
SPECIFICATION  METHOD FOR PRODUCING 4-OXOQUINOLINE
COMPOUND Technical Field of the Invention  [0001] s
The present invention relates to a compound useful as
a  synthetic intermediate for an anti-HIV agent having
an integrase  inhibitory activity and a production
method thereof. Moreover,  the present invention
relates to a production method of an anti- HIV agent,
which uses the synthetic intermediate, and the like.
10 Background of the invention  [0002] Patent
reference 1 discloses a production method of a 4-
oxoquinoline compound represented by the formula
(III]: [0003] R4 R31 O O  R5 I I OH  R32 N [ III ]
(R% R33 R 15 [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. 20 [0005] Production method 1-1 (see patent
reference 1: page 67)  [0006] 1 Hal  Cy [1]  Step 1 Cy
ZnHal * Cy  Hale I * [2] Cy 



I~ ~NH  (R5 * NO2 Step 2 (R) M * NOz Step 3 (R~n * z
[s] [4] [5]  O Step 4 --~ CY i ORS  RM0 COORU (R50 * N
H  [6] COOR' [7] O C O O  Step 5 ORS CV I I OH  CY I
Step 6 Hall-R1^ (RA N (R3~ N  [8] RiA Rig  [1 - 1] [1
- 2]  [0007] Each symbol in the scheme is as described
in the patent  reference 1. 5 This production method
is also described in patent  reference 2, page 64
(each symbol in the scheme is also  described in
patent reference 2). [0008]  Production method 1-2
Example of production method using  1o compound [9]
having a hydroxyl-protecting group (see patent
reference 1: page 71) [0009] 2 0 0 0 Cy I % I 0 Step 1
Cy I I OR's  N  (R3)0 H Hall-(CHd, ORPI (R 5n
(CHZ)-ORPI [7] [9] [10]  Step 2 Cy Ii I OH  



(R5 (CH),--OH  [1-3] [0010] Each symbol in the scheme
is as described in patent  reference 1. s This
production 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)  1o [0012] Ro3  R' COORS O 0 [13] 0  OH HaII OH
Step 2 Hall I I OR's  (R~~ Hal' Step 1 ( HaI' HZN-RIB
(R3)" a, Hal' R [1 1 ] [12] [14] [15] Step 3 Hall 0 0
Step 4 0 0  YOR's Cy I I ORS  (R) ~ RIB Cy ZnHal (R~n
RIB [16] [2] [1-4]  0 0 Step 5 OH  I I  S Cy' (R3)n
NIB  R  [1-5]  [0013] 3 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  s described in patent reference 2). [0014]
Production method 2-2 Example of production method
including  introduction removal step of
hydroxyl-protecting group (see  patent reference 1:
page 74) zo [0015] Rra  RG'Nz:r-, COOR' O [13] 0
HalVH OH Step 1Hal I % I ORS  lz H?N-(CHZ)rOH (R H~z
NH (CH~rOH  ~ [12] [17] [18] 0 O O 0  Step Hal' I I
ORU Step 3 _ Oy I ORS  i N ~ N  (R~n (CH)-ORP' Cy
ZnHal (Rn (CH), ORP'  (19] [2] [1-6]  O O Step 4 Cy OH
(R~ N  (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] 



4 O O production O  Oy I p~ method 3-1 Oy I I OH F R'
R'' O 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)
20 Examples of production methods of the
above-mentioned  compound [12] are more concretely
given below. [0021] O O 0  I OH Step 1 - Q OR2A Step
20 Ry Step 3 'IZ ORP'N( RP'N( Q~NHZ OR"  [22] [23]
[24]  O Hal' OR2A Step 4 Hal ORzA Step 5 Hal OH  I~ 2
ORP1NHz Hal I Hale ORP' OH  [25] [26] Step a [27]
Hal' Step 6 Hal' OR 'A Step 7 r I Hal?H  Hal'-R1A Hale
OR'A  [8] OR IA [12']  [28] [0022]  15 Each symbol in
the scheme is as described in patent  reference 1.
[0023] 



5 Production method 5 (see patent reference 1: page
79)  [0024] 13 03  RO`'N'~~'COOR2A  0 0 [13] O F I% F
OH Step 1 Hal I OH Step 2 Hal I I OR'  [29] F [30] F
H2N-(CH2)r-OH F [31F NH 7 CH~~-OH  [17] Step 3 Hal YNI
OR u Step 4 Hal U  .. I I OR  F M (CH9, 0H (CH)s ORP'
[32] [33]  0.~ 0 0 Step 5 CY I ~ ORS Step 6 Cy I I OH
F N F N  Cy [2] H~ (CH~,--OR7' (CH~- OH  [1-10] [1-11]
O Step 7 CY I I  R OH  'rO N (CHd~-OH  [1-12] [0025]
s Each symbol in the scheme is as described in patent
reference 1. The production method is also described
in patent  reference 2, page 78 (each symbol in the
scheme is also  described in patent reference 2). to
[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]. 6 The production method 1-2, production method
2-2 and  production method 5 show production examples
including  introduction removal of hydroxyl-protecting
group. In addition, production method 3 discloses a
method for  5 introducing a substituent after
formation of a 4-oxoquinoline  ring, and production
method 4 describes examples of production  method of
compound [12] more specifically. [0027] Moreover,
patent reference 1 discloses, as one of the  io
compounds particularly useful as anti-HIV agents from
among  compounds [III],
6-(3-chloro-2-fluorobenzyl)-1-((S)-1-
hydroxymethyl-2-methylpropyl)-7-methoxy-4-oxo-1,4-
dihydroquinoline)-3-carboxylic acid (hereinafter
sometimes to be  abbreviated as compound (10)) and a
production method thereof. is Specifically, Example
4-32 in patent reference 1 describes  the following
production example. In addition, production of
2,4-difluoro-5-iodobenzoic acid  (starting material)
is disclosed in patent reference 1, Example  4-33,
step 1. 20 [0028] 7 0  r OEt 0 O 0 N O O  \ OH NIS 1`
^ xOH SOC1 :x'' l F teF l tep F Step 3- F F N~ 0 O 0
HZN I i I Oft K2CO3 \ I I OEt  Step 4 OH pOH Step 5 F
~OH F Zn F  CI Br CI 1 ZnBr  



Step 6 i [IIb]  0 F 0  CICOOMe \ I I OEt CI 1 OEt F N
Step 7 1000 Me Pd-Catalyst 1000 Me  x Step B ~~ z F F
0  NaOH Cl I I I OH NaOMe _CI I I OH  Step 9 NL OH
Step 10 o I N1~OH (10)  [00291 wherein NIS is
N-iodosuccinimide, Catalyst is a catalyst, and  the
other symbols are as defined in patent reference 1. 5
This production method is also described in patent
reference 2, page 112, Reference Example 9. As a
production method 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 1o 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
[0030] F Ol O F O Oll  CI ( / I 7 OEt NaOMe CI ( YOH
F N O NJ  I Sb$ (10)  [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-fluorobenzylzinc bromide produced in the
above- mentioned step 6, can be produced in the same
manner from 2,3- dichlorobenzyl chloride. to [0032] CI
CI  CI I y CI 1 CI I ~-,-rZnCl  [0033] Patent
reference 3 discloses a production method of  compound
(10). 15 Specifically, patent reference 3 describes
the following  production example in Example 2-2, page
28. [0034] 9 Jon 0 0 0 B SOCI2 Br N B Oft H2N OH gr OR
`- 'oH CI - I I _ I I I Ii F N' F NH F F F OH  Step 1
0  DBU Br i OR  I I Step 2 N F Zn F  Cl I Br CI ZnBr
i Step 4 [Bb]  Br CI OR  TBDMSCI \ I ( OEt - I I I N
Step 3 LOTBDMS Pd.-Catalyst ~OTBDMS  Step 4 'Y F F
NaOH CI I I I OH NaOMe OI I OH I I OH 



Step N off Step 6 I ~,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 5 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. 1o  In the
final step (alkoxylation, particularly methoxylation),
a dimer is by-produced depending on the base to be
used. In  this event, a removal step of the
by-produced dieter is further  necessary, which
decreases the yield greatly. 10 When sodium fluoride
by-produced in the final step  (alkoxylation,
particularly methoxylation) is acidified in the
treatment step, hydrofluoric acid is produced and
corrodes the  production facility. Thus, a removal
operation of sodium s 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. io
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 operation to remove  zinc salt and
palladium salt as impurities is necessary and the
operation is complicated). 15  Plural operations are
necessary to protect hydroxyl group with  methyl
chloroformate in a preliminary step of the reaction to
insert compound [IIb], and to deprotect the group in a
later  step, and the operation is complicated .  A
step using 3-chloro-2-fluorobenzyl bromide for the 20
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 is associated with many aspects
to be improved for  industrial production, and the
development of a more superior  25 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 to be 3o explained in detail in the
following.  [0038] McOZC I I COZMe  Me 0 OMe OMe OMe
11 [0039] Moreover, patent reference 4 describes, in
the ring- closing reaction for forming a
4-oxoquinoline skeleton, a  production example of a
4-oxoquinoline skeleton from the 5 following acrylic
acid ester and the like. However, it provides  no
description of the production method of compound (9)
from  compound (7), or compound (8) from compound
(6-B) of the present  invention to be explained in
detail in the following. [0040] O O 0  F :)C OMe F I/
I C02Me  CI O NH CI N 10 [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 15 of the compound (2') of the present
invention to be explained in  detail in the following.
[0042]  



OH  0 F O HO OH  0  OAF SH HS F OH  [A] [0043]  20
Moreover, non-patent reference 2 describes the
following  benzoic acid compound [B] and the like (see
scheme 2). However,  it provides no description of the
compound (2') of the present  invention to be
explained in detail in the following. [0044] O  Iz OH
[B] 25 12 [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 s description of the
compound (2') of the present invention to be
explained in detail in the following. [0046]  OH O O
O) OH 0 I I O  [C] [D]  [0047] io (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 is [Non-patent reference 1] Zhurnal
Organicheskoi Khimii, vol. 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 20 Disclosure of the Invention
Problems to be Solved by the Invention  [0048] 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 method of an anti-HIV agent  using the
synthetic intermediate. Means of Solving the Problems
[0049] 30 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-mentioned compound 13 [III], particularly
compound (10), and found that a compound  represented
by the formula (2') (hereinafter sometimes to be
abbreviated as compound (2')) or a salt thereof is
useful as a  synthetic intermediate therefor, which
resulted in the s completion of the present invention.
[0050] The formula (2'):  O R OR400  F O CI (2')
[0051] io wherein R is a fluorine atom or a methoxy
group, and R400 is a  hydrogen atom or a C1 - C4 alkyl
group. [0052] More specifically, the present invention
is as shown in  



the following [1] - [45]. is [0053] [1] A compound
represented by the formula (2'):  [0054] O ~ R OR400
F O ~I CI (2')  [0055] 20 wherein R is a fluorine atom
or a methoxy group, and H400 is a  hydrogen atom or a
C1 - C4 alkyl group (hereinafter sometimes to  be
abbreviated as compound (2')), or a salt thereof.
[0056] 25 [2] The compound of the above-mentioned [1],
wherein R is a  methoxy group, or a salt thereof.
[0057] 14 [3] Use of a compound represented by the
formula (8-1):  [0058] X100 F  CI (8-1)  [0059] 5
wherein X100 is a halogen atom (hereinafter sometimes
to be  abbreviated as compound (8-1)) for the
production of a compound  represented by the formula
(2'): [0060]  O ~ R OR 400  F O CI (2')  



io [0061] wherein R is a fluorine atom or a methoxy
group, and R400 is a  hydrogen atom or a C. - C4 alkyl
group, or a salt thereof.  [0062] is [4] Use of a
compound represented by the formula (8-1):  [0063] x
100 F  CI (8-1)  [0064] wherein X100 is a halogen
atom, and 20 a compound represented by the formula
(2-1):  [0065] I  O R  X200 I , OR300 O (2-1) 15
[0066]  wherein R is a fluorine atom or a methoxy
group, R300 is a C1 - C4  alkyl group, and X200 is a
halogen atom (hereinafter sometimes to  be abbreviated
as compound (2-1)) in the presence of a metal 5 atom
M1, for the production of a compound represented by
the  formula (2'): [0067]  O ~ R OR 400  cF O CI (2')
[0068] io wherein R is a fluorine atom or a methoxy
group, and R90 is a  hydrogen atom or a C1 - C4 alkyl
group, 



or a salt thereof.  [0069] [5] Use of a compound
represented by the formula (2'):  15 [0070] I  O R
OR400  F O CI (2')  (0071] wherein R is a fluorine
atom or a methoxy group, and R900 is a  hydrogen atom
or a C1 - C4 alkyl group, 20 or a salt thereof, for
the production of compound (10):  [0072] I --I  0 I 0H
F 0 0 01 (10) 16 [0073]  or a salt thereof.  [0074]
[6] Use of a compound represented by the formula
(8-1):  s [0075] x 100  F  \ CA (8-1) [0076]  wherein
X100 is a halogen atom, a compound represented by the
formula (2-1): is [0077]  1  O X200 X K OR300  



O (2-1)  [0078] wherein R is a fluorine atom or a
methoxy group, R300 is a C1 - C4  alkyl group, and
X200 is a halogen atom, and a compound is represented
by the formula (2'):  [0079] 1  O R OR400  1F O CI
(2')  [0080] wherein R is a fluorine atom or a methoxy
group, and R900 is a  20 hydrogen atom or a C1 - C4
alkyl group, or a salt thereof, for  the production of
compound (10): [0081] 17 OH  0 ~ N 1 OH  F 0 0 C1 (1
0)  [0082] or a salt thereof.  [0083] s [7] Use of a
compound represented by the formula (2-2):  [0084] O R
OR 300  F O CI (2-2)  [0085] wherein R is a fluorine
atom or a methoxy group, and R300 is a C1  10 - C4
alkyl group (hereinafter sometimes to be abbreviated
as  



compound (2-2)), a compound represented by the formula
(2-3):  [0086] O ~ R OH  F O CI (Z-3)  [0087] 1s
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): [0088]  O R CI  F O CI (3)  20 [0089]
18 wherein R is a fluorine atom or a methoxy group
(hereinafter  sometimes to be abbreviated as compound
(3)), a compound  represented by [0090]  5 the formula
(4):  [0091] R OR1oo  F O O CI (4)  [0092] wherein R
is a fluorine atom or a methoxy group, and R'0 is a C1
10 - C4 alkyl group (hereinafter sometimes to be
abbreviated as  compound (4)), or a salt thereof, a
compound represented by the  formula (5): [0093]  O R
N, I 1 OR100  



F O O (5)  CI 15 [0094] wherein R is a fluorine atom
or a methoxy group, and R' is a C1  - C4 alkyl group
(hereinafter sometimes to be abbreviated as  compound
(5)), and a compound represented by the formula (6):
[0095] OH  O R NH  I~ I OR 100  F O O 20 CI (6)
[0096] wherein R is a fluorine atom or a methoxy
group, and R' is a C1  - C4 alkyl group (hereinafter
sometimes to be abbreviated as  compound (6)), for the
production of compound (10): 19 [0097] ON  0 ~ N OH  F
0 0 01 (1 0 )  [0098] or a salt thereof.  5 [0099] [8]
Use of a compound represented by the formula (2-2-A):
[0100] I I  0 0  I OR 300 F O CI (2-2-A)  [0101] 



to wherein R300 is a C1 - C4 alkyl group (hereinafter
sometimes to be  abbreviated as compound (2-2-A)),
compound (2-3-A): [0102] I I  0 0 OH  F 0 Cl (2-3-A)
[0103] is or a salt thereof, compound (3-A):  [0104] I
I  O ~ O CI  F 0 CI (3-A)  [0105] a compound
represented by the formula (4-A):  20 [0106] 20 O O
ORI00  F O O ~I CI (4-A)  [0107] wherein R'00 is a C1
- C4 alkyl group (hereinafter sometimes to be
abbreviated as compound (4-A)), or a salt thereof, a
compound s represented by the formula (5-A):  [0108] I
I N\  O O I ORIOo  F O O 



CI (5-A)  [0109] wherein Rloo is a C1 - C4 alkyl group
(hereinafter sometimes to be  io abbreviated as
compound (5-A)), a compound represented by the
formula (6-A): [0110] OH  O O NH I ORIw  F O O CI
(6-A)  [0111] 15 wherein R100 is a C1 - C4 alkyl group
(hereinafter sometimes to be  abbreviated as compound
(6-A)), a compound represented by the  formula (7):
[0112] OR 200 0 0 NH I ORmo  F O O i CI (7)  20 [0113]
21 wherein R100 is a C1 - C4 alkyl group, and R200 is
a hydroxyl- protecting group (hereinafter sometimes to
be abbreviated as  compound (7)), and a compound
represented by the formula (9):  [0119] OR 200  N I I
OR 100  F O O s I CI (9)  [0115]  wherein R100 is a C1
- C4 alkyl group, and R200 is a hydroxyl- protecting
group (hereinafter sometimes to be abbreviated as  



compound (9)), for the production of compound (10): io
[0116] 0H  0 ~ N I I 0H  F 0 0 01 (10)  [0117] or a
salt thereof.  [0118] 15 [9] Use of a compound
represented by the formula (2-2-B):  [0119] O ~ F I
OR300  F O CI (2-2-B)  [0120] wherein R300 is a C1 -
C4 alkyl group (hereinafter sometimes to be  20
abbreviated as compound (2-2-B)), compound (2-3-B):
[0121] 22 I  O F OH  7F 0 CI (2-3-B)  [0122] or a salt
thereof, compound (3-B):  [0123] O F CI  F 0 s CI
(3-B)  [0124]  a compound represented by the formula
(4-B):  



[0125] 1  O F OR100  F 0 0 CI (4-B)  1o [0126] wherein
R100 is a C1 - 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]  O F N.  1~ I OR100  F 0 0 15 CI (5-B)  [0128]
wherein R100 is a C1 - C4 alkyl group (hereinafter
sometimes to be  abbreviated as compound (5-B)), a
compound represented by the  formula (6-B): 20 [0129]
23 OH Ilk  O F NH I OR100  F O O CI (6-B)  [0130]
wherein R100 is a C1 - C4 alkyl group (hereinafter
sometimes to be  abbreviated as compound (6-B)), and a
compound represented by 5 the formula (8):  [0131] OH
0 ~ N OR 100  F 0 0 



C1 (B)  [0132] wherein R100 is a C1 - C4 alkyl group
(hereinafter sometimes to be  io abbreviated as
compound (8)), for the production of compound  (10) :
[0133] OH I --I  0 N OH  F 0 0 cl (10)  [0134] 15 or a
salt thereof.  [0135] [10] Use of a compound
represented by the formula (1):  [0136] 24 O ~ R OH  O
(1)  [0137] wherein R is a fluorine atom or a methoxy
group (hereinafter  sometimes to be abbreviated as
compound (1)), or a salt thereof,  s a compound
represented by the formula (2): [0138]  O R  X20 1 OH
O (2)  [0139] wherein R is a fluorine atom or a
methoxy group, and X200 is a  io halogen atom
(hereinafter sometimes to be abbreviated as  compound
(2)), or a salt thereof, a compound represented by the
formula (2-1): [0140]  



O  X200 )C(; OR300 O (2-1)  15 [0141] wherein R is a
fluorine atom or a methoxy group, R300 is a C1 - C4
alkyl group, and X200 is a halogen atom, a compound
represented  by the formula (2-2): [0142]  O ~ R OR
300  F 0 20 CI (2-2)  [0143]  wherein R is a fluorine
atom or a methoxy group, and R30 is a C1  - C4 alkyl
group, a compound represented by the formula (2-3):
[0144] 25 O R OH  F 0 CI (2-3)  [0145] wherein R is a
fluorine atom or a methoxy group, or a salt  thereof,
a compound represented by the formula (3): 5 [0146]  O
R CI  F O CI (3)  [0147] wherein R is a fluorine atom
or a methoxy group, a compound  represented by 1o
[0148] the formula (4):  [0149] 



O R 1 i ORIoo  F 0 0 CI (4)  [0150] is wherein R is a
fluorine atom or a methoxy group, and R100 is a C1  -
C4 alkyl group, or a salt thereof, a compound
represented by  the formula (5): [0151]  O R N~  OR1oo
F 0 O CI (5)  20 [0152] wherein R is a fluorine atom
or a methoxy group, and R100 is a C1  - C4 alkyl
group, and a compound represented by the formula (6):
[0153] 26 OH  O R NH I OR100  F O O CI (6)  [0154]
wherein R is a fluorine atom and a methoxy group, and
R100 is a C1  - C4 alkyl group, for the production of
compound (10): 5 [0155] OH  0 ~ N OH  F 0 0 ci (1 0)
[0156] or a salt thereof.  [0157] 



io [11] Use of compound (1-A):  [0158] I I  O O  I i
OH O (1-A)  [0159] or a salt thereof, a compound
represented by the formula (2-A):  15 [0160] 1 1  O O
X200 OH O (2-A)  [0161] wherein X200 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]  I I  0 O X200 I OR
300 0 (2-1-A)  [0163] wherein R300 is a C1 - C4 alkyl
group, and X200 is a halogen atom  5 (hereinafter
sometimes to be abbreviated as compound (2-1-A)), a
compound represented by the formula (2-2-A): [0164]  I
I  O O  OR 311 F O CI (2-2-A)  [0165] io wherein R300
is a C1 - C4 alkyl group, compound (2-3-A):  



[0166] I  o o OH  F O CI (2-3-A)  [0167] or a salt
thereof, compound (3-A):  is [0168] I I  O O CI  F O
CI (3-A)  [0169] a compound represented by the formula
(4-A):  [0170] 28 I I  O O i OR100  ,I F O O CI (4-A)
[0171] wherein R100 is a C1 - C4 alkyl group, or a
salt thereof, a  compound represented by the formula
(5-A): 5 [0172] I I I  O O N~ I OR 100  F O O (5-A)
CI [0173]  wherein R1oo is a C1 - C4 alkyl group, a
compound represented by  



the formula (6-A): 1o [0174] OH  O O NH I O R100  F O
O CI (6-A)  [0175] wherein R1oo is a C1 - C4 alkyl
group, a compound represented by  the formula (7): is
[0176] O R200  O O NH I OR10o  F O O I CI (7)  [0177]
29 wherein R100 is a C1 - C4 alkyl group, and R200 is
a hydroxyl- protecting group, and a compound
represented by the formula (9):  [0178] OR200  N I I
OR 100  F 0 0 CI (9)  5 [0179] wherein R100 is a C1 -
C4 alkyl group, and R200 is a hydroxyl- protecting
group, for the production of compound (10):  [0180] OH
0 ~ N I OH  F 0 0 



CI (10)  10 [0181] or a salt thereof.  [0182] [12] Use
of compound (1-B):  [0183] 1  O ~ l i OH 15 O (1-B)
[0184]  or a salt thereof, a compound represented by
the formula (2-B):  [0185] 1  O F  XFOO OH 0 (2-B)  20
[0186] 30 wherein X200 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-B): [0187]  1  O F x2o 1 OR3 5 0 (2-1-B)  [0188]
wherein R300 is a C1 - C4 alkyl group, and X200 is a
halogen atom  (hereinafter sometimes to be abbreviated
as compound (2-1-B)), a  compound represented by the
formula (2-2-B): 10 [0189]  O ~ F OR 300  F O 



CI (2-2-B)  [0190] wherein R300 is a C1 - C4 alkyl
group, compound (2-3-B):  [0191] O ~ F OH  F O 15 CI
(2-3-B)  [0192]  or a salt thereof, compound (3-B):
[0193] O F CI  F O CI (3-B)  20 [0194] a compound
represented by the formula (4-B):  [0195] 31 O F OR100
F O O CI (4-B)  [0196] wherein R100 is a C1 - C4 alkyl
group, or a salt thereof, a  compound represented by
the formula (5-B): 5 [0197] F N,  O I  OR100 F 0 0
(5-B)  CI [0198]  wherein R100 is a C1 - C4 alkyl
group, a compound represented by  



the formula (6-B): 10 [0199] OH  O F NH  I~ I OR100  F
O 0 CI (6-B)  [0200] wherein R100 is a C1 - C4 alkyl
group, and a compound represented  by the formula (8):
15 [0201] OH  0 N I / I OR 100 F 0 0  CI (8)  [0202]
wherein R100 is a C1 - C4 alkyl group, for the
production of  compound (10): 20 [0203] 32 OH OH  F 0
0 01 (1 0)  [0204] or a salt thereof.  [0205] 5 [13] A
method of producing a compound represented by the
formula  (2'): [0206]  1 O R OR400  F O 



~I CI (2')  [0207] .o wherein R is a fluorine atom or
a methoxy group, and R400 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):
[0208]  X100  1 F 15 CI (8-1)  [0209]  wherein X' is a
halogen atom, with a compound represented by  the
formula (2-1): [0210]  I  O X200 1 : ROR300 20 0 (2-1)
[0211] 33 wherein R is a fluorine atom or a methoxy
group, R30 is a C1 - C4  alkyl group, and X20 is a
halogen atom, in the presence of a  metal atom M1.
[0212]  s [14] A method of producing the following
compound (10), or a  salt thereof, comprising
producing compound (10): [0213] OH  I --I  0 N F 0 0
C1 (1 0)  (0214] 



zo or a salt thereof from a compound represented by
the formula  (2'): [0215]  1 O R OR 400  cF O CI (2')
[0216] 15 wherein R is a fluorine atom or a methoxy
group, and R400 is a  hydrogen atom or a C1 - C4 alkyl
group, or a salt thereof.  [0217] [15] A method of
producing compound (10):  [0218] 0H  I --I  0 N 1 OH
F 0 0 CI (10)  20 [0219] 34 or a salt thereof, which
comprises a step of producing compound (2-3-A):
[0220] I I  0 O OH  F O ~I CI (2-3-A)  s [0221] or a
salt thereof, from a compound represented by the
formula  



(2-2-A): [0222] 0 O OR 300  F O CI (2-2-A)  i0 [0223]
wherein R300 is a C1 - C4 alkyl group;  a step of
producing compound (3-A):  [0224] O O CI  F 0 CI (3-A)
15 [0225] 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] 0 0 1 OR100
F 0 O CI (4A)  20 [0227] wherein R100 is a C1 - 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):  35 [0228]
1 1 1  O O N, I OR100  F O O CI (5-A)  [0229] wherein
R100 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] 



