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SPECI FI CATI ON  METHOD FOR PRODUCI NG 4- OXOQUI NCLI NE
COVPOUND Technical Field of the Invention [0001] s
The present invention relates to a conpound useful as

a synthetic internediate ant .- H V agent havi ng
an integrase inhibitory 3%??5??%5 a production

met hod t hejyeetiop MPOR OMSDUCING: 4>-0XDOUINODYRE { COMPOUND
relates to a production nethod of an anti- H V agent,

whi ch uses the sPathrical Fieddnefi he Iavemtien| | ke.
iB gﬁgkground of the invention [0002] Patent
eP nce 1 discloses a production nethod of a 4-
oxoqui maki peesenpolmdeniemre seiaddsbyot hecdmponnid useful as a

I11]: [0003] R4 1 OO0 R5 I . R32 N A .
R L B R 0.0 e L1 G RN Lol an sncegrase
depgblibedyi Act hei RALBR o geHaREEod méhdEithfdeIt. Moreover,
sonmetinmes  to be abbreviated as conmpound [I11]), and

$becpregant yinvent fail Inpiiatgsptedachrefucieidbastios of an anti-
2 005] Prodyct | 8 o pat .

Fi9Rantl, OO0Eh e S R, Inds i A Sl e v

ZnHal * Cy Hale | Backdkodd of the Invention

[0002]

Patent reference 1 discloses a production method of a 4-

oxoquinoline compound represented by the formula [III]:

[0003]

[

[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.

[o005]

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

[0006]



I~ ~NH (R5 * N2 Step 2 (RN M* Nz Step 3 (R-n * z
[s] [4] [5] O Step 4 --~CYi ORS RW) COORU (R50 * N
H [6] COOR [7] OCOO Step50SCVI I OH CyI
Step 6 Hall-R1I» (RAN(R3~ N [8 RARGg [1-1] [1
- 2] [0007] Eag |u in the schene is as descri bed
in the patent e 1. 5 This production nethod
is also described in [pdtent reference 2, page 64
(each synbditepnt the schene is also described in
patent reference 2). [0008] Production nethod 1-2

Exanpl e of productjon nethod using 1o conpound [ 9]
havi ng a hydr ox roZrélet i ng group (see patent

refggence 1: page—71)y2] 000 0Oy 1 %l o

oy || s N (R3)Q,H Hd ORP| @

(CHZ)(:@FNDZ] [9dep[20] Step @ LY MO s&qb 3 R+
(3] [4] (s]

Step 4 e O ¥ OR”'
- . '
R*0 _ coor™ ®
\_<

[6] COOR
o 0O
Step 5 OH
ORZA —_— b ©
Hal' R”‘ Step 6
i n LA
R R
=1 (1—2]
[0007])

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

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

[o008]

Production method 1-2 Example of production method using
compound [9] having a hydroxyl-protecting group (see patent
reference 1: page 71) |

[o009]



. (R5 (CH),--OH [1-3] [0010] Each synbol in the schene
is as described in patent reference 1. s This
production nethod is al so described in patent

. reference 2, page 68 (each synbol in the scheme is

al so descrl hed |n patent reference 2). [g014]

Progugt i on ud -1 (see paten age
72) [}2 RStEODRS O | OH
St ep~7 H I OR = | Mal ' HZN-RI B
(R3)" d&%Hal HR [1 ﬂa’FEFR—@erRT14] [19? "StefCH)AER ] 0 O
Step 4 0 O[7lYOR' s ¢y 1 IBIORS (R ~ R BIW zZnHal (R-n
RIB[16] [2] [1-4] 00 Step5CH | I SO (R3)n

NI BSteR 2[1-5 #3 fach synbol in the schene is

!ﬁ reHerence 1. This production
Rd i n patent

|

(CH,),-OH

[1—3]

[0010]
Each symbol in the scheme is as described in patent

reference 1.
5 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)
10 [0012]
RC3
R*N~Z>coor®
i ! i St£1ag ! i
* oH ____o Hai\@\)LOH P Hal I or?
/T Ha' Ste 1l gy Hal HN-R® RY] hal N
[113 [12] [14] [15]
Step 3 w Step 4
R ZnHaI
[1 6] [2] [1-4]
Step 5 @ O
[1—5]
[0013]
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reference 2, page 69 (each synbol in the schene is

al so s described in patent reference 2). [0014]
Production net hod 2-2 Exanple of producti on net hod

i ncludLn i ntr ductl nre

hydroxgﬁglﬁ RG n’é’ Elé nc?ére oed, 48 patent
pagerddde zo. [ 0015] Rra RGNz r- CCIR O[13] 0

Hal VH OH Step 1Hal | %1 ORS |z H?N:( % H~z
NH ( CHEREF proquetiiqm method) is &l gy dﬂe%%@@%ﬂ papent

_ (
e R e e I G i SRRk T oY
(&schibddCH)n g3 egnt- Zefek80d6]2 Each synbol in the
Chﬁ{f is as described in patent reference 1. 15 This
E tion nethod is al so described in patent
beb&hehLtsh metdRRe 2(2 (Eﬁﬁﬁp§¥W@P|pfdﬁddﬂio&cﬁéﬁﬁodSlncludlng
al so described in patent reference 2). [0017]
Pnodocdtdctorometehodal ésep phtremroxmflepgntectingagreougs) (see

%gtérqglgiference 1l: page 74)

[0015]
RCG
RN~ G o0R?
o [13] ! o
HalﬁLOH Step 1 Hal\@)K[EORZA
2 2 NH
/" hal qu-(tél:.g],-m R Ha® g, Jr-OH
[12] (18]
Step 2 W Step 3
w@@¢<:Yﬁma > m@@ﬁ
[19] (2] [1—6]

Step 4 @ O

(CHQ—OH
(1-7]

[o016]

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

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

[o017]

Production method 3 (see patent reference 1: page 76)

20 [0018]



. 4 OO production O O/ | p~ nethod 3-1 &y I | HF R
R'" OR [21] [1-8] [0019] Each synbol in the schene
is as described in patent reference 1. 5 This

. production nethod is al so described in patent
reference 2, gpage 74 (each synbol in thg sgheme is

al se—~descei fedlj n 65?%ﬁ¥l@bf-'- 1020]
B (Y Koo o per Bpage 77)
20 Exanp af production methods

above- nent i oRed compound [12] are rmreRconcreter

gi ven bel pp] [0021] O OO CH Stepoé ? OR2A Step

20 Ry Step 3 'IZ ORP' N( RP' N( Q-NHz 22] [23]

&j%ﬁ O Hal' OR2A Step 4 Hal ORzA Step 5 Hal |~ 2

Hal | Hale ORP OH [25] [26] Step a [27]

Hal ' Sgepnbstidbol O | thelMehe ik E@'&éﬁcfﬁﬁed'@hApH%bﬁt
OR A [8] A T12"] [28] [0022] 15 Each synbol
tredezeheaelis as described in patent reference 1.

5 [0023]This production method is alsc 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 1l: page 77)
10 Examples of production methods of the above-menticned

compound [12] are more concretely given below.

[0021]
2 Q
[;:I?LOH Step 1 OR™ Step 2 oA Step 3
—_——efia -
1N02 NH
oR oR'
[22] [23] [24]
@\)‘LORZA Step 4 Hal\@&ORu Step 5 \d
]
oR or"
[25] [26] %&1 [27]
Hal'
P a OR!A Haiz
Hal™-R1A Hall oR™ ’
(8] orR" [12°]
[28]
[o022]
15 Each symbol in the scheme is as described in patent

reference 1.

[0023]
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5 Production nethod 5 (see patent reference 1: page
79) [0024] 13 03 RO'N~~"COOR2A 0 0 [13] OF I%F
OH Step 1 Hal | OH Step 2 Hal | | OR [29] F[30] F

HON-(CH2) r-OH F [31F NH 7 CH~~-OH_ [17] Step 3 Hal. YN
@ioﬁlgléFé)BMmﬁB]PO‘ﬁJ g .{sqe p “tFrﬁ/F?Ef—B‘,l'e gH ?Ftﬁ%e?a’(%ﬁep'
ggg]_,ﬂss] 0.~ 00 Step 5 CY | ~ ORS Step 6 Oy | | OH
NE'N O [2] H (CH,--OR7' (CH~ OH [1-10] [1-11]
OStep 7 CY I | ROH 'rON (CHde OH [1-12] [0025]
Each symbol in the scheme i i hed | t ent
S ac Sy 0 N e schene |Sc§ﬁ69$§crlse I N paten

reference 1. The production megtho o descri bed

in patent§ reference 2, page 78 (dd8h synbol inoth

schggﬁ)%wgte;dﬁsbalﬁ&ypat @Bép ref eﬂdwnu
00 —_—

[ F F F F F UNH

[29] [Bo]  HMNHCHIrOH [31] (CH,,-OH
171
Step 3 Halw 2 Step 4 Ha“\/@(ﬁjj 2A
——— T~ OR - - - OR
*.* I
(CH,),-OH {CH,) -OR"
[32] [33]

o O ¢ QO Q
Step 5 2a Step
@t I @y
N
O O Lo "
[2] (CH).-0 (CH,) -OH

[1—10] [1—11]
7 P9
Step
OH
—_ - |
Opes
RO {
(GHz)r-OH
[1—-12]
[0025])

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

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

described in patent reference 2).

[0026])

The above-mentioned production method 1-1 and production

method 2-1 respectively relate to a production method of

compound [1-2] and compound [l1-5] corresponding to the above-

mentioned compound ([III].
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The above-nentioned production nmethod 1-1 and

production nethod 2-1 respectively relate to a
producti on nethod of conpound [1 2] and conpound

[ 1- 5] rres b ogn
[III].fg ﬂﬁéaggggﬂg%%%ﬁhﬁgtﬁog 1p5 progﬂggF%%g%E? g and
Bradaditl orp mahheid ﬁnsﬁBWhpdo&ustmmmrnxaMpﬂasomnekadph@s

i ncluding introduction renoval of hydroxyl-protecting

grotpdudhiomiarnpyal BF dUYREBA TRIOYSE AN SEPWRes a

met hody Boéd?£%16H'“ﬂyﬁadailénsﬂgﬁﬁbaU?ﬂiléﬁﬂd@és a method for
formation a 4-'oXoqui noline ring, and production

mth@dudlrd;aramwmanpl aftef Pooaldonoet sefhegogrinoline

55? gggg [éﬁaﬁﬂ9 ;% Sﬁgghgéggléggc% vy x?&%&ggegf preduction

REPRSY NS dzﬂﬁﬁdlﬁw gnky m&eéuép@@ﬂi&alw V agents from
anon compounds [I111],

BogzIkhI oro 2 f1 uor obenzyl ) - 1- ((S) - 1-

hydr oxy, é@%}}lé iehcg Ereﬁfé’ﬁ Vs OXUsl ohe of the
dlhydrqu|no -3-car oxy I C aci erei nafter
gompbunes parﬂmzuhﬂﬁawemsafeﬂ as awnpdlid aged)s dndmaamong

RSO R o Eha 1 e BREAOTonESEr RS A 3 Gy
HS;&Q gh@&ﬁcazm&&wl@reggu Lohne P SERA-icd-0f, 4-

,4-di Tl uoro-5-iodobenzoi C acid éstartlng mat eri al
dshﬂdS@qumQﬂlﬂekﬁﬂﬁ@ﬂﬁbpéﬁél@né@l (Iezaipled teg- ggmetimes to be

8B L0k g, 8000 A1 o febhfsfinereot

HZN | bpkcOFtc&RGHB RxampleOdt-32St Appdt &kt pfdfeSteeype 1IFdescribes

~OHF Zn F C Br G 1 ZnBr
the fcllowing production example.

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

[0028]
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Step 61 [IIb)] OFO CGQCOOW \ I | OBt G 1 CEt F N
Step 7 1000 Me Pd-Catalyst 1000 M x Step B ~~z F F

O NOHCO I I I OHNaOW _C I | OH Step 9 NL OH

Step 10 o I N1~CH (10) [00291 wherein NIS is

N-i odosucci nim de, Catalyst is a catalyst, ang the

ot her synbols are as defined in patent refer 1. 5

Thi s productlon net hod i s al so described in_patent o 0

ref er enc ge 112, Reference Exanpl 9N As a
pro d? Htll_EELS I Qn_HELhdg[;;:quLOEt
pa ef esesrce | bestepat Exanpl e F2>FF N7

productlon net hod wherein the Eydroxyl protecting :
group is a lo tert-butyldinmethylsilyl group. Further,

pat e ef erence Lpage 12, Reference anpl e 1;
pagenjii ofxanpl e | aljd page 39, ﬁxanpl [

a niNhod of @ i®Eoduck,00, conp (108t from a
co QEehA g NQroxyi—pr'o'te oup is
tergg‘iﬁJ?yl di et hyi omrSEﬁ? Sas sheyplbeow. 8

[0030] FA OFO I a (/1 7 Cet INaOVe C ( YOH
FNON | Sb$ (10) [0031] Mreover, patent
refergnce 1, page 81, Reference Exanpl e l, s or

patsentLre er encén 2 P&ge 80 Reference Exanple 1
di @’h -d| cé_"ﬁ 'yl zi nc chl oride which
is an .nalog &F 3-
[Ib]
Ci
CIGOOMe | OEt
Ny S,

step 7 '\,oco Me SP:;;";"V“ \l,.\-K,ocona
cl Cl
o _“CT LT ™ o o or
Step 9 \] J\,OH Step 10 k/OH

(10)

[0029]

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

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

As a production 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
tert-butyldimethylsilyl group. Further, patent reference 3,
page 12, Reference Example 1; page 17, Example 1 and page 38,
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



chl oro- 2-f 1 uorobenzyl zi nc brom de produced in the
above- nentioned step 6, can be produced in the sane
manner fron12,3- dichlorobenzyl chloride. to [0032] C

. fl ;L a 1d4d 1l ~,-rzZznd [0033] Patent

Bfabence 3 di scl oses a production method of conpound
(10). SpeC|f;(:3 ly, patent referﬁnce 3 deﬁcblbes
thq:fol pr gduct i on exanp 282, page
28. 1Y on| 0"QED B {9 ‘[@%’l R
“- ' oF F N |1 +T—F—N“'F Step 1
0O DBU Br i Jd Step 2 NFzn F d HZnBr
i Step 4 [Bb] 'Er’ér TBDMSC \ | OEW% N
Step 3 LOTBDVS Pd. cé at yst ~OTBDVS Step 610)Y F F
NOH Cl | I | OHNaOve O | CHI1 | OH

[0031]

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

10 [0032]

cl

Cl
C|\©/\Cl . C|\©/\ZHCI

[0033]
Patent reference 3 discloses a producticn methed of
compound (10} .
15 Specifically, patent reference 3 describes the following
production example in Example 2-2, page 28.
[0034]




io

Step Noff Step 6 1 ~, OH (10) [0035] wherein DBU is
1, 8-di azabi cycl o[ 5. 4. 0] undecene, Catalyst is a

catal yst, and the other synbols are as defined in
patent 5 reference 3. [0036] Wile patent reference
1, patent reference 2 and pat gnt reference 3 disclose

productlon nmet hods of conpou the production
nethods enbrace the fol |l ow ects 10 In t
naI st p ( oxylatlo pﬁrtrc ar y hoxyl
%EEI pen dlng on a§§tt OEt
thls eve rennval S ()F he

by produced dieter is further necessary, "whi ch
decreases the yield greatly. 18%*®hén sodi um fl uoride
by- produced in thedinal step (alkoxylation,

AE?tion) is acidified in the
drofluoric acid is produced and
prodyction facility. Thus, a renoval
operation of ebpi ms fluoride is essential and the
operation is conplicated. There is a concern about
an unfavorabl e i nfl uence of hydrofluoric acid
produced in the ring-closing step on the production
facility, and therefore, the nmethod is not of a |evel
sa%lsﬁ%ctory agnan |8lu trjal production nethod. io
Reno @ ofBrt h duct pEtftuced in a reaction to
i nsert+® compotfi 411 b] onpllcated (si nce al kyl zi nc
derivative is used toggfhien Wth a palladi um
catalyst, an opergtigon to reNpve zinc salt and g
pal I adi um s@g »‘#%ltles necess S

opeT%ﬁMS@h is d). 5 Pl u r al o :
necessary t d prothct dr oxy, W Wi th y

chlg grnate | “Evp%ﬁ¥ nagyéﬁgep of the reébr%bﬁﬂPBMs
insert conpound [I1b], and to deprotect the group in a

| ater step, and the o-eratron IS conplr&ated

step usingcp of | fior obenzyl bQQ de for tre120
product.j on 0 df1oH] isnje b€ oryf OH
P e o & e N

Step 5 \'\‘..J\/QH Step 6 ? \[\\--I\,OH

(10)

[0035]
wherein DBU is 1,8-diazabicyclo[5.4.0]Jundecene, Catalyst is a

catalyst, and the other symbols are as defined in patent
reference 3.

[0036}
While patent reference 1, patent reference 2 and patent

reference 3 disclose production methods of compound (10), the
production methods embrace the following aspects.

- In the final step (alkoxylatiecn, particularly metheoxylation),

a dimer is by-produced depending on the base to be used. In
this event, a removal step of the by-produced dimer is further

necessary, which decreases the yield greatly.

10
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production, since the conmpound shows high tearing

property. The above-nentioned production nethod

i ncl udi ng these steps is associated with many aspects
oved f or

ustri al oducti o d
R R SRS B o S I e L
qh1%eRpeHAdok | Patisi ASSHH§ImeE BORY] at toddid isrnidiviiieldein the
non- patent reference 1 describes the follow ng

BEgAGMenacPEER O Lﬂg;lphécpdkés p{O?HQﬁﬁ(ﬁgg Kgrrodes the
delahk QEEH”fé’% Hékg; %‘é”d (%e%09£1t+‘§ezpé S&Ptof sodium
exp I n

rnvention to in detai

ﬁdbbmmdagls éﬁﬁéﬁﬁldmxaaa thb CeENEt 1 dfe istawmpJW£anmd
0039] Moreover, patent reference 4 describes,
t h@ PFRAGLS (F NG IPe ABPPEN3F AR FRTFHaRy & 1nfluence o

40y (;pok E Ngc Sk g @idiibedd inPEREUSE h§PC PXHAY &t@p @n the

4-oxoqui nol i ne skeleton fromthe 5 follow ng acrylic
amodu@snen Sadiliey | idos thewelere, i theristilet ismaot of a level

f§8h§gﬁg%sthe QﬂfﬁS‘?i%?”ﬁ%S%@?Q}&% Lanpaund (9)

compou r'om copound

(GR&oﬁil the ﬂ}l'eeﬁﬁ@:ﬁuc*tn}é t&duded bign %meﬁldﬁﬁdnl Bo insert
det ai | |n the following. [0040] OOO.  FE : I/

congoned El NP gomRlie §41Fl%?eﬁ%k¥3e? Ceﬁﬂ@éléfatlve is
@%%ﬁ Pagetidr GRIPOHNL aﬁ%hgd8§E5FP§E éﬁ“%ﬁéyéﬂ¥ﬂnngo remove

enzol c "acl conmpoun
;zlmt:osaﬁvsu andepabltatial saldoasvempuritpeovizslesaessary and the

description 15 of. the cgnmpound (2') of the present
CBCIALLOR 18 ‘B%m%];ép?aaﬁer?@d in detail in the foll ow ng.

[.0B42}a1 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-fluorcbenzyl bromide for the
production of compound [IIb] is not benefical for industrial
production, since the compound shows high tearing property.

The above-mentioned production methed including these
steps i1s associated with many aspeéts to be improved for
industrial production, and the develcopment cf a more superior
production method of compound (10) is desired.

[0037]

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

explained in detail in the following.

[0038]
MeO,C CO,Me
MeO OMe

OMe OMe

11
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OH OFOHOOH O OAF SHHS F OH [A] [0043] 20

Mor eover, non-patent reference 2 describes the

foll owi ng benzoic acid conpound [B] and the Iike (see

schene 2). However, it provides no description of the
nd (2') of the present invention to be

expl ai PgfebPetet@iderdtn e rbabbon ddsc Q4] 1@ the Sthg-
[B] 25 12 [0045] In addition, non-patent reference 3

déesiﬁ@n&ﬁ&dﬂioﬁ(ﬁoﬂoﬁpﬁgibgn@Oﬁtpgggqiqgiﬁﬁéuﬁaglﬁt$n’ a
808aL G AP LINR I kS (290,005, SP0% SATRAATE AN end

i'des no-s descri ption

eenPoNSy (-nyidfc ke dpeesent ahdvied ilorkd.0 Hewever, it provides

explained in detail in the followng. [0046] OH O 9

op deporiptiqy qiclhppproppoByPniReiimg &t cPEPeHBfcé7 ) From
6115 f egen ] 1435 nt

PP Ehe: e e TPouE oL £ 15608 TR o et oy ente f Pree

UBv46056Md 6t did wmpliSneli he 4€)ail Pat dénite feflépwang. 5]

éE-A- 1- 84556 is [Non-patent reference 1] Zhurna

&HM cheskoi Khinmii, vol. 6,

0O O O
FMOMG — e F |COzMe
Cl ? NH Cl EL
{0041]

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

{0042]

OH
0 F ©
HO O O OH
O
0 SH
F HSFOH

[A]
{0043]

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]

0o

OH

[B]

12
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nunber 1, pages 68-71, 1970 (page 70, 3) [ Non-patent

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

[ Non- patent reference 3] Macronol ecul es, vol. 28,

29350 -3515, 1995 20 Disclosure of the Invention
bbPEns to be Solved by the Invention [0048] An

obj ect 1Af 14H8L PEES HBn-IdRML @B fESehBe P8 Q¥ddlerides the
conmpound useful as a synthetic internediate for an

dntlomMing dsenaeim awid sgrarundself hsand nHilbiangy fhe like (see
act i vi and a producty ho h f,. ;
Brbhuer 12n rRtama st Th e Tohy v BB S §ehides no
g¥Bthept Com néeriedictimpoul@ans’ pf oSotive nrddemtPriobkamton to be
[0049] 30 In view of the above-nentioned object, the
gredahbed| Hy ittt Hay&h€omBbEPEH ¥ nt ensi ve studies in
?ﬁogggenpt to find an inproved production nmethod of

e ove- mentioned conpound 13 [II1], particularly
compound (10), and found that a conpound represented
by PHe fornul af(2') (Hereinafter fsometimes to be
a THNPO Y ' a0Salt thereof is

useq S nt heti c te therefor, which

r
resulted. jn the s cowd eti f the present invention
[ 0050] et or mul a (2'): 5 ra0o TF O G (2')
gggg%i io wherein Ris a fluorine atomor a nethoxy

» and R400 is a hydrogen atomor a ClL - C4 al kyl

or Prpred 0B M 9]ewdf 022044113 he present invention
Islggtgggmgg%éLence 2] WO 05/11350%

[Patent reference 3] WO 05/113508

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

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

[Non-patent reference 1] Zhurnal Organicheskoi Khimii, 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

Disclosure of the Invention
‘Prablems 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
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 Prcblems
[0049]

In view of the above-mentioned object, the present

inventcrs have conducted intensive studies in an attempt to find

an improved production method of the above-mentioned compound

13
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the following [1] - [45]. is [0053] [1] A conpound
repr esent ed by the formula (2'): [0054] O ~ R OR400
FO~ C (2) [0055] 20 wherein R |s a quorlne at om

or a _net hoxy , and H400 is.a h oge t
dlm mpapfnegfpu @ qEcsRaf(L 8y r sBREL ?fg%é] ttg’ é‘ coftpound
%%%E@FZ?§ 55“¥B¥H$1%2(b) Qhe§e§ﬁ$ftéf“¥dﬁgilmes to be

e compound of the above-nentioned [1],
\m:én:avrlaﬁedsaa coregpdhondy (@' ouperor sathl therrgiedfs useful as a

[ 005 14 [3] Use, of a nd r S
R s o ) o ipaplid TR LARERSELEABY HRne
vwhelaidt iXh08ri sha hedegan ialvemcibarei nafter sometines
to be abbreviated as conpound (8-1)) for .the

d06806dt i on of a conpound represented by the formul a
(2'): [9Q6Q, P15 RAR 400 F OO (2)

(2)

[0051]

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

R is a
hydrogen atom or a C; - Cz alkyl group.
[0052])

More specifically, the present invention is as shown in
the following [1] - [45].

[0053]
[1] A compound represented by the formula (27)

[0054]

|
0 R

O OR*®
Q F O

Cl
[0055])

400

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

(2)

hydrogen atom or a C; - C4 alkyl group (hereinafter sometimes to
be abbreviated as compound (27)),
or a salt thereof.
[0056])
[2] The compound of the above-mentioned [1], wherein R is a
methoxy group, or a salt thereof.
[0057]
14
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io [0061] wherein Ris a fluorine atomor a nethoxy
group, and R400 is a hydrogen atomor a C. - C4 al kyl
group, or a salt thereof. [0062] is [4] Use of a
conpound represented by the fornula (8-1): [00 X,
T80 BoC ot (B ot 56 AP RRSPREHE 00 Hes HoeAat GodR L)
EQ ]and 20 a conpound represented by the formul a
? -??. [0065] I OR X200 1 , OR300 O (2-1) 15
[006§BP2 wherein Ris a fluorine atomor a methoxy
grfoup, R300 is a C1 - ¢4 al kyl group, and X200 is a
n atom (hereinafter sonetines to be abbreviated
onpound (2-1)) in the presence of a netal 5 atom
< f@kr the_production of a conpound represented by
the forfdld (2'): [0067] O~ ROR 400 cF OdC (2)
Zﬁgsgi io wherein Ris a fluorine atomor a nethoxy

and RO0 is a hydrogen atomor a Cl1L - C4 al kyl
ghewpin X*®° is a halogen atom (hereinafter sometimes to be

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

represented by the formula (2'):
{ooe60]

(2)
{o061])
wherein R is a fluorine atom or a methoxy group, and R*® is a
hydrogen atom or a C; - C4 alkyl group,
or a salt thereof.
[o062]

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

[o064]
wherein X% is a halogen atom, and

a compound represented by the formula (2-1):
[0065]
|

0 R
%200 D;NO R0

O @
15




or a salt thereof. [0069] [5] Use of a conpound

represented by the formula (2'): 15 [0070] I OR

OR400 F OC (2') (0071] wherein Ris a fluorine

atom or a nethoxy group, and RO00 is a hydrogen atom

d00g6d1 - C4 al kyl group, 20 or a salt thereof, for

t Ct Lo ) rou Egoq i@Ha c; - C
'gh%rrérl 19;( %_.8)5 AR P{Wf%n( ;}13(}32 {n[etgﬁg%}léo(% Eir 74] 1 1
[k s g rofipa andplﬁ Adis epredegeadabymt h@ef%xmﬁ@r sometimes to

15 100 F 1
*fbéhh§e§l%g?gg%ﬁX%?Tﬁﬁu%g g%é?hnénr%%%eg % d“metal
5féﬁdH“Ma,(@oﬂ)théfﬁﬂdaﬁéﬂlonlofchyéﬁﬁbdﬁdﬂ(3§bﬁésented by the

formula (27):

[0067]

[0068]

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

is a
hydrogen atom or a C; - C, alkyl group,

or a salt thereof.

[o068])

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

[0070]

2)
[0071]
wherein R is a fluorine atom or a methoxy group, and R is a
hydrogen atom or a Cy - C4 alkyl group,

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

{0072]

(10)

16
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O (2-1) [0078] wherein Ris a

fluorine atomor a

nmet hoxy group, R300 is a C1 - C4 alkyl group, and
X200 is a hal ogen atom and a conpound is represented

Eé@the formula (2'): [0079] 1

OR OR400 1F O C

Y31 [0080] wherein Ris a fluorine atomor a methoxy
gFogpsaf%ukﬁgygbﬂﬁ a 20 hydrogen atomor a C1 - C4
al kyl

group, or a salt thereof,
foopolind (10): [0081] 17 OH O

for the production of
~N1OH FOOCL (1

0082 Lt th f. 0 7 fqa.
IbhobtincbT o STERLEY BOERACTER TS (5 2R Bosar E
9P F OC (2-2) [0085] wherein Ris a fluorine
atom'or a nethoxy group, and R300 is a C1 10 - 4

al ky190gr oup (hereinafter soneti

a
F
SN
[0076)

mes to be abbrevi at ed

wherein X'°° is a halogen atom, a compound represented by the

formula (2-1):

[0077]
|
O R
xzoo QTORaoo
0 @n
[0078]

wherein R is a fluorine atom or

alkyl group, and %200

represented by the formula (27):
[0079)

(2)
[o080]
wherein R is a fluorine atom or
hydrogen atom or a C; - C, alkyl

the production of compound (10):

[0081]

R300

a methoxy group, is a C; - Cq4

is a halogen atom, and a compound

a methoxy group, and R' is a

group, or a salt thereof, for

17
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compound (2-2)), a conpound represented by the formula
(2-3): [0086] O~ROH FOOC (Z3) [0087] 1s
wherein Ris a fluorine atomor a nethoxy group
(hereinafter sonetines to be abbreviated as conpound
(2-3)), Q.La salt thereof, a conpound represented by
theyfornula (3): [0088] ORC F OC (3) 20 [0089]
18 Biis a fluorine atomor a nethoxy group
(hereafte sonetines to be abbreviated as conpound
(39 Fa Cofpound represented by [0090] 5 the formula
(4)~"c[ 0091] R CR&r?o FOOC (4) [0092] wherein R
is afluorine 4&fd¥ or a nmet hoxy group, and RO is a Cl
g@ %fél al kyl group (hereinafter sonetines to be

Bieli ated as conmpound (4)), or a salt thereof, a
eenposaT: regesemted by the fornmula (5): [0093] OR
N, | 1 OR100
[0083]

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

[0084]

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

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

[co86])

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

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

18
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FOO(5 «a 15 [0094] wherein Ris a fluorine atom
or a nethoxy group, and R is a Cl1 - C4 alkyl group
(hereinafter sometimes to be abbreviated as conpound

5 and a conpound re resent ed t he formul 6):
t(vb%%%}n fomieTine| wl%a@%f@%g&f’u?e?hérgmaftef
E%@@lm&@eff@ IHE Bbb%eélgﬁé’@réé‘%éiﬁpﬂiﬁrﬁ (@2 et Bo¥¥mpound

group, and is aCl - al kyl” group (hereinafter

senet semsed cb)be abbr evi at ed as conpound (6)), for the
BrOdQL;ﬁti on of conpound (10): 19 [0097] ON O ~ NOH F
0 (1 0) [0098] or a salt thereof. 5 [0099] [8]

bee pbrmixompound represented by the fornmula (2-2-A):
0100} I I 00 I OR300 FOC (2-2-A [0101]
0091 _

|
© O R OR1UO
F OO
J cl
[0092]

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

G

R i5 a C,

- C4 alkyl group (hereinafter sometimes tc be abbreviated as

compound (4)), or a salt thereof, a compound represented by the

formula (5):

[0093]

&)
[0094]

wherein R is a fluorine atom or a methoxy group, and R is a C
- C4 alkyl group (hereinafter sometimes to be abbreviated as

compound (5)), and a compound represented by the formula (6):

[0095]

(6)

[0096]

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

R is a C;

- C4 alkyl group (hereinafter sometimes to be abbreviated as

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

195
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to wherein R300 is a C1 - C4 al kyl group (hereinafter
sonetinmes to be abbreviated as conpound (2-2-A)),
compound (2-3-A): [0102] I I 00 OH FO O (2-3-A
Fg@éﬁﬁ is or a salt thereof, conpound (3-A): [0104] |
Od FOJd (3-A [0105] a compound
represented by the fornmula (4-A): 20 [0106] 20 O O
ORI 00 #HOU?-I Cl (4-A) [0107] wherein R00 is a C1
- CA'aIk§£ group (hereinafter sonetines to be
abbrgquh o as conmpound (4-A)), or a salt thereof, a
¢ efresented by the formula (5-A): [0108] |

¢l (10)
[0098]
¢cr a salt thereof.
[0099]

[8] Use of a compound represented by the formula (2-2-A):
[0100]

F O
Cl  (2-2-4)
[0101] |

wherein R°® i

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

abbreviated as compound (2-2-A))}, compound (2-3-A}:
[0102]

Ci (2-3-A)
[0103])
or a salt thereof, compound (3-A):
[0104])
Ci
(3-A)
{0105]
a compound represented by the formula (4-3):
[01086]

20
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Cl (5-A) [0109] wherein RRoo is a C1 - C4 al kyl group
(hereinafter sonetines to be 0 abbreviated as
compound (5-A)), a conpound represented by the

formula (6-A): [0110] OH OONHI ORlw F OO C

(@ A) [0111] 15 wherein R100 is a C1 - C4 alkyl group
(0 after sonetinmes to be abbreviated as conpound

copéund represented by the formula (7):

O' POO O ONHI OR F OOIiI C (7) 20 [0113]

he®i P R100 is a C1 - C4 al kyl group, and R200 is

a‘groxyl protecting group (hereinafter sonetines to
br evi at@edas conpound (7)), and a conpound

b
represented by the formula (9): [0119] OR 200 N |
tmcm]o FOOs | C (9) [0115] wherein RI00 is a Cl

8P%ﬁ% ?H¥b0%ro S agg%g%g hs ?o@%d DXV T ¥ GohiBe imes to be

Her ei'ha eV|ated as
abbreviated as compound (4-A)), or a salt thereof, a compound

represented by the formula (5-A):
[0108])

(5-A)

wherein R!® is a C; - Cq; alkyl group (hereinafter sometimes to be
abbreviated as compound (5-A}), a compound represented by the
formula (6-A):

[0110])

(6-A)

[0111]

wherein R*® is a C; - C4 alkyl group (hereinafter sometimes to be
abbreviated as compound (6-A)), a compound represented by the
formula (7):

[0112]

21
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conpound (9)), for the production of conpound (10): io
[0116] OH O ~ NI | OH F 0O 0 01 (10) [0117] or a
salt thereof. [0118] 15 [9] Use of a conpound

representggl by the formul 2-2-B): Q ~ I _
RaE0LS RO G (azl-e”z-“s)é'! F&%ﬁg] INR Ei#%%gd 18 7 Rytiroxyl
§4o@é£ﬁinﬁgﬁﬂﬁu{W%k%éﬂﬂéf@ér&@ﬂﬁéﬁiﬁé%tﬂb e aBBreviated as
abbrevi ated as conpound (2-2-B)), conpound (2-3-B)

Fompagng2(1) ) ,03ndoy ceppouy yepm:egntgdbanfher faryaie (9):

@f f, compound (3-B): [0123] OF C F 0 s C
t -%fp [0124] a conpound represented by the formula

(4- B) o0

| k|""‘k

0 ® N, o
F OO

J cl ©)

[0115]

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

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

[0116]

(10)
[0117]
or a salt thereof.
[0118]

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

Cl (2-2-B)

[c120]

wherein R®® is a C; - C; alkyl group (hereinafter sometimes to be
abbreviated as compound (2-2-B)), compound (2-3-B):

[0121]

22



[0125] 1 OF ORIO0O F OO C (4-B) 1o [0126] wherein
R100 is a C1 - C4 alkyl group (hereinafter sonetinmes
to be abbreviated as conpound (4-B)), or a salt
thereof, a conpound represented by the formula (5-B)
&§127]F OFN 1~ 1 ORI0O0 F O 0 15 d (5-B) [0128]
3 n RI0O0O is a C1 - &4 al kyl group (hereinafter
et o be abbreviated as compound (5-B)), a
poud represented by the fornula (6-B): 20 [0129]
OHIlk OFNHI ORI0O0 FOOCOC (6-B) [0130]
Wei@li n RBEBB)s a Cl - C4 al kyl group (hereinafter
@ﬁ_ |nes to be abbreviated as conpound (6-B)), and a
onpo

und represented by 5 the fornula (8): '[0131] OH
or ~a M 1erepfp gompound (3-B):

[0123]

(3-B)

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

[0125]

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

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

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

.
OR100

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

wherein R is a C, - Csq alkyl group (hereinafter scmetimes to be

15

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

23
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Cl (B) [0132] wherein R100 is a C1 - C4 al kyl group
(hereinafter sonetines to be 0 abbreviated as
compound (8)), for the production of conpound (10) :
[0133] I --1 ONOH FOOcl (10) [0134] 15 or a
salt ther g [0135] [10] Use of a conpound
rqpresente y the formula (1): [0136] 24 O~ ROH O
(® ( Hwherein Ris a fluorine atomor a met hoxy
(h:rqbﬁwﬁter sonetinmes to be abbreviated as
1)), or a salt thereof, s a conmpound
ed by the fornula (2): [0138] OR X20 1 OH
[0139 erein Ris a fluorine atomor a
met hoxy group, and X200 is a io hal ogen atom
{peBel nafter sonetimes to be abbreviated as conpound
r-gesal t_there f, o] d t
(b 285 j;é 3 ol S5 e arky/ TR (hEPL E3eAtd Rneifes to be
abbrev1ated as compound (6-B)), and a compound represented by

the formula (8)}:

[0131]

[0132]

wherein R is a C; - Cq alkyl group (hereinafter sometimes to be
abbreviated as compound (8)), for the producticn of compound
(10):

[0133]

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

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

24
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O X200 )C(; OR300 O (2-1) 15 [0141] wherein Ris a
fluorine atomor a nethoxy group, R300 is a Cl1 - (4
al kyl group, and X200 is a hal ogen atom a conpound
represented by the formula (2-2): [0142] O~ R OR
0 FRO 20 G (2-2) [0143] wherein Ris a fluorine
at ra nmethoxy group, and R30 is a C1 - 4 al kyl
grmﬂomound represented by the formula (2-3):
[0144] 25 OROH F 0 C (2-3) [0145] wherein Ris a
fluorine &bom or a nethoxy group, or a salt thereof,

a corrfound represented by the fornmula (3): 5 [0146] O
ROEB7JF o (3) [0147] wherein Ris a fluorine atom

Os35 T RO 1O ACARBAURY o RIRSE G (Breinatter

sometimes to be abbreviated as compound (1)), or a salt thereof,

a compound represented by the formula (2):

[0138]
|
O R
%200 JCLWOH
o (2)
[0138]

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

formula (2-1):

[0140]
I
0 R
%200 Jier)R:'sm
O (2-1)
[0141]

R300

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

alkyl group, and X%%0 i a halogen atom, a compound represented
by the formula (2-2):
[0142]

cl (22
[0143)
wherein R is a fluorine atom or a methoxy group, and R is a ¢

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

[0144])

25




OR1i ORloo FOOC (4) [0150] is wherein Ris a
fluorine atomor a nethoxy group, and R100 is a C1 -
C4 al kyl group, or a salt thereof, a conpound
represented by the forrmula (5): [0151]] O R N~ ORloo
F0 C)Q% (5) 20 [0152] wherein Ris a fluorine atom

et hoxy group, and R100 is a C1 - C4 al kyl
JLOtHF, N2 a compound represented by the formula (6):
D158] @6 OH ORNHI ORIO0O F OOC (6) [0154]
dgrein Ris a fluorine atomand a nmet hoxy group, and
RI0OCi s a2 - C4 al kyl group, for the production of
ggg nd (10): 5[0155] OH 0O~ NOH FOOci (10)
F %T or a salt thereof. [0157]
wherein R is a fluorine atom or a methoxy group, or a salt

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

(3)

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

[0148]

the formula (4):

[0149]

[0150]
wherein R is a fluorine atom or a methoxy group, and R'% is a C
- C4 alkyl group, or a salt thereof, a compound represented by

the formula (5}):
[0151]

[0152]

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

0 35 a2 C

- C4 alkyl group, and a compound represented by the formula (6):
[0153])
26



io [11] Use of compound (1-A): [0158] I I OO 1 i
OHO(1-A [0159] or a salt thereof, a conpound
represented by the fornula (2-A): 15 [0160] 11 OO
X200 OH 8 (2-A) [0161] wherein X200 is a hal ogen atom
(hereina Her sometimes to be abbreviated as compound
(@-Ao), éw“ salt thereof, a conpound 20 represented
y erfpNHUl a (2-1-A): 27 [0162] | I 0 O X200 I OR
- 1loRJe [0163] wherein R300 is a C1 - C4 al kyl
olUp,Mand X200 is a hal ogen atom 5 (hereinafter
ti®%ed to be abbreviated as conpound (2-1-A)), a
pund regﬁpsented by the formula (2-2-A): [0164] |
O OR3I1T FOQ (2-2-A) [0165] i0o wherein R300
[xis]Cl - ¢4 al kyl group, compound (2-3-A):

; 100
wherein R is a fluorine atom and a methoxy group, and R 1is a C;

- C4 alkyl group, for the production of compound (10) :
s [0155]

(10)

[0156]

or a salt thereof.

[0157]

10 [11l] Use of compound (1-A):

[0158]

S O

o
° an
[0159]

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

15 [0160]
| |

O O
x200 mOH
O (2-8)
[o161]
wherein X?% is a halogen atom (hereinafter sometimes to be
abbreviated as compound (2-RA)), or a salt thereof, a compound

20 represented by the formula (2-1-A):
27
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15

[0166] | oo OH FOOC (2-3-A) [0167] or a salt

t hereof, conpound (3-A): is [0168] | I OOdC FO

Cl (3-A) [0169] a conpound represented by the formula

E4-A): [0170] 281 I OOi ORIOO ,I FOOO (4-A
wherein R100 is a C1 - &4 al kyl group, or a

sallt thefeof, a conpound represented by the fornul a
(5 ' [0172] I I I OON-I OR100 F OO (5-A
qofé@giOWrei n Rloo is a Cl1 - ¢4 alkyl group, a
Xonpodndirepr esent ed by

O (2-1-A)
[0163]

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

is a halogen atom

(hereinafter sometimes to be abbreviated as compound {z2-1-A})), a

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

Ci
[0165]

wherein R® is a C; - C4 alkyl group, compound (2-3-3):

(2-2-A)

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

[0163])

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

[0170]

28



the formula (6-A): 1o [0174] OH OONHI ORIOO F O
Od (6-A [0175] wherein Rloo is a C1 - &4 al kyl
group, a conpound represented by the formula (7): is
[0176] OR200 OONHI OR1I00 FOOI C (7) [o0177]
29 wheréin R100 is a C1 - &4 al kyl group, and R200 is
prQ%ecting group, and a conpound
@R Phe formula (9): [0178] OR00 N I |
OAFARAOC (9 51[0179] wherein RI00 is a C1 -
kyp group, and R200 is a hydroxyl- protecting
ﬁf for the ?roduction of conpound (10): [0180] OH
I o+ o

O~
[0171])
wherein R is a C; - C4 alkyl group, or a salt thereof, a

compcund represented by the formula (5-A):

5 [0172)])

F O O
cl (5-A)

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

Gl

O 0 NH
0R100

Cl (6-A)
[0175]
wherein R is a C; - C4 alkyl group, a compound represented by
the formula (7):
15 [017¢])

29




Cl (10) 10 [0181] or a salt thereof. [0182] [12] Use
of conpound (1-B): [0183] 1 O~ 1 i OH 15 O (1-B)

[0184] or a salt thereof, a conpound represented by

the fornmula (2-B): [0185] 1 OF XFOO QHEO (2-B)
Fbegein 3R “whe @ £1x200: iad kylngregen ard é15e|an§ﬁffiéf’xyl"

ot S5, AT s 0

fgi1isp): [0187] 1 OF x20 1 OR3 5 0 (2-1-B) [0188]
wherein R300 is a C1 - C4 al kyl group, and X200 is a
hal og&R“at om (hereinafter sonetines to be abbreviated
as co d (2-1-B)), a conpound represented by the
f%r | g (2-2-B): 10 [0189] O~ F OR300 F O

OR100

5 [0179]
wherein R¥ is a C; - C, alkyl group, and R**® is a hydroxyl-
protecting group, for the production of compound (10):

[0180]

(10)
10 [0181])
or a salt therecf.
[0182])
[12]) Use of compound (1-B):
[0183]
i
(@] F
T on
15 © (i-B)
[0184]
or a salt therecf, a compound represented by the formula (2-B):
[0185]
|
@ F
><l.?oo:E::I;lr()H
@] (2-B)
20 [0186)

30
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Cl (2-2-B) [0190] wherein R300 is a C1 - 4 al kyl

group, conpound (2-3-B): [0191]] O~ F OH F O 15 C

(2-3-B) [0192] or a salt thereof conpound (3- B)

[0193] O F OCQ (3-B) 019 Cc

r"’@ﬁF@é@n%(Ew d by IRk Oy Eje ein 1@%‘]‘ %O%Pe%l&‘eéR’ieobe
BpBrOyCh£4- B c&ﬂﬂéﬂﬂd‘M@ah?bn BL09 i1 Gered® al k¥hpound

group, or a salt thereof, conpound represented by

thepresenued ©5-B)e qummﬂ@7N2FINB) Ol ORIOOFOO
5-B)y Cl [0198] wherein R100 is a C1 - C4 al kyl

gp ﬁ%] a conpound represented by

S F
xzooerR:m
0 (2-1-B)
[o188]

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

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

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

[0189]

Cl
[0190]
wherein R*® is a C; - C4 alkyl group, compound (2-3-B):

[0191]

(2-2-B)

Cl
[0192]

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

(2-3-B)

(3-B)

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

[0195)
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the formula (6-B): 10 [0199] OH OF NH I~ 1 ORIO0 F

OO0 d (6-B) [0200] wherein R100 is a C1L - C4 al kyl

group, and a conpound represented by the fornula (8):

15 [0201] OH O NI / I OR100 FO O C (8) [0202]

wherein R1I00 is a C1 - C4 al kyl group, for the

F on of conpound (10): 20 [0203] 32 OHOH F O

ORM04] or a salt thereof. [0205] 5 [13] A
f Wpr oduci ng a conmpound represented by the

18 @'): [0206) 1 OROR4O0D F O

Cl (4-B)

[0196]
wherein R is a C; - Cs alkyl group, or a salt thereof, a
compound represented by the formula (5-B):

5 [0197)

[0198]
wherein R is a C, - C4 alkyl group, a compound represented by

the formula (6-B):
10 [0199]

(6-B)
[0200]
wherein R is a C; - C4 alkyl group, and a compound represented

by the formula (8):
15 [0201]

(8)

wherein R is a C; - C, alkyl group, for the production of
compound (10):
20 [0203)
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~I A (2') [0207] .o wherein Ris a fluorine atom or
a net hoxy group, and R400 is a hydrogen atomor a Cl
- 4 alkyl group, or a salt thereof, which conprises

reacting a conpound represented by the fornmula (8-1):

[ 0208] 100 1 F 15 A (8-1) [0209] wherein X is a
hal ogen dg] Wi th a conpound represented by the
forn¥la (2-1): [0210] I O X200 1 : ROR300 20 0 (2-1)
[021 erein Ris a fluorine atomor a nethoxy

grou aCl- 4 alkyl group, and X20 is a

hal aﬂom in the presence of a netal atom M.
[02 S 14] A met hod of producing the follow ng
compound (10), ok1®) salt thereof, conprising

pr oduci ng conpound (10): [0213] CH Il -- ONFOO

Chobdy 0 (0214]

or a salt thereof.

[0205] |

[13] A method of producing a compound represented by the formula
(27):

[0208]

(2)

[0207]
wherein R is a fluorine atom or a methoxy group, and R'® is a
hydrogen atom or a C; - Cs alkyl group,
or a salt therecof, which comprises reacting a compound
represented by the formula (8-1):
[0208]

x‘l aa

o
Cl
[0209]

wherein ¥X'°° is a halogen atom, with a compound represented by

the formula (2-1):

@-1)

[0210]
|
O R
)(200;]::::[;H,CDF23°°
o] (2-1)
[0211]
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zo or a salt thereof froma conpound represented by
the formula (2'): [0215] 1 OROR 400 cF OC (2')
[0216] 15 wherein Ris a fluorine atomor a nethoxy
ou d R40Q..is.a__h g t - soal Kyl _
Bhatfin 3 4 S BidpeoFELRMGE SRR dtbip o ¥'a i - e
BLRyUCEP@ysomeuxd®Y 18) a hiD2d&) Didm,| in kheOphkkdedt of a
FOOC (1Q) 20 [0219] 34 or a salt thereof, which
eehptideam dlst ep of produci ng conpound (2-3-A):
t@%fgi I' 1 0OOOH FO-~ O (2-3-A) s [0221] or a
a hereof, from a conpound represented by the
5 flodhuhanethed of producing the following compound (10), or a

salt thereof, comprising preducing compound (10):

[0213]

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

2

[0216]

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

400

hydrogen atom or a C; - C4 alkyl group, or a salt thereof.

[0217]
[15] A method of producing compound (10):

[0218]

(10)
20

34




(2-2-A): [0222] 0 OOR 300 F OO (2-2-A) i0 [0223]

wherein R300 is a C1 - C4 al kyl group; a step of

produci ng conpound (3-A): [0224] OOC FOdC (3-A

1 BO%%% F_ﬁé? d1e FRFE T ?Eggggd conpound (2-3-A) or

a salt t ereo a stép of producing a conpound

mepmesenfepreﬁu¢ingfammpduad(42A¥*A)[0226] 0 01 OGR100
g Cl (4A) 20 [0227] wherein RI0O0 is a C1 - 4

Jp § group, or a salt thereof, fromthe

ablove- mgnt i oned conpound (3-A); a step of producing a

c Ghpoupd represented by the formula (5-A): 35 [0228]

OgHN, | ORIO0O F OOC (5-A [0229] wherein

R100_i sfla C1 - CA al kyl group, fromthe

E-nBntioned 5 conmpound (4-A) or a salt thereof; a

f qglng a conpound represented by the
a (Z i

[ 0230]

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

F O

Cl (2-2-A}
[0223]

wherein R is a C; - C4 alkyl group;

a step of producing compound (3-A):

[0224]

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]

F OO
Cl %A

{0227]

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

a step of producing a compound represented by the formula (5-A):
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10

15

OH14 OO NHI ORIOO FOOCOCA (6_A [0231] so
wherein R100 is a C1 - C4 al kyl group, fromthe
above-nmentioned conmpound (5-A); a step of producing a
conmpound represented by the formula (7): [0232] OR200
(cR2®%H ORIO0O FOO | C () is [0233] wherein R is
a Cl - |C4|al kyl group, and R200 is a hydroxyl -

péot echH nel.group, fromthe above-nenti oned conpound
(6- dl shyppocof produci ng a conpound represented by
t ife ‘ a(9): [0234] 36 ORRO0O ONIl ORtoo F OO

Fo
F9) O [®235] wherein RLO0 is a ClL - C4 al kyl group,

80 220D i's ﬂAEydroxyl - protecting group, fromthe
above-nmenti éne conmpound (7); and 5 a step of
po2zieti ng t he above-nenti oned conpound (10) or a salt

t f ) t he above- nent | .
Ligres Kooyt e cbove, T ongd forBound (9l JAZ3Bhcsonoc
EiBpounbi Ch-AY Wi hersagenphisest

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

[0230]

[0231]

wherein R'® is a C; - Cy alkyl group, from the above-mentioned
compound (5-A);
a step of producing a compound represented by the formula (7):

[0232]

ORZDD

¥ | kr“k
0O N

[0233]

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

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

[0234]
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lo a step of producing a conpound represented by the

formula (2-A): [0237] 'l OO X200 1 CHO (2-A
[ 0238] wherein X200 is a hal ogen atom or a salt
t her eof ,qf rom conpound 15 (1-A) : [0239] | | OC OOH

O (1-BR"[0240] or a salt thereof; 20 a step of

pr oducimg.a conpound represented by the fornula (2-1-
A&' OR41] 37 0 0 X200 1 / OR300 O (2-1-A) [0242]

g a Cl - C4 al kyl group, and X200 is a
ayom fromthe above-nenti oned conpound (2-A)
& sB tOthereof; and 5 a step of producing a
-u?und r 5esented by the forrmula (2-2- A): [0243]
1100 1 OR 300 F O ~I

[0235]

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

protecting group, from the above-mentioned compound {7); and

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

[0236]

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

further comprises

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

[0237]
! |
(@) O
)?oo:[::I;WLJH
0
(2-A)
[0238]

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

O O
o
° aw
[0240]
or a salt therecf;
a step of producing a compound represented by the formula (2-1-

A):
[0241]
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Cl (2-2-A) [0244] 1o wherein 8300 is a C1 - 4 al kyl
group, fromthe above-nentioned conpound (2-1-A).
[0245] [17] A nmethod of produci ng conmpound (10):
[0246] OH ON I OHF O O Cl (10) 15 [0247] or a
salt théreof, which conprises a step of producing

c @ (2-3-B): [0248] 1 Or OH F 0 20 C (2-3-B)
§B f%a salt thereof, froma conpound
represepted by the fornula (2-2-B): [0250] O OR 300

F OCdC 2-3_—1_@) 5 [0251] wherein 8300 is aC - 4
al kyl groép; a step of produci ng conpound (3-B):
262

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

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

wherein R*° is a C; - C4 alkyl group, from the above-mentioned
compound (2-1-A).

