for this 15 reaction, but not

particul arlychigitied,asnhene @sn,t ardoes dlofdtetdnd head@act bt i & ncl ude
al i phatic hal ogenat ed hydrocarbons such as net hyl ene chl ori de,

chl orof orm aadodicahledoetanea rarormtsue:thal o gerad eherwehiocatdons such as
chl orobenzene and di chl orobenzene; 20 ethers such as di oxane,

t et r ahydr of uddanhletrbypleerenegl ydolesdi metrhyde etdwst ,irambndbistdtyd @me gl ycol

di met hyl ether; am des such as N, N-di net hyl formam de, N, N-

di met hyl acet &weder rand stlvening -i22qdyrdeolamors;ic i fapg@nriseduch as di net hyl
sul f oxi de;_ al cohol s such as 25 nethanol, ethanol, propanol, 2-propanol, and
but anol ; SkehyAEScarbRNEs AGst G AP ARNCARGH EORR RTFTBT 5] “g%e
acetonitrile; esters such as nethyl acetate and ethyl acetate; nitro
conpounds sulf2§§ AMCHGrehat&eaf@laent 1s, but notparticularly

limited to, preferably 0.1 to 10 times (v/w), and more
preferably 0.5 to 3 times (v/w) the amount of the
compound of general formula [8].

10 [0089]

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
[81.

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




ni trobenzene; aromatic hydrocarbons such as benzene, toluene, and xyl ene;
and water. These solvents can be wused in conbination. Preferred sol vents
include a m xed solvent of ketones, sulfoxides and water, and a 5 m xed
sol vent of 2-butanone, dinethyl sulfoxide, and water is nore preferred.
The usage amount of the solvent is, but not particularly imted to,
preferably 1-50 tines (v/w, and nDre4€referany 3-30 tinmes (v/iw) the
anount of the conpound of general forrmura [9]. 10 [0093] Exanples of the

salt of hal ousnaekd wsedikoh dhhsheackieReachydeochlonobe, bronte, and
iodite. Exanples of the salt include alkali netal salts such as of sodium

and potassi um and al kaltheegehl tretalt isdl tis s yedraisccad cipym it eé@d nore
concretely, chlorite is preferred, and an alkali nmetal chlorite is nore

preferred andusodsunochliomnitied it® evemomy= gdefier matk ferldiglse 3alts can be
used as an aqueous solution. The salt of halous acid is used at a nolar 20
rati o of 1 omigueéatetot P@escuprseferably 1-2 times with respect to the
conmpound of general fornula [9]. [0094] In general, this reaction is
preferably ¢6A8Gdted in the presence of one or nore hal ogen 25 scavengers

selected fromthe groug of dinethyl sulfoxide, sulfamc acid, hydrogen
peroxi de and 2- net hyl Thepgeawevasd athganaial framitlabl & hadgemed

scavengers include dinethyl sulfoxide. 50 i ,
in this manner is preferably used in the next reaction

without isolating.
[0092]
10 (4-2)

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

Examples ¢f the solvent used for this

15 reaction, but not particularly limited as long as it
deoces not affect the reaction, include aliphatic
halogenated hydrocarbons such as methylene chloride,
chloroform, and dichloreocethane; aromatic halogenated
hydrocarbons such as chlercbenzene and dichlorcbenzene;

20 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; alcohols such as

25 methanol, ethanol, propanol, 2-propanol, and butanol;
ketones such as acetone and 2-butanone; nitriles such
as acetcnitrile; esters such as methyl acetate and

ethyl acetate; nitro compounds such as nitromethane and



The ampbunt of hal ogen scavenger to be used is 0.4 tines the anmount (v/w),
preferably 0.4 to 4 tines (v/w) or greater tines with respect to the
conmpound of general forrmula [9]. 5 [0095] Furthernore, this reaction is
preferably conducted under acidic conditions by adding an acid or
buffering agent and is nore preferably conducted at pH 4.0 to 7.0. For the
aci d, exanpl es include organic 10 acidgssuch as acetic acid and formc acid
and mneral acids such as hydrochloric acid and sulfuric acid. M neral

aci ds such as,hdieehlard £ At and Mfé’&éfboﬁ&'gu@lﬁeagrﬁéﬁ%ﬁg and
hydrochloric acid is nore preferred.” For the buffering agent, exanpl es

include 15 sadjiwmrd hydiogenphasphai® vt oot asshase dbhydregeaphogphat e.

I n addition, when t he conmpound of general fornula [9] is used for this
reacti on w t howid hei ngpmbistdatat, tiisfeened | o0l eamt havecaubase added and
is 20 conducted at pH 4.0 to 7.0. For the base, exanples include organic
bases such asiitsicetdpilvam e arketNnds, déwkDpx Dpyd edig | eatee; aydraxi des of
al kali metals or alkali earth metals such as sodi um hydroxi de, potassium
hydr oxi de,> | iMiegmsnidieodi de Zeuituandiyir oxireket hphds @52 akdem agdr oxi de;

and anmoni a water. The preferred bases include sodi um hydroxi de, potassium
hydr oxi de and2t&¥oifi #9%e &rLefarradmorm ke idiage | nodre Dfetefred. [0096]

51
solvent is, but not particularly limited to, preferably

1-50 times (v/w), and more preferably 3-30 times (v/w)
the amount of the compound of general formula [9].
10 [0093]

Examples of the salt of halous acid used for
this reaction include chlorite, bromite, and iecdite.
Examples of the salt include alkali metal salts such as
of sodium and potassium and alkali earth metal salts

15 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 aqueous solution.

The salt of halous acid is used at a molar

20 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

25 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 sulfcxide.



The reaction tenperature is not particularly limted but is -20 to 120C,
preferably O to 50C. The reaction tinme is not particularly limted but is
10 minutes to 50 hours and is preferably 30 5 minutes to 20 hours. [0097]
[ Preparation nethod 5] 60R Rda 2H 3e e [14] OR3a O [ICa] O LIa] 1In the
formul a, R3a and R4a are as descri bed above. Regarding the conpound of
general fornula 10 [14], 1, 3- dlnethoxyggnzene and 1, 3-di et hoxybenzene are
comercially avail abl e for exanple (5-1) The conpound of genera

f I I 15 f 1
ormila [1a] 15 15 pr epaed by fieagt 1 d@%%@ep cd Qsambaedi10a] or a

salt thereof with the conp of general” fornmula [14] in the presence of

an acid. [0099) ExagRl ec0hnlh@taGhdvhg Re-dsadhd1of d M Sto 20 ¢ aaesi on

i ncl ude strong organi c acids such as nethanesulfonlc aci d,
trifluoromet h@aasut:&oglr@a@@rd,tmmd WA tH Xddyre af tmetmemewhgmm@ ati d and

di phosphorus pent oxi The m xture of nethanesul fonic acid and 52
general formula [9].
5 [0095]

Furthermore, this reaction is preferably
conducted under acidic conditions by adding an acid or
buffering agent and is more preferably conducted at pH
4.0 to 7.0. For the acid, examples include organic

10 acids such as acetic acid and formic acid and mineral
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

15 sodium dihydrogenphosphate or potassium
dihydrcgenphosphate.

In addition, when the compound of general
formula [9] is used for this reaction without being
isclated, this reaction can have a base added and is

20 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

25 barium hydroxide; and ammonia water. The preferred
bases include sodium hydroxide, potassium hydroxide and

ammonia water, and ammonia water is more preferred.

[0096]



di phosphorus pentoxide is nore preferred. Wth the mxture of

nmet hanesul foni ¢ acid and di phosphorus pentoxi de, the anount of

met hanesul fonic acid that is wused is 1-50 tinmes (v/w), preferably 2-20
times (v/w) 5 the anount of the conmpound of formula [10a] or a salt

t hereof . The di phosphorus pentoxide is used at a nolar ratio of 0.5-10
tinmes, preferably a nolar ratio of O. 4 times with respect to the
conmpound of forrmula [10a] or a salt thereof. 10 [0100] A solvent that does
not affect the reactiofnpe.capabeiadddedmpbhatselevant ey petrpantiaularly
limted as long as it does not affect the reaction. However, exanples

i ncl ude hal ogenated bydr esarbonsosachcas gbepeirhyliens chl 60Pde, chl orof orm
1, 2-di chl oroet hane, chl orobenzene, and di chl orobenzene; aliphatic

hydr ocar bons such as hg&kaneeandioyncltdhexamsenoni toeot icompaunds. igtidieds

ni tronet hane and nitrobenzene; and carbon disulfide. Wth these sol vents,
one type canbbe 26 USediontewoter SApheucan apel dsedriafecedivhatl on.
Preferred sol vents include hal ogenat ed hydrocarbons, and chl orobenzene is
nmore preférrednurhe toage devgat- of the solvent is, but not particularly
limted to, Ereferably 0.05-10 tines (v/w) and nore preferably 0.1 25 3
times (v/w) tHEB%dhount of the conpound of fornula [10a] or a salt thereof.

[0101] The c?ggggggaggo egg%%%dfggnula [14] is used 53

4a

R

CO,H
[14]

In the formula, R*® and R are as described above.
Regarding the compound of general formula
10 [14], 1,3-dimethoxybenzene and 1,3-diethoxybenzene are
commercially available for example.
(0098]
(5-1)
The compound of general formula [la] is
15 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
20 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



at a nolar ratio of 1 to 10 tines, preferably 1 to 2 tines with respect to
the conmpound of formula [10a] or a salt thereof. [0102] 5 The reaction
tenperature is not particularly limted but is 30 to 150C, preferably 50
to 100C. The reaction tinme is not particularly limted but is 10 m nutes
to 50 hours and is preferably 30 mnutes to 24 hours. 10 [0103] The
conpound of general fornula [la] obtai In this manner can be used in

t he next reaction w thout isolating. ?%104] 15 (5-2) The conpound of

general formyh h[a% hoﬁs e%@%&q@ebw%{ofr@ iH I & Rd eded G af ks reaction
bet ween a reac Ive deriva |ve of the compound of formula [10a] or a salt

thereof and ajgenpeusd fktnd@cgengioali d ooy ard4ipHdEd]rixanpl es of the
sol vent used for this reaction, but not particularly limted as long as it

does not aff pehtbRedeeaghicoamoume! wde nealhegrratletbrds ydracerdonss such as
met hyl ene chloride, chloroform 1, 2-dichloroethane, chlorobenzene and
di chl or obenzesed ial iphat itcmeypdr(odarnbhons efisatakdy IHexldhet iameks c{rel/ whexane
nitro conmpounds such as nitronet hane and nitrobenzene; 54
5 the amount of the compound of formula [10a] or a salt
therecf. The diphosphorus pentoxide is used at a molar
ratio of 0.5-10 times, preferably a molar ratio of 0.5-
4 times with respect to the compound of formula [10al
or a 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, chlorcoform, 1,2-dichloroethane,
chlorobenzene, and dichlorcbenzene; 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



and carbon disulfide. Wth these solvents, one type can be used or two or
nore can be used in conbination. Preferred solvents include nitro
conpounds and hal ogenat ed hydrocarbons, and nitronet hane and 5 net hyl ene
chloride are nore preferred. The usage anount of the solvent is, but not
particularly limted to, preferably 1-50 tines (v/w), nore preferably 1-15
times (v/w) the anobunt of the conpoungf forrmula [10a] or a salt thereof.
10 [0106] Regarding the reactive derivative of the conmpound of formula
[10a] or a sattatheieofrased borl thi 30r caveisonpretampbdy ilndlaude acid
hal i des or acid anhydrides. 15 The acid halide or acid anhydride of the
conmpound of toneslaifhoagspeca sal thehepwapung grfeparadlaby Yi&dctdthg t he
conmpound of forrmula [10a] or a salt thereof with an activator such as

t hi onyl chlogidelt BRargPfehl ori de, phosphorus pentachl oride, acetic 20
anhydri de, and_carbonochloridic acid ethyl ester . The activator is used
at a nolar r&Pi®2bf 1 to 10 tines, preferably 1 to 3 tinmes with respect to

t he conmpound of formnu [10a] ,or a, salt thereof,. |n. additi. i he
reaction ghat resul ts %ﬁeaﬁ@a%FaOHaFFHEQSFtPﬁS 65n€%ﬁh%%f&€§h%ﬁﬁl | a [10a]
or a salt thereo N di hylf ok i de_ i capgbyst at a nolar
ratio of 0.0 1miE?FE%EF %?2?@r§8|35gﬁg51§6é§e??ﬁg &?tﬁo respect to the
compound of formula [108L PbaRc$Bh! t3IRe is not particularly limited

but is 10 minutes toc 50 hours and is preferably 30
minutes to 24 hours.
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 [lal 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,
1,2-dichloroethane, chlorobenzene and dichlorobenzene;
aliphatic hydrocarbons such as hexane and cyclohexane;

nitro compounds such as nitromethane and nitrobenzene;



thereof. [0107] For the acid used for this reaction, exanples include tin
tetrachloride, alumnumchloride, 5 trifluoroborane, and zinc chloride. The
acid is used at a nolar ratio of 1 to 10 tinmes, preferably 1 to 5 tines
with respect to the conpound of fornula [10a] or a salt thereof. [0108]

10 The conpound of general formula [14] is used at a molar ratio of 1 to
10 tinmes, preferably 1 to 2 tinmes withyrespect to the compound of fornula
[10a] or a salt thereof. [0109] 15 The reaction tenperature is not
particul arlyanhi gkt-ednbyti sius £1éd8 .t 0 WEGQC,t hersef evcalblgn=H0 dree M0Ge The
reaction tinme is not particularly limted but is 10 mnutes to 50 hours
and i s preferahl pelQseni put esict er2dcheurcsan 2@ WBED]i] Rrapareat o net hod 6]
HH RS-N~~\ X /1 I\ / 3b/ \ rj: / 3DHOYH2 ORO [3] R5S-N/ 0 ?H2 OR
H2 OH2 Res OrpZprRed Bo[l2@htisn irled Udsr milte RePMIRIUWNARPHNd X are as

descri bed above.
halogenated hydrocarbons, and nitromethane and

5 methylene chloride 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 formula ([10a]
or a salt thereof.