OH 14  0 0 NH I OR100  F O O CI (6_A)  [0231] so
wherein R100 is a C1 - C4 alkyl group, from the
above-mentioned  compound (5-A); a step of producing a
compound represented by the formula (7):  [0232] OR200
0 0 NH  OR100 F O O  I CI ()  is [0233] wherein R' is
a C1 - C4 alkyl group, and R200 is a hydroxyl-
protecting group, from the above-mentioned compound
(6-A); a step of producing a compound represented by
the formula (9):  [0234] 36 OR200  O N I ORtoo  F O O
CI (9)  [0235] wherein R100 is a C1 - C4 alkyl group,
and R20D is a hydroxyl- protecting group, from the
above-mentioned compound (7); and 5 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 



1o a step of producing a compound represented by the
formula (2-A):  [0237] I I  O O  X2oo I OH 0 (2-A)
[0238] wherein X200 is a halogen atom, or a salt
thereof, from compound  15 (1-A) : [0239] I I  OC OOH
O (1-A)  [0240] or a salt thereof; 20 a step of
producing a compound represented by the formula (2-1-
A): [0241] 37 0 0 X200 1 / OR300 0 (2-1-A)  [0242]
wherein R300 is a C1 - C4 alkyl group, and X200 is a
halogen atom,  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]
1 1  O 0 1 / OR 300  F O ~I 



CI (2-2-A)  [0244] lo wherein 8300 is a C1 - C4 alkyl
group, from the above-mentioned  compound (2-1-A).
[0245]  [17] A method of producing compound (10):
[0246] OH  0 N  I OH F 0 0 CI (10)  15 [0247]  or a
salt thereof, which comprises a step of producing
compound (2-3-B):  [0248] 1  0 r OH  F 0 20 CI (2-3-B)
[0249] 38 or a salt thereof, from a compound
represented by the formula  (2-2-B): [0250]  O OR 300
F O CI k2-2-B)  5 [0251] wherein 8300 is a C, - C4
alkyl group;  a step of producing compound (3-B):
[0252] 



O ~ F CI  F O CI (3-B)  io [0253] 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] O I I OR100  F O O CI (4-B)  is
[0255] wherein R100 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):  [0256] 1  O F N,, I OR100  F O O
20 CI (5-B)  [0257] wherein R100 is a C1 - C4 alkyl
group, from the above-mentioned  compound (4-B) or a
salt thereof; 39 a step of producing a compound
represented by the formula (6-B):  [0258] OH  I ~.~tll
O F NH I OR+00  F O O CI (6_B)  [0259] 



s wherein R100 is a C1 - C4 alkyl group, from the
above-mentioned  compound (5-B); a step of producing a
compound represented by the formula (8):  [0260] OH  i
0 ~ N I / I OR 100 F 0 0  01 (8)  lo [0261] wherein
R100 is a C1 - 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). 15
[0262] [18] The production method of the
above-mentioned [17], which  further comprises a step
of producing a compound represented by the formula
(2-B):  [0263] O F  X200 C OH  O 20 (2-B)  [0264]
wherein X 200 is a halogen atom, or a salt thereof,
from compound  (1-B): [0265] 40 O ~ F OH  O (1-B)
[0266] or a salt thereof; a step of producing a
compound represented by the formula (2-1- 



5 B) [0267]  1  O r X200 1 i OR 300  O  (2-1-B)
[0268] wherein R300 is a C1 - C4 alkyl group, and X200
is a halogen atom,  io 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] 1  O F OR300  F O CI (2-2-B)  [0270]
15 wherein R30 is a C1 - C4 alkyl group, from the
above-mentioned  compound (2-1-B). [0271]  [19] A
compound represented by the formula (2-B):  [0272] 1
O F  X200 OH 20 0 (2-B)  [0273] wherein X200 is a
halogen atom, or a salt thereof.  [20] A compound
represented by the formula (2-1):  [0274] 41 O R  X200
)::K OR 300 O (2-1)  



[0275] wherein R is a fluorine atom or a methoxy
group, R300 is a C1 - C4  alkyl group, and X200 is a
halogen atom. 5 [0276] [21] A compound represented by
the formula (3):  [0277] O ~ R CI  F O CI (3)  [0278]
1o wherein R is a fluorine atom or a methoxy group.
[0279] [22] A compound represented by the formula (4):
[0280] O R OR 100  F O O CI (4)  15 [0281] wherein R
is a fluorine atom or a methoxy group, and R100 is a
C1  - C4 alkyl group, or a salt thereof. [0282]  [23]
A compound represented by the formula (4-1)  20 [0283]
O OH  O R ORioo  F O O CI (4-1)  [0284] 42 wherein R
is a fluorine atom or a methoxy group, and R100 is a
C1  - C4 alkyl group (hereinafter sometimes to be
abbreviated as  compound (4-1)), or a salt thereof. 



[0285]  5 [24] A compound represented by the formula
(4-2-B):  [0286] 1 0  O F I OR100  F 0 O CI (4_Z_B)
[0287] wherein R100 is a C1 - C4 alkyl group
(hereinafter sometimes to be  io abbreviated as
compound (4-2-B)), or a salt thereof. [0288]  [25] Use
of a compound represented by the formula (4-1):
[0289] I O OH  O R Ii OR100  F O O CI (4-1)  1s [0290]
wherein R is a fluorine atom or a methoxy group, and
R' is a CL  - C4 alkyl group, or a salt thereof, for
the production of a  compound represented by the
formula (4): [0291]  O ~ R I OR100  F O O 20 CI (4)
[0292]  wherein R is a fluorine atom or a methoxy
group, and R10 is a C1  - C4 alkyl group, or a salt
thereof. [0293]  25 [26] Use of a compound represented
by the formula (4-2-B):  [0294] 43 



O  O F 1 ORIoo  F O O  UCI (2_g)  [0295] wherein R1oo
is a C1 - C4 alkyl group, or a salt thereof, for the
production of a compound represented by the formula
(4-B): 5 [0296]  O F 1 ORIoo  F O O CI (4-B)  (0297]
wherein R100 is a C1 - C4 alkyl group, or a salt
thereof.  [0298] io [27] Use of a compound represented
by the formula (3):  (0299] O R  1 CI  F O  U (3)
wherein R is a fluorine atom or a methoxy group, and a
compound  represented by 15 [0300] the formula (4-1):
[0301] 1 O OH  O ?t;b00  -1)  (0302] 20 wherein R is a
fluorine atom or a methoxy group, and R100 is a C1  -
C4 alkyl group (hereinafter sometimes to be
abbreviated as  compound (4-1)), or a salt thereof,
for the production of a  compound represented by the
formula (4): 



44 [0303]  ?ioo (4)  [0304] wherein R is a fluorine
atom or a methoxy group, and R'00 is a C1  5 - C4
alkyl group, or a salt thereof. [0305]  [28] Use of
compound (3-B):  [0306] O F CI  F O CI (3-B)  io
[0307] and a compound represented by the formula
(4-2-B):  [0308] O  O F OR100  F O O CI (4-2-B)
[0309] 15 wherein R1oo is a C1 - C4 alkyl group, or a
salt thereof, for the  production of a compound
represented by the formula (4-B):  [0310] O F OR' 00
F O O CI (4-B)  [0311] 20 wherein R1oo is a C1 - C4
alkyl group, or a salt thereof.  [0312] [29] A
compound represented by the formula (5):  



45 [0313]  1 1  O R N. I OR 100  F O O CI (5))  [0314]
wherein R is a fluorine atom or a methoxy group, and
R100 is a C1  s - C4 alkyl group. [0315]  [30] A
compound represented by the formula (6):  [0316] OH  O
R NH 1 OR 100  F O O CI (6)  1o [0317] wherein R is a
fluorine atom or a methoxy group, and R100 is a C1  -
C4 alkyl group. [0318]  [31] A compound represented by
the formula (7):  Is [0319] ORZ  I I Y>>  O O NH I
OR1oo  F O O CI (7)  [0320] wherein R100 is a C1 - C4
alkyl group, and R200 is a hydroxyl- protecting group.
20 [0321] [32] A compound represented by the formula
(9):  



[0322] 46 OR20o  0 N OR100  F O 0 CI (9)  [0323]
wherein R100 is a C1 - C4 alkyl group, and R200 is a
hydroxyl- protecting group. 5 [0324] [33] A compound
represented by the formula (8):  [0325] OH  0 ~ N OR
100  F 0 0 01 (8)  [0326] to wherein R10 is a C1 - C4
alkyl group.  [0327] [34] A compound represented by
the formula [I]:  [0328] R4 *R31  s R OR"  (R6)m R R [
! ] 33 1s [0329]  wherein  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  20 from group A: cyano group, phenyl group,
nitro group, halogen atom, C1_4  alkyl group, halo
C1_4 alkyl group, halo C1_4 alkyloxy group, - 



47 it ORal, -SRal, -NRa1Ra2, -CONRa1Ra2, -S02NRa,Ra2,
-CORa3, -NR a1CORa,, - S02Ra3, -NR a,SO2Ra3, -COORa'
and -NRa2COORa3 wherein Ral and Ra2 are the same or
different and each is a  hydrogen atom, a C1_4 alkyl
group or a benzyl group, and R a3  5 is a C1_4 alkyl
group, 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 a benzene
ring bonded thereto, to m is 0, 1, 2 or 3, and when m
is 2 or 3, each R6 may be the same  or different, R31
is a hydrogen atom, a cyano group, a hydroxy group, an
amino  group, a nitro group, a halogen atom, a C1_4
alkyl group, a C1_4  alkoxy group, a C1_4
alkylsulfanyl group, a halo C1_4 alkyl group  15 or a
halo C1_4 alkyloxy group, R32 and R33 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 C3_10 carbon ring group optionally substituted
by 1 to 5  substituents selected from the
above-mentioned group A, (6) a 20 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 C1_1o alkyl 25 group optionally
substituted by 1 to 3 substituents selected  from
halogen atom and group B: a C3_10 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 3o above-mentioned
group A, -ORa4, _SRa4, -NR a4Ra5, -CONRa4Ra5, -
S02NRa4Ra5, -CORa6, -NRa4CORa,, -SO2Ra6, -NR a4SO2Ra6,
-COORa4 and - NRa5CO0Ra6 wherein R a4 and Ras are the
same or different and each is a  



hydrogen atom, a C1_4 alkyl group, a C3_10 carbon ring
group  35 optionally substituted by 1 to 5
substituents selected 48 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, Rah  is a
C1_4 alkyl group, a C3_10 carbon ring group optionally
s 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) -ORa7, (9) -SRa7, (10) -NRa7Ra$, (11) -NR
a7CORa9, (12) -COORall  io or (13) -N=CH-NRaloRall
wherein Raj and Rae are the same or  different and
each is a hydrogen atom, a group selected from the
above-mentioned group B, or a C1_10 alkyl group
optionally  substituted by 1 to 3 substituents
selected from a halogen atom  and the above-mentioned
group B, Rag is a C1_4 alkyl group, Rala is and Rail
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 [I] is
selected from the  20 group consisting of
5-(3-chloro-2-fluorobenzyl)-2-fluoro-4-methoxybenzoic
acid,
5-(3-chloro-2-fluorobenzyl)-2-fluoro-4-methoxybenzoic
acid  methyl ester and
5-(3-chloro-2-fluorobenzyl)-2-fluoro-4-methoxybenzoic
acid ethyl  25 ester, or a salt thereof.  [0331] [36]
A method of producing a compound represented by the
formula  [I] 30 [0332] 49 R4 R31 0  



R5 I I OR" R32 1  (R 6)m R33 X [ 1 ]  [0333] wherein
Rcl is a hydrogen atom or a carboxyl-protecting group,
5 X1 is a halogen atom, R4 and R6 are the same or
different and each is a group selected  from group A:
cyano group, phenyl group, nitro group, halogen atom,
C1_4  alkyl group, halo C1_4 alkyl group, halo C1_4
alkyloxy group,  10 -ORal, -SRal, -NRalRa2,
_CONRa1Ra2, _SO2NRa1Ra2, _CORa3, -NRa1CORa3, -S02Ra3,
-NR a,S02Ra3, -COORal and -NRa2CO0Ra3 wherein Ral and
R a2 are the same or different and each is a hydrogen
atom, a C1_4 alkyl group or a benzyl group,  and Rai
is a C1_4 alkyl group, 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, m is
0, 1, 2 or 3, and when m is 2 or 3, each R6 may be the
same  20 or different, R31 is a hydrogen atom, a cyano
group, a hydroxy group, an amino  group, a nitro
group, a halogen atom, a C1_4 alkyl group, a C1_4
alkoxy group, a C1_4 alkylsulfanyl group, a halo C1_4
alkyl group  or a halo C1_4 alkyloxy group, 25 R32 and
R33 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 C3_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 30 selected from the above-mentioned
group A (wherein the  50 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 C1_10 alkyl  group optionally substituted by 1 to 3
substituents selected 5 from halogen atom and group B:
a C3_10 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,  I0 ORa4,
_SRa4, -NR a4Ras, _CONRa4Ras, -SO2NRa4Ras, -CORa,,
-NRa4CORa6, - S02Ra6, -NR a,SO2Ra6, -COORa4 and -NR
asCOORa6 wherein R a4 and Ras are the same or
different and each is a  hydrogen atom, a C1_4 alkyl
group, a C3-10 carbon ring group  optionally
substituted by 1 to 5 substituents selected from Is
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, R a6  is a C1_4 alkyl group, a C3_10 carbon ring
group optionally  substituted by 1 to 5 substituents
selected from the above 20 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) -ORa7, (9) -SRa7, (10)
-NRa?Rae, (11) -NR a7CORa,, (12) -COORa1o  or (13)
-N=CH-NRal0Rall 25 wherein Raj and Rae are the same or
different and each is a  hydrogen atom, a group
selected from the above-mentioned  group B or a C1_10
alkyl group optionally substituted by 1  to 3
substituents selected from a halogen atom and the
above-mentioned group B, R a9 is a C1_4 alkyl group,
Ra10 and 30 Rall are the same or different and each is
a hydrogen atom  or a CI-4 alkyl group, or a salt
thereof, from a compound represented by the formula
[II]: [03341 51 R4 



R5 X2 s~ / [II]  (R JM [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, C1_4 alkyl  group, halo C1_4 alkyl
group, halo C1_4 alkyloxy group, -ORal, -SRal,
-NRa1Ra2, -CONRa1Ra2, -S02NRa'Ra2, _CORa3, -NR
a1CORa3, -S02Ra3, - NRa1S02Ra3, -COORa' and -NR
a2COORa3 10 wherein Ra' and Rae are the same or
different and each is a  hydrogen atom, a C1_4 alkyl
group or a benzyl group, and R a3  is a C1_4 alkyl
group, R5 is a hydrogen atom or a group selected from
the above- mentioned group A, 1s R4 and R5 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 R6 may be the same  or
different, and X2 is a halogen atom.  20 [0336] [37]
The production method of the above-mentioned [36],
which  comprises reacting a compound represented by
the formula [II]:  [0337] R4  R5 X2  / [II]  (R6'm 25
[0338] wherein each symbol is as defined in the
above-mentioned [36],  with a compound represented by
the formula [IV]: 52 [0339] R31 0 



X3 ORc1  R32 / X1 [ IV ]  R33 [0340]  wherein X3 is a
halogen atom, and the other symbols are as s defined
in the above-mentioned [36], in the presence of a
metal  atom Ml. [0341]  [38] A method of producing a
compound represented by the formula  [III]: 1o [0342]
R4 R31 0 0  R5 I I OH  32 (R5).. R R33 R1 [ III ]
[0343] wherein R1 is a group selected from the
above-mentioned group B,  or a C1_10 alkyl group
optionally substituted by 1 to 3 15 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] R4 R31 0  5 R I I ORc1  32 1 (R%
R 33 X [I]  20 [0345] 53 wherein  R1 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, C1_4  alkyl group, halo C1_4
alkyl group, halo C1_4 alkyloxy group,  -ORal, -SRal,
-NR _CONRa1Ra2, -SO2NRa'Ra2, -CORa3, -NRa1CORa3,
-SO2Ra3, -NR a1SO2Ra3, -COORal and -NRa2COORa3 10
wherein Ral and R a2 are the same or different and
each  is a hydrogen atom, a C1_4 alkyl group or a
benzyl  group, and Rai is a C1_4 alkyl group, R5 is a
hydrogen atom or a group selected from the above-
mentioned group A, is R4 and R5 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 R6 may be the same  or
different, R31 is a hydrogen atom, a cyano group, a
hydroxy group, an amino  20 group, a nitro group, a
halogen atom, a C1_4 alkyl group, a C1_4  alkoxy
group, a C1_4 alkylsulfanyl group, a halo C1_4 alkyl
group  or a halo C1_4 alkyloxy group, R32 and R33 are
the same or different and each is (1) a hydrogen
atom, (2) a cyano group, (3) a nitro group, (4) a
halogen atom,  25 (5) a C3_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
heterocyclic group is a saturated or unsaturated ring
containing, 30 besides carbon atom, at least one
hetero atom selected from  nitrogen atom, oxygen atom
and sulfur atom, (7) a C1_10 alkyl  group optionally
substituted by 1 to 3 substituents selected  from
halogen atom and group B: a C3_10 carbon ring group
optionally substituted by 1 to 5  35 substituents
selected from the above-mentioned group A, a  54
heterocyclic group (as defined above) optionally
substituted by  1 to 5 substituents selected from the
above-mentioned group A, - ORa9, -SRa4, -NRa4Ra5,
_CONRa4Ra5, -SO2NRa4Ra5' _CORa6, -NR a9CORa6, _  



SO2Ra6, -NR a4S02Ra,, -COORa4 and -NRa5COORa6 s
wherein Ra4 and Ras are the same or different and each
is a  hydrogen atom, 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 10 substituents
selected from the above-mentioned group A, Ra6  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
substituents 15 selected from the above-mentioned
group A, (8) -ORa7(9) -SRa7, (10) -NR a7Rae, (11)
-NRa7CORa9, (12) -COORalo  or (13) a7' (9) wherein Raj
and Rae are the same or different and each is a
hydrogen atom, a group selected from the
above-mentioned  20 group B, or a Cl_lo alkyl group
optionally substituted by 1 to 3 substituents selected
from a halogen atom and the  above-mentioned group B,
Ra9 is a Cl_4 alkyl group, Ralo and  Rall are the same
or different and each is a hydrogen atom  or a CI-4
alkyl group. 25 [0346] [39] The production method of
the above-mentioned [38], which  comprises a step of
preparing a compound represented by the  formula [I]:
[0347] R4 R31 O  RIIO RC I  32 1 (R6).. R 33 X [ I ]
30 R 55 [0348]  wherein each symbol is as defined in
the above-mentioned [38],  or a salt thereof, by
reacting a compound represented by the  



formula [II]: 5 [0349] R4  RS I X2 [II]  (Rs)m [0350]
wherein X2 is a halogen atom, and the other symbols
are as  defined in the above-mentioned [38], with a
compound represented  1o by the formula [IV]: [0351]
R31  X3 ORc'  R32 + / X1 [IV ]  R33 [0352]  wherein X3
is a halogen atom, and the other symbols are as 15
defined in the above-mentioned [38], in the presence
of a metal  atom M1. [0353]  [40] The production
method of the above-mentioned [39], which  further
comprises at least one of the following steps: 20 a
step of subjecting a compound represented by the
formula [I']  [0354] R R 0  4 31  R NZ I *-Z OR G1.
/p6~ I RS2 m 33 [I~] 56 [0355]  wherein RC1' 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  5 formula [Ia]: 



[0356] R4 R31 0  RS ( I OH  32 a]  (R6)m R R33 X N al
[0357] wherein each symbol is as defined in the
above-mentioned [38],  1o 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
formula [Ib]: [0358] R4 R31 O  RS I X4  R32 / X1 (R~m
R33 [I b]  15 [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  20 formula [Ib],
or a salt thereof, with a compound represented by  the
formula [XIIa]: [0360] O 0 " ~ORC2 [)(Hal  [0361] 57
wherein RC2 is a carboxyl-protecting group, in the
presence of a  base, to prepare a compound represented
by the formula [XI]:  [0362] R4 R31 0 0 RS OR C2 32 I
/ 1 [XI]  



(R)m R R33 X O 5 [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  zo prepare a compound
represented by the formula [V]: [0364] R4 R31 0 0  5
OR 02 [v]  11 32 I / 1 (R)m R33  [0365] wherein each
symbol is as defined in the above-mentioned [38],  is
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 [XIIb]: [0366]  O OR C2 [XIIb]  0 0 M+ 20
[0367]  wherein RC2 is a carboxyl-protecting group and
M is a metal atom  M, in the presence of a base and a
chelator, and treating the 58 resulting compound with
an acid to prepare a compound  represented by the
formula [V]: [0368] R4 R31 O O  #)Mn R ORa X 1 [ V ]  



(R33 s [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-mentioned
formula [V], or a salt thereof, with a compound
represented by  io the formula [XVII]: [0370] OR 010
C5  Rc" 0 .1iN/R [XVII]  Rcs [0371]  wherein RC5 and
RC6 are the same or different and each is a C1-4  15
alkyl group, or may form a 5- or 6-membered
heterocycle together with the adjacent nitrogen. atom,
and Rclo and Rcll are the same or  different and each
is a C1_4 alkyl group, to prepare a compound
represented by the formula [VI]: [0372] R4 R3' 0 R
OR`s  I 32 I ~ ~Rcs [ VI ]  (Rs)m 33 Rcs 20 [0373]
wherein each symbol is as defined in the
above-mentioned [38],  or a salt thereof; 59 a step of
reacting a compound represented by the above-mentioned
formula [VI], or a salt thereof, with a compound
represented by  the formula [XVI]: R1-NH2 [XVI] 5
wherein R1 is as defined in the above-mentioned [38],
to prepare  a compound represented by the formula
[VII]: [0374] 



R4 R31 0 0 RS ORc2  ) I R32 I s X1 I NH [Viii  (R6m R
R1  [0375] io 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 [VII] to a cyclization reaction to
prepare a  compound represented by the formula [VIII]:
15 [0376] R4 R31 O O R NZ OR 2 32 [ VIII ]  (R)m R R33
R [0377]  wherein each symbol is as defined in the
above-mentioned [38],  or a salt thereof; and 20 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] 60 4 L 31 0 RS I I OH (R').. R R
3R1 [ III ]  [0379] wherein each symbol is as defined
in the above-mentioned [38],  or a salt thereof. 5
(0380] [41] The production method of the
above-mentioned [40], 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 represented by the
above-mentioned formula  to [Ia], 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; 15 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 20 [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 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-mentioned formula [VII]; 3o a
step of subjecting a compound represented by the
above- mentioned formula [VII] to a cyclization
reaction to prepare a  61 compound represented by the
above-mentioned formula [VIII], 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  s prepare a compound represented by the
above-mentioned formula  [III], or a salt thereof.
[0381]  [42] The production method of the
above-mentioned [39], which  further comprises at
least one of the following steps: zo a step of
subjecting a compound represented by the formula [I']:
[0382] R4 R31 0  s 



R I I \ ORC1  e, 32 1  (R% R 33 X [ I' ]  [0383]
wherein RC1' is a carboxyl-protecting group, and the
other 15 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] 31
RS I \ H  R4 *x s ~(F), R33 [ I a]  20 [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 [Ia], or a
salt thereof, with a halogenating agent to 25 prepare
a compound represented by the formula [Ib]:  [0386] 62
R4 R31  R s Xa 32 ' (R 6)m R R X [ I b] 33 [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 a salt
thereof, with a compound represented by  the formula
[XIV]: [0388] O OR07  R~ N J [XIV]  



II C8 io [0389] wherein RC7 is a CI-4 alkyl group, RC8
and RC9 are the same or  different and each is a C1_4
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  15 the formula [XIII]: [0390] R4 R31 0
s R C7  I / 32 1 I ' RC8 [XIII]  (Rg),,, R 33 X NN R 9
RC  wherein each symbol is as defined in the
above-mentioned [38]; a step of reacting a compound
represented by the above-mentioned  20 formula [XIII]
with a compound represented by the formula [XVI]:
R1-NH2 [XVI] wherein R1 is as defined in the
above-mentioned [38], to prepare  a compound
represented by the formula [IX]: 63 [0391] R4 R31 O
RS OR 7 (R6)' R32 s X1 I NH [ IX ]  m R R1 . [0392]
wherein each symbol is as defined in the
above-mentioned [38];  s a step of subjecting a
compound represented by the above mentioned formula
[IX] to a cyclization reaction to prepare a  compound
represented by the formula [XV]: [0393] R4 R37 0 0 $ I
ORS 



3z xv ]  (RB)m R R33 R io [0394] 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 [XV], or a
salt thereof, to hydrolysis to  is prepare a compound
represented by the formula [III]: [0395] R4 R31 O O
R5 1 1 1 OH  32 (R6 m R R33 R1 [ I[I ]  [0396] wherein
each symbol is as defined in the above-mentioned [38],
20 or a salt thereof. [0397] 64 [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 represented by the
above-mentioned formula  5 [Ia] 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; io 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 [XIV] in the presence of a
base to  prepare a compound represented by the
above-mentioned formula  [XIII]; 15 a step of reacting
a compound represented by the above-mentioned  formula
[XIII] with a compound represented by the above- 



mentioned formula [XVI] to prepare a compound
represented by the  above-mentioned formula [IX]; a
step of subjecting a compound represented by the above
20 mentioned formula [IX] to a cyclization reaction to
prepare a  compound represented by the above-mentioned
formula [XV] or a  salt thereof; and a step of
subjecting a compound represented by the above-
mentioned formula [XV], or a salt thereof, to
hydrolysis to  25 prepare a compound represented by
the above-mentioned formula  [III] or a salt thereof.
[0398]  [44] The production method of the
above-mentioned [36] or [38],  wherein the compound
represented by the formula [I] is 5-(3 30
chloro-2-fluorobenzyl)-2-fluoro-4-methoxybenzoic acid.
[45] The production method of the above-mentioned [36]
or [39],  wherein the compound represented by the
formula [II] is 3- chloro-2-fluorobenzylchloride.
Effect of the Invention  65 [0399] The present
invention can provide a novel compound useful  as a
synthetic intermediate for an anti-HIV agent
(compound)  having an integrase inhibitory activity, a
production method of s the synthetic intermediate, and
a production method of an anti- HIV agent (compound)
(e.g., compound (10) and the like) using  the
synthetic intermediate. [0400] The present invention
can provide an industrially highly  io valuable
production method of an anti-HIV agent (compound). For
example, using intermediate compound (2') [compound
(2-2):  compounds (2-2-A) and (2-2-B) and/or compound
(2-3): compounds  (2-3-A) and (2-3-B)] having a
methoxy group as a synthetic  intermediate for the
production of compound (10), which is an is anti-HIV
agent (compound), a decrease in the yield due to the
final step (alkoxylation, 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 (HF)
that causes corrosion of 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 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 30 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 (2')  can be controlled in the initial
production stage, not only the 35 quality management
in the later steps but also the quality  66 management
of an anti-HIV agent (compound) (e.g., compound (10)
and the like) can be facilitated. Therefore, compound
(2') is  an extremely important intermediate compound.
[0402]  5 Moreover, the present invention uses highly
circulative  compound (1) as a starting material.
Thus, the production  method of the present invention
can produce an anti-HIV agent  (compound) more
economically, since stability of supply of the
starting material can be improved. 10 Best Mode for
Carrying out the Invention  [0403] Detailed
Description of the Invention The terms and symbols to
be used in the present invention  are defined in the
following. 15 [0404] 



