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1 DESCRI PTI ON PROCESS FOR PRODUCTI ON OF

3- [ 5- [ 4- ( CYCLOPENTYLOXY) -
2- HYDROXYBENZOVYL] - 2- [ ( 3- 0X0- 2- SUBSTI TUTED-
2, 3- Dl HYDRO- 1, 2- BEZI SOKAZOL- 6- YL)

METHOXY] PHENYL] PROPI ONATE ESTER AND | NTERMEDI ATE FOR

THE PROCESS TECHNI CAL FI ELD [ 0001] The

present invention rel abeSCROPAIOEt hod for preparing

3-{5-[4-(cycl opentyl oxy) - 2- hydr oxybenzoyl1]-2- 5

[ (BROXBS 2- E@BSPR@DU@@IQNSQEiﬁyﬁ5o{4 PCHEh2PEBRAEOKY b=

yl ) met ho en ro |on|c aci d ester and an
|ntern@mé§ QNﬁgﬂggO qqﬁﬁﬁiTUTED‘

[(3- gydon§CXC2og§ %@gigéaﬁE%¥Ségﬁ Senzoytl -2

10 2 T-55b4) eL‘%é*ﬁ{zf&%@mﬁfﬁﬁﬂ%?§$§ﬁ%."I?  action

and has an osteo Tﬁiﬁﬁﬁ% |on
furthernore, it S very sa as excellent

phar macoki netics andphg ¥gEUgRbEep8s an antirheumatic
agent (Non-patent docunent

TECHNICAL FIELD
[0001]

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

intermediate thereof.

BACKGROUND ART
[0002]

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

T-5224 is prepared by deprotecting 3-{5-[4-
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T-5224 is prepared by deprotecting 3-{5-[4- 2

(cycl opent yl oxy) - 2- hydr oxybenzoy1] - 2-[ ( 3- oxo0- 2-

substi tut ed- 2, 3-di hydro-1, 2- benzi soxazol -

yl ) met hoxy] phenyl | propi oni ¢ acid ester (henceforth,
referred to as T-5224 interpediate) (Patent docunent
51). The T-5224 internediate is prepared by
I eagtibgefit (DoRUPARLAYHYoRyhBREBOXYARE NYB)oko22~

benzi soxazol - 3(2H) - one (henceforth referred to as
psepat atuoad+nt erdedydre-1; 2ybenzfsokapabdaethyl ) - 3- 10
( met hoxymet hoxy) - 1, 2- benzi soxazol e (henceforth

rel eretdoxypl phepyéparapionitneeidedbsbee 1hehcafohth,
3-(5-[4 cl opent yl oxy) - 2- hydr ox benzoyl] 2-
hy@f@iyﬁﬁeéyl?ﬁrﬁp gatclatramadinye) esPeEeheARErBRER
referred to as preparation internedi ate 2) (Patent 15
détunent 1). However, preparation

[ [ aration_internediate . 1-2 both

kggir3?2&22@&%’i;?ﬁggpgﬁﬁgfm?ﬂé§tﬁofﬁ PESDaFEd PY
SBREE B?gga?ggférﬁ))ﬁ%?ﬁg%igO%VOEM?FBXX AEcRLPeL) oY

1 bot h
|BLAETEOLALE: 13 {oAnd aﬁéfﬁg%ﬁ%ﬁggr%ﬂtEégggF?EeE%n% o

p59§§Q9£€§o§U?Hté§mé&hé€é gel ) cgkupm BBBQHﬁ&E&g@Pth
(d) have low yield (e) use raw materi al s ich are

25méangeiagshanrd) haye-Behi §Boka%btet YnéabkoboaRt B¥Ferred
met hyl ether). The preparation nmethod for

ptepasapreparateonedhatemadhasedi appaskshsdehSagdthat
Iéyézépentyloxy)—2—hydroxybenzoyl]~2—
hydroxyphenyl}propionic acid methyl ester (henceforth
referred to as preparation intermediate 2) (Patent
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.

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

The preparation method for preparation

intermediate 2 has drawbacks such as that it (f)
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3 requires conplicated procedures such as distillation
and col um chromat ography and (g) uses extrenely
expensi ve, flanmmable and self-reactive reagents
(azodi car bonyl compounds such as diethyl 5
azodi car boxyl ate and dii sopgopyl azodi carboxyl ate),
and (h) a large anobunt of al um num chl ori de waste
st i pas Whbahl f gtk d epreosph exst seah neatdissillation
gener at ed. By reacting preparation

| anh @r oethiran ecledmatopr epay adnon (g ht eserdéateedelywi t h
preparation 10 internediate 2, the T-5224
i@XE%m&dV@teél@MQﬁbbeeapdepalédrﬁévéiﬁ¢aﬁ@@@ﬁ@tguch as
that they are all (i) oil substances, (j) and for

i Soradiaarperygk, 0@@ﬁ@anSp$@@%d@$e§lga%h as silica ge
col umm chromat ography are requir

p%ca%%faﬂ%ﬁx%% ? ned a%liorirowﬁp%a %Sﬁr‘?m%}ﬁ*éa?at gnd

preparatio

lé?oa‘?i PeEEah e Pk nanrar AR Snfor LB, TRAEECeh P son
L2002k Jé peLuediab e Br ofugty2a£an; DeqRhepared. from

ronene C oxy I C acCl or a“sa er eof .

Exa”p'es of gt h PG ah peLhod ofic diate 1-1
2- 0X0- 2F+ch?%n§%g£§ar oxy??% ac?d or egg?tl?hgreof °r

Iﬁgéyggatigﬁ EXEOPhEdi hE% B-pefed pRephigbisht er

brom nati ng 6-nethyl - 2H 25 chromen-2-one and reacting
Wi hbe hexanet 8yb gnehet rapppe, ihydrabyshseandhaxi dagi on
are conducted (Patent docunent 2); (B) a nethod of
rongperedi hgva drawaatksasudhessethahi theyysaobt alhedi)
by several processes fromp- 4 hydroxybenzoic acid or
anigssepsthecesf (MNonapdt énr declabhng2fheg€) gompihsd
for ring-closing of p- hydroxybenzoic acid or an ester
thepeefiur@Bnspabens dbéiifdngeld) colBnaChEPRaECPR2RAYCATS
after conductlng 5 Knoevenagel condensation of
3T eBRHY394- hydr oxybenzoic acid and mal ei ¢ acid,

heati ng and, decar boxyl at L0gat e conducted (Non-pat ent

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

[0003]

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-ZH-chromene
carboxylic acid or a salt thereof include, for example,
(A) a method in which after brominating 6-methyl-2H-
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-
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However, the preparation nethod (A) has drawbacks such
as that it (k) requires conplex 10 procedures, (1)
there are many types of reagents and they are

expensi ve. The preparation nmethod (B) has
drawbacks such as that (m) fhe ring-closing reaction
is at high tenperatures, (n) there are many steps, and
(BydtbeyBedboareagblyotypasestereagentsfandohhpytane
expensi ve. Preparation nmethod (C) has
diavbacks 8uch(@s dhaetfp) forhasnbewlysehd. of p-
Preparation nethod (D) has drawbacks such as that (Qq)
thedsoaybengosabstadceri snegpenasi vheaadf ((Noropahent
decar boxyl ating reaction is at high tenperatures.
N@@ﬂ@@@nioa>rngaétai@etb@@paﬁawhéﬁhoﬁfﬁeéxézpﬁEHFéﬁéne
carboxylic acid or a salt thereaof haye not been ,
SARPSYERRERY. CPOOBRF2DEOPAPENS ~EBEMeRAf ~RYdroxybenzoic

I nt ti bl i ti W)03/ 042150 hl P
dgeﬁﬁ}?%‘fﬁ%?hﬁ?%mé% onSPabubei ot BRcBeaBgs BEon8o re
5 - v Arthriti Rh
Sﬁé‘ﬁ%%%?f?ﬁ%y?gfs%é RERUIERE B socunent o: Chom
Pharm B , ) - -
docunent 3t s e ptépafatlsi Aofflog ML R
drawbacks such as that it (k) requires complex

procedures, (l) there are many types of reagents and

they are expensive.

The preparation method (B) has drawbacks such

as that (m) the ring-closing reaction is at high

temperatures, (n) there are many steps, and (o) there

are many types of reagents and they are expensive.
Preparation method (C) has drawbacks such as

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

that (g) the starting substance is expensive and (r)

the decarboxylating reaction is at high temperatures.
Methods for industrial preparation of Z-oxo-

2H-chromene carboxylic acid or a salt thereof have not

been satisfactory.

[0004]

Patent document 1: International publication

WO03/042150 pamphlet

Patent document 2: International publication

W02004/050082 pamphlet
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Non- pat ent docunent 4: Annali di Chimca (Rone) 1966
Vol. 56 (6), p. 700-716 [0005] 10There is a strong
desire for a preparation nethod that can easily

mass- prepare T-5224 using inexpensive raw naterials
and that is safe for human Hodi es and does not have a
| arge environnental inpact. D SCLOSURE OF THE

| NMVEENT A €DK 4 5008Q6éntUntder AheseitosadRheans, 2006 poesedbt
i nventors conducted intensive research, and as a

resul t$28hey found that (1) a benzophenone
derivative represented by general 20 fornula £1£:
[Fornpf ety decwherki A: Rl Chepr eBears. aBuydr ogeh4t oWl -
and R2 represents an al koxy group, or RI and R2 taken
tdgethefliepféddnt a bond; R3 represents a cycl oal kyl

roup and R4 represents a_hydrogen ato nd, R4
N NG S repr §%ntgh§mh%f38&ef§8iow}§r p-
a€ gég%g group, provided that when R is a hydrogen
atd *R2 is an al koxy group, R3 represents a

gMégfﬁéfﬁhtgéggBméﬂg e rﬁR%g%f”&% @h@%??%%?ﬁoﬁé?nl98%

ereo I'S an | npor prepara

i pLernegi age i g thgopseparation 10 of preparation
in%ernedigtg 2? (2) a benzophenone derivative

reppesented by general fornula [2]: [Formula 6]

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
[0006]

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

[Formula 1]
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wherei n R2a represents an al koxy group; and R3b 15
represents a cycl oal kyl group, or a salt thereof, can

be prepared easily by subjecting a benzophenone
derivative represented by the general fornmula [la]: 7
[Formula 2] wherein R3a ang R4' represent an al kyl
group, to a deal kylation reaction to give a
benzephenpherserd @t t v ea riepd esgat egt by dhe Rormagmesents
[Ib]: 5 [Formula 3] or a salt thereof, then

sabj etkbryg gheupenzmphénmmélﬁémakﬁn\upqmﬂansmdpresent a
t her eof fo an al kylation reaction in the presence of a
baeadt oRyYi wzaemwpme@m?eoaubwbagm@ raipd eRermanr asent s

the general fornula [I¢]: 10 [Formula 4]
a hydrogen atom, or R and R* are the sSame and each

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, orva salt thereof, is an
important preparation intermediate in the preparation
of preparation intermediate 2;

(2) a benzophenone derivative represented by general
formula [2]:

[Formula 6]

g C
;E: [2]

wherein R?® represents an alkoxy group; and R®
represents a cycloalkyl group, or a salt thereof, can
be prepared easily by subjecting a benzophenone

derivative represented by the general formula [la]:
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wherein R3b 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 8 base to give a benzophenone derivative
represented by the general fornmula [id]: [Formula 5]
wherein R2a and R3b are as defined above, or a salt 5
t hesemhilaapy then subjecting the benzophenone
derivative or a salt thereof to a reduction reaction;
(3) a 6-(hal onmethyl)-1, 2-benzd soxazol - 3(2H) - one
derivative represented g&neral formula [3]:
[Formula 7] 10 wherei epresents a nethyl group
that is substit i or nore optionally
substituted ph angsgptional |y
substituted ofygen-contai ning erocyclic group; and
X represents_g _habogen atfg%]is val uabl e as an

pr epar ati onO’nt &7 nedi at e T-5224, 15 and, in

particular, a conpound in which R5 is an optionally
substituted triphenyl methyl or tetrahydro2H pyran-2-yl
gfBeBetR) Ri s 289 & | FIMERSn He FEHI1Y2 Fb)

"SR gh R L PO SLAOLLLY, (e L8R RLoRE S o
CoLUTRLGhE TP 00L BV, L] f By pared oL o yield

€s,

) does not
[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]:

[Formula 4]

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

thereof to a ring-opening reaction in the presence of a
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have a | arge environnental inpact, (h) can be mass 5
prepared using i nexpensive raw materials, and is
superior to known preparation internmediate 1-1 and
preparation internmedi ate 1-2; (4) a

6- (hal onet hyl ) - 1, 2- benzi soxgzol - 3(2H) - one derivative
represented by general fornmula [3]: 10 [Fornula 9]
whesei to Ryiasda Xoen eophefehe n@dr abavevecaspbespneparied
easily by protecting the 2 position of 6-nethyl-1, 2-
benei sexazal - Beohubat h1d] met hyl group that is
substituted with one or nore optionally substituted 15
phEayhugaobps, or an optionally substituted
oxygen-cont ai ni ng heterocyclic group to give a

6-nmet hyl- 1, 2- benzi sq@azodH3(2H) - one derivative
represented by general] folmula [4]: [Formula 8] 20
wherein RS is ag pedRqbove, followed by

hal ogenati on;
6- (hal onet hyg~< D OR®(2H) - one derivative
represented by g ral fornula [3] [Formula 13]

wherein R6 and X e as [datkri bed above, can be

prepared 5 easily[by reacting a (hydroxynethyl)benzoic

aci d ester derkxtattge represented by general fornula

[5]: [Formula 10] HO

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

derivative represented by general formula [3]:

[Formula 7]

0 [3]

wherein R’ represents a methyl group that is substituted
with one or more optionally substituted phenyl groups,
or an optionally substituted oxygen-containing
heterocyclic group; and X represents a halogen atom, is
valuable as an preparation intermediate for T-5224,

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



10

15

20

R0O20 OH (51 wherein R6 represents an al kyl group, or
a salt thereof, wth hydroxylam ne or a salt thereof
to give a 10 (hydroxynet hyl)benzhydroxanm c aci d
derivative represented by fornula [6]: [Formula 11] HO
(HOHNOC OH [6] or a saltgthereof, then reacting the
(hydr oxymnet hyl ) benzhydroxam ¢ acid derivative or a
sptépdbed heienduwi tbihbi coyblbal pdecetiheassubpkchisng
the resulting conmpound or a salt thereof to an
i st aowl eell aploycl czabmanhogeaphion (dh theppepseadeadf
a base to give a 6-(hal onethyl)-1, 2-benzi soxazol - 3- ol
high yield, (e) is safe for human bodies, (g) does not
have a large environmental impact, (h) can be mass
prepared using inexpensive raw materials, and is
superior to known preparation intermediate 1-1 and
preparation intermediate 1-2;

(4) a 6-(halomethyl)-1,2-benzisoxazol-3(2H)-one
derivative represented by general formula [3]:

[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-3-0l with a methyl group that is
substituted with one or more optionally substituted
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]
0 CH,
o] [4]

wherein R® is as described above, followed by

halogenation;



11 derivative represented by general formula [7]:
[Formula 12] wherein X is as described above, or a
salt thereof, and then protecting the 2 position of
the 6-(halonethyl)- 5 1, 2-benzi soxazol -3-0l derivative
or a salt thereof with a mgthyl group that is
substituted with one or nore optionally substituted
phenys @+ onpsomethab) ept Pepahkyssubhabilt8t 2H) —one
oxygen-cont ai ni ng heterocyclic group; (6) the T-5224
i déeivediat erppepaertefir by yheecohpbdaonduld 6BIlgenera
formula [2] or a salt thereof and a conpound of
géhermbléotilla [3] is a solid that is handled easily;
(7) 2-oxo-2H chronmene carboxylic acid represented by
general forml add0 g;nula 16] or a salt
t her eof caﬁ‘r’bﬁ' pr @ edsily by oxidizing
nmet hyl - 2H chr ongp—2oife represented by general formula
8]: [Formula 14
S o} [3]

wherein R® and X are as described above, can be prepared
easily by reacting a (hydroxymethyl)benzoic acid ester
derivative represented by general formula [5]:

[Formula 10]

Iio:I:::]/A\OFI
R’0.C

2 [56]

wherein R® represents an alkyl group, or a salt thereof,
with hydroxylamine or a salt thereof to give a
(hydroxymethyl)benzhydroxamic acid derivative
represented by formula [6]:

[Formula 11]

|10:I:::]/A\OF|
(HO)HNOC [6]

or a salt thereof, then reacting the
(hydroxymethyl)benzhydroxamic acid derivative or a salt
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
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12 with manganese di oxide to give 2-o0x0-2H chronene
car bal dehyde represented by general fornmula [9]:
[ Formul a 15] and then oxidizing the conpound with a
salt of halous 5 acid, and in particular, by oxidizing
t he conpound of general formula [8] w th nmanganese
di oxide in the presence of sulfuric acid and water,
t Herdoapaurdreprgernaral ber geharkd] fosmpilepdred at
hi gh yield, and because manganese which is a side
pfoduntilesldissol ved 10 by the reaction solvent, no
speci al procedure is needed to renove nanganese, and
furthernore, ¢ S of general fornula [10] or a
salt thereofyof purf'ty is prepared by a sinple
ity havi ng to i solate the conpound of
general fornufa [9], 1%76Pd the present invention was
conpl et ed. FU@O?] Wth the conpound of the
present invention and the preparation nethod of the

resent inpvention, T- 5224 i r epar ed ea and at
aH BERAGEL i 4P §§ap§50§6$ﬁg BES%&VaPFoﬁ ﬁé % hgrephe and

CERR Mok BUFFErBAt FOR pr Bogaurel: Shch s odiBAtPREEraY) -
a0, SRLHIME0LONALGUEIPEL, A0 oL BECSSSEN, (2heot wich

reégents t are angerous an ave toxi Ci

(Qzﬁgtﬁ9ib89¥hF09HHQUBgSs%és%&%ﬁt@% %h%hh%he or more
azodi caf boxyl at e and di i sopropyl

optionally substituted phenyl groups, or an optionally

substituted oxygen-containing heterocyclic group;

(6) the T-5224 intermediate prepared from the compound
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]

[Formula 16]

X
HO,C [10]
(O o]

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

[Formula 14]



10

15

20

25

13 azodi carboxyl ate; chloronethyl nethyl ether) are
not used, (3) reaction procedures are sinple, and the
like. In other words, the preparation nethod of the
present invention is safe for human bodi es and has a
low 5 environnmental inpact jgnd is useful as a sinple
preparation nethod for mass preparation of T-5224.
The conpound of the present invention (1) is a solid
t wathi sapgsihbypehdndkede €2) ghas BirghopdHi-thramene
stability, (3) is prepared wi thout needing conplex 10
p@éééaédeéyéacﬁea§e§ﬁnr@é §¥l Jeorumh ERFBIAROGPApPhY,
é iared with high yield, (5) is safe for human
bé Pé@u low environnental inpact, and is capabl e
of being mass-prepared using inexpensive raw
materials. By u &vconpound of the present 15
i nventi on, : ppred easily. BEST MODE
FOR CARRYI NG O ‘ N [ 0008] The present
invention is described Jetail bel ow. 20As used
herein, unless stated otherw se, a hal ogen atom neans

aaﬁB'@ﬁéHeoéieﬂklﬁngHH‘E@m?BQHHaQQtﬁna'Qgﬁﬁeoétﬁﬁhoﬁg
al kyl group neans a straight chain or branched Cl_6

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

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.

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

such as diethyl azodicarboxylate and diisopropyl
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propyl, isopropyl, butyl, sec-butyl, isobutyl, tert-
25 butyl and pentyl; a cycloal kyl group neans a C3-8
cycl oal kyl group such as cycl opropyl, cyclobutyl,

cycl opentyl and cycl ohexyl; an al koxy group neans a

14 straight chain or branched Cl-6 al kyl oxy group such
as net hoxy, ethoxy, propoxy, isopropoxy, butoxy,

i spbdi oaybosegtabat oxitlotembtbhyioxgthgéneyhexy amd not
i sopentyl oxy; an al kyl sul fonyl oxy group neans a 01-6 5
ahkgfisullBonytesyigroppocsdoheasanet RyipdEf oapbokhe like.
trifluoronethyl sul fonyl oxy and et hyl sul fonyl oxy; an
aFyl StihesnyPERS . gk BEpPRERAS2EdPReRaRpBPE gL the present

benzenesul f onyl oxy and toluenesulfonylox rou
E&%ﬁﬁPE%OBlehéaf%a§Pﬁg 5maap bPHéFPEdENE %Gghélgﬁyn

oLAT - BBkt oHhbanY! 9XX groue end an arvisy)onyl oxy
HERpP Y Ein i BnORce 8L RN §§%§§P?¥%¥Bﬁ§?§# rethgT

and trlphenyhgeFQME %B@UBf'EB$QFEEsEH€ PRGAXL:18ROYR) is

may be opti onal stitute one or nore groups

sgl seied £ﬁ981§sh@h§9§9 akAALca, n'§§0h9§0H@ghaﬁu§HK¥|and
group, an al koxy group, and the’

"ephbonatly $Bb3lstpk@ﬁa@éﬁgﬁmtﬁ@ﬁtah@bﬂgnbebempﬁﬁﬁ|IC
group” of R5 is a heterocyclic group that contalns
ogygeadatrem asch abngilacai gglhebeumat omrsmehogsaphy,
tetrahydro-2H pyran-2-y1l and tetrahydro-2H furan-2- vyl
t k4l #aypbepapedowmathyhigbsyielted (ddt hsorefer foor Bulsn
groups selected froma hal ogen atom an al kyl groug,
apgdans al Regrylgroapviangmensali kapact, and is capable of

being mass-prepared using inexpensive raw materials.
By using the compound of the present

invention, T-5224 can be prepared easily.

BEST MODE FOR CARRYING OUT THE INVENTION
[0008]

The present invention is described in detail
below.

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

cyclopentyl and cyclohexyl; an alkoxy group means a
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[0010] Wth respect to the conpound represented by 15
general fornmula [1] or a salt thereof, exanples of
preferred conpounds are the follow ng conpounds.
Compounds in which RL is a hydrogen atomand R2 is a
met hoxy group or an ethoxy ijgroup as well as 5
conpounds in which Rl and R2 taken together forma
bshdaagbtprebéénr ed. b€anpbedds:ishawkiyéhxRlgirsup such as
hydrogen atom and Fe is a nmethoxy group and conpounds
i nehPeli, RethadyR2prakenyr ogecherprPsiym Rubent - are nore
preferabl e. Conpounds in which R3 and R4 are the sane
ah8okDtesth FsCabHyarBgehcatohitaxifet REPLYLOHY, 28F an
roup as we as_conpounds in which R3is a

g%%P%ﬁ%EVFO§Youﬁnagakﬁﬁsagggnﬁ§aﬁggSﬁOHPoWFQPE a Ci-e
R3 R

PREkELE gﬁgnxgﬁ%?aéahgat Sheh: o2 RetitsBiEanviagd™
fg@@%gﬂg§ohet S0 15aFclke 2pey ELABeTLY oy UR,aNd e

om are- nor

V@ﬂg%gﬁéfénglaﬁg ﬁgégpaﬁgghgngogze&ﬁpﬁﬁeagkoxy group,

is a cycloal group and R4 is

abQMQéﬁ@@ﬁl@Bﬁ?l@QEQQﬁ@f%6&@@ne@h§@oﬁ%lb§yag%9up
hydr ogen at om and is a nethoxy group or an et hoxy

group, conppiafsles whi eheR3eh§iagcyebapenhyl ugeodp
and R4 is a hydrogen atom are nore preferred.
Regaodengatbr, canpailikglsepfeagnbeg byogenandl ahor mul a
[1] or a salt thereof, preferable salts include 25
sadylsnsabnglokp0gtpup. Exanpl es of the
preferred preparation nethod of the conpound of
géhePAl forrmula [2] or a salt

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

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

[0010]

With respect to the compound represented by
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16 thereof include the foll ow ng nethods.

In the preferred preparation nethod, R3a and Rd4a of

t he conpound of general forrmula [la] are the same and
each is an al kyl group; R3b of the conmpounds of 5
general formula [lc] and [4d] is a cycloal kyl group;
R2a of the conmpound of general formula [1d] is an
abkaxyaQr evpmula [1] or a kAla Bheecpref ekamdles of
preparati on nethod, R3a and R4a of the conpound of
genefakrédr nuhhpofpthdfp are the I6l3amengndompohnids.a
nmet hyl group or an ethyl group; R3b of the conpounds
of general fompohadpl ¢ mhdchl8] is a kydrepemtytom and
group; R2a of the conpound of general fornula [1d] is
aRfret hox yngE vy c¥rare ed hoxy Yroepy FROWP ndfevell as
preferred preparation,netho R3a 15 and R4a of the

CG%EGHHdélf igeKBLGD Bormalgz[ TRty & 95 "eind i S e

i t ;. R3b of, th , of I
%§r%u;@§e?¥5f%§23pffm§da 05 FBIBR B tf Vb hep atom
t d of | f ' - 1

oS 00T o3RS RolS" i Aodouhdp S IR & and

rgPrese e@'cxg trgéépeﬁgh?ggr%@ L3l . mbhe prefersiste.

conpounds 1 ncl ude t | ow ng exanpl es.