[0245]

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

[0246]

(10)

[0247]

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

[0248]
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O~FC FOOQ (3-B) i0[0253] fromthe
above- nenti oned conpound (2-3-B) or a salt thereof; a
step of producing a conmpound represented by the

LB et a § Lobo SRy AR -9 hocmns

faFe-Bhereof, fromthe above-nentioned conpound
ES-%$ a step of producing a conmpound represented by
P25¢brmula (5-B): [0256] 1 OFN,, | ORLOO F OO
2@ Cl (5-B) [0257] wherein R100 is a C1 - C4 al kyl
goouR,.Ffrom t he above-nenti oned conpound (4-B) or a
hgr®of; 39 a step of producing a conpound

nted by the formula (6-B): [0258] OH | ~. ~tll
FIN I OR+00 F 0O O (6.B) [ 0259]
cl (2-2-B)
[0251]
wherein R®*® is a C; - Cs alkyl group;

a step of producing compound (3-B):

[0252)

[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]

[0255])

wherein

R is a C; - C4 alkyl group, or a salt thereof, from the

above-menticned compound (3-B);

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

[0256]

0R1OG

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

compound (4-B) or a salt thereof;
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S wherein R100 is a C1 - C4 alkyl group, fromthe
above-nenti oned conpound (5-B); a step of producing a
conmpound represented by the fornmula (8): [0260] OH i

0 ~ NI I 10 8 6
RIBER % REPTCRTa PG PRRR D iaiiee by Ehe Ebthula (6-8)
nmentioned conpound (6-B); and a step of

produci n the above-nmenti oned conpound (10) or a salt
thereof iﬁ the above- nenti oned conpound (8). 15

262] [ The production nethod of the

owe-PeplHoned [17], which further conprises a step
ofltﬁod.ciogmﬁ conpound represented by the fornula
(R-B): 0263] OF X200 C OH O 20 (2-B) [0264]

X 200 is a hal ogen atom or a salt thereof,

' conp&H% (1-B): [0265] 40 O~ F O™H O (1-B)
[0266] or*a’salt thereof; a step of producing a
Eesadund represented by the formula (2-1-

RIOO

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

compound (5-B);

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

[0260]

[0261]

wherein R is a C; - C; alkyl group, from the above-mentioned
cempound (6-B); and

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

[0262)

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

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

[0263]
!

O F
xgmj[:l%rOH
O

2-B)
[0264]
wherein X*°° is a halogen atom, or a salt thereof, from compound
(1-B):
[0265]
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5B) [0267] 1 Or X200 1 i OR300 O (2-1-B)

[0268] wherein R300 is a C1 - 4 al kyl group, and X200
is a halogen atom io fromthe above-nentioned
conmpound (2-B) or a salt thereof; and a step of

pr oduci ng a conpound represented by the fornula

022 B: [0269] 1 OF OR300 F OC (2-2-B) [0270]
1 ergip R30 is a C1 - C4 alkyl group, fromthe
above-enti oned compound (2-1-B). [0271] [19] A
conpo$hd gepjesented by the formula (2-B): [0272] 1
OF X200 CH 20 0 (2-B) [0273] wherein X200 is a
P@b@@gn atom or a salt thereof. [20] A compound
epresented by the fornmula (2-1): [0274] 41 OR X200

pr: K ORLBOthargaXil)

a step of producing a compound represented by the formula (2-1-

B):
[0267]

|

O F
xzooﬁwo R390

0
(2-1-B)

[0268]

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

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

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

[0269]

¢l (22-B)
[0270]

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

compound {2-1-B).

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

|

O F
XZMJ::I%rOH

O (2-B)

[0273]

wherein X*°° is a halogen atom, or a salt thereof.
[20] A compound represented by the formula (2-1):
[0274]

41



[0275] wherein Ris a fluorine atomor a mnethoxy
group, R300 is a Cl1 - C4 alkyl group, and X200 is a
hal ogen atom 5 [0276] [21] A conpound represented by
the formula (3): [0277] O~ RC F OC (3) [0278]
loowwer® n Ris a fluorine atomor a nethoxy group
[%@ 308 conpound represented by the fornmula (4):
X0280] R OR 100 FOOC (4) 15 [0281] wherein R
is a fIGbGCg atom or a nethoxy group, and R100 is a
ﬁ%€7- C4 al kyl group, or a salt thereof. [0282] [23]
%kound represented by the fornula (4-1) 20 %9283]
h&HEirOR iGRa0ElUBron® gtorfiden)a meg2@4ly gzowRerBin 8 a C1 - G4
IS fluorine atomgor. _a_mnethox roup, and R100 is a
@:J.tk?l- CPH kAN Y uplfhﬁrﬁ?{;%%é%tso lretines to be
P@?ﬁéyiated as conpound (4-1)), or a salt thereof.

[21] A compound represented by the formula (3):
[0277]

[0278]

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

15 [0281]

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

is a C;
- C4 alkyl group, or a salt thereof.

[0282]
[23] A compound represented by the formula (4-1)

20 [0283]
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[0285] 5 [24] A conmpound represented by the fornula
(4-2-B): [0286] 10 OFIl ORIOO FO OC (4_ZB)
[0287] wherein R100 is a Cl1 - C4 al kyl group
(hereinafter sonetines to be o0 abbreviated as 100 C
R (4 2 BYPOréRe .25 0% 1fe OXYOIEQFPr [28] Rise 15 2 ©
of~a 0 ept &sei ' bd-dbbreviated as
[O%’S&?Q?EO!;%%@O% [ %Oe%y SE&%t%ﬁ%gu{(:%- 1) 1s [0290]
wbrep@imd R4-4)a,f buori selattmxaofa net hoxy group, and
F ig acCL - C4 alkyl group, or a salt thereof, for
Ch?'e%éroducti on of a conpound represented by the
Ej& &dfPourki028tkesbhte® by ARDEormuDaO (262€8) { 4)
0292 wherein Ris a fluorine atomor a nethoxy

, and RIO is a C1 - 4 alkyl group, or a salt
therqu. [0293] 25 [26] Use of a conpound represented

x'mula (4-2-B): [0294] 43

OR'IIJO

o (4-2-B)

[0287]

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

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

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

[0289]

cl 41)

[0290]

wherein R is a fluorine atom or a methoxy group, and R is a ¢
- C4 alkyl group, or a salt thereof, for the producticn of a
compound represented by the formula (4):

[0291]

[0292]

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

R!® is a C;

- C4 alkyl group, or a salt thereof.

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

[0294]
43
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O OF1 ORloo FOO W (2_g) [0295] wherein Rloo
is aCl - C alkyl group, or a salt thereof, for the
production of a conpound represented by the formul a
(4-B): 5[0296] OF 1 ORloo FOOC (4-B) (0297]
i IN\B¥00 is a CL - C4 al kyl group, or a salt
[o Q3] io [27] Use of a conpound represented
a (3): (0299 OR 1 a0 FO U/(3
\ Fe|@ R®s a fluorine atomor a nethoxy group, and a
gund g%ﬁ{esented by 15 [0300] the fornula (4-1):
O ?t;b00 -1) (0302] 20 wherein Ris a

[030
Enygg ne atomor a nmethoxy group, and R100 is a C1 -

group (hereinafter sonetinmes to be
3b§r@vﬂaﬁed B 2 donpotn@L{(¥l1PFoupy arsal §akthdihegreot, for the

%ggdﬁPglgﬁ OGHCE 1 QR ur® rERPROUNAG 8P BSRNERATRY at RE-B) :
[0296]

[0297]

wherein R is a C; - C4 alkyl group, or a salt thereof.
[0298]

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

[0239]

3)

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

{o0300]

the formula (4-1):

[0301]
| O, _OH

© O R OR'°
F O O

O Gl (4-1)

[0302]

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

is a ¢
- C4 alkyl group (hereinafter sometimes to be abbreviated as
compound {4-1)), or a salt thereof, for the production of a
compound represented by the formula (4):
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44 [0303] ?io00 (4) [0304] wherein Ris a fluorine

atomor a nethoxy group, and R0O0Ois aClL 5-C4

al kyl group, or a salt thereof. [0305] |[28] Use of

espoynd (3-B): [0306] OF Cl F OC (3-B) io

FOBO and a conpound represented by the formul a

( -2-B§: [0308] O OF ORIO0O F OO (4-2-B

[ 15 epein Rloo is a Cl - C4 al kyl group, or a

S , for the production of a conpound
sont®d by the formula (4-B): [0310] OF OR 00
? Cl (4-B) [0311] 20 wherein Rloois a ClL - 4

al kyl' grouf® or a salt thereof. [0312] [29] A

F@g@gynd represented by the fornula (5):

R}.OO

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

- Cs alkyl group, or a salt thereof.
[0305]

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

[0306]

ct  (3-B)
[0307)
and a compound represented by the formula (4-2-B):
[0308]

| QO

© O i OR10C
g']F: o O

Cl (4-2-B)
[0309]
wherein R'™ is a C; - C4 alkyl group, or a salt thereof, for the

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

[0310]

OR100

F OO
Cl (4-B)

[0311]

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

[0312])
[29] A compound represented by the formula (5):
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45 [0313] 11 ORN I OR100 FOOOQ (5)) [0314]
wherein Ris a fluorine atomor a nethoxy group, and
R100 is a C1 s - C4 alkyl group. [0315] [30] A
&and represented by the fornula (6): [0316] OH O
OR 100 FOOOQ (6) 1o [0317] wherein Ris a
flluori ne alom or a methoxy group, and R100 is a Cl1 -
Noup, [0318] [31] A compound represented by
R7Y: 1s [0319] ORZ | | Y>> OO NH |
Qo Od (7) [0320] wherein RIOOis a Cl1 - 4
yl group, and R200 is a hydroxyl- protecting group.
®321] [32) A conpound represented by the fornul a

18314)

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

R is a

- Cy alkyl group.

[0315]
[30] A compound represented by the formula (6):
[0316]
CH
i H.\\\k

(6)

[0317}

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

[0318]

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

[0319]

RIOO

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

[0321]

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

[0322]
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[0322] 46 ORR0o O NORIOO F OO C (9 [0323]
wherein R100 is a C1 - C4 alkyl group, and R200 is a
hydr oxyl - protecting group. 5 [0324] [33] A conpound
represepdogd by the fornula (8): [0325] OH 0 ~ NOR
100 © 01 (8) [0326] to wherein RO is a CL - C4
bpb . [0327] [34] A conpound represented by
orppul a [I]: [0328] R4 *R31 s ROR' (RE)MR R |
: [6%2@1 wherein Rcl is a hydrogen atomor a
-hrotectiing group, X1 is a halogen atom R4
Ag F@CAréDthe same or different and each is a group
ected 20 . from group A: cyano group, phenyl group,
nt r@l group©hal ogen atom ClL 4 alkyl group, halo
{0323hl kyl group, halo Cl1_4 al kyl oxy group, -

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

protecting group.
[0324]
[33] A compound represented by the formula (8):

[0325]

[0326])

wherein R is a C; - Cq alkyl group.

{0327}

[34] A compound represented by the formula [I]:

[0328]

[0329]
wherein
R®! is a hydrogen atom or a carboxyl-protecting group,

X! is a halogen atom,

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

from group A:

cyano group, phenyl group, nitro group, halogen atom, Ci-a

alkyl group, halo C;-4 alkyl group, halo C;-4 alkyloxy group,
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47 it ORal, -SRal, -NRalRa2, -CONRalRa2, - SO02NRa, Ra2,

-CORa3, -NR alCORa,, - SO2Ra3, -NR a, SO2Ra3, - COORa'

and - NRa2COORa3 wherein Ral and Ra2 are the sane or

different and each i,s a_ _hydrogen atom, a Cl_4_al Kyl ~a1~~naz _
gr & or ~3RbenzyK ﬁrouﬁ?o%{%dRR'a3505§]§gsRa'CTE§RaFky+IR COR™,
gr ok paR5 _ifaBydIKETr 0gepoRoRAr —-RrRECOVRSEl ected from
theékgagm/e- rrentclgonédggroup A, R4 and R5 in conbination ,
opt i onethd ye frormit earfdiel atengheogemgepr differeefisheach is a
ring bonded thereto, tq mis 0, 1, 2 ar_ 3, a3
is 2 oY ,Oﬁbﬁtﬁ@’nﬁygb‘é ?i]éyjsa%ou%rordi fF%EgXphs}l-}%qE" and R
i's a hydrogen, ahe greydgho group, a hydroxy group, an

amno group, a nitro group, a halogen atom a Cl 4

”l Ky aghydpoganGitam aff Koxdragbosslegted grom the above-

al kyl sul fanyl oup, a halo C1 4 alkyl group 15 or a
ﬂ%?%l%ie_él gaﬁy uﬁg%&y group, R32 and R33 are the sane or

gt Ty eft 1 ancomsictation( bptachytli pgborm &t dmseriag together
cyano group, (3), a nitro group, (4) a hal ogen atom

551 22 CEAPRCartor F’Pﬂaeﬁr'@%ﬁrg ti onal 'y substituted

Ryid 60 B SWsty t uant sheglgcied fdom tkach R® may be the same
above-mnentioned group A, (6) a 20 heterocyclic group

opt doffdtgntsubstituted by 1 to 5 substituents

sgl ected fromthe above-nention ro rein.th ;

fet éPoyRYFECEF DRI & S4FlIPa ggugf %Ens\g%ggj OPPr'}ggn amino

§ePLBI b N trPREIARS eanbdBgah omoml 4 €ast adkglhetewn, a Ci

atom sel ected from nitrogen atom oxygen _atom,and

sbkowy axony, J Di-waatkyisthfanyl Brous Sﬁ#Poﬁaﬁl‘i‘/lle group
bst by ituents selected from

%gl %gfé%i%féolrﬁ fr%yg%g%paggag' C3_10 carbon ring group

apt iaodaRPY asebshit saed diy dififterersulbsdi eacht ss selle@ ddrogen

fromthe above-nenti one%gr oug.g a_ heter O@XCQ

GEBUp (85 VTN HO¥Pe) (3opfi BhEr? yI=Uat i ‘it &d

48y S5 Sghgt | s rsghest &b fomdrhe 130 sabeverwead itpned to 5

N %3%_ 8%%%_5%@%,&-&% AAran -C&RaARaS, )

SORRRAURES, s - BCORAB,ed KRaMCORa, aboweamentiongd J43eprle, (6) 2

- COCRa4 d - NRab . j . itue
BERE- Va1 17 PR A0 een g gosti A% 818 LiBstituents

selected from the above-mentioned group A (wherein the

ﬁ%)l/ocien atom,

heterocyclic group is a saturated or unsaturated ring containing,
besides carbon atom, at least one hetero atom selected from
nitrogen atom, oxygen atom. and sulfur atom), (7) a Ci-1c alkyl
group optionally substituted by 1 to 3 substituents selected
from halogen atom and group B: a Csz-jp carbon ring group
optionally substituted by 1 to 5 substituents selected from the
apove-mentiocned group A, a heterocyclic group (as defined above)
optionally substituted by 1 to 5 substituents selected from the
above-mentioned group A, -OR*, -SR*, -NRR®, -CONR™R®®, -
SO.NR*™R™, -COR®*, -NR*™COR®®, -S0,R*®, -NR*SO,R*, -COOR* and -
NR*COOR?®

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

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

optionally substituted by 1 to 5 substituents selected
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hydrogen atom a Cl_4 al kyl group, a C3_10 carbon ring
group 35 optionally substituted by 1 to 5
substituents selected 48 fromthe above-nenti oned

group A-gh @h@%@s@y@nﬂo%euero&ﬁsAd@f INed+aheUeL1ic group
optionally substituted by 1 to substituents

sel ect édsf dehindd atyoree- mehwnabblywmm:mutmbyl 8 80 5

Cl 4 alk 0 carbon_rin ro pti onal a
S suberibt S s heetean drrRyshe RSt oA prdoe 2,
above- ﬂEn&IOPEdaE{ﬂU@rAugf a beteeeyehi Elﬁ(‘jo@fblﬁﬁsoptlonally
defined above) optionally substituted by 1t

subst i fHeREstYRRdved fteom ﬁﬁbsﬁb@@%rﬁﬁlﬁ%@d@féaﬂ the

A (8) 1

a7mgb%ﬁeﬁ%§§%wé ot W‘B@(ﬁé’flﬁéﬁc ggf’ilp as

wher ei de%e@mbd?m axpelbhemgmnuimtlmﬁe‘cbmnﬂ and5s

each is a hydrogen roup. sel ected from

hove. SaREF L sanlEhed ILSRR S A menedgned qroup A,

‘?B’?'D@I@” Y (9pUbSEt ut Beh hyypk =0, 3( SUPSEURIHS, (12) -COOR
ected from a hal ggen atom and the above- nent i oned

grolb3 B, ~NeGINR*FRCT_ whatdin Egrompd Al are hendaRa lor
sane, or |ffere t .and ea s.ah dro at om
B Ecal T Hntraun, Por el o e poar S po eyt el erom che
{aBBiveIrh@ncﬁmJ@d:o@b Bhecabove-peat konegrd ]opwmfaau@z
the conpound represented by the formula [I

SEPSLiBH T Gif (IO B0SgbBULTHaNE RLFGter from a halogen atom
81 3ei6b) 872 rlorHAEABENG ¥ % e 05 & LN ANENGRbp, ne

SHQ3R%hIara)ﬂhdlsameobendyfjeﬁbﬁﬁ @D o4ciret hoa ybpdrejen atom or

ester and
% %4Egﬁ8aogf°PPuOP6b@n§?+5 9195898 0- 4- et hoxybenzoi ¢
g? :ﬁthyl 25 ester, or a salt thereof. [0331] [36]
od of produ0|ng a compound represented by the
2P uThe gqaecgmd 033Rhesgb®ementgoned [34], wherein the

compound represented by the formula [I] is selected from the
group consisting of
5-(3-chloro~2~flucrcbenzyl)-2-fluocro-4-methoxybenzoic acid,
5-(3-chloro-2-fluorobenzyl)-2-fluoro-4-methoxybenzoic acid
methyl ester and

5= (3-chloro-2-fluorobenzyl)-2-fluorc-4-methoxybenzoic acid ethyl
ester,

or a salt thereof.

[0331]

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

[0332]
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‘ RS 1 I OR" R38221 (R6)mR33 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 sanme or

- different and each is a group selected fromgroup A

cyano greup, pheny1 group, nitro group, hal ogen atom

_ o Cl 4 alkyl group, halo Cl1_4

alg®y| ox .Ia - SRal , - NRal Ra2,

_ ) : S : R CORa3, -NRalCORa3, -S02Ra3,
-NR a}iS02/Ra3 ) and - NRa2CO0ORa3 wherein Ral and
R az & 5~ ordi fferent and each is a hydrogen
at{®R); a Cl1_4 al kyf; groupldrd] a benzyl group, and Rai
is acCl4 al kyl ®roup, 15 R5 is a hydrogen atomor a
group sel ected fromthe above- mentioned group A, R4
iGGBRE in conbination optionally forma fused ring

%%ether with the benzene ring bonded thereto, mis
$1S£SB or 3, and when mis 2 or 3, each R6 may be the
R85 20N %’Br@ bEhesedh o R3L da%k:%x@'idb99€@c@$r§§ngﬂ3@ano
group, droxy group, an amno~ group, a nitrt

5 é{rohip adiélfﬂeﬂqm?e@tatﬂom a Cl 4 al kyI group, a C1 4

h | k f hal
B U 50 Clady LA 00 80 Sl st coceo

R33magectpeasane or different and each is (1) a
hydrogen atom (2) a cyano groug (3) a nitro group,
(4) §Yﬁ5Po§éﬁu%t d?ﬁen Lgreues BOHTEAr BORHR4 A lqiasip atom, Ciq

opt | Yg?P by b t ts
cel e%?ggh' ? aHb QJ %g%tk ® ézdotgg sﬁéléj%?lé) alkyloxy group,
10 het er68§%l |—6R©1r,oupRW?,onatldma&x?B,stmomaalRB%/ 1—ct<ma?;, ~NR3*'COR*,

substl Iggte frQm Qyve- ment i oned
group g-bxur%a Ig]% §$ S%Ci?@t er%’lfsc'l %c GUp is a
SatUratedwﬁéréﬂﬁaﬁﬂraﬁ&dwﬁ|Hﬁecﬁﬁéfﬁdﬁé“br different and each

is a hydrogen atom, a C;-4 alkyl group or a benzyl group,

and R*® is a Ci4 alkyl group,

15 R® is a hydrogen atem or a group selected from the above-
mentioned group A,
R and R® in combination optionally form a fused ring together
with the benzene ring bonded thereteo,
mis 0, 1, 2 or 3, and when m is 2 or 3, each R® may be the séne

20 or different,
R¥? is a hydrogen atom, a cyano group, a hydroxy group, an amino
group, a nitro group, a halcgen atom, a C;-4 alkyl group, a Ci-y
alkoxy group, a Ci-4 alkylsulfanyl group, a halo C;4 alkyl group
or a haloc C;4 alkyloxy group,

25 R and R* are the same or different and each is (1) a hydrogen
atom, (2) a cyanoc group, (3) a nitro group, (4) a halogen atom,
(5) a C3-1p 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
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besi des carbon atom at |east one hetero atom sel ected
from nitrogen atom oxygen atom and sul fur atom), (7)
a Cl 10 alkyl group optionally substituted by 1 to 3
ubstituents selected 5 from hal ogen _atom an roup_ B; L

SoESTR6YERH R Y Ihg U DU OB Ghal Ty “BUBSLT L LT e By 1-onEalaing:

e s2des UBstbdh e, Seleqladtl 688 hote RbaemBelilconed from
group A, a heterocyclic group (as defined above

. )
optiregan| Fteupbsidrre@tipp apdt subfunmAiomiyerft’d @ Ci-10 alkyl

e
fisad EoRaden -a‘ﬁ@ﬂ@ﬂﬁj gridkpaBSO2Ra6, - COORa4 and - NR '
oeae i Roas nd Tee are g semp on L
APUR + BefBs 18 GAHRQD #HcR0 tHEOHRovaRkd B RN grouFSA, a

substituted by 1 to 5 substituents selected from .
tle¢eaboyel hergFoned agr ogf iAedr abohel evriciyrsiald ygselptituted by

(a efined above) optional Ly substituted 5 _
Uoke: Proune S BRI TR tod bRt 4R bt chabgroup 2,
ARR aBr,s -arER, aldoHRERBYP-S@NES'RED, cardmdh, riNr3‘cor®®, -
%r@guag opti gnal '% subst i t ut ed br%ésl tQ.5 substituents

BCt etdVRT 8MR he =B 22ndeMiR o€ group A or a
het er k 410 (s i v, ' I ;
cubst ettty 1ohd B G PR e B sy onn g paen 1s 2
abovehyembgenedtgnoup A,.¢ EkyiORadupf B G;SRaZarPdl)ring group
-NRa?Rae, (1 -NR a7CORa, 12) - 1o ..0r (13)
- N=CH® RipbRblY DS ﬁé@ 1) Rab oo & (iR pe g ted from
di ff ergat 1880=086M i Snati JPHiOACBrahORRtSr s Ilc group (as
sel ected fromthe above-nmentioned group B or a CIL 10

al kyl dgifénpdoprional ¢Btisuisdidivt gubgtbyutied ey 3L to 5
bsti_t t ' 6
Sbove ESPEERERES Seie e R B Re R B RAN Ik group A, =

Ral0 amrda30, Raklke@r egidisy, Sane;qp ¢cHier enhgagdoepctptsonally

a hydrogen atom or a Cl-4 alkyl, groug, or a%ﬂ#ﬂ
thereéP,SFF6H¥%dd%ﬁp%UHﬁ 5 dhieqnt ys%}ﬁgq o the above-
[ll]:nkg%géﬁeélgf@Up A or a heterocyclic group (as defined

above) cptionally substituted by 1 to 5 substituents

selected from the above-mentioned group A,
(8) -OR¥, (9) -SR*’, (10) -NR*'R*®, (11) -NR¥’COR*’, (12) -COOR*
or (13) -N=CH-NR*°R*!
wherein R* and R*® are the same or different and each is a
hydrogen atom, a group selected from the above-mentioned
group B or a Ci-1p alkyl group optionally substituted by 1
to 3 substituents selected from a halogen atom and the

R and

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

[0334]
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R5 X2 s~/ [Il] (RJM[0335] wherein R4 and R6 are
the sane or different and each is a group selected 5
fromgroup A: cyano group, phenyl group, nitro group,
hal ogen atom Cl1_4 al kyl group, halo C1_4 al kyl
Rl o Cl_4 al kyl oxy group, -ORal, -SRal,
P, -CONRalRa2, -SO02NRa' Ra2, _CORa3, -NR
3 B3, - NRalSO2Ra3, -COORa' and -NR
a2 COOHs erein Ra' and Rae are the sane or
di ffekg and eacphiip a hydrogen atom a Cl_4 al kyl
I~ a benzyl group, and Ra3 is a Cl 4 alkyl
gr gt R5 is a hydrogen atom or a group selected from
t he above- nentioned group A, 1s R4 and R5 in
fopds]nation optionally forma fused ring together
ggth t he benzene ring bonded thereto, mis 0, 1, 2 or
CL¥d’ when mis 2 or 3, each R6 may be the same or
o ffer @ftar@ntheX@aine arhaligepent cand <2rH Q336] gi8dp selected
The productlon nmet hod of the above-nentioned [ 36],
e I ¥WPYi ses reacting a conpound represent ed by

Lot . b, bESBE) a5 ) o bher BB 5., i

abowe, rmeild hed all86), greiph kalmihourd kydprysghoes, byoR™, -SR*,
thl%lfa“‘%mucoquilvl‘z 5%0[191%’3342 m&ogﬂ NR2'COR*?, -80,R*?, -
NR*'S0,R?3, -COOR*® and -NR*COOR®

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

hydrogen atom, a Ci-4 alkyl group or a benzyl group, and R
is a Ci-¢ alkyl group,
R® is a hydrogen atom or a group selected from the above-
mentioned group A,
R! and R’ in combination optionally form a fused ring together
with the benzene ring bonded thereto,
mis 0, 1, 2 or 3, and when m is 2 or 3, each Relnay be the same
or different, and
X? is a halogen atom.
[0336])
[37] The production method of the above-mentioned [36], which

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

[0337]

[0338])

wherein each symbol is as defined in the above-mentioned [36],
with a compound represented by the formula [IV]:
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X3 ORcl R32/ X1 [ IV] R33[0340] wherein X3 is a
hal ogen atom and the other synbols are as s defined
in the above-nentioned [36], in the presence of a
nmetal. atom M. [0341] [38] A nethod of producing a
nd represented by the formula [I11]: 1o [0342]

R4 RB1 00 RS I I OH 32 (R5).. RRB3RL[ Il ]
[0343] wheprein RL is a group sel ected fromthe

above- e %o group B, or a Cl1_10 al kyl group

opt & supsti tuted by 1 to 3 15 substituents

sel ect™yf e h@RYJen at om and t he above-nenti oned
group l t he othf Hﬁgﬁbols are as defined above,
or g2 e 3 conmpound represented by the

éa 0344] R4 R31 0 5RI1 I ORl 321 (R%

R33 X[IR 20 [0345] 53 wherein Rl is a hydrogen

atom or a carboxyl-protecting group, X1 is a hal ogen

ptom] R4 and R6 are the sane or different and each is

a grou l.ected

whgrelg St’ezl_s: a halogen atom, and the other symbols are as
defined in the above-mentioned [36], in the presence of a metal
atom M.

[0341]

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

[0342]

[m]

{0343]
wherein R' is a group selected from the above-mentioned group B,

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

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

[0344]

[c345]
53



5 fromgroup A: cyano group, phenyl group, nitro
group, hal ogen atom Cl 4 al kyl group, halo Cl1 4

- al kyl group, halo C1_4 al kyl oxy group, -ORal, -SRal,
-NR _CONRalRa2, -SO2NRa' Ra2, -CCRa3, -NRalCORa3,
wEEERAB, -NR alS(2Ra3, - COORal and - NRa2COORa3 10

H0onS B Hylr8ady %0 e r&%r‘é@ﬁ?loéyﬁtéé‘@irﬁj‘tgﬁﬂfﬂ)

rogen atom a Cl group” or
b(énzslla rgarlw.g@n amdmRai is a Cl_ 4 aI kyI group, R5 is a

RO SgRonie aSers S, oS s bt O deoup selected
5 QEthBEBh% Aorma fused ring together wth the
benzene ring bonded thereto, mis 0, 1, 2 or 3, and

whencyehne growp 3, pleerstl REomRy Bétmeg%%l#% hrlogen atom, Cig

ﬂ;gie grgﬁBuPa qﬁyﬁg[fgﬁﬂgﬁ gg%ué ro%ﬁky@oxy group,

hal ogenr*gt ormrg GNB41}&FJ<y-lccgmdtaf a-sdgyaal erORa3 -NR*!COR®®,

group, a Cl 4 alk | fanyl gro a hal o .Cl1 4 alkyl
gr oupSOeR gé ﬂ@?o %y aﬂ%&?a I&? G9R*and R33 are

1o the sanme o%hgkggﬁrﬁntaﬁBdReaSPe'éhéjéaﬁ%IBEjHQE%@rent and each
atom (2) a cyano group, (3) a nitro group, (4) a

hal ogen at dm a Bgdf&yem B3om,0 ac@nhoalkyhggg@mrpr a benzyl
optionally substitu tituents sel ected
fromthe aﬁ%@@pneﬁF%oﬁa xﬁr%d% %%éi g °H&t erocyclic
GEOUD DI DRArY URSbEL BT gEolY delerrtecs sl tHeNEBove-
sel ect ed 5flromthe above-nenti oned group A (wherein the

m@d@oydl grogpdp is a saturated or unsaturated ring

ant a N e C e
15 Ry %1? n% g.;.% %gf‘@?? 1(? %&% gnfoé{no%n 9‘2%3‘82%“‘% together
anghsthbubentofe J(J7I)q a@Het0 takkyto, group optional ly

substituted by 1 to 3 substituyen{s se ecteqhé{ron1 be th
Fftallé‘ggm av ofn @RA3 grvith ¥BETaMC3S16 RArborf3Tthgt gfigypee the Same

dqrﬁ%g% §ubst|tut ed by 1 to 5 35 substituents
sel ecte romthe above-nentioned group A, a 54

IRét eroey dHyidrogeouptéms aletyarer gicupe) 2obyHoeay | group, an amino
substituted. b uhsti tue

to t | t
20 GO mEnt BRECTTR D PP S 8R0S LR, CoA S JroUE, 2 Can
_NRA Broup; SE2ANRp4Ras1 510ERA01 gfﬁlﬁﬂmo Ci-4 alkyl group

or a2 halo Ci-q alkyloxy group,
R*? and R*® are the same or different and each is (1) a hydrogen
atom, (2) a cyano group, (3) a nitro group, (4) a halogen atom,
25 (5) a Csz-1p carbon ring group optionally substituted by 1 to 5
substituents selected from the above-mentioned group A, (&) a
heterocyclic group optiocnally 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 Ci-;p alkyl
group opticnally substituted by 1 to 3 substituents selected
from halogen atom and group B:
a Cs-1p carbon ring group optionally substituted by 1 to 5
35 substituents selected from the above-mentioned group A, a
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SO2Ra6, -NR a4S02Ra,, -COORa4 and - NRab5COORab6 s
wherein Ra4 and Ras are the sane or different and each
is a hydrogen atom a Cl_4 al kyl group, a C3_10

' i onal it t .
SRR, BB | SR SIS UL R, e euted oy
A afo 8 bebstocyehts gElardd<rotetheedbabovmyntioned group A, -

optional Iy substifuted by,l.to S 10 sulystituepts . a
b (Y G b TV @TRRE Y on SR oy A-CPR A,  THRGCOR™, -

Gh 4ol kytk>Grors, acE3r20,8a" DeRPsEDBEEr oup optional Iy

substi'tuted by 1'to 5 substituents sel ected fromthe ‘
abovewhenetinoR&d agloBY Arer theheame ooy cditfayemip apdseach is a

defined , above) optionally substituted by 1 tQ .
Subst TUBREST Bt EBr &1t 1IN F6u8. et (TRgn Fing group
gr oup optilcBhliPRadh9 i t SRy byt W0k o NRsabRaetuéddsd selected from

- NRa7 9, (12) -COOCRalo or (13) a7' (9) wherein Raj

and Rddeae®oVReMSARECRPC AITTHT dntoTarid NEAEROFECHLC group (as
hydr oggs}. 0 t

above- meﬁ'?l %§%88V§B 51‘9%%%1‘%15@%@%@?3% ]%I 1 gtf%uf)p 7

opt i ormidst isubatit sébecbyd Ifzam I subdbvbupansi smedodmdip A, R
from a hal ogen Ek§r1and the above-nentioned group

B, .
Ra9 i s-%3CCi4 ALKYL POy, RéPoafdTORRITING FHE SRfdonally

or di ffigyentaad Sgcﬁ 1§ B 09 r3toBL18kt&d Grdhn the above-
al kyl group. 25 [0346] [39] The production nethod of

t he abendieeeti gnedp[B88py attiafteranyepiicsesoup stap dgfined
prepar.in conpound. r epr.esent ed the, forpoul 1]
[0347]abﬁ3’e§e3fp Oﬁ??b’ R%kfsst%feﬁfcféé’) Ii LR 33%%#48“5
30 R %21[R348] rrvfetks naemned-riaHdidneds gasugehj ned in

the aboye-nentioned [38], of salt theregof, Dby a
riéact 7era %%n’p@ﬁ%g Héﬁ%’eﬂﬁﬁ@%‘a rby(jilﬁe“NRg%ORJ)' (12) -COOR*™

or (13) -N=CH-NR¥R*!
wherein R* and R*® are the same or different and each is a
hydrogen atom, a group selected from the above-mentioned
group B, or a Ci-ip alkyl group opticnally substituted by 1
to 3 substituents selected from a halogen atom and the

R*° and

above~mentioned group B, R* is a Ci-4 alkyl group,
R*! are the same or different and each is a hydrogen atom
or a C}4'alkyl group.
[0346]
[39] The producticn method of the above-menticned [38], which
comprises a step of preparing a compound represented by the
formula [I]:

[0347]
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formula [I11]: 5[0349] R4 RS 1 X2 [Il] (Rs)m[0350]
wherein X2 is a halogen atom and the other synbols

are as defined in the above-nentioned [38], with a

E@HEO nd represented 1o by the forrmula [I1V]: [0351]

3Ok’ R32 +/ X1 [IV] R33][0352] wherein X3

Wﬁeﬁefﬁjééﬁﬂ]évﬁﬁal 3rd akhgegihed Sy srare-asntboned [38],
defined in the above-nentioned [38], in the presence

of a ﬁ@l@lth%tt@ﬁ Mby [@858]ng [aoqom@lr& sepeepsgnted by the
ge%ﬁo EI e above-nentioned [39], which further

omprise ‘'l east one of the follomﬁng steps: 20 a

@g@ng subjectlng a conpound represented by the

ormula [I'"] [0354] RRO 431 RNZI *-Z OR G1.
/ p6~ 1 m33 [I~] 56 [0355] wherein RC1l' is a

car boxyl fprotecting group, and the other synbols are
as / he above-nentioned [38], or a salt

t hereo hydffol ysis to prepare a conpound
repres by the[lﬁ]fornula [la]:
6
(R

[035¢C]

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

[0351]

X3

R32

[0352]
wherein X’ is a halogen atom, and the other symbols are as
defined in the above-mentioned [38], in the presence of a metal

atom M.

[0353]
[40] The production method of the above-mentioned [39], which

further comprises at least one of the following steps:

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

[0354]

4 3
R

RS
(L
R/ L
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[0356] RA RB1 0 RS( I OH 32 a] (RE)mMR R33 X N al
[ 0357] wherein each synbol is as defined in the

above-nmentioned [38], 1o or a salt thereof; a step of
: i ng a compound represented by the above-nenti oned
a[la], or a salt thereof, with a hal ogenating

AeRd it REIPriePar eaabeRUDOHHSE &SRS ot b;mahehe other
formula [Ib]: [0358] R4 R31 O RS1 X4 R32 / X1 (R-m
fgabls re B5 C9340pC {hetls rAberadeatisnsgen 381 on?r a salt

f h
A e PR 0B L Belpcinl Bopranenred by the
femeseni®d :by t he above-nentioned 20 fornula [1Db],
fr a salt thereof, with a conpound represented by the
fla [Xi1a]: [0360] OO0 " ~ORC2 [)(Hal [0361] 57
wher ei n RC2 is a &arboxyl protecting group, in the
presenclR of a bRese, Qo prepare a conmpound represented

byst he [0362] R4 R31 0 0 RS OR C2 32 |
/ OH

(R, L [1a]
[0357]

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-menticned
formula [Ial, or a salt thereof, with a halogenating agent to

prepare a compound represented by the formula [Ib]:

[0358]

[0359]

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

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

the formula [XIIa]:

[0360]
0O 0
AA GRS [XTla]
[0361]
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(RRMR R33 X O5 [0363] wherein each synbol is as
defined in the above-nentioned [38], or a salt
thereof; a step of subjecting a conpound represented

% t he ab ve- nentioned fornula | XI% or a, salt c
vheresr, Rtolaeac%%wooﬁsﬂorpr@&e@f&ngr parR. al%oﬁﬁfo@ﬁﬁseme of a

esept Auls
SEBSEoEO et O oyl DR 9 L st o
§9EbD] is as defined in the above-nentioned [38], is

or a salt thereof; a step of reacting a conpound

represenied by the .‘ove mentioned fornmula [Ib], or a
i ound represented by the

: ¢ : 022 [XIlb] 0 0 M+ 20

[0367] ‘ [ [ oxyl - ecting group and

1R _the prese of a base and a
che(lRagr 3 gyt he 58 resulting conmpound with
an aci to prepdgRe a conpound represented by the

Eggggia [V]: [0368] R4 R31 OO #)Mi RORa X1 [ V]

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

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

prepare a compound represented by the formula ([V]:

[0364]

[0365]

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

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

[0366]

0

C2
OR™ Ixim)

0 e
g om
[0367]

wherein R®? is a carboxyl-protecting group and M is a metal atom

M, in the presence of a base and a chelator, and treating the
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(R33 s [0369] wherein each synbol is as defined in the
above-nentioned [38], or a salt thereof; a step of
reacting a conpound represented by the above-nenti oned
formula [V], or a salt thereof, wth a conpound
FEFHAEERY eePRPUND WIS £8r AGEE FXBITR2 037 6PBR B0

- i Ali1aReg1E0371]  wherein RCS5 and
%%grgggntﬁgkggﬁgmgﬁ¥2iffergng and each is a C1-4 15
§0Rg8) group, or nmay forma 5- or 6-nenbered
het erocycl e together with the adjacent nitrogen. atom

and Rcl and Rcldr ate the same or different and each
. 0 0)

is a CIf4 alkyl'ygrqip, [fo prepare a conpound

r e® =Y : ¢2VI]: [0372] RA R3' O R
OR s

(Rs)e[(rjws Rcs 20 [0373]

2t p 1s as defin n the

abqﬂﬁnnEn i onedl 538, or a salt thereof; 59 a step of
reacti ng a conddund represented by the above-menti oned
fornula [VI], or a salt thereof, with a conpound
{8pk8tented by the formula [XVI]: RL-NH2 [XVI] 5

Whehehil BlchSs@diefined Werthedabovendepdwenradntd8hed [38],
to prepare a conpound represented by the fornul a

[ovl k] sal©37H¢reot;

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

the formula [XVII]:

[0370]
ORcchs
Rcu O)wl/ [XVII]
RGS
[0371]

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

alkyl group, or may form a 5- or 6-membered heterocycle together

RClD RCll

with the adjacent nitrogen atom, and and are the same or
different and each is a Cj-4 alkyl group, to prepare a compound
represented by the formula [VI]:

[0372]

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

or a salt thereof;
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RA RBLOORSOR2 ) I R321 s XL I NH[Viii (RGMR
Rl [0375] io wherein each synbol is as defined in the
above-nmentioned [38], or a salt thereof; a step of
u t RO & e - - :
o Bnea T o T LU e P L e S O oat guoyg mentioned
groepale ﬁVIbon@xnﬂuﬁadepmeeeaDéd wiythhe dommird [Feprekented by
%%F %376L1R4 OORNOR232[ VIII'] (RmMR R33
037 n* each synbol is as defined in the
above- nentqnged [BB1} or a salt thereof; and 20 a
step of subjecting a conpound represented by the
&B@V@lnnﬁnﬂﬁbﬁeudﬁé#ﬁﬁﬁal?vthﬂ]abQﬁeﬂme§éPPn?ﬁeﬂé%}f %@ prepare

F%?%uk’é‘ﬁ%‘? S i L M S

FRI7E] 111 [0379] wherein each synbol is as defined
in the above mentioned [38], or a salt thereof. 5
(0380] on nethod of the

aboye- ng I conprises a step of

subj ' scegent ed by the

above : ¢ L alt thereof, to
hydr ol T ompouhd1# &presented by the
ab@R§ ment'T oned gpr |.to [la], or a salt thereof;

[0375])

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]:

[0376]

[0377]

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

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

[0378]
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a step of reacting a conpound represented by the
above-nentioned fornula [la], or a salt thereof, with
a hal ogenating agent to prepare a conmpound

repr esent ed by t he above-nentioned formula [Ib], or a
salt thgteof; 3a reacting a conpound

rgﬁg gboveljmrenti oned fornula [IDb], or a

> , QN represented by the
above [ b ] in the presence of a
base & 1 ~ and treating the resulting

coggzénd th anj aci'd to prepa[ﬁl conpound
re ent ed by tRT® agbve- ment i on formula 20 [V], or
a salt thereof; a step of reactlng a compound
(éﬁ?ékented by the above-nentioned forrmula [V], or a

g l ! E_Heé%l one’gﬁk}oq %scgg{)%??ﬁl&?p{r?sﬁ{g ea‘i’)obf)é—m{eﬁ‘éioged (381,

or Ml O prépare a conpoun
b@paesemteﬂhémedﬂue above-nentioned fornmula [VI], or a
salt 25 thereof; a step of reacting a conpound
KegBelent ed by the above-rmentioned formla [VIT, or a

gahY %Hsfgeédua\é Jh%eoc%eoeedtﬁepéwx%mneehuo], which

above- nmen |oned ormula [ XVI] to prepare a conpound
ceppesens ed $§eptuf'&h@mecnenglene@mPQﬂndnnﬁg?ﬂﬁﬁptegobﬁ the

&%?8§89;“ﬁ§ﬁ’?+ ‘%d{]?q%“} fﬁ"@'/? gegfsac%ﬁ%derk%él N€s hydrolysis

+@Agk-bBArs Oa PEGRF LA re@le@@ﬁ’@@@ iy 1€ %:Qﬂzteedlemtlbhed formula
above-nentioned formula [VIII], or a salt thereof;

dAdla step 82lbu¥jsx®dfig a conpound represented by the

b | | :
B335, PR S U e 5o 58y e vt otionss

ghewelaeNLsbnesr forgailta thelrkbf, witla sataldadesaddhg agent to
[0381] [42] The(groduction gethod of .the

N FRVL Y R TieRsigped formula
[qgg geaogai{m%ﬁéygdym ng steps: zo a step of
S éct

I ng a conmpound represented by the formula [I"]:
FO&&EP Bd BB8acing a compound represented by the above-mentioned
formula [Ib], or a salt thereof, with a compound represented by
the above-mentioned formula [XIIb] in the presence of a base and
a chelator, and treating the resulting compound with an acid to
prepare a compound represented by the above-mentioned formula
[V], or a salt thereof:;
a step of reacting a compound represented by the above-mentioned
formula [V], or a salt thereof, with a compound represented by
the above-mentioned formula [XVII] to prepare a compound
represented by the above-mentioned formula [VI], or a salt
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];
a step of subjecting a compound represented by the above-

mentioned formula [VII] to a cyclization reaction to prepare a
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RI I \ ORCl1 e 321 (RoOR33 X[ I' ] [0383]
wherein RC1' is a carboxyl-protecting group, and the
ot her 15 synbols are as defined in the above nentioned

38 t _.th {
R e e T D L 1 Ve
BS1t théted¥; *and ~( F), RB3 [ | a] 20 [0385] wher ei n

each synbol is as defined in the above- nentlonﬁd L %,
8r SheRaPf $HBIKTFN%a a5 CEPPORNY LR TGRENY SComYothE aPove-

h@ E?é erefégﬁhfé“ﬁv%ggYe gentioned o dnH ahl 8ldr8iy&is to

 ogenati ng agent to 25 prepare
arepapeumdcmmgnuadaﬂapdebynth@ Yorithe salfdvsi-menftdggell sormula

3 6)mRRX[ I b] 33 [0387]
EFRzr n°35<4a|%ae}'at ﬁ'& e5G8h-atom and the ot her synbols
defined in the above-nentioned [38], or a salt

? ereof; 5 a step of reacting a conpound represented
b¢21 hEhabpredurstidromeghofiop futke [abgve-miendg igapd (391, which

CIPERRE: UL & Samound.t spLesened 1 dind otaLa

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

[0382]

[0383]

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

[0384]

[1a]

[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 halocgenating agent to
prepare a compound represented by the formula [Ib]:

[0386]
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Il C8 io [0389] wherein RC7 is a Cl-4 al kyl group, RC8
and RCO are the sane or different and each is a C1_4
al kyl group, or may forma 5- or 6- nenbered

het erocycl e together with the adjacent nitrogen atom
in the pjJesence qase to prepare a conpound

reppese 3 formula [XI11]: [0390] R4 R31 O
s R RCBa[XI11]  (Rg),,, R33 XNNRSY
RC s as defined in the

above-{ept) qned .. @ step of reacting a conpound

rgﬁﬁﬁa y tTe ab¥ ve EEQLloned 20 formula [XI11]

compound resent y the formula [ XVI]:
R1-NH2 [ XVI] wherein RL is as defined in the
£63%2] nentioned [38], to prepare a conpound

g DY gy o SR AR P o o

vbeélakbd Eachhsyﬁmuﬁe4manaioﬂeﬁimé@]jrpitaasalt thereof;

above nent oned, [ 38 S a ste of subj n
GoRbBaNGEr B G G S BORE 8 EBYEC DR TG Ae§e mentioned

bt 9 ?ngyclégaé QN of %@trbe@ U Q19K &P Pk &Bg@@gented by
represented by the formula [ : [0393] R $ |
GRs formula [XIV]:

{0388]

[0389]

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

[0390]

fxu)

wherein each symbol is as defined in the above-mentioned [3B];

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

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

wherein R! is as defined in the above-menticned [38], to prepare

a compound represented by the formula [IX]:
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3z xv] (RBAPmMR R33 Rio [0394] wherein each synbol
is as defined in the above-nentioned [38], or a salt
thereof; and a step of subjecting a compound
rgggffented by the above- nentioned forrmula [XV], or a
4 hereof, to hydrolysis to is prepare a conpound
representged by the farmula [111]: [0395] R4 R31 O O

R JRMB3 RL[ I[I | [0396] wherein

20 or . f?R64 [43] The production

£ _Abqud Lj oned [474]IX Iwhich conprises a
stgéggﬁe u g nd represented by the
abo nti oned R nul a hy‘], or a salt thereof, to
hydrol ysis to prepare a conpound represented by the
Fpgygynmentioned formula 5 [la] or a salt thereof; a
step of reacting a conpound represented by the ,
abeveirenath Jlorifulas PRaLnedrin &hg tahaverasntigped (381

TS BRE g R ] DorRRRPA PeB- O Oy e gboxe-

seht ibhededbrmiln al tlepcot rgatlzagien coguilineh to prepare a

ggﬁgesented Qg the(g?gve-ne%tion d formula [Ib], or a
OHREr EBPIESRNEPh Vo pGuRaTepT e ed by the

q@ggggnentioned formula [ XIV] in the presence of a

pase To prepare a conmpound represented by the
above- ngy < a bXIII]; 15 a step of reacting
a conpoyt g by[it he above-nentioned fornula

€ﬁ§hted by the above-
[xv]

[0394] .
wherein each symbol is as defined in the above-mentioned [38],
or a salt therecf; and

a step of subjecting a compound represented by the above-
mentioned formula [XV], or a salt thereof, to hydreclysis to

prepare a compound represented by the formula [III]:

[0395]

(1]

[0396]
wherein each symbol i1s as defined in the above-mentioned [38],

or a salt thereof.

[0397]
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mentioned formula [ XVI] to prepare a conpound

represented by the above-nentioned fornmula [IX]; a

step of subjecting a conpound represented by the above

20 3TeBhEOBEILOLBH drddhbl 16 RnEYChLalhat IRt (081! Ounich
prepare a - conpound represented by the above-nentioned
feompuriaef X¥] soep aof saitjecliéngof; campdoandtmprfsented by the

PR SPeR L TRUE 1o Ta Ok ¢ SHbF corerat co hyarolysis
Ry pRbPsEe & OcompoutcE RRE eBeB@BROBR Ot K& RSN IRM thYned formula

t he above-nentioned fornmula [I11] or a salt thereof.
[[d2d8pr paagplirhehemasdiicti on nethod of the

boye- t] . [ 36 r | : ' .
a0uepEpt Loned (38 Al ARl oHDELEh4 S, AP WIe-rentioned
dotranta2{fhupreobenzdl)t- Zhkkryofo- Wittt ddxy/beyweitd ngCadent to
[ 45] The production nethod of the above-nenti oned

[.36]
&-CP3gF, 2 ﬁﬁ@?%ﬂ?@tqﬁ?ﬁﬁ§ﬁﬁ6ﬁﬁdeeb?%s%?ﬁ%ﬁfmﬁﬂqqﬂged formula
flepyuba %Ig%l{stggrégy;oro-Z-fluorobenzylchloride.
éffect of the Invention 65 [0399] The present
igneerpi of remcipimyiadecaprovdl repnpsemtedisef Hhe aboze-mentioned
nt heti ¢c_intermedi ate for _an_anti-H V agent
EEEMEaNAT ) hetA 17y SH G (PEGFACe THIR 7 (orPad Fepyesgnted by
phedupbli; @ maet etk Difcrmiune sxnheih cehatgrdRGicat f andase to
a production nmethod of an anti- HV agent (conmpound)
Pé?@@?ecénﬁ@%@@P%@ineRﬂﬂﬁeﬂﬁédlbke§h%s§g@Y61mﬁ9tlon9d formula
yhRthetic internediate. [0400] The present invention
an provide an industrially highly io valuable
pr edept odnremttioty of campanhd- Hedragemnted donpoundpboveementioned

ESTRRAS" CRTHEE il = SoRposng (oS By R HBaGaHa-
rén8) onEQMBOHRYS: [(&Er13- h)) BRapE e 35 Bt G B resented by the

nmet hoxy group as a synthetic internmediate for the
photacrénbioied dimpowdd (I8); which is an is anti-HV

t d)..ad i,n_th ield t
A AP Ca R Re: SRTERAPH: B0 SPT Rt Myt PBRTS

thBnthéned 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 thereocf, to hydrolysis to
prepare a compound represented by the above-mentioned formula
[III] or a salt thereof.

[0398]

[44] The producticon method of the above-mentioned [36] or [38],
wherein the compound represented by the formula [I] is 5-(3-
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-fluorobenzylchleride.

Effect of the Invention
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prior art and by-production of sodiumfluoride can be
avoi ded. Using conpound (2') in a ring-closing step,
noreover, the generation of hydrogen fluoride (HF)
that causes corrosion of 20 the production facility

- §8aR9B: avoi ded, whereby problens in the prior art
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(avoi dagge %sgﬁer Mreldn eBE93E0R Rbvdr PR useful

facility, etc.) can be overconme. [0401] Further, fhe
plsesesyntheent | nt anedcdlase foovadeant PHHF edigetti dgompound)
t hod of the above-nenti.oned sypthetic inter i,ate,

RG89 B SECTeETAn CTBIHed SOyt AELT Lt of AOR D pgnmethod of
QYer coHenhLhe- abovemRilHte)ednBr 8bh esBudt.dhensihicdr o8l tn anti-
during the production of an anti-HV agent . )
Ed¥npaent) (cempowrdduE-idon cAEPRBEdof 1§ heansy iifedike) using
i.nter ' a ; i gh value for 30 industria
g%glangb%%f%nd§#§ggﬁ§£%t i'cant. O the synthetic
ifouepredi ates, conpound (2') is stable by itself, and

can tolerate severe conditions and/ qr, | ong-ter , .
oreser FRE BRESEUEL HRYSRION \ieh PEREIGRaRN t jigstrially highly

%%ﬁg%ﬂ@g égéaucffghkﬁéﬂﬁﬂ@zbglEﬁdahﬂilﬁfviiﬁéﬂﬁﬂ(compound). For

productioh stage, not only the 35 quality hanagenent
lexapé el atieingt bpse tmediatso colpogndl (2y) B mRawagert@ne ) :

of an anti-Hl ent. (GO nd e.g.. Co und -(10
SRECORESP! (27 2chh B { Gl By atbt CHIBPIarE (Zonpousameounds
(@R-hy 2Bl extZedEl YndviRer kankthoker gediptas cogyntthetic
[0402] 5 Moreover, the present invention uses hl%h| ,
dintexmgdinge E@ﬁpmmcpr(%ilcaéoa efaFerpgUunfht €d)al Which 1s an

T
gdonpamistapl Yalkbogkatstahi Ipatry iohilanppl yefotetion) in the
starting nateriaHPcag be i npro est,

1 t d: py- : Ve%" +0 ﬁ- : de f%% avoided.
SF O Agtoahdt AY Si6R Of026S;Bet SRS <an
DB Baph 9, 0y eion Theshag gy ks, ene
fosnleawitngn ¢5 hpdgagen fluoride (HF) that causes corrosion of
the production facility can be avoided, whereby prcblems in the
prior art (avoidance of decreased yield, corrosion of production
facility, etc.) can be overcome.
[0401]

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

industrial application and is significant.