A "halogen atom" means a fluorine atom, a chlorine
atom, a  bromine atom or an iodine atom. A "Cl - C4
alkyl group" means a straight chain or branched  chain
alkyl group having 1 to 4 carbon atoms, and specific
20 examples include methyl group, ethyl group, propyl
group,  isopropyl group, butyl group, isobutyl group,
sec-butyl group  and tert-butyl group. [0405] 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
protecting groups described in  Protective Groups in
Organic Synthesis, published by John Wiley  and Sons
(1980) and the like, and specific examples thereof 30
include ether protecting groups 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, 35 etc. and the like.
67 [0406] R is a fluorine atom or a methoxy group. R'0
is a "Cl - C4 alkyl group", preferably a methyl group
or an ethyl group, and particularly preferably an
ethyl group. 5 R20 is a "hydroxyl-protecting group",
preferably a silicon  protecting group, more
preferably a tert-butyldimethylsilyl  group. R300 is a
"C1 - C4 alkyl group", preferably a methyl group  or
an ethyl group, particularly preferably a methyl
group. 10 R400 is a hydrogen atom or a "Cl - C4 alkyl
group",  preferably a methyl group or an ethyl group,
particularly  preferably a methyl group. [0407] X100
is a "halogen atom", preferably a chlorine atom or a  



is bromine atom. X200 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  20 potassium atom, more
preferably a potassium atom. The "metal atom M1i 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  25 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  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 4-picolyl group, a cyclohexyl
group and the like. 68 The "carboxyl-protecting group"
for Rcl is preferably a  methyl group, an ethyl group,
an n-propyl group, an isopropyl  group or a tert-butyl
group, more preferably an ethyl group. The
"carboxyl-protecting group" for RC2 is preferably a  5
methyl group, an ethyl group, an n-propyl group, an
isopropyl  group or a tert-butyl group, more
preferably an ethyl group.  [04091 The "halogen atom"
is a fluorine atom, a chlorine atom, a  bromine atom
or an iodine atom and, unless otherwise specified,  1o
it is preferably a fluorine atom, a chlorine atom or a
bromine  atom. The "halogen atom" for R32, R33 or R6
(including R6', R6" or  R6... defined below) or group
A (as defined below) is particularly  preferably a
fluorine atom or a chlorine atom, and the "halogen  



is atom" for R32 is more preferably a chlorine atom.
The "halogen atom" for R31, R33, R6. or R6' ' ' and
the "halogen atom" of the "Cl_10 alkyl group
optionally substituted by  1 to 3 substituents
selected from halogen atom and group B (as  defined
below)" for R32 or R33 is more preferably a fluorine
atom. 20 The "halogen atom" for R4 is preferably a
fluorine atom or  a chlorine atom, more preferably a
fluorine atom. The "halogen atom" for R5 is preferably
a fluorine atom or  a chlorine atom, more preferably a
chlorine atom. The "halogen atom" for X1 is preferably
a fluorine atom.  25 The "halogen atom" for X2 is
preferably a chlorine atom or  a bromine atom, more
preferably a chlorine atom. The "halogen atom" for X3
is preferably a bromine atom.  The "halogen atom" for
X4 is preferably a chlorine atom.  [04101 30 The "C1_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
isobutyl group, a sec- butyl group and a tert-butyl
group. 69 The "C1_4 alkyl group" for R31 or Rah is
preferably a methyl  group or an ethyl group. The
"C1_4 alkyl group" for R4, R5 or R6 (including R6' ,
R6.'  or R6" defined below) or group A (as defined
below) is 5 preferably a methyl group, an ethyl group
or an isopropyl group,  more preferably a methyl
group. The "C1_4 alkyl group" for Rai or Rat is
preferably a methyl  group, an ethyl group, a propyl
group or an isopropyl group,  more preferably a methyl
group. 10 The "C1_4 alkyl group" for Ra3, Ra9, Ralo or
Rail is preferably  a methyl group. The "C1_4 alkyl
group" for Ra4 or R a5 is preferably a methyl  group,
an ethyl group or a tert-butyl group. The "C1_4 alkyl
group" for Rah is preferably a methyl group,  



15 an ethyl group or a tert-butyl group. The "C1_4
alkyl group" for RC5 or R06 is preferably a methyl
group, an ethyl group, a propyl group or an isopropyl
group,  more preferably a methyl group. RC5 and RC6
are preferably the  same alkyl groups. 20 The "C1_4
alkyl group" for RC7 is preferably a methyl group,  an
ethyl group, a propyl group or an isopropyl group,
more  preferably an ethyl group. The "C1_4 alkyl
group" for RCS or Rc9 is preferably a methyl  group,
an ethyl group, a propyl group or an isopropyl group,
25 more preferably a methyl group. RCS and RC9 are
preferably the  same alkyl groups. The "C1_4 alkyl
group" for Rclo or Rc11 is preferably a  methyl group,
an ethyl group, a propyl group or an isopropyl  group,
more preferably a methyl group. Rcio and Rc11 are 30
preferably the same alkyl groups.  [0411] The "halo
C1_4 alkyl group" is the above-defined "C1_4 alkyl
group", which is substituted by 1 to 9, preferably 1
to 3,  "halogen atom(s)" defined above. 70 Examples of
thereof include a 2-fluoroethyl group, a 2-
chloroethyl group, a 2-bromoethyl group, a
3-fluoropropyl group,  a 3-chloropropyl group, a
4-fluorobutyl group, a 4-chlorobutyl  group, a
trifluoromethyl group, a 2,2,2-trifluoroethyl group, a
s 3,3,3-trifluoropropyl group, a 4,4,4-trifluorobutyl
group, a  pentafluoroethyl group, a
2,2,2-trifluoro-l-trifluoromethylethyl  group and the
like. The "halo C1_4 alkyl group" for R31, R4, R5 or
R6 (including  R6' , R6" or R6... defined below) or
group A (as defined below) is  io preferably a
trifluoromethyl group. [0412] The "C1_4 alkoxy group"
is an alkyloxy group wherein the  alkyl moiety is the
above-defined "C1_4 alkyl group",  specifically a
methoxy group, an ethoxy group, a propoxy group, 



15 an isopropoxy group, a butoxy group, an isobutoxy
group or a  tert-butoxy group. The "C1_4 alkoxyl
group" for R31 is preferably a methoxy  group. [0413]
20 The "C1_4 alkylsulfanyl group" is an alkylsulfanyl
group  wherein the alkyl moiety is the above-defined
"C1_4 alkyl group",  specifically a methylsulfanyl
group, an ethylsulfanyl group, a  propylsulfanyl
group, an isopropylsulfanyl group, a  butylsulfanyl
group, an isobutylsulfanyl group or a tert 25
butylsulfanyl group. The "C1_4 alkylsulfanyl group"
for R31 is preferably a  methylsulfanyl group. [0414]
The "halo C1_4 alkyloxy group" is a haloalkyloxy group
3o wherein the haloalkyl moiety is the above-defined
"halo C1_4  alkyl group". Specific examples include a
2-fluoroethyloxy group, a 2- chloroethyloxy group, a
2-bromoethyloxy group, a 3- fluoropropyloxy group, a
3-chloropropyloxy group, a 4 35 fluorobutyloxy group,
a 4-chlorobutyloxy group, a  71 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-l- trifluoromethylethyloxy
group and the like. 5 The "halo CI-4 alkyloxy group"
for R31, R4, R5, R6, R6', R6..  R6... or group A (as
defined below) is preferably a  trifluoromethyloxy
group. [0415] The "C3-10 carbon ring group" is a
saturated or unsaturated  io cyclic hydrocarbon group
having 3 to 10 carbon atoms, and means  an aryl group,
a cycloalkyl group, a cycloalkenyl group or a  fused
ring thereof. Examples of the "aryl group" include a
C6_10 aryl group,  



specifically a phenyl group, a naphthyl group, a
pentalenyl 15 group, an azulenyl group and the like,
preferably a phenyl group  and a naphthyl group, and
particularly preferably a phenyl group.  Exampled of
the "cycloalkyl group" include a C3_10 cycloalkyl
group, specifically a cyclopropyl group, a cyclobutyl
group, a cyclopentyl group, a cyclohexyl group, a
cycloheptyl 20 group, a cyclooctyl group, an adamantyl
group, a norbornanyl  group and the like, preferably a
cyclopropyl group, a cyclobutyl  group, a cyclopentyl
group and a cyclohexyl group. Examples of the
"cycloalkenyl group" include a C3_10  cycloalkenyl
group comprising at least one, preferably 1 or 2,  25
double bonds, specifically a cyclopropenyl group, a
cyclobutenyl group, a cyclopentenyl group, a
cyclopentadienyl group, a  cyclohexenyl group, a
cyclohexadienyl group (e.g., a 2,4- cyclohexadien-1-yl
group, a 2,5-cyclohexadien-1-yl group etc.),  a
cycloheptenyl group and a cyclooctenyl group and the
like. 30 Examples of the ring that these "aryl group",
"cycloalkyl  group" and "cycloalkenyl group" are
condensed to form include an  indenyl group, an
indanyl group, a 1,4-dihydronaphthyl group, a
1,2,3,4-tetrahydronaphthyl group (e.g.,
1,2,3,4-tetrahydro-2- naphthyl group,
5,6,7,8-tetrahydro-2-naphthyl group etc.), a 35
perhydronaphthyl group and the like. Preferred is a
fused ring  72 of a phenyl group and other ring, an
indenyl group, an indanyl  group, an
1,4-dihydronaphthyl group, an 1,2,3,4-
tetrahydronaphthyl group and the like, particularly
preferred is  an indanyl group. 5 [0416] The "C3_10
carbon ring group optionally substituted by 1 to  5
substituents selected from group A" is the
above-defined "C3-10  carbon ring group" optionally
substituted by 1 to 5, preferably  1 to 3,
substituents selected from group A defined below, and
1o includes an unsubstituted "C3_10 carbon ring
group". In addition,  the position of substitution is
not particularly limited as long  as it is a
substitutable position. 



In the specification, the "group A" is a group
consisting  of a cyano group, a phenyl group, a nitro
group, the above 15 defined "halogen atom", the
above-defined "C1_4 alkyl group", the  above-defined
"halo C1_4 alkyl group", the above-defined "halo C1_
4 alkyloxy group", -ORal, -SRal, -NRa1Ra2, -CONRalRa2,
-SO2NRa1Ra2, - CORa3, -NRa1CORa3, -SO2Ra3, -NR
a,SO2Ra3, -COORal and -NRa2000Ra3 wherein Ra' and Ra2
are the same or different and each is a 20 hydrogen
atom, the above-defined "C1_4 alkyl group" or a benzyl
group, and Rai is the above-defined "C1_4 alkyl
group".  Examples of "-ORa1" include a hydroxy group,
a methoxy group, an ethoxy group, a propoxy group, an
isopropoxy group, a  tert-butoxy group and the like.
25 Examples of the "-SRal" include a mercapto group, a
methylsulfanyl group, an ethylsulfanyl group, a
propylsulfanyl  group, an isopropylsulfanyl group, a
tert-butylsulfanyl group  and the like. Examples of
"-NRa1Ra2" include an amino group, a 30 methylamino
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. 73 Examples
of "-CONRa1Ra2" include a carbamoyl group, a
methylaminocarbonyl group, an ethylaminocarbonyl
group, a  propylaminocarbonyl group, an
isopropylaminocarbonyl group, a
tert-butylaminocarbonyl group, a dimethylaminocarbonyl
group, a 5 diethylaminocarbonyl group, an
N-methyl-N-ethylaminocarbonyl  group and the like.
Examples of "-SO2NRa'Ra2" include a sulfamoyl group, a
methylaminosulfonyl group, an ethylaminosulfonyl
group, a  propylaminosulfonyl group, an
isopropylaminosulfonyl group, a 1o
tert-butylaminosulfonyl group, a dimethylaminosulfonyl
group, a  diethylaminosulfonyl group, an
N-methyl-N-ethylaminosulfonyl  group and the like. 



Examples of "-CORa3i include an acetyl group, a
propionyl  group, a butyryl group, an isobutyryl
group, a pivaloyl group  15 and the like. Examples of
"-NR a1CORa3" 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. 20
Examples of "-SO2Ra3i include a methylsulfonyl group,
an  ethylsulfonyl group, a propylsulfonyl group, an
isopropylsulfonyl group, a tert-butylsulfonyl group
and the like.  Examples of "-NRalSO2Ra3" include a
methylsulfonylamino  group, an ethylsulfonylamino
group, a propylsulfonylamino group, 25 an
isopropylsulfonylamino group, a
tert-butylsulfonylamino group,  an
N-methyl-N-(methylsulfonyl)amino group and the like.
Examples of "-COORal" include a carboxyl group, a
methoxycarbonyl group, an ethoxycarbonyl group, a
propoxycarbonyl group, an isopropoxycarbonyl group, a
tert so butoxycarbonyl group and the like. Examples of
"-NR a2COORa3,, include a methoxycarbonylamino  group,
an ethoxycarbonylamino group, a propoxycarbonylamino
group, an isopropoxycarbonylamino group, a tert-
butoxycarbonylamino group and the like. 74 [04171
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 s trifluoromethyl group, a
trifluoromethyloxy group, a hydroxy  group, a methoxy
group, an ethoxy group, a propoxy group, a
methylsulfanyl group, an amino group, a methylamino
group, an  ethylamino group, an isopropylamino group,
a dimethylamino group,  a diethylamino group, an
N-ethyl-N-methylamino group, an N io
methyl-N-propylamino group, an
N-isopropyl-N-methylamino group,  an
N-benzyl-N-methylamino group, a carbamoyl group, a
methylaminocarbonyl group, a dimethylaminocarbonyl
group, a  



sulfamoyl group, methylaminosulfonyl group, a
dimethylaminosulfonyl group, an acetyl group, an
acetylamino is group, an N-acetyl-N-methylamino group,
a methylsulfonyl group,  a methylsulfonylamino group,
an N-methyl-N-(methylsulfonyl)amino  group, a carboxyl
group, a methoxycarbonyl group, a carboxyamino  group
and a methoxycarbonylamino group. Group A particularly
preferably contains a cyano group, a  20 phenyl group,
a nitro group, a fluorine atom, a chlorine atom, a
bromine atom, a methyl group, a trifluoromethyl group,
a trifluoromethyloxy group, a hydroxy group, a methoxy
group, an  ethoxy group, a methylsulfanyl group, an
amino group, a  methylamino group, a dimethylamino
group, a diethylamino group, 25 an
N-ethyl-N-methylamino group, an N-methyl-N-propylamino
group,  an N-isopropyl-N-methylamino group, an
N-benzyl-N-methylamino  group, a dimethylaminocarbonyl
group, a methylaminosulfonyl  group, a
dimethylaminosulfonyl group, an acetylamino group, an
N-acetyl-N-methylamino group, a methylsulfonyl group,
an N 30 methyl-N-(methylsulfonyl)amino group and a
carboxyl group, more  preferably contains a fluorine
atom and a chlorine atom. The number of the
substituents that the above-mentioned  "C3_10 carbon
ring group" may have is preferably 1 to 3, and when
the "C3_10 carbon ring group" is a phenyl group,
preferred are 2 35 position monosubstitution,
3-position monosubstitution, 2,3- 75 position
disubstitution, 2,4-position disubstitution, 2,5-
position disubstitution, 2,6-position disubstitution,
2,3,4- position trisubstitution, 2,3,5-position
trisubstitution and  2,3,6-position trisubstitution,
particularly preferred is 2,3- s position
disubstitution. [0418) Specific examples of the "C3_10
carbon ring group  optionally substituted by 1 to 5
substituents selected from  group A" include a phenyl
group, a naphthyl group, a 2 1o fluorophenyl group, a
2-chlorophenyl group, a 2-bromophenyl  group, a
3-fluorophenyl group, a 3-chlorophenyl group, a 3- 



bromophenyl group, a 4-fluorophenyl group, a
2-nitrophenyl group,  a 3-nitrophenyl group, a
2-cyanophenyl group, a 3-cyanophenyl  group, a
2-methylphenyl group, a 3-methylphenyl group, a 4 15
methylphenyl group, a 2-ethylphenyl group, a
3-ethylphenyl group,  a 2-isopropylphenyl group, a
3-isopropylphenyl group, a 2- trifluoromethylphenyl
group, a 3-trifluoromethylphenyl group, a
2-hydroxyphenyl group, a 3-hydroxyphenyl group, a 4-
hydroxyphenyl group, a 2-methoxyphenyl group, a
3-methoxyphenyl 20 group, a 2-ethoxyphenyl group, a
3-ethoxyphenyl group, a 2- propoxyphenyl group, a
3-propoxyphenyl group, a 2- (trifluoromethyl)phenyl
group, a 3-(trifluoromethyl)phenyl group,  a
2-(trifluoromethyloxy)phenyl group, a 3-
(trifluoromethyloxy)phenyl group, a
2-methylsulfamoylphenyl 25 group, a
3-methylsulfamoylphenyl group, a 2-aminophenyl group,
a  3-aminophenyl group, a 2-(methylamino)phenyl group,
a 3- (methylamino)phenyl group, a
2-(dimethylamino)phenyl group, a 3-
(dimethylamino)phenyl group, a 2-(acetylamino)phenyl
group, a 3- (acetylamino)phenyl group, a 2-biphenyl
group, a 3-biphenyl 3o group, a
2-(methylsulfonyl)phenyl group, a 3-
(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 group, a 3 35
(dimethylaminosulfonyl)phenyl group, a 2- 76
(dimethylsulfonyl)phenyl group, a
2-(methylsulfonylamino)phenyl  group, a
3-(methylsulfonylamino)phenyl group, a 2-
carbamoylphenyl group, a 3-carbamoylphenyl group, a 2-
(methylcarbamoyl)phenyl group, a
3-(methylcarbamoyl)phenyl group, s a
2-(dimethylcarbamoyl)phenyl group, a 3-
(dimethylcarbamoyl)phenyl group, a 2,3-difluorophenyl
group, a  3,4-difluorophenyl group, a
2,3-dichlorophenyl group, a 3,4- dichlorophenyl group,
a 2,3-dibromophenyl group, a 3,4- dibromophenyl group,
a 2,4-difluorophenyl group, a 2,4 lo dichlorophenyl
group, a 2,5-dichlorophenyl group, a 2,6- 



dichlorophenyl group, a 2-chloro-3-fluorophenyl group,
a 2- chloro-4-fluorophenyl group, a
2-chloro-5-fluorophenyl group, a
2-chlorc-6-fluorophenyl group, a
3-chloro-2-fluorophenyl group,  a
5-chloro-2-fluorophenyl group, a
5-bromo-2-chlorophenyl group, is 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 20 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 25 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 30
(methylsulfonylamino)phenyl group, a 2-chloro-5-
(methylsulfonylamino)phenyl group, a
2,3,4-trifluorophenyl group,  a
2-chloro-3,4-difluorophenyl group, a 2-chloro-3,5-
difluorophenyl group, a 2-chloro-3,6-difluorophenyl
group, a 2- chloro-4,5-difluorophenyl group, a
2-chloro-4,6-difluorophenyl 35 group, a
3-chloro-2,4-difluorophenyl group, a 3-chloro-2,5- 77
difluorophenyl group, a 3-chloro-2,6-difluorophenyl
group, a  2,3-dichloro-4-fluorophenyl group, a
3-chloro-2-fluoro-5- trifluoromethylphenyl group, a
2-chloro-3,5,6-trifluorophenyl  group, a
3-chloro-2,4,5-trifluorophenyl group, a 3-chloro-2,4,6
5 trifluorophenyl group, a
2,3-dichloro-4,5,6-trifluorophenyl  group, a
3,5-dichloro-3,4,6-trifluorophenyl group, a 2,6-
dichloro-3,4,5-trifluorophenyl group, a
perfluorophenyl group, a  2-biphenylyl group, a
3-biphenylyl group, a 4-biphenylyl group,  a
cyclopropyl group, a cyclobutyl group, a cyclopentyl
group, a 



zo cyclohexyl group, a 2-hydroxycyclopropyl group, a
2- hydroxycyclobutyl group, a 3-hydroxycyclobutyl
group, a 2- hydroxycyclopentyl group, a
3-hydroxycyclopentyl group, a 2- hydroxycyclohexyl
group, a 3-hydroxycyclohexyl group, a 4-
hydroxycyclohexyl group, a 4-indanyl group, an
1H-inden-4-yl  1s group and the like. Preferably is a
2-chlorophenyl group, a 2-bromophenyl  group, a
2-ethylphenyl group, a 2-trifluoromethylphenyl group,
a  2-hydroxyphenyl group, a 2-ethoxyphenyl group, a 2-
(methylsulfonyl)phenyl group, a
2-(dimethylaminosulfonyl)phenyl 20 group, a
2,3-difluorophenyl 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-2-fluorophenyl group, a
5-bromo-2-chlorophenyl group,  a
2-chloro-3-methylphenyl group, a
2-chloro-5-methylphenyl group, 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-chloro-2,6-difluorophenyl group. More preferred are
a 2,3-difluorophenyl group, a 2,3 30 dichlorophenyl
group, a 2-chloro-3-fluorophenyl group and a 3-
chloro-2-fluorophenyl group. The "C3_10 carbon ring
group optionally substituted by 1 to  5 substituents
selected from group A" for R1 or group B (as  defined
below) is preferably a phenyl group, a 3,4 35
dichlorophenyl group, a 2-biphenylyl group, a
cyclopropyl group,  78 a cyclobutyl group, a
cyclopentyl group, a cyclohexyl group, a
2-hydroxycyclopropyl group, a 2-hydroxycyclobutyl
group, a 3- hydroxycyclobutyl group, a
2-hydroxycyclopentyl group, a 3- hydroxycyclopentyl
group, a 2-hydroxycyclohexyl group, a 3 3
hydroxycyclohexyl group or a 4-hydroxycyclohexyl
group,  particularly preferably a phenyl group, a
3,4-dichlorophenyl  group, a 2-biphenylyl group, a
cyclopropyl group, a cyclobutyl  group, a cyclopentyl
group or a cyclohexyl group, more  



preferably a phenyl group or a cyclohexyl group. 10
The "C3_10 carbon ring group optionally substituted by
1 to  5 substituents selected from group A" for R32 or
R33 is preferably  a phenyl group or a cyclohexyl
group. [0419] The "heterocyclic group" means a group
derived from a  is saturated or unsaturated (including
partially or completely  unsaturated) monocyclic
5-membered or 6-membered heterocycle  containing,
besides carbon atom, at least one, preferably 1 to 4
hetero atoms selected from nitrogen atom, oxygen atom
and sulfur  atom, or a fused ring of the heterocycles,
or a fused ring of a 20 C3-10 carbon ring selected
from benzene, cyclopentane and  cyclohexane and the
heterocycle (hereinafter sometimes to be  abbreviated
as fused heterocycle). Examples of the "saturated
monocyclic 5-membered or 6- membered heterocyclic
group" include a pyrrolidinyl group, a  25
tetrahydrofuryl group, a tetrahydrothienyl group, an
imidazolidinyl group, a pyrazolidinyl group, a 1,3-a
dioxolanyl  group, a 1,3-oxathiolanyl group, an
oxazolidinyl group, a  thiazolidinyl group, a
piperidinyl group, a piperazinyl group, a
tetrahydropyranyl group, a tetrahydrothiopyranyl
group, a 3o dioxanyl group, a morpholinyl group, a
thiomorpholinyl group, a  2-oxopyrrolidinyl group, a
2-oxopiperidinyl group, a 4- oxopiperidinyl group, a
2,6-dioxopiperidinyl group and the like.  Preferred is
a pyrrolidinyl group, a piperidinyl group or a
morpholinyl group. 79 Examples of the "unsaturated
monocyclic 5-membered or 6- membered heterocyclic
group" include a pyrrolyl group, a furyl  group, a
thienyl group, an imidazolyl group, a 1,2-dihydro-2-
oxoimidazolyl group, a pyrazolyl group, a diazolyl
group, an s oxazolyl group, an isoxazolyl group, a
thiazolyl group, an  isothiazolyl group, a
1,2,4-triazolyl group, a 1,2,3-triazolyl  group, a
tetrazolyl group, a 1,3,4-oxadiazolyl group, a 1,2,4-
oxadiazolyl group, a 1,3,4-thiadiazolyl group, a 1,2,4



thiadiazolyl group, a furazanyl group, a pyridyl
group, a  1o pyrimidinyl group, a
3,4-dihydro-4-oxopyrimidinyl group, a  pyridazinyl
group, a pyrazinyl group, a 1,3,5-triazinyl group,  an
imidazolinyl group, a pyrazolinyl group, an oxazolinyl
group  (e.g., 2-oxazolinyl group, 3-oxazolinyl group,
4-oxazolinyl  group etc.), an isoxazolinyl group, a
thiazolinyl group, an 15 isothiazolinyl group, a
pyranyl group, a 2-oxopyranyl group, a
2-oxo-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 imidazolyl group, a pyrazolyl group,
an oxazolyl group, an isoxazolyl group, a thiazolyl
group, an 20 isothiazolyl group, a pyridyl group, a
2-oxo-2,5-dihydrofuranyl  group or a
1,1-dioxo-1H-isothiazolyl group. Examples of the
"fused heterocycle group" include an  indolyl group
(e.g., 2-indolyl group, 3-indolyl group, 4-indolyl
group, 7-indolyl group etc.), an isoindolyl group, a
1,3 25 dihydro-1,3-dioxoisoindolyl group, a
benzofuranyl group (e.g.,  2-benzofuranyl group,
4-benzofuranyl group, 7-benzofuranyl group  etc.), an
indazolyl group, an isobenzofuranyl group, a
benzothiophenyl group (e.g., 2-benzothiophenyl group,
4- benzothiophenyl group, 7-benzothiophenyl group
etc.), a 3o benzoxazolyl group (e.g., 2-benzoxazolyl
group, 4-benzoxazolyl  group, 7-benzoxazolyl group
etc.), a benzimidazolyl group (e.g.,  2-benzimidazolyl
group, 4-benzimidazolyl group, 7-benzimidazolyl  group
etc.), a benzothiazolyl group (e.g., 2-benzothiazolyl
group, 4-benzothiazolyl group, 7-benzothiazolyl group
etc.), an  35 indolizinyl group, a quinolyl group, an
isoquinolyl group, a 80 1,2-dihydro-2-oxoquinolyl
group, a quinazolinyl group, a  quinoxalinyl group, a
cinnolinyl group, a phthalazinyl group, a
quinolizinyl group, a purinyl group, a pteridinyl
group, an  indolinyl group, an isoindolinyl group, a
5,6,7,8 s tetrahydroquinolyl group, a
1,2,3,4-tetrahydroquinolyl group, a
2-oxo-1,2,3,4-tetrahydroquinolyl group, a
benzo[1,3]dioxolyl  group, a 3,4-methylenedioxypyridyl
group, a 4,5- 



