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SPECIFICATION METHOD FOR PRODUCING 4-0XOQUINOLINE
COMPOUND Technical Field of the Invention [0001] The present
invention relates to a compound useful as a synthetic intermediate for an
anti-HIV agent having an integrasegisgyitoryaetiwly and a production

method thereof. Moreover, the present |nvent|on relates to a production
method of an ¥RFFHAY %F’VVBRHF PEAHLHES ard

the like. 1OBack9r0un§léEﬂh&£a\1erﬁmI@09ﬂ the Raieshigfetence 1
discloses a production method of a 4- oxoquinoline compound represented

)QPrQéLaormula [111]: [0003] OH 15 [0004] wherein each symbol is as

describedhe the-pateit referenee dn(hesainaler somtm@:tmhel useful as a
abbrewated as com oundand pecmca thef wing productijon

R AR RS oA Heéﬁ %&P e'FhidAd a0 integrase
remremedrgaa@etamﬁ)@%moaoi]raamsymbomHmismmneog as Moreover,
%zicrlbed in the patent referenc roductlg ethod s%lsg

eribea’ ﬁrbtat Htvl%%ﬁe%%erffpaage 6&?e§cﬁ’sym SHIPThESEHNRe o a0 anti-

al3y degeribedim patenigefterehee ynthetic intermediate, and the like.
Background of the Invention
[0002]

Patent reference 1 discloses a production method of a 4-

oxoquinoline compound represented by the formula [III]:

[0003]

[m]

[0004]

wherein each symbol is as described in the patent reference 1
(hereinafter sometimes to be abbreviated as compound [III)), and
specifically, the following production methods are known.

[0005])

Production method 1-1 (see patent reference 1l: page 67)

[0006]



[0008] Production method 1-2 Example of production method using lo
compound [9] having a hydroxyl-protecting group (see patent reference 1.
page 71) [0009] [ono] Each symbol in the scheme is as described in
patent reference 1. 5This production method is also described in patent
reference 2, page 6bo| in the scheme is also described in
patent reference 2). [80%1] g@juctlon method 2-1 (see patent reference 1:
page 72) /o [O(g]tglj 10(1 [001

(::)/\ana
(;@\Noz Step 2 (Rs)n * NO, step 3 (RJ) *
(3] [4] [5]
Step 4 9
—— O OR"A
R”‘o\_{coon" ® > ﬂ
(6] coor™

o 0
Step 5 R” - .’WQH

IA
[1 —?] (1-2]

{0007]
Fach symbol in the scheme is as described in the patent

reference 1.

3 This production method is also described in patent
reference 2, page 64 (each symbol in the scheme is also
described in patent reference 2).

{o008] :
Production method 1-2 Example of production method using

10 compound [2] having a hydroxyl-protecting group (see patent

reference 1: page 71) ;

[co09]
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Each symbol in the scheme is as described in patent reference 1. This
production method is also described in patent reference 2, page 69

(each symbol in the scheme is also 5 described in patent reference 2).
[0014] Production method 2-2 Example of production method including

pethod is also
Kcig-gHfitme is
also describe@7h patent referergg 2). [0017] Productignahethod 3 (see

patent reference 1: page 76)
Step 2

[0010]

Each symbol in the scheme is as described in patent
reference 1.

This productidn method is also described in patent
reference 2, page 68 (each symbol in the scheme is also
described in patent reference 2).

{0011]
Production method 2-1 (see patent reference 1: page 72)

[0012]

RS
RA*N~>co0r™
o ‘ o [13] ' a
@7 Hat St @y T peRe @ e N
[11] [12] (14} [15]
Step 3 \T;::If%j’u‘ Step 4
Zan
(el [2] [1—4]
Step 5 @ O
'm
[1-5]

[0013]



. 20 [0018] 000 Production OW method 3-1 0 IS OH A' [1-8] [0019]

Each symbol in the scheme is as described in patent reference 1. 5This
production method is also described in patent reference 2, page 74 (each
symbol indhg sehams isiglseklessahefdn patery retarenepad). (303 tent
Production method 4 (see patent reference 1: page 77) ioExamples of
BREREEBRSNEthods of the above-mentioned compound [12] are more

concretein giyeprriow: Q2 Het Btrp 6HallORMescribed in patent

reference 2, page 69 (each symbol in the scheme is also

5 described in patent reference 2).
[o014]
Production method 2-2 Example of production method including

introduction‘removal step of hydroxyl-protecting group (see

patent reference 1l: page 74)

10 [0015])
Rca
RN~ 00r
o [13] ! 0
Hal' oH Step 1 Hal\@AﬁORﬂ
;:]: 2 NH
/" Hal HgF%ﬁHg;ﬂH ®) " Ha (GH,r-OH
171
[12] [18]
Step 2 w Step 3
(GH,)~OR" @/\ ZnHel > (GHZ)-ORP '
[19] [2] [1-8]

Step 4 @ O

(cH,) ~OH
[1-7]

[0016]
Each symbol in the scheme is as described in patent
reference 1.

15 This production method is also described in patent
reference 2, page 72 (each symbol in the scheme is also
described in patent reference 2).

[0017]
Production method 3 ({see patent reference 1: page 76)

20 [0018]



. Hal I_R1AHalt [5]JORm [25] [0022] 15Each symbol in the scheme is as
described in patent reference 1. [0023] Production method 5 (see patent
reference 1: page 79) [0024] Fie COOR2A 0[13] OHStep 2Hal'OR2A FIIH
[31] (CH2),-OH [0025] Each symbol in the scheme is as described in

patent reference@. Production
@ O on’ method 3-1 @ D
N
F R

[(21] (1-8]

[0019]
Each symbol in the scheme is as described in patent

reference 1.

5 This production method is also described in patent
reference 2, page 74 (each symbol in the scheme is also
described in patent reference 2).

[0020]
Production method 4 (see patent reference 1: page 77)
10 Examples of production methods of the above-mentioned

compound [12] are more concretely given below.

[0021]
9 Q
@LOH Step 1 oR* Step 2 ofr Step 3
—— S
1N02 NH
R o
[22] [23] [24]
@\)L or? Step ¢ Hal\q:fcmu Step 5 \d?
1 a
orR o
(25] [26] YB [27]
Hal'
Step 6 Hal' Step 7 OH
————— a ORIA Hajz
Hal-R1A Ha® or™ |
(8] or™ [12']
[28]
[0022]
15 Each symbol in the scheme is as described in patent

reference 1.

[0023]
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The production method is also described in patent reference 2, page 78
(each symbol in the scheme is also described in patent reference 2). /o
[0026] The above-mentioned production method 1-1 and production
rBeihed2-1esheetively selale o saroductiar siathed of £ nch}1-2]
and compound [1-5] corresponding to the above-mentioned compound
[if024]1 The production method 1-2, production method 2-2 and
production method 5 show production examples including
introduction.removal of hydroxyl-protecting dfoup. In addition, production

method 3 discloses a method for 5 introdtiiHy"a deruent after
formation of § 4-oxoquinoline ring, and produdii@] method 4 desgrib
exampl Prowlugtion mH oungtg?bmoréidpect 9R2F]
More ent referemce 1 ses, asoneoftheao C

n
particul%g ]useful as anti-HI¥ age t%frormzamongrcompoﬁnds Péﬁ] '(ﬂc':-le)—OH
6-(3-chlgTd=2-fluorobenzyl)-1-(£3)=1- [17] ‘
hydroxymethy1-2-methylpropyl)-7-methoxy-4-oxo-1,4-
dihydroquinoline)-3-carboxylic aci8l (hereinafter sometimes to be
abbrestatedas comppund (10l) and a,produtenimethegthereo 2A
15Specificatty-Example inlpat8Rt reference—t-describe faflowftRg
production example. ition, production of F '}'
2,4-difluoro-5-iodobenzoic aciddqsfg:@img material) is disclosed in petgyior"
reference 1, Example 4-3§,§Jtep . 20 [0028] [0029] wherein Wizis
N-iodosuccinimide, Catalyst Is a catalyst, and the other symbols are as
defined in patent reference 1. o Tdis production method is also
cference 2 nage, 22, Referénce Exampie 9
a prodtrct'rmﬁ'rreth iI this producfiommetftod, pa ef e
descr@mﬂqg@ 23, Examplel2-1, a production method wheré&in the
hydro rotggting group is a 1mtq91=bﬁqyldimethylsilyl group. Further, (CH,)—-OH
patent reference 3, page €12_,_ﬁ§]ference Example 1; page 17, Exq_mp_leﬂi
and page 39, Example 2-4 describe a method of directly producing
compound (10) from a compougd verein a hydroxyl-protecting group is
tert-bustdimethylsjytyg ;

[0025])
Each symbol in the scheme is as described in patent

reference 1.

The production method is alsc described in patent
reference 2, page 78 (each symbol in the scheme is also
described in patent reference 2).

[0026]

The above-mentioned production method 1-1 and production
method 2-1 respectively relate to a production method of
compound [1-2] and compound [1-5] corresponding to the above-

mentioned compound [III].



[0030] [0031] Moreover, patent reference 1, page 81, Reference Example
1, s or patent reference 2, page 80, Reference Example 1 disclose that
2,3-dichlorobenzylzinc chloride which is an analog of 3-

chloro-2+fiuorpbeaneinebramiderodusedirciiectiiore-mertioge-2epnd
6, can be produced in the same manner gom 2,3- dictilorobenzjyl <ghloride.
RFRAAST €51 T90SY] Pamit el EHAC S HBoBEEEa S dtineN Hibihod

?ﬁ;ﬁ%ﬂﬁéﬂ@éﬁ%e%@%@qciélifaﬂw@mililreﬁr@aéetadgsqﬂm@[the
ollowing production example jn Example 2-2, page 28. [0034]  [0035
Whereing‘BB@qgi%a%za%f&é%%.lﬂ}]u%%%é%%ﬁegCaﬁégﬁ i%el{s’cgtalﬂ/s h od for
and thelatierssymbbols sy é aseaefinett mrpdienna reterente 8. 40888jquinoline
While patent reference, 1, patept reference 2 and patent reference .
e O TR T e o oo, SRt RLSE rEypEgduction
emtitace die taliopdngaspeeis. i de thedinaf steplikoxylation,
Kﬁrtic_ﬁfrly methoxylation), a dimer is by-produced depending on the base

Bé {&ed. In this event, a removal step of the by-produced dimer is
further neocessargrwhicttdetrensésteagield gléathloamwhensodine of the

fluoride by-produced. in the final step {alkgxylation ti \Vi
R S L R S R AT % from amorg
pracreddnd E3Edde $ thid pasduntionZaéiline mieen avibhméval operation

%&%%gﬁghethyl—2-methylpropyl)-7—methoxy—4—oxo—l,4-
dihydroquinoline)-3-carboxylic acid (hereinafter sometimes to be
abbreviated as compound (10)) and a production method thereof.

Specifically, Example 4-32 in patent reference 1 describes
the following production example.

In addition, production of 2,4-difluoro-5-icdobenzoic acid
(starting material) is disclosed in patent reference 1, Example
4-33, step 1.

[0028]
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5 fluoride is essential and the operation is complicated. There is a
concern about an unfavorable influence of hydrofluoric acid produced in
the ring-closing step on the production facility, and therefore, the method is
not of a level satisfactory as an industrial production method. /o Removal
of the product by-produced in a reaction to insert compound [§b] is
complicated (since alkylzinc derivative is used together with @ pRitladium
catalyst ag operation to removg zinc salt and paIIad@m Sa as impurities § 9

S neg nm;op onﬁﬂi@'ate peraﬂon‘ﬁ%o&
nece to pr@tggt hy roup gegg, rpeth ro orm@ nag
|m|nary step of the rBaction'to insert comgound [IIb] and to deprctect

the group in a later step, and the operation is complicated . A step using
3-chlo -quorobenzylgrogtlde for the 20 production,of 80mpound [lib] is

not orindystr oduction, since the compburld shows high
tearlr?g propertyﬁjitﬁ%@gL -mel'fh%?ned pro ' me®Fdd including
thesgtgtgp;s Is agSoctatetl With manysasp eg;:ts o b& improved for industrial
production, and the dev Atof a more superkyf duction method
of compound (10) is desired. [0037] In addition, while non-patent
reference 1 describes the following benzoic acid compound and the like, it
progl es no descriptomn of tth‘co pound (2") of the present invention to be
30 eéxpfamgd Br detailin the fol 0. [6688] Me02C Me0 COzMe OMe
OMe Oive [0039]9R7f8rt-:§over, pa reference 4 describes, in the ring-
closing reaction for forming a 4-@mguingline skeleton, a production
example of a 4-oxoquin ; i (

rens(:t‘ter %%Q}We like

comp@q:nd (6- B) of tt@[\ \@%QMG SP:—Catéalyst W‘“‘k’ocozm
ep
OH Cl
NaOH NQOMG O O
Step 9 W“,.k/c;H Step 10 j ,\,OH
(10}
[0029]

wherein NIS is N—iodosuccinimide, Catalyst is a catalyst, and
the other symbols are as defined in patent reference 1.

This production method is also described in patent
reference 2, page 112, Reference Example 9.

As a production methoed similar to this production method,
patent reference 3 describes, at page 23, Example 2-1, a
production method wherein the hydroxyl-protecting group is a
tert-butyldimethylsilyl group. Further, patent reference 3,
page 12, Reference Example 1; page 17, Example 1 and page 39,
Example 2-4 describe a method of directly producing compound
(10) from a compound wherein a hydroxyl-protecting group is
tert-butyldimethylsilyl group, as shown below.

8



invention to be explained in detail in the following. [0040] 00 OMe
CIO NH CO2Me CIN 10 [0041] Patent reference 5 (see page 11,
compound 2-12) describes the following benzoic acid compound [A] and
W' as photosensitive materials. However, it provides no description 15
of the Compound (2') of the present invention to be explained in detail in
the foIIoinng [00421D0®IOItHHSOH 0 F OHA] [OO43]QOMbreover
ggibes the follo eund [B]

and thelljke (ss e 2). HoweNEPME oy ng ion of the
compound ( ) 0 prg§ent invention to be explainied i q.a{gbg the
\
following. 3,\|< L%
]
(10)

[0031]

Moreover, patent reference 1, page 81, Reference Example 1,
5 or patent reference 2, page 80, Reference Example 1 disclose
that 2,3-dichlorobenzylzinc chloride which is an analog of 3-
chloro-2-fluorobenzylzinc bromide produced in the above-
mentioned step 6, can be produced in the same manner from 2,3-
dichlorcobenzyl chloride.
10 [0032]

Cl

¢l
m*[ij/“C| - . C“Ti)/“zmn

[0033]

Patent reference 3 discloses a production methed of
compound (10).
15 Specifically, patent reference 3 describes the following
production example in Example 2-2, page 28.

[0034]




ic

[0044] 0 LB) [0045] In addition, non-patent reference 3 describes the
following benzoic acid compounds [C] and [D] and the like (see page
3512, compounds 10 and 12). However, it provides no 5 description of the
compound (2') of the present invention to be explained in detail in the
following. [0046] [0047] lo[Patent refererite 1] WO 04/046115 [Patent
reference 2] WO 05/113509 [Patent replé4 :emie 3] WO 05/113508 tent

:
reference 4] US 4695646 (colurgn 1‘% ine 40) [Pate r erence 5

JPBA:14:84556 iS{Rin- iR -pate ence 1] Z dedi K |m|| OFt
vol. 6 bér 1, pages 6 0 (page 7 tent referenEe

2] Synlett, Yol.5, p.447-448, 196 [Non-patent reference 3]
Macromolecules, vol.28, p.3509-3515, 1995®2@Disclosure of the Invention
Problems to be Solved bythe Invention [0048]

pDBU  Br OEt

— - I

Step 2

o

F 2 F
ci Br —— Ol ZnBr
Step 4

[Ib]
F
Cl
_TBDMSCI O O
Step 3 \I J\,OTBDMS PScti: eC;at:Ivst J\,OTBDMS
Cl Cl
o PO o e <6
Step 5 \T L\/OH Step 6 \7 L\,OH

(10)

[0035])

wherein DBU is 1,8-diazabicyclo[5.4.0]undecene, Catalyst is a
catalyst, and the other symbols are as defined in patent
reference 3.

[0036}

While patent reference 1, patent reference 2 and patent
reference 3 disclose production methods of compound (10), the
production methods embrace the following aspects.

- In the final step (alkoxylation, particularly methoxylaticn),
a dimer is by-produced depending on the base to be used. 1In
this event, a removal step of the by-produced dimer is further

necessary, which decreases the yield greatly.

10
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An object of the present invention is to provide a compound useful as a
synthetic intermediate for an anti-HIV 25 agent having an integrase
inhibitory activity and a production method thereof, and a production
mefaad of 3 ARK-HiY,80e5L Using hs RyddbetiGintgrnediate. Mars,of
Solving the Problems [0049] 3Cln view of the above-mentioned object, the

prasERIMRRIRE haRRldriditied IBRENE Ak TR hnst&rptittrg 10 the
alrzRronaekProekisiion yaehotiRfithe ahove-menesadcampoitndditfodes the

particularly compound (10), and found that a compound represented by,
REGEGHAGECD i RetdintHer sOMSTimEs B8 WhbrARSRAT ?%oﬁ\féoﬁcﬁ -um
Dok acaltthesenids tiseiul asda shathaiiedatel rediatedberafos avkigh
resulted in the 5 completion of the present invention. [0050] The formula

(2 Fhe@s [5953] RPRARFEINAPRE RIDrinBEABAT 8P4 T ethbXY i66p Cand
R4Q ind hysragen siammraiGded04 alkhgraumdoaidkiitoge spepificallyhe

e precent invenion s a shoyn i he olowing 1] 45) 151009312 &, 1eve

r
satisfactory as an industrial production method.

- Removal of the product by-produced in a reaction to insert
compound [IIb] is complicated (since alkylzinc derivative is
used together with a palladium catalyst, an cperation to remove
zinc salt and palladium salt as impurities is necessary and the
operation is complicated).

- Plural operations are necessary to protect hydroxyl group with
methyl chloroformate in a preliminary step of the reaction to
insert compound [IIb], and to deprctect the group in a later
step, and the operation is complicated .

- A step using 3-chloro-2-fluorcbenzyl bromide for the
production of compound [IIb] is not benefical for industrial
production, since the compound shows high tearing property.

The above-mentioned production method including these
steps 1s associated with many aspeéts to be improved for
industrial production, and the development cf a more superior
production method of compound (10) is desired,.

[0037]

In addition, while non-patent reference 1 describes the
following benzoic acid compound and the like, it provides no
description of the compound (2’) of the present invention tec be

explained in detail in the following.

[0038]
MeO,C CO,Me
MeQ OMe

OMe OMe

11
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[0054] (2') [0055] 20 wherein R is a fluorine atom or a methoxy group,

and R900 is a hydrogen atom or a C1 - C4 alkyl group (hereinafter

sometimes to be abbreviated as compound (2')), or a salt thereof. [0056]

géc[glﬂhe compound of the above-mentioned [11, wherein R is a methoxy
roup,’or a salt thereof. [0057] _ 10 [0061] 15 [4] Use of a compound

represetfedeVHE foRALRNEB- 1} DRY 8RS JoHRP Fepresantetfby-fife T1n9-

forpuia 2-1-5mharein X' isa-halogen afopkhprenaiter someatinesiq be

[0058] abbreviated as comf%ound (8-1)) for the production of a compound

POBH] FéeBeAtRTBY the forfla (29 L0DeR} H18 B ESARERIM I the
%6T#EﬁﬁﬂgnéEfyﬁE%h%@ﬁgﬂéﬁt@ﬁddﬁﬂo@hé'DEK@QEHE$W@v@r%C&t provides
C4a roup,

no déééiipgion of the production method of compound (8) from
compound (7), or compound (8) from compound (6-B) of the present
invention to be explained in detail in the following.

[0040]

0O O

o
FMOMB » chone
Cl ('3 NH cl z

{0041]

Patent reference 5 (see page 11, compound 2-12) describes
the following benzoic acid compound [A] and the like as
photosensitive materials. However, it provides no description
of the compound (2') of the present invention to be explained in

detail in the following.
[0042]

OH
o F Q
HOOH
0]

c

SH
F HS F OH
[A]
10043]
Moreover, non-patent reference 2 describes the following
benzoic acid compound [B] and the like (see scheme Z). However,

it provides no description of the compound (27} of the present
invention to be explained in detail in the following.

[0044]

0

L
F

[B]

12



10

i5

20

25

30

or a salt thereof. [0062] X211 [0063] [3] Use of a compound represented
by the formula (8-1): [0064] wherein [0065] O gist R xlco OR kice ci CI Cl n
X10 is a halogen atom, and (8-1) 0R40(8-1) (Z) OR3 (2-1) 15 [0066]
\tlggﬁ%iT R is a fluorine atom or a methoxy group, R3isa Cl - C4

In addition, non-patent reference 3 describes the
following benzoic acid compounds [Cl and [D] and the like (see
page 3512, compounds 10 and 12). However, it provides no
description of the compound (2’) of the present invention to be

explained in detail in the following.

[0046]
OH 0 ol 0
00H oo
[(c] (D]
[0047] |

[Patent reference 1] WO 04/046115

[Patent reference 2] WO 05/113509

[Patent reference 3] WO 05/113508

[Patent reference 4] US 4695646 (column 15, line 40)

[Patent reference 5] JP-A-11-84556

[Non-patent reference 1] Zhurnal Organicheskoi Khimii, wvol. 6,
number 1, pages 68-71, 1970 (page 70, 3)

[Non-patent reference 2] Synlett, vol.5, p.447-448, 1996

[Non-patent reference 3] Macromolecules, vol.28, p.3509-3515,
1995

Disclosure of the Invention
‘Problems to be Solved by the Invention

[c048]

An object of the present invention is to provide a
compound useful as a synthetic intermediate for an anti-HIV
agent having an integrase inhibitoiy activity and a production
method thereof, and a production method of an anti-HIV agent
using the synthetic intermediate.

Means of Solving the Prcblems
{0049]

In view of the above-mentioned object, the present

inventors have conducted intensive studies in an attempt to find

an improved production method of the above-menticned compound

13
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alkyl group, and X20 is a halogen atom (hereinafter sometimes to be

abbreviated as compound (2-1)) in the presence of a metal 5 atom M, for

the production of a compound represented by the formula (2'): [0067] (2)
[0Q68]/0 iR 5,3 fugg 13 methnyy asare: R RAD isGpound
h%/%qrgdén\%?o%ncﬁei o%rll“i;llgrlei-{(J ngéqll 3C/§I:H g%lu%l %rf:l sgaﬁéhereof. [0069] [5] Use %?un
aresmpoantedphasaihed Bymnefarntala) (20he5gb020E e RROMT RTei e
Risadyogpg atgm ara methexyoroup and 005 hydregen alamigeaul as a

CI - C4 alkyl group, 20 or a salt thereof, for the production of compound
(ggqugﬁgp(imyegmﬁq%ate therefor, which resulted in the

completion of the present invention.

[0050]
The formula (27):

(29

[o051]

wherein R is a fluorine atom or a methoxy group, and R is a

400

hydrogen atom or a C; - C; alkyl group.

[0052]
More specifically, the present invention is as shown in

the following [1] - [45].

[0053]
[1] A ccmpound represented by the formula (27}:

[0054]

[0055]

wherein R is a fluorine atom or a methoxy group, and R*®

is a
hydrogen atom or a C; - C4 alkyl group (hereinafter sometimes to
be abbreviated as compound (27)),
or a salt thereof.
[0056])
[2] The compound of the above-mentioned [1], wherein R is a
methoxy group, or a salt thereof.
[0057]

14
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or a salt thereof. [0074] [6] Use of a compound represented by the formula
(8-1): 5[0075] ):100 CI (8-1) [0076] wherein X100 is a halogen atom, a
compound represented by the formula (2-1): 20 [0077] OR0R3e0 0

(23}) (9078 whereig B is aflyarine.atom o aspethaxyrgraup senesa ¢1 -
4 alkyl group, and X200 is a halogen atom, and a compound Is
fee8dnted by the formula (2'): [0079] OR40 FO ClI

)GDO
F

S g

[0059])
wherein X'® is a halogen atom (hereinafter sometimes to be

abbreviated as compound (8-1)) for the production of a compound

represented by the formula (2):
{o0e0]

(2)
[oo61]
wherein R is a fluorine atom or a methoxy group, and R is a
hydrogen atom or a C; - C4 alkyl group,
or a salt thereof.
[o062]

[4] Use of a compound represented by the formula (8-1):

[0064]

wherein X%

is a halogen atcm, and
a compound represented by the formula (2-1):
[0065]

|

O R
%200 QNO R3%

O n1
15



(2") [oon] wherein R is a fluorine atom or a methoxy group, and R40 is a
20 hydrogen atom or a ClI - C4 alkyl group, or a salt thereof, for the
produttion of compound (10): [0081] (1 0) [0082] or a salt thereof. [0083]
3\5%%) of a compound represented by the formula (2-2): [0084] [0085]
hierein R is a fluorine atom or a methoxy group, and Rmis a C1 10 - C4
alie tedup RhérimaffErisomammas a8 RraBofesidedacsmBouRd (2485)2 C1 ~— C4
aaﬁgg;)goblggﬁgpreég@tgdobyfge {0imylad3k {8A8GHAFR Q4e ) somet imes to

[0087] Is Wherein R is a fluorine atom or'a methox;;bgroup (hereinafter

SomEtnEs Y BeahRaviePayrdigodnd (28)f it LEaPaTELE 3 metal

5 CoPRPwnd represented.bydhefarsauia£3% compound represented by the
formula (27):

[0067]

2)
[0068]

. . . 400
10 wherein R is a fluorine atom or a methoxy group, and R

is a
hydrogen atom or a Ci; - Cs alkyl group,

or a salt thereof.

[0065]

[5] Use of a compound represented by the formula (2/):

15 [0070]

)
[0071]
wherein R is a fluorine atom or a methoxy group, and R is a
hydrogen atom or a C; - C4 alkyl group,

20 or a salt thereof, for the production of compound (10):

{0072]

(10)

16



[0088] OR CI FO CI(3) 20 [0089] wherein R is a fluorine atom or a
methoxy group (hereinafter sometimes to be abbreviated as compound
(3)), a compound represented by [0090] the formula (4): [0091] Rw F0 0
gq%l.) £9092] wherein R is a fluorine atom or a methoxy group, and Ru is a
/004 alkyl group (hereinafter sometimes to be abbreviated as
eempoaad{4pheraxhit thereof, a compound represented by the formula

@bl'?()ﬁ%] N, OR10 F 0 0 CI(5)
[6] Use of a compound represented by the formula (8~1):

[0075]
X100

X
Cl
[0076])

wherein X! is a halogen atom, a compound represented by the

formula (2-1):

(8-1)

{0077]
|
O R
X200QWOR3°O
O @n
[0078]

R300

wherein R is a fluorine atom or a methoxy group, is a C. - Cy

alkyl group, and X¥*° is a halogen atom, and a compound

represented by the formula (27):
[0079)

(2)
[0080]
wherein R is a fluorine atom or a methoxy group, and R is a
hydrogen atom or a C; - C, alkyl group, or a salt thereof, for

the production of compound (10):

[0081]

17
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is [0094] wherein R is a fluorine atom or a methoxy group, and Hu is a C1
- 04 alkyl group (hereinafter sometimes to be abbreviated as compound
(5)), and a compound represented by the formula (6): [0095] 20 [0096]
wherein bhis, a fluorine atom or a methoxy group, and Rico is a Cl - 04
alkyl grodp,-(‘ reinafter sometimes to be abbreviated as compound (6)),
ction of compound (10): [0097] (1 0) [0098] or a salt

[8] Use of a compound represented by the formula

(2- Ilo 0 OR30 F
ol (10)

[0082]

or a salt thereof.

[0083]

[7] Use of a compound represented by the formula (2-2):
[0084]

[0085]
wherein R is a fluorine atom or a methoxy group, and R*® is a
- C4 alkyl group (hereinafter sometimes to be abbreviated as

compound (2-2)), a compound represented by the formula (2-3):

[c08€]

(2-3)

wherein R is a fluorine atom or a methoxy group (hereinafter
sometimes to be abbreviated as compound (2-3)), or a salt

thereof, a compound represented by the formula (3):

20 [o0089]

18
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Clp-249 [0101] io wherein R30 is a Ci - 04 alkyl group (hereinafter
sometimes to be abbreviated as compound (2-2-A)), compound (2-3-A):
[0102] 0 OH FO CIC2-3-10 [0103] 15 or a salt thereof, compound (3-A):

R 040 : n@ CRBROURd feprasenied f inafter
E%i%ﬂ% [(l)ﬁ)c%] f%)l%%a]lgv?rlllé}gn Rw isl-{':%1 C%_%4 alkyl r%%%nge3$\£§er
semetiimastotise babPrigiEtRES Sofh oTPBRZ-AY, é% hlgalBiheraEoynd
gg@pgggggé&egggsented by the formula (5-A): [0108] [0109] wherein R10
is a C1 - C4 alkyl'group (hereinafter sometimes to be /49 abbreviated as
£6afdlind (5-A)), a compound represented by the formula (6-A):

the formula (4):

[0091]

G
[0092]

wherein R is a fluorine atom or a methoxy group, and R0

is a C
- C4 alkyl group {hereinafter sometimes to be abbreviated as
compound (4)), or a salt thereof, a compound represented by the
formula (3):

[0093]

&)

100 is a (o8]

wherein R is a fluorine atom or a methoxy group, and R
- C4 alkyl group (hereinafter sometimes to be abbreviated as
compound (5)), and a compound represented by the formula (6):

[0095]

(6)

[0096]

wherein R is a fluorine atom or a methoxy group, and

R is a C

- C4 alkyl group (hereinafter sometimes to be abbreviated as

compound (6)), for the production of compound (10):

19
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[0110] F 0 0 CI040 [0111] 15 wherein R100 is a Ci - 04 alkyl group
(hereinafter sometimes to be abbreviated as compound (6-A)), a
compound represented by the formula (7): [0112] wherein R100 is a C1 -
QaogrYl group, and R20 is a hydroxyl-protecting group (hereinafter
sometimes to be abbreviated as compound (7)), and a compound
representegh by the formula (9): [0114] Orel Lot, Rim 41 F 0 0 5CI(9) [0115]
wherejn rek'\js C1 - C4 alkyl group, and Fec is a hydroxyl-protecting
iNgfter sometimes to be abbreviated as compound (9)), for the
ound (10): /o [0116] [0117] or a salt thereof. [0118] /5

f a gongpound represented by the formula (2-2-B): [0119] oR™

¢l (10)

[0098]

cr a salt thereof.

[0099]
[8] Use of a compound represented by the formula (2-2-34):

Cl (2-2-A)
[0101] |
wherein R*® is a C; - C4 alkyl group (hereinafter sometimes to be

abbreviated as compound (2-2-A))}, compound (2-3-A}:
[o102]

Cl (2-3-A)
[0103]
or a salt thereof, compound (3-A):
[0104]
Cl
(3-4)
{0105]
a compound represented by the formula (4-3):
[0106])

20




FO CI(2-241) [0120] wherein R30 is a C1 - C4 alkyl group (hereinafter
sometimes to be 20 abbreviated as compound (2-2-13)), compound
(2-3-B): [0121] Rim F 0 0 CI(41.44) 10 [0126] wherein Pim is abbreviated
as represented by [0127] a Ci - C4 alkyl group (hereinafter sometimes to
bd compdund (4-B)), or a salt thereof, a compound the formula (5-B):

d as comygound (5-B)), a compound represented by the formula
Sfn’ PB 0 0 CI(643) [0130] wherein Fticw is a C1 - C4 alkyl

Cl (4-A)

[0107])
wherein R} is a C; - Cq alkyl group (hereinafter sometimes to be

abbreviated as compound (4-A)), or a salt thereof, a compound

5 represented by the formula (5-A):
[o108])

(3-A)

wherein R' is a C; - Cq alkyl group (hereinafter sometimes to be
70 abbreviated as compound (5-A}), a compound represented by the

formula (6-A):

[0110])

(6-A)
[0111]

15 wherein R’ is a C; - C4 alkyl group (hereinafter sometimes to be
abbreviated as compound (6-A)), a compound represented by the

formula (7):

[0112])

20 [0113)
21
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abbreviated as compound (6-8)), and a compound represented by-s the
formula (8): [0131] [0132] wherein R"c is a Ci - C4 alkyl group (hereinafter
sometimes to be io abbreviated as compound (8)), for the production of
*RPPOYAAHI0): 9133} [0134] ig ek pisali-bersola Hil 38PI1QkUserdfdroxy 1~
compound represented by the formula (1): [0136] [0137] wherein R is a
RIGHEE i STEPRR HBRF Gt iRFeRfet LRk pRPreviated as

abhievinigd gs)gompaknd (Ebmphardltiagieefehee0mPOURE formula (9):
i%%rfﬁnted by the formula (2): [0138] OR x2000H 0(2) [0139]

0R20[]

| Hr:\\k

[0115]

wherein R is a C; - C4 alkyl group, and R*®®

is a hydroxyl-
protecting group (hereinafter sometimes to be abbreviated as
compound (9)), for the production of compound (10):

[0116]

(10)
{0117]
or a salt therecf.
[0118]

[9] Use of a compound represented by the formula (2-2-B):
[0119]

(2-2-B)

[0120]

wherein R®® is a C; - C4 alkyl group (hereinafter sometimes to be

abbreviated as compound (2-2-B)), compound (2-3-B):

[0121]

22



wherein R is a fluorine atom or a methoxy group, and em is a /o halogen
atom (hereinafter sometimes to be abbreviated as compound (2)), or a salt
thereof, a compound represented by the formula (2-1): [0140] OR OR30
0(24) /5 [0141] wherein R is a fluorine atom or a methoxy group, R3N is a
adkylFgroup, and X200 is a halogen atom, a compound represented by
hulgid-2): [0142] 40 20CI(2-2) [0143] wherein R is a fluorine

(3-B)

a compound represented by the formula (4-B):

[0125]

OR'®
F Q O
Cl 4-B)
10 [0126]
wherein R is a C; - C4 alkyl group (hereinafter sometimes to be

abbreviated as compound (4-B)), or a salt thereof, a compound

represented by the formula {5-B):
[0127]

OR100

F O O
Cl (5-B)
[0128]

wherein R!® is a C; - C4q alkyl group (hereinafter sometimes to be

15

abbreviated as compound (5-B)), a compound represented by the
formula (6-B):
20 [0129]

23




wherein R is a fluorine atom or a methoxy group, or a salt thereof, a
compound represented by the formula (3): 5 [0146] CI FO CI(3) [0147]
wherein R is a fluorine atom or a methoxy group, a compound represented
by 10 [0148F#he formula (4): [0149] R100 F 0 0 CI(4) [0150] 15 wherein R
is a fluorine &tqg or a methoxy group, and Rico is a C1 - C4 alkyl group,
orla salt a compound represented by the formula (5): [0151] N,
 26,[0152] wherein R is a fluorine atom or a methoxy
grepupsFang Ry acCl

Cl (6-B)
[0130]

wherein R'® is a C; - C4 alkyl group (hereinafter sometimes to be

abbreviated as compound (6-B)), and a compound represented by
the formula (8):

[0131]

[0132]

wherein R is a C; - Cq alkyl group (hereinafter sometimes to be
abbreviated as compound {(8}), for the production of compound

(10) :

[0133]

(10)
[0134])
or a salt thereof.
[0135])

[10] Use of a compound represented by the formula (1):
[0136]

24



10

15

20

- 04 alkyl group, and a compound represented by the formula (6): [0153]
wherein R is a fluorine atom and a methoxy group, and Rlisa C1 - C4
alkyl group, for the production of compound (10): 5[0155] (1 0) [0156] or
g salt thereof. [0157] Ic [11] Use of compound (1-A): [0156] OtLO OH

Q- [E59] or a salt thereof, a compound represented by the formula
(2- 5 [@4§0] 00 OH

° w

[0137] _
wherein R is a fluorine atom or a methoxy group (hereinafter
sometimes to be abbreviated as compound (1)), or a salt therecft,

a compound represented by the formula (2):

[0138]
|
@) R
%200 IZLKOH
o (2)
[0139]

wherein R is a fluorine atom or a methoxy group, and X*° is a
halogen atom (hereinafter sometimes to be abbreviated as
compound (2)}, or a salt thereof, a compound represented by the

formula {(2-1):

[0140]
I
O R
x:zquiD;rOR‘“’“0
O (2-1)
[0141]

RBOO

wherein R is a fluorine atom or a methoxy group, is a C - Cq

alkyl group, and X*® is a halogen atom, a compound represented
by the formula (2-2):
[0142]

Cl
[0143]

wherein R is a fluorine atom or a methoxy group, and R

(2-2)

00 {5 a ¢

- C4 alkyl group, a compound represented by the formula (2-3):

[o0144)
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(2-A) 0 [0161] wherein X20 is a halogen atom (hereinafter sometimes to
be abbreviated as compound (2-A)), or a salt thereof, a compound 20
represented by the formula (2-1-A): 27 [0162] 0 0 x2000RM 0C41-140
[0163] wherein Rm is a CI - 04 alkyl group, and X20 is a halogen atom 5
(Meremaffer sometimes to be abbreviated as compound (2-1-A)), a
dggpresented by the formula (2-2-A): [0164] 0 OR3 0 CI(2-2,A)
herein Rm is a C1 - C4 alkyl group, compound (2-3-A):

cl @23

wherein R is a fluorine atom or a methoxy group, or a salt

thereof, a compound represented by the formula (3):

3

wherein R is a fluorine atom or a methoxy group, a compound
represented by

[0148]

the formula (4):

[0149]

[0150]

wherein R is a fluorine atom or a methoxy group, and R'* is a C;
- C; alkyl group, or a salt thereof, a compound represented by
the formula (5):

[0151]

(3)

[0152]

wherein R is a fluorine atom or a methoxy group, and R'™® is a C

- Cq alkyl group, and a compound represented by the formula (6):
[0153])
26
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[0166] 0 OH FO CI(2234) [0167] or a salt thereof, compound (3-A): /5
[0168] CI FO CI(34) [0169] a compound represented by the formula (4-A):
[0170] [0171] wherein Ru is a C1 C4 alkyl group, Or a salt thereof, a
compound ggpresented by the formula (5-A): 5 [0172] wherein R100 is a
Cl-C4alk I_gqlgup, a compound represented by the formula (6-A): 10

(41741 E0qf,

[‘D | QR
F O C
O ®

Cl
[0154]

. 100
wherein R is a fluorine atom and a methoxy group, and R is a Ci

- C, alkyl group, for the production of compound (10):
[0155])

(10)
[0156]
or a salt thereof.
[0157])
[11] Use of compound (1-A):
[0158]
SO
o
© an
[0159]

or a salt thereof, a compound represented by the formula {2-A):

[0160]

0 (2-4)
[0161]
wherein ¥?° is a halogen atom (hereinafter sometimes to be
abbreviated as compound (2-RA)), or a salt thereof, a compound
represented by the formula (2-1-A):
27
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i5

CI(6-A) [0175] wherein Ru is a C1 - C4 alkyl group, a compound
represented by the formula (7): 15 [0176] wherein Rw is a C1 - C4 alkyl
group, and R20 is a hydroxyl-protecting group, and a compound
rggilnted by the formula (9): [0178] OR27 1,101XL. oR10 FO 5 [0179]
réth R10 is a C1 - C4 alkyl group, and R20 is a hydroxyl- protecting
grop, for ée production of compound (10): [oleo] Ic [0181] or a salt

there 2 Use of compound (1-B): [0183] 15 OH

e Y o i Use of compound (183 (0153
O (2-1-A)

[0163]

wherein R3 is a C; - Cq alkyl group, and Xx*®® is a halogen atom

(hereinafter sometimes to be abbreviated as compound (2-1-A)), a

compound represented by the formula (2-2-A):

Cl
[0165]

wherein R®*® is a C; - Cq alkyl group, compound (2-3-A}:

(2-2-A)

Cl (2-3-A)
[0167]
or a salt thereof, compound (3-A):
[0168]

[0169])

a compound represented by the formula (4-3A):

[0170]

28



(1-B) [0184] or a salt thereof, a compound represented by the formula
(2-B): [0185] OF x2000H 0(2-B) 20 [0186] wherein Xmc is a halogen atom
(hereinafter sometimes to be abbreviated as compound (2-B)), or a salt
thereof, a compound represented by the formula (2-1-13): [0187] O

I@O 2.44) 50( [nee] wherein Rm is a Cl - 04 alkyl group, and X20 is
¢n atom(gigmnafter sometimes to be abbreviated as compound
, grconpound represented by the formula (2-2-B): /o [0189] oR30
2-243) O

Cl (4-A)

[0171]
wherein R'® is a C; - C4 alkyl group, or a salt thereof, a

compound represented by the formula (5-A):

s [0172])

[0173]
wherein R is a C; - C; alkyl group, a compound represented by
the formula (6-A):
10 [0174]
OH

'\I.\\\L
O _~NH
0R1 oo

(6-A)
[0175}
wherein R'® is a C; - C; alkyl group, & compound represented by

the formula (7}:
15 [0176]

29




[0190] wherein Rm is a C1 - C4 alkyl group, compound (2-3-B): [0191]
OH 4111 15CI(2-343) [0192] or a salt thereof, compound (3-B): CI FO
CI(3-B) 20 [0194] a compound represented by the formula (4-B): [0195]

(94861 wherein Ry is a L G2 Ayl aroyp,gpa sAiiNereoh & 4 hydroxyl-
protecting group, and a compound represented by the formula (9):

[0178])

| H““k
O N

5 [0179]

wherein R is a C; - Cs alkyl group, and R*®

is a hydroxyl-
protecting group, for the production of compound (10):

[0180]

(10)

10 [0181]
or a salt therect.

[0182]
[12] Use of compound (1-B):
[0183]

15 (1-B)
[0184]
or a salt thereof, a compound represented by the formula (2-B):

[0185]
I
O F
xzoomOH
O (2-B)

20 [0186])
30
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compound represented by the formula (5-B): 5 [0197] F Rum 00 CI(5-B)
[0198] wherein Rn is a C1 - al alkyl group, a compound represented by
the formula (6-B): 10 [0199] OH H.d1c NH OR-wo F 0 0 CI(643) [0200]

wheteln Rnima €1 5 by thg JarmuladB) drulleld £ 08 bidd 01183 (R0 e

abbreviated as compcund (2-B)), or a salt thereof, a compound

represented by the formula (2-1-B):

[0187]
I
O F
xzoojcgrOR?’00
O (2-1-B)
[0188]

wherein R is a C; - Cq alkyl group, and X*® is a halogen atom

(hereinafter sometimes to be abbreviated as compound (2-1-B}), a

compound represented by the formula (2-2-B):

[0182]

Cl
[0192]

or a salt thereof, compound (3-B):

(2-3-B)

(3-B)

a compound represented by the formula (4-B):

[0195])

31



wherein Rn is a C1 - C9 alkyl group, for the production of compound (10):
20 [0203] (1 0) [0204] or a salt thereof. [0205] s [13] A method of
producing a compound represented by the formula (2'): [0206] [0207] io
wherein R is a fluorine atom or a methoxy group, and R4" is a hydrogen
CI - 04 alkyl group, or a salt thereof, which comprises reacting a

Cl (4-B)
[019€]
wherein R!'® is a C; - Cs alkyl group, or a salt thereof, a
compound represented by the formula (5-B):

5 [0197])

[0198]

wherein R®® is a C; - C4 alkyl group, a compound represented by
the formula (6-B):
10 [0199}

(6-B)
{0200]

wherein R is a C; - C4 alkyl group, and a compound represented
by the formula (8):
15 [0201]

(8)

wherein R¥ is a C; - Cs alkyl group, for the production of
compound (10):
20 [0203]
32
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wherein Kw is a halogen atom, with a compound represented by the
formula (2-1): [0210] OR X20/3 200 [0211] wherein R is a fluorine atom or
a methoxy group, R3x is a C1 - 04 alkyl group, and X2D is a halogen
atom, in the presence of a metal atom 141. [0212] 5 [14] A method of
producing the following compound (10), or a salt thereof, comprising
produging cepripound (10): [0213] [0214] 10 or a salt thereof from a
compd@upddaresented by the formula (2'): [0215] 01R443 FO CI (2')

¢l (10)
[0204]
or a salt thereof.
[0205]

[13] A method of producing a compound represented by the formula
(27}
[0206]

(29

[o207]
wherein R is a fluorine atom or a methoxy group, and R'® is a
hydrogen atom or a C; - C4 alkyl group,
or a salt thereof, which comprises reacting a compound
represented by the formula (8-1):
[o208]

X1 aa

X
Cl
[0209]

wherein X' is a halogen atom, with a compound represented by
the formula (2-1):

@-1)

[0210]
|
O R
X200 :CLN’ OR3®
o (2-1)
[0211]

33



. [0216] /5 wherein R is a fluorine atom or a methoxy group, and R40 is a
hydrogen atom or a 01 - C4 alkyl group, or a salt thereof. [0217] [15] A
method of producing compound (10): [0218] (10) 20 [0219] or a salt

theseaf; Ahich §0RPFISES A St Nl oskCl GredmpRYNg (v A)RD220$ 14 C. - C,
0 OH FO CI(2-3-A) 5 [0221] or a salt thereof, from a com&)und £
REpFEdeERRY tHRPRrthula (524740988 atom, in the presence of a

metal atom M.
[0212]

5 [14] A method of producing the following compound (10), or a
salt thereof, comprising producing compound (10):

[0213])

(10)
[0214]
10 or a salt thereof from a cocmpound represented by the formula
(2"):
[0215]

ey

[0216])

15 wherein R is a fluorine atom or a methoxy group, and

R* is a
hydrogen atom or a C; - C4 alkyl group, or a salt thereof.
[0217])

[15] A method of producing ccmpound (10):

[0218]

(10)
20

34




1 0 OR3 FO CI(2-24" 10 [0223] wherein rem is a C1 - C4 alkyl group; a
step of producing compound (3-A): [0224] 1 0 CI F 0 CI(34K) is [0225] from
the above-mentioned compound (2-3-A) or a salt thereof; a step of
prodacingla cohyornt], repiidsdntedrpyrthedormula (4-A): [0226] R100 F 0
%Cé 40 20 02%%13%“*‘%5““%%’ gs %gl 5C _ﬂzyl group, or a salt thereof,
ffom the above-mantonad con?pc%zund (‘32A§1 a step of producing a
darppoldnd represented by the formula (5-A):

(2-3-A)

or a salt thereof, from a compound represented by the formula
{(2-2-A):
[0222]

Cl
10 [0223])

wherein R* is a C; - C4 alkyl group;

(2-2-A)

a step of preducing compound (3-3A):

[0224]

(3-4)

15

from the above-mentioned compound (2-3-A) or a salt thereof:;

a step of producing a compound represented by the formula (4-A):

[0226]

Cl @A

20 [0227]
wherein R'™ is a C; - C; alkyl group, or a salt thereof, from the
above-mentioned compound (3-34);

a step of producing a compound represented by the formula (5-3A):

35
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wherein Rw is a C1 - C4 alkyl group, from the above-mentioned 5
compound (4-A) or a salt thereof; a step of producing a compound
represented by the formula (6-A): [0230] [0231] io wherein RI" is a Ci - C4
I}}%Iﬁ%oup, from the above-mentioned compound (5-A); a step of
3 ng a compound represented by the formula (7): [0232] /5 [0233]
wherein RI" i$ a C1 - C4 alkyl group, and R2" is a hydroxyl- protecting
. 5 & ahpve-mentioned compound (6-A); a step of producing a
oiff8sented by the formula (9): [0234] oRm F 0 0 CA(9) [0235]
anGHQaC1 C4 alkyl group, and le is a hydroxyl- protecting group,
e above ntloned compound (7); and 5 a step of producing the
above mentioned c?:mpound (10) or a salt thereof from the
gbazenentioned compound (9).

wherein R'™ is a C, - C4 alkyl group, from the above-menticned

compound (4-A) or a salt thereof;

a step of producing a compound represented by the formula (6-A):

[0230]

[0231]

wherein R is a C; - Cs alkyl group, from the above-mentioned
compound (5-A};

a step of producing a compound represented by the formula (7):

[0232]

T

[0233]

wherein R is a C; - C4 alkyl group, and

R*® is a hydroxyl-

protecting group, from the above-mentioned compound (6-A);
a step of producing a compound represented by the formula (9):

[0234]
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[0236] [16] The production method of the above-mentioned [15], which
further comprises to a step of producing a compound represented by the
formula (2-A): [0237] 0 0 X2"OH 0 (2-A) [0238] wherein X2 is a halogen
atom, %stalt thereof, from compound /5 (1-A): [0239] 11 0 0 OH 0 (1-A)
[0240] qr a E?It thereof; 20 a step of producing a compound represented

b the fob;r‘ﬁu a (2-1- A): [0241] (2-1-A) [0242] wherein 1700 is a 01 - 04

is a C; - Cq alkyl group, and R*®

100

wherein R is a hydroxyl-
protecting group, from the above-mentioned compound (7); and

a step of producing the above-mentioned compound (10) or a salt
thereof from the above-mentioned compound (9).

[0236]

[16] The production method of the above-mentioned [15], which

further comprises

a step of producing a compound represented by the formula (2-A):

[0237]
! |
@) O
XzﬂoQ'(OH
@)
(2-A)
[0238]

wherein ¥*" is a halogen atom, or a salt thereof, from compound
(1-A):
[0239]

0O O

W

°© a»n

[c240])
or a salt therecf;
a step of producing a compound represented by the formula (2-1-
A):
{0241]
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from the above-mentioned compound (2-A) or a salt thereof; and 5 a step
of producing a compound represented by the formula (2-2- A): [0243] 0
0R30 FO a (2-24) [0244] /o wherein R3N is a 01 - 04 alkyl group, from the
above-meptioned compound (2-1-A). [0245] [17] A method of producing
co%po n£(10): [0246] 15 (10) [0247] or a salt thereof, which comprises
)a(lzgée prg%&,@mg compound (2-3-B): [0248] FO 20CI(2-341)

O

(2-1-A)

[0242]

wherein R3® is a C; - Cs alkyl group, and X*® is a halogen atom,
from the above-mentioned compound (2-A) or a salt thereof; and

a step of producing a compound represented by the formula (2-2-

R¥*® is a C; - C4 alkyl group, from the above-mentioned

wherein
compound (2-1-A).

[0245]

[17] A method of producing compound (10):

[02456]

(10)

[0247]
or a salt thereof, which comprises
a step of producing compound (2-3-B):

[0248]
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[0249] or a salt thereof, from a compound represented by the formula
(2-2-B): [0250] 5 [0251] wherein 0 is a C1 - C4 alkyl group; a step of
producing compound (3-B): [0252] CI FO CI(343) 10 [0253] from the
ahove-meariotiedrepodnan? 3-Bompausalt hepeek ansteqd dfprotacifigrmula
;gg pound represented by the formula (4-13): [0254] /5 [0255] wherein

IS a™C1 - C4 alkyl group, or a salt thereof, from the above-mentioned
fompoYnd (3-B); a step of producing a compound represented by the
formula (5-B): wherein RIN is a C1 - C4 alkyl group, from the
mentioned compound (4-B) or a salt thereof; 39 a step of

Cl (2-2-B)
[0251]
wherein R*® is a C; - C4 alkyl group;

a step of producing ccmpound (3-B):

- [0252]

from the above-mentioned compound (2-3-B) or a salt thereof;

a step of producing a compound represented by the formula (4-B):

[0254]

[0255]

wherein

R'® is a ¢; - C4 alkyl group, or a salt thereof, from the

above-mentioned compound (3-B};

a step of producing a compound represented by the formula ({(5-B):

[0256]

OR1%C
F O O

cl (5-B)
[0257])
wherein R!®® is a C; - C4 alkyl group, from the above-mentioned

compound (4-~B) or a salt thereof;
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Cl1(643) [0259] 5 wherein Rix is a 01 - 04 alkyl group, from the
above-mentioned compound (5-B); a step of producing a compound
represented by the formula (8): [0260] t, ORm F 00 CI(8) 10 [0261]
whereip Alx i%?o@ht@ﬂ?”éyl SRR dreMibg Abaveraentioned £orpand (6-B) :
EG-B); and a step of producing the above-mentioned compound (10) or a
8R 28dreof from the above-mentioned compound (8). /5 [0262] [18] The
production@ethod of the above-mentioned [17], which further comprises a
step of prodyeiig a compound represented by the formula (2-B): [0263]
(3OH -20(2-B) [0264] wherein X20 is a halogen atom, or a salt

thefleof, frdim gampound (1-B): [0265]
F O O

Cl (6-B)
[0259]

wherein R

is a C; - Cy alkyl group, from the above-mentioned

cempound (5-B);

a step of producing a compound represented by the formula (8):

[0260)

[0261)

wherein R

is a C; - C4 alkyl group, from the above-mentioned
compound (6-B):; and

a step of producing the above-mentioned compound (10) or a salt
thereof from the above-mentioned compound (8).

[0262]

[18] The production method of the above-mentioned [17], which
further comprises

a step of producing a compcocund represented by the formula (2-B):

[0263]
!

o] F
X200 I:L’(OH
0

(2-B)
[0264]
wherein X?° is a halogen atom, or a salt thereof, from compound
(1-B):
[0265]
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OH (1-B) [0266] or a salt thereof; a step of producing a compound
represented by the formula (2-1- s B): [0267] OF OR30 x200 0 (2-1-B)
[0268] wherein R3c* is a C1 - C4 alkyl group, and 00 is a halogen atom, i0
from the above-mentioned compound (2-B) or a salt thereof; and a step of
goduci a compound represented by the formula (2-2-B): [0269] OR3

-2-B) [0270] 15 wherein R30 is a Ci - C4 alkyl group, from the
above: tloned compound (2-1-B). [0271] [19] A compound
represegted Py_ﬁt}e formula (2-B):

[0266]
or a salt thereof;
a step of producing a compound represented by the formula (2-1-

B):

[0267]
I
@] F
xzoo:©’\“,OR3°°
O
(2-1-B)
[0268]

wherein R¥ is a C; - Cq alkyl group, and X*°° is a halogen atom,

from the above-mentioned compound {(2-B) or a salt thereof; and a

step of producing a compound represented by the formula (2-2-B):

[0269]

[0270]

wherein R*® is a C; - C4 alkyl group, from the above-mentioned

compound {2-1-B).

[0271]
[19] A compound represented by the formula (2-B):
[0272]

|

O F
Xzoo]@ﬂ,OH

O (2-B)

[0273]

wherein ¥?°° is a halogen atom, or a salt thereof.
[20] A compound represented by the formula (2-1):
[0274]
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[0272] OF X20 200(2-B) [0273] wherein e is a halogen atom, or a salt
thereof. [20] A compound represented by the formula (2-1): [C274] O
X21)(30R3C 0 (2-1) [0275] wherein R is a fluorine atom or a methoxy
grolp, R300 is a Ci - 04 alkyl group, and X20 is a halogen atom. s [0276]

[21? oundorepresented by the formula (3): [0277] CI 0 ci(3) [0278] lo
e iR orine atom or a methoxy group. [0279]

© @
[0275]

wherein R is a fluorine atom or a methoxy group, R is a C, - Cq

alkyl group, and X*°° is a halogen atom.

s [0276]
(21] A compound represented by the formula (3):

[0277]

[0278]

10 wherein R is a fluorine atom or a methoxy group.
[0279]
[22] A compound represented by the formula (4):
[0280]

®
15 [0281]

. 100
wherein R is a fluorine atom or a methoxy group, and R

is a G
- C4 alkyl group, or a salt thereof.
[0282]
[23] A compound represented by the formula (4-1)

20 [0283]
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[22] A compound represented by the formula (4): [0280] oR10 F 0 0 Ci(4)

15 [0281] wherein R is a fluorine atom or a methoxy group, and Rico is a

Cl - 04 alkyl group, or a salt thereof. [0282] [23] A compound represented

Ardle forula 4:1)cao (28 008, Wi BRGQUAIRBIOBAL &' is a C,
methoxy group, and RLD is a C1 - C4 alkyl group (hereinafter sometimes

to Be aBreliasdus compeina f4ay) nesaratereer 18285P5§y4pAed as

%%&5%[ (;g@%?qrltegpyathga{ggmg}?eg_ﬂe-gf&): [0286] 0 oFt'm F 00

87] wherein Rum is a C1 - C4 alkyl group (hereinafter
Eoaadlnes to be
[24] A compound represented by the formula (4-2-B):
[0286]
| o)

% (4-2-B)

[0287]

wherein R is a C; - C, alkyl group (hereinafter sometimes to be

abbreviated as compound (4-2-B)), or a salt thereof.

[0288]
[25] Use of a compound represented by the formula (4-1):

{0289]

Cl 41)
[0290]
100

wherein R is a fluorine atom or a methoxy group, and R is a C;

- C4 alkyl group, or a salt thereof, for the producticn of a

compound represented by the formula (4):

[0291]

[0292]

wherein R is a fluorine atom or a methoxy group, and R'*

is a ¢
- C4 alkyl group, or a salt thereof.

[0293]
[26] Use of a compound represented by the formula (4~2-B):

[0294]
43



i0

15

20

10 abbreviated as compound (4-2-B)), or a salt thereof. [0288] [25] Use of
a compound represented by the formula (4-1): [0289] 10 OH wherein R is
a fluorine atom or a methoxy group, and R10 is a CI - 04 alkyl group, or a
salt ther%of for the production of a compound represented by the formula
JQRHNP292] wherein R is a fluorine atom or a methoxy group, and RI"
Rfoup, or a salt thereof. [0293] 25 [26] Use of a

Kl regyesented by the formula (4-2-B): [0294] Rw F 00 CI(4-22-B)
@' wherein R10 is a C1 - C4 alkyl group, or a salt thereof, for the
prodﬁ tion of &&&hpound represented by the formula (4-B): 5 [0296]

499470 0 CI(443)

wherein R is a C; - Cq alkyl group, or a salt thereof, for the

production of a compound represented by the formula (4-B):

[0296])

OR'%
F © O

Cl (4-B)
[0297]
wherein R¥° is a C, - Cq alkyl group, or a salt thereof.
[0298]

[27] Use of a compound represented by the formula (3):
[0299])

3
wherein R is a fluorine atom or a methoxy group, and a compound

represented by

[0300]
the formula (4-1):
[0301]

| Q OH

Ci (41)

[0302]

wherein R is a fluorine atom or a methoxy group, and R is a ¢
- C4 alkyl group (hereinafter sometimes to be abbreviated as
compound (4-1)), or a salt thereof, for thé production of a

compound represented by the formula (4):
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[0297] wherein RiX is a Cl - C4 alkyl group, or a salt thereof. [0298] 10 [27]
Use of a compound represented by the formula (3): [0299] CI FO CI(3)
wherein R is a fluorine atom or a methoxy group, and a compound
fgesdnted by 15 [0300] the formula (4-1): [0301] 0 OH OR100 F 00 CI
[0B02] 20 wherein R is a fluorine atom or a methoxy group, and Rw is a Cl
NiyR group (hereinafter sometimes to be abbreviated as compound
atbRi&eof, for the production of a compound represented by
A): [0303] RI0O0F 00

cl @

[0304]

wherein R is a fluorine atom or a methoxy group, and R*® is a C;
- Cs alkyl group, or a salt thereof.