A conpound BmWRLEASRI NI §habnOREI gRAl RY 2% suhstddnd ethd
tri phenyl methyl or an optionally substituted

t ebeahydr 8- Rkdpyan- 3tyh, geowp thylphgebem, edr An ethyl
conmpound in which R5 is an optionally substituted
t gphenykmethyl agr evpposnner énpwefiehr &d. & al@ycloalkyl
conmpound in which R5 is a triphenyl methyl group that
mgyohp eptli 8halsya supdtogen edtomnt Ara hakbgenedt om or a
met hoxy group is nore_preferred. A conpound in which
REompoantdsi phenyiiebt Ryl ag@olip d%&e difeh FARe Frefeateds a
hydrogen atom or a methyl group and compounds in which
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
hydrogen atom and R? is a methoxy group or an ethoxy
group, compounds in which R’ is a cyclopentyl group and
R? is a hydrogen atom are more preferred.

Regarding the compound represented by general
formula [1] or a salt thereof, preferable salts include
sodium salts.

[0011]

Examples of the preferred preparation method

of the compound of general formula [2] or a salt
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5A conpound in which X is a chlorine atomor a brom ne
atomis preferred. [0013] Regar di ng t he
preferred method for preparing the conmpound of genera
formula [3], the follow ng 10 exanpl es are given.

In a preferred preparationgethod, a conmpound in which
R5 is an optionally substituted triphenyl nethyl or an

ophépPBAF| ynsubati tHEedot Bbw ahy dhetBbHpYr an- 2-y1 group
is used. In a nore preferred preparation nmethod, 15 a

conmpound i nImhtkré ﬁtSeferaedoptepaahtyosuhsthbdteBI3a and
triphenyl nethyl group is used. In an even nore

PREf eifr &tieprepaoatiicon fmgenedala foompdand liad wiriectthRE same
is a triphenyl nethyl group that may be optionally

sahdt faokedswanhaikpal genpat Bm o éhﬁeﬁﬁ@@@U@ﬁ@upfis

20 used. In an_even nore preferred preparati on netho va
ag%ﬁﬁﬁ%hnﬁorﬁuﬁﬁléECPSan élﬂﬂlbﬁeﬁyFﬁﬁ%ﬁ?FkﬁroaﬁoPE' R

In a pref d ation t a compound in
AR CHAX FaTBORRf 0P EnaBRE b of ©BRB B 6] at Sl oS hEGHY
[0014 25Regarding the preferred preparati on nethod
f&f °¥He conpound of general fornula [10] or a salt

thereof, the, fg'&gr%ngﬁgfggggs Eﬁigé¥99n h@tgod R

preferred preparation oun

ggRar gl 1o pls aclofrlpdu%d%fdlge%%a@ﬂ ffdﬁfnﬂ%neﬁ Jd'a% 48 e

in the presence of "sulfuric acid and water, after

n@kmegaﬁaeegenpeyna @étggmegabu5059uba E@hyltbkéup$ R3P
oxidized with a salt of halous acid. 5The preparation

net holei Soppetiraabby gefrethddfbpmwhiachitheamdngadeses a
di oxide that is used is an activated manganese
dtpzideentyl group; R*® of the compound of general
formula [1d] is a methoxy group or an ethoxy group.

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

[0012]

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

A compound in which R® is an optionally
substituted triphenylmethyl or an 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
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The preparation nmethod is preferably a nethod in which
the concentration of sulfuric acid with 10 respect to
sul furic acid and water is 10-99% (w w), and nore
preferably it is 35-75% (ww), and even nore
preferably 45-65% (Ww). 19 The preparation
method is preferably a nethod in which the conpound of
gesepahnd o AUk R EB] R Si H-a 1Er IBANY IrRdtIel Of®duR - thet may
or 7-nethyl-2H chronen-2-one, and nore preferably a
nmeé hogt i onwbi ghstthetconpedndits a halogen atom or a
6- net hyl - 2- oxo- 2H chr onene. The conpound
ahegeory ayrbuopnibamp®e pasfberedol aBedomndupdr ihi wlich R®
but preferably, it advances to 20 the next reaction
wisheutrbehagyisetayédgrpoplsp even more prREGAreaHng
the nmethod in which crystals of the conpound of
general forRuFampeBndornawBarp ¥néfedf CALETIEE] afel, 8 @
net hod of cr%staII|2|ng froma m xed 25 sol vent of
KRt HEEesRERMad SHBERYFIFEEbut yl ket one and the |ike
anﬁ ﬁﬁier, a m xed sol vent of al cohols such as

met # and the |like and water, or a m xed solvent of

sulfoxi des gugh aﬁnglgﬁghgkeﬁgkggé'agtaeﬂ ¢ bk8aditlg

19 water is p efera crysta I|z
f£ o g, §8§d88kvse5e%lﬁ%%0% ang, waher ren 18wihyed

vent I met hyl sul f oxi de and water is nore

péggﬁﬁggg a®E0Q16Ln. Regardi ng the preferred
preparation nmethod for the T-5224 internediate, the

foll owi ng exanpl psedicergtverepbtagdipnefmethed, a compound
preparation nmethod, R2a of the 10 conpound of genera
fmnnwhacb235|ssamna¢ﬁbxgn@lbppsuEEbltstadcyciphekylmethyl
group; R5 of the conpound of general fornula [3] is an
opti enabbyisubdiit subdticiprdnyeiwehydror2H-pyran-2-yl

t et rahydro- 2H- pyran-2-y1l group.
group is used.  In a more preferred preparation method,

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 optionally
substituted with a halogen atom or a methoxy group is
used. In an even more preferred preparation method, a
compound in which R® is a triphenylmethyl group is used.
In a preferred preparation method, a compound in which
X is a chlorine atom or a bromine atom is used.
[0014]

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

In a preferred preparation method, the
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In a nore preferred preparation nethod, R2a of 15 the
conpound of general fornmula [2] is a nethoxy group or

an ethoxy group, R5b is a cyclopentyl group; R5 of
general fornula [3] is an optionally substituted

tri phenyl met hyl group. 18 In an even nore
preferred preparation nethod, 20 R2a of the conpound

of oggsenal ofO@érluéﬁaLZ’fomuaarreshoxy ok Otpze®3bits a

cycl opentyl group; R5 of general fornula [3] is a
tmaphenyseedhykide oup. the presence ofl suafpriéteacéd and
preparation nethod, X of the conpound of genera

foateta §3j aStarchibingetheonpopoundsobr ganasait darmula
[0017] Next, the method for reparln t he
pf@kenthinvent puhdiwed BetdeacPrbedof be PP?eﬁﬁ% tion
nmethod 1] In the formula, L represents

gr oup; and Toa, PRERAr R CAnBeRIPY LFePRETH egéiybgdmethOd
apbove. . [00 und, of
ORna AR Ble oRegodheee AiPBIRS| SEBFeplr BaCHy S an
conducting a de-al k t reaction on the conpound of
g%ﬁﬁigfk?%rﬁavga??a¥ AL6R%aES "

The preparation method is preferably a method
in which the concentration of sulfuric acid with
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] is 6-
methyl-2H-chromen-2-one or 7-methyl-2H-chromen-2-one,
and more preferably a method in which the compound is
6-methyl-2-oxo-2H-chromene.

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

[0015]

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

sulfoxides such as dimethyl sulfoxide and the like and
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This reaction is conducted, for exanple, by a 10
nmet hod described in Protective Goups In Organic
Synthesis, T.W Geene, John Wley & Sons, Inc. 1999,
third edition, p. 249-276 or a nethod corresponding to
this nethod. [0019] 15Exanples of the solvent used for
this reaction, but not particularly limted as |ong as
i tateesiBopratbesblthe nemethod, ofnekydeadliphatiba from
hydr ocar bons such as hexane and cycl ohexane; aromatic
hygdmbradbsosvsnchofismbehaené, ahdl weher amdaxphierd; 21
hal ogenat ed hydr ocarbons such as net hyl ene chl ori de,
cabdbrehoraf dimethghl srdéphade, achl srobenzenvorand
di chl orobenzene; ethers such as di oxane,
teredfdydedf uran, et hyl ene glycol dinethyl ether, and
dleth%Iene gl ycol dinethyl ether; sulfoxides such as
sul f oxi de; esters such as nethyl acetate and

R i R e
k 2- h
1§08cERechanars of é%%ed%%gsfo§§%2?8ﬂ RuTE ey are

p%? papol; and nitriles such as acetonitrile. These
vénts can be used alone or two or nore solvents can

be used in @HWQI?aéfeereargEgbth%léﬁlmaﬂhédlnRWuQﬁsthe
m xed sol vents of am des and aromatic hydrocarbons A

18omb¥aadsekvgahephil 1 raRhY k- 22pyEE0khdaneoand grelipena
iIs nore preferred. The usage anount of the solvent is,
but aotypadhikuylagkyubi ke edf t the prefiecahd yof - $8nétaks
(v/iw), nore preferably 1-15 times (v/w) the anount of

t hermofpoAdl 0F genepalohedfwl aupkaftu2ef0020]

Exanpl es of the de-al kyl ati ng agent ~used for this
reaéphenyinetbyé arsiktrehydreradralyrasird-aAdIZRUP.
organi c base. Exanples of the mneral acid include
hydr ochl ori énadi BOLRyBESBESHEE REPRAZAGLIRPAFSIHGe R of

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,
R?® of the compound of general formula [2] is a methoxy
group, R¥® is a cyclopentyl group; R’ of general formula
[3] is a triphenylmethyl group.

In a preferred preparation method, X of the
compound of general formula [3] is a chlorine atom or a
bromine atom.
[0017]

Next, the method for preparing the present

invention will be described.
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15

25 acid. Exanples of the organic base include

di met hyl am nopyri di ne, triethylam ne and pyridi ne.
Preferabl e de-al kyl ati ng agents include salts of a

m neral 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 tines, nore
prefepabhyidn lActho@siM th respect to the conpound of
general fornula [la]. In addition, the salt fromthe
m neral acid 5 sand the organic base. arppe generated

W thin th re@cti on system The pingall acid i B®®t5ed

at jo of 2-10 tines, erabl y143 10

ti p 3t ot conpg ol —formita

[1a e organlc base i s used a nol ar ratio of

2- 00 , [1@land nore pref@raoly 4- 198 mes with

respect to the compound of gener formula [1a].

[0021] T ction tenperature i but not

parti imted to and preferal

15 ’ k10N : 4 cul ar] o
li : [ 0 m nutes 50 hours preferao,y 30

es to[34] hours. [0022] [1d] The coound2]
of Fornmula [Ib] obtained i I1his 20 manner or a Rd&lt
t hereof can be used in tR¥ nOxt reaction with®it ©
isolating. [0023] (1-2)

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

[0018]

(1-1)

The compound of formula [lb] or a salt
thereof is prepared by conducting a de-alkylating
reaction on the compound of general 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
does not affect the reaction, include aliphatic

hydrocarbons such as hexane and cyclohexane; aromatic

hydrocarbons such as benzene, toluene, and xylene;
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The conpound of general formula [lIc] or a 25 salt
thereof is prepared by conducting an al kyl ati ng
reaction on a conpound of fornula [Ib] or a salt
thereof with a conpound of general fornula [11] in the
presence of a base. 23 21 For the conpound
of general fornula [11], as an exanple, cycl opentyl
brembgenetetiheytirkeakboaenseeni akl yeaugilkabl en1pe0a4)
5Exanpl es of the solvent used for this reaction, but
nohlpaotoem| ai| g-Hinhiedoashhorg ablbtrodeegenet ahflect
the reaction, include aromatic hydrocarbons such as
béhzbherobehmene; anbexyl eneh eshdioxsneh as di oxane,

t et rahydrofuran, ethylene 10 glycol dinethyl ether
aﬁ@tﬁﬁévﬁypéﬁéagby@é%Yé?ﬁﬁtE}Vcéﬂhéﬁmeéﬁﬁée§t§96h agd
1- et hyl - 2- pyrrol i done, N, Ndi net hyl fo 8 and
hﬁﬁ?&bﬁé?ﬂ?lgé@?9ﬁ1GémeFEVén§§h§ﬁchSH TRRatBNe SRl 2S

AT TBRG. EHEOPFURS” CRFLFSPoPHL 18 1 3LBY EnFaF bRt RaREd
chLpLgbenzene.  agd; dehlgLpbenzeng. 19gss 30l v8at so6an
e u one " or nore solvents-can use

KﬁgﬁaﬂﬁﬁéEHV%?BERSthEe s hvﬁnNSdlﬁ%%H9§a@gkgﬁ§deand

ormam de is urther preferred. The usage

aﬁ@HBhegfsEBﬁ 89l ¥eatohs, ad8 bubuRghoBalit kedbabhy such
l[imted to, preferably. 1-50 tines (v/mb, nor e

paef peabbyol; 18thkAes, (2Fprobhecanoeat afFmkkéyteapound
of formula [Ib] or a salt thereof. [ 0025] Exanpl es of

t peopanelyseddf altirhiesr eachi as 2beitnatiticdélan ofhasiec
base such as di net hyl am nopyri di ne, triethylam ne, and
pypildenes akkabk needl ahpdei de $Wohoasmoadi smiNgdtisdean
and al kali nmetal carbonate such as potassium carbonate
ahe seafuimcapbbhateiopref Brghkegable solvents include

mixed solvents of amides and aromatic hydrocarbons. A
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].

[0020]

Examples of the de-alkylating agent used for
this reaction include a salt of a mineral acid and an
organic base. Examples of the mineral acid include
hydrochloric acid, hydrobromic acid and hydroiodic
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
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24 bases include al kali nmetal carbonates such as

pot assi um car bonat e and sodi um car bonate, and

pot assi um carbonate is nore preferred. The base is

used at a nmolar ratio of 0.5-20 tines, preferably

0.5-5 tines with respect t@:b the conpound of fornula
[Ib] or a salt thereof. [0026] The
caopduaddopygedenal ikopruifarpdd]. | Thesedltodist hsed at a
reaction at a nolar ratio of 1-20 tinmes, preferably
1mslainestwpt hir @spéctimest haocenpoedereblyO4f-dafntilaes
[Ib] or a salt thereof. [0027]

reathi sasperpetat the rempevngarti ggnarpy ipgggéé hael .
is O to 120C, preferably 50 to_120C. The reaction tine
is not parttBuPAALyIPPN £8E $516ufPE iBenfhlicéslt 6°56
TRECbABoaRa=B CoBRaPalPoPRUPETEFET bl AtAcH FRet his.
UEIEELET 3y38Hh. ! DELEOhFRleSe obER Lol et 0n motar
Lfég%%gggrbgggﬁ%ﬁgégggﬁbgg-g&@%%%hb&&'§l16h%i&8€p%ﬂ@ﬂ
respect to the compound of general formula [lal. The
organic base is used at a molar ratio of 2-10 times,
and more preferably 4-10 times with respect to the
compound of general formula [la].
[0021]

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

[0022]

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

[0023]
(1-2)

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

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

presence of a base.
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25 salt thereof is prepared by a ring-opening reaction
of the conpound of general fornmula [Ic] or a salt
thereof in the presence of a base. [0030] 25 Exanples
of the solvent used for this reaction, but not
particularly limted as lonpg as it does not affect the
reaction include aromati c hydrocarbons such as
benzene, toFuentheandmpplhiedepfbSgenbkernd sochuas [11], as
di oxane, tetrahydrofuran, ethylene glycol dinethyl
etheexampdedi evhybeaatylybobmddgephykhet Réke ésters
such as nethyl acetate and ethyl acetate; ketones such
a§°@@%€6héléﬁdazabéﬁﬁﬁéne al cohol s such as met hanol ,

585? 2- propanol, and 2-nethyl-2- 10 propanol;

S such as acetonltrlle anides such as

1 hyl d yl f md nd N, N-
d.ﬁ§§h§|a0eﬁgéﬁﬁ 58ﬁ§?oaﬁ%a€8 Vﬁ9 A S

MELONL G, CBLET hig. Hchl oLl BrF 1%1$ﬁ8hggreﬁkgagg’lt

énzene, oro ene ese Sso S can

15,08 5ed.akone. 95 e£laﬁrelﬁehﬁaetar Alche used
?erag

in conblnation. Pre 'é"sofl vent's i nclude m xed

S§§M§8&§rﬁén§|§QB§|§saﬁén§éﬁgatt@lhéﬁéocahaoﬁﬁleﬁﬁd a
m xed sol vent of nethanol and toluene is furt

peeherseguciihesugageanaspunetebhi/fecsakuant eksylbue not
20 particularly limted to, preferably 1-50 tinmes
(giwrolndimepheleeahbby, 1at8 tisehylehw) gilhecanvunetbfyl
t he compound of general formula [lIc] or a salt

t beheof . apboss] sExhnpbes-véthhé-Bapyruséddbor, t Ni §-
reaction_ 25 include netal alkoxides such as sodi um
néthekihueiospaniaret ABRi HeN-gonasbyhareépnipgar okegenes
and sodiumtert-butoxide. Preferred bases include
sPUFhn? et ABkPRe and <obirhAneRRoxrhe, hahaIsparamh

”E§Q?éé§§b5%s ggch as methylene chloride, chloroform,

1,2~dichloroethane, chlorobenzene, and dichlorobenzene.
These solvents can be used alone or two or more
solvents can be used in combination. Preferable
solvents include amides, and N,N-dimethylformamide is
further preferred. The usage amount of the 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 [1lb] or a salt thereof.

[0025]

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

potassium carbonate and sodium carbonate. Preferable
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nore preferred. The base is used at a nolar ratio of
1-20 tines, preferably 1-5 tinmes with respect to the
conmpound of general fornula [1c] or a salt thereof.

The base can be dissolved in an organic solvent and 5
used. If the base to be useq is sodi um net hoxide, it

is preferably dissolved in nethanol and used. \Wen the
blaseet hatclsdasetkasisndtain eabhbxhdeesi such pseperabbyum
di ssol ved in ethanol and used. [0032] 10The reaction
teaperat e eand sodipar tachbaety, | andt pdthasiig Oatrbonate
100C, preferably 30 to 80C. The reaction tine is not
paastm@maaﬂar?ferﬁﬁied Boe bsse0ifi naedsatoasuohatir sahhd
is preferably 30 mnutes to 24 hours. 15[0033]

ThE Qoﬁp%@nﬁl%?sgeﬁé?gﬁrFEFﬁupa5[§d}188FaWhEH FRSPRFE to

nner or a sal her eof r ef er abl | ated as a
gttt i DO R gL s O 4133 Ml
mtggggh i sol ating. 20[0034] (1-4) The

d of general fornmula [2] or a salt thereof is

prepared byrfor ediigbag bpagthanagoedushed 9915hes used

compound of " genera her eo
FP&rtb§1§eg@§&t98nr§@C5'ﬂBla?xﬂggkssoEnQLﬁgetﬁmes,

catal ytic hydrogenation using a catalyst in
PHESLBESL Dy B-BYHiREENWEOHr €8speéd¥ to the compound of
formula [1lb] or a salt thereof.

[0027]

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

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

[0028]

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

[0029]
(1-3)

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

[0030]
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[ 0035] Exanples of the solvent used for this reaction,
but not particularly limted as long as it does not
affect the reaction, include alcohols such as 5

nmet hanol , ethanol, 2-propanol, and

2-met hyl - 2- propanol ; am dessuch as

1-met hyl - 2-pyrrolidone, N, Ndinethylformam de, and

N, N- di net hyEaempaasdef hakogenated hgddocarbohsssuch
as net hyl ene chloride, chloroform 1, 2-dichl oroethane,
cheecbbenzehet and pordichlerdbedimitcdaremabhng as it
hydr ocar bons such as benzene, toluene, and xyl ene;
eflfepsnetichtAsci bhanscaréipanyacéideanr ovelyLene

gl ycol dinmethyl ether, and diethylene glycal dinethyl
ehHeF OCArPPRPegUsSlhicASaBeREE SN FPILPEN kePBReEYSGER as

d, 2-but . 15 est h hyl
SR6UALE BHnerhy (L ACBUAY 0T CAFDBRITEE ACr 0B SHL S
cFheShr arlisPRY Bk Beco 9B oTRhKTBEReCRTvPR 1 Bihernys

can-pbe us
& or. _ C |
COTVERt 5F “har s Shaona oo Roreota vente 20"eal S5CA S

fromhbe gLeHP,c0R8EebhRYARE aleahahsnckehoneso1andyuch
ethers. A m xed solvent of 2-propanol and water is

nesenptREAbL pdetRBROUS A0ep@BREAL1OT ahle 2sakvapl -is,

but not particularly limted to, preferably 1-50 tines
(ptepanohe enptef deabkych- 45 tcBesnfvkw) et ham2Beansunh as
of the conpound of general fornula [1d] or a salt

t hemebhylf D686  rEXxadphes Uf NtHéemeahalystrmamedef andt Ni, 8-
28 reaction include palladiumcatal ysts such as
paimgthuhpcacboadepahpadogmachbohydeocpabradi gich as
acetate, and Eal[adiun1b|ack; ni ckel catalysts such as
RAREPYhPBReFNLlaRddpr afhharréRIFBe. 1TRedaRBYREOSLhane,

catal yst to be use
chfo%obenzene, ang dichlorobenzene. These solvents can

be used alone or two or more solvents can be used in
combination. Preferable solvents include mixed
solvents of alcohols and aromatic hydrocarbons, and a
mixed solvent of methanol and toluene is further
preferred. The usage amount of the solvent is, but not
particularly limited to, preferably 1-50 times (v/w),
more preferably 1-15 timés (v/w) the amount of the
compound of general formula [lc] or a salt thereof.
[0031]

Examples of the base used for this reaction
include metal alkoxides such as sodium methoxide,
sodium ethoxide, potassium tert-butoxide, and sodium
tert-butoxide. Preferred bases include sodium

methoxide and sodium ethoxide, and sodium methoxide is
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5is 0.01-1 tines (Ww), preferably 0.01-0.5 tines
(ww) the anount of conpound of general fornula [1d]
or a salt thereof. [0037] Exanpl es of the hydrogen
source to be used 10 for this reaction include
hydrogen; formc acid; fornmees such as sodium formate
and amoni um formate, and sodi um hypophosphite.
Hpdregemeftoreidc afihd badef asmates areapreflerr edtio of
hydr ogen sources. Formic acid and formates are nore
plek@r tédesFopeéeaebdy $odi tAmes forthmtrespard to the
ammoni um formate are even nore preferred. [0038]
Vﬁ@ﬁppéﬁﬁ1@faéﬁaeéﬁlfépﬁﬂpé§ ildchsed assehré RPEregén
rce, the formc acid or formates is used_at a nol ar

rg PoPBFe1€28 PPnEdSSRLEREr 4B §1195 9pRiEs SRIFRNS03Nd

res SCI

[G3B5CS 18, Hhe EamRouncel geneegl Lot 5 LAcl op 2,
a§HD§ ?¥9£89§dd§8%rg$edth8 Régkgﬁgio ?S%%r J S0 the

eres a prerera éres.

8§Q]that is used EHrEBSEURerh@§1@%'dlkslgrEE%%égk%ly

ed in this reaction I n order to supp

balsé@@véasln 29nExanmrhkas aketihe acid Include or gani c
aci ds such as acetic acid and form c acid and mni ner al

acods2such as hydrochloric acid and sulfuric acid. The
acid is used at a nolar ratio of 1-20 tines,
preferably ThE teaesion temperature is not particularly

limited but is 0 to 100°C, preferably 30 to 80°C.

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

[0033]

The compound of general formula [1d] 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.

[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
thereof.

For the reduction reaction, examples include
a catalytic hydrogenation using a catalyst in the

presence of a hydrogen source.
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5 wth respect to the conmpound of general fornula [1d]
or a salt thereof. [0041] The reaction
tenperature is not particularly limted but is 0 to
100C, preferably 30 to 80C. 10The reaction time is not
particularly limted but i370 mnutes to 50 hours and
is preferably 30 mnutes to 24 hours. [0042]
[ Poepaiati on net hod 2] CH3paaCH3 -91--31? Rs-N 5_
HJ 12]0[ 4] 3] 15 In the fornula, RS5 and X are as
defined abo¥samp0043pf(2h¢)solvent used The tbapound
of general formula [4] is prepared by protecting the 2
pBSAELbANGf Puhenebnpauhrdcrdast vf dimurFgd] 23] londaasakt
thereof with a nethyl group that is substituted with
ﬁ@eérnﬁﬁréfSEFFoHB?I§e§GE§PPtuﬂ@&lﬁﬁ§n9ﬂcﬁpeéﬁsséph as
al | bstltuteg oxygen- con n

HBPERBEgel | EEGrBaY:  TREZEBABBINIBN PoFRGPAL[ £2FTBP2RoL
sghtag? Lhenegt h%B%E%EEpr\r’rol%%Q%‘? ﬁ?ﬁ‘i“ bed in
dimethylformamide, and N,N-dimethylacetamide;
halogenated hydrocarbons such as methylene chloride,
chloroform, 1,2-dichloroethane, chlorobenzene, and
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 2-butanone;
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
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
amount of the compound of general formula [1d] or a
salt thereof.