10 [0106]

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

15 The acid halide or acid anhydride of the
compound of formula [l0a) or a salt thereof is prepared
by reacting the compound of formula {l0a] or a salt
thereof with an activator such as thionyl chloride,
oxalyl chloride, phosphorus pentachloride, acetic

20 anhydride, and carbonochloridic acid ethyl ester . The
activator 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

25 of formula [1Ca] 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 to the compound of formula [10a] or a salt



56 The conpound of general formula [20] or a salt thereof is prepared by
reacting the conpound of general formula [2] or a salt thereof with the
conmpound of general forrmula [3]. 5 [0111] The conpound of general formula
[20] or a salt thereof is prepared by performng an alkylating reaction
bet ween t he conpound of general formula [2] or a salt thereof and the
conmpound of general forrmula [3]. 10 [§412] Exanples of the solvent used
for this reaction, but not particularly limted as long as it does not
affect the reaetkeonm, include aromatic hydrocarbons such as benzene,

t ol uene, and xylene; 15 ethers such as di oxane, tetrahydrofuran, ethylene
gl ycol dinethghoggher, and diethylene glycol dinethyl ether; am des such
as 1l-nethyl-2-pyrrolidone, N, N dinethylfornmm de, and

N, N- di met hyl acet ami de; Feet ahes acduchsasl feat orel samk e hirran oramihed ®genat ed
20 hydrocarbons such as nethylene chloride, chloroform

1, 2-di chl or oéfhaHde EhhotebensdAer iged dileligrBharivieide These sol vents can
be used alone or _two or nore solvents can be used in conbination.
Preferabl @ §6lL¢éHPSOPRERTGe @%%bﬁéé“:ém&9£ﬁ9%ﬁme¥ﬂﬁi%?%ﬁn%ﬁuﬁﬁ?%S are

nore preferred. The_usage qmourn of t solvent 1is t, nat par icularly
linited to, BrefelSbRy %a§6° P’ Iﬁ@ S Qﬁ%ﬁ%ﬁh 1= 1 %nes (v/w

the amount %Em%gewg%gp%%%%e%E qen%%% Jg%ﬂgﬂﬁ%[ég fgrﬁthHEIOa] or
a salt thereof.
(0108]

10 The compound of general formula [14] is used
at a molar ratio of 1 to 10 times, preferably 1 teo 2
times with respect to the compound of feormula [10a] 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 1s preferably 10
minutes tc 24 hours.

20 [0110]

[Preparation method 6]

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



57 thereof. [0113] Exanples of the base used for this reaction include
organi ¢ bases such as di net hyl am nopyridine, 5 triethylam ne, and pyridine;
al kali metal hydrides such as sodium hydride; and al kali netal carbonates
such as potassium carbonate and sodi um carbonate. Preferable bases

i nclude al kali metal carbonates such as potassium carbonate and sodi um
carbonate and the |ike, and 10 potassiggn carbonate is nore preferred. The
base is wused at a nolar ratio of 0.5-20 tinmes, preferably 0.5-5 tines

wi th respect to the compeurdm@bgenermfalgdremil adof]lor[20sabt & hereof.
[0114] 15 The conmpound of general formula [3] is used for this reaction
at a nol ar ratiio ohete?@ tismpsepancdd prvefrersalliyndl -the iqegoaund eEspect to
t he conpound of general fornula [2] or a salt thereof. [0115] 20 The
reaction tenpenaredefosmuén dant ictulzasialt |thensaf bt shoe terupe@d
preferably 50 to 120C. The reaction tine is not particularly limted but
is 10 mi nut e8ft gebgraduteorawda d 3dreferably 30 minutes to 24 hours. 25
[0116] Next, the method for preparing the conpounds of formula [5] and
formul a [?2][891§élts t hereof which are used in the preparation of the

present Invention The compound of general formula [20] or a

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

10 [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;

15 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-butancone; halogenated

20 hydrocarbons such as methylene chloride, chlorocform,
1,2-dichloroethane, chlorobenzene, and dichlorobenzene.
These solvents can be used alone or two or more
solvents can be used in compination. Preferable
solvents include ketones, and acetone and 2—butanohe

25 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



58 w Il be described. These conmpounds are prepared by conbining nethods
that are known, but, for exanple, they can be prepared by the follow ng
preparation method. 5 [0117] [Preparation method A] HO 1l CH3 NO I CH3
|1zz~ (HO HNCC 0& X 1!0 [151 HO [121 _ The conpound of formula [15] or a
salt thereof is prepared by, for exanﬁ?@, met hods described in

I nt ernational , Publi.cati on W03/ 042150 panphlet or US 10 patent application
No. 2005/ 0143%58%2°f0118] The conpound of formula [12] or a salt thereof is
prepared by rgﬁg%ing t he conpound of fornmula [15] or a salt thereof with a
t hi onyl haliée, aAd then, 15 in the presence of a base, conducting an

i ntraml ecul ar cycl i zpliLap1E8agti o HALLOLJERr ddhe dthionusdaldile used

for this reaction, exanples include thionyl chloride and thionyl 20
bromni de, and;hbiaayl o¢Bhekd8aisesPaek-er Hed dikke Hylliagiylogialided,s used at a

nolar ratio of 1 or gréater tines, preferably 1-10 tinmes wth respect to
the conpesundrokthgnamliacl 13hdopyaigidhie ;t Bakedfi medb20hydd5decarplas of the
base used for this reaction
as sodium hydride; and alkali metal carbonates such as
potassium carbonate and sodium carbonate. Preferable
bases include alkali metal carbonates such as potassium
carbonate and sodium carbonate and the like, and

10 potassium carbonate is more preferred. The base is
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 therecf.

[0114]

15 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]

20 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.

25 [0l1le]

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



59 include organic bases such as triethylamne, N N

di i sopropyl ethylam ne, tributylam ne, pyridine, dinethylam nopyridine,

N- net hyl nor phol i ne, and 1, 8- di azabicycl o[ 5. 4. 0] undec-7-ene (DBU); and

i norgani ¢ 5 bases such as sodi um hydroxi de, potassi um hydroxi de, sodium
carbonate, and potassium carbonate. Preferable bases are organic bases,
and tributylamne is nore preferred. e base is used at a nolar ratio of
1 or greater tines, preferably 1-5 tinmes with respect to the 10 conpound

of fornula [#5]10peagsakiibbar eofrhesk0E2kpobxanplaes @frddwreadlivent used for
this reaction, but not particularly limted as long as it does not affect
t he reacti oncoimnbchude meohatiscthsthyudeotachons ksuch fas lFeraremies, t ol uene,
xyl ene, and nesitylene; ethers such as di oxane, tetrahydrofuran,
tert-butyl nehdyl cethee, pcyphopdnbyl tivet Bl lemierwy, pramag@id oret hyl ene

gl ycol dinmethyl ether, and diethylene glycol dinethyl ether; hal ogenated
hydr ocar bonsmétitadas 20 chl orof orm mnet hyl ene chl ori de, chl orobenzene, and
di chl orobenzene; and sul fol ane. These can be used in conbi nation.
Preferreddsol 4&Afs include ethers, and tert-butyl nethyl ether is nore
preferred. The usage .anmount  of %he solvent is, but not particularly
limted 25 t 6P pPefaFiBry™eE868% fdes (v/w), nore preferably 1-15 tines
(v/w) the amount of the conmpound of forrmula [15] or_a salt thereof. [0122]

HO CH, 0 CH,
T T
(HO)HNOC

N
[15] HO [12]

The ccmpound of formula [15] or a salt
thereof is prepared by, for example, methods described
in International Publication WO03/042150 pamphlet or US

10 patent application No. 2005/0143434.
[0118]

The compound of formula [12] or a salt
thereof is prepared by reacting the compound of formula
[15] cor a salt thereof with a thiocnyl halide, and then,

15 in the presence of a base, conducting an intramolecular
cyclization reaction.
[0119]

For the thionyl halide used for this

reaction, examples include thionyl chloride and thionyl
20 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.

(01201

25 Examples of the base used for this reaction



60 The reaction tenperature is not particularly limted but is -30 to 30C,
preferably -20 to 20C. The reaction tinme is not particularly limted but
is 5 mnutes to 50 hours and is preferably 55 mnutes to 24 hours. [0123]
The conpound of fornula [12] or a salt thereof obtained in this nmanner can
be used in the next reaction wi thout isolating, but preferably it is 10

i sol ated, for exanple, by the usual nme{hods such as extraction and
crystallization. [0124] [Preparation nethod Bl HOCH3 I \ 0 CH3 | \ O:Br

8 R @2C [ 16] iRc@RGe[ btlyaRi? 2HadekBlsuch G tGHRHY GhBhd& RO 19] R 2C [ 5]

In the formula R6 is as descri bed above. 15 Regardi ng the conmpound of
gener al f or nmdlia scpkopydr ta ydaliti rtche rtenfiu 2¢ eydiroxy -y el hyd . benzoi ¢ aci d
met hyl ester is known for exanple. [0125] (B-1) 20 The conpound of
general for miliaefth¥]l agemotpe 6.1 insy,e et h ko kil s, B34 het hod
descri bed Indiazabicyclo[5.4.0]undec—7—ene (DBU}; and inorganic
5 bases such as sodium hydroxide, potassium hydroxide,
sodium carbonate, and potassium carbonate. Preferable
bases are organic bases, and tributylamine is 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, cyclopentyl methyl ether,
anisole, ethylene glycol 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]



Protective Goups In Organic Synthesis, T.W Geene, John Wley & Sons,
Inc. 1999, third edition, p. 149- 179, 276-280. Stated nore concretely, it
is prepared, 5 for exanple, by reacting the conmpound of general 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 include organic
bases such as di net hyl am nopyri di ne, i et hyl ami ne, pyridine, and

N- net hyl nor phol i ne; and al kali netal carbonates such as potassium
carbonate and sodi um qaEbgRAe i J afdiderh hases: areoorgan cobesesy  and
triethylamne is nore preferred. The base is used 15 at a nol ar ratlo of
1-20 tines, prefieeablytl-is tH3teo WAk, r espeelrata yt ke ccapantd.of general
formul a [16] or a salt thereof. [0127] Regar di ng the benzoyl halide used
for this 20 reaction, Téxamaaes iiarc|tuides bienzoyl mpdttordwbaahy benzbgd

brom de, and benzoyl chloride is preferred. The benzoyl halide is used at
a nol ar rati dusf ik B0 miimmess for flerrablns 128l tigwsrefehrbegpect to the
compound of general fornula [16] or a salt thereof. 25 [0128] Exanples of
the sol vest Osadtesr thi2¢d hcad@-i on, but not particularly limted as |ong
as it does not affect the reaction, include nitriles such as 62
acetonitrile;l%4@eati ¢ hydrocarbons such as benzene,

The compound of formula [12] or a salt
thereof obtained in this manner can be used in the next
reaction without isolating, but preferably it is

10 isolated, for example, by the usual methods such as
extraction and crystallization.
[0124]

[Preparation method B}

. Qi o O

] 8
R °z° [16] [17] R0O,C [18]
—
(]
[19] R 0.6 (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.