ethylenedioxypyrimidinyl group, a chromenyl group, a
chromanyl  group, an isochromanyl group and the like.
10 Preferred is a fused ring of a saturated or
unsaturated  monocyclic 5-membered or 6-membered
heterocycle and a benzene  ring, specifically, an
indolyl group, a benzofuranyl group, a
benzothiophenyl group, a benzoxazolyl group, a
benzimidazolyl  group, a benzothiazolyl group, a
benzo[1,3]dioxolyl group and  15 the like. [0420] The
"heterocyclic group optionally substituted by 1 to 5
substituents selected from group A" is the
above-defined  "heterocyclic group" optionally
substituted by 1 to 5, 20 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 25 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 30 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
1,1-dioxo-lH-isothiazol-5-yl group, a  35
4-methylthiazol-5-yl group, an imidazolyl group, a
2-imidazolyl  81 group, a 3-imidazolyl group, a
4-imidazolyl group, a pyrazolyl  group, a 2-oxazolyl
group, a 3-isoxazolyl group, a 2-thiazolyl  group, a
3-isothiazolyl group, a 2-pyridyl group, a 3
fluoropyridin-2-yl group, a 3-chloropyridin-2-yl
group, a 3- 5 chloro-4-fluoropyridin-2-yl group, a
3,5-dichloropyridin-2-yl  group, a 3-pyridyl group, a
2-fluoropyridin-3-yl group, a 2- 



chloropyridin-3-yl group, a
2-chloro-4-fluoropyridin-3-yl group,
a.2-chloro-5-fluoropyridin-3-yl group, a
2,5-dichloropyridin-3- yl group, a
2-chloro-6-fluoropyridin-3-yl group, a 2,6 10
dichloropyridin-3-yl group, a 4-pyridyl group, a 2-
fluoropyridin-4-yl group, a 2-chloropyridin-4-yl
group, a 2- chloro-3-fluoropyridin-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-fluoropyridin-4-yl group, a
2,6 15 dichloropyridin-4-yl group, a
2-chloro-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-tetrafluoropyridin-4-yl  group, a 2-indolyl
group, a 3-indolyl group, a 4-indolyl group,  a
7-indolyl group, a 2-benzofuranyl group, a
4-benzofuranyl 20 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-benzothiazolyl group, a 7 25
benzothiazolyl group, a 2-benzo[1,3]dioxolyl group, a
4- benzo[1,3]dioxolyl group, a 5-benzo[1,3]dioxolyl
group and the  like. The "heterocyclic group
optionally substituted by 1 to 5  substituents
selected from group A" for R1 or group B (as defined
3o 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 R32 or R33 is
preferably a  35 pyrrolidinyl group. 82 [0421] The
"C1-10 alkyl group optionally substituted by 1 to 3
substituents selected from halogen atom and group B
(as defined  below)" is a C1_10 alkyl group optionally
substituted by s substituent(s) selected from the
above-defined "halogen atom"  



and the below-defined "group B", and may be an
unsubstituted  alkyl group. The alkyl moiety is a
straight chain or branched  chain alkyl group having 1
to 10 carbon atoms, and specifically  a methyl group,
an ethyl group, a propyl group, an isopropyl io group,
a butyl group, an isobutyl group, a sec-butyl group, a
tert-butyl group, a pentyl group, an isopentyl group,
a 1- methylbutyl group, a 1-ethylpropyl group, a
2-ethylpropyl group,  a 1,1-dimethylpropyl group, a
1,2-dimethylpropyl group, a tert- pentyl group, a
hexyl group, an isohexyl group, a 1-methylpentyl is
group, a 1,1-dimethylbutyl group, a 1,2-dimethylbutyl
group, a  1,3-dimethylbutyl group, a 1-ethylbutyl
group, a 1-ethyl-l- methylpropyl group, a
1-ethyl-2-methylpropyl group, a 1,1,2- trimethylpropyl
group, a 1,2,2-trimethylpropyl group, a 1-ethyl-
l-methylpropyl group, a heptyl group, an isoheptyl
group, a 1 20 methylhexyl group, a 1,1-dimethylpentyl
group, a 1,2- dimethylpentyl group, a
1,3-dimethylpentyl group, a 1,4- dimethylpentyl group,
a 1,1,2-trimethylbutyl group, a 1,1,3- trimethylbutyl
group, a 1,2,2-trimethylbutyl group, a 1,2,3-
trimethylbutyl group, a 1,3,3-trimethylbutyl group, a
1 25 ethylpentyl group, a 1-ethyl-2-methylbutyl group,
a 1-ethyl-3- methylbutyl group, a
2-ethyl-l-methylbutyl group, a 1- propylbutyl group, a
1-ethyl-2,2-dimethylpropyl group, a 1-
isopropyl-2-methylpropyl group, a
1-isopropyl-l-methylpropyl  group, a 1,1-diethylpropyl
group, a 1,1,2,2-tetramethylpropyl 30 group, a
1-isopropylbutyl group, a 1-ethyl-l-methylbutyl 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 83
position of substitution is not particularly limited
as long as  it is a substitutable position. [04221 The
"group B" is a group containing the above-defined "C3-
5 to carbon ring group optionally substituted by 1 to
5  



substituents selected from group A", the above-defined
"heterocyclic group optionally substituted by 1 to 5
substituents selected from group A", -ORa4, -SRa4,
-NRa4Ra5, - CONRa4Ras, -SO2NRa4Ra5, -CORa6,
-NRa4CORa6, -SO2Ra6, -NR a4SO2Ra6, -COORa4  1o and
-NRa5COORa, wherein Ra4 and R a5 are the same or
different and each is a  hydrogen atom, the
above-defined "C1_4 alkyl group", the above- defined
"C3-10 carbon ring group optionally substituted by 1
to 5  substituents selected from group A" or the
above-defined 15 "heterocyclic group optionally
substituted by 1 to 5  substituents selected from
group A", and Ra6 is the above-defined  "C1_4 alkyl
group", the above-defined "C3-10 carbon ring group
optionally substituted by 1 to 5 substituents selected
from  group A" or the above-defined "heterocyclic
group optionally 20 substituted by 1 to 5 substituents
selected from group A".  [0423] Examples of "-ORa41 ,
include a hydroxy group, a methoxy  group, an ethoxy
group, a propoxy group, an isopropoxy group, a
tert-butoxy group and the like. 25 Examples of "-SR
a4" include a mercapto group, a  methylsulfanyl group,
an ethylsulfanyl group, a propylsulfanyl  group, an
isopropylsulfanyl group, a tert-butylsulfanyl group
and the like. Examples of "-NR a4Ra5" include an amino
group, a 30 methylamino 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. 84 Examples
of "-CONRa4Ra5" include a carbamoyl group, a
methylaminocarbonyl group, an ethylaminocarbonyl
group, a  propylaminocarbonyl group, an
isopropylaminocarbonyl group, a
tert-butylaminocarbonyl group, a dimethylaminocarbonyl
group, a s diethylaminocarbonyl group, an
N-methyl-N-ethylaminocarbonyl  



group and the like. Examples of "-S02NRa4Ras" include
a sulfamoyl group, a  methylaminosulfonyl group, an
ethylaminosulfonyl group, a  propylaminosulfonyl
group, an isopropylaminosulfonyl group, a io
tert-butylaminosulfonyl group, a dimethylaminosulfonyl
group, a  diethylaminosulfonyl group, an
N-methyl-N-ethylaminosulfonyl  group and the like.
Examples of "-CORa6i include an acetyl group, a
propionyl  group, a butyryl group, an isobutyryl
group, a pivaloyl group  15 and the like. Examples of
"-NRa4CORa6i 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. 20
Examples of "-S02Ra6i include a methylsulfonyl group,
an  ethylsulfonyl group, a propylsulfonyl group, an
isopropylsulfonyl group, a tert-butylsulfonyl group
and the like.  Examples of "-NRa4S02Ra6i include a
methylsulfonylamino  group, an ethylsulfonylamino
group, a propylsulfonylamino group, 25 an
isopropylsulfonylamino group, a
tert-butylsulfonylamino group,  an
N-methyl-N-(methylsulfonyl)amino group and the like.
Examples of "-COORa4i include a carboxyl group, a
methoxycarbonyl group, an ethoxycarbonyl group, a
propoxycarbonyl group, an isopropoxycarbonyl group, a
tert 30 butoxycarbonyl group and the like. Examples of
"-NR a5000Ra6i include a methoxycarbonylamino  group,
an ethoxycarbonylamino group, a propoxycarbonylamino
group, an isopropoxycarbonylamino group, a tert-
butoxycarbonylamino group and the like. 85 [0424]
Examples of the above-mentioned "C1-lo alkyl group
optionally substituted by 1 to 3 substituents selected
from  halogen atom and the above-mentioned group B"
include a methyl 5 group, an ethyl group, a propyl
group, an isopropyl group, a  



butyl group, an isobutyl group, a sec-butyl group, a
tert-butyl  group, a pentyl group, an isopentyl group,
a 1-methylbutyl group,  a 1-ethylpropyl group, a
2-ethylpropyl group, a 1,1- dimethylpropyl group, a
1,2-dimethylpropyl group, a tert-pentyl zo group, a
hexyl group, an isohexyl group, a 1-methylpentyl
group,  a 1,1-dimethylbutyl group, a 1,2-dimethylbutyl
group, a 1,3- dimethylbutyl group, a 1-ethylbutyl
group, a 1-ethyl-l- methylpropyl group, a
1-ethyl-2-methylpropyl group, a 1,1,2- trimethylpropyl
group, a 1,2,2-trimethylpropyl group, a 1-ethyl 15
1-methylpropyl group, a heptyl group,. an isoheptyl
group, a 1- methylhexyl group, a 1,1-dimethylpentyl
group, a 1,2- dimethylpentyl group, a
1,3-dimethylpentyl group, a 1,4- dimethylpentyl group,
a 1,1,2-trimethylbutyl group, a 1,1,3- trimethylbutyl
group, a 1,2,2-trimethylbutyl group, a 1,2,3 20
trimethylbutyl group, a 1,3,3-trimethylbutyl group, a
1- ethylpentyl group, a 1-ethyl-2-methylbutyl group, a
1-ethyl-3- methylbutyl group, a 2-ethyl-l-methylbutyl
group, a 1- propylbutyl group, a
1-ethyl-2,2-dimethylpropyl group, a 1-
isopropyl-2-methylpropyl group, a
1-isopropyl-l-methylpropyl 25 group, a
1,1-diethylpropyl group, a 1,1,2,2-tetramethylpropyl
group, a 1-isopropylbutyl group, a
1-ethyl-l-methylbutyl group,  an octyl group, a nonyl
group, a decanyl group, a fluoromethyl  group, a
trifluoromethyl group, a chloroethyl group, a 2
fluoroethyl group, a 2-chloroethyl group, a
3-fluoropropyl group,  3o a 2-chloropropyl 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 1-
(hydroxymethyl)propyl group, a 3-hydroxypropyl group,
a 2- hydroxybutyl group, a 4-hydroxybutyl group, a
2-hydroxypentyl 35 group, a 5-hydroxypentyl group, a
2,3-dihydroxypropyl group, a  86 2,3-dihydroxybutyl
group, a 2-hydroxy-l-(hydroxymethyl)ethyl  group, a
2-hydroxy-2-methylpropyl group, a 1-
(hydroxymethyl)butyl group, a
1-(hydroxymethyl)-2-methylpropyl  group, a
1-(hydroxymethyl)-2,2-dimethylpropyl group, a 1 



5 (hydroxymethyl)-2-methylbutyl group, a
2-hydroxy-l-phenylethyl  group, a
2-hydroxy-2-phenylethyl group, a 1-(hydroxymethyl)-2-
phenylethyl group, a 1-(hydroxymethyl)-3-methylbutyl
group, a 2- ethyl-l-(hydroxymethyl) butyl group, a
3-hydroxy-l-methylpropyl  group, a
i,i-dimethyl-3-hydroxypropyl group, a 1,2-dimethyl-3
io hydroxypropyl group, a i-isopropyl-3-hydroxypropyl
group, a 2,2- dimethyl-1-(2-hydroxyethyl)propyl group,
a 1-ethyl-3- hydroxypropyl group, a
2-hydroxy-l-isopropylpropyl group, a 1-
ethyl-l-(hydroxymethyl)propyl group, a l,i-dimethyl-2-
hydroxypropyl group, a 1,2-dimethyl-2-hydroxypropyl
group, a 1 15 ethyl-2-hydroxypropyl group, a
4-hydroxy-l-methylbutyl group, a
2-ethyl-i-(hydroxymethyl)-2-methylbutyl group, a
3,3-dimethyl-l- (hydroxymethyl)butyl group, a
1-(hydroxymethyl)pentyl group, a
4-methyl-i-(hydroxymethyl)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 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 25 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-
butylaminosulfonylmethyl group, a 2-(acetylamino)ethyl
group, a 30 2-(methylsulfonylamino)ethyl group, a 2-
(ethoxycarbonylamino) ethyl group, a benzyl group, a
phenethyl  group, a 3-phenylpropyl group, a
4-phenyleutyl group, a 2- biphenylylmethyl group, a
3,4-dichlorobenzyl group, 2-hydroxy-2- phenylethyl
group, a cyclopentylmethyl group, a cyclohexylmethyl
35 group, a 2-cyclohexylethyl group, a
1-cyclohexyl-2-hydroxyethyl  87 group, a
1-cyclohexylmethyl-2-hydroxyethyl group, a
phenylaminocarbonylmethyl group, a 2-pyridin-2-ylethyl
group, a  2-imidazol-1-ylethyl group, a
benzothiophen-2-ylmethyl group, a  



2-benzothiophen-2-ylethyl group, a 2-morpholinoethyl
group, a 2 s (4-methylthiazolin-5-yl)ethyl group, a
1-carboxyethyl group, a  1-carbamoylethyl group, a
1-carboxy-2-methylpropyl group, a 1-
carbamoyl-2-methylpropyl group, a 2-hydroxy-l-
(hydroxymethyl)propyl group, a
1-(hydroxymethyl)-2-mercaptoethyl  group, a
1-(hydroxymethyl)-3-(methylsulfanyl)propyl group, a 2
1o carboxy-l-(hydroxymethyl)ethyl group, a
2-carbamoyl-l- (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-l 15 (hydroxymethyl)propyl group, a
5-amino-l-(hydroxymethyl)pentyl  group and the like.
The "C1_10 alkyl group optionally substituted by 1 to
3  substituents selected from halogen atom and the
above-mentioned  group B" for R1 is preferably a
methyl group, an ethyl group, a 20 propyl group, an
isopropyl group, a butyl group, an isobutyl  group, a
tert-butyl group, a 2-fluoroethyl 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
1-(hydroxymethyl)propyl group, a 3 25 hydroxypropyl
group, a 4-hydroxybutyl group, a 5-hydroxypentyl
group, a 2,3-dihydroxypropyl group, a 2-hydroxy-l-
(hydroxymethyl)ethyl group, a 2-hydroxy-2-methylpropyl
group, a  1-(hydroxymethyl)butyl group, a
1-(hydroxymethyl)-2-methylpropyl  group, a
1-(hydroxymethyl)-2,2-dimethylpropyl group, a 1 30
(hydroxymethyl)-2-methylbutyl group, a
2-hydroxy-l-phenylethyl  group, a
2-hydroxy-2-phenylethyl group, a 1-(hydroxymethyl)-2-
phenylethyl group, a 1-(hydroxymethyl)-3-methylbutyl
group, a 2- methoxyethyl group, a methylsulfanylmethyl
group, a 2- (methylsulfanyl)ethyl group, a
2-aminoethyl group, a 2 35 (dimethylamino)ethyl group,
a carboxymethyl group, a 2- 88 carboxyethyl group, a
3-carboxypropyl group, a carbamoylmethyl  group, a
2-carbamoylethyl group, a metnylaminocarbonylmethyl  



group, a dimethylaminocarbonylmethyl group, a 2-
(phenylaminocarbonyl)ethyl group, a 2-oxopropyl group,
a s methylsulfonylmethyl group, a
2-(methylsulfonyl)ethyl group, a  sulfamoylmethyl
group, a methylaminosulfonylmethyl group, a
dimethylaminosulfonylmethyl group, a tert-
butylaminosulfonylmethyl group, a 2-(acetylamino)ethyl
group, a  2-(methylsulfonylamino)ethyl group, a 2 1o
(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, a  cyclopentylmethyl group,
a cyclohexylmethyl group, a 1-
cyclohexyl-2-hydroxyethyl group, a
1-cyclohexylmethyl-2 15 hydroxyethyl group, a
2-pyridin-2-ylethyl group, a 2-imidazol-l- ylethyl
group, a benzothiophen-2-ylmethyl group, a 2-
morpholinoethyl group or a 2- (4-methylthiazolin-5-yl)
ethyl group,  particularly preferably an alkyl group
branched at the 1- position and/or substituted by a
hydroxy group, specifically a 20
2-hydroxy-l-methylethyl group, a 2-hydroxy-l
(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 25 is an optically
active form, an S form is more preferable.  The "C1_10
alkyl group optionally substituted by 1 to 3
substituents selected from a halogen atom and the
above- mentioned group B" for R1 is most preferably a
1-(hydroxymethyl)- 2-methylpropyl group, more
preferably an S form. 30 The "C1_10 alkyl group
optionally substituted by 1 to 3  substituents
selected from a halogen atom and the above- mentioned
group B" for R32 or R33 is preferably a methyl group,
an  ethyl group or a trifluoromethyl group. The "C1_10
alkyl group optionally substituted by 1 to 3  35
substituents selected from a halogen atom and the
above 89 mentioned group B" for R a7 or Rae is
preferably a methyl group, an  



ethyl group, a propyl group, an isopropyl group, a 2-
hydroxyethyl group, a 3-hydroxypropyl group or a
cyclohexylmethyl group, more preferably a methyl
group, an ethyl 5 group or an isopropyl group,
particularly preferably a methyl  group. [0425]
Examples of the "fused ring" optionally formed by R4
and R5  together with a benzene ring bonded thereto
include naphthalen- ic 1-yl and the like. [0426] The
"5- or 6-membered heterocycle" optionally formed by
Rc5  and Rc6 together with the adjacent nitrogen atom
is, of the  above-mentioned "heterocyclic group", a
saturated monocyclic 5 15 membered or 6-membered
heterocycle containing a nitrogen atom,  and
specifically includes pyrrolidine, piperidine and the
like.  [0427] The "5- or 6-membered heterocycle"
optionally formed by Rob  and Rog together with the
adjacent nitrogen atom is, of the 20 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] m is 0, 1, 2 or 3,
and when m is 2 or 3, each R6 may be  25 the same or
different. [0429] The group represented by the
formula:  [0430] R4  R5 6l 90 [04 311 wherein R4, R5,
R6 and m are as defined above, is preferably a  group
represented by the formula: (0432) 



R4  R Rs, ,  5 (0433]  wherein R6r, R6.. and R6.", are
the same or different and each is a  hydrogen atom
(i.e., when m is 0) or a group selected from and  the
above-defined "group A", and R4 and R5 are as defined
above.  1o (0434] R4 is preferably a phenyl group, the
above-defined  "halogen atom", the above-defined "C1_4
alkyl group", the above- defined "halo C1_4 alkyloxy
group", the above-defined "-ORal", the  above-defined
"-NRa1Ra2", the above-defined "-S02NRa1Ra2,,, the 15
above-defined "-NRa1CORa3,, , the above-defined
"-SO2Ra3i, the above- defined "-NR a1S02Ra3i or the
above-defined "-COORal", more  preferably "halogen
atom", "C1_4 alkyl group", "halo C1_4 alkyloxy
group", "-ORal" or "-NRa1Ra2", particularly preferably
"halogen  atom". 20 R5 is preferably a hydrogen atom,
a cyano group, a nitro  group, the above-defined
"halogen atom", the above-defined "C1_4  alkyl group",
the above-defined "halo C1_4 alkyl group", the
above-defined "-ORal", the above-defined "-SRal", the
above- defined "-NRa1Ra2", the above-defined
"-CONRa1Ra2,1, the above 25 defined "-S02NRa1Ra2" or
the above-defined "-NRa1CORa3,', more  preferably a
hydrogen atom, "halogen atom" or "C1_4 alkyl group",
particularly preferably "halogen atom". R6 is
preferably the above-defined "halogen atom", the
above-defined "C1_4 alkyl group", the above-defined
"-ORal", the  3o above-defined "-SRal" or the
above-defined "-SO2Ra3,,, more  preferably "halogen
atom". 91  R 6' and R6... are preferably the same or
different and each  is a hydrogen atom or the
above-defined "halogen atom". R6.. is preferably a
hydrogen atom, the above-defined  "halogen atom", the
above-defined "C1_4 alkyl group", the above- 



s defined "-OR al", the above-defined "-SR al" or the
above-defined " SOZRa3i, more preferably a hydrogen
atom, "halogen atom", "C1_4  alkyl group" or "-SRal",
more preferably a hydrogen atom.  [04351 Preferable
examples of the above-mentioned substituted  io phenyl
group include a 2-chlorophenyl group, a 2-bromophenyl
group, a 2-ethylphenyl group, a 2-hydroxyphenyl group,
a 2- ethoxyphenyl group, a 2,3-difluorophenyl 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  is
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 2-chloro-5-
(methylsulfonyl)phenyl group, a
2-chloro-3,6-difluorophenyl  group, a
3-chloro-2,4-difluorophenyl group, a 3-chloro-2,6 2o
difluorophenyl 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-(methylamino)phenyl group, 2-(dimethylamino)phenyl
group, a 2-(diethylamino)phenyl  25 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-methylsulfonylamino)phenyl group, a 2-
carboxyphenyl group, a 2-biphenylyl group, a 2 30
(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,  35 a
2-ethylphenyl group, a 2-hydroxyphenyl group, a
2-ethoxyphenyl  92 group, a 2,3-difluorophenyl group,
a 2,3-dichiorophenyl 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-2-fluorophenyl group, a
5-bromo-2-chlorophenyl group,  5 a
2-chloro-5-methylphenyl group, a
2-chloro-5-hydroxyphenyl group, a
2-chloro-5-(methylsulfonyl)phenyl group, a 2-chloro-
3,6-difluorophenyl group, a
3-chloro-2,6-difluorophenyl group, a
2-chloro-3-methylphenyl group, a
2-chloro-3-methoxyphenyl group,  a
2-trifluoromethylphenyl group, a
2-(methylsulfonyl)phenyl to group, a
2-chloro-5-methylsulfanylphenyl group and a 2-
(dimethylaminosulfonyl)phenyl group. More preferred is
a 2,3-difluorophenyl group, a 2,3- dichlorophenyl
group, a 2-chloro-3-fluorophenyl group or a 3-
chloro-2-fluorophenyl group. 15 [0436] Preferable
examples of R1 include the above-defined "C3-io
carbon ring group optionally substituted by 1 to 5
substituents  selected from group A", the
above-defined "heterocyclic group  optionally
substituted by 1 to 5 substituents selected from 20
group A", the above-defined "-OR4i (specifically
preferred is a  methoxy group), the above-defined "-NR
a4Ra5" (specifically  preferred is an amino group, a
methylamino group, an ethylamino  group and a
dimethylamino group), the above-defined "-NRa4CORa6"
(specifically preferred is an acetylamino group), the
above 25 defined "-NRa4S02R6i (specifically preferred
is a  methylsulfonylamino group and an N-methyl-N-
(methylsulfonyl) amino group), the above-defined
"-NRa5COORa6"  (specifically preferred is a
methoxycarbonylamino group) and the  above-defined
"C1-lo alkyl group optionally substituted by 1 to 3 30
substituents selected from halogen atom and the
above-mentioned  group B", more preferably "C3_10
carbon ring group optionally  substituted by 1 to 5
substituents selected from group A" and  "C1_10 alkyl
group optionally substituted by 1 to 3 substituents
selected from halogen atom and the above-mentioned
group B", 3s still more preferably "C1_10 alkyl group
optionally substituted by  93 1 to 3 substituents
selected from halogen atom and the above- mentioned
group B". 



Preferable examples of R31 include a hydrogen atom, a
cyano  group, a hydroxy group, the above-defined
"halogen atom" and the  s above-defined "C1.4 alkoxy
group", more preferably a hydrogen atom, a cyano
group, "halogen atom" and "C1_4 alkoxy group",  still
more preferably a hydrogen atom, a cyano group and
"C1_4  alkoxy group", particularly preferably a
hydrogen atom. Preferable examples of R32 include a
hydrogen atom, a cyano  1o group, the above-defined
"halogen atom", the above-defined  "heterocyclic group
optionally substituted by 1 to 5  substituents
selected from group A", the above-defined "Ci-l0
alkyl group optionally substituted by 1 to 3
substituents  selected from halogen atom and the
above-mentioned group B", the 15 above-defined -ORa7i,
the above-defined "-SRa7t, , the above- defined "-NR
a7Raei, the above-defined "-COORalo.. and the above-
defined "-N=CH-NRa10Ra11", more preferably a hydrogen
atom, "-ORa7", -SRa7i and "-NRa7Ra8 , still more
preferably a hydrogen atom and  "-OR a7", particularly
preferably "-ORa7". 20 As other embodiment for R32,
preferred is the above-defined  "halogen atom", the
above-defined "C1_10 alkyl group optionally
substituted by 1 to 3 substituents selected from
halogen atom  and the above-mentioned group B" or the
above-defined "-OR a7" more preferably "-ORa7i,
wherein Raj is preferably the above- 25 defined "C1-lo
alkyl group optionally substituted by 1 to 3
substituents selected from a halogen atom and the
above- mentioned group B". As R33, preferred is a
hydrogen atom, the above-defined  "C1_10 alkyl group
optionally substituted by 1 to 3 substituents  3o
selected from halogen atom and the above-mentioned
group B", the above-defined "-ORa7,, or the
above-defined "-NR a7Rasi, more  preferably a hydrogen
atom, "-ORa7" or "-NR a7Rae", still more  preferably a
hydrogen atom or "-ORa'", particularly preferably a
hydrogen atom. 94 One of R32 and R33 is preferably a
hydrogen atom, and the  other is preferably the
above-defined "-ORa7". 