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

guality management in the later steps but also the guality
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A "hal ogen atom' neans a fluorine atom a chlorine
atom a bromne atomor an iodine atom A"d - 4
aIkyI group” neans a straight chain or branched chain

al k oup having .1 to 4 carbon atons ecific

éﬁﬁ%ﬁ?%s Jn@FNyPgngubC ?Wwdbr@hﬁp pF8B§Pund (10)
gh@UEhe 1§9@y’ocsaﬂ K QUi 104WhY Q0N Otlerd AUt WorgoQHR, (27) is
sec-butyl group and tert-butyl group. [0405] A

ahy gkbxghe by otenad tag tg iogprmgdante aceeafaid- hydr oxyl -
iﬁqﬁagtectlng group known to those of ordinary skil

' art, which is introduced to prevent reaction

of thembydooxy| gHeuresdntanpiveattibaresés imohide direulative
protectln groups described in  Protective [

crPgRArRd Shht sis, STRIBIINgnBatEY3bhn Wiy © %ﬁ@%&lﬁgtion
Qn%%ﬁgg BEd erééé%%t NS eSReoh! b&ne%ﬁfﬁﬂc,ees dhereet u3® agent

Relade ot prot ecting groups suc
ebmpbyddbpwmzandcqpamymallgethmuyeest%blkyﬁﬂJ@faﬁ@ppﬁw of the

carbonate protectin ro such as
ﬁ%?ﬁ;%grl%ﬁ%lf]ea]g % 'etlﬁ#&’é{% Onatg group and the

like; sili COEeQEOﬁs&élfkgr WMRE nFUAtaEh M AR o | V|
?roup, tert-butyl di methylsilyl group,

9403buty|d|phenyIS|IyI group, 35 etc. and the like.
67 [0406] R i ne.at. RO
?3 1e%.r =Y Tah o % é; %ﬁ%‘iﬁ.g

is a"d a groupT, group
or an thytegm@uamdéﬂyhﬂnmﬁItmukﬂrhye@réﬂeth&ﬂgmeﬂent invention
et hyl group hydr oxyl - protecti ng group”
ﬁFéfQF%EP?daP%|qh?xﬁ?lHﬂw&PQct|ng group, nore
@é&ﬁgjably atert- butyldlnEthyIS|IyI group. R300 is a

al kyl group", preferably a nethyl group
an et hyl “gaéqgenpatcvm’tummey qorféﬁerabEya‘aomretmycrhlorlne atom, a
rQu 10 R400|sa.r§/dro natomor a"d - & alkyl

] me aB?%f%?d%TyL WSt group or an ethyl group,
parti cal ach y- qyr efieyabhyoapmetdnts @ epaifpR40ZhaXl0r branched

Ic%a?.n" 2?5{8 egrc?lgg? Tnav1pggefletc%bl4ycgrggrla oa(il_onrr?s,ata%rg oSrpe%lflC
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-
protecting group known to those of ordinary skill in the art,
which is introduced to prevent reaction of the hydroxyl group.
Examples thereof include the protecting groups described in
Protective Groups in Organic Synthesis, published by John Wiley
and Sons (1980) and the like, and specific examples thereof
include ether protecting 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,
etc. and the like.
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is bromne atom X200 is a "hal ogen atont, preferably

a bromne atomor an iodine atom nore preferably a

brom ne atom A "netal atom M is an al kali netal

iégg& and also includes a nonovalent ion. Preferred

| &odlun1aton1or a 20 potassiumatom nore

preferabky a poh@sHhaiMEO®r AhRetABkAl godwn MLi is a

zinc atom preferably netal zinc. [0408] The

expres& ondSot “@r odbe edil k¥ b ERPUPGpBERECE BB R s ARty group

e 1" sl f n

Bt rdesh LD iy, ol tes i OHESF Y | AR AT coy ] group.

di r ect RY*°pi s daicY ingd ok ydbjceot: ecoipguodecfip’bmpomefieaatdy a silicon
] or compound [I1], but also nean that  saqne s .

ki L BEt e GHMP A dtice BpPoguaniBre b puty 1Bt D 1 1y1

éggﬁggxyl-protecting group" is a substituent

i'ntroduced to avoid a reaction of carboxyl group, and

exanpl 8 88 ah&feof Chrellkile graveizybrgfeupbly Fteifiyl group

roup, an ethyl graoup, .an.n-pro an r
Sroth, =By o2ty ol at Rk ety LR 8B8ke.
2, 2, 2- rfOchk of Oydydged Qitom @rpanitty{ che@yzylkyyrantups
di phenyl met hyl group, a 4-picolyl group, a cycl ghex
Brehiprahly thanetive. BOUPHEr 8By BERY -%%%cﬁaﬁﬁlﬁPééﬁly
EQEfQQEbi brelal k%g&d% nmet hyl group, an ethyl group,

n n-propyl group, dn iggpropyl group or a tert-butyl
§ooop] nore preferably an ethyl group. The

" car boxyd,- prot ect i roup" for IS, preferabhly a_.5
nethyl§gro§5,aanh%i$%é%'§ggﬂbf gﬁgféﬁ?%b¥lagﬁiﬁﬂfikfhatom or a
b$eRE ARYAto@r oup or a tert-butyl group, nore

preferably an ethyl group. [04091 The "hal ogen atonf

is a fKIOr iAea atlopdogere MteR ne PaEEATaRLY R GHIGRE G GfFom Or an
r i odl he les L S, ecified, 1o

Tpatte REbEr AT P RIS S, SRR MRS o or o

brom na “atesal Jbtem Nralicgem atesilif aet&KB2atdiB3 aord R so

(including R6', R6" or, R6... defined bel ow), or %roup

ANCABIBR! § TBRPDEVSH® it par FFELPEFPY l%raefsgd&ﬂ‘y &om or a

HbU95 5 6m 3% 08 Ok & Y rreRanal, Ol pahslsd Nign Fr@kgen

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

[0408]

The expressions of “produced from a compound represented

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

The “carboxyl-protecting group” is a substituent
introduced to avoid a reaction of carboxyl group, and examples
thereof include a benzyl group, a methyl group, an ethyl group,
an n-propyl group, an isopropyl group, a tert-butyl group, a
phenacyl group, a 2,2,2-trichloroethyl group, a p-nitrcbenzyl
group, a diphenylmethyl group, a 4-picolyl group, a cyclohexyl
group and the like.
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is atom' for R32 is nore preferably a chlorine atom
The "hal ogen atont' for R31, R33, R6. or R6' ' ' and
the "hal ogen atont of the "C _10 al kyl group

I b d b
RABe R AT SR W b T T Rt

hakayl " %f:&ﬁp R¥h atH3d3 grdufPr &nPhpea@l Vorodd, Uehl Aeopropyl
atom 20 The "hal ogen ato for R4 is preferably a
fireupi A ateertorbutyle mr@upmemamr@r%@@%lrkfaa &by Lagroup.

fluori <ak or <

a fl uo:}lﬁne g J%S?l e at o&n Frg?eﬂ{prg%:ég%%}%}ly s

ml@]ttltiyu nera&hem anl hﬁ:hyﬂalg&@ep, atanti-prospXl droum,efaer dbbypropyl

a uorine atom, 25 The "halo en ul for X2

;glr@fl@r G515 CERiTRN e GO oPors BROMIRP S G Srova oroup.
lably a chlorine atom The "hal ogen atom for X3

|s pr

ferably a brom ne atom The "hal ogen atoni for
X4 is Phef 8habbgem atint iime satfdnprifie4aama RHeloxdneqatom, a

repr esent,s a tral ht chain or
R R L R YR T
@xanpl gseraeinide A MRidHhegbOBR, @ncleldsnyinegracwm o a bromine

propyl group, an isopropyl group, a butyl group, an
i2geMut yl group, a sec- butyl group and a tert-butyl

gr oup. gg IHSloééﬁAa@&Kyl @@@ I@Drjf%ﬁ Qing@uﬂiﬁg R, R¥ or

preferabl’y a ne group or dn eth gr oup
'RE1" Adetf Hydd g:redlmp) borgRdup S (&S I%f(nnmdl beilpg) REs particularly

BEPGRFSPLY 5% i AR JHSBEN| SRTSRH® SE By Py Palogen

UrcR? ESOPRBPYS ﬂb@é’pﬁnref@a%w of enabkyna seshy!
group. The "Cl_4 al roup” for _Rai_or Rat,js

pr ef er&'bby“aahegﬁlylat@m’bd@r &\ ety Fgro@ﬂp R% peegyfhe

gl | 50 QI oup r

480%™ R S, Py B P By R s ucet by
Rartb BSs’ng’EﬂE@éﬁWs felngithyll fgomupaldden "dlomt aaidqglroup B (as
group” for Ra4 or Ras is preferably a methyl

aiﬁfépﬁw pgievp” ofom Rerqx b:gtylligrf%ﬂ}fﬁ PPﬁéeré?lX al Eﬁﬂwrme atom.

group” rhQr «RaRoksn PLELEF Sy R TBUOYLFOF iR a fluorine atom or

a chlorine atom, more preferably a fluorine atom.

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

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

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

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

The “halogen atom” for X! is preferably a chlorine atom.
[0410) |

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

butyl group and a tert-butyl group.
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15 an ethyl group or a tert-butyl group. The "Cl_4

al kyl group" for RC5 or RO6 is preferably a nethyl

group, an ethyl group, a propyl group or an isopropyl

group, THEMg,Qr gﬁﬁyﬁbéﬂo@’”@dwlﬁgr&cu@%“@ﬂ&e@%ly a methyl

are preferably the sane al kyl groups. 20 The

SUAP §roap" efbyl ROPURs preferably a met hyl group an

et hyl UR up I SOpr.opyl 6 6

nor e g:h%fepéﬁl Biﬁgi’ ?ﬁ%{l’&) rfg’lfp ’I'hlz & g’kc(lu%ing R%, R

gro®p" " fdef RES QIelBGJQ b8 @r@ﬁprmb{a/s ajdﬁhlékﬂ bedbRYPis

an thy gr oup, ropyl group or_an isopropyl group,

VeFe’Fl%Bhipfagri?é‘PmylanglaGBb' BEGUR rfef FY igapropyl group,

%%feeg:%@?}éréﬂf a?“"l’ﬁ@c]‘%)lk rogpoups. The "Cl_4 al kyl

group”™ for Rclo or i i°s préferably a nmethyl group,

an et hyihegSugp, ahkpl qy;dul:g’r dox &' amr |P§%Jprsom>3tlefeg‘abﬂm a methyl
re prefereﬁ Y & Rcio and Rcll are

BPERel i, CPRE! Bty PGP Ene o P ofd 1y MrovtRENg Sroue,

Gbré plkybrgbyni rietile gabaye- defined "Cl 4 al kyl

group”, which 1s substituted by eferably 1

to 3, Tmﬁalggena%kfkdgﬁouPd ﬁpﬁea ab@Ve—fVB’EXaRﬁ1essdmreferably

-fluoroethyl group, a 2-

%?ggthgfgggoup, a 2-bronoet hyl group, a
3 fI uofapr 8Pyl gtlopl,grcup?- chroR¥piapRP® grsogRefarably a methyl
4-f|uorobut¥l rou a 4-chloroputyl group, a
fFPPPuofone %%f Cgﬁboraazt?rﬁ “Preyl (@ IR hyl group, a
3 g 3, 3hkr bE| 0L DRF ORMo O YR ﬁ 54’3.‘!; $rbELEANPE WDWMhy1 group,
an
k

up, a pentafl uoroethyl grou
thylugerpcpn-anﬁertububmétgy¢emhyl group and the
I

e. 4 al kyl,, aroupes for _R31, R4, _R5 0
6 (1 natad: g Here qhelhy, 4R RS o8t R e BAFPaRly & methyl
group, Aaf astighel iremhphekoprobsl fo ederapliscdropyl group,
trlfluorometﬂSSI grogb [%%15? % @%1 4 &Iko;? g?gu AP
F‘@rﬁnpﬁﬁﬁ?’r'%@(i//yg?réﬂ% eBEPHPY heR aan§|Rnoaéeypr%quly the
abpues defq rﬁ?BJ _4 al kyl group", specifically a
met hoxy % an et hoxy group, a propoxy group,
The “Cl 4 alkyl group” for R’ is preferably a methyl group,

r
n
i

an ethyl group, a propyl group or an isopropyl group, more
preferably an ethyl group.

The “Ci;-4 alkyl group” for R® or R® is preferably a methyl
group, an ethyl group, a propyl group or an iscpropyl group,
more preferably a methyl group. R® and R®® are preferably the
same alkyl groups.

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

[0411]

The “halo C;-4 alkyl group” is the above-defined “C;-; alkyl

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

“halogen atom(s)” defined above.
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15 an i sopropoxy group, a butoxy group, an isobutoxy
group or a tert-butoxy group. The "Cl_4 al koxyl
group” for R31 is preferably a nEthoxy group [0413]

20 The "Cl1 4 al kyl sul f al k | f
groupe E\%ﬁ@pé?g ?%estll:ﬁ?% i pl 5 ?ﬁgf ?/% t@éf agogl
HioPoBtEYL fﬁﬁ) a ZQB%%hEbﬁﬁbhygﬁoﬂﬁth¥|§ﬂﬂﬂﬁ@fbbropyl group,

group, an et fanyl group, fylsulfan
@fauphlan0PS@$HkugMQNMffanﬂkf@uggpbuty tgnqygguﬁfényhlorobutyl

an_is nyl__grou
% ESungﬁ§$ '% fﬁﬁe%reﬁp4 §|gy?§%' anfl épgﬁhyl group, &
fn, %trhﬁlmﬁﬁcﬁh}w goupet hyhswlaatwiﬂgxmut[ymmbup, a
The "halo Cl1_4 al kyl oxy group” is_a hal oal kyl oxy %rou%
@@n\nﬁéﬂépﬁom@'haﬁwm@ Rorefy ST HIRr Qb iddtorggethylethyl

gﬁghg gﬁé h | kyjle group”. Specific exanples include a
oroet y OXy group, a 2- chloroethyloxy group,

2 br omreehyhaky Greul kyd Irrdupdoropr BRy| Bky Rjr oupR® alﬂcludlng
chl qr.opro ylox roup 4 35 fluoro utylo p .
G oRsoBry D SarbRa e Tal) Jor Rt ar st e pgPbelow) i

g;rr%gmael , &, Eed £ dd ARk NY be¥Ypar oup, a
3,3-trifluoropropyl oxy group, a

p41&]tr|fluorobutyloxy group, a pentafl uoroethyl oxy

group, fluo ”trlf u

group z}%& t é’ Lf(oxg lelﬁ dp QQIQQF(&%‘?/ %&éir ?{%‘rem the
faQkyR3hoi By B5,tHH, ab‘Rﬁfe,—dBﬁa.nedRBCl ¢ arkgr m}mw”(,as
defined below) is preferably a trjfluoronethy

FosGHL1raddn] & ThRE ey 06588 ban PERGEGrBPP i 2 &I%POXY group,
$at Yls @bgg?ch{O cﬁiﬂggaat et oS §¥8{1bc By df QAR Growp or a

havi n carbon atons, and neans an aryl  group
aermebaabkylggmwmp, a cycloalkenyl group or a fused

rciﬁigot requi.dl%,f{@}lc;f é)r_fo&ph’e f"oq:r %bl rougefegggfy aarnethoxy
group.
[0413]

The “Ci-s alkylsulfanyl group” is an alkylsulfanyl group
wherein the alkyl moiety is the above-defined “C;-4 alkyl group”,
specifically a methylsulfanyl group, an ethylsulfanyl group, a
propylsulfanyl group, an iscpropylsulfanyl group, a
butylsulfanyl group, an isobutylsulfanyl group or a tert-
butylsulfanyl group.

The “Ci-q alkylsulfanyl group” for R¥ is preferably a
methylsulfanyl group.

[0414] :
The “halo Ci-4 alkyloxy group” is a haloalkyloxy group
wherein the haloalkyl moiety is the abeove-defined “halo Ci4
alkyl group”.

Specific examples include a 2-fluorcethyloxy group, a 2-
chloroethyloxy group, a 2-bromoethyloxy group, a 3-
fluoropropyloxy group, a 3-chloropropylexy group, a 4-
fluorobutyloxy group, a 4-chlorobutyloxy group, a
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specifically a phenyl group, a naphthyl group, a
pent al enyl 15 group, an azul enyl group and the I|i ke,
preferably a phenyl group and a naphthyl group, and

Rl GelranbYh PLEkETaRiup @ Phenyb- ﬂfi?ﬂpuord:é@ml'o%qr Qfroup, a
t he "cycl oal kyl group' i'nclude” a C3_10 cycl oa

g3ré‘3u|§ tgpaééu@r@mmylamyar@plp@pw 4g7{oftrptraaflcycn%’z9@wpxy group,

| oh
& el rERRITitly U 331 o PR s e
gmd&nuoaomethwuéﬁﬁydoxgﬂgﬁaupaaddthbellkke preferably a

cycl opropyl. . grou a cycl obutyl group, cygla entyl . re
group dRE hé}@lghéx%klﬁr%ﬂfp e&eanpr‘fgg &8f (ke R, R, B, BS

oY Cl 9al ke AdraUPgeFRALY d@e]?onS_ljso pr@f%lr:QBweQW
group conprising at least one, preferably 1 or 2,

doubllecbomethybpecidiayl.l y a cycl opropenyl group, a

g g ggutenyl group, a cycl opentenyl group, a
é ent adi enyl group, a cycl ohexenyl group, a

cycl ohexadreny! «Hroup (€ng- air@ulg” 4t s @@a&'&%&%édeﬁrlubféaturated
group, a 2,5-cycl ohexadi en

roup etc.
@W@Iléﬁeblf@ﬁ‘yq:a@?%pgw éﬂa@yagoact@nﬁ@ fgafréxﬂ@ @ﬂi@mheand means
I S~ at .t l,10 :
cycFX r%uﬁﬂﬁéﬁgﬁyr gggngenfﬁﬁéﬁgﬂ%E%'}eggggp or @
dusédnseﬂgtthéxﬁdﬁJnclude an indenyl group, an

Hngagylﬁ:"g Egﬁyﬁfo?é%d‘lqﬁdfonaﬁﬁg hinﬁguge d Couw aryl group,

%p%c%fﬂc5f1§a§ﬁﬁﬁéh§i J12RRPL hY| nghRHRy1 group, a pentalenyl
7, 8-tetrahydro-2-naph hyI group etc.), 35
;gerpnpdr@na@mlgrhylgrgnmlpaﬁddt hbe| Like, m@‘f@m@dm ¢ phenyl group
§S%y%5§g5%% O%o&#ﬁg%£ leg&P%Pl gy0598£e£é6¥§ phenyl group.
1 4- di m:y:ampm@@h&hyth@r‘mlo@ukgzﬂgaoép" include a Cs-10

tetrah dronaphthyl group and the like, particularly
|§b’€ @PX Bl i GrouRy |ﬁR%ﬁ)$~C@ﬂ-éﬁpa SYEIRpIsPYEhgroes 18 cyclobutyl

n ki p 0
§3b |téeﬁ sﬂéeieé@%ghgg%ﬁ1érggp§é$é#%fgﬁgxmi acyBloheptyl
alroup, defcylebbédfyll@rom@r ban adagamyrwuroam,i @anabkipornanyl
substitu by. to re r abl to 3,
gabsri £l n%% sJelt]‘b% ﬁLZVoGpXW%‘é%C}PéG 9SPSRy gngyclobutyl
Yeolpe! de@?cﬁf})éHtS_a}ib%tr'ohkbt gda” £33 O SARAN gl
gr oup’ ition the position of substltu ion is
not paﬁKB@BﬂﬁﬁlG}fl’q‘-hﬁ t'wydealéegylagrogp| sinclude a Cioio

%@%ﬁgéﬁﬂéﬁ§& f%u tgo %Iising at least one, preferably 1 or 2,
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-
cyclcohexadien-1-yl group, a 2,5-cyclochexadien-1-yl group etc.),
a cycloheptenyl group and a cyclooctenyl group and the like.
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
perhydronaphthyl group and the like. Preferred is a fused ring
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In the specification, the "group A" is a group
consisting of a cyano group, a phenyl group, a nitro
group, the above 15 defi ned hangen atonf', the
a%ove defiped "C1_4 al

grou t he in
of P TP grehpeherESibot dhe A BrdRE) Cf indanyl
al i&ﬂh droaBahthyBRateu ,Naaﬂaaa 3, @oNRal Ra2,
O P e ¥ R
aesmmoronmkarl m@upmaa@ob@@a@%errén&lﬁalaéﬁa Rggferred is
are, tg -9 drfferent and each is a 20 hydr ogen
gPoﬁ? above.'defined "Cl _4 al kyl group or a benzyl
gooy@] and Rai is the above defined "Cl1_4 al kyl

rou Exanpl es of "-(ORa i ncl ude dr ox
2 et 3RS S oup. CoERBY Ry BFOD, S P BRI P by 1 ko
S9%&999&&%@%hle%tehe'fkoﬂugﬁéﬂp QLroUs AHME Revk-Kefined “Cs-yo
anpl es of

i hcl ude a mercapto group a
nfatbvhsnirﬁ@rofrmg:’blq@tlanaéﬂhysrsmﬁwecgrkou@ tg 5, preferably

y sulfa roup, | opyl s P
BB S SO R R AOPE SRR et R, ama
1nHB§é5§2an|ﬁﬁ%dﬁ§tﬂﬁﬁt&@lHQ}QJQm&bo& 3@ngeghyhpwnluﬂn addition,
group, an ethylam no group, a propyl am no

rQ
EBOpPOpYT LA b RS T CERt L BUEGT MR T GHotpY &imited as long
%n% ?L’ﬁ? %t%%bl% gbﬁiwbﬁm no group, an
€ ne am no gr

N—wethyh bhprepgtfwﬂdatxynjumheaﬂgroup A" is a group consisting
N-isopropyl-N-neth m n rou _
REbENZYRLR- FEPFRA %ﬁpﬁ’a 35°3ﬁu T RO TR ST EXRRpFB]Ve

%%flngﬁnﬁﬁéfgﬁ% 'ifoﬁwdetﬁecﬂbgagnﬂéfiﬁéHHTCﬁ% alkyl group”, the
hyl am nocar bonyl group, an et hyl am nocar bonyl

gboup,daflpo@pymaﬁnlﬁhgaﬁ&5m9|gg®@@b, e above-defined “halo Ci-

I SO | am nocar bopyl: grQup,  aypatpa? RARYZ - alpa2  _

ﬁe?fﬁ%ﬁ¥ zﬁﬁ?%%arbgﬁyV gggup aRmﬁnﬁhéaanrg%oargg%NF R

TORED), —@R510bR9fhWE&HRﬁ’QC&NEﬁS§DERa@roucpoomlr and -NRaZCOORaa

N-neth | - N-et hyl nocar bonyl group and the

E'klarfsnasRof and§ Raere‘aée s e darfsflﬂrfe&ﬁoﬁfldg?%%, ig a

%&B yham 0osyl foly! . i Qiile riaRe 8t Wy] am NAasUld Qg or a benzyl
up, a propylam nosul fonyl "group, an

@&@ﬂp@p;hdﬁRﬁoisltbayéb@nenqgfxmeﬁo“cl4 alkyl group”

tert-but Ianrnos ﬁﬂgro da dlnerg%lanrnosulfon

group, am&#@?h? su|+% roup, Ehoxy
RPNy bnNehBYY 3@’%&&39“'5 @i%boxgr Qﬁ@uﬁﬁdarﬁ hiesdpgoxy group, a

tert-butoxy group and the like.

Examples of the “-SR*” 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*R*” include an amino group, a
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-propylaminc group, an N-isopropyl-N-methylamino group,
an N-benzyl-N-methylamino group and the like.
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Exanpl es of "-CORa3i include an acetyl group, a
propi onyl group, a butyryl group, an isobutyryl
group, a pivaloyl group 15 and the |ike. Exanples of

"-NR alCORa3" include a tyl am po group, a

or opi OBJFBRIAS G oUF-O Har y 1 YFA o SreodpamayL group, 2
r a RphVv

RESE AR Mgt BL oLy ST g stous,

am™no group and the |i
ExapplesinbcadrIRERRaZIroupe| adelaoppepylanimanaybogyduproup, a

hyl sul f I , Lsul f | .
FRsbronyy Lo iyie o o-huPer v st AR R paflit sxowe. @
Andthbeahi KScardPl@supl, an NRahSORRaA-dumglludenacarbonyl

met hyl sul fonyl am no group, an ethyl sul fonyl am no
gieup, and pElopyl i f onyl am no group, 25 an

iSOprO%%gﬁéh_%gngkam'wlqgm@{um ihclude a sulfamoyl group, a
tert-butyl'sulfonyl amrfo group, an

Netit/hyoni ib§wetdnltls Wrcupy | panehby banimpeadddanlyd bickep, a
Exanpl es of "-

. COORal " include,a carboxyl. gro a
FECRUASERR BB TORFOSFO N BCnbRYREr RO TR ongL group,
E%Q@Qﬁﬁﬁgigﬂfﬂ$sﬂﬂfﬁﬂ§l %&ohﬁ?péoﬂﬂﬁdﬁﬁyigﬁﬂﬂodﬂﬂi@ﬁyla?roup, a

tert so butoxycarbonyl group and the |ike. Exanples o
HiNRhE2@00Ra9; ] fomdl wheug, merhBxypetrbortetfiienigesupionyl

an et hoxycar bonyl am no group, a propoxycarbonyl am no
&FSHB,aSﬁ ?%%pﬁ%ﬁ%Xycarbonylanino group, a tert-

but oxy caahenkkast no-guritp andlddee dn keetyd §84dFl a propionyl
Goup A preferably contains a cyano, group, a phen

GEOUP, 2aPWEYEW! gFEWP: &0f Pﬁ@PPEErz‘& O c R HvRdCYl group

alom.,,a 959?" ne atom a nmethyl group, an ethyl group,
an i1 sopropyl "group, a s trifluoronethyl group, a

trifl uGxampibyl ofy" NRAUGORE” himlcbxge ar augtydaménhogyoup, 2

roup, an ethoxy group, .a_ _propoxy _group, a . .
RECRIPRILFEIYP SFOMy, TR RN DB BpST Bre 3y (a5 Yoy Lamino
GrouR, aNpiehlyy AR Group, an NSepsopyhamdthydaadpo group
a dlnethyFan1no group, ~a diethylam no group, an
mngt k- Niket hyl amino group, an Nio
Rf}ggLF%E%%?%%L@FL§%%%%ﬁgpaf%ggge gnmethylsulfonyl group, an
Ntbenzyh £dn et fiybay o oy sudfeaybagoylp graoup, a

gﬁ%&%gggﬁggf?éggfyéréﬁé?ﬂé éé£¥—EE&gXL%E%Qg§frg§ggg and the like.

Examples of “-NR*S0,R**” include a methylsulfonylamino
group, an ethylsulfonylamino group, a propylsulfonylamino group,
an isopropylsulfonylamino group, a tert-butylsulfonylaminc group,
an N-methyl-N-{methylsulfonyl)amino group and the like.

Examples of “_COOR*” include a carboxyl group, a
methoxycarbonyl group, an ethoxycarbonyl group, a
propoxycarbonyl group, an isopropoxycarbonyl group, a tert-
butoxycarbonyl group and the like.

Examples of “_NR*COOR**” include a methoxycarbonylamino
group, an ethoxycarbonylamino group, a propoxycarbonylamino
group, an isopropoxycarbonylaminc group, a tert-

butoxycarbonylamino group and the like.
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sul famoyl group, nethyl am nosul fonyl group, a
di nmet hyl am nosul f onyl group, an acetyl group, an
acetylam no is group, an N-acetyl -N nethylam no group,
3 met Qyl sul fonyl group, a nethyl sul fonyl am no group,
QAR t hyl - N- (net hyl sul fonyl )am no group, a carboxyl
group, crdi®t Roxyeacbanyy riiiins? aCakBaxsygron®, HHdhyl group,
and a met hoxycar bonyl am no group. Goup A particularly

B SHdrgbPyoubnt ai HsIQr igytaridogv oapChior e eyl sgiggpiine atom,

B Bah9 10680 s I DR o PR My,

a dirfilfdortome iRy hyd oxyp 9rs0 Wi fa ubyomex iy Doy igraupyetahydroxy
group, an ethoxy group, a nethylsul fanyl group, an
SRNE g PoTREREXY Bt IR -a@ G LGPSUpITIR; N2 tPRARGIhGTOuR, 2
MRy 5B 1 FhBLNYEANLS0 B GAnc23rlp, thylami ,

N- et %yls- N- rre%hy(lflamipno gr oup:r'L a%rN- ?ret c%yllm? l\l—%racr)nplﬁoar?irr?gp =n
gtdypamian Nrospprapylsdpraphdmmongrgupupa dimethylamine group,

N- benzyl = N- et hyl am no 0 a..di hyl am nocar bonyl

G SF DY LABERY: ST s (7Y QY- vgr e oy tenihd' ¥0ug; hn N~
diereiyhy-Nap-Be6 LAk DY | g @@l P anaN-266H ¥ bByl NO-n@tHilamdAoc group,
N-acetyl - N-net hyl am no group, a mnethyl sul fonyl group,

an N@@nwﬂnwrmﬁqY@W%g%m| P afif AR Bl FI TP 2
SR s B8 PoolBY Uit & R LEONLAL AT SEdAl iBup, 2

sulifibyéntysotipatmétirey Jatrdresnd fivhghedrod;3 &0 car bon

rj.n roup” na ave is preferably 1 to 3, and when ,

By TSB SR L b b Fghsupan, SoKCBheRyiRy Gip 2Cetylaning
2y, r 86 RLEcAt PR ORIt ARMIRBOgHASH] talthdhy1sul fonyl group,
-position nonosubstitution, 2,3- 75 position ‘

di sgtdyileul Fonylanihpasiauren adi Yobethyitiofmethydsulfonyl)amino

position disubstitution, 2,6-pasition disubstituti .

IR, BoSPEPORYT (SRRt A HEFBREY 52 80eiyh Ry @ Sarboxyamino

tgriospbahit Bt hefhabftarhohy@=paabt gesupl i substitution,

particularly preferred is 2,3-_s gositi on |

di subs{GEONF AnPaFbiawlamse REqierardnpFrestaing e OXJIO Eroup, &

r i r ; ti I i t ,
FRERON, HeBloD! Sk ARt | ¥ SHSELAY SEeY o dificdene atom, =
@ummﬂneaaﬁamh}mymemhyhugﬁ;mﬁz aotﬁﬁﬁbropwmﬁnhykﬂgnqmpfaa
-G oropnen roup, a - 0 en r ou
S ERRE R 1 Sh o, 5 2o VB BRR clEP g i Hiethoky group, an

ethoxy group, a methylsulfanyl group, an amino group, a

methylamino 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, a dimethylaminocarbonyl group, a methylaminosulfonyl
group, a dimethylaminosulfonyl group, an acetylamine group, an
N-acetyl-N-methylamino group, a methylsulfonyl group, an N-
methyl-N- {methylsulfonyl)aminc 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 “Cj.19 carbon ring group” is a phenyl group, preferred are 2-
position monosubstitution, 3-position monosubstitution, 2,3-

15



br onophenyl group, a 4-fluorophenyl group, a
2-ni trophenyl group, a 3-nitrophenyl group, a
2- cyanophenyl group, a 3-cyanophenyl group, a

2-met hyl phenyl group, a 3-met hyl phenyl , gr.oup, 4 15 B

rﬁﬁﬁ%ﬁlﬁﬁeﬁgﬁu§§ghipégpgy '%ﬂﬁﬁééﬁﬁpng %&p éﬁté%lon, 2,5

g;o%tlwoahaaxbbgﬁmlor@ 2 jcoRisapy bRhetylpat Cifsich, 2,3, 4-
' i sopropyl phenyl group, a 2- trifluoronethyl phenyl

grosuys,ioa Brusubsucmmﬁmnnnﬂaaﬁeﬁypogﬁﬁaﬁn fprisubstitution and

& pmbeny] o1 0un 6 ENE GADIEIYL B Qo 52 2,5-

5 dﬁthwamgﬁwbtg@ugmup, a 2-et hoxyphenyl group, a
- et hoxyphenyl group, a 2- propoxyphenyl group, a
d0gi8goxyphenyl group, a 2- (trifluoronethyl)phenyl

group, %bé%l( r'%§HﬁéfggtQfL%ﬂQSQXHog&&%Ebn BAng group

2-(triflTuoronet h hen group, a
(dptﬂdn&iﬂgnehbytmuwﬁ@ﬁdmgKlgxn&psuastltuents selected from

Zﬁl?r[fg{%h 23%2@% 5@1‘%}? ﬁ%‘%’d’ u’g’aZnSRPﬁB}%e%ﬁupgr oaUp
10 %l@r@ﬁh@ﬁ?ﬁ‘.e@l‘bu§r0&m ~ @ Zordprichy agraep phe mHb@in@itheny 1

a 3- (rnethyl am no) phenyl group, a
Er(cmmetahﬁl—ﬁmﬁ@?ph@w DU, %a33chlorophenyl group, a 3-

(¥3Hgﬂﬁén§qln%thengl495¥H§r?é#é%gffﬁ?$q§a”'nQLﬁEQEthenyl group,

oup, acePyIan1no

gi?ﬂﬁuﬁﬂfﬁhFPpmeﬁybﬁﬁp @rZHﬂyaﬁbphenyl group, a 3-cyanophenyl
2- (met hyl su en gr oup
(T §u|2r61ﬁ§*h)’ﬂaﬂg%¥i/ FRP & ?"@GFPK%W%MOUR a 4-
yypoe . 3-ethylph 1 '
s SRS DRE R U, rpor, = s-ekbyloten v
1h(Zﬁﬂdppr@pymphahybngermenyK}gmmmgopalghenyl group, a 2-

(TR AR RaSHrPBRy | 5HER 12 o Gap L doBoregylehenyl group, a

(Zh ﬂBﬂy@%@E?ﬂyP}BHEDYé B oK@phenyl group, a 4-
2- (et hyl'sul f onyl'am no) pheny group, a
ydreiyphenyl oy PaR n@)ﬁm oxybEsylagpoup, a 3-methoxyphenyl
b A Bh L I 2-5 o_
20 g% gar%bg%yﬁ%ﬁ b a%]f%% bag@%tmﬁ%hegw@m@p, a 2
?fcg@ﬂ%ﬁgréﬁwagwhbf?&ﬂ%pgwr&nql group, a 2-

i me car ba en rou
(mmw%axeﬁaﬂéw%ﬁg%yﬁ@vﬁw, £y Szt%l%qr&&'re&aﬁr&ﬁwenyl group,
% Ozwetxﬁ]ﬂ%oéoﬂlb&hy@agphﬁmséy o

or ophenyl ~ gr oup, - dlchlorophen group,
a(2r B didnogmupblydnyl ) gheupl graip)- 8d|2bﬂ@ﬁbﬁh§hzfm§¢wenyl

s Sy 1 PRSRITRIL B g e SLOLRPRSE My o,
3-aminophenyl group, a 2- (methylamlno)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

30 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-
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di chl orophenyl group, a 2-chloro-3-fluorophenyl group,
a 2- chl oro-4-fluorophenyl group, a
2-chl oro-5-fl uorophenyl group, a

%dggggﬁglguiééﬁ§iiﬁﬂg$ag %&ggg; g a2 (methylsulfonylamino)phenyl

% %H%org gcﬁf nydafdBo) ﬁhenyl group, a 2-

eny group, 1S
Eambbmoplﬁhemyk(gjumpylagﬁeaprbamoylphenyl group, a 2-

%mgghgisagb 3ﬁé4§%g%% %%Q&EP a%b B 8ylc§rbamoyl)phenyl group,

Gt pif hyﬁé@m@ﬂaanmﬁnxﬂheawugm@pz ghi-or o- 5-
(trlfluoronethyl)phenyl group
2d¢mp§hmlgax@@ﬁqyéﬁmﬁ@mmm §ireup, aaZ 3-difluocrcphenyl group, a

% g?gug ﬁ%ﬂ%@é%%ﬂgﬂ%* gg%ggadfchlorophenyl group, a 3,4~

aiehEGEOpﬁemﬁﬁfgxcﬁghemym graipromogheiy brged®p, a 3,4-
met hyl sul f anpyl phenyl

SR PBPERS e AR faa%oﬂrﬁiiréiw:m@%%l Groups a 2,4-
2Rl 8r8pRaRE Nyl f%mzl Bhﬁﬂ}éhlgf@ﬂs‘k@enﬂ. 25T @ 35 6-

anlnopEeny gr oup, 2-chl oro- 5- an1ntheny group, a
ﬁachuoropBenjlmgﬂguguﬁamirphényp érﬁ regphenyl group, a 2-

S 88 ErlAELINAN NOLBRETN 225 LRS- B crcprony aroup, =

Cdicrebbyt A NeY ey 10 Ig@dRp, aa 3- chloro 2-fluorophenyl group,
2-chl or o- 3- éacetylan1no)pheny| grou

2 Shicblers- a@%{%%ﬁ%lpﬁéﬁyprgﬁoﬁpbr%{ﬂ@‘%‘rﬂh&%oghenyl group,

f az25C -
% EXF f%ﬂ% %{ﬁﬁﬁ%ﬂy‘g EEP 2 E*%é{?%? methylphenyl group,
@ne%bhnsnb#EﬁméthglpﬁqMQQngkogpoup 2acHl®f¢1ﬁ1) 5-
| sul fo m no) phenyl rou,
ét§l%XPPF‘PIP% r&é}ﬁ}fﬁgﬂ&y B-cfloro-5-

gt%EEQHBrémétﬁ§iﬂﬁHHd¥¥“§BHu grQUQrcﬁlé&@iﬂiﬂyafﬁﬁiphenyl group,

| uor ophenyl™ group,” a 2-chl oro-3, 6-di fl uor ophenyl
gr Guphlare- Sﬂww@cypraarmlf ma@uﬁph@n9f0@lm3@ethoxyphenyl

SBiPor 8. 2 e oAy PRy R S hent @y Grieme-s

eHicfchy0 QD RERYY 1 SH AL ga;osrpc;hLaoQecﬁlﬁrd+5+mmtrrq,mmmﬂamoylpheny1
group, a _2,3-dichloro-4-fluarophen

JreNPor 8- 2+ Fhlc@%-%-mqtrhwh%rfaﬁﬁﬁ-ﬁk}glﬁlﬁgrou&&?rm?p 2-ghloro-3-

i f | 1 -3-
SN Bl OB it B g 8 7o

HnbmhyﬂaminphpMmebrgnqnp,aa 2-chlorec-5- (methylamlno)phenyl
2, 3-di chl

2 i oD 80582 5 AL o 808P B 2-cmioro-s-

qwﬁhkﬁh91§mﬂnéréﬁéﬂ&lﬂﬁﬁaﬂﬁenﬁ]29EﬁM6r083 (acetylamlno)phenyl
per f | uor ophenyl grou bi phenylyl grou

Jrsiuphe Ay Ry Fhgeeemd - Eaaa‘qml@m@ﬂ)yheg%u@rouar a 2-chloro-3-
3%%%%&50BXfogyfﬁghe§&f¥ﬁ&RRﬂt%ﬁ295898r0a50y0|0penty|
(methylsulfonyl)phenyl group, a 2-chlero-3-
(methylsulfonylamino)phenyl group, a 2-chloro-5-
(methylsulfonylamino)phenyl group, a 2,3,4-trifluorophenyl group,
a 2-chloro-3, 4~difluocrophenyl group, a 2-chloro-3,5-
difluorophenyl group, a 2-chloro-3,6-diflucrophenyl group, a 2-
chloro-4, 5-difluocrophenyl group, a 2—chloro-4,6—difluorophenyl
group, a 3-chloro-2,4-diflucrophenyl group, a 3-chloro-2,5-
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zo cycl ohexyl group, a 2-hydroxycycl opropyl group, a

2- hydroxycycl obutyl group, a 3-hydroxycyc|obuty|

group, a 2- hydroxycyclopentyl group, -

3 hydr ox pent roup, d I
SO S B R SO GIEAANEN v, <

izx@n@wﬁy@k@hexﬂu@fmnﬁ 4riongany| 3gd:1olrpxoaa+f1uoro -5-
1H1inden-4-%l 1s group and the like. Preferably i
iﬁ-rétﬂlb‘PéBﬁé HY Lol HBPhr SnBpREHGFO~Hr %Lﬁftralfluorophenyl

ér%%l hgngh Qfé’i‘,‘? 14,8 2t111rf'151|oe Hgﬁ§fyéﬂ]hﬁﬂy la G- %H@.oro 2,4,6-

roxyp enyl ‘gr'oup, oxyphen group, a
@E&ﬁhwbsuphenyl)@hmqylEgﬁoﬁpdlahloro ~-4,5,6- trlfluorophenyl

2- (di et h m.n | fo r
S50t Pud SEHE O o A T LS A ERPBE B ARy Buf: 6
@10%1%?5080435i£tﬁiluﬂkﬂﬁﬂen9ﬂ0@@ouﬁ, a perflucrophenyl group, a

2-chl oro-4-f fuorophenyl group,

2-Hipbeoybyl | goewphenyd- k@@@@pylal group, a 4-biphenylyl group,
I u enyl a

%_%&%% % gp?# @ eﬁ%fg%?%&%tyl group, a cyclopentyl group, a

5@hﬂ©ﬂaxgicbk@mpphfﬁyhughmugcycaopropyl group, a 2-

2-chl or o- 3- et hyl phenyl gra a
hySrpEYEYS) ﬁ%?h%%ﬁ%&ﬂ@% %réﬂgydfsxacyclobutyl group, a 2-

2 8y218 . O QURyAR Lopentyl s
Zygﬁio oys-n%?%giygﬂ§ﬁ¥% groug, SrycycLopentys group

hyclroayoy5iakekyl sgntdtanylaplﬁiehytirgxygpc;l@h@qclmm% a 4-
%5@%%%&%%%E§H%¥%f c%ghgro%p &?Sﬂglaﬁao%p, an 1lH-inden-4-yl

BAd2+Redi f kalor ophenyl group. More preferred are
a 2, -difluoroghenyl group, a 2,3 30 dichl orophenyl
group, BxefegRbrols- & | LtosHemienylodFodRd @ -promophenyl

SPLRES. B, USRI i, T0o;ERbEbOn by sroue <

er@cih:edyphenygr@rlqmm Ei @-eFRhomypgenyb &c@@s, e+ ned
bel ow) referabl a henyl gr

dmSrRSERERTYL b %?warpﬁeﬁSR@PmaF%X&Pm%Posulfonyl)Phenyl

%Mﬁkepfgpil39899£horé8hé%yqygkgggtyh 9! 9L clorophenyl group, a
cycl 6pentyl “group, a cyclohéxyl group, a

2—w%dp@myayé&opr@mhﬁnxﬁwgq@upa 2- Bydhbﬁy@y%+fkuﬁ§ﬂphenyl group,

r I 0X but ra
%%(ﬁl&ffeyél g%‘ﬁf 38Ju f/oupg any drcglxl)?g)?(?lsopf)%ﬁ? rophenyl group,
& GHzhlard- B¥ﬂ1@é§ﬂ@p’k€ér@l‘le>@ﬂou@roap5 -Brémé-2- chlorophenyl group,
hydroxycyclohexg5 group or a 4-hydroxycycl ohexyl
¥

g\r Gqﬂgzhlo'ggr-@r@g h%rp}é]f SEBIR F pi}r OXgy éuﬁetaylphenyl group,
3 SE PO, e B S

gnmwp oa a-chtboheXymetdrdisnl femyéphenyl group, a 2-chloro-5-

(methylsulfonyl)phenyl group, a 2-chloro-3, é-difluorophenyl

group and a 3-chlecre-2, 6-difluorophenyl group.

More preferred are a 2,3-difluorophenyl group, a 2,3-
dichlorophenyl group, a 2-chloro-3-flucrophenyl group and a 3-
chleoro-2-fluorophenyl group.

The “Cs.;p carbon ring group opticnally substituted by 1 to
5 substituents selected from group A” for R' or group B (as
defined belcow) is preferably a phenyl group, a 3,4-
dichlorophenyl group, a 2-biphenylyl group, a cyclopropyl group,
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preferably a phenyl group or a cycl ohexyl group. 10
The "C3_10 carbon ring group optionally substituted by
l1to 5 substituents sel ect ed fron1group A" for R32 or

groghio?%ﬁﬁg]iﬁqg? "het %géb EEQED? gQﬁgﬁé% l group, a

dehiydedx ¢ @ Gorosy 1S atrvngt, ed Bth@ﬁ@ﬁyuynkabuﬁwﬂcgmdupg a 3-

artially or conpletely unsaturated) nonocyclic
BYHERBEF Kol o L PP 0 2har BY BESEY & IR Agoup: & 3-

B?&kgﬁ‘;?cféi@&h@lo'&ro% 'S%%?&F@xf’éfél‘i‘ﬂﬁ@yﬁ rBQFAf a 3-

hetero” at ons sel’ected ron1n|trogen atom oxygén a
hmdrs&y¢ymlohﬂxyﬁ goup bused4rhngratyew distedogyolps,

; C3:10 carb
PPt BERSERe, PR AraRat anEranet ByeTRndad Sanangopheny]
a@bappca Ch-eo {1 IRAl RbupPNBL LPEBopoMA galdhpeveatgdlobutyl

fused heterocycle). Exanples of the "saturated
ﬁﬁﬁé@yc@ i eV GLORSTatle GTOMPEOT NBnBEF beh et e IFOyEY | BOTe

| o y di,ay

PRt S h e T A bRy B Sroupi i, an
inidazmhdeOyhogmmbpn alpgrgmampcbpnMOqaLdypsuhsi;SHHed by 1 to

i oxol an roup, a 1, 3-oxathiol anyl Qup, a ,
S SBPE s ted EROABFPOP Bl Giodp. o K is preferably
Bl ﬁéh?lngioﬁﬁcBHJa %y@lBﬁEQ?lngkoﬁﬁoup a
t et rahydr opyranyl group, et r ahydr ot hi opyr anyl
§ooup] a 3o di oxanyl group, a nor phol i nyl group, a

thionD hol.i nyl _gro P 2- QX rrolidinyl

2- oxop'§8r|%?%§$é%%t;hn LoxP o%%épﬁe?lgrly grg&%d From a

2a6udhpx@pbPaiiditiat@tioypnahddihe pdeialllky ©ﬁ:6bbﬁﬁ1t38ely
pyrrolidinyl group, a piperidinyl group_ or

a
h}aﬁ%hemwﬁ WYC%QCE%%W@@%@ R A
nb cy
SEROCYELLG) AP S4,p RIS YLl ) hutorably 1 o ¢
hhtenglatpmnuﬁelﬁtUed dabmlyhtgogﬂm ateord,, Zm@ghpdabom and sulfur

oxoi m da oI oup, a 0 a dia

oFBp e asdl bl Hrobhe Rrterdiictis o &udgd ring of a
thi, Az $Horg e rB, sémecté@tf‘i'éﬁ%éﬂzéﬂ'eouﬁ c@opentane and

1, i 4-triazolyl group, a 1,2, 3- trlazonF gr oup

t:ert:ilalzex@/me sl 5, ea NELRIACYZAE] saersinafitaum, soalerlmea to be
OXBALAZOLYS S MRl nbrdrdcllhafli azolyl group, a 1,24
Examplies of the “saturated monccyclic 5-membered or 6-
membered heterocyclic group” include a pyrrolidinyl group, a
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
dioxanyl group, a morpholinyl group, a thicmorphelinyl 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.
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t hi adi azol yl group, a furazanyl group, a pyridyl
group, a 1lo pyrimdinyl group, a
3, 4-di hydr o- 4- oxopyrlnrdlnyl group, a yrlda2|nyl

) 1, 3,5-t
i oz BReRY LS8 Ot SATHERRGR TPBURYCLF Sy TareRgR oF 6
%Eﬂﬂ@re eh eré%ﬁagiéobkgﬁb”giﬂépudé é”ﬁ?%?dﬂyﬂ g&bﬁﬁp a furyl

0Xazo group etc.), an isoxazolinyl group,
ghbapplanymlenymugrqup,lﬁn|$mnﬁaaakylrgmoqyw3@pl &- dlhydro 2-

XéiﬁXga%rﬁyﬁyap%ghoxo 282%& gr éﬁp, a diazolyl group, an

bxhz819X0g §$ﬁ¢fﬂﬁﬂ“ﬁﬁﬁﬁdtblygrQﬁﬁuﬁﬁdatﬁﬁiézdmyl group, an
Preferred is a pyrrolyl group, a furyl group,
thPehybzgrpLipgrQiP,i @ éaieﬂytrgaégbylag§8HEaZ@|Qh g?oEElaZOlyl

Bralh drtse Al Bl BB R HR 2 12

3x@&@a205yﬁljwmhﬁﬁuianwl4 ghoagiszohyl group, a 1,2,4-
1-di oxo- 1H i sot hi azal yl p. Exanpl es af, the
thasgdarelEl iR o diger RUFLBE SR 7 RIGIAAY I GEGHS, 2

gsr_glmﬂ.dgn J[‘dl]hp 9roup 4 -3ihpdebyh-S£ o8P inf-dirdal Yroup, a

oup, /- ‘group etc. an i soi'ndolyl group, a
by%lﬁézdnmldgmu@s-ad|merzswﬂ;dgr9upgr@ub H-triazinyl group,

b f
AnERIHR AP LY. GO, 7 BURSBPOTany| Caitp ErarRayolapyt ovoup

@d929|YLoﬁéﬂﬁIhnyﬂ1gﬁﬁ@@ﬁnagbﬂéaﬂyinglOgmbupa 4-oxazolinyl
benzothlophenyl group (e.g., 2-benzothi ophenyl grou

groppngbehi ophe g oXs nYﬁ BERYBL h# ophErRAL %ﬂ%ﬁJﬁrogp' an

| @Qﬂ&ﬁ%%@ﬂ |
%%%tklag g9n§f §8§ﬁ§$5y5 99@ &geggbxazolyl grour%bzL group, @
eeexb 2a5gamﬁyﬂiffuxﬁq%l @m@up (g % ;1= dibimﬁmﬁﬂﬁamibdﬁyblyl
roup, 4-benzi azo r enzi m 0 ro
SO aRABERS of S ol S TBESER L6, §. PYSEBEND TR oFy LUy
%&%;& 4- 9&969§D'@E&l@4 =)y QHﬁda%oD?!JZ@i&h@,zoi Wyr@zelgl group,

35 indolizinyl group, a quinolyl group, an
|ag0@uano&yﬂ group;, %néﬂ;qkazodwﬁyar@uaro&cﬁhﬁ%ﬁﬂ%ml group, an

gﬁﬁﬁgﬂﬁﬁgﬁnggﬁgﬁégyL l&?l %ﬁpgé'n9X§|$£g|2gg‘&ﬂﬁyd@ofuranyl
Qo bzl ayh, mr@moﬂmrsmyallagbmym gacwb eri di nyl

gr oup, i ndol i n group, ~an |30|ndoI|n J, ou

5,6, 7, @@“@éﬁﬁaﬁﬁd{%m%%ﬂ RfteFpcYsie §loush Hhanfbe an
b SV Ao Wit 3-indou azoup, 4-sncely)
mﬁmsz173hddoXplygroqp(Bnm Ja 3ndigethgbinedioxstpyrE dyl3-
%&%&%&oﬂ1?3§aioxoisoindolyl 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
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 benzothiazelyl group (e.g., 2-benzothiazolyl
group, 4-benzothiazolyl group, 7-benzothiazolyl group etc.), an
indelizinyl group, a quinolyl group, an isoquinolyl group, a
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et hyl enedi oxypyri m di nyl group, a chronenyl group, a
chromanyl group, an isochromanyl group and the |ike.
10 Preferred is a fused ring of a saturated or

unsat urated _nonocycli.c 5-nmenbered or 6- red

HetzeFléE‘yéF% ATRK A HERAd e ITPHR, 2 sPRERT* r} , BRUP, 2

ng&hlgﬁgypgréhﬂmaQFQﬁ%h%@ihygrQHQU Aa phthala21nyl group, a
benzothlop enyl group, a benzoxazol yl group,

o zicRiidarpl ygroup,owp puaibyhzgrhipz ok yﬂ:tegtrlcmplyla group, an

henzol. 1 di oxol vl rou nd 5 the 0] The

ARRPL By Lor e S e PeRat ey Sab it & ) Fh o &

&lél&&bhyuea@ﬁus@iflctcﬁdaufp:om ar, ouB, A—twratrt},mroqumolyl group, a
e

above-defi ned terocyclic_group" optiaonal
Suzeriuted: pytatrahysircayippéier gpPyPa @ dpesizo[l 3]dioxolyl

i tyent t o] f| gr oup
i&gﬁghdglgc eéﬁéﬁﬁﬁﬁéugg?&?gggg ¥ﬁ terégsgfﬁc
@m@ypenediﬁxg@@himxﬂlnyﬂh@rpuputaouhrﬁmenﬂﬁﬁgﬁaﬂp,oa chromanyl
not particular] ted as | g as. |t is a
SEOSPr t R abPeC amy ITPHE 2REt ERBCYEFFc group” is

pref er ghley o2 -BANPS YL 16 2P MBILLECUCLEL GRS b GinkaPurated
2 hetero atons, or a heterocycle which is a fused

mochatluheSﬂwmmd @rhérmembyce@ heterecyddensegea benzene

h h |
SR SEEnE TRy ¢ F%s 10GhEVE HERLS, A AR Yrow, o

gﬁ@u@tﬁlopHthﬂQﬁﬁnﬁg @Ntkﬂhbﬂaﬂulygrgmwupzaa benzimidazolyl
plperldln% gr oup phol i nyl grou a pyrrolyl
@rr@&ﬂﬁf ebw%}aﬂolgﬁlo@goua 3%9?%@51 Yrbigxolylogroup and

Woyh sgeoup, a 3-furyl group, a 2-thienyl group, a
§ thlenyl group, a 4,5-dichlorothiophen-3-yl group, a
Joa20]2,5 dihydrofuran 3-yl group, a

RERUC AL RESTROLT AN Sy

%un:,@t%éehyg s@ﬂecﬂfé&'ﬁjroﬁ %rb[IFdﬁZOléx"tk% Qidverdefined
4 I m dazol group, a pyrazoly rou 2- oxazol yl

maproays{i@oqm’wpgrl@@plla Qubﬁth’(‘zléﬁ%ﬁi bwyrlode, Sa
re etrg ilzo!lywl; g.'gouﬁibs%l%u@(lgl dé%lgé‘?é@ fdl.ﬁon?’é:h above-defined
uoroperdln 2 Or Opyr i A

g‘rgtwnp ar3- aﬁdCthﬂ_‘LrLQie"& falnuah@pysstﬂtﬂtady‘rhegfemmycalc group” .
5-di ¢chl oropyri di n-2-yl rou r|q¥l roup, .a
gr;g@@ggbyp,d Q@:pqﬂlgiqguﬁ §u stltutl n is no partlcularly

limited as long as it is a substitutable position.