[G125]
(B-1}

20 The compound of general formula [17] can be



tol uene, xylene, and nesitylene; ethers such as dioxane, tetrahydrofuran,
ani sol e, ethylene glycol dinethyl ether, and diethylene glycol dinethyl
ether; 5 aliphatic hydrocarbons, such as hexane and cycl ohexane;

hal ogenat ed hydrocarbons such as chlorof orm nethylene chloride,

chl orobenzene, and di chl orobenzene; esters such as nethyl acetate, ethyl
acetate, and butyl acetate; am des sugh as N, N-di nethyl formam de, and N, N
10 di met hyl acet am de; and sul f oxi des such as dinmethyl sul foxide. These can
be used in cepmbpaatidonforPeshewdl, e byolay @fttdidchdlapde ideshet® ¢ hydr ocar bons,
and toluene is nore preferred. The usage anmount of the solvent is, but
not particul Erpyekitiivee§roopsplal Srasint ¢ 5 YNEE i sest (7 WIeFhT e
preferably 1-15 tinmes (v/ t he _ anount_ of the conpound of ge al formula
[16] or a sdrhnt Hédest & PODS9] Tive rleacti ol A iR nj(}g_

ti | | O Lim but_ i -50 to 150C f ly - C. Th
PZ;C][ ?gna':i %&753 ﬁlc—)'g]“éggt'i g@ltl@i‘ilefiniorﬁ%t é:d)rb({ﬁegtiregg'r ﬁ‘lﬂnﬁ %?{%Qﬁg%bur s aﬁd
i f bl 5 i 24 h , 013 - T d of
bonor el T et FTEMEIE, hiebAlty st tinnduhd BR)odier £OMOUNe Of |

O ot 2L 3y EorhiIS 9351 162" d SANARLRRD AR I B2, fP RALLAE epRrati on

the presence of a base,

[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 carbonate. 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 ratio 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



[0131] (B-3) The conmpound of general fornula [19] is 5 prepared by, for
exanpl e, reacting the conpound of general formula [18] with acetate.
[0132] Regarding the acetate used for this reaction, exanples include

pot assi um acetate and sodi um acetate, 10 and potassium acetate is
preferred. The acetate is used at a nolar ratio of 1-10 tines, preferably
1-3 tinmes with respect to the conpounézof general formula [18]. In
addition, the acetate can be prepared in 15 situ. [0133] Exanples of the
sol vent usedaﬁ@tonhtgllﬁea@mqmatHﬂﬂhwﬂﬁoqﬂﬁHQQﬂn%HQQ/45rﬁ@%%ﬁ%%vIong as it
does not affect the reaction, include nitriles such as 20 acetonitrile;
aromati c hde@é&?B@msX§&@ﬁeasa@@hf@ﬁétY%QﬂQKyﬁ$ S&f s A nES|terne

et hers such di oxane, ahydr of ur an, sole t hyl ene col

di net hyl eth %Oxéﬁa dF@FWﬁ@H&O Hﬁ?&r ﬁrﬁe% el ‘}leaﬁnlp\h‘g]?/

hydr ocar bons, hexane and Io exane, 5 ha Q ated pcar bons
M et R Tana o AR A Ehi Y Alﬂ%%a%l oW

such as chlo enzene

di chl or obgnzener, St ar e B9 TE! h|cyACE! alsia il Yo SR AlRox ARG, DUCY

acet at e; es SUC ylfornanlde
d'HEthylacetﬁghg%enﬁ@gds%5%9%%%%%6%%3@d%%‘Qéﬂgﬂmﬂroform, methylene
chloride, chlorobenzene, and dichlorobenzene; esters
such as methyl acetate, ethyl acetate, and butyl
acetate; amides such as N,N-dimethylformamide, and N,N-
10 dimethylacetamide; and sulfoxides 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
15 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
20 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}
25 (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




sul f oxi de. These can be used in conbination. Preferable solvents include
m xed solvents of esters and am des, and a m xed sol vent of ethyl acetate
and 5 N, N-dinethylformam de is nore preferred. The usage anount of the
solvent is, but not particularly limted to, preferably 1-50 tinmes (v/w,
nore preferably 1-15 tinmes (v/w) the anmount of the conmpound of general
formula [18]. 10 (0134] The reaction té®perature is not particularly
limted but is 0 to 200C, preferably 0 to 100C. The reaction time is not
parti cul ar| yprepatred i obumetfios! nizmitles to 50 hours and is preferably 5 15
mnutes to 24 hours. [0135] (B-4) The compound of general fornmula [5] or a
salt thereoflOlslgrepared by hydrolysis of the conpound of 20 general
formula [19]. Stated nore concretely, it is prepared by, for exanple,
reacting the(§ ﬁﬁound of general forrmula [19] with a netal al koxi de.
[0136] For the netal oxi de used, f this 25 reaction | es include
sodi um met hoxi de and shgluﬁ OB EIQ§ﬂf5§iM{ﬁﬁﬁ:%%o& gafg preferred.

x?g?eﬁgglynﬁégép%&% ngﬁhgggf ﬁ%ﬁ?ﬁ%i:f%ﬁ?%¥ al 65 éﬂﬁ%i?def?s used at a
mol ar ratio %%n%r%q %b&ﬁﬁia [18] with acetate.
[0132]
Regarding the acetate used for this reaction,
examples include potassium acetate and sodium acetate,
10 and potassium acetate 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
[1871.
In addition, the acetate can be prepared in
15 situ.
[0133]

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

20 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 cyclohexane;

25 halogenated 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-



preferably 2-3 tinmes with respect to the conpound of general forrmula [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 acetonitrile; aromatic hydrocarbons such as benzene,

tol uene, xylene, and nesityl ene; ethers such as 10 di oxane,

t et rahydr of uran, anisole, ethylene glyedl dinmethyl ether, and diethyl ene
gl ycol dinmethyl ether; aliphatic hydrocarbons such as hexane and

cycl ohexane; dihaltbyénatsdriyigrocambens fsudifess torat ctife et hyl ene
chloride, chlorobenzene, and dichl orobenzene; al cohols 15 such as net hanol,
et hanol , propaAdPxigdepr ofARSIE, Camd PeitSatblin HRATRS A as

N, N- di et hyl f ormam de, and N, N di net hyl acet am de; and sul f oxi des such as
i methyl  SUPFEXFAEDLENG AUAEEES FREIY i 0 st TH C L ofbi FALTon.
Preferabl e solvents include a m.xed 20 .sol vent. of 0 I d ar bons and
al cohol s, and"§ aWﬂ?@&'sgpyeﬁtH&ﬁ%ﬂﬂ%ﬁ%ﬂ?%ﬁufﬁnﬁﬁéy%Jgﬁéfﬁggé&%greferred.

T eyl o NS et A NSRS 5 P o 0l c SR Tile [EREEN 1O

preferably 1-'5 , nore pr times

O et oo RUAY S asmeral e, 8 ol PR Smgenctioney
100C. 66 Ther eaGliraiiRe 1-500ati ey tivouhar Inbdd rpteBerably 1-15
times (v/w) the amount of the compound cf general
formula [18].
10 ([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
15 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
20 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
25 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



but is 5 mnutes to 50 hours and is preferably 5 mnutes to 24 hours.
[0139] 5 The conpounds obtained by the preparation nethods descri bed
above can be isolated and purified by the usual nethods such as
extraction, crystallization, distillation, and colum chromatography. In
addition, with the conpounds used in the 10 preparation nethods descri bed
above, when isoners are present (for eXanple, optical isonmers, geonetric

i soners, and tautoners), all of these isoners can be wused, and in addition
metal salts, afydxades issolseat es, a amd a |raristef 4okhst &89S be used. 15
[0140] Next, the present invention will be described citing exapples and
preparati on exafsiredlybar 3} Kemes eddht G9RRARY orP i DHTOMRW ISP 0 t hese.
For the silica gel, if not stated otherwise, 20 B.W Silica gel BW127ZH
(Fuji Silysi&cogarilcdommidd [AHs used. The mixture ratio in the eluent is
a vol une rati%. For each exanple and preparation exanple, 25 each of the
abbrevi ati ond %$7defi ned as follows. Me: nmet hyl ; THP:. tetrahydropyranyl;

Tro triphenylmethyli DVEQ.AO deuteratedh digetiyds subfoxige 67 014 11
anple 1-1

reaction, 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

10 dioxane, tetrahydrofuran, anisole, ethylene glycol
dimethyl ether, and diethylene glycol dimethyl ether;
aliphatic hydrocarbons such as hexane and cyclohexane;
halogenated hydrocarbons such as chloroform, methylene
chloride, chlorobenzene, and dichlorcobenzene; alcohols

15 such as methanol, ethanol, propancol, 2-propancl, and
butanol; 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 aromatic 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.



H3C\ OO- OHC O OHRC - OO 17 L of water was added dropw se into 79L of
62. 5% sul furic acid, and after adding 13.0 kg of 6 5

nmet hyl - 2H chr omen- 2-one and 13 L of chl orobenzene, 20.8 kg of manganese

di oxide was divided into 8 parts and added at 70-90C. A further 10 L of
62.5% sul furic acid was added dropwi se at 70-90C, and this was stirred for
1 hour at 80-90C. After cooling the reastion mxture, 10 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- Tiuet arerd iwer & iaddeds rartd nart aejueouky | el to@ds
renoved. To the resulting reaction mxture, 111 L of 2-butanone and 13 L
of water weréusdded> anauties drogd¥ ddugireranfhsl A Peiparated, >and 7.8 L of
di ret hyl sulfoxide and 3.9 L of hydrochloric acid were added. 26 L of 25%
sodi um chl ofiifiEt&§uésus IsHtESon was added dropwi se at 15-40C, and this
was stirred f(L)qr %g m nutes at the same tenperature. After stirring the
reaction m xtt{té%dt 20 74-80C for 15 m nutes, the organic |ayer was

separ at e\(/j\ét e65 L of vvah,%(r?r\é\%\?ap%g%gfs tég)tt he Kol gDaniftc}hé aﬁ'reé And: 13 L of 25%

. a .
anmoni a r was adde ., an e aqLPeous Jfayer was

separated. 5g Loty diJR A%, Suldox gﬁémwaose ald:gc?lda'é%%fg}‘?d AEOESe 4 ayer . and

8 L of 25 hydrochl’oric acid was adde ropw se at 40C," and after a

further 8 L ofchydrashbanic acid was addad £8 i sh ORW g 211 65756, thi's vas

stirred at the same tenperature for 30 mnutes. The reaction m xture was
distillation, and column chromatography.