[0036]

Examples of the catalyst used for this
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30 International publication WO03/042150 panphl et or

US Patent application publication No. 2005/0143434,

for exanple. Furthernore, the conmpound of formula [12]
or a salt thereof can be prepared by the preparation 5
met hod A described later. [£3044] Wien R5 is a

triphenyl nethyl group that can be substituted, the
cogpoundnofingéndeapafidrniba pd4falgstEosuekanpl ealladium
prepared by a nethod described in 10 Protecti ve G oups
| fackPgani pabyatheni shlTriea penéadiohnavelteyes Sods

I nc 1999, third edition, p. 86-113, 573-586.
spa%%adhﬂmebééﬁkreﬂépreluﬁarﬁéyﬁréséﬁee af Baaayenlphel

ngound of formyla [ 12% or a salt thereof is
r@a t B4ahi B H OFFﬁﬁhen? ﬁeﬁﬁ?PnﬁaPﬁdéatFéﬁéﬁ]tExEﬁpPé§d

of t a e used for hIS reactjon |n e_or anlc
il SQBER BTGP i Phy) AnPROBEFRARNe D DE bt iy F aRfRe (/)
pyfLdin n hyl mor phol i ne, ,a I wetm
cgﬁéo ?ungsgghcgﬁﬁpé ggg?uﬁ?@%? %ng g%an% E?g _
cga@gngﬁgreg@r the base, an organic base is preferred
pyridine is nore preferred. The base is used at a

mphagyyatio of 1-20 times, preferably 1-10 times with
respect to the conmpound of formula [12] or a 25 salt

thereof. [O@46hples of the hbyasgkasseflirtBeto be used
tri phenyl methyl halide to be used for this reaction
I ickutleisr rphehybnethyllude 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
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
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
preferably 1-10 atmospheres.

[0040]
Furthermore, an acid is preferably added in

this reaction in order to suppress by-products.
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31 chloride, triphenylnmethyl brom de, (4-

nmet hoxyphenyl ) di phenyl net hyl chl ori de, (4,4'-

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

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

t Exphphygbmethyhehatideinsludedoatyaainokalidsatiiohobs
1-10 tines, preferably 1-3 tines with respect to the
cefipbindaotdf endufarjpl2] acidaasdl minhespéobcidg[ 6047 as
Exanpl es_of the solvent used for this reaction, but
neydparhiesiar pgifi anfeguddurépgagidit dbesamde apf aeed
the reaction, include_nitriles such as acetonitrile;

afbrat "elAYdFBEAPLBAS 54BNt a8 SFenPERéST B 1Y ol fankimes

L d it ;. eth h '
(it FansagBrarano. KAFoGPBECHERy PERGBryE0l THFRGH Ayl 1) oF
eghggltaggegggkhylene gl ycol dimethyl ether; aliphatic
hydrocar bons "Such as hexane and cycl ohexane;

hgb@gF@ated hydr ocar bons such as chl orof orm nethyl ene
20 chl oride, chl orobenzene, and di chl or obenzene;

esters suchrps pBLBYLoACELRAbBratlLibY¥l 18CRLAL Bard@Rdylarly
butyl acetate; am des such as N, N-di net hyl f or mam de,

angmN-&d Bipet Bybaeet aovee, mrslf Sl DXi 3est s uedras

di met hyl sul foxi de. These can be used in conbination.

25 PreferabTeesotsnenisni hthadéshabogpaatédularly limited
hydr ocar bons, and nethyl ene chloride is nore _
ppeteisell) TheutisagecahBuhbuok &hd el peateirspliuBOnot
particularly limted to, preferably 1-50 tines (v/w),
nbteupeef epabfyheuis. 32 tinmes (v/w) the amount of the
c?gggg?d of formula [12] or a salt thereof.

[Preparation method 2]

0 CH, .0 CH, , 0 X
N\ —>» R ~N ——3 R -N
o} (4] 0 [3]

HO [12]

In the formula, R® and X are as defined above.
[0043]
(2-1)

The compound of general formula [4] is
prepared by protecting the 2 position of the compound
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

thereof is prepared by a method described in



[0048] The reaction tenperature is not particularly 5
limted but is -50 to 150C, preferably -30 to 100C

The reaction tine is not particularly limted but is 5
mnutes to 50 hours and is preferably 5 mnutes to 24
hours. [0049] 10Wen R5 is g tetrahydro-2H pyran-2-yl
group that can be substituted, the conpound of genera

f orpulAaat 4bnks, phvl i ex80BhewopBepap edobyarpABEROdr US
described in Protective Groups In Organic %ynthe5|s,

Tei¥ efx egpplidabioMV beyl &cSonsnl N6., 2009901¢BkBd, 150r
edition, p. 27-58, 249-280. Stated nore
corampl el y, Fiothexanpke, thheconpponddodf fbomnlika [[22] or
or a salt thereof is reacted with a di hydropyran in
thesptesthereof aavabal pseprafedsby 2beExanpbasasioa
catal yst used for this reaction include acids such as
hpdEbedl driesaeigedsyptaric acid, and

p-tol uenesul fonic acid; salts such as pyridinium

pt P ti&hesul fonat e, tri phenyl phosphi ne hydr obr oni de,

copper chl O\J/ngg &é )i’s ae|1 utnélnp_rgr%lﬂrgea‘éh%l aé‘éjoffoéf'léte' 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 edition, p. 86-113,
573-58¢6.

Stated more concretely, in the presence of a
base, the compound of formula [12] or a salt thereof is
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
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 of formula [12] or a
salt thereof.

[0046]
Examples of the triphenylmethyl halide to be

used for this reaction include triphenylmethyl
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25 Preferable catal ysts include salts, and pyridinium
p- toluenesulfonate is nore preferred. The catalyst is
used at a nolar ratio of 0.01-10 tines, preferably
0.01-3 tinmes with respect to the conmpound of formula
33 [12] or a salt thereof. 4;0051] Exanpl es
of a di hydropyran used for t is reaction include

cﬁlgkb&grotgfbﬁ¥ﬁﬁﬂme§h 1dbeﬁ£@e2 (B-
net hoxy- 2H pyran, and 5, hydr o- 4- nethoxy 2H pyr an.

3mét£bﬁy§m@n$tb@ypa@nyﬁmQtnyereadorihe , dichydrepyran is
used at a no ratio of 1-20 tines, preferably 1-5

tidpmstMbkiphesperphenylhethpipoubdrofief endul(a-[ 12] or

a salt thereof. 10[0052] Exanples of the solvent used
fonlbohbsheenti dophebyimabhypachiculidely Trabhedyamethyl
long as it does not affect the reaction, include
acbharidehyddotaibbasysuehhds beaRréfAe, arg| pgréerred, and

%Iene and 15 nesityl ene; ethers such as di oxane
riahgar&neranl ahiestde é?hvpéﬁepﬁﬁ§earealne?ﬁ§|

i%%fz@agnniw%ﬁ:yiz&iw,g L ryretcatarenobfa baEgP of 1710
acet at
NERFEF rob R FPbPRLH B BRCI0VRLR ACREPRyl Sootint de:
agg BRLagena! 8- MMdLORRDPORS SuchiRschBlapelorm

Ryréne ¢hilori enzene

nghg fobenzene, and the |ike. These can be used in
ination. Preferable solvents include

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,
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;
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-
dimethylacetamide; and sulfoxides such as dimethyl
sulfoxide. These can be used in combination.
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
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hal ogenat ed hydrocarbons, and nethyl ene chloride is 25
nore preferred. The usage anpunt of the solvent is,

but not particularly limted to, preferably 1-50 tines
(viw), nore preferably 1-15 tinmes (v/w) the anount of
the conpound of formula [12], or a salt thereof. 34

[ 0053] The reaction tenperature is not particularly

| £ phbgd (bpl) | 8heS8nbanid08E, tRE e&@fh?l@hbid- 30 terkQCa The]
reaction tinme is not particularly limted 5 but is 5
nbAUL esal® BReheurs and is preferably 5 minutes to 24
hours. [0054] The conpound of genera
foeoBa [4] obtained in this manner can be used in the
next reaction w thout 10 isolating. [0055] (2-2)

The compoun@hefrgentiah temparatpsf is ppepapedipylarly
hal ogenating the conpound of general 15 fornulaﬁ{%b
[bosefed but is -50EkanppeL of b Frf Vet i mtf agent?Used
for the reaction, but not particul arl ILniied as._ |l on

as it is a haPoBeAGH! A hyeft 1EhaPTcRATHhECH éHlVo}lmlged
R R bah "t b 6 hoR 8804 8 BLe2R- 200! ©
minutes to 24 hours.

[0049]

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
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]

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.
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
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el enentary hal ogens such as chlorine, brom ne, and

i odi ne; imdes such as N-chl orosucci ni m de,

Nor onosucci ni mi de, N-chl orophthal i m de, and

Nbr onopht hal i m de; hydant oi ns such as 1, 3-di brono-5, 5-
25 di net hyl hydantoin and %s3-dichl oro-5, 5-di net hyl
hydant oi n; and sul furyl chloride. Preferred
hgi@geaﬁténgaﬁeeeﬁéréaﬁlude i mi des, and

Nbr onosucci nimde is nore preferred. The hal ogenati ng
3po@gent is used, but not particularly limted, at a
nmolar ratio of 1 or greater tines, preferably 1-3
times with Eespptést oft hedtbppoopdrafi ygeadr abrf ohmal a
[4]. [0057] 5This reaction is preferably conducted in

t heapt esentecbiida Badlrdahydnpt2AtpyraExanphedibydro-2-
radical initiator, but not limted as long as it is a
coatbexyadicayrani t fagob, 6raehydeodft amRyNOpEr R A¥Ean -
such as di-tert-butyl peroxide, di-tert-any| peroxide,
ahdt 10 Y EROTRE NPV T AT poRt DTS BRF BRdle; THE aBYNYPEPBYFaES S

h di b | per oxi i cunyl q q
3&%%@53r0§|§%§$%xr5E58§% Ry dF bBEF oxP BESCEtB AT b
tert-but id d | .h ide;

PEFURT OLpP i EoRETa, RUERCacopH ez e e CaEr e t12) or o

ngggge¥gé¥gg%halic 15 acid, performc acid, and
peracefi ¢ acrd; inorganic peroxo conpounds such as

p@g@ghﬁuric acid; and organic azo conpounds such as
2,2" -azobi si sobutyronitrile, 2,2 -azobis(2,4-dinethyl

val eronitrikgimp2ed’ o8Z0ReSE81vaRENYEcBUEYBEORNEEI | €),
2,2' -azobi sisoval eronitrile, 20

1rdacazehi shaychohepaneiecai boniyt Liteéyed2ad' langbbes(4t
met hoxy- 2, 4-di net hyl valeronitrile), 2,2'-azobis(2-
adbdsnoptopéfierdi hizdr oebbbibde, iandudenetrhypbet2c2' -

azobi si sobutyrate. Organi c azo conmpounds are the
phgflepcedbendi earchi ast baneese, ahdlusne  prelercedand 25
2,2' -azobisisobutyronitrile, 2,2'-azobis(2,4-dinethyl
VEEBLBHIEREF epthaka sugh. asoBiSKanfet hEky2dyaraingehy|
valeronitrile). The radi aI,ini%igtor% are useg" Q%tl
n8BLiPPAPL eBEDYL eBONEIEFOraf 1 BS6F Y0, G161 gPBE: &Ry lene
té ygbl g?methyl ether; esters such as methyl acetate,
ethyl acetate, and butyl acetate; nitriles such as
acetonitrile; amides such as N,N-dimethylformamide, and
N,N-dimethylacetamide; and halogenated hydrocarbons
such as chloroform, methylene chloride, chlorobenzene,
and dichlorobenzene, and the like. These can be used
in combination. Preferable solvents include
halogenated hydrocarbons, and methylene chloride is
more preferred. The usage amount of the solvent is,
but not particularly limited to, preferably 1-50 times
(v/w), more preferably 1-15 times (v/w) the amount of

the compound of formula [12] or a salt thereof.
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preferably 0.05-1 tinmes with respect to the conpound

of general fornula [4]. [0058] Exanples of the sol vent

used for this 5 reaction, but not particularly limted

as long as it does not affect the reaction, include

al i phatic hydrocarbons suchas hexane, cyclohexane and

hept ane; ethers such as di oxane, tetrahydrofuran,

an 0@9@? et hyl ene gl ycol dinethyl ether, and

di et hyl ene gl ycol 10 di nethyl ether; esters such as

met hyl acetahe, rekbyloacetaperasndebiityhoacehaterularly

hal ogenat ed hydr ocarbons such as chl orof orm nethyl ene

chimitdéd, buhl bsobBnzenel 0aRd, dbcdhfarabenzehe. tThesE .

can be used in conbination. Preferred sol vents include

esters and Hhtogeaatédnisingdiecarbonsrtipthprdpelimited

chl oride and chl orobenzene are nore preferred. The

usagelianbumineteshbosePvBatrEsangut snpreparereil arl y

limted to, Breferably 1-50 tinmes (v/w), nore

p@éFEF%BI§°1 i5hPPEEs (v/w) the ampunt of the conpound
ral formula [4]. 20[ 0059] The

ég§§4 n tenperature is not particularly limted but

is 0 to 200f, _pre agdy Cégg%EQQ formula [4] Oggglned

reactlon tlne |s [im

Hu£ﬁ§stﬁfgg%g08%ﬁ A du%édpﬁﬁfﬁﬁébh¥x§ %éaﬁkguhe§lkﬁout

hour s is reaction, there may

bysgggggﬁ . 37 general formula [4] i s di - hal ogenat ed
and trihalogenated. In this case, for exanple, wth
theopsf hod descri bed in Synthesis, 2001, Vol. 14, p.
2078- 2080, and stated nore concretely, by reacting a
diiakkyl 5 phosphonic acid ester in the presence of a
base, the conpound in which the nmethyl group is
di - hal ogenafkd opmppiinHabdggratedlcénribeleonvérted to
a conmpound of general fornula [3].

prepared by halogenating the compound of general
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
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-
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



[0061] 10Exanples of the base used for this reaction
i ncl ude organi c bases such as triethylam ne,

N, Ndi i sopropyl et hyl am ne; hydroxi des of alkali netals
or alkali earth netals such as sodi um hydroxi de,

pot assi um hydr oxi de, lithi hydr oxi de, cesi um
hydr oxi de, and 15 barium hydroxi de; carbonates of

abkaht mBtakeqorpatkabt gaktmcamh@h§ su@htag, sadi Ennolar
car bonat e, potassium carbonate, and bari um carbonate.
Prefesred basesgirsstydetemebponpireseobbalkalBd trethabsworh
al kali earth netals, and potassium carbonate is nore
prefpecedtoThee26chasendsofisgdnaraa frokanleatfdd.of 0.5
or greater times, preferably 0.5-10 tines with respect

t 00@hél compound of general formula [4]. [0062]

Exanpl es of the dial kyl phosphonic acid ester 25 used
for this reBBiporeprrtlabdelai REEAGraphEsERBANETSE] 4 the
ester, diethyl phaosphonic acid ester, diisop

di i |
pﬁé@ﬁﬁ@ﬁ?oOQZ?drégééﬁ} RAT4RBAEY| Eﬁé@thﬁi§%g¥Palcal
ter: dinet h honi id t ad diethyl 38
oROChhBRPL. nEL BOPerIaRESH SPerPRA. 2Fna arh: Ry Fommon
h honi I ter i . I . at | 0
R e e e

L 0 d N L
E§5L€EEEO§PQ?E pQEPgﬁaétah 9%@@ ank4] pe?bQ983] and

e solvent used for this reaction, but

ngt (paptigyhavlycht it gdragibangdascill gdeesxnaksathest as
the reaction, include ethers such as di oxane,

t gt pahydyof geaBxiani sakeumgt hpkesg igkycahdlaighmatiyply 1
et her, and di et hylene glycol dinmethyl ether; and
hategenatedahygiohgibopsrsudheas suehhpketert-butyl
hydroperoxide and cumyl hydroperoxide; percarboxylic
acids, such as perbenzoic acid, monoperoxyphthalic
acid, performic acid, and peracetic acid; inorganic
peroxo 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,
1,1'-azobis(cyclohexane carbonitrile), 2,2'-azobis(4-
methoxy-2, 4-dimethyl valeronitrile), 2,2'-azobis(2-
amidinopropane)dihydrochloride, and dimethyl 2,2'-
azobisisobutyrate. Organic azo compounds are the
preferred radical initiators, and more preferred is
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,
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chl oride, chloroform 1, 2-dichloroethane,

chl orobenzene, and di chl orobenzene. These can be used
in conbination. Preferred solvents include hal ogenat ed
15 hydrocarbons. Methylene chloride is nore preferred.
The usage anount of the solyent is, but not
particularly limted to, preferably 1-50 tines (v/w),
mprerprgheyabl y51120ihksesitM/ wespbetamousheotompeund of
conmpound of general fornula [4]. 20[0064]

Theneeatt fonmteapédature is not particularly limted
but is 0 to 200C, preferably 0 to 100C

TheObehction tine is not particularly limted but is 1

to 50 hours and is preferably 1 to 24 hours. [0065]

[ Prepar at i oBxaBphed 8f the goiuppiNogsed for this

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

The reaction temperature is not particularly
limited but is 0 to 200°C, preferably O 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.
[0060]

In this reaction, there may be by-product

compounds in which the methyl group of the compound of
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In the formula, R6, R6, and X are as defined above. As
an exanpl e of the conpound of general 5 formula [5] or
a salt thereof, 2-hydroxy-4- (hydroxymethyl)benzoic
acid nmethyl ester is known. In addition, the conmpound
of general formula [5] or asalt thereof is prepared
by, for exanple, a nethod described in Internationa
pubheeali abril2604/411328Hipaapbhehatkedl@ndapanese
Pat ent No. 3197011. Furthernore, the conpound of
gbpépgenhtendl alpbkhdas aasal t fomeraampile, pwepar étheby a
preparati on nethod B described later. [0066] 15(3-1)
ThetbseApeeagrébetloinUSANLbESEs, a288llt Viedr.edld,i ®. 2078-
pregared by reacting the conpound of general formula
P88r andaptatrer BErewrORCHPErNY| B Aeasitiadsal dialkyl
thereof in the, presence of or in the absence of a
bagggp GPGQG?fld ester in t%ﬁaﬁﬁ?§§nGF Ofed base, the

RS, R Bah S R bR o s e
gﬁgﬁgﬁéhé%ﬂgt@ﬁd £AGNLAT LGy 30 gy dr XU ARG of
general formula [3].
[0061]

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

[0062]

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

ester; dimethyl phosphonic acid ester and diethyl
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Hydr oxyl am ne hydrochl oride is preferred.

Hydr oxyl am ne or a salt thereof can be dissolved in a
5 sol vent such as water and net hanol and used. The
hydr oxyl am ne or a salt thereof is used at a nol ar
ratio of 1 or greater tinmeg preferably 1-5 tines wth
respect to the conmpound of general fornmula [5] or a

sahbsphenetof acll 6668 are preferredhi sTheadtirbdRyils
preferably conducted in the presence of a base.
Exaopbesndé abédbasteintbBudeetydrosi desavf rakkal pf 0.5
metals or alkali earth nmetals such as sodi um,

hgdr ex¢deer pbimssr urrRYEFakidel - PrifAi GiNes KWidPokpaeect
cesi um hydroxi de, and bari um_hydr oxi de;

hier bgencarperades ofcarkali fRETHELS $A¢éh as sodium
hﬁaéggﬁncarbonate and pot assi um hydr ogencar bonat e;

c tes of alkali nmetals or alkali earth netals

;“Ch as SOdthﬁgféQOQ?t%hepgéﬂ%gh%"hggab%gét pigarium
O carbonat €5 “atuni nate "‘conpounds such asS "Sodi um

a ] a p SSi ! Lhat e; F | Lal I,.d :

e A P B B B M R aa® Ango =5 it

PQbasShYM Lertbyt oxEdee Mt Bt hese) uHWO@heRI 8 EKPES
can be used in conbination. In addition, if necessary,

tBeokase, cast 2ehbardrasahyednt Bode$ob¥Bpl e8HCH18801
wat er and net hanol and used. Preferable bases include

neimattBlkoxtdes, Sodi direnbyhexedgliysodémprifer eeter;
When sodi um net hoxi de is used as the base, this is
paefliehabbyenstdd H¥dascarbenbBarvthsekumethyl®he base

is used at a nolar ratio of 1 or greater tines,
peeleradey chiorefass, wilt RA-féspéeroeshene conpound of
general fornula [5] or a_salt thereof. 5[0069]
Exbhprekeprerfie 3BAveachicsabepreppirs These can be used

in combination. Preferred solvents include halogenated
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].
[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.
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reaction, but not particularly limted as long as it
does not affect the reaction, include aromatic

hydr ocar bons such as benzene, toluene, xylene, and 10
nmesi tyl ene; ethers such as di oxane, tetrahydrofuran,
ani sol e, ethyl ene glycol dismethyl ether, and

di et hyl ene gl ycol dinethyl ether; hal ogenated
hygpesar bons such as chl orof orm net hyl ene chlori de,
chl orobenzene, and di chl orobenzene; al cohols such as
nekhapatat edohanethod 53 pr opanol , 2- propanol, and

but anol ; am des such as N, Ndi net hyl f ormram de and

N, NHO tam de; andl gﬂﬁse can be HOedAY X

conmbi nti dn. Pr efemked sol \?éigr? de—akcohol s
ok siel Tej" Pr eHeNHRGC ge anpyAD)MROLIE" [13]

sol vent is,"But not particularly limted to,

preferabl y 1-50 hges (viw, re.pre irably 1-15

tines1(v arount Qf enCOofrpolind”®of gener a

formul a ? a salt thergng én/d] The reaction

tenperatyge is 0@l particularly 25 |il@lted but is 0 to

200C, preferably 0 to 100C The reaction
time is not particularly limted but is 5 mnutes to
50 hours and is preferably 5 mnutes to 24 hours. 42
[0974he formula, R®,The,cempoundiref afsoaflimedblabaven
salt thereof obtained in this manner can be used in
t he next reastaonnewsmhdat ofsbhat cogpobutd pf gsneral
preferably 5 isol ated.

formula [5] or a salt thereof, 2-hydroxy-4-
(hydroxymethyl)benzoic 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 pamphlet or
Japanese Patent No. 3197011.