[0305]

[2B] Use of compound (3-B):

[0306]

[0307])

and a compound represented by the formula (4-2-B):

[0308]
| 0

OF OR'9°
F ¢ O

Cl (4-2-B)
[0309]
wherein R is a C; - C, alkyl group, or a salt thereof, for the

production of a compound represented by the formula (4-B):

[0310]

0R1DO

(4-B)

[0311]

wherein R is a C; - C; alkyl group, or a salt thereof.

[0312]
[29] A compound represented by the formula (5):
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ClI(4) [0304] wherein R is a fluorine atom or a methoxy group, and RI" is
a Cl15 - C4 alkyl group, or a salt thereof. [0305] [28] Use of compound
(3-B): [0306] CI F CI(343) lo [0307] and a compound represented by the
foogdd (4-2-B): [030B] 0 R100 00 Cl(422-B) [0309] 15 wherein RI" is a C1
-6%4 alkyl groyp, or a salt thereof, for the production of a compound
regresentggd fy.the formula (4-B): [0310] [0311] 20 wherein RI"is a C1 -
Up 53 @salt thereof. [0312] [29] A compound represented by

cl (3

R].OO

wherein R is a fluorine atom or a methoxy group, and is a C;

- C4 alkyl group.

[0315]

[30] A compound represented by the formula (6):
[0316]

(6)

{0317]

wherein R is a fluorine atom or a methoxy group, and R*® is a C;
- C4 alkyl group.

[0318]

[31] A compcund represented by the formula (7):

[0319]

RlOO

wherein is a C; - C4 alkyl group, and R is a hydroxyl-
protecting group.

[0321]

[32] A compcund represented by the formula (9):

[0322]
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[0313] R OR100 F 0 O ciC9 [0314] wherein R is a fluorine atom or a
methoxy group, and Rix is a C1 5 - 04 alkyl group. [0315] [30] A compound
represented by the formula (6): [0316] /o [0317] wherein R is a fluorine
atom orgethoxy group, and Rn is a Cl - C4 alkyl group. [0318] [31] A

compouQ? {\@resented by the formula (7): /5 [0319] (Dem NH OR10F 00
Cb X

© O N I OR'®
F O O
@ &)

Cl
[0323]

wherein R is a G, - Cs alkyl group, and R*®

is a hydroxyl-

protecting group.

s [0324]
[33] A compound represented by the formula (8):

[0325]

[0326]
10 wherein R is a C; - Cq alkyl group.
[0327}
[34] A compound represented by the formula {Ij:
[0328]

15 [0329]

wherein
R is a hydrogen atom or a carboxyl-protecting group,
X' is a halogen atom,
R?! and R® are the same or different and each is a group selected
20 from group A:
cyano group, phenyl group, nitro group, halogen atom, Ci-g

alkyl group, halo Ci-; alkyl group, halo C;-4 alkyloxy group, -
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35

[0320] wherein Rn is a 01 - 04 alkyl group, and Rn is a hydroxyl-protecting
group. 20 [03_21] [32] A compound represented by the formula (9): [0322]
[0323] wherein RI" is a C1 - C4 alkyl group, and R20 is a hydroxyl-

protecting g 5] 4833] 4 amd b fo al 23
o) 21 356 o oheraih R oﬁfﬁwﬁ 035 e A R

compRaRid, rephEaestel By thEFeRNUIANE [RBELY 0329] wherein Rcl is
a hydrogen atom of=a GatRoXY:PLAeCHing QKR or different and each is a

hydrogen atom, a Ci-4 alkyl group or a benzyl group, and R

is a Ci-¢4 alkyl group,
R® is a hydrogen atom or a group selected from the above-
mentioned group A,
R* and R® in combination opticnally form a fused ring together
with a benzene ring bonded thereto,
mis 0, 1, 2 or 3, and when m is 2 or 3, each Rr® may be the same
or different,
R* is a hydrogen atom, a cyano group, a hydroxy group, an amino
group, a nitro group, a halcgen atom, a Ci- alkyl group, a Civy
alkoxy group, a Ci4 alkylsulfanyl group, a halo Ci-4 alkyl group
or a halo Ci4 alkyloxy group,
R*¥Z and R® are the same or different and each is (1) a hydrogen
atom, (2) a cyano group, (3) a nitro group, (4) a halogen atom,
(5) a Cs.;0 carbon ring group optionally substituted by 1 to 5
substituents selected from the above-mentioned group A, (6) a
heterocyclic group optionally substituted by 1 to 3 substituents
selected from the above-mentioned group A (wherein the
heterocyclic group is a saturated or unsaturated ring containing,
besides carbon atom, at least one heterc atom selected from
nitrogen atom, oxygen atom and sulfur atom), (7) a Ci-1o alkyl
group optionally substituted by 1 to 3 substituents selected
from halogen atom and group B: a Czp carbon ring group
optionally substituted by 1 to 5 substituents selected from the
above-mentioned group A, a heterocyclic group {as defined above)
optionally substituted by 1 to 5 substituents selected from the
above-mentioned group A, -OR®, -SR*, -NR*R**, -CONR™R*, -
SO.NR™R®, -COR®*, -NR*COR®, -SO,R*®, -NR*SO,R*, -COOR* and -
NR*COOR?®

wherein R** and R*® are the same or different and each is a

hydrogen atom, a Ci-¢ alkyl group, a Cs-10 carbon ring group

optionally substituted by 1 to 5 substituents selected
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X1 is a halogen atom, R4 and R6 are the same or different and each is a

group selected 20 from group A: cyano group, phenyl group, nitro group,

halogen atom, C1-4 alkyl group, halo 01_4 alkyl group, halo 01_4 alkyloxy

group, - OBRE' HsRabdiRaiRa?; 1 GaNRaicia?, ASOPNRARaRr{eBhB: group
'NRaCOQaas "R 2R85'§§|§§e 2Ra3: $Q0RA an s'Jc\”Dt%Zc%ochas 1 to 5

wherein K& and Ra? are e sameé or qifterent and each 1s a yla?’ogen

atom, a €ub4talkylerbap o leberdy| Hronptherd Hassiswiibmdid/|group A, R*®
group, is_a hydro to a group selected.from the .

Cbove. el b RSl 8 B on STy pEionally
fused rirgogeiltarheith aybénzenebrisglboniiedghemetoelertisd, Ar Grothe

3, and WQ]SQJQ-'&&%%%%“%?&?%X b the %%’PSP&?#@?E@‘H@%%? fas
hydrogen atom, a cyano group, a Nydroxy group, an amino grodp, a hitro

group, adrifégenst addmya)C opt hikyd fious et i atieskyogrolipta G1-4
alkylsulfanyl grounea:halq Cls2.ally GranP 0L dalo fidad AUV roup 2,
group. R?;; and R33 are the same or Qlflff%rent and each7|s (129a hydrogen 1
afon ~-GFacybhd grokp,. (3§ EnitroGFoBD, (4) AlHaloden &, (5) 423 3-1€00R
earbpnyyng groyp pREvRAlY Sybstityiedey 11g Seebsianis sglaeted, -

from the above-mentioned group A, (6) a 20 heterocyclic group optionally
SiBdrueRiropndoBStibstiueniystiesrd REPMhetaliiemertibAged from the
grup-Arwhereindhedieteroayclie graup s a satiiated Quisatwated fing

containing, besides carbon atom, at least one hetero atom selected from

SitfRehtabRs BYgbntaom SHBSHIERERSH) 9} 86 ABAYB Gropplogen atom
aptonally suesHiliadips died sybsifiugniseelacied fgm halggen giasip, r*°

and groyp B: a C3-10 carbon ring group optionally substituted by 1 to 5
é&ﬁ‘s?ﬁuent%r'?elééf‘édsﬁ&% the z?dd%%eﬁ?éh ioPRd §BEp A S Refifgepgrn atom or
grazip,(as dsfined-ahpyekeptionalirsubatituied by 1 to 5 substituents

elected from the 30 above-mentioned group A, -OR", -SR", -NR"Ra5, -

ﬁﬁ}res, - S02 NR"e5, -CORa6, -NR"COe, -SO2Ra5, -NR"SO2Re6,

GHRTaRd cNGRLRAORFS thavhersi Rnand iehare 1B |Sa@&Fein the
different and each is a hydrogen atom, a 01-4 alkyl group, a 02 10 carbon
(RGP0 SEORTOASH S EMURT by 4IRS SLbdubRISEABEIERE R Che
therabowmdnitones goup A or a heterocyclic group (as defined above)

ptignally. substitut r"(éby 1to5 stigst'tu ts selected from the ) .
005 A e R RCS T2 R0 127 Bk B o e EAPRY e inge il
§rolip-cptienaly254lIhsiitdlednayy 1 te H-flhsiitvedtsnseibeiedifermdhe acid
ab{g}/le- eerét%nedag@up A or a heterocyclic group (as defined above)
optionally™su Shitdited bylto5 substituents selected from the
abde-chdntiaret-glogrAb 6)z0k) {2-Se1¢10) Neelt (bkyiNaGoe (12¢id ethyl
cooRal /0 or (13) -N-CH-NIrlOel wherein e and e are the same or different
ester, . .
and edch is a hydrogen atom, a group selected from the above-mentioned
grouwp Badt at®eddedlkyl group optionally substituted by 1 to 3
Eblg%tit ents selected from a halogen atom and the above-mentioned

Foup B, Ra9 is a C1.4 alkyl group, e

[36] A method of producing a compound represented by the formula

[I]:
[0332]
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15 and el are the same or different and each is a hydrogen atom or a C1-4
alkyl group, or a salt thereof. [0330] [35: The compound of the
above-mentioned [34), wherein the compound represented by the formula
[1] is selected from the 20 group consisting of
5-(3-ch|orﬁ42-fluorobeﬁzyl) =-fluoro-4-methoxybenzoic acid,
5-(Fchlorp-2-fluorobepzy1){2-fluoro-4-methoxybenzoic acid methyl ester

4 efluoro-4-methoxybenzoic acid ethyl 25
A method of producing a compound

hy(R? n atom or a cdrhoxyl-protegflng group, 5 X' is a halogen a tom, R4
and R6 are the same Br different and each is a group selected from group
A: cyano group, phenyl group, nitro group, halogen atom, C1-4 alkyl
dio3p3halo C1-4 alkyl group, halo C1_.4 alkyloxy group, a_2NRaisa2 _
14NRallS2CONlelRa2, -SOICOR'3, -NRalCOR'3, -502Ra3,
-Ncll?a_ISOZRaB, -COORal and -NR&COOR'3 wherein Rai and 12'2 are the
damelor aifftYEarara eakhls athyadregsh o Rrotes bling gsogwpr a

kenzy %Oﬂglﬁ%ﬁﬁﬁr@ C1-4 alkyl group,
R* and R® are the same or different and each is a group selected
from group A: -
cyano group, phenyl group, nitro group, halcgen atom, Ci-4
alkyl group, halo Cj;.4 alkyl group, halo Cij-4 alkyloxy group,
-OR*, -5R*, -NR*!R*?, -CONR™R*, -SO,NR¥R*?, -COR*, -NR*COR%?,
-S0;R*?, -NR*S0,R*, -COOR* and -NR*COOR*
wherein R* and R* are the same or different and each
is a hydrogen atom, a C;-4 alkyl groﬁp or a benzyl group,
and R** is a C;.4 alkyl group,
R’ is a hydrogen atom or a group selected from the above-
mentioned group A,
R! and R’ in combination optionally form a fused ring together
with the benzene ring bonded thereto,
m is 0, 1, 2 or 3, and when m is 2 or 3, each R® may be the same
or different,
R¥ is a hydrogen atom, a cyano group, a hydroxy group, an amino
group, a nitro grocup, a halegen atom, a C;.4 alkyl group, a Ci.
alkoxy group, a Ci-4 alkylsulfanyl group, a halo Ci4 alkyl group
or a hale C;-4 alkyloxy group,
R* and R*® are the same or different and each is (1) a hydrogen
atom, (2) a cyanc group, (3) a nitro group, (4) a halogen atom,
(5) a Cz-10 carbon ring group optionally substituted by 1 to 5
substituents selected from the above-mentioned group A, (6) a
heterocyclic group optionally substituted by 1 to 5 substituents

selected from the above-mentioned group A (wherein the
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15 R5 is a hydrogen atom or a group selected from the above-mentioned
group A, R4 and R5 in combination optionally form a fused ring together
with the benzene ring bonded thereto, inisO0, 1, 2 or 3, and when mis 2

3. sach REimay behe same 39ai different R3h ss advairagen afomcantaining,

cyano group, a hydroxy group, an amino group, a nitro group, a halogen

RBALGEE 152 BRSH gRGHva €1 -4 BRIy BB UPS EE D AERIISTR G Grodd o™

ahalagdrft alkthoreup,gea hated lah@lkilexy greiemd R82)and B3g,ama kyl

the same or different and each is (1) a hydrogen atom, (2),a cyano grouip, q

@F A RORIbEp2 tdhva AMRERtAbRT (%yalcgf;oi‘ca)ﬁ%ﬁtrﬂdlafbﬁﬁa selecte

antianally ssdhstituiedyahd §ssibstiients selected from the '

above-mentioned group A, (6) a heterocyclic group optionally substityted 5

5 3% %ﬁﬁgﬁﬁeﬁ@%%’é@@ea’?ﬁﬁ?}%]@%oé = Eﬁﬁ&q@ég} up A~

(ﬂﬂlﬁ@ﬂ%ﬁﬂ%@&@%ﬁé@rmﬁs alls@tlam@hememauﬂateclgnmgpf A, a
ontaining, hesides carbon atom, at least one hetero atom selected fr

S BGER SN 6 EMB I i GG Y ) SR T0mRy] U Euted by

aptionafly substititediysl ke 3stubstituanis selectath Svicomersdbgerdtgnoup A, -

and group B, a C3-4D garbon ri rgup opti v substi by 11043 a5 _

s%sﬁtu'é%%s sel'égédl?‘rofn féoggjgé-meﬁﬁé%?gﬁodp AggﬁteroéécléOR ¢

PO {as-detiisd. A3byve) optinifalhrsubairatedd’?d to 5 substituents

selected.from the ove-m%{;gioned gaclrggp A - to 0%2' %SﬁgéENa%gaeSach is a

_CONRYARES 36oNRETR s, -TCRI6-NREDRAE
‘NR"SOBRa6g@DORIENG-NRa580BRA6qrhemin & Cand Rashmntheing group

same or djfferent and each.is a hydrogen.atom, I roup,
S5 10 R b Ao A S o 8, SO B LIRS, Betectea £rom
selectetiimratiGieenbovéanedtigmeuigréupA ¢ Atterocydicigraimpo@e (as
defined ve) opti S it | sel from

the abo%%%n%%%?oég(? %%())j u# %ﬁ%gﬁ%%ﬁ?g 1%%%555%%%?;% é’3%8€§:ﬁ%on .
ring grospgosiitichaiytsubstilectiey £reB dubstialaits seantéonen greup A, R
above- entione P heterocyclic. graup (a5 fg]' =To J=lola\VI=)E 11
optionaﬁg %brgﬁiﬁtég% oé%ﬁsfgbs%tuéegn% s%ected fromthé B Yﬁ‘-)lona Y
above-mehgthsdreup A, L(8)coRaFg—SHentr)selesrd (fxpm the above-

NRECQRIS, {12)- RORAI 05 A13) ALGHNRANRAN25NBerRIE HE Alfled

Ras are the same or different and each is a hydrogen atom, a grou

Ip
selectedBoirs theRbboBIh iti s §iduar by Ci 1o alk§Hdtiptuents

optionally subsiyted By 1io.3 §HQ§@H&@@&%§%&@@@dﬂﬁeabamalogen atom
and the agpve-mentloned group B, Rag is;a C1-4 al qgou% Raw and an

30R ar®Mie sdfie orshftereri Ghd SHRhS a h%lﬂdge“lygto ra0{14) —COOR™®
alleyl OFaYP ~N=CH~NR*RA!
wherein R* and R® are the same or different and each is a
hydrogen atom, a group selected from the above-mentioned
group B or a Cj;-19 alkyl group optionally substituted by 1
to 3 substituents selected from a halogen atom and the

R and

above-mentioned group B; R* is a Ci.4 alkyl group,
R*! are the same or different and each is a hydrogen atom
or a Ci4 alkyl group,
or a salt thereof, from a compound represented by the formula
[II]:

[0334]
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or a salt thereof, from a compound represented by the formula [1]: [0334]
[0335] wherein R4 and R6 are the same or different and each is a group
selected 5 from group A: cyano group, phenyl group, nitro group, halogen
atom, C14 alkyl group, halo C2_4 alkyl group, halo C1-4 alkyloxy group,
-OR, —NRRQfI,-SOiNRaIR_COR'Z, -NRalCOR'2, -S021e2, - NRal-52Ra2,
-083Ral apd -NRa2000Ra2 iowherein Ral and Ra2 are the same or

differe i ARNgACh X a hydrogen atom, a 01-4 alkyl group or a benzyl
group, nd)RS isaC /Il kyl group, R5 is a hydrogen atom or a group
selecgef f)dm the above-mentioned group A, 15 R4 and R5 in combination
opﬁ ly form a fused ring together with the benzene ring bonded thereto,
inis 0, 1, 2 or 3, and when mis 2 or 3, each R6 may be the same or
firsBht, and X2 is a halogen atom. 20 [0336] [37] The production method
9f the.ahove-mentioned [36], which comprises reacting a compound
represented by the formula [1]: [0337] 25 [0338] wherein each symbol is
B aerhdf iruse bheveanen®incl DR raith 286mPBGRd fepR e Hyelected

heforpwia M- 52

cyano group, phenyl group, nitro group, halogen atom, Ci-g alkyl

group, halo Cy4 alkyl group, halo Cis alkyloxy group, -OR*, -SR*,
_NR¥R¥, -CONR¥R¥, -SONR¥R*2, -COR®®, -NR®!COR*, -50,R¥, -
NR*'SO,R*, -COOR* and -NR*COOR™
wherein R** and R* are the same or different and each is a
hydrogen atom, a Ci-4 alkyl group or a benzyl group, and R
is a C;-4 alkyl group,
R° is a hydrogen atom or a group selected from the above-
mentioned group A,
R’ and R® in combination optionally form a fused ring together
with the benzene ring bonded thereto,
mis 0, 1, 2 or 3, and when m is 2 or 3, each R® may be the same
or different, and
X? is a halogen atom.
[0336]
[37] The production method of the above-mentioned [36], which

comprises reacting a compound represented by the formula [II]:

[0337]
R2 .

R%/

[0338])

wherein each symbol is as defined in the above-mentioned [36],
with a compound represented by the formula [IV]:
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[0339] [0340] wherein X3 is a halogen atom, and the other symbols are as
5 defined in the above-mentioned [36], in the presence of a metal atom
M1. [0341] [38] A method of producing a compound represented by the
ﬁ%in[lll]: /0 [0342] [0343] wherein R1 is a group selected from the
ové-mentioned group B, or a CI..10 alkyl group optionally substituted by
1 to 3 15 substituents selected from halogen atom and the
above-menﬂr’ﬁed @roup B, and the other symbols are as defined above, or

a sig:{here , fronpja compound represented by the formula [1]: [0344] 20
[0345] 3 ORC1
[Iv]
Rsz X1
R33
[0340]

wherein X° is a halogen atom, and the other symbols are as
defined in the above-mentioned [36], in the presence of a metal
atom M!.

[0341]

[38] A method of producing a compound represented by the formula
[III]:

[0342]

[m]

{0343]

wherein R' is a group selected from the above-mentioned group B,
or a Ci-10 alkyl group optionally substituted by 1 to 3
substituents selected from halogen atom and the above-mentioned
group B, and the other symbols are as defined above,

or a salt thereof, from a compound represented by the formula
(I]:

{0344]

[C345]
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Rcl is a hydrogen atom or a carboxyl-protecting group, X1 is a halogen
atom, R4 and R6 are the same or different and each is a group selected
5 from group A: cyano group, phenyl group, nitro group, halogen atom,

C -4ralk | group, halo C1-4 alkyl group, halo C1-4 alkyloxy group,
NZaR CONRAR-SO2NRalRa2, -CORa3, -NRalCORa3, -5021e3,
RRalS G268y dCBRRak 8T -NR &2 CRELSK T dnibepspcRANsh IR Bre the

e_or_di da% ﬁ.p is a hydrogen atom, a C1-1 alkyl group or a
?)%E]%ﬂ garogg,ﬁ'gﬁtﬁa?a % a C1-4 alkyl group, R5 is a hydrogen atom or a

FoumseBtted frobnethsabevemeitdirieiio dPA, 385 hhdRIFPUP selected

%gﬁirﬁggg)@ipnally form a fused ring together with the benzene ring
bonded'thereto, mis 0, 1, 2 or 3, and when m is 2 or 3, each BY may be

the safY@DP different, REERYA hyERsgon BidrCa yaHB griap Py drban, C1-4
grOUpaﬁﬁ%fimB?o%Ebgr%@ @go AP enydam, & Glhakybxy group,

8
group, a Cl-4 alkoaxy group, a 1-4 alkyl§uaféa1ny roup, a halo C1-4 alkyl a3
group HE halo S84 aﬂ@?c%& Grous A2 Bna R?%Da]ﬂ,g#l% sami&gR" s ~NR*'COR™,

differens gpi-eachyis(5harydragenatorarE) AGFAEEEEUP, (3) a nitro

group, (4) a halogen IatomauZS (5) @ £3-10 carbon ring group optionall
substituted by "h@rs EubRiitugRE Sele@sd fidiR t8EPovE-HLnfisregqc and each

group A, (6) af@t%rqqya&%%&umeﬁenalmﬁupsmeﬂ Ry-duip Sor a benzyl
substituents selected from the above-mentioned group A (wherein the

heterocyclic gt a 8atirited s th<ar Ak YihgTHRining, 30
hesides £arReiraiumn, atleasteng hateil atunsetected feam tHEogeve~

atom, oxygen atom and sulfur atom, (7) a 01_10 alkyl group optionally
NREHRBEEDYIF BB dibstituents selected from halogen atom and group

B¢ E3rE0 sarbenrng-aroun apitonally Supstituiad Hyrhikeld 3hing together
supstituents selected from the abqve-mentioned group A, a heterocyclic

JrobB (RETARBASOVET RHtoRART SubSRETE T by 1 to 5 substituents

sglagted from the above-mpatiohet group A2 -OR?3,-Skoh- KRR, be the same
-CONRmMR", -802NRa4Ra5, -COR", -NRmMCOR", - SO2Ras, - NRmS02R",

POOR HtNR"COORas Swherein Rm and Ras are the same or

differest antt eacbder hrdimgea atgama Giouplkyhgropy ex@3di®oarboan amino

ring group optionally substituted, by, 1 to 5 sybstituents selected fro
RS UBEd /955 o & (AARATRIE bl s nad dbogty LBr & Cu-s

opltiesaily gubstituted 0y 4 ol kiDsubsttuehtg solgoted froaltheCi-4 alkyl group
above-meptioped AR Ry group,

R*? and R*® are the same or different and each is (1) a hydrogen
atom, (2) a cyano group, (3)la nitro group, (4) a halogen atom,
(5) a C3.;0 carbon ring group optionally substituted by 1 to 5
substituents selected from the above-mentioned group A, (€) a
heterocyclic group optionally substituted by 1 to 5 substituents
selected from the above-mentioned group A (wherein the
heterocyclic group is a saturated or unsaturated ring containing,
besides carbon atom, at least one hetero atom selected from
nitrogen atom, oxygen atom and sulfur atom, (7) a Ci-1p alkyl
group optionally substituted by 1 to 3 substituents selected
from halogen atom and group B:

a C3-1p carbon ring group optionally substituted by 1 to 5
substituents selected from the above-mentioned group &, a
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is a C1-4 alkyl group, a C3_10 carbon ring group optionally substituted by
1 to 5 substituents selected from the above-mentioned group A or a
heterocyclic group (as defined above) optionally substituted by 1 to 5

substitteris 1bselestadiroasthesFonai meiiigdedgouprAl (§) IR (Bhted by
-Se7, (10) -NR R", (11) -NR& OR'éggl?T -COQRals or %3%? , A -
R=EH NIRRT HEHETSTT RS STT P8 fEMe SAME BPERTSIBRFARBRAAT P A
i®RPydrageh, atonR24R3Po up celtit fomgbenatitrd, mentoABd 20@YapR®, -
B, or a.C1_10.alkyl geoup optiopally substityt .4 10 3 substituents
s%?égted fromh a%%/ﬁ%%én é?§répand%%éjd§§)%e§§§§tioned group B, Ras is a
C1-4 alkplgretp, R#wantl RE arestheheamenss differtinf fewkesachaisdaeach is a
hydrogen atom or a C1-4 alky| group. 25.[0346] [39] The production: _ .
method%&f%ﬁg%%%v c-1::r‘r3‘|13|‘1ti8‘ne61‘[’3 \]ﬁﬁ}c Eg%ﬁs‘(aesqg‘ﬁ’epc %FtBPera]%%g group
a compoupnd seprekentadby the tedntlg [[: 347] 30b{6348kwhereinlected from
each symbol is as defined.in the above-mentioned 1[138$]é0r a sagt.thereof

I

by reacting a compounéTl répr%%en?erd) bl? the ?&mula? %O[%%i ﬁoggfﬂ'lp (as
whereind¥Z inachabger atapt anddhé ptsehbsimbalseatelas 1 defingd in

Elr{‘/*]_""[%%‘;’ﬁ'ﬁ;@%ﬁ lonsd B8l With A.coPROUNEEP GRSt EX VLG UMD, A, R
. is a Ci-4 alkyl group, a Csz-io carbon ring group optiocnally
substituted by 1 to 5 substituents selected from the above-
mentioned group A or a heterocyclic group {(as defined
above) optionally substituted by 1 to 5 substituents
selected from the above-mentioned group A,
(8) -OR¥, (9) -SR®", (10) -NR*'R*, (11) -NR*'COR*, (12) -COOR*’
or (13) -N=CH-NR*R*!
wherein R* and R*® are the same or different and each is a
hydrogen atom, a group selected from the above-mentioned
group B, or a Ci.jp alkyl group optionally substituted by 1
to 3 substituents selected from a halogen atom and the
above-mentioned group B, R*® is a Ci4 alkyl group, R*? and
R*! are the same or different and each is a hydrogen atom
or a CL4'alkyl group.
[0346]
[39] The producticn method of the above-menticned [38], which
comprises a step of preparing a compound represented by the

formula [I]:

[0347]
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[0352] wherein X2 is a halogen atom, and the other symbols are as /5

defined in the above-mentioned [38], in the presence of a metal atom M.

[0353] [40] The production method of the above-mentioned [39], which
omprises at least one of the following steps: 20 a step of

subjecting a compound represented by the formula [I']m[tg354] [0355]

wWhersAR@ssh ééffm%-él%téétirﬂ?éyﬁélﬁﬂ it tRPoRRPES MRS drmgd (381,

defined i theralouesmertipnedJ38Las asalipeiest tedpelialsisde by the

prepare a compound represented by the 5 formula [la]: [0356] [0357]

whEmIh®abhiSymbol is as defined in the above-mentioned [38], _to or a

%Iﬁ g@qreof; a step of reacting a compound represented by the

above-mentioned formula [la], or a salt thereof, with a halogenating agent

to prepare ﬁcompound represented by the formula [Ib]: [0358] 15 x4

5

R 2

X
[1t1]
(R
[035C]
wherein X° is a halogen atom, and the other symbols are as
defined in the above-mentioned [38], with a compound represented
by the formula [IV]:
[0351]

[0352]

wherein X° is a halogen atom, and the other symbols are as
defined in the above-mentioned [38], in the presence of a metal
atom M.

[0353])
[40] The production method ¢f the above-mentioned [39], which

further comprises at least one of the following steps:

a step of subjecting a compound represented by the formula [I’]

[0354]

R* RY o
5
eSS
R32 1 ’
® lo 7 1]
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[ I b] [0359] wherein X4 is a halogen atom, and the other symbols are as
defined in the above-mentioned [38]; a step of reacting a compound
represented by the above-mentioned formula [Ib], or a salt thereof, with a
ggg‘gpgmd represented by the formula [Xlla]: [0360] QO 0 Rc2 [0361]
wherein Re2,is a carboxyl-protecting group, in the presence of a base, to

BRs:5L% BompbBing reprERReaByAhEIbIMBISBEa 0365 EhB3esfer

wihereinLaches\WBbakis afedefined Hetharahevensiantioned (B8 0 asals salt
thereof; a step of subjecting a compound represented by the

5B6TENentiohdi ROF A PRI F6r REERARErbf TSR EORFFRTTed by the
prapaiea gaapeund represented by the formula [V]: [0364]

[0356]

[Ia]

[0357]

wherein each symkbol is as defined in the above-mentioned [38],
or a salt thereof;

a step of reacting a compound represented by the above-mentioned
formula [Ia], or a salt thereof, with a halogenating agent to
prepare a compound represented by the fcrmula [Ib]:

[0358]

[0359]

wherein X* is a halogen atom, and the other symbols are as
defined in the above-mentioned [38];

a step of reacting a compound represented by the above-mentioned
formula [Ib], or a salt thereof, with a compound represented by

the formula [XIIa]:

[0360]
0O O
PIgt oRr®? Dl
[0361]
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[0365] wherein each symbol is as defined in the above-mentioned [38],
15 or a salt thereof; a step of reacting a compound represented by the
above-mentioned formula [Ib], or a salt thereof, with a compound
ispssanieq:by e Jouaua XUPLIOSEELO ALIZON: 020 i hresence of a
wherein Rc2 is a carboxyl-protecting group and M is a metal atom M, in
{hessrestACE BERATR Ean@ERShEIgtoFeREE SRiaking thY fdwithgymula [XI]:

g nd with an acid to prepare a compound represented by the formula
m: 8] 5[0369] wherein each symbol is as defined in the
above-mentipned [38], fir a salt thereof; a step of reacting a compound
repregent by the ald Qentidéded  formula [V], or a salt thereof, with a

coniy Eﬁﬁma[X\ﬂu:
[X1]
R o
m R33
[0363]

wherein each symbol is as defined in the above-mentioned [38],
or a salt thereof;

a step of subjecting a compound represented by the above-
mentioned formula [XI], or a salt thereof, to deacetylation to
prepare a compound represented by the formula [V]:

[0364]

[0365]

wherein each symbol is as defined in the above-mentioned {[38],
or a salt thereof; '

a step of reacting a compound represented by the above-mentiocned
formula [Ib], or a salt thereof, with a compound represented by
the formula [XIIb]:

[0366]

0

C2
OR™ i)

0 s
s’
[0367]

wherein R®? is a carboxyl-protecting group and M is a metal atom
M, in the presence of a base and a chelator, and treating the
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[0370] nni, 010 Lin05 RO11[XVII] O los) [0371] wherein Res and Rc6 are
the same or different and each is a 01_4 15 alkyl group, or may form a 5-
or 6-membered heterocycle together with the adjacent nitrogen_ atom,
qd Rel apd Relkais.the samg ordiferentand.eaehisa Cldrghodiaoup.
to prepare a compound represented by the formula [VI1]: [0372] 2020
[0SPBEReRFEIA dathcsymbeKistHddfided in the above-mentioned [38], or
é%tatwereof; a step of reacting a compound represented by the
above-mentioned formula [VI], or a salt thereof, with a compound
represented by the fogmula [XV]]: 111-NH2[XVI] 5 wherein Rl is as defined
in thse abd&ve-mentioffed [], oio repare a compound represented by the
) : ] Jowhgrein each symbol is as defined in the

, [v]

[0369]

wherein each symbol is as defined in the above-mentioned [38],
or a salt thereof;

a step of reacting a compound represented by the above-mentiocned
formula [V], or a salt therecf, with a compound represented by

the formula [XVII]:

[0370]
/cL)Rcchs
~
R0 N [xvi]
RGB
[0371]

wherein R®® and R*® are the same or different and each is a Ci
alkyl group, or may form a 5- or 6-membered heterocycle together
with the adjacent nitrogen atom, and R®® and R®' are the same or
different and each is a Cj.q alkyl group, te prepare a compound
represented by the formula [VI]:

[0372]

[0373]
wherein each symbol is as defined in the above-mentioned [38],

or a salt thereof;
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or a salt thereof; a step of subjecting a compound represented by the
above-mentioned formula [VII] to a cyclization reaction to prepare a
compound represented by the formula [VIII]: Is [0376] [0377] wherein

eachteymbobl iscas-detioe chincthepalnove -neentnedtd38) o akalt divereefment ioned

d 20 a st f subjecting a compound_represented by the
T AL Rl B S SR meraot 13 AT RRdo T RRgRe Rt e by
domepdamchnépreB8WiEd by the formula [lI1]: [0378] [0379] wherein each
symbol is 19§Hned ”Ec)t&% fibove-mentioned [38], or a salt thereof. 5

[

[0380] [41] The ﬁrodu on method of the above-mentioned [40], which
odmprdes B'step efsubiddtivera tontieimbrepresentetidnethe[ 38], to prepare
- iQn 0, It thereof .to h sis to prepare a
%gr%&ggrﬁlﬁé)pr%%%e@(? E&%#e%fo@g-ém%%ﬁﬁ#é? fof;ﬁr?ngu lg'lo [la], or a salt
the3ddf] a step of reacting a compound represented by the
above-mentioned formula [la], or a salt thereof, with a halogenating agent
to prepar®4 compourt! represeqted by the above-mentioned formula [Ib],

or g% , ting a compound represented by the
above- [Ib}yror 20RT thereof, with a compound
represefecby tha abeste-meljtioned form@igI[K]Ib] in the presence of a

ba 3 08 cRelator, Bnd t*eatinhhe resulting compound with an acid to
presgél &a compound:ﬁ?presentq@l‘ by the above-mentioned formula 20 [V],
or a salt thereof; a step of reacting a compound represented by the
d8avé&Inentioned formula [V], or a salt thereof, with a compound

repsesanied ynthe aleye-mentiongdfoppyla \UHdoNERaS@nt ioned [38],
compound represented by the above-mentioned formula [VI], or a salt

or a salt thereof;

a step of subjecting a compound represented by the above-
mentioned formula [VII] to a cyclization reaction to prepare a
compound represented by the formula [VIII]:

[0376]

[0377]

wherein each symbol is as defined in the above-mentioned [38],
or a salt thereof; and

a step of subjecting a compound represented by the above-
mentioned formula [VIII], or a salt thereof, to hydrolysis to
prepare a compound represented by the formula [III]:

[0378]
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25 thereof; a step of reacting a compound represented by the
above-mentioned formula [VI], or a salt thereof, with a compound
represented by the above-mentioned formula [XVI] to prepare a compound
represented by the above ment|oned formula [V11]; 30 a step of subjecting

é pare a comp(trtiﬁta represented by the

e‘mentioned fortla [N, or a salt th [0381] [42] The production
method of the above-mentioned [39], which further comprises at least one
&0BieXbllowing steps: 10 a step of subjecting a compound represented by

thedeundlalk0382),d9383] wheraln Reusig Camoxybatleming OsereR [38],

and the other /5 symbols are as defined in the above-mentioned [38], or a

St thefadf t& RGERMNsIs to prepare a compound represented by the

fpé%ldﬂ [la]: [0384] 20 [0385] wherein each symbol is as defined in the
above-mentioned [38], or a salt thereof; a step of reac a.comp gf which

réﬁﬂésé@ﬁ@d%’é%ﬁfe W‘?e?ﬁi%ﬂe‘aﬁoﬁﬂﬁlaaﬁﬁjv%r% ﬁf?fé‘?gof
t&%ﬁg@&%@w a0enkle 25 Psapgect CAFROURshEsRIage Hetasthettednia the

above—mentloned formula [I’], or a salt therecf, to hydrolysis
to prepare a compound represented by the above-mentioned formula
[Ia]l, or a salt thereof;

a step of reacting a compound represented by the above-mentioned
formula [Ia], or a salt thereof, with a halogenating agent to
prepare a compound represented by the above-mentioned formula
[Ib], or a salt thereof;

a step of reacting a compound represented by the above-mentioned
formula [Ib], or a salt thereof, with a compound represented by
the above-mentioned formula [XIIb] in the presence of a base and
a chelator, and treating the resulting compound with an acid to
prepare a compound represented by the above-mentioned formula
[V], or a salt thereof;

a step of reacting a compound represented by the above-mentioned
formula [V], or a salt thereof, with a compound represented by
the above-mentioned formula [XVII] to prepare a compound
represented by the above-mentioned formula [VI], or a salt
therecf; ’

a step of reacting a compound represented by the above-mentioned
formula [VI], or a salt thereof, with a compound represented by
the above-mentioned formula [XVI] to prepare a compound
represented by the above-mentioned formula [VIT]:

a step of subjecting a compound represented by the above-
mentioned formula [VII] to a cyclization reacticn to prepare a
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[0386] (0387] wherein X4 is a halogen atom, and the other symbols are

as defined in the above-mentioned [38], or a salt thereof; 5 a step of

reacting a compound represented by the above-mentioned formula [Ib], or
asafidheeotapith seermpoppddapressiiedyribedasauled XML d0388l11], or a
091l R "Ca lo [0389] wherein Rc7 is a C2-4 alkyl group, Etc's and Re9 are

it rertiPeiénh 4 C1-4 alkyl group, or may membered heterocycle

9osthey with Hi adipcend Imthﬁ)ﬁtﬁﬁﬁmeﬁp&ba&&ﬁéﬁre@a@k& above-
com ound to the formula_[X1I1]; [0390] reln each s m%ol
Mohel Y e ApatnEoLysts to

e ST Aehfibhe 38 a?st%?) rEREfing

[epsesaeied hoihscaoye-srertionecs) fornita [XBYwétmarcotopeuhdormula
rFPreﬁented by the for uIa éX\él]

: O salt
[c381]
[42] The production methed of the above-mentioned {39], which

further comprises at least cne of the following steps:

a step of subjecting a compound represented by the formula [I']:

[0382)

[0383]

wherein R®Y is a carboxyl-protecting group, and the other
symbols are as defined in the above-mentioned [38], or a salt
thereof, to hydrolysis to prepare a compound represented by the
formula [Ia]:

[0384]

[Ia]

[0385])

wherein each symbol is as defined in the above-mentioned [38],
or a salt thereof;

a step of reacting a compound represented by the above-mentioned
formula [Ial, or a salt thereof, with a halogenating agent to
prepare a compound represented by the formula [Ib]:

[0386]
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RI-N1-12[XVI] wherein R1 is as defined in the above-mentioned [38], to
prepare a compound represented by the formula [IX]: [0392] wherein
each symbol is as defined in the above-mentioned [38]; 5 a step of
subjecting a compound represented by the above-mentioned formula [1X]
to a cyclizgffon reactior¥b p@pare a compound represented by the
forggula [XY]: [0393] L0 [0394] wherein each symbol is as defined in the
above™y I N sa m‘ereof; and a step of subjecting a

{ the above-mentioned formula [XV], or a salt
5 pe‘pa:i aéompound represented by the
96] wh difleach symbol is as defined in the
0 or a salt thereof. [0397]

theregqf, Jo~
forfRId111]: [0395] |

above-mentioned [38],
[0387]

wherein X' is a halogen atom, and the other symbols are as
defined in the above-mentioned [38], or a salt thereof;

a step of reacting a compound represented by the above-mentioned
formula [Ib}, or a salt thereof, with a compound represented by
the formula [XIV]:

[0388]

[0389]

wherein R is a C;.4 alkyl group, R®® and R®® are the same or
different and each is a C;-s alkyl group, or may form a 5- or 6-
membered heterocycle together with the adjacent nitrogen atom,
in the presence of a base to prepare a compound represented by
the formula [XIII]:

[0390]

ORCT
R8 Exi]

wherein each symbol is as defined in the above-mentioned [38];

a step of reacting a compound represented by the above-mentioned

formula [XIII] with a compound represented by the formula [XVI]:
RI-NH;  [XVI]

wherein R' is as defined in the above-mentiocned [38], to prepare

a compound represented by the formula [IX]:
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[43] The production method of the above-mentioned [42], which comprises
a step of subjecting a compound represented by the above-mentioned
formula [I'], or a salt thereof, to hydrolysis to prepare a compound
rppsesgnted by the above-mentioned formula s [Ia] or a salt thereof; a step
of reacting a compound represented by the above-mentioned formula [la],
or a salt thfeof, with gHalagenatmmg agent to prepare a compound
éntiofed fggmula [Ib] or a salt thereof; lo a

9 , ! reséfed by the above-mentioned formula
[Ib], or al& pound reprepgated by the

3 1

NHe presence of a base to prepare a
ﬂe—mentioned formula [XI11]; is a step of
reacting a compound represented by the above-mentioned formula [XIlI]
Wit @2dompound represented by the above-mentioned formula [XVI] to
prepare a compound represented e ahove-mentioned formula [IX]: )
S R e bt md Topmouaied phne o ) Rehoed (3817
farmu&p[I Xftealryelidtion meactipdornpie pape-a semtgol i/ régresehtevde-
by the.above-mentioned fogmula [XV] or a salt.thereof: a tep of
sl.%/ IJ%c ?r?gege c%%mrﬁnélmad e%ggséﬁr?te% ]5:9( ﬁ?elé 5\%5%5%?(%%%3?&%%@ f)?g ,re 2
araanpalitide reeptedurely sisytot2® pfeparela cdXipbund represented by
t ve-mentioned formula [11] or a salt thereof. [0398] [44] The
pproduc ion method of the above-mentioned [36] or [38], wherein the
compouncﬁ%presente By ttﬁ forr&ula [1]is 5-(3- 30

chlogo-2-flfiorobenzy1)t2-flug o-4-ethox benzoic acid. [45] The
prodteliorINetos.g menpigeted [36] or [39], wherein the
compo i ermula [I1] is 3

chloro- ' ot ect of the InvL%t\l’o% [0399] The

pregeﬁtm 5gvid¢1a novel compound useful as a synthetic
intermediate for an anttHIV Rgent (compound) having an integrase

'Tbt@ y activity, a production method of 5 the synthetic intermediate, and

a production method of an anti-HIV agent (compound) (e.g., compound '
(!B?ﬁﬁél”ch@%i‘l‘@) agwa%e@rﬂﬁeﬁ@%wﬁﬁea@téf{me PYRepresdmned (381,

ipyentiqy ¢an pravids @n mglystrially highly 10 valuable production method
of an anti-HIV agent (compound). For example, using%lintermediate

SN @ 2 FHIIRFEHRG (225 EBRPBtnEsR I LAY LAY Y2 BiSuRPer e
GRERRQWRA 2B raRIMROYRYS (25rA) ang1(R2-3Ra-Ba¥ingtd Mefaew gEau to

as a synthetic intermediate for the production of compound (10), which is
&Y T fi- AP IRAL D A FRHP S A Rt rR¥sE e tﬁ&ﬁ%‘l’&i’jué%%é final
epdgikoxylation, particularly methoxylation) in the prior art and
by-production of sodium fluoride can be avoided. Using compound (2) in a
ring-closing step, moreover, the generation of hydrogen fluoride (HE') that
causes corfsionof R O

s |, (]
R

[0396]

wherein each symbol is as defined in the above-mentioned [38],

or a salt thereof.

[0397]
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20 the production facility can be avoided, whereby problems in the prior art
(avoidance of decreased yield, corrosion of production facility, etc.) can be
overcome. [0401] Further, the present invention can also provide a 25
prodiictitie metbdd of ibe abevRadeostiondd sybibeticnptethenkaie [42]), which
Since the above-rgentior%e% %nthetic intermediate can overcome %h

e
SBSREmETTofted ProbRnS e pibar diPgIRE prodhctor ofan Y the

atbkidvagent cardpdona); The production medladd of Heersyprthetio hydrolysis

ipiermegiale also hasa high value Jor 30 Japusirial apelication. and iooneq zormula
ggniﬁcaﬁt. ElOf:fhepsyn efictermedia es,ycompouné)@) S Stable gy
itSbH] and cansildratéiseeere;conditions and/or long-term preservation.

Furthermare, when. the quality of compound (2)) can he.controlled.in the .
e TS a00oa: SRRSTS iy e S0 A e nent sonea
stepmibliz alsbathe quality sadhagearan Hf aniditi-Bl Valepeiedrhpouagent to
pou d ' cilitate I y 0
R B e T R T
th&presaneingahtio usesditghly circulative compound (1) as a starting

@agﬁgﬂ'gﬁu§égﬁﬂ¥8 ugﬂ@%ﬂﬁgﬂﬁg(gég%Qg§%¥gdzgyngﬂbcg%ove7mentioned

produce an anti-HIV agent (compound) more economi , Since stability

Fosapphp of. tHel stapth @ nfdéfatbsr pe fmpravdd. atoREs dode Fepresented by
caayingRMhe i nvenien L4931 Detaled Peseripfign Of e Iveniipn: pase to

The terms and symbols to be used in the present invention are defined in
RETBAGRINY. FETRpAd repuRissEsdic FitariPeVaoharekionea formula
ghterre atom, a bromine atom or an iodine atom. A "C1 - C4 alkyl

group"” means a straight chain or branched chain alkyl group having 1 to 4
@arﬁgﬁ%ta%s¥aﬂafsi§&ifk SOERAHTIle & ARIGREHIGRY Rif obipe efffpvementioned
@@Hﬁu@éoli{»kgﬂqIOM§Qﬂr%yé&¥\?%ﬁbr@‘tﬂe$§é'9e}§@@&ltﬂ39feﬂﬁ, 88sbutyl

%gg fﬁﬁéﬁ”?ﬁﬁ%ﬁ éO%%Jg?OEO prepare a compound represented by the
above-mentioned formula [IX]:;

a step of subjecting a compound represented by the above-
mentioned formula [IX] to a cyclization reaction to prepare a
compound represented by the above-mentioned formula [XV] or a
salt therecf; and

a step of subjecting a compound represented by the above~
mentioned formula [XV], or a salt thereof, to hydrolysis to
prepare a compound represented by the above-mentioned formula
[III] or a salt thereof.

[0398]

[44] The producticn method of the above-mentioned [36] or [38],
wherein the compound represented by the formula [I] is 5-(3-
chloro-2-fluorcobenzyl)-2-fiuoro-4-methoxybenzoic acid.

[45] The preduction method of the above-mentioned [36] or [39],
wherein the compound represented by the formula [II]} is 3-

chloro-2-fluorcbenzylchloride.

Effect of the Invention
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A "hydroxyl-protecting group” means a general hydroxyl- 25 protecting
group known to those of ordinary skill in the art, which is introduced to
prevent reaction of the hydroxyl group. Examples thereof include the
SL%% g groups described in Protective Groups in Organic Synthesis,
d by John Wiley and Sons (1980) and the like, and specific
exampleZhiseene SenacliressthbPhreRating 9vddlss susw¥sl compound useful

terabydapyranyl IroHp . RRIBPMetYL 9LeHR, AR 16 kg gearbodpound)

protecting groups such as methylcarbonate group, ethylcarbonate group
dnyinglike shivergrnasectinggRARRISUGCAS HirhgmhyAsiBF gigs ion method of

%Héb@%mwgﬁlyési%%%&?Ht@tym%ﬁwﬁwrﬁ%é%&mddhean anti-
like. [0406] R is a fluorine atom or a methoxy groug% 3 Rnisa"C1 - 04
u

i) reapt prermaplng meifyPgrourBiPai athyl ngh FRardcigly using

wgterably-ae ethy! gredrmeidnds &, hydroxyl-protecting group®, preferably
a silicon protecting group, more preferably a tert-butyldimethylsilyl group.

RA49@l1'C, - 04 alkyl group", preferably a methyl group or an ethyl group,

particulary, prefecakly @ MeHaWroHP -deRAPO8 adshogea@enienay highly
"C1l - C4 alkyl group", preferably a methyl group or an ethyl group,

atidalaly PERTHEY LM ARGTGRADE (GROARTITHIV QIR nAfsgPUnd) - For
aleamppeefeiabiy g chiedraatim &otfpbiaAineAtPM.compouisia (2-2) :
"halogen atom", preferably a bromine atom ar an iodine atgm re

SRR DIGMAEAGRS. (2R Reta SlORF NP IBER BRall Mt aEAfPouncs
afp-glsp)inglides a-mompyalent ion Rrafesrad iz agosigmaatiom syat2etic
potassium atom, more preferably a %Qtassiu);::n atom. Th n190t | atgm MI" .

is %‘tﬁﬁg%m?ﬁfé?g%kﬁy?n&ﬁ?éﬁﬁ. {(Abg]™ “OFRe &Rpre sgﬁs gpLen 8 an

"preduceriviragen companisliepresenteddnethesfotmutagllybatld due to the
:Er,oduced from a mf{)ound, relgresented t{}/ g

SEREEY plad Ay LAY Cblac: BAMpORASTN oRBA T ar i <he
qeripaurd-fl]ahdt algeppedndhdbsomé stepld mayfhemndddedantiee avoided.
e ey P B S L A= U
generation of hydrogen flucride (HF) that causes corrosion of
the production facility can be avoided, whereby problems in the
prior art (avoidance of decreased yield, corrosion of production
facility, etc.) can be overcome.

[0401])

Further, the present invention can also provide a
production method of the above-mentioned synthetic intermediate.
Since the above-mentioned synthetic intermediate can
overcome the above-mentioned problems in the prior art during
the production of an anti-HIV agent {compound), the production
method of the synthetic intermediate also has a high value for

industrial application and is significant.

Of the synthetic intermediates, compound (2’) is stable by
itself, and can tolerate severe conditions and/or long-term
preservation. Furthermore, when the quality of compound (27)
can be controlled in the initial production stage, not only the

quality management in the later steps but also the quality
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30 thereof include a benzyl group, a methyl group, an ethyl group, an
n-propyl group, an isopropyl group, a tert-butyl group, a phenacyl group, a
2,2,2-trichloroethyl group, a p-nitrobenzyl group, a diphenylmethyl group, a

fRicohdgrauRy 2 syclghexvlgroup abdtheditoound) Te .., compound (10)
"carboxyl-protecting group” for Ru is preferably a methyl group, an ethaé

I r
GrofiptBA fkpkspyl Greupar RebrbA Bup oPeksEBERA ofSiRaHBRe (27) is
RiefrabbeAR SihygrauR s hiRe 1 prde¥HBERIBCHEhERIHA . for Ru is
preferably a 5 methyl group, an ethyl group, an n-propyl group, an
iE%P(%:]yI group or a tert-butyl group, more preferably an ethyl group.

[04C9] MoThevhalogenatoprdsaflugring atain, asblorieaoMm cd rculative
bromine atom or an iodine atom and, unless otherwise specified, lo jtis

(rEREaBRAa filibrie Roft A EHIBANBASH G a brdmiti afdif. ProffReton
hategen atonhiorfiyasBnor R el ¢ RE' J2edaeRbadesined etawhgent

or group A (as defined below), is particularly preferably.a fluorine atom_or a
cﬁﬁsmé?%sgrh,aﬁaﬁhsﬁﬁarafaéﬁafslé{mrﬁ-l %-S&%ﬁg}éﬁrefa?abﬁygply of the

clakite adomatbes Halagan alonmer&KRradR"”, R6' or R61" and the
"halogen atom" of the "C1_10 alkyl group optionally substituted %{ 1to3

substituents seldRREFRYRIREFENCADRYAHE 85 BB ¥R BRIow)"

fps Rigr R" is more preferably a fluorine atom. 20The "halogen atom" for

R4 is preferably a fluorine atom or a ¢hlorine atgm,.morg preferably a

fluorine atom. Pﬁé"aﬂ'j'lﬁ eﬁ%ﬁgﬁ"l?gn’ﬁ% ig%r&é?a @/Qraeﬁité'r?r% atom

or a chloTine atemsneanecprefetablysa thldrineratsin ifheéHealogereatominvention
for X2dis refe abh/ %guogn%ftom. 25The "halogen atom” for X2 is

are defined I g follqwing. .

preferably a chlorine atonT or abromine atom, more preferably a chlorine
Joan4lhe "halogen atom” for X3 is preferably a bromine atom. The

“halogenatony for X4 isprgferably.achlopnecstom. (0616 3aTh8 161 he atom, 2
alkyl group repregerrfts a straig cﬂam or branched chain alkyl group
trevaimg detoad carlon atonisxdBpecific examples include a methyl group, an

ethyl grogpn%ﬂr_g pé(‘:l garx(illg%%a;&ks ) @P &mgpaaM)élingHpcﬁa:i.?lowylbranched
group, a sec-butyl group tert-butyl group.

chain alkyl group having 1 to 4 carbon atoms, and specific
examples include methyl group, ethyl group, propyl group,
isopropyl group, butyl group, iscbutyl group, sec-butyl group
and tert-butyl group.

{0405)

2 “hydroxyl-protecting group” means a general hydroxyl-
protecting group known to those of ordinary skill in the art,
which is introduced to prevent reaction of the hydroxyl group.
Examples thereof include the protecting groups described in
Protective Groups in Organic Synthesis, published by John Wiley
and Sons (1980) and the like, and specific examples thereof
include ether protecting grocups such as tetrahydropyranyl group,
methoxymethyl group and the like; carbonate protecting groups
such as methylcarbonate group, ethylcarbonate group and the
like; silicon protecting groups such as trimethylsilyl group,
tert-butyldimethylsilyl group, tert-butyldiphenylsilyl group,
etc. and the like.
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The "01_4 alkyl group” for Rfl or le5 is preferably a methyl group or an
ethyl group. The "C1_4 alkyl group” for re, R5 or R6 (including R6',
R6" or eir defined below) or group A (as defined below) is 5 preferably a
w&@@proup, an ethyl group or an isopropyl group, more preferably a
methyl group. The "C1_4 alkyl group” for pal or Ra2 is preferably a

methyl gfod® dh EthyPEIStH, SEROMF gfo S BRaKYsGHIMET group, more
preferabby?® mefhyl group. /o] helleh 4alkibgroyrdee Ras] 120, iRajlof1 group
Rail is preferably a methyl group. . The "01_4 alkyl group" for Rm_or_re5

(8 preferghRYE nERRYRyr ot aR Bty Ap o éDFé?g‘Bﬁ?ﬁJg%&B. sthyl group.
The "C1 péalkyd gsoum vier Kapl isdareterabihg neetbybgroyrdfeazielilyla silicon
group or a tert-butyl group. The "C1_4 alkyl group” for group, an ethy:.
éﬁﬁﬁ%ﬁﬁiﬂ%yﬁﬁﬁﬁ@tw&@ﬁ%ﬁ?EFEE%%%{%oGpFé%ﬁ@%%ﬁ%%ﬁ%ﬂﬁ?ﬁ%ﬁ?ﬁ yl
"&bdmlkyl group” for Rc5 or Rc6 is preferably a methyl group or an

isopropyl ggpup, Rc{ and Rg6 are preferably the Rc7 js preferably a

methyl g%up,fﬁnaethﬁlgr_ou%, fgl%deyl%ﬁ&h}lﬁ of a?ﬁ%éssrgoa%;%rgug}er%g g group
preferabitagy tp@ipyppart Ihel $31 v plkyFgrmipl for ReE:byRc§isup .
preferably,g methyl groyp, an ethyl group, a RrQpy! group-or.an isopropy!

group, 2 4morlespéfg‘r%fg§5bg?ﬁeﬁ1 ?%lr(?u%%c 4nd fj5g al?(eyap%re?é:r%%#; the

saraé atlep Hyoapsieksy ICHtarufl 4allkad geaby n grded is paefetahiyarly

methyl gr an ethyl group, a propyl group or an isopropyl group, more
y?rre?er%g?y% lth &h@?%%o%p.#@'u nd R 30 preferably the same alkyl groups.
[D21407]

X is a “halogen atom”, preferably a chlorine atom or a

bromine atom.

X% is a “halogen atom”, preferably a bromine atom or an
iodine atom, more preferably a bromine atom.

A “metal atom M” is an alkali metal atom, and also
includes a monovalent ion. Preferred is a sodium atom or a
potassium atom, more preferably a potassium atom.

The “metal atom M'” is a zinc atom, preferably metal zinc.
[0408]

The expressions of “produced from a compound represented
by the formula [I]” and “produced from a compound represented by
the formula [II])” not only mean directly producing an object
compound from compound [I} or compound [II], but also mean that
some steps may be included in the production.

The “carboxyl-protecting group” is a substituent
introduced to avoid a reaction of carboxyl group, and examples
thereof include a benzyl group, a methyl group, an ethyl group,
an n-propyl group, an isopropyl group, a tert-butyl group, a
phenacyl group, a 2,2,2~trichloroethyl group, a p-nitrobenzyl
group, a diphenylmethyl group, a 4-picolyl group, a cyclohexyl
group and the like.
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The "halo C1-4 alkyl group" is the above-defined "C)...4 alkyl group”,
which is substituted by 1 to 9, preferably 1 to 3, "halogen atom(s)" defined
above. Examples of thereof include a 2-fluoroethyl group, a 2-

chloroetiyl 9rouR & S PmeItXEGOMP. @x%ﬁltl@r%QpRFgrQﬂpp%eferably a
3-chloropropyl group, a 4-fluorobutyl group, a 4-chlorobutyl group,

ARG EFIRBrOMS £33 AR ety PoBE CRELS, g%@ﬁmuo%lprb%%mpyl

Y PYRp A4 -H ooty Jrpi @, PRRIAEURIREEBYESDYDad ethyl group.
2,2,2-trifluoro-1-trifluoromethylethY1 group and the like. The "halo

C1-4 alkyP§roUp ot TRE RS SF B (iHERMg RBE g Gt RETAERTARLY 2

helew)yor grewp A @s deafined belowy ISé@lpfefpfaJ@yB iHoagymatyl sopropyl
group. [0412] The "C1_4 alkoxy group" is an alkylox J3_/¥group wherein :
tﬂE%ﬁyl%o%t)F?srﬁleb%Ge HEfHEA "BILF HSF g?d%ga pBLfigkRYs 9TOUP-

r[@;r@@y group, an ethoxy group, a propoxy group, iS an iSopropoxy group,
a butoxy roup an isobutoxy group or a%t rt- butoxy The 'Ql 4 N a
alkoxyl grotSp" foF KIS pf b|§7sa ﬁw SRFIRSUR %6’ ADEFhSFCRE, Atom

kst Ny grauptissan aﬂ&smfwbgrmwhmﬂesbeWMe@ Bpecified,

the above- deflne "Cl 4 roup”, specifically a methyls fanyl rou .
eftﬁ/lﬁﬁ ?/F@ &Lyp% gjo%?/? %n‘%ﬁ%u& %’goprop%/ls%%ny?ggrgu%j,romlne

atdamtylsulfanyl group, an isobutylsulfanyl group or a tert25 butylsulfany!

group. Th@ "Cl 4 aI £U|fan r R51 ispre era &' 6

methylsur‘Ffla yl gl%up T&4 ¥ﬁ% a1ooé1 falkylox grctg%%a]ig% RY, RO or

tﬁféélkmmgmuﬁeaawuhemlrg&mjmmal{@/s nuisgtyriethdebove-defirearticularly

.-h%éofg% -4 IkyI g ! SIE)ecch examples lﬁlflugln%z f%q{oe%yg)gie “halogen
éﬁloro oxy group, "% 3 bromoeth: yloxy group, a

f&tﬂvmﬁro‘bs'ioﬁ?gma pma3:cipoedsopy loxyagroupea ke stigdrobutyloxy
group, a%h'““ﬁ“%“& XY JMHP Gor R, R®, RY or R®' and the
“halogen atom” of the “Ci-jp alkyl group optionally substituted by
1 to 3 substituents selected from halogen atom and group B (as
defined below)” for R*® or R¥® is more preferably a fluorine atom.

The “halogen atom” for R! is preferably a fluorine atom or
a chlorine atom, more preferably a fluorine atom.