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

Examples of the “heterocyclic group optionally substituted
by 1 to 5 substituents selected from group A” include a
pyrrolidinyl group, a piperidinyl group, a morpholinyl group, a
pyrrolyl group, a 2-pyrrolyl group, a 3-pyrrolyl group, a 2-
furyl group, a 3-furyl group, a 2-thienyl group, a 3-thienyl
group, a 4,5-dichlorothiophen-3-yl group, a 2-oxo-2,5-
dihydrofuran-3-yl group, a 1,1-dioxo-1H-isothiazol-5-yl group, a
4-methylthiazol-5-yl group, an imidazolyl group, a 2-imidazolyl
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chl oropyridin-3-yl group, a

2-chl oro-4-fl uoropyridin-3-yl group,

a. 2-chl oro-5-fluoropyridin-3-yl group, a

2, 5-di chl oropyridin-3- yl group,. a

JreHPord- B-FHFRZeRYL @FRYB: yR §TBlFaz0lylg 9rgup, @ pyrazolyl

QFS%P%’PX&&&I{B 31y G r3hpuUPs é‘—f‘scf}k/a{icﬁm _r%%%’, 8 2=thiazolyl
uotr opyri di n-4-yl group, a 2-chloropyridin-4-yl

group, a P-isgdthdeaolyil gooupyra dtpyeidylgoeepp,ad 3-

3-difluoropyridin-4-yl _gro a - a
SL30Rr SORA I B H Gy 50 SuR Lo P D RoY o gF PP -2 3
AnYbr 8t QUPL u - obydlaaho 26y yps@pyrd &, F4Hyh1greppridin-2-yl
2,6 15 dichloropyridin-4-yl group, a
gr@npor@-%:mz@qgnlu@rr@ppvi di A= Alyerogyg@in-g-yl group, a 2-

: -3,5-djf]u ridin-4: rQuR, B33
?F?P#ﬁ%ﬁ%ﬁ%ﬁﬁ{ﬁ7#}4%§$Bé{ogp?~§hf$réL4nﬂiu6}o%y§1gln 3-yl group,
2, 3-hboietF-af lutacepyiddhr34y Y| gramup, 23 52-dintdbybpyridin-3-
group, a 3-indolyl group, a 4-indoly roup, a
7-i HABYE i‘;r%‘tﬁ?,l0502-6555558159531%%?1%‘?%&/3, gfoup, a 2,6-
ﬁigﬁﬂé?&ﬁﬁ An-20.9r e4Bupd Z- hepzefdifamtogy, oupp-a
2- benzotni ophenyl “group, “a 4- benzot™hi ophenyl group, a
7lhengpyhidiphelyl group, a 2-chirwdnydaiici-@-ydr gupura a 2-

4:-benzi m dazol yl draqup, a.2-benzoxazplyl,. grou oy A
A RS oAy a4 T Lo RS o Gy By Ridin-a-y1
Bepap} hi az,0d-ydi GNP pyaidihenzet hpeagl yla @r,opicaldrdbyridin-
benzot hi azol yl group, a 2-benzo[1, 3]di oxolyl group, .a
A-vbearonn, 3 d-whdiopo-§rédporap st Ky ¥ 131drERe| §1 2 6~

- . 14ike. "het gr | Gy QI TR
AEPHERRRAH s 0 ofBRp 1%, 21 @R SR goropyridin=a-yl
gebapt esl I+ram ooy SAdifanoRippridarotd- B (Geoutef anéd3, 6-
30.hel o i s, preferably a norpholiny rou a Vg
EF&E%H#{%W n—gl_—)ya. 5%8&3; angiﬁnﬁaéz—d%ﬁr%l&?ﬁpé{ﬂdm"*ﬂ
%rBMde¥|2£HﬂHHl§¥ Rotp, PaNZ0t RiOPhe oy, 0uP 4-Theolyl group,
"heterocyclic group optionally subst it ut ed by 1 to 5
suBsindaknt symeiecieed-bPeoar§ubapy N'gfaip R3L 4obeRzgfpsanyl

BEShS R en el Bk, LA AR Boue. = o
sdhsbthusienpel geigd &r grbbatkegeivpticamlandogioup B-

gas defined below)" is a Cl1_10 alkyl group optignally
gBSiTidR 2Rl BY FBWhs @i fUBRDESTidTile iU £he~benzoxazolyl

ag8ﬁg;d§fﬁlﬁgh£J¥§28¥§l %EBHB, a 7-benzoxazolyl group, a 2-
benzothiazolyl group, a 4-benzothiazolyl group, a 7-
benzothiazolyl group, a 2-benzofl,3]dioxolyl group, a 4-
benzo[l,3]dioxolyl group, a 5-benzo[l,3]dicxolyl group and the
like.

The “heterocyclic group opticnally substituted by 1 to 5
substituents selected from group A” for R' or group B (as defined
below) is preferably a morpholinyl group, a 4-methylthiazol-5-yl
group, an imidazolyl group, a 2-pyridyl group or a 2-
benzothiophenyl group.

The “heterocyclic group optionally substituted by 1 to o5
substituents selected from group A” for R*® or R* is preferably a
pyrrolidinyl group.
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and the bel owdefined "group B", and may be an
unsubstituted alkyl group. The alkyl noiety is a
straight chain or branched chain alkyl group having 1

to 10 carbon atons, and specifically a nmethyl group,
QﬂﬂZéﬂhyl group, a propyl group, an isopropyl io group,

a but Wy, OrQUR, Ak SURWYY o@ft98Ral By SEEoHHHiltegt ®ypl 2o 3

tert- butyl group, a pentyl group, an isopentyl group,
subbtmtmﬂmybbaeyEcg$@uﬁromihahgggw BESPYRNG r STRUP (as defined

S50 BB S o S SRPELINLRY Sl tting o

éﬁB@HlﬂﬂéﬂﬁRs)aBelé@b@dyfrdﬁ(ﬁhé a@o&eﬁﬁéﬁyheenthalogen atom”
group, a 1,1-dinmethylbutyl group, a 1,2-dinmeth Qyﬂy red
e évelpwsd@m%w HEAR Brodpd Bay. BEnlpuisHostitute

oF t g d
%&%ﬁ%ﬂﬂfﬁ%% EXFp%%E 1§¥%uapqﬂ a %QQBLg?Fn%?aipFﬁﬁﬂ%ﬁanche

oD, alkyl, axauprhaeihqlbrmpwm gﬁmbpn atomst hyhd specifically
I-nethylpropyl rou grou an_isohepty

SR B9, BT nSE R AR, PECRYE. BT RBny e =P !
gf » B phtdl ngﬁthA@eiﬁdBuﬂyrﬂg%ou@, a sec-butyl group, a

nethylpenty group, a 1,4- dlnethyIEentyI grou
vellt -l ignetipy| BUPGREYF oTfPURR BN ASOPERE bt BYPERM

%@éﬁgﬁﬁﬁ%yéugy% é;ggﬁ?h¥£§§%§%?é¥ :#%bhgléufgﬁeth%lpropyl group,

4 251 -aiimdpeniropglogpous, la e]t,@-ld-lﬂtelmyhplrbpyyl googup,a tert-
a l-ethyl-3- nethyl butyl grou

Qe@tm@m%t Ry hEEY Y| g@@%p a%\ lfoh&xaﬁy%etlg?r §r bupethylpentyl
yI 2, , 1 ’

%rgﬁ opyH’%‘ ?ﬁkpﬁgggggy %ﬁﬁ%& a 4,%~dimethylbutyl group, a

1; Bs@memwlhutmt bybppopy!| 1- m;butazll groupet Ryl peopyd—1-

gr oup, -tetranmeth ro

’i}eﬁ"wwlb@ﬁﬂupgr Gug eshgi/ig Hﬁtﬁﬂ%%ﬁ’ﬁbaf gllpgr%u%),l 2=

@Plﬁé%ﬁ@cgydﬁﬂl gFoignyh 9 9uP-t Bindaeanyrogiauprend, tel-ethyl-
, reféerred is a straight chain or branched

&hraehhxalm;apsgr @muphaau hePty} s3I %Rar 3n 180eFELYL group, a 1-

ul arly refera éﬁﬁ% haia.al kyl 1gsoup
ﬁﬁé {;hfi 3530 Y4 b6n é oﬁ%ﬁéﬁﬂ}? |tﬁ%] u%e 83 7
Qﬂﬁéth@m@{tﬁu b;&tdutput kon, Bsdiredtipargdrdaylamirpubi mat &dé-

l o as is a substltutable 0 |t|oqd 04221 T
dgm%ﬁ@@em’@/la GoBp Eoht ar AT T ;@&\Féf CHBy &
2rife AV ARSI Wk U0UR @ptz',@n@ﬂme@msadtwt %‘i'ob)b,latg 2,3-
trimethylbutyl group, a 1,3,3-trimethylbutyl group, a 1-
ethylpentyl group, a l-ethyl-2-methylbutyl group, a l-ethyl-3-
methylbutyl group, a 2-ethyl-l-methylbutyl group, a 1~
propylbutyl group, a l-ethyl-2,2-dimethylpropyl group, a 1-
iscpropyl-2-methylpropyl group, & 1-isopropyl-l-methylpropyl
group, a 1,l-diethylpropyl group, a 1,1,2,2-tetramethylpropyl
group, a l-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
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substituents selected fromgroup A", the above-defined
"heterocyclic group optionally substituted by 1 to 5
substituents selected fromgroup A", -ORa4, -SRa4,

- NRadRa5, - Ra4Ras, - SO2NRa4Rah,. - 6, 1 ..

PRRAHORAE S DRte L LORR A D e LAY 1BiLRg @9 Long as
i AReS CORp s titeaibleRpdsapdoR a5 are the same or

different and each is a hydrogen atom the

defined "Cl1_4 al kyl group”, the above- defined
" C3-10Lgcard | g gr.oup 1.0 d%HRf U A i e
to 5 %%%st tdinﬁg g& éc gghkrgﬁ#%%%up A&ﬂﬁik§ﬁgg adfined s
5 abewebdef rheg Jouhetpriongdlycsgbsuptwptd dnalll o 5
substjtuted by 1 to 5_ substituents selected from
SRR SN FREE 1PS FRETABEURE dof1 ddE 2PEY3o8f ky?d
gﬁ@t@f:»o#éﬁ@b;%% %Ekﬂ@gaif?'é&é?ﬁrﬁﬁédr bPg10tQUs
optionally substituted by 1 to 5 substg%uentg4sele%£%g
svbst iy Aelectede fapoveredd iAed ~Oreterddyc iR R,

2t i__ M0 S 46l tu asl t a8UDSt el 5 _ a4
SOV f?’@%%r%up AR [’04’3@%@%@ SQRCE VA HGRES, ~coor
10 hRe! ugeSgobydr oxy group, a methoxy group, an et hoxy
group, a_propoxy,.group, an i Sopropoxy group, a ,
vaereHutoxyalR otip aFe ElMe 3amge Or2giEkgRphesRd adkRis a
N [.C d w _t I I %BM " rﬂlijé)’ b _
e i R S0E0e0LERres, ) A L5040 b
tsbpnepy'Guf aaybogr olpy grdvgr tpbabpksuyf swyst grungd by 1 to 5
and the |ike. anpl.es of "-NR a4Ra5" .include an amn
G CIPTE AR AGCTr BERD 2 elhyTHnTHE G dap e
15 PROPYIAFAO IR 3Pt ibAAPL PPYhFE NAFO WY, 1ato 5
tert-butyl am rio group, a dinethylamno group, a .
gives hit anto splegsedadrRNeghgEP N Tetdiyd &m i gihsuploxa-defined
\= et - N ) am. no p “ :
T abr 55y IRy s P Pas fihed, Cao carbon ring group
Bebedzyl FN-smidnltaniedobgr dupo ah tsildee Itueat s84eExanpd eSrom

of ' - CONRa4Ra5" i ncl ude a carpano Iqég‘ yp, a ,

REPHD | A Mo ddth mpvegrshpnedn &t GoeasBaHy! opticnally
20 BUBYPit a@ﬁﬁpﬁ!%@ @oﬁﬂbggﬂﬂﬁeﬁ%énﬁéléﬂied from group A”.

I sopropyl ami nocar bonyl group, a

{@423Dut yl am nocar bonyl group, a di met hyl am nocar bony

O ouP pafp e A ATAOCALOAN. U RYBxoR) group, a methoxy

group, an ethoxy group, a propoxy group, an 1sopropoxy group, a

tert-butoxy group and the like.

25 Examples of “-SR*” include a mercapto group, a
methylsulfanyl group, an ethylsulfanyl group, a propylsulfanyl
group, an isopropylsulfanyl group, a tert-butylsulfanyl group
and the like.

34ga57 include an amino group, a

Examples of “-NR
30 methylamino group, an ethylamino group, a propylamino group, an
iscpropylamino group, a tert-butylamino group, a dimethylamino
group, a diethylaminc 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




10

15

20

25

30

group and the Iike. Exanples of "-S02NRad4Ras" i nclude

a sul fanoyl group, a nethylam nosul fonyl group, an

et hyl am nosul fonyl group, a propylam nosul f.onyl

group, g@lmh3QRT 9PYH AIESKESF 0N L1 GO UD.catbafioyl group, a
tert-butyl am nosul fonyl group, a di met hyl am nosuffonyi
getbplanindéathboyd winigresy, f enyethybapinerarbonyl group, a

N- et hyl : N- et hyl anmi nosul fonyl ., _grou nd the like
Byt st el Mt e AnCRRORyf s R T grove, o
REPHBAYY 1 af @bt ricoriil Wirblpyr 8URI méth ¥ IselHotaYbonyl group, a
g(gég, a pivaloyl group 15 and the |like. Exanples of
di _ztﬁm@@pcawhq q%@uﬁeeﬁylHnm$ﬁhxﬁ1ﬂnﬁtnylamlnocarbonyl
ngggogxaagggqhg&gup, a butyrylam no group, an
’sobutyryl am no  group, a pival oyl am no group, an
N- acet gkambbes hyf amsmNgiedD” iandudeeal skefaddyl group, a
Exa es. of "-S02Ra6i include a t hyl sul f onyl grou
glﬁtggkﬁ%}’r%?ﬁ Ylgﬂ&@ﬁ?raaﬁrﬁbk}?gw R Terddp ISHBf a
LS8Ry PR bk OFH 10T , aahel kahHb N s ifRiavh reRQuP ’
gndﬁ?he I'1ke. Ef%np espofa"-N§g§Sd¥éa6f'include9a grevp, @
rerhybsty Iamieailfonygr gupupana et ing thiy faorylogmilfonyl group, a
r.Q a propyd sul fonyl am ng_gy,ou n .
%ggﬁﬁ%b@mihﬁ q¥% ﬁ%O&POuB? g— é%hé%iﬁiethylamlnosulfonyl
ﬁ%ﬁpﬁ%"’ﬁmﬂﬁ S0l Tapyl ) am no group and the I k
met - met sul fopyl )ami no group and the |ike.

Exanpl Esapples tOR°nc | dnfel uslec 0 8%§tYyr 9P @ propionyl

Xy ) r r Qup.:

TE e o o 38 FLOBMEA Ao BB Rlov] group
eedt tBO biktexycarbonyl group and the |ike. Exanples of
"-NR a5000Ra6i ipnc|ude,a et hoxycarbonyl amin rou
an ot RSB EB YT S b T s ol CarEBIgT S rgtoup, 2

k8 Pon flak SRPT jcar BaRylLamhRongr a ah€hkobutyrylami
Eut%x?%grbpnyléﬁ?ﬁﬁygroup gng t he Iif%#¥35a[0424]u.yry amne
Exanpl ez pivalnylaiive gertibeonad NGicdtylaNkyletyydapino group
gg&igﬂﬁliykgubstituted by 1 to 3 substituents sel ected

rom "halogen atom and the above-nenti oned group B"
i ncl udexampBédydt 5 -FHRYF” ancetiby! a ooty ] AulFoppyl group, an

roup, an isopropyl group, a
%thyfsulfonyl‘%rgﬂé, % prgpylsulfonyl group, an

iscpropylsulfonyl group, a tert-butylsulfonyl group and the like.

Examples of “~NR*SO,R*®” include a methylsulfonylamino
group, an ethylsulfonylamino group, a propylsulfonyiamino group,
an isopropylsulfonylamino group, a tert-butylsulfonylamino group,
an N-methyl-N-(methylsulfonyl)amino group and the like.

Examples of “-COOR*” include a carboxyl group, a
methoxycarbonyl group, an ethoxycarbonyl group, a
propoxycarbonyl group, an iscpropoxycarbonyl group, a tert-
butoxycarbonyl group and the like.

Examples of “-NR*COOR®**” include a methoxycarbonylamino
group, an ethoxycarbonylamince group, a propoxycarbonylamino
group, an iscopropoxycarbonylamince group, a tert-

butoxycarbonylamino group and the like.
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butyl group, an isobutyl group, a sec-butyl group, a
tert-butyl group, a pentyl group, an isopentyl group,
a 1-nmet hyl butyl group, a 1-ethylpropyl group, a
2-et hyl propyl group, a 1,1- dinethylpropyl group, a
i@%ZﬁYnethylpropyl group, a tert-pentyl zo group, a

hexyl S&Eee vBLRAHRAE i 8nda MRENy| Reryy!
group,gkgMglﬁgg?f yl G%y groﬁp? a 132%d|nE%hy Eﬁ#@l

gpbmpnahlﬂ.éhbstuhﬂtb¢lbutyltgrbLﬁﬂbs;xpu@pﬁ§|§gﬂ§pted from

r a l-et -1 - net hyl propyl Q "
% g?&ﬁ Q@%ﬁﬁ)/ﬁ’ %E %oﬁﬁng_ﬁoq&i ggtpdutprB RG Bcri% a methyl
E@H?h an letth tdﬁdﬁ%thﬁ|ﬁk©§yl GFOLp, ah ls@bh¢byl5group, a
yl propyl group, eptyl group,. an isohepty
jrioup, IRoUP, rast Mysceseyl GFBWR; & SSakNtYet BFPPent 9| tert-butyl

| pent.yl L .
SRR Ao T DY BE Kor YR sy 2t neieyt moue
a l- étﬁylﬂifd;mﬂh%dﬂwm%l:qa?gefmhyhpﬂoﬁyl%gﬂmpneahyl,n)uty|

u a rrne ro
BirmehrPERRYS G, 2l12 3 ?Flilﬁﬁ?rrfgmf}mggypug,oapte5t~pentyl

%roﬁ%hyépﬁQ%% foters X aﬂ ls@h@%blzgﬂﬁhFYEPQLﬁktg Q#Entﬁl group,
V1 but'yl group, 2-ethyl -1 -nmet hyl but yl
gr dups daméthyﬁbq%&ﬂugppﬂpgreup,Zadlmethylbutyl group, a 1,3-

r —_—
%§862%¥§% éyikﬁ ;%rpp§F%th up,E¥9 ggbup, a l-ethyl-1
ek BOPHOBY l|gﬂﬁkﬂybpﬁgﬁihy2529m§¢mylpropyl group, a 1,1,2-

éﬁémgéﬁggzrg %5§$£832§|,a,géﬁglé%é§§fg¥g%bEYEggag¥ a l-ethyl-
— Y, g ty. r n _
SRRV bR T | SRRy BRo06 Yin AiiRet1N8RELD, a 1
?FtthEEﬁp?tﬁm@ugywauL,l&ﬁﬁhbohpbp@wtybrqnqnp aa2l,2-
uor oet hy or.oet _
@lfﬂpaavéa%%ﬂ %?%Jp 3033 ém‘éﬂﬁ%}@ @@wgrgoﬁ%’up? a4
u?ne%h&i Ehtiel chfﬁcmﬂ & QUE,,zathéﬂm Ihyro@poua, 121, 3-

-hyd fOXypfopy group, a 2-hydroxy-I- nEtherthyI
gmmpthalﬁuhybrwp]. pdu,ﬁeehyrwﬁwy?gb% groyp, a 1,2,3-

LT R 8100 R o

%‘th);({db@ﬁ’i?ﬁn@iv’éu}ﬁﬁ Lricrhyd -3- iﬁg!dhpx}ytpteyll yiragoup, laethyl-3-
2, 3-di hydr oxypr opyl oup, .a_ 86 2, dr ox butyl
Gesby Loat Y1 hgEPeRy -3 - W&x}n@?ﬁ?ﬂ@ﬂ‘@f pZ &~

%ﬁgﬁgggéﬁgth€?§@%t${qg¥%ﬁ%ﬂagp2 ~8iethylpropyl group, a 1-

t-schydpexyendyhylPeamtlngrouppy b 1giseproryl-1-methylpropyl
%r%h¥groxxnft Xéghéig%é%JEEtg%lBrogyi,gfffthé%fgmethylpropyl
group, a l-isopropylbutyl group, a l-ethyl-l-methylbutyl group,
an octyl group, a nonyl group, a decanyl group, & fluorcmethyl
group, a trifluoromethyl group, a chlorcethyl group, a 2-
fluoroethyl group, a 2-chloroethyl group, a 3-flucropropyl group,
a 2-chloropropyl group, a 2,2,2-trifluorcethyl group, a 2-
hydroxyethyl group, a 2-hydroxypropyl group, a 2-hydroxy-1-
methylethyl group, a 2-hydroxy-1,1-dimethylethyl group, a 1-
(hydroxymethyl)propyl group, a 3-hydroxypropyl group, a 2-
hydroxybutyl group, a 4-hydroxybutyl group, a 2-hydroxypentyl
group, a 5-hydroxypentyl group, a 2,3-dihydroxypropyl group, a
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5 (hydroxynet hyl)-2-net hyl butyl group, a
2- hydroxy-| - phenyl et hyl group, a
2- hydr oxy- 2- phenyl et hyl group, a 1-(hydroxynethyl)-2-

phenyl et hyl group, a 1-(hydroxymethyl)-3-met hyl but
gr éu@lhmmxx&qu OTPHPdr Bx9TRYINANY BTt (ﬂydgpgﬁaetg% ethyl

§r8é{§1 e Ca Wf%foh@‘ydr@ggl%b%le%%u%wg '12%3i et hyl -
byﬁydmwmfsdmdutgﬂo gmoua, i ai SofmopdxyBenyydoxy pmeblyylpropyl

gg%&gth@llgul dlﬁEth % gggxgﬁnﬁést?y%%p 08¥| ugrogp,

géigéMeﬂh lsﬁo-@r—ﬁx@tfhﬁﬁ.ﬁﬁfbl Ok B4, & D-hydroxy- 1—phenylethyl
ylI - 1= (hydroxymet hyl') propyl “group, a |,i-dinmethyl-2-

bydupxy@rwwdrgmuﬁ pheny 2ethviet $5AUR- rwdrd%ygmfsymethyl —2-

g£ﬁ9§?%€9%¥%ﬁﬁﬁ%€Y%uﬁny égupfmé%EQJ.g@p%%th§lbutyl group, a 2-

tByhyl - hﬁdbﬁﬂyﬁﬁ%ﬁgﬂmbhiyz @B@ﬁgﬂkﬂﬂ@thﬁﬁmmy iamethylpropyl
3, 3- dlnethyl-l drox met hyl ) butyl group, _3
grpﬁydr@xlyn%tc}m% ﬁry’ﬁr gfié%yp%opyl gtoup, a 1,2-dimethyl-3-

t -
T g e A
démhyh§h+Ifﬂ@HhﬂﬁﬁqﬂyeghgmpprapﬁlZgroup, a l-ethyl-3-
net h Isulf et hyl gr am noet h p _
SR IR A EFe: y POV OLBY 5L o BRIy, Baguer @ 1

atRy1CaL Poxyed Met@fqum@yz %%@@XY@TIO,W—I(&M%@'J. -a-
3- carboxypropyl group, a car | met h group

Bydapbapngpz&rgmoqgno@pl 3-dime by brd oRYLhgFOUP, a 1-
g l rou
SRR AT BT Bt Ror, Pk ol BBy grou,

QF@uﬁyl BrﬂﬁﬁdbdgyﬂéﬂmyllHEPhythglbmmylegroup, a 3 3-dimethyl-1-
2- (et hyl sul fonyl) et hyl group ul f ang
SPEEBoX e HyY BrR OSSRy ndt Eyﬁiﬁw Ay behey1 group, a
[ R u teft hyl ,
di HEFa¥1nOSS€?&E ﬁ?ﬁ@t@%ﬁ ﬁEnQQP Prode ! & methoxymet group, a

buty met hyl "group, a 2-¢( ‘acet yl am no) et %
@Pmaphoayeﬂhfi(gnﬁup¢Iﬁumbmhyﬂaniﬁ@nrﬁmgﬂhxﬁ(QH§UPa a- 2~

(et EBV i%\zﬂ P%ﬁ?ﬁ}perglyq)g 9%}921\}/?)” g gp%ln?&%{]zlyggr%ﬁl%uﬂa 3.

ﬁa@ﬁ@emkﬁyﬁwﬂm%m Fodp, bapbeiybyimeinyl o, aa2—
- di chl or obenzyl” group, 2-hydroxy-2- phenyl et hyl

gzla@stppxyatbybl @lﬁ@mfylm@ﬁwwbgﬁwsopﬁl @@L&ve@l%@@ﬁﬂ’xypropyl

% grou _ﬁ%&ﬁox %&{&Ab éoypcaﬁ:amoylethyl group, a

€ro exy 7 group

' keehguahenut@fbén&}méﬂmwdrqxpaphyh gtmmuhykﬁmlnocarbonylmethyl

o, 8 22 PheBRbaTe AL Gthny, BRoup, s 2Yofoplopyl group,

%e%é?ﬁpiQQD?@nﬁiﬁgﬂH¥ﬂ“6rd%boUBaZa(methylsulfonyl)ethyl group, a
sulfamoylmethyl group, methylaminosulfonylmethyl group,
dimethylaminosulfonylmethyl group, a tert-
butylaminosulfonylmethyl group, a 2-{acetylamino)ethyl group, a
2- (methylsulfonylamino)ethyl group, a 2-
(ethoxycarbonylamino)ethyl group, a benzyl group, a phenethyl
group, a 3-phenylpropyl group, a 4-phenylbutyl group, a 2-
biphenylylmethyl group, a 3,4-dichlorobenzyl group, 2-hydroxy-2-
phenylethyl group, a cyclopentylmethyl group, a cyclohexylmethyl
group, a 2-cyclohexylethyl group, a 1-cyclohexyl~-2-hydroxyethyl
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2- benzot hi ophen- 2-yl et hyl group, a 2-norpholinoet hyl
group, a 2 s (4-nethylthiazolin-5-yl)ethyl group, a
1- carboxyet hyl group, a 1-carbanoyl ethyl group, a
1- carboxy 2- nethylprop

rou
SHr SR | L E AR LB Behy B By dat o gyope: @
0 2-pyridin-2-ylethyl ,
%H%hydroxynEtﬁ%??ﬁgﬁkgrgag?%% hj? é?gﬁb}na -ylethyl group, a
1- imy@amlwﬂemwthﬁ cmetipy | & ubérastiNimriey-2gydupthel 29roup, a

%qgés%g XY ﬁéﬁ%ﬁi F%g?ie¥ﬁ§géhé% ﬁ%ﬂﬁafilnoethyl group, a 2-

244:11 ttawaz)ollm-(ah-ydu @xuﬁﬁt@yéﬁp,etdml @rduRyedhyl group, a
2-(imdazol -4-yl)-1- (hydroxynethyl et hyl. grou

2= ?ﬂrmﬂ@tﬁlﬂl@nﬂrﬁ% ghyue@sserst H)eé@wylprapaﬁpgrgup, a 1-
)

e P R YESuDy 4 Rt 2 e
mﬁdrﬁlﬂﬂéthmﬁro@lyQu gropp j omal+ ghysldestyirenhed ) bg-tetcaptoethyl
SERGRe T G HGFBERTE! - f ey ) BB gPK . Caroup, a 2-
EEHEWJ{YQI—OHEIdMﬁ{e‘%ﬁ?l?éQHPl FrAd prao@\ucagbﬁi#@ylaﬂ—

I sopropyl group, "a up, an isobutyl group, a
ﬂbrdr@wwtl'gxrldlﬁthyé Qrbllgor@eghyincbﬂmﬁp'yla\—i

L S e R L Gl héﬁétﬁ |

@h?@ﬂoxﬁn&ﬁmdrstml glOU§L net byt stiydrayphienya) ~1~
1- (hydroxymnet hyl ) propyl group, a 3 25 hydroxypropyl

GRRBOX mek Mgl e B U BFPUBr ofips R ERARAY LGy pent vl

| Z
Ui Per e AT SRE0RY | £ 5 B QU B oty | penty]
group, axd ﬂhdlﬁm&ﬁoxynethyl)butyl group, a
1- (hyd yl).- 2-met hyl .| .
Ty dPBRy iy P L oSt R A GRBepLcaredaRy 1 to 3
EhygF PxYLrRt N Yd ettt Ifoﬁuhé{io@érQ%on@ and the above-mentioned

2- hydroxy-l-p enyl ethyl group, a
aroyer Bk yf@: fheagl praferaplou® n'@tiJ—Y@-hQQPéRyn@ftl r@tbylz.group, a

R Gl e i g e M L
group, & tert-mitl @Wbﬁppyh)2¥ﬁyﬁoxﬁehﬂyl ‘@roup, a 2,2,2-

2-am noet hyl group, a 2 35 (dinmethyl.am no) et hyl
BT ERHBRORSRIEHY 195G Bup 2 4" éyég@xxs%ﬁ m, & 6 Eygggxyprowl

SrSR PR AR, s OUATIIY 2 s -
dimethylethyl group, a 1l-{hydroxymethyl)propyl group, a 3-
hydroxypropyl group, a 4-hydroxybutyl group, a 5-hydroxypentyl
group, a 2,3-dihydroxypropyl group, a 2-hydroxy-1-
(hydroxymethyl)ethyl group, a 2-hydroxy-2-methylpropyl group, a
1- (hydroxymethyl)butyl group, a l-(hydroxymethyl)-Z2-methylpropyl
group, a 1l-(hydroxymethyl)-2,2-dimethylpropyl group, a 1l-
(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-
(dimethylamino)ethyl group, a carboxymethyl group, a 2-
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group, a di nmet hyl am nocar bonyl net hyl group, a 2-
(phenyl am nocar bonyl ) et hyl group, a 2-oxopropyl group,
a s met hyl sul fonyl net hyl group, a

%a(r%k?%kﬁyifgfﬁ(ﬁﬂ ethyd- c%rr%wyP F?Hl ﬁm,g@téggbamoylmethyl

group, ~a net hyl am nosul fonyl e group,
direephy Radt ﬁ@lshzﬁﬂﬁ%rﬂwm’mlhgroglpo up methyelaminocarbonylmethyl

e R S L R A NPT

(@hbayyamm@cﬁwwnﬂq)e&mwl geoapp, aazb@mp'x}oggﬂowy&ou@, a
phenet hyl group, a 3-phenyl propyl grou

mﬁﬁgﬂxy%ﬁ@wl@% H PP, bapﬁerﬁryewmmorgfrld@ﬁhyé group, a
%uﬁfginSRhﬁéﬁﬁg? ﬁc%//% Lg{ ,8 %g Emeghiﬂﬁﬁﬁ.ﬁggﬁli Yo AP AT 9¥Bup, a

a cycl ohexy
dﬁmbbhgxyMaﬁb&g&ﬂan@mmémwylggmupp,aa tert-

S P RO B PRI Bou T Hp. AT Y i Ry L group, a

GL-QHBL h @l BENZM 1 LRHRN) 2 nyh MBLBY , a 2-
K hol?noeth I grogﬁﬂorhg g? 4bng%hylth|azolln 5-yl)

éﬁﬁgpxgﬁgnlponymzmcd@témly gppeperakibeynml aldoplp , groppenethyl
he t_.the ition and/or_substituted b

%&%ﬂ% g & o%}be’n%lr?ermpfyﬁ.c gIrP)L}pa 502 phen S‘.'Lbutyl gro¥1p, a 2-

B—:Lbhdf@xy}.ﬂletﬂﬁ}lh)dﬁid@w agBoupdlahzofw&r@m lgroup, a

(hydroxymet hyl ) ethyl group

fyeﬁgia%wmwla gz:om rhl Ehf@b?h‘ax)&f@%ﬁd’*ﬂa group, a 1-

t r I _
C e I et G B B PSPV ol it At ny1 -2
hy@hydyeﬁ@y@td&dQPWZa Ehegylidihyf- gﬂeﬂhyl\@hamptha 2-imidazol-1-
rticul arl r ef er abl e an opti cal
RIEEDE! oo D St SoRehspY D & Popnne &5 10
ablyho 0f QeR: 1Pt | pRAld )brSlebSZ-lﬁ nRYthik@oBin-5-yi)ethyl group,

substituents selected froma hal ogen atom and t he

BBEVECUhRRLY m@fegqe@dpr Bn fdkyRIgFeuprdstanstheteasbtheal~

X h opy. o

é Pé?ga I%’q@}n quéors%lqg% élllhe{/"%lllllfgg a%ﬁﬁr%glpéuspemflcally 2
@phiyanekyyl-awdrHyilletthed Byohp 0a 32-ispdsdsdt-uent s
sel ected from a hal ogen atom and the above- nention
JPESROBMS Y REL YL BISUPs ﬁréréhawchw%m%yﬂgm%bylpmwl

Rougt hyl19 ARG Lyoko Cl,19_

@ ouﬁ g%obp(optf%% F3§gzbgf?tg?g b?gg #glsggggp Y
éhbdroxnammy]s)ei?emee@yﬂbunyh babogesr & dm(hlydrbhgmethyl) -2-

BB%gi}%ﬁ?ﬁfgﬁﬁgﬁﬁgl%@%ﬁﬂﬁﬁeaﬂartlcéiafiy preferable substituent
is an optically active form, an S form is more preferable.

The “Ci-1p alkyl group optionally substituted by 1 to 3
substituents selected from a halogen atom and the above-
mentioned group B” for R' is most preferably a 1-(hydroxymethyl) -
2-methylpropyl group, more preferably an S form.

The “Ci-10 alkyl group optionally substituted by 1 to 3
substituents selected from a halogen atom and the above-
mentioned group B” for R*? or R* is preferably a methyl group, an
ethyl group or a trifluoromethyl group.

The “Ci-1¢ alkyl group optionally substituted by 1 to 3

substituents selected from a halogen atom and the above-

89




ig

i5

20

25

et hyl group, a propyl group, an isopropyl group, a 2-
hydr oxyet hyl group, a 3-hydroxypropyl group or a
cycl ohexyl net hyl group, nore preferably a nethyl

t hyl a 24 |
BarERontd SHPHR &Rt I aotoltyiis BPBRFTapoYZ4methyl group, an
EXBYD| @808, therdoysedrbhpg” awpissaigyl d ay2rR4

and R5 together with a benzene ring bonded thereto
hrerogee Haphtdrsiien- ai 8-1ygroayeremel 19968 PE426] The

L ax - e er = ' I

S e e e e S e e T
g8oupfot hen alvprepy@ngronpd phetvrderly ergferpblyaa methyl
saturated nonocyclic 5 15 nenbered or 6-nenbered
HéPePocycl e containing a nitrogen atom and
?nggfically i ncl udes pyrrolidine, piperidine and the

I ke.” [0427] The "5- or 6-nenbered heterocycle" . 5
opt i onBkéypies nedl the Réusedndimpy opgkenrllwifirmegeby R° and R

di acent njitrogen_atomis f the abqve- QN _
ERLBERDE 0 S EenRenT, ring han it AhARPE i FELbbR" REpnthalen
mepbesed e G-iTbered heterocycle containing a
nitrogen atom and specifically includes pyrrolidine,

Po#2¢]1 di ne and the like. [0428] mis 0, 1, 2 or 3,
d wh i 2 ; €5
an %ﬂ?m‘f-g i%:éfé-f%ﬁ\b%%%ﬁ R+ BBY- P81 e Qt%{%%hr%%% ¢ormed by R

differe e group represented
tndnkffatogbOUEO|wiRh tRE Gldjaeeh64nBitogdreratiom R4, RS, the

%B?g%@%@{; 3 t‘ﬁ-‘gtieg?)%ﬁ? :?c\:/?@zaclg%’p ’r ear esra%tl)llr)ét%d %E)gggyclic 5-
membered or 6-membered heterocycle containing a nitrogen atom,
and specifically includes pyrrolidine, piperidine and the like.
[0427]

The “5- or 6-membered heterocycle” opticnally formed by R°®
and R®® together with the adjacent nitrogen atom is, of the
above-mentioned “heterocyclic group”, a saturated monocyclic 5-
membered or 6-membered heterocycle containing a nitrogen atom,
and specifically includes pyrrolidine, piperidine and the like.
[0428] A

mis 0, 1, 2 or 3, and when m is 2 or 3, each R® may be
the same or different.

[0429]

The group represented by the formula:
[0430]

R4
R5

RY/
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R4 RRs, , 5 (0433] wherein R6r, R6.. and R6.", are
the sane or different and each is a hydrogen atom
(i.e., when mis 0) or a group selected fromand the
gbov -defined "group A", and R4 and R5 are as defined
{ 10 (0434] R4 is preferably a phenyl group, the
ahneyeiderined, Rhalpoenadkodt, déhinabamwist iisegre€rdbly a
al kyl group , the above- defined "halo Cl_4 al kyl oxy
group" repheseifi eftihgedormoiar ", the above- defi ned
f %S%f Ra2", the above-defined "-S02NRalRa2,,, the 15
58 deflned "-NRalCORa3,, , the above-defined

- SO2Ra8i, the above- defined "-NR alSO02Ra3i or the
above gefined "-COORal ", nore preferably "hal ogen
R al kyl group”, "halo Cl_4 al kyl oxy
grou al " or "-NRalRa2", particularly preferably

agonf 20 R5 is preferably a hydrogen atom

y R0,' a nitro group, the above-defined

"hal oggm.atonf', the above-defined "Cl_4 aIkyI gr oup”

t he above-defined "halo Cl1_4 al kyl group”, the

b@yqueflned " ORaI", t he above-defined "-SRal", the

above- def.i ned, Ra2", the above-defijned

wheeﬁmmaz .Pt meda%oveazs H@@.W QISgiNREFRAS" 2B each 1s a

€3 £ £ d
hggFg g% a %%|03E%$EER%$ or 49£$§§F*g$%ﬁﬁa, rom an
paet abu{rameyfmai erataiup Bifal agenR"atami R*Réré sas defined above.

grefe ably t he above-defi ned "halogen atom', the
BHId defined "Cl_4 al kyl group", the above-defined

R' 1d&r é%éfﬁylﬁeadEBEHﬁﬂ gréﬁﬁ“ tHY dR€e-defined

above deflned "-SO2Ra3,,, nore preferabl " hal ogen
dhedbgenlaten’, thed ah@ve—daifenpde‘r%r ablyyilhereune, othe above-

S5 BLATEA SRty biofy THEADEN ALOMBGL g ves v-ome, tre
ebdﬁregaefaﬁ@an v~ iINF RS0y er e f Ak - ddtdnede N -80NHY R¥ e the
g%g¥g gg%iggg :%%féCS%£¥1 éhéngﬁovgIE%figgée;—SOﬁ?Lﬂ the above-
defined “-NR*'S0,R*” or the above-defined “-COOR*'”, more
preferably “halcgen atom”, “Cj.q4 alkyl group”, “halo Ci-4 alkyloxy
group”, “-OR®” or “-NR*R*”, particularly preferably “halogen
atom”.

R® is preferably a hydrogen atom, a cyano group, a nhitro
group, the above-defined “halogen atom”, the above-defined “Ci-4
alkyl group”, the above-defined “halo C;-4 alkyl group”, the
above-defined “-0OR®"”, the above-defined “_-SR3, the above-
defined “-NR*R*?”, the above-defined “-CONR*R*”, the above-
defined “-S0.NR*R**” or the above-defined “-NR*COR*”, more
preferably a hydrogen atom, “halogen atom” or “C:-4 alkyl group”,
particularly preferably “halocgen atom”.

R® is preferably the above-defined “halogen atom”, the
above-defined “Cj-4 alkyl group”, the above-defined “-0R*'”, the
above-defined “-SR*” or the above-defined “-SO;R**”, more

preferably “halogen atom”.
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s defined "-CR al", the above-defined "-SR al" or the
above-defined " SCZRaSi, nore preferably a hydrogen
atom "hal ogen atont, "Cl_4 al kyl group" or "- SRal "

nore preferably.a dro m 04351 Pr rab
exanpl%§ Gpgtﬁi aﬁ&éepﬁgﬁ?Fgﬁgﬁ sﬁ%WQHQQd geﬁﬁgﬁy?nd each
95 04 Phypd¥d ﬁ%lo%h@lal Fh@pﬂ%% cgizﬂﬁfééi a‘h%lﬁ@@ﬂ?@h@xﬂ'&’l
group,” a, yl phenyl group, a ydr oxyphenyl group,
a 2- ekh ox:,qamgﬂo ergbdypa Aydragen fatmst.ohenpbogeodpi 1hed
2 3 di chl qr ophen I N e fLyo nyl -
ro]Uogen %} Hgﬁlt% %Eg?%og%%ﬁu%gl dr%%ﬂ.kH.&?Bﬂﬁ Y'the above

&ef.:hrhé)i Bt uorphemvegteipned “+SR*” or the above-defined “-
2- cgkpro 6-f1 uor ophenyl group “ “
80zFh[ or RIOXs PFELEEREAYI ag%@meal atom, “halogen atom”, “Ci-s

hl g A
§§%%?g¥§§%9negﬁsﬁgﬁgzy|g%?%ﬁﬁféf%?ably a hydrogen atom.

Ro43d Jor o- 5- hydroxyphenyl group, a 2-chl oro-5-
(ngarg ggég rg%% &ﬁgrOEptB?O%EPV%;mentloned substituted

Shé&h Dr fruft-ididiher aphean] o BEshihyia gdotipl, 06022b8ckephenyl

d|fluorophenyl group, a 2-chl oro- 3 nmet hy phenyl group,
argap chH o%@tmi@hwwéhgﬁwpgr@u%rhséclroxyznhenyl group, a 2-

G AR BT DDCT - O Bl gpreny. sroup, @ 2,3

ai¢ldtamrangt kdoppenyl 2gtllpro-Ffluorophenyl group, a 2-
2- itrlfluoronethyloxy)pheny

Sh LSRR T T B HITORIGE SEPBRY. 2 2214 YRGS HRGPBRERYE oroup, a

L £ .3k NG} Bhs nyé 325 1 QUR.-£3 henyl ,
g hf%? ;f_ﬁﬁﬁg%ﬁﬁlagyno pheny group, a 2- uoroP enyL group

asbtbxmmd -vargicrpiphrin o) phewyi @r&nthQ;Q25tNEbémiphemyl group,

EAMAD AR SEOND: Beove = asgorp

Zmébhmmwlmymugi@ﬂy | aan pajHherH3, G-adgl uardphenyl
car boxyphenyl group, a 2-biphenylyl group, a_2 30
gﬁ@ﬂmw%@f@%ﬂg@gﬁeﬁydléiégﬁop%ewl group, a 3-chloro-Z,6-

| f I _
élfg$ é?é%#g}:%% : éngrzg?%§%¥$ 3€ﬁé%ﬂﬁlﬁﬁenyl group, a 3
Enedhyt ametdsdidhenyll) pireny| @rzkmhkuubﬁﬁﬁmethoxyphenyl group, a

déﬂf%? lqp1nosug5§ﬁgléphen gr ouf Eeferrqugiagenyl group,

&- §1¥W}£¥Tﬂ5@omﬂ' ox?)ﬁhQM Q%Mﬂﬂ?nxj @WR]l afino) phenyl
2- et hoxyphenyl gr oup, dlfluorophenyl grou
iy

arQuBr dZ'Cfﬂmeirﬂlé-ﬁWlngﬂ phpnyé grouth or @-3ketbydpReng) phenyl

Hﬁbr% % ﬁfdgﬂgﬁhgnbggﬁ g%@?gé SR froup, a 2- (-

zs@ﬁk@pﬁ-&ammmhﬁﬁw) pBEAYD, group, a 2- (N-benzyl-N-
methylamino)phenyl group, a 2-(N-acetyl-N-methylamino)phenyl
group, a 2-{N-methyl-N-methylsulfcnylamino)phenyl group, a 2-
carboxyphenyl group, a 2-biphenylyl group, a 2-
(methylsulfonyl)phenyl group, a 2-chloro-5-methylsulfanylphenyl
group, a 2-chloro-5-methylphenyl group, a 2-
(methylaminosulfonyl)phenyl group and a 2-
(dimethylaminosulfonyl)phenyl group.

Preferred is a 2-chlorophenyl group, a 2-bromophenyl group,
a 2-ethylphenyl group, a 2-hydroxyphenyl group, a 2-ethoxyphenyl
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a 3-chl oro-2-fluorophenyl group, a
5- br ono- 2- chl orophenyl group, 5 a
2- chl or o- 5- met hyl phenyl group, a

- or 9- 5-hy .. .gr a iy

5r5Rper 8.2 (ot RIECERE D) BRBhpr 3 2uboieosrppegyL oroup, 3
2-6hllbtbusr Opherypghegivdugroap, a 2-chloro-4-fluorophenyl group,
3-chl oro-2, 6-di fl uorophenyl group, _a

Q-gﬁpaﬂgrgrﬁﬁf%gwiﬂﬂﬁﬁﬂylg Prgd Z2-chloro-6-fluorophenyl group,

2- 8091 9 3= FRENBNRHRANN GvBUP; 23-bromo-2-chlorophenyl group,
2-trifluoronethyl phenyl” group, a

5 2- Erehhytsubfroetiylphemyll googpeup, 2-achloro-5-hydroxyphenyl
2-chl -5- hyl sul f | ph | d 2-
BUPHEC g1 2t mBSAT Eorg L BHOG LGP RURE i o S3PBPer Ped-FaLoTO"
@,3r§iﬁiﬁbf@?§&ﬂyﬁ1 rc@ipQUR, 3acklsro<k chldrapbedyhenyl group, a

grouE, a 2-chl oro-3-fluorophenyl group or a 3-
hEBiero=$+uethkipldianylgesepp, 18 Fod3BirPrismeithpregphenyl group,

X ine| th ve: def i ) [

B ek T o R R R B BB b [y By pheny
10 gwbapj t aePtchlewd-ectredhivlenl ganypp#nyl kRercup and a 2-

3aove-deiined "het er cgﬁlic group optionally

BBEF RVt T RS Ul 585 ) DASEY Lt GENER: sel ected from 20

group Psret ef ined 3-yORd §§%ﬁgﬂ i . -

prefer{re}ggei gggégﬁyeﬁgl% ag?gl?p)d t{ﬁg a ovejldg%dr%d 2. l%lhB

daphborepvery ¥ igmiupy apRefbileoed-3sf wprophenydr gupipacr a 3-

hyl am ro n ethylamno group and a
gﬁ%@¥ﬂy?¥ﬂf¥é&%ﬁﬁ%ﬂﬁi qfﬁggabove-defined " - NRa4CORa6"
15 (spegjfically preferred is an acetylam no group), the

above 25 defined "-NRa4SO02R6i ,(specifically preferred
is a RFeeRorable oraaiato ofr 8uplamididen tengbRyp-fpfined “Ci-io

| o) ' p -defi_ne .
PR E e, T Rr IR ot PR Y BT H0°8 subscieuents
relbokyd af ban e @ "gr ahp) abode +deef i raabVidredefrbngdlic group
"Cl:1o0 kyl group optionall ubstituted by 1 to 3.3
SEbobe bt SRR Fom Fil SoRiPSt dhHeatd eRdeeted Trom

20 8POYS- HBNti et ol QiR iBed rfvbﬁa**pr@é?é@bhycé'l Hreferred is a
carbon ring group optionally substlagt%d by to 5
BebROKY uerRur kel s @dboveodegineg NNRING " Gipaoi fidadly

) optionally substituted_b t0. 3 substituents .
BEPEB B8 PO i S bhe o Tt Gty Sk g ethyLanino
group &id BsdstddHylmmiecpyebepppl yhe Ghdh-alkely hedr DHRPR**COR”
optionally substituted by 93 1 to 3 substituents
daPeet EEC kb I isgesat 8nPRnACE el albid\e ITRERY ¥ oRBE above-

25 HEPYReB “-NR*SO,R*6” (specifically preferred is a
methylsulfonylamino group and an N-methyl-N-
(methylsulfeonyl)amino group), the above-defined “ —NR**COOR?¢”
(specifically preferred is a methoxycarbonylamino group) and the
above~defined “Cj.j9 alkyl group optionally substituted by 1 to 3

30 substituents selected from halogen atom and the above-mentioned
group B”, more preferably “Ci.io carbon ring group optionally
substituted by 1 to 5 substituents selected from group A" and
“Ci-10 alkyl greoup opticnally substituted by 1 to 3 substituents
selected from halogen atom and the above-mentioned group B”,

35 still more preferably “Cj;.;p alkyl group optionally substituted by
93
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Preferabl e exanples of R31 include a hydrogen atom a
cyano group, a hydroxy group, the above-defined
"hal ogen atonf and the s above- defined "Cl. 4 al koxy

roup’, referably tom cyanq
B3 SBP CBi o o Lot o A REPT AGE 2ds £y above-
m@hglgﬁgaeéﬁgﬁﬁ/gw hydrogen atom a cyano group and
4 al koxy group", part|cularly preferably a

hydrog@ﬁeée@abl@r@faéttde:ﬂSeoéx&npll@s;l@ﬂeRezhywm Fom, a cyano
.%gr gen ﬁ-éﬁ%xfi %%803%8 9%898ddéP e%PQ%%ld% Inggom” and the

gen e-defrne er OCycC
apbiverakfinsibst it wi&dxbygtotyp” p mcsrdé:)sgtnetfeeab&y a hydrogen
selected fromgroup A", .the above-defined "G -10

ARG @r%ﬁ&PQnﬁQQHEaIPPa§BB§P|§E@@d %ﬂﬂ:lcﬂd glkoxy group”
I t a.t w
ggggg %§§€|%ﬂ%§§groggg55989h§éﬁ5 Eo iﬁ |neggggﬁa%?? C1-a
ehéoaboyecsf, pedt'icBRariy preﬁem&ﬁkyua hyd&bged at diR.
a’Raei , t bove- deflned " - al 9. .. and_t abov
def i ne§Te ?ﬁEg?f ngrelBFgFg?aBIQYQF dgewh a cyano

atelp, tﬁg%ﬁﬁoveﬁa%theandhaiHBé?Rﬂ&xW’S&hblaﬁa%é defined
preferably a hydrogen atom and -OR a7", particularly

hef-ereeycyllc QRYTD. OROipBa bl Hiepulksitidilitrshbyf r tR33,

BE@EES%. 4 ds‘él%fac%g" Fg@{ 58‘?% A*‘a't‘%%e%ﬂ%‘%:%mdefEHSd “Ci-10

ove p dptionad

smhgm tobesl dptibnad 1y substituesd opel act ed stibgpituents
halogen atom and the above-nentioned group ,B" qr the "
860GEL B H1Ey haloger7ataBr NP BReratAyE meaRdPRed group BY, the

‘A’BS{r@LQeBPﬂled S pfet-er aley aﬁo@%eaggffneai’“fﬁaﬂﬂedthéﬂaﬂ&e—

group ptlonally substituted by )
slaﬁsnedumeﬂsaérectmj dhom-aldfdnege -800RT Hhdanchethe above-

ve- Qup B e erred, i s w_pnpals
A B AV FharanhyemaEF; RERT e 4ATH & AVodgRoREom OR",
opbRUMabhy SubRTREut edr byl Ind e dthslarlyent Byd86gen atom and
eeleq&ed from hal ogen atom and the above-nentioned

greBp “B' Parhecabariy darefesablyoRafR: “or t he

above- ggzégﬁgr eﬂﬁ%ﬁ%@&ﬁ? fogoﬁf%i F@ESE?&éyiéiﬁﬁéj%%%#é ~-defined

atom nore preferab
hyldnogem it o orthe— eaave deﬁt:he@ urcar.ioyabkyai ey adohpy cq:-tlonally

drogen_at om and R33 is preferagl¥ a
RUGFEEEN:SH G 1ak@ e PBEREVSTEs aaaeell § “ofone loden atom

ahavendeibiridmer®R®Ahed group B” or the above-defined “-OR”,
more preferably “-OR¥“, wherein R¥ is preferably the above-
defined “Cj.10 alkyl group optionally substituted by 1 to 3
substituents selected from a halogen atom and the above-
mentioned group B”.