In addition, with the compounds used in the
10 preparation methods described above, when isomers are
present (for example, optical isomers, geometric
isomers, and tautomers), all of these isomers can be
used, and in addition metal salts, hydrates, solvates,
and all crystal feorms 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-dg¢: deuterated dimethyl sulfoxide



cooled, and the solid was filtered, and 9.03 kg of a pale yell ow brown
solid of 2-oxo-2H chronene-6 5 carboxylic acid was obtained. 1H NVR
(DVBO-d6) 3: 6.59 (1H, d, J=9.6Hz), 7.49 (1H, d, J=8.6Hz), 8.12 (1H, dd,
J=8.6, 1.9Hz), 8.20 (1H, d, J=9.6Hz), 8.36 (1H, d, J=1.9Hz), 13.22 (1H,
brs) [0142] 10 Exanple 1-2 260 nL of water was added dropwi se into 1220
mL of 62.5% sul furic acid, and after addi ng 200 g of 6-

met hyl - 2H chr omen- 2- one and 200 nL of chl orobenzene, 320 g of manganese
di oxi de was di0vidded into 8 parts and 15 added at 70-90C. A further 160 nL
of 62.5% sulfuric acid was added dropw se at 70-90C, and this was stirred
for 30 m nut &kaEP1l8019G3C. After cooling the reaction nixture, 1160 nmL of
wat er was added, and 340 nL of 25% anmonia water was added dropw se. Next,

400 nmL of 20 ethyl acetHg 800 nio anone™ d, and the
aqueous | ayer was renpoved! g T8sul t o actron f 1700 nL of
2-but anone” and 200 nl of wat@r ere added, and the organic Igyer was

separated, and 120 nL of dinmethyl sulfoxide and 800 nL of water 25 were

added. 80 nL of 25% anqoniia 4at.eftas,addethedr hvotse 300 dl79f 25% sodi um
chlorite aqueous solution was added dropw se at 25-40C, and this was

stirred for kzheowr satl filhde SamE d,emiel alfdey: Nexing 108, %g nbs of- 25% ammoni a
wat er was added dropwi se into the reaction m xture at 25-35C, and the
aqueous | ayemewdsy1-2H-chromen-2-one and 13 L of chlorobenzene, 20.8
kg of manganese dioxide was divided into 8 parts and
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,
10 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-
butancone were added, and the aqueous layer was removed.
To the resulting reaction mixture, 111 L of Z-butanone
and 13 L of water were added, and the organic layer was
15 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
20 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
25 hydrochloric acid was added dropwise at 30-~40°C, and

after a further 8 L of hydrochloric acid was added



separated. 600 nL of nethanol was added to the aqueous |ayer, and 40 nL of
hydrochl oric acid was added 5 dropwi se. Next, 15.7 g of sodiumsulfite was
added in two parts at 25-30C, and this was stirred for 30 mnutes. After
dropping a further 200 nL of hydrochloric acid at 40-50C, the reaction

m xture was cooled, and the solid was filtered and collected, and 10 144 g
of a pale yellow brown solid of 2-oxo-&#+ chronene-6-carboxylic acid was
obtained. The 1H-NMR in the DMSO d6 was the sane as the values of Exanples
1-1. [0143] dibpEiarpkhé Z5HNG°O, OLOHE 920 HOREredOar kheofsamst er was added
dropwi se into 31 nL of 62.5% sul furic acid, and after adding 5.00 g of 7-
met hyl - 2H chtefearatoge &ded 5nMisMtER -or JFenZSRET PO H Wi Mt anese

di oxi de was divided into 8 parts and 20 added at 70-90%E A further 4 nL of
62. 5% sul f ur FEC&EFd a%ﬁ‘sté‘&déﬁldpoﬁ"ﬁsséﬁgtte‘r@ 0@ 2t Thi’d vies 3tirred for

added. and 9PAL 0¥ 3361 aREiT ket © s HRT (FORYE - Rext, 10 nL of

et hyl acetate %Bd 2%.20 ni. o&a%-b%&%ﬁgﬂﬁLmere added, and the aqueous | ayer

was renovdd. “T6 the %gsﬁlctlldng Peaction mxt ur e, 43 nL 70 of 2-butanone and

o "L S PR W L S pe sepa gty v 3 . of
J=8.6Hz), 8.12 (1H, dd, J=8.6, 1.9Hz), 8.20 ({(1H, d,
J=9.6Hz), 8.36 (1H, d, J=1.9Hz), 13.22 (1H, brs)

[0142]

10 Example 1-2

260 mL of water was added dropwise inteo 1220

mL of 62.5% sulfuric acid, and after adding 200 g of 6-
methyl-2H~-chromen-2~one and 200 mL of chlorobenzene,
320 g of manganese dioxide was divided into 8 parts and

15 added at 70-90°C. A further 160 mL of 62.5% sulfuric
acid was added dropwise at 70-20°C, and this was stirred
for 30 minutes at 80-90°C. After cooling the reaction
mixture, 1160 mL of water was added, and 340 mL of 25%
ammonia water was added dropwise. Next, 400 mL of

20 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 of
water were added, and the organic layer was separated,
and 120 mL of dimethyl sulfoxide and 800 mL of water

25 were added. 80 mL of 25% ammonia water was added
dropwise. 360 mL of 25% sodium chlorite aqueous
solution was added dropwise at 25-40°C, and this was

stirred for 1 hour at the same temperature. Next, 108



mL of 25% sodi um chl orite aqueous sol ution was added 5 dropw se at 15-40C,
and this was stirred for 30 mnutes at the sanme tenperature. The reaction
m xture was stirred at 74-80C, and the organic | ayer was separated. 40 niL
of water and 15 nL of 2-butanone were added to the organic layer. 5 nL of
25% ammoni a water was added 10 dropw se at 30-40C, and the aqueous | ayer
was separated. 30 nL of dinethyl sul fée%i de was added to the aqueous

| ayer, and 3 nL of hydrochloric acid was added dropw se at 30-40C. After
droppi ng a f oLt dér 25% minneh sy dedety ovd adell Ar@BIFe inke sti@s stirred
for 15 30 mnutes at the sane tenperature. The reaction mxture was

cool ed, and ERECEdoONd Mias Wrd 3y &P i C  c 8PPedted 2HFPUE 6P YG of"3F pal e
yel | ow- brown solid of 2-9 o-ZFF%Pro ne-7-carb%§¥%%§ aci d was_obt ai ned.
1H NVR ( DVBOS@BRL8tegt-63 SOPHMLy oy e tHdidnaCl Magp 38Ry 2P (Bif a§UeeYi4 (1H,
d, J=9.5Hz) 0144] Exanpl e _3 I H~1 -- OM, OOS6 kg of
diphosphorusl%¥ﬁ€0xﬁﬁg snﬁﬁégghﬁggqﬁ?%9§ﬁcrﬁﬁ%&nﬁﬁﬁn??égé acid, and
after stirri for. 25 hqur 70- : . o 2 =2 ofrene-6 71
car boxyl iCE) ac%igﬁ’pgﬁ °1. 7%I?x8“f’ clfﬁ'gr g‘o3’&1!5265’%41\/vel‘%rl lésqlﬁ%édl q'%(‘Jgé)lsndA_&f%Q% g of

l,3-dinEthOX¥Q%n§%Q%éW%% %QQQQP@EOQWBS%hiS was stirred for 30
minutes. After dropping a further 200 mL of
hydrochloric acid at 40-50°C, the reaction mixture was
cocled, and the solid was filtered and collected, and

10 144 g of a pale yellow-brown solid of 2-oxo-2H-
chromene-6-carboxylic acid was obtained.
The *H-NMR in the DMSO-dgs was the same as the
values of Examples 1-1.
[0143]

15 Example 2
SO QB 0
—T —
H,C 0o OHC 0" o HO,C 0" o

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 chlorobenzene, 8.00
g of manganese dioxide was divided into 8 parts and

20 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

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

was removed. To the resulting reaction mixture, 43 mL



at 70-80C, and this was stirred for 3 hours at the same tenperature. After
cooling the reaction m xture, 94 L 5 of 2-butanone was added, and 34 L of
wat er and then 55 L of 25% amoni a water were added dropwi se. Next, the
reaction mxture was heated to 65-75C, and the organic |ayer was
separated. 26 L of 2-butanone and 34 L of water were added to the organic
| ayer, and 2.6 L of 25% 10 ammoni a wat®y was added dropwi se. The reaction
m xture was heated to 65-75C, and the organic |layer was separated. The
organi c | ayepfwasbheanede and ?7nl off wsdlevemengaafiesti [47H ©¥F under

at nospheric pressure. 17 L of 4-nethyl-2-pentanone was added to the
reaction 15 Argenie, Lan@r60aE 6FPAEEA&Rol 2aed X MEn 2N Yiat er  were

added dropwi se_at 40-65C._  After stirring,the, K reactjon mxture, for, 30
mnutes at 16udEexififeassd) Pdmlngd PYEES-Ed o @ﬁﬁded"tee‘iﬁ Ay, Olng of a

s obt ai nedMC1ANRRY( EBETAP N o5 46 FEELT Saae a5 BEF (1h a,
355 i) 57 deobtpegor T4y Sanghttidy slatal B0 mifiRn @
158.5 25 2. 0t} ne7 s dRe( Henplral§zetPIrnt? r AR, B2 4,48 H O O
stirred at 74-80°C, and the organic layer was separated.
40 mL of water and 15 mlL of 2-butanone were added to
the organic layer. 5 mL of 25% ammonia water was added
10 dropwise at 30-40°C, and the aqueous layer was
separated. 30 mL of dimethyl sulfoxide was added to
the aquecus 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¢} &: 6.63 (1H, d, J=9.5Hz), 7.80-7.90
20 (3H, m), 8.14 (1H, d, J=9.5Hz)
[0144]

Example 3

6.85 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-2H-chromene-6-



478 g of 6-(2,4-di met hoxybenzoyl)-2H chronen- 2-one was added to a m xture
solution of 480 nL of 5 pyridine, 240 nL of 1-nethyl-2-pyrrolidone and 480
m. of toluene. Next, 454 nL of hydrochloric acid was added dropw se. The
reaction m xture was heated, and while conducting azeotropic dehydrati on,
this was stirred for 2 hours at 200-210C. After cooling the 10 reaction
m xture to 85-110C, 480 nL of N, N- di &t hyl formam de was added, 2.4 L of
wat er was added dropwi se at 85-95C. After stirring the reaction mxture
for 30 m nutesriapxgdiesecithendolid waot fhlcescdgragrd e slgrectadtied21 g of a
pal e yel |l ow- brown 15 solid of 6-(2, 4-di hydroxybenzoyl)-2H chronen-2-one was
obt ai ned. 1HENWRLEDRBESdES & 3sdageshaxyvpenzeny waS6Gd0Rd 4 OPWSP 5Hy) |
7.41 (1H, d, J=8.8Hz), 7.53 (1H d, J:8.5kté, 7.§6-7.88 %%H m, 8. .06 (1H,
d, J=2.0Hz), 8. 18-B91%, PrOothEY ¥rb)St1bTRY FIH, SsNOUET. 85 FRR S&1° [0146]
Example 5-1 73 H O HO oo Ve 25 kg of. pot assi o nat e,
21.0 kg of 6§eT§?£5E¥ﬁ§dro§%58528§%$}5ﬁ-2ﬁfoﬁ§%¥%96%bKﬁhglﬁgLﬁ%&gqbf .
cycl opent yl $E°§lget§%E%eaQQSdahae9§ Lngf 3D A o ety fgimamde.sand this
was stirred for 2 hours at
L of 25% ammonia water were added dropwise. Next, the
reaction mixture was heated to 65-75°C, and the organic
layer was separated. 26 L of 2-butanone and 34 L of
water were added to the organic layer, and 2.6 L of 25%
10 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
15 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-
20 chromen-2-one was obtained.
'H-NMR (CDCl;) &: 3.69 (3H, s), 3.89 (3H, s), 6.47 (1H,
d, J=9.8Hz), 6.52 (1lH, d, J=2.2Hz), 6.59 (1H, dd,
J=8.5, 2.2Hz), 7.35 (1H, 4, J=8.%5Hz), 7.45 (1H, 4,
J=8.5Hz), 7.74 (1H, d, J=9.8Hz), 7.91 (1lH, dd, J=8.5,

25 2.0Hz), 7.95 (1H, d, J=2.0Hz)




5 90-100C. After cooling the reaction mxture, 63 L of toluene, 21 L of
2-but anone and 84 L of water were added. Next, 1.26 kg of potassium
carbonate was added, and the organic |ayer was separated. After adding 11
L of methanol and 21 L of toluene to the organic layer, 10 63 L of solvent
was distilled off under atnospheric pressure. 33.0 kg of 28% sodi um
met hoxi de/ met hanol sol ution was added7dropwi se into the resulting reaction
m xture at 55-65C. This was stirred for 1 hour at the sane tenperature.
The reaction MXx4ure was cool ed, and 15 after sequentially adding 16 L of
hydrochloric acid and 32 L of toluene, 63 L of water was added dropw se at
60- 70C. The d¥gEmMeke |hyer was separated, and after adding 21 L of toluene
42 L of solvent was distilled off under atnospheric pressure. After
stirring the 20 reaction m xt Mor 30 minutes at 75 & 42 L of
cycl ohexane and 42 L of added dr opwi se @ 5C. After
stirring for 30 m nutes Mel EMPETr at ur g,~%He sa¥dywas filtered
and col l ected, and 20. of a pale yellow brondsolid of (E)-3-{5-[4 74
cycl opent yl oxy) - 2- hydr ocXybenzoyl ] - 2- hydr oxypheyl } acrylic acid nethyl
ester was obtained. 1HNWR (DVMSO-d6) S: 1.50-1.80 (6H, m, 1.90-2.00 (2H,
M. 372 (3H 5), 4.85-49% (dH 602, f-4BnEcROx(BER-BY1) ByBchBolth- d
J=16.1Hz), 7.05 (1H, d, J=8'5Hz), 7.44 7.47 (1H m, 7.59-7.61 (1H m,
(7.136 ( )1H, d, 2-J5d6. hd¥)adde®2t 6 1il mOxt JF2. 26EYt 134 86 48H, mbrsk, 11.94

, S

5 pyridine, 240 mL of l-methyl-2-pyrrolidone and 480 mL
of toluene. Next, 454 mL of hydrochloric acid was
added dropwise. The reacticn mixture was heated, and
while conducting azeotropic dehydratiocon, this was
stirred for 2 hours at 200-210°C. After cooling the

10 reaction mixture to 85-110°C, 480 mL of N,N-
dimethylformamide was added, 2.4 1L 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 collected. 421 g of a pale yellow-brown

15 solid of 6-(2,4-dihydroxybenzoyl)-2H-chromen-2-one was
obtained.