The “halogen atom” for R® is preferably a fluorine atom or
a chlorine atom, more preferably a chlorine atom.

The “halogen'atom” for X' is preferably a fluorine atom.

The “halogen atom” for X% is preferably a chlorine atom or
a bromine atom, more preferably a chlorine atom.

The “halogen atom” for X° is preferably a bromine atom.

The “halogen atom” for X' is preferably a chlorine atom.
[0410] |

The “Ci-4 alkyl group” represents a straight chain or
branched chain alkyl group having 1 to 4 carbon atoms. Specific
examples include a methyl group, an ethyl group, a propyl group,
an isopropyl group, a butyl group, an iscbutyl group, a sec-

butyl group and a tert-butyl group.
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trifluoromethyloxy group, a 2,2,2-trifluoroethyloxy group, a

3,3,3-trifluoropropyloxy group, a 4,4,4-trifluorobutyloxy group, a

pentafluoroethyloxy group, a 2,2,2-trifluoro-ltrifluoromethylethyloxy group

and the IRee5TRe-fhalk@2. 4 atkyiokyfgmouR™ for RMR*Ris REr &PaRBbly o8 methyl

%?HHE)A @s g%fi%etqlpglo g preferably a trifluoromethyloxy group. [0415]
e "C3-20 carbon r 39 ]

ng group” Is a saturated or unsaturated io cyclic ) .
hydrocarBbg gi6up hallig 3asaelarbon RomK’and idahsralading R, R®

A | f ing.t f
geuRraoYgalke0rouRod cxsloaliei HoUR OT AdEREAILNSHEOT

Examples of the "aryl group” inc 6.40 aryl group, specifically
(e 5RdUY, dnastnyl ety pantaidiyyls graye arazulehgbgoopyl group,
mw%@@f@fgﬁ ly 3,BPRDY! gPyRAnd a naphthyl group, and

particularly preferably a phenyl group. Exampled of the "cycloalkyl

group" inElRle & 8. AW cIGARYPGrokp: sPecifitalR’a épcioprfstaidap,a methyl
& eueighUtvh gEIR, B l@}ffaa{a?na/l BEUR, A gycloRexy auR SR S¥EIoheP oup,

20 group, a cyclooctyl group, an adamantyl group, a norbornanyl group

FIRFhPRRE SraRtdbly AeYEBhreFEAFoup, a cyclobutyl group, a
cyclopentyjgrogp_ancha gycloRexyl-grayp. fstampies gfthe yycyelnalkeny o feranly

group” include a C3-10 cycloalkenyl group comprising at least one,
Fref&EEBKL1 SF2UBS double bonds, specifically a cyclopropenyl group, a

cyclobutemyd groyR, a cxgioperieny! afewp ra‘CyzlopentadiepyL g, B 2 methyl
cyclohexenyl group, a cyclohexadienyl g;oup (e.0.,a2,4-
?&?ex&%’éﬁ??%r&ﬁf%pzfggcfclaﬁé TRy B PSR etc.), a

cycloheptesry ! uroup £neha cyelogstersd greap ard fhe kke30Examplesfil group,
the ring that these "?’%l %ro%)" "cycloalkyl group” and "cycloalkenyl group”
& & YRR ifcitTE P HdehyP§RTR; an indanyl group, a

1,4-dihydrieaapbthy! gremn, giolg:d-winfdrenapfthyl grete fefably a methyl
1,2 %4-tetrahé]d 0-2- naphthyl %rou , 5,6,7,8-tetrahydro-2-naphthyl gJIoup

SR 35 e Y SIS g OURE SRS T RRH S FertBy 1SURECEA ingrous:

oba phenylifgrosiplanch ot tirly, groindeny R§foupdarihdany| gieifs @dbly the
1.4-dihydronaphthyl group, an 1,2,3,4- tetrahydronaphthyl group and the

Iﬁ(‘ﬁét,lepa’:yri |gﬁglgﬁr:ei%rgréd is an indanyl group. 5 [0416] The "03_10

carbon rifiyegrotp opticngllyeuhstitutéd byRE'toi 5 spbstiwests selecieethyl group,
gﬁg‘e%@uf A';:is the %boveédeﬁned ;03-10rcarbon rir;gﬁ%roug" optionall

Substituted l%/ ﬁg'S prgflérggy Plo E,ps@bstﬁﬂen LEeEE 1 L?ﬁ()u Kee
sefirfedbblbw, amcetb yricigdes@an unsubstituted "C3_10 carbon ring

group”. I, addiion, the,position of substitutien is natcparticularly limited as

long as it |hs a s%%étit%%%% Eors?t"llgn. t%%r Ir% theos],:pg{c?ificla?io%,r s Ig‘r%g% A methyl
Bregroumoordisiitig of awyan goupy d ghenyp grou@ra nisepgopyl theroup,
ﬁB?%ﬁbreferably a methyl group. R®® and R® are preferably the
same alkyl groups.

The “Ci-s4 alkyl group” for R or R is preferably a
methyl group, an ethyl group, a propyl group or an isopropyl
group, more preferably a methyl group. R®® and R are
preferably the same alkyl groups.

[0411]

The “halo Cy4 alkyl group” is the above-defined “Cj;-; alkyl

group”, which is substituted by 1 to 9, preferably 1 to 3,

“halogen atom(s)” defined above.
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15 defined "halogen atom”, the above-defined "C1..4 alkyl group”, the
above-defined "halo CIA alkyl group”, the above-defined "halo Cl_ 4
alkyloxy group”, -ORal,-NRalRa, -CONRalRa2, -302NRallt,a2 _ COFe3,

NRAICOES3:5Q2R, :NRASOIRa3,:SQRRa! a0¢1Na2e0RRroup, & 2-

wherein Fel and Ra2 are the same or different and each is a 20 hydrogen
SbAR RS HbY e HSTiHbd °C 2P EARPERUE GITPBBNzA GrobpugRaRFSRY L group,

the ahgvesdefined Al f-8ly! 9EPuUR" £1uorBKaPPley bR 1dudd 8orobutyl

hydroxy group, a methoxy group, an ethoxy group, a propoxy group, an

9EEMEpOXG drbihiplaeEANSEDNT oA BAd Iné like 225EXSHPRILEHREL ITOUP, &
"3SRak ipcluge 2 MRIEapIPI 9tpa 3, Methyaulfanyt oravis ibatyisuiesip, a

group, alﬁropylsulfanyl group, an isopropylsulfanyl group,

AT RSISERAAS PO LERI e A TS DO R i RRE et Yl ethyl

QJBHEFQ@W’ &0 mathylamino group, an ethylamino group, a
propylamino group, an isopropylamino group, a ter;ibutgil{;amigo rou

’ P a, )
dimethyldffno Broih, G-dictimifs GY&lp, 207 NBethyEN-nfethy o including
HBYP.REN Nomathyl-N1proRyEIMBWIL gkoU e ANgdeeppyEA-aefliyladibe low) is
group, an N-benzyl-N-methylamino group and the like. Examples of
DEBRFAPRY 22 ifcfddd A¥HBS gﬁfﬁfpa'methylaminocarbonyl group,

g gthyJaminocarbonyl group, a propylaminocarbonyl group, an
isopropylamingcarbonyl group, a tert-butylaminacarbonyl group, a .
dimethylgl%ﬁ]oc%rﬂoﬁ% rotip? A% Hiet aﬁﬁnt%g%%?ﬁf)&g 5%?%nwmrem the
N-IRethyhbkethylansingear oyt grdet foedhedike. alkyExamplgs of
"-SO2NEelRa2" include a sulfamoyl group, a,methylaminosulfgnyl grou

SRR AORIBES AT 2B O PSSR ouibans PoBtRy group,

isepropyiamivosylfgrvhgroup, buitoteyt-gutylgenirmsulfeniplgiorp, group or a
imethygaminosulﬁ_pglyl group, a diethylaminosulfonyl group, an

- réctﬁyﬁ -Xt%y%mlr%sulfonyl group and the like. Examples of
"-COR'3"Tihelutiey an atktyt gtogrcaupfopionyRjfois, @befieyhirbyips amethoxy
isobutyryl group, a pivaloyl group .7.5 and the like. Examples of

"NEICOR'3" include an acetylamino group, a propionylamino group, a
Hityaytdminc group, an isobutyrylamino group, a pivaloylamino group, an

N-acetyl-%kgnetqgllﬁngT%g{gﬁg%ﬁ%ﬁﬁ%ﬁEfgng}{eafﬂ}mgffgn?zl group

include a methylsulfony nyl group, a propylsulfony
grbepedn isdpropykulfongligovpi a téheh apRuorAgigrae arfd thealideyl group”,

Eg%ﬁgg}fgny IINRIGQPR NG £ medidsuBNUARINGATONMAD group, a

no group, a propylsalfonylamino group,
isoppYulibapamiasatbupad tesIRitpBilSMIARTING gBE@HFan 2
!}%%%ﬁ?xhwf@ﬁ@tfy&t%@gy')gpiq%afﬂmgqltﬁsﬂﬁ- grodpadanlgs @irt -

Ral" include a carboxyl group, a methoxycarbonyl group, an
G HASBEATINroBBOHP - propoxycarbonyl group, an isopropoxycarbonyl

group, a ﬁq{g’a‘e&‘}?xé(fﬁmoéMEaﬁ%%a%géﬂ?’”k?or REXaRIeEBErably a

"-NFe2COORa3" include a methoxycarbonylamino group, an

RS RchHeAVRINGEPHEp, a propoxycarbonylamino group, an
ii%grf)@?xycarbonylamino group, a tertbutoxycarbonylamino group and the
like.

The “halo Ci-¢ alkyloxy group” is a haloalkyloxy group
wherein the haloalkyl moiety is the above-defined “halo C-4
alkyl group”.

Specific examples include a 2-fluorcethyloxy group, a 2-
chloroethyloxy greup, a 2-bromoethyloxy group, a 3-
fluoropropyloxy group, a 3-chloropropyloxy group, a 4-
fluorcbutyloxy group, a 4-chlorobutyloxy group, a
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[0417] Group A preferably contains a cyano group, a phenyl group, a

nitro group, a fluorine atom, a chlorine atom, a bromine atom, a methyl

group, an ethyl group, an isopropyl group, a 5 trifluoromethyl group, a

tthddrbasethipiidygronp, aiwyapexyagiouh, Zrtetidsapyrmipeirsthogyoup, a

HOYP 33 PIORY | /I groyp 4an amig Y ,
'y @695%&3?%% §%I$in|3y goyp4an afuhe9ig Bbﬁtgloxy group

methylardno group, group, an isopropylamino group,
dinegflainiie prerhLyd disthgamibe grodp 2a N-etidppnrsethylamino
9reups a8 N} MABYENNeDYIring UAHPLAE 1ike.
N-isopropyl-N-methylamino group, an N-benzyI-N-metQ Iam4|no group, a o
carbamoyFgroupa tomethylamintcarfo sy lpl adifethyfamifocafbenyd » R
goup, syiameyhoresp, Metiyamipasuiony greuR R rably a
dimethylamincsulfonyl group, an acetyl group, an acetylamino /5 group, an
NHEEBHANSRERYIEkARYD GBRBPa methylsulfonyl group, a

rpg&q)ggulfonylamino group, an N-methyl-N-(methylsulfonyl)amino group, a
carboxyl ggé'%ug, a methoxycarbonyl group, a carboxyamino group and a

methoxy orfytamiite RS . TG FAPRRticdarly prafetaBlcbiaindnpaturated

QP0G O B2 PRBAY IHQUR, B8 grauR 2 flyoraerama 8HOrR@d means
atom, a bromine atom, a methyl group, a trifluoromethyl 3roup, a

AfluGoATe BRI grdUBY SIRRHEXY PSRy nethE%y GRodS A efRYP °oF 2

grespaarmathyisidiaaykgroup, an amino group, a methylamino group, a
dimethylamino group, a diethylamino group, 25 an N-ethyl-N-methylamino

group, afr RERAF1-RprbB§lantin8lgrBtBuEN NSSORIBy ENSfrath ARG roup.
wpepi 80P beERzyl-Nrdeily Igriiep grelhapHithsthypraine faEb giyh 85Q Ry 1

a methylardnosulfon I?\Irou , a dimethylaminosulfonyl group, an

SERmift g%H[},e%éf JEENRNRd %nﬁﬁ&%{roﬁﬁ%%@tﬁ%uﬁoﬁ%@yl group
gmtpaandphit lethyiaN meihysghemyl yamine gropipedic alsbybaxyphenyl group.
group, more preferably caontaips a fluorine atom and,a chlaring atom,

The num%’é?lg? gsﬁgst‘%}%ntsc%%i%(.i%%zvgﬁﬁgﬁtio é‘éi& <16 CEt58n
ring:geatiXyhay hawe ,is grefetdily sl 1073 aang wlenrtey/ 03 Aduegrbancyclobutyl
ring group” is a phenyl group, preferred are 2- 35 pgsition

R iAo TS b OB Bs Lo 5 5 Ry CYeloheptyl
disobstjitubioryz depaditdn gisulysfituttorn@zmapasiliogchsyhystdutiei;bornany 1
2,6-position, djsubstitution, 2,3,4- position _trisubstitution, 2,3,5-position
R S0 S PSR e b ke LA hefB s GUEoPuEyL
5y posiionadisylostiiptoiry{D4d8pup Bpkdficexdwiptes/df theol@8-10

carbon ri r optionally sybstitute 1 to 5 subspituents selecte
fom gror SRR (e Chery o L RS, e Lo

frysrdphekprgroupr el chlonpptienyigretp la2strornephemd feoaply 1 or 2,
| ro 3= ropheny! - | gro
o B T ftoputenyl
Zr9unephe Y GroppnaSisYarmphamy| grolys lopantaddsiteny| growy a 2
-RELyIRRaNY 9raun, 8 412 mathylpheqyl groun, ag:ethdphenylgroup,
a 3-ethylphenyl group, @ 2-isopropylphenyl group, a 3-isopropylphenyl
gioEpoasxadfigoronethylr iyt goup, Irexalcbemeigiphbryl ggsipim etc. ),
2 yJrpapieavh group. &3 Aoy RICVL AU, & 44 RYAioXYRRERYe 1ike.
group, a 2-methoxyphenyl'group, a 3-methoxyphenyl 20 group, a
2-ethoxyptiehplgdupl athetioyphehstgioipsa 2agwbaxypHeryl gredploalkyl
%gd_ﬁr oxyRheRy) A ouR @y (IriHSIoMe P PAGILINY. @& form include an
3-(triffluoromethyljphenyl group, a 2-(trifluoromethyloxy)phenyl group, a 3-
GRMESB M SIRPIERY) FHen g§Rsun, SZaHBhyisuatneyiPRERPT 3B Blp, group, a
Q'!@%t@ywéwwaﬁ_'M%ﬁ%ﬁ 2ppinopheny! graum ,B3ARLePRE Yl o -2~
group, a 2-(methylamino)phenyl group, a 3- (methylamino)phenyl group, a
3@ ENY | FERERehem? glodp, 5 Br e iRy AniAB | gFSUR, £Lc-) . a
Héaeslylaninereny| grevR, &84 (ReRlyleMiBo)phens grows a 2-RiPkERYY ring
group, a 3-biphenyl 30 group, a 2-(methylsulfonyl)phenyl group, a 3-
72
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(methylsulfonyl)phenyl group, a 2-sulfamoylphenyl group, a 3-

sulfamoylphenyl group, a 2-(methylaminosulfonyl)phenyl group, a
3-(methylaminosulfonyl)phenyl group, a 2- (dimethylaminosulfonyl)phenyl
%rf’%’ﬁl%'n?i( imeipylamineswianyhenyharauiéndl ’group, an indanyl
(dimethylsultonyT)phenyl group, a 2-(methylsulfonylamino)phenyl group, a
IXAREMyI3DfdnylaRROPRERSPGIONR. L£5°Rirb&Royipheryfgroup, a
$carbamayiphenit 8kouRy fodp(rReknyitasbameay| pbepyligroLpr &y preferred is
3-(methylcarbamoyl)phenyl group, 5 a 2-(dimethyloarbamoyl)phenyl

Groub e YdirdéfBcarbamoyl)phenyl group, a 2,3-difluorophenyl group,
S@ﬂ@jﬂuorophenyl group, a 2,3-dichlorophenyl group, a 3,4-

ichlorophenyl group, a 2,3-dibromophenyl group, a 3,4- dibromophenyl

group, a 2% diffdoro HERPErdus % IR 885%0?85%1¥yl5 %Eg?g“%d by 1 to
2,5dishlorephemd aseupca &b-rdishlajepbeny/grasptae above-defined “Cs-ip
2-chloro-3-fluorophenyl group, a 2- chloro-4-flyorophenyl group, a

SRPRSB-5-H08r SHHEHY g%ﬁ%gﬁ%@%ﬁﬁ,ﬁ&%@n}% rc?ué),éas’ preferably
3-chlorg;2-Hupesphamyh g 0 s ebiakdo 24l ugrapire iy | gedipeal below, and
5-bromo-2-chlorophenyl group, /5 @ 2-chlorc-5-nitrophenyl group, a I
SRAIHTEE RSN ﬁ'éﬁ?%%ﬁ%?‘g2-§TF(9ro(Eg-rm8fhy#;]11n&1ﬁ g?(‘)lﬁ),'a In addition,
2eblgro s fifluasemeatbyiaherd grods, adtcidem:5cularly limited as long
triflagromethyl)phenyl group,.a 2-chlorq-3-hydroxyphenyl group, a

%‘-%hfo‘?o-l'sg-h% o%ﬁrﬁ/é%l%%h%,%of-% 1676-3-methoxyphenyl 20 group, a
2-chloro-Bameiteoxypdrenyi geouinrs, 240tdordg3omet®yisdlfaraogipbeny-onsisting

roup, a 2-chloro-5-methylsulfamoylpheny! group, the above-
g’-gh%rg-@ﬁ%tﬁﬁl@ﬂﬁén%ﬁgﬁﬁygroﬁr?g%-c%I%%%r%ﬁ%% enyl gro%p?ve
2iehtored-Ahaiageenyd toodp, 4 Reclibeore-getimashiita)phahyygrozpoap”, the

2-chloro-5-(methylamino)phenyl 0 ” —defined “halo Ci-
ZEREr SE Gy Lo S S ofing, bove-defined “hialo €
(dimskylamingiphiand| gradi: a 2-8Rro-SNBEEYIanTiRE)FHERYl grodp iR R, -
-chlaro-5¢ ino yl grQida; kloro 3y fraetaygulierybakery
Scrggp,'a Zﬁg%- -’(me%%uffonﬁ%h%?%{a gfogp, a 2-chloro-3- 30 _
(whethglsnlfBAYIaminRPheny grbapsamecikhisrelsEferent and each is a

( Isulfonylamin e U, & 2 3ytptluoropheny 7 Ao penzyvl
2@% o%g-%&-gd%fﬁqu(}ro% en%r%%op% 2-ch|oro-3}, -diflugrop é%ﬁﬁ grqﬁp,aa !
Tehlare-26diRidrdphama gbayeage Ehse-4' CadiflaéiophedyPERUD, a
2-chloro-gh &-difhioropheryl $E0rouR &, 3ehlorergut-aiflaseshe)yl0rERhoxy

a 3-chloro-2,5- difluorophenyl group, a 3-chloro-2,6-difluorophenyl! group,

& ZBBichRsroA-HaBiO THEPHP gr U 2P BBH o - 24RIor§1s- 1 SOPTOpOXy group, a

tiflueranetbylphenyl,groi a-A<hiares3,5.6-trifluorophenyl group, a
3-chloro-2,4,5-trifluorophenyl group, a 3-chloro-2,4,6- 5 trifluorophenyl

group, a BXaERkRS 004 5Lt Bpher GHIGE, & mercapto group, a
%éﬂ%‘i}l'@(ﬂr?éhﬁﬂfi&wwheé\w gy #u3Hanyl group, a propylsulfanyl
dichloro-3,4,5-trifluorophenyl group, a perfluorophenyl group, a 1
BERHRNYRA GrOBRTaRYb lgﬂﬁﬁf%4%i|§ﬁéﬁy%?f5¥’&ﬂ-]afany group
cyglopraryligredp, a cyclobutyl group, a cyclopentyl group, a 20 cyclohexyl

group, a 2-hydroxycyclopropylgraup, a 2- hydroxycyclobutyl group, a
3-hydroxFeTIBa G Qr‘%up‘,%gﬁydrd)%%é%eﬁ I%P&E}ﬁ, glgoup' a
%E%S{WM@{@E@WWO% %Zmb%@myﬁyej@hbapsfl @rOPIao@ylaéninci group, an
3-hydroxycyclohexyl group, a 4- hydroxycyclohexyl group, a 4-indan .
CTSUB AR LR AT afo AR TRE 0 BT Rl s JLRethyLamino
Zgetderophenyl 8ol a2y ogtepiienyd grote thletNyipbenyllgrolims agroup, an
2-trifl thylphenyl , a 2-hyd henyl 2-eth |

S Tl e e N Y LA S 2RI no group,
2atdimetardaminosulioryl) phrnylk? @ geaitp,nd, 3=t ubidehenyl group, a
2,3-dichlorophenyl group, a 2-chloro-3-fluorophenyl group, a

2-chloro-4-fluorophenyl group, a 2-chloro-5-fluorophenyl group, a
2-chloro-6-fluorophenyl group, a 3-chloro-23filuorophenyl group, a
5-bromo-2-chlorophenyl group, a 2-chloro-3-methylphenyl group, a
2-chloro-5-methylphenyl group,
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25 a 2-chloro-5-hydroxyphenyl group, a 2-chloro-3-methoxyphenyl group,

a 2-chloro-5-methylsulfanylphenyl group, a 2-chloro-5-
(methylsulfonyl)phenyl group, a 2-chloro-3,6-difluorophenyl group and a
3-chloroZ,G:difluoroplenyl grgrp-hore; preferied are A SndifliORRARY 2
group, a 2,3- 30 dichlorophenyl group, a 2-chloro-3-fluorophenyl group and
astiibroinfcordpreny| grstiR, anTRENTIANENFBSRIMYgOEPUP, 2

optignallystibstitited byi 1 193 gubsiifuents seleated Ao E0wRA TogRbup, a
or group B (as defined below) is preferably a phenyl group, a 3,4- 35

dieRloTptaryaTtaas X oBphe AR MRyrotipdatSElbptapyRRteRpPoRYL group, a
WJ%WXEMcér‘W&Iﬁ@.e'&wO@EP Paf QYGihexy! 9kPURky1 aminocarbonyl
2-hydroxycyclopropyl group, a 2-hydroxycyclobutyl group, a 3-

IRBRY ARFo RS groth; a 2-hydroxycyclopentyl group, a 3-

hydroxygyglaRentd @eup.-a@NdEgRyCyGlonend HouR1ESndyLl group, a
hydroxycyclohexyl |1?roup or a 4-hydroxycyclohexyl group, particularly

PRt abARA BPRRY EGSUD, S8 Rdi AR B RSB V4 Lhibhe AP 2

Y OLPy G IS AR HSFPY PG BN ORIAY liGropPo By aIOResEMIONP 0T droup, a
cyclohexyl group, more preferably a phenylg,roup orac ploht—:gg%grogp.

ibTRE "Rt TI RIS L AGTGFOUF TP nafly SUBSHed By Oiys Lony L group, a
substitiyents selanied &om grewRr), fan R32tRYSrefetapleaiptenyl fonyl
group or a cyclohexyl group. [0419] The "heterocyclic group™ means a
FEOPRISRR 56 s Kesaturated or unsaturated (including partially or

completety sinpakiatesl) roneeyelic sanemberrdard:piergbergs, a propionyl
heterocycle containing, besides carhon at%nT\}, a&least one, grefg%ab_% 1lto rou
RO RomdtaBidded PR MifBgsR AT bxygdi Abih andadfaratont TP
eiralfuges riigef the heterocycles, or a fused ring of a 20 03.40 carbon

ring selected frqm benzepe, cyclopentane and cyclohexane and th
heterocy%Féa(rﬂ% g’lﬁaﬂnézr sern%ti(;énSeRs to be &b ur%(\g/\i/aatltr-:?d %%efnﬁ g 1 group, a
hetepooycie)ami nd xaroples of thetsatyitatetinoogooyglic Bameérsblevddoylamino

6- membered heterocyclic group” include a pyrrolidiny! g :

B AUt SR LSy SRRy A b b gzoup
mrtdz alidinylideeup, a 1,3-a dioxolanyl group, a 1,3-oxathiolanyl group, an
oxazolidigyl_group, a thiazolidinybgroup,,a. piperidi rQup.~1& RIRErazi

aroup. & USRSy S5ep. 3 Ao A oot g reup: an
ciokariydgtrdopyd ngorphplingl groopy ashibhasrpholinpuroudia
2-oxopyrrolidinyl.group, -opie'il_mypJ - iperdinyl i ke.
g%%ﬁ%fé%&-ﬁféx%p‘? Erif?f?%rbu% ;&rgd%eglike. Pgrllééefr%;ﬁgfiis gﬁ%ﬁ%ngﬁ% ?he Lke
group, a Bienile gv@yﬁ'dﬂ&f"‘lrﬁ@rzﬁﬁ%fﬁnyngﬂom a me%}:@.qég@pyﬁ@mlno
f#Pg%%”aEﬁ'QQFQE¥QE%%' E%E%Eﬂé%éhﬁne@bﬁ?%b??&ﬁ?@ﬂﬂgﬁﬂﬁﬁﬂ& group,
inclu ro y

‘a pyrrolyl group, a uryl group, a thienyl group, an imidazolyl group,
@&, 2iginpdrryl sxdifednkeningrodp oupyray ok Hroby Ly HRreianyréapLne group,

%5ﬁzﬁée%ﬂr-%mei@&ﬁgfgaqubﬂm%ﬁ%@ﬂ@oaﬁda@ﬂ@tmaaz@!yl

group, a 1,24-triazolyl group, aa%,2,$-tr|azolyl group, a tetrazolyl group, a
1,3,4-oxdeHarsy e grodp, a G008 OxddiazoPgRUFR ECPRYA-tRIARIR oL

GFQUR R P Lhiadliazolyl group, @ fwazanyheoNp1 agpaisly) geoup, a /o
pyrimidinyl group, a 3,4-dihydro-4-oxopyrimidinyl group, a pyridazinyl

AP X Y PIRRNr 0GB OEEL, 3 3 trieSARA PG ST RARKE, BRI B oup, &St~
ARE YA ORI, L2420 A OEQu (6.8 2-0Xazolinyl group,

3-oxazolinyl group, 4-oxazolinyl group etc.), an isoxazolin){_ll group, a ,
tNazoMnEf@&ﬂ&QﬁwOf “-NR*COOR™” include a methoxycarbonylamino
group, an ethoxycarbonylamino group, a propoxycarbonylamino
group, an isopropoxycarbonylamine group, a tert-

butoxycarbonylamino group and the like.
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15 isothiazolinyl group, a pyranyl group, a 2-oxopyranyl group, a
2-0x0-2,5-dihydrofuranyl group, a 1,1-dioxo-1H-isothiazolyl group and the
like. Preferred is a pyrrolyl group, a furyl group, a thienyl group, an
illrﬂgﬁzﬂyl group, a pyrazolyl group, an oxazolyl group, an isoxazolyl
group, a thiazolyl group, an 29 isothiazolyl group, a pyridyl group, a
2-ox0-2, FHMHRIrSPARASBE P orePE HadR% 021 IFYSRRiFH P grauphenyl group,
Examples Qfthapfusedelsracycle gaptip dnelyte amindobd)rolPH@ @ine atom,
2-indoly1 group, 3-indolyl1 group, 4-indolyl group, 7-indoly1 group etc.),
&h 185 I%?BHB,'aaf}s-egﬁ VR BUP3- ABxJiSORERRYI g Ry 2

5 henzefuanyharowp] (e odpherzafvianuharowa drpenzefuaBugrodphydroxy

7-benzofuranyl group etc.), an indazolyl group, an isobenzofuranyl group,
EhehFothogIRNyP o (5!, 2Bef KErRNBrog EOPOXY group, a
heszeihispheayharoypodhenzotainphengr@rgup efcneaBplhenzexazedilp, an

group (e.g., 2-benzoxazolyl group, 4-benzoxazolyl group, .. ,
B ISHEy Bosi o, SRR o Bep By @ dimethylanino group,
Zbanzigtgazelyigroupudbenzimidezedll-gran: iyl endintdazalvib granp N-
etc.), a benzothiazqlyl group (e.g., 2-benzothiazolyl group, .

10 R T PSR ibialy I EREY SRR SHbAin oroue,
gmulirhémmyk]gﬁ@fbhﬁmdmmnghydl@ﬁ)ua, aaik%@lwlljrg-iﬂaopoqlainolyi
ro uinazoli raup, a quinoxali roup,.a cinnolinyl group, a
SRR B S AT Ay br s SR IoHCE sty 4 o, 2
anihflahnyllgroupuan isehbpliayligroap ld &gV, e rotgtralzydroquinolyl
ou 2.3.4-tetrghydroguinolyl group, a .
S T R oot o P Graus o BERSIL SR £Rdie iy amire

15 Jytampthydenétheoghyridyl gredd vl 416t rethglensdioxg ppegtidihgudrbopy & group,
chr [ hromanyl group, an isoc vl.ar i .
A R A A R By amno
Synmeinberedcarbangth beretibeterovgtibeta Herrehegimyppetifivatipoxyamine

ez 3ot R e st & Kesothiaro grou

group; a bénzothiazolyl group, a
benzo[1,Sjeeoll pRats endas tve ke flonably caf@imgergFiao group, a

20 PRURPPUQPAILY, substitied, by, 1,15 subshlyenis, selected er”bHMé‘é atom, a

is the above-defined "heterocyclic group” optionally substituted by 1 to'5,

X prefambiE Ao 3 SupShitlerds clected Fohf I apoed etinBadRoup
%r?@ﬂdBM@%tﬁﬁBQi)%%ﬁi?ﬁ Q%?&EMQHF ghuRs,; Iréaﬁil_giﬁiﬁgxg]%roup, an

position of substitution is not particularly limited as long as it is a
RiRaHaBEYEsItign TRRE YRSt daRYié FE0PPIs FreféabiPadaenseydic
Z:RelPIaaMG® COPLAIRING] 91 ANEI61R RIS FRPeterogydeishisd group,

fused ring of the monocyclic heterocycle with a benzene ring.

25 ey dipREorint "RetdrgéFaiaGrosp R0y TR Ehiéalhpr gpglamine group,

%&?Sﬁ%ﬁ%ﬁﬁe@iﬂ%&ﬂﬁ%&fﬁéﬂ@%ﬁﬁ,3%19YN°B€&@¥&9%@:hylamino
piperidinyl group, a morpholinyl group, a pyrrolyl group, a 2-pyrrolyl group,
F3PYrolfL GIFRT Y 2ERIPPERIROAYI-fGFPYRIUE 2 HH rRpaRtonyl
ey Grodpma e THetlRENDEESRI3 AP Pad 210¥@Ylamino group, an
dihydrofuran-3-y1 group, a 1,1-dioxo-1H-isothiazol-5-y1 group, a 35
AnrstRyiiaoms VA gpR n 9rRtezolf &%EB?’&%#B‘&%WE@PP' an N-

3¢ methyl-N-{(methylsulfonyl)amino group and a carboxyl group, more
preferably contains a fluorine atom and a chlcorine atom. '
The number of the substituents that the above-mentioned
“Ci3-10 carbon ring group” may have is preferably 1 to 3, and when
the “Csz.;p carbon ring group” is a phenyl group, preferred are 2-
35 position monosubstitution, 3-position monosubstitution, 2,3-
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group, a 3-imidazolyl1 group, a 4-imidazolyl group, a pyrazolyl group, a

2-okazolyl group, a 3-isokazolyl group, a 2-thiazolyl group, a

3-isothiazolyl group, a 2-pyridyl group, a 3- fluoropyridin-2-y1 group, a
seRIorapyidin 2Kl O1QUR 2.3, SEhiergaAfiuompyidinggsyl greuRE 2, 5-
,o-dichloropyridin-2-y1 group, a 3-pg/r|dyl group, a 2-fluoropyridin-3-y1 .

Jpeap té on chigrepyiding-iaryrodip SaRReRbieR-MiceRF iS4 grotipd - 4+

gehiorgeo-fiporopyidin gy baroun, # 3. 3sdieHoreRyeils3ndidreupian and
-chloro-6-fluoropyridin-3-y1 group, a 2,6- 10 dichloropyridin-3-y1 group, a
LpridyiRpsipian- ﬂﬁé%ﬁﬁﬂ’rﬁuﬂtﬁfﬁro@ﬁ%?%@ﬁp‘&rﬂﬁ?ﬁ%ﬁrﬁgdﬁ 2,3~

?%-s‘i@ﬂﬁi%ﬁ%eem@aﬂ% group, a 2,3-difluoropyridin-4-y1 group, a
,3-dichloropyridin-4-yi group, a 2,5-dichloropyridin4-y1 group, a
i@ﬁlfb%-G-fluoropyridin-4-y1 group, a 2,6- Is dichloropyridin-4-y1 group, a

2-chloro-3GsdiflsoroRyidipreyl groumhe 2cghlgresubustifluaragy baioudy 1
group, a 2,3,6- trifluoropyridin-4-y1 group, a 2,3,5 6,-tetraf|uorogiridiﬂ-4-y%
@8&5951%3@«1%%595%%%& Groub, SR SHAGH I Hroup 4 eIy T O™

HRURA R7benzofuranyh oppidh A 4dpengefuranyh gl gigtpgaoup, a 2-
7-benzofuranyl group, a 2-benzothiophenyl group, a 4- benzozthL())Phenzkenyl
a

groURTRE: tAoPHRAY P o oF BRI &SI grotip? a - o
%b%@'midgmlﬂk@w@ml ﬂyﬂewaﬁb olyd %r%w%mwle@ﬂl gkaznlplip, a 3-
roup, a 7-benzokazolyl group, a 2- benzothiazo roup, a :
EEETARNRR Gl 5/, o7, DL DERFSHITON of5GsDs & 2-nitrophenyl group,
2abenz0(t Ajdiexalyll grovipe A 4 erepdhSidiengly lgroup, aa 3-cyanophenyl
5-benzo[1,3]dioxolyl group and the like. The "heterocyclic qr. _
optioHaHy gugﬁﬂﬁ%&%é)}ﬁ%yg sdbstittients éel@g%%yégﬁeé%%gﬁg%? rT 4

atgrbyl Bheasydefinesid) beloeaspyéfenablyla morpheliny| gredhwelphenyl group,
4-methylthiazol-5- roup, an imidazolyl grou 2:py11 r a2 H_
RSO GH R BT SR o e S DR b7 & 2

Stibstitl ted byt toyd shibstitlientsseleceBfromigiowpranédRapread isgroup, a
preferaply a 3 rrolidinyl group. 5[Q42 'Cl- yl group

o%ti%‘ﬁ?ﬁ% }sfggg\l%{i{efd gf/: L%’%%’3 éﬁ&%%ﬁé%%@é‘i&%?@é%ﬁg]ﬁ% r? Ibg%n‘gtom

angdroxpr éay Hefimedubelaw 2 ioatb o rhikpgrogprsistiorfalj-methoxyphenyl
substituted by 5 substit S frgm4h |§ng -definad en -
a%n%u%hde{hé_b%%lv?/ﬁé%%% ';breé%%ﬁ,’ a%d 3Ftnagy be éﬁp ﬂ%&&’%stﬁ%gémﬁ ’
PR P hikyY naietyus a stréghreranyatinanthedesain allkgtgroup

h . f ” n rou
%M@g—faﬁ%%&feggggg@gi@gﬁggﬁ@l%%fa Y= MSthyh gt @AY bhenyl group,

group, a propy oup, a butyl group, an isobutyl
geoldl, & séd-busyiaretipya eery-teidgréuprawentd gtoup, an isopentyl

9r(‘%%ﬁ&b%@%ﬂyﬁy&%‘?k&ﬂ’e@u}ft&%ﬁ PYlOrouRe 2 e tVIORYY 1 phenyl
group, a 1,1-dimethylpropyl group, a1,2-dimethylpropyl group, a tertpentyl

QESIIR haxy TRetpYARSdiRBgY §RAAN UL 1 SReMRIpehty PBgRGRhepY L group, a
1&%@%@1’@4{%19@y&uﬁ,l,a-dim@{@éﬁwéﬁi%,p%ér%;@irg@mmutm 3-

group, a 1-ethylbutyl group, a 1-ethyl-I- methylprogyl group, a
1{Enayby InadRRBpsRaFo BT AURmahip(SHAeoip 3ino) phenyl group, a 3-

1.+ Zatrimethwierapy Laronp: agl-sthyl1-methylprapyhareuie PRy group, a 3-
group, an isoheptyl group, a 1- 20 methylhexyl group, a 1,1-dimethylpentyl
gkﬁﬂggyiﬁmino)phenyl group, a Z-biphényl group, a 3-biphenyl
group, a 2-{(methylsulfonyl)phenyl group, a 3-
(methylsulfonyl)phenyl group, a 2-sulfamoylphenyl group, a 3-
sulfamoylphenyl group, a 2-(methylaminosulfenyl)phenyl group, a
3-(methylaminosulfonyl)phenyl group, a 2-
(dimethylaminosulfonyl)phenyl group, a 3-
(dimethylamincsulfonyl)phenyl group, a 2-
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a 1,3-dimethylpentyl group, a 1,4- a 1,1,2-trimethylbutyl group, a 1,1,3- a
1,2,2-trimethylbutyl group, a 1,2,3- a 1,3,3-trimethylbutyl group, a 1-
1-ethyl-2-methylbutY1 group, a 1-ethyl-3- 2-ethyl-I-methylbutY1 group, a 1-

%%i%%gglgﬁgﬁg% ggy?{én%ugr&lgf, ISOPSORYeAMABYIPERRY) YRR pheny 1

group, a 1,1-diethylpropyl group, a
TP, terafTethgiphoR ¥ 2 Biogiot NSRBI bEEA §Poud, &~

%&Mﬂsom%ng@yiy' SRy, 2 08tyL 9EQUD A/ MBRWHGFPURr 818 CaRYS -

group and the like, and preferred is a straight chain or branched chain

ARG GrHUpATRARG 1O ERBbNEIBHR, pArtRUIMIREPRtSAERFABANEREGY L Jroup,
chain el graye bavingnbia Putahon In gddition, the position of

substitution is not particularly limited as long as it is a substitutable

petimst plearbanoyhioesyil PILeWarcipteonidfig trephenyl group, a
%Q%Q%ﬁﬁ%%%%}%fa&%fipggrgygqﬁi@m&mphéﬁtyled;budptp 3 3,4-

substituents selected from group A", the above-defined "heterocyclic group

Sty R eGP to B SUbITHIEHSRERREEY oAt §iup A" 3IR",
b rNHEAR -AEODNRUR L3O2hapRabyNRad&RR35a 2, 4-
-ggiﬁggbbﬁggifgogsgﬁé?og F%, go—gggﬂlfgﬁc?gggﬁy%B group, a 2,6-
dichlorophenyl group, a 2-chloro-3-fluorcphenyl group, a 2-
chloro-4-fluorophenyl group, a 2-chloro-5-fluorophenyl group, a
2-chloro-6-fluorophenyl group, a 3-chloro-2-fluorcphenyl group,
a 5-chloro-2-fluorophenyl group, a 5-bromo-2-chlorophenyl group,
a 2-chloro-5-nitrophenyl group, a 2-chloro-3-methylphenyl group,
a 2-chloro-5-methylphenyl group, a 2-chloro-3-
(trifluoromethyl)phenyl group, a 2-chloro-5-
(trifluoromethyl)phenyl group, a 2-chloro-3-hydroxyphenyl group,
a 2-chloro-5-hydroxyphenyl group, a 2-chloro-3-methoxyphenyl
group, a 2-chloro-5-methoxyphenyl group, a 2-chloro-3-
methylsulfamoylphenyl group, a 2-chloro-5-methylsulfamoylphenyl
group, a 2-chloro-5-methylsulfanylphenyl group, a& 2-chloro-3-
aminophenyl group, 2-chloro-5-aminophenyl group, a 2-chloro-3-
(methylamino)phenyl group,‘a 2-chloro-5- (methylamino) phenyl
group, a 2-chloro-3-(dimethylamino)phenyl group, a 2-chloro-5-
(dimethylamino)phenyl group, a 2-chloro-3-(acetylamino)phenyl
group, a 2-chloro-5-{acetylamino)phenyl group, a 2-chloro-3-
(methylsulfonyl)phenyl group, a 2-chloro-5-
(methylsulfonyl)phenyl group, a 2-chloro-3-
(methylsulfonylamino)phenyl group, a 2-chloro-5-
(methylsulfonylamino)phenyl group, a 2,3,4-trifluorophenyl group,
a 2-chloro-3,4-difluocrophenyl group, a 2-chloro-3,5-
difluorophenyl group, a 2~chloro-3,6-diflucrophenyl group, a 2-
chloro-4,5-difluorophenyl group, a 2-chloro-4, 6é-diflucrophenyl
group, a 3-chloro-2,4-difluorophenyl group, a 3-chloro-2,5-
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wherein R" and Ra5 are the same or different and each is a hydrogen
atom, the above-defined "C1_4 alkyl group", the above-defined "Co
carbon ring group optionally substituted by 1 to 5 substituents selected

frorr QrevBph B heahays; dafined Riv theteracyslie preespianallyroup, a
substituted by 1 to 5 substituents selected from grou&%A", an(% Rjﬁg is the
Sovetdear act —4 I POEHY 1 BBBRe-defitiet e A0rcArbdiafig ™
dreup upienaly sybshikkited by dotesh sybstitientsse@ctgdfrom glowrAphenyl
or the above-defined "heterocyclic group optionally 20 substituted by, 1 to 5
SR e SEREHEE o hral A £rEHR5 PRe g AR ofeRLEES-2, 4, 6-
inglude Ry arogpoapethoXy Jratphan ethaxysSg®un: fflnepoxyhenyl

group, an isQpropqxy group, a tert-butoxy group and the like. 25Examples
phETa A TS I it
ethyisbbany Jroyp-aptdpysubphyrgrougrangsopropytsfilfanylcgioepya group, a
tert-butylsulfanyl group and the like..Examples of "-NR"res; include an

R R s SrBLiS YA LR ofou S BleAVLYL group,
rropylahipeqpelp gaoiggprapyiaolioburglip ga tent-budylagriioprotyla group, a
dimethylamino group, a diethylamino groun, an N-ethyl-N-methylamino
g%%ﬁ?%f}éﬁ}f\xm ﬁ?f%fpr%%l_a% f%%od{rgﬁ %ﬁ%—?g%ti:og)ﬂ?kﬁme%hy amino
dredppaydbiokythtimgttylamiro Graupdand fiaytikebutyl Bramplessof2-
"-CONR"R'6" include a-.carbamoyl gr megh ' yl , _
e{lryg[]f-‘lofgrﬁ' IS b ebaeliol ga']a nrg%ggggpg%%qgggg g@&&i?, a?z2

y ocarbon up, a prop oca

isophopylarrinbehebanly| growp, a terkboydavincaeebohgigtbupraup, a 4-
' ' I a s digtl inQc | group, aD. AL
TR SR AT TR 011

"%@Mlanéashmddd@a sulfamoyl group, a methylaminosulfony! group,
an ethyl%@@fé?%@ﬁ%} ?_{gug, §péﬂ@.ﬂ?%ﬂ%wﬁ_oryfg{%p1aar2—bromophenyl

isopropylaminosulfonyl group, a /o tert-butylaminosulfonyl group, a
ciFrEmylamiroS Ny PHRUR, @é@ﬁylamiﬁoﬁgfbﬁ%m@mrpﬁwlphewl group, a
- XB%Wé(M'”&EHH?DY'aQ@UQQ{&%@%l grdatgmples of

y

"-CORa6" include™an acetyl group, a proplonyilglroup, a butyryl group, an
idBIRRDHA s dery ARGy FogF PTRINGRhe Tikdime t ilampleesyrl fonyl) phenyl

"NBREOLEE; inclde ARACKINEARNQGIMD, PPIaRMamiRe g A group, a

butyrylamino group, an isobutyrylamino group, a pivaloylamino group, an
P@a%%kﬂ%w%tﬁ&%%@wg PR ik séoflusooragnyl group,

inclydemmetndsiHionyl gredRy,an gthvigyllfonyborenPo adrepyisuliesyhenyl group,
group, an isopropylsulfonyl group, a tert-butylsulfonyl group and the like.

BxainpRs BN REL SOOI A UBE A RretRy STRSART G Brdhe Re Y1 9roup,
efhylselfompiamiengtaiip sheropy Iy Hemylaning geeup.rds BAme thylphenyl group,

isopropylsulfonylamino groug, a tert-butylsulfonylamino grou

eI AREGRCTG ERERYBBRTNG GG Rnding TREL 0T L ARE boheryl
"dzOQhe4’ ipclisicr sararat Brawn IF RiefexEarhogygiplpaan-chloro-5-
eHﬁ?@ﬁ?%E%?%éﬁg%?bgenyl group, a 2-chloro-3,6-difluorophenyl
group and a 3-chloro-2, 6-difluorophenyl group.

More preferred are a 2,3-difluorophenyl group, a 2,3-
dichlorephenyl group, a 2-chloro-3-fluorophenyl group and a 3-
chloro-2-fluorophenyl group.

The “C3z-1p carbon ring group opticnally substituted by 1 to
5 substituents selected from group A” for R! or group B (as
defined belcw) is preferably a phenyl group, a 3,4-
dichlorophenyl group, a 2-biphenylyl group, a cycloprepyl group,
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propoxycarbonyl group, an isopropoxycarbonyl group, a tert30
butoxycarbonyl group and the like. Examples of "-NRa5COORa6"
include a methoxycarbonylamino group, an ethoxycarbonylamino group, a

@rwyw@wylajm@pgrwpcgaiaw@wxyqa@mylanm@h@xm group, a

tertbutox carbonylamlno and the Ji %ok ‘E%@ E% les of the 3=
oL ORY, k9| Bip c?pt TORERNRA DY fo gEOUP, @
ww;@m§cse&wegﬁrqnds@gg@ ammpe)&bmgmmmlog]ﬁd@pua 3-

clude a eth rou an ethyl up, an iso ropy _
SRR R SRLRE o S50 oo, BB ET IO Y o BB 3
%}rwifoﬁmﬁybgf@wpl a@ﬂw@em:tyl @rwmwrlﬁiz@xéaymwlegmm plgaoup,
et p ropyl,group, a imethylprapyl,grg
f%r me%glf) Ig!;eragﬁﬁaa¥£ @?I}‘@Rg%up %hexy? g'?o%g 5%1 gp%enyl
?gbgpyl ghrollil)pbaﬁhmeyliyplﬂieg%gml;}ml tivcg:;.‘]]:dluarei}j:lyllbu;gtrl]chpu|o|(,aacyclobutyl
|mety u |mety ut op tyl group, a
e?h 'Imetﬁﬁl pr‘%J ng A1t &hyFZ mé}/ gpr%p’il{lygro% é{II'E\%J 9&_4
gvmﬁﬁyﬁbdlw:agmhﬁnall aﬁelwm@thymrawlwbﬂpyé Igethyp- 15 |
-methy W group. a heptyl group, an | I
group, anhfp wﬁ%ﬂﬁylpenl%#)grg%p a‘ifu mé%%%%nty %ég@@{'?—,ﬂ@%éyby 1 to
ﬁss@ihmmyllpeng& grelpcaad- fdmmthﬂpeptﬂgrdw or R® is preferably

tr| %}'%%: gﬁgﬁ %ic% rgglt% blugtgloglrooui) a

I@%BQﬁmethylbutyl group, a 1- ethylpentyl group, a 1-ethyl-2-methylbutyl

group, a--ethy, I a r
propylbu?ﬁggro&r?%aemlggeﬁéﬁg% gme%yléfé@%?%% F YPHROA0UE: 2om
ISaprsiRded-methyisrepyrgiotd, Llnweiiopd- Pardthyblibppserpieely
Ldsdicthviriony! gt el L2 2 SeUamnatBylPiPY - gfakBe@ed heterocycle
1-isopropylbutyl group, a 1-ethyl-1-methylbutyl group, an octyl group, a
ERakBpIa dessiihfegrotmr BTuGERTBthA Y %essa tRfGoropf&hgrably 1 to 4

groupr 8 Gileretd greun 42 2r dHORRIRY L@ UPE Sy -CHIGFgBIIYA 8RR sulfur
3- fluoropropyI% oup, 30 a 2-chloropropyl group, a 2,2,2-trifluoroethyl

¢ %% By Bﬁ?éih’ﬂ@&nfbf aDpy %@W&p&ﬂ]ﬁéupoé a fused ring of a
hydrexyrisnethylethWearospea 2ebye axynldriimetelpd orave adq
(hydroxymethyl)propyl group a 3-hydroxypropy! group, a 2- hydroxybutyl
GROEhORER R Y ubi%yrd &5%%}?&%@8&%?@8 Sﬁpsgmetlmes to be
AbweERyPestyl grogpsa®, Isitfalexmrepyl group, a 2,3-dihydroxybutyl
group, a 2- hydroxy 1% ydroxymethyl)ethyl group, a
2-hydros RS p%}‘@ouﬁaﬁﬁraﬁﬁ%rﬁﬂﬂﬂgﬁﬁ/}){,ﬁtﬁ Jetgeged or 6-
thmmhﬂf@d%mﬁp@ﬂyuﬁm%@ude a pyrrolidinyl group, a
1- (hydrox methyl)-2,2-dimethylp

B R B SR b S RGP g i,
myda@mzwemleibwugfpuw pxﬂrétwm&mﬁlhﬁ):aupheaylemyhgmo1any1

G- (R Rt RS o8 ey AR AORY SFRP 2

tﬂa@mhyﬁf&ymy@myprom/l gmmmix&mr@eﬁwﬁz ;3-dogiyskoaydnepyl group, a

1 IS rop hydroxyprop
PN B RV ror L Br as SetPRYFRAb TRSHR 2
glmqoaayz hgdmag' |- |sommq:;ﬁ@1<ip1yugrgmpu@,l a thiomorpholinyl group, a
thyl yI grou a l,1-dimethy1- 2 hydrox propy

g?ro%p mejtll?)y GBI%kypro%y?g%fu? T dyig ¥r0u§/ 1=
@hgp?ﬁqmirdly‘grbpgh@mp a&hﬁd@qzdemﬂigdbd@@gﬂomcmp and the like.

h drox meth eth butYl roup, a.3.3- d| 1-1-
(l%h rofyrn%gt/hyﬁbutﬁ %I’gt)?; 218 %(yd% ‘ﬁg‘féthgl)glﬁtyfgrou group or &
aomethy 1:(hydmxyapethyl)pentyl group, a methoxymethyl group, a
2-methoxyethyl group, a methylsulfanylmethyl group, a 2- 20
(methylsulfanyl)ethyl group, a 2-aminoethyl group, a 2-
(dimethylamino)ethyl group, a carboxymettsyl group, a 2- carboxyethyl
group, a 2-carboxypropyl group, a 3-carboxypropyl group, a
carbamoylmethyl group, a 2-carbamoylethyl group, a
methylaminocarbonylmethyl group, a dimethylaminocarbonylmethyl 25
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(ethoxycarbonylamino)ethyl group, a benzyl group, a phenethyl group, a
3-phenylpropyl group, a 4-phenylbutyl group, a 2- biphenylylmethyl1 group,

a 3,4-dichlorobenzyl group, 2-hydroxy-2- phenylethyl group, a

CVC'OperEi E)é'sgrgf'pthﬁ‘ecy | e 3RHOHPCc AeCYelpbRrderl! or 6-
group, a 1-cyclohexyl-2-hydroxyethyl group, a
mmymy@@ﬂydm@m’gréag,laz%eﬁyawﬁﬁ%aﬂocﬁmﬁ%m?l furyl
%@&Epa %‘pXH@Qﬁ%}" PX!J%r,O up, &, 2:imidagdly1-Wethvhoreup, & -dinydro-2-
énzothiophen-2-yimethyl group, a 2-benzothiophen-2-ylethyl group, a
2¥a0bAHAeY/ | GRAMD a 2- BYFFREhYkhBEOWR-5-F) e EGlolh, Sroup, an
%&Q%ﬂ%twﬁﬁupaﬁ Lrey, ethylgiip. & thiazolyl group, an
1-carquy-2-methyfpropyl group, a 1- ca_rbamoyl-z-methylprogyl groug, a
mgmga)zglwdgé;@qﬁetw%rgpﬁ—d%aﬁ;glyl group, a 1,2,3-triazolyl
%f PXXW‘@é@ﬂEggP?iCQﬁBEfQMqu_u,@,al—oxadiazolyl group, a 1,2,4-
-(hydroxymethyl)-3-(methylsul any?T ropyl group, a 2- 10

CaBBk2CkHr GRRHEhyD ety ofo g,lé 185PhHTodE PP, a 1,2, 4-
ydroxymethybetivh GrouR: e 3rinkady3-\acudhydrayrietpy)etvtp, a
group, a 2-(imidazol-4-y1)-1- (hydroxymethyl)ethyl grojlgh a,
PYERYHFHRPheFE R (BydrokyMetiSIFARsrGroY B8 dighofF s 2
GydiQymetiy!) BraRyb graupya 8AMIAD- G bugoxy metbypentybgioupl. group,
and the like. . The "CI_ID alkyl group qptionally substituted b?%/ltqffn 1 qrou
SibstHEHE SLidtidd HohPal Gy dh At Btithe HiORmdNiBABE Yoty ~ 97OF
Befog Rl ig ?@%f@f@hly?m?jmw@puafaabﬁbgimgmpgacﬁﬁpgmfnlyb@mminyl

an isopropy! group, a butyl group, an isobutyl group, a tert-hutyl-group, a
R8RS rwﬁ?af?,’?%ﬁ#&&@eﬂ%ﬁ%‘ﬁ upla -lfaﬁg}(f/'ggﬁ]yl afo%u;f n o0
2-bydroxypeaay grogpoaz; hydroyydripethyleihpl, graup-ax@hydenyll group, a
dimethylethyl group, a 1-(hydraxymethyl)propyl group, a 3+ 25. .
ﬁyﬁéﬁi‘éoﬁ?ﬁd&fﬁr 3%41-(5%8 yBuRyt %ro & pi?lyé %-ﬁi;/iéjr}é?(ypl)é ntyrg ;Cohulp'-:,1 zolyl
%ﬁdiébyérmyﬂhﬁ)ﬁlgm? @Edwm?ﬁ&hyadrpiwﬁlwl)@hvwom Guryl
2-hydroxy-2-methylpro roup, a 1-(hydroxymet ut 0]

f—f m%‘g}\’ﬁ)x-%-{m O)%Smp?/Pgﬁi)%Jb(?j%ZﬁYE le)ou]_:% A B@’rgzolyl group,
thyskexyhethyde2;2edineethyipvepylaplipgadiud0 @ thiazolyl group, an
(hydraxymethyl)-2-methylbutyl grQup,-.a 2-hydroxy-1sp| lethy! gt

IS PR T Ty S FoSREl S 2 ey oty s orany L
aythpd mxyanethiy-BtorethyliButyd grdui 20 2y neglioxyethyl group, a
methylsulfanylmethyl group, a.2- f thyl /8

2-aminoe£{ﬁf/ll% r%ﬁf’;, 8%-%%%%%%% Qg{n?#c%)%%%%?gufg Q%Ba’rb&@cr%élt%?/l =
grodpla P- goarbpxyethyl grélip, reidkatbatgptopyigrbegoayl group, 4-indolyl
car oylm up - moylethyl.qrqk , 1,3-
rﬁa]e:t%l%m %%Eg%(? r%g/[ m%%ﬁ %?é%% aft) d %%th%g r%fiqn%ac%a}r%o r? )}:I (r)nue%hylag roup,
al2hiphenylafindtorsdrsgatiplyrbupr 8 Poxap Ry Egidiiayd group (e.g.,
rﬁ%@é’@ f?ﬁ]ﬁgﬂ?fylgg%tp; ﬁgﬁgﬁﬁ@ﬁﬁﬁégﬂnﬂ)?g}ﬂkﬁpumﬁenzofuranyl group
sulfamoylmethylgroup, a methylaminosulfonylmethyl group, a
direthylamindsidfongkiéthyr gkiup, altekgri@aAfioXAmAY IMEREP gréup,

; | y , B2 gmethyisuifonpaminne 3 2400
%%h%%%%%{%@%ﬁ%o%gw gr?oejé, a benzyl group, a pheﬁgghy groﬁ, a
PphemypiaEngroip, ErahenyRRHEGIuPRIE b heRGYRN&HT drod,

3345 dighloraRanzyl Grauned GYSlopeRBARSI STQIP & Suelphexparibyhzolyl
group, a 1- cyClohéxy1-2-hydroxyethyl group, a 1-cyclohexylmethyl-2- 15

HyBRss ety IRFBER XA ZopYAdIBERYR B Group2a B RF LR GR £ gt Toup (e.g.,
g50uR3 brnzathigRhens2aimethyiraupma 2 searphclneeihyl grasgneifidazolyl
2-(4-methylthiazolin-5-yl)ethyl group, particularly preferably an alléyl 1%;,roupl 1
b@éﬁ&ﬁé(ﬁéﬁtﬁblﬁp@ﬁﬂéﬁ’%ﬂﬁ%ﬁzﬁstﬁﬁ%ﬂ%y(& h%droz‘gﬁdafp,t 1azoly
spesifisally apth 2dwidraxslynedndeibyl graskh o2 ihyaEeiyl- group etc.), an
(hydroxymethyl)ethyl group, a 1- hydroxymethyl)-Z-methyIprpgga%rloug, a

LipRetaa Rethy JEORIinfet ARGy GragE R 1- a0 1sodul roup, a
(hydroxymethyl)-2-methylbutyl group or a 1gghydroxymethyl)-2- phenylethyl

group. When the particularly preferable substituent 25 is an optically active

form, an S form is more preferable. The "Ci-ip alkyl group optionally

substituted by 1 to 3 substituents selected from a halogen atom and the
ahove-maentionned arorin R" for R1 iec monet nrefarahlhvy 2 1-(hvvdrovyvmethyv])-
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substituents selected from a halogen atom and the above-mentioned

group B" for Rfl or Fe3 is preferably a methyl group, an ethyl group or a
trifluoromethyl group. The "C1.40 alkyl group optionally substituted

b 3ladusubstiyenly selorlpr GomB naloagy Al A/ he

meéntioned group B" for R or Rae is preferably a methyl grodip, an ethyl
rolipOEPFopYgretpuRn iSoFHpyPidupl LIZoMRIroRyBINBIG AL YL group, a
Y AEXYRIARM ey acygioheximethyigrop M%ﬂﬁfﬁa@i‘&ap, an

methyl group, an éthyl’s group or an isopropyl group, partlcular%

FrafrhbRYE nSaiRYPrctib. j6£285190 L1 ERAnHIesBt tie Fued ri
QRtionally dewned y1R4 apelp fogethes \/\ﬂtma@@%gﬂ?qu@qqul group, a

thereto mclude naphthalen- /o 1-y| and the like. [0426] The "5- or

E-miifAbéret RettTéSFdaNBpHGA RIAEITP IS dnPREBAbethd it ly]

tgeqdiacent3iageRr QBN O bARRA Wy mestionsd "hesgrocyclic

group a saturated monocyclic 5- 15 membered or 6-membered

EWP@&&%MH@%M&%&BW@@ SHESHENN ingkfieR, @ chromanyl

@%Eﬁiﬁln%rp@%@@ﬂﬁo%%w ikei@42Ab thdhei'e or 6-membered
heterocycle" optionally formed by R's and Rc9 together with the a Eiacent

nitrogen BISHTE TG FabbeE thérishett HetSRIVERE oy, grsaturated

sﬁw&g@m%@yﬁéﬁ&ﬁan@ﬁr@dmézﬁo@@mber@ddMem@I@@wwim@@zene
a nitrogen atom, and specmcally includes pyrrolidine, p en%ﬁe and the

R foA SIS 55113 b Zarmr RN n 2 9'B1-3, bR RE THAT Db LSFRD: 2
ssene ot itifferesh J0439btpe giobpreptesenisd by thegornulbe43idazolyl

group, a benzothiazolyl group, a benzo[l,3]dioxolyl group and
the like.
[0420]

The “heterocyclic group optionally substituted by 1 to 5
substituents selected from group A” is the above-defined
“heterocyclic group” opticnally substituted by 1 to 5,
preferably 1 to 3, substituents selected from the above-defined
“group A”, and includes an unsubstituted “heterocyclic group”.
In addition, the position of substitution is not particularly
limited as long as it is a substitutable position.