As R¥, preferred is a hydrogen atom, the above-defined
“Ci-10 alkyl group optiocnally substituted by 1 to 3 substituents
selected from halogen atom and the above-mentioned group B”, the
above-defined “~OR*” or the above-defined “-NR*R*®” more
preferably a hydrogen atom, “-OR*” or “-NR*R**”, still more

preferably a hydrogen atom or “-OR®'”, particularly preferably a

hydrogen atom.
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It is preferable that R31 be a hydrogen atom and R32
or R33 be other than a hydrogen atom 5 Rcl is
preferably t he above-defined "carboxyl - protecting

group”.ciRardd @t afyy R3RCGls pyi@f%tiabiiyaa hydro atom, and the
car boxyl - prot ecting group 'S RCS a %KB

t Pleherarks @ﬁeéﬁﬁﬁblﬁnthGn@b@atMefS-néplr éf@RaEﬂ .yt he.

above- [k r refer ny 0,32 33
the. ot A brerkrfoi orhat K oa I R e gt %R or R
SlmTE)tmezdlthéﬁrenhydﬂdg@@Céftdn& pref erably the

above-defined "Cl 4 alk group”, preferably the sane
Cl_4 al'kyl+3riif er[a@éis'?ié he] gbewamRtfingd | Gagboxyl-protecting

p?fddpf’“' a‘P'a)ft@Eﬁing}Pl YRS, (tg'khféﬂ oro azcarbox‘\j/l—protectlng group,

uorobenzy ) - 2-Tl uor o- 4- het hoxybenzoi ¢ ~aci
EiiEléhloro 2- fluorobenzyl) 2-fl uor o- 4- nmet hoxybenzoi c

d chyl
S Ol ao and oo it iR et ProfbE A FRTh AyhEREs i
Eﬁhéféﬁéﬁlb tﬁétﬁbovémhéﬁkﬁgﬂ ‘ﬁgqpﬁﬁﬁgl[éf&uﬁﬁ more preferably

particularly preferably 3-chloro-2 Iuorobenzy
dHiosege. Cl-a43bkyofpwiind (1) [conpounds (1-A) and

(1-B)] ,gccorgeau (2 nd B .
conpound (ggé)gﬁ%gﬁfd%ﬁggh%ig%&%)g§a§§ff%-%?in%, d Zden i
qnnﬂhﬂﬂbly4théCawmm&ﬁdhfiﬂbdATC@Qdaiﬁyfﬂ@ro&pﬂﬂxpﬂéierably the
(4 1 [con?ou -1-A) and (4-1-B)], conpound (4-2)

gelk %F?Bpand (4-2-B)], conpound (10),
qﬁng nd [1] and the like to be used or produced in
the present invention may be 30 pharmaceutically
acceptébh@ogaﬂt£I(sbﬁﬁparnicuhanig pkaﬁbyablgfsﬁrlﬁthkmro -2-

h esent, s i fication
EaR e N s SR SR S AT TEUC SRS S
fﬂuﬂ?&ﬁbb&h@mlhE—ﬁanthB&ybéﬁQoi@ b RERSRN! ester or 5-
i nvention and 35 for exanple sal ts obtai ned by

reachilorons Al ok ) ad-dd ugsos fhe thosyhanastiicopicéd ethyl
agld, sulfuric acid, phosphoric acid,

[0438]

Compound.[II] is particularly preferably 3-chloro-2-
fluorobenzyl chloride.
[0439]

Compound (1) [compounds (1-A) and (1-B)], ccmpound (2)
[compounds (2~A) and (2-B)], compound (2-3) {compounds (2-3-A)
and (2-3-B)], compound (4} [compounds (4-A) and (4-B)], compound
(4-1) [compounds (4-1-A) and (4-1-B)], compound {4-2) [compounds
(4-2-A) and (4-2-B)], compound (10), compound [I] and the like
to be used or produced in the present invention may be
pharmaceutically acceptable salts (sometimes to be simply
referred to as salts in the present specification).

[0440]

The “salt” may be any nontoxic salt as long as it can be

formed from the compound to be used in the present invention and,

for example, salts obtained by reaction with inorganic acids
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hydrobrom c acid and the |ike; organic acids such as
oxal i ¢ aci d, mal onic acid, citric acid, fumaric acid,
|actic acid, malic acid, succinic acid, tartaric

acid, aceti.c acjd,. trif.luoroacetic acid, luconic._ .
350 23R Er LT s rirhandLnnF b Sy phobrctacia,
Beazepesul £oatcd agndl Bd 1tihe ;| idegani BORERNE Cshelsess oxalic acid,
such as sodi um hydroxi de, potassium hydroxide, | _ ,
Ballenum RgddoxFHeric mgithsifidramar 8%ide, lafhbhi ¢md, malic acid,
. de t | ke, ;. gani ses. sugh: : ;
B O My S QIO o R Sk Buoroacetic acia,
tluebhaookatd heas@itbilceredidanmethanesulfonic acid,

ri s( hydroxynget hyl, t hyl am ne ani di ne, .chol i ne,
BB hOE S (aetd Al B Noke: i lETS: ris RSen as
abghi DhNBygAbaMae gt dhem hik8roaide  hesldiken eaarbaide,

mentioned. Preferably, salts”obtained by reaction with
magnganiw hyddsxifh aasohydmobhitoexdacing the flikee organic

cid, 15 hydrobrom.c _acid and like; Qani .ds
Biosodour s craafiantie AT hRFa oF ARG REHE:
freriBE henatadindc eét Sy Boialii antinief, | uaricaestiroxgnethyl) methylamine,
met hanesul foni ¢ acid, benzenesulfonic acid and the,

ErRBidingr gare i &ingheRing 3B the nYdixiggene acid such as

aas um iy dr oxi ey 6al g di ot dey 3348 can b

E roxiagz,gD nga§%§ﬁFﬁ%%%§g?E§¥de and ﬁhe ike% can e

oeganbnetasePsadrasly, meaAykanbhaingd dthytemritieon with

triethylamne, tris(hydraox hyl ) met hyl am and_th

APRESathA PREAP R ab DY R P LB e e TS IR=c 8,
ugedobPohe REE§EMd I1eNtike) drgAniBNEENRESSESh as oxalic acid,
wat er - cont ai ni ng product, hydrate and sol vate of 25
sadhnéonpoidd. c1{04q Brid, nfagdri¢ orcidhacdso@sddused

0. i hventi varj i . ;
StarpretoiRghts Tt s¥uiRYs ISR Pt PRy Thbnic acid
banmaeel pxes efofargen BakesC siishn®Es Ssodi3in Myceondde,

tautomer can _al so be present. Further, when gn o%tical,
PObREP L Iy R PF elentcadS 1R NEERRF1d%adir@itsic hydroxide,

R e aac r ot g rarcde! "
meyheanphe cafll gthylesuineed toiethdiamthed | y produced by

%rqgﬁ 9%r52§¥@tﬁ§¥)£§%hy%%m3ne and the like, and the like can be
mentioned. The compound used in the present invention also
encompasses water-containing product, hydrate and solvate of
each compound.

[0441]

In addition, the compound used in the present invention
may have various isomers. For example, when a double bond is
present, E form and Z form are present as geometric isomers.
Moreover, tautomer can also be present. Further, when an
optical iscmer may be present as an isomer, each optical isomer
and a mixture thereof are alsc encompassed in the present

invention. When desired, these isomers may be optically

resolved or individually precduced by a method known per se.
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Accordingly, those of ordinary skill in the art should
understand that all of these isonmers and m xtures
thereof are enconpassed in the present invention. The

Comouﬁgcg%gkggwﬂ‘gg&% ch”‘é‘%H%QEHi skPIefelally art should

I sol ate om s various | soners,
byidpr stamd sthartetaldoldft ehearndi power sigs;d aniktuyresf ehabkygf are

has a purity, of not |ess than 90% nor ref erab
ROECMRES Al J5% FAGRRSE GHECBYLIRI o i (rabound’ of the

predusti onvamt Nad 1of 4rRePEBSONI sbDatdYHd Phriiied from
expl ained in the fol l'ow ng. wever, the present
Vavéaus ohsererot Hy-mnoddctRer 8ebabebulssy andeprodrupe, and

R

hbat 1edd emaefdiki ent production can be perforned by
enplgiing, where necessary, introduction of a
PPé42Lting group into a functional group, renoval of

the pr CLi 0 [ , r.sd £
dosi Feq Furkin i L G EaBdiREAUR me R e B2 eBer
fondAt 10201 g hexpierilngel aft eher fatiowing n élelevetreptbanpresent

b lied b t.ypi cal thod, wherein isolati d
BUFPFF L3R th TS geirPoFRed =65 Sal ect i ng o combi ning.
¢@pygntional methods as necessary, such as

crystallization, recrystallization, distillation, .
partitE¥AN &Nl tew ajwenas windeRFsimt 6gr aphythe production

B(r-:@lgg&?t 't\.’ﬁog—glb% %?:ﬁgg %hgkkﬁfei Iﬁué haq:t; .%Iill?Wquerstand that
productf on net hods an He preseﬁ? specification,
anoeffielpet gptodictieangagener pet fodhdd by3@GpLloythhgsSswhere
particul arly described. Unless otherw se specified, ,
PRECSADENL DI EIHBILSPeRE RoPTREEFERB&FGUR tREC a functional

EeblaW pgn Py oduct i+aR $§Bﬁegﬁigﬁdgf$ﬁbrﬁﬁ¥¥ﬂ§ workupfhconversion

dpecification is an amount th can be stirred in e
teast desireystiemticddSpronpt A zoypshaws ansprtésehibe -

& formulas (1), (2), (2- 35 1), (2-2), (2-3),
Eé‘},‘[fml), (4-2), (4), (5) and (6), when Ris

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
and the like.

In the follcowing production methods and the present
specification, “room temperature” means generally 15°C - 30°C,
unless particularly described.

Unless otherwise specified, the amount of the solvent to
be used in the following production methods and the present
specification i1s an amount that can be stirred in the reaction
system.

[0445)

In the compounds represented by the formulas (1), (2), (2-

1), (2-2), (2-3), (3), (4-1), (4-2), (4), (5} and (6), when R is
97




10

15

20

97 a nethoxy group, they are conpounds (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), respectlvely, and when Ris a

fal H@thegyagﬁmpt%fra%é%%genﬁasM A ((227:..3) éz -1-R), (2-2-

-1-B)
%WB)@ @SABa m (+6- (B)—l-ﬂéspéétEvé}y 4-[P044G]5—1%heand (6-A),

r met ho f ound (1 sal t .t hereo
RRSEREL ORIV D R o dERe ECshiStG Sdfmecstpaanacompounds
((1)-B<DF qz- Bﬂlt 2*@4‘&)0,“’(3—9—53)9\’\“2 B-Bhe felbpwi ng-1-B), (4-2-B),
hene. SpeC|f|ca |y, zo the nethod using conpound
f “R) : WhTRh #@dcﬁﬁ%ﬁunéeFPFcﬁhE?%Yn R is a methoxy
gbgyglls shown. [0447] X100 F C i i (811" OR300
0O0O0OFO1(10H Step 1 X200 I ' OH Step 2 X200 |
OR300 $heppsodiu@:l;<8t enpatzhod bfA):o(nﬁe@r)Ld( 2]:01,)— A)r @2-s21A) thereof,
&gll oM 1DQ 0- {f 23 r% ~~-|!1)
%f'cﬁ‘ ang i 8‘8el‘3to §?%B° e 'St%'i‘? Cf:’mé’ot?}nét °r a
baftOtRe 6P, 8 s Ghdwh |1anthfoizox3irﬁ9 s(éfﬁeﬁﬁle (4Sﬁéc1flcally,
5-A) Ha 'R200 2 PH I OHbNHTD
oReEhod qqlrm?z@rrsp@pdmlmmml@t@@ mepopnﬁ OH) wherein R

%)Soailgg‘flg%g%]ﬁouﬁl id shobn® O G (6-A) (7) (9) (1
[0447]

100
E

X

O 0 B boryd (BT Doréﬂﬂ
QEDH Step 1 XZOOHEOH Step 2 XZOUDZBUR:; Step 3 O Cl Step 4
(1-A) (2 -a4) (z—-1-4A) (2-2—-A)
' DR]BU
b | HQN
OH — CI 1) —” ‘”"M
O FQ Step5 F 0 Step Step 6 |: 0 0 Step Step 7 F 0 9 Step 8
el CI CI CI
(2-3-A) (3-A) (4-4) (5-A)
#0 ¢\
N b
W |
R I [} e — @ E]H
St 10 OR™ Step 11
CI CI 13| Cl
(8 -A) (10)
[0448])

RlOO

In the above-mentioned scheme, is a C; - C4 alkyl group,

R* is a hydroxyl-protecting group, R®® is a C; - C; alkyl group,
X is a halogen atom, ¥X*® is a halogen atom, and M is a metal
atom M.

[0449]

Step 1

98



io

15

20

25

30

35

In the above-nentioned schene, R100 is a C1 - C4 al kyl
group, R200 is a hydroxyl-protecting group, R300 is a
Cl - ¢4 alkyl group, X100 is a halogen atom X200 is

a hal ogepaham (8ns) M S5 &dB! dhe BEEMM KO $A44¥ed by
Step 1 98 Conpound (2-A) or a salt thereof can be

peedifdad pompewadt i Indhlcompeusaliltipprert avigdl ta thisdogehating
'%gtaihaloge é%ﬁ@g agent in a solvent. [0450] 5
ound fl-%§ and a salt thereof may be comercially
gwacbybl e product, or can be synthesized separately
according to a known technique. [0451] Exanples of
t he hal’¢geranfnglaRyerdnd ric| BREFERGL FAY Pf ruganrEally
h C om N sucelnim de. . _
PR Phet kW BEC SRR A elndrtly, BBording co
andnblie te&enigue brom nating agent is preferable and
gronife is nore preferable. [0452] The hal ogenati ng
Béﬁ@ is generally 1.0 to 2.0 nol, 25 preferably 1.0

to 1. 2pamhp188rof #Md f1dameund bded - indO4R3lbddhinating

addition, a sulfite (e.g.,” sodiumsadlfite etc.) may be
adgatisafreh aPrplagtiinen Ofbrhwopeacinbpidd @nd de like, and

N I

generalihytOndg caderlt i®IprafetfanabbndObkoming 1®| moperpreferable.
i nol _.of conpound (1-A). [0455] Exanples of the
8i98ht incl ude hal ogenated sol vents such 25 as

dichlo Ga a ' ,

1SN GrRRPhaREGen il O TR 1RRRRA-LELY 20NN A4 220 mel,

aselekabty nethwd dr.Zamede EBWF), md Nofli cneiphopinalc dfLafd de

igmg% di met hyl sul foxide, acetonitrile and the I|ike;
f 'l sol vents such as

In addition, a sulfite (e.g., sodium sulfite etc.) may be
added after completicn of the reaction, for the purpose of the
treatment of the free halogen.

[0454]

The amount of the sulfite to be used is generally 0 to 1.1
mol, preferably 0 to 0.3 mol, per 1 mol of compound (1-A).

[0455])

Examples of the solvent include halogenated solvents such
as dichloromethane, chloroform, carbon tetrachloride, 1,2-
dichlorcethane 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
the like or a mixed sclvent thereof and the like. 2n acidic
solvent is preferable and acetic acid is particularly preferable.

[0456]

The reaction temperature is generally 0°C to 50°C,
preferably 15°C to 30°C.
[0457])

89




10

15

20

25

30

35

trifluoronethanesul fonic acid, sulfuric acid, acetic
acid and 30 the like or a m xed sol vent thereof and
the like. An acidic solvent is preferable and acetic

aci d i spRartdculiahl ¥ipeel e el &ra1 104561 IBe4BeﬁEtL§Ebferably 1
tenperature is generally 0Cto 50C~ preferably 15C to
30Ct@3 7 bar7hoge prIferatelactl dw tion8 hg.generally 1

B&é&g 48 hr, preferably 1 hr to 12 hr, nore
dably 1 hr to 3 hr. [0458] Step 2 5 Conpound

(Skek A can be obtained by subjecting a conpound

represented by the formula (2-A) or a salt thereof to

a car BGTAYECotiEctirRy FRRCte eWhaingds Sivv ERPI BAREERT & compound
o diti | in oun )

?%Ejtyet%ﬁg‘reggf bgagﬂgelfcgomrear cqélﬁ%%a\%algfl%%l@%ro ugtto, a

aramaxyiepsphebesng edesepammtiel w aotvedt ngnder an lkamiwic

techpi_que. As one exanpl e of the carboxyl-protecting
rc@éif‘{}itgﬁp'an esterification reaction is explained in

tq?qsgqllomﬁng. However, 15 those of ordinary skill in
the art will understand that the carboxyl-protecting
react i girmpeungt (Ri-Ad t eddt desatto theremdl @syobet pemmpeieially

PRA L brptSEErcan i e HrFaRRedag, BEEMAGY Gecoraing <o

ld kewownd tBchne§aeence given to sulfuric acid. 20 The
nunber of equival ence of the acid to be used is 0.1 to
1.0, pref éPsveFapPret ofotlye FuEPoRYdqRTrPAPEhingf reaction, an

%9&%&%&@05%16% rQ&cfi lfst l%QBedThﬁ Eﬁ?cfé wing. However,
tenperature is generally 0C to 100C, preferably 30C .

theB@Cofpartivatar $li bk efrertdisl pré0€ild W@ rPmrkhehat the
reaction Line i, generally 1.1 Lo 48 bp,nrelerably 6

Examples of the acid include trifluorcmethanesulfonic acid,
acetic acid, sulfuric acid, concentrated sulfuric acid and the
like, with preference given to sulfuric acid.

The number of equivalence of the acid to be used is 0.1 to
1.0, preferably 0.2 to 0.8, per 1 equivalent of compound (2-A)
or a salt thereof.

The reaction temperature is generally 0°C to 100°C,
preferably 30°C to B0°C, particularly preferably 60°C to 70°C.

The reaction time is generally 1 hr to 48 hr, preferably 6
hr to 12 hr.

Examples of the solvent include alcchol solvents such as
methanol, ethancl, n-propancl, isopropanol, n-butanol, branched
butancl and the like, with preference given to methancl and
ethanol.

[0460]
Step 3

Compound (2-2-A) can be obtained by reacting compound (2-

1-A) with a compound represented by the formula (8-17):
[o461])

100




i0

15

20

25

30

Exanpl es of the solvent include al cohol solvents such

as nethanol, ethanol, n-propanol, isopropanol,
n- but anol , branched butanol and the like, with

preference given to nethanol and 30 ethanol. [0460]
(8 Conpound (2-2-A) can be obtained by reacting

ound (2 1-A) with a conmpound represented by the

A§8-1'): 35 [0461] 100 1X100 F (8-1') Cl

wherein X100 is a halogen atom ML is a netal

Eé ggie g., zinc atometc. (hereinafter sonmetimes to
reviated as conmpound 5 (8-1')) in a solvent, in

wherptesgHEei of a ehalatqany sttcmasMheice ss ey ailnat bm (e g , zinc

presence of a |jgand. [0463 nd ( -1 can

SFRESFz e dh SRS AT sgse&%wﬁﬁgg?gbet%&ﬁe% 3% compound

Exgagphe 1, 2 or a known technique. Conpound (2-1-A)

can be obtained in the sane manner as in the

dbovesmimentnetn tSiepresenos6ef Speztdivstll yas aecessary in the

conpg ound represented by the fornula (8-1') 15 can be

SHESERES B§ Peat{?'y, in advance, the netal atom M

{bkb3p halide and an al kyl silyl compound in a

sol vent, and reactlng the reaction mxture with the

conpouﬁ@mpeumyi $Briti gran [@@Mﬁtb@ﬁﬁéﬂﬁds%ﬁa%t% gpeording to
FRECALE gXarg%fél?blfoqr%d bwnCFeck®: & P&ompound (2-1-2)
eS|ze ar at’el’y according to 2 khown tec ni que.

benlbepbbtaiabdylﬁauﬂd(sameZmbhuerobenzwlthﬂﬂahduﬁem@ntioned

%%%glgro-Z- fl uor obenzyl brom de. [0466]

{0464}

Specifically, a compound represented by the formula (8-1")
can be obtained by reacting, in advance, the metal atom M' with a
halide and an alkylsilyl compound in a solvent, and reacting the
reaction mixture with the compound (8-1} solution.
[0465]

Compound (8-1) may be commercially available product, or
can be synthesized separately according to a known technique.
It is preferably 3-chloro-2-fluorobenzyl chloride or 3-chloro-z-
flucrobenzyl bromide.
[0466])

The metal atom M' is generally 1 to 5 mol, preferably 1 to
1.5 meol, per 1 mol of compound (B-1).
[0467]

Examples of the halide include 1,2-dibromeoethane and the
like, with preference given to 1,2-dibromocethane.
[0468]

The amount of the halide to be used is 0.01 to 0.1 mol,
preferably 0.01 to 0.02 mol, per 1 mol of compound (8-1).

[0469]
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The nmetal atom ML is generally 1 to 5 nol, preferably
1to 25 1.5 nol, per 1 nol of conpound (8-1). [0467]
Exanpl es of the halide include 1, 2-di bronoet hane and

the i Lt.h. pr r ihven = di t . :
[0468] “EBPTRE 2hoant B Mal FaaRp e Be teed 4 o g rylsiyL
chloridevind pheflkriabl widhOprebdefefle npiverparo rmivletbfirlsilyl
cg ouad (8-1). [0469] 101 Exanples of the al kylsilyl

& ﬁEEa @'include trimethylsilyl chloride and the

fokgoyWi th preference given to trinethylsilyl

chloride. [0470] 5 The anpunt of the al kylsilyl

conpounr#iet ampensedl the @lkylsidyd. comppungried dyeapispd is 0.01

0 0 | _of d 1),
%Qaé‘bﬁ grggléf %ﬁ%%esro%%v é’ ntJO 'ilﬁ'ri]c gdg‘}@?ﬁgérjf% d e\(/Ign 1)§no% EI %f élé’mpound

i(8-1)4-di oxane, diethyl ether, 1,2-dinethoxyethane,
ietr ydrofuran (THF) and the |ike; hydrocarbon
BfY¥&hts such as tol uene, hexane and the like, and

the |ike.mpiefesablit examines ik g?léyé%élfr‘éolw}&%%%%ch as

ether solvent, and it Is particu preferably
L0474} ckanghedyeddntli @theenpér atdire tlxoxeidaald, y te€rabydrofuran

Y5k oRE i 1L BBeRg BRol, SObv oS i dptktgne, hexane

Ahdt ©hd 21 1Ke, RAHd itHe arlke. preterapiyl S diantn B BE. tBO solvent
[0474] The reaction is preferably carried out under

anPgoHde st FRRp Rt ,uRddr 1hi 1§ oBRAt B \Wogpepgeferably THE.

@g@% ularly preferably wunder argon atnosphere.
F T 25 Conpound (8-1') is particularly preferably

3-chl orhe2reaction temperature is generally 0°C to 100°C,
particularly preferably 20°C to 65°C.
[0473]

The reaction time is generally 1 hr to 24 hr, preferably 1
hr to 12 hr, particularly preferably 3 hr to 8 hr.
[0474]

The reaction is preferably carried out under argon
atmosphere or under nitrogen atmosphere, particularly preferably
under argon atmosphere.

[0475]

Compound (8-1") is particularly preferably 3-chloro-2-
fluorckbenzylzinc bromide, 3-chloreo-2-~fluorobenzylzinc chloride
or a tetrahydrofuran sclution thereof.

[0476]

The amount of compound (8-1') to be used is generally 1 to
5 mol, preferably 1 to 2 mol, per 1 mol of compound (2-1-3).
[0477])

Examples of the catalyst include palladium catalysts such
as bis(dibenzylideneacetone)palladium,
tris(dibenzylideneacetone)dipalladium,
dichlorobis (triphenylphosphine)palladium,
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fl uor obenzyl zi nc brom de, 3-chloro-2-fluorobenzyl zi nc
chloride or a tetrahydrofuran solution thereof.
[ 0476] The anmount of conpound (8-1") to be used is

rably 1 to 2 nol, per 1
OB hane o S e AR B e il es of 'the
CHIcH1YSbet AGH yfled Dahiragialmciat.al, yphs1sdClm BASetate, palladium
bls(dlbenz I'i deneacet one) pal | adi um

tHlorddBen 9Fram%@wmg|spaanah?a%adwmf

R e BRSO PR ARG "8 &Mor ik, paiadiun-

d:arﬂvlocmr aatihyhenbﬂkea,rrirrmﬂ@lﬂ aditaiyspabhddihen ladet,atve th
ium chlori

aﬁeaea sbmyﬁ% HsiHicerparLadrafpcstone) dipalladium.
qbqggglphenylphosphlne)palladlun(ll) di chl ori de,
pal | adium 5 carbon and the |ike, nickel catalyst and
t he | i K&amgles oﬁrﬁm@rkwggpgﬂxngiup@ triphenylphosphine, tri(2-

eneac L 78]

et BBEpk ke R R MR e P srdna e, wien

lpﬁe&%rehebybiﬁawsmﬁnﬂnipﬂényaghbupyhhehosph|ne and t he
like, with io preference given to triphenyl phosphi ne.
ﬂ@A?@? The anmount of the ligand and catal yst to be

used i shOeRBLAL! a IPel a@x | ca@é§§§f apb Yo d- u%%oi Qs
0. 07 nol, partlcu pre era 0.02°to 0.06 nol
generafbly 6f0bohpdhhunmm5 cﬂefeAﬁblye@p@%ﬂuwélw7 mol,

%%ﬁgkﬁgéiﬂﬁhpr% SR o 0% e 0 HER bt e T p e Ofinfomeound

tpe-1Hnke; réﬁé@étﬁ@éﬂpnts such as nethyl acetate,
thyI acetate, propyl acetate, isopropyl 20 acetate,
koe$P] acet at e, |sobutyl acetate and the |ike;

haloge ngl§8| ?n{ﬁ éﬁﬁbrfgﬁhﬁ%o g bon solvents such

chl or of or car oroet ane
amdtbhaehekexyréﬁmy hﬂﬂanant&epsanb aﬁdlthbcﬂxkﬁanester solvents

di ethyl ether, 1,2-dinmethoxyethane, tetrahydrofuran,
Sictors aﬁehﬂneacr%@eterpataaﬁsar:%ﬁ#e afetate,’ isopropyl

acetate, butyl acetate, iscbutyl acetate and the like;
halogenated sclvents such as dichloromethane, chloroform, carbon
tetrachloride, 1,2-dichlorcethane and the like; ether solvents
such as 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane,
tetrahydrofuran, aniscle and the like;-polar solvents such as 1-
methyl-2-pyrrolidinone, N,N-dimethylformamide (DMF), N,N-
dimethylacetamide (DMA), dimethyl sulfoxide, acetonitrile and
the like or a mixed solvent thereof and the like. B2An ether
solvent, polar solvent or a mixed solvent thereof is preferable
and tetrahydrofuran, l-methyl-2-pyrrolidinone or a mixzed solvent
thereof is more preferable.
[0481]

The reaction temperature is generally 0°C to 100°C,
preferably 40°C to 80°C, more preferably 50°C to 70°C.
[0482)
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25 nethyl-2-pyrfo|idinohe, N, N- di et hyl f or mam de
(DMF), N, N- dinethylacetam de (DVA), dinethyl
sul f oxi de, acetonitrile and the like or a m xed

SOl Vet DL SOL B0, LhE KBS\ vt POl cerana

trat rehydr akyr @dre lpr@tdwd1d- pyhrokbdenepe or a ni xed
solvent 30 thereof is nore preferable. [0481] The
rl®4€8ilon tenperature is generally 0C to 100C,

prefer .Q_80C, l:y 45 t '

[0482] 103" Sei8n0P0 o PRt & Y %%gﬁéfll % fnd P apgon
hrtmoepdkeeablyuddebhrmitardd@énhatmosphepe pfpaathlula Ay paeferably
6 hr. [0483] The reaction is preferably carried out
dﬂﬁ%¥'%F§69 81 R TR SE or under nitrogen at mosphere,

qgrgi ularly preferably under nitrogen atnosphere.

[ 2 2? When the used catal yst is renoved, the reaction

m xt ur @hieg tpeefieedbtytakysait dd wiembvadbathe stedction mixture is

a iLumchloride, sqdiu i_0 hydroxide of assi,um._. .
AP Sr PR AT T bae? GERRGP BTl feiBride, sodiun
efyHosnadl, apbogs engh tHgiddsk e, pat theuh aydrogrRs er abl y

an aqueous ammoni um chl ori de sol ution or an aqueous

stipHharearhrt ABiRe (AT enpgdgntine 18nd Ehe Alidsmpagsgicularly
SEGIEPRy Bt 2k o Ty ar oty o TAF §8 Sl pauecus

withgrl eaedbasioe comdittiicon (e.g., in the presence of a

q§se iUCh as sodi um hydroxi de, potassi um hydroxi de,
ILOARP m hydroxi de and the like) 20 or under an acidic

qgg?iqion (e.g., in the presence of an acid such as
¥ loric acid, sulfuric acid and the like). [0486]

ConpouffgmpupdAf 2carh beo it daddd therehé samdoerediicringsl by
igﬁbj%%%iggoxgﬁﬂgﬁgécqggﬁjﬁﬂe%ozhydrolysis in a solvent under a
basic conditien (e.g., in the presence cof a base such as sodium
hydroxide, potassium hydrcxide, lithium hydroxide and the like)
or under an acidic condition (e.g., in the presence of an acid
such as hydrochloric acid, sulfuric acid and the like).

[0486] |

Compound (2-2-A) can be obtained in the same manner as in
the above-mentioned Step 2.

[0487])

The amcunt cf 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 (2-2-3).

[o488]

The amount of the acid tc be used is not particularly

limited.
[0489]
The reaction conditions is preferably a basic conditicn,

and the reaction is carried out more preferably in the presence
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25 [0487] The anmount of the base to be used is
generally 1 to 10 nol, preferably 1 to 5 nol,
particularly preferably 1 to 2 nol, per 1 nol of

ompound (2-2-A). ,[0488] . 30 _The a the acid

R R AR OhLt 1 S L PERLeoabe) SHE < ueous
rmﬁmplﬁyggagméomlmﬁl@{ ef erably a basic condition,
and the reaction is carried out nore preferably in t he

di0é98dce 104 of sodi um hydroxide, particularly

prefer i_ng.-a q ; h :
col uti (;%243%?8%6 £ Egla%p %'c?fs’xye;i}t . %?l"sﬁo Vé%{i??%%?la%ré solvents such
fasdtedachen s9lses shauate, 5le@$ahe| Hﬁdethe(ylﬂm ether solvents

hexane, he tane and the |i t her sgl yen uch as
BUEASx dnd - AHPER T @t%}yl £t chegy m1et£ %f@et ethane,

tﬁ@ﬂ' E?@EBEHEQH; & $01 & ARd thle 1k kke; af&éﬁ&!ﬂsolvents such as

sol vent's such net hanol , et hanol, n-propano
|I®¢pbiﬁ@|@émobthﬂd01hm+pl¢@ar}@dlransom-5bp@mb aned thes like; polar

T REEhy PSS GHnRr SRR Pr ] L A1 S0

t&i@dtlh&&a@étamﬁaéednml VQIl&netth?ﬂ.eQﬁlﬂ@:dldél,e dddtniwirtile, water
preference given to a m xed solvent of isopropanol and

mderthe F@lﬁgl?rmemP&%i%tﬁQiﬁ’ePérrﬁéﬁéﬁﬁﬁ ARG ‘ihelidiqy with

r 1
%f% g?g gﬂ)%:é @ %nﬁt}{%hég)ﬁv%ﬂg (rgggé?l on tainrﬁel |as1,'1 d water.
q®meually 1 hr to 24 hr, preferably 1 hr to 12 hr,
nor e preferabl 1 hr to 8 hr. [,0493] 20_For o
wor kup,Thg teastient tmwaai}ﬁ%ﬁs\/a@@ereémoﬁ Ccéa? 108°C,
erfe%%gqg 1hed %JWQ_O%%P%& e'rfabf_’igt 5§ Ao 700c.
onpoun 2- A). For exanp when the reaction
déddrdli on is a basic condltlon, the treatnment can be
carri echout h limtati n,..the a
t he acﬁ%va eacéagﬁ ngﬁ% %é;#%ﬁﬁ?éfi@ PnkNeo f?uﬁf,(greferably 1
hr to 12 hr, more preferably 1 hr toc 8 hr.

[0493]

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 conditicn is a basic
condition, the treatment can be carried out without any
limitation on the amount of the activated carbon to be used.
[c494]
Step 5

Compcund (3-A) can be obtained by reacting compound (2-3-
A) or a salt thereof with a chlorinating agent in a solvent
according to a conventicnal method.
[0495]

Compound (2-3-A) and a salt thereof can be obtained in the
éame manner as in the above-mentioned Step 4.
[0496]

Examples of the chlorinating agent include oxalyl chloride,
phosphorus oxychloride, thionyl chloride and the like, with
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25 [0494] Step 5 Conpound (3-A) can be obtai ned by
reacting conpound (2-3- A) or a salt thereof with a
chlorinating agent in a solvent according to a

sonventional. JELod 40 L0S36) OO 2 Sl ot co o

the oakoVen Bl dONedl (LD £ a[@%ﬁ@klﬁé@ﬂﬁ@eégéﬁttfHEcatalyst (e.qg.,

chl orinati ng agent include oxalg chloride, 35
phdsghoetly bkgemmikda et hi Bayl bentddede and the Iike,
g|gp 05 preference given to thionyl chloride. Wen
9 chloride or thionyl chloride is used as a
Chloriﬂhbiagoﬁgenéf EhéxﬁhﬂQﬁﬂhat&ng agent to be used is
dlnethYIfornanlde added

049
ﬁﬁ@eaﬁé&m of ¥hel chl rngﬂeﬁa@@ﬁht t® ttRa[]uéeE?IJoilssper 1 mol
genebibbiind: 021 9-2 %xmal sagtctreabby, 1.0 to 1.2 mol,

per compound (2-3-A) a salt thereof.
K0498] Exanples of the solvent |nclude hydr ocar bon

solven s toluen xane, hept

ond CnEXerRSss bf (Bl SR, Db FAE i G od Rt ¥nts such
disChbotene} hayesnehineseher, ”heEﬂéb@ Nand etHeaghlker;| ﬂaloEenated

1, 2-di chl oroet hane and the i et her solvents suc

£o17ent i sxaneas diaHyprosesbane | obpFREHey SERRAB,
;t%gzkggégégi% an, ?ﬂ:%‘?ﬂl%g?%gkrhégg %x‘bcﬁ/%l}éJQLﬁfé,S‘éltYlg?t Solvents
Nuthéaelhy+d&mﬂann(ﬂﬂﬂbﬁh&l etdénpthy& dmﬁéﬁmnmdethane,
acetoHltrlle and the |ike or nLh¥e solvent _there

v

SRR ERUSFP KOS 1thscsr BB LBPvRST B SPABRBEEnguch 25

tohuBRRet By IBS SR @bllsg ﬁ0ﬁ9§1me@0yﬂat&ﬂa%aabl QBMA) ,
tenperature is generall € to 100C, preferably 60C

104 m8oay L novbf priedcar aﬂqtomcr@besami theos50de Prea mixed solvent
tEREEL2NaA4 Bnd S G&NST & hYaloBh A8 2 TVend ¥ BLRRLYab1e and

toluene is more preferahle.
[0499]

The reaction temperature is generally 0°C to 100°C,
preferably 60°C to 80°C, more preferably 70°C to 80°C.
{0500]

The reaction time is generally 1 hr tc 24 hr, preferably 1
hr to 10 hr, more preferably 1 hr to 5 hr.
[0501]

The reaction is preferably carried out under argon
atmosphere or under nitrogen atmesphere, particularly preferably
under nitrogen atmosphere.

{0502]
Step 6

Compound (4-A) or a salt thereof, which is a B-ketoester,
can be precduced by reacting a malonic acid moncester represented
by the formula (3-1) or a salt thereof (hereinafter sometimes to

be abbreviated as compound (3-1)) with compound (3-A) in a
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hr to 10 hr, nore preferably 1 hr to 5 hr. 25 [0501]
The reaction is preferably carried out under argon
at nrosphere or under nitrogen atnosphere, particularly

pr ef er abl under nitrogen atposphere._[Q502 30 _Ste .
@OEHﬁBgUn n(HhQ)PIRSENSS) EnBrast ?ngln‘.f‘_c ‘?qsgté’r' and Breating
(tPeketagst ehg cob el Rriedueedabydreacting a mal onic

aci d nonoester represented by the fornula (3-1) or a

dapb3lhereof (hereinafter sometines to be abbreviated

as co %@%uﬁﬁé%glAyﬁé§h9§$Q§H%Qn%§'§ﬁ kﬂeas%%gnmnner as in

sol vent’, presence o ase a a chelator, and
5 theatbbge-inbett@sad t9tegp Ganpound with an acid. [0503]

Congound (3-A) can be obtained in the sane manner as

ilR504]1t he above-nentioned Step 5. [0504] In conmpound

(3-1), M SnBomREala 2t oM s L5501 Caemauad (3-1) may

be comrercially avall abl e product, or to can be

{pB0B®si zed separately according to a known techni que.

It is rticul.ar ref er.abl ot assikum et h

i onalBmepBal S ThE TR FRESAiouAd T A}eRls roduct, or
10 4SedpkSsgRPRER] 20 ledpirak@ 1IR0bccprai £f abd Vo Lkridwino t2clnique.

nmol, per 1 nol of conpound ?g-ﬁo. 15 [0507] Exanpl es

dit fHePbasEcERT I LR GnAd YhRSE3SSWR @ihyl malonate.

tréﬁg yl am ne, N nethyl norpholine and the like, with

JP ence given to triethylamne. [0508] 20 The

amount Toke theuhaseftcommpowsed 34 )genebal hyed i® ddherally 1 to
qp prefer 0O nol, per 1 nol. of_ conpoun

(é’l- ’ILQPL[BS@@?P%Z%%Z&O@%&&%HemBHelB?Brlifi’ﬂ:]t ik OTRORE (3-n).

15 ng@bfnt magnesi um

Examples of the base include crganic 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 tc 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 toc 10
mol, preferably 2.0 to 3.0 mol, per 1 mol of compound (3-A).
[0511]

30 Examples of the solvent include hydrccarbon solvents such
as toluene, xylene, hexane, heptane and the like; ester solvents
such as methyl acetate, ethyl acetate, propyl acetate, isopropyl
acetate, butyl acetate, iscbutyl acetate and the like;
halogenated solvents such as dichloromethane, chloroform, carbon

35 tetrachloride, 1,2-dichloroethane and the like; ether solvents
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conmpound (e.g., nmagnesiumchloride) and the like, wth
25 preference given to magnesium chloride. [0510] The
annunt of the chelator to be used is generally 1 to 10

B3ch 851 0430 Sfien, clatbg 1Rt bR thi 3 orie neyaeRane

RydraR3HBOMS&h ¥ &lHiSc38C Bndashé 01 URSE, poidre %lvﬂﬁ%@n 8uch as
hept ane and t he |ike; ester solvents such as neth

Bt aheet by bt o PUEY opb1 NG tatty Haksaragel (UA)
ASRLRLE, UM AGE! Aler bsobulyl aceial o.and Lhe KLKSY sovvent

sofvert §5U oronet

thb@éafoéﬂﬁ tieg bioke 35 Ahetehehl osident, an ester solvent or a
1, 2- dlchloroethane and the lLike; ether solvents _107
gﬁgﬁ ago&vgnﬁ,%ﬁgﬁﬁg &FePF?feE§h%ﬁ and tetrahydrofuran, ethyl

éF@tQEQE%Poéy %f@ﬁ“%olv%ﬁ%r§H¥gé8%LHé”hofE“ﬁ%@f%r@Bgethe

ar solvents such as N, N-di net hyl'f or mam de
(O8E3] N, N-di net hyl acet ani de (DVA), di met hyl
sul foxide, acetonitrile and the |ike or ]

xed
sol venttNs FRAFELPN a‘?ﬁi“ReﬁétluFEe15Aﬁe’é?ﬁ%3rl%ga°9eﬁ? 189°c,

%%E?éﬁ@iye@é%o"toaeo‘s@ X%r%(’lp\f%%réﬂf{ze@(ﬁ”d %o 80°C.
ef erable and tetrahydrofuran ethyl”™ acetate or a

r
Eﬂié@]solvent thereof is nore preferable. [0512] The

or of or ShFy TB0C 6 d0CAe iy QeheErat Lot 08 (i 5, Proferably 2

h&513] 1Thiery eastd @refietrabily ge]mer*ablsy h‘Jr hr to 24 hr,
Erefggably 2 hr to 10 hr, nore preferably 2 hr to 5
Po14b514] 15 Exanples of the acid include acetic

aci d, bydrgeblost cenaddy %Hbﬁuaécaéétﬁc adh 4 h‘?ngd'rlé%hlorlc
with preference given to hydrochloric acid.

Fhédampuhfunic tdricheind thebélhsedW1thrnneﬁaaemceugaVEy to
[0516] The reaction tenperature after the

0.l
§88F %%Oﬁ*c He%cid is
[0515]

The amount of the acid to be used is not particularly
limited.
[0516]

The reaction temperature after the addition of the acid is
generally 0°C to 100°C, preferably 0°C tc 50°C, more preferably
15°C to 30°C. The reaction time is generally 0.5 hr to 10 hr,
preferably 0.5 hr to 5 hr, more preferably 0.5 hr to 2 hr.

[0517]

The reaction is preferably carried out under argon
atmosphere or under nitrogen atmosphere, particularly preferably
under nitrogen atmosphere.

{o518]
The production process compound (4-A) or a salt thereof

from compound (3-A) is shown in the following scheme.
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generally O0C to 100C, preferably OC to 50C, nore
preferably 15C to 30C. The reaction tine is generally
0.5 hr to 10 hr, 25 preferably 0.5 hr to 5 hr, nore
preferably 0.5 hr to 2 hstep p0517] The reaction is
preferably carried out under argon atnosphere or
under nlhro en atnosphere, patpggul arly preferably
under nit & at nosphelle=80 0518] The production
process ound (4-A) pht
conmpound {35A) is sho ' || ol | om ng schene. 108
tep 6 O 0810 0 OH ORiog OFCA (4-1 QR
|oo I~ a FF step Bﬁ}x&i; G 1)
ORC2 )clef $Sftepl6=2A) (4-2- [0
cIRloo is aCl- C4alkyl group, RC2 |
Y1 - pr og@gtd-ng gr& 9 0520] Step i)

S , ep of produ y-compoypd (4-A) orbla salt
( er%ﬁ Tzkcmxpound (4 ® za/ll/tﬁereof(ﬂl-bﬁ)
ngﬁg’?‘poun&fﬁ A thﬂc&rpo nd (3-1), and
treatln @RT eSH ti ng .npound WiSERP #72aci d. 10
Compound (4-2-A) or f@l %thﬁ5eof can be obtai ned by
A

r@gﬁt;ng conpound ( 3- h a’”0- ket oest er conpound
r édent ed by the formula [Xlla]: [0521]

wherein R is a C; - C; alkyl group, R is a carboxyl-protecting

group.
[0520]

Step 6 is, in detail, a step of producing compound (4-3A)
cr 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.

Compound {4-2-A) or a salt thereof can be obtained by
reacting compound (3-A) with a P-ketoester compound represented
by the formula [XIIa]:

[0521]
o O
A A gRe?  Xial]
[0522]
wherein R®? is a carboxyl-protecting group,
in a solvent in the presence of a base (Step 6-1).

Examples of the base used in Step €6-1 include magnesium
compounds (e.g., magnesium chloride etc.), barium oxide and the
like, with preference given to barium oxide. The amount of the
base to be used is generally 1 to 10 mol, preferably 1 to 2 mol,
per 1 mel of compound (3-A).

Examples of the solvent used in Step 6-1 include alcohol
solvents such as methanol, ethanol, n-propanol, isopropanol and

the like; hydrocarbon solvents such as toluene, hexane, xylene
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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). Exanples of the base

ARG st b By opr e dE5 TRV Rp 8 BRIl Sirenane,

|dde@oncel rpeRl 6 Efs e T Medi dHd drabkHEheXae tHEl ike; ether
amount of the base to be used is éhnerally 1to 10

FOILVEpIEf EPSBI 951 e 4-dimpane, pdtethibpletdr e ofpaafdmethoxyethane,
f

(T e XADLERe P o0 D MU IR 8680 R AP dibehy formanide

n(qMFt)panlmhlethgbpsmxmmidean(hceﬂﬁmuhmllé kend hytty dciddeyomwater or a

al vent s.such as ene, hex yl enge 09 and the

e o B e Pt aer St v e ke b oRE a7t RRIVERS, OF ctoluene

GHdboatket rashborigs i &dichlengesrhang rimgeci h&1hde of

ether solvents such as I,4-di oxane, dieth yl ether,
relugngethgxyateanes IRHE ame femeblLeke: pol ar sol vents
iﬁ%? is N, N- di met hyl f ormam de s (DVF), dinethyl

8 ide, acetonitrile and the like;, water or a

m xed sopenhdt NEIEsf @ing BdadnimeeciAllly Xeda SDaVEBNtp@fduct, or
toluene and water, or ethanol is preferable and a

(ieRe 825 BYDERES BT t IRRANFE SAd 2FEPEAITG ﬁ%r%eknown technique.
prefer I
cghngrg?gﬁfgﬁgggﬁ%ég%%fpro 32%th¥ L%%% e syntheS|zed

separaﬂ@byamountdoﬁgc@mpauﬂduﬂﬂiIbéchnlquusedtlssgenerally 1 to
rt| ul ar | refer et acet gace The anpunt
B eEIFLY b e BEELaishits oot 13-a
rml prmfee&aglsx dn { Perfpod® buRElorl ST @tlcfm%mack 11y 0°C t
(3-A). 15 The réa%tl%%ptenﬁérafhre of Ste ary ©
gENee al pye B aiply DO0CEo pbeitar a:!alrgzi@@lanljﬁo@;eferably 0°C to 30°C.
E@&%igularly preferably 0C to 30C. [0524]
ﬁ rmore, conpound (4-A) or a salt thereof can be

obt ai n@dirhjiesmbiert cagoaonpouwd)( ér2aAbadt thewddf can be
&EFVGOf to a 20 deacetylation reaction in a sol vent

G8rgdph¥E;| %ul%‘?ﬁﬁlt%r?owogmd i(A-2n) Resericd tofthgreot to a
BR3EeSYEDL 85 SPU MM ALELALE 5ol vent 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
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
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 alcochol

solvents such as methanol, ethanol, n-propancl, isopropanol and
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pot assi um acet ate, sodi um carbonate, |ithium hydroxide
and the |I|ike) 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 |ike) (Step

¢he) li¥Re RIBEAE2EION ROLyAIE susHahi ASstepiene jfexane, xylene
Qﬁﬁ?&ﬂ%lXiFeFOha%gééﬁﬁtednégT%%ﬁ?EysgcﬁOaé'éE&hloromethane,
efably .3 nol nol of

particularly pre , per 1 compound
(chl2rAforfihecanipomt tedf radid cadidg , us e@-diciSteporethane and the

Q 30, particularly limted., The.reaction. conditions
dropeBEs Pt pPhid st F Badf BN (imry) <cReE, 1,20
RAMk kbt HaRé of €&y drid filkenpaagerEe Piks0dHIMr solvents
acetate. Exanples of the solvent used in Step 6-2

isvchuge arebpoltrBbe sld/dlies 14keh WstemtPramimized solvent
%&%&%%%’ RaPERRAND 1R rg&%?%keﬁgg gj the J bk&ed solvent
hydrocar bon sorvents such as tol uene, “hexane, xylene
afd eithanbilkend wdogenat ed sol vents such as
di chl or onet hane, chloroform carbon tetrachloride, o
1, 2- di GieoreAEERANET BN THEIrY e STEPhET 2 sbF va@fRETaldeh 0°C to

4- 4] lREN r LBt hoxyetliane.gec to 30°c.
A e T A
acet offibter ideecandnt hamé i &B; Stvepr é~20ri sa opnesdlsyl ¥enhr to 120 hr,

t hereof . and e like,-wi.th preference given to a m xed
§gﬁ;%ﬁ9b§¥f2%P%5hg?ggﬁﬂﬂ ter. The reaction
t enper acdie 600 ShAPHE- EontSirdNANG ber8briedi HfdOEhe above-

preferably 0C to 50C, particularly preferably 0C to

Ipotiongd Peert foh Withoust ispdptéon FreyEmitalqly coppgrund (4-2-

E@ %&pahgaltpﬁﬁéf% léhf%§n%? tq %ﬂg ovéiﬁghé%d%e@agtep 6-1.

be conti nuousl'y perfornmed after the above- nentione

St ep 6-Ih whehaabe} sthat redactireratooadt tabncbspooeteablds a basic
Qr a salt thereof obtained in

15 A, th . .
SBFETRER | BRAICRE PR 15t Réeg‘agﬁ?f¥ HePTERT i 1o the

gardichi-anciess paehRr AUl vat@ basic  condition, and the
reaction is preferably carried out in the presence of
sodi ufitecerratiet JFlietheobase ofo thee usese iiso ggaenaddlyi 3 to 10 mol,

SIS bt 15180 10 0L AR BALBIOPLYFeb oty Pl pos 2 o
of compound (3-A).

The reaction temperature is generally 0°C to 100°C,
preferably 0°C to 50°C, particularly preferably 0°C to 30°C.

The reaction time is generally 20 hr to 120 hr, preferably
24 hr to 100 hr.
[0525])
Step 7

Compound (5-A) can be obtained by reacting compound (4-A)
or a salt thereof with compound {9-1): N,N-dimethylformamide
dimethyl acetal in a solvent.
[0526]

Compound (4-A) and a salt thereof can be obtained in the
same manner as in the above-mentioned Step 6.

[0527]
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of conpound (3-A). The reaction tenperature is
generally 0OC to 100C, preferably 0C to 50C,
particularly preferably OC to 30C. The reaction tine

i's gen rall O, hr to 1 refer 2 hr__t

100°hr EoRBsdaf | Sl TAICH R SHRe CEL AL e S e B earRERuct, oF
EﬁnrBécéyﬁﬁhéﬁﬂﬂﬁﬂ@@pééaﬁél Ohcdo B fhg eI ®hownt Bechnique.
compound (9-1): N, N—dlnethyrfornanlde 30 di net hyl

fee28] in a solvent. [0526] Conpound (4-A) and a salt

ther eofaga0ue bl 210G AL 18— 2208 MBNISE 3% bRty 1 ko

above- nent ronéd npoun
be mobpescéfdtablavdi.labbe2pnolipycparviculeat ywereferably 1.0 to
syntheS|zed separately according to a known te%hnig%e.
Lo52BPlTheearb @it GF CORBBHAE (973) %0 deaidedirse

?:2lly 1to 5 10 nol, preferably 1.0 to 2 nol,
gar ularly preferably 1.0 to 1.5 nol, per 1 nol of
conpoubBdamdiay of tdhesalctlviehsr éoﬁlu{ieslzpqlr@@nhﬂremdﬁrents such
t he sglvent [ clude h drocab solve

51 BOnESa Ry I e e PR e o eBPRRE Srli 1 'S (e ogpapr solvents

gabMeéJE,Smewyﬁt&dét@?cer,mtahwlagaéaé@e eitnfylacekabee, isopropyl
acetate, isopropyl acetate, butyl acet ate

ﬁ§@gét?} %M%ﬂ%uﬁ?@%@iebhéSPPREYlh%$%EﬁﬁﬁHQ§P ﬁk§'

r th I
PUE0gE T C RAIFE AR B8 B OROMnSHARD, chlozpform, carbor
setveahsorsdeh 5L -Hidhdbowankandi atdytheetlhére,; ether solvents
%Héhﬁéggi %X:§$2§gﬁvgﬁ?§%ggrah%gg?ffrfidlﬁgyﬁ%%§%tg2ge,
Ne%%ghygfafﬁféHr“HHﬂ@%lEDHEh thbhhﬂké““ﬂbﬂaéc%béﬁbﬁgs such as

( D\VA) , |nethyl ul foxi de, acetonitrile and the lik
pNadnmaéhWkiﬁxmaMldetH@ME@# Hnd-direthKlacagiardde (DMA)r

Er ef g]:ig? ﬁ#c\%‘/}gggetﬁgla%% é%g @%5%%%&13 l-lj-.ri(% ro%a%t }ngged sclvent
thereof and the like, with preference given to toluene.
[0530]

The reaction temperature is generally 20°C to 110°C,
preferably 70°C to 110°C, more preferably 90°C to 100°C.
[0531]

The reaction time is generally 1 hr to 48 hr, preferably
10 hr to 24 hr, more preferably 15 hr to 24 hr.