It is preferable that R31 be a hydrogen atom and R32
or R33  be other than a hydrogen atom. 5 Rcl is
preferably the above-defined "carboxyl-protecting
group". Particularly, RC1, which is a
carboxyl-protecting group,  is RC". RCS and RC6 are
the same or different and each is  preferably the
above-defined "C1_4 alkyl group", more preferably  io
the same C1_4 alkyl group. Rc7, RCS and RC9 are the
same or different and each is  preferably the
above-defined "C1_4 alkyl group", preferably the  same
C1_4 alkyl group. [0437]  15 Compound [I] is
particularly preferably 5-(3-chloro-2-
fluorobenzyl)-2-fluoro-4-methoxybenzoic acid,
5-(3-chloro-2- fluorobenzyl)-2-fluoro-4-methoxybenzoic
acid methyl ester or 5-
(3-chloro-2-fluorobenzyl)-2-fluoro-4-methoxybenzoic
acid ethyl  ester. 20 [0438] Compound [II] is
particularly preferably 3-chloro-2- fluorobenzyl
chloride. [0439] Compound (1) [compounds (1-A) and
(1-B)], compound (2)  25 [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)], 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 30 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,  35 for example, salts obtained by
reaction with inorganic acids 95 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, trifluoroacetic acid, 5 gluconic
acid, ascorbic 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  bases such as
methylamine, diethylamine, triethylamine, io
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, 15 hydrobromic acid and the like; organic acids
such as oxalic acid,  malonic acid, citric acid,
fumaric acid, acetic acid,  trifluoroacetic acid,
methanesulfonic acid, benzenesulfonic acid  and the
like; inorganic bases such as sodium hydroxide,
potassium hydroxide, calcium hydroxide, magnesium
hydroxide,  20 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 25
each compound.  [04411  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.  30 Moreover,
tautomer can also be present. Further, when an optical
isomer may be present as an isomer, each optical
isomer  and a mixture thereof are also encompassed in
the present  invention. When desired, these isomers
may be optically  resolved or individually produced by
a method known per se. 96 e 



Accordingly, those of ordinary skill in the art should
understand that all of these isomers and mixtures
thereof are  encompassed in the present invention. The
compound of the  present invention is preferably
isolated and purified from s various isomers,
by-products, metabolites and prodrugs, and  preferably
has a purity of not less than 90%, more preferably
not less than 95%. [0442] One example of the
production method of the present io invention is
explained in the following. However, the present
invention is not limited thereto. [0443] Even in the
absence of description in the production  methods,
those of ordinary skill in the art will understand
that  15 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]  20 The workup after reaction in each step can
be applied by a  typical method, wherein isolation and
purification is performed  by selecting or combining
conventional methods as necessary,  such as
crystallization, recrystallization, distillation,
partition, silica gel column chromatography,
preparative HPLC 25 and the like. In the following
production methods and the present  specification,
"room temperature" means generally 15C - 30C,  unless
particularly described. Unless otherwise specified,
the amount of the solvent to  3o 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- 35 1), (2-2), (2-3),
(3), (4-1), (4-2), (4), (5) and (6), when R is  



97 a methoxy group, they are compounds (1-A), (2-A),
(2-1-A), (2-2- A), (2-3-A), (3-A), (4-1-A), (4-2-A),
(4-A), (5-A) and (6-A),  respectively, and when R is a
fluorine atom, they are compounds  (1-B), (2-B),
(2-1-B), (2-2-B), (2-3-B), (3-B), (4-1-B), (4-2-B), s
(4-B), (5-B) and (6-B), respectively.  [0446] The
production method of compound (10) or a salt thereof,
which is an anti-HIV agent (compound), from compound
(1) or a  salt thereof, is shown in the following
scheme. Specifically, zo the method using compound
(1-A), which is compound (1) wherein R  is a methoxy
group is shown. [0447] X100  F  CI  i i (8-1 I" OR300
0 0 0 0 0 0 F 0 1(1OH Step 1 X200 I ' OH Step 2 X200 I
OR300 Step 3 I C1 Step 4  (1-A) (2-A) (2-1-A) (2-2-A)
00100 I OM 1D0 0- ~OH  b b b s-1) ~ (9-1 ) b I , ~~-1
OH -~ C OR -- I ORt oo F 0 Step 5 F Step 6 F 0 0 Step
7 F 0 0 Step 8  CI CI I CI ICI (2-3-A) (3-A) (4-A)
(5-A)  H a` R 200 2 PH I  0 0 H b NH 0 N F 0 O
OR10Step 9 11 0R10 Step 10 10R100 ;Step 11 I F I OH  F
0 0 F 0 0 ~I CI ~I ~I ~'I CI  CI CI (6-A) (7) (9) (1
O)  15 [0448] 



In the above-mentioned scheme, R100 is a C1 - C4 alkyl
group,  R200 is a hydroxyl-protecting group, R300 is a
C1 - C4 alkyl group,  X100 is a halogen atom, X200 is
a halogen atom, and M is a metal  atom M. 20 [0449]
Step 1 98 Compound (2-A) or a salt thereof can be
produced by  reacting compound (1-A) or a salt thereof
with a halogenating  agent in a solvent. [0450]  5
Compound (1-A) and a salt thereof may be commercially
available product, or can be synthesized separately
according to  a known technique. [0451] Examples of
the halogenating agent include brominating  io agents
such as bromine, N-bromosuccinimide and the like, and
iodinating agents such as iodine, N-iodosuccinimide
and the like.  A brominating agent is preferable and
bromine is more preferable.  [0452] The halogenating
agent is generally 1.0 to 2.0 mol,  25 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 completion of the reaction, for the
purpose of the  treatment of the free halogen. 20
[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 solvents such  25 as
dichloromethane, chloroform, carbon tetrachloride,
1,2- dichloroethane and the like; polar solvents 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 30 the like or a mixed solvent thereof and
the like. An acidic  solvent is preferable and acetic
acid is particularly preferable.  [0456] The reaction
temperature is generally 0C to 50C,  preferably 15C to
30C. 35 [0457] 99 t The reaction time is generally 1
hr to 48 hr, preferably 1  hr to 12 hr, more
preferably 1 hr to 3 hr. [0458]  Step 2 5 Compound
(2-1-A) can be obtained by subjecting a compound
represented by the formula (2-A) or a salt thereof to
a  carboxyl-protecting reaction in a solvent under an
acidic  condition. [0459]  io Compound (2-A) and a
salt thereof may be commercially  available product,
or can be synthesized separately according to  a known
technique. As one example of the carboxyl-protecting
reaction, an  esterification reaction is explained in
the following. However,  15 those of ordinary skill in
the art will understand that the carboxyl-protecting
reaction is not limited thereto. Examples of the acid
include trifluoromethanesulfonic acid,  acetic acid,
sulfuric acid, concentrated sulfuric acid and the
like, with preference given to sulfuric acid. 20 The
number of equivalence of the acid to be 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 0C to 100C,  preferably 30C
to 80C, particularly preferably 60C to 70C. 25 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-propanol, isopropanol,
n-butanol, branched  butanol and the like, with
preference given to methanol and 3o ethanol.  [0460]
Step 3 Compound (2-2-A) can be obtained by reacting
compound (2- 1-A) with a compound represented by the
formula (8-1'): 35 [0461] 100 1X100  F (8-1')  CI
[0462]  wherein X100 is a halogen atom, M1 is a metal
atom (e.g., zinc  atom etc. (hereinafter sometimes to
be abbreviated as compound  5 (8-1')) in a solvent, in
the presence of a catalyst, as necessary in the
presence of a ligand. [0463] Compound (B-1') can be
synthesized separately according to  to Reference
Example 1, 2 or a known technique. Compound (2-1-A)
can be obtained in the same manner as in the
above-mentioned  Step 2. [0464] Specifically, a
compound represented by the formula (8-1')  15 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  20 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 M1 is generally 1 to 5 mol, preferably
1 to  25 1.5 mol, per 1 mol of compound (8-1). [0467]
Examples of the halide include 1,2-dibromoethane and
the  like, with preference given to 1,2-dibromoethane.
[0468]  30 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] 101 Examples of the alkylsilyl
compound include trimethylsilyl  chloride and the
like, with preference given to trimethylsilyl
chloride. [0470]  5 The amount of the alkylsilyl
compound to be used is 0.01  to 0.1 mol, preferably
0.01 to 0.02 mol, per 1 mol of compound  (8-1). [0471]
Examples of the solvent include ether solvents such as
io 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] is The reaction temperature is generally 0C 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 reaction is preferably carried out under
argon  atmosphere or under nitrogen atmosphere,
particularly preferably  under argon atmosphere.
[0475]  25 Compound (8-1') is particularly preferably
3-chloro-2- 



fluorobenzylzinc bromide, 3-chloro-2-fluorobenzylzinc
chloride  or a tetrahydrofuran solution thereof.
[0476] The amount of compound (8-1') to be used is
generally 1 to  30 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, 35
dichlorobis(triphenylphosphine)palladium,  102
dichlorobis(benzonitrile)palladium,
dichloroethylenediaminepalladium, palladium acetate,
palladium  chloride,
tetrakis(triphenylphosphine)palladium,
bis(triphenylphosphine)palladium(II) dichloride,
palladium 5 carbon and the like, nickel catalyst and
the like, with  preference given to
tris(dibenzylideneacetone)dipalladium.  [0478]
Examples of the ligand include triphenylphosphine,
tri(2- tolyl)phosphine, tri(2-furyl)phosphine and the
like, with io preference given to triphenylphosphine.
[0479] The amount of the ligand and catalyst to be
used is  generally 0.01 to 0.1 mol, preferably 0.02 to
0.07 mol,  particularly preferably 0.02 to 0.06 mol,
per 1 mol of compound  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, isopropyl  20 acetate,
butyl acetate, isobutyl acetate and the like;
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 and the like; polar solvents such as 1 



25 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, 1-methyl-2-pyrrolidinone or a mixed
solvent  30 thereof is more preferable. [0481] The
reaction temperature is generally 0C to 100C,
preferably 40C to 80C, more preferably 50C to 70C.
[0482] 103 The reaction time is generally 1 hr to 24
hr, preferably 1  hr to 10 hr, more preferably 2 hr to
6 hr. [0483] The reaction is preferably carried out
under argon 5 atmosphere or under nitrogen atmosphere,
particularly preferably  under nitrogen atmosphere.
[0484] When the used catalyst is removed, the reaction
mixture is  preferably treated with a base such as
ammonium chloride, sodium  io hydroxide, potassium
hydroxide, lithium hydroxide, diethylenetriamine,
ethylenediamine and the like, particularly  preferably
an aqueous ammonium chloride solution or an aqueous
ethylenediamine solution. [0485]  15 Step 4 Compound
(2-3-A) or a salt thereof can be obtained by
subjecting compound (2-2-A) 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) 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. 



25 [0487] 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 (2-2-A). [0488]  30 The amount of the acid to
be used is not particularly  limited. [0489] The
reaction conditions is preferably a basic condition,
and the reaction is carried out more preferably in the
presence  104 of sodium hydroxide, particularly
preferably using an aqueous  sodium hydroxide
solution. [0490] Examples of the solvent include
hydrocarbon solvents such  5 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  methanol, ethanol, n-propanol,
isopropanol and the like; polar  solvents such as
N,N-dimethylformamide (DMF), N,N io 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 isopropanol and
water.  [0491] The reaction temperature is generally
0C to 100C,  15 preferably 15C to 100C, more
preferably 50C to 70C.  [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 Compound (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 105 preference given to thionyl chloride. When
oxalyl chloride or  thionyl chloride is used as a
chlorinating agent, a catalyst (e.g.,
N,N-dimethylformamide etc.) may be added. [0497]  5
The amount of the chlorinating agent to be used is
generally 1.0 to 1.5 mol, preferably 1.0 to 1.2 mol,
per 1 mol  of compound (2-3-A) or a salt thereof.
[0498] Examples of the solvent include hydrocarbon
solvents such  io as toluene, xylene, hexane, heptane
and the like; 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 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 0C to 100C,  preferably 60C
to 80C, more preferably 70C to 80C.  [0500] The
reaction time is generally 1 hr to 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
(3-ketoester,  can be produced by reacting a malonic
acid monoester 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 106
solvent, in the presence of a base and a chelator, and
treating  the resulting compound with an acid. [0503]
Compound (3-A) can be obtained in the same manner as
in  s the above-mentioned Step 5. [0504] In compound
(3-1), M is a metal atom M.  [0505] Compound (3-1) may
be commercially available product, or  to can be
synthesized separately according to a known technique.
It is particularly preferably potassium ethyl
malonate. [0506] The amount of compound (3-1) to be
used is generally 1 to  10 mol, preferably 1.0 to 2.0
mol, per 1 mol of compound (3-A).  15 [0507] Examples
of the base include organic bases such as
triethylamine, N-methylmorpholine and the like, with
preference  given to triethylamine. [0508]  20 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
25 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 mot, per 1 mol of compound
(3-A).  [0511] 30 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  35 tetrachloride,
1,2-dichloroethane and the like; ether solvents  107
such as 1,4-dioxane, diethyl ether,
1,2-dimethoxyethane,  tetrahydrofuran, anisole and the
like; polar solvents such as  N,N-dimethylformamide
(DMF), N,N-dimethylacetamide (DMA),  dimethyl
sulfoxide, acetonitrile and the like or a mixed
solvent 5 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 is more preferable. [0512] The
reaction temperature is generally 0C to 100C,  io
preferably 60C to 80C, more preferably 70C to 80C.
[0513] The reaction time is generally 1 hr to 24 hr,
preferably 2  hr to 10 hr, more preferably 2 hr to 5
hr. [0514]  15 Examples of the acid include acetic
acid, hydrochloric  acid, sulfuric acid and the like,
with preference given to  hydrochloric acid. [0515]
The amount of the acid to be used is not particularly
20 limited. [0516] The reaction temperature after the
addition of the acid is  



generally 0C to 100C, preferably 0C to 50C, more
preferably  15C to 30C. The reaction time is generally
0.5 hr to 10 hr, 25 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. 30 [0518] The production
process compound (4-A) or a salt thereof  from
compound (3-A) is shown in the following scheme. 108
Step 6  0~08100 0 OH  ),OM I ORioo  0 F CI  (4-1 OR
-A) y a I~ u ioo I~ CI F F  Step 6-1 k~F G I  X100 (3
-A) 0 0 0 x~ORC2 )clef Step 6-2  (4-2-A)  [0519]
wherein R100 is a C1 - C4 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 compound (3-A) with compound (3-1), and
treating the  resulting compound with an acid. 10
Compound (4-2-A) or a salt thereof can be obtained by
reacting compound (3-A) with a 0-ketoester compound
represented  by the formula [XIIa]: [0521]  



0 0 ORC2 [X11s]  15 [0522] wherein Rc2 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  20
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 mol of compound
(3-A). Examples of the solvent used in Step 6-1
include alcohol  solvents such as methanol, ethanol,
n-propanol, isopropanol and  25 the like; hydrocarbon
solvents such as toluene, hexane, xylene  109 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, THE and the like; polar solvents
such as N,N-dimethylformamide s (DMF), dimethyl
sulfoxide, acetonitrile and the like; water or a
mixed solvent thereof and the like. A mixed solvent of
toluene  and water, or ethanol is preferable and a
mixed solvent of  toluene and water is more
preferable. [0523]  10 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
(3-A). 15 The reaction temperature of Step 6-1 is
generally 0C to  100C, preferably 0C to 50C,
particularly preferably 0C to 30C.  [0524]
Furthermore, compound (4-A) or a salt thereof can be
obtained by subjecting compound (4-2-A) or a salt
thereof to a  20 deacetylation reaction in a solvent
under a basic condition (e.g., in the presence of a
base such as sodium 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 hydrochloric acid,
sulfuric acid or acetic acid and  25 the like) (Step
6-2). The amount of the base used in Step 6-2 is
generally 1 to  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
not  30 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  35 solvents such as methanol,
ethanol, n-propanol, isopropanol and  110 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 5 dimethoxyethane,
tetrahydrofuran and the like; polar solvents  such as
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 of Step 6-2 is generally 0C to io 100C,
preferably 0C to 50C, particularly preferably 0C to
30C.  The reaction time of Step 6-2 is generally 20 hr
to 120 hr,  preferably 24 hr to 100 hr. Step 6-2 can
be continuously performed after the above- mentioned
Step 6-1 without isolation treatment of compound (4-2-
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 amount of the base to be used is
generally 1 to 10 mol,  20 preferably 2 to 4 mol,
particularly preferably 3 mol, per 1 mol  



of compound (3-A). The reaction temperature is
generally 0C to 100C,  preferably 0C to 50C,
particularly preferably 0C 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) can be obtained
by reacting compound (4-A)  or a salt thereof with
compound (9-1): N,N-dimethylformamide 30 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] 111 Compound (9-1) may
be commercially available product, or  can be
synthesized separately according to a known technique.
[0528] The amount of compound (9-1) to be used is
generally 1 to  5 10 mol, preferably 1.0 to 2 mol,
particularly preferably 1.0 to  1.5 mol, per 1 mol of
compound (4-A) or a salt thereof. [0529] Examples of
the solvent include hydrocarbon solvents such  as
toluene, xylene, hexane, heptane and the like; ester
solvents  io 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-dichloroethane and the like; ether
solvents  such as 1,4-dioxane, diethyl ether,
1,2-dimethoxyethane, 15 tetrahydrofuran, anisole and
the like; polar 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. [0530]  20 The 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. 25 [0532] The reaction is preferably carried
out under argon  atmosphere or under nitrogen
atmosphere, particularly preferably  under nitrogen
atmosphere. [0533]  30 Step 8 Compound (6-A) can be
obtained by reacting compound (5-A)  with compound
(5-1):L-valinol((S)-2-amino-3-methylbutan-l-ol) in  a
solvent. [0534]  35 Step 8-1 112 Compound (5-A) can be
obtained in the same manner as in  the above-mentioned
Step 7. Compound (5-1) may be commercially available
product, or  can be synthesized separately according
to a known technique.  s The optical purity of
compound (5-1) is not less than 95%ee, preferably not
less than 97%ee, more preferably not less than  99%ee.
[0535] The amount of compound (5-1) to be used is
generally 1 to  io 10 mol, preferably 1 to 2 mol,
particularly preferably 1.1 to  1.3 mol, per 1 mol of
compound (5-A). [0536] 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, isobutyl acetate
and the like; 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, 



20 tetrahydrofuran, anisole and the like; alcohol
solvents such as  methanol, ethanol, n-propanol,
isopropanol and the like; polar  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 25
preference given to toluene.  [0537] The reaction
temperature is generally 0C to 100C,  preferably 0C to
50C, more preferably 0C to 30C.  [0538] 30 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.
[0539] The reaction is preferably carried out under
argon  atmosphere or under nitrogen atmosphere,
particularly preferably  35 under nitrogen atmosphere.
113 [0540]  Step 8-2 Compound (7) can be obtained
directly by reacting compound  (5-A) with compound
(5-1) wherein the hydroxyl group is 5 protected by the
"hydroxyl-protecting group" mentioned above in  a
solvent. [0541] Compound (5-1) protected by the
hydroxyl-protecting group  can be synthesized
separately according to a known technique.  1o
Examples of the compound (5-1) protected by the
hydroxyl protecting group include (S)-1-(tert-
butyldimethylsilanyloxymethyl)-2-methylpropylamine,
(S)-2-
methyl-l-(trimethylsilanyloxymethyl)propylamine,
(S)-2-methyl-l-
(tetrahydropyran-2-yloxymethyl)propylamine, methyl
2-amino-3 15 methylbutylcarbonate and ethyl
2-amino-3-methylbutylcarbonate.  It is preferably
(S)-1-(tert-butyldimethylsilanyloxymethyl)-2-
methylpropylamine, (S)-2-methyl-l-(tetrahydropyran-2-
yloxymethyl)propylamine or methyl 2-amino
-3-methylbutylcarbonate,  



particularly preferably (S)-1-(tert 2o
butyldimethylsilanyloxymethyl)-2-methylpropylamine.
[0542] The optical 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 not less than 99%ee. 25 [0543] The amount
of compound (5-1) protected by the hydroxyl-
protecting group to be used is generally 1 to 10 mol,
preferably  i to 2 mol, particularly preferably 1.1 to
1.3 mol, per 1 mol of  compound (5-A). 30 [0544]
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; 35 halogenated
solvents such as dichloromethane, chloroform, carbon
114 tetrachloride, 1,2-dichloroethane and the like;
ether solvents  such as 1,4-dioxane, diethyl ether,
1,2-dimethoxyethane,  tetrahydrofuran, anisole and the
like; alcohol solvents such as  methanol, ethanol,
n-propanol, isopropanol and the like; polar s 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.
[0545]  10 The reaction temperature is generally 0C to
100C,  preferably 0C to 50C, more preferably 0C to
30C.  [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. 15 [0547] The reaction is preferably
carried out under argon  atmosphere or under nitrogen
atmosphere, particularly preferably  



under nitrogen atmosphere. [0548]  20 Step 9 Compound
(7) can be obtained by introducing a protecting  group
to the hydroxyl group of compound (6-A) in a solvent
according to a conventional method. 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  3o 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) 115 [0551] Examples of the base
include triethylamine,  diisopropylethylamine,
pyridine, imidazole and the like. It is  preferably
imidazole. 5 The amount of the base 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-A). [0552] Examples of the solvent include
hydrocarbon solvents such  to 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-dichloroethane and the like; ether solvents  15
such as 1,4-dioxane, diethyl ether,
1,2-dimethoxyethane, tetrahydrofuran, anisole 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. An
ether solvent, a hydrocarbon 20 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
temperature is generally 0C to 100C,  25 preferably
15C to 70C, more preferably 40C to 50C.  [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]  30
The reaction is preferably carried out under argon
atmosphere or under nitrogen atmosphere, particularly
preferably  under nitrogen atmosphere. [0556]  Step 10
116 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 as in the  s above-mentioned Step 9 or the
above-mentioned Step 8-2. [0557] Examples of the base
include sodium carbonate, potassium  carbonate, sodium
hydroxide, potassium hydroxide, potassium
tert-butoxide, sodium hydride, potassium hydride, 1,8
lo diazabicyclo[5.4.0]-7-undecene and the like, with
preference  given to potassium carbonate. [0558] The
amount of the base to be used is generally 0.5 to 10
mol, preferably 0.5 to 2 mot, particularly preferably
0.5 to 1  is mol, per 1 mol of compound (7). [0559] 



Examples of the additive include quaternary ammonium
salts  such as tetra-n-butylammonium bromide and the
like, quaternary  phosphonium salts such as
tetra-n-butylphosphonium bromide and 20 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]  25 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  3o 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  3s acetate, butyl acetate,
isobutyl acetate and the like; 117 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 and the
like; alcohol solvents such as 5 methanol, ethanol,
n-propanol, isopropanol 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
toluene. 10 [0563] The reaction temperature is
generally 20C to 140C,  preferably 80C to 120C, more
preferably 100C to 120C.  [0564] The reaction time is
generally 1 hr to 48 hr, preferably 4  15 hr to 36 hr,
more preferably 8 hr to 24 hr. 



[05651 The reaction is preferably carried out under
argon  atmosphere or under nitrogen atmosphere,
particularly preferably  under nitrogen atmosphere. 20
[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 25 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 mol,  30 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. 35 [0569] 118 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 aqueous  sodium hydroxide solution. 5 [0570]
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 zo methanol,
ethanol, n-propanol, isopropanol 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 isopropanol and water. 



15 [0571] The reaction temperature is generally 0C to
150C,  preferably 15C to 100C, more preferably 65C to
75C.  [0572] The reaction time is generally 1 hr to 24
hr, preferably 1  20 hr to 12 hr, more preferably 1 hr
to 8 hr. [0573] For the workup, a treatment with an
activated carbon or  extraction operation can be
carried out for the purpose of the  purification of
compound (10). For example, when the reaction 25
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  or the like is used
in the extraction operation, the amount  thereof to be
used is generally 1 to 10 mol, preferably 1 to 5 30
mol, particularly preferably 1 to 2 mol, per 1 mot of
compound  (9). [0574] Examples of the solvent used in
the extraction operation  include hydrocarbon solvents
such as toluene, xylene, hexane,  35 heptane and the
like; ester solvents such as methyl acetate,  119
ethyl acetate, propyl acetate, isopropyl acetate,
butyl acetate,  isobutyl acetate and the like;
halogenated solvents such as  dichloromethane,
chloroform, carbon tetrachloride, 1,2- dichloroethane
and the like; ketone solvents such as acetone, s
methylethylketone, methylisobutylketone,
methylisopropylketone  and the like; ether solvents
such as 1,4-dioxane, diethyl ether,
1,2-dimethoxyethane, tetrahydrofuran, anisole and the
like;  polar solvents such as acetonitrile and the
like or a mixed  solvent thereof and the like, with
preference given to toluene, zo heptane, methyl
acetate, ethyl acetate, propyl acetate,  isopropyl
acetate, butyl acetate, isobutyl acetate, acetone,
methylethylketone, methylisobutylketone,
methylisopropylketone  and anisole. 