The “heterocyclic group” is preferably a monocyclic
heterocycle containing 1 or 2 hetero atoms, or a heterocycle
which is a fused ring of the monocyclic heterocycle with a
benzene ring.

Examples of the “heterocyclic group optionally substituted
by 1 to 5 substituents selected from group A” include a
pyrrolidinyl group, a piperidinyl group, a morpholinyl group, a
pyrrolyl group, a 2-pyrrolyl group, a 3-pyrrolyl group, a 2-
furyl group, a 3-furyl group, a 2-thienyl group, a 3-thienyl
group, a 4,5-dichlorothiophen-3-yl group, a 2-oxo-2,5-
dihydrofuran-3-yl group, a 1,l1-dioxo-1H-isothiazol-5-yl group, a
4-methylthiazol-5-yl1 group, an imidazolyl group, a 2-imidazolyl
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R4 (0431) wherein R6, R5, R6 and in are as defined above, is preferably
a group represented by the formula: (0432) R4 5 1 [0433] wherein R6',
R6" and Rr" are the same or different and each is a hydrogen atom (i.e.,

in is 0} ot a. e m angl_the. fi "qroup A’
r{?§ {%B Z‘n ﬁ%ﬁéggggég ggéfﬂ?& %g%p\'/e%oﬂoqd}gﬁ?%%&g? is prefgé;r'ab‘igy%yfamlyl
gemE graup theadisdud detine® 'halogehsasarotitl abs@iefifed “Ehigzolyl

oup" Atk e-gdefined - C1_43lk U"éﬂ, -
ggg&gagﬁngdhf%%%tﬁﬁgggggveﬁgﬁéd"a-N%a%s ggﬁ%f;%e%rbov%-d;‘in%d
EitoneryBd@idefingd "INREICOR a3 ChtoAISREL defifed " SO IRABE the 3~

Aaydeiined ; NBBIRQ2RA25 of the, phaue-defined - 1¢ QQRab PRI n-2-y1
preferably "halogen atom”, "C1-4"alkyl group", "haiq C1-4 alkyloxy group",
'SOMIP or 2-NretRas U yparf&dafy prefTabNORHaRY e ARNe - POREFRP, & 2-

Rrefer 9ﬂ3@“age@fu@@oaﬁwagOZHQHPOﬁdﬁqoﬁﬁg@ﬁdﬁ§ridin—3—yl group,
above-defined "halogen atom", the above-defined "C1-4 alkyl group”, the |
dboveakared 5ﬁérbueigpamyﬁ@fbtﬁp“yﬂqegésbw-d%ﬁaeév%pgh, fFopyridin-3-

Jhova-defined "SRal othe-zhevarddgfineti I NRR4 Bl dheabove-defined
"-CONRalR72", the above- 25 defined "-SO2NRal R4" or the
S5GE-GERRYT A NRTC ORI Htite FrefaBl 41y dfGGEPatdn 2 halogen
O T Yk A Ayl glouproparticylarheprefeehly Tdalager @logroup, a 2-

chloro-3-flucropyridin-4-yl group, a 2,3-difluoropyridin-4-yl
group, a 2,3-dichloropyridin-4-yl group, a 2,5-dichloropyridin-
4-yl group, a 2-chloro-6-fluocropyridin-4-yl group, a 2,6~
dichloropyridin-4-yl group, a 2-chlorc-3, 6-difluoropyridin-4-yl
group, a 2-chloro-3,5-difluoropyridin-4-yl group, a 2,3,6-
trifluoropyridin-4-yl group, a 2,3,5,6-tetraflivoropyridin-4-yl
group, a 2-indolyl group, a 3-indolyl group, a 4-indolyl group,
a 7-indelyl group, a Z2-benzofuranyl group, a 4-benzofuranyl
group, a 7-benzofuranyl group, a 2-benzothiophenyl group, a 4-
benzothiophenyl group, a 7-benzothiophenyl group, a 2-
benzimidazolyl group, a 4-benzimidazolyl group, a 2-benzoxazolyl
group, a 4-benzoxazolyl group, a 7-benzoxazolyl group, a 2-
benzothiazolyl group, a 4-benzothiazeclyl group, a 7-
benzothiazolyl group, a 2-benzofl,3]dioxclyl group, a 4-
benzo[l, 3]dioxelyl greoup, a 5-benzo[l,3]dioxolyl group and the
like.

The “heterocyclic group optionally substituted by 1 to 5
substituents selected from group A” for R! or group B (as defined
below) is preferably a morpholinyl group, a 4-methylthiazol-5-yl
group, an imidazolyl group, a 2-pyridyl group or a 2-
benzothiophenyl group.

The “heterocyclic group optionally substituted by 1 to 5
substituents selected from group A” for R¥ or R®® is preferably a
pyrrolidinyl group.
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R6 is preferably the above-defined "halogen atom”, the above-defined
"C1_4 alkyl group”, the above-defined "-OR82", the 30 above-defined
"-SR" or the above-defined "-SO2Ra5", more preferably "halogen atom".
@l 'ﬁ R6-. are preferably the same or different and each is a hydrogen
om Or the above-defined "halogen atom”. R61' is preferably a hydrogen

atom, tHeh&hd\e-dlefmblly h TGt a R ARE BhoVEXRSTHE S Pxikyt t© 3
Q%%‘élﬂ"iEﬁ%ﬁ?QVEé@@JE@dEfQBaAAIB@&@O&E&HM geRiPrahgas defined
a

ove-defined "- SO2Ra3", more preferably a hydrogen atom, "halogen

bedew) 0114 akfgroupt By L SEPURBRIeRaAbY SHYGoyeRtadnrY
[0433)Rreferabls examplesaf the-abeyr maninesesubstitutel2cpkeny tom”

group include a 2-chlorophenyl group, a 2-bromopheny! group, a .
arethiih &l grows fa pas dreammeR gréds g\éyeﬂ%x%hﬁfﬁlu&%%b’f%ted
213¢ifluprephenylgieups & 21 3rdichlojopleaylaieddgat chain or branched
2-chloro-3-fluorophenyl group, a 2- chlgro-4-fluorophenyl group, ficall
obeHIBraE M orapRERY HHBLBYaYs @cl}lgr&%%oﬁﬁgﬁ‘gg'gr%%%é grect Y
3-ellem,2-fluasaphenyl greHpiadrbigmoz-phiopenhembgroumm i sopropyl
2-chloro-5-methylphenyl group, a 2-chloro-5-hydroxyphen Ig{ao%p 2 crous, a
STMBro-8- BRIy ST phRny FORBLY A 21 ﬂlﬁb-f&sa%lﬁuor%pﬁen?lr B
g%‘ﬂ&f@u@r@&ﬁ;d%uph@ml gngyd_;gﬁmglp, mB-d&@@)el' HyPOgroup, a 1-
ifluorophenyl group, a 2-chloro-3-met enyl group, a 3-
BRidH- -HEYIerIEEBHﬂ’gr‘?.)uﬁ?ﬁtflgrx%?g%&%e?%ééfdhe%y?greguh /LpTopyL group
3-chloraiZrimethexypbernyl grevppa 2trifldrdiethylpherymrbugraup, a tert-
2-(trifluoromethyloxy)phenyl group, 2-(methylaming)phenyl group, _
B &R FaYo)Bh ﬁ?’lyglvrogﬁ?gjpl-((%gthﬁ%mﬁ\ﬁ%ehgﬁﬁ%'grgouip,rgEthylpentyl
3r(dlpthyd-Nepiethylasthglphenyl gooumps, a 1, 2-dimethylbutyl group, a
2-(Nisgpropyl-N-methylamino)pheny! graup, a _ —1-
é-’( _-géﬁ'i%%ﬁéwgnﬁﬁ&u én?/l grou%}glbutyl group, a 1 eth’,’l 1
RAdbhateybplylethylanpnoyphenyt bpduys-anethylpropyl group, a 1,1,2-
2-(N-methyl-N-methylsulfonylamino)phen - 0 I - -
O B By PEra, 2ot o (Lt dBl Iy = 1-ethyl
2-ahirioy prethy Isulfeoyipheayhgmupl, sgZehiorodd Miahippeny| gieipa @ 1-
2- (methylaminosulfonyl)phenyl gro = -
fn(ﬁ %mgfiagﬁrﬁ&ﬁ%ﬁb pﬁe%y’/}ié%({)h%gwl%%%g rjr'eg 1|st g%’-cﬁlo%é |§ henyl
griousg; a2 peortmpbhenglgroup, 853 diayphepgngitpIeoup, a 1,4-
adndrppmhenyl roun, i,2-ihoophend iouky e, 8flyaeabend 1,1, 3-
group, ,%-tﬁllcxor phenyl group, a 2-chloro-3-fluorophenyl group, a
2 chierob4:Hootapharsdgroup d 2otloterSHrighapiet rege e, a 1,2, 3~
ﬁﬂh%f@ﬁ%‘i‘iﬁﬁ&%ﬁh%&y&%e% 3 3-chioro:2-fluoronhemy) oreulud, a 1-
-bromo-2-chlorophényl group, 5 a 2-chloro-5-methylphenyl group, a
2 ohioed hydraypeny Rglotpt byl chiore hHew RS B hefy L —ethy1-3-

ﬂfé’wyf‘b%Eg?@%&1@1"ugf%@é}ywtqu&leacﬁ;%@@y%%@@ugcor&weml
group, a 2-chloro-3-methylphenyl-group, a 2-chloro-3-methoxyphenyl

Grovpy Hoitrifl FsatERhy [BhanetdplpZ a2- e IsIRAPBheAy O, 2 1~
9roup- B ehrp- metiyispianypbepy! (ovpassbeepyl-1-methylpropyl
(dimethylaminosulfonyl)phenyl group. More éLl)referred is a

ZBifu o phehyPdRiURY HPX 2P WicH&phend r,OJU,FQ’6]_2—tetramethylpropyl
27£bigso-3sflyaraphienyl graup-gn agr Shoroa2-flustepnenytgeatizl butyl group,
an octyl group, a nonyl group, a decanyl group and the like, and
preferred is a straight chain or branched chain alkyl group
having 1 to 6 carbon atoms, particularly preferably a branched

chain alkyl group having 1 to 6 carbon atoms. In addition, the
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/5 [0436] Preferable examples of RI include the above-defined "C3.40
carbon ring group optionally substituted by 1 to 5 substituents selected
from group A", the above-defined "heterocyclic group optionally substituted

By dito;3 substityepis-selactesHire® 20 oroup-Ai cihesahigverdafifed as long as

"-01=e4" (specifically preferred is a methoxy group), the above-defined

LRRSIRSSURD et fieERY breRPBHEE S amino group, a methylamino

gy )an ethylamino group and a dimethylamino group), the

above-defined "- NRa4CORa6" (specifically preferred is an acetylamina. “

group), theSab RS Fefinst ‘—“—h@?&%fﬁ“@b@&i’ﬁ%ﬁ?ﬁr&%f’éﬁ—igp%med Cs-
5 pedntsdfonylamingraigynoptd endl-Ige bk {meibydsolonyamio

group), the above-defined "-NR8-5COOR1 ",,(specifica%_\?rgf rrfd IS

RO AT B Ry 18RS GreupFeR FReHBole - defBd3 ey ST kvl §iBup

opteraltycsuistituteddnpl o8 3 substiteehis sefetteil onlhalogén atom

and the above-mentjoned graup B", more pyeferably..C3_Jl0garbqn bngs
ang.FptEJﬁHc?ﬁ’éclﬁl sﬁﬂﬂs‘?ﬁgﬁg b%jl%% %rsolﬂ%tf!t;‘uénts%skéle’cte Forn g%;%%"’
EONEERAD alop MrAIpBpticnaRf SubstirifedRif 1 tes®skASstittRISSO,R*¢, ~COOR™
selgct_g\;j&grﬁgnc}?lpgen atom and the above-mentioned group B", 35 still

10 Ribte eraply "C1-10 alkyl group optionally substituted by 1 to 3
sistitiiani*Setacte@ T oarkaldgensatom anddid Bboeetmentiorediyrdgp a

Preferable examples of R3L.include.a hydr atom, a,cy _

SISy o oS, o e T ARG b i L above
dbdieediNSe 1 C Lok hikoxy rgug; onpreoptafersbly o dregéhietes by 1 to 5
cyana group. .“halo t "Gl 4 alkoxy gropp’, sHILOre . 1 1ed
S)rﬁe éc%a%ﬁyl/l a ty%rgggefrg %%togrg] %}%r%%géﬁpl%nﬁcfﬁeasﬁ{%éy%r%ﬁp‘%ne

15 Paricetatyywkierabhpathydptgenaiony. Prbferdblatedinmles dfa:02
ngide %\Pé/xgmﬁ%g%if‘éoéﬂe?%%ﬁ{ grguPs he ahgvesaefiged,palggens ge rined
atom", the above-defined "heterocyclic group optionally substituted by 1 to
SGubsaients sekerdd frohegehgya*debians e definegathiono pilgg group

g o%Bti(i’iﬁ' ly, subystipute gcpyc%' tq 3ispbstituents selpecied fam halegen:rom

atom and the above-mentioned group B", the is above-defined "-Ore7", the
aseve defined "tdRazbaNe ziRvengsindte LR yhblsh gnadefireg ionally

20 sGS¥PRal fhe abeye-delingd NGehENieRAl Bare per{eaRivg A~ .
hydrogen atom, "-Oe", "-SR" and "-Nie7Ra", still more preferably a
k9dasgkn atom and "-ORaa", particularly preferably "-Ole". 20As other
embodirgent{gr K32, prefesiedis ihe phgyeHlafipedohalogenaton’ daehoxy
above-defined "C140 alkyl group optionally substituted by 1 to 3
SRS HRveRd SIBSREH fEEiAYRMoge i BRRA RN PR B oA st RIHERFHUPT OvP, &

Beor the aboyelefingdarilahie margdireferably "-Oe”, wherein e is
preferablzz the above- 25 defined "Ci..10 alkyl group optionally substituted

25 py1to tGentRseledBd frobf & HiGgan BEdHaRTPEroup, a

akevR MeNtionefhorgHe R’ an ASIR3SWIetairad israhydregesratoy stiefanyl
above-defined "C1.40 alkyl group optionally substituted by 1 to 3

SHGSRueAR 3¢ SRR FOMARBHATRDRY afid i SHBVEMERIGARY . Jroup
arupcBs the above-defined "-OR &" or the above-defined "-N1r7Fee”,

more preferablxéa hydrogen atpmy, "-OR'7" or "-NeRa8", still more

preferabBFEPRURTY R atorhor X Oe" PS8R pATeaBIPE Adkiroden

30 @@thylaminc group, an ethylamino group, a propylamino group, an

isopropylamino group, a tert-butylamino group, a dimethylamino
group, a diethylamino group, an N-ethyl-N-methylamino group, an
N-methyl-N-propylamino group, an N-isopropyl-N-methylamino group,
an N-benzyl-N-methylamino group and the like.
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One of R32 and R33 is preferably a hydrogen atom, and the other is
preferably the above-defined "-OR'7". It is preferable that Rn be a
hydrogen atom and Fe2 or R33 be other than a hydrogen atom. 5Etc’ is
preferathmpﬁlMeedeﬁh@DW?(vl -pratéatieg grmapfbﬁwﬁdulgdyp@m a

wh| a _carboxyl-protectin group nd Rcs aret e
samche dnﬁeren?)r%%né{aﬁch |Ié%pr8fergﬁl R% 1baér\1/1€nagfa 5’ EEA I%/IP’ a
groopy, Lemnie poefebatnly 1o ¢trespmeadl i4atkydgydemiRocaebonpd Ro®up, a
the sam ordlffere and-each i |s refer bl hove

%|§ #g(ar%l?ﬁ 'e[pre ferabh nkﬁ gal?ng éT Iﬁylggr%{up % ri%%ég%%o% d(ﬁoup’ 8
|9¥ﬁnhmﬂamy¢memxbbwgiCgchMpQ;Bn N-methyl-N-ethylaminocarbonyl
ﬁ#o eQE&l)-gl%Iu9£%4 methoxybenzoic acid, 5-(3-chloro-2-

0

robenzyl)-2-fluoro-4-methoxybenzoic acid methyl ester or 5-
(3-chlordE2 diupteisendy 1) -BRMRS B i ethosybeezsic sl atay bsgnrorp, a

crﬁgﬁé’é% @?89%89&52\ c? C“'Qﬁ'y&r g 'i/g%; ?@58%'1‘“53}895”23&

9] Comp compoun 1-A 1-B)], compound
Eyosyibampsmesiona) agd¢RIB)] atorhfeRHRI BNéoepolifeRY2-Irgup, a
%fé%%&é}h%@@&%ﬂééﬁ@fq%%ds G- E; mmy(f Yroup, a

[compounds (4-1-A) and (4- compound (4-2) [compounds (4-2-A
sietplpyisemipbipayi oy rdiapoand itaaahké ﬂleetéfbelagé@@sul fonyl
I ed.n the prasent invention may be 30 pharmaceutically acceptable
salts (sometimes to be simply r%ferred to as salts in the fcresent

specmcdﬁéﬁmeQQOPf “—ERE 7S Iﬂ?ﬁé%gﬁzﬁﬁ/ﬁﬁﬁﬁﬁ &ﬂ?ﬁ@doﬁg@éqpionyl
@ f!@s foemsgéw? '3 sa};paoblm tﬁ?s%ﬁ%?@hﬁ tf@er@ﬁfﬁerac;@&%mmn@mup
andort%éamg ee salts obtained by reéctlon with inorganic acids

Examples of “~NR*COR®**” include an acetylamino group, a
propionylamino group, a butyrylamino group, an isobutyrylamino
group, a pivaloylamino group, an N-acetyl-N-methylamino group
and the like.

Examples of “-S0,R**” include a methylsulfonyl group, an
ethylsulfonyl group, a propylsulfonyl group, an
isopropylsulfonyl group, a tert-butylsulfonyl group and the like.

Examples of “-~NR*S0,R*®*” include a methylsulfonylamino
group, an ethylsulfonylamino group, a propylsulfonyiamino group,
an isopropylsulfonylamino group, a tert-butylsulfonylamino group,
an N-methyl-N-(methylsulfonyl)amino group and the like.

Examples of “~COOR*” include a carboxyl group, a
methoxycarbonyl group, an ethoxycarbonyl group, a
propoxycarbonyl group, an isopropoxycarbonyl group, a tert-
butoxycarbonyl group and the like.

Examples of “-NR**COOR**” include a methoxycarbonylamino
group, an ethoxycarbonylamino group, a propoxycarbonylamino
group, an isopropoxycarbonylamine group, a tert-

butoxycarbonylamine group and the like.
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such as hydrochloric acid, sulfuric acid, phosphoric acid, hydrobromic acid
and the like; organic acids such as oxalic acid, malonic acid, citric acid,
fumaric acid, lactic acid, malic acid, succinic acid, tartaric acid, acetic acid,
gHI&Jﬁjacetic acid, 5 gluconic acid, ascorbic acid, methanesulfonic acid,
enZenesulfonic acid and the like; inorganic bases such as sodium

hydroxidexporissium hydrexideceacianhiereddeCmay fddiih group
hydroxjde, am MWQ&QX@%@%@%‘i@ﬁ]&’ég%iﬁmss%@b%%d from

methylaminé, diethylamine, triethylamine, 10 triethanolamine,

benlferrsdiarniie, aRs(Hybro RRREeTRhyRAGNEL GHRNRIind thbiide, @ methyl
ingfigningand the like: aminoacid syueh ap-lysin, asainingglapioe anebilye, a
&%%%gnh t%e Iikeﬂé?aln l%e:"-i(j:}n‘[gntiongd.(%lrfefe?%:ié)Iy,tglsialts obtained b;? reaction

Rith YRogapPacias sheARS Hyd SEARRIC AcidcSulti/achireye, & tert-butyl

hydrabromicacid andfhsike; erpanisgeiisauchiraagxalic acidetigjabiatyl group,
acid, citric acid, fumaric acid, acetic acid, trifluoroacetic acid,

e SIHBRRPHdidI BeHPen Es AR BRLRFARY thEFREPnofydid bases
%ﬁﬁb@%§9§%ﬁ@§Wi§¥6@@»p%E§$@KﬂmeHH9d9r6§?yn@h&dﬁvd@&tert—pentyl

magnesium hydroxide, 20 ammonium hydroxide and the lﬁ(ﬁégﬁ%ﬁmc bas

STATRs nfethGRAingr ity [BMits RRttafmoyr, 2 1 PRyl group,
twisthydraxyeetiyaethylapingand the likeyiare el ke gan deoup, a 1,3-

mentioned, The compound used in the, Eresent invention also

SRR AL At -G R airfing PRERYCRRYar @ BRdRoIFate SF2b dach

GRIIAURG 9¢A 1l rough additiestibe-corapaind peegil thecprgsend 1,1, 2-
invention may have various isomers F%or examér%lg \f\L/hen a gouble bond. i
s%‘h et¥

SrELBRE Y IRRPRYG ARtHPardp ISR oGrs BE1UPr @ “l-ethyl-
NIoRRAVEF 1 REHRPRAET §2OUBIS0 Hehpesebt. Juotiier, mhehsaheptigdl igowep, a 1-
Do RIS S5 0 o, 20 ol s s g e
isemets yaehe phtigathyresalvad drdidieichpllpendduceartbyp, mathlodt -
HESSBTAPRATED (s Sbmiers ot hE oy AT (e & 1,1,3-
encompasseslintheqrespnt mvepdod -Theémebmadntylteoesens 1,2,3-
RS e e eyt ey
les iHare8094, rgmmapr,eferab@hby[bs%jﬁnahfgsbla}lmamexambi@‘éhyl“‘3‘
L oot phocint U Re TP e Todad
Evarpin thetatisanceugf, descliptiohyh tRe drédoetdry lpropyl group, a 1-
isopropyl-2-methylpropyl group, a 1-isopropyl-l-methylpropyl
group, a 1,l-diethylpropyl group, a 1,1,2,2-tetramethylpropyl
group, a l-isopropylbutyl group, a l-ethyl-l-methylbutyl group,
an octyl group, a nonyl group, a decanyl group, a fluorcmethyl
group, a trifluoromethyl grcup, a chlorcethyl group, a 2-
fluoroethyl group, a 2-chloroethyl group, a 3-fluoropropyl group,
a 2-chloropropyl group, a 2,2,2-trifluorcethyl group, a 2-
hydroxyethyl group, a 2-hydroxypropyl group, a 2-hydroxy-1-
methylethyl group, a 2-hydroxy-1,1l-dimethylethyl group, a 1-
(hydroxymethyl)propyl group, a 3-hydroxypropyl group, a 2-
hydroxybutyl group, a 4-hydroxybutyl group, a 2-hydroxypentyl
group, a 5-hydroxypentyl group, a 2,3-dihydroxypropyl group, a
86



10

15

20

25

30

35

methods, those of ordinary skill in the art will understand that is an efficient
production can be performed by employing, where necessary, introduction
of a protecting group into a functional group, removal of the protecting

rayp_ during workup, conversion to a,dgsj 1Gtio IURALRAY 1) ethyl
gt’ggedéndf ﬁ%e"fﬁYe. %X 4 féllaﬁé w‘%?ﬁug%%%%r a?tio%lgeach stepmc%n) ge Y
appligy by a2typicdt mathddmebleydintepixiio s epidpurdichtion is performed

kTSR T s e

chnonratogrdphin ylepanate ekl €223 aRdmpERePEPPELfcIERRy & 1~
i 25 d pgeifigation, "o flERE hyl
i e e

means g cularly described. Unless
QtherRisess Feditict HEHATBIRNOTREN SRABEB0 Be lstRMATREYmethyl) —2-

lowing proAuction et@%—%@r&&%ﬁfﬁr&@&ﬁ&?ﬁﬁﬁiﬁﬁéeﬂ' BRAMOYRbup, a 2-

at can be &firréd in the reaction system. [04 In the compounds
ripreSeredtpiesoneiins (DU (SRR (22)3 (RES HaF Y T A Propy

a 1V IS, PZ 388Xy ar oER 1 theyas, Camponds methy1-3-
4%2(),&3(’2-%,@(%}1-‘%%9(2&?2),3 2@3), (g% %4%?(4-%-&, (4?A), 6n
BTN RSB i9ERM RN ddw e FORTORYSARE RYSFOthaFQRY L grodp, a 2,2-

cOMEeHPAS 1 L3 B (frdaR)dfrd B) propfegregystian meihng 03~

compound (10) or a salt thereof, which Is an anti-HIV agent (compound

%ﬁhréa;ﬁséeﬁérmap%mﬁh%ré“dfsiﬁogwo-v&ﬁﬁ%ﬁﬂ%&ﬁﬁ%’egﬂm%’é‘?&b' a 1l-
Spegiically; zodhepathad,usivesempouret] -4, Whichdisreerhgasze- (1)
Vﬁ/ggéeggg?o%ﬁetggéﬁgrogp IILS,EE%V:\L/Q&e 01?;1712-hydroxypropyl group, a 1-
ethyl-2-hydroxypropyl group, a 4-hydroxy-l-methylbutyl group, a
2-ethyl-1- (hydroxymethyl)-2-methylbutyl group, a 3,3-dimethyl-1-
(hydroxymethyl)butyl group, a 1-(hydroxymethyl)pentyl group, a
4-methyl-1- (hydroxymethyl)pentyl group, a methoxymethyl group, a
2-methoxyethyl group, a methylsulfanylmethyl group, a 2-
(methylsulfanyl)ethyl group, a 2-amincethyl group, a 2-
(dimethylamino)ethyl group, a carboxymethyl group, a 2-
carboxyethyl group, a 2-carboxypropyl group, a 3-carboxypropyl
group, a carbamoylmethyl group, a 2-carbamoylethyl group, a

" methylaminocarbonylmethyl group, a dimethylaminocarbonylmethyl

group, a 2-(phenylaminocarbonyl)ethyl group, a 2-oxopropyl group,
a methylsulfonylmethyl group, a 2-(methylsulfonyl)ethyl group, a
sulfamoylmethyl group, methylaminosulfonylmethyl group,
dimethylaminosulfonylmethyl group, a tert-
butylamihosulfonylmethyl group, a 2-(acetylamino)ethyl group, a
2- (methylsulfonylamino)ethyl group, a 2-
(ethoxycarbonylamino)ethyl group, a benzyl group, a phenethyl
group, a 3-phenylpropyl group, a 4-phenylbutyl group, a 2-
biphenylylmethyl group, a 3,4-dichlorobenzyl group, 2-hydroxy-2-
phenylethyl group, a cyclopentylmethyl group, a cyclohexylmethyl
group, a 2-cyclohexylethyl group, a l-cyclohexyl-2-hydroxyethyl
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/5 [0448] In the above-mentioned scheme, Rice is a Cl - C4 alkyl
group, R2" is a hydroxyl-protecting group, fe" is a Cl - C4 alkyl group, X2 is
a halogen atom, X200 is a halogen atom, and M is a metal atom M. 20

[A449) Step 4 &8@5‘8&%’1{%@%}1’?5 ﬂzs%f}}ﬁféwef@}{yfie Sreduced;by

reacting compound (1-A)or a salt thereof with & halogenating agent in a

BbIveHt J045015ChrpoLRetivA) 6HeWPsalptheTRBE Al e coRfhbtialgroup, a
gvaliahie Eesqdlici]y%Eﬁg}?eg%ﬁts?Siaegéﬁp@wf%ﬁe@mﬁigam%mw@roup, a
e

technique. [0451] Examples of the halogenating agent include brominating

20kepres BieRheTdmide tRiBrof kiR ciimid@arBtRe Hkeekhyl group, a 2-
ipglingt %&téz%mﬁfsqm%ﬁdﬁdwi@dqa@ms%@tﬁyl group, a

brominating agent is preferable and bromine is more preferable. [0452]

nearhega kg adestus gencrally SORPE G RSB bR 1P @ 1-
PobRscl, Mol -of ComPUE T AYHO4S 3] = 2R Rasitign, B-sulfite (e.g.,

sodium sulfite etc.) may be added after completion of the reaction, for the

DB MR BRI tHE fidR hdogen Y8 FoASAIe thYHhs SrGaedt- oo thy
he-syfitestolha Head ik garaeraiy) O to- txdemol piefeahil e oy merpep, a 2-
%ggggggggnq%3%%é£§gégﬁ$§¥ethyl group, a 2-carbamcyl-1-
(hydroxymethyl)ethyl group, a 2-{indol-3-yl)-1-
(hydroxymethyl)ethyl group, a 2-(imidazol-4-yl)-1-
(hydroxymethyl)ethyl group, a 2-(4-hydroxyphenyl)-1-
(hydroxymethyl})ethyl group, a 3-carbamoyl-1-
(hydroxymethyl)propyl group, a 5-amino-1-(hydroxymethyl)pentyl
group and the like.

The “Cj-10 alkyl group opticnally substituted by 1 to 3
substituents selected from halogen atom and the above-mentioned
group B” for R* is preferably a methyl group, an ethyl group, a
propyl group, an isopropyl group, a butyl group, an iscbutyl
group, a tert-butyl group, a 2-fluorcethyl group, a 2,2,2-
trifluoroethyl group, a 2-hydroxyethyl group, a 2-hydroxypropyl
group, a 2-hydroxy-l-methylethyl group, a 2-hydroxy-1,1-
dimethylethyl group, a l-{(hydroxymethyl)propyl group, a 3-
hydroxypropyl groﬁp, a 4-hydroxybutyl group, a 5-hydroxypentyl
group, a 2,3-dihydroxypropyl group, a 2-hydroxy-1-
(hydroxymethyl)ethyl group, a 2-hydroxy-Z2-methylpropyl group, a
1- (hydroxymethyl)butyl group, a 1-(hydroxymethyl)-Z-methylpropyl
group, a 1-(hydroxymethyl)-2,2-dimethylpropyl group, a l-
(hydroxymethyl) -2-methylbutyl group, a 2-hydroxy-l-phenylethyl
group, a 2-hydroxy-2-phenylethyl group, a 1-(hydroxymethyl)-2-
phenylethyl group, a 1l-(hydroxymethyl)-3-methylbutyl group, a 2-
methoxyethyl group, a methylsulfanylmethyl group, a 2-
(methylsulfanyl)ethyl group, a 2-aminoethyl group, a 2-
(dimethylamino)ethyl group, a carboxymethyl group, a 2-
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Examples of the solvent include halogenated solvents such 25 as
dichloromethane, chloroform, carbon tetrachloride, 1,2- dichlcroethane and
the like; polar solvents such as N,N- dimethylformamide (DMF),

N AN=diorgthytacetamids (DAY dinmeidbylpuifmgde gacetopitelecand e vy 1Imethyl
like: acidic salvents such as trifluoromethanesulfQnic acid, sulfuric acid,
S s e RS R A e e B i ime iy
avidiersolverdisgtéfeiabltramchatetiyavidtibphrimdady preférable. [0456]
T on. [ etally OC to 50C, preferably 15C to 30C.
A 5 12 M e T30 1
oeihid sndeopieiaeitiy 1 lpnodhr. 4045888y st Samolrettzyl-Aroup, a
' syhjecting repr r

e R I T A e
sh-meidhy dendiioauoasey loetinpbuaddam) andexdalt thereof may be

' 1510] t, O e synthesj ratel
caereirialy avaiable-prognch éf&ﬁl\néj'onge gxa?rﬁg&%ple %ﬁﬁl‘%ﬁgthyl group, a

according to a knowntechnique.

carthesbntbtactifrriekanionoa s aydrifice®en reacon is explained in the
fodewing, Faweus Arithese gl prdigan;skill inythe athwillupderstand gt v 1

the carboxyl-protécting reaction’is not limited thereto: Examples of the

AE8'Welude IBGRERERYSUIESIERCid dterberyd BihticEayp, a 2-
eonsiesiRied muliiye agidand the ke \withpreferepcs givenig sulfusic

acid. 20The number of equivalence of the acid to be used is 0.1 to 1.0,

(TEFEBRIG LLBET BY beF 1BV ARY GLEGRPBLRAYDYA) 6F2%RIt tRerfeof.

e reactiom temperatde s eneragibe0e, 1ozl 006y c 1 ohexylmethyl-2-
hydroxyethyl group, a 2-pyridin-2-ylethyl group, a 2-imidazol-1-
ylethyl group, a benzothiophen-2-ylmethyl group, a 2-
morphelinoethyl group or a 2-{4-methylthiazolin-5-yl)ethyl group,
particularly preferably an alkyl group branched at the 1-
pesition and/or substituted by a hydroxy group, specifically a
2~hydroxy-l-methylethyl group, a 2-hydroxy-1-
(hydroxymethyl)ethyl group, a 1-(hydroxymethyl)-2-methylpropyl
group, a 1-(hydroxymethyl)-2,2-dimethylpropyl group, a 1-
(hydroxymethyl)—2—methylbutyl group or a 1-(hydroxymethyl)-2-
phenylethyl group. When the particularly preferable substituent
is an optically active form, an S form is more preferable.

The “Ci-10 alkyl group optionally substituted by 1 to 3
substituents selected from a halogen atom and the above-
mentioned group B” for R' is most preferably a 1-(hydroxymethyl)-
Z-methylpropyl group, more preferably an S form.

The “Ci-10 alkyl group optionally substituted by 1 to 3
substituents selected from a halogen atom and the above-
mentioned group B” for R¥? or R® is preferably a methyl group, an
ethyl group or a triflucromethyl group.

The “Ci-10 alkyl group optiocnally substituted by 1 to 3

substituents selected from a halogen atom and the above-
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preferably 30C to 80C, particularly preferably 60C to 70C. 25The reaction
time is generally 1 hr to 48 hr, preferably 6 hr to 12 hr. Examples of the
solvent include alcohol solvents such as methanol, ethanol, n-propanol,

IRoRtoRANQ), Brhutanelrbranched hitapet ang thedikeryithoreferereel group, an

given to methanol and 30 ethanol. [0460] Step 3 Compound (2-2-A)

SR BE SHiaRd By RERRINY GAPBand 21 89RLRRY h &iPBand 2~
@%@;@@Ql—@lthﬁ:@ﬁwﬂ%(%@yé@&ij@épngéﬂ&ib(%:}  [0462]

wherein X10 Is a halogen atom, M1 is a metal atom (e.g., zinc atom etc.

(P PRFHEY BRI T BB IR EGialsF 28 T h IS ) frgup. an ethyl
splvept, 43 thepressnesRfia gatalyst, as recessayliy the #fesemae/obamethyl
ligand. [0463] Compound (8-1") can be synthesized separately

8c&0timg to lo Reference Example 1, 2 or a known technigue. Compound

{2r42A4) can be obtained in the same manner as in the above-mentioned
Sux)2¢§§g$ les of the “fused ring” optionally formed by R* and R
together with a benzene ring bonded thereto include naphthalen-
1-yl and the like.

[0426]

The “5- or 6-membered heterocycle” optionally formed by R®
and R°® together with the adjacent nitrogen atom is, of the
above-mentioned “heteroccyclic group”, a saturated monocyclic 5-
membered or é-membered heterocycle containing a nitrogen atom,
and specifically includes pyrrolidine, piperidine and the like.
{0427]

The “5- or 6-membered heterocycle” optiocnally formed by R°®
and R® together with the adjacent nitrcgen atom is, of the
above-mentioned “heterocyclic group”, a saturated monocyclic 5-
membered or 6-membered heterocycle containing a nitrogen atom,
and specifically includes pyrrolidine, piperidine and the like.
[0428]

mis 0, 1, 2 or 3, and when m is 2 or 3, each R® may be
the same or different.

[0429]

The group represented by the formula:

[0430]

Ril-

mlll

R/
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Specifically, a compound represented by the formula (8-1") 15 can be
obtained by reacting, in advance, the metal atom M1 with a halide and an
alkylsilyl compound in a solvent, and reacting the reaction mixture with the
¢ nd (8-1) solution. [0465] Compound (8-1) may be commercially
available prgduct, or 20 can be synthesized separately according to a

kAHE tcthiqu” it B pAdterdbly BscisreofiisithaRaeniofiespterably a

Ebigrorsfluotabeaayidyomide 19fR6l a:  The metal atom M1 is
enerally 1 to 5 mol, preferably 1 to 25 1.5 mol, per 1 mol of compound

%1153.%467] Examples of the halide include 1,2-dibromoethane and

the like, with preference given to 1,2-dibromoethane. [0468] 30The amount

paethylsilyl chloride. [0470] 5The amount of the alkylsilyl
mpourjd to e used is 0.01 to 0.1 mol, preferably 0.01 to 0.02 mol, per 1
mol of cRF‘hbound (8-1). [0471] Examples of the solvent include ether
ts{;[)ilven such as iv 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane,
r‘%@irofuran (THF) and the like; hydrocarbon solvents such as toluene,
hexane an@the e, ancddthr®iike aReefetableaxamptesibf flersolveand each is a

neiyde eiher solvent, and itis partculariypreferably IHEs 812k ce £rom and
the above-defined “group A”, and R' and R® are as defined above.
[0434]

R' is preferably a phenyl group, the above-defined
“halogen atom”, the above-defined “Cj;-4 alkyl group”, the above-
defined “halo Ci- alkyloxy group”, the above-defined “-OR*”, the
above-defined “-NR¥R¥*”, the above-defined “-SO,NR*R*”, the
above-defined “-NR*COR*¥”, the above-defined “-SO,R**”, the above-
defined “-NR3'S0,R**” or the above-defined “-COOR*'”, more
preferably “halogen atom”, “Ci;.4 alkyl group”, “halo Ci-4 alkyloxy .
group”, “-OR*” or “-NR*R**”, particularly preferably “halogen
atom”.

R® is preferably a hydrogen atom, a cyanc group, a nitro
group, the above-defined “halogen atocm”, the above-defined “Cj-4
alkyl group”, the above-defined “halo C;-4 alkyl group”, the
above-defined “-0OR*”, the above-defined “-SR**“, the above-
defined “-NR*R**”, the above-defined “-CONR®R*”, the above-
defined “-SO.NR*R**” or the above-defined “-NR*COR*”, more
preferably a hydrogen atom, “halogen atom” or “C:-4 alkyl group”,
particularly preferably “halogen atom”.

R® is preferably the above-defined “halogen atom”, the
above-defined “C,-4 alkyl group”, the above-defined “-0R*'”, the
above-defined “-SR*” or the above-defined “-S0;R**”, more

preferably “halogen atom”.
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15The reaction temperature is generally OC to 100C, particularly
preferably 20C to 65C. [0473] The reaction time is generally 1 hr to 24
hr, preferably 1 hr to 12 hr, particularly preferably 3 hr to 8 hr. 20 [0474]

The reagfton 3 preferably.carrigd-utunderagon Amaspheie e HEHE" and each
nitrogen atmosphere, particularly prefera I?é under argon atmosphere.

fo 5] B ESBU A PBL 1S I tielaNy TrEfetasy 3-eRbrgen atom”.
fluorobeneyizing brassideagighlararg-kosehenadaincohiorigegeadetined

tetrahydrofuran solution thereof. [0476] The amount of compound

hadqgee aseiis gdher Ay AV S 5INBHE prefefaBy e to STRYP per tifioRPovVe-

gheampaunddrei~A) 4A474bEvanmias akiecaalyst beludeepalirsiendefined -
catalysts such as bis(dibenzylideneacetone)palladium

fifsRibenPRdsn sreRiyalmdrydragen atom, “halogen atom”, “Cj-a
dickiorogisiliphesylphospitine) pallagdige ferably a hydrogen atom.

dichlorobis(benzonitrile)palladium, dichloroethylenediaminepalladium,
b2Ad&lim acetate, palladium chloride,

tetrakis(ripheay s phinapabadism, drs(tapheryipkosploneypatadizniited
dichloride, palladium- s carbon and theg%ié% nicéfr(]al catalyst anrg_t%%llikephen 1
RAGTBIfSBERLE gEHHIERistdiDe Dy TR R on StpEnadfum [oA78 P enY

Examp)es ob theciganthnojudegirthenyipbaphine tiithdolyl) phosphinea 2-
tri(2-furyl)phosphine and the Jjke, with. yo preference given to
ARSI TORTOF 2" FRerhOGhe b a1 caidiydrio
beatsedrsgrenerdllyy@Odptp @ 12noh preterdbli 0102 ¢ty ngiroup, a 2-
RATicHlary REIRAR 002 1,298 Mok Pr 4, 9L 8L EOPPR bhenyl group, a
2-chloro-6-fluorophenyl group, a 3-chloro-2-fluorophenyl group,
a 5-bromo-2-chlorophenyl group, a 2-chloro-5-methylphenyl group,
a 2-chloro-5-hydroxyphenyl group, a Z-chloro-5-
(methylsulfenyl)phenyl group, a 2-chloro-3,6-diflucrophenyl
group, a 3-chloro-2,4-difluorophenyl group, a 3—-chloro-2,6-
difluorcphenyl group, a 2-chloro-3-methylphenyl group, a 3-
chloro-2-methylphenyl group, a 2-chloro-3-methoxyphenyl group, a
3-chloro-2-methoxyphenyl group, a 2-trifluoromethylphenyl group,
a 2-(trifluoromethyloxy)phenyl group, 2-(methylaminc)phenyl
group, 2-{(dimethylamino)phenyl group, a 2-(diethylamino)phenyl
group, a 2-(N-ethyl-N-methylamino)phenyl group, a 2-(N-
isopropyl-N-methylamino)phenyl group, a 2-(N-benzyl-N-
methylamino)phenyl group, a 2- (N-acetyl-N-methylamino)phenyl
group, a 2-{N-methyl-N-methylsulfcnylamino)phenyl group, a 2-
carboxyphenyl group, a 2-biphenylyl group, a 2-
(methylsulfonyl)phenyl group, a 2-chloro-5-methylsulfanylphenyl
group, a 2-chloro-5-methylphenyl group, a 2-
(methylaminosulfonyl)phenyl group and a 2-
(dimethylaminosulfonyl)phenyl group.

Preferred is a 2-chlorophenyl group, a 2-bromophenyl group,
a 2-ethylphenyl group, a 2-hydroxyphenyl group, a Z-ethoxyphenyl
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' 15 (2-1-A), respectively. [0480] Examples of the solvent include
hydrocarbon solvents such as toluene, xylene, hexane, heptane and the
. like; ester solvents such as methyl acetate, ethyl acetate, propyl acetate,

igepapyl 208cetater bubtasetaiel isgboiid acetate awl g Wesphenyl group, a
halo%enated solvents such as dichloromethane, chloroform, carbo

BTSRRI e 152 BRFRERMEN & SRR Ake: EltEPENErS SoERRRSY L group,
L Axdiexanachethgl athesphehdimeihoupethane ~erbhyorafuramarnipblenyl group,
and, the like; palar_solvents such as |- as methyl-2-pyrrolidingne,
N OO TETE BT N, RE et SRS (DR AL EARBBRYL =oue:
5 sulioxddd, aestcnirde nyitbtherlike errampixed sohwtl dheredf lapdribe likeeny 1
An ether solyent, polar solvent or a mi solvent thereof is preferable
ret et i e s St ot et e w s S
Bpte gicdferabiepldl] grolpe reaGiorhiboperaffeds faneralhhettd group, a
00C ., preferably 40C.to 80C, more preferahly 50C to 7QC. [0482
T AR e LR 1 G 28 . BhSHrRey T 6 Treheny® 9roue:
preleriabiye 2w torbelvh J048&rike ceantipn is teferablyydamidfony Linokeeny 1
argon 5 atmgsphere or ynder, nitrogen atmosphere.-particularly prefergbly
0 o gon e CRaher OUAT Tt WA e el Sathy ol & = 2
retoweth themeactionl Arxyie fhpreferapiyteated with a base such as
ammoni lori lum,/ oxid ' ?}S%ro ' [thium, +_
hydroxid&g%%t%ﬁ%%g?%%njé,ge%y ér?eé%r%?r%sgé%ﬂ el e?ﬁgﬁ%ul;érlyz 3
pretérabhprh eyt ogsaupmonidmaionde Sofitieprardearleggour or a 3-

%ﬁbym%@mgoﬁﬂﬂgply[94%§%?8tep 4 Compound (2-3-A) or a salt
d i

thereof can be obtained by subjecting compound (2-2-A) to hydrolysis in a
15 §6Wealunder a basic condition (e.g., in the presence of a base such as

sodium hydrexifigy patassiypvdrade: lifhjum,axdroxide, aad g lkghed “cyoiq
carbon ring group optionally substituted by 1 to 5 substituents
selected from group A”, the above-defined “heterocyclic group
opticnally substituted by 1 to 5 substituents selected from

20 group A”, the above-defined “-OR®'” (specifically preferred is a
methoxy group), the above~defined “-NR*R*” (specifically
preferred is an amino group, a methylamino group, an ethylamino
group and a dimethylamino group), the above-defined “-NR*COR2®”
(specifically preferred is an acetylaminc group), the above-

25 defined “-NR®SO0,R*®” (specifically preferred is a
methylsulfonylamino group and an N-methyl-N-
(methylsulfonyl)amine group), the above-defined “_NR**COOR26”
(specifically preferred is a methoxycarbonylamino group) and the
above~defined “Ci.j0 alkyl group optionally substituted by 1 to 3

30 substituents selected from halogen atom and the above-mentioned
group B”, more preferably “Ci.io carbon ring group optionally
substituted by 1 to 5 substituents selected from group A” and
“Ci-10 alkyl group optionally substituted by 1 to 3 substituents
selected from halecgen atom and the above-mentioned group B”,

35 still more preferably “Cj;.ig alkyl group optionally substituted by
83
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20 or under an acidic condition (e.g., in the presence of an acid such as
hydrochloric acid, sulfuric acid and the like). [0486] Compound (2-2-A)
can be obtained in the same manner as in the above-mentioned Step 2.

35 {48 1 supsThe ameuntliiiehasedpde Hseddzgenerlyahip 18dahove-

preferably 1 to 5 mol, particularly preferably 1 to 2 mol, per 1 mol of
SERpSORG T2 FLAYTH0888] 30The amount of the acid to be used is not

particulagy digited, 8483k, dhedeagion; genditans i PEIBEARY 2R38/C a cyano
condition, and the reaction is carried out more preferably In the presence

SHSHUMPh ORI pRFRMRarlf PRefRPRYF TR BR gt RIS iGHom” and the
hyoxide=3alHien ~OA490} Exariples Shire splveat picdsda-Bxdrocarbirogen

solvents such .5 as toluene, xylene, hexane, heptane and the like; ether

SHOBItsZ fEIPRS 1 W BiBeane HARFFRREP™ 280ifhethanty &hEREY 9roup”,
tetrahydrefuean risolerand thenike: adeahdl setvenis sysiasgrstianald “c,.,

ethanol, n-propanol, isopropanol and the like; golar solvents such as

RN e FR AP marRRE YBMR P IN, KI-BSEHART Pdit &Y SHRSGHe 2 EOm -
acetonitriigewaierard gheliia 85 adaixed spienideereot pigdhediker with a cyano

preference given to a mixed solvent of isoprgapanol and water. [0491] The

EERHBA SR eTRAVE TEGENBRTY OG 10980 1 et 1550 ed
ot preferally S ¢mp 061049211y sheseactinrtimeyisigenerally 1 hr

OB PRI N 4 2 e Y RIS AP DT IR 80 e ey
alkyl group optionally substituted by 1 to 3 substituents
selected from halcgen atom and the above-mentioned group B”, the
above-defined “-0R*"”, the above-defined “-SR*'”, the above-
defined “-NR®*’R*®¥”, the above-defined “-COOR3*%” and the above-
defined “~N=CH-NR*°R***#, more preferably a hydrogen atom, “-OR*”,
“-SR¥” and “-NR®'R*”, still more preferably a hydrogen atom and
“-QR*”, particularly preferably “-OR*”.

As other embodiment for R*, preferred is the above-defined
“halogen atom”, the above-defined “Ci-1p alkyl group optionally
substituted by 1 to 3 substituents selected from halogen atom
and the above-mentioned group B” or the above-defined “-OR*'”,
more preferably “-OR®’”, wherein R¥ is preferably the above-
defined “Cj-19 alkyl group optionally substituted by 1 to 3
substituents selected from a halogen atom and the above-
mentioned group B”.

As R¥, preferred is a hydrogen atom, the above-defined
"“Ci-10 alkyl group opticnally substituted by 1 to 3 substituents
selected from halogen atom and the above-mentioned group B”, the
above~defined “-OR®*’” or the above-defined “-NR*'R*®”, more
preferably a hydrogen atom, “-OR*” or “-NR*R*”, still more

preferably a hydrogen atom or “-OR¥’”, particularly preferably a

hydrogen atom.
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20For the workup, a treatment with an activated carbon can be carried out

for the purpose of purification of compound (2-3A). For example, when the
reaction condition is a basic condition, the treatment can be carried out

without afpdintthtiBif oantieRirhduintmfatie mativaten tarbonderbestiseq. 2md the

9494560 3, Compound (3¢ b otainedpweaging compound

[
(2-3- A) or a salt thereo chlorinating agent in a'solvent according to
a convenfisnalsmetesie 3oaoshat Rbrhpoandy2aeseandtovaknd R¥ or R

thereof gan b&gﬁta@%&%e%rg%ﬂanner as in the above-mentioned
Step 4. [0496] Examplés of the chlorinating agent include oxaly!

chloride, BS phospreffreRjchidie, ahinyt deibHoechridawdike Wit 005ct ing
ﬁﬁ%ﬁiﬁqe9b§%&%€@£§9&§bk§ﬂ?-Wﬂk%hoéﬂyéc?8988§§fh5E%£ecting group,

_ ,is used as a chlorinating agent, a catalyst (e.g.,
N:Rl-§imethylformamide etc.) may be added. [0497] 5The amount of the

chlorinatinep agent ohe vgedis,ogngrally,l-94@ -2 00! preferahly 1L,Qto

1.2 mol, per 1 mol of compound (2-3-A) or a salt thereof. [0498] Examples

RHFE BRRNY ifdIgd &R phenadiviite sadkys aguolrhe, Roepepreferably
hexangaheptang and{he lef%;d%ﬁlogenated solvents such as

dichloromethane, chlorofogm, carbon tetrachloride, 1,2-dichloroethane and
the like; &ther Solvéite SBich a&eL, Shfiogame @stléfigient and each is

IpZsifmetioxyethanedsirahydiofuean, enisplg aachthe ke, Polansoiwenis 1y the
such as 15 N,N-dimethylformamide (DMF), N,N-dimethylacetamide

(Eﬁﬁ&)cb% alkyl group.

[0437]

Compound [I] is particularly preferably 5-(3-chloro-2-
fluorobenzyl)-2-fluoro-4-methoxybenzeic acid, 5-(3-chloro-2-
fluorcbenzyl)-2-flucro-4-methoxybenzoic acid methyl ester or 5-
(3-chloro-2-fluorobenzyl)-2-fluoro-4-methoxybenzoic acid ethyl
ester,

[0438]

Compound [II] is particularly preferably 3-chloro-2-
fluorobenzyl cﬁloride.
[0439]

Compound (1) [compounds (1-A) and (1-B)], compound (2)
{compounds (2-A) and (2-B)], compound (2-3) [compounds (2-3-A)
and (2-3-B)], compound (4) [compounds (4-A) and (4-B)1, compound
(4-1) [compounds (4-1-A) and (4-1-B)], compound (4-2) [compounds
(4-2-A) and (4-2-B)], compound (10), compound [I] and the like
to be used or produced in the present invention may be
pharmaceutically acceptable salts (sometimes to be simply
referred to as salts in the present specification).

[0440]

The “salt” may be any nontoxic salt as long as it can be

formed from the compound to be used in the present invention and,

for example, salts obtained by reaction with inorganic acids
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dimethyl sulfoxide, acetonitrile and the like or a mixed solvent thereof and
the like. A hydrocarbon solvent is preferable and toluene is more
preferable. [0499] 20The reaction temperature is generally 0C to 100C,

referably QG te 8o mere preferahly 796 to 88Ca]0pBkbhae Feactiand,
time is generally 1 hr to 24 hr, preferably 1 hr to 10 hr, more preferably 1

g R 5% 583} Fhadathion s frote A RARIRFOGE UM hrgBn oxalic acid,

amesphera 85 gndel pitregencaimosnbeie: padisulyylylyetarabbciddemalic acid,
nitrogen atmosphere. [0502] 30 Step 6 Compound (4-A) or_a salt , ,
RO Whidsh PEREABASHT, B51Pe FotttEddy Racting Hatghestic acid,

agid Fapneesier reprasentasiky thel formdadrdd ararsali thereot,
hereinafter sometimes to be a br%viariee,ckas. compound, 3-&) with
é Sreséfié

AEORT (3 a BRER e BP ATl RIS 2
ayditreating de rasidlingcoayoing withrkadid, [0} Lomhodrd£3dy),
can be optained |n the same manner as, in thei bove-gw%r}'{ioqel %tngSr. anic
BBEAF R EBmPETRGT3, MITTS MEPRI AMH M- [0B08P te Pootg
bases such as methylamine, diethylamine, triethylamine,
triethanolamine, ethylenediamine, tris(hydroxymethyl)methylamine,
guanidine, choline, cinchonine and the like; amino acid such as
lysin, arginine, alanine and the like, and the like can be
mentioned. Preferably, salts obtained by reaction with
inorganic acids such as hydrochloric acid, sulfuric acid,
hydrobromic acid and the like; organic acids such as oxalic acid,
malonic acid, citric acid, fumaric acid, acetic acid,
trifluorcacetic acid, methanesulfonic acid, benzenesulfonic acid
and the like; inorganic bases such as sodium hydroxide,
potassium hydroxide, calcium hydroxide, magnesium hydroxide,
ammonium hydroxide and the like; organic base such as
methylamine, diethylamine, triethylamine,
tris (hydroxymethyl)methylamine and the like, and the like can be
mentioned. The compound used in the present invention also
encompasses water-containing product, hydrate and solvate of
each compound.
[0441]

In addition, the compound used in the present invention
may have various isomers. For example, when a double bond is
present, E form and Z form are present as geometric isomers.
Moreover, tautomer can also be present. Further, when an
optical isomer may be present as an isomer, each optical isomer
and a mixture therecf are alsc encompassed in the present
invention. When desired, these isomers may be optically

resolved or individually produced by a method known per se.
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Compound (3-1) may be commercially available product, or /0 can be
synthesized separately according to a known technique. It is particularly
preferably potassium ethyl malonate. [0506] The amount of compound

(3-1) to r-usedlimganeratiydsto b nackipreferady 11Q td 2.l aper Ehould

mol.of compqund (3-A), (5 Examples of the base inclu
SRERHERALEL et o2 ot aTIRES AR SPORE SptRe ez of are
withqneteserce dgivetho tietndamine1y8b@8p20Thdamaummiithd bafetthe
bq_ﬁggedés enerally 1 to 10 mce)lf reﬁgr ablt¥182. t%S. m%\, %lelrr%éggl?of ror
gomp%ﬁnd %—‘fb\e)r.l ]ls pﬁxamlf)?es &f the-crielator include a diva en%
magheskin sonmaosN dofe-gr otagriesiumedidbode)tasd dnal likesogith@s, and

referen iven to magnesium Iorig:e.[% 10 The,amount of the
%H:e %;%]f%]gé Ejs?esd % ﬁ%“r;:elrgﬁy %:on mlo g E’re g%%ly Xof t(%g §Ib n%%epfeﬁrably

haotolldsompamEEFA). [0511] 30Examples of the solvent include
Iﬁﬂr éirbon solvents such as toluene, xylene, hexane, heptane and the
[tke

; ester solvents such as methyl acetate, ethyl acetate, propyl acetate,
isopropyPaeectarsriniyl adethles isolndyradetatenatitiable dikethe present

E%@Qﬁ?oﬁrﬁ? Qv d%gj[%ﬁﬁlﬂeés Q}Fhé%r tr’:ﬁ %8%:'}]%'2#@0@5%98&90%%@ present

tetrac e, 1,2- oroethane an e; ether solvents such as
lavgiokane, distmpetlamitedimbgrsiethane, tetranydrofuran, anisole
Qﬁgggllike; polar solvents such as N,N-dimethylformamide (DMF),

,N-di

ethylacetamide (DMA),
Even in the absence of description in the production

methods, those of ordinary skill in the art will understand that
an efficient production can be performed by employing, where
necessary, introduction of a protecting group into a functional
group, removal of the protecting group during workup, conversion
to a desired functional group at any stage and the like.

[0444]

The workup after reaction in each step can be applied by a
typical method, wherein isclation and purification is performed
by selecting or combining conventional methods as necessary,
such as crystallization, recrystallization, distillation,
partition, silica gel coclumn chromatography, preparative HPLC
and the like.

In the following preduction metheds and the present
specification, “room temperature” means generally 15°C - 30°C,
unless particularly described,

Unless otherwise specified, the amount of the solvent to
be used in the following production methods and the present
specification is an amount that can be stirred in the reaction
system.

[0445)

In the compounds represented by the formulas (1), (2), (2-

1), (2-2), (2-3), (3), (4-1), (4-2), (4), (53) and (6), when R is
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dimethyl sUIfoxide, acetonitrile and the like or a mixed solvent s thereof
and the like. An ether solvent, an ester solvent or a mixed solvent thereof
is preferable and tetrahydrofuran, ethyl acetate or a mixed solvent thereof
i8 rrr@’@’xm:e:f’e@bd:elﬁ%ﬂ;ﬁ]ﬁhe:reactdmptmnﬂsr‘atﬂweﬁj}s,ge(riefably 0Ctel-A), (2-2-
0C, Hipr rab 6QC to ore bly 0 gan513
'I%hqe realﬂct%ﬁgt?me é gge%era%?% E%fera?lgcxg fr 3}% r r%l%re
prefmadhiryel e 5ol [O54] 1R5Exaraplék@ﬂheacatmmludtélageaa:acmbmpounds
rachlor, (d, syfuric.acid apd she Jike, wit ference, given to
E%rggﬁlorqg Z%jld [0515 'I%e a{ir?ouént%’f the\%c%l?[%? e%%e% (4 1-B), (4-2-B),
pertiBllarly2®imited. [0518) .Thecsetio tedperature after the addltlon of
??4%%?35 generally OC to 100C, preferably OC to 50C, more preferably
C to"30C. The reaction time is generally 0.5 hr to 10 hr, 25 preferably
0.5 hr to B¥r, pE@dusieiorabnebIsorr ©f2 erpoary (10phereactionlis thereof,

Rigieiablscanied QYUIRGEr.Ara0n almaspharR or URHSH NIIRGEN Ny (1) or a

atmosphere, particularly preférably under nitrogen atmosphere. 30 [051 ]

PBhe brédsarRMLproed ssk@Mpdind- AT oF BosdinthetrebEmem cSppoliAdcally,
18) ishRun i i falloving sghemen ) St8/8 ch is compound (1) wherein R

is a methoxy group is shown.