[0532]

The reaction is preferably carried out under argon
atmosphere or under nitrogen atmosphere, particularly preferably
under nitrogen atmosphere.

[0533]
Step 8

Compound (6-A) can be obtained by reacting compound (5-3A)
with compound (5-1):L-valinol{{S)-2-amino-3-methylbutan-1-0l) in
a solvent.

[0534]
Step 8-1
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preferably 70C to 110C, nore preferably 90C to 100C
[0531] The reaction tine is generally 1 hr to 48 hr,
preferably 10 hr to 24 hr, nore preferably 15 hr to

24 hr'é%épEQEQZLSJKF & ‘Hé‘8%t5§n§&eﬁﬁffﬁéyséﬁg'Aéﬁﬁer as in
out under “argon '~ atmoSphere or under ni frogen
aheoapbetenepatdnaeillSadyy 7pref erably  under nitrogen

at nrosphere. [0533].. 30 Step 8 Conpou (6- n be

obt ai n&ﬂ’mE?_‘lL@aé?THg %W@uﬁ@me@rﬂ}amtw%%@mduetr or
Q%hlﬁéLEY§£ﬁ@§&fé&3§€§a%EE@QY338§5Pdiﬁﬁ“@H*A'Hﬁdhﬂ RecBnique.
solvent. [0534] 35 Step 8-1 112 Conpound (5-A) can be
Gbeappedcabh phelitams mempennds (bnl) the rabovesretheon8dsee,

B SRk SYROLTER L2 o B RIS L AL LA £
tte@gaeknown technique. s The optical purity of

compound (5-1) is not |ess than 95%e, preferably not
{68351 han 97%e, nore preferably not less than 99%e.

[ 0535] e t.of ﬁﬁ%ﬁg (By1) .t [

generaFﬁ% Tﬁ?gﬂgi%be ,%gggf22aEPyBiqgggg%%%g%nerally 1 to
Adr bt wl préfepaeferlabiloy 21mblt opatt Bewid ]l perefemablef 1.1 to
onpound (5-A). [0536] Exanpl.es_of, the solvent include
ﬁygfﬁegrbéﬁréiHWé%HQ§ §ﬁ@ﬁ°gg§ iéT%%ne, xyl ene, hexane,

Qg@ ape and the like; ester solvents 15 such as

net hyl acetate, ethyl acetate, propyl acetate,

i sopr opyempaest af ethéyrofiveateiarsude shydrgtarrut fiod vents such
and tE

ARCHPORBR: e Ch TR oy m SHEPBor S T disy, gater solvencs
su2hdashhetiogl haneaarg thayli keet2tderpsaiMericetasdchisopropyl
%Sc’:e%!agé(,ji géi??le ’acdeit%tt@il igtoggrcirl 1é§ég;tn§tat}1%x>'/t%teh ?.I;i].%e;
halogenated solvents such as dichloromethane, chloroform, carbon
tetrachloride, 1,2-dichloroethane and the like; ether solvents
such as 1,4-cioxane, diethyl ether, 1,2-dimethoxyethane,
tetrahydrofuran, aniscle and the like; alcohol solvents such as
methanol, ethanol, n-propancl, isopropanol and the like; pclar
solvents such as N,N-dimethyiformamide (DMF)}, N,N-
dimethylacetamide (DMA), dimethyl sulfoxide, acetonitrile and
the like or a mixed solvent thereof and the like, with
preference given to tocluene.
[0537]

The reaction temperature is generally 0°C to 100°C,
preferably 0°C to 50°C, more preferably 0°C to 30°C.
[0538]

The reaction time is generally C.5 hr to 24 hr, preferably
0.5 hr to 12 hr, more preferably 0.5 hr to 3 hr.
[0539]

The reaction is preferably carried out under argon

atmosphere or under nitrogen atmosphere, particularly preferably

under nitrogen atmosphere.
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20 tetrahydrofuran, anisole and the |ike; alcoho
sol vents such as nethanol, ethanol, n-propanol,
i sopropanol and the like; polar solvents such as
P%%%‘jnethylfornanide (DMF), N, N dinethyl acetam de
, dinmethyl sulfoxide, acetonitrile and the |ike
6tep BrZed sol vent thereof and the Iike mﬁth 25
preference qi to_toluen 0 action
Penper sotpadrd *Foh i 187 BB edeR0R T BTl dPaGPRsEngo compound
J6Ca) Pi €n pectipefaty ¥(50Q)t @hde&in {%?dr%ﬁ:yﬁh%roup is

reaction tine is enerally 0.5 hr to preferably
OrstAfted By Hie N O§wér@r9§¢9ttnquﬁoqpf geptioned above in
L0239 Jte reaction is preferably carried out under

argon —af hosphere or under nitrogen atnosphere,

paggiful arly preferably 35 under nltrogen at nospher e.

113 [0540 7 bt ai ned
di Toct FyPbyRaaki Ho WORSGHRS bYbtEs WarUmbaacting group

GénlﬁeW@ ¥ Erhdl 118y @éﬁ%%éﬁélgrgéébfé&é§'QEP%EQE%%nbEeEHﬁlque
droxyl - protecting group” nmentioned above in

Esamphes ¢0541 Compondd (6511) pprioaoikedybyhehbydroxyl-

BEYLod LSS RR9ERVTs oo berynt et e

Emagpameﬂﬁylﬂamﬁméth 1&)2%@&@;&% ainliﬁe, (S)-2-
hydr oxyl protecting group I nclude -
B@F?V&.%@F?@A@ﬁhhﬁ%@pg Pﬁym§t3¥¥ﬁanﬁﬂx%aﬂapﬁannﬁé 2-methyl-1-

Q§éﬁgthd?op ran-2- ylo eth;lh%r?gx%amlne, methgl 2-amino-3-

nethyIS| propyl amn
mSyrPiet hidatbonate and ethyl 2-amino-3-methylbutylcarbonate.

St oh St SR 50 e FE R F Dt o e o any L Ckyme thyl) -2~

%e@ﬂ&[@kéb§&&ﬂﬂﬂé3UtE|CQLﬁeﬂﬁyf- !Eeﬂf%H%&%E%&%thz—
(S)-1-(tert- butyld|nEthyIS|Ianonxynet
HePRYReF Ripl) rrfnyd amd 8- @rw@tettwil 2(—a@nnah§rdm©‘@yybhuwlcarbonate,

PR iy TEL IV RLAEAI 0° (8] - TB{ {27 am no
butyldlmethyls11anyloxymethyl)—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%ée, more preferably not less than 99%ee.

[0543]

The amount of compound (5-1) protected by the hydroxyl-
protecting group to be used is generally 1 to 10 mol, preferably
1 toe 2 mol, particularly preferably 1.1 to 1.3 mol, per 1 mol of
compound (5-A).

[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, iscpropyl
acetate, butyl acetate, isobutyl acetate and the like;

nalogenated solwents such as dichloromethane, chloroform, carbon
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particularly preferably (S)-1-(tert 20
but yl di nmet hyl si | anyl oxynet hyl ) - 2- net hyl pr opyl am ne.
[ 0542] The optical purity of conpound (5-1) protected

t he. _hydr.oxyl - pr ot in roup_i Lt
DeaEngBAEE IS SEHLNG LA 8 DRL LESS, s solvent
phefreabhy 4nat okess, tdasti9% ehezs 102431 ndthsoaraminne,
of conpound (5-1) protected by the hydroxyl -
gredtredidngigranp anlselesid thegdikral pycaheh SptRRts such as

Ly i 2 1T i cyl e I 11140
FERPL. Verhoh 7 Mebeofitl o pploREL AR s A potes
5 Bddmeings efichhassp) Nedimeé tict ifdemanddec4PWBN, dbiNent s

such _as toluene, xylene, hexane, heptane and the. .
iRt dpePteat gant B Ly hings Ay ﬁyﬁg%é?%t S ytrLLe and
a9 aliGe BLORYIni 266! 86 PrertS UHORWE AGCEREELiMI With
acetate, isobutyl acetate and the |ike; 35 hal ogenated
soteferescsughvas tpochdbresmet hane, chl orof orm carbon
éiﬁ % trachl oride, 1,2-dichloroethane and the |ike;

érdsol vents such as 1, 4-di oxane, diethyl ether,

10 1, 2- di meidh@psethanecembetsahydriof Wealkraalysote wnd ooke,
i ke; al cohol sol vents such as nethanol, ethanol,

reyeieyadly, 0FG ope dfifel mand PrrLenabdy HOF ako s3&8lvent s
§$%QGﬁS N, N- di met hyl f ormam de (DMF), N, N-
i et Nyl acet am de (DMA), dinethyl sulfoxide,
acet oniTtrd lreaatdont hemki ke generatilied.Sohveht 2hereofpreferably
and. the like, with referen iven to_toluene.
[%5%5F7tPO§$here§8Fgoﬂr? %5%5&?@r§ Pg 68ng$%¥1y 0C to
1s ?8%gq] preferably 0OC to 50C, nore preferably 0OCto

. "[0546] The reaction tine is generall¥ 0.5 hr to
24 hr, Prefrgeatiipn dsspheferally Harmhsce OpFeFRAGH| §rIon

Ol b RS LA RARED. L) preconan

er argon nitro
atnmsp e ogear bkaokphéye pref erabl y
[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 conventicnal methecd.

Compound (6-A) can be obtained in the same manner as in

25 the above-mentioned Step 8-1.
[0549]

For example, when the hydroxyl-protecting group is a tert-
butyldimethylsilyl group, compound (7) can be obtained by adding
a base and tert-butyldimethylsilyl chloride to compound (6-A) in

30 a solvent.
[0550]

The amount of the tert-butyldimethylsilyl chloride to be
used is generally 1 to 10 mol, preferably 1 to 2 mol,
particularly preferably 1 to 1.3 mol, per 1 mol of compound (6-

35 A).
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under nitrogen atnosphere. [0548] 20 Step 9 Conpound

(7) can be obtained by introducing a protecting group

to the hydroxyl group of compound (6-A) in a solvent

ﬁccor ing to a conventional method. Conpound (6-A) can
ained in the sane manner as in 25 the

above- mak0eedo St e base [10RAYFOEieXRYDARInMheN the
l§%flroxyl protecting group is a tert-

igopirapy hgtBylaning.omyridsngoundl ¢zzotarrisk it ditkgd It is
g&e%gggggxdnggig_ﬁgq tert-butyldinmethylsilyl chloride
(0] -

conpou 30 a solvent. [0550] The anount
of the Tth@tambuhyl of nﬁieh)ﬂﬂd o @kl asedeis ogdreeraisled 1l $o 10 mol,
gener al lto prefer

bl 2 ol ,
watfﬁéabim b?e?f o yafttlsuiaﬁwéﬁg%%aﬁw tgr 1.3 mol, per
qugg &8 ﬁ@héo (etkp [0551] Exanples of the base

|nc ude trie I'am ne,” diisopropyl ethyl am ne,
dpe6d] ne, |n1dazole and the like. It is preferably

i mdaz The _anpunt of the se t e i S

genera%{ Eﬁs ? so%y%ﬁ ﬁgﬁﬁy%? ﬁggﬁoﬁ%fﬁkﬂ scolvents such
Ray ttbdukakl yx 1@6@; aflank ,t Bept3nsDhnd peie Uik®l e@fter solvents
compound (6 A{ [ 0552] Exanples of the solvent include

e4r Behhyb| ¥eafiar SuEhyLo 288t 8B udREOPYY 13GREat e, Tsopropyl
r%e%ié%ygl%e 40 e?rc?f € @%‘ﬂat{ s'olﬁﬁtyfséc%t%f’é VA St:heS WGheas

'acetate propy acet at e,
ihma@g@pytedaselvmmxsknuqﬂ aacduahéoromethﬁqé,zﬂhﬁqmniorm, carbon

and the_like; nat_ed vents such .

HRPOPOREE AaneL+ SR GRS oREESFbBRT £8% r Hiioties solvents
Iwerdiaghh on0gt bange and ddhe1l kkgeret Dep-goheetsretane,

such as 1.4-dioxane, diet yl ether,

tezrr@hweltnéuyenhaarelsql@t ealdy $hef Like; pelab|Iolgirptsheuch as

I K1 0QL AL 1 3O MEM $. SHG13S N, N-dimethylacetamide (DMA),

dimethyl sulfoxide, acetonitrile, water and the like or a mixed
solvent therecf and the like. An ether solvent, a hydrocarbon
solvent, a mixedlsolvent thereof or the like is preferable and
tetrahydrofuran, tcluene, a mixed solvent thereof or the like is
more preferable.
[0553]

The reaction témperature is generally 0°C to 100°C,
preferably 15°C to 70°C, more preferably 40°C to 30°C.
[0554]

The reaction time is generally 1 hr to 24 hr, preferably 1
hr to 10 hr, more preferably 1 hr to 5 hr.
[0555]

The reaction is preferably carried out under argon

atmosphere or under nitrogen atmosphere, particularly preferably

under nitrogen atmosphere.
{055¢6]
Step 10
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N, N-di met hyl f ormam de (DVF), N, N-di net hyl acet am de
(DMA), dinethyl sulfoxide, acetonitrile, water and
the like or a mixed solvent thereof and the like. An

et her sol vent, ydr ocar b 20 solvent, .a m xed
ol venCaANGHEH 13 £H6 1% KPHG TsEapY; ANpieghiAs compound (7). to
telh N drel Uhafead©ldieng a2 sBl¥edtSOl Xepdsd hefeeh @ldditive can
the'like is nore preferable. [0553] The reaction

teempedgdue the gesrgtaldry syStes-100C, 25 preferably

15C to ./ r r r.abl t0.:50 :
reacti gr?%%brl%e%i g7ge§£err?ak%by%f%%§%etdg 134&1“?, L%?éeﬁlear%g%y a1s in the
bove-kenbions®r et ¢y f erralhy dbbketgedt vned G 8-30

- The reaction is preferably carried out under argon

10

15

20

25

3¢

35

O&Bdphere or under nitrogen atnosphere, particularly

pref er d LLr ; £ 111 0 ;
216" bl uRisE b L0 IR s k03P hon NP i st

cemponate( 73odoum ahyehmdxizat, i pptreattimonydroxids| weressium
A bas nd,agn additive can . be_added.to the .reactiaqn
SR BB Ut AR dyipE b PR HEaL M T i Gre 1/
MRRRAbiagclh [ b he, 0 5-PhovRcepet hanednst Bpkd, afithereference
above-nmentioned Step 8-2. [0557] Exanples of the base
iHidend §os pUt aP® LR boHaa®atget assi um car bonat e, sodi um
Qéggg i de, potassi um hydroxi de, potassi um

t =

ut oxi de, sodi um hydri de, potassium hydride, 1,8
| 0 di azaei eyelafS5c8. e baswacene asddt he dekeradit 0.5 to 10

et ellyoDd P REL meerponatr, LR 5 o o
1, %ggfQrﬁgiyo§.ébﬂ§b§%dﬂqbo.particuIarIy preferably

0.5to 1 is nol, per 1 nol of conmpound (7). [0559]

[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
the like, crown ethers such as 18-crown-6 and the like, and the
like. A quaternary ammcnium salt, a quaternary phosphonium salt
or a crown ether is preferable and tetra-n-butylphosphonium
bromide is more preferable.

[0560]

The amount of the additive to be used is generally 0.05 to
10 mol, preferably 0.05 to 2 mol, particularly preferably 0.05
to 1.0 mol, per 1 mol of compound (7).

[0561]

The additive may be added during the progress of the
reaction.
[0562]

Examples of the solvent include hydrccarbon sclvents such
as toluene, xylene, hexane, heptane and the like; ester solvents
such as methyl acetate, ethyl acetate, propyl acetate, isopropyl
acetate, butyl acetate, isobutyl acetate and the like;
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Exanpl es of the additive include quaternary anmmoni um
salts such as tetra-n-butyl anmoni um brom de and the
| i ke, quaternary phosphonium salts such as

etra-n- putyl phosphoni um br om. de. and the |like
S oRA=E? RE7 2= AT oo H8Te PBu: B KA TE e P RAOFRER, casbon
lick@achl 8H2d&) NBry- EHBIrdecBahé , ard Qi Qrin@;y ether solvents
phosphonium salt or a crown ether is preferable and

sachaaf- buf v e phodlighhyBr 6EN8Er | 5 4msHasiheryeibrBee,

a f e di fiye u '
e R b e e
pathaaol aréyhqnef enrsdpdnppandd, iscdrdbarmdl sper themdlikef polar
conpound (7). [0561] The additive dded_durin
tsﬁ’gB’EFlBﬁr%‘é%*_‘ S th -déaﬂeﬁgggﬁslﬂémﬂ?%%e@@xaﬁwgs of
heesAl YSALL AREdeMIYAr @G ARRADI SO Ve NS UGRetBBitrile, water
tol uene, xylene, hexane, heptane and the |ike; ester

sodveheslikectr as mistddy Iscdyenat bherrdfy |arab ¢hgt dike, with

%rogél acetate Léo rqopyl 3s acetate, butyl acetate,
&5 F?PC%C%J(%%% ahd FeFirke; 117 hal ogenat ed

gobyepts such as dichl oronmet hane, chloroform carbon
tetrachloride, 1,2-dichloroethane and the I|ike; ether°
sol venflbe zaahthen Itempimatare, 16 eengrakihe0°C to 140°C,

1, 2-di h h ol et i S0l 3
B LR SR TR0 iR B ALy SV 6E, et
flopsopanol , i sopropanol and the |ike; polar solvents

such as_ N, N-di pet hyl f or mam de , N-

di et hfﬁrlspéfﬂaﬁ»?b%n(ﬁws,lsdi%@@%gmu%ﬂ%&g%%fm nr, preferably 4
AGetoNBEr hi e myved §irerdphipes! hker®raa e xed sol vent

thereof and the like, with™ preference given to

{or6Bhe. 10 [0563] The reaction tenperature is

gener ot 200kt 0 e ST HO (9,00 i
geneephkye lohruide & irogehehenedplye e, Haduidudal@yhpreferably
ﬁ%&grpﬁfiﬁéggﬁyég%ggﬁﬂéie?4 hr |

[0566]

Step 11

Compound (10) or a salt thereof can be obtained by
subjecting compound (9) to hydrolysis in a solvent under a basic
condition (e.g., in the presence of a base such as sodium
hydroxide, potassium hydroxide, lithium hydroxide and the like)
or under an acidic condition (e.g., in the presence of an acid
such as hydrochloric acid, sulfuric acid and the like).

[0567]

The amount of the base to be used is generally 1 to 10 mol,
preferably 1 to 5 mol, particularly preferably 1 to 2 mol, per 1
mol of compound (9).

[0568]

The amount of the acid tc be used is not particularly

limited.

{0569]
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[ 05651 The reaction is preferably carried out under

argon atnosphere or under nitrogen atnosphere,

particularly preferably under nitrogen atnosphere. 20

[ 0566] T2t eR é% P i(GHO) 0 95151 UL RA ¢« 1

obt ai ne 51 2 jggctl ng clon'pc:)Lusng ?Sé ydr%glsél:s T I
andothenreaodfmnzﬂdxmﬂne pmeﬁdrabbn ¢arxped|quulma the presence

presence o base such as um 25 E%ﬁg}lde

e 268t hy SRRy BARCACTERy o B {5d 1 gR) aquecus
%bdg_uﬁ\eh Qfloﬁgd@lg‘o]gﬁﬂ%tl on (e.g., in the presence of
an acid such as hydrochloric acid, sulfuric acid and

{Ae701ke). [0567] The ampunt of the base to be used is

generaé# %1&8 %Eera lsoﬁ?%n&rg&%%ﬁgg%%gdﬁéhékégﬂﬁsolvents such

partic y pre
@@;rmomﬁéné 9)xy1él’ﬁ£,8]he¥da@eanhuptaﬁé de @ed ditke;betHsedsclvents
is not particularly ted. 35 [0569] 118 The

BBt PN cHRH RFNE ] éjlﬁrté‘ﬁ’ér gbN§Ta besidinedhereeshane,
%’é@rE\H?dE@??fér‘Pn drsi JHE aRRetRE AP Yo Ca:{lrdcﬁﬁalo %Blb@n&gesuch as

presence sodi um hydr oxi de, particularly preferabl
osithgnah, agtisousl, sogirepehpds oxsdergednsl and 5he0378k; polar

SSIRBRES Surh e M iine ML Edrnt S CARET SN ©

Hhh@th?lﬂ@étéﬁ&d@”ﬁﬁMA §U@ﬁmé§h§l4sﬁﬂﬁﬁﬁﬂué @b%&ﬁﬁhtrlle, water
et her 2- d|nethoxyethane tetrahydrofuran ani sol e

and t:h@ like omlzdHReds GPLERRE SRFEQE ansl fAdendade, with
t
S5P28tkacd BLAEY i IRRREIPROLRE e g gL vater.

dopethyl acet ami de (DMR), di et hyl sul foxide,

acetonitrile, water and the like or a m xed solvento
t her eofhgndeeRB1PR KeemRARAF UTEr dFepeRRB2 LY EWCt §02150°C,

B-xedrSP1 yebecOh o $8B5OPIYe FLLWRLELy 65°C to 75°C.
[0572]

The reaction time is generally 1 hr to 24 hr, preferably 1
hr te 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 cut for the purpose of the
purification of compound (10). For example, when the reaction
condition is a basic condition, the activated carbon treatment
can be carried out without any limitation con the amount of the
activated carbon to be used. Moreover, when hydrochloric acid
cr the like is used in the extraction operation, the amount
thereof to be used is generally 1 to 10 mol, preferably 1 to 5
mol, particularly preferably 1 to 2 mol, per 1 mel of compound
(9).

[0574]

Examples of the solvent used in the extraction operation

include hydrcocarbon sclvents such as toluene, xylene, hexane,

heptane and the like; ester solvents such as methyl acetate,
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15 [0571] The reaction tenperature is generally 0Cto
150C, preferably 15C to 100C, nore preferably 65C to
75C. [0572] The reaction tinme is generally 1 hr to 24

hr referably 1 2Q hr_ to 12 hr, nore, pref.erabl r

ey TR CEE 5595101k Re=iRapt “aPF BB HHT dhrhbgRy s acetate,
a6bbualeda 8 DON Hd el Nakk; ONalPgEREtEN LAVEDRs such as
carried out for the purpose of the purification of

cdrbdandmetigne Forh @, @RERORheerRRRigHdes 1.2-
%lg.rc]: Itltolrgntf'lgng r?é't%ecﬁq et-I ?Qto{lgesgﬂéﬁ/ %cﬁflaﬁgogcetone,
Y- Sarment - can be carried out Wt hout any limtation

5 aRthhec8npURét&ie t heetadtiisvatied] katdos, troetiey isegropylketone
Mor eover, ,when hydrochloric acid or t¥e like is us

AR kesekiract FeieoRAlaEnss, SHRB aRotnt gl aiZEhyl etner,
Ys %ddﬁ.ﬁegﬁ&??@élj[xéhél, tt%t&%hgekofﬁt_-&ﬁ erabldoile LD tBR like;

nmol, "particufarly preferably 1 to 2 nol, per 1 not of
codpousdlvéd)s $05V4s Bxamphésrolet ard sthe dhitkeusadai nixed

the extraction_ope ion,,incl hydrocar bon_. t

SHUNCHE FOPEENG, S0t Erabh S5 HERTArke SR R oluens,
10 HeeRanest Retrel Vet tyclatayi metbyhracepadmyl akkRate,

et hyl acetate, propyl acetate, isopropyl_acetate,

Beoproayeét acetate sdBivll sgetpare ArePehel |3qetate, acetone,

I nt [ 3

R b B e B R B0 SR B SoprgRy ketone
andl thesbilke; ketone solvents such as acetone, s
net hyl et hyl ket one, net hyl i sobutyl ket one,
&Qﬁﬁgﬂisopropylketone and the like; ether solvents

15 such ?‘%o&lrﬁéuﬂhoﬁé‘?,oﬁ'&ts@’l't &R@kof, which is an anti-HIV
1, 2- di met hoxyet hane, tetrahydrofuran, anisole and the
lademt (polpousad) verirs ksued sespacdueedt vsing aurpoyad (1-B),
like.orr a m xed .splvent theregof _apd.t{h ' jth
ST SRCEOBPRE oLt GIraan o Repy Sracr i ol
q@gh@?e, ethyl acetate, propyl acetate, isopropyl
acetate, butyl acetate, isobutyl acetate, agetone,
met hyl et hyl ket one, net hyli sobutyl ket one, X
nmet hyl i sopropyl ketone and ani sol e. (E[F

¢

|
¢ F
b F by F donpF (BT 0”“300
_— —_— 00—
OH Step 1 XQDUEI(S’OH Step 2 XZOGDZHORS Step 3 O ol Step 4

{(1-B) {2—B) (2—1—8) (2—2—-B)
20
0, gri00 ) FO OH
(g?h:) 0 DORWU
< .

Cl N
O F B F ’//;;pG (4-1-8) \\\‘n o omm(gga)
0H— Ci .
0 — -
e Ei;% b - Step 7
Cl | Step 6-1 O 160
R -
(2-3-8B) (3-B) N ®_~7 4B

o 0 F 0O ‘

Al Mg baal O | Step 6-2

(4-2-B)
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[0575] 15 Conpound (10) or a salt thereof, which is
an anti-H'V agent (conpound), can be al so produced
usi ng compound (1-B), which is conpound (1) wherein R

i's afluorine atom [0576] X100 ,F " A F 1. F of
8- 1) C I o 3~00" CF@&\FOHSteplxzo

Step 2 O(M] Step 3 | Clli Step 4 (1 B %_'
( lﬁ%z @53)1) 20 0 Oi—bl 'h)giép Oi c FOR :: 30R10)J

‘ i
) 8IOFOO Stp 6-1kFFO

@, tep . (2-3-B) (3-B) %4%)(4 B) JLAORR &

Step B2ZB4-2.-B) 120 H2N HNIT I ~100StepBl2

&% 8HI00 U1 F | 100 (5-1) F Step 8 CI c C (5-B)

(6-B) (8) b S@NFStep 13 of f C

6'[}H

Step 13 F -
Cl

(10)

[0577])

R¥ is a C; - C4 alkyl group,

XZGO

In the above-mentioned scheme,

R300 w100 is a

is a C; - C4 alkyl group, is a halogen atom,
halogen atom, M is a metal atom M, R®? is a carboxyl-protecting
group.

[0578]

Compound (2-B) or a salt therecf can be cobtained by
reacting compound {(1-B) or a salt thereof with a halogenating
agent, in the same manner as in the above-mentioned Step 1.
Compound (1-B) and a salt therecf may be commercially available
product, or can be synthesized separately according to a known
technique.

Compound (2-1-B) can be obtained by subjecting compound
(2-B) or a salt thereof 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 (8-17), in the same manner as in the above-
mentioned Step 3.

Compound (2-3-B) or a salt thereof can be cbtained by
subjecting compound (2-2-B) to hydrolysis, in the same manner as
in the above-mentioned Step 4.

Compound (3-B) can be obtained by reacting compound (2-3-
B) or a salt therecf with a chlorinating agent, in the same

manner as in the above-mentioned Step 5.
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(1 0) [0577] In the above-nentioned schene, R100 is a
ClL - &4 alkyl group, R300 is a Cl - C4 alkyl group,
X100 is a halogen atom X200 is a s halogen atom Mis

a nmetal_, atom is_a car | - pr tectln

[ 0578] CeRBBAR (F558) S5r Al RRBPEo b e e AR via
%b,&r%io&ﬁa hy-1+2pcét Y £LORPAMRAOE; BbyOfea&:tSﬁicj ddft@:"oemﬂ (3-B)
with a halogenating 1o agent, in the sanme manner

i thh ecmpeved mbart 1 loneldh Sthep SEMeCHABBERET 1L7B)then d‘b§‘76‘

I e b QIEY: a
%ﬁx%g%ﬁ%é gén?ﬁ%s %%% sepé%gggkéeaﬁgé?%#%é?t%§ kng%ﬁuth an
taeclni que. Conpound ( 2- 1 B) can be obtai ned by

subjectlng compound is -B or salt th f to
carboxfﬁtﬁFBPgEF?ﬁﬁ r%%mﬁq 50 RE sarel rmieroas can be

'd?attaﬁﬁe@bgyer@@&i@%n%&ﬁdz (30957p'99ﬂ§1 e FdDmAaN ®€Ia] in a

obt al ned by reacting conpound ( -B) with conpound
(®lvent,i hnt ble same ITRETERT S8 S| nnt hbeaa}wee nesyitiionesd Step 6-1

H5EhsheR By2r chiy et Tos L onracp st bntd (oS! (B2-p) o

edicelysksiohNnréhe: s@e manner as in the
above-nentioned Step 4. Conmpound (3-B) can be obtai ned

HY578dcti ng conpound (2-3- B) or a salt thereof with a

e Of | n2htAA8008Ls) |t ey SHTR PRATBINSL, 08: 0 WAikcuna (4-)

above- ment1 oned 121 Conpoun a sal
Khemeehltanhbee@btw&tﬁxtompmundoWﬁomhd {a-thé)sapre amnner as in

salt thereof acting conpound (3-B W th
ctg\‘?péﬁﬁ’ﬁ?fe(?%e’i?lgn?]g R dre gnner Sas |Z1 t he above-

m?H] i Orc%ﬁgéhﬁe Ge-aNnd-in asd idk dibedr 5§Ukéaaglﬁ@rmmmmd (5-B)
Wi an

acid. Alternatively, conpound (4-B
sdlth chmpeund b be bttdiensdmy MABRRT | 2Y JefbrﬁhﬁJm?OVE'

): h mula [XIla] in a solvent, in the
giﬁglﬁgﬁﬁe§ég§séoi t he above-nentioned Step 6-1 and

$@ggo§ 2, and subjecting the obtained conmpound (4-2-B)
Step 12

Compound (8) can be cbtained by subjecting compound (6-B)
to a cyclization reaction in a solvent (Step 12).

A base can be added to the reaction system, as necessary.

Examples of the base include sodium carbonate, potassium
carbonate, sodium hydroxide, potassium hydroxide, potassium
tert-butoxide, sodium hydride, potassium hydride, 1,8-
diazabicyclo[5.4.0]-7-undecene and the like, with preference
given to potassium carbonate.

The amount of the base to be used is generally 1 to 10 mol,
preferably 1 to 5 mol, particularly preferably 1 to 2 mol, per 1
mol of compound (6-B).

Examples of the solvent include hydrocarbon scolvents 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, tetrahydrocfuran and the
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to deacetylation reaction. [0579] Conpound (5-B) can

be obtained by reacting conpound (4-B) or a salt
thereof with conpound (9-1), in the same nmanner as in

tl Tieabg&(f%Peé‘éix%}% T Ls g%g@g@@&%i&&ﬁ%ﬂ é%ﬁlF) ,

tain y reacting conmpoun conpoun
ﬁﬁméyhylnsmhﬁoxmdﬁa mamn@miaslle ame Heovie-kerertthgiedcetate or

Step 8- 1. 0580] 12 2 ound ( can be .
GbWE?‘ﬁ‘éds%g VEb; gBﬁdE’g Wl‘i%Z) Péer%erence given to
gygLagggt@plfégﬁgmiabl n a solvent (Step 12). A base

can be added to the reaction system as necessary.

Exanpl ébeoteapbivastenprtafdaesddi garenrbbnataom temperature to

BRI T SOt P 25 LALTC o ) Bo Lo AP T hycl i e,

pot assThe bydetden Hintke i a;kaxbtraymyoi ShA. €4 -24 undeger€erably 5
and the |like, with preference iven to potaSS|um

B3 bBnkat hT THAHWSIHE Y PREIpEaRlY P e (fsedli

? glly 1to 10 nol, preferably 1 to 5 nol,
gar ularly preferably 1 to 2 nol, per 1 30 nol of
Soepolidd (6-B). Exanpl es of the sol vent include

hyd b t h I h I
1Y OCELRED, 0 VP 20 RSP DS LSS,

@uﬁﬁlé@fﬁﬁ?t&&% urkhl @) ofar Rydear Pors tief ragheendeunder a basic
ch

1, 2- di oronet hane and the like;, ether solvents such
§§n911141@1’11 ok@re. » 3B dihét Wlesétlﬁ%rOf = ﬁ_ﬂﬁﬁerr@f-lﬁbxﬁét Bagéum

of N h i t u
LESRBRYE IO A0t W08eof ey KRR A SO sy Uehe ik
acetindét ran eac@idi d heridikepnetayd . ﬂCﬁiaﬂﬁz@mesanﬁexeﬂ an acid

eqof  and the |ike, with preference given to

ngkf\[/lggt t)‘@‘??‘&?‘r]r%ﬁcd@‘:lsi TRBL Fe5ts |%’|’M é\?ﬁe?g‘?uﬂékﬁg

gener arhy QoM { &SPeH Wakel @0, Ba0ised & Qj'éhtélﬂélﬁ C1t @6 10 mol,
100C or 60C to 110C. The reaction tine I1s generally 1

breferadlnr] tor &f ercdbl pastipulanlyl prefensdiyi dukar Bymol, per 1
REET SEBL & (g .10 hr

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.

Examples of the solvent include alcohol solvents such as
methanol, ethancl, n-propancl, isopropancl and the like;
hydrocarbon solvents such as toluene, hexane, xylene and the
like; halogenated solvents such as dichloromethane, chloroform,
carbon tetrachloride, 1,2-dichloromethane and the like; ether
solvents such as 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane,
tetrahydrofuran and the like; polar soclvents such as N,N-
dimethylformamide (DMF), dimethyl sulfoxide, acetonitrile and
the like; water or a mixed solvent thereof and the like, with

preference given to a mixed solvent of ethancl and water.
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[05811 io0o Step 13 Conpound (10) or a salt thereof can
be obtained by subjecting conmpound (8) to hydrolysis

in a solvent under a basic condition (e.g., in the
potassiuﬁ1%y ?o%%ge th|3h1hy§n% g %ﬁdgt S Ee 90 C, more

mseﬁerﬂhhpr4@ﬁia0|thisond|t|on (e.g., in the presence

o Bk el ek faBgl do S W 5 2R

peséeadbyy 10 1D hhO taol3, hrpreferably 1 to 5 nol,
particularly preferably 1 to 2 nol, per 1 nDI of
5 conpouhB EB§. %@m%hetﬁﬁbﬁﬁtOéftbﬁer§%$EP?Q)Wﬁ%ﬁﬁ§@dlﬁs

QL rRAL warly limted. The reaction condition is
gre fera %}i a basic condition, and the reaction is

passzXul arly preferably carrled out in the presence

of sodj dr oxi de. 25 a s of the soI en

"hoi waEh) SRR EraRRunen A0 oc b hapith 2 25t ol
RePrPPEAND] 4 24 1SIQR1. 0P &RApABY bhethd kesivemd &%%Benhydrocarbon
sol vents such as tol uene, hexane, xylene and the

10 Epkeenh%alsjgéhaa%dﬁelevem Ky e, deexinshi chemenﬁaaed the like;

e hI h
SREEE e TRnsd HaTSOhE BRI Sy ST, s B ER Bopy
deetiyd, eidtgrro;aylzadtaﬁathpxwtﬁarm:etattﬁ,r alsxbdueﬁzmra@etate and
aF%Eihe | i ke, polar solvents such as

N, N-
R ¥ &?%ﬁe@éteél\/ﬁylvﬁﬁlh%tm &t [hGhderomethane,
@Hf&f@%éfﬁl‘%é?ﬂ%nt%%tkegﬁlofﬁ£§r f"2inBHT%}oégh¥ﬁQtand the

t her eof and t ke, Wth prefer’ence given t
15 hiked E&ﬂqnﬁnsaﬁVeatBaﬁobhaaﬂ aw&tﬁnele&thWéeteaékebune,

tepperature | ref er abl to 10 nor ef er abl

R e Bac RgoF obt P Fieat dLyBEs Ao Lo 4-
&Qoﬁéme L efefabley hery h[ZL@hﬁ%ﬁHoxﬁéﬂH&nbheté@&&ﬂ?drofuran,
the pH of the reaction mxture is preferably 3 -

pobs2le @Rd dbiai He@/calponad cedbyeran Bechuas fmqéala@y:l, 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 M' is shown in the following scheme.

[0584]
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recrystallization. Exanples of the solvent include
hydr ocarbon 10 solvents such as tol uene, xylene,
hexane, heptane and the |ike; ester solvents such as
met hyl, acetate, ethyl acetate, propyl acetate,

iﬁppr py! acef.al &, but yIR acetate, isobutyl acetate and
t e &™X’hal ogenat eB EmM'%? such as

dkg onet hane, chlg rm cafbon tetrachlorigde, =
1,72=di [¢fhl or oet hane aﬁﬁhtmﬁ%pS l'i Kg, skep ame ﬁgl : e
such as acetone, nethyl ethyl ket one}
met hyhi gobut yl ket one andgt he |ike;
as 1,4-1di oxane, die Refher,
t et v diOhf uFteR, II anl S like; alcohol 1]
OIVEATR such—as—metg ~xet hanol ,  n-propanol

i sopRopanol and the |i kg® pol ar solvents such as 20

N, N-|;§d'] nmet hyl f or mam de ( \),], N, N- di net hyl acet am de

( DVA di met hyl sul foxi de,” acetonitrile, water and
tfhegklke or a nmixed solvent thereof and the Iike,

with preference given to a mxed solvent of ethanol
averRafeM b tisit@aénetonosss agszime anchddet ildke, and each
qgg@ of. .c ] the production nethod of

C n’p%ﬁnd&[‘;l gg?ggfgnré%oa#%g%ﬁd [I] are shown bel ow.

Rtegudt i on nethod-1 The production nethod of conpound

[I] or a salt thereof characterized by reactin

conpourfid PRPPURFt ReRERSRALRE [RY/[then faguka b%%ﬁn@@@rinafter
t 1156518 ' h , i h . :

eSO P PR Y O Lo LA, O 210 R by obtained

byl reeREihm | | a]aBtawd,| b RBtR1OaPbm WRIRea GaR3HeOand an

%E%&é§l§§§ é(gmpoRt?ﬁzd )371'1 ?s%&%%n%:[ gr?glréééti%eg ?E'hec r)e(gction

mixture with the compound [II] solution.

et her sol ﬁ% :
2- di met ho hane, Rr®

Compound [II] may be commercially available product, or
can be synthesized separately according to a known technique.

It is particularly preferably 3-chloro-2-flucrobenzyl chloride.

The amount of the metal atom M' to be used is generally 1
£o 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 amcunt of the halide to be used is 0.01 to 0.1 mol,
preferably 0.01 to 0.02 mol, per 1 mol of compound [II].

7 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 0.0l to 0.02 mol, per 1 mol of compound
[II].

Examples of the scolvent include ether solvents such as
1,4-dioxane, diethyl ether, 1,2-dimethoxyethane, tetrahydrofuran

(THF} and the like; hydrocarbon solvents such as toluene, hexane
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[X] [IV] [0585] wherein ML is a netal atom such as
zinc and the |ike, and each synbol is as defined
above. 5 Step I A conmpound represented by the fornula

[ITa] .(hereinafter sonmetinmes tq be abbreviated
GBitpGHRdLEPa] e e De it-al REHeBgP aEt iRy <5 qf the solvent
advanGe: «anaet b1 AL Wddrta haki-de ?fgf@fhblq} korgsi |y
compound in a solvent, and reactin he reaction io

m xt ur &hsi eimouht cbnporrsbIvarit ol bei saedCorpaemrrrgdlyy 1 to 20

y be co cial | vai | abl e.produc can be
g@“;ﬁgggfgggigpgr%¥é$¢%acéﬁ%d%na ?g %h%ﬂ%ﬂ%L echni que.
It is pafd iedanby pemberahine IsCheaeea?i§! orer akenoybc,
chloride. The ampbunt of the nmetal ‘atom M to be used

ipargdsedarly prefisrallys 285€, tored€rably 1 to 1.5 nol,

per 1 mau 4] . e e L d

i ncl udrﬁf JegFEIBAatne 14 qerRaTRY FEkIél,£ to52 03 Apreferanly 1
preefrer d8crgi pentioillzZ-dipredewebhand. hifTheo dhdunt  of

the halide to be used is 0.01 .to 0.1.nqt referab
0 o1 LTS GEAGREONoEF HEekRrA e GAsGRE Pyt Lragt Fidon
E%ﬁﬂﬁ%ﬁ%r@fokhﬁnﬁéKYHfﬂﬂdﬁenp@%ﬁ@HFHef@P|p&&ticularly preferably

trimethylsilyl chloride and the like, wth preference

ginder nétrepgapt Aynesphare.chl ori de. The anount of the
I§¥Ijilyl conpound to be used is 0.01 to 0.1 nol,

3P & ably 0.01 to 0.02 nol, per 1 nol of conpound 25
[Jtep 1EXanpl es of the sol vent include ether solvents

suchas_ 1, 4-di oxane, diethyl ether , ,

1, o i RUIGRPEL RARG, CrRRaIRRIFORGAaRY FHRESCLIRE (heompound

g}é@eﬁesﬁm_&acapbglge tsﬁ@eﬁ{ﬁl}(az _[%gchh@§eméft@@§,scthem&%sl%% be

the l'ike,"a referabl e exanpl es of the .
siibrevtiatiedc hadecmpdierd s Veribsa parbogyl wpigtecting reaction
preferably THE, The anount, .of the sol vent. to be used
U GerioPal Py TLERESR RHECYIARY P Bbr) BIEeReL MOL i poder an
Gkafqitdhechal t88n, SadderdLaGhiORhEerpeh Bt Ui® ddinpound with a

enerally OC to 100C, particularly preferably 20C to
%@@ogenating agent.

[0587]

The carboxyl-protecting reaction can be carried out
according to a method known by those of ordinary skill in the
art.

As one example of the carboxyl-protecting reaction, an
esterification reaction is explained in the following. However,
those of ordinary skill in the art will understand that the
carboxyl-protecting reactiocn is not limited thereto.

{o588]
(Esterification reaction)

Compound [X] may be commercially available product, or can
be synthesized separately according to a known technique.

Examples of the acid include trifluoromethanesulfonic acid,
acetic acid, sulfuric acid, concentrated sulfuric acid and the

like, with preference given to sulfuric acid.
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The reaction tinme 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 &Qon 8.3t FPSP i&éf&qé&“ﬁ?ptﬂétégggnto be used is 0.1 to
at nosphere, particularly preferably “under nitrogen
dt.fpsphreferabDp86]2 1S ép 3,1 rédapauadtd | MmpamdeX] .

obt ai ned by subjecting a conpound is regrqunted b%o

the forihd ESPRFLoReteTrRFa et difeORPRBEAL LY P&'C to 100°C,

ahRreyhal §d36% GaTResAd éﬁ@i%ﬁl???@f%kéﬂigt@@d g 70°c.
reaction “(e.g., esterification reaction) in an

al coholThsokrgant iondeimeanis asngireldyndi hrobe 4hdr, preferably 6
@Ea%%igg Bhe resul ting conmpound with a hal ogenating

agent. 20 f0587] The carboxyl -protecting reaction can
fesgajried out according to a nethod known by those

of ordinary skill in the art. As one exanple of the
d&@PBELFraptotbct i ng reaction, an 25 esterification

reacti ' plai i f ow , . P s
those o a@?é?ﬁa&? 2§?I¢g%%$%ﬁ%§ngtg§FFF {#%Egéﬁzﬁf mine, iodine,
Nratromheuccan roxad - pr-diceicisucginémtde oand sthrotlilkeni wedh

the%eto. 0588 (Esterification reaction) 30 Conpound
PXF-ray b SbhTer EFFVuﬁﬁbilable product, or can be

synt heghezednsenar &t ethe aV(EnRE 1hg AgkROWb HRCANIE s
Exanpl es of the acid include trifl uoronmethanesul fonic
aengraadkt 1 ctack diolsulpngfiesakéydl tontaml atker 1 mol of

' jd and the Iike, with preference given to
?&h&épﬁ@ i%id. 126 The nunber of equival ence of the

aci d t anbaddsetions £.shulfitel. (@,. gpy ebedalthys Ol 2ided 33,) can be
relative to conpound [X]. The reaction tenperature is
GEREFaPPyNBREIIAEIO0ECT FPEf BHEBPYS 30K the dgeatment of the free
pafibheHl arly preferably 60C to 70C. s The reaction

time“is generally 1 hr to 48 hr, preferably 6 hr to

12 hr. The amount of the sulfite to be used is generally 1 to 5

mol, preferably 1 to 2 mol, per 1 mol of compound [X].

Examples of the solvent include alcchol solvents such as
methancl, ethanol, n-propanol, iscpropancol 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
such as 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane, THF and
the like; pclar solvents such as N,N-dimethylformamide (DME),
dimethyl sulfoxide, acetonitrile and the like, and the like. Aan
alcohol solvent is preferable and methanol is particularly
preferable,

The amount of the solvent to be used is generally 1 to 20
ml, preferably 10 to 12 ml, per 1 g of compound [X].

The reaction temperature is generally 0°C to 100°C,
preferably 20°C to 50°C.

The reaction time is generally 1 hr to 48 hr, preferably 1
hr to 12 hr, particularly preferably 1 to S hr.
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[0589] (Hal ogenation) Exanples of the hal ogenating
agent include bromne, iodine, io N bronosuccinimde,
N-i odosuccininm de and the |ike, with preference given
3@ gﬁfnlne The amount of the hal ogenati ng agent to be
8 generally 1 to 5 nol, preferably 1 to 3 nol,
mlepl 100l Of conpound [X] 15 In addition a sulfite

(e.g., sodiumsulfite etc can be ad
necess&PPOEBR {hé Phirposet oft NEFEOLT ééﬁn}%‘ﬁto%?ajtr}%i by reacting

f [ £ u

gcreoﬁl P?y?%f gl%noa#%p&rle er&b?y fif_ %oécgl\;négqtb%.n %ﬁ@ bS$esence
rocd aotatahpsﬂnda$XﬂecéﬁkdiwanpheShefpt@@enmﬂ\ﬂﬁﬂﬁ llgand

i ncl ude,al cohol  solLvents su anol et hano

n- propgﬁﬁlamPEB r3 dﬁgmxﬁﬁﬁfqﬁgal eh9ﬂ¢?x%ﬁkﬂﬁ?erally 1 to
sphmqnt§r§9éba@§ytphuﬁapmmhexaee lxﬂéﬁﬂﬁfﬂﬁﬁmk@%d [IV].

i ke; hal ogenat ed sol vents such” as di chl or omet hane,

car bon EXgsplas heér tie, cat Pl wsitc NGl ode haabl aghon matalyst such

ik - di oxane, di et hyl
éfh§P5?§E§é%§ﬁe%%%%%5%ﬁéﬁéﬁB?%Ea&% "the like; polar
&cﬂmqﬂﬁseﬁﬂyhu&@né\éd\éﬁbmﬁhﬂaﬁma&mﬁde ( DVF) ,

|nethyl sul foxi de, acetonitrile,and the |ike, and the

GigB LoARb1 & EpHRIeRpIRNGsPNLEeh PRt Ledbi® and et hanol
'cﬁcﬂﬁBEbEHg%éHzorgfiﬁ_flef@ a§.l 3Qufhe anmount of the

solvent to be used 1Is genera Iy 1"to 20 m,
phehépabéyhgnemedﬂéMIﬂapqiéadiug,opabta@numuﬁqetpteThpalladium

Srarkian: | CoRR R G b R P R A e S ner al 1

bl@rtEQFﬂgnﬁlphégﬁﬁiﬂéﬁﬁdﬂl&dlaﬁ(hI}a£bﬂibfﬂde, palladium~carbon
articularly preferably 1 to 5 hr. 127 [05901 Step

|arn|d Gbﬁ‘péislh@ir [W}C]ﬁﬁl satalysthapdotheahik obtd peelpyence
G998, EPARRG Ltk o ppgpOU ol 2

in theEﬂEﬁpéBeeoﬁftﬁellxgﬂnﬁ include triphenylphosphine, tri(2-
tolyl)phosphine, tri(2-furyl)phosphine and the like, with
preference given to triphenylphosphine.

The amount of the ligand and catalyst to be used is
generally 0.01 to 0.1 mol, preferably 0.02 to 0.07 mol,
particularly preferably 0.02 to 0.06 mol, per 1 mol of compound
[IV], respectively.

Examples of the solvent include ether sclvents such as
1,4-dioxane, 1,3-dioxolane, diethyl ether, 1,2-dimethoxyethane,
THF and the like; hydrocarbon solvents such as toluene, hexane,
Xxylene and the like; polar solvents such as l-methyl-2-
pyrrolidinone, N,N-dimethylformamide (DMF), dimethyl sulfoxide,
acetonitrile and the like, and the like, with preference given
to l-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 cf compound [IV].

The reaction temperature is generally room temperature to
100°C, preferably 70°C to 90°C.
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The amount of compound [lIla] to be used is generally 1

to 5 nol, preferably 1 to 2 nol, per 1 nol of

compound [IV]. Exanples of the catal yst include

pal | adiyum cat al yst Such a

by s( i BUReS ErREHeACSHEn oA Pagtgn?¢ po preferably 1 hr to 6
hmls(dlbenzyl|deneacetone)d|pallad|um

di chl orobi s(tri phenyl phosphi ne) pal | adi um
d|chIo?88|§96§ﬁ%%%|¥%|94%é;ﬂ aPadi GAFried out under argon
paﬁpggfng?éhé{% s dtarﬂlrﬁ%%lehag{:ﬂg}’plﬁ’@fé A UPia08L3 G preferably

E@d?§kkgglo;@h&nmkﬁmm@mhlnF)SaIIadlugl %F ;
is(tr en i ne adi u i,chl.oride,
pal | ad ﬁiﬂ% ‘g sltl RE, TRIPEKST cHi JACtH g mixture is

b&@fbkgﬁlyV\tfébt@c?fvﬁrt?lnﬁebagéVgﬁcﬁ Oss ammonium chloride, sodium
tris(di benzylideneacetone)di pal|adium Exanples of the

hvdaadidec| pefeassiywhdrv@rpkédphi hbthiym (?atdromde,
tr| hj d t

REEBOISEDL AR d TR BEOSOTLAE B0 5. HiBescuranty
prretiatapl vt e dqqyaui am&oﬁahﬁlyﬁlotidéxsdkﬁﬁicmSOr an aqueous

general ly, 0.01 to 0.1 nol, preferably 0.02 to 0.07

ﬁﬁhy epgdi 2BinarIstWieher ably 0.02 to 0.06 mol, per 1

mol - of 7eaNpQYN %1* Mhe HRSREEL! Xel Mse&S mlpﬁaﬁ:&fcularly
the solvent iInc e ether solvents such

1linidedxaselorg Sditdreohand, cdtathyt carhé:e removed.
i g-ginethoxyethane, THE and the |ike; hydrocarbon

B Yehts such as t ol uene, hexane, xylene and the
PirkgicPObRAIMSERAEH s such as 1-net hyl -

pyrrolidinone, N, Ndinethylformm de DNF di net hyl
sulfoxﬁaé psgd@@%#anmQﬁhqﬁ ghdcomeopnRe| I BHd Qthe IseRéE, thereof

refere gi ve V! roI|d|none
A R R e L
208 shbwnpimf‘ﬁﬁeﬂiﬂqﬂ.lb@zlhg $Bhete. pe(toxﬂpcg.lrm:f [@dripowhdch is
% %% The reactlon t epperature b fnerall room ,
eRpera whergsm §GC, 1 ShfeFAX B?‘fg 7RECtRC Y opsgp, is used

Egear§§££t£ﬁbtﬁ49%ﬁf%ll hWhEH g4 hg, apﬁﬁéf%ggﬂlét%nhrcb%pound
hr. The reaction is preferably carried out under

éﬁgénlSauﬂ@éphEEeEﬁEIMndermaterD@bn at nosphere,

pRLLLful arly preferably

R R O
Rs L o Step v Step V
R0 0 O 2
32 1
R X
R/ T

[r] | [la]




i0

5 under nitrogen atnosphere. Wen the used catalyst is
renoved, the reaction mxture is preferably treated
with a base such as ammoni um chl ori de, sodi um

hydr oxi de, potassium hydroxi de, |ithium hydroxide,

di et hyl enetri am ne, | epedi am ne and the |ike,
partiggul arl g™ pho pref @ﬁ?zaqueousRhmmnqumo O
R| ori de. _sol ut ilon, or an[ﬁﬂgjaous | énedi api_ne c2
sol ambunt of base to B OR
p { £33 ; Imte asth% an
lﬁg{),ﬁe pved. '$0591] 15 E’roguctlon fRt hge
product E'ﬁet hod of conpound [II1] or a_salt thereof
from com‘ﬁ und [I] or a salt thereof via ket oest er
compound [VI is shown in the foll ow ng scherre
Conpound [I1'], which is conpound [I] whe Qﬂlsa
car boxyl -pxotecting group, is used 20 as s?%
mat eri al . RC1 is a hydrogen atom cofrpound [Ia]
is use as a start[Xfbfaterial. [0592] R31 O R4 R
3 0OR5 ﬁp IV5 Step V. OH CﬁLpeZ Rr sl QB INR
CR~ | R~ IOX1 m3[[ ] [la] 1@ N3t c2
R32 F@a%
Xt&thﬁ%ﬁﬁMﬁp[m]w)‘ x'O LO Rcz
OL M+ [X[[b] SRA R 00 OR 72
[V]
BLRC1OR05
Ffﬂo N”
|06 [Xvi]
' 4 3
R’ o o s 9 9
& [XVH R | or®
Step VIII O O 2 1
3?2 05 Step IX (Rﬁ) = - by l*iJH
m R:B R R1
[VI] (V1]
R’ R0 0 R’ R" o o
e P T
32 32 -~
R R N
m <] m 33 |
R R R1
VIII] i)
[0593]

wherein R is a carboxyl-protecting group, R® is a carboxyl-

protecting group, R® and R®® are the same or different and each
is a Ci-4 alkyl group, or optionally form, together with the

RClO

adjacent nitrogen atom, a 5 or 6-membered heterocycle, and

R°M! are the same or different and each is a Ciq alkyl group, X*
is a halogen atom, M is a metal atom M, and other symbols are as
defined above.