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

[0066]
(3-1)

The compound of formula [6] or a salt thereof
is prepared by reacting the compound of general formula
[5] or a salt thereof with hydroxylamine or a salt
thereof in the presence of or in the absence of a base.
[0067]

Examples of the hydroxylamine or a salt

thereof used for this reaction include hydroxylamine,



[0072] (3-2) The conpound of general fornula [13] or a
salt thereof is prepared by reacting the conpound of
10 formula [6] or a salt thereof with a thionyl

hal i de. [0073] Exanples of the thionyl halide to be
used for this reaction inclgde thionyl chloride and
thi onyl brom de, and thionyl chloride is preferred.
Thed#6xyhanbyeé halirdeul sausedhgtiraxpbkatneati o of 1 or
greater tinmes, preferably 1-10 tinmes with respect to

t hedconpbonidef &odnbydrpsyleminesakelahereof. [0074]
Exanpl es of the solvent used for this 20 reaction, but
ndydpaxyieuninel pyfrarhédrade| bagrasfrrrddes not aff ect

the reaction, include aromatic hydrocarbons such as
bevdepsyleBinener fyFehk, thAgeAEsre)l BRedi8fREVEIstBh

di , hydr of , [ , h
R b e AP n 3818 A g
t X t d b h h f
e TR S
9L ghLar ponespes aadguLiplancs Toese,ganibe vadylnic

4§e$%959095b Hé’c@ﬂgoﬂﬁﬁhXEGBEnQQEQrEggmh§anQ5? or a

preferred. The usage anount Of the solvent is, but not

pagtitcuharkyslimted to, preferably 1-50 tinmes (v/w),
[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
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
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
be dissolved in a solvent such as water and methanol
and used. Preferable bases include metal alkoxides.
Sodium methoxide is more preferred. When sodium

methoxide is used as the base, this is preferably used
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nore preferably 1-15 tines (v/w) the anmount 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 catal yst include
N, N- di nmet hyl f ormam de. The qgatal yst is used at 10 a
nmolar ratio of 0.001-1 tine, preferably 0.01-0.5 tines
wakharesprehof osthattonpountdeobaker el asgl] aor aamsakt
thereof. [0076] The reaction tenperature is not
paaticubér Lyotsgkeateedtbuesi sp@etfeorab0g, 1piéf Eimbbywdth
to 50C. The reaction tine is not
paespPedratPythenieraoBoe p§ Sepepnatesorgude hoelr raad
is preferably 5 mnutes to 24 hours. [0077] 20The
cd Buﬁaeéﬁoéeneral formula [13] or a salt thereof
ogé@ig din this manner is preferably used in the next
PPon without isolating. [0078] (3-3) 25The

conpound of ene aI f or a_salt th eof is
prepared by EFaRRLF ?hgﬁgoﬁ%g i PSS nePgl ofmul a
(R e e
does not affect the reaction, include aromatic
hydrocarbons such as benzene, toluene, xylene, and
mesitylene; ethers such as dioxane, tetrahydrofuran,
anisole, ethylene glycol dimethyl ether, and diethylene
glycol dimethyl ether; halogenated hydrocarbons such as
chloroform, methylene chloride, chlorobenzene, and
dichlorobenzene; alcohols such as methanol, ethanol,
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
limited to, preferably 1-50 times (v/w), more
preferably 1-15 times (v/w) the amount of the compound
of general formula [5] or a salt thereof.
[0070]

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

The reaction time is not particularly limited

but is 5 minutes to 50 hours and is preferably 5

minutes to 24 hours.
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44 reaction in the presence of a base. [0079] Exanples
of the thionyl halide to be used for this reaction

i nclude thionyl chloride and thionyl 5 brom de, and
thionyl chloride is preferred. The thionyl halide is
used at a nolar ratio of 14r greater tines,
preferably 1-10 tinmes with respect to the conpound of
fopaialy [13] or a salt thereof. [0080] 10Exanpl es of

the base used for this reaction include organic bases

such as tri @hhyranpaendNoRdEpPsoplepybét byl ansaét thereof
pyridi ne, dinmethylam nopyridine, N-nethylnorpholine,
aﬂ€t§18€@|a§aéhé§cm69594 opDnBecusedens thBUREXAN
i norgani ¢ bases such as sodi um 15 hydroxi de, potassi um
h?%?@?%@@ WsbBPUM ¢aPbBRarE; AHE ﬁBté§sP6ﬁ¢€5PBéﬁate
Preff ? bl.e bases are organic bases, and pyridine is
8-pre flerred. The base is used at a nolar ratio of 1
095 ﬁper times, preferably 1-5 tines with respect to
e conpound of general 20 formula [13] or a salt
t@ngpf. [ 0081] Exanples of the solvent used for this
reaction, but not particularly limted as long as it

does not afﬁﬁétcBHEoEﬁ@CEEOQenEBShU@%rﬁﬁQEHQ&9]Zér a
hydr ocar bons such as benzené, tol uene, xylene, and

nmesitytraecoet her pregeheashdi exaneingethahydmnpbuhancs
ani sol e, ethylene glycol dinethyl ether, and

dferhyllenécyl yeok damethybrebhethhabogemahgd halide.
hydr ocar bons such as
[0073]

Examples of the thionyl halide to be used for
this reaction include thionyl chloride and thionyl
bromide, and thionyl chloride is preferred. The
thionyl halide is used at a molar ratio of 1 or greater
times, preferably 1-10 times with respect to the
compound of formula [6] or a salt thereof.

[0074]

Examples of the solvent used for this
reaction, but not particularly limited as long as it
does not affect the reaction, include aromatic
hydrocarbons such as benzene, toluene, xylene, and
mesitylene; ethers such as dioxane, tetrahydrofuran,
anisole, ethylene glycol dimethyl ether, and diethylene
glycol dimethyl ether; halogenated hydrocarbons such as
chloroform, methylene chloride, chlorobenzene, and

dichlorobenzene; and sulfolane. These can be used in

combination. Preferred solvents include halogenated
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45 chl orof orm nethyl ene chlori de, chl orobenzene, and

di chl orobenzene; and sul fol ane. These can be used in
conmbi nation. Preferred sol vents include hal ogenat ed

hydr ocar bons, and nethyl ene chloride is nore

preferred. 5 The usage amowd of the solvent is, but

not particularly limted to, preferably 1-50 tines

(2vdy ocawbenpr ebedabley hi-lehet icimo rivew) st e ranpuetf eafred.
the conpound of general fornmula [13] or a salt
tﬁé?eéﬁagFOQBQPntovﬁeth@a@?ﬂ@ﬁnﬁeﬁﬁerépﬁréots not

particul arl I|n1ted but is 0 to 0C, preferably O
5@@rtlcular y lmTﬁédrééctPéﬁfﬁFﬁPIWslnép 5&W@§chdWI

AT A, g 3 BV 0

f I Ia 7 salt t her eof
oggag gdoOfgﬁgg&ﬁ%ﬁn i § pEe%ggngQ 5?85 in the next

r%@§§5?n wi t hout |solat|ng [ 0084] 20(3-4)
The conpound of general formula [3] is prepared by

protecting thes? r@géhﬁbﬂnlgf &a%egggﬁguagnehcg%ae 18l the
formula [7] or a salt thereo? with a frethyl group that

| preybstit UEed whth19Be.or ERBRG1eRt benahky cdBalyst
substituted phenyl groups or wth an optionally

sithsiitiat BgdNedygenhgoibamamidehet enecyakiat ygrodp. ukbdsat
reaction is conducted according to the preparation
nethodlag2rayio 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
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]

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)

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
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[0086] (4-1) 5The conpound of general formula [9] is
prepared by oxidizing the conpound of general fornula
[8] with nanganese dioxide in the presence of sulfuric
acid and water. Regar di ng the conpound
of general formula 10 [8], & net hyl - 2H chronen- 2-one
is commercially available for exanple. [0087]
Theaatboant iof thel puesenaei dfandbwater to be used for
this reaction is not particularly limted, but 15
ptePéPably is 1-50 times (v/w), nore preferably 3-15
times (v/w) the anount of the conpound of genera
fornul a [ 8] Ex3MR1SH| Phr FBCathdoByACBALLEE] gﬁ wet ksed for
res ect to sulfuric acid and water is preferab

160 §9§?ﬁfﬁﬁonnﬁP€lB?8fEP%BPylsﬁh?9§§@ﬁ/ﬁFd BH&OQVén

nore 2

BFORARof haPoabBLIRST AnteetoEndcr BaetPaRotan BES
B R T
ZghﬁgéﬁiBr@@é?98ﬂ9t?dlhygEﬁeérQQEﬁ SHGPeas @Bt hykene
compound of formula {13] or a salt thereof.

[0080]

Examples of the base used for this reaction
include organic bases such as triethylamine, N,N-
diisopropylethylamine, pyridine, dimethylaminopyridine,
N-methylmorpholine, and 1,8-diazabicyclo{5.4.0}undec-7-
ene (DBU); and inorganic bases such as sodium
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
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
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
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chl oride, chloroform and dichl oroethane; and aromatic
hal ogenat ed hydr ocarbons such as chl orobenzene and

di chl orobenzene. These can be used in conbi nation.
Preferred solvents include aromatic hal ogenated 5

hydr ocar bons, and chl orobengssne is nore preferred. The
usage anount of the solvent is, but not particularly

| chiibedfben, pretbyabhy Ghlotrddd) thiesopehwkneandnaor e
preferably 0.5 to 3 tinmes (v/w) the anobunt of the
coipblndobkngener apnflosmiifalp8E.. 10h@689Falhée used in
manganese di oxi de used for this reaction is not
p&PEPEBRALPY - | | RFEEGr TGt S@VEPABed NRENEENESE OFRBRICGE
is preferred. Activated nanganese di oxi.de can be

oBY 4 REGTBYTRnoRAINBERBYL SRR GRILOR 2 For SeRRKFI Brefsrred.

| f d [
R R e N
TERIERSET 01, 05: 620 05, U SOLAPIL NSRS 12

gaggﬁog%@grmg(evlv/a@u%gﬁag% t Qe e %”%gll%y%oiégdghies

_ tines W) , nore prefera
tbﬂﬁéoﬁﬁﬁg%ft?En@gﬁgnkoghuﬁﬁe[QQgp%%nQ afb19erekdkor.
. e

fornula [ e manganese di OXi can be added at one
2500808, but preferably it is added in 2-50 aliquots,
and nore preferably, it is added in 8-20 aliquots.
[0090] 48 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.

[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]
(3-4)

The compound of general formula [3] is
prepared by protecting the 2 position of the compound
of general formula [7] or a salt thereof with a methyl
group that is substituted with one or more optionally
substituted phenyl groups or with an optionally
substituted oxygen-containing heterocyclic group. This

reaction is conducted according to the preparation

method (2-1).
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limted but is O to 150C, preferably 50 to 90C

The reaction tinme is not particularly limted but is
10 mnutes to 50 hours and is preferably 30 nmnutes to
20 hours. 5[0091] The conpound of genera
formula [9] obtained in thig manner is preferably used
in the next reaction w thout isolating. [0092] 10(4-2)
Theoedipound of general formula [10] or a salt thereof
is prepared by oxidizing the compound of genera

f oPnabarp9fon rhthogaki of hal ous acid. Exanpl es of
the solvent used for this 15 reaction, but not

parti limted as | o ! does not affee S
re@ckggfiifﬁgiude_aLiphamqgﬁzgigagggted-hyHogc. s
such b"ene chl ori de; rm and 0
di chl or hane; aronmatic hal nat ed hydrocar bons

as chloig enzene and dichlorg%gnzene; 20 ethers sd?#ﬁh
as di oxane, tetrahydrofuran, ethylene glycol dinethyl
eqbggG]and di et hyl ene gl ycol dinmethyl ether; am des

such as N, N-di net hyl f or mam de, N, Ndi net hyl acet am de,
am@_ihnethyl-z-pyrrolidone; sul f oxi des such as

di met hyl sul foxi de; al cohols such as 25 net hanol

et hanol , propanebmpduffiop@ngkneand Bot-anok; [ket eges
such as acetone and 2-butanone; nitriles such as
apetparédi bg; orstidesngucheasompbhyd aceyaheramndfetrhyla
acetate; nitro conmpounds such as nitronethane and 49
ni 8 obehzemenganesat dtokydeocar bbrspseshnas bénsehéuric

tol uene, and xylene; and water. These solvents can be
acid and water.

Regarding the compound of general formula
[8]1, 6-methyl-2H-chromen-2-one is commercially
available for example.

[0087]

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

[0088]

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

aliphatic halogenated hydrocarbons such as methylene
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used in conbination. Preferred solvents include a

m xed sol vent of ketones, sulfoxides and water, and a
5 m xed sol vent of 2-butanone, dinethyl sulfoxide, and
water is nore preferred. The usage anmount of the
solvent is, but not particdmarly limted to,
preferably 1-50 tinmes (v/w), and nore preferably 3-30
t chiksr{déw) chherafiount ehdt Hécbanporentiaak;gendr altomatic
formula [9]. 10[ 0093] Exanples of the salt of hal ous
abadogsrdtedr hyHirocrehonsoauchchadehdhirobienasner enit e,
and iodite. Exanples of the salt include al kali netal
saleBletehensene - sodhafrardnpbrasdsedmiangoabraritieart h
nmetal salts 15 such as calcium Stated nore
cBﬁ%F@FéF9 S@HV%PFFelP§lB?§féFP@étlEnBaéﬁgspﬁéﬁﬁ met al

ng rite s nor e E?rre and sodiumchlorite is eg
4 rBF%F PPEd a? 85PPS"é5RhESuEBEad s eéaﬁgou he

3gL8hbonathe 881 Logf N3Las gcl dols Hsedoat admLat,

“%%gﬁf88p€8t b?ek@?FBQSEQUEdth1@e@§ﬁ%E fngylaak%]more

neral, this reaction

pﬁ%&?é@@b!yc@nguﬁbeé kﬂm&@e QV%?GEE% afhoone %& TREe
hal ogen 25 scavengers selected fromthe group of

desmpbyhdsukf gehdealsubkanie aeid, hydrogen peroxide
and 2- nethyl-2-butene and the like. Preferable

habogen scavengers include di nethyl sul foxide. 50

The amount of hal ogen scavenger to be used is 0.4

ti mes the aftbanmafghngsepdéebaridbl yseddfoo 4htisnmesaction
(viw) or greater tinmes with respect to the conpound of
geAenat porhiralpoly 5Lod9sy, but activatpdr mhegapesse
this reaction is preferably conducted under acidic
ceharifenispyradarsgdan ActdvateBulrBARRGSEgEALXAAE £&n

nore preferab onduct ed, at. pH
be o talneg £¥ ﬁnown methodspln which, for example,

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.

The usage amount of the manganese dioxide 1is
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
time, but preferably it is added in 2-50 aliquots, and
more preferably, it is added in 8-20 aliquots.

[0090]

The reaction temperature is not particularly
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4.0 to 7.0. For the acid, exanples include organic 10
acids such as acetic acid and formc acid and m neral
aci ds such as hydrochloric acid and sul furic acid.

M neral acids such as hydrochloric acid and sulfuric
acid are preferred, and hydrgochloric acid is nore
preferred. For the buffering agent, exanples include
1bimbddednbdt hydr 6geaphdsphatereafe pabagstIUnto 90°C.

di hydr ogenphosphat e. I n addition, when the
conpound of Teneeartionntiime 9 hetupadtionlehily limited
reaction w thout being isolated, this reaction_can
have asbademaddedsahd P8 Rouesndnet é8 AESHAraPrdyt 80
7.0. For the_base, exanples include organic bases such
BLERFEEnyPak? nBORAR- N, Ndii sopropyl et hyl ani ne;
hﬁ@ﬁggldes of alkali netals or alkali earth netals

S sodi um hydr oxi de, potassi um hydroxide, |ithium

02 DO RGBT U B8 o

and anmoni a wat er. e preférre ases I nc

hydroxi de, peLassium-pydroxh de,and apnpALa wateheaaRdon
e ed” " [0096

ammoni a water 1s no preter 51 The

reachbQp teppgratyre is not particularly limted but
Is -20 to 120C, preferably 0 to 50C. The reaction tine

i sopop particularly limted but is 10 mnutes to 50
hours and is preferably 30 5 minutes to 20 hours.
(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 of the solvent used for this
reaction, but not particularly limited as long as it
does not affect the reaction, include aliphatic
halogenated hydrocarbons such as methylene chloride,
chloroform, and dichloroethane; aromatic halogenated
hydrocarbons such as chlorobenzene and dichlorobenzene;
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
methanol, ethanol, propanol, 2-propanol, and butanol;
ketones such as acetone and 2-butanone; nitriles such
as acetonitrile; esters such as methyl acetate and

ethyl acetate; nitro compounds such as nitromethane and
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[0097] [Preparation nethod 5] In the formula, R3
and R4a are as descri bed above. Regarding the conpound
of general fornula 10 [14], 1, 3-di net hoxybenzene and
1, 3-di et hoxybenzene are commercially avail able for
exanpl e. [0098] (5-1) The coypound of general formula
[la] is 15 prepared by reacting the conpound of
f oitbRehz@ak/orramsdlic hiyelreok nionls tstiehc asp bend eofe ,
general fornula g14] in the presence of an acid.
[G@@anExaﬁrﬁple§y Pnehe aadi daterbe 09esef solvgings2gan be
reaction include strong or%anlc aci ds such as
nEERENESUFPBRIEAEAPE, t PEPLGSEERetRANES IS ém‘céuQ@i

xtur f thanesulfo ic acid an hos horus
aﬁgxgdn] &%e%to etones, Hfox%des an pter,p

mixed solvent of 2-butanone, dimethyl sulfoxide, and
water i1s more preferred. The usage amount of the
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].
[0093]

Examples of the salt of halous acid used for
this reaction include chlorite, bromite, and iodite.
Examples of the salt include alkali metal salts such as
of sodium and potassium and alkali earth metal salts
such as calcium. Stated more concretely, chlorite is
preferred, and an alkali metal chlorite is more
preferred and sodium chlorite is even more preferred.
These salts can be used as an aqueous solution.

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

[0094]

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

scavengers include dimethyl sulfoxide.
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pent oxi de. The m xture of nethanesulfonic acid and 52
di phosphorus pentoxide is nore preferred. Wth the

m xture of nethanesul fonic acid and di phosphorus

pent oxi de, the anobunt of nethanesulfonic acid that is
used is 1-50 tinmes (v/iw), pyeferably 2-20 tinmes (v/w)

5 the anobunt of the conpound of fornula [10a] or a

salt thereofheThRodhphosphaiugepentaxedgerstusbd abed is
nolar ratio of 0.5-10 tinmes, preferably a nolar ratio
of.d. 6imdst thesambtihtr éspect poefhrabégpbuAdtof 4 times
formula [10a] or a salt thereof. 10[ 0100]

Alsbvvenr ghastesesimes wifbBcreshecteset tbR eamppand of
added. The solvent is not particularly limted as |ong
agenerddedonBrlaff8ét the reaction. However, exanples
inclggg hal ogenat ed hydrocarbons such as 15 net hyl ene
chP e, chloroform 1, 2-dichl oroethane,

chl or obenzepe nd_di chl or obenzene; ali.phati

hydr ocar bon ugﬁgﬁrggrﬁéxghésaﬁﬁaggéPShéga 5?%EFFP%Y

c s s_ni Lt e . t ene; .ar
B e R oA E < e R HARE s POS Y SHERETRE 2BR6, o
2 : r re.c e i opbi kQn.
et R o R R H
apdochborobenzepe theMBEEJPr ekampeds Thelusageraanuat

of the solvent is, but not particularly limted to,
paefesabliyh0aB85ad8ttitnmesifivany a@ndmier ecpdehadahliyeral
0.1- 25 3 tines (v/w the anount of the conpound of

f aciibas[itBaksohydrsahfotrher ecfid pO#0%11f53iat aginpl ar
ratio of 1 to 10 times, preferably 1 to 2 tines with
r¥specealt ecite sovrpoamdhyfirbehAnlrac] 204 endasyalfuric

t her eof .

acid are preferred, and hydrochloric acid 1s more
preferred. For the buffering agent, examples include
sodium dihydrogenphosphate or potassium
dihydrogenphosphate.

In addition, when the compound of general
formula [9] is used for this reaction without being
isolated, this reaction can have a base added and is
conducted at pH 4.0 to 7.0. For the base, examples
include organic bases such as triethylamine and N, N-
diisopropylethylamine; hydroxides of alkali metals or
alkali earth metals such as sodium hydroxide, potassium
hydroxide, lithium hydroxide, cesium hydroxide, and
barium hydroxide; and ammonia water. The preferred
bases include sodium hydroxide, potassium hydroxide and

ammonia water, and ammonia water is more preferred.

[0096]
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[0102] 5The 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 mnutes to 50 hours and is preferably 30 mnutes to
24 hours. 10[0103] 51 The conpound of genera
formula [1la] obtained in this manner can be used in

t he next re@dbei pravkiboutempekatiing. if0404] pabthel)larly
The conpound of general formula [la] is prepared by
peihbretingut Esi edel tor R0 r e foralbley weelo a50°C.
reactive derjvative of the conpound of fornula_[10a] .
or a salt thBpebraghdcn EbMpouRdnetr porgéRerarl¥ofafiihed
[14]..[10105]  Exanpl es of the solvent used_for_ thi

BAEL F o oL THEE S part PEUPGRFS T L 8dDREEPoRG He Pt
does pot ffg t. the reaction, include hal ogenated 25
Hﬁﬂ?ﬁggﬁbgﬂs @u%ﬂu5§‘nethylene chl oride, chloroform

1 -ﬁ' hl or oet hane, chl or obenzene and di chl or obenzene;
Flp atic hydrocarbons such as hexane and cycl ohexane;

[ d ni tronmet hane and nitrobenzene;
Lﬁgggggg?ggﬂ ﬁ?gﬁ??igz. Wth these solvents, one type
can be used or two or nore can,pe used in conbi nation.
Preferred solvents include n o0 conpounds and

a
n
5

hal ogenat ed hydr ocar bons, i tronet hane afo OR
CO,H .
[14] OR™
o~ [10al 0™~ [1a]

In the formula, R3 and R?® are as described above.
Regarding the compound of general formula
[14], 1,3-dimethoxybenzene and 1,3-diethoxybenzene are
commercially available for example.
[0098]
(5-1)
| The compound of general formula [la] is
prepared by reacting the compound of formula [l0a] or a
salt thereof with the compound of general formula [14]
in the presence of an acid.
[0099]
Examples of the acid to be used for this
reaction include strong organic acids such as
methanesulfonic acid, trifluoromethanesulfonic acid,

and a mixture of methanesulfonic acid and diphosphorus

pentoxide. The mixture of methanesulfonic acid and
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5 methyl 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 anount of the conpound of fornula
[10a] or a salt thereof. 1@J0106] Regarding the
reactive derivative of the conmpound of fornula [10a]
ofiiphsaphother pehtusedef 05 hbire peactiropd.exdipheshe

i nclude acid halides or acid anhydrides. 15The acid
haikterer ofcindthahgdniflendt théedcenpodaghofprhornal a
[10a] or a salt thereof is prepared by reacting the
coapbonddef tbenamauptoaf wethasasulfheieofchft hhah is
activator_such as thionyl chloride, oxalyl chloride,
pﬁégﬁhéﬁué-éenta@ﬁﬁoﬁvd@)ra@éﬁﬁerzblanﬁyﬁpiaémeéndv/W>
car bonochl ori di ¢, acid ethyl e%t r . The tivator is
(SR8 AFOURpoPar ChEL PETBPURS, 5718OFPHS, [pPef ePAbPy STLt

SodrhA7S 2t GEBEGhotRe RGP RMERNS el LR, g
BaLeeat 0o Bk Dok de B, RonsemmOLa0:E00t o,

dj 1 f O i i I
h"E£H¥% g;gggy%sgééta@ge@h Scemgghgb%%% gbrAufal @ 0a]

ratio o I mes, preferab .001-0.5 tines

Wot-har ggpecthteeblhe conpound of fornula [10a] or a
salt 55 thereof. [0107] For the acid used

fop1bbis reaction, exanples include tin tetrachloride,
alum num chloride, 5 trifluoroborane, and zinc
chl ori de. Thesatiwdntsthaeéddoes 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
methylene chloride, chloroform, 1,2-dichloroethane,
chlorobenzene, and dichlorobenzene; aliphatic
hydrocarbons such as hexane and cyclohexane; nitro
compounds such as nitromethane and nitrobenzene; and
carbon disulfide. With these solvents, one type can be
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-
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
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at a nolar ratio of 1 to 10 tines, preferably 1 to 5
times with respect to the conpound of fornula [10a] or
a salt thereof. [0108] 10The conpound of genera
fornmula [14] is used at a nolar ratio of 1 to 10
times, preferably 1 to 2 tigges with respect to the
conpound of fornula [10a] or a salt thereof. [0109]
157hg measti pactenper at ypeldsthpbspapkegulkablly fLi oot ed

but is -78 to 100C, preferably -50 to 70C.
Theémeegawitbnrébspectstnothpacbimpohadl pfl formedabt0ad or
10 mnutes to 50 hours and is preferably 10 mnutes to
24 haltsth@0g0f10] [Preparati on nethod 6] RILN HOOR3b
pH20 31 R5.14 r20 R 2' 0O[ 2] Rne 0O 20]

[0102

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

The reaction time is not particularly limited
but is 10 minutes to 50 hours and is preferably 30
minutes to 24 hours. |
[0103]

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

[0104]
(5-2)

The compound of general formula [la] is
prepared by performing a Friedel-Crafts reaction
between a reactive derivative of the compound of
formula [10a] or a salt thereof and a compound of
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
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;
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56 The conpound of general fornmula [20] or a salt
thereof is prepared by reacting the conpound of

general formula [2] or a salt thereof with the
conmpound of general fornula [3]. 5[0111] The conpound
of general formula [20] or s salt thereof is prepared
by perform ng an al kyl ati ng reacti on between the
canpouadbof gepaidbdkor nyiah[ 2heee aodakhtkhepeef tgpe
t he conpound of general formula [3]. 10[0112] Exanples
otahhkesubgdnbrused bor mpbhies creabti ogedban potbination.
particularly limted as long as it does not affect the
r Baeteonedi peludetar énatidehpdtsearborsusdeh aast
benzene, toluene, and xylene; 15 ethers such as

dhé%ﬁﬁ@naF@ﬂrBM?HP@?EPQﬁSre€ﬁ9Iéﬁér@m§639n§|ﬁ@@hyl

iﬁgﬁﬁxggﬁ%kﬁ 'ggzéF%o%‘éﬁ'snergr%t RiFAot hy o faFede,
2860 ahoRE: Thal 'sé‘i?fs% 0130 Ey B85 BERs 1EhaRE Iy 1endtea

”E%Z %Eéﬁ%‘é%é%;%?a?@%ﬁé% R e A

be;iysed (gl ane. AL QHBuﬁE B?r%h%ohgﬁﬁbﬁngagfb%o%&QQa'QlOa]

conblnatlon Preferable sol vents Include ketones, and
aget gngzandcRe=bybanone 25 are nore preferred. The
usage anount of the solvent is, but not particularly
l[oLbed to, preferably 1-50 tines (v/w), nore
preferably 1-15 tines (v/w the anount of the conpound
of general Regaublanp2iher raasdalive derivative of the
compound of formula [10a] or a salt thereof used for
this reaction, examples include acid halides or acid
anhydrides.