[c447]
100
éF B s
Cl
P dond U R CERE ans‘m
- . - 00 —
QEUH Step 1 XZWHEOH Step 2 Xzan]@igorﬁ Step 3 (L) ol Step 4
(1-A) (2 -A) (2-1-4) (2-2-A)
' me

- Hy o

|
o1 bl (51
OH - 0| oot ® =1 @ {om o= 1)
F g Step 5 Step Step 6 F 0 0 Step Step 7 F 0 0 Step 8
CI CI CI CI

(2-3-A) (3-A) (4-A) (5-A)
a8 200 «L
[’Jb I L ” @
Sren o oR‘UU'""__"’ R Step 11

S 5 scep F 0 F 0 0 ot

Cl CI CI C!

(6-A) (10)
[0448]

RlOO

In the above-mentioned scheme, is a C; - C4 alkyl group,

R* is a hydroxyl-protecting group, R*° is a C; - C4 alkyl group,
X** is a halogen atom, X?® is a halogen atom, and M is a metal
atom M,

[04409]

Step 1
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[0519] wherein fe" is a 01 - 04 alkyl group, Rc2 is a carboxyl-protecting
group. 5 [0520] Step 6 is, in detail, a step of producing compound (4-A) or
a salt thereof via compound (4-1-A) or a salt thereof, by reacting
compourZb{@almith(@empoondd 3£l 1 andireading therrelsaltipgombmpou iy
i ge adc A0eampeuns 4240 of 531 argalash be DI NE e ating
reacting compound (3-A) with'a p-keatoester compound represented the
fegaok [Xilad: [@524$00.--)Lej-ORe2 DUIlal 15 [0522] wherein Re2 is a
gaqg)%xl-protecting group, in a solvent in the presence of a base (Step

-1). Examples of the base used in Step 6-1 include magnesium
compourdsngogndnddrésiuanchlerige btc. yHsareoh oxide hadehe@rika 11y

with, PrefEenes giyendo Qﬁfi%ﬁé’%deeg AEOpPL ST g%%??ﬁ%éﬁgeatg@cgrding to
is generally 1 to 10 mol, preferably T to 2 mol; per 1 mol 6f compoun

(8-Anown Ese@hpleéaust the solvent used in Step 6-1 include alcohol

S@\’iiﬂtf such as methanol, ethanol, n-propanol, isopropanol and 25 the

like;

ydrocarbon solvents such as toluene, hexane, xylene and the like;
halogendigamphats Suehad gitpprdrieinshadenbonetadisiongeminating

Leddieloracthane aybiiglike: IRl 3INGRISSUGH: 88 14:4IQR0€1 i e and
diethyl ether, 1,2-dimethoxyethane, TI-IF and the like; polar solvents such ,
SRR ARG AT iBR R (O Fcditny RulRsdirri e bidmitle appd the like.

thedikemvaien ol syxad splventdiereghand fhg like op mixed Sole Obreferable.

toluene and water, or ethanol is preferable and a mixed solvent of toluene
404 Haker is more preferable.

The halogenating agent is generally 1.0 to 2.0 mol,
preferably 1.0 to 1.2 mol, per 1 mol of compound (1-A).

[0453]

In addition, a sulfite (e.g., sodium sulfite etc.) may be
added after completicn of the reaction, for the purpose of the
treatment of the free halogen.

[0454]

The amount of the sulfite to be used is generally 0 to 1.1
mol, preferably 0 to 0.3 mol, per 1 mol of compound (1-A).
[0455]

Examples of the solvent include halogenated sclvents such
as dichloromethane, chloroform, carbon tetrachloride, 1,2-
dichlorcethane and the like; polar scolvents such as N,N-
dimethylformamide (DMF), N,N-dimethylacetamide (DMA), dimethyl
sulfoxide, acetonitrile and the like; acidic solvents such as
trifluoromethanesulfonic acid, sulfuric acid, acetic acid and

the like or a mixed sclvent thereof and the like. BAn acidic

solvent is preferable and acetic acid is particularly preferable.
[0456]

The reaction temperature is generally 0°C to 50°C,
preferably 15°C to 30°C.
[0457])
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[0523] /loCompound [Xlla] may be commercially available product, or can

be synthesized separately according to a known technique. It is

particularly preferably ethyl acetoacetate. The amount of compound

[Xlla] to Ehesed&-generatiyrietol B0 geslepeeférally Artot>mis, jper, 1 meiferably 1

(o] 3-A). 15The reaction.temperat reo% tep 6-1 is generally
OO e O BB 5oty OC t© 30C. 0524]
Hiortreet Inore, compound (4-A) or a salt thereof can be obtained by
sgp'!%itigg compound (4-2-A) or a salt thereof to a 20 deacetylation
r in a solvent under a basic condition (e.g., in the presence of a

base sucficarpsadidm(&cdtale, prassianvhtethredsdujusidaipohatg a compound
e RroXEe,end fae Bhon inderan agidic cadiiop g, 1S 5

presence of an acid such as hydrochloric acid, sulfuric acid or acetic acid
FRITZD W fika) (e B18). readhboambuni ob thevsade usde I SepGigis
aeneglly; Lo 10 mol, preferably 2 to 4 mol, particularly preferably 3 mol,

per 1 mol of compound (4-2-A). The amount of the acid used in Step 6-2 is
r{ﬁ@ﬁﬂarticularly limited. The reaction conditions of Step 6-2 is

preferably &pazingongition. Radiculany preipmtly i 8 PESeAGERircially

sodium acetate. Examples of the solvent used in Step 6-2 include

AGHot A SoIPEREStieh &F nfetRak6!, SYRETS S 2REpSRER Ipropadsicording to

and thetikedaydrogaron solvents such as toluene, hexane, xylene and
the like; halogenated solvents such as dichloromethane, chloroform,

carbon tetachitsriRE AP ke Rbrdmet ety Ihe s ssthérdokRartddn an
asskdrdiexane idisthhd stharcd 4 S dipethipyethaneietrapydeiuiag.andicwever,

the like; palar solvents such as acetonitrile and the_like; water or a mixe

d
SORRSR tREreRTHHRARE IREL hith PreRiiRnes giver fo BIAREATHIertGT: the

ethanehand-pattle dhergastartampeidu of Plan edisaererady 0C to
10 100C, preferably OC to 50C, particularly preferahbly OC to 30C. The

reactioFthHERoSep6-51€ gBREFAINHHRR 36 H A5etditbRpag firtgonic acid,
180G c acStep G2idmirhe cantidyoushyerfaratediafientheric acid and the

P R e SHER ne I SR TEatT N &) gompound (4-2-

The number of equivalence of the acid to ke used is 0.1 to
1.0, preferably 0.2 to 0.8, per 1 equivalent of compound (2-A)
or a salt thereof.

The reaction temperature is generally 0°C to 100°C,
preferably 30°C to B80°C, particularly preferably 60°C to 70°C.

The reaction time is generally 1 hr to 48 hr, preferably 6
hr to 12 hr.

Examples of the solvent include alcohol solvents such as
methanol, ethanol, n-propanocl, isopropanol, n-butanol, branched
butanol and the like, with preference given to methancl and
ethancl.

[0460]
Step 3

Compound (2-2-A) can be obtained by reacting compound (2-

1-A) with a compound represented by the formula (8-17}:
[o461]
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.15 A) or a salt thereof obtained in the above-mentioned Step 6-1. In
the case, the reaction condition is preferably a basic condition, and the
reaction is preferably carried out in the presence of sodium acetate.
The amgunt of the base to be used is generally 1 to 10 mol, 20 preferably
2 i &mol, particularly preferably 3 mol, per 1 mol of compound (3-A). The
jon jatyre is generally OC to 100C, preferably OC to 50C,
i@larly preferably OC to 30C. The reaction time is generally 20 hr to
120 hr,_preferably 25 24 hr to 100 hr. [0525] Step 7 Compound (5-A)
484 B&bbtained by reacting compound (4-A) or a salt thereof with

caBpeyrd £9°1) 1N, N-dimedydioraasmiders0 dimetind egetalinm s@vent, zinc
[0526] Compound (4-A) and a salt thereof can be obtained in the
SIRE Htdfrer QRIS e AEMHOHRGSS D 6908557 T/dmp5Hna o tround

npay beygommercially available product, or can be synthesized separately

according_to a known technique. [0528] The amount of compound (9-1) to

o o eI £18 TFROT T BIAoR, LoD o B RrREaty in the
eéayehlyel O10al. B imaheer 1 mol of compound (4-A) or a salt thereof.

[ 529! ] Examples of the solvent include hydrocarbon solvents such as
t , Xylene, hexane, heptane and the like; ester solvents io such as

methyl acetateyathyl (@cetate, quapieacetateh ésipredysapetate; dilyylaccording to
cetate, isobutyl acetate and, the like; halogenated solvents such as

R S b o i ke RIS

therikKeeetiigr soheshtd suthaassipedinaane rdiethyirethidle above-mentioned

JS%édi thoxyethane, .15 tetrahydrofuran, anisole and the like; polar

SoVénts such as N,N-dimethylformamide (DMF), N,N-dimethylacetamide

(DMs3 Jdimethyl sulfoxide, acetonitrile and the like or a mixed solvent
thereof agd the ike, Wi preference given 19 1lued®eq by the formula (8-17)
can be obtained by reacting, in advance, the metal atom M' with a
halide and an alkylsilyl compound in a solvent, and reacting the
reaction mixture with the compound (8-1) solution.
[0465]

Compound (8-1) may be commercially available product, or
can be synthesized separately according to a known technique.
It is preferably 3-chloro-2~fluorobenzyl chloride or 3-chloro-2-
fluorobenzyl bromide.
[0466]

The metal atom M' is generally 1 to 5 mol, preferably 1 to
1.5 mel, per 1 mol of compound (8-1).
[0467]

Examples of the halide include 1,2-dibromecethane and the
like, with preference given to 1,2-dibromecethane.
[0468]

The amount of the halide to be used is 0.01 to 0.1 mol,
preferably 0.01 to 0.02 mol, per 1 mol of compound (8-1).

[0469]
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[0530] 20The reaction temperature is generally 20C to 110C, preferably

70C to 110C, more preferably 90C to 100C. [0531] The reaction time

is generally 1 hr to 48 hr, preferably 10 hr to 24 hr, more preferably 15 hr

to 24 hr. Rofib32F of THieeresTkiphds pyafetablycanded noluddet atgethylsilyl

atmosphere or under nittqgen atmosphere, particularly preferably und .
e ere 058y 20 B e Fe R AR A o HReEhy L1191
alitamettdiey reacting compound (5-A) with compound
g-%@-valinoI((S)-Z-amino-3-methylbutan-1-0I) in a solvent. [0534] 35

Pe 1 Compound (5-A) can be obtained in the same manner as in the
above-mBntorad8tep 7t Cdmpelkg 15-1)maybemeomaetcialie avagableés 0.01

dyct, h I ing t
g 5420 5 BSOSO SCD A NIOM o7, o

prgfdrhbly not less than 97%ee, more preferably not less than 99%ee.
Eﬁ&é&ﬂihe amount of compound (5-1) to be used is generally 1 to /o 10

ol, preferably 1 to 2 mol, particularly preferably 1.1 to 1.3 mol, per 1 mol
of compdixsans-a3. [pb36lhe scolvent include ether solvents such as

1,4~-dioxane, diethyl ether, 1,2-dimethoxyethane, tetrahydrofuran
(THF) and the like; hydrocarbon solvents such as toluene, hexane
and the like, and the like. Preferable examples of the solvent
include ether solvent, and it is particularly preferably THF.
[0472]

The reaction temperature is generally 0°C to 100°C,
particularly preferably 20°C to 65°C.
[0473]

The reaction time is generally 1 hr to 24 hr, preferably 1
hr to 12 hr, particularly preferably 3 hr to 8 hr.
[0474]

The reaction is preferably carried out undexr argon
atmosphere or under nitrogen atmosphere, particularly preferably
under argon atmosphere.

[0475]

Compound (8-1') is particularly preferably 3-chloro-2-
fluorcbenzylzinc bromide, 3-chlorc-2-fluorobenzylzince chloride
or a tetrahydrofuran sclution thereof.

[0476]

The amount of compound (8-1') to be used is generally 1 to
5 mol, preferably 1 to 2 mol, per 1 mol of compound (2-1-A).
[0477]

Examples of the catalyst include palladium catalysts such
as bis(dibenzylideneacetone)palladium,
tris(dibenzylideneacetone)dipalladium,
dichlorobis (triphenylphosphine)palladium,
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Examples of the solvent include hydrocarbon solvents such as toluene,
xylene, hexane, heptane and the like; ester solvents 15 such as methyl
acetate, ethyl acetate, propyl acetate, isopropyl acetate, butyl acetate,

isaiHyYbReiate aad fae likeihalpggnatedi salyents such as

dichloromethane, chloroform, carbon tetrachloride, 1,2-dichloroethane and

e FRECSFRT RENIRELERARRPE A AT kM, MEtHACHE: acetate, palladium
lBrhmedegxyestan 20 etaihehgiLisansptsale) g theilikei alcohol

solvents such as_ methanal, ethanopl, n-propanal, ispprgpanol and the _like;

PO VBRI LSRRG MRy RGH S HE (VBT QNS palladium-
digetyrlaceiamide (DIMA), dimekyl seifexites catanittte: angd e likewnr a

mixed solvent thereof and the, like, with 25 preference given, to.tol e,.

B S R IR s AR SRS an T
q@4q9 &PC, more preferably OC to 30C. [0538] 30The reaction time is

O S AN D 1A ME PESIARY, ers -
aobspheresphhder nitrdgeh-dungdphdre s patiios |l ahdprederahlyk 85 wnideh
e, R L 0 e

Hyxrogyl group is 5 protected by the "hydroxyl-protecting group” mentioned
aboveinfﬁgﬂg%%%nt of the ligand and catalyst to be used is
generally 0.01 to 0.1 mol, preferably 0.02 tc 0.07 mol,
particularly preferably 0.02 to 0.06 mel, per 1 mol of compound
(2-1-4), respectively.

[c480]

Examples of the solvent include hydrocarbon solvents such
as toluene, xylene, hexane, heptane and the like; ester solvents
such as methyl acetate, ethyl acetate, propyl acetate, isopropyl
acetate, butyl acetate, iscbutyl acetate and the like;
halogenated solvents such as dichloromethane, chloroform, carbon
tetrachloride, 1,2-dichleorcethane and the like; ether solvents
such as 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane,
tetrahydrofuran, aniscle and the like;-polar solvents such as 1-
methyl-2-pyrrolidinone, N,N-dimethylformamide (DMF), N,N-
dimethylacetamide (DMA), dimethyl sulfoxide, acetonitrile and
the like or a mixed solvent thereof and the like. An ether
solvent, polar solvent or a mixed solvent thereof is preferable
and tetrahydrofuran, l-methyl-2-pyrrolidinone or a mixed solvent
thereof is more preferable.

[0481]

The reaction temperature is generally 0°C to 100°C,

preferably 40°C to 80°C, more preferably 50°C to 70°C.

[0482]
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[0541] Compound (5-1) protected by the hydroxyl-protecting group
can be synthesized separately according to a known technique. 10
Examples of the compound (5-1) protected by the hydroxyl-protecting

group inctyde reaction time is generally 1 hr to 24 hr, preferably 1
(S)-1-(tertbutyldimethylsilanyloxymethyl)-2-met yl6propylam|ne, (8)-2-

mi&thy?- -8 ifethPRISNPBR Y Rethyiypropiantife® ($FE2-methy1-1-
(fetrahypropyran-2-yloxymethyl)propylamine, methyl 2-amino-3- 15
methylbutylcarbonate and ethyl 2-amino-3-methylbutylcarbonate. It is
preferablyt8)ASAEHHRRy MBS ERIokyRTthy 52 - HEHSIB by BFFRR,
(2rRossHyteldtetiatisiropyiarcdeoxymesprepylsatineaimmethyl preferably
2-amino-3-methylbutylcarbonate, particularly preferably (5)-1-(tert- 20

BB RSRRTIASRRTRIG ZEmethylpropylamine. [0542] The

quticad purity of compound (5-1) protected by the hydroxyl-protecting group

is not less than 95%ee, preferably not less than 97%ee, more preferably . :
ot tess AR boREe B8 SHAT Y St BnA T EF SO PR T oF hixture is
pretetéed by he fysitexylwproteclingayeupdatbeagsethisogaenerady Iotoiti®, sodium
ol, preferably 1 to 2 mol, particularly preferahly 1.1 to 1.3 mpl, per 1 mol
R (2R 258 T A S iR b S O
hytkeatarbenetohient$resicheah ol vere datane, edngydepidrs apdthdcularly
ke, estersolvents such as mg%% acetaiey, E‘?i&&etati %&‘%‘s’%‘ 3¢ quecus
igopropyﬁacé{ta?e, bucfﬁeacesta e, |55bLlftI§}I acetate and?ﬁe‘ﬁ €, q
helbgedratedisohierss ssuthtaisodichloromethane, chloroform, carbon
tfggaggfride, 1,2-dichloroethane and the like; ether solvents such as
1,4-dio

ane, diethyl ether, 1,2-dimethoxyethane, tetrahydrofuran, anisole
dikthedlike; alcohol solvents such as methanol, ethanol, n-propanol,

isopropa like;-pglar .5 sqlv S N-dimethylfor, |
OV, R ey oA TOMAT e S0oqd, Boeion A e ¥
taatikeairinixedpoedt ieréohant ehatikeowith irefareace givegnip under a

tglene. [Qpdnl/oLhe rgagtion fempgratie is.genergly 0G0 100G L as sodium
Preferably OC to 50C, more preterably OC to 30C.

hydroxide, potassium hydroxide, lithium hydroxide and the like)
or under an acidic condition (e.g., in the presence of an acid

such as hydrochloric acid, sulfuric acid and the like).

[0486]

Compound (2-2-A) can be cbtained in the same manner as in
the above-mentioned Step 2.

[0487]

The amcunt of the base to be used is generally 1 to 10 mol,
preferably 1 to 5 mol, particularly preferably 1 to 2 mol, per 1
mol of compound (2-2-A4).

[o488])

The amount of the acid to be used is not particularly
limited.
[0489]

The reaction conditions is preferably a basic conditicn,

and the reaction is carried out more preferably in the presence
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[0546] The reaction time is generally 0.5 hr to 24 hr, preferably 0.5 hr to 12
hr, more preferably 0.5 hr to 3 hr. /5 [0547] The reaction is preferably
carried out under argon atmosphere or under nitrogen atmosphere,

Rerticanyirefesaily under nitregem aposppewr doaddl2higter9%an aqueous

Compound (7) can be obtained by introducing a protecting group to the

YRS PEdE FFLBMERRMEERR) in a solvent according to a conventional
rlggqm Compound (6-A) can be obtained in the same manner as in 25
t

e above-mentioned Step 8-1. [0549] For example, when the
hydroxyl F¥GIERARS ofduy iea ey Blify ditfetHfiy Y SFESE RS eAts such
5 Gah he ohtaiaed byladding Rebaseanddetindylgdinetindsilyl dalorideier solvents
compound (6-A) in 30 a solvent. [0550] The amqunt of the

SHBUFRimetySigFRRR e A6 B dsE REGendraiy LRE TG prjethane:
preferablydk-trdrael, particidady arefetaldly liteek. 3aDobipsl lsmblrehts such as

%ﬁ? %gﬂ>$6é%%§%bl, n-propanol, iscpropanol and the like; polar
solvents such as N,N-dimethylformamide (DOMF), N,N-

10 dimethylacetamide (DMA), dimethyl sulfoxide, acetonitrile, water
and the like or a mixed solvent thereof and the like, with
preference given to a mixed solvent of isopropancol and water.
[0491]

The reaction temperature is generally 0°C to 100°C,

15 preferably 15°C to 100°C, more preferably 50°C to 7C°C.

[0492]
The reaction time is generally 1 hr to 24 hr, preferably 1

hr to 12 hr, more preferably 1 hr to 8 hr.
[0493]

20 For the workup, a treatment with an activated carbon can
be carried out for the purpose of purification of compound (2-3-
A). For example, when the reaction condition is a basic
condition, the treatment can be carried out without any
limitation on the amount of the activated carbon to be used.

25 [0494]

Step 5

Compcund (3-A) can be obtained by reacting compound (2-3-
A) or a salt thereof with a chlorinating agent in a solvent
according to a conventional method,

30 [0495]

Compound (2-3-A) and a salt thereof can be obtained in the
same manner as in the above-mentioned Step 4.
[0496]

Examples of the chlorinating agent include oxalyl chloride,

35 phosphorus oxychloride, thionyl chloride and the like, with
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[0551] Examples of the base include triethylamine, diisopropylethylamine,
pyridine, imidazole and the like. It is preferably imidazole. 5The amount of
the base to be used is generally 1 to 10 mol, preferably 1 to 2 mol,

Hewlady pueterably 11 il Biofpeht 510laf compndb Gy [0982bride or

xamples of the solvent include hydrocarbon solvents such lo as toluene,
Xy e EhES FréPtaries alg €5k fiRe 2o StBL SoHBRISI OGRS Mrethyl catalyst (e.g.,

agaiate: Rilvl presieaRieRy| acetatenispprepy asalate, butyl acetate,
isobutyl acetate and the like; halogenated solvents such as
dieABtdmethane, chloroform, carbon tetrachloride, 1,2-dichloroethane and

s the like; ether sabiamnts 45 icd anid-digxenegdigibyltetberoe used is
1,2-dimethoxyethane, tetrahydrofuran, anisole and the like; polar solvents

SRS M- dintethifdrnmariftte (GRS SRR WML 15 ethnfidBDMAS T + Mot

dimetbyissiliexidez agepgnitrite awatarantchtheslde. or a mixed solvent
thereof_ and the like. An ether solvent, a hydrocarbon 20 solvent, a mixed
\‘}éﬁt]thereof or the like is preferable and retrahydrofuran, toluene, a

mixeq S@ﬁ@fdﬁtﬂe&?af@rﬁh@ like is sy eipreierablenfaro3k rbon Hidvents such
o SR e O OC 19 100G, PRI SC e
te24rbn tpyetarablyak hd teA Ddrometreeferahlyck bf ¢ath, hrefiEh]
L A RS S e
[6B6EB] Sted 1@-dioxane, diethyl ether, 1,2-dimethoxyethane,
tetrahydrofuran, anisole and the like; polar solvents such as
15 N,N-dimethylformamide (DMF), N,N-dimethylacetamide (DMA),
dimethyl sulfoxide, acetonitrile and the like or a mixed solvent
thereof and the like. A hydrocarbon solvent is preferable and
toluene is more preferable.
[0499]
20 The reaction temperature is generally 0°C to 100°C,
preferably 60°C to 80°C, more preferably 70°C to B80°C.
[0500]

The reaction time is generally 1 hr tc 24 hr, preferably 1

hr to 10 hr, more preferably 1 hr to 5 hr.
25 [0501]

The reaction is preferably carried out under argon
atmosphere or under nitrogen atmosphere, particularly preferably
under nitrogen atmosphere.

{0502]
30 Step 6

Compound {4-A) or a salt thereof, which is a B-ketoester,
can be produced by reacting a malonic acid moncester represented
by the formula (3-1) or a salt thereof (hereinafter sometimes to

be abbreviated as compound (3-1)) with compound (3-A) in a
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Compound (9) can be obtained by‘ subjecting compound (7) to a
cyclization reaction in a solvent. A base and an additive can be added to
the reaction system. Compound (7) can be obtained in the same manner

asinibetd abavewaentioned,ster,g of the aboygamgntigped &iep 83d treating

[0557] Examples of the base include sodium carbonate, potassium

detBorsry Sbdiin FOARSXBE, potalsiin AFéfbxide, potassium

:;F@S% xide, sodium hydride, potassium hydride, 1,8- 10
lazabicyclo[5.4.0]-7-undecene and the like, with preference given to

potassiufrCERBBR Jo83s1can RfieRhadRESS tR FA% fABE JRRONET 25 1N

generaty, 05140 Tael-grefesaply 0.5 to 2 mol, particularly preferably 0.5
to 1 mal, per 1 mol of compound (7). [0559] Examples of the additive

ihe guaternary ammonium salts such as tetra-n-butylammonium

bromide anddbadkanguaterary phasphoniienasaltstaichas
t%ra-giutylphosphonium bromide and 20 the like, crown ethers such as
18eFR4n-6 and the like, and the like. A quaternary ammonium salt, a

quaternary:ppespaonisnl sakhay akeronsmaibet inpleferable baldle product, or
tetra-n-butylphosphonium bromide is more preferable. [0560] 25Th .
a?ﬁBuHFo%%t s Bg%ﬁ?itigig’én% 5pﬁi¥8e?d%gto %0 ?nc?%n Bweqe%aeb%l/l nique.
x@5ie Zoanot, iparliauayy gretesably10:0pdos8 hanl, pehfimokdbnate.

Cﬁgngﬁ% nd (7). [0561] The additive may be added during the progress of

t

action. [0562] Examples of the solvent include hydrocarbon
solvents Theh aisdohtenef xyEmeolmedard -deptancband fesllikes esteerally 1 to

ts such thyl t t | acetate, | _
SO DAY e o e sl R (-
[0507]

Examples of the base include organic bases such as
triethylamine, N-methylmorpholine and the like, with preference
given to triethylamine.

[0508]

The amount of the base to be used is generally 1 to 10 mol,
preferably 2.0 to 3.0 mol, per 1 mol of compound (3-A).

{0509]

Examples of the chelator include a divalent magnesium
compound (e.g., magnesium chloride) and the like, with
preference given to magnesium chloride.

[0510]

The amount of the chelator to be used is generally 1 to 10
mol, preferably 2.0 to 3.0 mol, per 1 mol of compound (3-A).
[0511]

Examples of the solvent include hydrocarbon solvents such
as toluene, xylene, hexane, heptane and the like; ester solvents
such as methyl acetate, ethyl acetate, propyl acetate, isopropyl
acetate, butyl acetate, isobutyl acetate and the like;
halogenated solvents such as dichloromethane, chloroform, carbon

tetrachloride, 1,2-dichlcroethane and the like; ether solwvents
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halogenated solvents such as dichloromethane, chloroform, carbon
tetrachloride, 1,2-dichloroethane and the like; ether solvents such as
1,4-dioxane, diethyl ether, 1,2-dimethoxyethane, tetrahydrofuran, anisole

an-thelike; alcofiol solents such.as 2 ¢pethanel, athanpl AN PRERhe,

isopropanol and the like; polar solvents such as N,N- -dimethylformamide

(BMERIY RehfieBiacembmasq DVA) tdifmetifisulBRiRE Seldanls, such as
\NaW@i}Qetbﬁﬁ@ern%ﬂl'éﬂ%d soient theread apdidheilikes vathikiefamate,

given to toluene. /o [0563] The reaction temperature is generally 20C

t%lfﬁéydfe%%ﬂ?%@értoa%@%ﬁéb’?ef‘éi”éjolljl'i%ohlf‘&?l%ca[@@é?ﬁd solvent

Ehe reaationimens genreally Ahrde Hdrhis preterally /St or3@divent or a
more preferably 8 hr to 24 hr. [0565] The reactlon IS prefera I% carried

SutiRthei A GER artbEpRtfe 4F URERFARARYEH 2ffo , ethyl

Riefergbly vader RitrpegnsyMespherae2@ {3566 &it@pelbrefe@@mund
:(‘L(gror a salt thereof can be obtained by subjecting compound (9) to
|s in a solvent under a basic condition (e.g., in the presence of a

base sucihas sedifi R M@é@@a@@@i%ur@éﬁ@ka&iﬁy b¥ugy 100°C,
hydroxide and the like) or under an acidic condition (e ,in theqpresence

BFE5T SERPSUEHPAS Sy o 8 Gric %Hesﬁlmﬁ?5é)a]§nd & 1ik8).§68567] The

Jowum] of the base to be used is generally 1 to 10 mol, 30 preferably 1 to

5 mol, payticular refera 1tQ 2 mol, mo, mpo, 9). [056

The amalit of FRALLET o BT 528 19D AL ek i A5 (6868 o ezably 2
Tire teadtibrhegnditiae i peeferaily @ @askmr coadiidnr and the reaction is

SWSOéi é)ieferably carried out in the presence of sodium hydroxide,

arly preferably using an aqueous sodium hydroxide solution. 5
[0570] Examples of the acid include acetic acid, hydrochleric

acid, sulfuric acid and the like, with preference given to
hydrochloric acid.
[0515]

The amount of the acid to be used is not particularly
limited.
[0516]

The reaction temperature after the addition of the acid is
generally 0°C to 100°C, preferably 0°C to 50°C, more preferably
15°C to 30°C. The reaction time is'generally 0.5 hr te 10 hr,
preferably 0.5 hr to 5 hr, more preferably 0.5 hr to 2 hr.

[0517]

The reaction is preferably carried out under argon
atmosphere or under nitrogen atmosphere, particularly preferably
under nitrogen atmosphere.

{o518])
The production process compound (4-A) or a salt thereof

from compound (3-A) is shown in the following scheme.
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Examples of the solvent include hydrocarbon solvents such as toluene,
xylene, hexane, heptane and the like; ether solvents such as 1,4-dioxane,
diethyl ether, 1,2-dimethoxyethane, tetrahydrofuran, anisole and the like;
alcohol solvents such as 10 mett#i8I,%thanol, n-propanol, isopropanol
and the like; polar solvents such as N,N-dimethylformamide (DMF),
N,Ndimeth tamide (DMA), § WWoxide, acetonitrile, water and
the like or a yfed solvent there d keqowith preference given to a
mixed solveht of isopropanol arfd pateg /3 [0571] The reaction

temperatur(esié éene lly 0OC o@ Ocﬁ: prefrably 15C to 100C, more
preferaby 6590%2. [0572] The reaction.time is gefesally 1 hr to

@ ation can beswasried out fora:]he Pl of
compeund (Wxample, W @ aﬁi@m 25 cgrdition i a_bg;ic

qanditgn, tge gctiv d carbon [regtmehit fan beeaﬁ;qd out whftou ny

limitation qukthie AmouRkof the Flted carbonstbe used. Moreover,

when hydrochloric acid or the like |§ used in the extraction operation, the

amount thereof to be used is éérﬁrally'f‘?o 10 mol, preferably 1 to 5 30

rh8E balticularly preferably 1 to 2 mol, per 1 mol of compound (9). [0574]
Exasles afithe solvens usedhin the oxtraction, opgeatiog Ainclids 1 _protecting
hydrocarbon solvents such as toluerie, xylene, hexane, 35 heptane gnd

tH& fike;- ester solvents such as methyl acetate, ethyl acetate, propyl

Jeiale) isopropyl acetate, butyl acetate, isobutyl acetate and the like;

halogenated solvents such as dichloromethane, chloroform, carbon
tetrachlofdEPL, 2- Hfohldfoeitaie hndané Take; WetbredoRiEs Saeparnd (4-2)

Q‘}Et%n_%ag_}.@e@ﬂ)gggyfkemﬁec@ﬁéwmbyi\dke@ﬁ%r a salt thereof, by
methylisopropylketone and the like; ether solvents such as 1,4-dioxane,

diERGF it r COPPRIRREth 637 Bth arEt FetFamRRERAaN Sarisol2BRd HReakd:ng the
m&@mcﬂyg@ts%bgggcemmﬁaggiae like or a mixed solvent thereof

and the like, with preference given to toluene, io heptane, methyl acetate,

ethyl acetIBPBHAISYI Abatad) isobrépyldkbtataebaRt acatBeisobtained by

aceiate; Agetanmaeihyleihylkeipneg, meylisoRidytkelon@mpound represented
eth%I?;sopropylketone and_anisole. [0575] 15Compound (10) or a salt

tRerddtewhfeekeh AftHA1:agent (compound), can be also produced
Uging cpmpound (1-B), which is compound (1) wherein R is a fluorine

at%m. 8576]
I ez Dl

[0522]

wherein R* is a carboxyl-protecting group,

in a solvent in the presence of a base (Step 6-~1).

Examples of the base used in Step 6-1 include magnesium
compounds (e.g., magnesium chloride etc.), barium oxide and the
like, with preference given to barium oxide. The amount of the
base to be used is generally 1 to 10 mol, preferably 1 to 2 mol,
per 1 mel of compound (3-A).

Examples of the solvent used in Step 6-~1 include alcohol
solvents such as methanol, ethanol, n-propanol, isopropanol and

the like; hydrocarbon sclvents such as toluene, hexane, xylene
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X1"6.FCIFF6(8-1) OHv20001100rgsoo Step 1 AStep 2 X2 n Step 30
(1-B)(2-B)(2-1-6) U 100 R '4-O0M 0 (3-1)o 6 CI CI FU IStep 6-10 (3-3) o
}CAP1)<I3a3

and the like; halogenated solvents such as dichloromethane,

carbon tetrachloride, 1,2-dichlorcethane and the like; ether
solvents such as 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane,
THF and the like; polar solvents such as N,N-dimethylformamide
(DMF) , dimethyl sulfoxide, acetonitrile and the like; water or a
mixed solvent thereof and the like. A mixed solvent cf toluene
and water, or ethanol is preferable and a mixed sclvent of
teluene and water is more preferable.

[0523]

Compound [XIIa] may be commercially available precduct, or
can be synthesized separately according to a known technique.
It is particularly preferably ethyl acetoacetate.

The amount of compound [XIIa] to be used is generally 1 to
10 mel, preferably 1 to 2 mol, per 1 mol of compound (3-A4).

The reaction temperature of Step 6-1 is generally 0°C to
100°C, preferably 0°C to 50°C, particularly preferably 0°C to 30°C.
[0524]

Furthermore, compound (4-A) or a salt thereof can be
obtained by subjecting compound (4-2-A) or a salt therecf to a
deacetylation reaction in a solvent under a basic condition
(e.g., in the presence of a base such as socdium acetate,
potassium acetate, sodium carbonate, lithium hydroxide and the
like) or under an acidic condition (e.g., in the presence of an
acid such as hydrechloric acid, sulfuric acid or acetic acid and
the like) (Step 6-2).

The amcunt of the base used in Step 6-2 is generally 1 to
10 mel, preferably 2 to 4 mol, particularly preferably_3 mol,
rer 1 mol of compound (4-2-A).

The amount of the acid used in Step 6-2 is not
particularly limited.

The reaction conditions of Step 6-2 is preferably a basic
condition, particularly preferably in the presence of sodium
acetate.

Examples of the solvent used in Step 6-2 include alcohol
solvents such as methanol, ethanol, n-propancl, isopropancl and
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(4-2-B) *FNHoORmo F'|,Step 12 1C'1Li(6-B) [0577] In the
above-mentioned scheme, R100 is a C1 - C4 alkyl group, R30is a Cl - C4
alkyl group, XIm is a halogen atom, X2x is a 5 halogen atom, M is a metal

W W gL ish%?@%’ﬁ%&?ﬁ“%ﬁ%ﬁ&“%ﬁ@ﬁ@éC(E’é‘l%ﬁéq (HEY KL xylene

salt thereof can be obtained by reacting compound (1-B) or a salt thereof
vatitla o derkating 20 egena indhe ehned ifardgtngip thechloromethane,

ahovszmeginned Siep - LappeHnd (1:R) and 8 S NeseBak % and the

commercially available product, or can be synthesized separately

detbrdingtberksowieadmiguen as bdinféanane-Byeahbe 66lfted 1, 2-
Ry: MIREUNG AMROUNCLS 2RI SRENGIRPT 10,8 aarkexyLpiectiit vent

reaction, inthe same manner as in the above-mentioned Step 2.
Covboafdesten Ehi beoBthdd By Fé&&ing'é5MpoRRdy 2T i¥BPwRR1 vent
conapauid :d )t felheisame manngrag i tir-abgueraierionedadieni3solvent

20Compound (2-3-B) or a salt thereof can be obtained by subjecting
@m £2-22B8Ptd"Ry@Blysis, in the same manner as in the

above-meqtioned HeR4- temperature of Step 6-2 is generally 0°C to
100°C, preferably 0°C to 50°C, particularly preferably 0°C to 30°C.

The reaction time of Step 6-2 is generally 20 hr to 120 hr,
preferably 24 hr toc 100 hr.

Step 6-2 can be ceontinuously performed after the above-
mentioned Step 6-1 without isolation treatment of compound (4-2-
A) or a salt thereof cbtained in the above-mentioned Step 6-1.

In the case, the reaction condition is preferably a basic
condition, and the reaction is preferably carried cut in the
presence of sodium acetate.

The amount of the base to be used is generally 1 to 10 mol,
preferably 2 te 4 mol, particularly preferably 3 mel, per 1 mol
of compound (3-A).

The reaction temperature is generally 0°C to 100°C,

preferably 0°C to 50°C, particularly preferably 0°C to 30°C.
The reaction time is generally 20 hr to 120 hr, preferably

24 hr to 100 hr.
{0525]
Step 7

Compound (5-A) can be obtained by reacting compound (4-A)
or a salt thereof with compound (9-1): N,N?dimethylformamide
dimethyl acetal in a solvent.
[0526]

Compound (4-A) and a salt thereof can be obtained in the

same manner as in the above-mentioned Step 6.

[0527]
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Compound (3-B) can be obtained by reacting compound (2-3- B) or a salt
thereof with a chlorinating agent, in the same 25 manner as in the
above-mentioned Step 5. Compound (4-B) or a salt thereof can be

obtainedada,GompPUNL ']:ﬂ%[)ﬁoﬁé sadinthereof oY {eaGHN G@MROHREduct, or
In the

(3-B) with compound (3-1), same manner as in the above-mentioned

Step BearyHeRRAd 76 réSBRkG CdRARRPRAAMN 5Ack known technique.
ggg:}ively, compound (4-B) or a salt thereof can be obtained by reacting

compound (3-B) with the formula :Xlla] in a solvent, in the same manners

as in the BBOVEMRIERTioREdCSEBRB1AhnPStep 62 Rd'SRsedthgfrerally 1 to
altained, conpedrdrd2-B) dC el 2 daacstylaiioniwacieny[@5@ferably 1.0 to

Compound (5-B) can be obtained by reacting compound (4-B) or a sal

thered3ith Eﬁﬁﬂod%l(géf),?ﬁrfﬁg‘éﬁ%e%" hePhsdnifet therect.

fhgyernentioned Step 7. 15Compound (6-B) can be obtained by reacting

compound (5-B) with compound,_(5-1), in the same manner as in the
SetormEot

above-meFEBRLE B8 &1 [0HBb] Etbp 12° Q8PS peivents such
aliatexlby sy bjegliagormpaiang (6109 je sneydizatichseadtiey inedter solvents
solvent (Step 12). A base can be added to the reaction system, as .

R o, Te R ATREE DF n BN IS8 S0 R o e L =ce, Lsopropyl
paefassitk) chrtioriatesaditue) hydrsxidey potassiamehpdréxides pbidssium

5 zert-butpxide, sodium hydride, potassium hydride, 1,8-

TR B B T TR GBCEHE B BB L Sh s CRAs e g RFomm carbon
petassicin] catdhtmate ., 2-didhtcamethboktheniohsehto be kiseddsher solvents
enerally 1.to,10.mol, preferably 1 to 5 mol, particularly preferabl :

mo ?lpeargl Ozln;alo%%%ﬁ[ﬁo% éﬁ% et Xaréﬁl%scgr%eg ;slgf%%ﬁln%l%de
tredrogasstrogalvents sucksas ¢olapdethexdrigkey g andshé vigets such as

R Ly A e e SRR Ra e
tamgibhaie 538 fisthykeathacet.ordimetiexyatiatbstelibhy deafugamangd solvent
QEEreof and the like, with preference given to toluene.

[0530]

The reaction temperature is generally 20°C to 110°C,
preferably 70°C to 110°C, more preferably 90°C toc 100°C.
[0531]

The reaction time is generally 1 hr to 48 hr, preferably
10 hr to 24 hr, more preferably 15 hr to 24 hr.

[0532]

The reaction is preferably carried out under argon
atmosphere or under nitrogen atmosphere, particularly preferably
under nitrogen atmosphere.

[0533]
Step 8

Compound (6-A) can be obtained by reacting compound (5-A)
with compound (5-1):L-valinol {{S)-2-amino-3-methylbutan-1-0l1) in
a solvent.

[0534]
Step 8-1
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like; polar solvents such as N,N-dimethylformamide (DMF), dimethyl
sulfoxide, acetonitrile and the like; ethyl acetate or a mixed solvent thereof
and the like, with preference given to N,N-dimethylformamide. The

reaction tesppefiaidre(is-ggnerally reomydesiparatuia teHS0&npeferablbr as in
90C to 100C or 60C to 1#00. 7The reaction time is generally 1 hr to 24

8 SRy B TS A S5k cdiarly preferably 8 hr to 10 hr. [0581] io
Step 13 CompGampousel(lpay dealttmneetcal be ebtaikbaldly product, or
subjecting_ compound (8) to hydralysis in a solvent under a basic conditjon,
Y P SR ea s £ R SE s R GR R, BRRLiRem Lave

assium
ITrdzomice] tHiumuinidrgxice arthtimilike) (B6-b) uhdenah abidie conditiopS%ee,
e.g..in the presence of an acid such as hydrochloric_acid, sulfurig acid
Y o o 1 bheo T 0 o B hally s Bt than
rmBkexeferably 1 to 5 mol, particularly preferably 1 to 2 mol, per 1 mol of
ﬁrgggimd (8). 20The amount of the acid to be used is not particularly
Imited."The reaction condition is preferably a basic condition, and the
reaction Bhgariwalarly pEferatbocadietbellt)inthelpreserck obsgdinarally 1 to
roxide. 2. a saft lvent ing| I $ a5 1.1

%@tﬁ%%l, éﬁ%%ﬁg-r%ogan%% %)ogfz)lﬁar%%%ﬁ%t%%%%?hé?%cﬁ#ggn%§ -1 to
Solvems lsuchess oloede diexamepcytehe(and the like; halogenated
ﬁggg such as dichloromethane, chloroform, carbon tetrachloride,

,2-dichl

oromethane and the like; ether 30 solvents such as 1,4-dioxane,
diethyl effieamp Pedinedthbiyethabectdtraneioflgah ¢dsomeiken pafakvents such

splvents, sich as bh - dimetfyligumamide (DYR), dinglvt syllaxiderer solvents

acetonitrile and the like; 'water or a mixed solvent thereof and the like, Wltlh
[ﬂ‘éféTeﬁéeI@ﬁ\FéWﬂo aGhRikelSoledief cthaheltand pegdyl acefpbe, isopropyl

reastigr demperatire s praferably 06,10,100Cmore piglerably 40Gda
60C. The reaction time is preferably 0.5 hr to 12 hr, preferably 0.5 hr

23 AEBIAERE WiSHkUBNHR M tRE réAchdP RINEIFE A Brefefally gTogm, carbon
[0882Lch1dhesebtained gomppiRdLdRl candiespuified B¥e; ether solvents

recrystallization. Examples of the solvent include hydrocarbon
such as 1,4-dioxane, diethyl ether, 1,Z-dimethoxyethane,

tetrahydrofuran, aniscle and the like; alcohol solvents such as
methancl, ethanol, n-propancl, isopropancl and the like; poiar
solvents such as N,N-dimethylformamide (DMF)}, N,N-
dimethylacetamide (DMA), dimethyl sulfoxide, acetonitrile and
the like or a mixed solvent thereof and the like, with
preference given to toluene.
[0537]

The reaction temperature is generally 0°C to 100°C,
preferably 0°C to 50°C, more preferably 0°C to 30°C.
{0538]

The reaction time is generally C.5 hr to 24 hr, preferably
0.5 hr to 12 hr, more preferably 0.5 hr to 3 hr.
[0539]

The reaction is preferably carried out under argon
atmosphere or under nitrogen atmosphere, particularly preferably

under nitrogen atmosphere.
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io solvents such as toluene, xylene, hexane, heptane and the like; ester
solvents such as methyl acetate, ethyl acetate, propyl acetate, isopropyl
acetate, butyl acetate, isobutyl acetate and the like; halogenated solvents
fuchiad dichloromethane, chloroform, carbon tetrachloride,
2-dichloroethane and the 2.5 like; ketone solvents such as acetone,
meﬁ?ylethylketone, methylisobutylketone and the like; ether solvents such
as 1,4- disxarmmtiethy) ethesn, be-dii=thorgetianectetralydrafeearting compound

isql he_like; alcohal ents such_as methanol, ethanol .
e e SR CR e MR el roup s

K I-chaety/foymaing d A4k N, Nedintethiavatamap (D Me) tdionetdybbove in
%ulgogiq% _etonitrile, water and the like or a mixed solvent thereof and

the like, with preference given to a mixed solvent of ethanol and water,

&nd4dlliene. [0583] 25The production method of compound [I] and the

productien methad of soppaungd (U] frgm, eﬁ&“ﬂ?&ﬂﬁ?f@ﬁk@%@%g group

Production method-1 The production method of compound [I] or a salt
pRieSrCIRifAtRePEESY RERARG DTS IH With EanfdureVHadgique.

HeRresERce of Anetalgiam M1 i spovty _@&@Jﬁow@%@ﬁ?ar@@ﬁl

[0585] wherein M1 is a metal atom such as zinc and thé like, and each
BHABBS ademsetPabBrd WsistdiF | —1- (Asgdimpound represented by the

formpasihal thersinafter somstinnes 0 be-ahbraviated gg camprund Ellal) -
can be obtained by reacting , in advance, a metal atom with a halide and

B B ASI T E5mbRtiRa A d6RBAL BAMTACkhg TRE Yo ARGt 0 hddtore methyl-1-
WEEE%WW%H@@%%%@@QW@&M, baserynereially; no-3-
available product, or can be synthesized separately accordingg’;[\c*) a known

fRehRIg s GarRemas RerrablhycRaBinfaddtmyLembrdeathenate..
amoust phiresmatahaton) Mil-to-be tspdiy Denaeaiyl 4510y Mlymet hyl ) -2-

preferably 1 to 1.5 mol, per 1 mol of compound [Il]. Examples of the

e A Lo Sl A A T AR E A SR S o

Y lostiprernneihgiepyl akheamatinget thet halidadnbe sispdis P10 Adarbonate,
mol,@gf rably 0.01 to 0.02 mol, per 1 mol of compound [ll]. 20Examples

R EdMRESGTE Hdude timethy ST chioride and the like, with

piefeannegiken $9 Irimellnssiyt-chkpridez -me t hiNg asiprnimi e
i@lsi | compound to be used is 0.01 to 0.1 mol, preferably 0.01 to 0.02
48 r 1 mol of compound 25[l1].

The optical purity of compound (5-1) protected by the
hydroxyl-protecting group is not less than 95%ee, preferably not
less than 97%ée, more preferably not less than 99%ee.

[0543]

The amount of compound (5-1) protected by the hydroxyl-
protecting group to be used is generally 1 to 10 mol, preferably
1 toc 2 mol, particularly preferably 1.1 to 1.3 mel, per 1 mol of
compound (5-A).

[0544]

Examples of the solwvent include hydrocarben solvents such
as toluene, xylene, hexane, heptane and the like; ester sclvents
such as methyl acetate, ethyl acetate, propyl acetate, isopropyl
acetate, butyl acetate, isobutyl acetate and the like;

nalogenated solvents such as dichlecromethane, chloroform, carbon
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Examples of the solvent include ether solvents such as 1,4-dioxane,
diethyl ether, 1,2-dimethoxyethane, tetrahydrofuran (THE) and the like;
hydrocarbon solvents such as toluene, hexane and the like, and the like.

Rreferable examplesiofihg sohventdaeivdecthansevents: paytiatady solvents
preferably THF. The amount of the solvent to be used is enerﬂgl lto

R srefdrabiy S exanal, pit At Bt uid Refide 1+ 2~ HRGERRHIFERARS,
tepesaiivwe bxaeaerally ¥stn d08&d peréculany prefetally 206oloréb€s such as

The reaction time is generally 1 hr to 24 hr, preferablye%rhrt ]ﬁ}hr, oL 1

FRPEOARAY prEfefRG S hPfPE APATRE red AT HYetera ﬂgc RdolS! Polar
5 UBSEraRgen atnasphene-oliuraatylifognamianoSphEE, pattinarly

preferably under nitrogen atmosphere. [0586] Step Il .Compound [1V] ca

TR 55 SO b BB GG 27 0p RASLAEE B SR Lo 27

(heeeinafter samatimesda hsoaklreviatRd msoforapduntgX))itke with

carboxyl-%(?tectin reactior%%i%, esterification reaction) in an alcohol

1d¢e

B TTRET a‘ﬁla%ﬁ&ictc%n ¥hd reacting the resulting compound

Witz adplogenating agent. zo [0587] The carboxyl-protecting reaction can
be carried out according to a method known by those o or(ai;?rggsk%i&c
10 the art. ASBheFERGH PR oI HEREHBERY Eorble SR Rttidn” a ’
esterlicpiionyeaetionds saptginpdiie the édtaveblyHo@eer, BiGse of
ordinary skill in the art will understand that the carboxyl-protecting reaction
|sf%§ ﬁﬁﬂted thereto. [0588] (Esterification reaction) 30Compound [X] may
be commEheialhe avaiiabie piogudts ogenatmldyntbesized sepatdtdhyr, preferably
cording to wn technique. f the,acid inclu
rhohahesion gk, brertIBEy €. 5ogF Ryt
15 [0547])

The reaction is preferably carried out under argon

atmosphere or under nitrogen atmosphere, particularly preferably
under nitrogen atmosphere.
[o548]
20 Step 9
Compound {7) can be obtained by introducing a protecting
group to the hydroxyl group of compound (6é-A) in a solvent
according to a conventional methed.
Compound (6-A) can be obtained in the same manner as in
25 the above-mentioned Step 8-1.
[0549])
For example, when the hydroxyl-protecting group is a tert-
butyldimethylsilyl group, compound (7) can be obtained by adding
a base and tert-butyldimethylsilyl chloride to compound (6-A) in
30 a solvent.

[0550]
The amount of the tert-butyldimethylsilyl chloride to be

used is generally 1 to 10 mol, preferably 1 to 2 mol,
particularly preferably 1 to 1.3 mol, per 1 mol of compound (6-
35 A).
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acetic acid, sulfuric acid, concentrated sulfuric acid and the like, with
preference given to sulfuric acid. The number of equivalence of the
acid to be used is 0.1 to 1.0, preferably 0.2 to 0.3, relative to compound
[m.551 The reaction temperature is generally OC to 100C, preferably 30C
to 80C, particularly preferably 60C to 70C. 5The reaction time is generally
1 hr to 4EKATERS aBly 51F BAPN A TedediqHaIdGERtRRLne -

Examplesfyheijogenaég pgenuinskidebromiseiodingl khe like. Tt is
N-bromosuccinimide, N-iodosuccinimide and the like, with preference
&t & BRIFinE"1dazplE amount of the halogenating agent to be used is

generallyrh 40 Srpchipreferaly Lixa rel, perdseal okcempevadf].1 to 10 mol,
15In addition, a sulfite (e.g., sodium sulfite etc.) can be added as

RIGESERP 18T the Burpdialof tRe HreiHkt bY thE fE8Toder. *© Tnd ™ol, per

amgunt eftheswiierie hesuaed is generally 1 to 5 mol, preferably 1 to 2
E{?lg@i 1 mol of compound [X]. 20Examples of the solvent include alcohol
v such as methanol, ethanol, n-propanol, isopropanol and the like;

hydrocarbgameients suehassoluens, hexahedsyleperandhtiilikesolvents such
haloienated solveq;s such as dichloromethane, cagb Hete%zil hloride

£3.dieHBrAha e B th e RS Miter SHVERS B Suth Bs LA Hoxans, - SOLvents

Xane,
dieitlyl etheret Rydimeibbayethamch FHRastddhe Jikprpolnt selvenés such scpropyl
as N,N-dimethylformamide (MAE), dimethyl sulfoxide, acetanitrile and the
Iﬁ%‘?{éﬁa?heﬁ’lﬁ/gy naa{sfgc?l?&(es’ol\}éérﬁ |E%¥gfearlac§|%a£1ed e ciacrrbo %lﬁg'

peaficujary pecfesaliee 303 hewarhoant dfittielsoteewttiodreusett ioroform, carbon

enerally 1 to 20 ml,.preferably. 10 to 1.2 ml, pe (ofa]s o,un% 1vent
%h%%’eaa%ﬁ%%%(r%eﬁer%fuge% %en%]r:ﬁﬁ/éﬁér%g 1%%%,%%@%%?/20 %%%OSC? vents
Thecteaxtioh,titre isgeneralyithnyd 48thepreférabi@ ing8-hpryehane,

‘%%@%QQQ&E%%%¥%QY3%H{§$He[Qﬁgpkhe like; polar sclvents such as
N, N-dimethylformamide (DMF)}, N,N-dimethylacetamide (DMA),
dimethyl sulfoxide, acetonitrile, water and the like or a mixed
solvent therecf and the like. An ether solvent, a hydrocarbon
solvent, a mixed-solvent thereof or the like is preferable and
tetrahydrofuran, toluene, a mixed solvent thereof or the like is
more preferable.
[0553]

The reaction témperature is generally 0°C to 100°C,
preferably 15°C to 70°C, more preferably 40°C to 50°C.
[0554]

The reaction time is generally 1 hr to 24 hr, preferably 1
hr to 10 hr, more preferably 1 hr to 5 hr.
[0555]

The reaction is preferably carried out under argen

atmosphere or under nitrogen atmosphere, particularly preferably

under nitrogen atmosphere.
[o556]
Step 10
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Step Il Compound [I] or a salt thereof can be obtained by reacting
compound [lla] with compound [IV] in a solvent in the presence 5 of a
catalyst, as necessary, in the presence of a ligand. The amount of

compouneLflial ide ysed is gpaerllysk inmab preferpbbt 1de 28RbA8d (7) to

1 mol of compound [IV]. Examples of the catalyst include palladium o
atSlySldFatasmidameEnsNdéRedcstBh¥pitiiadifinbRse and an additive can
tra(cibrizylidgnepeetpngidipahadiiten.

dichlorobis(triphen Iphosphinegj?ﬁal adium, . ,
dichlorobFBERPBRitrid) p SRk, BRdRethyienddianiAESalaitn: @s in the

Rabadiimaceiadgealiadigmychlprigee above-mentioned Step 8-2.
tetrakis(triphenylphosphine)palladium, 15

* i8&ApAenylphosphine)palladium(ildichloride, palladium-carbon and the

10

i5

20

25

30

35

like, nickekeaiplyst apd thadikeawdhiprelejgace giaimtarbonate, potassium
tris(dibenzylideneacetone)dipalladjum. Examples of the Ji%and include,

tABRERNPHEsp RS R 2LHS SFACSHNIRE TR TS A ) PROE BRHE AN P fied SS 1 um
likerpithi2dpieferenasigiveniodipbenylpbesphinem hydhe dmountst the

ligand and catalyst to be used is generally 0.01 to 0.1, mol, preferably Q.02
57 TG Gt rolaHI BB DEEB TaFer i o} Pretefence
cpineoud [ IVhuespeativelyrdohxarmples of the solvent include ether

lvents such as 1,4-dioxane, 1,3-dioxolane, diethyl ether,

il Sy thoxyethane, THF and the like; hydrocarbon solvents such as
toluene, Maxarsoytene Andibelikespolariselventsisish @snkenadthyl 2-5 to 10

pyrrolidinone, N,N-dimethylformamide (DMFE). dimethyl sulfoxide
8 ARSI anchns 1R, R Snes o L rably 0.5 to 1
Inpiethyplez- pyrmotidineh ecdtecamduri? of. the solvent to be used is

g&eg%e[firgﬂy 1 to 20 ml, preferably 10 to 15 ml, per 1 g of compound [IV]. The

r temperature is generally room temperature to 35 100C, preferably

70C to 9ERarHeerearfiobhtemedsiittine 2yl yiefeqablerhary 6ammonium salts
Ishfcﬁeaé‘éiow?é&?é@i‘?—r%@é’ ﬁiﬁfgﬁ’ NAEL AR AHROSRRCTE; QUNAR. e rnary
itrogen atmosphere, particularly preferably s under nitrogen atmosphere.
phosphonium salts such as tetra-n-butylphosphonium bromide and
the like, crown ethers such as 18-crown-6 and the like, and the
like. A quaternary ammonium salt, a quaternary phosphonium salt
or a crown ether is preferable and tetra-n-butylphosphonium
bromide is more preferable.
[0560]

The amount of the additive to be used is generally 0.05 to
10 mol, preferably 0.05 to 2 mol, particularly preferably 0.05
to 1.0 mol, per 1 mol of compound (7).

[0561)

The additive may be added during the progress of the
reaction.
[0562]

Examples of the solvent include hydrocarbon solvents such
as toluene, xylene, hexane, heptane and the like; ester solvents
such as methyl acetate, ethyl acetate, propyl acetate, isopropyl
acetate, butyl acetate, isobutyl acetate and the like;
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When the used catalyst is removed, the reaction mixture is preferably
treated with a base such as ammonium chloride, sodium hydroxide,
potassium hydroxide, lithium hydroxide, diethylenetriamine,

elbylenediarainesand dhe ikeypaftigulany A0 prefpeatly 88, a@ietioform, carbon
ammonium chloride solution or an aqueous ethylenediamine solution.

FE BRTUHR OF IRe bhsé 1 HHSEPRINGOSARTIFRAIMAES AsTERG BsTRE Ve tS
usechcatalyst ganhskeaoved d0R91] dbHapduttiondetborckvethihe,

production method of compound [lll] or a salt thereof from compqund

. 1] or
& ShF VP TRE B ket BB LB Ridnt %] EEﬁcsmmﬁ@%lﬂF&%ﬁa&S such as
sehemeCompannddl’], whighdpsampounskiraperein Relds 8he like; polar

carboxyl-protecting group, is used 20 as a Startifir}]f% material. When Ra

RRIBEBH S RoRthd Ui AT e Bt Hing iatdralN0592] R RM

QR e DR et stenvd R 6)miR) [ 1 1a0edd] wiwkeldiodigk js acetonitrile, water
carhoxyl-protecting group, Rc? is g carboxy|-protecting group, le and Fe ,
BT oA SR Er ST et P oty with
formfengaiher withdhetasljaeaniansogen atom, a 5 or 6-membered
geteroi)gcle, les and pma are the same or different and each is a 01-4 alkyl

4 io is a halogen atom, M is a metal atom M, and other symbols

are as dafinedrabea dRS04hbtamblre isCosneowld flapora sait theoeof
R 2SR A . b BT RP g TR T SPaderiib oo Baeir i
d956dium hydroxide, potassium hydroxide, lithium hydroxide

The reaction time is generally 1 hr to 48 hr, preferably 4
hr to 36 hr, more preferably 8 hr to 24 hr.

[0565]

The reaction is preferably carried ocut under argon
atmosphere or under nitrogen atmosphere, particularly preferably
under nitrogen atmosphere. |
[0566]

Step 11

Compound {10) or a salt thereof can be obtained by
subjecting compound (9) to hydrolysis in a solvent under a basic
condition (e.g., in the presence of a base such as sodium
hydroxide, potassium hydroxide, lithium hydroxide and the like)
or under an acidic condition (e.g., in the presence of an acid
such as hydrochloric acid, sulfuric acid and the like).