'H-NMR (DMSO-dg) 8: 6.38-6.42 (2H, m), 6.60 (1H, d,

J=9.5Hz), 7.41 (1H, d, J=8.8Hz), 7.53 (1H, d, J=8.5Hz),

7.86-7.88 (lH, m), 8.06 (1H, d, J=2.0Hz), 8.18 (1H, d,
20 J=9.5Hz), 10.69 (1H, s), 11.82 (1lH, s)

[0146]

Example 5-1




Example 5-2 0 '~ ~j) HHNe H OHO Na0O OHOO OO0 CO2Me CO2Me 10 8.81 g
of potassium carbonate, 20.0 g of 6- .
(2, 4-di hydr oxybenzoyl ) - 2H-chromen- 2-one and 15.8 g of cyclopentyl bron de
were added to 60 nL of N, N dinmethylformam de, and this was stirred for 2.5
hours at 90-100C. After cooling the reaction m xture, 60 nL 15 of toluene
and 80 nL of water were added. Next, 2.#49 g of potassium carbonate was
added, and the organic layer was separated. After adding 10 nL of methanol
and 30 nL of toluene to the organic layer, 60 nL of solvent was distilled
of f under atnospheri wessure. 31.4 g 2@uof 28% sodi um neph de/ net hanol
sol ution was add w se at 55; LSO t resul ti Il opm Xxture.
t rﬁﬁﬁrer—to of

After stirring T Tie _ vent
was distilled gff)under acf"{rj‘mspherl c] pressufe. The rB3ctf on m xPure was

cooled, and 180 nL 75 of 2-but &che was added dropwi se at 10-25C. After
stirring for 30 mnutes at the sane tenperature, the solgﬁ”m@s filtered
and collected. Next, this solid was added to a m xture solution of 80 nL

of 2-propanol, 5 5.44 ggofform cid, 7.23 f acetic.acid and 16 nl of
water. In addition, a saé%gnggoﬁ%ogokégﬁlblmof:%f% Rl %&@mq% %arbon in
10 nL of “ﬁtefZM@Sd§H9890x9ﬂgnzoyl}—2H“chromen—2—one and 16.6 kg of

(0]

cyclopentyl bromide were added to 63 L of N,N-
dimethylformamide, and this was stirred for 2 hours at
5 90-100°C. After cooling the reaction mixture, 63 L of

toluene, 21 L of 2-butancne 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 L of toluene to the organic layer,

10 63 L of solvent was distilled off under atmospheric
pressure. 33.0 kg of 28% sodium methoxide/methanol
solution 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

15 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 sclvent was distilled
off under atmospheric pressure. After stirring the

20 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-



this was stirred for 3 hours at 40-45C. After cooling the reaction m xture
to 25-35C, 1.0 g of celite was 10 added, and after stirring for 5 m nutes
at the same tenperature, the insoluble matter was filtered of f. The cake
was washed with a m xture solution of 20 nmL of 2-propanol and 14 niL of
water. The filtrate and washing solution were m xed, and after adding 30
m. of 15 water and 20 ng of 3-{5-[4-(cyadl opentyl oxy) - 2-

hydr oxybenzoyl | - 2- hydr oxyphenyl } propi oni ¢ acid nmethyl ester, this was
stirred for ICYowwrentibo2oC: 21opdaexybeéndayeél -dabyddasdrieophilse at 10- 25C
to the reaction mxture, and after stirring for 30 mnutes at 10-20C, 20
the solid was?$i¥+¥F RCidrfeeusy Fgeoten %ﬁﬁe09§PF8ﬁﬁ brown solid of

3-{5-[4-(cycly 2= hydr ox | ] roxypheny pi oni ¢ acid
met hyl ester?hg@ﬁ%dgﬁé%)d% ) The rgﬁw% gﬁ C)ég'mé %B g P% % Bo the 25
val ues of Exanpl 7 7 HH | 0 3.3 nL of
cycl opentyl dh1dé§% gﬁ% % E%agy %tggs EHTCQ boﬁaﬁg_&ePé éggédeO 75 L
of N, N o] m de t of 52 of 46- (2g4: _
d|hydroxybenzoy¢% éﬂfcﬁ?od%gig %%% éSmégHéthred 55P02 47h§6rs at
78-82C. After; copl {19 the, reagsldNey (1H, m), 7.86 (1H, d,

J=16.1Hz), 7.92 (lH, d, J=2.2Hz), 11.20 (1lH, brs),

11.94 (1H, s}

Example 5-2

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
cf potassium carbonate was added, and the organic layer
was separated. After adding 10 mL of methancl and 30
mL 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 solution 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 solvent was distilled off under atmospheric

pressure. The reaction mixture was cooled, and 100 mL



m xture, 125 nL of water and 50 nL of toluene were added, and this was
heated to 40-50C, and the organic |ayer was separated. After adding 125 niL
of 2-propanol to the organic |layer, the solid was heated and 10 di ssol ved.
After stirring the reaction mxture for 30 mnutes at 40-45C and for 1
hour at 10C, the solid was filtered and collected and 22.8 g of a pale
yell ow- brown solid of 6-[4-(cycl opentyboxy)-2-hydroxybenzoyl] -

2H chr onen- 2- one was obtained. 15 'H NVR (DVMBO-d6) 6: 1.55-1.80 (6H m,
1.90-2.05 (2Kf 2mputsrgsics W (AMled)drapwiss. &3 [2+H57., ABEY{1H, d,
J=9.5Hz), 7.45 (1H, d, J=8.8Hz), 7.54 (1H, d, J=8.5Hz), 7.87-7.90 (1H, m,
8.08 (1H, d, s¥Hzring gorg I minptey Ay sihe 192y (ARPehrsYreo F0248]
Example 7 O6H O '0" -. HOO 10 O CO2Me 77|%§3.0 % of 2%9bsodiug1

met hoxi de/ netstvandl “éa1 Jtiilde it AP P spisFon ©R13059 §CoVa8- [ 4-
(cycl opent yl oxy) - 2- hydr oxyhenzoyl 1.- 2H chro - 2-0ne_i 60 ni of toluene
and 60 nL of ar%%elérjf&y.a fH]’lS)tL{/%es @1%2%][% ?ﬁq IP]gf?Eng%JFo%aIﬂ% ts. After

i ce-cool i t-h reaction. n xtur.e f . WAas_ e a is was
adj ust ed ?58 ﬁ’H%f. 2 W h%rﬁncfrcoc%ﬁrlodr’i (?P'aé(;gl_dé) ?\%ﬁ%%tg@ T (gfgl%?hgﬁ éget ate

was added, ang (169N 9N J KA1 orV¥AS SERASEH SFbn At €f . 96di nge 30081 Of
ethyl acetate to

palladium on carbon in 10 mL of water was added, and
this was stirred for 3 hours at 40-45°C. After cooling
the reaction mixture to 25-35°C, 1.0 g of celite was

10 added, and after 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-propanol and 14 mlL 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 }propionic 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-(cyclopentyloxry)-2-
hydroxybenzoyl] -2-hydroxyphenyl}propicnic acid methyl
ester was obtained.

The 'H-NMR in DMSO-dg was identical to the

25 values of Examples 8.

[0147]

Example &



10 the organic |layer, 140 nL of solvent was distilled off wunder

at nospheric pressure. 90 nL of cycl ohexane was added dropw se at 70-75C
into the reaction mxture. After stirring this for 30 mnutes at 65-70C
and for 1 hour at 10C, the solid was filtered and collected, and 15 24.2 g
of a pale yellowbrown solid of (E)-3-{5-[4-

(cycl opentyl oxy) - 2- hydr oxybenzoyl ] - 2- hydr oxyphenyl } acrylic acid nethyl
ester was obtained. The 1HNVR in DMSO-d6 was identical to the values of
Exanples 5-1. 20 [0149] Exanple 8 HH HO O HOO 10 CO Me CO2Me 20.5 kg
of (E)-3-{5-[4-(cycl opentyl oxgp) hydr oxybenzoyl ]2 2 hydr oxyphenyl } acrylic
acid nethyl ester, 5.47 4R, odi um 78

formate were added to 62 (HE 4353 08 kg of 5%
pal | adi um on carbon in 2 of wat&F was added) and this was stirred for 7
hours at 40-45C. After®cdoling the reactioff nixture to 25-35C, 2 kg of 5
celite was added. After stirring for 5 mnutes at the sane tenperature,

the insol uble matter ey féh&gregopggfﬁ dy%hgfgﬁrgemgﬁdegh@d m%%h a

m xture solution of 41 nolCan Tﬁe trate and

t he washin t | ayer el S separ at ed.
Af ter addiggi%%ﬂ%#%gh%ﬁ%{;ﬂ%%?ﬁ%}ﬁ%?% 5@@&&9@8'?5 Y Eo ﬁ Ka P

dimethylformamide solution of 25.0 g of 6-(2,4~

dihydroxybenzoyl)-2H-chromen-2-one. This was stirred

5 for 4 hours at 78-82°C. After cooling the reaction
mixture, 125 mL of water and 50 mL of toluene were
added, and this was heated to 40-50°C, and the organic
layer was separated. After adding 125 mL of Z-propanol
to the organic layer, the solid was heated and

10 dissolved. After stirring the reaction mixture for 30
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.

15 H-NMR (DMSO-de¢) &: 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 (1lH, d,
J=9.5Hz), 7.45 (1H, d, J=8.8Hz), 7.54 (1H, d, J=8.5Hz),
7.87-7.90 (1H, m), 8.08 (1lH, d, J=2.2), 8.18 (1lH, d,
J=9.5), 11.67 (1H, brs)

20 [0148]

Example 7

D — OO0

CO,Me



organic layer, this was stirred for 1 hour at 10-20C. 82 L of water was
added dropwi se at 10-25C into the reaction mxture, and after stirring for
1 hour at 10- 20C, the solid was filtered and collected, and 18.0 kg 15 of
a pale yell owbrown solid of 3-{5-[4- (cyclopentyl oxy)-2-hydroxybenzoyl)-2-
hydr oxyphenyl } propi oni ¢ acid nmethyl ester was obtained. 1H NVR (DVSO d6)
8: 1.50-1.80 (6H, nm, 1.85-2.00 (2H, my, 2.61 (2H t, J=7.6Hz), 2.83 (2H,
t, J=7.6Hz), 3.58 20 (3H, s), 4.85-4.95 (1H, m, 6.45-6.49 (2H, m, 6.92
(1H, d, J=8.3Hz), 7.42-3B47 3H 9% aodion (uethersde/mgphgroliH, s) [0150]
Example 9 No CH3 MnTrN O CH9 HO O 25 20.0 g of

6- met hyl - 1, 2-358 isox &80 -Bidad @ a P HFopyPT dPhelaBd®85%0[§of
triphenyl methyl chloride were added tao 100 of nethyl ene,chloride, and
this was stirfe@ B INAHY 412 Cﬁ%@f%%ﬂﬂ%lf-;%‘f%rgﬁﬁa"%z%ﬁ of' 20%

sodi um hydr oxi de _aquequs 5 solutio e added to the act) m xture, and
t he organicﬁﬁﬁfgr ¢ Qﬂiﬂﬁ éﬁgﬁgdﬁ o] %QT%Q%;'maéﬁl%x%ggcted with 20
mL of met hyl ene .chloride, an e r i aye r onmhj 70 nmL
of the soﬁzeneagﬁés%ﬂé%ﬁIﬁ%é#é%%f%ﬁdgﬁmggﬂ%épH%?F%fpﬁggsg?g?ggﬁdeﬁgo 10 nL

of 2-pr Opano're%i%qg%ﬁ%deo,?%%ffof he, oL Vgt aM@sqdi shil tgdsof f under

at nospheri c pressure.
was adjusted to pH 1.2 with hydrochloric acid. Next,

90 mL of ethyl acetate was added, and the organic layer
was separated. After adding 30 mL of ethyl acetate to
10 the organic layer, 140 mL of solvent was distilled off
under atmospheric pressure. 90 mlL 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 solid was filtered and collected, and
15 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-ds was identical to the
values of Examples 5-1.
20 [0149]