[0594]

Step IV
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Step VI-21i R32 1 Xt (RIJmR 33 [V] ORO1I0 ¢cs Rcn O
.,RNCE [XVII] RR.NHZ 4 SRA R-00[XVI] RRRRO
0Ocz RORS111ORStep VIII (R~1 Rs2t N—RCS Step

IX(R R Xt NH MRas , 06 mR VI] [v
00 5 Ropgeund LI} fF @ RaY tlleéRSfSFé% 1;@ ne§bby

%@bjgc%llﬁgar@%%x]ﬁxd R Y L] sBhE! &hei&?‘@%% %M}%rl?/'sﬁ‘s in a

I's a protecting group, Rc2 is a carboxyl -
prdtecti ngdgrompoasa@s cndliRC6nare. ¢ he santhempresence of a base

BT M S, e L BB g oo

%thlmthé 519@) 6o PRIRECGNakeHoeY 6bdi RCdrD @nd; ,Ratlthe
are the same or djfferent and each is a ClL 4 al kyl

grespncE4c§ ol sacl hause @sahyaronnieric maia, Fugmugic acid and
LS5O I ) R o e Stng o
B¥Wove-mentioned definition “pharmaceutically acceptable salt” of
the compound of the present invention.

Examples of the solvent include alcohel 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 dichlorcmethane, carbon
tetrachloride, 1,2-dichlorcethane and the like; ether solvents
such as 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane, THF and
the like; polar solvents such as l-methyl-2-pyrrolidinone, N,N-
dimethylformamide (DMF), dimethyl sulfoxide, acetonitrile and
the like; water or a mixed solvent thereof and the like, with
preference given to a mixed solveﬁt of l-methyl-2-pyrrolidinone
and water.

The amount of the base to be used is generally 1 to 10 mol,
preferably 1 to 2 mol, per 1 mol of compound [I’].

The amount of the acid to be used is not particularly
limited.

The reaction condition is preferably a basic condition,
and the reaction is more preferably carried out in the presence
of sodium hydroxide, particularly preferably using an agqueous
sodium hydroxide sclution.

The reaction temperature is generally room temperature to
100°C, preferably room temperature to 40°C.

The reaction time is generally 1 hr to 24 hr, preferably 3
hr to 5 hr.

[0595])
Step V
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subj ecting conmpound [I'] or a salt thereof to
hydrolysis in a solvent under a basic condition
(e.g., in the presence of a base such as sodi um

hydr OX'C@ﬁlpoﬁﬁﬁa{’ﬂ)}'%Pyéirsoﬁ(ltdgzhelfe'b@' Y Q%gé%g%yp reacting

and the like) or under an aci condi tion
vapopndséhee of arsaldi dhsuebfagihlyda deil@yératdcigdagent in a
acid. and ,_ the The_ sal t npound

I, f
MILURE S BEREANE £4 B donehrs B081 Bt Shed WRY fa: o

cphgoonaepibrald Vo AeIhel ¢osathe Movd-heRAPRUNAe®inition
the present invention. io Exanples of the solvent

" RERGHACEN eI 1 % AaRaptabdgcRaas” ot thaolompstindnolf, the

rgggﬂgngﬁve.éﬂﬁ{opanol and the like; hydrocarbon
ol'vents suchas tol uene, hexane, xylene and the

| i ke; Babngkastef Ehﬂ\hﬂﬁb@e&d&ﬁn@sageﬁh|iﬁdﬁ&ﬁdﬂyhbsphorus
trachl.or.i d 2-di chl or oet hane and the

PRt otk 2SI STis=ifen SBLOTSL (rotHEe and: By like,
et RBr réf@réﬂd@tdl@@hettga?_ﬁn.o g'Er%}FPodr ihe |'ke pol ar

solvents such as 1-nethyl-2-p I none,
dlneth?hﬁoam@wwtkpﬂ[ﬁhé haipgenbyhngue@enm(ha be used is

d sol
BABHERN A SR s BHERRfRLTG 32 Boes? YR o
oopcus®! pegt. of 1- et hyl - 2- pyrrolldlnone 20 and

wat er . The amount_ of the base to be used is generally
1 to 160e®Ithighe eilisiy.de &6 pomdlas perhallagsnasing agent, a

samoLod | oy Theampustby e i) L8.by Maghl Spuced o

hecpsedxrably a basic condition, and the reactionis

nmore preferably carried out in the presence of sodium

hydr ox 06, ST & &Py PRFEr 5PabP yitRY i S tagasbasuiarly
506t hydr oxi de solution. The reaction tenperature is
generally roomtenperature to 30 100C, preferably

room t e¥periauad tthe4eclvehe irabtdermitdmpearbon solvents such

pEnE Al Lo Ao P T Rl 8o lice s o
obtllcedhenhaheacthlgroform, carbon tetrachloride, 1,2-
dichloroethane and the like; ethyl acetate and the like, with
preference given to toluene.

The reaction temperature is generally room temperature to
100°C, preferably 50°C to 100°C, particularly preferably 70°C to
s0°C.

The reaction time is generally 1 hr to 10 hr, preferably 1
hr to 3 hr.

[0596]
Step VI-1

Compound [XI] or a salt therecf, which is a P-diketoester,
can be obtained by reacting compound [Ib] or a salt thereof and
B-ketoester compound [XIIa] in a solvent in the presence of a
base. The salt of compound [XI] is as defined for the above-
mentioned definition “pharmaceutically acceptable salt” of the

compound of the present invention.
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conmpound [la] or a salt thereof with a hal ogenati ng
agent in a solvent according to a conventi ona

net hod. The salt of conpound [Ib] is as defined for
t he above- ntlo ed def |n|t ceutlcal

acceptéﬁP@P Pt © oF i ﬁ&défg iu DriE’d Sl&ﬁ compounds

| 2V ent i ABgnEXaam! &ﬁ&fldéﬂ%t&al 0gengh +\éin adleite idhel ¥He like.
phospﬁorus oxychl ori de, oxaIyI chl ori de, thionyl

chlori @ &he bheel} |Hz@r1qumq@r eﬁepéﬁéérgbl/%n to
t hi onyl chlorld 0] Th anD nt f I
Tg H&Mg uggg ?é the % % ug Eg &g%ggﬁjgg& to 10 mol,

agent gendral |

brieFeZabdl, 1pes 4 mel, Qfer qonmuaﬂ c[:d)rﬁdouﬁﬂle[rlki hi onyl
chloride Is_used as a hal ogenating agent a_ base

(e.g., ENARPARFePRyEROrFRINE (DPE)dE: 8L50R%h $RI%ISy such as

ec T o] t S
iRrnafolroERRad, MR ARRURL OLsbDFRRRR, h RHeoTa KES
|h|ydrodarbydr smhvdamtrs snlore riss tsﬂuuhne ashexgdnmnesybepleened the
hal o nat sol vents . such as 0
Heeh oRaher Fartos i Bases: shchsrb ottty Rmdings, carbon
@I&%@h@@khé@e ﬁ@—dﬂ’ﬁnldﬂ@%thﬁhBY£n@Cﬂ@tﬁ]@}d did@r solvents

like, with preference given to toluene. The reaction

ts@‘@beﬁat lihré dsoxnrr alierhydorthenpet et whimetdoxypepane, THE and
B0 t |
3561 SUSELYGSOE 900G, DR Sl Bk RO 0S fo

mﬁﬁbeh§b|yulfohidéﬁ)étdﬁbnlﬁQEQG]andﬁfﬁe\drkbINWater or a mixed
npound or a salt thereof, which is

(S@la'ﬁra@t 6%@%%@15 anrthse 1dtKeai nBdbyed e%\%lt\reﬁbt &nedigne and
[wlak&]er?roe éﬁ‘lllér]ugfefsecgre%ré‘%abgekgﬁ&eétrﬁixé‘c@'m%t of toluene

In a solvent i'n the presence of a base. The
saldt wateconpouode [pidfdrsbds.defined for the above-
jenti ned definition "pharmaceutically acceptable

of the 35 conpound of the present invention.

132 Compound [XIIa] may be commercially available product, or
can be synthesized separately according to a known technique.
It is particularly preferably ethyl acetcacetate.

The amount of compound [XIIa] to be used is generally 1 to
10 mol, preferably 1 to 2 mol, per 1 mol of compound [Ib].

The reaction temperature is generally 0°C to 100°C,
preferably 0°C to 50°C, particularly preferably 0°C to 30°C.
[0598]

Step VI-2

Compound [V] or a salt thereof, which is a P-diketcester,
can be obtained by reacting compound [Ib] or a salt thereof with
compound [XIIb], which is a malonic acid moncester, in a solvent
in the presence of a base and a chelator; and treating the
resulting compound with an acid. The salt of compound [V] is as
defined for the above-mentioned definition “pharmaceutically
acceptable salt” of the compound of the present invention.

In compound [XIIb], M is a metal atcm M.
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Exanpl es of the base (ligand) include magnesi um
conpounds (e.g., magnesium chloride etc.) or barium
oxi de and the I|ike. the base, barium oxide is

' f ble Th h bas
gener at PYPGUES T bR GPETGBTy~h Y % epiepBFoguct, oF

8Bh B¢ SEREEIGdd Ebﬁagéﬁgpye§céﬁrdiﬁbfﬁ3 %BRhOWHCtédﬁnlque

al cohol 'sol vents suc met hanol et hano

At pi@mtlculw@yopgﬁéeralﬁhytmtasskﬂém W&ﬁo@éﬁ-eaﬁte
splvenEﬁFsgﬁgu d§ %unaeﬁﬁﬁfng%+gﬂftﬁﬂ£it enerally 1l to

I'ike; ogenate nts S oronet
tarmbon, imrd By Qrtde4 i (N c@eﬁﬂ]am&eth&heompdunue[lb].
l'ike; ether solvents such, as 4- di oxane, di et

hyl ,
et her, &@P%?m%&%ﬂ%‘éﬁemﬂ-ﬁd%nﬁ“? Taee Ghfafhe like,
§9Jc1‘{e%£éf§&{bea%ﬂ¥eN domeriutdoraminde (DVF).

di net sul foxi'de, acetonitrile and the |ike; water
or a nThedamethe:rﬁ theebagk aadbehlesetqlldes genengddy 1 to 10 mol,

sol ent uene nd 15 ter, or ethanal i

%Tf%f% iagcoo E edp%l @%Pi& O?Pt Sigene 3 é%g’]m er
I s nor e:,;@mﬁsi@é ad e;he[ R@B8ThtSenpesnEdé Mddhk TRy Rempound such
commercially avail abl e product, or can be synthesized

38 AR a eI WREHor GhAG T8 aaRA ke tledimi qlidh Pgfprense given to
f |y ethyl acetoacetate. The anount

@?5%%%%%ﬁ§g%[§%ﬁ9?5?% be used is generally 1 to 10

nol , pﬂ‘héeazadmhwt bf ah2 ahelaper flonpé weddpgeneérally 1 to 10

t t t || 0C t
Ll PIgfer bl HoCi Bobocbeal tek i pbparar LEpy-
0C to BQ%mp14® $H398] s8teRnY! 1R CoaposmnebiM ¥1vengal buch as

t her eof, mﬂlch is a (3-di ketoester, can be obtained
bgthela@lu reft feowdoumd PEPbanek al seropansrleahdniths like;

GOMBOUDL LX) Clchead IBLODLE, SE A IENGSSLEL a2 e

ceo

theé atl@élo@éﬁhﬂd&%bllﬂgntbesﬁﬁs ud i digciepekttanet hcanbon
acid. The salt of conBound is as . defined for the
54

hbyachirtidhed deriiAPLPERCTRARS Rk ihec diikg/ ether solvents
aGeRPLab| & Scﬁ_c;xan%f BESH}(% b?m%z ofq tﬂl%llme%ﬁggl&ethane, THF and

rnvention. In conpoun isa netal atom M

tB8 like; polar solvents such as N,N-dimethylfcrmamide (DMF),
dimethyl sulfoxide, acetonitrile and the like, and the like. An
ether solvent is preferable and THF is more preferable.

Examples of the acid include acetic acid, hydrochloric
acid, sulfuric acid and the like, with preference given to
hydrochloric acid. .

The amount of the acid to be used is not particularly
limited.

The reaction temperature is generally room temperature to
100°C, preferably 60°C to 80°C.

The reaction time is generally 1 hr to 12 hr, preferably 3
hr to 8 hr.

[0599]
Step VII
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Compound [ XI I b] may be commercially avail abl e product,

or can be synthesized separately according to a known

t echni que. is particularly preferably potaSS|um

et hyl h 0 e

used |§Brlﬂ neraﬂéﬁ %ragoggﬁ Ehg?gg é%h 539 b by
ﬂmb]e@min@.anﬁpamhdc@ﬁﬁ@unﬂ flddlt ﬂheﬂque$ooé dhecém&&ation
include triethylam ne and the |like, with preference,

BEISM M AT iFe VAR nBIOShe? dtitt C(ﬂ“dtlli'réoﬁaé% Tor b the

YeesehSe GO lalsk dubA A0 8Bk um H&HeRAD] Yolab8idn Bhetate,
per 1 nol of conpound [Ib]. 20 Exanples of the
sl grathwglarde &aghegmulwy@mrpioimchrm@he agke) or under an
chl,oride and_t w_t_h_preferenc
SRS A BT T ) PP TR s Siee o ah S5FA AR as
ﬁiﬂ@t@d}@:roxtlca: @@1@$e§uuuge@ea@idi Yorl dc@ti@ 28604, and the like).

preferably 2 to per 1 nmol of compound [IDb S
Exanples royHe %fo|t\k@qtbais|¢c|t@d€eawésﬁoft%a¢%m% ¥ueho 10 mol,
, h I o] t
P 55 HoRogy | DA PLATRIN, J-RREARTOOR 0 BEr 1 rol

of | corepand t[x&] .11 ke; hal ogenat ed solvents such as

di chl or.onmet han ar tetrachl ori

ST G B USR58 et FRabe QIR Sorgbnparsboularly
E&ﬁit@@ 1, 4-di oxane, diethyl ether,

1, 2-di net hoxyet hane, THE and the Ilke pol ar sol vents
such aBhg, waﬁtrmrhyqon@lﬁﬁanndw(mera@m Bpsic condition,

%1#'(#]];1?3% qieacac(j‘.%gnom té r&. f’aﬂr}g pﬁs&%ra%ng EQ?riééecumn the

vent 1's era

prefeiable sEﬁaumlaaeﬁﬁtéhe acid include acetic acid,
hydrochloric 25 acid, sulfuric acid and_the |ike

Wit h &@r@n@ﬁ@fg.t@@nspéveﬂyd%wC&ﬁ.a:l%@aoa sments such as
R0 diehendel dnle 88 MSEd 4 gk%?a%&t 5ﬁaléﬁéyllke,

ITmted.” The reaction fenperatur generally room
hyﬁqmn&nhﬂnaaaiveﬁ@s1@66h 35 efelnahle, 6G@€ahe, 88¢lelheand the

5oL g e s gsnerall v d g il BlenBLSLSL 200N Srofoum,
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 scolvents such as
acetonitrile and the like; water.or a mixed solvent thereof and
the like.
Preferable solvent is a mixed solvent of ethanol and water.
The reaction temperature is generally 0°C to 100°C,

preferably 0°C to 50°C, particularly preferably 0°C to 30°C.
The reaction time is generally 20 hr to 120 hr, preferably

24 hr to 100 hr.

Step VII can be continuously performed after the above-
mentioned Step VI-1 without isolation treatment of compound [XI]
obtained in the above-mentioned Step VI-1.

In this case, the reaction condition is preferably a basic
condition, and the reaction is particularly preferably carried
out in the presence of sodium acetate.
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Compound [V] or a salt thereof can be obtained by
subj ecting conmpound [XI] or a salt thereof to a
deacetylation reaction in a solvent under a basic

condi ti ' e esen - S
sodi umﬁgge%rg?%t péof?gg% E%B%cggafé%,&%ecgo%?fﬂ%ﬁ%gr %%at]‘e}:o 10 mol,
préfexabhy dr axi demand phetick®yry prederadiy d8cindle per 1 mol
condition (e.qg., in the presence of an acid such as

ﬂgd?%‘%‘?‘ﬁ? C[Ig’éi'd, sulfuric acid or acetic acid and

the [i ) . f base : .
orer i T4 159G QP tietiat leeb I rol BP0 2007,
peeferablay I07Cptef 80%uh| ypaltiohilapky greferakly §FC to 30°C.

compou [XI]...:The anmpunt of the,acid tq bhe d.is
ot pafbe it P R Yy SonbPRLER A, aRyRB0RT spreterably
prefherepblymugsic condition, and the reaction is

articularly preferably carried out in the 1s
E@ ce of sodium acetate. Exanples of the sol vent

gggéu@fnplcohol sol vents such as nethanol, ethanol,

|, isopropanol and the |like; hydrocarbon
sol ventampsmald a§/tjolowe e sahextheready | @me kendbtthéned by

EFF o7 Ul ARl BonoE ot S ofjigof W eh Songslfa [xvIr) in

d, ot Or anRt Rane éﬁldcé ohh& eVt RQr asSabYents s&Ehthe

as 1, 4-di oxane, diethyl ether, 1,2-dinethoxyethane,
seeyetiairtofanegh dgadnihigoni kehapwcautsgavet scsaphalbe salt” of

t oni il he_Li X 0l a m xed sol vent
?ﬁ%r(g%#éoglr?f O{%nhgh%i gg?ségt P}Fl\g\ge:#talbqne' solvent is a
m xed setpenid ofxvaihanely bedcwaterciallie avadtbbds product, or

tenperature is generally OC to 100C, preferably OC to
SHE, Pttt fsdcey prererbdly IS IBFCEoTRe kPEUE L FRFNNIque.

b s | SN X, ROBhel By E0udlini Y BHRERRLY 224r .
to 100 hr. 30 Step VII can” be continuously perforned
after The amwd: afecbmpreddS{EPIN] -to ke heed isobanepally 1 to

t t bt ai ned i h
Bl R e 5 dpcor 1 me i e i ere apebby 1 o 2
®ODMigd 0N hip1poef ebabbind P@pic condition, and the
reaction is particularly preferably carried 35 out in

t he pres¥mpleofolsddieusrdyeniat enclude ether solvents such as
1,4-dioxane, diethyl ether, 1,2-dimethoxyethane, THF and the

like; hydrocarbon solvents such as toluene, hexane and the like,
and the like, with preference given to toluene.

The reaction temperature is generally 20°C to 100°C,
preferably 75°C to 90°C.

The reaction time is preferably 1 hr to 24 hr, preferably
3 hr to 5 hr.

(0601}
Step IX

Compound [VII] can be cbtained by reacting compound [VI]
or a salt thereof with compound [XVI] in a solvent.

Compound [XVI] may be commercially available product, or
can be synthesized separately according to a known technique.
It is particularly preferably (S}-2-amino-3-methylbutan~1-ol.
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135 The anount of the base to be used is generally 1
to 10 nol, preferably 2 to 4 nol, particularly
preferably 3 nol, per 1 nol of conpOund [Ib]. The

oo S, FEREER B, B B AR gt - oo

30CmoTheprefetatany tl e BSmgenepattybﬁthm tpréﬁéiabny 1 to 2

r ef er abl 24 hr to 100 hr 0600] Step VIII to
%Bﬁpoﬁﬁﬁ %\W? (ﬂfz¥QQ9qpnﬁhéV§if can be obt ai ned by

reacti AgLSQAPOMNGd Uy & S@hk LBELephn v chg\:éitpmé%u'ﬂ@cessary

[XVIT] in a solvent. The salt of conpoun is as
defineaxampleheofa@nwéxnﬁnUm@&edederlathylnmlne,

CBUBTRSEHLL G A RS2 o Ly % SOl o

Qgﬁger0|ally avallable product, or can be syntheS|zed
separately according to a known technique. It is
pr ef er ABPyaRRRREi MtHIA ResrakPdeediaed g nrfetRartivhéarly
%gg uptqof compound [XVII] to be used is generally 1 to
nmol, preferably 1 to 10 nol, particularly
preferﬁhhmp1e$oaﬂ tH20 sudlvenpetntloge lofdrmmdnard soVents such
ng#es of the sol vent include ether sqlvents such as
is4t

e, DAttty KYAEREr 304, 5091 HeigioRdrsha tedgolvents

QHthQ§ diéﬁ%brdﬁé@ﬂ%%@rbEHl§95f§B£S SHHPAT e QLUBNEride, 1,2-
hexane and the like, and the like, with preference

gwbhor@m‘@hm@n@&hﬂwdlﬂ@actertbnrt eppeentsreudls as 1,4-dioxane,

I 20Ct 100C f bl
JE0E 0, P (s ZororerbBryeShie Y S A R apry the
2ike; tpobahrsol[R6RE] sudd Skep, X GarauTe rindh Hec apmbe,
obt ai ned by reacting conpound [VI] or a salt thereof

M PRt Rehpotkkryide, | acatansbrventanddhisodrdde) xgthyiagcetate or
Qemﬁgm&i\?érlty t%\éqjeloﬁbgﬁdpﬁlggufﬂ%e,o t?{g%nlg%er nee %J_ven to

synt hesi zed separately accordi ng techni qu
toluene.

The reaction temperature is generally room temperature to
100°C, preferably room temperature to 70°C, particularly
preferably room temperature to 50°C.

The reaction time is generally 1 hr to 12 hr, preferably 1
hr toc 8 hr, particularly preferably 1.5 hr to 5 hr.

The pH of the reaction system after the reaction is
preferably 7 to 8.

[0602]
Step X

Compound [VIII] or a salt therecf can be cbtained by
subjecting compound [VII] to a cyclization reaction in a solvent.
The salt of compound [VIII] is as defined for the above-
mentioned definition “pharmaceutically acceptable salt” of the
compound of the present invention.

A base can be added to the reaction system, as necessary.

Examples of the base include sodium carbonate, potassium

carbonate, sodium hydroxide, potassium hydroxide, potassium
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35 It is particularly preferably
(S)-2-am no-3-nethyl butan-1-ol. 136 The anmount of
compound [ XVI] to be used is generally 1 to 10 nol,

t I L C 1.t g_
Fr%??e%l??&hée %O%lggln%gg%&%Vﬁ@%gsbase ?{ﬂl@g}é a dgd
tlhazdleleyain (o @Jsﬂemdasen@oamisame likeEx afphepreference

e _base | clude trie

t h
di’'s'op %uﬁﬁeﬁﬁ%ﬁughFﬁgg é???dlne pot assi um car bonat e
and thee hhkent ThE @@ WalkeOtot Be Base 19 hgndsed 9 to 10 mol,

not particularly limted. to Exanples of the solvent

Pﬁ% Fererd by &rd@hﬁb@ﬁlsopeéﬁ%%u%ﬁnﬂy rrefegpléiie]l hexaneel, per 1
le I halogenated solvents such as
h?%régékééﬁaa Ioroforn1 carbon tetrachl oride,

1 2- dExamp&eHnﬁﬂuﬂhe apdvehe inkbodethelrceirpent soduehts such
as 1 4- di oxane, diet 1,2-di hoxyet han
) %W?ﬂeorf NEmd*¥ E nﬁsaTFﬁ? kté’e r;dikz?r’ ngéll%ﬁfl@t% cfplvents

§§cﬁd5%cﬁiﬁﬂﬂaﬁdﬁgﬁﬂﬁﬁbdecﬁf&éaforng'QE&E%E §H£§95h£5&1de, 1,2-

acetonitrile and the I1ke; ethyl acetate or a m xe
dbthvkonomdidrasef amad thie Likie, ewneh e farencmdi ven h:,d dioxane,

he react .,0n er ure i.S er,al Ly _room
SEREPE e IS U 0SSRt AER AN e BEROREREY A0 TG e
1 0kd D Golpa tdcQvlenttky suphede erlmmﬂgwmwé e(mher) ,
50C. The reaction tinme is generall hr to 12 hr

Eﬁ@ﬁ%ﬁ%&n%ﬁLﬁOXHﬂevoaseh@nl$%#%q(ﬁm5§¢hy é#@ﬁerﬁbhyilﬁQ?tate or
PUnked nelhe b e B SE U0 DU STLEEELALE siven o

NIN&dmm&tHyﬂﬂdﬁmamnda salt thereof can be obtained by
subj ectj ng co to a cyclization reaction in

VI |
o ol vEhE SR SelPethr o i RN TPoRagenberature to
Qﬁﬁ%ﬁegrégérsﬂfyaﬁﬁ¥ﬁt%eTbPQ?%Q~%%ﬁt”té'

phar maceuticalfy acceptable salt” of the conpound of
t he prERentedqiiam téme Asbasretahlbd dddée 24 the preferably 5

REACY 10N 1Y STLE P 1881 08F§SSA dorably 8 hr to 10 hr.
[0603]

- 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
such as sodium hydroxide, potassium hydroxide, lithium hydroxide
and the like) or under an acidic condition (e.g., in the
presence of an acid such as hydrochloric acid, sulfuric acid and
the like). The salt of compound [III] is as defined for the
above-mentioned definition “pharmaceutically acceptable salt” of
the compound of the present invention.

The amount of the base 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
limited.
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Exanpl es of the base include sodi um carbonate,

pot assi um 35 carbonate, sodi um hydroxi de, potassium

hydr oxi de, potassium 137 tert-butoxide, sodium

hydri depne podAssi gAY kd8n 1s8preferably a basic condition,
di azabi cycl o[ 5. 4. 0] - 7-undecene and the I'ike, with
prefidrenmeactjioned st papbiastivhy qurdfmrabdy Therasdueet in the

e to.be used is . generally 1 to 10 nol, 5
%%%%%@3€%§§PQQ&H§ ngﬁFO%%?eicularly preferably 1 to 2
ol ,  pexarfple®loDftheospoustt [ Mid]udddamies eblvBats such as
sol vent_ i ncl ude _hydrocarbon  sol vents such as tol uene,

XM L x AEEodnd T RECPIR@E : HelRgeoRared 3ofveReslike;
' h |
e S NoATSLIEN, £ URLRIT AR avieps and the

i 0o di chl orone
bther sologemagedushlasnils 4suttloxeneichdicethgthetderchloroform,

1, 2-di net hoxyet hane, tetrahydrofuran and the |ike;

ARG SRS OB a0 abr ALRET RS Ra AR et PENE ke ether
shrpided sudd od de.s-agekankt rﬂh@tﬁ?ﬂ et ke, o8t hoxyethane,
acetate or_ a mxed solvent thereot and the like, with

P lefanehed wiane andothe 51 Ny dianigtrhsoflyentimi dech Tae N, N-

' t r.at S [y r L.enp e
AEASH I SIREER! Vi SRRl XEOBLEIECBLULE L fle ano
tleactilen tiaver srgenefged ysdivnt ahd4eblf, apdeties ablye 5 with
hr to 12 hr, particularly preferably 8 hr to 10 hr. 20

PHBRIENCS 3 VRN E8npotReed 199 vent Sisstpannsrand walker-
b bt & ; ' ' | | {ro
e o t@ﬁ%‘%}é}%lo u?&ﬁﬁ&k&@uf@?%%%enégl]y e atcc’calOtO C, more

t hereo rolysistin a § r~a bas
oxftb takdry (4€°Q. toié0°Che presence of a base 25 such as

di um,hydr oxi.d tassi um hydr oxij de, I ithi
hydr oxl ¢ *Sikch-Ehe CHTRe}S o T At Cxch ditc SCondi BF on

ke fbradlly he npresenscerof an acid such as
hydrochl oric acid, sulfuric acid and the |like). The

sal t ofn cépatardupl | Ehej BH aof dete g atdgont péxture is

]ﬁggy -jent i-oned definition "pharnmaceutically

accé%?gﬁﬁt3salg" of 30 the conpound of the present

ioeoar]ti on. The anobunt of the base to be used is
eqfraLk%¥l to 10_nol, preferably 1 to 5 nol,

ééﬁ YEach MpthPerdrably 1 to 2 nol, per 1

The production method of compound [III] or a salt thereof

from compcund [Ib] or a salt thereof cbtained in Production
method-2, wvia compound [XIII] (which is a 3-amincacrylic acid

ester derivative), is shown in the following scheme.

[0605]
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Step XIT m R cs
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nmol of conpound (VII1]. The anmount of the acid to be

used is not particularly 35 limted. 138 The reaction
condition is preferably a basic condition, and the
reagtNgn is particularly preferably carrled out in the
prgﬁﬁaie of sarfi um hytroxi de. Exanpl es of thepéolvemﬁ o 0

3 N
Ilke, hal ogeffat ed samventshsuch as di chl oronet hane, g® 4
chloroform carbon tetrac%lorlde 1, 2-di chl or omret hane
and the l|ike; ether[IXsol vents such as 1, 4-di oxane, [XV]
di ethyl ether, ,1, 2-digref hoxyet hane, io tetrahydrofuran
and the 1ike; R 'ol9en’s such as N, N-
diceptdvy| f Ry ;

t her eof an¢Ry’
m xed sol vent of eth

: water or a n1xed sol vent

th preference given to a
oy and water. The reaction

tenperature is pref$@ y 0C to 100C, nore 15
preferably 40C to 60€. The reaction tine is preferably
E%g to 12 hr, preferably 0.5 hr to 3 hr. In the

" , the pH of the reaction mxture is preferably

®herdin 287 [ 0604]c.Pr cdugill aftolpt hRE- 3ndheF°papduché Ofame or
met hod of conpound [I11] or a salt thereof from
%ﬁ’é%{ﬁfat [3 e3cha 1SaPt Ct-her byl et APPEBTRELY ofPTm,

%Iz’w1 1 tH TR g‘jgge[ﬁq hl%r&#@l’&/%dms 4 5 or —membered

n1noacry I c aci ester ativé), i's shown
thef@¢YmmuJuﬁnd:memeothEEGQﬁ¢bﬁﬂs(EId]%S?dEﬁlﬂdeaEb%EE
F46CI)?7~]OO R5 X4 RO8 [XIV] R1 | ORct -R 08 32
Step XII

Compound [XIII] can be obtained by reacting compound [Ib]
or a salt thereof cbtained in Step V of Production method-2 with
compound [XIV] in a solvent in the presence of a base.

Compound [XIV] may be commercially available product, or
can be synthesized separately according to a known technigue.
It is particularly preferably ethyl 3-dimethylaminocacrylate.

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-
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 scolvents such
as toluene, hexane, xylene and the like; halogenated sclvents
such as dichloromethane, chloroform, carbon tetrachloride, 1,2-

dichloroethane and the like; ether solvents such as 1,4-dioxane,
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(R~ O R3 2 Step XII CR)mMR 32 R3 X Nca 33 M[Ih] R

[XI1I] R 139

R NH2 4R 004R OO [XVI] R5

CRO? Step XIVR S ORC7 Step XI Il ~ 1 321 1 1 1/
%t)ﬁeNH G_ERZ Bi e+ tl'Bne[ | Xl XNh Bde Rfl]@‘o polar

Step
aomemtsmauph
diff t__and
op’fe onarl1venfto
fd0mna 5 or
synbols are a

(R-MR J111] '[0606] wherein RC7
grSoapetm:StJame REGEl dahe tlhéesaﬁ‘ehy)l ac5etate or a

ach iLs_a 4 al Kk p
R So b cathcineu TS ke Vil hpeRForrrs gien to
6- mrenbered heterocycl e, and t he ot her
s defined above. [0607] Step X I 10

Conpoufke [%qqt]w@aﬁe@@ea@t@x%ebﬁ [geNesadLivn§oeBnbepRIrature to

sained in Step V of
%ﬁ gucglgﬁeég?%% 8Bccgrrpound [XIV] in a solvent
in theTmﬁerﬂambaonftambase g€eegedlind 1 XirVikoma9 be, preferably 6

SETR Aely -hc

ﬁgydg jeularly
he anount of

avai |l abl e product, or can be synthesized

cording to a known technique. 15 It is
preferably ethyl 3-dinethylam noacryl ate.
conpound [XIV] to be used is generally 1

eep MO Tl (sipidter Bp| Frep tIX @ﬂTm?lroduattib@umaﬂwd —2)

E;Zagﬁggﬁox%F;glégsgan $eé 1ne rea g%ﬂ% %Pégound [XITII]

with compound

[KVI] in a solvent

Compound [XVI] may be commercially available product, or

can be synthesized separately according to a known technique.

It is particularly preferably (S)-2-amino-3-methylbutan-1-ol.

The amcunt of compound [XVI] to be used is generally 1 to

10 mol, preferably 1 to 5 mol, particularly preferably 1 to 2

mol, per 1 mol of compound [XIII].

A base can be added to the reaction system, as necessary.

Examples of the base include triethylamine,

diisoprepylethylamine, pyridine, potassium carbonate and the

like,

The amcunt of the base to be used is not particularly

limited.

Examples of the sclvent include hydrocarbon sclvents such

as toluene, hexane, xylene and the like; halogenated solvents

such as dichloromethane, chioroform, carbon tetrachloride, 1,2-

dichloromethane and the like:; ether solvents such as 1,4-dioxane,

diethyl ether,

1,2-dimethexyethane, tetrahydrofuran and the

like; polar solvents such as N,N-dimethylformamide (DMF),

dimethyl sulfoxide, acetonitrile and the like; ethyl acetate or

a mixed solvent thereof and the like, with preference given to

toluene.
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20 dii sopropyl am ne, potassium carbonate, pyridine and
the like wth preference given to
N, N-di i sopropyl am ne. The anmount of the base to be

used i gppoL £@%£¢éﬁ#éﬂ?é%athkgligd e €%§kf%x%ﬁg§%ﬁperature to

sol vent |nc ude rbon solvents
LoDUBngrefexabey xg@em&mmmtaﬁuxd ithoe 70P@) qgeratcedarly
ents. such as dichloroneth chl orof orm carbon

|
gg?%%f?#%ﬁl¥ﬂ9m eﬁpeaﬁEHFﬁrB%tﬁgﬁé and the |ike; ether

sol ventEe Stgdctsonl tAndl @%agene+401¢li Bthy|tetiPehr, preferably 1
1, 2-di net hoxyet hane, THE and the |1 ke; polar_ solvents

Bicke o3 %etRﬁﬁt{llquﬂ-éréMdptfﬁ%ﬂ?@hﬂeY letthyir #6ePabs-or a
m xed %9!2 o d hﬁ{e gje‘?%IHOEhS E{:éﬁ afﬁ%xt hl%: ge%s%ESS is

given to quene 6 Feactton tenp

geaaﬁéadﬂda}w rodra Benperature to 100C, preferabl y 70C to
The reaction tinme is generally 1 hr to 12 hr,

E % ably 6 hr to 12 hr. [0608] o0 Step X ||

é@égiﬁf {ﬁnﬁtl%& ¥ Q)Eeﬁrﬁd&ftmad@ﬁ%dﬁ@chgeﬂﬁpucwdt .
conpouﬁGMQO@nq i¥V3laosobvealt Coapeudhd-drxVe opdpibed by

SRPLELAL UL PO o8 S BRaBIL R 20 Lt

pnét$£y&amﬁyxﬁ¢@bﬁaamky] is as defined for the above-mentioned
-met hyl butan-1-ol. The anmount of conpound

2-am no-
F?%f}l}li%ﬂoorb ‘RiEAarguEEaRE bY | JCERIEPLED sABt! pfetls agAmpound of
o arly preferably 1 to 2 nol, per 1
nn%q%gacoﬁ%éUnghFiab A base can be added to the
reactibnba@staan basaddedssaryhe Pehdbdanplsgstefs, t A8 necessary.

base i cIu riet m ne, SO | et hyl am ne,
oot Lo Reatias af Lt BTLE s no Pl LRI BDhoBRE LT potassium
@@ﬁbﬁﬁaﬂg tRR11RAS ByHPoREAM S 88bH 55 19 R@H&bﬁHh@r|ﬁbta551um

limted. 25 Exanpl es of t he ‘sol vent i ncl ude
e dearididiesolspdats Bydhides pajlassdem hydande, xyi &ne

5%5&43& de8%5.ﬁﬁb?9$ﬂéﬁ§£kéﬁé §HHE%he 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 mel, particularly preferably 1 to 2 mol, per 1
mol of compound [IX].

Examples of the solvent include hydrocarbon soclvents such
as toluene, hexane, xylene and the like; halogenated solvents
such as dichloromethane, chloroform, carbon tetrachleride, 1,2-
dichloromethane and the like; ether solvents such as 1,4-dioxane,
diethyl ether, 1,2-dimethoxyethane, tetrahydrofuran and the
like; pclar solvents such as N,N-dimethylformamide (DMF),
diméthyl sulfoxide, acetonitrile and the like; ethyl acetate or
a mixed solvent thereof and the like , with preference given to
N,N~dimethylformamide.

The reaction temperature is generally room temperature to

150°C, preferably 50°C to 100°C or 60°C to 110°C.
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such as di chl oromet hane, chl oroform carbon
tetrachloride, 1,2- dichloronmethane and the |ike;
et her solvents such as 1, 4-di oxane, diethyl ether,
1, 2- di gkt h@g@él@ﬁ%,lmtee&gaaggéﬁﬂfm q\ﬁdtbhge;b’ﬁrl | katerably S
polar sol vents such as N N di nethyl for ram de ( DMF)
oif nee M2 Tsul mmgulacbyommfeﬂaé:lamdi tiretbi 114@ het hyI
{i te or a mxed solvent thereof and the like, with
Gf rence given to toluene. 141 The reaction
Sesperat (Hitnillargehesakh YX I aom frymetabur fRetBod190C,
preferably Toom tenperature to 70C, éﬁutlculaﬁ

prefer%@WRPWQﬁnﬁﬁLg&p@FaﬁuFé1¥otﬁﬁﬂ§ &y BgcPPHALREFELY
I I
%r partrrﬁalcu?éar )g[lptrjg rab(‘lB Egsglh:%pgxggjﬁr&)%}é&%—&%m in a

$d5119veraaomdm aybasﬂrtaq‘:medltim r@act.i,odni sheppeédssradd yof a base

%ﬁ%g% 5[&%%2% Hggt eg %L%fvcéc?#;gn{ﬁl.}g&r[ St e?ge L[.thlum hydroxide

imereqd 1Gak)berobhabnegh bé/c1c§1.ltblc.%‘hﬁ'lﬁgoﬁ0[?_@%"nd id Hhe
to a cycllzatlon reaction in a sol vent he"salt of

mmﬁﬁmﬁj Jix¥p esidssdeltiaeddroatieribogeidensibhgic acid and
||Hﬁécn1"pharnaceutlcally acceptable salt” of the

conpoun the present invention. 15 A base can be

added Tige tahl&)drﬁ:a@)tfi QhespateMmo dse NBRRSIAr YeneEXBDPI BSto 10 mol,

of the base include_sodi um carbagnate, potassium

fo%rr?attléf 1581 ARy drei WU sgtlas Brafehst vxd deo 2 mol, per 1
dHaF t {oxide, sodium hydride, potassium
hydrld c%%adﬁggablcyclo[S 4.0] -7-undecene and the
i ke, The ampreftecéntbe28cd vien o yseidassi optcpabohatArly
The19 unt of the base to be used is generally 1 to 10
Rt IEBreferably 1to 5 nol, particularly preferably 1

to 2 nthe ﬂéﬂbt&onﬁgbnaitQéﬁﬂﬁﬁ”ﬁkéﬂéﬁablgx§”95§§cQéoﬁﬁﬁtlon,
sol vent include hydrocarbon solvents such 25 as

anfl Jdife ragekans, 1Rypanelcinkanlive preferahly ogermitest out in the

t hane, chloroform carbon
§¥% %ﬂ% orl§891%ﬁ2ﬁ§%P (%$§nethane and the |ike;
et her Etdnydntss cfucheasolydnili xdAnegle alcochol solvents such as

methanol, ethanol, n-propanol, isopropancl and the like;
hydrocarbon solvents such as toluene, hexane, xylene and the
like; halogenated sclvents such as dichloromethane, chloroform,
carbon tetrachloride, 1,2-dichloromethane and the like; ether
solvents such as 1,4-dioxane, diethyl ether, 1,2-dimethoxyethane,
tetrahydrofuran and the like; polar solvents such as N,N-
dimethylformamide (DMF), dimethyl sulfoxide, acetonitrile and
the like; water or a mixed solvent thereof and the like, with
preference given to a mixed solvent of ethanol and water.

The reaction temperature i1s preferably 0°C to 100°C, more

preferably 40°C to 60°C.
The reaction time is preferably 0.5 hr to 12 hr,

preferakly 0.5 hr to 3 hr.
In the workup, the pH of the reaction mixture is
preferably 3 - 5.
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di et hyl ether, 1,2-dinethoxyethane, tetrahydrofuran

and the |ike; polar solvents such as

N, N- di net hyl f ormam de (DMF), 3o di nmet hyl sul foxide,

P&g%@lietsgi le and the |ike; ethyl acetate or a m xed

solvent thereof and the like , with preference given

[l N-di et hyl f or mani de. The reaction tenperature is
generally room e G Rre fera Ly,50C to .
T00c ot i FRRELE, 55 Thc Syt Trsgnpdi e "Fok Can anti-

gEnedgdrty hhviihgt an24nbegrsefemabitory BELieidyd &fd a
artlcularly E@eferably 8 hr to 10 hr. [0610 Step XV
Q@ dHGEon geshed XnebeoPr cthfttd M%ﬁﬁé@nwe heg WA anti-

I |t e b
ST BT Sora Rt neh: g ee Yre UL EE By
axp heeintecumebeat .a Dhske cﬁn@hrdnmy( ekgll in the preseiice
of a base s sodi um hydr oxi,de, ,potassi um
538 RREnE R RORPORT divanidornd oI PRE) LOTL taridio these
ed_,;c condition (e.g., in the io presence of an

aC| such as hydrochloric acid, sulfuric acid and the
[08k&). The armpunt of the base to be used is generally

gre gre&erably 1to5 nol, particularly
Ot et aF o] ?"Jh.mf’ ®lhol, per 1 nol of conpound [XV]. 15
FhecrslenbroB-theoast 2- t ludybeseg1zsnaobratdé cul arly
imted. The reaction condition is preferably a basic
tion, and the reaction is particularly
prefq:rably carried out in the presence of sodium
éydro>|de 20 Exanpl es of t soljvent incl ude al cohol
as met hanol ' ' pano
i SO anol and ttre—tike®™ hydr bon Solvents such
as tene, hexane, xylene and tHe |ike; hal ogenated
sol vents such as dichl oronet hane, chloroform carbon
tetrachl oride, 1,2-dichloromethane and the Iike; ether
[2%514dl vents such as 1, 4-di oxane, diethyl ether,

1, 2-di oxye drofuran and the ;

poI ar dsm(;]f\t%e E‘Q %#\ﬁgoe mét hyleoPﬁgfineae %Dtﬁ)?) was

soli speirialeld Sultexrdnydfmfnxuntaa k@)and, 2-dibromoethane (0.061 g,
0.32 mmol) and trimethylsilylchloride (0.071 g, 0.65 mmol) were

successively added at 60°C, and the mixture was stirred for 30
min. A 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 60°C. The mixture was further stirred
under heating for 1 hr to give a solution of 3-chloro-2-
fluorobenzylzinc bromide in tetrahydrofuran.

[0615]

Reference Example 2

Synthesis of 3-chloro-2-fluorobenzylzinc chloride

[0616]

F F
cl cl
\[jjT”“o| \[j:T/\ZHOI
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the like; water or a m xed solvent thereof and the
like, with preference given to a m xed sol vent of
et hanol and water. 30 The reaction tenperature is
?—éﬁﬂ ably 0C to 100C, nore preferably 40C to 60C
he reaction tine is preferably 0.5 hr to 12 hr,
pr ef er Bbdgr a5 dngarp afmesphenet he Wk Pepwdare (BH44f g) was

HDSokeas 0 R EEyctt B SE SHAR . 3 BypiSene (30 o

and et ek tatya Fidiy laehablride Hl A3 agentwdiayisngcaBsively added at
integrase inhibitory activity and a s _production .

5 RBtho@nch&Eheohixbwee avdt gefuditiesh st RBdmbR - arP aifliution of 3-
Eh Yo AgENt s 148 Lc(i ngergredia
spe%ificxﬁ#%?fqgf%PgﬁﬁégB%gé%.(%ﬂ%ﬁéﬂggnbﬁgF%éﬁgdgiFTfan (5 mb)
wvas tddead tdraipwliseundegst@nd tthat sbhatpoeserdparaedbicd®. The

Bishote A eSS S LB, HAPobB ALY DF niS Prepare a
boomt Oen JH0GL3h16r6-2Ck1 Bbrbddz Ak iBle ch2ok 98441 n Under

an argon atnosphere, a zinc powder (3.18 g) was
10 sekpngE®iuraret rahydrofuran (8 m), 1, 2-dibronoethane
éé? 1 g, 0.32 mol) and trinmethylsilylchloride
. 071 g, 0.65 mmol) were 20 successively added at
6Oamad he m xture was stirred for 30 mn. A
ol utjon of 3-chloro-2-fluorobenzyl brom de (7.48 g,
e, Lnnl) in tetrahydrofuran (20 m) was added

PPV S8 IF Bheromelpt ho&iﬂéﬁﬁﬁgﬁ%n@%‘i\’ﬁaéidwc The
m xture was further stirred under heating for 1 hr to
15 piéie9)a sol ution of 3-chloro-2 25 fluorobenzyl zi nc

prom de in tetrahydrofuyran.

Oy~ 0 b b
—

@:EUH BrJ@LEoH

[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
25°C 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 25°C for 1 hr. Precipitated crystals were filtered,
washed 4 times with water (150 ml), and vacuum dried to give 5-
bromo-2, 4-dimethoxybenzoic acid as white crystals (41.2 g} (96%).
30 [0621] '
Step 2
Synthesis of methyl 5-bromo-2, 4-dimethoxybenzoate
[0622]
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[0615] Reference Exanple 2 Synthesis of
3-chl oro-2-fl uorobenzyl zinc chloride [0616] F F C
Cl a1 %zZnCl 30 144 [0617] Under an argon
at nosphere, a zinc povvde (1.4& g) was suspended in
rofuran (3.6 n Uz i br onoet hane(38 ny)
' hyt+si+y+—ohl ori d
n'ag 60C, and t hdBffi ;
. Aol ution of 3- chloro- lIquorobenzyIchIoride
(3.58 g) in tetrahydrofuran (9 m) was added dropw se
at 6QC to the solution prepared above. The m xture
Further stirred under heating for 1 hr to prepare

Lo oG RGBT TSl gkl

Synfuresi scdd §2be ogp- Qeﬁe chdaﬁdwmoyhemhanolaw@i mIlb. After
[0619] O O ICOH 30 Br |I' OH %
EeaC i e dfrox PHenti é@q dce@sletgynwa She geasgdd opnwas

é5ﬁ¥lﬁhed2% QPQC(18@h@iﬁeaé%fyﬁnﬁﬂ%%u§g7w§sg%éé@éﬁ'éhd adjusted

aci d solution was slowy added dropw se to
Thehl J’s p!eﬁéll 8nmahdl. afuerus cmdiluet hydrokidaesolwpidrse and

i-ti.0 X e was re 25C. f or hr.s,
T e (DB oS atiedicr hR RaRthe Fo e s
RIS raARdaguenUshs ohit it 0 aindeadireauself pteséZrd0 dlo the
and 25 water (360 nL) was_ added dropw se to the
tnrantRtedkrapédue freraddnfpleétivénagptehe 90 gHilse and the

R i %astESnEbﬁ£P£féaWE§aln under reduced pressure. To the

concentrated residue was added ethyl acetate (70 mL), and the

mixture was stirred and partitioned. The obtained organic layer
was washed successively with water (50 mL), 5% sodium

hydrogencarbonate (50 mL) and water (50 mL). After washing,

- ethyl acetate was evaporated under reduced pressure to give

methyl 5-bromo-2,4-dimethoxybenzoate (9.4 g) (90%).
[0624]

Step 3

Synthesis of methyl 5-(3-chloro-2-fluorcbenzyl)-2,4-
dimethoxybenzoate

[0625]

N

[0626]

Under a nitrogen atmosphere,
tris(dibenzylideneacetone)dipalladium(0) (318 mg) and
triphenylphosphine (286 mg) were added to THF (40 mL), and the

30 mixture was stirred at room temperature for 1 hr. A solution of
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stirred at 25C for 1 hr. Precipitated crystals were
filtered, washed 4 tinmes with water (150 nlL), and
vacuum dried to give 5- brono-2, 4-di met hoxybenzoic

ﬂﬁ%%o‘iﬂ% erggﬁinétﬁ %&@04&6%}5 tohg %Q@grﬂec?‘tﬁp the

2 Synt hesi s of net Brono- 2, 4-di met hoxybenzoat e
@mmﬁéﬂmehﬁioﬁedCHtep)Eﬁl€methjl q%yyZ§plldlnone (40 mL) and a

SRt g B8 AT ot i a S hetnlkof Vi ab g onice in

féﬂﬂhydmx*aanw@kem@cé@ésﬁrém Rel akbpRiss iherdom
reaction was confirmed by HPL The reaction m xture

W@I@Q:l’cﬁﬂ@@ -an@fadfudrepiige qsiqilr Iging h thenpixtusguesustirred

%dr Xj d’ir%’a ut i o gﬁ% agt PM% g%%ﬁg}&&sf thlflrmed by

mm: m Htee ubdeﬁngeﬂlu@eﬁbammum&xtﬁ@et hEoluene (75 mL) and
concentrat ed resi due was, added et hyl acetate (

¥ REUSGIR GREORAYT contnidea sy Usdarn (af drl) r"é?:ﬁ?célfidedr and
HEL W thire Qra%hﬁhofgﬁt?ﬁieg rﬁle.c‘%erae%'nglu%h@’aé dfa‘M was

acetate (7 , and m xt ure was stlr
Piarad deshed Théherg@:haq: nmiyem g&@s ealsapdr smscmmv@sshedth 25%

SUCCGSSI vel 6#5‘%‘(2 ter %]‘% 2&05 @g %Wiﬁ?t“éjrth 09

amgféwsg eth@ftlayilad@gﬂﬁé escyml@hamrsamcﬂ HRdethf&slucestks with
fressure to give nethyl 5-bronop-2,4-di net hoxybenzoate

@ brgpng g@% nl) pe2Bfteporastemna Siet Fesvenbfwagtanaporated
%%é%gﬂbd%%dzp%%%?ge@f&z ﬁzm%th%”%t hexypegzoas.e
fluorobenzyl) -2, 4-dimethoxybenzoate (6.81 g). This was directly
used in the next step.

[0627)
Step 4
Synthesis of 5-(3-chloreo-2-flucrobenzyl) -2, 4-dimethoxybenzoic

acid

[0622]
Methyl 5-(3-chloro-2-fluorobenzyl)-2,4-dimethoxybenzoate

was dissolved in isopropancl (20 mL), and 1 mol/L aqueous sodium
hydroxide solution (30 mlL) was added. The mixture was stirred

at 70°C for 3 h, and completion of the reaction was confirmed by
HPLC. After cooling the reaction mixture to room temperature,
activated carbon (Sirasagi A) (1.0 g) was added. After stirring,
the mixture was filtered using powder cellulose {(KC FLOCK). The
reaction container and the filter were washed with isopropanol
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Under a nitrogen atnosphere,

tris(di benzylideneacetone)di pal |l adi un{0) (318 ng) and

tri phenyl phosphi ne (286 ng) were added to THE (40 ni),

R0 Ry o 8 WBS,ELORT eercﬁtcoEr@;%‘ehe{l}P‘éﬁ it es{ Plrate.
sol ution of

Babeontz@ ml-)diamet hexybentZ)@tmL X qucreg)addbtiatn ethé nobtheined

§te nent%g agﬁggﬁgEggéagggﬂﬁé' . a%&%l gyggnSaé4£gmoved.