[0567]

The amount of the base to be used is generally 1 to 10 meol,
preferably 1 to 5 mol, particularly preferably 1 to 2 mol, per 1
mol of compound (9).

[0568]

The amount of the acid to be used is not particularly

limited.
{0569]
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5 and the like) or under an acidic condition (e.g., in the presence of an acid
such as hydrochloric acid, sulfuric acid and the like). The salt of compound

[la.] is as defined for the above-mentioned definition "pharmaceutically
acceptabiasaliéatthioeompodndiairihe presefidpueniorn Hakkamplesiotion,
tQE Ofoé\(l%nt rlgglgggoalcohol solvents sgchaabslmethanolégthgggl

I S = rere n _the resence
i-propanol; £opropanct and the HKe; as 5

yﬁroca{’fbgﬁ Sotvents suc,l%l
toluenel hexahgdxylehdencotietliks) hatdge nated sohkelys sathgsan agqueous
dicglgromﬁtr{la}:ne f&\éb%%iet %cr}!oride, 1,2-dichloroethane and the like;

ether solvents fg suchas f, -8|o>'<ane, diethyl ether, 1,2-dimethoxyethane,
TuE?ahd the like; polar solvents such as 1-methyl-2-pyrrolidinone, N,N-
dimethyltormamide (DME), dimethy| sulfoxi efQnitrile the like;

water of Sl er s A e e St LA abgf g S vents such
raixetbdaleent, o heethy 1 fepgrrelidinepe 2@ amudvates. 1ikThesdinounsolvents
%Jhg haseitoneysed is.generally. b to.40mol. preferably 1102 ol per 1

moPof compbun%‘%F% "The amgllnt (%r%é%’ac?d toé% used%\ot S
particalayigdinditech 25 Fivel seaktioarsbridigor] isgereferkbiyna basie vents such as

Gandition, and.the,reaction is paore preferably, carried qutjp dhe Lesence: potlar

of sodium hydroxide, particularly preferably using an aqueous sodium

BrkBRiieSsaibgdn as N, Nriiirefdtivhierrtatdse (S4Eherdinroom

t&ﬂ?&f{ﬁ - Qégégr&glgc’(Bﬁ?tamXﬂi%QWJEnMEM?&Q,4%etonI@§ile, water
reactiontime is generally 1 hr to 24 hr, preferably 3 hr to 5 hr. [0595] Step

wnd theokigsud 18] Bidadinpbrestts Bheained Rk aeifig cbfpottd
[lara-saltdhereptwith-a hajpgenatingiagedtt in A SUUHNARREMAINGH? Fater.

conventional method. The salt of compound [Ib] is as defined for the
d8&7e-Inentioned definition 5 "pharmaceutically acceptable salt" of the
compounrg, of the present IELIPR: ; re ﬁ@'&@l?éx%fﬂ'ﬂ% hegoepatingec,

agent include phosphorus oxychloride, oxalylchloride, thionyl chloride and
thesiker avhyprefterice 0BT o Mgify | RRRSIRIEYSYhéE AinotiRt dPilte

lalggepating agent to be used is generally 1 to 10 mol, preferably 1 to 2
mol, per 1 mol of compound [la]. When thionyl chloride is used as a

halogendtitiy 58Mt O bhiBRe 1P, RACIFALIN IbUxmite BMEFetdrefprably 1

beradded@snr, more preferably 1 hr to 8 hr.
[0573]

For the workup, a treatment with an activated carbon or

extraction operation can be carried cut for the purpose of the
purification of compound (10). For example, when the reaction
condition is a basic condition, the activated carbon treatment
can be carried out without any limitation on the amount of the
activated carbon to be used. Moreover, when hydrochloric acid
cr the like is used in the extraction operaticn, the amount
thereof to be used is generally 1 to 10 mol, preferably 1 to 5
mol, particularly preferably 1 to 2 mol, per 1 mol of compcund
(9).
[0574]

Examples of the solvent used in the extraction operation
include hydrccarbon sclvents such as toluene, xylene, hexane,

heptane and the like; ester solvents such as methyl acetate,
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IS necessary. The amount of the base to be used is not particularly
limited. Examples of the solvent include hydrocarbon solvents such as
toluene, xylene and the like; halogenated solvents such as 20

%EW?EO'QEM% ggﬂf a‘&f@glﬂéetrﬁg&@ﬂgﬁyl ZaclighleEoetlangl acetate,

and the like; ethyl "acetate and the like, with preference given to toluene.

W%@ﬂ%ﬁ%tlﬂﬁqs%e}%ﬁﬁm&ﬁ PRAEre fo1BBRts such as

RieferabboaeHaAO0Grpasticathy preferably 102 iadhiCde, Te-
reaction time is generally 1 hr to 10 hr, preferably 1 hr to 3 hr. [0596] Step

L EMOEaRiHRE BIForaSal Hisreof SRR S ALPSRkSORLY, Rt tone,

eRtainerdy teaadingreomperng [l eparsalkiheseef, alﬂ@@ﬂﬁ@e&t&ropyl ketone
compound %Xlla] in a solvent in the presence of a base, The salt o

Gtfpdtid PRIFR a8 tRfh eIV T S atichetr SRR dlethyl ether,

Dh@ﬂmﬁé%@ﬁiye&q@@ab@e&a&bma&w&mmpam@@im@p&sam like;
invention. Examples of the base (ligand) i Iude %e3| co?gounds

®Y2 ai;‘?ﬁe‘é‘ﬁﬂﬁ%rﬁélﬁﬁb &t ForPhaRt Se% thSike! 5 R Badt*C
hasiuraoxidaisrHereferable the IHesamelioh op heefbasate beinsad iso toluene,

enerally 1 to 10 mol, 5 preferabl 0,2 mol er 1 mol of ompo Ib].
%%qﬁﬁ%%’oﬂﬁg%}v&ﬁ héibde a%c?%‘r’( g Sf5e g%Ucﬁ Cletha%nééla%é
albap@bpyprom@ehusopmpapml andthe dikeisydrotaibarstlveats sustone,
ast ane, xylene he like; h nated solvent such
R A AT e o S0 B bR HEY 1 P R N Sl ketone
ahelr aalysntlsesuch as 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane,
;HE ajd the like; polar solvents such as N,N-dimethylformamide (DMF),

R?e}ﬁ | sulfoxide, acetonitrile and the like; water or a mixed solvent
thereof afidripeikd. Alfixesrsaventilaf tohereodnd v inehied ranhanshisHIV

RISislablp AN & MArd salkekotipliens aad Mate s MY BrRlstakie (1-3) ,
which is compound (1) wherein R is a fluorine atom.

[0576]

OK:DR’U"

DOH

(3-1) o
‘N_{

0 F 8 F Step 6 0 F o o
L H —— Ci R™ (9-1)
Cl | Step 6-1

(2-3-8) (3-B) \ (4-B)

Q Q
A g bl
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[0597] Compound [XTla] may be commercially available product, or can
be synthesized separately according to a known technique. 29 It is
particularly preferably ethyl acetoacetate. The amount of compound
[Xlla] to be used is generally 1 to 10 mgl, preferably 1 to 2 mol, per 1 mol

of compound [|101%0H The reaction telyperature is general!g odgd.a00C,
f)}ﬁeferabl oC t8"50C, particularl§-prefepdibly HE-to-38C. 25 [0598]Ntep

N ~ Yot ; 100

@ I%@mééund fV] or a sal [ Whighejs 8oP-diketgest ogth be

obtgingd By reactipg compoungt] a‘salt thereof with cqfrypound 1Xl1b],

' r|1 is a malonic acid monoestér&In a solvent 30 in the préséfice of a
basé ah8 @ Bielator, and treating the Bsstiting compound with af&id.
The salt of compound [V] is as defined for the above-mentioned definition
"pharmaceutically g¢ceptable salt" of the compound of the present

id [XIIb], M is a metal atom M. Compound [XIIb] may
be commerciall ) Aable product, or can be synthesized separately
acteiny to a KNpwe ¥eChnique. Itis particularly preferably potassium
ethyl malonat& I he amount of compound [XIIb] to be used is generally 1
to 5 10 mol, prefe%lbl 2 to 4 mol, per 1 mol of compound [Ib].

Examples of the basehclude triethylamine and the like, with preference

givenp triethylamine. The amount of the base to be used is generally

1 to 10 mol, preferably 2 to 4 mol, per 1 mol of ccg{maound Lel.

10ExamBfés%ﬁh@c%%?é@?%&ﬁ&gén%: i Compdind sith as* alkyl group,

pagnesiwm () ehlosidelasyd the-tike, With’préferentafivgertoatom, X*°° is a
nesmm@l chlﬂ’l%e. e am%urrll{ ’thﬁ&hgléa\tor to b%g§

T edi .
ggnéjr%fﬁi} AT mol, 8re"-’l‘errnae[)%?1 B4 Mo , péer 1 mol%f %%anou%gd %t])j(.)tecnng

dabxamples of the solvent include alcohol solvents such as methanol,

Zg!_faj\éi n-propanol, isopropanol and the like; hydrocarbon solvents such
[bene, hexane, xylene and the like; halogenated solvents such as

dichlorofietinendatBe®) or a salt thereof can be obtained by

reacting compound (1-B) or a salt therecf with a halogenating
agent, in the same manner as in the above-mentioned Step 1.
Compound (1-B) and a salt thereof may be commercially available
product, or can be synthesized separately according to a known
technique.

Compound (2-1-B)} can be obtained by subjecting compound
(2-B) or a salt thereof tc a carboxyl-protecting reaction, in
the same manner as in the above-mentioned Step 2.

Compound (2-2-B) can be obtained by reacting compound (2-
1-B) with compound (8-1/), in the same manner as in the above-
mentioned Step 3.

Compound (2-3-B) or a salt thereof can be cbtained by
subjecting compound (2-2-B) to hydrolysis, in the same manner as
in the above-mentioned Step 4.

Compound (3-B) can be obtained by reacting compound (2-3-
B) or a salt thereof with a chlorinating agent, in the same

manner as in the above-menticned Step 5.
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tetrachloride, 1,2-dichloroethane and the like; ether solvents 20 such as
1,4-dioxane, diethyl ether, 1,2-dimethoxyethane, THF and the like; polar
solvents such as N,N-dimethylformamide (DMF), dimethyl sulfoxide,

acetonitrie,apdiiha like.-and the lkaAn ethersolvenkis pefepbleiaed via

TI-IF is more preferable. Examples of the acid include acetjc acid,

RIBOMBAC 95 acill) sifurfe adtard esie, Wih pRAERME GRBRTY™D (3-B)

hygeachieripaeith (3-1he ampurofshaacidimbe usediis naipasteady

limited. The reaction temperature is generally room temperature to,

SPIGACIBrRiERMly BOCRFBGES2 T 1A% et tie 1 gERBRAY Chitt ! an

12-hg preferably 3 hr to 8 hr. [0599] Step VII Compound [V] or a salt

thereof can be obtained by subjecting compound Xrl%dor salt thereof to a b

deacetyl&drEFERbRGH S sGIOERE ico ofditt IEe.%}".,e’lﬁetﬁ(g can be

pfpsaneraf Bpasessiicings sodivouadetaeppotassivmiasefatemb sodi¥DIa] in a

carbonate, Iithiumhh droxide and the like) or uqé er arfoacidi_c cor%dition st 6-1

(B Vifthe prasefite BPAR RAGRGER s hydtotRort 5, SftvicREd or =P

aneficsoigh agdahedikg).sub et ampunihef dhe basedo dempeadchis (4-2-B) to a

generall ]1lto 10 mol,&p?rrgf.erably 2 to 4 mol, particularly preferably 3 mol,

P ?alcﬁ]%/’( 6t61‘°&rﬁ5 d’%]. The amount of the acid to be used is

Hatgoesficularly limited. The reaction condition is preferably a basic

condition,,and the reactiqn is_particularly. preferably carried. qut in the 1 _

oresence SO Acole o B A B e ton SRl SigRgRd (478

sotvents slichtasmetfand téthamohaupropidhdl ) isoprofdre | samethadikeer as in
drocarbon solvents suchaas toluene, hexane, xylene and the like;

ha ogenatea SONVents such as Eichl'oromethane, chloroform, 20 carbon

tetrachlofidepb@adicliorémetaandandithe likedeter sepriinguchmgound (5-B)

ndoang. gy ey, 12l gxreiialic, [l rAMURR alidibe-

I the d

ike; polar solvents such ‘as acetonitrile and i

ike; water or a mixe
suiventehekddterl thelike. 25Preferable solvent is a mixed solvent of
ewggg and water. The reaction temperature is generally OC to 100C,
prefera

ly OC to 50C, particularly preferably OC to 30C.
Step 12

Compound (8) can be cbtained by subjecting compound (6-B)
to a cyclization reaction in a solvent (Step 12).

A base can be added to the reaction system, as necessary.

Examples of the base include sodium carbonate, potassium
carbonate, sodium hydroxide, potassium hydroxide, potassium
tert-butoxide, sodium hydride, potassium hydride, 1,8-
diazabicyclo[5.4.0]-7-undecene and the like, with preference
given to potassium carbonate.

The amount of the base to be used is generally 1 to 10 mol,
preferably 1 to 5 mol, particularly preferably 1 toc 2 mol, per 1
mel of compound (6-B).

Examples of the solvent include hydrocarben sclvents such
as toluene, hexane, xylene and the like; halogenated solvents
such as dichloromethane, chloroform, carbon tetrachloride, 1,2-
dichloromethane and the like; ether solvents such as 1,4-dioxane,

diethyl ether, 1,2-dimethoxyethane, tetrahydrofuran and the
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The reaction time is generally 20 hr to 120 hr, preferably 24 hr to 100 hr.
30Step VIl can be continuously performed after the above- mentioned
Step VI-1 without isolation treatment of compound [XI] obtained in the
dliove; mesltionedStepndsl dudhissease, Nha inactol contikionde (DMF),

pleterap! aé’&fl{ i Gdition, and ihe teadtion i,parjeylarly prefe abléglatate or
carrie odtin the presence of SoditmT Scétite. & amouit of e
asei tazbe siséddngenkeathclf t@d mak préfezablyizto grade partwlariywen to

ferably 3,mcl._per 1 mal of compound [I'D]. The reaction temperature is
Weﬁaé}ﬁ%%?@?ﬁ%ﬁ??gl%e

génera preferably OC to 50C, particularly preferably OC to
30C. Th&heactindimerns gempeatbt20 éir ic 1@6rwr pidferaldyR4tanoctirure to

r. [QQ00] Step VIl jcC ound [Ml] or a sal reof c obtained b
LS B RREAR ) S b imeIar it G R DR in & sovent
The salt BheompacnidiIftisres defimphforahé abbviermentiddetidefipiteberably 5
. ugjcall ! I t" f r t
o AT e e B B Bk, or

a5 ®elsynthesized separately according to a known technique. It is
%r@é%raw N,N-dimethylformamide dimethyl acetal. The amount of
compourd [XVII] to be used is generally 1 to 20 mol, preferably 1 to 10
mol, parfi@nadypreféidbly arto? 28khotrrdomotanchmpaupdinvgd by

%ﬁ@?&!@ﬁﬁ@h&?&ﬂ%@}d”?@?eﬁh%%fﬁﬁ§U%a§ LA diRXANqinder a basic

diethyl ether; 1,2-dimethoxyethane, THF and the like; hydrocarbon .
SEEASISEN (8 BlueAd D& SRGHSE [IRE, andATE liIRBCRites sodium

RRiRSRresveR 1 llyene %ﬁ?&%&%@?i%@m&mﬁwﬁéﬁ%@@%@% like)
to 100C, preferably 75C to 90C.

or under an acidic condition (e.g., in the presence of an acid
such as hydrochloric acid, sulfuric acid and the like).

The amcunt of the base to be used is generally 1 to 10 mol,
preferably 1 toc 5 mol, particularly preferably 1 to 2 mol, per 1
mol of compound (8).

The amcunt of the acid to be used is not particularly
limited.

The reaction condition is preferably a basic condition,
and the reaction is‘particularly preferably carried out in the
presence of sodium hydroxide.

Examples of the solvent include alcchol solvents such as
methanol, ethanol, n-propancl, isopropanol and the like;
hydrocarbon solvents such as toluene, hexane, xylene and the
like; halogenated solvents such as dichloromethane, chloroform,
carbon tetrachloride, 1,2-dichloromethane and the like; ether
solvents such as 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane,
tetrahydrofuran and the like; polar solvents such as N,N-
dimethylformamide (DMF), dimethyl sulfoxide, acetonitrile and
the like; water or a mixed solvent thereof and the like, with

preference given to a mixed solvent of ethancl and water.
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The reaction time is preferably 1 hr to 24 hr, preferably 3 hr to 5 hr. [0601]

30 Step IX Compound [VII] can be obtained by reacting compound

[VI1] or a salt thereof with compound [XVI] in a solvent. Compound [XVI]

may be @Mramesaiatly avatlablesyotiuet o capries syalbegiZgt sepatlohC, more

accordin a knpwn technique. 35 It is particularly preferably
EOLRRS o e

met utan-I-ol. The amount of compound [XVI] to
be used Thgemeadiyilw tdmeoliprafeedsyaktbys mdl, particalakly hr,

rl%‘%@?%ﬂo @_@qlfrpecrol gﬁcﬂlof compound [VI]. A base can be added to

e reaction’system, as necessary. 5Examples of the base include
triethylaritne; efisepidpitethkenipl, piritine, poasthan daibonae dird
e'E@rablyT@e amount of the base to be used is not particularly limited.
oExamples of the solvent include hydrocarbon solvents such as toluene,
B6%&ad, xylene and the like; halogenated solvents such as

dichioromethans £hloselommsaiban teachigndee godiaarprpginane

and the like; ether solvents such as 1,4-dioxane, diethyl ether,

Tecgivsdihdkjembhentetr dRATBAR SN @hdHhe BPIREHoldnsdiveatdsigeipcarbon
as N Mdimneiiformanpide, dAMF) dimethyl silioxdde, acatenifle 404 118 1:ike;

like; ethyl acetate or a mixed solvent thereof and the like, with preference

GER%oIoHERRES sudharditibRtendssthitire is §ER¥lalfebRte, Propyl
teraparadyreitlo2-400¢€, prefesally reamteraperaliye, o particllatlate and

preferably room temperature to 50C. The reaction time is generally 1

RPR 13 K77 pRAdBR1 e 190 IRV SRl B AHAD pRsterdsh) 1os RS ane -

the prb ebthe, reactioprsystenaiterdhedeaction isidepiefecaltanto &nd the
0602] Step X Compound [VIII] or a salt thereof can be obtained by

SR ERS CORRRRTRAT To BGRB8 TERRm ek REheHRYLKetone,

methylisobutylketone and the like; ether solvents such as 1,4-
dioxane, diethyl ether, 1,2-dimethoxyethane, tetrahydrofuran,
anisole and the like; alcohol solvents such as methancl, ethanol,
n-propancl, isopropancl and the like; polar solvents such as
N,N-dimethylformamide (DMF), N,N~dimethylacetamide (DMA},
dimethyl sulfoxide, acetonitrile, water and the like or a mixed
solvent thereof and the like, with preference given to a mixed
solvent of ethanol and water, and toluene.
[0583]

The production method of compound [I] and the production
method of compound [III] from compound [I] are shown below.

Producticn method-1

The production method of compound [I] or a salt thereof
characterized by reacting compound [II] with compound [IV] in
the presence of a metal atom M' is shown in the following scheme.

[0584]
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30 The salt of compound [VIII] is as defined for the above-mentioned

definition "pharmaceutically acceptable salt" of the compound of the

present invention. A base can be added to the reaction system, as

necessary. Examples of the basg include sodium carbonate, potassium 35

caghonhte sadiudtbydroxigé, pdtassium,hydroxide, potassium

- i potgsstrf hydride, 1,8- .

digapicyslo[5.4.0]-7-undeaahe and the like \with.preference givehto  R" o

potassi(l;{)r{rf1i carbonate. The arﬁb‘?jnt of the a%geé) %Egus 2 or®

1 to 10smal, s preferably 1 to 5 mgl, particularly preferably 1 zo X

fcmpound [VII]. Examples Bf the solent include hyBracarbon R
YAeTKyleRe ard the like; halogenated ]

NS aé,~ghloroform, carbon tetrachloride, 1,2- /c
dichloFomethane and the like; etRr solvents such as 1,4-dioxane, diethyl
ether[A] 2-dimethoxyethane, tetralijgirofuran and the like; polar solvents
such as N,N-dimethylformamide (DMF), dimethyl sulfoxide, acetonitrile
bt like; ethyl acetate or a mixed solvent thereof and the like, with

Rraterence wven tq 1N N-dipgthviornaguds. ne 408 €At ve . and each

temperature is generally room temperature to 150C, preferably 50C to
TOPBE 60ES BB G L 1nedbieBetion time is generally 1 hr to 24 hr,

5 rgg@a@ly 5 hr to 12 hr, particularly preferably 8 hr to 10 hr. 20 [0603] Step
ompound [lll] or a salt thereof can be obtained by subjecting

compourit KATIPEMAS HARERSSHE Sy drdly528n EPSBIVAt dAdera Pagkeinafter
coselitionnsg £ dn Hee Bresenceselaibase 25rpiainas podim hygroddeobtained

potassium hydroxide, lithium hydroxide and the like) or under an acidic

CONATRTE-GY in tHe pRESETREEof 4n BEIPSUGFRB hYFstoRcAtRe and an
suifyitcid andshpdikey The sakiof sermpousilds asidefinadiordietion

above-mentipned definition "pharmaceutically acceptable salt" of 30 the

10 SbEaRa BHHE pResertRERdnl 111 TR EHdARE of the base to be used
is generatynbtmh@ MalT prefevably Icenmereli patigutarhyi pegie@bhrddack, or
mok er 1 mo] of compound [VIII],C The amount of the acid to be ,
TR oGO RRT TN AAT S TAREATSLY SRR ORI technique.
dreferablyea basicl eariditiprediad i€l keabtionlis pariculady pseienally chloride.

carried oyt in the presence qf sodi mﬁyd oxide, Examples of the solvent
include a?é&oﬂ%%v%%tggugqﬁ%s l#r?e hSPITSFe%aESI,r%gp%%% ofS generally 1

15 isopfopand) apddffie ik ] hydropariark solveptpsuctl amdtluenechepaned [I1].
e S e B oo S S R an che
ddlkentsvelich gs & fedmxaneg disthytethér, J-Bdimethettethane,

The amount of the halide to be used is 0.01 to 0.1 mol,
preferably 0.01 to 0.02 mol, per 1 mol of compound [II].

20 - Examples of the alkylsilyl compound include trimethylsilyl
chloride and the like, with preference given to trimethylsilyl
chloride.

The amount of the alkylsilyl compound to be used is 0.01
te 0.1 mol, preferably 0.01 to 0.02 mol, per 1 mol of compound

25 [II].

Examples of the sclvent include ether solwvents such as

1,4~dioxane, diethyl ether, 1,2-dimethoxyethane, tetrahydrofuran

(THF) and the like; hydrocarbon solvents such as toluene, hexane
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10 tetrahydrofuran and the like; polar solvents such as
N,Ndimethylformamide (DMF), dimethyl sulfoxide, acetonitrile and the like;
water or a mixed solvent thereof and the like, with preference given to a

gdiselvental ethapolapd wager: Theteactigniemperaiiie s Breferablgolvent
0C to 100C, more 15 preferably 40C to 60C. The reaction time is

prefekEBl @5MtoS Rl NEREferBBG.SHAB Y hPrefefrathbivdfkip, the
pH of therieactippmixtye ispreiesablyrd - o28d06QdhProduciiaBraliy 1 to 20

Method-3 The production method of compound [llI] or a salt thereof

o CORRFSIRPHIY] &r 5%ah érediVbtainedIh PraBukadr Hethod-2, via

compoungh[XILwhieh is ahamuineactylic acitk2a siardeypvate)i sooc,
shown in the following scheme. [0605] 0 RO D OF? Step XIV X
NraoRBN-REIMRE iR abdc\ARE| bp 65°C-

The reaction time is generally 1 hr to 24 hr, preferably 1
hr to 12 hr, particularly preferably 3 hr to 8 hr.

The reaction is preferably carried out under argon
atmosphere or under nitrogen atmosphere, particularly preferably
under nitrogen atmosphere.

[058¢€])
Step II

Compound [IV] can be cobtained by subjecting a compound
represented by the formula [X] (hereinafter sometimes to be
abbreviated as compound [X]) to a carboxyl-protecting reaction
(e.g., esterification reaction) in an alcohol solvent under an
acidic condition, and reacting the resulting compound with a
halogenating agent.

[0587])

The carboxyl-protecting reaction can be carried out
according to a method known by those of ordinary skill in the
art.

As one example of the carboxyl-protecting reaction, an
esterification reaction is explained in the following. However,
those of ordinary skill in the art will understand that the
carboxyl-protecting reaction is not limited thereto.

[0588]
(Esterification reaction)

Compound [X] may be commercially available product, or can
be synthesized separately according to a known technique.

Examples of the acid include trifluoromethanesulfonic acid,
acetic acid, sulfuric acid, concentrated sulfuric acid and the

like, with preference given to sulfuric acid.
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[0606] wherein Pc'is a 01_4 alkyl group, Fel and Pc9 are the same or 5

different and each is a C1-4 alkyl group, or optionally form, together with

the adjacent nitrogen atom, a 5 or 6-membered heterocycle, and the other

symbols ahe asefiee debh . {81 Arsie pofl| tie€ arapaund Xk gaadeis 0.1 to

tained by _reacti ompound [Ib] or a_salt.thereof obtained i ep V of
ggb%bcﬁorr% %é:tﬁc%g-gzcg\ﬁ% c%oc?‘n%o Ad f)?llﬂﬁatir]r‘ées Seﬁﬂf]ﬁﬂgrbaeigf(:e of
a base. Qempouad{Xbv] mayherecanmerciallyavaiabie purducicon canc,
be s%nthesjjzp‘?d separately according to a known technique. 15 It is

CHTHCTARY Dreffably St 3difEhpinttoath IBES fHeiambufites to 70°C-
compourthilv¢tarbéarsedimeyerergiydé te NOymbD| preferably hig 3ppelferably 6

arrti%lélaﬂ% rgferably 1 to 2 mol, per 1 mol of compound [Ib]. Examples of

the base incltide triethylamine, N,N- 20 dilsopropylamine, potassium
darbsajte, pyridine and the like , with preference given to

-djji r ine. The amount of the base to be used is not
et Cbtt)

imited. Examples of the solvent include hydrocarbon solvents
such 25 &gaoipéae, héxdhe >hicmgeand thodikegkalbgenaletisolventsine, iodine,

IC ' hane, chl tefr ride, 1,2- .
ﬁcﬁﬁ?ﬁ%ﬁ%@? %%Qﬁkegg%ﬁgrgsgoqsg%@ 2%0 éaagﬁ%g-g%lo%(a%l%é{cedie%ﬁl n
@kef ererdimaioRyethian®IPRENSAd the like; polar solvents such as

acetonitrie angihe like;, ethyl acgiate or 2 mixed splvept thergaf anddhe

like , with preference given to toluene”5The reaction temperature is
GEE R toorh tBfhperBfke tereferably 1 to 3 mol, per 1 mol of

compound [X].

In addition, a sulfite (e.g., sodium sulfite etc.) can be
added as necessary, for the purpose of the treatment of the free
halcgen.

The amount of the sulfite tc be used is generally 1 to 5
mel, preferably 1 to 2 mol, per 1 mol of compound [X].

Examples of the solvent include alcchol solvents such as
methanel, ethanol, n-propanol, isoprecpanocl and the like;
hydrocarbon solvents such as toluene, hexane, xylene and the
like; halogenated solvents such as dichloromethane, carbon
tetrachloride, 1,2-dichloroethane and the like; ether soclvents
such as 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane, THF and
the like; polar solvents such as N,N-dimethylformamide (DME),
dimethyl sulfoxide, acetonitrile and the like, and the like. &an
alcoheol solvent is preferable and methanol is particularly
preferable.

The amount of the solvent to be used is generally 1 to 20
ml, preferably 10 to 12 ml, per 1 g of compound [X].

The reaction temperature is generally 0°C to 100°C,
preferably 20°C to 50°C.

The reaction time is generally 1 hr to 48 hr, preferably 1
hr to 12 hr, particularly preferably 1 to S hr.
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100C, preferably 70C to 80C. The reaction time is generally 1 hr to 12

hr, preferably 6 hr to 12 hr. [0608] /o Step XllI (similar to Step IX of

Production method-2) Compound [IX] can be obtained by reacting

qoigpegnd [XII1] with compound [XVI] in a solvent. Compound [XVI]

may be_commercially available product, or can be synthesized separately
ingto a known technique. 15 It is particularly preferably

(S)-2-amingngddngthyfautanr1-8l. sa1t Tha@raeunieircasapewrad XYY tBPereacting
used is gener

ally 1 to 10 mol, preferably 1 to 5 mol, particular(lj%egreferably

CEPHIC per %oV&F&brﬁB%ﬁHTﬁ%lllﬁ&X}bd& Bart Be GdtfedHd e Presence
reecHoR SYSIEPRt9S Aecessasy sdlixamplahef hebasemcifles 1igand.
triethylamine, diisopropylethylamine, pyridine, potassium carhonate and
the like. 1S TRECHRBURE0 (oL e ToekTs Tt PETUIAIG AREALLY 1 ©0
2bmxaAmplesatfdhealsbivent acladadiydreearbbngslverfis sorgbamtbl Uavg, .
hexane, xylene and th I'li?e' halggenated solvents such as ., .
diohiorork SRR LS o, AN Rardd OIS Pt IR Fakahyst such
arel thieslike letheryddldentsastetvas lpgtiedian diethyl ether,

2-dimethox et?a e, tetrahydrofuran and the 30 like; polar solvents such
;Esrﬁﬁ@%%%‘i%‘% ojf%%&.rlr%%%e(%?\%ﬁ; cfi%%%ﬁﬁgsh%kide, acetonitrile and the
likeceilotd clottate mishenixdgbolvent ttedrpaf And it Jike, with preference
%verﬁo toluen T.he reactio temperature is generally room
teﬁcpergﬁ?éltg%%%z,op% era I?/ %lm ‘?enlwlﬁrélfature to 70C, particularly
pléferhbisomiony lempdismicaps0Cadiun, Thaldaulibatimeds geaeralylliadium

t ., pr . 10,8 icularl ly:1.5 hrto5 hr.

h?o]ﬁgepﬁée{% sk Jlfr‘ﬁh R Raticanly praterably;lig
The pH of the reacfglorjf sgstel a te%%%%{regct&)né?ggpre?era ly 7 to 8. [0609]
$ip (XinA el e sgXns badlrddnrmidthbdizh legd@pound[kad bam-carbon
aaﬁé't_{'ﬂ%feﬂﬁ%D he; algained by syblecting qqmpqund [IX]1ea eyclization -
reaction in a solvent. The salt of compound [XV] is as defined for the
ghotRNMentibhed vty ipkRentaetitionly dépagthdfivamt” of the
compoung of ihepresent fweiigang include triphenylphosphine, tri(2-
tolyl)phosphine, tri(2-furyl)phosphine and the like, with
preference given to triphenylphosphine.

The amount of the ligand and catalyst to be used is
generally 0.01 to 0.1 mol, preferably 0.02 teo 0.07 mol,
particularly preferably 0.02 to 0.06 mol, per 1 mol of compound
[IV], respectively.

Examples of the solvent include ether solvents such as
1,4-dioxane, 1,3-dioxolane, diethyl ether, 1,2-dimethoxyethane,
THF and the like; hydrocarbon solvents such as toluene, hexane,
Xylene and the like; polar solvents such as l-methyl-2-
pyrrolidinone, N,N-dimethylformamide (DMF), dimethyl sulfoxide,
acetonitrile and the like, and the like, with preference given
to 1l-methyl-2-pyrrolidinone.

The amount of the solvent to be used is generally 1 to 20C
ml, preferably 10 to 15 ml, per 1 g of compound [IV].

The reaction temperature is generally room temperature to

100°C, preferably 70°C to 30°C.
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15A base can be added to the reaction system, as necessary.
Examples of the base include sodium carbonate, potassium carbonate,
sodium hydroxide, potassium hydroxide, potassium tert-butoxide, sodium
hydride, patassiyntiyskide; deB-idiazabieyele[24.Ql updesanaBng thehr to 6
like, with preference 20 given to potassium carbonate. The amount of
&base to be used is generally 1 to 10 mol, preferably 1 to 5 mol,
particulamty pretesaklychta 2 rpele perdunel eheampausd{iXinBxamplesaf
the solvent include hydrocarbon solvents such 25 as toluene, hexane,
BHEREBAG Fe The RARD MR 6N eAITOTEN §E HcHBRmEt ke Preferably
aiaeofotm reasden tetachististes 1,2- dichloromethane and the like; ether

solvents such as 1,4-dioxane, diethyl ether, 1,2-dimethqxyethane, , , ,
ety AT X TR B LGy e, Ehe TEibion mixture is
o Me-fepabiyfotnastdd (MA), 80disetbylcsultoxideraneianitrdd brci e, sodium

like; ethyl acetate or a mixed sqlvent thereof and the like , with.preference
e s DL s et
gerarhii enemrtanperaiuretthibéi{e direfeirablyabaiC thd (Dikey 60€rtbicularly
110%‘era 1 Th%r%actié)(r)‘l time is?q%anerall hr t 24Shr 9) (31‘&[9%%5 hrta(l) LEOUS
ff%r parﬁcm‘j’laﬁy prgPeransy &hre 10 1%]] ep%e\ﬁsmllar o@%epq
XEbfyR mtkatiomimethonk ) Bompound [lII] or a salt thereof can be
obtained;y.suiseiina gompoundl (Vior § sall faerept o bycialysis g -1
solvent under a basic condltlonrke.g., in the presence of a Bas such as
Sadidreiay drexibdenpotassitie masrdxicke! fifhnem [oatrokieleramd tesdlike) or
;@g%rl n acidic condition (e.g., in the JO presence of an acid such as

rochloric acid, sulfuric acid and the like). The amount of the base
tBrssiused g¥ashig-Lto 10 mol, preferably 1 to 5 mol, particularly
preferably.L 1o, 2 nal. Pe5} ot AEORPoLatIX415THe Aot f IR thereos
acid to be used is not particularly limited. The reaction condition is
predayaptynadiasit ddiditionaase ite téaotiorfisyiartibulkelyqreteablyompound [V]
cayriglomt in the RLesenceQfi spoivenayrroxide, RO AIes of hkich is
solvent include alcohol s_olvercl}s such as methanol, ethanol, n-propanol,
iSOPRSpEMS| ARl tHBYkeiRyBrochfdh SIVEARYIUREAS BItERE, AERalRe, 15 used
xdene apdithedikenhalogenated gplvenisisuch as firiliomethens, compound
chloroform, carbon tetrachloride, 1,2-dichloromethane and the like; ether
[Ia] is used as a starting material.

[0592]
4 31
; R R™ 9 R’ R ©
R o1t Step IV 95 Step V
CCT T e
32 1 2 1
R X R X
(Rﬁ)m e (Rﬁ)m 7

[r] | [la]
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25 solvents such as 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane,
tetrahydrofuran and the like; polar solvents such as N,Ndimethylformamide
(DMF), dimethyl sulfoxide, acetonitrile and the like; water or a mixed
solvent thereof and the like, Wit@ pr%ference given to a mixed solvent of
ethanol,and watgr. 30The reactipn tgmpegature is preferably Of to 10C,

mpre fireferablff 408 to 60C. The Feaétidn time is prEferably 5 Hy

3 . 'ﬁ u @BCZ

35 pl . [Examptesito6tit— Acorp cuSe QS A,

y d an ﬁnegrse rﬁmbltory
activity arqbi spproduction method thereof, and a productign Method of an
anti- HIV nt using the synthetic intermediate are sp&ﬁ' ally explained
next. Those of ordinary skill in the art will understand that the present
invention|is not limited to these Examples. /o [0612] Refgrgnge &g ample 1
Synthesis of @chIor8£2-fluorobenzylzinc bromide [0613]| [0614]

QR [XIIb]
7

@]
—Pin-
Step VI-2
jRC1O o5
G N/
RO log XV
1 . NH
5 [XVI] R o2
R ORCZ | OR
v LI L % s ke e
_ ep
R
[VI [\vi]
i R’ R o 0O S = R o o
Step X R I or®  Step XI R T OH
32 - R& N/
(F?ﬁ)m R aai\fl (Rﬁ)m <
R 1 R 1
R R
i) fit1]
[0593]

wherein R is a carboxyl-protecting group, R¥ is a carboxyl-
protecting group, R® and R“® are the same or different and each
is a Cp-4 alkyl group, or optionally form, together with the

RClO

adjacent nitrogen atom, a 5 or 6-membered heterocycle, and

R** are the same or different and each is a Cj-y alkyl group, x*
is a halogen atom, M is a metal atom M, and other symbols are as
defined above.

[0594]

Step IV
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Under an argon atmosphere, a zinc powder (3.18 g) was suspended in
tetrahydrofuran (8 ml), 1,2-dibromoethane (0.061 g, 0.32 mmol) and
trimethylsilylchloride (0.071 g, 0.65 mmol) were 20 successively added at

60C, an(_ﬂ%_ ggﬁgﬁﬁre[‘f’%f ired for 30 TR, R SPIVION e obtained }afo

3-chloro enzyl bromide (7.48 g, 32.5 mmol) in tetrahydrofuran (20
raaiasadded cropwisediolthelsoition prdgarclicirne 4o60@drRdysis in a
@géweenwaﬁ&ﬁ%&l%stﬁé%%hgswﬁeﬁﬂeﬂfqrel.5!,to Ve RSOPHONce of a base
3-chloro-2- 25 fluorobenzylzinc bromide in tetrahydrofuran. [0615]

Refeherce Exdpie vSyrmEdry oS eafsTOLR fINBASERAind éRfokige hydroxide
(9646} #Q61 7)) Lpderanargonatmpsphers @ Zinmpqwder, (1.44 Mhe

was suspended in tetrahydrofuran (3.6 ml), 1,2-dibromoethane(38 mg) and
tARRARYISRYIhIGid@ M3 nf WerSshuderlelp aided et & 6GC LANT He 2cid and

ppdure;was stirredfog 30:mine A-SQIUAAPT Bra] is as defined for the
chloro-2-fluorobenzcillchIoride (3.58 g‘) in tetrahydrofuran (9 ml) was added

HpHAsEanEaCnBtheabittidri prepBa HiRveY TheahhduRRSE fdfg salt” of
stieed-dngenpepting fard Briosprapargeeseluban of

3-chloro-2-fluorobenzylzinc chloride in 10 tetrahydrofuran. [061B]

(ExamplE155RdF 3 SynthRSisSHIBREMbES X th AR EEREE such as
[R618L10620]4AAinethgxybenzeie Bcid 63 0dhamad sHsRERIRd ke ;
acetic 20 acid (180 mL). A bromine (27.6 g)/acetic acid (60 mL)_solution

WS ERTAY 2B BPINiSe BMHE STsgaHsiGR Snd> SitBPEonteditofihg the

dropwiseraddigienathaimpdutenas stired as28Cdpl 2dyseanditke carbon
termination of the reaction was_confirmed by HPJ_(;Chénfﬂl(Jeous sr%)lution

JrotR RiiES2. fo gy dnghtoroethane an e; ether solvents

such as 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane, THF and
the like; polar solvents such as l-methyl-2-pyrrolidinone, N,N-
dimethylformamide (DMF), dimethyl sulfoxide, acetonitrile and
the like; water or a mixed solvent thereof and the like, with
preference given to a mixed solvent of l-methyl-2-pyrrclidinone
and water.

The amount of the base to be used is generally 1 to 10 mol,
preferably 1 to 2 mol, per 1 mol of compound [I'].

The amount of the acid to be used is not particularly
limited.

The reaction condition is preferably a basic condition,
and the reaction is more preferably carried out in the presence
of sodium hydroxide, particularly preferably using an agueous
sodium hydroxide solution.

The reaction temperature is generally room temperature to
100°C, preferably room temperature to 40°C.

The reacticn time is generally 1 hr to 24 hr, preferably 3
hr to 5 hr.

[0595]
Step V
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25 water (360 mL) was added dropwise to the reaction mixture. After

completion of the dropwise addition, the mixture was stirred at 25C for 1

hr. Precipitated crystals were filtered, washed 4 times with water (150 mi),

and vacutrmplvieddo [iizd Sebramsa?, é-dimethoxyhenzsie acitkas wWhitteacting
C 4]. 96%). 30 [0621] Step 2.Synthesis of methyl . | ,
éé%?né%%dlﬁ | etﬁgx)fbesn;z%%tél']ﬁ%rz%i%[ éﬁl 2 haldgetating agent in a
SELyrint2 dedivnethogy hen zoicanide il @g) hntdetornd. Sulftitée aeitit 24

‘iéﬂ Q%thSEOB@PiW'e-%x Alter G3E RS 7—%%5&“%9&% definition

Dpers.Add
coomgl(gf]io% Oit e reaction was confirmed by € reacton

Wabevofckand adjusted coppt 2nlith 2aidlfl afuebes sorprnrttydedxidae
%pilgg%taq%gg}yﬁfggtate (50 ml) was added. The organic solvent was io

évaporated from the mixture under reduced pressure. To the concentrated
residue WasTHRided atfyitdcethal (Glemi ) iand dueniixtime v phosphorus

%QJ}P&EE@{-%Q@ ain.y ery essure. To the concentrated residue.,
was added eth;'g/]l acetg?e (70 leje?g%rd tf‘?’g :rﬁgr\&fe @v];isogﬁr?%d %rrll% The Tike,
Warkfiorea fenewbtaiatuasrganicihyenys wislwaiHed successively with

watter (56 Rl b sodbin (e agensarhanate (S0l apd Ware (2 il
After washing, ethyl acetate was evaporated unhder reduced pressure to
GeBSRathY 5loretnd-2, eimeBieryBEaRdate(9t0 g2 (90%). [0524] 208tept
3anprhesis pf methyl 5-(3-chloro-2-fluorobenzyl)-2,4- dimethoxybenzoate
[0625] 25 [0626] Under a nitrogen atmosphere,
tris(dibeH5\ARIcHebeBiEhTBRTASRIND) Y388 M) andaisigsnastiepagent, a
M were addedionbieky (49 BibLNEoMF) etc.) can be added as

necessary.

The amount of the base to be used is not particularly
limited.

Examples of the solvent include hydrocarbon solvents such
as toluene, xylene and the like; halogenated solvents such as
dichloromethane, chlecroform, carbon tetrachloride, 1,2-
dichloroethane and the like; ethyl acetate and the like, with
preference given to toluene.

The reaction temperature is generally room temperature to
100°C, preferably 50°C to 100°C, particularly preferably 70°C to
90°C.

The reaction time is generally 1 hr to 10 hr, preferably 1
hr to 3 hr.

[0596]
Step VI-1

Compound [XI] or a salt thereof, which is a P-diketoester,
can be obtained by reacting compound [Ib] or a salt thereof and
p-ketoester compound [XIIa] in a solvent in the presence of a
base. The salt of compound [XI] is as defined for the above-
mentioned definition “pharmaceutically acceptable salt” of the

compound of the present invention,
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30 mixture was stirred at room temperature for 1 hr. A solution of methyl
5-bromo-2,4-dimethoxybenzoate (5.0 g) obtained in the above-mentioned
Step 2/1-methyl-2-pyrrolidinone (40 mL) and a solution (23.4 g) of 29%

3-chloro-ggflyprobenzyzingbrogude iri1§£%wdr9%§aa%e%&%§}w%mpoums

added dropwise at room s temperature. After dropwise addition, the

MixtGre wB3 SRR 650 R3IZA St LoRTpIBRGH- BRI R iBRdvADe Like.

confirmeg by-HEL G tencopling Bg 1gacion prslEeeqgiuene (75 mL)
and 12.5% aqueous ammonium chloride solution (50 ml) were added, and

the mixtuFBSvaSSHEuGHly DRrdPERd He BRUBEES Idferdpae ntly 1 to 10 mol,

Jiscardeds Theorggnis layer waswashed suecessiyrlmath 28%0.aqueous
ammonium chloride solution (25 mL), twice with 2% aqueous

ethylene@%ATIRe DI RorF B /) Wldtthtos Hfss GithRh bV EstnL§uch as

Aftamuashinge theasQlyenhwas pamergtedsendeigaduced e sty eltoigive
methyl 5-(3-chloro-2- /5 fluorobenzyl)-2,4-dimethgxybenzoate (6.B1 g).
FHETRERARERPAdETH iR StEp FOBYT ] Step PX2/Gntiasis P and the

5 (kehlaigibfuatohenzyd }-2ehtineinaxybenaeictzoacitd 0828k, [662%on
25Methyl 5-(3-chloro-2-flugrobenzyl)-2,4-dimethoxybenzoate wa

FHESHFEGF 1P R opdndi RO S 2 14RE 2B uEBhs Sobftim RydFSxigeL vents

sobaiora 830 ) diascadded dibe iyixtusehwas stirpddim@htord-bhand, THFE and
completion of the reaction was confirmed by HPLC. After cooling the
gt o

reABt MR8 18 To S e et atite" 38 laTst 851 ShtAg (DME)
(Ai0grwas adderh Afths Stiideg cthetniXtereawas fiterad ksingqpawdeor a mixed
S osnereot ind the TR ALY USVEYSE ¥B10e an
water, or ethanol is preferable and a mixed solvent of toluene
and water is more preferable.

[0597])

Compound {XIIa] may be commercially available product, or
can be synthesized separately according to a known technique.
It is particularly preferably ethyl acetoacetate.

The amount of compound [XIIa] to be used is generally 1 to
10 mol, preferably 1 to 2 mol, per 1 mol of compound [Ib].

The reaction temperature is generally 0°C to 100°C,
preferably 0°C to 50°C, particularly preferably 0°C to 30°C.
[0598]

Step VI-2

Compound [V] or a salt thereof, which is a P-diketocester,
can be obtained by reacting compound [Ib] or a salt thereof with
compound [XIIb], which is a malonic acid moncester, in a solvent
in the presence of a base and a chelator; and treating the
resulting compound with an acid. The salt of compound [V] is as
defined for the above-mentioned definition “pharmaceutically

acceptable salt” of the compound of the present invention.

In compound [XIIb], M is a metal atom M.
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(5 mL)/water (5 mL) solution, and combined with the filtrate. Water (20 mL)
and hexane (20 mL) were added to the obtained filtrate and, after stirring,

~ the organic layer was removed. The aqueous layer was washed again with

hexane EQmbdnbhe SrAGCUSIaYET Wanee€o9led; available product, or
methylisopropylketone (50 mL) was added while adding 2 mol/L

RedroeBIictidddig SbRABrEERAAA) PP R HCEGE. Aﬁgeﬁtﬂalaa&tiaﬁ?méique-

mixtyLe waststisechat P demparatireapddhe afusenislaxenwaste .
discarded. The organic layer was washed twice with 10% brine (20 mL).

After 10 TRRIRPURE &GRS RIapSated uhdePfedfet pREGRERR LY 1 to
gyerns {3-chlase=i-Huokp e nzy 1) Znd-djmethoxybepzois RcadddSgdigits ] .

81%, from methyl 5-bromo-2,4-dimethoxybenzoate obtained in Step 2% ,
[0630]2§%ﬁ@8%§§yﬂﬁé§ﬂ?opase include triethylamine and the like,

fBrehieer2funreb ez - 4 4-dimathexyhenzei. acid chloride  [0632]
Under a nitrogen atmo -(3-chloro-2-fluorohenzy

here, 5 1)-
2 i R T ARt 5 e RGBT o1 EaRb A ko 10 moL,
Pt Y 4DMEF goneertraiian): 34-pprjoThiefytehiotdads (b1 g) was

added dropwise to this sqlution at 75C. After stirring at 75C for 1 hr
CompletBRTRNE SeSaic R e T T P LT MG 4 AR FaiRREnd such
tiomd eikaridenWEle evaporatdd underraduddackpreseird. pakwfaed@0e given to

mL) was, adcd?%qg}o the concentrated residue, and the mixture was

maane st LCRloriae., .
CSCeTitrate ain 30 undert reduced pressure to give

5-(3-chlarbe2-fimoroitenzy 1)2e4 ctlielethoxy ien uwic asieﬁchl.erig‘engslmlgy 1 te 10
e oRARE S Rigroboriy  JoL e o et e AerH ahrs o) T,

which waxdmpitys uséd il¢hesnexestepl {0638} tep @b Sy rihdsisf etipdch as
%%%fﬁﬁ% oros2HlRsaRe N :gdn SimeIXNRR Y B S BOPIARIOR e ;
hydrocarbon solvents such as toluene, hexane, xXylene and the
like; halogenated solvents such as dichloromethane, carbon
tetrachloride, 1,2-dichloroethane and the like; ether solvents
such as 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane, THF and
the like; polar solvents such as N,N-dimethylformamide (DMF},
dimethyl sulfoxide, acetonitrile and the like, and the like. An
ether solvent is preferable and THF is more preferable.

Examples of the acid include acetic acid, hydrochleric
acid, sulfuric acid and the like, with preference given to
hydrochloric acid. .

The amount of the acid to be used is not particularly
limited.

The reaction temperature is generally room temperature to
100°C, preferably 60°C to 80°C.

The reaction time is generally 1 hr to 12 hr, preferably 3
hr to 8 hr.

[0599]
Step VII
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[0635] Under a nitrogen atmosphere, THF (5.23 g) was slowly added
dropwise to a suspension of anhydrous magnesium chloride (3.45 g) in
ethyl acetate (30 mL). After completion of the dropwise addition, the

mixture wegssiies at15Cfon2 s 1e dissoter 15 aihyskobs aghesibn
chloride, The solution was ddfd dro wi%e?[to aﬁﬁice-cg susp((g_\insiontofl 1
POt &th iR AT 5% Hrarfts FrtivyIERTAE W AP Fin GRyF =Y -aton
aeetate (20 il )a Aftel deapwisededdiiobatbecsuspedsioowasavarmedto the
70C. To the S#Sé)e}glsion was.slowly added dro vyéiggéa suspensiqn of acid

D6 Thionde Sotafned i the Shove: mentioned teep i TRF &P 708" A grEtate’
sonhpleticreattveadtropwide Additi dmy themikdierenvascigréd ke Y0€rfonfider an

h(rj .a&d thceo%%mgletion of the reacti%@lwasr%osnfgmedol%yyPla%i %Nsuch s
ﬁy&roc‘ﬁlonc aci ](38 rrgs was adde d?oﬁmseetoctﬁe reaction MixtUre
bhpdepicelconlings and, theWSEmbitarewad stirrettaticormcempanagtutdéorlike) .

0.5 hr. arganic layer at ed su vely wi

water (DD QUTe Gt SO8 Shin oLt (O Mi b £ 10 mol,
wetdie@sonhy). After thenvdshing théeoleentwas efapeiatyd Jmiet, per 1 mol

5@}g§gp%qggﬁur&f$luene (25 mL).was added to the concentrated 30
residueand t

e mixture was concentrated again under reduced pressure
to give éthy FYBLhidrothduamistrizy 12 ssed is not particularly
dimethoxypheny1)-3-oxopropionate (5.52 g). [0636] Step 7 Synthesis of
ethyl 2-(5-(3-chloro-2-fluorobenzy1)-2,4-
dimethoXYise FAAAY B dincemgidmipoat By Rees 0P AY[Ge IR Mmderandition,

DiFpaan.atrasRnerR, eyl 3:Pi(G8RlPI 2 10f e rably carried out in the
fluorobenzy1)-2,4-dimethoxypheny1)-3-0xopropionate 2/2.76 g) and

RERS§Rf@hyiforatsihide diRfdtAYRacetal (1.36 g) were dissolved in toluene.
This solgtigpwasstiied AL9aCIPEAP hrnanddae completiongitheits such as

reaction was confirmed by HPLC. The reaction mixture was cooled to
PSOMABMper&ithens biva aRbhRsidr 13 sppopancl and the like;

Re@rGoahiorer 2sturoneszul-3 4 dimeiioxyRenzuddnd, xylene and the

dimethylaminoacrylate in toluene. The reaction mixture was directly used
ﬁ}ﬁﬁgngﬁ%ggﬁpﬁﬁﬁ@]solvents such as dichloromethane,” chloroform,

carbon tetrachloride, 1,2-dichloromethane and the like; ether
solvents such as 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane,
tetrahydrofuran and the like; polar solvents such as

acetonitrile and the like; water or a mixed solvent thereof and
the like.

Preferable solvent is a mixed solvent of ethanol and water.

The reaction temperature is generally 0°C to 100°C,
preferably 0°C to 50°C, particularly preferably 0°C to 30°C.

The reaction time is generally 20 hr to 120 hr, preferably
24 hr to 100 hr.

Step VII can be continuously performed after the above-
mentioned Step VI-1 without isolation treatment of compound [XI]
obtained in the above-mentioned Step VI-1.

In this case, the reacticn condition is preferably a basic
condition, and the reaction is particularly preferably carried
cut in the presence of sodium acetate.
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Step 8 20 Synthesis of ethyl 2-(5-(3-chloro-2-fluorobenzy1)-2,4-
dimethoxybenzoy1)-3-((S)-1-hydroxymethyl-2- methylpropylamino)acrylate
[0640] [0641] Under a nitrogen atmosphere, L-valinol (1.05 g) was

added torthe eeRstinn wixtweoHakedis tbe ahave-nentienediep 7L to 10 mol,

After_stirrjing at room temperature for 3 hr, the completion of the reaction

RES RSy BPL G AT ATBAIE JoF By fedloadadie™ 1 ™ol

teftheoreastind niikture and, after stirring, the toluene layer was separated.

The tolugne layer was further washed successively with 1 mol/L
u

hydrochio?R Ja¢Es M), SFERT{E5 WD), 59 AeRebas Sodium = 100°C
byemgemsatbatatersoloten,(1pant) andavaier fhe flnakifter the wasisoec.

toluene was /g evaporated.under reduced pressure, toluene mL) was

acdod 1 o SRR e B i, QSR T eD Wihs Sondétnia Drsferably

ddaimruricerlr@@uced pressure to give ethyl 2-(5-(3-chloro-2-

E#%h nzyl)-2,4-dimethoxybenzoyl)-3-((S)-1-hydroxymethyl-2-
ethylpropylamino)acrylate (3.48 g). This was directly used in 15 the next

Stegp [0642] Step 9 Synthesis of ethyl 2-(5-(3-chloro-2-fluorobenzy1)-2,4-

dimeth0&%9{%%&)—67&(?-&i(t%rtg)ﬁ)@dmg éﬁfg%an be obtained by

silanyloxym 2-methylpropylamino)acrylate [0643] [0644] 25Under a
neegenaintestetadeti] 295-@-ckalbto-Phereof with compound [XVII] in

Huarohenzy1)-2-4;dinetoxybengay 3 (Sh-Nydroymatyi 25y £or the
methylpropylamino)acrylate obtained in the above-mentioned Step
above-mentioned definition “pharmaceutically acceptable salt” of
the compound cf the present invention.

Compound ([XVII] may be commercially available product, or
can be synthesized separately according to a known technique.

It is preferably N,N-dimethylformamide dimethyl acetal.

The amount of compound [XVII] to be used is generally 1 to
20 mel, preferably 1 to 10 mol, particularly preferably 1 to 2
mol, per 1 mel of compound [V].

Examples of the scolvent include ether scolvents such as
1,4-dioxane, diethyl ether, 1,2-dimethoxyethane, THF and the
like; hydrocarbon solvents such as toluene, hexane and the like,
and the like, with preference given to toluene.

The reaction temperature is generally 20°C to 100°C,

preferably 75°C to 90°C.
The reaction time is preferably 1 hr to 24 hr, preferably

3 hr to 5 hr.
[0601]

Step IX

Compound [VII] can be cbtained by reacting compound [VI]
or a salt thereof with compound [XVI] in a solvent.

Compound [XVI] may be commercially available product, or
can be synthesized separately according to a known technique.
It is particularly preferably {(S)-2-amino-3-methylbutan-1-cl.
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8 and imidazole (646 mg) were added to THE (9.4 mL). A solution (2.39
g) of tert-butyldimethylsilyl chloride in 50% toluene was 30 added dropwise
to the solution at 50 - 70C. After completion of the dropwise addition, the

mixture vrag stfedrat 90r- é8fadatddr{aud the sopplaten of heyegactonly 1 to
gﬁs cog;firmed %/ gELC. The reaction mixture was cooled, THF
AR w

19 mL
S0 oRrE b Boneltohn, BHEL SR e WS RERRY L t0 2

parlitioped. 3 Thelorganilayeumas waghed twice with 10% brine (24 mL).

After W&ih(? , THF Wag eva%%r%ted under reducedégressure, toluene (21

mL) was a siftothie CSh@htated fedi 8ef:§ﬁl&1fﬁ hiSAP& s 25 necessary.
concentresethagak widehedoeed prastwedotgive ahgrudaipiegduct. This

153 purlied .oy comatoeapy o (et aeelate/orane (/2V)
fludrebenzyl)-2,4-dimethoxybenzoyl)-3-US)-1-(tertbutyldimethylsilanyloxy
methyl)-2-methylpropylamipg)acrylate (3.62 g, vield 79.7%, from .
bt R R o R ol AR
4)izs bekllow oil. /5 [0645] Step 10 Synthesis of

1-[(S)-1-fert-butyldimethylsilanyloxymeth !_‘)7-12-
oty O 5 . cHore 3 Tt SRy T oS5G5 0f, Solvents such

dinytirquenslind:8:earbexyliclacid ethyl ester 20 f@846la ]G lated solvents

raqi ethyl-2-(5-63-chlorQ-2- :
HOEE, S7AE008 SRRSO RSO, corsacmiorice, 1,2
ﬁé@wmtmmmﬁ-lehylptéwtamManMatqum gpwasd-dioxane,
addeq, t%l'ﬂ?a%‘i,(l% mudﬁﬂgtqg;g gL garbanafe BAAMP AN, and the

tetra-n-butylphosphonium bromide (1.09 g) were adde(?.( After stirring at
1ide fopo2aw, RALVABRYIpHEBpAGNNINT 30 teitiad foBBagmidad (AYR) ,

Bﬁﬁg§$¥ﬂC§H¥¥3§§&é4rHQEW@ﬁ3€¥¥¥gL§HHi%ﬁgmﬁﬁkgkog PagiAR e or

was contirmed by HPLC. The reaction mixture was cooled, then aflowed to
EoB1i8s8oRPikTRpéraiherepd PR (thenl)ikad 10vsbrinegisnanyraegéven to
addedEhe mixture was stirred and partitioned. The organic layer was 5

washed twice with 10% brine (16 ml). After the washing, THF was
evaporafetPui@eretRiccBgRassgiebyilé gaerally room temperature to

L elhudinesinpumalivl 2neiprondl Geblon 2

- fluorobenzy1)-7-m o0xo-1,4-dihydroguinoline-3-carboxylic aci

BiFSFesar g £30Md trRBsyas- Buafiéd® byESumn
The reaction time is generally 1 hr to 12 hr, preferably 1

hr to 8 hr, particularly preferably 1.5 hr to 5 hr.