Example 8

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

ester, 5.47 kg of acetic acid and 5.47 kg of sodium



wat er was added to the reaction m xture, and after stirring for 30 m nutes
at 10-25C, the solid was filtered and collected, and 46.0 g of a pale
yell ow 15 solid of 6-nethyl-2-triphenyl nethyl-1, 2-benzi soxazol - 3(2H)-one
was obtained. 1HNWR (DMSO-d6) S: 2.36 (3H, s), 7.03 (1H d, J=8.CHz),
7.18-7.33 (10H, m, 7.43-7.47 (7H, n) [0151] 20 Exanple 10 CHa O\ Br
Tr-N/ -~ Tr -NO 0 24.0 kg of 6-nethylg2-triphenyl nethyl -1, 2-

benzi soxazol -3(2H)-one and 18.6 kg of N bronosuccinim de were added to 48
L of chl or obefzeneie wesoladion of 023D kf dfp2pRanazobi &( 2uép2hsion

di met hyl val eronitrile) in 4.8 L of nmethylene chloride 80 was added
dropwi se 5 tites3 elferks 10hout pel¥adgec. onaAtasbosompl éli hgotfheater
instillation, this was stirred for 1 hour at the_same tenperature. 96 L of
met hyl ene  cHI®Y i#teD, AN%gtivts cepsrativged Epr26941898dSuRts 4Ry dokt de
aqueous solutjon, 0.77 kg of sodiumsulfite and, 48 wat er were added
to the reacti%é%#ﬁ)&?ﬁ%%éh1ﬁﬂfiﬁ%%?ﬁb?% Hatterewhs ?#Fggr%d 1¥9 3hd the
cake was shed. with 72 of ne |l ene, chloride. The filtrate d washi ng
sol ution ﬁ%?éx%%ﬁﬁrﬂﬁf %é%ﬁ%he %E%%ﬁi%tiﬁrfagefoﬁag ?éﬁgﬁgﬁeaF %gf of

et gg'hggiecch'@JméﬂeueﬁgeJat&gepfm@tﬁébf&bfﬂgeegﬁ 794 8:97ckaqof

off, and the cake was washed with a mixture solution of
41 L of Z-propancl and 20 L of water. The filtrate and
the washing scolution were mixed, and the organic layer
10 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
15 of a pale yellow-brown solid of 3-{5-[4-
(cyclopentyloxy)-2-hydroxybenzoyl}-2-
hydroxyphenyl}lpropionic 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
20 (3H, s), 4.85~4.95 (1H, m), 6.45-6.49 (2H, m), 6.92
(iH, d, J=8.3Hz), 7.42-7.47 (3H, m}, 10.40 (1H, brs},
12.07 (1H, s)
[0150]

Example 9

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




acid dinmethyl ester were added to the organic layer, and this was stirred
for 4 hours at 40-50C. 48 L of water and 14 L of 20% sodi um hydr oxi de
aqueous solution 15 were added to the reaction m xture, and the organic

| ayer was separated. The aqueous | ayer was extracted wth 24 L of

met hyl ene chloride, and the organic |layers were conbined, and 24 L of

met hyl ene chl ori de was added, and 21079 of the solvent was distilled off
under 20 atnospheric pressure. 24L of acetone was added to the reaction

m xture, and #0931 @fof heysbliveatands3di 8t 9l pédtréPhendwetitdospheric
pressure. 96 L of 2-propanol and 24 L of water was_added dropw se, and the
solid was fifteretlanttedl #@de@dioahdl 2BlookgmeFhy1GRPt EhdEFiLdSof 25

(oo ) AT ISP 2 PR s gl 3210 gpepesgobtal ned

J=8.0Hz) 81 ‘L01521 le 11 igH HSOC : --'%)H% z (HO) HNOC 350
3 of - hydr oXiE 1T SRt hyT) Bohz B TP HoREERYP. 28LEFUSnd 16D g of
o s 5L VR BL1 08T SEREC L0 T LGLTEL AR olicer
added drOp“jﬁﬁrgéﬁmk layer was separated. The aqueous layer was
extracted with 20 mL of methylene chloride, and the
organic layers were combined, and 70 mL of the sclvent
was distilled off under atmospheric pressure, and 100
10 mL of 2-propanol was added, and 40 mL of the solvent
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 é-methyl-2-triphenylmethyl-1,2-benzisoxazol-
3(2H)-one was obtained.
'H-NMR (DMSO-dg¢) 6: 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

O CH, o Br
Tr-N — 3 Tr-N

0 0

24.0 kg of 6~methyl-2-triphenylmethyl-1l,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



this was stirred for 3 hours. To this, 2.1 L of water was added and 850 niL
of solvent was distilled off under 10 atnospheric pressure. Then, 196 nL of
hydrochloric acid was added at 40-50C. The result was stirred for 30

m nutes at the same tenperature, and 116 nL of hydrochloric acid was added
dropwi se. After filtering solids, 291 g of N, 2-di hydroxy-4 15

(hydr oxynet hyl ) benzam de was obtained g the formof a pale

yel |l owi sh-white solid. 'H NVR (DMSO-d6) 8: 4.46 (2H, d, J=5.8Hz), 5.26 (1H,
t, J=5.8Hz) ,wds ERIdedH,dichpwli=8e 24zf) imdés 8&vEa, Lshou¥. 82 701BD°@, J=8. 2Hz),
9.28 (1H, s), 11.39 (1H, s), 12.25 20 (1H, s) [0153] Exanple 12 HO OH HO
| O ~~ NO' AfitleCiconfH@HNQC ¥iHO) HNOG Hoetion b0t hiis ofapgeshyrend ERKori de
was suspended 82 10.0 of N, 2-di hydr oxy-4- ( hydr oxynet hyl ) benzam de. To
this, 0.21 nil dfous N—tditﬂﬁ AT iR eres Wase addef. L Thf sme{B¥18B8l ed and 8. 36

mL of thionyl chloride was added drogwi se %Jnder igg; cooling. After 2 hours
of stirring Fihisredt ity ¥eretnceint o of LoPfent*waS9dr8tilled off

under 21U Sl BB ol UE{SREL Ao AL NEC B0 USRI AR Of
the results avr\@c{ e:leStII. rJtEdwgtoér 1w§9é”a&ée<5 hteo S@HE reaction mixture.

The insoluble matter was filtered off, and the cake was
washed with 72 L of methylene chloride. The filtrate
and washing solution were combined, and the organic

10 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 agueous solution

15 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 solvent was distilled off under

20 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

25 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 (174, m),

7.58 (1H, d, J=8.0Hz)



10 tenperature. After adding 20 nL of water and 50 nL of acetone, 50 niL of
solvent was distilled off under atnospheric pressure, solids were
filtered, and 6.45 g of 6-(chloronethyl)-1, 2-benzi soxazol-3-0l in the form
of a pale yellow sh-white solid was obtained. 15 1H NVR (DVSO-d6) 6: 4.91
(2H, s), 7.39 (1H, dd, J=8.1, 1.1Hz), 7.65 (1H, s), 7.76 (1H, d, J=8.1Hz),
12.41 (1H, s) [0154] Exanple 13 N, (8% C THP-NOC HO O 20 (1) In 20
nmL of methyl ene chl ori de was suspended 1.00 g of

6- (chl or onet D521, 2- benzi soxazol - 3-o0l, and to this was added 27.0 ng of
pyridi ni um p- tol uenesul fonate and 0.596 niL of 3, 4-di hydro-2H pyran. This
was stirred fioramidiendurs at roomtenperature. 25 Solvent was distilled off
under reduced pressure, and 83 the obtained residue was purified by silica

gel colum chromat ogr aphyH@ ~yhexane : et Ry te = 3:1). As a
result, 1.10 g of 6-(chloro I)-QKQLeLiahydro- OH
2H pyran- 2-yl) -1, 2- benzi,£0xez0f- 3( 2H) - one iwo)uReC 5 of a white solid.
This served as a seed crystal. (2) In 75 nL of methylene chloride, 5.00 g
of 6-(chloronethyl)-1, 2-benzi soxazol -3-ol was suspended, and to this was
added 0.137 g of pyrididiQny pef tothuedesxy fé4nikyacodyaathel PBeREoHE
3, 4-di hydro-2H 10 pyran. This was stirred for 8 hours at room
acid methyl ester and 160 g of hydroxylamine
5 hydrochloride were added to 700 mL of methanol. Under
heating reflux, 1.11 kg of 28% sodium
methoxide/methancl soluticon was added dropwise, and
this was stirred for 3 hours. To this, 2.1 L of water
was added and 850 mL of solvent was distilled off under
10 atmospheric pressure. Then, 196 mL of hydroechloric
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-
15 (hydroxymethyl)benzamide was obtained in the form of a
pale yellowish-white sclid.
1H-NMR (DMSO-dg) 6: 4.46 (2H, d, J=5.8Hz), 5.26 (1lH, t,
J=5.8Hz), 6.78 (lH, d, J=8.2Hz)}, 6.85 (1lH, s), 7.62
(1H, d, J=8.2Hz), 9.28 (1H, s), 11.39 (1H, s}, 12.25
20 (1H, s)
[0153]

Example 12
D
{HO)HNOC (HO)HNOGC 4o

In 50 mL of methylene chloride was suspended



tenperature. To the reaction m xture was added 30 nL of water and an
organi c | ayer was separated. An aqueous |ayer was extracted with 10 nL of
net hyl ene chloride, and this along with the organic | ayer was 15 washed
wi th an aqueous saturated sodiumchloride solution and dried with
anhydrous sodium sul fate. Solvent was distilled off under reduced
pressure, and 20 nL of diisopropyl ether was added to the obtained
residue. A seed crystal was added and, after 30 20 m nutes of stirring at
room tenperatlte) sobf ds$, dedehyfirbkeréd (hpdobkgmatbybdbgnabmide. To

6- (chl oronet hyl )-2- (tetrahydro-2H pyran-2-yl)-1, 2-benzi soxazol - 3( 2H) - one
in the form dffhiies pal eZS/elhllaoMisMrMhﬁireeSb}{ilﬂormBmWR ¢BVSeddey.8: Thiss- 1. 55
(2H, m, 1.62-1.77 (1H, 25 1.85-2.00 (2H, nL 2.00-2.15 (1H, m,
3.57-3.64 (1M&s rﬁOO%efé9ar3d9% BGHL npf Ehegn@Hc %yrl§e4wa§ sddeciH, m,
7.42 (1H, d, %58 C}tg 7.62 (1H, s),. 7.83 g d, J=8.0Hz) 84 [0155]
Exanpl e 14 NG @YLS wn%ﬁrA@%rCO%bl@rn BLRE of hﬁ’éFﬁyPénétéI‘TIr fidde, 5. 00

g of 6- (chloro g% % 1, 2- be |sox I-3- i 59 g of % tr| genylnethyl
chlori de ahd 2 é%% ?l$@r?ﬁ %uggeﬁa Yeghavesi Fred hours at
room tenper at Uftedmér&taﬁ‘t? rg@%% gg‘ﬁéég{n‘?e 1500, oL yaLep;apd 15 nt of
net hyl ene chlOr Wer e adc e result was

mixture was added 13 mL of methylene chloride, 4.64 mL

of pyridine was added dropwise at 20-30°C, and the

results were stirred for 1 hcur at the same

10 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-o0l in the form

of a pale yellowish-white solid was obtained.