[0575]  15 Compound (10) or a salt thereof, which is
an anti-HIV  agent (compound), can be also produced
using compound (1-B),  which is compound (1) wherein R
is a fluorine atom. [0576] X100  ,F  ' CI F  I. F o(
8- 1) C I pRsoo  3~ 0 O 'CF I F F OH Step 1 X200 OH
Step 2 X200 ' OK Step 3 . I C I Step 4  (1-B) (2-B)
(2-1-B) (2-2-B)  20 0 0H  OCORIoa 0 i c F ORiao  (3-1)
~F 0 0 Nq0- 0 F 0 F Step 6 (4-1 - B) i F OR 100 ( 9
o-)  CI F OOH Step 5 I F 0 0 F 0 0  Stp 6-1 IGO kF F 0
0 CI Step  (2-3-B) (3-B) 0 0 OR (4-B)  JLAORR kraal I
Step 6-2 (4-2-B)  120 H2N[~OH F H N I I ~100Step 12
&%F 8H100  U I F I 100 (5-1) F Step 8 CI CI CI (5-B)
(6-B) (8)  b &~FStep 13 off CI 



(1 0)  [0577] In the above-mentioned scheme, R100 is a
C1 - C4 alkyl group,  R300 is a C1 - C4 alkyl group,
X100 is a halogen atom, X200 is a s halogen atom, M is
a metal atom M. RC2 is a carboxyl-protecting  group.
[0578] Compound (2-B) or a salt thereof can be
obtained by  reacting compound (1-B) or a salt thereof
with a halogenating  Io 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  is (2-B) or a salt thereof to 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. 20 Compound (2-3-B) or a salt thereof can be
obtained 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 25 manner as in the
above-mentioned Step 5.  121 Compound (4-B) or a salt
thereof can be obtained via  compound (4-1-B) or a
salt thereof, by reacting compound (3-B)  with
compound (3-1), in the same manner as in the above-
mentioned Step 6, and treating the resulting compound
with an  5 acid. Alternatively, compound (4-B) or a
salt thereof can be  obtained by reacting compound
(3-B) with the formula [XIIa] in a  solvent, in the
same manners as in the above-mentioned Step 6-1  and
Step 6-2, and subjecting the obtained compound (4-2-B)
to a  



to deacetylation reaction. [0579] Compound (5-B) can
be obtained by reacting compound (4-B)  or a salt
thereof with compound (9-1), in the same manner as in
the above-mentioned Step 7. 15 Compound (6-B) can be
obtained by reacting compound (5-B)  with compound
(5-1), in the same manner as in the above- mentioned
Step 8-1. [0580]  Step 12 20 Compound (8) can be
obtained 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 25 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  30 mol of
compound (6-B). 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, 35 diethyl ether, 1,2-dimethoxyethane,
tetrahydrofuran and the  122 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. 5 The reaction temperature is
generally room temperature to  150C, preferably 50C to
100C or 60C to 110C. The reaction time is generally 1
hr to 24 hr, preferably 5  hr to 12 hr, particularly
preferably 8 hr to 10 hr. 



[05811  io Step 13 Compound (10) or a salt thereof can
be obtained by  subjecting compound (8) 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)
15 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 to 10 mol,  preferably 1 to 5 mol,
particularly preferably 1 to 2 mol, per 1  mol of
compound (8). 20 The amount 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. 25 Examples of the solvent
include alcohol solvents such as  methanol, ethanol,
n-propanol, 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 30 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. 123 The reaction
temperature is preferably 0C to 100C, more  preferably
40C to 60C. The reaction time is preferably 0.5 hr to
12 hr,  preferably 0.5 hr to 3 hr. 5 In the workup,
the pH of the reaction mixture is  preferably 3 - S.
[0582] The obtained compound (10) can be purified by  



recrystallization. Examples of the solvent include
hydrocarbon  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 such as
dichloromethane,  chloroform, carbon tetrachloride,
1,2-dichloroethane and the 15 like; ketone solvents
such as acetone, methylethylketone,
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 methanol, ethanol,  n-propanol,
isopropanol and the like; polar solvents such as 20
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]  25 The production
method of compound [I] and the production  method of
compound [III] from compound [I] are shown below.
Production method-1 The production method of compound
[I] or a salt thereof  characterized by reacting
compound [II] with compound [IV] in 30 the presence of
a metal atom M1 is shown in the following scheme.
[0584] 124 R4 R4  RS Step I ~ XZ R5-, M1Xz  (RB)m 4
[II] (Rfi)m [IIa] Step III R5 R O P'  OR Re O R31 O
(Fe) R R33 X7  Re2 X7 OH Step II OR01 [I] Re 2' c X7
R~ Fe'  



[X] [IV]  [0585] wherein M1 is a metal atom such as
zinc and the like, and each  symbol is as defined
above. 5 Step I A compound represented by the formula
[IIa] (hereinafter  sometimes to be abbreviated as
compound [IIa]) can be obtained  by reacting , in
advance, a metal atom with a halide and an  alkylsilyl
compound in a solvent, and reacting the reaction io
mixture with the compound [II] solution. Compound [II]
may be commercially available product, or  can be
synthesized separately according to a known technique.
It is particularly preferably 3-chloro-2-fluorobenzyl
chloride. The amount of the metal atom M' to be used
is generally 1  15 to 5 mol, preferably 1 to 1.5 mol,
per 1 mol of compound [II].  Examples of the halide
include 1,2-dibromoethane and the  like, with
preference given to 1,2-dibromoethane. The amount of
the halide to be used is 0.01 to 0.1 mot,  preferably
0.01 to 0.02 mol, per 1 mot 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  to 0.1 mol,
preferably 0.01 to 0.02 mol, per 1 mol of compound  25
[II]. Examples of the solvent include ether solvents
such as  1,4-dioxane, diethyl ether,
1,2-dimethoxyethane, tetrahydrofuran  (THF) and the
like; hydrocarbon solvents such as toluene, hexane 125
and the like, and the like. Preferable examples of the
solvent  include ether solvents, particularly
preferably THF. The amount of the solvent to be used
is generally 1 to 20  ml, preferably 2 to 5 ml, per 1
g of the halide. 5 The reaction temperature is
generally 0C to 100C,  particularly preferably 20C to
65C. 



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 io atmosphere or under nitrogen
atmosphere, particularly preferably  under nitrogen
atmosphere. [0586]  Step II Compound [IV] can be
obtained by subjecting a compound  is 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. 20 [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 25 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) 30 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. 126 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 [X]. The reaction temperature is
generally 0C to 100C,  preferably 30C to 80C,
particularly preferably 60C to 70C. s The reaction
time is generally 1 hr to 48 hr, preferably 6  hr to
12 hr. 



[0589]  (Halogenation)  Examples of the halogenating
agent include bromine, iodine, io N-bromosuccinimide,
N-iodosuccinimide and the like, with  preference given
to bromine. The amount of the halogenating agent to be
used is  generally 1 to 5 mol, preferably 1 to 3 mol,
per 1 mol of  compound [X]. 15 In addition, a sulfite
(e.g., sodium sulfite etc.) can be  added as
necessary, for the purpose of the treatment of the
free  halogen. The amount of the sulfite to be used is
generally 1 to 5  mol, preferably 1 to 2 mot, per 1
mol of compound [XI. 20 Examples of the solvent
include alcohol solvents such as  methanol, ethanol,
n-propanol, isopropanol 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 solvents 25 such as 1,4-dioxane, diethyl
ether, 1,2-dimethoxyethane, THE and  the like; polar
solvents such as N,N-dimethylformamide (DMF),
dimethyl sulfoxide, acetonitrile.and the like, and the
like. An  alcohol solvent is preferable and methanol
is particularly  preferable. 30 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 0C to 100C,
preferably 20C to 50C. The reaction time is generally
1 hr to 48 hr, preferably 1  35 hr to 12 hr,
particularly preferably 1 to 5 hr. 127 [05901  Step
III Compound [I] or a salt thereof can be obtained by
reacting  compound [IIa] with compound [IV] in a
solvent in the presence 5 of a catalyst, as necessary,
in the presence of a ligand. 



The amount of compound [IIa] to be used is generally 1
to  5 mol, preferably 1 to 2 mol, per 1 mol of
compound [IV].  Examples of the catalyst include
palladium catalyst such as
bis(dibenzylideneacetone)palladium,  to
tris(dibenzylideneacetone)dipalladium,
dichlorobis(triphenylphosphine)palladium,
dichlorobis(benzonitrile)palladium,
dichloroethylenediaminepalladium, palladium acetate,
palladium  chloride,
tetrakis(triphenylphosphine)palladium, 15
bis(triphenylphosphine)palladium(II)dichloride,
palladium-carbon  and the like, nickel catalyst and
the like, with preference  given to
tris(dibenzylideneacetone)dipalladium. Examples of the
ligand include triphenylphosphine, tri(2-
tolyl)phosphine, tri(2-furyl)phosphine and the like,
with 20 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 to 0.07
mol,  particularly preferably 0.02 to 0.06 mol, per 1
mol of compound  [IV], respectively. 25 Examples of
the solvent include ether solvents such as
1,4-dioxane, 1,3-dioxolane, diethyl ether,
1,2-dimethoxyethane,  THE and the like; hydrocarbon
solvents such as toluene, hexane,  xylene and the
like; polar solvents such as 1-methyl-2-
pyrrolidinone, N,N-dimethylformamide (DMF), dimethyl
sulfoxide, 3o acetonitrile and the like, and the like,
with preference given  to 1-methyl-2-pyrrolidinone.
The amount of the solvent to be used is generally 1 to
20  ml, preferably 10 to 15 ml, per 1 g of compound
[IV]. The reaction temperature is generally room
temperature to  35 100C, preferably 70C to 90C. 128
The reaction time is 1 hr to 24 hr, preferably 1 hr to
6  hr. The reaction is preferably carried out under
argon  atmosphere or under nitrogen atmosphere,
particularly preferably  



5 under nitrogen atmosphere. 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, ethylenediamine and the like,
particularly  io preferably an aqueous ammonium
chloride solution or an aqueous  ethylenediamine
solution. The amount of the base to be used is not
particularly  limited as long as the used catalyst can
be removed. [0591]  15 Production Method-2 The
production method of compound [III] or a salt thereof
from compound [I] or a salt thereof via (3-ketoester
compound [VI  is shown in the following scheme.
Compound [I'], which is  compound [I] wherein RC1 is a
carboxyl-protecting group, is used 20 as a starting
material. When RC1 is a hydrogen atom, compound  [Ia]
is used as a starting material. [0592]  R4 R31 0 R 4 R
3 O R5 I 01 Step IV 5 Step V  OH  CR~pe2 R~ X1 OR IN R
CR~ I R~ I X1 ' m 3 [[ ] [Ia] 129 IOI I0 R4 R3t 0
/vLORC2 R4 R31 0 0 R 1 X4 Dalal R OR C2  (R~ R32 R33
Xt Step VI-1 R6 R RM Xt p [lb] [XI] Step VII  O LO Rcz
0L M+ [X[[b] S R4 R' 0 0 O R ORS  



Step VI-2 1 i R32 1 Xt (R Jm R 33  [V] OR010 cs  Rcn 0
.,R NC6 [XVII] R Rt.NHz 4 S R4 R~ 0 0 [X V I] Rs R R 0
0 cz  R ORS 1 1 1 OR Step VIII (R~ I Rs2 t N-RCS Step
IX (R) R' Xt NH  M Ras , 06 m R Rt  R [VI] [vi]  R4 R'
O 0 5 R Rat  1 ~ Step X R s I 1 ORa Step XI R OH  3?i
(R~ R N (R~ N R R, R R [VIII] [III]  [05931 5 wherein
RC" is a carboxyl-protecting group, Rc2 is a carboxyl-
protecting group, RC5 and RC6 are the same or
different and each  is a C1_4 alkyl group, or
optionally form, together with the  adjacent nitrogen
atom, a 5 or 6-membered heterocycle, Rclo and  Rc11
are the same or different and each is a C1_4 alkyl
group, X4 so is a halogen atom, M is a metal atom M,
and other symbols are as  defined above. [05941  Step
IV 130 Compound [Ia] or a salt thereof can be obtained
by  



subjecting compound [I'] 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 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
[Ia] is as defined for the  above-mentioned definition
"pharmaceutically acceptable salt" of  the compound of
the present invention. io Examples of the solvent
include alcohol solvents such as  methanol, ethanol,
n-propanol, isopropanol 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 solvents 15 such as 1,4-dioxane, diethyl
ether, 1,2-dimethoxyethane, THE and  the like; polar
solvents such as 1-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 1-methyl-2-pyrrolidinone  20 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. 25 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 aqueous
sodium hydroxide solution. The reaction temperature is
generally room temperature to  30 100C, preferably
room temperature to 40C. The reaction time is
generally 1 hr to 24 hr, preferably 3  hr to 5 hr.
[0595]  Step V 131 Compound [Ib] or a salt thereof is
obtained by reacting  



compound [Ia] or a salt thereof with a halogenating
agent in a  solvent according to a conventional
method. The salt of compound [Ib] is as defined for
the above-mentioned definition  5 "pharmaceutically
acceptable salt" of the compound of the  present
invention. Examples of the halogenating agent include
phosphorus  oxychloride, oxalyl chloride, thionyl
chloride and the like,  with preference given to
thionyl chloride. 10 The amount of the halogenating
agent to be used is  generally 1 to 10 mol, preferably
1 to 2 mol, per 1 mol of  compound [Ia]. When thionyl
chloride is used as a halogenating agent, a  base
(e.g., N,N-dimethylformamide (DMF) etc.) can be added
as  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
dichloromethane, chloroform, 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  100C,
preferably 50C to 100C, particularly preferably 70C to
25 90C. The reaction time is generally 1 hr to 10 hr,
preferably 1  hr to 3 hr. [0596]  Step VI-1 30
Compound [XI] or a salt thereof, which is a
(3-diketoester,  can be obtained by reacting compound
[Ib] or a salt thereof and  0-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 35 compound of the present invention.
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Examples of the base (ligand) include magnesium
compounds  (e.g., magnesium chloride etc.) or barium
oxide and the like. As the base, barium oxide is
preferable The amount of the base to be used is
generally 1 to 10 mol,  5 preferably 1 to 2 mol, per 1
mol of compound [Ib]. Examples of the solvent include
alcohol solvents such as  methanol, ethanol,
n-propanol, isopropanol and the like;  hydrocarbon
solvents such as toluene, hexane, xylene and the
like; halogenated solvents such as dichloromethane,
carbon io tetrachloride, 1,2-dichloroethane and the
like; ether solvents  such as 1,4-dioxane, diethyl
ether, 1,2-dimethoxyethane, THE 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 of toluene and 15 water, or ethanol is
preferable and a mixed solvent of toluene  and water
is more preferable. [0597] Compound [XIIaJ may be
commercially available product, or  can be synthesized
separately according to a known technique.  20 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 0C to
100C,  preferably 0C to 50C, particularly preferably
0C to 30C.  25 [0598] Step VI-2 Compound [V] or a salt
thereof, which is a (3-diketoester,  can be obtained
by reacting compound [IbJ or a salt thereof with
compound [XIIb], which is a malonic acid monoester, in
a solvent  30 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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Compound [XIIb] may be commercially available product,
or  can be synthesized separately according to a known
technique.  It is particularly preferably potassium
ethyl malonate. The amount of compound [XIIb] to be
used is generally 1 to  s 10 mol, preferably 2 to 4
mol, per 1 mol of compound [Ib].  Examples of the base
include triethylamine and the like, with preference
given to triethylamine. The amount of the base to be
used is generally 1 to 10 mol,  preferably 2 to 4 mol,
per 1 mol of compound [Ib]. 20 Examples of the
chelator include magnesium compound such  as
magnesium(II) chloride and the like, with preference
given to  magnesium(II) chloride. The amount of the
chelator to be used is generally 1 to 10  mol,
preferably 2 to 4 mol, per 1 mol of compound [Ib]. is
Examples of the solvent include alcohol solvents such
as  methanol, ethanol, n-propanol, isopropanol 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 solvents 20
such as 1,4-dioxane, diethyl ether,
1,2-dimethoxyethane, THE 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 THE is more
preferable. Examples of the acid include acetic acid,
hydrochloric  25 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  30 100C, preferably 60C to 80C. The
reaction time is generally 1 hr to 12 hr, preferably 3
hr to 8 hr. [0599]  Step VII 134 



Compound [V] or a salt thereof can be obtained by
subjecting compound [XI] or a salt thereof to a
deacetylation  reaction in a solvent under a basic
condition (e.g., in the  presence of a base such as
sodium acetate, potassium acetate, 5 sodium carbonate,
lithium hydroxide and the like) or under an  acidic
condition (e.g., in the presence of an acid such as
hydrochloric acid, sulfuric acid or acetic acid and
the like). The amount of the base to be used is
generally 1 to 10 mol,  preferably 2 to 4 mol,
particularly preferably 3 mol, per 1 mol  io of
compound [XI]. The amount 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  1s
presence of sodium acetate. Examples of the solvent
include alcohol solvents such as  methanol, ethanol,
n-propanol, isopropanol and the like;  hydrocarbon
solvents such as toluene, hexane, xylene and the
like; halogenated solvents such as dichloromethane,
chloroform, 20 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. 25 Preferable solvent is a
mixed solvent of ethanol and water.  The reaction
temperature is generally 0C to 100C,  preferably 0C to
50C, particularly preferably 0C to 30C. The reaction
time is generally 20 hr to 120 hr, preferably  24 hr
to 100 hr. 30 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 reaction
condition is preferably a basic  condition, and the
reaction is particularly preferably carried  35 out in
the presence of sodium acetate. 



135 The amount of the base to be used is generally 1
to 10 mol,  preferably 2 to 4 mol, particularly
preferably 3 mol, per 1 mol  of compound [Ib]. The
reaction temperature is generally 0C to 100C, 5
preferably 0C to 50C, particularly preferably 0C to
30C. The reaction time is generally 20 hr to 120 hr,
preferably  24 hr to 100 hr. [0600]  Step VIII to
Compound [VI] or a salt thereof can be obtained by
reacting compound [V] or a salt thereof with compound
[XVII] in  a solvent. The salt of compound [VI] is as
defined for the  above-mentioned definition
"pharmaceutically acceptable salt" of  the compound of
the present invention. is 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 mol, preferably 1 to 10 mol, particularly
preferably 1 to 2  20 mol, per 1 mol of compound [V].
Examples of the solvent include ether solvents such as
1,4-dioxane, diethyl ether, 1,2-dimethoxyethane, THE
and the  like; hydrocarbon solvents such as toluene,
hexane and the like,  and the like, with preference
given to toluene. 25 The reaction temperature is
generally 20C to 100C,  preferably 75C to 90C. The
reaction time is preferably 1 hr to 24 hr, preferably
3 hr to 5 hr. [0601]  3o Step IX Compound [VII] can be
obtained 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.



35 It is particularly preferably
(S)-2-amino-3-methylbutan-l-ol.  136 The amount of
compound [XVI] 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 [VI]. A base can be added
to the reaction system, as necessary.  5 Examples of
the base include triethylamine,
diisopropylethylamine, pyridine, potassium carbonate
and the  like. The amount of the base to be used is
not particularly  limited. to 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 1s 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. The reaction temperature is generally room
temperature to  20 100C, preferably room temperature
to 70C, particularly  preferably room temperature to
50C. 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  25 preferably 7 to B. [0602]  Step X
Compound [VIII] or a salt thereof can be obtained by
subjecting compound [VII] to a cyclization reaction in
a solvent.  3o 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 base include sodium carbonate,
potassium  35 carbonate, sodium hydroxide, potassium
hydroxide, potassium 137 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,  5
preferably 1 to 5 mol, particularly preferably 1 to 2
mol, per 1  mol of compound [VII]. 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 io 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  15 N,N-dimethylformamide. The
reaction temperature is generally room temperature to
150C, preferably 50C to 100C or 60C to 110C. The
reaction time is generally 1 hr to 24 hr, preferably 5
hr to 12 hr, particularly preferably 8 hr to 10 hr. 20
[06031  Step XI Compound [III] or a salt thereof 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 25 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 30 the compound of the present
invention. 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 (VIII]. The amount of the acid to be
used is not particularly  35 limited. 138 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 alcohol solvents such as  s methanol, ethanol,
n-propanol, 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, io 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 0C to 100C, more  15
preferably 40C to 60C. The reaction 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. 20 [0604] Production Method-3 The production
method of compound [III] or a salt thereof  from
compound [Ib] or a salt thereof obtained in Production
method-2, via compound [XIII] (which is a
3-aminoacrylic acid 25 ester derivative), is shown in
the following scheme.  [0605] 0  ca ORc7 R4 R~ 0 R N 5
R4 R~ 0 0 R5 X4 R08 [XIV] R I I ORct -R 08 32  



(R~ Os R 3 2 Step XII CR )m R 32 R3 X Nca 33 M [Ih] R
[XIII] R  139 R' N H2 4 R, 0 O 4 R' O O  [XVI] R 5
OR07 Step XIV R S ORC7  Step XI II ` I 32 I I I I/
CRm R 33 X NH CR~ R N  M 11  R  [IX] [XV] R4 Re O 0
Step XV OH  3 2 N (R~M R  [III]  [0606] wherein RC7 is
a C1_4 alkyl group, RCS and RC9 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 are as defined above.  [0607] Step XII 10
Compound [XIII] can be obtained by reacting compound
[Ib]  or a salt thereof obtained 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 according to a known technique.  15 It is
particularly preferably ethyl 3-dimethylaminoacrylate.
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 compound [Ib].
Examples of the base include triethylamine, N,N 



2o diisopropylamine, potassium carbonate, pyridine and
the like  with preference given to
N,N-diisopropylamine. The amount of the base to be
used is not particularly  limited. Examples of the
solvent include hydrocarbon solvents such  25 as
toluene, hexane, xylene and the like; halogenated
solvents  such as dichloromethane, chloroform, carbon
tetrachloride, 1,2- dichloroethane and the like; ether
solvents such as 1,4-dioxane, 140 diethyl ether,
1,2-dimethoxyethane, THE and the like; polar  solvents
such as acetonitrile and the like; ethyl acetate or a
mixed solvent thereof and the like , with preference
given to  toluene. 5 The reaction temperature is
generally room temperature to  100C, preferably 70C to
80C. The reaction time is generally 1 hr to 12 hr,
preferably 6  hr to 12 hr. [0608]  io Step XIII
(similar to Step IX of Production method-2) Compound
[IX) can be obtained by reacting compound [XIII]  with
compound [XVI] in a solvent. Compound [XVI] may be
commercially available product, or  can be synthesized
separately according to a known technique.  15 It is
particularly preferably
(S)-2-amino-3-methylbutan-l-ol. The amount of compound
[XVI] 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 [XIII). A base can be added to the
reaction system, as necessary.  20 Examples of the
base include triethylamine,  diisopropylethylamine,
pyridine, potassium carbonate and the  like. The
amount of the base to be used is not particularly
limited. 25 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 30 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 The reaction
temperature is generally room temperature to  100C,
preferably room temperature to 70C, particularly
preferably room temperature to 50C. The reaction time
is generally 1 hr to 12 hr, preferably 1  s 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. [0609]  Step XIV (similar to Step X of
Production method-2) 10 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. 15 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 20 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  25 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), 3o 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  150C, preferably 50C to
100C or 60C to 110C. 142 The reaction time is
generally 1 hr to 24 hr, preferably 5  hr to 12 hr,
particularly preferably 8 hr to 10 hr. [0610]  Step XV
(similar to Step XI of Production method-2) s Compound
[III] or a salt thereof 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 io presence of an
acid such as hydrochloric acid, sulfuric acid and  the
like). 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 [XV]. 15
The amount 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. 20 Examples of the solvent include alcohol
solvents such as  methanol, ethanol, n-propanol,
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
25 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. 30 The reaction temperature is
preferably 0C to 100C, more  preferably 40C to 60C.
The reaction 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  35 preferably 3 - 5. 143
[Examples]  [0611] A compound useful as a synthetic
intermediate for an anti- HIV agent having an
integrase inhibitory activity and a s 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. io [0612] Reference
Example 1 Synthesis of 3-chloro-2-fluorobenzylzinc
bromide  [0613] F F  CI Br F CI Zn Br  15 [0614] 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, and the mixture was stirred for 30  min. A
solution of 3-chloro-2-fluorobenzyl bromide (7.48 g,
32.5 mmol) in tetrahydrofuran (20 ml) was added
dropwise to the  solution prepared above at 60C. The
mixture was further stirred  under heating for 1 hr to
give a solution of 3-chloro-2 25 fluorobenzylzinc
bromide in tetrahydrofuran.  