The pH of the reaction system after the reaction is
preferably 7 to 8.
[0602]
Step X

Compound [VIII] or a salt therecf can be cbtained by
subjecting compound [VII] to a cyclization reaction in a solvent,
The salt of compound [VIII] is as defined for the above-
mentioned definition “pharmaceutically acceptable salt” of the
compound ¢f the present invention.

A base can be added to the reaction system, as necessary.

Examples of the base include sodium carbonate, potassium

carbonate, sodium hydroxide, potassium hydroxide, potassium
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_to chromatography (ethyl acetate/hexane (2v/3v)) to give 1-[(S)-1-
(tert-butyldimethyl-silanyloxymethyl)-2-methylpropy1]-6-(3-
chloro-2-fluorobenzyl)-7-methoxy-4-oxo-1,4-dihydroguinoline-3-
tarboxiplic agitdethysesteutO By drd deeldodd 69s) iasnatyetiondehité sehd.

5 [064B] St Synthesis of . .

et Al L I LI TR L G
hosxpA-dxo-petdisyitnog wiaokoes: €arboxylic acid 20 [0649] [0650]

1-1(S)-d:(tert- imethyl-silanyloxymethyl)-2- 25 .

oty TRUGTIE VUE ICRAMICHIONES 1o Jgemeratly 1 to 10 mol,
gihyBeslidgline-Becarbogylic peidtethyllastby (0@ frpakdyadded t8 mol, per 1

jsopropyl .6 sand 1N sodium hydroxide (3.6 mL) was added.
Yo B T08 1A

After stirrin , the completion of the reaction was confirmed
by HPLCG xR teactivh 3henigniesnds coslbddantvdivesairiorosiedvents such

tonp dempgLature. n., Heptane (5 rath@ﬁeadffﬂean%a?fw SHILRAG, @Sl\éents

mixture was partitioned. Thé aqueous layer was washed with n-heptane (
Agh38%, FAyardariiems BirRN@O0EP vkratde b imnagesaesialeride, 1,2-

Aeihylisaprarykaions{0HnL) wagaddad,and, ARLSIEUNGIBE SSOIXMUIE 41 oxane,

was partitioned. The organic layer was washed successively with 8.5%

ad6EbYS sBERRF hydrogehicipbbraiedsiansn (S avrpiavdnes)peNand the
hygochiic,acid by coniaiing sodium ghiuide (20 mgld 180 ,

brine (5 mL). After the washing, methyllsoproglketone was evaporated

Ghuer retiucedlEstsurefrgRRIc-ti-tRIcBR-Ihsrobey 1 1hyd)-2cetate or

BysrymalBY ydimethdpessy U malBox #e0XQrdtd preference given to
dihh\{;jrqquinoline-3-carboxyllc acid (680 mg, yield 99.3%§as a yellow-white

Yol dimet iyl eampBiAf obtained in Example 1, Step 11 was identified
is as compeupd{&0).dA68npe rherRroperty-4aia-of the flecoreppiidture to
in each step is as follows. E0652] 20 LTabIe 1
150°C, preferably 50°C to 100°C or 60°C to 110°C.
The reaction time is generally 1 hr to 24 hr, preferably 5

hr to 12 hr, particularly preferably 8 hr to 10 hr.
[0603]

' Step XI

Compound [III] or a salt therecf can be obtained by
subjecting compound [VIII] or a salt thereof to hydrolysis in a
solvent under a basic condition {e.g., in the presence of a base
such as sodium hydroxide, potassium hydroxide, lithium hydroxide
and the like) or under an acidic condition (e.g., in the
presence of an acid such as hydrochloric acid, sulfuric acid and
the like). The salt of compound [III]) is as defined for the
above-mentioned definition “pharmaceutically acceptable salt” of
the compound of the present invention.

The amount of the base tc be used is generally 1 to 10 mol,
preferably 1 to 5 mol, particularly preferably 1 to 2 mcl, per 1
mel of compound ([(VIII].

The amount of the acid to be used is not particularly
limited.

138



10

15

20

25

Structural formula 111-N11R MS (ESI)1144-i A0 0 OH Br O (Step 1)
(DMSO-d6,300MHz)8 (ppm) : 3.91(s,310,3.95 (s,3H),6. 78(s,111) ,7.
85(s,111),12. 47(s,110. 261 0 a O Br Ilir0, (Step 2) (DMSO-d6,300MHz)8

(ppm) : THES (56346389 (KNO1LB166(s,31 b6 fedEhlil ) Bsd Hjogdbtion,

3&54%£Q0r§§é%f%h is particularly preferably carried out in the
presence of sodium hydroxide.

Examples of the solvent include alcohol solvents such as
methanol, ethanol, n-propancl, isopropancl and the like;
hydrocarbon solvents such as toluene, hexane, xylene and the
like; halogenated solvents such as dichlcocromethane, chloroform,
carbon tetrachloride, 1,2-dichloromethane and the like; ether
solvents such as 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane,
tetrahydrofuran and the like; polar solvents such as N,N-
dimethylformamide (DMF), dimethyl sulfoxide, acetonitrile and
the like; water or a mixed solvent thereof and the like, with
preference given to a mixed solvent of ethanol and water.

The reaction temperature is preferably 0°C to 100°C, more
preferably 40°C to 60°C.

The reacticn time is preferably 0.5 hr to 12 hr,
preferably 0.5 hr to 3 hr.

In the workup, the pH of the reaction mixture is
preferably 3 - 5.

[0604]
Production Method-3

The production method of compound [III] or a salt thereof
from compocund [Ik] or a salt thereof cbtained in Production
method~2, via compound [XIII] (which is a 3-amincacrylic acid
ester derivative), is shown in the following scheme.

[0605]

O
| ORC?
RC{. ) 3
4 k) N R RO Q
R R O | g R o7
= 4 % [Xiv] " OR
L Lo bee
- R X N7
&R Step XIT Gk e
m

6] ° [XII1)
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(Step 3) (DMS0O-d6,300Mhz)6 (ppm) : 3. 71 (s,311),3. 86 (s,310,3.

87(s,3M),3. 89 (s,2H),6.71 (s,111), 7. 06-7. 16(m,211),7.34-7. 48 (m,11-1)

,7.51 (s,111). 339 0 0 OH ish FO MilICI (Step 9) (DMSO-d6,300MHz)6

(pde)’N§2 86 (s,311),3. 87 (3,3H),3. 89 (5,21-1),6. 69 (s,111),7.,09-7. 1@

(mh'}? 39754 ,IC7.9(11.3250aFOOWICI5(Stéb6) o
50-d6 36 (D (t,emi Ber #1Y7) 3. B3te 2073953
(s,11-1),7. 10-7. 15

65$ [Table 2] (RO, &,

4

964 #B, 8§II|jI4 07 £
45 0n,111),7.8 n(s 111)

5
‘Step XV R @ O Jﬁ/U\OH
" K2

(R0, )

[11]
[0606]

wherein RY is a Cr4.alkyl group, R®® and R®® are the same or
different and each is a Cj-4 alkyl group, or optionally form,
together with the adjacent nitrogen atom, a 5 or 6-membered
heterocycle, and the other symbols are as defined above.
[0607]

Step XII

Compound [XIII] can be obtained by reacting compound [Ib]
or a salt therecf cbtained in Step V of Production method-2 with
compound [XIV] in a solvent in the presence of a base.

Compound [XIV] may be commercially available product, or
can be synthesized separately accerding to a known technigue.
It is particularly preferably ethyl 3-dimethylamincacrylate.

The amount of compound [XIV] to be used is generally 1 to
10 mol, preferably 1 to 3 mol, particularly preferably 1 to 2
mol, per 1 mol of compcund [Ib].

Examples of the base include triethylamine, N,N-
diisopropylamine, potassium carbonate, pyridine and the like ,
with preference given to N,N-diiscpropylamine.

The amount of the base to be used is not particularly
limited.

Examples of the sclvent include hydrocarbon solvents such
as toluene, hexane, xylene and the like; halogenated sclvents
such as dichloromethane, chloroform, carbon tetrachloride, 1,2-

dichloroethane and the like; ether solvents such as 1,4-dioxane,
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Structural formula iii_NE P.18(551)WE /,S10 CIL ONH 01..i Sc' 00i 411.1
(Step 9) (DMSO-d6, 400MHz)5 (ppm); 0.00-0. 01 (m, 611), 0. 79-1. 00
(m,1011),0. 85 (s,911),1. 88-1. 94 (m,in),3. 30-3.34 (m,1B),3. 60-3. 90
dihs8i)y B. 62 810]3. B4{$81ho:58(Ean6 S TEFLHN. 1(0rE. 15w, 2H)olar
55380 @MAE 0 - 241119710 2H2)- 622 ﬂ'.'}lces,l /e%k%}ﬁ‘ acetate or a
mixed solvent thereof and the like , with preference given *o
toluene.

The reaction temperature is generally room temperature to
100°C, preferably 70°C to 80°C.

The reaction time is generally 1 hr to 12 hr, preferably 6
hr to 12 hr.
[0608)
Step XIII (similar to Step IX of Production method-2)

Compound [IX] can be obtained by reacting compound [XITI]
with compound [XVI] in a solvent. )

Compound [XVI] may be commercially available product, or
can be synthesized separately according to a known technique.
It is particularly preferably (S)-2-amino-3-methylbutan-l-ol.

The amcunt of compound [XVI] to be used is generally 1 to
10 mol, preferably 1 to 5 mol, particularly preferably 1 to 2
mel, per 1 mol of compound [XIII].

A base can be added to the reaction system, as necessary.

Examples of the base include triethylamine,
diisoprepylethylamine, pyridine, potassium carbonate and the
like.

The amcunt of the base to be used is not particularly
limited.

Examples of the solvent include hydrocarbon sclvents such
as toluene, hexane, xylene and the like; halogenated solvents
such as dichloromethane, chloroform, carbon tetrachloride, 1,2-
dichloromethane and the like; ether solvents such as 1, 4-dioxane,
diethyl ether, 1,2~dimethoxyethane, tetrahydrofuran and the
like; polar solvents such as N,N-dimethylformamide (DMF),
dimethyl sulfoxide, acetonitrile and the like; ethyl acetate or
a mixed solvent thereof and the like, with preference given to

toluene.

141



i¢

15

20

25

30

1110 0 F 00" a (Step 10) (DMS0-C16,300MHz)5 (ppm): 0. 00 (d,611,3=3.
4112), 0.81 (s,91-fl,0. 85 (d,3H,3=6. 7Hz),1.25 (d,3H, J=6. 711Z) ,1.33
(,311,J=7. 1Hz),2. 40-2. 48 (m, in),3.93 -3.97(m,111),4. 06(s,31-1),4.09-4.
15 (m,30h4é. 2633 ¢in, 2Ehpe 80:4r82 {4, HEhe ¥a23-¢. 366m,2hperature to
H),7.53-7. 57(m,111), 7, 97 (s,111),8. 66 (s 10. 590 OH L 1100H
LG Kt A, BETRRAIE (o] U 7 PR ST ILAT LY
prEfe rBHI6, dididnd =bedidéd 2} 2136022 £B5(F0LL1),3.75- 3.85
(m,111),3,96- in,111),4.04.(s,311), 4. s,210.4. 80-4. m,110.,5,
o5, sulS re Pl e S Bl 10 B B Reranty 1
I8 050(sf1 1), 8. 8 (sl tulptdy preferably 1.5 hr to 5 hr.
The pH of the reaction system after the reaction is
preferably 7 to 8.

[0609]
Step XIV (similar to Step X of Production method-2)

Compound [XV] or a salt thereof can be obtained by
subjecting compound [IX] to a cyclization reaction in a solvent.
The salt of compound [XV] is as defined for the above-mentioned
definition “pharmaceutically acceptable salt” of the compound of
the present invention.

A base can be added to the reaction system, as necessary.

Exampies of the base include sodium carbonate, potassium
carbonate, sodium hydroxide, potassium hydroxide, potassium
tert-butoxide, sodium hydride, potassium hydride, 1,8-
diazabicyclo[5.4.0]-7-undecene and the like, with preference
given to potassium carbonate.

The amount of the base to be used is generally 1 to 10 mol,
preferably 1 to 5 mol, particularly preferably 1 to 2 mol, per 1
mol of compound [IX].

Examples of the solvent include hydrocarbon solvents such
as toluene, hexane, xylene and the like; halogenated solvents
such as dichloromethane, chloroform, carbon tetrachloride, 1,2-
dichloromethane and the like; ether solvents such as 1,4-dioxane,
diethyl ether, 1,2-dimethoxyethane, tetrahydrofuran and the
like; polar solvents such as N,N-dimethylformamide (DMF),
dimethyl sulfoxide, acetonitrile and the like; ethyl acetate or
a mixed solvent thereof and the like , with preference given to
N,N-dimethylformamide.

The reaction temperature is generally room temperature to

150°C, preferably 50°C to 100°C or 6€0°C to 110°C.
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(s, in). 448 [0654] The analysis conditions of HPLC used in the

&Doves mentioned Example 1 are described in the following. HPLC

analysis conditions analysis method 1 (Example 1, Step 1 - Step 3)

analysisTionditeaErsdalnmnieMi302yBriem £15¢ Ihuhxe 4oy i by, (YiMEferably 5
lumn erature: 40C .magbile phase; ile phase A: % aqueous

BRI s STt g S I AL T A

beétdrjtrile solution 5 gradient program [0655] [Table 3] time

Step XV (similar to Step XI of Production method-2)

Compound [III] or a salt therecf can be obtained by
subjecting compound [XV] or a salt thereof to hydrolysis in a
solvent under a basic condition (e.g., in the presence of a base
such as sodium hydroxide, potassium hydroxide, lithium hydroxide
and the like) or under an acidic condition (e.g., in the
presence of an acid such as hydrochloric acid, sulfuric acid and
the like).

The amount of the base to be used is generally 1 toc 10 mol,
preferably 1 to 5 mol, particularly preferably 1 to 2 mol, per 1
mcl of compound [XV].

The amcunt of the acid tc be used is not particularly
limited.

The reaction condition is preferably a basic condition,
and the reaction is particularly preferably carried out in the
presence of sodium hydroxide.

Examples ¢f the solvent include alcohol solvents such as
methanol, ethanol, n-propanol, isopropancl and the like;
hydrocarbon solvents such as toluene, hexane, xylene and the
like; halogenated solvents such as dichloromethane, chloroform,
carbon tetrachloride, 1,2-dichloromethane and the like; ether
solvents such as 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane,
tetrahydrofuran and the like; polar solvents such as N,N-
dimethylformamide (DMF), dimethyl sulfoxide, acetonitrile and
the like; water or a mixed solvent thereof and the like, with
preference given to a mixed solvent of ethanol and water.

The reaction temperature is preferably 0°C to 100°C, more
preferably 40°C to 60°C.

The reaction time is preferably 0.5 hr teo 12 hr,
preferably 0.5 hr to 3 hr.

In the workup, the pH of the reaction mixture is
preferably 3 - 5.
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[Examples]

[0611]
A compound useful as a synthetic intermediate for an anti-

HIV agent having an integrase inhibitory activity and a
production method thereof, and a production method of an anti-
HIV agent using the synthetic intermediate are specifically
explained next. Those of ordinary skill in the art will
understand that the present invention is not limited to these
Examples.
[0612)
Reference Example 1
Synthesis of 3-chlorco-2-fluorobenzylzinc bromide
[0613]

F F

Cl Br C

ZnBr

[o614]

Under an argon atmosphere, a zinc powder (3.18 g) was
suspended in tetrahydrofuran (8 ml), 1,2-dibromoethane (0.061 g,
0.32 mmol) and trimethylsilylchloride (0.071 g, 0.65 mmol) were
successively added at 60°C, and the mixture was stirred for 30
min. A sélution of 3-chloro-2-flucrobenzyl bromide (7.48 g,
32.5 mmol) in tetrahydrofuran (20 ml) was added dropwise to the
solution prepared above at 60°C. The mixture was further stirred
under heating for 1 hr to give a solution of 3-chloro-2-
flucrobenzylzinc bromide in tetrahydrofuran.

[0615]
Reference Example 2

Synthesis of 3-chloro-2-fluorobenzylzinc chloride

[0616]

F F
cl cl
j@/\o} \©/\Zn0|
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[0617])

Under an argon atmosphere, a zinc powder (1.44 g) was
suspended in tetrahydrofuran (3.6 ml), 1,2-dibrcmcoethane (38 mg)
and trimethylsilyl chloride (43 mg) were successively added at
60°C, and the mixture was stirred for 30 min. A solution of 3-
chloro-2-fluorcbenzylchloride (3.58 g) in tetrahydrofuran (9 ml)
was added dropwise at 60°C to the solution prepared above. The
mixture was further stirred under heating for 1 hr to prepare a
solution of 3-chloro-2-fluorobenzylzinc chloride in
tetrahydrofuran.

[0618]

(Example 1)

Step 1

Synthesis of 5-bromo-2, 4~dimethoxybenzoic acid

[0619]
00 b0
Tl —— Ll

[0620]

2,4-Dimethoxybenzoic acid (30.0 g) was suspended in acetic
acid (180 mL). A bromine (27.6 g)/acetic acid (60 mL) solution
was slowly added dropwise to the suspension and, after
completion of the dropwise addition, the mixture was stirred at
25°C for 2 hrs, and the termination of the reaction was confirmed
by HPIC. An agqueous solution of sodium sulfite (2.10 g) and
water (360 mL) was added dropwise to the reaction mixture.
After completion of the dropwise addition, the mixture was
stirred at 25°C for 1 hr. Precipitated crystals were filtered,
washed 4 times with water (150 mL), and vacuum dried to give 5-
bromo-2, 4-dimethoxybenzoic acid as white crystals (41.2 g) (96%).
[0621] '
Step 2
Synthesis of methyl 5-bromo-2,4~-dimethoxybenzoate
[0622]
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[0623]

5-Brome-2, 4-dimethoxybenzoic acid (10.0 g) and con.
sulfuric acid (2.4 g) were added to methanol (80 mL). After
reaction at 70°C for 5 hr, completion of the reaction was
confirmed by HPLC. The reaction mixture was cooled and adjusted
to pH 7 with 2 mol/L agqueous sodium hydroxide soluticn, and
ethyl acetate (50 mL) was added. The organic solvent was
evaporated from the mixture under reduced pressure. To the
concentrated residue was added ethyl acetate (50 mlL), and the
mixture was concentrated again under reduced pressure. To the
concentrated residue was added ethyl acetate (70 mL), and the
mixture was stirred and partitioned. The obtained organic layer
was washed successively with water (50 mL), 5% sodium
hydrogencarbonate (50 mL) and water (50 mL). After washing,
ethyl acetate was evaporated under reduced pressure to give
methyl 5-bromo-2,4-dimethoxybenzoate (9.4 g) (90%).
[0624]
Step 3
Synthesis of methyl 5-(3-chloro-2-fluorcbenzyl)-2,4-
dimethoxybenzoate

[0625]

N

[0626]

Under a nitrcgen atmosphere,
tris{dibenzylideneacetcne}dipalladium(0) (318 mg) and
triphenylphosphine (286 mg) were added to THF (40 mL), and the

mixture was stirred at room temperature for 1 hr. A solution of
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methyl 5-bromo-2,4-dimethoxybenzoate (5.0 g) obtained in the
above-mentioned Step 2/l-methyl-2-pyrrolidinone (40 mL) and a
solution {23.4 g) of 29% 3-chloro-2-fluorobenzylzinc bromide in
tetrahydrofuran were successively added dropwise at room
temperature. After dropwise addition, the mixture was stirred
at 65°C for 2 hr, and ccmpletion of the reaction was confirmed by
HPLC. After cooling the reaction mixture, toluene (75 mL) and
12.5% aquecus ammonium chloride solution (50 mL) were added, and
the mixture was thoroughly stirred and the aqueous layer was
discarded. The organic layer was washed successively with 25%
aqueous ammonium chloride sclution (25 mlL), twice with 2%
aqueocus ethylenediamine solution (25 mL) and three times with
10% brine (25 mL). After washing, the solvent was evaporated
under reduced pressure to give methyl 5-(3~-chloro-2-
fluorobenzyl) -2, 4-dimethoxybenzoate (6.81 g). This was directly
used in the next step.

[0627])

Step 4

Synthesis of 5-(3-chlorc-2-fluorobenzyl) -2, 4~-dimethoxybenzoic

acid

[0629]
Methyl 5-(3-chloro-2-fluorcbenzyl)-2, 4-dimethoxybenzoate

‘was dissolved in isopropanol (20 mL), and 1 mol/L aqueous sodium

hydroxide solution (30 ml) was added. The mixture was stirred

at 70°C for 3 h, and completion of the reaction was confirmed by
HPLC. After cooling the reaction mixture to room temperature,
activated carbon (Sirasagi A) (1.0 g) was added. After stirring,
the mixture was filtered using powder cellulose {KC FLOCK). The

reaction container and the filter were washed with isopropanol
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phase B 10 [0656] flow rate: 1.0 mL/min detection: UV 220 nm

analysis time: 55 min [0657] 25 analysis method 2 (Example 1, Step 4 -

Step 8) analysis conditions column: Inertsil CDS-80A 5 pm (150 mm x

4% nin feldtEdl FBiencesdaticakinn ardpetaibiaiecdG 20inehide phaseate.

i R o Mo T R e
filtrate and, after stirring, the organic layer was removed.

The aqueous layer was washed again with hexane (20 mL). The
aqueous layer was ice-cooled, methylisopropylketone (50 mlL) was
added while adding 2 mol/L hydrochloric acid solution (10 mL)
dropwise at 10°C. After the addition, the mixture was stirred at
room temperature and the agquecus layer was discarded. The
organic layer was washed twice with 10% brine (20 mL). After
washing, the solvent was evaporated under reduced pressure to
give 5-(3-chloro-2-fluorobenzyl)-2, 4-dimethoxybenzoic acid (4.8
g, yield 81%, from methyl 5-bromo-2, 4-dimethoxybenzoate obtained
in Step 2).

[0630]

Step 5

Synthesis of 5-(3-chloro-2-fluorobenzyl)-2,4-dimethoxybenzoic

acid chloride

[0631]

[0632]

Under a nitrogen atmosphere, 5-(3-chloro-2-fluorobenzyl)-
2,4-dimethoxybenzoic acid (4.7 g) was dissolved in DMF/toluene
solution (25 mL) (DMF concentration: 300 ppm). Thionyl chloride
(2.1 g) was added dropwise to this soluticn at 75°C. After
stirring at 75°C for 1 hr, completion of the reaction was
confirmed by HPLC. Toluene and excess thionyl chloride were
evaporated under reduced pressure. Toluene (20 mL) was added to
the concentrated residue, and the mixture was concentrated again
under reduced pressure to give 5-(3-chloro-2~-fluorobenzyl)-2,4-
dimethoxybenzoic acid chloride (5.07 g). THF (15 mL) was added
thereto tc give a suspension of acid chloride (5-(3-chloro-2-
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fluorcbenzyl) -2, 4-dimethoxybenzoic acid chloride) in THF, which
was directly used in the next step.

[0633]

Step 6

Synthesis of ethyl 3-(5-(3-chloro-2-fluorobenzyl)-2,4-
dimethoxyphenyl)-3-oxopropiocnate

[0634]

’ 0
6 lJQI — HDB , 1 N

[0635]

Under a nitrogen atmosphere, THF (5.23 g) was slowly added
dropwise to a suspensiocn of anhydrous magnesium chloride (3.45
g) in ethyl acetate (30 mL). After completion of the dropwise
addition, the mixture was stirred at 75°C for 2 hr to dissolve
anhydrous magnesium chloride. The solution was added dropwise
to an ice-cold suspension of potassium ethyl malonate (4.94 g)
and triethylamine (4.40 g) in ethyl acetate (20 mL). After
dropwise addition, the suspension was warmed tc 70°C. To the
suspension was slowly added dropwise a suspension of acid
chloride obtained in the above-mentioned Step 5 in THF at 70°C.
After completion of the dropwise addition, the mixture was
stirred at 70°C for 0.5 hr, and the completion of the reaction
was confirmed by HPLC. 2N hydrochloric acid (30 mL) was added
dropwise to the reaction mixture under ice-cooling, and the
mixture was stirred at room temperature for 0.5 hr. The organic
layer was separated and washed successively with water (25 mL),
twice with 5% sodium hydrogencarbonate (25 mL), and water (25
mL). After the washing, the solvent was evaporated under
reduced pressure, toluene (25 mL) was added to the concentrated
residue and the mixture was concentrated again under reduced
pressure to give ethyl 3-(5-(3-chlorc-2-flucrcobenzyl)-2,4-
dimethoxyphenyl)-3-oxopropionate (5.52 g).
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[0636}
Step 7
Synthesis of ethyl 2-(5-(3-chloro-2-fluorcbenzyl)-2, 4-

dimethoxybenzoyl)~-3-dimethylaminoacrylate

[0637]

[0638]
Under a nitrogen atmosphere, ethyl 3-(5-(3-chloro-2-

fluorobenzyl) -2, 4-dimethoxyphenyl)-3-oxopropionate (2.76 g) and
N,N-dimethylformamide dimethyl acetal (1.36 g) were dissolved in
toluene. This solution was stirred at 95°C for 10 hr, and the
completion of the reaction was confirmed by HPLC. The reaction
mixture was cooled to room temperature to give a sclution of
ethyl 2-(5-(3-chloro-2-fluorobenzyl)-2,4-dimethoxybenzoyl)-3-
dimethylaminocacrylate in toluene. The reaction mixture was
directly used in the next step.

{0639]

Step 8

Synthesis of\ethyl 2-(5-(3-chloro-2~fluorobenzyl)-2, 4-
dimethoxybenzoyl)-3-((S)-1-hydroxymethyl-2-

methylpropylamino)acrylate
[0640]
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Under a nitrogen atmosphere, L-valinol (1.05 g) was added
to the reaction mixture obtained in the above-mentioned Step 7.
After stirring at room temperature for 3 hr, the completion of
the reaction was confirmed by HPLC. 1 mol/L hydrochloric acid
5 (15 mL) was added to the reaction mixture and, after stirring,
the toluene layer was separated. The toluene layer was further
washed successively with 1 mol/L hydrechloric acid (15 mL),
water (15 mL), 5% aqueous sodium hydrocgencarbonate solution (15
mL) and water (15 mL). After the washing, toluene was
10 evaporated under reduced pressure, toluene (10 mL} was added to
the concentrated residue, and the mixture was concentrated again
under reduced pressure to giwve ethyl 2-(5-(3-chloro-2-
fluorobenzyl) -2, 4-dimethoxybenzoyl) -3-( (S) -1-hydroxymethyl-2-
methylpropylamino)acrylate (3.48 g). This was directly used in
15 the next step.
[0642]
Step 9
Synthesis of ethyl 2-(5~(3-chloro-2-fluorobenzyl)-2,4-
dimethoxybenzoyl)-3-((S)~1-(tert-butyldimethyl-

20 silanyloxymethyl)-2-methylpropylamino)acrylate
[0643]

[o644]}

25 Under a nitrogen atmosphere, ethyl 2-(5-(3-chloro-2-
fluorobenzyl) -2, 4~dimethoxybenzoyl) -3~ ( (8) ~1-hydroxymethyl-2-
methylpropylaminoe)acrylate obtained in the above-menticned Step
8 and imidazele (646 mg) were added to THF (9.4 mL). A solution
(2.3% g) of tert-butyldimethylsilyl chloride in 50% toluene was

30 added dropwise to the solution at 50 - 70°C. After completion of
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detection: UV 220 nm analysis time: 55 min [0660]

the dropwise addition, the mixture was stirred at 50 - 70°C for 3

hr, and the completion of the reacticn was confirmed by HPLC.
The reaction mixture was cooled, THF (19 mL} and 10% brine (24
mL) were added and, after stirring, the mixture was partitioned.
The organic layer was washed twice with 10% brine (24 mL).
After washing, THF was evaporated under reduced pressure,
toluene (21 mL) was added to the concentrated residue, and the
mixture was concentrated again under reduced pressure to give a
crude product. This was purified by column chromatography
(ethyl acetate/hexane (1v/2v)) to give ethyl 2-(5-(3-chloro-2-
flucorcbenzyl) -2, 4-dimethoxybenzoyl) -3-((S)-1-(tert-
butyldimethylsilanyloxymethyl)-2-methylpropylamino)acrylate
(3.62 g, yield 79.7%, from 5-(3-chlorc-2-fluorcbenzyl)-2,4-
dimethoxybenzoic acid cobtained in Step 4) as a yellow oil.
[0645]

Step 10

Synthesis of 1-[(S)~1~(tert-butyldimethylsilanyloxymethyl)-2-
methylpropyl] -6~ (3-chloro~-2-~fluorobenzyl) -7-methoxy-4-oxo-1, 4-

dihydroquinecline-3-carboxylic acid ethyl ester

[0646]

[0e47]

Under a nitrogen atmosphere, ethyl 2-(5-(3-chloro-2-
fluorcbenzyl) -2, 4-dimethoxybenzoyl)-3-((S)-1-(tert-
butyldimethylsilanyloxymethyl)-2-methylpropylamino)acrylate (2.0
g) was added to toluene (12 mL), and potassium carbonate (444
mg) and tetra-n-butylphosphonium bromide (1.09 g) were added.
After stirring at 110°C for 22 hr, tetra-n-butylphosphonium
bromide (0.55 ¢), and then potassium carbonate (44 mg) were
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analysis method 3 (Example 1, Step 9 - Step 11) /o analysts conditions
column: Inertsil ODS-80A 5 gm (150 mm x 4.6 mm i.d.) (GL Sciences Inc)
column temperature: 40C mobile phase: mobile phase A: 0.01%

agueaus A selHiionhemenie phaseBa0ldh Ty aggtonitiiRa0byoRpLC .
%aaedIgggg?gé?lmm[g?g&lg%kgg 5c]:ct>lorqeed, thc(a)n5 é?.]?c?w%%dfgo cocl tc room
temperature, and THF (16 mL) and 10% brine (16 mlL) were added.
The mixture was stirred and partitioned. The organic layer was
washed twice with 10% brine {16 mL). After the washing, THF was
evaporated under reduced pressure to give crude 1-[(8)-1-(tert-
butyldimethyl-silanyloxymethyl)-2-methylpropyl] -6-(3-chloro-2-
fluorobenzyl) -7-methoxy-4-oxo-1, 4-dihydroquinoline-3-carboxylic
acid ethyl ester as a solid. This was purified by column
chromatography (ethyl acetate/hexane (2v/3v)) to give 1-[(8)-1-
(tert-butyldimethyl-silanyloxymethyl)-2-methylpropyl]-6-(3-
chloro-2-fluorobenzyl) -7-methoxy-4-oxo-1, 4-dihydroquinoline-3-
carboxylic acid ethyl ester (937 mg, yield 49.6%) as a yellow-
white sclid.

[0648]

Step 11

Synthesis of 6-(3-chloro~2-fluorobenzyl)-1-[(S)-1-hydroxymethyl-
2-methylpropyl] -7-methoxy-4-oxo-1, 4-dihydroquinoline-3-

carboxylic acid

[0649]

[0650]

l—[(S)—l—(tert—butyldimethyl—silanyloxymethyl)—2—
methylpropyl]-6- (3-chloro-2-fluorobenzyl)-7-methoxy-4-oxo-1, 4~
dihydrogquinoline-3-carboxylic acid ethyl ester (900 mg) was
added to isopropyl alcchol (3.6 mL), and 1IN scdium hydroxide
(3.6 mL) was added. After stirring at 70°C for 3 hr, the
completion of the reaction was confirmed by HPLC. The reaction
mixture was cooled, and allowed tc cool to room temperature. n-
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Heptane (5 mL) was added and, after stirring, the mixture was
partitioned. The aqueous layer was washed with n-heptane (5 mlL).
35% Hydrochloric acid (400 mg) was added to the agqueous layer,
methylisopropylketone (10 mL) was added and, after stirring, the
mixture was partitioned. The organic layer was washed
successively with 8.5% aquecus sodium hydrecgencarbonate scolution
{5 mL) (3 times), 0.5N hydrcchloric acid (5 mL) containing
sodium chloride (250 mg), and 10% brine (5 mL). After the
washing, methylisopropylketone was evaporated under reduced
pressure to give 6-(3-chloro~2~flucrobenzyl)-1~-[{S)~-1-
hydroxymethyl-2-methylpropyl] -7-methoxy-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid (680 mg, yield 95.3%) as a
yellow-white solid.

The compound obtained in Example 1, Step 11 was identified
as compound (10).
[ce51}

The property data of the title compound in each step is as

follows.

[0652]

[Table 1]
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70 70 50 50 30 20 20 70 phase A mobile
structuxal I-NMR MS(ESI) M+
| (DMSO-d;, 300MHz) 6 (ppm): 3.91 (s, 3H), 3.95
0 0
: :@'YOH (s, 3H), 6.78(s, 1H), 7.85(s, 1H), 12.47(s, 1H). 261
"
Q
(Step 1)
. (DMSO-d,, 300MHz) & (ppm): 3.75(s, 3H), 3.89
_0 0
i ]@;{0 (s, 3H), 3.96(s, 3W), 6.80(s, 1), 7.86(s, H). 215
r ~
0
(Step 2)
(DMSO-d,, 300MHz) & (ppm): 3.71(s, 3H), 3.86
(s, 31), 3.87(s, 3H), 3.89(s, 2H), 6.71(s, 1H), 339
7.06-7.16(m, 2H), 7.34-7.48(m, 1H), 7.51(s, 1H).
(DMSO-ds, 300MHz) & (ppm): 3.86(s, 3H), 3.87
(s, 3H), 3.89(s, 2H), 6.69(s, 1H), 7.09-7.16 325
(m, 2H), 7.39-7.46(m, 1H), 7.69(s, 1H).
| (DMSO-d,, 400MHz) & (ppm): 1.21(t, 3H,
J=14. 4Hz), 3.83(s, 2H), 3.85-3.90(m, 8H), 395

Cl

(Step 6)

4.07(aq, 24, J=14.4Hz), 6.72(s, 1), 7.10-7.15
(m, 2H), 7.42-7.45(m, 1H), 7.52(s, 1H).

[0653]
[Table 2]
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stopped 30 30 50 50 70 80 80 30 phase B

(Step 11)

3.85(m, 1H), 3.95-4.10(m, 1H), 4.04(s, 3H),
4.12(s, 2H), 4.80-4.95(m, 1H), 5.15-5.25(m 1H),
7.10-7.20(m, 1H), 7.20-7.25(m, 1H), 7.40-
7.55(m, 2H), 8.05(s, 1H), B8.89(s, 1H), 15.4

(s, 1H).

Structural IH-NMR MS(ESI) M+
(DMSO-d,, 400MHz) & (ppm): 0.00-0.01(m, 6H),
>L,S"Lo 0.79-1.00(m, 10H), 0.85(s, 9H), 1.88-1.94 622
P 6\;‘”5\ (m, 1H), 3.30-3.34(m, 1H), 3.60-3.90(m, 6H),
Y 0y 3.62(s, 3H), 3.84(s, 3H), 6.58(s, 1H), 6.87
) F o9 (s, 1), 7.10-7.15(m, 2H), 7.38-7.42(m, 1H),
ol 7.91(d, 1§, J=10.5Hz).
(Step 9)
(DMSO-d,, 300MHz) & (ppm): 0.00(d, 6H, J=3.4Hz),
,Sfi-o 0.81(s, OH), 0.85(d, 3H, J=6.7Hz), 1.25(d, 3H, 590
5 ‘\lNk J=6.7Hz), 1.33(t, 3H, J=7.1Hz), 2.40-2.48(m,
1H), 3.93 -3.97 (m, 1H), 4.06(s, 3H), 4.09-4.15
(m, 3H), 4.20-4.33(m, 2H), 4.80-4.82(m, 1H),
7.23-7.36(m, 2H), 7.37(s, 1H), 7.53-7.57(m, 1H),
7.97(s, 1H), 8.66(s, 1H).
(DMSO-d,, 300MHz) & (ppm): 0.73(d, 3H, J=6.7Hz),
1.16(d, 3H, J=6.4Hz), 2.30-2.55(m, 1H), 3.75~ 448

[0654]

The analysis conditions ¢f HPLC used in the above-

5 mentioned Example 1 are described in the following.

HPLC analysis conditions

analysis method 1 (Example 1, Step 1 - Step 3)

analysis conditions

column: AM=-302 5 pum (150 mm x 4.6 mm i.d.) (YMC)
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20

20 [0662] flow rate: 1.0 mL/min detection: UV 220 am analysis time: 65
Next, the compound of the present invention represented

min [0663]

by the formula [1], which is useful as a synthetic intermediate for an

antbgi\éﬂge@é}@g@gﬂ}g@eg@%e inhibitory activity and a s production

method thereof, and a

syRtRetiEintERTsiale

mobile phase B:

gradient program

:

present
inyentionisraidirited By thgse &Exappigs. [0664] io (Example 2) Step |
Synthesis of 3-chloro-2-fluorobenzylzinc bromide [0665]

0.01% TFA acetonitrile soclution

roduction method of the anti- HIV agent using the

fetEp @il exlaibll. REHRAR,

[0655])
[Table 3]
time
. 0 5 15 20 35 45 55 56 65
(min)
mobile
70 70 50 50 30 20 20 70
phase A
stopped
mobile
30 30 50 50 70 80 80 30

phase B

[0656)

flow rate: 1.0 mL/min

detection: UV 220 nm

analysis time: 55 min
[0657]
analysis method 2 (Example 1, Step 4 - Step 8)
analysis conditions

column: Inertsil ODS-8CA 5 pum (150 mm x 4.6 mm i.d.) (GL

Sciences Inc)

column temperature:

40°C

mobile phase: mobile phase A: 0.01% TFA agueous solution

mobile phase B: 0.01% TFA acetonitrile solution

gradient program

[0658]
[Table 4]
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Under an argon atmosphere, a zinc powder (3.18 g) was
suspended in tetrahydrofuran (8 ml), 1,2-dibromoethane (0.061 g, 0.32
mmol) and trimethylsilyl chloride (0.071 g, 0.65 mmol) were 20
successively added at 60C, and the mixture was stirred for 30 min. A
solution of 3-chloro-2-fluorobenzylbromide (7.48 g, 32.5 mmol) in

tetrahydrofuran (20 ml) was added dropwise at 60C to the solution
prepared above. Thé mixturg was further stirred unfler hea ing for 1 hrto
g(i}ﬁg)solution dt 3-¢hlovo-2f 28 HluadroBéhzylzidé bromfide in 25 56 65
tetrahydrofutan—Step-H-Synthesis-ot S-bromoe-2-flugro-4-methoxybenzete
ﬁlf-i@hi@(hyl est%[0667.ﬂo [C 66@&] ¥Vhlle t&rrirg lérbde icz% oolin
e selfariclacid (14 ml) wajs added dropwise to methanol (840 ml). Then,
%{gggdﬁoé& nethoxybhenzoic lacid (70.0 g) was adde{ and tHe mixtufe was | Stopped
stirred at 65C faginl4|hr3After cgaling trgpreactmn nixtae, $ baamine @52
§NRAE aldeH dropulise thereto withlstirringlunder ite-cooling. Afte
dropwise addition, the mixture was allowed to warm to room temperature
ﬁ%g&ied for 20 hr. Water (840 ml) and sodium sulfite (71.9 g) were
ccesSively added. After the addition, the mixture was further stirred for 2
hif boid they8 précitatethdrystals were collected by filtration. The filtrated
crag@é we gwﬁ%@vl with water (210 ml), and dissolved in toluene
(560 m%. 'll'ée toluene solﬁﬁlon was washed successively with 5% aqueous
scdiaAvisydrogenearfdnatd solution (280 ml) and water (280 ml, twice).
IB anic layer was /5 concentrated under reduced pressure and
-metHyl-2-pyrrolidinone (700 ml) was added to the residue to allow
@iR3eNHbA YW S-Brohiiariisrol4-nfdthbxyhenZdiercid inethyl ester
sQlutions s dhgiGompaund was identified as the title compound by
HPLC. HPLC conditions: 20 column: Inertsil ODS-80A (4.6x150 mm) (GL
Scieptesninclneovbié brae8803 03 %mauédds A sdluionmmbbile )  (GL
Bhass Ba -Gl TFA-MeCN solution flow rate: 1 ml/min
column temperature: 40°C
mebile phase: mobile phase A: 0.01% aqueous TFA solution
mobile phase B: 0.01% TFA acetonitrile solution
gradient program
[0661])
[Table 5)
time
_ 0 5 15 20 35 45 65 66 75
(min)
mobile
70 70 50 50 30 20 20 70
phase A
. stopped
mobile
30 30 50 50 70 80 80 30
phase B
[0662]
flow rate: 1.0 mL/min
detection: UV 220 nm
analysis time: 65 min
158




column temperature: 40C 25 analysis time: 35 min gradient time(min):0 10
20 35 36 45 mobile phase A: 70 50 20 20 70 Stop mobile phase B: 30 50
80 80 30

[0663]

Next, the compound of the present invention represented by
the formula [I], which is useful as a synthetic intermediate for
an anti~HIV agent having an integrase inhibiteory activity and a

5 production method thereof, and a production method of the anti-
HIV agent using the synthetic intermediate are specifically
explained. However, the present invention is not limited by
these Examples.

[0664]
10 (Example 2)

Step I
Synthesis of 3-chlorco-2-fluorobenzylzinc bromide
[0665]
F F
< \@ﬁsr cl \@\Zn&‘
15
[0666]

Under an argon atmosphere, a zinc powder (3.18 g) was
suspended in tetrahydrofuran (8 ml), 1,2-dibromcethane {(0.061 g,
0.32 mmol) and trimethylsilyl chloride (0.071 g, 0.65 mmol) were

20 successively added at 60°C, and the mixture was stirred for 30
min. A solution of 3-chloro-2-fluorobenzylbromide {(7.48 g, 32.5
mmol} in tetrahydrofuran (20 ml) was added‘dropwise at 60°C to
the solution prepared above. The mixture was further stirred
under heating for 1 hr to give a solution of 3-chlocro-2-

25 fluorobenzylzinc bromide in tetrahydrofuran.

Step II

Synthesis of 5-bromo-2-fluoro-4-methoxybenzoic acid methyl ester

[0667]

30
[0668]
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Stop 30 [0669] Step Il Synthesis of

5-(3-chloro-2-fluorobenzyl)-2-fluoro-4- methoxybenzoic acid methyl ester

[0670] [0671] Under a nitrogen atmosphere,
tris(diberigylideneadetehe)yli paleiunhd¢e)- (563 p@anddopheayipfosphinecid (14
(308 guers,suscessiyely added (o melhyi2ryroliginone (aQ mywith o o -
stirring af room temperature, and the mixturé was stirréd for I hr. A
sohitiorkgbsizono-2<figor(74-nlethbxybenzoidatimbthilee stéxt ure was

prepared in_ Example 2, 19.Step Il, in_L-methy1-2-pyrroljdinone and.a .
RSt 2 s Arohbr By in b G oA e R BRI 37 mixeure,
Stepriiiretetrbhy dedfuras wedd sdcdessivelyeadderdtopwisé hAfisritheing under

Wi ifjon, ixt ir fo r_ax le 0
Sr{](g gregg??r? ?lnqiturg%egr]g a&%%%%er%??égg ?)n ] ar%ﬁ {5@%@%%(]83&? 11lowed
rAmieRiTm Thltga st RmMpRYEBOYR|) 2dl $lelmhadreémasfinke. THeatexr (840

YRNICIaYSLWASWASGE SUCCEAPIMElY W2 0 aQUeQUS JIMONIURLY . After

chloride solution (490 ml), 2% aqueous ethylenediamine solution (490 ml,

i) AR 09 hrifd @490 Wil KR ce R Affeithbevasting ree $overt Was and the
qoncentated upden-¢d raduced pressie Bty acetate (103mhand pe

heptane (420 ml) were added to the residue to allow recrystallization to

dvd BTSRRI HEYERAb OB LY 2SR o a-HREt bk Pe ASIE BieiP Afbti) - and

estalsd068 gib{iec!@f_@e@é’)- (5 6NV R(DMROA8, 3MUMEIZ) (SRR was washed
3.79(s.3H). 3.86(s.31i), 3.06(s.2H), 25 7.03(d.1H.J=12.8Hz), 7.14(m,2H),

PUSGRIATHVY o0 (Wi 128 ATRE IS (EST NI Ry foragEXERMIe 8 Solution
Syrgbesis of £1B8-ghlose-2¢figarapenzyly-d=((S)-1rmurgxynsethy3@yer was

2-methyl ropyé%—?-methoxy-4-oxo-1,4-dihYdroquinoIine)-3- carboxylic acid |
[667SEHER FOSyHiAES sTFHERenRFs SERES i zy TRO bt 4-pyrrol idinone
methmxbenzais acdddb t Ghe residue to allow dissolution to give

S5-bromo-2-fluoro-4-methoxybenzoic acid methyl ester sclution.
The compound was identified as the title compound by HPLC.

HPLC conditions:

column: Inertsil ODS-80A (4.6x150 mm) (GL Sciences, Inc.)
mcbile phase A: 0.01% aqueous TFA solution
mobile phase B: 0.01% TFA-MeCN solution

flow rate: 1 ml/min

column temperature: 40°C

analysis time: 35 min

gradient

time (min): 0 10 20 35 36 45

mobile phase A: 70 50 20 20 70 Stop

mobile phase B: 30 50 80 80 30 Stop

[0669]

Step III

Synthesis of 5-(3-chloro-2-fluorobenzyl)-2-fluorc-4-

methoxybenzoic acid methyl ester

[0670]
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Cl1 5[0675] 5-(3-Chloro-2-fluorobenzy1)-2-fluoro-4-methoxybenzoic
acid methyl ester (100 g) obtained in Example 2, Step Il was 10 dissolved
in 1-methyl-2-pyrrolidinone (500 ml), and 2.5% V/W aqueous alkali

solution prépared from ON-aqueous sodium hydféxide solution (54.7 ml)
Brd.water (1926 ml) was added gropuise with stitring at room
tgm - fter the-gkopwise 3§ ixture was stirred for 3.5 hr,
idifiel by as dropwise additioh of22N-hydrdchloric acid (240 ml) with

ar ac
stirring at room temperature. The precip|tated crystals were stirred for 2 hr
and collected by filtration. The filtrate was washed with 50% methanol
3@¢eqys solution (100 ml) and dried at an outer temperature of 70C to

give 5- 3-chIorc-2-f|uprobenzylgj-tz-fluorc- 20 4-methoxybenzoic acid (89.4
g, yield 95965, BHONTRRERFSB-IR 5866/ F1z)(8)ppm: 3.85(s,3H),
%9&%@&%&%&@&&@%&%8%,)Hzl.ﬁéml%ld)i,&ném(m,aﬁ%@ g) and
7.60(d,1H,J=8.8Hz), 12.8(s,1H). MS(ESI):W313 25 [Q676] Step V _ 3
SR R O ERIIE s Had ool T AUTE TP ety fargg, o 1-methyl
chiprae- QG AA IR0 (86T8hl) with stirring at room temperature, and
5-(3-Chloro-2-fluorobenzyl)-2-fluoro-4-methoxybenzoic.acid ) A
ﬁir{gjd’%%%p‘ﬁswgysﬁ Sgng&ﬁ in1 toﬂﬁéne%S(? ow%fffi&%’rﬁ%l thét%gﬁ clﬁc?ﬁnge 2
(8126 ghwhsnaddeskgtonwiss at £61-d7 TELAfter 8the drppefseraddiiionfExample 2,

the mixture was stirred for 1 hr and concentrated under r ed RIESSHI®_chioro-
'%Iﬁgrﬁl%ojh%) %/?vanéeéqc}ilaédég) ert;e%qf&l?gngr? thaenr%ifé{tu%1 t/iv%s chiore
@ntentrateeagginzimdetrecnidd pesparced horrdéichrepwas dissoiesd iy in
toluene (30 mb to aive a_solution. of 51(3-Ghloros3- of g %gg-_ZJIgg{._cgfl-th
1 m%%&% Oegn%ﬁ%ck‘ﬁ%ﬁ e %uge%é. “T%ys \%vgéggjent%ie% as the title ©
ehropeiie by diRkECoHPLEheondikionseSeawe as therétPle@ cBRiidiering hr and

the apoye-mentioned Example 2, 3tep |l LXePL N0+ o1 vene (560 m1) and
d‘fet?‘uy‘le gly, a

amine-MeCN solution was used as mobile phase B. Accordin
T2 dfeth@qméde forammptHiatitichdapoimdsnas deesctdd8erd] and the

mixture was stirred. The organic layer was washed successively
with 25% aqueous ammonium chloride solution (490 ml), 2% agqueous
ethylenediamine solution (490 ml, twice) and 10% brine (490 ml,
twice). After the washing, the solvent was concentrated under
reduced pressure. Ethyl acetate (105 ml) and heptane (420 ml)
were added to the residue to allow récrystallization to give 5-
(3-chloro—2—fluorobenzyl)—2—fluoro—4—methoiybenzoic acid methyl
ester (106.8 g, yield 79.4%).

H-NMR (DMSO-dg, 300MHz) (8)ppm: 3.79(s,3H), 3.86(s,3H), 3.96(s,2H),
7.03(d,1H,J=12.8Hz), 7.14{m,2H), 7.45(m,1H), 7.64(d,1H,J=8.1Hz).
MS (ESI) :M*327
[0672]

(Example 3)

Synthesis of 6— (3-chloro-2-fluorobenzyl)-1-{ (S) ~1-hydroxymethyl-
2-methylpropyl)-7-methoxy-4-oxo-1, 4-dihydroquinoline) -3-
carboxylic acid

[0673]
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Step VI-2 Synthesis of 3-(5-(3-chloro-2-fluorobenzy1)-2-fluoro-4-
methoxypheny1)-3-oxopropionic acid ethyl ester 20 [0680] OF00 01 [0681]
Triethylamine (9.71 g) and magnesium chloride (7.61 g) 25 were

ssiyely added to a suspension of potassium ethyl malonate (10.8 g)
in tetrahydrofuran with stirring at room temperature. After stirring at 60 -
ﬁygﬁgﬁfé§h@§iQﬂdﬁﬁQB}oro—z—fluorobenzyl)—2~fluor -4-

aré3168I8rBaZr iy orohanzy 1)-2-fluoro-4-methoxybenzoyl chloride prepared
in Step_V in toluene was added dropwise, and 30 the mixture was further

d6dd dor 30 min. After cooling, toluene (50 ml) and 2N hydrochloric acid
Hure was stirred for
‘ ts1;(50 m2), 5%
3 50 ml) again, and
the organi©layer wals concentrated underfeddted pressure. Toluene (50
ml) was addied to the residue, and the mixture was concentrated under
reduced pressure. The residue was dissolved 5 in toluene (50 ml) to give a
folgtien of 3-(5-(3-chloro-2-

fluorobenzy1)-2:fluoro-4.methoxypheny1)-3-oxopropionic,acid.ethyl ester _. ,
in toluenréz._ﬁﬁi_szq{@i? fders if%%uéasi( &%eﬁ%ey)(l:ir%oﬁ%ﬂqﬁ:f H%’LH&? B %%enzoa.c acid
catditydns Sane gl edh PoBtednditions:irEtteraieveé loSheptidddd was

xample 2, Step I, except that 10% diethylamine- N_spjuti as sa v/u
Eslesds §?‘r’ﬁc%iIler%#as%egép%\%c%ramé[r?gl iethylamide formmé)f’ ti?aeﬂitﬁlle ' /
campowsd aldsadetesteldi fC682p Btgra véidl 1 6royntBlsizpfecus sodium
-(5-(3-chlpro-2-fluptobenzyl)-2-flyqro-4- 192 1 dded
%é%éo%/%%zgﬁﬁqg}dpl%e%%érﬁirELoligcria/ |cd ag%téetﬁyl(este'r Efoé[3n8 ] Ow(?FSOOaCI ©
20-{Q88uje with asdulutidmofat room temperature. After the dropwise

St eliproshluns Li2sfluqrodsmethoxyphenyil)-3-axpropioii i ed by
acid ethyl ester prepared In Step VI-2 In toluene was added dropwise at 75
d3sEWLAe addition of 2N-hydrochloric acid (240 ml) with stirring

at room temperature. The precipitated crystals were stirred for
2 hr and collected by filtration. The filtrate was washed with
50% methanol aqueous solution (100 ml) and dried at an outer
temperature of 70°C to give 5-(3-chloro-2-fluorobenzyl)-2-fluoro-
4-methoxybenzoic acid (89.4 g, yield 93.4%).

'H-NMR (DMSO-ds, 300MHz) (8)ppm: 3.85(s,3H), 3.94(s,2H),
6.98(d,1H,J=12.8Hz), 7.15(m,2H), 7.44(m,1H), 7.60(d,1H,J=8.8Hz),
12.8(s,1H).

MS (ESI):M'313

[067¢6]

Step V

Synthesis of 5-(3-chloro-2-flucrobenzyl)-2-fluoro-4-
methoxybenzoyl chloride

[0677])
F O

F O
Gl Cl
G — "
(IJ F 0 F
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dimethylformamide dimethyl acetal (5.08 g) with stirring, and 25 the
mixture was stirred for 3 hr. After cooling, a solution of
2-(5-(3-chloro-2-fluorobenzy1)-2-fluoro-4-methoxybenzoy1)-3-
dimethylaminoacrylic acid ethyl ester in toluene was obtained. This was

identified_as, the title compound by HPLC. conditions: Same as the , ,
HIPLC corThTh Ao S0 RO £ S Sl (e Foic acid
Step 1X)Syihtbesiscef 214548«hl@0-2dlsosbgrayid?-luoteeduene (50 ml), and
met,hoxybenzoyl)_-3-((S)-1-hé/droxymethy1-2- methylpropylamin 5acrng%0 Aft
acid Rk Sheb588] 66FE8 Yo aRIRFEFFSFPPY 146 &5olfition of > C er
Y (Schiovb <2 fladdibeinny,l ) Zriuarbdtmethmadenzoy 1 E3-dimetlylamimnd
oacrylic acid ethyl ester prepared in Step VIII in tolyene was ed

s S O T b oihces (Boog it st g Godmy L) was added
tempehature sAfter stiaing) fondOmit; e hydoctboieatickitdmigras under
added. and the mixture was further. stirred for i ic S

e TR e R R G b L R (30 m)
Hyalrggercarbenate (@0 ntfand (ateh (86 mid - £ 5 Fheobrywyd layer iMagro-4-

t nderr d.pressure, N, Ndimethylf i 4 ;
R R I UL PR 2 che
retibéed pravswmed Thy @Bldue was dissolved in N,N-dimethylformamide

(20:78)) 10 MG 2 splution L 242~ (3rchlp-2-flugrabenzyl)-3-uopp 4z 08ve -
methoxybenzoy1)-3-((S)-1-hydroxymethy1-2- methylpropylamino)acrylic
awsar etolestdane Nudithet BfE niaicex e welkdde Afife dlas By {ig@ine-MeCN

compeungh by HPLC. 4 %@Lf&o%%ti‘gﬁﬁ@? ashed#RHggQndidons in
the above-25 mentioned Example 2, Step Il. [0688] Step X
diethylamide form of the title compound was detected.

[0679]
Step VI-2
Synthesis of 3-(5-(3~chloro-2-fluorcbenzyl)-2-fluoro-4-

methoxyphenyl) -3-oxopropionic acid ethyl ester

[0680]
F ) F o O
Gl Cl N
IGAS AR S H SO
T T T T
[0681]

Triethylamine (9.71 g) and magnesium chloride (7.61 g)
were successively added to a suspension of potassium ethyl
malonate (10.8 g) in tetrahydrofuran with stirring at room
temperature. After stirring at 60 - 70°C for 1.5 hr, a solution
of 5-(3-chloro-2-fluorobenzyl)-2-fluocro-4-methoxybenzoyl
chloride prepared in Step V in toluene was added dropwise, and
the mixture was further stirred for 30 min. After cooling,
toluene (50 ml) and 2N hydrochloric acid (60 ml) were added to
the reaction mixture, and the mixture was stirred for 1 hr. The

organic layer was washed successively with water (50 ml), 5%
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Synthesis of
6-(3-chloro-2-fluorobenzyl)-1-((S)-1-hydroxymethyl2-methylpropy1)-7-met
hoxy-4-o0xo-1,4-dihydroquinoline)-3- 30 carboxylic acid ethyl ester [0689]

9699k ROl eh2KeH3rehiqrn2riiuorehanayil)-2afeaber (50 ml) again,
4-methoxybenzoyl)-3-((5)-1-hydroxymethy1-2- methylpropylamino)acrylic

249 thy) St8RPRpated T SIBS ISR RERERTER Ayl eSS Adders Suze
anrhekags petassiymeabanatei(4:86 tavitestiing atdpantiemperatuies was
After stirring at 95 - 105C for 6 hr, N,N-dimethylformamide (10 ml) and .
VRS IBE ) WRASSUCESALRRy RERRT B pwise &t 852 75¢Ctd Aot S50t ved

s Gystadization. Afterslisringfagikar, she mixtiirerwas cgelebto3eanioro-2-
temperature, and further stirred for 1 hr. Water (20 ml) was further added _,
S Ry 0 F hOHRT A HR AT het, PSS 2oL
was gluceessivelyrwvasiletkhb witlth@% agueddehtl fimethyfarheamidel e
solutionﬁ 0.ml) a/vater (20 ml), and vacuum dried to give 6-(3-chloro-2-
fidveBE %yﬁy -%?Sg)-l-hydroxymethyl-2-methy|propyl)-?-methoxy4-oxo-1,4
Hinyalrogquitbtine):8:caBbnrylicsatiletipiestepftB 5 i)n80in the above-

o BEMEIOUSOS 0N O LU GOy ot ransco-sech

382 (hiH), 398 (ss@id), 02 HE ©ROEs 2B, J=A0EzFd. 631, 1H),
5.11(s,1H), 7.21(m,3H), 7.47(m,1H), 7,88(s,1H), 8.62(s.1H),
IETERHAE Dbt S AF sybidert G e Uad Berected.
dq8ah)oro-2-fluorobenzy1)-1-((S)-1-hydroxymethyl2-methylpropy1)-7-met
%-4%1,4-dihydroquino|ine)-3- 30 carboxylic acid [0692] [0693]
- -%hloro-Z-fIuorobenzyl)-1-((5)-1-hydroxymethy|-2-5
15 raptiieiby 197 -BrellSoxiBd 4 oxbe L d=dihG dvoqihe i) 13 -caridoidic acid
. ass I }nﬁﬂﬂ! I % V/

%Q}é%%%é%aﬁﬁﬂio% Sf r%ﬂp%‘%g fr%gpr?SN-aq B%gf?; é%ﬁn% ﬁy{grlox%g =*
d#16633 (30 ml) and water (5.53 ml) was added dropwise with stirring at
room tEmperature. After Q?rring at lo 45 - 55C For 30 min, thdJnixﬂ?lre was

O )

perature 3
compotihdwas addésl, and the mixture was further@firred foiFl hitNAfter
filtration, theé residue was washed with 60% ethanol I(10 ml) and 18
vacuum dried to give 6-(3-chloro-2-fluorobenzyl)-1-((S)-1-
20 gb%*é)ﬁmethyl-z-methylpropyl)-?-methoxy-4-oxo-1,4-
ihydroquinoline)-3-carboxylic acid (4.34 g, yield 92.9%) having a melting
point of Fs6@. HNNMREOMSE-db; SooMAZMSBRT? DEFSRFIRSRBYEZY, ~ FLucro-

4-methoxyphenyl) -3-oxopropionic acid ethyl ester prepared in

Step VI-2 in toluene was added dropwise at 75 - B5°C N,N-
dimethylformamide dimethyl acetal (5.08 g) with stirring, and
25 the mixture was stirred for 3 hr. After cooling, a solution of
2- (5~ (3-chloroc-2-fluorobenzyl)-2-fluocro—-4-methoxybenzoyl)-3-
dimethylaminoacrylic acid ethyl ester in toluene was obtained.
This was identified as the title compound by HPLC.
HPLC conditions: Same as the HPLC conditions in the above-
30 mentioned Example 2, Step II.
[0685]
'Step I¥X
Synthesis of 2-(5-(3-chloro-2-flucorobenzyl)-2-fluocro-4-
164




20 1.16(d,21-i,J=6.2Hz), 2.48(m,1H), 3.78(m,1H), 3.98(m,1H), 4.03(s,3H),
4.11(s,2H), 4.87(m,1H), 5.19(s,1H), 7.22(m,2H), 7.48(m,2H), 8.04(s,1H),
8.88(s,1H). MS(EST):M448 [0694] 25 Synthesis of
%&nb@y&&&mb@axylm413h$dw@wﬂﬁmémethylpropyl) -7-met
g bfxo 1,4- dlhydroqumol -3- carboxylic_acid [0695] 0 CIOHOH
BB RS SRS TR OB 2L o) LAY SEhyl-2- 5
rpgﬂ'a/@]ropyl) -7-methoxy-4-0x0-1,4-dihydroguinoline)-3-carboxylic acid (8
0) obtglned in StepXI was dissolved in a(‘Fetlc acid |soBut3gjester (40 ml) at
0 - 120C and, after cq oI| to roon, teny erature a ry§t\axl (8 mg)

acetic acidlisobutyl estdr (8 ml) and vacuum dfied to giye %OH
chloro-2-fluorobenzyl)-1-((S)-1-hydroxymethyl-2-methylpropyl)-7-
methoxy-4-oxo-1,4-dihydroquinoline)-3-carboxylic acid (6.99 g, recovery
rate 87.4%). 15 [0697] (Example 4) Step V Synthesis of
H-0&&hjoro-2-fluorobenzy1)-2-fluoro-4- methoxybenzoyl chloride 20 [0698]

OFO(H[Qﬁggi solution of 2-(5-(3-chloro~2-fluorobenzyl)-2-fluocro-
4-methoxybenzoyl) -3-dimethylaminocacrylic acid ethyl ester
prepared in Step VIII in toluene was added (S)-2-amino-3-
methylbutan-1-ol (3.%6 g} with stirring at room temperature.
After stirring for 30 min, 1N hydrochloric acid (60 ml) was
added, and the mixture was further stirred for 1 hr. The
organic layer was separated and washed successively with water
(60 ml), 5% sodium hydrogencarbonate (60 ml) and water (60 mil).
The crganic layer was concentrated under reduced pressure, N,N-
dimethylformamide (40 ml) was added to the residue, and the
mixture was concentrated again under reduced pressure. The
residue was dissolved in N,N-dimethylformamide (50 ml) to give a
solution of 2-(5-(3-chloro-2-flucrobenzyl)-2-fluoro-4-
methoxybenzoyl) -3-((S)-1-hydroxymethyl-2-
methylpropylamino)acrylic acid ethyl ester in N,N-
dimethylformamide. This was identified as the title compound by
HPLC.