15 'H-NMR (DMSO-d¢) &: 4.91 (2H, s), 7.39 (1H, dd, J=8.1,

1.1Hz), 7.65 (1H, s), 7.76 (1H, d, J=8.1lHz), 12.41 (1lH,

s)
10154]
Example 13
o 0
HO 0
20 (1) In 20 mL of methylene chloride was

suspended 1.00 g of 6-(chloromethyl)-1,2~benzisoxazol-
3-0l1, and to this was added 27.0 mg of pyridinium p-
toluenesulfonate and 0.596 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




stirred for 5 mnutes under reflux and heating. After 10 cooling the
reaction mxture, 2.50 g of silica gel was added. After insoluble matter
was filtered off, the cake was washed with 10 nL of nethyl ene chlori de.
The filtrate and the washing solution were conbined and, after adding 8
mL of nethylene chloride and 15 nL of 15 water, 45 nlL of sol vent was
distilled off under atnospheric pressgre. To the reaction m xture, 35 niL
of acetone was added and 33 nL of solvent was distilled off under
at nospheri c prlessirtez irAfd ercatdiiagr29 plrofiedabegr sisdakbedgewere it er ed
and 11.3 g of 6 20 (chloronethyl)-2-triphenyl methyl -1, 2-benzi soxazol -
3(2H) - one wasSToped etk dpny hee Fermt bf hexpate: yeLhphi shetahiet & Sollild. i H NWVR
(DVBO-d6) 3: 4.79 (2H,.s), 7.19-7.50 (17F& m, 7.60 (1H, d, J=8.0Hz) 25
[0156] 85 EXdngt &9 Ho 1110w S |61 (@ lpeprrethd) Te-ErErahgaro= | 00
(HO HNCC - ~ ) HNOC &go - ~ 0O 10.5 k f ,
N, 2- di hydr oxy=A-HytFoxyet iy "Q%%%hﬁ?ﬁ%g%ﬁﬂ3é?ﬁb‘R@ean the form
N, N- di net Iﬂggq;qhgqueQﬁj(gdd to 105VL of nethélgne cthEide. To this,
14. 3 kg of T Hi oyl " chiorite wad" addel o opti Se>UfideF KE5Eitng ref I ux,
and then the result was stiyfeffor SeNOM S Blne chiloride, 5.00 g of
6- (chloromethyl)-1,2-benzisoxazol-3-0l was suspended,
and to this was added 0.137 g of pyridinium p-
toluenesulfonic acid and 2.98 mL of 3,4-dihydro-2H-
10 pyran. This was stirred for 8 hours at room
temperature. To the reaction mixture was added 30 miL
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 diisopropyl 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-2H-pyran-2-yl)~1,2-benzisoxazol-3(2H) -one
in the form of a pale yellowish-white solid.
1H-NMR (DMSO-dg) &: 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 (1H, s), 7.83 (1H,

d, J=8.0Hz)




the sane tenperature. Then, 11 L of solvent was distilled off under

at nospheric pressure and, at 20- 30C, 24 L of nethylene chloride and 13.6
kg of 10 triphenyl nethyl chloride were added. To this, 4.31 kg of pyridine
was added dropw se and stirred for 4 hours at the sanme tenperature. To the
reaction mxture, 21 L of water was added, and an organic |ayer was
separated. An aqueous |ayer was extragtted with 11 L of nethylene 15
chloride. To this, along with the organic | ayer were added 21 L of water
and 2.10 kg dPidsllite. Then, at 20-30C, 12.6 L of a 20% sodi um hydr oxi de
aqueous solution was added dropwi se. After insoluble matter was filtered
of f, the cak&*mE®.®asled with 21 L of 20 nethylene chloride. The filtrate
and the washing solution were conbined and 57 L of solvent was distilled

of f under atnospheric pr ~¢ifo the _r én xture was added 53 L of
2-propanol, and 53 L OH;:Ei:nfatawas-di@ﬁW of f under atnospheric 25
pressure. To the reactiggn m xture was addgd 53 L of 2 86 propanol. After
46 L of solvent was distilled off under atnospheric pressure, the result
was stirred for 30 mnutes at 15-20C. Solids were then filtered to obtain
17.6 kg of 6-(chl oronetlimy|50- 2wt ra fp lerby ynletriyy | Bl Ay 2ddenzi Goxazof - 8¢ 2H) - one
inthe formof a pale vyellow sh-white solid. The 'H NVR in DVSO d6 mat ched
t he val ue frdmhlexamgitdyid -1,@®Enzisoxazol-3-0l, 7.59 g of

5 triphenylmethyl chleoride and 2.20 mL of pyridine were
suspended and stirred for 5 hours at room temperature.
To the reaction mixture, 15 mL of water and 15 mL of
methylene chloride were added, and the result was
stirred for 5 minutes under reflux and heating. After

10 cooling the reaction mixture, 2.50 g of silica gel was
added. After inscluble 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

15 water, 45 mlL of sclvent 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;

20 (chloromethyl)-2-triphenylmethyl-1l, 2-benzisoxazol~
3(2H) -one was obtained in the form of a pale yellowish-
white solid.

'H-NMR (DMSO-dg) &: 4.79 (2H, s), 7.19-7.50 (17H, m),

7.60 (1H, d, J=8.0Hz)

25 [0156]




10 Exanple 16 Tr-NO [ Br Tr-NO ! Et2 0 O 30.0 g of

6- (bronmonet hyl ) -2-tri phenyl net hyl - 1, 2- benzi soxazol - 3(2H)-one and 13.9 niL
of diethylamne were added to 90 nL of N, N-di nethyl formam de. This was
stirred for 50 minutes at roomtenperature. Ethyl 15 acetate, nethyl ene

chl oride and water were added to the reaction m xture, and an organic

| ayer was separated. Water and hydrockg=oric acid were added to the organic
| ayer, and an aqueous | ayer was separated. An organic |ayer was extracted
with water aneganwbether with the 20 aqueous layer, 180 nL of acetone was
added and 13 nL of a 20% sodi um hydr oxi de aqueous sol uti on was added
dropwi se. Solids rhhered to obpﬁtjjéigz g ofo cl 0

(di ethylam n -tri phesy h 2- benxi I -3@2.5)&19?& Es
obtained in 9ﬁgﬁﬁorn1of a 25 pah@ﬁbgglomﬁsh-mhitemsolid. 87 1HAWR
(DVMBO-d6) S: 0.94 (6H, t, J=7.1Hz), 2.42 (4H, q, J=7.1Hz), 3.56 (2H, s),
7.18-7.34 (11H, m), 7.45-7.51 (7H, s) [0158] 5 Exanple 17 o ~NEt2 o 1 C
TIN(, - TrNI&O0 0 D09 kpotf N(drdthydlaokped méhhglroRymethyl)

tri phenyl net hyl - 1, 2- benzi soxazol - 3(2H)-one and 5.1 nL
benzamide and 0.10 kg of N,N-dimethylformamide were

Ci

added to 105 L of methylene chloride. To this, 14.3 kg
5 of thionyl chloride was added dropwise under heating

reflux, and then the result was stirred for 6 hours at
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
cf water was added, and an organic layer was separated.
An aqueous layer was extracted with 11 L 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 aqueous
solution was added dropwise. After insoluble matter
was filtered off, the cake was washed with 21 L 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-propancl, and 53 L
of solvent was distilled off under atmospheric

25 pressure. To the reaction mixture was added 53 L of 2-




of ethyl chlorocarbonate were added to 60 nL of nethylene chloride. This
was then stirred for 3 hours 10 at roomtenperature, and 140 niL of

2- propanol was added dropwi se into the reaction m xture 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

(chl oronet hyl)-2-triphenyl met hyl - 1, 2- gnzi soxazol - 15 3(2H)-one in the form
of a pale yellow sh-white solid. 1HNWVR (DVMBO-d6) S: 4.80 (2H, s),
7.18-7.50 (1gtbpadol. 7. B0tétHi6dL JIESsOMEENOWES] dibxdriylesl TELTr-NO NZ Cl
_~Tr-NC Br 0 0 20 10.0 g of 6-(chloronethyl)-2-triphenyl nethyl -

1, 2- benzi soxazdtr 3§ Bipspher i85pmesehirby otbet masa ldndas2 423 nyegf fsodi um
brom de were added to 80 nL of N 88 nethyl-2-pyrrolidone, and this was
stirred for 305nihetes at 55-800. /ﬁ$@&i@%oW$ﬁ@ thenr gadtpsRdntRture, 20
mL of 2-propanol and 50 nmL of water were added _dropw se and SO|IdS wer e
filtered to ebtain 47whi ke SLsBrilghleremehtailned WMHlPESEGHMEEE 1l of

br omoet hapne _and 2.42 of sog m br om de re added to 80 .,nL of N

net hyl - 2- Byr%owa%aélsgﬁazm %ﬁ% ~8PPr 18d Hh6r TP THoGE 2afP3% 60C. After

cooling the reaction m of 2-propanol and 50 nL of water were
added drODMA%%ff BlaﬁawébF dg° éé?e filtered to obtain 9.04 g of 6

(bromomet hyl ) - 2- tr'pheﬁxénfﬁfw&alig Bﬁ@élégk%%%ﬁéﬁi¥ﬂé value from

Example 14.
[0157]

10 Example 16

0 Br o Et,
N — o TN
0 o

30.0 g of 6-(bromomethyl)-2~triphenylmethyl-
1,2-benzisoxazol-3(2H)-one and 13.9 mlL of diethylamine
were added to 90 mL of N,N-dimethylformamide. This was
stirred for 50 minutes at room temperature. Ethyl

15 acetate, methylene chloride and water were added toc 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

20 aqueous layer, 180 mL of acetone was added and 13 ml of
a 20% sodium hydroxide aguecus solution was added
dropwise. Solids were filtered to obtain 22.2 g of 6-
(diethylamino)methyl-2-triphenylmethyl-1,2-
benzisoxazol-3(2H)-one was obtained in the form of a

25 pale yellowish-white solid.



one in the formof a white solid. i HHNWVR (DVBO-d6) S: 4.72 (2H, s),
7.20-7.51 (17H, m, 7.58 (1H, d, J=8.0Hz) 15 [01601 Exanple 19 HO M O Me
O~i CN-J( i HO HONH 50.0 g of N, 2-di hydroxy-4-net hyl benzam de was
added to 350 nL of tert-butylmethylether, and 38.1 g of thionyl chloride
was added dropwi se at -1-0C. This was820 stirred for 30 mnutes at the sane

and thi s was T oY )5 oy Sl B, B S74-CRE) "1 Bacti on 1 W ure, 20

and this was &t €act’i on 'ure, 200

veis 25 SeparSTA0LREhG 1000201 B4t of -T2 D of 20% SOl niBs.  Futdr ox) de

was 25 separ 0 sodi um 89 hydr oxi de
aqueous squ%%gn 8 d 5.0 g of celite were added. After insoluble matter
was filtered'off,"the cake was washed with 100 nL of water. The filtrate
and the waslﬁb@%ﬁol ution were conbi ned and an aqueous | ayer 5 was
separated. To the aqueous |layer, 10 nL of acetone and 50 nL of acetic acid
were added agx4QppRCi7After stirring at the same tenperature for 30

m nutes, solids were filtered to obtain 40.1 g of 6-nethyl-1,2

benzi soxazol -3-ol in the {or dlig pal e yell +g. 10 "H-NWR (CDCL3) S:
2.51 (3H, s), 7.13 (1Hr—4 oMY, e TN

0

20.0 g of 6-(diethylamino)methyl-2-
triphenylmethyl-1,2-benzisoxazol-3{ZH)-one and 5.1 mL
of ethyl chlorocarbonate were added to 60 mL of
methylene chloride. This was then stirred for 3 hours

10 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-

15 3(2H)-one in the form of a pale yellowish-white solid.
14-NMR (DMSO-dg) &: 4.80 (2H, s), 7.18-7.50 (17H, m),

7.60 (1H, d, J=8.0Hz)

[0159]
Example 18
o ci 0 Br
Tr—N —a TN
o 0
20 10.0 g of 6-(chloromethyl)}-2-triphenylmethyl-

1,2-benzisoxazol-3(2H) -one, 35 mL of bromoethane and

2.42 g of sodium bromide were added to 80 mL of N-



7.21 (1H, s), 7.65 (1H, d, J=8.0Hz) [0161] Exanple 20 HBr H NzZ: \[ 1%
Tr-NpI. I Il HOOOimTr-NO1Ilk OO0 10 CXRCH3 0 CO2CH3 12.5 kg of
3-{5-[4-(cycl opentyl oxy)-2 15 hydroxybenzoyl] - 2-hydr oxyphenyl } propi oni c
acid nethyl ester, 15.6 kg of 6-(bromonethyl)-2-triphenyl nethyl -

1, 2- benzi soxazol -3(2H)-one and 4.49 kg of potassium carbonate were added
to 125 L of acetone. This was stirredkgor 5 hours under heating ref | ux.
After 20 cooling the reaction m xture, 29 L of water was added, 2.9 L of
hydrochl ori cmaehg1vwaspaddedidoapy 26d ands seld ds iverel fidt eréd. This
resulted in 19.7 kg of 3-