[0615] Reference Example 2 Synthesis of
3-chloro-2-fluorobenzylzinc chloride  [0616] F F  CI
CI CI I % ZnCI  30 144 [0617] Under an argon
atmosphere, a zinc powder (1.44 g) was  suspended in
tetrahydrofuran (3.6 ml), 1,2-dibromoethane(38 mg)
and trimethylsilyl chloride (43 mg) were successively
added at 5 60C, and the mixture was stirred for 30
min. A solution of 3- chloro-2-fluorobenzylchloride
(3.58 g) in tetrahydrofuran (9 ml)  was added dropwise
at 60C 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
1o tetrahydrofuran.  [0618] (Example 1)  Step 1
Synthesis of 5-bromo-2,4-dimethoxybenzoic acid  15
[0619] 0 0 IC OH 30 Br I' OH  0 [0620]
2,4-Dimethoxybenzoic acid (30.0 g) was suspended in
acetic  20 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  25C for 2 hrs,
and the termination of the reaction was confirmed  by
HPLC. An aqueous solution of sodium sulfite (2.10 g)
and 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 mL), and
vacuum dried to give 5- bromo-2,4-dimethoxybenzoic
acid as white crystals (41.2 g) (96%).  30 [0621] Step
2 Synthesis of methyl 5-bromo-2,4-dimethoxybenzoate
[0622] 145 Br CH Br)C1 0- 0 0  [0623]
5-Bromo-2,4-dimethoxybenzoic acid (10.0 g) and con. 5
sulfuric acid (2.4 g) were added to methanol (80 mL).
After  reaction at 70C 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 aqueous
sodium hydroxide solution, and  ethyl acetate (50 mL)
was added. The organic solvent was .o evaporated from
the mixture under reduced pressure. To the
concentrated residue was added ethyl acetate (50 mL),
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 15 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]  20 Step 3 Synthesis of methyl
5-(3-chloro-2-fluorobenzyl)-2,4- dimethoxybenzoate
[0625] bi=bo- Bb'=b 25 [0626] 



Under a nitrogen atmosphere,
tris(dibenzylideneacetone)dipalladium(0) (318 mg) and
triphenylphosphine (286 mg) were added to THE (40 mL),
and the 30 mixture was stirred at room temperature for
1 hr. A solution of  146 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-2-fluorobenzylzinc bromide in
tetrahydrofuran were successively added dropwise at
room s temperature. After dropwise addition, the
mixture was stirred  at 65C for 2 hr, and completion
of the reaction was confirmed by  HPLC. After cooling
the reaction mixture, toluene (75 mL) and  12.5%
aqueous ammonium chloride solution (50 mL) were added,
and  the mixture was thoroughly stirred and the
aqueous layer was to discarded. The organic layer was
washed successively with 25%  aqueous ammonium
chloride solution (25 mL), twice with 2%  aqueous
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 15 fluorobenzyl)-2,4-dimethoxybenzoate
(6.81 g). This was directly  used in the next step.
[0627)  Step 4 Synthesis of
5-(3-chloro-2-fluorobenzyl)-2,4-dimethoxybenzoic  20
acid [0628] o b,b OH  F 0 F I I  CI 1  [0629] 25
Methyl
5-(3-chloro-2-fluorobenzyl)-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 70C for 3 h, and completion of the reaction was
confirmed by  HPLC. After cooling the reaction mixture
to room temperature, 3o 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 147 (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 (20 mL).
The s aqueous layer was ice-cooled,
methylisopropylketone (50 mL) was  added while adding
2 mol/L hydrochloric acid solution (10 mL)  dropwise
at 10C. After the addition, the mixture was stirred at
room temperature and the aqueous layer was discarded.
The  organic layer was washed twice with 10% brine (20
mL). After io 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]  15 Step 5 Synthesis of
5-(3-chloro-2-fluorobenzyl)-2,4-dimethoxybenzoic  acid
chloride (0631]  I I I I 0 ~ 0 0 ~ 0  OH CI  F F I I
CI CI  20 [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 



25 (2.1 g) was added dropwise to this solution at 75C.
After  stirring at 75C 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 30 under reduced pressure to give
5-(3-chloro-2-fluorobenzyl)-2,4- dimethoxybenzoic acid
chloride (5.07 g). THE (15 mL) was added  thereto to
give a suspension of acid chloride (5-(3-chloro-2 148
fluorobenzyl)-2,4-dimethoxybenzoic acid chloride) in
THF, which  was directly used in the next step. [0633]
Step 6 5 Synthesis of ethyl
3-(5-(3-chloro-2-fluorobenzyl)-2,4-
dimethoxyphenyl)-3-oxopropionate  [0634] 0 01 F 0 CIF
0  CI 10 [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 was stirred at 75C for 2 hr to
dissolve 15 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 to 70C. To the
suspension was slowly added dropwise a suspension of
acid 20 chloride obtained in the above-mentioned Step
5 in THF at 70C.  After completion of the dropwise
addition, the mixture was  stirred at 70C 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 25
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 3o
residue and the mixture was concentrated again under
reduced  pressure to give ethyl
3-(5-(3-chloro-2-fluorobenzyl)-2,4-
dimethoxyphenyl)-3-oxopropionate (5.52 g). 149 [0636]
Step 7 Synthesis of ethyl
2-(5-(3-chloro-2-fluorobenzyl)-2,4-
dimethoxybenzoyl)-3-dimethylaminoacrylate  5 [0637] 0
0 0 0 N.,  F 0 F 0 0  CI CI  [0638] Under a nitrogen
atmosphere, ethyl 3-(5-(3-chloro-2 zo
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 95C for 10 hr, and the  completion of the
reaction was confirmed by HPLC. The reaction  mixture
was cooled to room temperature to give a solution of
15 ethyl
2-(5-(3-chloro-2-fluorobenzyl)-2,4-dimethoxybenzoyl)-3
- dimethylaminoacrylate in toluene. The reaction
mixture was  directly used in the next step. [0639]
Step 8 20 Synthesis of ethyl
2-(5-(3-chloro-2-fluorobenzyl)-2,4-
dimethoxybenzoyl)-3-((S)-1-hydroxymethyl-2-
methylpropylamino)acrylate  [0640] OH  I gF  



1 CI  25 [0641] 150 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 s (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 hydrochloric acid (15 mL),
water (15 mL), 5% aqueous sodium hydrogencarbonate
solution (15  mL) and water (15 mL). After the
washing, toluene was io evaporated under reduced
pressure, toluene (10 mL) was added to  the
concentrated residue, and the mixture was concentrated
again  under reduced pressure to give ethyl
2-(5-(3-chloro-2-
fluorobenzyl)-2,4-dimethoxybenzoyl)-3-((S)-1-hydroxyme
thyl-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]
ts"  H NHS b b N ~ 1 0"- F F CI  [0644]  25 Under a
nitrogen atmosphere, ethyl 2-(5-(3-chloro-2
fluorobenzyl)-2,4-dimethoxybenzoyl)-3-((S)-1-hydroxyme
thyl-2- methylpropylamino)acrylate obtained in the
above-mentioned Step  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  151 the dropwise addition,
the mixture was stirred at 50 - 70C for 3  hr, and the
completion of the reaction was confirmed by HPLC.  The
reaction mixture was cooled, THE (19 mL) and 10% brine
(24  mL) were added and, after stirring, the mixture
was partitioned. 5 The organic layer was washed twice
with 10% brine (24 mL).  After washing, THE 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 zo (ethyl acetate/hexane (lv/2v)) to
give ethyl 2-(5-(3-chloro-2-
fluorobenzyl)-2,4-dimethoxybenzoyl)-3-((S)-1-(tert-
butyldimethylsilanyloxymethyl)-2-methylpropylamino)acr
ylate  (3.62 g, yield 79.7%, from
5-(3-chloro-2-fluorobenzyl)-2,4- dimethoxybenzoic acid
obtained in Step 4) as a yellow oil. 15 [0645]  Step
10 Synthesis of
1-[(S)-1-(tert-butyldimethylsilanyloxymethyl)-2-
methylpropyl]-6-(3-chloro-2-fluorobenzyl)-7-methoxy-4-
oxo-1,4- dihydroquinoline-3-carboxylic acid ethyl
ester 20 [0646] Its- -ts"  NH M  F  [0647] Under a
nitrogen atmosphere, ethyl 2-(5-(3-chloro-2- 25
fluorobenzyl)-2,4-dimethoxybenzoyl)-3-((S)-1-(tert-
butyldimethylsilanyloxymethyl)-2-methylpropylamino)acr
ylate (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 110C for 22 hr,
tetra-n-butylphosphonium 3o bromide (0.55 g), and then
potassium carbonate (44 mg) were  152 



added, and termination of the reaction was confirmed
by HPLC.  The reaction mixture was cooled, then
allowed to cool to room  temperature, and THE (16 mL)
and 10% brine (16 mL) were added.  The mixture was
stirred and partitioned. The organic layer was s
washed twice with 10% brine (16 mL). After the
washing, THE was  evaporated under reduced pressure to
give crude 1-[(S)-1-(tert-
butyldimethyl-silanyloxymethyl)-2-methylpropyl]-6-(3-c
hloro-2- fluorobenzyl)-7-methoxy-4-oxo-1,
4-dihydroquinoline-3-carboxylic  acid ethyl ester as a
solid. This was purified by column to chromatography
(ethyl acetate/hexane (2v/3v)) to give 1-[(S)-1-
(tert-butyldimethyl-silanyloxymethyl)-2-methylpropyl]-
6-(3-
chloro-2-fluorobenzyl)-7-methoxy-4-oxo-1,4-dihydroquin
oline-3- carboxylic acid ethyl ester (937 mg, yield
49.6%) as a yellow- white solid. 15 [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 20 [0649]] b N`` F CIF 1  [0650]
1-[(S)-1-(tert-butyldimethyl-silanyloxymethyl)-2- 25
methylpropyl]-6-(3-chloro-2-fluorobenzyl)-7-methoxy-4-
oxo-1,4- dihydroquinoline-3-carboxylic acid ethyl
ester (900 mg) was  added to isopropyl alcohol (3.6
mL), and 1N sodium hydroxide  (3.6 mL) was added.
After stirring at 70C for 3 hr, the  completion of the
reaction was confirmed by HPLC. The reaction 30
mixture was cooled, and allowed to cool to room
temperature. n- 153 Heptane (5 mL) was added and,
after stirring, the mixture was  partitioned. The
aqueous layer was washed with n-heptane (5 mL).  35%
Hydrochloric acid (400 mg) was added to the aqueous
layer,  



methylisopropylketone (10 mL) was added and, after
stirring, the 5 mixture was partitioned. The organic
layer was washed  successively with 8.5% aqueous
sodium hydrogencarbonate solution  (5 mL) (3 times),
0.5N hydrochloric acid (5 mL) containing  sodium
chloride (250 mg), and 10% brine (5 mL). After the
washing, methylisopropylketone was evaporated under
reduced to pressure to give
6-(3-chloro-2-fluorobenzyl)-1-[(S)-1-
hydroxymethyl-2-methylpropyl]-7-methoxy-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid (680 mg, yield
99.3%) as a  yellow-white solid. The compound obtained
in Example 1, Step 11 was identified  15 as compound
(10). [0651] The property data of the title compound
in each step is as  follows. [0652]  20 [Table 1] 154
Structural 1H-NMR MS(ESI) M+  formula I (DMSO-de,
300MHz) S (ppm) : 3. 91 (s, 3H), 3.95 ~,0 I ) 0 OH (s,
3H), 6.78(s, 1H), 7.85(s, 1H), 12.47(s, iH). 261  Br 0
(Step 1) I (DMSO-d6, 300MHz) 6 (ppm) : 3.75(s, 3H),
3.89  Br I 0 0~ (s, 3H), 3.96(s, 3H), 6.80 (s, 1H), 7.
86 (s, 1H). 275  Br 0  (Step 2) (DMSO-d6, 300MHz) S
(ppm) : 3.71(s, 3H), 3. 86  ~0 I 0 0~ (s, 3H), 3.87(s,
3H), 3.89(s, 2H), 6.71(s, 1H), 339  



F 0 7.06-7.16(m, 2H), 7.34-7.48(m, 1H), 7.51(s, IH).
CI  (Step 3) 1 (DMSO-d6, 300MHz) S (ppm) : 3.86(s,
3H), 3.87 ~0 1I 0 OH (s, 3H), 3.89(s, 2H), 6.69(s,
1H), 7.09-7.16 325  i I F 0 (m, 2H), 7.39-7.46(m, 1H),
7.69(s, 1H). CI  (Step 4) (DMSo-(6, 400MHz) S (ppm) :
1.21(t, 3H, A I O O J=14.4Hz), 3.83(s, 2H),
3.85-3.90(m, 8H), 395  F 0 0 1 4.07(q, 2H, J=14.4Hz),
6.72(s, 1H), 7.10-7.15 01 (m, 2H), 7.42-7.45 (m, 1H),
7.52 (s, 1H).  (Step 6) [0653]  [Table 2] 155
Structural 1H-NMR MS(ESI) M+  formula (DMSO-d5,
400MHz) 8 (ppm) : 0.00-0.01 (m, 6H), SL 0.79-1.00(m,
ION), 0.85(s, 9H), 1.88-1.94 622  (m, IN),
3.30-3.34(m, IN), 3.60-3.90 (m, 6H), ~0 . 0 NH i I 0
3.62(s, 3H), 3.84(s, 3H), 6.58(s, 1H), 6.87  F 0 0 (s,
IN), 7.10-7.15(m, 2H), 7.38-7.42(m, 1H),  CI 7.91(d,
IN, J=10.5Hz). (Step 9) (DMSO-d6, 300MHz) 6 (ppm) : 0.
00 (d, 6H, J=3. 4Hz) , /S~0 0.81(s, 9H), 0.85(d, 3H,
J=6. 7Hz) , 1.25(d, 3H, 590  J=6. 7Hz), 1.33 (t, 3H,
J=7. 1Hz), 2.40-2.48 (m, ~O N I I 0 IN), 3. 93 -3. 97
(m, IN), 4.06 (s, 3H), 4. 09-4. 15  F o 0 1 (m, 3H),
4.20-4.33(m, 2H), 4.80-4.82(m, IN), cl 7.23-7.36(m,
2H), 7. 37 (s, IN), 7.53-7.57(m, IN),  (Step 10)
7.97(s, 1H), 8.66(s, IN). off (DMSO-db, 300MHz) S
(ppm) : 0.73(d, 3H, J=6.7Hz), 



1. 16 (d, 3H, J=6.4Hz), 2.30-2.55(m, IN), 3.75- 448
~O N OH 3.85(m, 1H), 3.95-4.10(m, 1H), 4.04(s, 3H), F
o 0 4.12(s, 2H), 4.80-4.95(m, 1H), 5.15-5.25(m, 1H),
C1 7.10-7.20(m, IN), 7.20-7.25(m, IN), 7.40 (Step 11)
7.55(m, 2H), 8.05(s, 1H), 8.89(s, 1H), 15.4  (s, 1H).
[06541 The analysis conditions of 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 pm (150 mm x 4.6 mm i.d.) (YMC)  156
column temperature: 40C mobile phase: mobile phase A:
0.01% aqueous TFA  (trifluoroacetic acid) solution
mobile phase B: 0.01% TFA acetonitrile solution  5
gradient program [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 io [0656] flow rate: 1.0 mL/min  detection: UV 220
nm  



analysis time: 55 min  [0657] is analysis method 2
(Example 1, Step 4 - Step 8)  analysis conditions
column: Inertsil ODS-80A 5 pm (150 mm x 4.6 mm i.d.)
(GL  Sciences Inc) column temperature: 40C 20 mobile
phase: mobile phase A: 0.01% TFA aqueous solution
mobile phase B: 0.01% TFA acetonitrile solution
gradient program (0658]  [Table 4] 157 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 [0659]  5 flow rate: 1.0 mL/min  detection: UV 220
nm  analysis time: 55 min  [0660] analysis method 3
(Example 1, Step 9 - Step 11)  so analysis conditions
column: Inertsil ODS-BOA 5 m (150 mm x 4.6 mm i.d.)
(GL  Sciences Inc) column temperature: 40C mobile
phase: mobile phase A: 0.01% aqueous TFA solution  is
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 20 [0662]  flow rate: 1.0 mL/min  detection: UV 220
nm  analysis time: 65 min 158 [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 inhibitory activity and a s 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]
1o (Example 2)  Step I Synthesis of
3-chloro-2-fluorobenzylzinc bromide  [0665] F F  CI Br
CI i ZnBr  15 



[0666] 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. The mixture was further
stirred  under heating for 1 hr to give a solution of
3-chloro-2 25 fluorobenzylzinc bromide in
tetrahydrofuran.  Step II Synthesis of
5-bromo-2-fluoro-4-methoxybenzoic acid methyl ester
[0667] 0 0 0  OH NZ 0~ Br I 0  '-0 F --O F ~O F  30
[0668] 159 While stirring under ice-cooling, con.
sulfuric acid (14  ml) was added dropwise to methanol
(840 ml). Then, 2-fluoro-4- methoxybenzoic acid (70.0
g) was added and the mixture was  stirred at 65C for
14 hr. After cooling the reaction mixture, 5 bromine
(152 g) was added dropwise thereto with stirring under
ice-cooling. After dropwise addition, the mixture was
allowed  to warm to room temperature and stirred for
20 hr. Water (840  ml) and sodium sulfite (71.9 g)
were successively added. After  the addition, the
mixture was further stirred for 2 hr, and the  io
precipitated crystals were collected by filtration.
The filtrated crystals were washed twice with water
(210 ml), and  dissolved in toluene (560 ml). The
toluene solution was washed  successively with 5%
aqueous sodium hydrogencarbonate solution  (280 ml)
and water (280 ml, twice). The organic layer was is
concentrated under reduced pressure and
1-methyl-2-pyrrolidinone  (700 ml) was added to the
residue to allow dissolution to give  



5-bromo-2-fluoro-4-methoxybenzoic acid methyl ester
solution. The compound was identified as the title
compound by HPLC.  HPLC conditions: 20 column:
Inertsil ODS-80A (4.6x150 mm)(GL Sciences, Inc.)
mobile phase A: 0.01% aqueous TFA solution mobile
phase B: 0.01% TFA-MeCN solution  flow rate: 1 ml/min
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
Stop  30 [0669] Step III Synthesis of
5-(3-chloro-2-fluorobenzyl)-2-fluoro-4- methoxybenzoic
acid methyl ester [06701 160 O F 0  Br CI  0 F 0 F
[0671] Under a nitrogen atmosphere, 5
tris(dibenzylideneacetone)dipalladium(0) (6.63 g) and
triphenylphosphine (5.98 g) were successively added to
1-methyl- 2-pyrrolidinone (350 ml) with stirring at
room temperature, and  the mixture was stirred for 1
hr. A solution of 5-bromo-2- fluoro-4-methoxybenzoic
acid methyl ester prepared in Example 2, 1o Step II,
in 1-methyl-2-pyrrolidinone and a solution of
3-chloro- 2-fluorobenzylzinc bromide prepared in
Example 2, Step I, in  tetrahydrofuran were
successively added dropwise. After the  dropwise
addition, the mixture was stirred at 85C for 2 hr and
cooled. To the reaction mixture were added toluene
(560 ml) and 15 12.5% aqueous ammonium chloride
solution (980 ml) and the  



mixture was stirred. The organic layer was washed
successively  with 25% aqueous ammonium chloride
solution (490 ml), 2% aqueous  ethylenediamine
solution (490 ml, twice) and 10% brine (490 ml,
twice). After the washing, the solvent was
concentrated under 20 reduced pressure. Ethyl acetate
(105 ml) and heptane (420 ml)  were added to the
residue to allow recrystallization to give 5-
(3-chloro-2-fluorobenzyl)-2-fluoro-4-methoxybenzoic
acid methyl  ester (106.8 g, yield 79.4%).
1H-NMR(DMSO-d6, 300MHz)(8)ppm: 3.79(s,3H), 3.86(s,3H),
3.96(s,2H),  25 7.03(d,1H,J=12.8Hz), 7.14(m,2H),
7.45(m,1H), 7.64(d,1H,J=8.lHz).  MS (FSI) :M+327
[0672]  (Example 3) Synthesis of
6-(3-chloro-2-fluorobenzyl)-1-((S)-1-hydroxymethyl- 30
2-methylpropyl)-7-methoxy-4-oxo-l,4-dihydroquinoline)-
3- carboxylic acid [0673] 161 i Step IV Synthesis of
5-(3-chloro-2-fluorobenzyl)-2-fluoro-4- methoxybenzoic
acid [0674]  F 0 F 0  CI 0'- CI I I ~C OH s I I
[0675]
5-(3-Chloro-2-fluorobenzyl)-2-fluoro-4-methoxybenzoic
acid  methyl ester (100 g) obtained in Example 2, Step
III was .o dissolved in 1-methyl-2-pyrrolidinone (500
ml), and 2.5% V/W  aqueous alkali solution prepared
from 8N-aqueous sodium  hydroxide solution (54.7 ml)
and water (192.6 ml) was added  dropwise with stirring
at room temperature. After the dropwise  addition, the
mixture was stirred for 3.5 hr, and acidified by is
dropwise 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 70C to give 5-(3-chloro-2-fluorobenzyl)-2-fluoro 20
4-methoxybenzoic acid (89.4 g, yield 93.4%).
'H-NMR(DMSO-d6, 300MHz)(5)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  25
[0676] Step V Synthesis of
5-(3-chloro-2-fluorobenzyl)-2-fluoro-4- methoxybenzoyl
chloride [0677]  F 0 F 0  CI ( I 0H CI I CI 0 F 0 F
30 I I  162 [0678]
5-(3-Chloro-2-fluorobenzyl)-2-fluoro-4-methoxybenzoic
acid  (10 g) obtained in Step IV was suspended in
toluene (50 ml), and  thionyl chloride (4.56 g) was
added dropwise at 65 - 75C. After  5 the dropwise
addition, the mixture was stirred for 1 hr and
concentrated under reduced pressure. Toluene (30 ml)
was added  to the residue, and the mixture was
concentrated again under  reduced pressure. The
residue was dissolved in toluene (30 ml)  to give a
solution of 5-(3-chloro-2-fluorobenzyl)-2-fluoro-4 io
methoxybenzoyl chloride in toluene. This was
identified as the  title compound by HPLC. HPLC
conditions: Same as the HPLC conditions in the above-
mentioned Example 2, Step II, except that 10%
diethylamine-MeCN  solution was used as mobile phase
B. Accordingly, a is diethylamide form of the title
compound was detected.  [06791 



Step VI-2 Synthesis of
3-(5-(3-chloro-2-fluorobenzyl)-2-fluoro-4-
methoxyphenyl)-3-oxopropionic acid ethyl ester 20
[06801 F O F O O ~  OI I I CI -=C1 I I O O F O F  I I
[06811 Triethylamine (9.71 g) and magnesium chloride
(7.61 g)  25 were successively added to a suspension
of potassium ethyl  malonate (10.8 g) in
tetrahydrofuran with stirring at room  temperature.
After stirring at 60 - 70C for 1.5 hr, a solution  of
5-(3-chloro-2-fluorobenzyl)-2-fluoro-4-methoxybenzoyl
chloride prepared in Step V in toluene was added
dropwise, and 30 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% 163 sodium hydrogencarbonate (50 ml, twice),
and water (50 ml) again,  and the organic layer was
concentrated under reduced pressure.  Toluene (50 ml)
was added to the residue, and the mixture was
concentrated under reduced pressure. The residue was
dissolved s in toluene (50 ml) to give a solution of
3-(5-(3-chloro-2-
fluorobenzyl)-2-fluoro-4-methoxyphenyl)-3-oxopropionic
acid  ethyl ester in toluene. This was identified as
the title  compound by HPLC. HPLC conditions: Same as
the HPLC conditions in the above io mentioned Example
2, Step II, except that 10% diethylamine-MeCN
solution was used as mobile phase B. Accordingly, a
diethylamide form of the title compound was detected.
[0682]  Step VIII 



15 Synthesis of
2-(5-(3-chloro-2-fluorobenzyl)-2-fluoro-4-
methoxybenzoyl)-3-dimethylaminoacrylic acid ethyl
ester  [0683] F 0 0 F 0 0  CI ~0 CI 0  0 F 0 F N  20
[0684] To a solution of
3-(5-(3-chloro-2-fluorobenzyl)-2-fluoro-
4-methoxyphenyl)-3-oxopropionic acid ethyl ester
prepared in  Step VI-2 in toluene was added dropwise
at 75 - 85C 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-chloro-2-fluorobenzyl)-2-fluoro-4-methoxybenzo
yl)-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 IX Synthesis of
2-(5-(3-chloro-2-fluorobenzyl)-2-fluoro-4- 164
methoxybenzoyl)-3-((S)-1-hydroxymethyl-2-
methylpropylamino) acrylic acid ethyl ester  [0686] F
0 0 F 0 0  CI 0^ 01 0  o F N NH  O F ,r L O H  [0687]
To a solution of
2-(5-(3-chloro-2-fluorobenzyl)-2-fluoro-
4-methoxybenzoyl)-3-dimethylaminoacrylic acid ethyl
ester  prepared in Step VIII in toluene was added
(S)-2-amino-3 



lo methylbutan-l-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  organic layer was
separated and washed successively with water  (60 ml),
5% sodium hydrogencarbonate (60 ml) and water (60 ml).
15 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 (50 ml) to give a solution of
2-(5-(3-chloro-2-fluorobenzyl)-2-fluoro-4- 20
methoxybenzoyl) -3- (CS) -1-hydroxymethyi-2-
methylpropylamino) acrylic acid ethyl ester in N,N-
dimethylformamide. This was identified as the title
compound by  HPLC. HPLC conditions: Same as the HPLC
conditions in the above- 25 mentioned Example 2, Step
II. [0688]  Step X Synthesis of
6-(3-chloro-2-fluorobenzyl)-1-((S)-1-hydroxymethyl-
2-methylpropyl)-7-methoxy-4-oxo-1,4-dihydroquinoline)-
3- 30 carboxylic acid ethyl ester [0689] 165 F 0 O F
OII 0II  01" 1Z 0 0 l i 0 I i F NH -- l i 0 N IJ I T
L,,,0 H I 0 H  [0690] To a solution of
2-(5-(3-chloro-2-fluorobenzyl)-2-fluoro- 5
4-methoxybenzoyl)-3-((S)-l-hydroxymethyl-2-
methylpropylamino)acrylic acid ethyl ester prepared in
Step IX  in N,N-dimethylformamide was added anhydrous
potassium carbonate  (4.86 g) with stirring at room
temperature. After stirring at  95 - 105C for 6 hr,
N,N-dimethylformamide (10 ml) and water (50 io ml)
were successively added dropwise at 65 - 75C to allow



crystallization. After stirring for 1 hr, the mixture
was  cooled to room temperature, and further stirred
for 1 hr. Water  (20 ml) was further added and, after
stirring for 1 hr, and the  mixture was filtrated, and
the residue was successively washed 15 with 50%
aqueous N,N-dimethylformamide solution (20 ml) and
water (20 ml), and vacuum dried to give 6-(3-chloro-2-
fluorobenzyl)-1-((S)-1-hydroxymethyl-2-methylpropyl)-7
-methoxy- 4-oxo-1,4-dihydroquinoline)-3-carboxylic
acid ethyl ester (13.5  g). 20 'H-NMR(DMSO-d6, 300MHz)
(8)ppm: 0.74(d,2H,J=6.6Hz),  1.l4(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(q,2H,J=7.OHz),  4.63(m,1H), 5.11(s,1H),
7.21(m,3H), 7.47(m,1H), 7.88(s,1H), 8. 62 (s, 1H) .
25 MS (ESI) :M+476  [0691]  Step XI Synthesis of
6-(3-chloro-2-fluorobenzyl)-1-((S)-1-hydroxymethyl-
2-methylpropyl)-7-methoxy-4-oxo-1,4-dihydroquinoline)-
3- 30 carboxylic acid [0692] 166 F 0 0 F O 0  CI x CI
% O OH  I ,OH O 0H  [0693]
6-(3-Chloro-2-fluorobenzyl)-1-((S)-l-hydroxymethyl-2-
5
methylpropyl)-7-methoxy-4-oxo-1,4-dihydroquinoline)-3-
carboxylic  acid ethyl ester (5.0 g) was suspended in
ethanol (30 ml), and  1.5% V/W aqueous alkali solution
prepared from 8N-aqueous sodium  hydroxide solution
(30 ml) and water (5.53 ml) was added  dropwise with
stirring at room temperature. After stirring at 1o 45
- 55C 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 (5 mg) of the title
compound  was added, and the mixture was further
stirred for 1 hr. After  filtration, the residue was
washed with 60% ethanol (10 ml) and 15 vacuum dried to
give 6-(3-chloro-2-fluorobenzyl)-l-((S)-1-
hydroxymethyl-2-methylpropyl)-7-methoxy-4-oxo-1,4-
dihydroquinoline)-3-carboxylic acid (4.34 g, yield
92.9%) having  a melting point of 166C.
1H-NMR(DMSO-d6, 300MHz)(S)ppm: 0.73(d,2H,J=6.6Hz), 20
1.16(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,lH). MS (ESI) :M+448  [0694] 25 Synthesis of
6-(3-chloro-2-fluorobenzyl)-1-((S)-1-hydroxymethyl-
2-methylpropyl)-7-methoxy-4-oxo-1,4-dihydroquinoline)-
3- carboxylic acid [0695] 167 F 0 0  CI t I OH  0 N I
~,. 0 H  [0696]
6-(3-Chloro-2-fluorobenzyl)-1-((S)-1-hydroxymethyl-2-
5
methylpropyl)-7-methoxy-4-oxo-1,4-dihydroquinoline)-3-
carboxylic  acid (B g) obtained in Step XI was
dissolved in acetic acid  isobutyl ester (40 ml) at
110 - 120C and, after cooling to room  temperature, a
seed crystal (8 mg) of the title compound was  added.
After stirring at room temperature for 5 hr, the io
precipitated crystals were collected by filtration,
washed with  acetic acid isobutyl ester (8 ml) and
vacuum dried to give 6-(3-
chloro-2-fluorobenzyl)-1-((S)-1-hydroxymethyl-2-methyl
propyl)-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
5-(3-chloro-2-fluorobenzyl)-2-fluoro-4- methoxybenzoyl
chloride 20 [0698] F 0 F 0  CI ) I C OH CI CI  O F -~
~ 0~ F I I  [0699]
5-(3-Chloro-2-fluorobenzyl)-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 1.5 hr. After cooling,  the solvent
was concentrated under reduced pressure, toluene (50
ml) was added to the residue, and the mixture was
concentrated 168 again under reduced pressure. The
residue was dissolved in  toluene (20 ml) to give a
solution of 5-(3-chloro-2-
fluorobenzyl)-2-fluoro-4-methoxybenzoyl chloride in
toluene.  This was identified as the title compound by
HPLC. s HPLC conditions: Same as the HPLC conditions
in the above- mentioned Example 2, Step II, except
that 10% diethylamine-MeCN  solution was used as
mobile phase B. Accordingly, a  diethylamide form of
the title compound was detected. [0700]  to Step VI-1
Synthesis of
2-(5-(3-chloro-2-fluorobenzyl)-2-fluoro-4-
methoxybenzoyl)-3-oxobutyric acid ethyl ester [0701]
s(c):o F O O  CI C 0 F 'O  I I i5 