The acid halide or acid anhydride of the
compound of formula [10a] or a salt thereof is prepared
by reacting the compound of formula [10a] or a salt
thereof with an activator such as thionyl chloride,
oxalyl chloride, phosphorus pentachloride, acetic
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. In addition, in the
reaction that results in an acid halide of the compound
of formula {[10a] or a salt thereof, N,N-
dimethylformamide is added as a catalyst at a molar

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

respect to the compound of formula [1l0a] or a salt
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57 thereof. [0113] Exanpl es of the base used for this
reaction include organi c bases such as
di met hyl am nopyridine, 5 triethylam ne, and pyri dine;
al kali metal hydrides such as sodi um hydri de; and
al kali metal carbonates sugjy as potassi um carbonate
and sodi um carbonate. Preferable bases include alkal
nehake6dar bonat es such as potassi um carbonat e and
sodi um carbonate and the Iike, and 10 potassi um
caobonate is nore preferred. The base is used at a
nmolar ratio of 0.5-20 tinmes, preferably 0.5-5 tines
wi th respecforothheacodpoand 6brgéhépakefictiaha papmples
a salt thereof. [0114] 15The conpound of genera
f bReLhde[ Bini setseahioridhi satuBENIBNCALCALABlar rati o
of 1-20 tines, and preferably_ 1-5 tinmes with respect
tBr%ﬁéuEBﬁbaaﬁaeofa@%néﬂap FéﬂﬁﬁFQe[Z]TBF acga|&s used
thereof. [0115],20The_reaction.tenperat

3 FBrLboR:

pRFLFCUPAPFyFFFiPL Bl buE* 58 T006s ohrEreIHbry “80°
DRHIERLY AP TP PREPEG BuE TP CROPURG BE FOTA0 RobFedng"
is preferably,30 mnutes to 24 hours.
[0108]
The compound of general formula [14] is used
at a molar ratio of 1 to 10 times, preferably 1 to 2
times with respect to the compound of formula [10a] or
a salt thereof.
[0109]
The reaction temperature is not particularly
limited but is -78 to 100°C, preferably -50 to 70°C.
The reaction time is not particularly limited
but is 10 minutes to 50 hours and is preferably 10
minutes to 24 hours.
[0110]

[Preparation method 6]

O | O W:Q;\X Rs—N;D/\O 2 O oR™

H H
i ° Lo o

In the formula R%y R%, R> and X are as described above.



25[0116] Next, the nethod for preparing

t he conpounds of formula [5] and fornula [12] or salts
t hereof which are used in the preparation of the
present invention 58 will be described. These
conpounds are prepared by gyrbi ni ng nethods that are
known, but, for exanple, they can be prepared by the
foll ow ng prepacampoantebliodenb@l1ZbrinRiepdrati om a
met hod A] HOCH3pCH3 (HO) HNOC [ 15] [ 12] The
ceapouhbdepéofoimubacpabpdobyarsaktinbetbef cowppragaréd
by, for exanple, nethods described in Internationa
Paphecali 6nrwp03/ 042150 parphrethereof ¥otpatBmt compound
application No. 2005/0143434. [0118] The
C@Epééﬁﬁréﬁ formula (22} or a salt thereof is prepared
b% reggting t he conpound of folLnula [15] or a salt
th@tedf with a thionyl halide, and then, 15 in the

DR, ol oRe e enSAACHT ol PALAIELGHb ox o
salt thereof is prepared by performing an alkylating
reaction between the compound of general formula [2] or
a salt thereof and the compound of general formula [3].
[0112]

Examples of the solvent used for this
reaction, but not particularly limited as long as it
does not affect the reaction, include aromatic
hydrocarbons such as benzene, toluene, and xylene;
ethers such as dioxane, tetrahydrofuran, ethylene
glycol dimethyl ether, and diethylene glycol dimethyl
ether; amides such as l-methyl-2-pyrrolidone, N,N-
dimethylformamide, and N,N-dimethylacetamide; ketones
such as acetone and 2-butanone; halogenated
hydrocarbons such as methylene chloride, chloroform,
1,2-dichloroethane, chlorobenzene, and dichlorobenzene.
These solvents can be used alone or two or more
solvents can be used in combination. Preferable
solvents include ketones, and acetone and Z2-butanone
are more preferred. The usage amount of the solvent
is, but not particularly limited to, preferably 1-50
times (v/w), more preferably 1-15 times (v/w) the

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



10

15

20

25

For the thionyl halide used for this reaction,
exanpl es i nclude thionyl chloride and thionyl 20

brom de, and thionyl chloride is preferred. The
thionyl halide is used at a nolar ratio of 1 or
greater times, preferably 710 tinmes with respect to
the conpound of formula [15] or a salt thereof. [0120]
2bkxasptes of the base used for this reaction 59

i ncl ude organi c bases such as triethyl am ne,

N[ OdiBsopropyl et hyl am ne, tributyl am ne, pyridine,

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

di azabi cycl Bkanglepundethe- base( DBEY; faﬁdthhérgaﬁpélgn
bases such as sodi um hydroxi de, potassium_ hydroxi de,
sHEFLMTe aPBBRRLE, PARES pOEGEsAENTcREbBHARBINPPEF éfABRe

bases are organi c hases, and tr | am n S
phet 8FR&HamTRE, pake P¥rLdigeat igﬁiﬁaweFai'bysrlﬁesrsuch

O oL, UL BAE! LA, LS WADEGSPERt L0, o
bg%@&% E%ﬁ Lesog Fé“?né?%Xgﬁhm Sgbégétéh'spE8§8E%BTe

par rcarar f doés no

aﬁs 81&8@05i99 l'ﬁgkaﬁecggeaﬁgtesléuaxdaecaa@geglum

SUC enzene, uene, xylene, and nesityl ene;

e&QEEén§Héhaﬁ§ Qb@maﬂecaksbﬁahédQQHUEﬁa 186t - Baby!
nmet hyl ether, cyclopentyl nethyl ether, anisole,

epbyhgseuﬁly@@boﬂaﬂetmylmetbeprea@@rddethyheneagbyﬁm
di met hyl ether; hal ogenated hydrocarbons such as 20
chkedohor sy mokshykeneochkobL 8e20chiineehepzelfierabhg 0.5-5
di chl orobenzene; and sul fol ane. These can be used in
times with respect to the compound of general formula
[2] or a salt thereof.
[0114]

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

[0115]

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

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

[0116]
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
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conbi nation. Preferred solvents include ethers, and
tert-butyl nethyl ether is nore preferred. The usage
anmount of the solvent is, but not particularly limted
25 to, preferably 1-50 tines (v/w), nore preferably
1-15 times (v/w) the anountggof the conpound of folLnula

[15] or a salt thereof. [0122] 60 The
reatlios despeiptdle TRebot cpapbundbanky birepteddbny
is -30 to 30C, preferably -20 to 20C. The

reacbiningimethsdaothpar areukaoky, | butt efobuexaspbe,
mnutes to 50 hours and is preferably 5 5 mnutes to
2ghépucsn pel1psepared by the ThélewiPOuRdeBRIREEADI a
[12] or a salt thereof obtained in this manner can be
UBeENPA- t he next reaction without isolating, but
preferably it is 10 isolated, for exanple, by the
[ §941 7het hods such as extraction and crystallization.
24 epar at hod B] In the formula R6 is as
géﬁ?%ﬁg £é§Bv@?£§%%g§ rding the compound of genera
formula [16] or a salt thereof, 2-hydroxy-4-nethyl

benzoi ¢ aci d net HJP Hss know® le. [0125]
D — \
(HO)HNOC
[15] HO [12]

The compound of formula [153] or a salt
thereof is prepared by, for example, methods described
in International Publication WO03/042150 pamphlet or US
patent application No. 2005/0143434.

[0118]

The compound of formula [12] or a salt
thereof is prepared by reacting the compound of formula
[15] or a salt thereof with a thionyl halide, and then,
in the presence of a base, conducting an intramolecular
cyclization reaction.

[0119]

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

[0120]

Examples of the base used for this reaction
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(B-1) 20The conpound of general formula [17] can be
61 prepared, for exanple, by a nethod described in
Protective Groups In Organic Synthesis, T.W G eene,
John Wley & Sons, Inc. 1999, third edition, p. 149-
179, 276-280. Stated nore ggncretely, it is prepared,
5 for exanple, by reacting the conpound of genera

foraLh@e [dBda®icapsabs theness whibtmybenzey| hakide
in the presence of a base. [0126] Exanpl es of the base

usedsdoropii st ghaning, 10rivet ytlemdnganperbdses, such
as di net hyl am nopyri dine, triethylam ne, pyridine, and
N fre¢ tlyy bamphap ynedined Htkethyhsoaphehibenated Suth
as potassium carbonate and_sodi um carbonate. Preferred
batesalievolghhi ¢- Dhsedecandenei éPRY) anphd iBORBRBIC
preferred. The base is used 15 at a nolar ratio of
1o2ees| pesh Pf eFefaBnynIdEorifes RPERST 9By IEBXtLfg:
conmpound of general fqrnu|a 16+ or a salt thereof.
B regHr e « nen DR bgPoha HerRRACFor | PRECEBERIe
reaction, exanples include_benzg hl or i d
BRA2DY | 2bF oRt @ ?l%n_aﬁ%ﬁzo@?gcéf%%ngk?élggeggr?85?
The. bepzoy! halidg is usedsak 2.l 461568t b0r0h 3519 or
i i

times, preferably 1- rmes wWith respect to the
ggf%%gg? eimgeneral cEorpula; L 36} Qesaysaht rbbgeef to the
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
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
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
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]



10

15

20

Exanpl es of the solvent used for this reaction, but
not particularly limted as long as it does not affect
the reaction, include nitriles such as 62
acetonitrile; aromatic hydrocarbons such as benzene,
tol uene, xylene, and nesitypene;, ethers such as
di oxane, tetrahydrofuran, anisole, ethylene glycol
di met hyl ethee, raadtdont byhpeeaghyeolsdhoet byktethearly
5 ali phatic hydrocarbons, such as hexane and
cythbhedapmet hal egenaded0nydrooafdoisl sucd0 aso 20°C.
chl orof orm nethyl ene chloride, chl orobenzene, and
di chl or obenZenercasteps siuoh a8 methppraéeuipslyetl hpited
acetate, and butyl acetate; am des such as
NoRE di fref gL o Rantde0ahaursNendoiai RERRGFaR&Yafi de:
and sul f oxi des such as di nethyl sul foxide. These can
bBIDEEESi hocohbRAREFon. Preferabl e sol vents incl ude
rgﬂzggc hydr ocar bons, and toluene is nore preferred.
f ge anount of the solvent is, but not

o L LSRR i ey

(VNW nore-pre ( e anount of

Eﬁeggg? F%Q%g% %eﬂﬁr@hlgoﬁth@r[égh BE @sé@lﬁn the next

ereo he reaction tenperature i s not

p?ééb%ﬂbﬁr%Ythu£|be?gt@H , 1 ButSBre@e1ably Rprefigrably
-30 t The reaction time is not

p@éblﬁﬂb@t'YoklékbﬁﬁlévtbyStEeWUBuhﬁsméohBGshGUEﬁ asd
Is preferably 5 mnutes to 24 hours. [0130]
extraction and crystallization.

[0124]

[Preparation method B]

§ rR°0.C

R Ozc [16] [17] 2
[ :T :I::j/ﬁ\ HO:I::j/»\OH
e
6
[19] R 0,C [5]

In the formula R® is as described above.

Regarding the compound of general formula
[16] or a salt thereof, 2-hydroxy-4-methyl benzoic acid
methyl ester is known for example.
[0125]
(B-1)

The compound of general formula [17] can be

. -—-—Qiij Lo

[18]
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25(B-2) The conpound of general fornula
[18] is prepared by brom nating the conpound of

general formula [17]. This reaction is conducted
according to the 63 preparation nmethod (2-2). [0131]
(8-3) The conpound of gener@l fornmula [19] is 5
prepared by, for exanple, reacting the conmpound of
genepalkefipr fvkackdBple t hyasehatrod| B&82Fibed in
Regardi ng the acetate used for this reaction, exanples
| Rcbtidet pueaSspupratet Qtgannd Sydibreacet ¥, G0eand,
potassium acetate is preferred. The acetate is used at
aJabnafitayi & §Pn§f1@nFrné§99préhéde??lllgnt|ﬁEslﬁPrh
resgect to_the conmpound of general forrmula [18]. In
addPti 6RO £HE- ac%FéF@dcﬁﬁrﬁecﬁpéﬁﬁFééYvnl§51§|PEepared

gor éxample, by reacting the compound of general
formula [16] or a salt thereof with a benzoyl halide in
the presence of a base.

[0126]

Examples of the base used for this reaction
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
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
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.

[0128]

Examples of the solvent used for this

reaction, but not particularly limited as long as it

does not affect the reaction, include nitriles such as
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Exanpl es of the solvent used for this reaction, but

not particularly limted as long as it does not affect

the reaction, include nitriles such as 20

acetonitrile; aromatic hydrocarbons such as benzene,

tol uene, xylene, and nesitwsxene; ethers such as

di oxane, tetrahydrofuran, anisole, ethylene glycol

dhcetbyltet heg, aaondadiet hydeneagbyasl sdchetbybeatbeae,

al i phati c hydrocarbons, such as hexane and

cyclobegansyl2behabodenatédyhydeocattbens such as

chl orof orm nethyl ene chloride, chl orobenzene, and

dﬁéﬁkéﬁ@beh@éﬁéhY6§P§ﬂ§a§ucﬁna§0ﬁ§th?Fhﬁééﬂﬁt61Y§Pﬁyl

acetate, _and butyl acetate; am des such as

I\PanﬁFhrEi’-h?FFSFrraﬁPﬁedlﬁﬁBYNeN-e IsHCHLnELRGERY et SATIGE7
Su|fOXIg aﬁsuch as di net sul foxi de. Thes .
4BBAC TR EORBORAEPORS. PRBFL: a6 Bosgients PHGIAGERANE
d sol f esters_and am des, .and X

2%?§8H?H8¥ & RyReaBatBpRe R B RN PP R D e R ene

' re sa a l.v

N e e e

ﬁa%,ag%@tﬁg,@f seg%xel ééhg,ws%ewt@ taha g]ﬁw@t of

e conpound of general fornila [18]

TQ@etgaétlgﬂlaegpgﬁ@huag N$Nna&mﬁahyu$@kmﬁhidblnbhadN N-
but is 0 to 200C, preferably 0 to 100C.

Themeengl kesthiniitel; Sanat sparbikédear kychi aist ddmbhyils 5
mnutes to 50 hours and is preferably 5 15 mnutes to
2duhdorsde[ 01BBEse can be used in combination.
Preferable solvents include aromatic hydrocarbons, and
toluene is more preferred. The usage amount of the
solvent is, but not particularly limited to, preferably
1-50 times (v/w), more preferably 1-15 times (v/w) the
amount of the compound of general formula [16] or a
salt thereof.
[0129]
The reaction temperature is not particularly
limited but is -50 to 150°C, preferably -30 to 100°C.
The reaction time is not particularly limited
but is 5 minutes to 50 hours and is preferably 5
minutes to 24 hours.
[0130]
(B-2)
The compound of general formula [18] is

prepared by brominating the compound of general formula

[17]. This reaction is conducted according to the
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(B-4) The conmpound of general formula [5] or a salt
thereof is prepared by hydrolysis of the conpound of
20 general fornula [19]. Stated nore concretely, it is
prepared by, for exanple, reacting the conpound of
general formula [19] with g3retal al koxide. [0136] For
the netal al koxide used for this 25 reaction, exanples
i peépdeasddh umetrbboxkde) and sodi um et hoxi de, and

sodi um nmet hoxi de is preferred. Wien the netal al koxi de
that3is used is sodium nethoxide, it is preferably
used as a nethanol solution. The netal 65 al koxide is
uéBd3at a nolar ratio of 2-10 times, preferably 2-3
times with respect to the conpound of gener al fornula
[19]. [0137ThsE§awaPé§dopfta@n§éﬁéeﬁ9rm§é6 foPlt ks
reacti on articul arl

dBESP Bt Yec St nBRrEnlEr onePhiPadEns, CPTPBE Guch as
aceton| r roca b ns such as benzene,
t%?ﬁ%ﬁ% @HZ gﬁg w%lgyﬁgﬁé gethers such as 10
[gfgg tetrahydrofuran, ani sol e, ethylene glyco
' $I et her, and di et hyl ene gl ycol dinethyl ether;

al i phati ¢ hyggocas hgnensughegschexans apd @M@goagéaegon,

hal ogenat ed hydrocarbons such as chloroform nethyl ene

chkenpdes ¢hLonabepsenssiandadeehlter ghanzenaeumakeehaks,
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
[18].

In addition, the acetate can be prepared in
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
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;
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-
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15 such as nethanol, ethanol, propanol, 2-propanol,
and butanol; am des such as N, N-di net hyl f or mram de, and
N, Ndi et hyl acet am de; and sul f oxi des such as di et hyl
sul foxi de; and water. These can be used in

conmbi nation. Preferable solggents include a m xed 20
sol vent of aromatic hydrocarbons and al cohols, and a
nixedtsplueatant deel uadesandoretibanslichs apptigmethyl
preferred. The usage anmount of the solvent is, but not
paniteorlidely Thebeedatopepretdr abl gombsoatimes (v/w),
nmore preferably 1-15 tines (v/w) the amount of the 25
cBrpéahabLE géi@ﬁaFSféﬂﬁﬁpée[QQFed[@QéSFnt§60f esters
The reaction tine is not particularly limted but is 5
n?ﬁﬂté@lﬁﬁssoaﬂguﬁsméﬁﬁdl§°bV@P§rS§I?t§Yﬁ1ﬁﬁ€§§tﬁoa2@

0139] 5Th d bt d
el bR ko raa et aan s Beasabestcazhtve g arege

TR M T L
CLSpTBLQRERRLYy AT AULLEN, AT LaE oot eeis

| SORBES (3V§) DEﬁéeQﬁoﬁhero%X%HE'@omBthaabf'%%H%&%i
geonetrlc i soners, and tautoners), all of these

| sepRESacangbe used and in addition netal salts,
hydrates, solvates, and all crystal forms can be used.
1500340]

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

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

[0135]
(B-4)

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

[0136]

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

preferably used as a methanol solution. The metal
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Next, the present invention will be described citing
exanpl es and preparation exanples, but the present
invention is not limted to these. For the silica gel,
if not stated otherwise, 20 B.W Silica gel BW127ZH
(Fuji Silysia Chem cal Ltd.gs was used. The m xture
ratio in the eluent is a volune ratio. For each
exarpk edands puepar ati anmeXanpketidSoéaghlof tines,
abbreviations is defined as follows. Me: nethyl; THE
tereddydpbpy?anytimds: withpheapeatt hgl thOMSOupesnd of
deut er at ed dineth¥l sul foxide 67 [0141] Exanple 1-1
1geneppl waprnruhas i h8bed dropwise into 79L of 62.5%
sulfuric acid, and after adding 13.0 kg of 6- 5
Yhy¥12H chronmen- 2-one and 13 L of chl orobenzene,

20,8 8. Fnganese gl e Yoo ol ded Lot o8 par
S 185, 20000 SLEPULSE B 101 00CL, 0G0 oo o
rSg&EiRQtng§£8£€1the reaction, include nitriles such as
acetonitrile; aromatic hydrocarbons such as benzene,
toluene, xylene, and mesitylene; ethers such as
dioxane, tetrahydrofuran, anisole, ethylene glycol
dimethyl ether, and diethylene glycol dimethyl ether;
aliphatic hydrocarbons such as hexane and cyclohexane;
halogenated hydrocarbons such as chloroform, methylene
chloride, chlorobenzene, and dichlorobenzene; alcohols
such as methanol, ethanol, propanol, 2-propanol, 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
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
compound of general formula [19].
[0138]

The reaction temperature is not particularly

limited but is 0 to 150°C, preferably 0 to 100°C.
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10 75 L of water was added, and 22 L of 25% ammoni a
wat er was added. Next, 26 L of ethyl acetate and 52 L
of 2- butanone were added, and the aqueous |ayer was
renmoved. To the resulting reaction m xture, 111 L of
2- butanone and 13 L of watejg were added, and the
organic | ayer was 15 separated, and 7.8 L of dinethyl
sul f oxi de amde3r8aktobnhydmechbonbe aardiweileragdédmited
26 L of 25% sodi um chlorite aqueous sol ution was added
doopwiseSanitbt46Croanl hhiisswasdster pedforb3g 5

m nutes at the sanme tenperature. After stirring the
rehgufen kPxEarkours20 74-80C for 15 minutes, the
organic | ayer was separated. 65 L of water was added
t 6UtR&lorganic layer, and 13 L of 25% ammoni a wat er

was added dropw se at O-4OC,,ang &he ueous | ayer
was separ at e8° §9MPOBRA]; RRERYFSEyY Vo%ggepﬁﬁgaﬁaﬁéSHto
th I d 8 L_of 25.h | ori id.
BEcASHECRPLRIER GE bafl 2P XILeRl Bhicopitd, e,
P%Héoﬁghgﬁl8e@ﬁégsm@?ﬁﬁdg§dex§§agE98pﬂS%r?%té%&Zégfion,
I'S was Stirred at e sanme tenperature for
Iy 1 4E [ ] Xt : dth
colTd uae Tt orcd. Cands. 53 RARPSR 582 Vel ow br own

solid of 2-exo0adHichraneneth- theCabhpyyhie ased Wasthe
obt ai ned. 211-NWVR (DMBO-c16) 8: 6.59 (1H, d, J=9.6Hz),

Tp#8phiHridn FeBh6He) deS8ct2bediHabdde, JwBeh, 1308HZE, are
8.20 (1H, d, J=9.6Hz), 8.36 (1H, d, J=1.9Hz), 13.22
(fkesbns) (fO0t42kahplExanpkecdi2isomers, geoRébrok of
wat er was added dropwi se into 1220 niL of 62.5%
sukbueire, ashd, tapdomerer , addiingf20begeofisemers can be
met hy1l- 2H chronmen- 2-one and_ 200 _nlL of chl or obenzene,
3reeg, ofnfahfanddé tdppxngéahasadicsi dBYIratese parvates,
and 15_added at _70-90C. A further 160 nL of 62.5%
stPfluple sEVatRas TodB8dCaPopRi ¥6%8t 70-90C, and this
Mﬁélaé;rred for 30 mnutes at 80-90C. After cooling

t ction mxture, 1160 nL of water was added, and

340 L of 239 amrppia, valen. W5 AdlednIL9R% B8 ddEkkived

citing examples and preparation examples, but the
present invention is not limited to these.

For the silica gel, if not stated otherwise,
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,
each of the abbreviations is defined as follows.
Me: methyl; THP: tetrahydropyranyl; Tr:

triphenylmethyl; DMSO-dg: deuterated dimethyl sulfoxide
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20 ethyl acetate and 800 nL of 2-butanone were added,
and t he aqueous | ayer was renoved. To the resulting
reaction m xture, 1700 nL of 2-butanone and 200 nL of
wat er were added, and the organic | ayer was separat ed,
and 120 nL of dinmethyl sul fgxide and 800 nL of water
25 were added. 80 nL of 25% anmoni a water was added
dropwise. 360 nmL of 25% sodi um chl orite aqueous

sol uti on was added dropwi se at 25-40C, and this was
sEkamptlef dr11 hour at the sane tenperature. Next, 108
69 nL of 25% ammoni a water was added dropwi se into the
reaction m Kjc 25- 35GHC e aquesy was
separated. 600 ok, met*hanol s jgdde® t o aqueous
| ayer, and 40 &t Rydrochl oric®ad d was added®5©°
dropwi se. Next, 15.7 g of sodiun1su|fite was added in

two parts a 72E 38C, . 204 & %ds LLpEASE0E 188 7oL of
r 2 8 hﬁ

m nutes. After dropplng a

h%QrQEhEQEEEr§E'Qc Qnéogftégeaaéﬁﬁ Q@ 61§ UB? %ﬁs

cool ed, and the so |d was [tered an and

1Qe@ﬂ§1929tcﬁr8ﬁ5ﬁ yebhawshrows §Obfdcﬁﬁorobenzene, 20.8
2- 0x0- 2Hchr onene- 6- car boxyl i ¢ aci d was obt ai ned.