{5-[ 4- (cycl opentyl axyps2eh§dr oxgbeazoybdi 2nf( Bhexoe2ctipiphamEiuret hyl -

3-di hydro-1, 2- benzi soxazol -6 90 yl)nethoxy] phenyl } propionic acid nethyl
ester in the20f nkno6f 2appabenyd| ko SH- WA 0 sEiter. WERLNVRAVEO d6) S:
1.55-1.78 (6H, m, 1.90-2.00 (2H, m, 2.63 (2H, t, J=7.6Hz), 2.93 (2H t,
J=7.6Hz), 3.490pBipggHang) scligs. wegs (fmterﬁed ERPRALN & W 4B 6. 51 (2H,

m, 7.13 (1H, d, J=8.3Hz), 7.22-7.25 3H 7. 30- 7f§in§ degnéne 42-7. 56

(10H, m), 57.831i4H dhe ybgagnsd wis. fs)35[6‘%62?]

and 2.42 g of sodium bromide were added to 80 mL of N-
methyl-2-pyrrolidone, and this was stirred for 1 hour
at 55-60°C. After cooling the reaction mixture, 20 mL
of 2-propancl and 50 mL of water were added dropwise
10 and solids were filtered to obtain 9.04 g of 6é-
(bromomethyl)-2-triphenylmethyl-1,2-benzisoxazol-3(2H) -
one in the form of a white seolid.
'H-NMR (DMSO-dg) &: 4.72 (2H, s), 7.20-7.51 (174, m),
7.58 {(1H, d, J=8.0Hz)
15 [0160]
Example 19
HO Me Jo) Me
O?Ij — ")‘D
HO'NH HO

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

20 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

25 separated, and 100 mlL of water, 42 mL of 20% sodium



10 Preparation Exanple 1 HH O Tr-HI, OONN I/ OO0 CQ2CH3 HO CO2H
(1) 300 g of 3-{5-[4-(cycl opentyl oxy)-2-

hydr oxybenzoyl ] - 2-[ ( 3- oxo- 2-t ri phenyl net hyl - 2, 3-

di hydro-1, 2- benzi soxazol - 6-yl ) met hoxy] phenyl } propionic acid nethyl ester
was added to a m xture of 1200 nL of 15 nethyl isobutyl ketone and 600 niL
of nmethanol. 43.5 nL of sulfuric acidgaas added dropw se under
ice-cooling. This was stirred for 1 hour under water-cooled, and then
stirred for hyheukide aignebes ablradmr enmperatUre.of Afdlerteddtng 1200 nL of
wat er and 200 nL of 20% sodi um 20 hydr oxi de aqueous sol ution, the result
was stirred atderioonmiiferperaiswlebiler n30 tamwas Gaind sid dsf veriehefil tered
to obtain 167 g of 3-{5-[4-(cyclopentyl oxy) - 2- .

hydr oxybenzoybke2 wp3 whayptesk yith2-16éh #ils sariteg 91 The filtrate and

yl ) met hoxy] phenyl } propionic acid nethyl ester in the form of al e
yel | owi sh-whithe gaishdng( P 1k 1pgn War eI and D FAYFORS {6‘5&[’%—‘

beng Soxasol Y65y FFRECAGE phary 115 GERBALE Achir st 1)1 e <t br 58k RTs pended.
R R e R TR
erperature. TS SSRC L0 Sie MDA SRl I Ald Srasslusti o to

were filtered to obtain 40.1 g of 6-methyl-1,2-

benzisoxazol-3-0l in the form of a pale yellow solid.

10 'H-NMR (CDCLs;) &: 2.51 (3H, s), 7.13 (1H, d, J=8.0Hz),
7.21 (1H, s), 7.65 (iH, d, J=8.0Hz)
[0161]

Example 20

? H o Br
o) o
HO O TN )D/\

CO,CH, Y

12.5 kg of 3-{5-[4-(cyclopentyloxy)-2-

15 hydroxybenzoyl]-2-hydroxyphenyl}propionic acid methyl
ester, 15.6 kg of 6-(bromomethyl)-2-triphenylmethyl-
1,2-benzisoxazol-3(2H)-one and 4.49 kg of potassium
carbonate were added to 125 L of acetone. This was
stirred for 5 hours under heating reflux. After

20 cooling the reaction mixture, 29 L of water was added,
2.9 L of hydrochloric acid was added dropwise, and
solids 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-



acid, solids were filtered. The obtained solids were dissolved in a

m xture solution of chloroformand nethanol. After washing with water
solvent was distilled off under reduced pressure to obtain 22.5 g 15 of
3-{5-[4-(cycl opentyl oxy) - 2- hydr oxybenzoyl | - 2-[ ( 3-

hydr oxy- 1, 2- benzi soxazol - 6-yl ) met hoxy] phenyl } propionic acid in the form
of a light yellow sh solid. 92 CLAIM®»d. A nethod for preparing a
benzophenone derivative represented by the general fornula: [Fornula 20]
H HO\ | | ql(R8bhoxkPph2rnyRéprOpwkearei mcRea medprds @t anralsxy group;
and R 3b represents a cycloal kyl group, or a salt thereof, conprising:
subj ecti ng afbemzophenpaéedgeildariipvd-—whdpresedtiéd by the general fornul a:
[Formula 16] Rda \ 1 | OR3a O wherein R3a and R4a represe al kyl
group, to a HdEfky(MFOndeledst ilor X d -gp’ie\/e(%{'bé‘??z'or}h'eﬁfré‘[ﬁ%r Fé}?ﬂive

repr n he for :
epresented by the torgula, TROrMA2 17 o3 (2n, ¢, 7=7.682), 3.49

5 (3H, s), 4.88-4.94 (1H, m), 5.33 (2H, s), 6.46-6.51
(2H, m), 7.13 (1H, d, J=8.3Hz), 7.22-7.2>5 (3H, m),
7.30-7.34 (7H, m), 7.42-7.56 (10H, m), 7.63 (1H, d,
J=8.0Hz), 12.00 (1H, s)

[0162]

10 Preparation Example 1

(1) 300 g of 3-{5-[4-(cyclopentyloxy)-2-
hydroxybenzoyl]—z—[(3-oxo—2—triphenylmethyl—2,3—
dihydro—l,2—benzisoxazol—6—yl)methoxy]phenyl}propionic
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-cocoled, 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 agqueous solution, the result was stirred at
room temperature for 30 minutes and solids were
filtered to obtain 167 g of 3-{5-[4-(cyclopentyloxy)-2-

hydroxybenzoyl]*Z—{(3—hydroxy~1,2—benzisoxazol—6—




HOH or a salt thereof, then subjecting the 93 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 fornula: [Formula
18] HOR'" wherein R 3b is as defined above, or a salt thereof, then

subj ecting the benzophenone derivative or a salt thereof to a ring-opening
reaction in the presence of a base t®pive a benzophenone derivative
represented by the general fornmula: [Formula 19] H HO\ | | ORsb cH ~H
R~ O wher ei nyRendeahdxR] Bhearé }as cgebinied aghiol @etdry la ssdlar ithditedf, and

t hen subjecting the benzophenone derivative or a salt thereof to a
reducti on reéetrimont aZPaAenﬁﬁﬁé@Wﬂ@P‘wﬁéﬁéTﬁﬁéjéibenzophenone derivative

represented by the general formula:. [Formula 22
P Y g (2} In 182 mL of methanéi] 26 0 g of 3-(5-[4-

(cyclopentyloxy)-2-hydroxybenzoyl] -2-[ (3-hydroxy-1,2~
5 bpenzisoxazol-6-yl)methoxy]lphenyllpropionic acid methyl
ester was suspended. After dropping 78 mL of water of
10.5 g of sodium hydroxide at rcom temperature, the
result was stirred for 30 minutes at the same
temperature. The reaction mixture was added to water.
10 After adjusting to pH 1.5 with a 6 mol/L hydrochloric
acid, solids were filtered. The obtained solids were
dissolved in a mixture solution of chloroform and
methanol. After washing with water, sclvent was
distilled off under reduced pressure to obtain 22.5 g
15 of 3-{5-[4-{cyclopentyloxy)-2-hydroxybenzoyll-2-[(3-
hydroxy-1,2-benzisoxazol-6-yl)methoxy]phenyl} propionic

acid in the form of a light yellowish solid.



HHO\ I I OR3b 9H2 X R O wherein Rea represents an al koxy group; and R b
represents a cycloal kyl group, or a salt thereof, conprising subjecting a
benzophenone derivative represented by the general formula: [Forrmula 21] H
HO\ | ORBb @ A wherein R 2a and R 3b are as defined above, or a salt
thereof, to a reduction reaction. 3. The_preparation nethod according to
claim1l or 2, wherein R2ais a methoxy9 roup and R 3b is a cycl opentyl
group. 4. A met hod f or preparing 2- oxo§%$;@$ronene carboxylic acid
represented by the general formula: a 34] HRC OO or a salt

t hereof, conpyising oxy% fb P8 geg§¥ %;Fg%}%ﬁhgoggﬂzgpﬁgﬁohgpresented by

t he general fornula ornu 3
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 feormula:

[Formula 16]

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

{Formula 17]

or a salt therecf, then subjecting the



w th manganese dioxide in the presence of sulfuric acid and water to give
2- oxo0- 2H chronene car bal dehyde represented by the general fornmula:

[ Formula 331 HOC O O and then oxidizing the conpound by a salt of hal ous
acid. 5. The preparation nethod according to claim4, wherein manganese
di oxi de is active manganese di oxide; and a concentration of sulfuric acid
with respect to sulfuric acid and water®?s 35-75% (W w) . 6. The

ti t hod ding to claim4
et hyl - 2+ chiSHAPBIGIET R HERTHIS E R dhbntBEERat oFo an

general o mi R e 8 o D Ko ChetE gy B PR ETGS Ea?e{f o
2 bond. R3S e A P T P h o i e e and Ra

are the sane shmeach is a hydrogen atomor an al kyl group, provided that
when Rl is a hydrogen atomand R2 is an al koxy group, R3 is a cycl oal kyl

group and R4 f[mommula 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
the general formula:

[Formula 19]

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.
2. A method for preparing a benzophenone
derivative represented by the general formula:

[Formula 22]



hydrogen atom or a salt thereof. 8. The benzophenone derivative or a salt
thereof according to claim7, wherein RL is a hydrogen atomand R2 is a
nmet hoxy group or an ethoxy group or Rl and R2 taken together form a bond;
R3 is a cyclopentyl group and R4 is a hydrogen atomor R3 and R4 are the
sane and each is a hydrogen atom a nethyl group, or an ethyl group,

provi ded that when Rl is a hydrogen atonfand R2 is a nmet hoxy group or an
et hoxy group, R3 is a cyclopenfyl @roup and R4 is a hydrogen atom 9. The
benzophenone derivative or Rereof according to claim7, wherein RL
is a hydrogen atom R2 is group or an ethoxy group; R3 is a

cycl opentyl group; and R4 HREL om

wherein R*® represents an alkoxy group; and R*"
represents a cycloalkyl group, or a salt thereof,
comprising subjecting a benzophencne derivative
represented by the general formula:

[Formula 21]

wherein R?® and R*® are as defined above, or a salt
therecf, to a reduction reaction.

3. The preparation method according te claim 1
or 2, wherein R** is a methoxy group and R*® is a
cyclopentyl group.

4. 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-



95
chromen-2-one represented by the general formula:

[Formula 32]

B
H3Cm
o "0

with manganese dioxide in the presence of sulfuric acid
and water to give 2-oxoc-2H-chromene carbaldehyde
represented by the general formula:

[Formula 33]

=2
O O

and then oxidizing the compound by a salt of halous
acid.

5. The preparation method according to claim 4,
wherein manganese dioxide is active manganese dioxide;
and a concentration of sulfuric acid with respect to
sulfuric acid and water is 35-75% (w/w).

6. The preparation method according to claim 4
or 5, wherein methyl-2H-chromen-2-one is 6-methyl-2H-
chromen-2-one or 7-methyl-2H-chromen-2-one.

7. A benzophencone derivative represented by the
general formula:

[Formula 36]




96

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?
igs an alkoxy group, R® is a cycloalkyl group and R! is a
hydrogen atom, or a salt thereof.

8. The benzophenone derivative or a salt thereof
according to claim 7, 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
group, provided that when R' is a hydrogen atom and R?
is a methoxy group or an ethoxy group, R’ is a
cyclopentyl group and R* is a hydrogen atom.

9. The benzophenone derivative or a salt thereof
according to claim 7, wherein R' is a hydrogen atom; R’
is a methoxy group or an ethoxy group; R’ is a

cyclopentyl group; and R' is a hydrogen atom.