[0702] Barium 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 20 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-2-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
25 under ice-cooling. After stirring for 1 hr, 0.5N
hydrochloric  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 3o
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-methoxybenzo
yl)-3 169 oxobutyric acid ethyl ester in ethanol. This
was identified as  the title compound by HPLC. HPLC
conditions: Same as the HPLC conditions in the above-
mentioned Example 2, Step II, except that 10%
diethylamine-MeCN  5 solution was used as mobile phase
B. Accordingly, a diethylamide form of the title
compound was detected.  [0703] Step VII Synthesis of
3-(5-(3-chloro-2-fluorobenzyl)-2-fluoro-4- io
methoxyphenyl)-3-oxopropionic acid ethyl ester [0704]
F 0 0 F O 0  6 I/0 zl: 0 F O O F  Cl' I I  [0705] 



is To a solution of
2-(5-(3-chloro-2-fluorobenzyl)-2-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  20
reaction suspension at 70C and, after confirmation of
dissolution, the mixture was cooled 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. The precipitated crystals were 25
collected by filtration, washed with 50% ethanol (20
ml) and  vacuum dried to give
3-(5-(3-chloro-2-fluorobenzyl)-2-fluoro-4-
methoxyphenyl)-3-oxopropionic 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 3o mentioned Example 2, Step
II.  [0706] (Example 5)  Step XII 170  Synthesis of
2-(5-(3-chloro-2-fluorobenzyl)-2-fluoro-4-
methoxybenzoyl)-3-dimethylaminoacrylic acid ethyl
ester  [0707] F 0 F 0 O  CI t 0 eF I I I o  -` O F N
I 5 [0708] Under a nitrogen atmosphere,
3-dimethylaminoacrylic acid  ethyl ester (1.0 g) and
N,N-diisopropylamine (1.07 g) were  dissolved in
toluene (6.0 ml), and a solution of 5-(3-chloro-2 i0
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 75C. 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-fluorobenzyl)-2 1s
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. 20 [0709]  Step XIII
Synthesis of
2-(5-(3-chloro-2-fluorobenzyl)-2-fluoro-4-
methoxybenzoyl)-3-((S)-l-hydroxymethyl-2-
methylpropylamino) acrylic acid ethyl ester 25 [0710]
F 0 0 F 0 0  CI 0 CI 0  0 F INS 0 F INH I I I OH
[0711] To a solution of
2-(5-(3-chloro-2-fluorobenzyl)-2-fluoro- 30
4-methoxybenzoyl)-3-dimethylaminoacrylic acid ethyl
ester 171 prepared in Step XII in toluene was added
(S)-2-amino-3- methylbutan-l-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 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 1o 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  1s HPLC. HPLC conditions: Same as the
HPLC conditions in the above- mentioned Example 2,
Step II. [0712]  Step XIV 20 Synthesis of
6-(3-chloro-2-fluorobenzyl)-1-((S)-1-hydroxymethyl-
2-methylpropyl)-7-methoxy-4-oxo-l,4-dihydroquinoline)-
3- carboxylic acid ethyl ester [0713]  F 0 O F 0 O  CI
0 CI 0 O F INH 0 N T. ~,0 H I ~,O H  25 [0714] To a
solution of 2-(5-(3-chloro-2-fluorobenzyl)-2-fluoro-
4-methoxybenzoyl)-3-((S)-1-hydroxymethyl-2-
methylpropylamino)acrylic acid ethyl ester prepared in
Step IX  or Step III in N,N-dimethylformamide was
added anhydrous 30 potassium carbonate (4.86 g) with
stirring at room temperature.  After stirring at 95 -
105C for 6 hr, N,N-dimethylformamide (10  ml) and
water (50 ml) were successively added dropwise at 65 -
172 75C to allow crystallization. After stirring for 1
hr, the  mixture was cooled to room temperature and
further stirred for 1  hr. Water (20 ml) was further
added and, after stirring for 1  hr, the mixture was
filtered, and the residue was washed 5 successively
with 50% aqueous N,N-dimethylformamide solution (20
ml) and water (20 ml), and vacuum dried to give
6-(3-chloro-2-
fluorobenzyl)-1-((5)-1-hydroxymethyl-2-methylpropyl)-7
-methoxy- 4-oxo-1,4-dihydroquinoline)-3-carboxylic
acid ethyl ester (13.5  g)). 10 [0715]  Step XV
Synthesis of
6-(3-chloro-2-fluorobenzyl)-1-((S)-1-hydroxymethyl- 



2-methylpropyl)-7-methoxy-4-oxo-1,4-dihydroquinoline)-
3- carboxylic acid 1s [0716] CI~~O CI, '-Z NZ OH  O N
O N  OH I ~,OH  [0717]
6-(3-Chloro-2-fluorobenzyl)-1-((S)-1-hydroxymethyl-2-
methylpropyl)-7-methoxy-4-oxo-1,4-dihydroquinoline)-3-
carboxylic  20 acid ethyl ester (5.0 g) was dissolved
in ethanol (30 ml), and 1.5% V/W aqueous alkali
solution prepared from 8N-aqueous sodium  hydroxide
solution (30 ml) and water (5.53 ml) was added
dropwise with stirring at room temperature. After
stirring at  45 - 50C for 30 min, the mixture was
cooled, and 2N hydrochloric 25 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-fluorobenzyl)-1-((S)-1-hydroxymethyl-2
30
methylpropyl)-7-methoxy-4-oxo-1,4-dihydroquinoline)-3-
carboxylic  acid (4.23 g, yield 89.8%). [0718] 173 s
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
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). 10 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  is method does
not use a highly dangerous and highly toxic reagent
requiring careful handling and can be performed under
mild  conditions. 174 [Document] Claims 1. A compound
represented by the formula (2'):  O ~ R OR400  F O CI
(2')  wherein R is a fluorine atom or a methoxy group,
and R900 is a  5 hydrogen atom or a C1 - C4 alkyl
group, or a salt thereof. 2. The compound of claim 1,
wherein R is a methoxy group, or a  salt thereof. 10
3. Use of a compound represented by the formula (8-1):
X100 F  CI  (8-1) wherein X100 is a halogen atom for
the production of a compound  represented by the
formula (2'): O R OR 400  F O ~I CI  15 (2') wherein R
is a fluorine atom or a methoxy group, and R900 is a
hydrogen atom or a C1 - C4 alkyl group, 



or a salt thereof. 20 4. Use of a compound represented
by the formula (8-1):  X100 F  ~ CI  (8-1) 175 wherein
X100 is a halogen atom, and a compound represented by
the formula (2-1):  O x200 X K OR300  O (2-1) wherein
R is a fluorine atom or a methoxy group, R300 is a C1
- C4  s alkyl group, and X200 is a halogen atom, in
the presence of a  metal atom Ni, for the production
of a compound represented by  the formula (2'): O ~ R
OR 400  F O ~I CI (2')  wherein R is a fluorine atom
or a methoxy group, and R400 is a  1o hydrogen atom or
a C1 - C4 alkyl group, or a salt thereof. 5. Use of a
compound represented by the formula (2'):  O R I OR
400  F O CI (2') is wherein R is a fluorine atom or a
methoxy group, and R 400 is a  hydrogen atom or a C1 -
C4 alkyl group, or a salt thereof, for the production
of compound (10):  0 N 



I I OH  F 0 0 CI (1 0) 176 or a salt thereof. 6. Use
of a compound represented by the formula (8-1):  X100
F  C~ (8-1) 5 wherein X100 is a halogen atom, a
compound represented by the  formula (2-1): 1  O R
X200 OR300 O (2-1) wherein R is a fluorine atom or a
methoxy group, R300 is a C1 - C4  alkyl group, and
X200 is a halogen atom, and a compound io represented
by the formula (2'):  O R I OR400  F O CI (2')
wherein R is a fluorine atom or a methoxy group, and
R900 is a  hydrogen atom or a C1 - C4 alkyl group, or
a salt thereof, for  the production of compound (10):
4H I --I  0 N I OH  F 0 0 CI (10)  15 or a salt
thereof. 7. Use of a compound represented by the
formula (2-2):  



177 O R OR300  F O CI (2-2) wherein R is a fluorine
atom or a methoxy group, and R300 is a C1  - C4 alkyl
group, a compound represented by the formula (2-3): O
R OH  F 0 CI (2-3) 5 wherein R is a fluorine atom or a
methoxy group, or a salt  thereof, a compound
represented by the formula (3): O R CI  F O CI (3)
wherein R is a fluorine atom or a methoxy group, a
compound  represented by the formula (4): O R 1i OR100
F 0 O 10 CI (4) wherein R is a fluorine atom or a
methoxy group, and R100 is a C1  - C4 alkyl group, or
a salt thereof, a compound represented by  the formula
(5): O R N. I OR100  F O O C1 (5) 15 wherein R is a
fluorine atom or a methoxy group, and R100 is a C1  -
C4 alkyl group, and a compound represented by the
formula (6):  178 OH  O R NH 



OR100  F 0 0 CI (6) wherein R is a fluorine atom or a
methoxy group, and R1D0 is a C1  C4 alkyl group, for
the production of compound (10): OH  0 ~ N i I OH  F 0
0 C1 (10)  s or a salt thereof. B. Use of a compound
represented by the formula (2-2-A):  I I 0 0  I OR 311
F 0 CI (2-2-A) wherein R300 is a C1 - C4 alkyl group,
compound (2-3-A):  I I O 0 OH  7F 0 10 " CI (2-3-A) or
a salt thereof, compound (3-A):  I I O O CI  F 0 CI
(3-A) a compound represented by the formula (4-A):
179  I I  O O  OR100 F O O 



CI (4-A) wherein R100 is a C1 - C4 alkyl group, or a
salt thereof, a  compound represented by the formula
(5-A): I  I O I N.  I OR100  F O O CI (5-A) 5 wherein
R100 is a C1 - C4 alkyl group, a compound represented
by  the formula (6-A): OH  O O NH I OR100  F O O CI
(6-A) wherein R100 is a C1 - C4 alkyl group, a
compound represented by  the formula (7): OR200  O NH
I I ORt00  F O O 10 I CI (7) wherein R100 is a C1 - C4
alkyl group, and R200 is a hydroxyl- protecting group,
and a compound represented by the formula (9):  OR200
O N I I OR100  F O O CI (9) wherein R100 is a C1 - C4
alkyl group, and R200 is a hydroxyl- 15 protecting
group, for the production of compound (10): 180 ON  0
~ N 



OH  F 0 0 ICI (10)  or a salt thereof. 9. Use of a
compound represented by the formula (2-2-B):  O ~ F
OR"  F O 5 CI (2-2-B) wherein R30 is a C1 - C4 alkyl
group, compound (2-3-B):  O t OH  F O CI (2-3-B) or a
salt thereof, compound (3-B):  O I CI  F O CI (3-B) to
a compound represented by the formula (4-B):  O ~ F
ORIao  ~ F O O CI (4-B) wherein R' is a C1 - C4 alkyl
group, or a salt thereof, a  compound represented by
the formula (5-B): I  O F N~  I ORtoo F O O (5-B)  CI
181 wherein R100 is a C1 - C4 alkyl group, a compound
represented by  the formula (6-B): 



OH  O F NH I I OR 100  F 0 0 ~I CI (6-B) wherein R100
is a C1 - C4 alkyl group, and a compound represented
s by the formula (8): OH  0 ~ N OR100  F 0 0 CI (8)
wherein R100 is a C1 - C4 alkyl group, for the
production of  compound (10): 0 N OH  F 0 0 CI (10)
io or a salt thereof. 10. Use of a compound
represented by the formula (1):  I O ~ K I OH  O (1)
wherein R is a fluorine atom or a methoxy group, or a
salt  1s thereof, a compound represented by the
formula (2): O R OH  X200 a 'OH 0 (2) 182 wherein R is
a fluorine atom or a methoxy group, and X200 is a
halogen atom, or a salt thereof, a compound
represented by the  formula (2-1): 



1  O R  X20a I OR300 0 (2-1) 5 wherein R is a fluorine
atom or a methoxy group, R300 is a C1 - C4  alkyl
group, and X200 is a halogen atom, a compound
represented  by the formula (2-2): O R  I O R300  F 0
CI (2-2) wherein R is a fluorine atom or a methoxy
group, and R3oo is a C1  10 - C4 alkyl group, a
compound represented by the formula (2-3): 0 R OH  F 0
CI (2-3) wherein R is a fluorine atom or a methoxy
group, or a salt  thereof, a compound represented by
the formula (3): 0 R  AcCI  F 0  CI (3) 15 wherein R
is a fluorine atom or a methoxy group, a compound
represented by the formula (4): O R 1 OR100  F O O CI
(4) wherein R is a fluorine atom or a methoxy group,
and R10 is a C1  - C4 alkyl group, or a salt thereof,
a compound represented by  20 the formula (5) 183 I  O
R N, 



I ORb00  F O O CI (g) wherein R is a fluorine atom or
a methoxy group, and Rloo is a C1  C4 alkyl group, and
a compound represented by the formula (6):  OH Ylk  p
R NH I OR100  F ~r86 CI (6) 5 wherein R is a fluorine
atom and a methoxy group, and Rloo is a C1  C4 alkyl
group, for the production of compound (10): OH  1 1-1
0 N OH  F 0 0 CI (10)  or a salt thereof. 1o 11. Use
of compound (1-A)- I I O O  I OH  O (1-A) or a salt
thereof, a compound represented by the formula (2-A):
I I O O  X200 I OH 0 (2-A) wherein X20 is a halogen
atom, or a salt thereof, a compound  15 represented by
the formula (2-1-A): 184 o ~0  X200 I OR300 



0 (2-1-A) wherein R300 is a C1 - C4 alkyl group, and
X200 is a halogen atom,  a compound represented by the
formula (2-2-A): I I  O O OR 300  HrF O CI (2-2-A) s
wherein R300 is a C1 - C4 alkyl group, compound
(2-3-A):  I I O O OH  F O CI (2-3-A) or a salt
thereof, compound (3-A):  I I O ~ O CI  F O CI (3-A) a
compound represented by the formula (4-A):  I I O O
OR100  F O O OCI 10 (4-A) wherein R100 is a C1 - C4
alkyl group, or a salt thereof, a  compound
represented by the formula (5-A): I I I  O O N~ I OR
100  F O O (5-A)  CI wherein R100 is a C1 - C4 alkyl
group, a compound represented by  



is the formula (6-A): 185 OH  O O NH I OR100  F O O GI
(6-A) wherein R100 is a C1 - C4 alkyl group, a
compound represented by  the formula (7): OR200  O O
NH 1 OR100  F O O I GI (7) s wherein R100 is a C1 - C4
alkyl group, and R200 is a hydroxyl- protecting group,
and a compound represented by the formula (9):  OR200
N I OR+oo  F O O CI (9) wherein R100 is a C1 - C4
alkyl group, and R200 is a hydroxyl- protecting group,
for the production of compound (10): OH  0 ~ N I~ I OH
F 0 0 01 (1 0 )  10 or a salt thereof. 12. Use of
compound (1-B): 186 OO F OH  



O (1-B) or a salt thereof, a compound represented by
the formula (2-B):  O X2oo OH  O (2-B) wherein X2D0 is
a halogen atom, or a salt thereof, a compound  5
represented by the formula (2-1-B): I  O F  X2oo I
OR300 O (2-1-B) wherein R300 is a C1 - C4 alkyl group,
and X200 is a halogen atom,  a compound represented by
the formula (2-2-B): O ~ F OR 300  F O CI (2-2-B) io
wherein R30 is a C1 - C4 alkyl group, compound
(2-3-B):  O t OH  F O CI (2-3-B) or a salt thereof,
compound (3-B):  O F CI  F O CI (3-B) a compound
represented by the formula (4-B):  187 e O F OR'00  F
O O ~I CI (4-B) 



wherein R100 is a C1 - C4 alkyl group, or a salt
thereof, a  compound represented by the formula (5-B):
I  O F N,  I~ I OR 100  F 0 0 (5-B)  CI s wherein R1D0
is a C1 - C4 alkyl group, a compound represented by
the formula (6-B): OH  O F NH  2i I OR100 F O 0 CI
(6-B) wherein R100 is a C1 - C4 alkyl group, and a
compound represented  by the formula (8): OH  0 ~ N I
, I OR 100  F 0 0 I CI {s)  10 wherein R' is a C1 - C4
alkyl group, for the production of  compound (10): OH
0 I / N OH  F 0 0 CI (10) 188 or a salt thereof. 13. A
method of producing a compound represented by the
formula  (2'): 1  O R 



OR400  F O 5 (Z') wherein R is a fluorine atom or a
methoxy group, and R400 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):
X100 F  CI  (8-1) io wherein X100 is a halogen atom,
with a compound represented by  the formula (2-1): 1
O R  X200 3I OR300 0 (2-1) wherein R is a fluorine
atom or a methoxy group, R300 is a C1 - C4  alkyl
group, and X200 is a halogen atom in the presence of a
15 metal atom Ml. 14. A method of producing compound
(10):  ON 0 ~ N I~ I OH  F 0 0 CI (1 0) or a salt
thereof, from a compound represented by the formula
20 (2') : 189 O OR400  F O CI (2')  wherein R is a
fluorine atom or a methoxy group, and R900 is a
hydrogen atom or a C1 - C4 alkyl group, or a salt
thereof. 



s 15. A method of producing compound (10):  ON 0 N  I
I OH  F 0 0 C1 (10) or a salt thereof, which comprises
a step of producing compound (2-3-A):  I I O ~ O OH  F
0 CI (2-3-A) i.o or a salt thereof, from a compound
represented by the formula  (2-2-A): I I  O ~ 0  OR300
F 0 CI (2-2-A) wherein R300 is a C1 - C4 alkyl group;
a step of producing compound (3-A):  I I O ~ O CI  F O
15 CI (3-A) from the above-mentioned compound (2-3-A)
or a salt thereof; a step of producing a compound
represented by the formula (4-A):  190 I I  o o
R?000100  CI (4-A) wherein R'00 is a C1 - 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):  I I I O O
N, I I OR1oo  F O O 5 CI (5-A) wherein R100 is a C1 -
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-A):  OH Ilk I O
I NH I ORIoo  F O O CI (6-A) io wherein R'00 is a C1 -
C4 alkyl group, from said compound  represented by the
formula (5-A); a step of producing a compound
represented by the formula (7):  OR 200 I I ok  O O NH
I OR100  F O O CI (7) wherein R'00 is a C1 - C4 alkyl
group, and R200 is a hydroxyl 15 protecting group,
from said compound represented by the formula  (6-A);
a step of producing a compound represented by the
formula (9):  191 OR200  O N I ORioo  F O O CI (9)
wherein R100 is a C, - C4 alkyl group, and R200 is a
hydroxyl- 



protecting group, from said compound represented by
the formula  (7); and 5 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):  I I O O  Xz00 OH  0 10 (2-A) wherein
X200 is a halogen atom, or a salt thereof, from
compound  (1-A) : I I  O 0 OOH O (1-A)  or a salt
thereof; 15 a step of producing a compound represented
by the formula (2-1- A) : I I  O O  X200 I% OR300 O
(2-1-A)  wherein R300 is a C11 - C4 alkyl group, and
X200 is a halogen atom,  from said compound
represented by the formula (2-A) or a salt  20
thereof; and a step of producing a compound
represented by the formula (2-2- A): 192 I I  0 0  I
OR 300 F O CI (2-2-A) 



wherein R300 is a C. - C4 alkyl group, from said
compound  represented by the formula (2-1-A). s 17. A
method of producing compound (10):  OH 0 ~ N I~ I OH
F 0 0 C1 (10) or a salt thereof, which comprises a
step of producing compound (2-3-B):  O ~ F OH  F 0 CI
(2-3-B) to or a salt thereof, from a compound
represented by the formula  (2-2-B): O ~ F OR 3011  F
0 CI (2-2-B) wherein R300 is a C1 - C4 alkyl group;  a
step of producing compound (3-B):  O ~ F i CI  F 0 15
CI (3-B) from the above-mentioned compound (2-3-B) or
a salt thereof; a step of producing a compound
represented by the formula (4-B):  193 U F ORIoo  F O
O ~I CI (4-B) wherein R100 is a C1 - 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):  I I O NII
I OR10o  F O O 5 CI (5-B) wherein R100 is a C1 - C4
alkyl group, from said compound  represented by the
formula (4-B) or a salt thereof; a step of producing a
compound represented by the formula (6-B):  OH O NH
?cr:oo  O CI (6-B) io wherein R100 is a C1 - C4 alkyl
group, from said compound  represented by the formula
(5-B); a step of producing a compound represented by
the formula (8):  OH 0 ~ N OR 100  F 0 0 wherein R100
is a C1 - C4 alkyl group, from said compound  15
represented by the formula (6-B); and a step of
producing the above-mentioned compound (10) or a salt
thereof from said compound represented by the formula
(8). 18. The production method of claim 17, which
further comprises  194 a step of producing a compound
represented by the formula (2-B):  O X2oo F  X OH  O
(2-B)  wherein X200 is a halogen atom, or a salt
thereof, from compound  



(1-B): I  O  IXOH O (1-B)  or a salt thereof; a step
of producing a compound represented by the formula
(2-1- B) O ~ F X2oo i OR300  (2-1-B)  io wherein R300
is a C1 - C4 alkyl group, and X200 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): I  O F I OR300  F O CI (2-2-B)
wherein R300 is a C1 - C4 alkyl group, from said
compound  1s represented by the formula (2-1-B). 19. A
compound represented by the formula (2-B):  O F X2oo
OH  0 (2-B) wherein X200 is a halogen atom, or a salt
thereof.  20 20. A compound represented by the formula
(2-1):  195 O R  X20 I OR30D O (2-1) wherein R is a
fluorine atom or a methoxy group, R300 is a C1 - C4
alkyl group, and X200 is a halogen atom. 5 21. A
compound represented by the formula (3):  



O ~ R CI  F O CI (3) wherein R is a fluorine atom or a
methoxy group.  22. A compound represented by the
formula (4):  O OR100  F O O ~I  10 CI (4) wherein R
is a fluorine atom or a methoxy group, and R100 is a
C1  - C4 alkyl group, or a salt thereof. 23. A
compound represented by the formula (4-1)  O OH O R 2I
OR100  F O O 15 CI (4-1) wherein R is a fluorine atom
or a methoxy group, and R10 is a C1  - C4 alkyl group,
or a salt thereof. 24. A compound represented by the
formula (4-2-B):  O O ~ F OR1oo  F O O CI  20 CI
(4-2-B) 196 wherein R1D0 is a C1 - C4 alkyl group, or
a salt thereof.  25. Use of a compound represented by
the formula (4-1):  1 O OH O R ORIoo  F O O 



CI (4-1) 5 wherein R is a fluorine atom or a methoxy
group, and R10 is a C1  - C4 alkyl group, or a salt
thereof, for the production of a  compound represented
by the formula (4): 1  O R OR100  F O O C1 (4) wherein
R is a fluorine atom or a methoxy group, and R' is a
C1  10 - C4 alkyl group, or a salt thereof. 26. Use of
a compound represented by the formula (4-2-B):  O O ~
F OR'00  F O O CI (4-2_B) wherein R'0 is a C1 - C4
alkyl group, or a salt thereof, for the  15 production
of a compound represented by the formula (4-B): O F
OR'00  F O O CI (4-B) wherein R100 is a C1 - C4 alkyl
group, or a salt thereof.  27. Use of a compound
represented by the formula (3): O R CI  F O 20 CI (3)
197 wherein R is a fluorine atom or a methoxy group,
and a compound  represented by the formula (4-1): O OH
O R OR100  



F O O CI (4-1) wherein R is a fluorine atom or a
methoxy group, and R100 is a C1  s - C4 alkyl group,
or a salt thereof, for the production of a  compound
represented by the formula (4): O R ORioo  F O O CI
(4)  wherein R is a fluorine atom or a methoxy group,
and R1oo is a C1  - C4 alkyl group, or a salt thereof.
10 28. Use of compound (3-B):  O F CI  F O CI (3-B)
and a compound represented by the formula (4-2-B):  O
O OR100  F O O CI (4-2-B) is wherein R100 is a C1 - C4
alkyl group, or a salt thereof, for the  production of
a compound represented by the formula (4-B): O F OR'
00  F O O CI (4-B) 198 wherein R'00 is a C1 - C4 alkyl
group, or a salt thereof.  29. A compound represented
by the formula (5): I I  O R N. 



I I OR 100  F O O CI (5) 5 wherein R is a fluorine
atom or a methoxy group, and R'00 is a C1  - C4 alkyl
group. 30. A compound represented by the formula (6):
OH O R NH I OR 100  F O O CI (6) zo wherein R is a
fluorine atom or a methoxy group, and Rloo is a C1  -
C4 alkyl group. 31. A compound represented by the
formula (7):  OR2 O O NH I OR 100  F O O CI (7) 15
wherein R100 is a C1 - C4 alkyl group, and R200 is a
hydroxyl- protecting group. 32. A compound represented
by the formula (9):  OR 200 I 1.,r1~  O N I I OR100  F
O O CI (9) 199 wherein R100 is a C1 - C4 alkyl group,
and R200 is a hydroxyl- protecting group. 33. A
compound represented by the formula (8):  OH 0 ~ N OR
100  



F 0 0 I CI (H? wherein R100 is a C1 - C4 alkyl group.
200 