Theg 3H MVRghhebbedDYRO-1d6whasdti kiededmenas Bheavakuasd

of Exanples 1-1. [0143] 15 Exanple 2 -O's 000HCO
O&@ROd0at 70-90°C. AT7futtlodr wad ek aBiséadodedsal Hpmiseacid
into 31 nmL of 62.5%sulfuric acid, and after adding

5v86 gdded7drapwhge- 28 ¢Ar8AEeR, 22nhetlahs wasisbirred for
chl orobenzene, 8.00

1 hour at 80-90°C. After cooling the reaction mixture,
75 L of water was added, and 22 L of 25% ammonia water
was added. Next, 26 L of ethyl acetate and 52 L of 2-
butanone were added, and the aqueous layer was removed.
To the resulting reaction mixture, 111 L of Z2-butanone
and 13 L of water were added, and the organic layer was
separated, and 7.8 L of dimethyl sulfoxide and 3.9 L of
hydrochloric acid were added. 26 L of 25% sodium
chlorite aqueous solution was added dropwise at 15-40°C,
and this was stirred for 30 minutes at the same
temperature. After stirring the reaction mixture at
74-80°C for 15 minutes, the organic layer was separated.
65 L of water was added to the organic layer, and 13 L
of 25% ammonia water was added dropwise at 30-40°C, and
the aqueous layer was separated. 52 L of dimethyl
sulfoxide was added to the aqueous layer, and 8 L of

hydrochloric acid was added dropwise at 30-40°C, and

after a further 8 L of hydrochloric acid was added



10

15

20

25

g of manganese dioxide was divided into 8 parts and 20
added at 70-90C. A further 4 nL of 62.5% sul furic acid
was added dropw se at 70-90C, and this was stirred for
1 hour at 80-90C. After cooling the reaction mxture,
29 nmL of water was added, g 9 nL of 25% ammoni a

wat er was added dropw se. Next, 10 nL of ethyl acetate
afdoghigl st ob-2s5buj atiohe wes estaditdesd abdthdesaqeieous
| ayer was renoved. To the resulting reaction mxture,
48empberdOupé PobuBlnmheuard.5 Fheofematépnwariataddedas
and the organic | ayer was separated, and 3 nL of
deoelagl soflf bkedecand 2aml fof thydlochher Pc0dckd wér e
added. 10 nmL of 25% sodi um chlorite aqueous sol ution
wasladuedlswdbspuinsecai d15f48coxgndirrbg omgsestir r ed
for 30 mnutes at the sane tenperature. The reaction
nFREGPEYHAS 8Fifr B§SaPP¥2186€: and the organic |ayer

a . .40 L of r ndé&%t%EF f 2-uyt e

oy T ele 08r garc WEyers 5ok B 250 Aora o
ter add dropw seqat. 3 -?% y akd-the aqueous

Y§y§f6a22’sgpg?a%2§f gg’ng gf%digé gﬁ’sgrggxﬁ&g’mgé

agdedchi0)the agueeys Laygr; apd 3 Ak ob Rydroghlgric

aci d mas)éddeg d?opﬁﬁsé St 30-40C. TAf ter dropping a

fupthey S nL of hydrochloric acid at 65-75C, this was

stirred for 15 30 mnutes at the sane tenperature. The

reaginpos m-xture was cool ed, and the solid was

filtered and collected, and 1.67 g of a pale

yel | ow br owp68ohidodf watexow2ld ehidene deopwiaebaxylol ¢220

acid was obtai ned. 1H NVR (EMSO-d5) 8: 6.63 (1H, d,

JmD, BEZP2.3586uTfQ0i2068Rd, Mpnd8ats el Hdddngl 2905z pEf 6-
0144

[methgl—2H—chromen—2—one and 200 mlL of chlorobenzene,
320 g of manganese dioxide was divided into 8 parts and
added at 70-90°C. A further 160 mL of 62.5% sulfuric
acid was added dropwise at 70-90°C, and this was stirred
for 30 minutes at 80-90°C. After cooling the reaction
mixture, 1160 mL of water was added, and 340 mL of 25%
ammonia water was added dropwise. Next, 400 mL of
ethyl acetate and 800 mL of 2~butanone were added, and
the aqueous layer was removed. To the resulting
reaction mixture, 1700 mL of 2-butanone and 200 mL of
water were added, and the organic layer was separated,
and 120 mL of dimethyl sulfoxide and 800 mL of water
were added. 80 mL of 25% ammonia water was added
dropwise. 360 mL of 25% sodium chlorite aqueous

solution was added dropwise at 25-40°C, and this was

stirred for 1 hour at the same temperature. Next, 108
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Exanpl e 3 6.85 kg of di phosphorus

pent oxi de was added to 46 L of nethanesul fonic acid,
and after stirring for 25 1 hour at 70-80C, 17.0 kg of
2- 0X0- 2H chronene-6- 71 carboxylic acid and 1.7 L of
chl orobenzene were added, grd 13.0 kg of

1, 3-di net hoxybenzene was added dropw se at 70-80C, and
thl Sonass5 st armedi f ovaBehowas atideiedsapeisenpetat the.
After cooling the reaction mxture, 94 L 5 of
2rbatabhonemiasuandded, 2and53%, larod Wat gt haay S5 Mas
of 25% ammoni a water were added dropw se. Next, the

r sepéranedi xt ave mhsOﬁemeéﬁaﬂ@l683$5€ﬁd9ﬁdtPhéh@rQQH?@US
| ayer was separated. 26 L of 2-butanone and 34 L of
wheBpr neredafidenlt of t hedspghhrEiFageid HAl 296°E of

25% 10, ammonji a wat er mas added drop Mﬁig The rea tlgn.
niXPRYESGas Nexbedlro’68- 95CSCdhd™: RBLOFGENIES| §FdRd 10

d h I h 7L
OF 2 obREhe SR S0 ¢ b TS st noapib T 20

Presspce. . Lebefl adompihy! 22:pephanongonas added to

of ne anol” and t hen

1%$d508£l LEr  WEBHE, @dg§d565@Pmﬁﬁ§ ﬁéaé@1@§Qﬁlf€ﬁ§% was

rrrng t e reaction mxture for m nut es at
1903@5@ tQﬁdsﬁhéds$@§dfWEEGEQ@téBQdCthe@bﬁﬁecﬂaa 19n0
kg of a pale yellow brown solid of

6142, 4- dEnet paxybeazoyd)b2bwn28oChHOBEN220006 2Has
obtai ned. 1H NVR (CDC13) 8: 3.69 (3H, s), 3.89 (3H
SthréméilefbHcadbodydi8Harid6waad pbHaidedl=2.2Hz), 6.59
(1H, dd, J=8.5, 2.2Hz), 7.35 (1H, d, J=8.5Hz), 7.45
(1H, d, J=8TBelzjH-MR4ir 1the dPMICSIBHMES theIsameH asddhe
J=8.5, 25 2.0Hz), 7.95 (1H d, J=2.0Hz)

values of Examples 1-1.

[0143]

Example 2
0, —, 0, —,.
H,C (o )¢ OHC 0”0 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
added at 70-90°C. A further 4 mL of 62.5% sulfuric acid
was added dropwise at 70-90°C, and this was stirred for
1 hour at 80-90°C. After cooling the reaction mixture,
29 mL of water was added, and 9 mL of 25% ammonia water
was added dropwise. Next, 10 mL of ethyl acetate and
20 mL of 2-butanone were added, and the aqueous layer

was removed. To the resulting reaction mixture, 43 mL
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[0145] Exanple 4 478 g of

6- (2, 4- di mret hoxybenzoyl) - 2H chr onen- 2-one was added

to a mxture solution of 480 nL of 5 pyridine, 240 nL

of 1-nethyl-2-pyrrolidone and 480 niL of toluene. Next,
454 mL of hydrochloric aci dgvas added dropw se. The
reaction m xture was heated, and while conducting
ageoprpptendabydnat bonr bhi savas stirer eddkd; anHouhs

at 200-210C. After cooling the 10 reaction mxture to
85rddnC: 280enmiwebs BephdiraetHyl fodmdnindeowadindtbgl 2. 4

L of water was added dropw se at 85-95C. After
ssutfprgdehendedcnionfmhytupehiorigoamiiduveseapdded. 10
10-25C, the solid was filtered and collected. 421 % of
anpaPé yekl eadbrewahisriébei gagpous solution was added

6- (2, 4-di hydr oxybenzoyl) - 2H chr onen- 2- one S ,
oBEGPHEES ai#ﬁw&?&&@%)t@%. B3RS 6$212{§ﬁdvf,?m , 80 gpinutes

1H,d J =9.5Hz . .
(at the samg gem&érature. The reaction mixture was

stirred at 74-80°C, and the organic layer was separated.
40 mL of water and 15 mL of 2-butanone were added to
the organic layer. 5 mL of 25% ammonia water was added
dropwise at 30-40°C, and the aqueous layer was
separated. 30 mL of dimethyl sulfoxide was added to
the aqueous layer, and 3 mL of hydrochloric acid was
added dropwise at 30-40°C. After dropping a further 5
mL of hydrochloric acid at 65-75°C, this was stirred for
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-dg) 8: 6.63 (1H, d, J=9.5Hz), 7.80-7.90
(3, 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

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



7.41 (1H,d, J=8.81-12),7.53(1H, d, J=8.5Hz), 7.86-7.88
(1H, ), 8.06(1H d, J=2.0Hz), 8.18 (1H,d, 20 J=9.5Hz),
10.69 (11-1,s),11.82(1H,s)

71
carboxylic acid and 1.7 L of chlorobenzene were added,
and 13.0 kg of 1,3-dimethoxybenzene was added dropwise
at 70-80°C, and this was stirred for 3 hours at the same
temperature. After cooling the reaction mixture, 94 L
of 2-butanone was added, and 34 L of water and then 55
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%
ammonia water was added dropwise. The reéction mixture
was heated to 65-75°C, and the organic layer was
separated. The organic layer was heated, and 77 L of
solvent was distilled off under atmospheric pressure.
17 L of 4-methyl-2-pentanone was added to the reaction
mixture, and 60 L of methanol and then 120 L of water
were added dropwise at 40-65°C. After stirring the
reaction mixture for 30 minutes at 10-25°C, the solid
was filtered and collected, and 19.0 kg of a pale
yellow-brown solid of 6-(2,4-dimethoxybenzoyl)-2H-
chromen-2-one was obtained.
'H-NMR (CDCls) &: 3.69 (3H, s), 3.89 (3H, s), 6.47 (1H,
d, J=9.8Hz), 6.52 (1H, d, J=2.2Hz), 6.59 (1H, dd,
J=8.5, 2.2Hz), 7.35 (1H, d, J=8.5Hz), 7.45 (1H, d,
J=8.5Hz), 7.74 (1H, d, J=9.8Hz), 7.91 (1H, dd, J=8.5,

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



[0146] Exanple 5-1 73 9. 25 kg of

pot assi um car bonate, 21.0 kg of 6-

(2, 4-di hydr oxybenzoyl) - 2H chr onmen- 2-one and 16.6 kg of
cycl opentyl brom de were added to 63 L of

N, Ndi met hyl f ormam de, and tj3i s was stirred for 2 hours
at 5 90-100C. After cooling the reaction m xture, 63 L
ofotobuene, 21 L of 2-butanone and 84 L of water were
added. Next, 1.26 kg of potassium carbonate was added,
afngampeeod gani c | ayer was separated. After adding 11 L
of methanol and 21 L of toluene to the organic | ayer,
10 63 L of sol vent Medistilled off und pspheri c
pressure. 33.0
sol uti on was
reaction m xgur, C. This wasjsylirred for 1
hour at theosane tenperature. The r®acCtion m xture was
cooled, and 15 after sequentially adding 16 L of

hydrochlorlg g O@n? g% %Ogﬁm%ghgg Benf3 # ) 0b WAl ebmen-

was added drop gani c-layer was

Sgpéﬁétﬁgs géeéf£8f aﬂgkegrélsElQE159|H?n@804%LLo@f

solvent was distilled off under atnospheric pressure.

/ﬁ%ygid%ér rpng hheo201rgaehi;on2mpytubeifiehe3andi AgLERT
75-85C, 42 L of cycl ohexane and 42 L of water were

addedotdnopwi seNakt 104 88CGnL.AbFenyakbehibgitorcl was

m nutes at the sanme tenperature, the solid was

f atitlededrapdisel | eThedreandi2f. Bikguok wapaheated, and

yel l ow-brown solid of (E)-3-(5-[4- 74

while conducting azeotropic dehydration, this was

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

'H-NMR (DMSO-de) 8: 6.38-6.42 (2H, m), 6.60 (1H, d,
J=9.5Hz), 7.41 (14, d, J=8.8Hz), 7.53 (1H, d, J=8.5Hz),
7.86-7.88 (1H, m), 8.06 (1H, d, J=2.0Hz), 8.18 (1H, d,
J=9.5Hz), 10.69 (1H, s), 11.82 (1H, s)

[0146]

Example 5-1
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cycl opent yl oxy) - 2- hydr oxybenzoy1] - 2- hydr oxyphenyl |
acrylic acid nethyl ester was obtai ned.
1H NVR(DMSO- d5) 8: 1. 50-1.80 (6H, m, 1.90-2.00 (2H,

M, 3.72 (3H, s),4.85-4.95 (1H n). 6.48-6.50 (2H,
73

9.25 kg of potassium carbonate, 21.0 kg of 6-
(2,4-dihydroxybenzoyl) -2H-chromen-2-one and 16.6 kg of
cyclopentyl bromide were added to 63 L of N,N-
dimethylformamide, and this was stirred for 2 hours at
90-100°C. After cooling the reaction mixture, 63 L of
toluene, 21 L of 2-butanone and 84 L of water were
added. Next, 1.26 kg of potassium carbonate was added,
and the organic layer was separated. After adding 11 L
of methanol and 21 L of toluene to the organic layer,
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
after sequentially adding 16 L of hydrochloric acid and
32 L of toluene, 63 L of water was added dropwise at
60-70°C. The organic layer was separated, and after
adding 21 L of toluene, 42 L of solvent was distilled
off under atmospheric pressure. After stirring the
reaction mixture for 30 minutes at 75-85°C, 42 L of
cyclohexane and 42 L of water were added dropwise at
10-25°C. After stirring for 30 minutes at the same
temperature, the solid was filtered and collected, and

20.3 kg of a pale yellow-brown solid of (E)-3-{5-[4-
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m, 5 6.68 (1H, d, J=16.1Hz),7.05 (1H, d, J=8.5Hz),

44-  7.47 (1H, m, 7.59-7.61(1H m),

74
cyclopentyloxy)-2-hydroxybenzoyl] -2-hydroxyphenyl}
acrylic acid methyl ester was obtained.

'H-NMR (DMSO-dg) &: 1.50-1.80 (6H, m), 1.90-2.00 (2H,
m), 3.72 (3H, s), 4.85-4.95 (1H, m), 6.48-6.50 (2H, m),
6.68 (1H, d, J=16.1Hz), 7.05 (1H, d, J=8.5Hz), 7.44-
7.47 (1H, m), 7.59-7.61 (1H, m), 7.86 (1lH, d,
J=16.1Hz), 7.92 (1H, d, J=2.2Hz), 11.20 (1H, brs),

11.94 (1H, s)

Example 5-2

? ONa I OH
LD—= LT O—L0
0 NaO 0 HO [¢)
™
CO,Me CO,Me

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
of toluene and 80 mL of water were added. Next, 2.40 g
of potassium carbonate was added, and the organic layer
was separated. After adding 10 mL of methanol and 30
mL of toluene to the organic layer, 60 mL of solvent
was distilled off under atmospheric pressure. 31.4 g
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
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7.86 (1H,d, J=16. 1Hz), 7.92 (1H, d, J=2.2Hz), 11.20
(1H, brs), 11.94 (1H, s) Exanple 5-2 MaO0 -311 1-10
0021, ele

75

of 2-butanone was added dropwise at 10-25°C. After
stirring for 30 minutes at the same temperature, the
solid was filtered and collected. Next, this solid was
added to a mixture solution of 80 mL of 2-propanol,
5.44 g of formic acid, 7.23 g of acetic acid and 16 mL
of water. In addition, a suspension of 1.50 g of 10%
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
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 mL of water. The filtrate and
washing solution were mixed, and after adding 30 mL of
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,
the solid was filtered, and 15.7g of a pale yellow-
brown solid of 3-{5-[4-(cyclopentyloxy)-2-
hydroxybenzoyl]-2-hydroxyphenyl}propionic acid methyl
ester was obtained.

The 'H-NMR in DMSO-d¢ was identical to the
values of Examples 8.
[0147]

Example 6
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CO M2 108.81 g of potassium carbonate, 20.0 g of 6-
(2, 4-di hydroxybenzoyl) - 2H chr onen- 2-one and 15.8 g of
cycl opentyl brom de were added to 60 nL of

N, Ndi net hyl f ormam de, and this was stirred for 2.5
hours at 90-100C. After coeld ng the reaction m xture,
60 nL 15 of toluene and 80 nL of water were added.
Next, 2.40 g of potassium carbonate was added, and the
organi c layer was gsepgrated. After addpngulO nmL of

met hanol and 3 =

m. of sol vent ;
pressure. 3194 § 20 of %B@bsod|U'
sol uti on was“affded dropwi se at ®5-65C into the
resulting reaction mxture. After stirring for 1 hour

at the sanme_tenperature, 10 nL o he sal vent
distilled off- an@%rogtﬁﬁngB?PEyE é§§ﬁﬁ the &ga&tﬁoﬁf

| ed d b
BREGC G DpvPeeoat=io. 9se APCer &6 7ri Rl f“%?“%ﬁe -
YR PR bk antPE e bR RR: Y are Uoar S SalPidden 1o

forn?595§¥§8£%5¥g? -ofi- ggrBﬁthZZOHEODaQREs §a§ 44:9ref

C ac of acetic acid and 16 nL of water.
| poaddi h5QRs AtSYEPENSE 0N Af t dr SEo @1 Dhg 1086 Padh @€l &hin
on carbon in 10 nL of water was added, and this was
shiktgdef o128 houbs attd@- 4hE. 56f fer o€oebilngneheere
reaction mxture to 25-35C, 1.0 g of celite was 10
addedd, aaddathés shbr hengefioto540-A0f@s andt hiee sanganic
tenperature, the insoluble matter was filtered off.
Theyeakeawascpasheddwi t Afaem rtldiagsdRat ménodf 22@rgpanol
of 2-propanol and 14 nL of water. The filtrate and
vvé@htgg gégaﬂmnlweé,mti’@éd%éﬁé aﬁﬁebeé&@ringnsio m. of

15 water and 20 of 3-{5-[4-(cyclo entylox
hgaﬁésew@ﬁzoy&ftzrhyaf-maﬁeﬁm B 6|‘?Pcmé&‘¥&rﬁetfﬁ§| 30

A" el 80 AR RS
C

L A o K R e

rehba R o0 oL S Ch b orelopen v dercon -

e§HeEBW@ﬁeHb§abH§dwas obtained. The 1H-NWR in
DVEO- was identical to the 25 val ues of Exanples 8.

'H-NMR (DMSO-dg) &: 1.55-1.80 (6H, m), 1.90-2.05 (2H,

0O

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 (1H, d, J=2.2), 8.18 (1H, d,
J=9.5), 11.67 (1H, brs)

[0148]

Example 7




10

15

20

[0147] Exanple 6 76 13.3 nL of

cycl opentyl bromde and 17.1 g of potassium carbonate
were added to 75 nlL of N, Ndi net hyl f or mam de sol uti on
of 25.0 g of 6-(2, 4-

di hydr oxybenzoy1) - 2H chr oner- 2-one. This was stirred 5
for 4 hours at 78-82C. After cooling the reaction
mxture, 1253 ¢f ofares andidfl mbthbxtdbimaehaeoe
added, and this was heated to 40-50C, and the organic
| aybut has sepaadtied. tAf aesuadenagon26fntlof 2- pfopanét
to the organic Iayer the solid was heated and 10

di syol opent i oxy) sirhvﬁnngh@n?@aéﬂraﬂ fhxeuere-Eopngoin
m nutes at 40-45C and for 1 hour at 10C, the solid was
fﬁpt@%e@faﬁ@lé%ﬁﬁeéﬂ@d68n@L22f8m§tBFnalpal@hls was

yel | ow- brown sol i

Gh??t?éyEP%%EnF?FB§§)fErh§dP8%§Benzé§ifr ice-cooling the
1
sre1che0] Gorcuior MymCrb8olstes s SR HRG: PR

(%5% %%inaég @%5§EE%12 W%EE(E§F§§CQ%B%1g 2278 SF%Ext
g?§jg%.§?’é %nl?egagg & L &ngd a%dzkhe o%éaﬁlé 1ayer

rs 0148] Exanple

was separated. After adding 30 mL of ethyl acetate to
the organic layer, 140 mL of solvent was distilled off
under atmospheric pressure. 90 mL of cyclohexane was
added dropwise at 70-75°C into the reaction mixture.
After stirring this for 30 minutes at 65-70°C and for 1
hour at 10°C, the solid was filtered and collected, and
24.2 g of a pale yellow-brown solid of (E)-3-{5-[4-
(cyclopentyloxy)-2-hydroxybenzoyl]-2-hydroxyphenyl}
acrylic acid methyl ester was obtained.

The 'H-NMR in DMSO-dg¢ was identical to the
values of Examples 5-1.

[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
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33.0 g of 28% sodi um net hoxi de/ met hanol sol uti on was
added to a suspension of 30.0 g of 6-[4-

(cycl opent yl oxy) - 2- hydr oxybenzoy1] - 2H chronen- 2-one in
60 nL of toluene and 60 nL of nethanol. This was 5
heated under reflux for 3 hgurs. After ice-cooling the
reaction mxture, 90 nL of water was added, and this

wasradiusiedet adpEdlcd vt h Bydpophbepehelaci d. sNeytnsion
90 nL of ethyl acetate was added, and the organic

| ayeB.vaskgepar ategal Abtieumaddi ngr80nntinoRleLhylf water
acetate to 10 the organic layer, 140 nL of solvent was
divsti kHdddef Endndbisawaespheriredpfessir 8oug@s at ¢P-45°C.
cycl ohexane was added dropw se at 70-75C into the
rBteropoalkndr EheAreactsphr MLAGUERI §Of 86-30°Fi nat kg of
at 65-70C and for 1 hour at 10C, the solid was

f epLéE8dvafdadgrPect Bdteandtisrsngp fgrop mipyftes at the

yel l ow-brown solid o

(E3EPObERPSFBkpFe2- ﬁ%sr a%sé@&%lj“aﬁtﬁﬁd F8Ry fréhgred
SEEY! Sp AL LTSRN (B3 SLIBR PELR UoHi s, paeipn of
Eﬁ?"E'S% E—éro§9k8%48LdE§%”B'%f8w§€%r. Thgofwgtrg@bwgnd
the washing solution were mixed, and the organic layer
was separated. After adding 31 L of water to the
organic layer, this was stirred for 1 hour at 10-20°C.
82 L of water was added dropwise at 10-25°C into the
reaction mixture, and after stirring for 1 hour at 10-
20°C, the solid was filtered and collected, and 18.0 kg
of a pale yellow-brown solid of 3-{5-[4-
(cyclopentyloxy)-2~-hydroxybenzoyl] -2~
hydroxyphenyl}propionic acid methyl ester was obtained.
'H-NMR (DMSO-dg) &: 1.50-1.80 (6H, m), 1.85-2.00 (2H,
m), 2.61 (2H, t, J=7.6Hz), 2.83 (2H, t, J=T7.6Hz), 3.58
(3, s), 4.85-4.95 (1H, m), 6.45-6.49 (2H, m), 6.92
(14, d, J=8.3Hz), 7.42-7.47 (3H, m), 10.40 (1H, brs),
12.07 (1H, s)
[0150]

Example 9

o) CH, [o) CH,
N?:I::j/ —_— TrN»:E::r

HO 0O

20.0 g of 6-methyl-1,2-benzisoxazol-3-ol,
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20.5 kg of (E)-3-{5-[4-(cycl opentyl oxy)-2-

hydr oxybenzoyl] - 2- hydr oxyphenyl | acrylic acid nethyl
ester, 5.47 kg of acetic acid and 5.47 kg of sodi um
78 formate were added to 62 L of 2-propanol. A
suspensi on of 3.08 kg of 5%gal | adi um on carbon in 21
L of water was added, and this was stirred for 7 hours
av.40-45€6f Afredineobhag3bhe geaft bohphexrtylmethgl
25-35C, 2 kg of 5 celite was added. After stirring for
S5chiouids wmeréheddadetvehpermiupé, mehbyilasel ghleride,
matter was filtered off, and the cake was washed with
aanilxthie €apustonrefl 42r|lohoprppspahokSdnd 240 Ifof
water. The filtrate and the washing solution were
nVY&ear and ?ﬁem%ragn?@ I59@?uTOhM8§O§éB§rﬁﬂéﬁouﬁfter
addj ter to the organic |aye

S hRBIOR oreRe nanca: oot bs Ped5tL Sar Rk brennandatibg
dr 25C into_t reagtion mxtuy
SPREPhEE, By FoF 1hanr TSe" TorhsoralphbY, SpvEtues
fj n | Lgct ed ; g p

é%f%gg o8 91€H bg ﬁﬁ gfa@gf%§lgn5 c%@o?gd@ Qha the

Fown soll

(8¥§5998ni¥§8§¥)wgrQVQBHEXanzoﬁﬁh 20 mL of the solvent
dr oxyphenyl[ T propionic acid methyl ester was

0@5@'B@QtlithNSEEDNﬁ@éQOagmoépﬁgrlc89ré§Hur€) and 100
1.85-2.00 (211, 20 m),2.61(2H, t, J=7. 6Hz)

(BH, 6F, 4-Bbogafb(1ad, HﬁdeﬁlHade48 BHz pf7thR- Fod¥ent
12.07(1H,s) 2.83(2H,t,J=7.6Hz), 3.58
6wd5- 6149( 2Hed) p6£92n¢8H, AEmdOpheF1iH, brspsure[.0180] mL of
Eéggg;ewgs 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
solid of 6-methyl-2-triphenylmethyl-1,2-benzisoxazol-
3(2H) -one was obtained.