HPIC cconditions: Same as the HPLC conditions in the above-
mentioned Example 2, Step II.

[0688]

Step X

Synthesis of 6-(3-chloro-2-fiuorobenzyl)-1-((S)-1-hydroxymethyl-
2-methylpropyl)-7-methoxy-4-oxo-1,4-dihydroquinoline) -3~
carboxylic acid ethyl ester

[oeB9]
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5-(3-Chloro-2-fluorobenzy1)-2-fluoro-4-methoxybenzoic acid 25 (10 g) was
suspended in toluene (50 ml) with stirring at room temperature, thionyl
chloride (4.57 g) was added dropwise at 65 - 75C, and the mixture was
stirred-for ooling, the solventrw. atédl under
2§ Eng (50 ml) wid-addec &residue; armhthe

mixt was copgentrgted again-ugader . The residue
was dissoﬁ’/ed in t(ﬁueﬁggﬁzo ml) to give a soILﬁ]on of 543-chloro-2-
quorobenzyl)-Z-quGrf“—’Af- %flj}oxybenzoyl chloride iﬁJ‘O’l . This was
identified as the title compound by HPLC. 5 HPLC conditions: Same as the
HPLC conditions in the above-mentioned Example 2, Step Il, except that
X%Oé)g lethylamine-MeCN solution was used as mobile phase B.

ccordingly, a diethylamide form of the title compound was detected.

[0700] /0TSted Bl Gyienesit of 24&-(Bchivkocftdorbbeprgbpaitbro2t=f luoro-
mefioybenzayL)s3-oxoburio asidieihy esRL g7, [0702]  Barium

oxide (6.54 g) was added to a mixed Solution of water (0.69 g) and toluene
AebNYBRTEP ¥ ERRENM demyaie?-colidgebhi the phigturpeaasededforSzep IX

hm TiER- 2:1$RMUAN 20 ALARSIRAGRIC arid &ty G5lei 4,29 92 LUYERE &3 rbonate

rs%? was added under water-cooling, and the mixture was stirred for 2 hr. A
ufién 920 WiFBf SKAIHB®- 25 EREFe MEFDSLALBER4- nAdhBRyISHZoying at

%oddq@@i@infgrinéhﬁﬁarﬂe mm%@%%%&%@ of h %&EP Vaﬂe water (50

toluene was added again with stirfing 25 under ice-cooling. After stirring
ot 1 MeDS N yarsdived AcRAGDD finaREs seldell diBpwidd andethellow

et vas fuihenstiragfar? by The Qgoaie 1ayerwassepaiatedre was
washed 3 times with 20% brine (50 ml), and concentrated under reduced

GRRSEMR. BN BRGM B MRS BRidednS theFEERheShhgtRE FPhidufer .  Water

was canyeptiateclagainundeidadysad piesarestheresgluemas hr, and the
dissolved in ethanal (100 ml) to give a solution of

BB RIS b OB TS ) Biftu SRR A TREHIRG LEAZo PSS B bBRNWashed
adidretbylkesieiivcribanph Timsasvestfiesh sagdhe ditletcampqueod BY) and
HPLC. HPIC conditions: Same as the HPLC conditions in the

$B5E mrtlidhet ERApIR S U8t S 1 E%dift (AT Fodh didtytahms-fTeCN
 bobitisienay Used-as(spblephassmé eeqitiviginet Biatbylepiide forhe thoxy -
‘if-tct‘;?éltﬁe,i‘?-rHEﬁi’:Q%"c’ﬁsigg ej?r%% '—[gzgglrgée}?y}./yc acid ethyl ester (13.5
g) .

'H-NMR (DMSO-dg, 300MHz) (8)ppm: 0.74(d,2H,J=6.6Hz),
1.14(d,2H,J=6.6Hz), 1.26(t,3H,J=7.2Hz), 2.29(m,1H), 3.78(m,1H),
3.94(m,1H), 3.98(s,3H), 4.04(s,2H), 4.20(qg,2H,J=7.0Hz),
4.63(m,1H), 5.11¢(s,1H), 7.21(m,3H), 7.47(m,1H), 7.88(s,1H),
8.62(s,1H).

MS (ESI):M*476

[0691]

Step XI

Synthesis of 6-(3-chloro-2-fluorobenzyl)-1-((S)-1-hydroxymethyl-
Z2-methylpropyl) -7-methoxy-4-oxo-1, 4-dihydroquincline) -3-
carboxylic acid

[0692]
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Synthesis of 3-(5-(3-chloro-2-fluorobenzy1)-2-fluoro-4- 10
methoxypheny1)-3-oxopropionic acid ethyl ester [0704] OOFO0 [0705]

. 15To a solution of 2-(5-(3-chloro-2-fluorobenzy1)-2-fluoro-

4-methoxybenzoyl1)a3- oxobutyrlc aC|d @thyl ester prepared in Step VI-1 in

AT ‘ PSS er{5-mi)-a oelityn, acetate (7.87 g)
wit b rng m temperatse, o‘@ mi hug was stirred for 4 days.
Water (ﬁ) ml) was ed to the 20 reactloﬁ) sus eNS|qglmat 70C and, after
confirmation o dlssolutlon the mixture was cooléd to room temperature. A
seed crystal (10 mg) of the title compound was added and, after stirring for
1 hr, water (75 ml) was added again, and the mixture was stirred for 4 hr.

C|p|tated crystals were 25 collected by filtration, washed with 50%

ethanol 20 ml) and vacuum dried to give

3-(5-(3-AIdr6-SikRF e A X REE R4 thdypemPy drexsprigionic 2 -
RAciggthyle g@ﬁflai%&fﬂ%Eb&%5d§oIﬁ“ﬁ“@@ﬂ@@ngﬂiﬁ%ﬂTigﬁe3 carboxylic

compound HPLC. HPLC conditions: Same as the HPLC conditions in

8% HbBFEY 30 FRRIonkRt Exahpie2, SEsPRNAFDEIRERARIOL) S 3d) » and

SVBQ“¥VWOéédEbG%C@PH&EﬂHEHQQEBéMlk%éb@féﬁ'from 8N-aqueous sodium
methoxybenzoy1)-3- dlmethglamlnoac F?jhc acid et(:?yl ester [)0707] 00

PSR ogRh S phae M- tirBthyiahfoatly R afid e thffe &ereto

grepdiNAN-disepropylaming @0 apweresbssalved-in, tolpgne (6.800)ring at
and a solution of 5-é3-chloro-2- /o

fidorobeh sy HoE fId6rditme sy BEREBYRcBRdE oPtafAed Fthe Yafgirochloric
aurhetAs® miampiss3aidebtapdpin selugpervas addedgdrapwissoat

75C. After dropwise addition, the mixture was stirred for 6 hr, and, further

KEIRF DB 6P S . AHEH CoDHRG oA SUmiBRoP T The Title Compound
wa®-@ideldyo-2nfiiaiobeniyt)i2e was further stirred for 1 hr. After

filtraticn, the residue was washed with 60% ethancl (10 ml) and

vacuum dried teo give 6-(3-chloro-2-fluorobenzyl)~-1-((S)-1-
hydroxymethyl-2-methylpropyl)-7-methoxy-4-oxo-1, 4-
dihydrogquinoline)-3-carboxylic acid (4.34 g, yield 92.9%) having
a melting point of 166°C.

'H-NMR (DMSO-dg, 300MHz) (8)ppm: 0.73(d,2H,J=6.6Hz),
l.16(d,2H,J=6.2Hz), 2.48{(m,1H), 3.78(m,1H), 3.98(m,1H),
4.03(s,3H), 4.11(s,2H), 4.87(m,1H), 5.19(s,1H), 7.22(m,2H),
7.48(m,2H), 8.04(s,1H), 8.88(s,1H).

MS (ESI):M"448

[0694]

Synthesis of 6~ (3-chloro-2-fluocrobenzyl)-1-({S)-1-hydroxymethyl-
2-methylpropyl) -7-methoxy-4-oxo-1, 4-dihydroquinoline) -3-
carboxylic acid

[0695]
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/5 fluoro-4-methoxybenzoy1)-3-dimethylaminoacrylic acid ethyl ester in
toluene was obtained. This was identified as the title compound by HPLC.
HPLC conditions: Same as the HPLC conditions in the above-mentioned
Exampge 2, Step II. zgy(07@Q] Step XlI: Synthesis of

lorQ-2-f 1)-2-fluoro-4-

acid etlpteste ] OOFO0 (0711] To a solution of
2-(5-(3-chlono-2-fluoropenzyl)-2-fluoro30

4-methoxybenzoy1}#3-di @Ihylaminoacrylic acid ethyl ester 171 prepared
in Step Xll in toluene was added (S)-2-amino-3- methylbutan-I-ol (3.96 g)
with stirring at room temperature. After stirring for 30 min, 1N hydrochloric
acid (60 ml) was added, and the mixture was further stirred for 1 hr. The s
drgapid layer was separated, and washed successively with water (60 ml),
5% sodi rbo ter, 60_ml IS,

layer wa??:gr%, ggﬁ%g%g u§ n d@éﬁr%%qggg?zgﬁsv\tﬁe? I(\ngl d?n_ét‘@%?{l‘#g%%g 1-2
@ethylprepided tomss resitiud -ang the Arisihydresudnedntrmed Jyparboxylic
lﬁE%HT?guﬁTd5ﬁ%§%ﬂnghﬁ/§E§§QEf\%g§dE¥§@6§LEB in acetic acid
N,N-dimethylformamide (60 ml) to give a solution of

2 hzdehlorestfincrobenme/l ) 2tflddrd-4- 120°C and, after cooling to room

rRethaybenzay1)s343)s1 bydrpyimedivig mathylpLorylaMinQ)aehdiend was
acid ethyl ester in N,Ndimethylformamide. This was identified as the title
GHABGund B i8HPIEr HPLE 8bndifiels FSBRRYaS wie HIIC eoRditioRBSn

thecbnyecaealoned frapleeheStepil d07 4] Sier XY 29cwiiheqisstled with
6-(3-chloro-2-fluQrobenzyl)-l-gS)-l-hydroxymethyl2-methy1p[o%yl)-7-me
tRERYUC0RGAU - HARRIBYirAREF 3{ EafHoxyAE TR eyl edtehed to give 6-(3-

chloro-z-fluorobenzyl)-1-((S)-1-hydroxymethyl-2-methylpropyl)-7-
methoxy-4-oxo-1,4-dihydroquinoline) -3-carboxylic acid (6.99 g,
recovery rate 87.4%).

[0697])

(Example 4)

Step V

Synthesis of 5-(3-chloro-2-fluorchenzyl)-2-fluoro-4-

methoxybenzoyl chloride

[0698]
F O F O
————
? F ? F
[0699]

5-(3-Chloro~Z2-fluorobenzyl)-2-fluoro-4-methoxybenzeic acid
{10 g) was suspended in toluene (50 ml) with stirring at room
temperature, thionyl chloride (4.57 g) was added dropwise at €5
- 75°C, and the mixture was stirred for 1.5 hr. BAfter cooling,
the solvent was concentrated under reduced pressure, toluene (50
ml) was added to the residue, and the mixture was concentrated
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[0713] 25 [0714] To a solution of
2-(5-(3-chloro-2-fluorobenzy1)-2-fluoro4-methoxybenzoy1)-3-((3)-1-hydrox
ymethyl-2- methylpropylamino)acrylic acid ethyl ester prepared in Step IX
QIgStaR HHHady: I\kdmﬂ@mlfpmﬁam&@ wasraddec anbyeronss3Gipetassiwn in
carbonate (4 W|th stlrrln at roo em er ter stirring gt 95 -
AN e R R S e S
ﬁﬂmm@sb@hzgddeddﬂﬂm&@e{ﬂ4ﬁbtﬂﬁigbéaﬂewkwyﬂhﬂﬁﬁﬁen1Aﬂ€bluene.

rring for 1 hr, the, lxt re wa. coole 0 room tem tur further
sJ{-l?red o} ﬁ?%& % mﬁ Was furfher adtelrs ('1?51% ﬁﬁ‘?ng for 1 hr,

memlxdmeddmscﬂﬂsrecsm the nesel P sopastiad Srssictassielyabitire—
50% a%“eoé‘ dimeH‘y' % ”f?e Qion (9,00 399 Wt £2% M ne -mec

vacuum rle {5 Givé's 0%2-

fhnimbenzzyi@ab—((&)eﬁ-m/sirmqué&wyﬂh%—melhylprﬁpy@ﬂdm@i%y@oxo-l,
e ?ﬁgg'g(%“”%?’ cathoylic 399 ANV GRIBL(ES R ) £ OLd 84 Step
6{(3&ﬂ10r0 -2-fluorobenzy1)-1-((S)-1-hydroxymethyl2-methylpropy1)-7-met
%?%4@5_ -1,4-dihydroquinoline)-3- carboxylic acid /5 [0716] 0000
-(3-Chloro-2-fluorobenzy1)-1-((S)-1-hydroxymethy1-2-
Petieoby 197 - @mt@x@A@x&I%éW@mﬁhsMﬁm&ﬁﬁ;@dﬁcwa—cid
HOVLEHIOR L3 9&21%’3% s ethanol (3Q mi, and-1.p% VIW
agueous alkall solution prepared from 8N-aqueous sodium hydroxide
{6wtdd (30 ml) and water (5.53 ml) was added dropwise with stirring at
room Eemperature. After stlrrlng at 45 F50C for 30 miin, ttbe mixture was

mixture wag furttier gtirred for 1 hr. T e migture~wasri te?éd and the
residue wak washed with 60% ethanol (10 Inl) and vacuum dried to give
6-(3-chloro-2-fluorobenzyl)-1-((S)-1-hydroxymethy1-2- 30

lylpropy1)-7-methoxy-4-oxo-1,4-dihydroquinoline)-3-carboxylic acid
4.23q, \éleld 89.8%). C50718 .

arium oxide (6.54 g) was added to a mixed solution of

water (0.69 g) and toluene (100 ml) with stirring under water-
cooling, and the mixture was stirred for 2 hr. Then, a solution
of acetoacetic acid ethyl ester (4.99 g) in toluene (5 ml) was
added under water-cooling, and the mixture was stirred for 2 hr.
A solution (20 ml) of 5-(3-chloro-Z2-fluorobenzyl)-2-fluoro-4-
methoxybenzoyl chloride obtained in the same manner as in
Example 3 or 4, Step V, in toluene was added again with stirring
under ice-cooling. After stirring for 1 hr, 0.5N hydrechleric
acid (100 ml) was added dropwise, and the mixture was further
stirred for 2 hr. The organic layer was separated, washed 3
times with 20% brine (50 ml), and concentrated under reduced
pressure. Ethanol (100 ml) was added to the residue, and the
mixture was concentrated again under reduced pressure. The

residue was dissolved in ethanol (100 ml) to give a solution of

2-(5-(3-chloro-2-fluorobenzyl)-2-fluoro-4-methoxybenzoyl) -3~
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This application is based on a patent application Nos. 2006-60277 and
2006-60298 filed in Japan, the contents of which are incorporated in full

herein by this reference. [Industrial Applicability] 5 [0719] The

COmRANAZ) afdhg Rreremt kyestion s parigwarly usefll agASYRIBRHG Fied as
intermediate for a compound having an extremely high HIV integrase

ihBitoR AGiVRGTIBEEN S r ek altfdte - W02004/046115). /oln addition, the
presentdayentionean piavide Asmetkod of Prediang soeempaUREayiigre -

an HIV integrase inhibitory activity in a good yield. Moreover, the

At FHGTBE thel predefit imentihCERIseftitds 4 Meffbrifoy Lamine-MeCN

indistiabnags syathetickeemiselbeshanetind daesopt usgB/highly
dangerous and highly toxic reagent requiring careful handling and can be
SEHOTRELAIAR HRTEORGIoRS. (HoLBETP a2 SATORSO
represented by the formula (2'):  wherein R is a fluorine atom or a
methoxy group, and R" is a 5 hydrogen atom or a C1 - C4 alkyl group, or a
sgﬁetﬁesj . 2. The compound of claim 1, wherein R is a methoxy group, or
assalt theseef. 39 3-Use of actaopesd fepreseibietk by the fanuplad84):
f:l (%él% Whglrein Im_is a halogen atom for.tgeggggr ctéoS 8fra compound

FYER BT e FormraigRYPoRIDF A<
[0704])
F oJNe F Q 0
Cl O/\ Oiwof\
— O,
[0705]

To a sclution of 2-({5-(3-chloro-2-fluorcbenzyl)-Z-fluoro-
4-methoxybenzoyl) -3-oxobutyric acid ethyl ester prepared in Step
VI-1 in ethanol were successively added water (5 ml) and sodium
acetate (7.87 g) with stirring at room temperature, and the
mixture was stirred for 4 days. Water (20 ml) was added to the
reaction suspension at 70°C and, after confirmation of
dissolution, the mixture was cocoled to rcom temperature. A seed
crystal (10 mg) of the title compound was added and, after
stirring for 1 hr, water (75 ml) was added again, and the
mixture was stirred for 4 hr. The precipitated crystals were
collected by filtration, washed with 50% ethanol (20 ml)} and
vacuum dried to give 3-(5-{3-chloro-2-fluorcbenzyl)-2-fluoro-4-
methoxyphenyl) -3~oxopropicnic acid ethyl ester (10.3 g, yield
84.5%). This was identified as the title compound by HPLC.

HPLC conditions: Same as the HPLC conditions in the above-
mentioned Example 2, Step II.

[0706]

{(Example 5)

Step XII
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CI 15(7) wherein R is a fluorine atom or a methoxy group, and R4 is a
hydrogen atom or a Cl - C4 alkyl group, or a salt thereof. wherein XI" is a
halogen atom, and a compound represented by the formula (2-1): OR x20
@?%Q}Qe@ié) wheseinR isadipsing-ator abadpetiaxy group Réris-a Ll
- C4 5 alkyl group, and X2" is a halogen atom, in the presence of a metal
RSHRRAFYRFRRE PprdaGISE R LbATBAIRRFEpte SeftedhyPaYibrAfiE 12):
PRAO CA (2) wherein R is a fluorine atom or a methoxy group, and
fe"is a 10 hydrogen atom or a C]F- C4 alkyl gisou or a salt thereof. 5.

ld§eo a compou represegﬁed by the formula (2]): ~
LT U IO
o) F 0 FNT

[0708]

Under a nitrogen atmosphere, 3-dimethylamincacrylic acid
ethyl ester (1.0 ¢) and N,N-diisopropylamine (1.07 g) were
dissolved in tocluene (6.0 ml), and a sclution of 5~ (3-chloro-2-
fluorobenzyl)-2-fluoro-4-methoxybenzoyl chloride obtained in the
same manner as in Example 3 or 4, Step V, in toluene was added
dropwise at 75°C. After dropwise addition, the mixture was
stirred for 6 hr, and further heated under reflux for 5 hr.
After cooling, a solution of 2-(5-(3-chloro-2-flucrcbenzyl)-2-
fluoro—-4-methoxybenzoyl) -3~dimethylaminoacrylic acid ethyl ester
in toluene was obtained. This was identified as the title
compound by HPLC.

HPLC conditions: Same as the HPLC conditions in the above-
mentioned Example 2, Step II.

[0709]

Step XIIZ

Synthesis of 2-(5-{3-chloro-2~-fluorobenzyl)-2-fluoro-4-
methoxybenzoyl)-3-((S)-1-hydroxymethyl-2-
methylpropylaminc)acrylic acid ethyl ester

[0710]
F 0 0 F 0 0
ol ~ cl ~
SHCALANG o8 G
OF N o F “NH
! ! ! \‘/J\,OH
[0711]

To a sclution of 2-(5-(3-chloro-2-fluorcbenzyl)-Z2-fluoro-

4-methoxybenzoyl)-3-dimethylaminoacrylic acid ethyl ester
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(2) 15 wherein R is a fluorine atom or a methoxy group, and R.4" is a
hydrogen atom or a C1 - C4 alkyl group, or a salt thereof, for the
production of compound (10): or a salt thereof. 6. Use of a compound

repegserded hy thedprmub Bl claed8-Waswhedein X8 jsa*mlﬁggm 3-
L ulen R N T

AT esra dialogeimagtafnrafd ardampatind ¢@rnephdsented dxyiide foomuls) was
%nggﬁogignége mixture was further stirred for 1 hr. The
organic layer was separated, and washed successively with water
(60 ml), 5% sodium hydrogencarbonate (60 ml) and water (60 ml).
The organic layer was concentrated under reduced pressure. N,N-
dimethylformamide (40 ml) was added to the residue, and the
mixture was concentrated again under reduced pressure. The
residue was dissolved in N,N-dimethylformamide (60 ml) to give a
solution of 2-(5-(3-chloro-2-~fluorobenzyl)-2-fluoro—-4-
methoxybenzoyl)-3-((S)-1-hydroxymethyl-2-
methylpropylamino)acrylic acid ethyl ester in N,N-
dimethylformamide. This was identified as the title compound by
HPIC.

HPLC conditions: Same as the HPLC conditions in the above-
mentioned Example 2, Step II.

[0712]

Step XIV

Synthesis of 6-(3-chloro-2-fluorobenzyl)-1-((S)-1-hydroxymethyl-
Z2-methylpropyl) -7-methoxy-4-oxo-1, 4-dihydroquinoline) -3-

carbeoxylic acid ethyl ester

[0713]

F 0O 0O F 0O ©
Cﬂ\lii/ﬁ]li[anfLO’\a (N\n‘irﬂ]li[%ﬁrnb/\\
—

o] F NH O N

! W‘ﬂ*}\/o H I \T‘M"I\/O H
[0714])

To a sclution of 2-(5-(3-chloro-2-fluorcbenzyl)~2~fluoro-
4-methoxybenzoyl)-3-((S)~1-hydroxymethyl-2-
methylpropylamino)acrylic acid ethyl ester prepared in Step IX
or Step IIT in N,N-dimethylformamide was added anhydrous
potassium carbeonate (4.86 g) with stirring at room temperature.
After stirring at 95 - 105°C for 6 hr, N,N—dimethylformamide (10
ml) and water (50 ml) were successively added dropwise at 65 -
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wherein R is a fluorine atom or a methoxy group, and R" is a hydrogen
atom or a C1 - C4 alkyl group, or a salt thereof, for the production of
compound (10): 15 (1 0) or a salt thereof. 7. Use of a compound

representesh By fhe-faraula {2-2)¢ AR30 FR-CAUR-Z) wherelg Reiyaflugtinethe

atom or a methoxy group, and O is a C1 C4 alkyl group, a compound ,
ebrEddReidy FeIbAAURL (23O HEBERENS ARerdHIRREE RbiReed for 1
s owadeethpxy gioypwaka sattihereeidagonapeyndrresentedbyg for 1

%fjogggk%ggfgégIﬂgé:¥§atered, and the residue was washed
successively with 50% aqueous N,N—dimethylformamide solution (20
ml) and water (20 ml), and vacuum dried to give 6~ (3-chlorc-2-
fluorobenzyl)=1-((S)=-1-hydroxymethyl-2-methylpropyl) -7-methoxy-
4-oxo-1,4-dihydrogquinoline)-3-carboxylic acid ethyl ester (13.5
g}).

[0715]

Step XV

Synthesis of 6-(3-chloro-2-fluorobenzyl)-1-((S)-1-hydroxymethyl-
2-methylpropyl) -7-methoxy-4-oxc-1, 4-dihydroquinoline) -3-
carboxylic acid

[0716]

F o 0 F 0 0
—
0 N 0 N
' j,vJ\,OH ' \rJ\JOH
[0717]

6- (3-Chloro-2-fluorcbenzyl)-1-((S)-1-hydroxymethyl-2-
methylpropyl)-7-methoxy-4-oxo-1,4-dihydroguinoline)-3-carboxylic
acid ethyl ester (5.0 g) was dissolved in ethancl (30 ml), and
1.5% v/W aqﬁeous alkali solution prepared from BN-agueous sodium
hydroxide sclution (30 ml} and water (5.53 ml) was added
dropwise with stirring at room temperature. After stirring at
45 - 50°C for 30 min, the mixture was cooled, and 2N hydrochloric
acid (7.88 ml) was added dropwise with stirring at room
temperature. Then, a seed crystal was added, and the mixture
was further stirred for 1 hr. The mixture was filtered and the
residue was washed with 60% ethanol (10 ml) and vacuum dried to
give 6-(3-chloro-2-fluorcbenzyl)-1-((S)-1-hydroxymethyl-2-
methylpropyl)-7-methoxy-4-oxo-1, 4-dihydroquinoline) -3-carboxylic
acid (4.23 g, yield 89.8%).

[0718]
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wherein R is a fluorine atom or a methoxy group, a compound represented

by the formula (4): wherein R is a fluorine atom or a methoxy group, and

R"is a C1 C4 alkyl group, or a salt thereof, a compound represented by

the formwa {3): Abpivesh £1@A ClH)da yderein R ipa flaatineptehi oadion Nos.

mehoxy group. and 845 363,04kl group, And compound . oo o

representé yéfﬁe formula erein garfl’uonne afom or a
mathoky greup aod:Rixis addl 104 fikyl gheupe for the produsctivatérence.
fmpound (1Q): 10? 5ara salt/jwereof B. Use of a compound

r ORa FO CIP-149 wherein Rxisa C1 -

s =) group compound (2-3-A):

The compound (2') of the present invention is particularly
useful as a synthetic intermediate for a compound having an
extremely high HIV integrase inhibitory activity (see, for
example, W02004/046115).

In addition, the present invention can provide a method of
producing a compound having an HIV integrase inhibitory activity
in a good yield.

Moreover, the production method of the present invention
is useful as a method for industrial mass synthetic because the
method deoes not use a highly dangerous and highly toxic reagent
requiring careful handling and can be performed under mild

conditions.
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OH or a salt thereof, compound (3-A): wherein Rum is a C1 - C4 alkyl
group, or a salt thereof, a compound represented by the formula (5-A): O
N, OR100 F 0 0 CI040 5 wherein Rum is a Ci - C4 alkyl group, a

f%@g&{gggjagfgggg@d by the formula (6-A): OH OR1Cle FCC CI(64)
W

erein Rn'is a C1 - C4 alkyl group, a compound represented by the
oI SLIP ORI $PE VS SEE \Rvhdresh Rergste, (€4 alkyl group, and

R%" Is a hydroxyl-protecting group, and a compound represented by the
fagnula €9): OR211

ORA
i']F 0]
Cl
)

wherein R is a fluorine atom or a methoxy group, and R%’°

is a
hydrogen atom or a C; - C4 alkyl group,

or a salt thereof.

2. The compound of claim 1, wherein R is a methoxy group, cr a

salt thereof.

3. Use of a compound represented by the formula (8-1):
X?OD

F

Ci 8-1)

wherein X*°° is a halogen atom for the production of a compound

represented by the formula (27):

(29
wherein R is a fluorine atom or a methoxy group, and R*® is a

hydrogen atom or a C; - C4 alkyl group,

or a salt thereof.

4. Use of a compound represented by the formula (8-1):

)000
F

Cl

(3-1)
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R100 FO O CI(S) wherein Rum is a Ci - C4 alkyl group, and R2" is a
hydroxyl-15 protecting group, for the production of compound (10): (1 0)
or a salt thereof. 9. Use of a compound represented by the formula

{#i@rBln KO5CH 2524 \WhereinEere isadf! - C4 alkyl group, compound

(2-3-B): wherein RI" is a Ci - C4 alkyl group, or a salt thereof, a compound
fe SIEERARDY 2RE FEPRHELSHY): WRRe i RINRis €01 )-:04 alkyl group, a
con]pound represented by the formula (6-B): CH Link F NH CO

@] R
%200 D;NO R3%0

© @

wherein R is a fluorine atom or a methoxy group, R*%

isaCl—C4
alkyl group, and X*® is a halogen atom, in the presence of a
metal atom M', for the producticn of a compound represented by

the formula (27):

27
wherein R is a fluorine atom or a methoxy group, and R*® is a
hydrogen atom or a C; - C4 alkyl group,

or a salt thereof.

5. Use of a compound represented by the formula (27):

(2)
wherein R is a fluorine atom or a methoxy group, and R' is a
hydrogen atom or a C; - C4 alkyl group,

or a salt thereof, for the production of compound (10):

(10)
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F 00 CI(643) wherein R10 is a 01 - 04 alkyl group, and a compound
represented s by the formula (8): OH OR10 F 00 CI(8) wherein Rico is a 01
- 04 alkyl group, for the production of compound (10): FOO CI(1) /oora

salt thereof 1Q, Lse of a compound represented by the formula (1): OH
(1) wherein R is a fluorine atom or a methoxy group, or a salt /.5 thereof,

a compound represented by the formula (2): OR x2000H 0GO wherein R

i5.a flyarine atompi-RMmRthexy sradptakd X Xisa falggenatos, ora
salt thereof, a compound represented by the formula (2-1): 0 XmORmM
02X 0o

F

gy

wherein X' is a halogen atom, a compound represented by the
formula (2-1):
|

0 R
Xzoo D;WO Raoo

O @1

wherein R is a fluorine atom or a methoxy group,
%200

R300 is a Ci1 - C4

alkyl greoup, and is a halogen atom, and a compound

represented by the formula (27):

2
wherein R is a fluorine atom or a methoxy group, and R*® is a

hydrogen atom or a C; - Cq alkyl group, or a salt thereof, for

the production of compound (10):

(10)

or a salt thereof.

7. Use of a compound represented by the formula (2-2}):
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.5 wherein R is a fluorine atom or a methoxy group, Rx is a C1 - 04 alkyl
group, and Xx is a halogen atom, a compound represented by the formula
(2-2): R3c FO CI(2-2) wherein R is a fluorine atom or a methoxy group,
. and Rx is a Ci /o - 04 alkyl group, a compound represented by the formula
(?0’3): 0 Oﬁ' FO CI(2-3) wherein R is a fluorine atom or a methoxy group, or
a sreof agpmpound represented by the formula (3): CI FO CI(3) 15
refi F 'QBquorine atom or a methoxy group, a compound represented
g¢for@ula (4): 0 R100 F 0 0 CI(4) wherein R is a fluorine atom or a
oxy group, and Rlisa Ci - C4 alkyl group, or a salt thereof, a
compelind reﬁ%@éented by 20 the formula (5): R N._

wherein R is a fluorine atom or a methoxy group, and R*® is a C;

- C4 alkyl group, a compound represented by the formula (2-3):

Cl (2-3)
5 wherein R is a fluorine atom or a methoxy group, or a salt

thereof, a compound represented by the formula (3):
I
O R
O Cl
F ®)
3

Cl
wherein R is a fluorine atom or a methoxy group, a compound

represented by the formula (4):

10
wherein R is a fluorine atom or a methoxy group, and R' is a C;

- Cq alkyl group, or a salt thereof, a compound represented by

the formula (5):

(5
15 wherein R is a fluorine atom or a methoxy group, and R!® is a C;

- C4 alkyl group, and a compound represented by the formula (©):
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m F 0 0 CI(5) wherein R is a fluorine atom or a methoxy group, and RI" is
a Ci - C4 alkyl group, and a compound represented by the formula (6): OH
F 0 0 CIOD 5 wherein R is a fluorine atom and a methoxy group, and RI"
is a C1 - C4 gyl group, for the production of compound (10): (1 0) or a
salt thereof. ]g‘;h . Use of compound (1-A): 0 0 OH (1-A) or a salt thereof,
reépresented by the formula (2-A): 00 )(20(/OH 0(2-A)
& igNHalogen atom, or a salt thereof, a compound 15
, 1‘f%rmula (2-1-A):

Cl (6)

RlOO

wherein R is a fluorine atom or a methoxy group, and isa G

- C4 alkyl group, for the production of compound (10):

(10)

§ or a salt thereof.

8. Use of a compound represented by the formula (2-2-A):

Cl

wherein

(2-2-A)

R is a C; - C4 alkyl group, ccmpound (2-3-A):

10 Cl (2-3-A)
or a salt thereof, compound (3-A):

(3-A)
a compound represented by the formula (4-A):
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0C2-140 wherein en is a C1 - 04 alkyl group, and X2m is a halogen atom,
a compound represented by the formula (2-2-A): a compound represented
by the formula (4-A): Il aim F 0 0 CI 10(4-A) wherein Rnis a 01 - 04 alkyl

) group, or a salt thereof, a compound represented by the formula (5-A):

0 is a 01 - 04 alkyl group, a compound represented by 15 the
-A): F 0Q41(64) wherein RI" is a Cl - C4 alkyl group, a
copipefing ren nted by the formula (7): OR2t 0 NH OR10 F 0 0 CD cl

Cl (4-A)

wherein R is a C; - C4 alkyl group, or a salt thereof, a

compound represented by the formula (5-A):

(3-A)

R is a C; - C; alkyl group, a compound represented by

5 Wherein

the formula (6-A):

(6-A)
wnerein R'® is a C; - C4 alkyl group, a compound represented by

the formula (7):

)

RlOO

10

RZOO

wherein is a Ci - C4 alkyl group, and is a hydroxyl-

protecting group, and a compound represented by the formula (9):

RZGO

R

®)

wherein R is a C; - C; alkyl group, and R*® is a hydroxyl-

i5 protecting group, for the production of compound (10):
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s wherein RI-cm is a Cl - C4 alkyl group, and R2D is a hydroxyl-protecting
group, and a compound represented by the formula (9): 0122T wherein
Rw is a Ci - C4 alkyl group, and R20 is a hydroxyl-protecting group, for the
production of compound (10): 10 (1 0) or a salt thereof. 12. Use of
compound¥1-B): OH (14) or a salt thereof, a compound represented by
the formulé\(réLB): OF yzooOH 0(2-B) wherein Xm is a halogen atom, or a
beresat; e, compound 5 represented by the formula (2-1-B): OF
%200@-1-13) wherein Rm is a C1 - C4 alkyl group, and Xm is a

i (10)

or a salt thereof.

9, Use of a compound represented by the formula (2-2-B):

(2-2-B)

Cl (2-3-B)
or a salt thereof, compound (3-B):

Cl (3-B)
a compound represented by the formula (4-B):

OR‘IUO

F O Q
cl (4-B)
wherein R'® is a C; - C4 alkyl group, or a salt thereof, a

compound represented by the formula (5-B):
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F 0 0 Cl(4-13) wherein Rim is a 01 - 04 alkyl group, or a salt thereof, a
compound represented by the formula (5-B): s wherein Ru is a ClI - 04
alkyl group, a compound represented by the formula (6-B): OH LrAL" NH

ﬁﬁf&éﬁor@b@‘@é%er@inﬂé%s 21§ 04 Alop graupR b arke MRt ented by

represented by the formula (8): 10 wherein Ru is a C1 - 04 alkyl group, for

fepderirnda of @oBipound (10): (1 0) or a salt thereof. 13. A method of

producing agi@mpound represented by the formula (2'): oR400 FO CI (2D
M\

(6-B)

wherein R is a C; - C; alkyl group, and a compound represented

by the formula (8):

(8)
wherein R*® is a C; - C4 alkyl group, for the production of

compound (10):

(10)

or a salt thereof.

10. Use of a compound represented by the formula (1):

wherein R is a fluorine atom or a methoxy group, or a salt

thereof, a compound represented by the formula (2):

O R
200 J@(OH
0 )
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wherein R is a fluorine atom or a methoxy group, and R4 is a hydrogen

atom or a C1 - C4 alkyl group, or a salt thereof, which comprises reacting

a compound represented by the formula (8-1): )000 CI (W) lo wherein XD
imahaleoep atonm, Wil areormPoLBd represemiet Sy fhefetpylaaZdl R ORis a

ORM X20 0(24) wherein R is a fluorine atom or a methoxy group, R2 is a
lasnlgtgfourami X260 i$ BsFa6den atGARIHEHreSBRGSBRESS by the
mstalatom M y14. A method of producing compound (10):  or a salt

thereof, from a compound represented by the formula 20(2"): (2) wherein

R iéa luggne atom or a methoxy group, and R413 is a hydrogen atom or

a C| up, or a salt thereof. 5 15. A method of producing

K%”r%p na % ). (10) or a salt thereof, which comprises a step of
producing@ompolZt) (2-3-A):

: : . 300
wherein R is a fluorine atom or a methoxy group, R

is a C1 - C4
alkyl group, and ¥*? is a halogen atom, a compound represented

by the formula (2-2):

¢l 22

wherein R is a fluorine atom or a methoxy group, and R*"

isaCl

- C4 alkyl group, a compound represented by the formula (2-3):

Cl (2-3)
wherein R is a fluorine atom or a methoxy group, or a salt

thereof, a compound represented by the formula (3}):

(3

wherein R is a fluorine atom or a methoxy group, a compound

represented by the formula (4):

(4)

wherein R is a flucrine atom or a methoxy group, and R0

is a C
- C4 alkyl group, or a salt thereof, a compound represented by

the formula (5):
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0 00 OH FO CI(2-3-A) iv or a salt thereof, from a compound represented
by the formula (2-2-A): 0 OR30 FO CI(2-2-1" wherein R3m)isa C. - C4
alkyl group; a step of producing compound (3-A): o Cl FO 15CI(3-A) from

cl (5)

wherein R is a fluorine atom or a methoxy group, and R0

is a &

- C; alkyl group, and a compound represented by the formula (6):

&)
wherein R is a fluorine atom and a methoxy group, and R is a Cy

- C4 alkyl group, for the production of compound (10):

(10)

or a salt thereocf.

11. Use of compound (1-A):

(1-A)
or a salt thereof, a compound represented by the formula (2-3):

| |
O )

%200 OH
0O (2-A)

wherein X*®° is a halogen atom, or a salt thereof, a compound

represented by the formula (2-1-A):
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Cl1040 wherein Rn is a C, - C4 alkyl group, or a salt thereof, from the
above-mentioned compound (3-A); a step of producing a compound
represented by the formula (5-A): wherein Rnis a C1 - C4 alkyl group,

. from said cémpound represented by the formula (4-A) or a salt thereof; a
ste cing a compound represented by the formula (6-A): lo
by, "jor®d - c4 alkyl group, from said compound represented by

e formuladS-A); aﬂ?’i’&‘ff producing a compound represented by the
formula (7): wherem Rix1s a Cl - C4 alkyl group, and R200.is a h)f?dr X I-n atom
EhRBRRING grot, fro saifoiridin $RpTRseRtEd By the forfdts ?géﬁ; '
a SteRngbRiedusic-a sontReUIRg represeotetby thefarasla (9): OR20 F
0 Q CI(9) wherein RID is a Ci - 04 alkyl group, and e is a hydroxyl-
prgte tingygroup, from said compound represented by the formula (7); and
5 a fitep ofB picing the above-mentioned compound (10) or a salt
the¢regdf from said compound represented by the formula (9). 16. The
a‘ ctiod method of claim 15, which further comprises a step of
prodging a gaoppund represented by the formula (2-A): 00

5 wherein R is a C; - C4 alkyl group, compound (2-3-A):

Cl (2-3-A)

or a salt thereof, compocund (3-A):

Cl (3-A)

a compound represented by the formula (4-3):

10 (4-A)
wherein R?® is a C; - C4 alkyl group, or a salt therecf, a

compound represented by the formula (5-A):

F O C
cl (5-A)

wherein R is a C; - C4 alkyl group, a compound represented by

15 the formula (6-A):
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0 /o(2-44) wherein X200 is a halogen atom, or a salt thereof, from
compound (1-A): 00 0 (1-A) or a salt thereof; /5 a step of producing a
compound represented by the formula (2-1- A): 0 0 x200 oRm 0 (2-1a)
wherein R3x j 01 C4 alkyl group, and ex' is a halogen atom, from said
compound re ted by the formula (2-A) or a salt 20 thereof; and a
stFp of prcrduc g‘ ompound represented by the formula (2-2- A):

OR‘I 00

(6-A)
wherein R is a C; - C4 alkyl group, a compound represented by

the formula (7):

0O R2OG

e

R200

5 wherein R!® is a C; - Cy alkyl group, and is a hydroxyl-

protecting group, and a compound represented by the formula (9):

®)

wherein R is a C; - C4 alkyl group, and R*®

is a hydroxyl-

protecting group, for the production of compound (10):

(10)
i0

or a salt thereof.

12. Use of compound (1-B):
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0 oR30 FO CI (2-2-A) wherein R30 is a C1 - C4 alkyl group, from said
compound represented by the formula (2-1-A). s 17. A method of
producing compound (10): (10) or a salt thereof, which comprises a step

f producing compound (2-3-B): OH FO CI(2-3-B) lo or a salt thereof, from
gcompgund represented by the formula (2-2-B): OR30 FO ci(2-243)
whergdin R30 is a C1 - C4 alkyl group; a step of producing compound (3-B):
CI'e&18kbknhB)

© asm

or a salt thereof, a compound represented by the formula (2-B):

!

@ F
Xzoojcr\'rOH
O (2-B)

wherein X?% is a halogen atom, or a salt thereof, a compound

represented by the formula (2-1-B):
I

0 F
xzm:CLWOR3°°

o (2-1-B)

wherein R*® is a C; - Cyq alkyl group, and X*® is a halogen atom,

a compound represented by the formula (2-2-B):

Cl (2-2-B)

wherein R¥® is a C; - C4 alkyl group, compound (2-3-B):

Cl

or a salt thereof, compound (3-B):

(2-3-B)

Cl (3-B)
a compound represented by the formula (4-B):
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from the above-mentioned compound (2-3-B) or a salt thereof; a step of

' producing a compound represented by the formula (4-B): Rim F 00
Cl(4-B) wherein Blip is a C1 - C4 alkyl group, or a salt thereof, from the

R ahove-mentioned compound (3-B); a step of producing a compound
r%resen}_ed by the formula (5-B): wherein RI" is a C1 - C4 alkyl group,

pﬁ gbrepresented by the formula (4-B) or a salt thereof; a
. a compound represented by the formula (6-B): OH Ll4c

Raifl compound represented by the formula (5-B); a step of producing a
compound reprédddted by the formula (8):  wherein R10 is a Ci - C4

alkyl group, from said compound 15 represented by the formula (6-B); and
Hré‘?éﬁb?p?ég%c’rﬁg %ghb"o@n?éﬂiﬁ}ne%reé}ﬂpoﬁgdﬁé?%a Alfeof®

Fenpsaif Carapewre fepesentathby fe-tarnaula{8p)18. The production
mlethod of cla]im 17, which further comprises

N.

OFI 0

‘) F OO
ci (5-B)

5 wherein R is a C; - C4 alkyl group, a compound represented by

the formula (6-B):
OH

e

cl (6-B)
wherein R'® is a C; - C; alkyl group, and a compound represented

by the formula (8):

{8)
10

wherein R is a C; - C4 alkyl group, for the production of

compound (10):

(10)
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a step of producing a compound represented by the formula (2-B):

) wherein X" is a halogen atom, or a salt thereof, from compound (1-B): 5
or a salt thereof; a step of producing a compound represented by the
. formula 4241 -th)e r@5£2000R30 0 (2-1-B) /o wherein R30 is a C1 - C4

alkyl group, and X" is a halogen atom, from said compound represented

by the formula (2-B); and a step of producing a compound represented by

e fammda (22 -BY @R3AE€ £4 (3-24finwberein ARl is=atsl- B4 alkg formula

g&q p, from said compound 15 represented by the formula (2-1-B). 19. A
ompound represented by the formula (2-B): 0 OOH 0(2-13)

|
O R
O OR*®
@ F O
Cl
5 29
wherein R is a fluorine atom or a methoxy group, and R*® is a
hydrogen atom or a C; - C4 alkyl group, or a salt thereof, which

comprises reacting a compound represented by the formula (8-1):

x‘iOD
G&F
Cl

10 Wherein X

the formula (2-1):
I

@) R
X200 J@%,OR?’00
o) @2-1)

wherein R is a fluorine atom or a methoxy group,

@8-1)

190 is5 a halogen atom, with a compound represented by

R ig a C; - Cy

alkyl group, and X*® is a halogen atom in the presence of a

15 metal atom M.

14. A method of producing compound (10):

(10)
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wherein X20 is a halogen atom, or a salt thereof, excluding 5- 20
chloro-2-fluoro-4-methoxybenzoic acid. 20. A compound represented by
the formula (2-1): 0 (2-1) wherein R is a fluorine atom or a methoxy group,
RH is a 01 - 04 alkyl group, and X20 is a halogen atom, excluding methyl
e 3, 4- dlmethoxybenzoate methyl 5-chloro-2,4-
per‘8ate and methyl 5-chloro-2-fluoro-4-methoxybenzoate. 5
2J Ao ound represented by the formula (3): 22. A compound
bsented by the formula (4): N10 F 0 0 10CI(4) wherein R is a fluorine
gm G a methoxy group, and R100 is a C1 - C4 alkyl group, or a salt
thereof. 23.(&ompound represented by the formula (4-1) 0 OH RICO F

4 rel 0 t &a .
%%é%§¥gﬁ%ﬁ%ﬁfg%gg;ggﬁ%héﬁgﬁp%?j%é%%ﬁﬁ%%ﬁ%g?%ﬁgﬂngﬁ%;%he
forAtRIEN 2P SORLEE 6 (C208Hay2-B)r oiere PR isalC1thes atik)
group, or a salt thereof. 25. Use of a compound represented by the

formula (4-1):
15. A method of produ01ng compound (10):

(10)

or a salt thereof, which comprises

a step of producing compound (2-3-A):

Cl (2-3-A)
or a salt therecf, from a compound represented by the formula

Cl (2-2-A)
wherein R¥® is a ¢; - ¢4 alkyl group;

a step of producing compound (3-A):

Cl (3-4)
from the above-mentioned compound (2-3-A) or a salt thereof;

a step of producing a compound represented by the formula (4-A):
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OH OFelx1 F 0 0 Cl(44) s wherein R is a fluorine atom or a methoxy
group, and Rix is a Ci - 04 alkyl group, or a salt thereof, for the production
of a compound represented by the formula (4): wherein R is a fluorine
atom or & methoxy group, and Ri is a C1 10 - C4 alkyl group, or a salt

i 96. Use %a compound represented by the formula (4-2-B): 0
PQo-CH@R-B)  wherein Rix is a Ci - C4 alkyl group, or a salt
@r the 15 production of a compound represented by the formula
B): 27. Use of a compound represented by the formula (3): wherein R
isa ftiorinet4m or a methoxy group, and a compound represented by
e fermula’®@-1): 000, F0 8 CHAxYL wheign Rois aflsaline eitemeerfa from the
methoxy groyp, and RI" is a C| 5 - C4 alkyl group, or a salt thereof, for the
%?83&6%%5?&’%8%&%% edénteli'by the formula (4): R100 F 0 0
£laphereinRoigua:fluarine atapcama methoxy gntien and Ricisfohudd (5-2) :
a%ﬂgmwpxrasahmemoﬁ

0 O N
O | 0R100
O F O O
Cl (5-A)

wherein R*® is a C; - C4 alkyl group, from said compound

represented by the formula (4-A) or a salt thereof;

a step of producing a compound represented by the formula (6-3):

OH

Ol

wherein R is a C; - C4 alkyl group, from said compound
represented by the formula (5-A);

a step of producing a compound represented by the formula (7):

0 RZOO
| H. |\\L

O~ 0 oNH

wherein R* is a C; - C4 alkyl group, and R*® is a hydroxyl-
protecting group, from said compound represented by the formula
(6-R);

a step of producing a compound represented by the formula (9):
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10 28. Use of compound (3-B): CI 0 CI(34D and a compound represented
by the formula (4-2-B): 0 R100 F 00 ClI(422-B) /5 wherein RI"is a C1 - C4
alkyl group, or a salt thereof, for the production of a compound
represema° y the formula (4-B): wherein R" is a C1 - C4 alkyl group, or
a slalt théraak _29. A compound represented by the formula (5): 5 wherein
R¢s afluggine atom or a methoxy group, and Rim is a C1 - 04 alkyl group.
30. @ unélﬁepﬂesented by the formula (6): OH LTak R NH OR1"F 0
[ haffein R is a fluorine atom or a methoxy group, and R"is a C1

Cl )

wherein R is a C; - C. alkyl group, and R*®

is a hydroxyl-
protecting group, from said compound represented by the formula
(7): and

a step of producing the above-mentioned compound (10) or a salt

thereof from said compound represented by the formula (9).

16. The production method of claim 15, which further comprises

a step of producing a compound represented by the formula (2-A):

O O
xzoomOH
O
(2-A)
wherein X*® is a halogen atom, or a salt thereof, from compound

(1-A):

| I
O o

OH

O aa

or a salt thereof;
a step of producing a compound represented by the formula (2-1-

A):

O O
Xzoomo R

(2-1-A)

300 XZOO

wherein R is a C; - C, alkyl group, and is a2 halogen atom,
from said compound represented by the formula (2-A) or a salt
thereof; and

a step of producing a compound represented by the formula (2-2-
A):
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- 04 alkyl group.  31. A compound represented by the formula (7): OFer
YAK, NH oR103 F 0 0 (7) CI 15 wherein R10 is a Ci - 04 alkyl group, and
R200 is a hydroxyl-protecting group. wherein Rlul) is a 01 - 04 alkyl

p,ang )3.2" is a hydroxyl-protecting group. 33. compound represented

cl  (2-2-A)
wherein R*® is a ¢; - C; alkyl group, from said compound

represented by the formula (2-1-A).

5 17. A methed of producing compcound (10):

(10)

or a salt thereof, which comprises

a step of producing compound (2-3-B}):

cl (2-3-B)

10 or a salt thereof, from a compound represented by the formula
(2-2-B):

(22B)
wherein R*™ is a C; - C; alkyl group;

a step of producing compound (3-B}:

Cl

from the above-mentioned compound (2-3-B) or a salt thereof;

(3-B)

a step of producing a compound represented by the formula (4-B):
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flF00 (10)ora salt thereof, which comprises a step of Producing the
compound (10) from a compound represented by the formula (8): OH i .11
",F 0 0 01(8) wherein Altll) is a Ci - 04 alkyl group. 35. The compound of
cI%im 1,£Nhich is a compound represented by the formula (2-3-A): cr a salt
. 36. Thagompound of claim 22, which is a compound represented
& Tarmufa (4-A): 0 R100 F 0 0 (4-A) wherein Rim is a C1 - C4 alkyl
b, df aQalt thereof. 37. The compound of claim 29, which is a
orppund (ggfesented by the formula (5-A): 1 0 N, ORw

wherein R'%

is a C; - C4 alkyl group, or a salt thereof, from the
above-mentioned compound (3-B);

a step of producing a compound represented by the formula (5-B):

(3-B)

R is a ¢; - C4 alkyl group, from said compound

wherein
represented by the formula (4-B) or a salt thereof;

a step of producing a compound represented by the formula (6-B}:

wherein R!® is a ¢y - C4 alkyl group, from said compound
represented by the formula (5-B);

a step of producing a compound represented by the formula (8):

wherein R'™ is a C; - C, alkyl group, from said compound
represented by the formula (6-B); and
a step of producing the above-menticned compound (10) or a salt

thereof from said compound represented by the formula (8).

18. The preduction method of claim 17, which further comprises
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- F 00 CI(5-A) wherein R100 is a O - 04 alkyl group. 38. The compound of
claim 30, which is a compound represented by the formula (6-A):

a step of preducing a compound represented by the formula (2-B):

O F
%200 IZ\TOH
C

(2-B)

XZOO

wherein is a halogen atom, or a salt thereof, from compound

(1-B) :

O F
T::I%TOFi
5 ©  asm

or a salt thereof;
a step of producing a compound represented by the formula (2-1-
B):

!

O F
)<200:1::::[;H,CJFQ300

o)
(2-1-B)

10 wherein R is a C; - C. alkyl group, and x*° is a halogen atom,
from said compound represented by the formula (2-B); and a step

of producing a compound represented by the formula (2-2-B):

wherein R is a C; - C4 alkyl group, from said compound

15 represented by the formula (2-1-B).

19. A ccmpound represented by the formula (2-B):

l

O F
XQOO:I::j:TrC)F
® (2-B)

200

wherein X is a halogen atom, or a salt thereof, excluding 5~

20 chloro-2-fluoro-4-methoxybenzoic acid.
20. A compound represented by the formula (2-1):
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15

O R
><200;]::::[;“,()F2390

° @
wherein R is a fluorine atom or a methoxy group, is a C4 ~
C, alkyl group, and %?% is a halogen atom, excluding methyl 5-
bromo-2, 4-dimethoxybenzoate, methyl S5~chloxo-2,4-
dimethoxybenzoate and methyl 5-chloro-2-fluoro-4-methoxybenzoate.

RSOO

21. A compound represented by the formula (3):

3)

wherein R is a fluorine atom or a methoxy group.

22. A compound represented by the formula (4):

wherein R is a flucrine atom or a methoxy group, and R is a ¢

- C4 alkyl group, or a salt thereof.

23. A compound represented by the formula (4-1)

cl (4-1)
wherein R is a fluorine atom or a methoxy group, and R'® is a ¢

- Cy alkyl group, or a salt thereof.

24. A compound represented by the formula (4-2-B):
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wherein R'®™ is a C; - C; alkyl group, or a salt thereof.

25. Use of a compound represented by the formula (4-1):
! O OH
o) R
() OR™™®
@ F O o]
Cl (4-1)
wherein R is a fluorine atom or a methoxy group, and R*® is a ¢
- Cq alkyl group, or a salt thereof, for the production of a

compound represented by the formula (4):

®
wherein R is a fluorine atom or a methoxy group, and R is a C;

- C4 alkyl group, or a salt thereof.

26. Use of a compound represented by the formula (4-2-B):
[ O

© O F OR'00

FOO

Cl (4-2-B)
wherein R is a C; - C4 alkyl group, or a salt thereof, for the

production of a compound represented by the formula (4-B):

DR
F O O

Cl (4-B)

RJ.OO

wherein is a C; - C4 alkyl group, or a salt thereof.

27. Use of a compound represented by the formula (3):
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15

wherein R is a fluorine atom or a methoxy group, and a compound

represented by the formula (4-1):
I Q OH

O R OR100
@ F © 0]

Cl (4-1)

wherein R is a fluorine atom or a methoxy group, and R

is a C;
- C4 alkyl group, or a salt thereof, for the production of a

compound represented by the formula (4):

@

wherein R is a fluorine atom or a methoxy group, and R

is a C;

- C4 alkyl group, or a salt thereof.

28. Use of compound (3-B):

ct 3B
and a compound represented by the formula (4-2-B):
| G,

OF OR100
F o O

Cl (4-2-B)
wherein R'™ is a C; - C; alkyl group, or a salt thereof, for the

production of a compound represented by the formula (4-B):
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. wherein R' is a C; - C; alkyl group, or a salt thereof.

29. A compound represented by the formula (5):

&)

5 wherein R is a fluorine atom or a methoxy group, and R'%®

is a ¢
~ C; alkyl grecup.
30. A compound represented by the formula (6):
OH
H.l\\k
OR100
(6)
10 wherein R is a fluorine atom or a methoxy group, and R is a ¢,

- C4 alkyl group.

31. A compound represented by the formula (7):
OR™®

| | H.-\‘L
O NH

15 wherein R is a C; - C; alkyl group, and R*® is a hydroxyl-

protecting group.

32. A compound represented by the formula (9):

19%




wherein R™ is a ¢; - 4 alkyl group, and R is a hydroxyl-

protecting group.

33. A compound represented by the formula (8):

(8)

wherein R is a C; - C; alkyl group.

34. A method of producing compound (10):

(10)

or a salt thereof, which comprises a step of producing the

compound (10) from a compound represented by the formula (8):
OH |
| H o
0 /\T/N -

. 100
Py -

f/\/F ¢ 0
R ! (8)

wherein R*C

ls a C; ~ C4 alkyl group.
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35. The compound of claim 1, which is a compound represented by the formula
(2-3-A):

Cl

or a salt thereof.

(2-3-A),

36. The compound of claim 22, which is a compound represented by the
formula (4-A):

F OO

o wa
wherein R™ is a C; - €y alkyl group,
or a salt thereof.

37. The compound of claim 29, which is a compound represented by the
formula (5-A):

(5-A)
wherein R'™ is a C; - C; alkyl group.

38. The compound of claim 30, which is a compound represented by the
formula (6-A):

I |
O O

OHF.lx\\k
NH

Cl (6-A)
wherein R™ is a C; - €4 alkyl group.
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