'H-NMR (DMSO-dg) &: 2.36 (3H, s), 7.03 (1H, d, J=8.0Hz),
7.18-7.33 (10H, m), 7.43-7.47 (7H, m)

[0151]

Example 10

0 CHS 0 Br
Tr-N 3= Tr—N

0 0

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

dimethylvaleronitrile) in 4.8 L of methylene chloride
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GH3 79 9.93 g of pyridine and 35.0 g of

triphenyl nethyl chloride were added to 100 ni of

nmet hyl ene chloride, and this was stirred for 1 hour at
35-45C. 40 nL of water and 24 nL of 20% sodi um

hydr oxi de aqueous 5 soluti@p were added to the
reaction m xture, and the organic |ayer was separated.
Thesagueedsdtayeiswas exheackedrw thhadQrnhtoff0-80°C.
nmet hyl ene chl oride, and the organic |ayers were
cAfibenedomahdt 7Agnthef ihheisdbvénh, wabidi vl bedrotfl for
under atnospheric pressure, and 100 10 nL of
21lphopanat ths addedtempdradunt.of 96he 96| werhywase
distilled off under atnospheric pressure. 40 nL of
vwahéprias, addéd ke Pﬁecﬁéaéﬁroﬁ4nﬁx9§r806aﬁ8déﬂﬂer
stirring for 30 mnutes at 10-25C, the sol
thyeEPEdianadEsPrEctedutant. 48: 0/ gkar °4 ﬁ&fiéug‘}‘ePP&\f\/l’i%

sol i

6aﬁétﬁgleoﬁrWBE@HyWﬁEFh??dﬁdztBeﬁ9usSiﬁ?BF@Fzﬂ}XBHée'

(TR "ahO5 L8 pp, B S MESE Rl plearnpPE | 35 s ol vae
"%aLRéélLlEQ Eéaﬂpb? ﬁgthylene chloride. The filtrate

and washing solution were combined, and the organic
layer was separated. 24L of methylene chloride, 12.7
kg of potassium carbonate and 6.07 kg of phosphonic
acid dimethyl ester were added to the organic layer,
and this was stirred for 4 hours at 40-50°C. 48 L of
water and 14 L of 20% sodium hydroxide aqueous solution
were added to the reaction mixture, and the organic
layer was separated. The aqueous layer was extracted
with 24 L of methylene chloride, and the organic layers
were combined, and 24 L of methylene chloride was
added, and 210 L of the solvent was distilled off under
atmospheric pressure. 24L of acetone was added to the
reaction mixture, and 40 L of the solvent was distilled
off under atmospheric pressure. 96 L of 2-propanol and
24 1L of water was added dropwise, and the solid was
filtered and collected, and 25.2 kg of a white solid of
6- (bromomethyl) -2-triphenylmethyl-1, 2-benzisoxazol-

3 (2H) -one was obtained.

'H-NMR (DMSO-dg) &: 4.72 (2H, s), 7.22-7.49 (17H, m),

7.58 (1H, d, J=8.0Hz)
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24.0 kg of 6-nethyl-2-triphenyl methyl-1, 2-

benzi soxazol - 3(2H) - one and 18.6 kg of

Nbr onosucci ni m de were added to 48 L of chl orobenzene.
A solution of 0.30 kg of 2,2'-azobis(2,4- 25

di met hyl val eronitrile) in %18 L of nmethylene chloride
80 was added dropwise 5 tines every 1 hour at 70-80C.
Afpeszoronpleting the instillation, this was stirred
for 1 hour at the sane tenperature. 96 L of nethylene
chkanptle, 12. 40 kg of celite, 24 L of 20% sodium 5

hydr oxi de aqueous solution, 0.77 kg of sodiumsulfite
and 48 L of wahe -r- added to the pea t|o m xture.
The |nsoluble nat wad tiltgred op tP cake
was washed wj of nethyl egs) HﬁBb The
filtrate and mashlng sol ution were conblned and the
organic 10 | ayer was separated. 24L of nethylene

chl oride, 12570 &goof 2phtvasskyurieahbdnakgmantdyb)bBénkgic
of phosphonic acid dinmethyl ester were added to the
oargadi methykrestad thidslelsgsbir hgdrbsylamhoars at
40-50C. 48 L of water and 14 L of 20% sodi um hydroxi de
agudvashsorudeoviers addedatddedOPombhefrmathpppl. Under
m xture, and the organic |ayer was separated. The
aRBebisg| B9El Ums L ei@r&@t@é #PEhS241PMof et hyl ene

chlo i de,. and fhe ic.layers cqnbi ned, and 24
s Phag s TBREh aRPLr PaLubagh Atasaoaard 100rEsE fABd

Pl S et S h{F BPULGat one P RUL added EB Phoor dakt PEn"ater
%EUES egng éOBBOO&LtB% gghggﬂ& wgé g&§£ﬁhh8ﬁ % Eﬂder

er a erl C pressure propano

a@ﬁoﬁ@ﬁ@flﬁa r@ggﬁgedroﬁﬂkﬁe 1§@dmih8fsﬁbdgo@@§orlc

[tered and | ected, and 25! a white solid

oﬁcgé was added at 40-50°C. The result was stirred for
6- (bronmonet hyl )-2-tri phenyl net hyl- 1, 2- benzi soxazol 3(2H

) 30nRinasesbh8i BRE. sie NVBnHBWBEOLHE, 8and. 7T26( AL- df S),
7.22-7.49 (17H, m, 7.58 (1H, d, J=8.0Hz)

hydrochloric acid was added dropwise. After filtering
solids, 291 g of N,2-dihydroxy-4-
(hydroxymethyl)benzamide was obtained in the form of a
pale yellowish-white solid.

'H-NMR (DMSO-dg) &: 4.46 (2H, d, J=5.8Hz), 5.26 (lH, t,
J=5.8Hz), 6.78 (1H, d, J=8.2Hz), 6.85 (1H, s), 7.62
(1H, d, J=8.2Hz), 9.28 (1H, s), 11.39 (1H, s), 12.25
(1H, s)

[0153]

Example 12
Ho][:j/\OH HO:E::r/\c' N;:[::r/\m
——— D e Y
(HO)HNOC (HO)HNOC HO

In 50 mL of methylene chloride was suspended



[0152] Exanple 11 350 g of
2- hydr oxy- 4- (hydr oxynet hyl ) benzoi ¢ acid nethyl ester
and 160 g of hydroxylam ne 5 hydrochl ori de were added
to 700 nL of nmethanol. Under heating reflux, 1.11 kg
of 28% sodi um net hoxi de/ metdyanol sol uti on was added
dropwi se, and this was stirred for 3 hours. To this,
210.0 of ovaler-wasyadded-andh§bortmet hydl ventamase. To
distilled off under 10 atnospheric pressure. Then, 196
nthob, hgdedchLopifcNasi-dimashgdidedmamide- 58€. afided. This
result was stirred for 30 mnutes at the sane
t eapecabied, anAd8136 nl of kKhdrovhl ehileradedwaasaddaed
dropwi se. After filtering solids, 291 g of L
NApORVh§Er BR{cY- 1¢5-CRPAEBIy nefhFPYbenRaHrdeOfm§tirring
obtained in the formof _a pale _yellow sh-white solid.
1PRRRR F%E@&sjfeé.lu&mé%gh od, S%B’?Qﬁz)”?ss.‘jéét&iliﬁd
t, J-5.8Hz),.6.78 (1H, d, J=8.2Hz), 6.85 (1H .S 7.62
(Tﬁ% H?gﬁés?‘ﬁﬂﬁf‘,ph%?é% Pfﬁssg)r,e'11.T§9t?‘?H,§e§)c,tl%?E. 25
Zgg%thrg)wgglgghegx§gpki %% methylene chloride, 4.64 mL
of pyridine was added dropwise at 20-30°C, and the
results were stirred for 1 hour at the same
temperature. After adding 20 mL of water and 50 mL of
acetone, 50 mL of solvent was distilled off under
atmospheric pressure, solids were filtered, and 6.45 g
of 6-(chloromethyl)-1,2-benzisoxazol-3-0l in the form
of a pale yellowish-white solid was obtained.
'H-NMR (DMSO-dg) &: 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]
Example 13

o} 0]
N Gl . Gt

HO 0

(1) In 20 mL of methylene chloride was
suspended 1.00 g of 6-(chloromethyl)-1,2-benzisoxazol-
3-0l, and to this was added 27.0 mg of pyridinium p-
toluenesulfonate and 0.596 mL of 3,4-dihydro-2H-pyran.

This was stirred for 24 hours at room temperature.

Solvent was distilled off under reduced pressure, and
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In 50 nL of nethylene chloride was suspended 82 10.0

g of N, 2-di hydroxy-4-(hydroxynet hyl)benzam de. To

this, 0.21 nL of N, N-di et hyl f ormam de was added. This
was cool ed and 8.36 nlL of thionyl chloride was added
dropwi se under ice-cooling.gAfter 2 hours of stirring

5 under heating reflux, 13 nL of solvent was distilled
otheunderniatonspbetiue paespuréfi®d blye siédchti gpl column
m xture was added 13 nL of nethylene chloride, 4.64 nL
othpymatbgeaphy dddedndropeixsecat 20h30Cacandtehe 3:1) .
results were stirred for 1 hour at the sane 10

t BAper aegpet, ALt éP adaifn§-2chioremeraydr —2nd ts0 raf yero-
acetone, 50 nL of solvent was distilled off under
atHoBpRerre-plesdurebessivasaneds iR erag, iandhe. 457§

6- (chl oronet hyl)-1, 2- benzi soxazol -3-0l, in the_form
onaapﬁgé ?eﬁpg wis h- Rhﬁﬁesgaweé s S0BERNEGYStal-

1 110), 7. 654 1 9P, . 7€ fﬁ%&e%?%hf%d%‘iz 20
LT ERECRT B e has SUSASRIGd . 00§ G Suopended,

63&8“5 HEE“%EE 14d=Renzi$ex3zale p3rakiindigh Lo this
was a of pyridini um pt olfuenesul f onat e and

Oté%eﬁhsq&fénécdbamr andHopyrsans, BF 3 ,wasiislyidrioedH-or
24 hours at roomtenperature. 25 Sol vent was distilled
oplrender Theduaad pressedefoand@ hours at room
temperature. To the reaction mixture was added 30 mL
of water and an organic layer was separated. An
aqueous layer was extracted with 10 mL of methylene
chloride, and this along with the organic layer was
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
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.
'H-NMR (DMSO-dg) &: 1.45-1.55 (2H, m), 1.62-1.77 (1H,
m), 1.85-2.00 (2H, m), 2.00-2.15 (1H, m), 3.57-3.64
(1H, m), 3.89-3.93 (1H, m), 4.89 (2H, s), 5.47-5.50
(1H, m), 7.42 (1H, d, J=8.0Hz), 7.62 (1lH, s), 7.83 (1lH,

d, J=8.0Hz)
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83 the obtained residue was purified by silica ge

col umm chromat ogr aphy (el uent; hexane : ethyl acetate
= 3:1). As aresult, 1.10 g of

6- (chl oronet hyl ) - 2- (tetrahydr o2H- pyran-2-y1) -1, 2- benz
soxazol -3(2H)-one in the fgym5 of a white solid. This
served as a seed crystal. (2) In 75 nmL of
mevhybene chloride, 5.00 g of

6- (chl oronmet hyl ) -1, 2- benzi soxazol - 3- ol was suspended,
abglampleéhid was added 0.137 g of pyridinium p-

tol uenesul fonic acid and 2.98 nL of 3, 4-di hydro-2H 10

pyran. This r¥gied for 8 b £ room
tenperaturedzﬁijiijreachLoﬁﬁ ' e was added 30 nL
of water angdan organic |ayer s separated. An
aqueous Iayer was extracted with 10 nL of nethyl ene
chloride, and this along with the organic | ayer was 15

washed w t hiansagdeoys satHyakad shadbundehl 6rddeg of 6-
solution and dried with anhydrous sodi um sul f ate.
SotNeotomashdl sti| Pedentisurdevlr8dated7pb8sgupé, and
20 nL of diisopropyl ether was added to the obtained
residoenyAnsekyl ceisval daasndddedOand, oaf pgrigddngQwere
m nutes of stirring at roomtenperature, solids were

f puspeededoandt aFhrecesfgrop BOEéﬁléﬁoﬁ@@ﬁyt?mperature

(tetrahydro-2Hpyran-2-y1)-1, 2- benzi soxazol - g -one
i Aot RSt 5paATbEoR ‘Béﬂ“éu%rl b%i BR- Rki Yetes pAY 1A WROT

15%65§f@%%2ibi0§2§é23g6 ?gn%lkpngzt%e reglﬂt %gsn)
stirred for 5 minutes under reflux and heating. After
cooling the reaction mixture, 2.50 g of silica gel was
added. After insoluble matter was filtered off, the
cake was washed with 10 mL of methylene chloride. The
filtrate and the washing solution were combined and,
after adding 8 mL of methylene chloride and 15 mL of
water, 45 mL of solvent was distilled off under
atmospheric pressure. To the reaction mixture, 35 mL
of acetone was added and 33 mL of solvent was distilled
off under atmospheric pressure. After adding 20 mL of
water, solids were filtered and 11.3 g of 6-
(chloromethyl)-2-triphenylmethyl-1,2-benzisoxazol-
3(2H) -one was obtained in the form of a pale yellowish-
white solid.

'H-NMR (DMSO-d¢) &: 4.79 (2H, s), 7.19-7.50 (17H, m),
7.60 (1H, d, J=8.0Hz)

[0156]



m, 3.57-3.64 (1H, n),3.89-3.93 (1H m,4.89 (2H, s),
5.47-5.50 (11-1, m),7.42(1H, d, J-8.0Hz), 7.62 (1H,

85

Example 15
HOD/\OH Hoj@/\m N:D/\CI Tr—N;::(j\cl
L —_— \Y —
(HO)HNOC (HOHNOGC Ha o

10.5 kg of N,2-dihydroxy-4- (hydroxymethyl)
benzamide and 0.10 kg of N,N-dimethylformamide were
added to 105 L of methylene chloride. To this, 14.3 kg
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
triphenylmethyl chloride were added. To this, 4.31 kg
of pyridine was added dropwise and stirred for 4 hours
at the same temperature. To the reaction mixture, 21 L
of water was added, and an organic layer was separated.
An aqueous layer was extracted with 11 L of methylene
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, tﬁe cake was washed with 21 L of
methylene chloride. The filtrate and the washing
solution were combined and 57 L of solvent was
distilled off under atmospheric pressure. To the
reaction mixture was added 53 L of 2-propanol, and 53 L
of solvent was distilled off under atmospheric

pressure. To the reaction mixture was added 53 L of 2-
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s),7.83 (1H, d, J=8.0Hz) [ 0155] Exanple 14 HO

In 50 nL of nethylene chloride, 5.00 g of 6-

(chl oronet hyl ) -1, 2- benzi soxazol -3-0l, 7.59 g of 5

tri phenyl methyl chloride and 2.20 nL of pyridine were
suspended and stirred for Sdours at roomtenperature.
To the reaction m xture, 15 nL of water and 15 nL of
netbyheoe. chhotedesddel.ecdddedyeandwhbediesulfiedasff
stirred for 5 mnutes under reflux and heating. After
10ndepl ehgoshkergacprensnoirrt ucbe 2e501y whsspkiicaegelfor
was added. After insoluble matter was filtered off,

t Be waketaasathashedOl t h 3Ol s oferet Byeentl EReBed deo
The filtrate and the washi ng sol uti on were conbi ned
apBEtaart &7 - 8d8EngL8omichlorpRRYP¥he ~eRFELPHENYARCERYAT

f 15 water, 45 | t distilled_ off d
ot noSBRBF EOBF eLiP 21 0o R L PoSEE: GR ReuPoPo38 mi.

of ?ietong_ §taddeg.?nd 33 nL of solvent was
dYStiPréa ottt und&r-at'wospheric pressure. After adding

38 nL of wabgL, 19 qhNglS; Mergsdly ! er8dand dk 30 & Som

(ghhepeaeihyl ) - 2-triphenyl met hyl-1, 2- benzi soxazol 3(2H)
-one was obtained in the formof a pale
yebhegwmsh-white solid. 1H NVR (DMSO-d6) 8: 4.79 (2H,
s), 7.19-7.50 (17H, m, 7.60 (1H, d, J=8.0Hz)

Example 16
o Br 0 NEt,
Tr—N —p N
9] o -

30.0 g of 6-(bromomethyl)-2-triphenylmethyl-
1,2-benzisoxazol~3(2H)-one and 13.9 mL of diethylamine
were added to 90 mL of N,N-dimethylformamide. This was
stirred for 50 minutes at room temperature. Ethyl
acetate, methylene chloride and water were added to the
reaction mixture, and an organic layer was separated.
Water and hydrochloric acid were added to the organic
layer, and an aqueous layer was separated. An organic
layer was extracted with water and, together with the
aqueous layer, 180 mL of acetone was added and 13 mL of
a 20% sodium hydroxide aqueous 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

pale yellowish~white solid.
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Exanpl e 15 10.5 kg of

N, 2- di hydr oxy- 4- (hydr oxynet hyl ) benzam de and 0. 10 kg
of N, N-di net hyl f ormam de were added to 105 L of

nmet hyl ene chloride. To this, 14.3 kg 5 of thionyl
chlori de was added dropw sgunder heating reflux, and
then the result was stirred for 6 hours at the sane

t BpeRt uresodhens: 10 . B4of( 689l venty=lad Hdi)st i2l.l4ed (@fsf, q,
under atnospheric pressure and, at 20- 30C, 24 L of
néthylBng, cBL 66i deHand) 13761Rg70841Q1LH), phenyl/médbhyl. 51
chloride were added. To this, 4.31 kg of pyridine was
afld8ed d&vopwi se and stirred for 4 hours at the sane
ten?erature. To the reaction mxture, 21 L of water
waS8lafdded, and an organic |ayer was separated. An
aﬁueous Ia¥er was extracted with 11 L of nethylene 15
chEkePPde. 170 this, along with the organic |ayer were
added 21 L of water and 2.10 kg of celite. Then, at
20-30C, 12.6 LSO ,50di um h ydeclaqueous

sol ution was 3 dr opwi 5™ AT ol ubl e nmatter
was filtered ogf, the cake was hed with 21 L of 20
met hyl ene chloride. The filtrate and the washi ng
solution were conbined and 57 L of solvent was
distilled oRP.0Ondepfabmidpréhivéapiasstieshytolthe
reaction m xture was added 53 L of _2-propanol, and_53
Ltsirkenyénetids —di StPEnéd sekpzahaér 28 mosFherrc 525 mL

BEESRULS, T2 Lhe LoReLl on T xLure e added 05l of 2
SBEh bR BRTD L gB o THE S A RSk spoR ST 0L
OQEakBOﬁ7tngQr8Eu§égCghar?H%tﬂxlEEZQLEEBBSﬁ%hnﬁggy%aded
dropwise into the reaction mixture over a period of 30
minutes. The result was stirred for 2 hours at 5-15°C
and solids were filtered to obtain 16.6 g of 6-
(chloromethyl)-2-triphenylmethyl-1, 2-benzisoxazol-
3(2H)-one in the form of a pale yellowish-white solid.
'H-NMR (DMSO-ds) &: 4.80 (2H, s), 7.18-7.50 (17H, m),
7.60 (1H, d, J=8.0Hz)

[0159]

Example 18

0 cl 0 Br
TN —p TN

o o)

10.0 g of 6~(chloromethyl)-2-triphenylmethyl-
1,2-benzisoxazol~3(2H)~-one, 35 mL of bromocethane and

2.42 g of sodium bromide were added to 80 mL of N-
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5 1, 2- benzi soxazol -3(2H)-one in the formof a pale

yel |l ow sh-white solid. The 1H-NWMR in
DMSO-d6 mat ched the val ue from Exanple 14. [0157] 10
Exanpl e 16 30.0 g of

6- (brononet hyl ) - 2-tri phenylgget hyl 1, 2- benzi soxazol - 3( 2H
)-one and 13.9 niL of diethylam ne were added to 90 ni
omebhil d2rpt/bybl adore], dendThhs swaasssitreddf aor50. 5

m nutes at roomtenperature. Ethyl 15 acetate,
nebhybeat BhFH607T@e ahiitevaterolene Wuklededotide mixture,
reaction m xture, and an organic |ayer was separ at ed.
VaPemland RydropAneli andch nér efadagart serreagegeni c

| ayer, and an aqueous | ayer was separated. An organic
|§§@waa§ aRer a@ﬂ-édswﬁﬁeméﬁérteaﬁd tPogBtREP @i FRifRe

gueous. | ayer of ac s ad
o SRds o 8o BFaﬁPﬁgdgbiFaeSSZag SeBtuptonaagetiane
add d dr pwi 8 ids. were flltered abQq0hta O
CAPoPhS FaRP oo hO LT85 FEpReror Bt Ry 1oh, B BeoN
b I VA e | f
zfégéé?% TePV R ERUGRRE 1B, R BSY B b%%%%@% ogr
0494568k, qﬁfféftéooflﬁ &ﬁé‘r&ac@rghlﬁgitu§e§620 mL
(2H, 7s), 7.18-7 (7H, s) 158]
SoExXanpkepihol and 50 mL of water were added dropw1se
and solids were filtered to obtain 9.04 g of 6-
(bromomethyl) -2-triphenylmethyl-1,2-benzisoxazol-3(2H) -
one in the form of a white solid.
'H-NMR (DMSO-d¢) &: 4.72 (2H, s), 7.20-7.51 (17H, m),
7.58 (1H, d, J=8.0Hz)
[0160]
Example 19
HO Me 0 Me

. HO
o NH

50.0 g of N,2-dihydroxy-4-methylbenzamide was
added to 350 mL of tert-butylmethylether, and 38.1 g of
thionyl chloride was added dropwise at -1-0°C. This was
stirred for 30 minutes at the same temperature. Then,
164 mL of tributylamine was added dropwise at -5- =-3°C,
and this was stirred for 1.5 hours at -5-5°C. To the
reaction mixture, 200 mL of 20% sodium hydroxide
aqueous solution was added, an organic layer was

separated, and 100 mL of water, 42 mL of 20% sodium
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20.0 g of 6-(diethylam no)nmethyl-2-

tri phenyl net hyl-1, 2- benzi sozazol - 3(2H)-one and 5.1 nL

of ethyl chlorocarbonate were added to 60 niL of

nmet hyl ene chloride. This was then stirred for 3 hours

10 at room tenperature, andggl40 nL of 2-propanol was
added dropwi se into the reaction m xture over a period
ohyd@oni det eguedhe sesulktowaanst broed bdr c2lhoer seat
5-15C and solids were filtered to obtain 16.6 g of 6-
(ebtedonehhiyk)- 2atpilphényaethylwas2fhéneirsdzazdl - the
3(2H)-one in the formof a pale yellow sh-white solid.

1 kVRVeB\VBEsHEY 8ith, 8@0(@H of) waterg- 7Thg (itHrafp, and
7.60 (1H, d, J=8.0Hz) [0159] Exanple 18 2010. 0 g_of
6tP6hWé?bﬁﬁﬂh§P}u219P|Hﬁéﬁypﬁﬁpﬁyfd and an aqueous- layer

R e L
R R R R S R e
thgkrghg aErQHgnggmgngeﬁgeggtﬁgem@5§rBWeﬁgn%qgﬁq solids
were filtered to obtain 40.1 g of 6-methyl-1,2-
benzisoxazol-3-0ol in the form of a pale yellow solid.
'H-NMR (CDCL3) &: 2.51 (3H, s), 7.13 (1H, d, J=8.0Hz),
7.21 (1H, s), 7.65 (lH, d, J=8.0Hz)
[0161]

Example 20

BeneWsiash <aels
_° o T?—N»:I:::r/\

CO,CH, CO,CH,

12.5 kg of 3-{5-[4-(cyclopentyloxy)-2-
hydroxybenzoyl] -2-hydroxyphenyl}propionic acid methyl
ester, 15.6 kg of 6-(bromomethyl)-2-triphenylmethyl-
1,2-benzisoxazol-3(2H)-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
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-
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dropwi se and solids were filtered to obtain a white 5
solid. The obtained white solid, 35 nL of bronoethane
and 2.42 g of sodium brom de were added to 80 nL of
Nmet hy1l- 2- pyrrol i done, and this was stirred for 1 hour
at 55-60C. After cooling thg reaction mxture, 20 nL
of 2-propanol and 50 nL of water were added dropw se
1g1amét§@ky¢§h@ﬁp£}ﬁkbpebﬁdctac@btﬁéahQLOésge@fiﬁ-the
rononet hyl ) - 2-tri phenyl net hyl- 1, 2- benzi soxazol - 3( 2H)
-fone oA dhpalerpedioaivhtwkrisel sdlidH NVR ( DMSO- d6)
8 4.72 (2H s), 7.20-7.51 (17H, m, 7.58 (1H, d,
JHB-0H ) ( HMﬁQHdHH SExanpbel198HOKE, OmHO, MH90-2. 00 (2H,
50.0 of N, 2-di hydr oxy-4-net hyl benzam de was added to
380, nt- 68 {&Ht - but9Fﬁe6H? etﬁe§3 éaa 38,1957 oPHENT 0AYHD

chl ori de was added dropw se Thi s was 20

stPired) ;oﬂ §@ fr AAt é8 atm?he séiedggnpé?atéré6 theh,
andHt hRLr whobdt 1 {Heqt op=8: 3fRdar 420 s 5%0%% %eBC
a2?§é~ ol%BHre ggagg 9f5%0é168d'ﬁg‘h¥d%gx o

utlbn an ‘organi Iayer
sggﬁrghgg @Qdoéoglgt QF wat er, 42 nL of 20@6sod|um
89 hydroxf de”aqueous’ so

ution and 5.0 g of celite were
agdedojAfter insoluble matter was filtered off, the
cake was washed with 100 nL of water. The fiItrate and
t beepasht nensekuipoe were combi ned and an aqueous

| ayer 5 was separated. To the aqueous |ayer, 10 nL of
acet one and 50 o.Hacetlc acid were added at 4?
After stirrin he sane tenperature for 30AGF
solids were fl[ I totaln 40. 1 of 6- @ ’
bS%P 700~ 3F ol i t9lef orm ofa g eI4>o : 4. o
1 (CDCh) 8: 2.51 (31-1, s),¥~¥5 (1H
J=8.QHz), 7.21 GdjdH,s), 7.65 (1H, oyoJ=8.0Hz) coH

(1) 300 g of 3-{5-[4~-(cyclopentyloxy)-2-
hydroxybenzoyl]-2-[ (3-oxo-2-triphenylmethyl-2, 3-
dihydro-1,2-benzisoxazol-6-yl)methoxy]phenyl}propionic
acid methyl ester was added to a mixture of 1200 mL of
methyl isobutyl ketone and 600 mL of methanol. 43.5 mL
of sulfuric acid was added dropwise under ice-cooling.
This was stirred for 1 hour under water-cooled, and
then stirred for 1 hour 30 minutes at room temperature.
After adding 1200 mL of water and 200 mL of 20% sodium
hydroxide aqueous solution, the result was stirred at
room temperature for 30 minutes and solids were
filtered to obtain 167 g of 3-{5-[4-(cyclopentyloxy)-2-

hydroxybenzoyl]-2-{ (3-hydroxy-1,2-benzisoxazol-6-



10

15

[0161] Exanmple 20 12.5 kg of
3-(5-[4-(cycl opentyl oxy)-2- 15

hydr oxybenzoyl] - 2- hydr oxyphenyl | propi oni ¢ aci d net hyl
ester, 15.6 kg of

6- (bronmonet hyl ) - 2-tri phenylgfet hyl 1, 2- benzi soxazol - 3( 2H
)-one and 4.49 kg of potassium carbonate were added to
125) heohoa¢ebnbAy 1 Thirepwasist hetedmbohyd beues tdndehe
heating reflux. After 20 cooling the reaction m xture,
28okmobfwat palwagedddedsh2wBikeokohydrochl ori c acid

was added dropwi se, and solids were filtered. This
resulted in(29. Ink$88f m3- of methanol, 26.0 g of 3-{5-[4-

15-[ 4- (cycl opent yl oxy) - 2- hydr oxybenzoy1l] - 2-[ (. 3- oxo- 2-
t (FpReAPEREY 9§¥¥7§?gVﬁﬁ@ﬂ%b§?2¥ﬁéﬁZ?éé&§28&g69xY9éf2“

b bPORBALE oyl BAF CRRUAPLENEa) PaoPgonic. actd nefay)
FobbsraR pusbedaie 3 IEEPoHTbRE 0 R Ry water of
(34 8ot Bt B8, 0y SR, one
jggggiFﬁéég;%g%g%?éfg§rsgblﬁlhﬁtgk’Zt6%B%Hsgme
temperature. The reaction mixture was added to water.
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, solvent was
distilled off under reduced pressure to obtain 22.5 g
of 3-{5-[4~-(cyclopentyloxy)-2-hydroxybenzoyl]-2-[(3-
hydroxy-1,2-benzisoxazol-6-yl)methoxy]lphenyl} propionic

acid in the form of a light yellowish solid.



[0162] 10 Preparation Exanple 1 (1)
300 g of 3-15-[4-(cycl opentyl oxy) - 2-
hydr oxybenzoyl] - 2-[ ( 3- oxo- 2-tri phenyl nmet hy1l- 2, 3-
di hydro-1, 2- benzi soxazol - 6-yl ) net hoxy] phenyl | propi oni c
acid nethyl ester was added to@ a m xture of 1200 nL of
15 nmet hyl isobutyl ketone and 600 ni of nethanol. 43.5
mL of sulfuric acid was adadgdTrsopwi se under
ice-cooling. This was stirred for 1 hour under
wat.er - cool edy memhddhdivrstonaped- iy al divury 130-apimoties acid
at roomtenperature. After adding 1200 nL of water and
2@ nHYagfi VA WerorHSantEel Mpdrtdye dreneiado i la:i on,
the result was stirred at roomtenperature for 30

mi [figr@dtlend Yol i ds were filtered to obtain 167 g of
3-15-[4-(cycl opent yl oxy) - 2-
hydr oxybenzoyl] - 2-[ ( 3- hydroxy 1
yl ) met hoxy] phenyl | pr opi oni c

P- fizi soxazol -6- 91

yl ester in the

formof a pale yell ow sh- (2)
In 182 mL of ST} Oy ‘
(cyclopentybeM roxybehzoy1] - 2- [ (3- hydr oxy- 1, 2-

5 benzi soxazol - ¢ry t hoxy] phenyl | propi oni ¢ aci d

met hyl ester wa® suspended. ‘W'ter dropping 78 nL of
wat er of 10.5 g of sodi um hytsoxi de at room
tenperature, the result was stirred for 30 nminutes at
the same tenperature. The reaction mixture was added

| B k0 ALLEL 2 SIS oBl b 3cb s o

oric ac ds were ere he obt ai ne

Qil YA IEE agidftﬂ% vethd rksa lé'é?lt%0|aUHeQ@1ny group which

or of or ‘hanol . washi ng w th water,

sl v ep vaise i ed Ivhltﬁ@l Hd dﬂ“d\%ré Q&b&@i&%a{’lﬁﬁ%ﬁ]@sﬁﬂtuted
obtain 22.5 g 15 of

3drerdyvi (Eyalmpendy | ax )pt2idiyer DX yhaszoythl ted [¢:8ygen-
hydr oxy- 1, 2- benzi soxazol - 6-yl ) net hoxy] phenyl |
p reagi tenii ol ras i ek i er ddec T ior ywodu, loght seel t ovliesthesD) i d.
comprising:
reacting a benzophenone derivative

represented by the general formula:

[Formula 9]

O OH
I
o) ! ‘ oRrR>®

wherein R?® and R*® are as defined above, or a salt
thereof, with a 6-(halomethyl)-1,2-benzisoxazol-3(2H) -

one derivative represented by the general formula:



92 CLAIMS 1. A nethod for preparing a phenyl propionic
acid derivative represented by the general fornula:

[ Formul a 151 wherein R2a represents an al koxy group;
R3b represents a cycl oal kyl group; and R5 represents a
met hyl group which is substitogted wwth one or nore
optionally substituted phenyl groups, or an optionally
s Uulrstrintultaed. 4dxygen- cont ai ni ng heterocyclic group, or a
salt thereof, conprising: reacting a
benzophenone deplyvative~epresented by the genera
formul a: [ Foranl a OORSL) yH2 wherein R2a and R313
are as defined g g or a salt thereof, with a

6- (hal onet hyl ) -3, 2- benzi soxazol - 32H) - one derivative
represented by the general formula: 93 [Fornula 14]

wherein X represents a halogen atom; and R® is as
defined above;

the benzophenone derivative being prepared by
oxidizing methyl-2H-chromen-2-one represented by the
general formula:

[Formula 1]

N
H,C
070

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

[Formula 2]

X
oo I
O O

then oxidizing the compound by a salt of
halous acid to give 2-oxo-2H-chromene carboxylic acid
represented by the general formula:

[Formula 3]

AN
O O

or a salt thereof, followed by conversion to

a reactive derivative thereof, then reacting the



wherein X represents a hal ogen atom and RS is as

defi ned above; t he benzophenone derivative
bei ng prepared by oxidi zi ng met hyl - 2H chr onen- 2- one
represented by the general formula: [Fornula 1]

wi t h manganese di oxi de in thegpresence of sulfuric
acid and water to give 2-o0xo-2H chronene carbal dehyde
I epaeseniedelhy vhltd vgendrdl af eomploand reprelsen2éd by the
then oxidi zing the conpound by a salt of hal ous acid

t gegieral2 foxrowdl:chr omene car boxylic acid represented
by the general formula: [Fornmula 3] 94 reactive
ddFiorailee 4di t h a conpound represented by the genera

formula: [Fornmula 41 OR3a
4a

R

3a

OR

wherein R?** and R** represent an alkyl group, to give a
benzophenone derivative represented by the general
formula:

[Formula 5]

wherein R*® and R** are as defined above, then subjecting
the benzophenone derivative to a dealkylation reaction
to give a benzophenone derivative represented by the
formula:

[Formula 6]

or a salt thereof, then subjecting the
benzophenone derivative or a salt thereof to an

alkylation reaction in the presence of a base to give a



wherein 123" and Rd4a represent an al kyl group, to give
a benzophenone derivative represented by the genera
formula: [Formula 5] wherein Fea and 124' are as

defi ned above, then subjecting the benzophenone
derivative to a deal kyl ati ongseaction to give a
benzophenone derivative represented by the fornul a:

[ Fmmdphdijone derivative reprexesaldd tdyersdef gereaml
subj ecti ng the benzophenone derivative or a salt

t Heeofla:o an al kyl ation reaction in the presence of a
base to give a 95 benzophenone derivative represented
bylRdr@nygenetlal fornula: [Fornula 7] wherein R3b is as
defi ned above, or a salt thereof, then subjecting the
benzophenone derivati @ oOHa salt thereof to a

ri ng- openi ng reac Londi n dpe presence of a base to

give a benzophen @

general formul a;

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 8]

() OH

wherein R?*® and R?® are as defined above, or a salt
thereof, and then subjecting the benzophenone
derivative or a salt thereof to a reduction reaction;
and

the 6- (halomethyl)-1,2-benzisoxazol-3(2H) -one
derivative being prepared according to either of the
following method (1) or (2):

(1) a method comprising protecting the 2

position of 6-methyl-1,2-benzisoxazol-3-ol with a



wherein R2a and R3b are as defined above, or a salt

t hereof, and then subjecting the benzophenone
derivative or a salt thereof to a reduction reaction;
and t he

6- (hal onet hyl ) - 1, 2- benzi soxazg - 3(2H) - one derivative
bei ng prepared according to either of the foll ow ng
Mefhed 1( Prop (Rt is substitutleld wa tFetdied 10m@resi Ng
protecting the 2 position of
6-optilkyar) L y2 Syt isanaD lpherstl Wrddups, % ret kydtigmelly
that is substituted with one or nore optionally

S hdtsittittuarek dp leexyde rgramupsy i ramaathedqetriagnyad iy group, to
substituted oxygen-containing heterocyclic group, to
gigierea a6-Gretaiyiy-11, 12-2drezi Bieaaar o 13 (RRH)--ome  diay vt ve
represented by the general formula: [Fornula 10]
wrergiaseRe-§G& hys e igrnebo Vi@ Hid ‘owed by a

hal ogenati on; (2) a nmethod conpri sing

r Y 2 YHy dr oxymet hyl ) benzoi ¢ acid ester

derivative represented 2¥ t he general fornula:

[ Formul a 11]5 BQ_RBE 3 Wherein R6 represents an

al kyl group,ReN_a thereof, with hydroxyl am ne or

a salt thereof {0
aci d derivative)drepresented by the fornmul a:

wherein R® is as defined above, followed by a
halogenation;

(2) a method comprising reacting a
(hydroxymethyl)benzoic acid ester derivative
represented by the general formula:

[Formula 11]
HO:I::]/»\OH
6
RO,C
wherein R® represents an alkyl group, or a salt thereof,
with hydroxylamine or a salt thereof to give a
(hydroxymethyl) benzhydroxamic acid derivative

represented by the formula:

[Formula 12]

HO:I::j/f\OH
(HO)HNOC

or a salt thereof, then reacting the

(hydroxymethyl) benzhydroxamic acid derivative or a salt



[Formula 12] HO OH (HO HNOC or a salt thereof, then
reacting the 97 thereof with a thionyl halide, then
subjecting the resulting conmpound or a salt thereof to
an intranol ecul ar cyclization reaction in the presence
of a base to give a 97

6- (hal onet hyl ) - 1, 2- benzi soxazol - 3-ol derivative

r epleesett ed thy at hdigewar &k lfidenultaen] Bobjekaihg] theEO
wherein X is as descri bed above, or a salt thereof,
ame stién ngr coepoung tire a2 spdsi tihemeof thean

6- (hal omet hyl ) - 1, 2-benzi soxazol -3-ol derivative with
a imtrapelgcydpn kacligaddps: reacsdon iR she sressnse of
optionally substituted phenyl groups, or an optignall )i
s @ Peiseuted 9&)’&’3¢gén-scdll?ﬁéi°ﬁ’ie%§‘>'8rét'érf GcYErFd SgreaRl -3 -

it A R S R

{Formula 13]

‘ X
\

HO

wherein X is as described above, or a salt thereof, and
then protecting the 2 position of the 6-(halomethyl) -
1,2-benzisoxazol-3-0l derivative with a methyl group
that is substituted with one or more optionally
substituted phenyl groups, or an optionally substituted
oxygen-containing heterocyclic group.

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

[Formula 25]

wherein R?® represents an alkoxy group; R®® represents a
cycloalkyl group; and R® represents a methyl group which
is substituted with one or more optionally substituted

phenyl groups, or an optionally substituted oxygen-



wherein R2a represents an al koxy group; R3b represents
a cycl oal kyl group; and R5 represents a nethyl group
which is substituted with one or nore optionally
substituted phenyl groups, or an optionally
substituted oxygen- 98 contaggni ng heterocyclic group,
or a salt thereof, conprising reacting a benzophenone
debhyatnye rﬁ@t@&@&@edlbyg&bapgeaer al shotmihareof,

[ Formul a 2% wherein RRa and Rm are as defi ned
abomprleﬁng sahtttiher eobenwiopheaone derivative

6- (hal onet hyl ) - 1, 2- benzi soxazol - 3(2H) - one derivative
r eppeserneéadbpyt ibeggearak lf dommuda :[ For mul a 24]
wherein R5 is as defined above; and X is a hal ogen
atlermula PReé preparati on nmethod according to claim1
or 2, wherein R2a is a nethoxy group and Rmis a

cycl opent yl group D. AOhet hod for preparing a

6- (hal onet hyl ) - soxazol - 3(2H) - one derivative
represented by formul a: [Formula 27] 99

wherein R*® and R?® are as defined above, or a salt
thereof, with a 6- (halomethyl)-1,2-benzisoxazol-3(2H) -
one derivative represented by the general formula:

[Formula 24]

o,
R>-N X

wherein R® is as defined above; and X is a halogen atom.
3. The preparation method according to claim 1
or 2, wherein R*® is a methoxy group and R*®® is a
cyclopentyl group.

4. A method for preparing a 6- (halomethyl)-1,2-
benzisoxazol-3 (2H) -one derivative represented by the
general formula:

[Formula 27]

R™-N

O



wherein X represents a hal ogen atom and R5 represents
a nethyl group which is substituted with one or nore
optionally substituted phenyl groups, or an optionally
substituted oxygen-containing heterocyclic group,
conprising protecting the 2 pgsition of 6-nethyl-1, 2-
benzi soxazol -3-o0l with a nethyl group that is
substituted with one or nore optionally substituted
phéreye igr dupepresean sopt hanalgley subst;i tutde®® represents a
oxygen-cont ai ni ng heterocyclic group, to give a
6-meghiyy1 gxrozp bénzhs dwasclbsI(2HEedn&iddy ongt oremore
represented by the general fornmula: [Fornmula 26] = CH3
wePtdionaRdyi SuRs tdetitesd PASEYE, SreMPSwe@byn optionally
halogenatlon 5. A net hod for, prepari

clﬂ?ﬁt&ﬁé&tﬁﬂ )oxygf—n E@Hﬁa%&%é?ﬁo fes ﬁ%yaﬂécd gr‘fovgt /i ve
h%%?n%%ﬁ%%%gr HoeGrasss e, popBi s Rethdi-a, 2-
%%%tz'ls%&%%o\ﬂ 4h o‘i“%l% | ongﬁ%gil' gggh};y tpuRstict ut ed

enyl groups, ~or —an op t ut'ed oxygen-

1%%b%‘&%%‘tré'd” %Rl erac 36%] 'm%r%{]% 1 oA ?y's%b% takegen

conprising reacting a r oxyme benzoi c
a@h%n t R, V%tr’ %o RRriesRnted s%stt%&%rae Xy gen-
fornula [Formul a 281

containing heterocyclic group, to give a 6-methyl-1,2-
benzisoxazol-3 (2H) -one derivative represented by the

general formula:

[Formula 26]

@) CH,
R5-N>,;©/
O

wherein R® is as defined above, followed by
halogenation.

5. A method for preparing a 6-(halomethyl)-1,2-
benzisoxazol-3 (2H) -one derivative represented by the
general formula:

[Formula 31]

O
R5 i N):@/\X

0]

wherein R’ represents a methyl group which is
substituted with one or more optionally substituted

phenyl groups, or an optionally substituted oxygen-



HO RO2C OH wherein R6 is an al kyl group, or a salt
thereof, with hydroxylam ne or a salt thereof to give
a (hydroxynet hyl ) benzhydroxam ¢ aci d derivative
represented by the fornmula: [Forrmula 29] HO (HO HNCC
or a salt thereof, then reacfjdg the

(hydr oxymet hyl ) benzhydroxam ¢ acid derivative with a

t Ricevi N@ld dRt LRy AUl esbiupy bhe xesy b heleaepoukdm,

or a salt thereof to an intranol ecular cyclization

I eFigrdR iingy e qiese RC g hgidraxyasenlyd ) ienecd c6acid ester

(hal onmet hyl ) -1, 2- benzi soxazol - 3-ol derivative

ag?nﬁ$®nﬁ®@ e pirtess egereet &y frhiemglezve rigRofiorimar 130]  HO
[Formula 28]

HO
o
6
R°0,C
wherein R® is an alkyl group, or a salt thereof, with
hydroxylamine or a salt thereof to give a
(hydroxymethyl)benzhydroxamic acid derivative

represented by the formula:

[Formula 29]

(HO)HNOC

or a salt thereof, then reacting the
(hydroxymethyl)benzhydroxamic acid derivative with a
thionyl halide, then subjecting the resulting compound
or a salt thereof to an intramolecular cyclization
reaction in the presence of a base to give a 6-
(halomethyl) -1, 2-benzisoxazol-3-ol derivative
represented by the general formula:

[Formula 30]
O X
N?:]:::]/A\
HO

wherein X is as described above, or a salt thereof, and

then protecting the 2 position of the 6-(halomethyl) -



1, 2- benzi soxazol -3-o0l derivative or a salt thereof

wth a nmethyl group that is substituted with one or
nore optionally substituted phenyl groups, or an
optionally substituted oxygen-contai ning heterocyclic
group. 6. The preparation ggihod according to any one
of clains 1 to 5, wherein Xis a chlorine atomor a

by O3 hken A Sk a zd1 - TheL Piepavat i vh dietdash BE Ceiei g tith
any one of clainms 1 to 6, wherein Rs is an optionally
salbpd t iyt eghrdiip phiesy | net dybsoftuted with one or more
tetrahydro- 2H pyran-2-Y1 group. 8. The preparation

nep hbohaTTyr shibgt 1 outddi phdny Whereips nmaei aire seP el ong ey
I's active manganese di oxi de; and a concentration of
sslb s i tubed doxygen r eepezinind sitte¥PeYatie FFeRat er
Is 35-75% (ww). 9. The preparation nethod according
t®- cl ai m 8, ThpcpeePe et hon - DEERAE oREFCTILRS FQ any one
6- met hyl- 2H-chr onen2-one, or_7-neth %-Zkkchro n- 2- one.
19t 9\161‘(‘ﬁa¥oﬁ%tﬁyl‘)’hﬁ,r?l’ae%z?go?(a% tosne) ?gﬁ‘é or 4
derivative represented by the fornmula: [Formula 351
WREPBIRERREPE - a nethyl group that is substituted with
ope O nore_optionall St j d L gr oup 0
aﬂ‘optional?§3385§ ?f%%§§g0§§%§%$c%§?§?§#ﬂg £6PanyObne
hete [ OoWp; i 85 a 1v 102 11.
R i e
dﬁ?b¥é§hMEeaCE?Eﬂh@ﬁyiﬁeﬁh?&nb%OteﬁBQh?dBoXZHSpgran—2—yl
chllorine atomor a bromne atom 12. A
GQQBaanethyl)-1,2-benzisoxazo|-3(211)-one derivative
according to claim10 or 11, wherein R5 is an

optional |y subspirephedttbhphenpbdetkybrding to claim 1,
tetrahydro2l-1-pyran-2-yl group. 13. A o
6whbakanmemhybhngsa- Hénzidexasohc(ye- MpngAaegEr IRTLPE i
according to any one of clains 10 to 12, wherein R5 is
anndphi opackeptsabiont efegulifughengcitt Withyrespect to

sulfuric acid and water is 35-75% (w/w).

9. The preparation method accofding to claim 8,
wherein methyl-2H-chromen-2-one is 6-methyl-2H-chromen-
2-one or 7-methyl-2H-chromen-2-one.

10. A 6- (halomethyl) -1,2-benzisoxazol-3 (2H) -one
derivative represented by the formula:

[Formula 35]

O X
R5 _ N)ﬁ\

O

wherein R® is a methyl group that is substituted with
one or more optionally substituted phenyl groups, or an
optionally substituted oxygen-containing heterocyclic

group; and X is a halogen atom.



14. A 6-(hal onet hyl) -1, 2- benzi soxazol - 3(2H) - one
derivative according to claim10, wherein RS is a
triphenyl methyl group; and X is a chlorine atomor a
brom ne atom

102
11. A 6- (halomethyl) -1, 2-benzisoxazol-3 (2H) -one
derivative according to claim 10, wherein X is a
chlorine atom or a bromine atom.
12. A 6—(halomethyl)—1,2-benzisoxazol—3(2H)-one
derivative according to claim 10 or 11, wherein R® is an
optionally substituted triphenylmethyl or tetrahydro-
2H-pyran-2-yl group.
13. A 6-(halomethyl)—1,2—benzisoxazol—3(2H)—one
derivative according to any one of claims 10 to 12,
wherein R°® is an optionally substituted triphenylmethyl
group.
14. A 6—(halomethyl)-1,2—benzisoxazol—3(2H)—one
derivative according to claim 10, wherein R® is a
triphenylmethyl group; and X is a chlorine atom or a

bromine atom.