Bhé M filayerohanzyhghed LM d8 thNhexane (20 mL). The
tetrahydr of uran were successively added drgEMAse at

FPRAES tlavesT Hogr dceareeledr opiinyd iagpirepphketore (50 mL) was
DRI SRS ol (DN A diie RGE RN 10w

dPSpwieACtdton ont Xt WKBsed @H@ﬁﬂdﬁ.?@om—)t@dﬂuﬂt&r%%was stirred at
aqueous ammoni um chl ori de sol uti.on (50 m.) , were added

PR tPSHAHIG e 2ids TRR R BIRMS J@tye.rr é’ésa%s%%de The
S 1A%8T W\A@Swsghga S@ﬁ@eequtﬁhqo@r gROLE | By aS after

washed successively wth 25% aqueous anmoni um
whsloinale 9 @pllann(:Zﬁamgvapmar@dmuntiezwedq@@@@ressure to

ethln t|o 25 i), gn e Linmes wt
B L e 9% Mo Bbe Tl AN BE RS bp SR gt '2bia (a8
agpﬁm el g, urmden meduypdsmmuze 483 fbYRBoRPbéYioate obtained
5 (3-chloro-2 15 fluorobenzyl)-2, 4-di met hoxybenzoat e

s, %tPEg)Z This was directly used in the next step.

'[qus%a Step 4 Synthesis of
chl or o- 2- f | uor obenzyl) - 2, 4- di net hoxybenzoic 20
@toare § 0628] o bbb OH FOFI1 I C 1 [0629] 25

t hyl . , ,
gfft@{ecﬁﬂsoro& 2~ PUGR bBENZSTH IR RPENAEL hoky betibat e xxhenzoic
S ssmed-ilga 1 sopropanol (20 nL), and 1 nol/L aqueous
sodi um hydroxide solution (30 nL) was added. The
[fi6a&ldre was stirred

[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) (CMF concentration: 300 ppm). Thionyl chloride
(2.1 g) was added dropwise to this solution at 75°C. After
stirring at 75°C for 1 hr, completion of the reaction was
confirmed by HPLC. Toluene and excess thionyl chloride were
evaporated under reduced pressure. Toluene (20 mL) was added to
the concentrated residue, and the mixture was concentrated again
under reduced pressure to give 5-(3-chloro~2~fluorobenzyl)-2,4-
dimethoxybenzoic acid chloride (5.07 g). THF (15 mL) was added
theretc toc give a suspension of acid chloride (5-(3-chlorc-2-
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at 70C for 3 h, and conpletion of the reaction was
confirmed by HPLC. After cooling the reaction m xture
to roomtenperature, 30 activated carbon (Sirasagi A)
@lu@rgﬁeﬂ@§iF“Ek%idr%EE%BX?EEﬁEbDS’acf&“&ﬂﬂdﬁﬂ&%@ WASTHF, which
filtered using povvder cel Tul ose OCK) .
Wéacditﬁptiynuﬂeﬁuinaﬁ@ethethBt@m were washed with
t§§g$ﬁpanol 147 (5 nmL)/water (5 nL) solution, and

Thed with the filtrate. Wter (20 nL) and hexane
E28pnt) were added to the obtained filtrate and,

after stirrin the organic | ayer was renoved. The
a¥0EBeSls [lere gf\basl \?aaéﬁeﬁaelamrw%ﬁmmn@yé mey 4-

| ed,
rgrglfr‘l yﬁll s%tproégl Ebgt‘ig)x%?gggﬁi§98 S added whi | e addi ng

poea4Y L hydrochloric acid solutlon (10 nL) dropw se
aty 10C. (After the additlgn thg m xture was stirred at
i olJs | ayer was di scarded.
twiceyw th 10% brine (20
evapor at ed

i c_|ayer WaSs was
. FAFgEr” i o washi ng,
el r @duced pressure
a!ﬂc chl oro-2-f | uor obeng 2, 4- di met hoxybenzoi c acid

(z.8Clg, yield 81% frommebhyl

5- br ono- 2, 4- di net hoxybenzoate obtained in Step 2).

E0630 15 Step 5 Synthesis of

Q€3Lhl or o- 2- f | uor obenzyl ) - 2, 4- di met hoxybenzoic acid

chl ori F

ol o 654405 s dodor dkeopndel, nlh G )P B shouny eases
érégwnhédKDeruswenebenzyf)anﬁydtqhsnmdgmeﬁbamzchtoardd (3.45

Sfiin Bos Mese0lvqdol b P4 ol ene s ok 4t o e( 8Re rlopui se

addition, the mixture was stirred at 75°C for 2 hr to dissolve

anhydrous magnesium chloride. The solution was added dropwise
to an ice-ccld 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 70°C. To the
suspension was slowly added dropwise a suspension of acid
chloride cbtained in the above-mentioned Step 5 in THF at 70°C.
After completion of the dropwise addition, the mixture was
stirred at 70°C for 0.5 hr, and the completion of the reaction
was confirmed by HPLC. 2N hydrochloric acid (30 mL) was added
dropwise to the reaction mixture under ice-cooling, and the
mixture was stirred at room temperature for 0.5 hr. The organic
layer was separated and washed successively with water (25 mL),
twice with 5% sodium hydrogencarbonate (25 mL), and water {25
mL). After the washing, the solvent was evaporated under
reduced pressure, toluene (25 mlL) was added to the concentrated
residue and the mixture was concentrated again under reduced
pressure to give ethyl 3-(5-(3~chloroc-2-fluorcbenzyl)-2,4-
dimethoxyphenyl)-3-oxopropionate (5.52 g).
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25 (2.1 g) was added dropwise to this solution at 75C
After stirring at 75C for 1 hr, conpletion of the
reaction was confirned by HPLC. Tol uene and excess
| chloride were evaporated under reduced
ressure. Toluene (20 nL) was added to the
oeieehtrated residue, and the mixture was concentrated

30, u r_.redyc e re to give

%%%g?éﬁToro 5¢PWEO?BEQEE§T§h R %iﬁi&?ﬁ&?ﬁﬁéﬁ%b o 4eid
&irhettH e/ Hen 207 19) 3- dike {1 1afkdnosyadded thereto to
Elve a suspension of acid chloride (5-(3-chloro-2 148
QQﬁﬁobenzyl) 2, 4- di met hoxybenzoic acid chloride) in
THF, which was directly used in the next step. [0633]
SBep 6 4 Synthesis of ethyl | I &

3 chloro 2-fl uor obenzyl) - 20m 0 ~

3- oxopropiogat e 1 0 dF
635] Under a nitrogen at e HF (5.23
y added dropw se tg seen¥i on of

3 rous magnesi um chl oride (3 P in ethyl

acet M e (30 m). After conpletio 6l't he dr opwi se
addition, the m xture was stirred at 75C for 2 hr to
di ssol ve 15 anhydrous magnesi um chl ori de. The sol ution
[wessddded dropwi se to an ice-cold suspension of
potaSS|un1eth | mal onate (4.94 g) and trleth [ am n

(4. 40'%D quaePH§F°E6@t%E@P%EHPWﬁJ ethptles- (8ré v@@%@ro -2-

. he SHS d h
7 AR e A ) B ok Op it odhd 2,76 9) ana
Nhdi-dliz@ethylldrinembde adimetHyl. tloetabove- Aénd) onedck Siegzolved in
5.in THF at ,70C. . After conpletion of the dropw se
ERId o, ThhE APkELH WS stirreddast 998c fiasr 16, Brprand the
c&ﬁx@alte&Qo@lO&E' ehé Ore &kt {dif WRAGINSA rmBBSHE ML MTEGHY reaction
HPLC. 2N hydrochloric acid (30 nL) was added dropw se
Rixtige wagcerohedi ke uﬁ@ﬂumrpar@éueteotp ngivers adleti®n of

e#%ﬁh%?ééﬁ?iBséhiéf%ifﬂ %E@% aEuaediﬁgthoxybenzoyl) -3-

dimethylaminoacrylate in toluene. The reaction mixture was

directly used in the next step.

{0639]

Step 8

Synthesis of\ethyl 2-(5-(3-chloro-2~fluorobenzyl)-2, 4—-
dimethoxybenzoyl)~3-((8)-1-hydroxymethyl-2-

methylpropylamino)acrylate
[0640]
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| ayer was separated and washed successively with water
(25 nm), twice with 5% sodi um hydrogencar bonate (25
m.), and water (25 nlL). After the washing, the

sol vent. was evapor ated under,  reduced re sur.e,

t ol uenBn@e5 N1 WERISIIFEAEBNERE  cbh dd 35 9) was added

EgstAue-and f{de ﬂx’éﬁ%éeo%§lﬁc@@cﬁmﬂﬁg %@I;o%amanemgﬁéd Step 7.
reduced pressure to give ethyl

BftSr(stcrwxng}aZ frogor bbepeyajure 4£0or 3 hr, the completion of
%bgg%gg Q éép%gfﬁrapﬁgnﬁ%ft(SZP%K%”L %ﬁgrggﬁfgllc acid

2165ml.B- ﬁﬁﬁ(Hdﬁéﬁrﬁbuﬁh@beéé&tioﬁJﬂrxture and after stirring,
di met hoxybenzoyl ) - 3-di met hyl am noacrylate 5 _[0637]

0
th pohpene Raysr yag SGPa€$te?06§§} Uitdéreng APYREgEAS further
h (
gg?%b%%éb %ggygiygﬁggphgxﬁg eny ga%?ﬁgiﬁﬁﬁgpfgﬁgté15 k)
watéo g)Samm» I&%ﬂa@u&eﬁbyEdeM@ﬁmyﬂrqganﬂambbnatetablution {15
1,36 Q) were dissolved._i tol uene. This S Iution was
5 (el s oo nPESRdCR RS e EOGHEBE PRE
£985bEoPe Bt dN fidaiRddby rEB Gre ThE 1RAG 1(Q0D mil XirE €added to

was cool ed to roomtenperature to give a solution of
lﬁeechy¢entrated residue, and the mixture was concentrated again

Gair o] e 88°0EYL) et G IONERERUL) -5

oacry at he r'éaction
il ¥bdbBen@s] ) -3 m—eﬁhyemseglbenzwre Xt (Ht-6phyHR629hethyl-2-

Step 8 20 Synthesis of et , ,

ge( )% Br@@yﬁ%m$qp}@pggﬁéggni§r58zg This was directly used in
? oyl )-3-((S)-1-hydroxymnet hyl -

nethy propylam no)acrylate [0640] OH | gF

[0642]

Step 9
Synthesis of ethyl 2-(5-(3-chloro-2-flucrcbenzyl)-2,4-
dimethoxybenzoyl)-3-( (S)-1-(tert-butyldimethyl-

silanyloxymethyl)-2-methylpropylamino)acrylate
[0643]

[0644]

Under a nitrogen atmosphere, ethyl 2-(5-(3-chloro-2-
fluorobenzyl) -2, 4-dimethoxybenzoyl) -3~ ((S) -1-hydroxymethyl-2-
methylpropylamino)acrylate obtained in the above-mentioned Step
8 and imidazole (646 mg) were added to THF (9.4 mL}. A sclution
(2.39 g) of tert-butyldimethylsilyl chloride in 50% toluene was
added dropwise to the solution at 50 - 70°C. After completion of
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1 G 25 [0641] 150 Under a nitrogen atnosphere,
L-valinol (1.05 g) was added to the reaction m xture
obtai ned in the above-nentioned Step 7. After
LrL] e u oqpl eti OnNpe
She" RO Rle RETEICE R s S BT AR S0 0o for 3
hydran@lthe(nqmphétsoplﬁfntmemasaeukhnjWB@ tthefizmedi by HPLC.

e B gmheS! Bt i et JE % sne 2
AU CRSSE ValdedMalnld, 1 afBbk Ls By EF Ded| AHC ma&dcdrelRaBlpartitioned.
water (15 niL), 5@baqueous sodi um hydr ogencar bonat e
Tak uergrnia sayer) wasdvwashed FWE?@HﬁlthA%pérbﬁh@e (24 mL) .
e
APEUL aod BLe085 035 750000 SRA el BB essure,

tobaend r a2 ednllesiaduagdaddt d hehel cdnoemtwas edonreehtival eand the

agai n under reduced pressure to, give ethyl
@l§gU{% a3 grcentrated again under reduced pressure to give a

{:ﬁg?{%;@fﬁ{ 9. 2«14119' pakhgxyPenzoWy) c%a%é) cﬂlremgesgyg@qy

yl propyl am no) acryl ate (3 g). This Wwas
detheyl | ycalsan /hexahd t(he/Aex! Emeglvq:@ﬁhzﬂ 2St(ép (8-chloro-2-

BOERgRh % e bR G e ¢
ﬁutﬁnaimmsrmlahﬁomayhmpwlr@éﬂm)pa@pwamenb%ésﬂrlate
ts"" HNHSDb b N~ 1 0"- [0644] ~25 Under a

Pt Hdg@n m%ﬁﬁeﬂé, étrﬁsu 521%«3:1(1@%1 fdugrobenzyl)-2,4-
Giyecobema s SdLTBLboxubenzor dud (9 1 Dudigavom

propylam no) acryl ate
B@@y@ nentloned Step 8 and im dazole (646 ng) were
added 60 THE (9.4 nmL). A solution
tep
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

[0646)

[0647]
Under a nitrogen atmosphere, ethyl 2-(5-(3-chloro-2-

fluorcbenzyl) -2, 4-dimethoxybenzoyl)-3-{(S)-1-(tert-
butyldimethylsilanyloxymethyl)-2-methylpropylamino)acrylate (2.0
g) was added to toluene (12 mL), and potassium carbonate (444
mg) and tetra-n-butylphosphonium bromide (1.09 g) were added.
After stirring at 110°C for 22 hr, tetra-n-butylphosphonium
bromide (0.55 g), and then potassium carbonate (44 mg) were
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(2.39 g) of tert-butyldinmethylsilyl chloride in 50%

tol uene was 30 added dropwi se to the solution at 50 -

70C. After conpletion of 151 the dropw se addition,

th 1 Xt u was stirred_at. 50 - 7QC for 3 _h and .t h
et bh CSERRGL LBACOT oo st rt NB8 BYMFHTESS BipdPLe.
TRACE QI 19X kil k@ LA SwE O Ok &l e d,HE Nk altl pwan dt 4 086 dr i11e room
(24 nlL) were added and, after stirring, the mxture

vemppERtUns ogad. TEEThES orlganind (1febrias WhSHeH) twike added.

| 10% br i 4 : f - ing, :
S TR (R SRIeh) oS B METHg, BHE Wi 1aver was
washeadlded deo Wit cOBCRNimat €6 madsi.duaftandthdewashing, THF was
m xture was concentrated agai n under r educeg%p{_egﬁ%%_(tert_

PHRRFRAF S UeriEde TRABAGE PTIITE SES FAPT FEHCBY T

' Ly 5. -2
gﬁ@gf%ﬁ@% B(éS?L(Q%Qg%F%é%@%% aterhexansrobyl 2v4) (3-2hloro-2

f Lunr aiseregll) -T2 e L iprpt froveben oyl hyereas) nal {ner d=carboxylic
but v T Iyl L oxyres iy 2 ety e sl ") A

€ %
&h £ SnLd flewarobgpeyie Phekand NREMOXYbenaodvaci-d (3)-1-
obtained in as a yellow oil. 645

te?l4 15 [CO ] Step
{pegyhedidingthyl-silanyloxymethyl) -2-me hylpropyl]-6-(3-

Zoko I LAE N XY et = 114 3
Bt T gy T P A e ine-3
oxtbdxyi-ididnydr equivhoésber 3t XH haxylviieldcil. éthyds a yellow-
ester 20 [0646] Its- -ts" NH M F [0647] Under a
Kitrogit i nosphere, ethyl 2-(5-(3-chloro-2- 25
Eé ]obenzyl ) -2, 4-di net hoxybenzoyl )-3-((S)-1-(tert-

ut ylI"di met hyl si | anyl oxynet hyl ) - 2- et hyl pr opyl am no) acr
tewell2.0 g) was added to toluene (12 nL), and

ot assi.um car at 444 _
PR P as bR e Bt BT ARz Y09 37 LUB) oL apmerhyl
Afheth g vdgylg -dtmétAex{od-&2o-Hr,,4-dihydroquinoline-3-
tetra-n-pbutyl phosphoni um 30 brom de (0.55 g), and then

 poreRTlif édilSonate (44 ny) were 152

[0649]

.p

S

Q\\k

[0€50]

1-[(S)-1- (tert-butyldimethyl-silanyloxymethyl) -2—
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 70°C for 3 hr, the
completion of the reaction was confirmed by HPLC. The reaction

mixture was cooled, and allowed to ccol to roocm temperature. n-
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added, and term nation of the reaction was confirned

by HPLC. The reaction m xture was cool ed, then

allowed to cool to room tenperature, and THE (16 ni)

220+ 102 s i ey (L6 diqereaddeds, The i Une Was s+

st ?)rreg/ gn ar"tg—%l oned. a(j?hé or ggﬁl C 1‘?ayeﬁrij Was s oore was
washedionede mTh@ é@wédusrﬁayEkGWRB)waAhEdrwihb n-heptane (5 mL).

g%%hhn T ted under &ced ressure to
e gaﬁagﬁﬁaf¥%ga%g€t was ad e e agueous laver,
%&)&Whﬂ@%?&ﬂayﬁtét&mé O(mmﬁ]w_\/taé#aa@é@yérm ORMterbst3reing, the

hl or 0- 2 | uor obenzyl ) - 7- net hoxy- 4- oxo- 1,
menthydr*@qsuml‘uﬁemmdar b @R pcgamqt dle'mylwa@sfv@ﬁhed a

§%'cEyFs;gé§%V@s%rg;ga 4 SR SOLUIN L 9 AUOUBLAGEAANYe sotut ion

Bemmblasytdnme nyd .59 I}@mrbehyaewyéalcz eyl poappihing

cSFPFiéid@ ob} PEHD LTS M) 7- ABEN6RY- B B3®- ©© Mldi-hy BEEGEI RS
[ I t 4 I

S558573, FEERRUIE A 65 Bl B D e

Byetshesestofgive 6-(3- chloro 2 fluorobenzyl) -1-[(8)-1-

3-chloro Iuoro 1 hy oxymethyl -
SYHEPRYREr D074 TR bR RO SHh e B TG 40! i ne- 3
di EE@?Miﬁ@lﬁ%-dS—%%rMﬂﬁhl: Ecba Esé:lan 1yJIeQ@5@b 3%) as a
é@&i tert-butyl di methyl S|Ianyloxynethyl) 2- 25

9Wprp§¢]SQi¥ﬂ3 chl or o- 2-f 1 uor obenzyl ) - 7- met hoxy- 4-
0xo0-1, d [ a C, ac t-hy
ester #880E5¥§58&§cﬁﬁ%%%%xfl%.gggﬁ %éllal%gﬁgﬁﬁ'faé identified
ais) compdudd sl .um hydroxi de (3.6 nL) was added.
After_stirring at 70C for 3 hr, the conpletion of the
K882t} on was confirmed by HPLC The reaction 30
nlxturghga &P Qf@g déﬁgjéﬁlﬂﬁﬂe@lEQeCQQﬁ 5&hd‘¥ﬂ“each step is as
tenperature Heptane (5 niL) was added and
abtlépwstirring, the mxture was partitioned. The
i@gggﬁs | ayer was washed with n-heptane (5 nL). 35%

hloric acid (400 ng) was added to the aqueous

| ayer,

[Table 1]
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met hyl i sopr opyl ke

stirring,

| ayer was washed

sodi um hydr ogencar bonate sol ution

tone (10 nL) was added and, after

the 5 m xture was partitioned. The organic

successively with 8.5% aqueous
(5 nm) (3 tines),

0.5N hydrochloric acid (5 m) containing sodium
chl orSteect@esn ng)}, and 10% bri ne ). After the
thfr?r?“u thyl i sopropyl ket ane \Aﬂgﬁg@tnnr at.ed under MS (EST) W+
H’duced tO pressur s dgi YeOutz) 5 ( 3.91 (s, 3H), 3.95
6] (3- o2 1) gtrober?gyl) bz, Ao
hy droxy yl 2~ Melh Y| aysls; 7THPtNEBYs, 410X 0t A adts, 1H). 261
dihydBoq q ne-B-carboxyIic acid (680 ng, yield
99. 3% as a0 yel low-white solid. The conpound obtai ned
im Exanple 1, Step 11 was identified 15 as conpound
(10). %%fT The property data of the title conpound
i meachrstep 75 as —fottows. ﬂ“‘?ﬁ‘%"l‘ﬂ'b‘!"e_l']_rﬁ
St ruct ur al %H—NI\/F M@(EQI;)?’WZX&ERWE B. (GhvectYe 3. 89
300 pm 3.95 ~
Sl oL | G sbs S 06f 99, A B0 ). poeCly | 27
(‘ 1) | ¥ DVSO- @6, 300|\/Hz) 6 (ppm : 3.75(s, 3H),
.89 Br | 0~ (i, 3H), 3.96(s, 3H), 6.80 (s, 1H, 7.
86 (s,sddd 2)275 Pr 0 (Step 2) (DVBO-d6, 300MHz) S
(ppm 3.71(s, 3H). 3. 86 ~01 0 0~ (s, 3H), 3.87(s
3, 3.89(s; 2H) .| fudd(S: 3ddMiz) 3B8pn): 3.71(s, 3M), 3.86
0 Q
1, (s, 3H), 3.87(s, 3H), 3.89(s, 20, 6.71(s, 1H), 339
O F ¢ - 7.06-7.16(m, 2H), 7.34-7.48(m, 1H), 7.51(s, 1H).
Cl
{Step 3)
(DMSO-d;, 300MHz) & (ppm): 3.86(s, 3H), 3.87
(s, 3H), 3.89(s, 2H), 6.69(s, 1H), 7.09-7.16 325
(m, 2H), 7.39-7.46(m, 1H), 7.69(s, 1H)
| (DMSO—d;, 400MHz) & (ppm): 1.21(t, 3H,
0 J=14. 4Hz), 3.83(s, 2H), 3.85-3.90(m, 8H), 395
] 4.07(q, 2H, J=14.4Hz), 6.72(s, 1H), 7.10-7.15
¢l (m, 2H), 7.42-7.45(m, 1H), 7.52(s, 1H).
(Step 6)
[0653]
[Table 2]
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FO 7.06-7.16(m 2H), 7.34-7.48(m 1H), 7.51(s, IH).
Cl (Step 3) 1 (DVBO-d6, 300MHz) S (ppm) : 3.86(s,
3H), 3.87 ~0 11 0 OH (s, 3H), 3.89(s, 2H), 6.69(s,

1H), 7.09-7.16 325 i | F O (m 2H, 7.39-7.
L[ A 00N
U SUUIVI

Rn/r- H AY N L0
%ﬁalA e

\ DIvioO="07

Z 4FE) 3. QBNMR }ﬂ

S(ESI) W+

.7‘2’(3 o o oSt dp 1 440219 (oo 4. 00-0E0(m oRE)

52 (swilH). (Step 0653L Tabl e 2] 155

ructuraJSLdH- NV Q\/@“F_lsﬂ(g(mwh-l OH},0Pn8h @&, (WhBd- 8871, 94
| 0,880l D S B8

& ?ggﬂps? 6. é‘g](‘és F%‘ﬂ) , LXTE N»g’oﬁ-c?% s,
RS 46w (Bl e
6 THz) |, 1. 25('1’2)355l ggqug%&%m) 1, 33 Et: 3H,
7 g g0 e (n SO 0N B et

Ul luby

P o O e W e L]

_!” Ilﬁﬁﬂ'
-

622

o1

20-4-33(m 2H) | (s B80R) | MNppal! 0700@: BHB6[3] 4Hz),
. ,37 (s, IN, 7.5 ~7.57(m IN), (Step 10)

.97( s%:) 8. 66(3),81(@).9H¢ffo.em5czmbj=63®mwzb.25(d, 3H,

pm) 3H, J=6.7Hz),
J=6.7Hz), 1.33(t, 3H, J=7.1Hz), 2.40-2.48(m,

==

1H), 3.93 -3.97 (m, 1H), 4.06(s, 3H), 4.09-4.15
(m, 3H), 4.20-4.33(m, 2H), 4.80-4.82(m, 1H),

7.97(s, 1H), 8.66(s, 1H).

7.23-7.36(m, 2H), 7.37(s, 1H), 7.53-7.57(m, 1H),

590

OHI\

1.16(d, 3H, J=6.4Hz), 2.30-2.55(m, 1H), 3.75-
oH |3.85(m, 1H), 3.95-4.10(m, 1H), 4.04(s, 3H),

c 7.10-7.20(m, 1H), 7.20-7.25(m, 1H), 7.40-

(Step 11) 7.55(m, 2H), 8.05(s, 1H), 8.89(s, 1), 15.4
(s, 1H).

(DMSO-d,, 300MHz) & (ppm): 0.73(d, 3H, J=6.7Hz),

4.12(s, 2H), 4.80-4.95(m, 1H), 5.15-5.25(m, 1H),

448

[0654]
The analysis conditions of HPLC used in the above-

5 mentioned Example 1 are described in the folleowing.

HPLC analysis conditions
analysis method 1 (Example 1, Step 1 - Step 3)
analysis conditiocns
column: AM-302 5 pm (150 mm x 4.6 mm i.d.) (YMC)
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1. 16 (d, 3H, J=6.4Hz), 2.30-2.55(m IN), 3.75- 448
~ON OH 3.85(m 1H), 3.95-4.10(m 1H), 4.04(s, 3H), F
o0 4.12(s, 2H), 4.80-4.95(m 1H), 5.15-5.25(m 1H),
Cl 7.10-7.20 , 0-7.25(m IN), 7.40 (Step 11)
7. 58¢ HszﬁfmIg%r%)‘S‘(’\pse %C 8.89(s, 1H), 15.4 (s, 1H).
[ @@241cThRas8A! r]s(@bﬁle?@ﬂﬁisiel ans 00b1 ¥Ph&uesed TR t he
above- 5 nentioned Exanple 1 are described in the
ﬂéﬁﬂéﬁ#ﬁganﬁt€?&ﬁéﬁ&sﬁ@léﬁﬁeﬁt|ons anal ysis nmethod 1

ggrﬁgﬁbﬁkéf ﬁggg n](lég% %%A %EgkXﬁiér%#%“H&ﬁagg%n156

5 @&bdﬁnnteppegﬁmmre 40C nDblle phase: nobile phase A
. 01% aqueous TFA (trifluoroacetic acid) solution
phase B: 0.01% TFA acetonitrile solution 5
gr adig ogram [0655] [Table 3] tinme 0 5 15 20 35
igé g% %% (mn) nmobile 70 70 50 50 30 20 20 70
phase A stopped nobile 30 30 50 50 70 80 80 30 phase

I:SIO |_Ubb3_] ftTowtatg: I.07n/m detjectiom: UV 20

0 5 15 20 35 45 55 56 65
(min)
mobile

70 70 30 50 30 20 20 70
phase A

stopped

mobile

30 30 50 50 70 80 80 30
phase B

10 [0656])

flow rate: 1.0 mL/min
detection: UV 220 nm
analysis time: 55 min
[0657]
15 analysis method 2 (Example 1, Step 4 - Step 8)
analysis conditions
column: Inertsil ODS-8CA 5 pum (150 mm x 4.6 mm i.d.) (GL
Sciences Inc)
column temperature: 40°C
20 mobile phase: mobile phase A: 0.01% TFA agueous solution
mobile phase B: 0.01% TFA acetonitrile solution
gradient program
[0658]
[Table 4]
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20

analysis time: 55 min [0657] is analysis nethod 2
(Exanple 1, Step 4 - Step 8) analysis conditions
colum: Inertsil ODS-80A 5 pm (150 mMmmx 4.6 mmi.d.)
(GL Sciences Inc) colum tenperature: 40C 20 nobile
phase: nobile phase A: 0.01% TFA aqueous sol ution
nobi | e phase B: 0.01% TFA acetonitrile solution

radirent—progrgm (0658 fabte @157 t7meT 051526
3M%5 55 b6 65| (@i n) ile,k0 {70,550 5q8§O 2% 200 7
phase A stopcged ?Dbi | €730 36650 56§7C 80" 80 8 phgge 65
B !L{E%Hj 5 1Tgw rate:; L. O ni/mp detection, UV ]220
al ysi sgtiimg;5 5% gon [g@GO] apallysies nevhod 34
pbxaeplbe [, Step 9 - [Step 1) sjo anallysis tonditfi ons
columm: Thertsil ODS{BOA 5[ M (150 nm ¥ 4.6 [ 1. d.) stopped
1 : : .
§C|encg§ [inc3g col wyn [ emperfatyge:; 40C molpl e 3p
phase: Bnobi | e phase A: 0. 0l% aqueous TFA sojution IS
nobi I e phase B: 0.01% TFA acetonitrile solution
[0659]
flow rate: 1.0 mL/min
detection: UV 220 nm
analysis time: 55 min
[0660]
analysis method 3 (Example 1, Step 9 - Step 11)
analysis conditions
column: Inertsil ODS-BOA 5 um (150 mm x 4.6 mm i.d.) (GL
Sciences Inc)
column temperature: 40°C
mecbile phase: mobile phase A: 0.01% aqueous TFA solution
mobile phase B: 0.01% TFA acetonitrile solution
gradient program
[0661]
[Table 5]
time
, 0 5 15 20 35 45 65 66 75
(min)
mobile
70 70 50 50 30 20 20 70
phase A
. stopped
mobile
30 30 50 50 70 80 80 30
rhase B
[0662])

flow rate: 1.0 mL/min
detection: UV 220 nm

analysis time: 65 min
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gradi ent program [0661] [Table 5] tinme 0 5 15 20 35
45 65 66 75 (min) nobile 70 70 50 50 30 20 20 70
phase A stopped nobile 30 30 50 50 70 80 80 30 phase
i %8 i0662] flowrate: 1.0 niL/mn detection: U/ 220
P°%3Mal ysis tinme: 65 min 158 [0663] Next, the
conpounxaf, the pbmp@mmdidﬁuﬂhé presentesenéedidyy rdagmesented by
formula [ is useful as a anthetlc

1],  whi .
|§@Feﬁﬁ§@Pé%e[¥bf WQﬁphﬂﬁq ugpéuég@ﬁt SR TRE T intermediate for

i %ﬁEQSQIVnQ%&HE U 3] i tHteRdade SiMMOML I PRctivity and a
net hod t hereo and a production nethod of the anti -

ﬂrwdagembnumetmpdrnhaywmﬂheﬁmd anpeodu@W%nmamﬂtbod of the anti-
i.fic alne Howeve th r esent
HiToRerth FELRGITIE A Ea Dy LRESETEAARE cos (WBsAfically
%@(p(l@iﬁ@ﬁ' e Edwewd£p ﬂhéxﬁbls@&tslﬁ{renuon is not limited by
-chl oro- 2-fl uorobenzyl zinc bromde [0665] F F Cl Br

qusezﬁlﬁmplgs

[0664]

(Example 2)

Step T

Synthesis of 3—chloro—2—fluorobenzy1zinc bromide

[0665]
F F

CL\[:EJ/"sr C“\[:Ejf"ZnBr

[0666]

Under an argon atmosphere, a zinc powder (3.18 g) was
suspended in tetrahydrofuran (8 ml), 1,2-dibromocethane (0.061 g,
0.32 mmol) and trimethylsilyl chloride (0.071 g, 0.65 mmol) were
successively added at 60°C, and the mixture was stirred for 30
min. A solution of 3-chloro-2-fluorobenzylbromide (7.48 g, 32.5
mmol)} in tetrahydrofuran (20 ml) was added dropwise at 60°C to
the solution prepared above. The mixture was further stirred
under heating for 1 hr to give a solution of 3-chloro-2-
fluorokenzylzinc bromide in tetrahydrofuran.

Step II

Synthesis of 5-bromo-2-fluoro-4-methoxybenzoic acid methyl ester

[0667]

{0668]
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[ 0666] Under an argon atnosphere, a zinc powder (3.18
g) was suspended in tetrahydrofuran (8 nl),
1, 2-di bronoet hane (0.061 g, 0.32 mml) and

trimet Rylisidl %El??&ﬁ&'gﬁdéf)ngLd%oﬂ3n65 PBR.) sWBF€r &0 acia (14
successi vel y added at 60C, and the m xture was stirred

frdr) 3@s addedAdzsopwiseornofrethanol (840 ml). Then, Z2-fluoro-4-

2-11 d 7. 2.
T Tt e Rl y%a(eadé?%p%\ﬁ@ 35 o s hes
the rseliubiopsar eRar ed aboveardbe MHE tMas rbUktheh mixture,
stirred under heating for 1 hr to give a solution of

RIEHBE0-(252591 | ¥ |dropyiBRoRREECTH With stirring under
Q%J%Q%&%Réuraﬂfteéié¥ﬁﬂ) ghﬁﬁ%&énOfthe $%Tture was allowed

[uoro- % xy enzoi ¢ aci d net
[66/Arm0 0 Eooﬁ}téﬁ@ékaﬂﬁrd afd stfrked- fbfZZGDH% SWater (840

68] 159 VWile stjrri nder ice-coolin
s e Saet i SutE S | (R G Hets e iy S jagisa.  After
(340 2kl + i Fhengng- Iﬁi}Hﬁﬁ% 4rasmetpexypeszoi Lo St (27@11:0 and the
g) was added and the m xture was stirred at 65C for

Prawipingted covsiaks tware eadipohedi Ry ufltmtgiasyi n€he
( s_ad dr opwi_se .t eto W i irrin nd r
RIS PR RS Ch R e P anda (B8, an

alilse@er&edt OnWes Midre I EH0 hﬁﬁperahérﬁbﬁﬁéhéHSdHUﬂidhOMas washed
20 hr. Water (840 m) and sodiumsulfite (71.9 g)
\ﬁ9q§%§§68@§§|Vét@ %ﬁkﬁﬁPeQNﬁtéPleHeh¥@E99¢%ﬂﬁrQQH§te solution

'?2@%9&&3“@5 fHéEQFr £ &ﬁedt@?ﬁe? hrT%yr§&#Jﬁic!f% er was

precipitate crysta s weré coll'écted tration.
T:tmezchirltttaaeédunrdqnstmcmqw ereashed &wa ck-metthywet-@yrrolidinone

(DR sof 8 aafe i i ed = ShE e ot Dity Bidapifion to aive
FULHs— §0@1@8%&@@”&&%HB%@%@9&@&@ é@i&tméﬁhyﬂiéﬂléﬂ kolution.

and water (280 m, The organic |ayer was is
concenfl&t 6gmpAded W@@I tdfdesupe Bhg title compound by HPLC.

%ﬁ@ﬁt@ghggtg¥$£olldlnone (700 nl) was added to the

resid ow di ssolution to give
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: 40°C

analysis time: 35 min

gradient

time (min): 0 10 20 35 36 45

mcbile phase A: 70 50 20 20 70 Stop
mobile phase B: 30 50 80 80 30 Stop
[0669]

Step III

Synthesis of 5-(3-chloro-2-flucrobenzyl)-2-fluorc-4-

methoxybenzoic acid methyl ester

[0e70]
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5- br ono- 2-f | uor o- 4- met hoxybenzoi ¢ acid nethyl ester
sol ution. The conpound was identified as the title
compound by HPLC. HPLC conditions: 20 col um:
I nertsil oODS- 80A (4. 6x150Fwn)(GL Scig@nces, Inc.)

b|I- phiase. A: 0. 01%-pgue FA sollution nobile

. 0001% TFA- Me foWrate: 1 nl/nin

NI per atur & 40C : Ftlme 35 mn
gradient 'time (mn): 0 10 20 5 36 45 nobil e phase A
70 50 20 20 70 Stop nobile phase B: 30 50 80 80 30
Stop 30 [0669] Step Il Synthesis of
$0631Fhl oro- 2-f | uor obenzyl) - 2-fl uoro-4- net hoxybenzoic
aci d nethyl ester 06701 160 OF 0 Br CI O FOF

[ 0671] YORBEr 2aRhFErIge P AATE5kEre, 5
tt&hé((Qhﬁﬁﬁﬁyii@@ﬁ&%‘e@é&ﬂéﬂi@b%hhéﬂuﬁm)0) (4 6536% ghnand
tripheny osphi ne (5. g) were successlively ad ed to

r{nphhyylpﬁegghxmﬁlkﬁ 1P8n@) ( 880enERcoREHl &y Edeedato 1-methyl-

r.oomte rature the s_.St

OB BTPEL AL o o 0y U SEULE MBS Lk diflerkcure, and
aeedmiRENYE 54 est DrepRIfed LnhExangpl @oﬁ;tﬁcm ﬁfepa-rotrpmo 2—-

in 1-methyl -2-pyrrolidinone and a_sol uti on of

@@ﬁmré-mgtlrl@m@b@alfy|aﬂlﬁcm6FBﬁ%d%SW%pPal?eé?ﬂer? in Example Z,

Su% essfve?sigg droﬁ&?&%ﬁq&?%gﬁg{ Wﬁ:iﬁkaiign of 3-chloro-
@d&utombbehbglnimﬁLbnbmmﬂe @mepaeddatnSEKBMgﬂe:Z,hﬁt&ndlr in
REEIRERERE EMRUTAT T S IN] Tl v
%ﬁbﬁb Qg ggggtf&ﬂ,@ﬂﬁa%ﬁ%ture was stirred at 85°C for 2 hr and
cooled. To the reaction mixture were added toluene (560 ml) and
12.5% aqueous ammonium chloride solution (980 mil) and the
mixture was stirred. The organic layer was washed successively
with 25% agueous 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
reduced pressure. Ethyl acetate (105 ml) and heptane (420 ml)
were added to the residue to allow récrystallization to give 5-
(3—chloro—2—fluorobenzyl)—2—fluoro—4—methoiybenzoic acid methyl
ester (106.8 g, yield 79.4%).

" IH-NMR (DMSO-ds, 300MHz) (8)ppm: 3.79(s,3H), 3.86(s,3H), 3.96(s,2H),

7.03(4,1H,J=12.8Hz), 7.14{m,2H), 7.45(m,1H), 7.64(d,1H,J=8.1Hz).
MS(ESI) :M*327

[0672]

(Example 3)

Synthesis of 6—(3-chloro-2-fluorobenzyl) -1~ { (S) ~1-hydroxymethyl-
2-methylpropyl) -7-methoxy-4-oxo-1, 4-dihydroquinoline) ~3-
carboxylic acid

[0673]
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m xture was stirred. The organic | ayer was washed
successively wth 25% aqueous anmoni um chl ori de
solution (490 m), 2% aqueous et hyl enedi am ne
§§FUt an (490 M, tw ce) and 10% brine (490 m ,
; After the washi ng, the solvent was

?ﬂ@ﬁ@blat &fl sndercrAQ Hoedugedopebssty E). - Etflyloracetat e

05 m) and heptane (420 ml) were added to the
Wé§b@§¥ ¢02@1¢ Afidkcrystal | i zation to give 5-
gg z or o- 2-fl uorobenzyl ) -2-fl uor o- 4- met hoxybenzoi c

? t hyl ester (106. 8 g, y#eld 79. 4%

1H N (DI\/ISOdG 300|\/Hz)(8)&pm 79(s 3H)Cj 3. 86(s, 3H),

[06 ‘ afple 3) SyntheS|s of © F

6- (3-chl bro- 2-fl uorobenzyl ) -1-((S)!1- hydroxynet hyl - 30

2- met hyl propyl ) - 7- net hoxy- 4- oxo- | , 4- di hydr oqui nol i ne) -

ib ggiboxylic acid [0673] 161 i Step IV Synt hesi s of

-? hl or o- 2- f | uor obenzyl ) - 2-fl uoro-4- net hoxybenzoi c

aci d [ 8674}lchEoBof20r1@rdbenz6ll ) 2k f1Gofdt Snletthoxybenzoic acid

0675
[BEFBQ/’%;ME%’F%*-‘ 2&%&>ot§%ﬁ§y’l@)€d2i¥ll EeRmR ke et RSP éhZoles

R e O

theoaadaEkéBﬁ\édwutmmme@uepakEdlfremlamfanuqmu@papédum

rom 8N- aquepus, sod roxi,de
N e I G R B e L S T L EER
&ko Qngtﬁﬂpﬁréﬂiﬁﬁing“%ke&obﬁetgﬁﬁéféﬁﬁteEﬂﬂhﬂﬁeinthéharopw1se
m xture was stirred for 3.5 hr, and acidified b

addpwion, atle titfe MAshPAASEREOEPE Act Y240 )"-ldlfled by
g&%gwigergﬁggtion 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 agueous solution (100 ml) and dried at an outer
temperature of 70°C to give 5-(3-chloro-2-fluorobenzyl)-2Z2-fluoro-
4-methoxybenzoic acid (89.4 g, yield 93.4%).

LH-NMR (DMSO-ds, 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

[0676]

Step V

Synthesis of 5-(3-chloro-2-fluorobenzyl})-2-flucro-4-
methoxybenzoyl chloride

[0677])
O

F 0 F
o cl
O™ — "L
0 F 0 F
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at roomtenperature. The precipitated crystals were
stirred for 2 hr and collected by filtration. The
filtrate was washed with 50% net hanol aqueous
i@%#ngn (100 M) and dried at an outer tenperature
to give 5-(3-chloro-2-fluorobenzyl)-2-fluoro 20
4- met hax(Begrbbeoaz+ il (BDbkrgyly FeH-d198rd94-methoxybenzeoic acid

e(l_ltg)lg\lga]R PP gollggd 8quz?;)8te;:? (11%')(%§F|5sus§e51§i?%%t%l%4é e 2(Hb ml), and
F:&g%é%&l&iogl%t eS| ? g?é 15|hde&/5dfc§§«llﬁse MFE3 - 380c.  after

Ste
5 5h©3d¢npwnaezaddMMMnbeﬁ$$lﬁiztﬂraoW@s4stmmmﬂbﬂybeﬂzbyland

chlorlge %0926%$§{ Ldfald pregsurgkic}oiuene OFo Wb was adaed

5:0( %h@h resodde f | arad alirnadikuefl huor Sorarat fapeyben@dinc under
acid (10 g) obtained in Step IV was suspended in

SIOYERE PEBSHRYES. aridie tri«ﬁSéﬁlylﬁ URE ofi e Y e g g)totisne (30 ml)
rop 75C r S -
gﬁ|tﬁ%n8 gﬁgﬁﬁg%%gg%faég g#ﬁ%%édzfg%ﬁ$f§ég%%¥¥) 2-fluoro-4
10 u@mhenybahedylnmhﬂonxtha@dtpﬂaesare.Tﬁiﬂtnaﬂaﬂﬁymtdﬁﬁed as the
added to.the res due and the m xture was

$&ﬁ&§nFP§PQHn%d%¥rﬁP reduced pressure. The

@@&tﬂ%@n&@ﬁlgh§scééﬁﬁjd§7th@|H@ﬂ@ £88a M dond Ar0itHR Above-
solution of 5-(3-chloro-2-fluorobenzyl)-2-fluoro-4 io

mﬁ@@ybénﬁwpkm?or iSden dIyokyeRpt AT W@s dlethylamme MeCN

|f|ed S t|t| nd by
con |ongag a%% Sﬁﬁ% ngggndlfl(éggl d#ﬂﬁi dbbve-
15 I’dﬁ@aﬁ:h@)’mﬁﬂlﬁéaf@i‘rﬁ o’dﬁ tHeep iklle esgppind hads H¥Mected.
dlethilanine-NbCN sol uti on was used as nobil e phase

BO6ABdordingly, a is diethylanide formof the title
%Qggoq@dzmas detected. [06791

Synthesis of 3-(5-(3-chloro-2-fluorcbenzyl)-2-flucro-4-

methoxyphenyl)-3-oxopropionic acid ethyl ester

20 [0680]
F O F O O
Cl Cl -
O' — O
9 F 9 F
[0681]

Triethylamine (9.71 g) and magnesium chloride (7.6l q)

25 were successively added tc a suspension of potassium ethyl
malonate (10.8 g) in tetrahydrofuran with stirring at room
temperature. After stirring at 60 - 70°C for 1.5 hr, a solution
of 5=~ (3-chloro-2-fluorobenzyl)-2-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 hydrochleric 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




10

15

20

25

30

Step VI-2 Synthesis of
3-(5-(3-chl oro-2-fluorobenzyl)-2-fl uoro-4-
nmet hoxyphenyl ) - 3- oxopropi oni ¢ acid ethyl ester

06801 FOO~ Q_1I LL.C .- 0.0, F ,
EBRRTE AYTECHSIARERAS 790 A haghesFith & Q% 5 L%d wl) again,
(a?ldG th@) or@m e re wic 6ass bbﬁb&nﬁﬂéj’@éid tindiers UsRIteHOpressure.

pot assi um et hyl mal onate (10.8

fTé’tlklﬁﬂ?df%@ Uilen WA mosteds EPnghat e Sie ¢ éfsertheyréxture was

hr (Ut -0 Ofy1
BEAREREHLEE) D DL Biad S, o S 0e it ves
dhloblden@rehhmadlu@ Stiep ¥ snlubi@mnﬁfthﬁhddeﬁhloro 2-
rOpW Se, t he n1 t was, furih tirred
Sa OB HBS ey D s e ber heR g e Y3 -prgpiontt acid

'é)éﬂ;y@c@é@ét cl@%cdlde% M rnuer fagdgesht Ori dda s eaet k9fle
m xture, and the m xture was stirred for 1 hr. The
@Dganundlbyéﬂﬂwas washed successively with water (50

5% sodi rogenc n ( , e _
ARl Ae TG F AR VR AR BTy it P hpove
fencepheat Bghrpicer?, resd;@@edlpresee@@ thaTwIMeil(e'iﬁymhmme -MeCN
was added to the reS|due and the m xture was

EOREEROR A¥RY YRRFeAS dWbdde BRase Be. AtROLEAMYe Ras
i %EH% &1 Ge | 01010006 BOL ML) o GhE s Hetid AR
-(5-(3-chloro-2-
ﬁbaezbbenzyl) 2-f 1 uor o- 4- met hoxyphenyl ) - 3- oxopr opi oni c
?igyl ester in toluene. This was identified as
th conpound by HPLC. HPLC conditions: Sane as
shetHEL Cs condit | PNS-ch1bhe -abeyveoitebemnfi jorred 1Ibeaaphe
2, Step Il, except that 10% di et hyl am ne- MeCN
gelhokphenzey HaerbyilpaiphageyBic meist @thgly esher
Eg%%}lan1de formof the title conpound was det ect ed.

Step VIII
[0684]

To a solution of 3-(5-{(3-chloro-2-flucrobenzyl)-2-fluoro-
4-methoxyphenyl) -3-oxopropionic acid ethyl ester prepared in
Step VI-2 in toluene was added dropwise at 75 - 85°C N,N-
dimethylformamide dimethyl acetal (5.08 g) with stirring, and
the mixture was stirred for 3 hr. After cooling, a solution of
2~ (5= (3-chloro-2-fluorobenzyl) -2-flucro-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.

[0e85]

Step IX

Synthesis of 2-(5-(3-chloro-2-fluorcbenzyl)-2-fluoro-4-
164



15 Synt hesi s of
2-(5-(3-chl oro-2-fluorobenzyl)-2-fl uoro-4-
nmet hoxybenzoyl ) - 3- di net hyl am noacrylic acid ethyl

SRS kQBEIAF 0018 0.8 Boigfelhf 50 F O F N 20
3Eﬁﬁmﬂ@{bbymamiﬁefé@@yb@gnﬂykﬂeﬂhyﬁuesber

onyphenyl) 3-oxopropionic acid ethyl ester

péﬁé edin Step VI-2 in toluene was added dropwi se

at 7% - 85CIV@¢ @lnethylfornaﬁlde dlnethykgaceta
AgPi 5 It he J

for : bo& |ng, 2 so
2-( ‘T uor obenzyl H ﬁ. 5
yl)-3- dlnethylaninoacryllc aci d ethyl est el idy
tol uene was obtained. This was identified as the
title conpound by HPLC. HPLC conditions: Sane as the
HPLC conditions in the above- 30 nentioned Exanple 2,

;b E7?I. [0685] Step I X Synthesis of
? 3-chl oro- 2-fl uorobenzyl )-2-fl uoro-4- 164
nmet hoxyilee Bz @yl )it 3ef (&f - A~ Mdi3aontetrbyb- fluorobenzyl 2—fluoro—

L BESR am 19), ST oo s 0l JOREELE

g&e%a§gﬁuﬁh°§t VIIT in toluene was added (S)-2-amino-3-
3-chl oro-2-fl uorobenzyl)-2-fl uoro-

Wﬁbmybeniwl) (3-%h rept hwt@w'snd;acilygi zt aiah demplerature.
?\gt gﬁ%ﬁgi‘égdfép 3% Ff't%. M IllN hr'}dg:glc orlc ac:.acfjd(%% 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 hydrcgencarbonate (60 ml) and water (60 mi).
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-
methoxybenzoyl) -3~ ( (S)-1-hydroxymethyl-2-
methylpropylamino)acrylic acid ethyl ester in N,N-
dimethylformamide. This was identified as the title compound by
HPLC.

HPLC conditicons: Same as the HPLC conditions in the above-
mentioned Example 2, Step II.

[0688]

Step X

Synthesis of 6-(3-chloro-2-fiuorobenzyl)-1-((S)~1l-hydroxymethyl-
2-methylpropyl)-7-methoxy-4-oxo-1, 4-dihydroquinoline) -3~
carboxylic acid ethyl ester

[oes9])
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| o met hyl butan-1-ol (3.96 g) wth stirring at room
tenperature. After stirring for 30 mn, 1IN
hydrochloric acid (60 m) was added, and the m xture
was further stgrred for 1 hr. The organgc bayer was
gt er. (60 m),
vva e (60 ).
F \IE: [ af € nder reduced
pressuré N N- dikeidy! f or mam de (40 o ).lwagnadded to
the residue, and the mxture was concentrated again
under reduced pressure. The residue was dissolved in
N, N-di net hyl formam de (50 nl) to give a solution of
ie ﬁ 3-chl oro-2-fl uorobenzyl)-2-fluoro-4- 20

t ybenzoyl) -3- (CS) -1-hydroxynethyi -
met hyl fropy kairihogn acf YA+ (G-Si-¢hebhyph2 el esrobedy ) -2-fluoro-

i | f dentified as the titl
AR B LG TR LR e et il s the HPLC
m@r&ﬂ 111896 ylanihe) a%%\aelc %élﬁeeﬁhg?ﬂe@st%@fﬂye%a%edsaﬁpsmp IX

Step X Synthesis of

en( Y, Vhilgnet 2viTuorastigiez yRE- ad(le@)auhth(pmtahpllum carbonate

- h | l 4-di d li ,
AT S e e .
Okl -0t b5°D¥orld B0 N, k- @hﬁeﬁhfﬁﬂgimamlhe| (90Nnl Y ind water (50

L OHI OH [0690] To a solution of
1) 5WeBe cHRGRRS I Ve b relenz Jrpreise Lok B5 5 75°C to allow

%g?gﬁggfygg?féﬁd) ﬁ%t@&SEthrgxgéof%%m&rﬁg Zhe mixture. was

hyl propylam no) acryl i ¢ aci est’er prepared in
SpebeﬁXt0|Ip¢mrtempﬂﬂatmhboraad1ﬂ@rmhﬁmzﬂhmmiednﬁpdrmuhr Water

RehnEPhe e LR ol R dh, hbdr Sk Fog 1T ME, and the
i N di-aek iy | £ Orimivede (ai]ig Hhé 2ol vt 8Fa %Qlc'c@s@l)rely washed

wer e successively added dFOQMAse at 65 - 75C to al
with 50% agueous 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) -

'H-NMR (DMSO-ds, 300MHz) (8)ppm: 0.74(d,2H,J=6.6Hz),
1.14(d,2H,J=6.6Hz), 1.26(t,3H,J=7.2Hz), 2.29(m,1H), 3.78(m,1H),
3.%4(m,1H), 3.98(s,3H), 4.04(s,2H), 4.20(q,2H,J=7.0Hz),
4.63(m,1H), 5.11(s,1H), 7.21(m,3H), 7.47(m,1H), 7.88(s,1H),
8.62(s,1H).

MS (ESI):M'476

[0691]

Step XI

Synthesis of 6~ (3-chloro-2-fluorobenzyl)-1-({8)- l—hydroxymethYl"
Z2-methylpropyl) -7-methoxy-4-oxo-1, 4-dihydroquinoline) -3-
carboxylic acid

[0692]
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25

crystallization. After stirring for 1 hr, the m xture
was cooled to roomtenperature, and further stirred

for 1 hr. Water (20 ml) was further added and, after

stigring forg1chr, and the rmxture was Jiltrated, and

dihe L esi due Magl successi vgi ashed 1% wth 50%
aq s di rre‘?hylforrmm- on|(2@HrH) and
wat & 0 g;zﬁ?d vacuum driedot'o~girne 6-(3-chl oro- 2-

f1 uoro enZﬁk <DH (S) - 1- hydr oxymet hyl s~ et hyl propyl ) - 7
- met hoxy- 4-o0xo- 1, 4-di hydr oqui nol i nél) - 3- car boxyl i c
acid ethyl ester (13.5 g). 20 'H NVR(DMSO d6, 300MHz)
(8)ppm 0. 74(d, 2H, J=6.6Hz), 1.14(d, 2H, J=6.6Hz),
t,3H J=7.2Hz), 2.29(m 1H), 3.78(m 1H),
.94(m 1H), 3.98(s,3H), 4.04(s, 2H
4, 20( oo 23-ladar P -flaoe8banay) ) - 5: 10)s 1HHydroxymethyl-2-

3 747 1H), ., 7. 88(s, b 8. 62.(s,.1 ,
SefiRatlh) Lt pb bt Lo ROE aldin BroBR 1811 480 -3-carboryiic
Sc{B-efnyar @selrl UsL 0bgNZYA3 -shaddetldelt Adeexyn®l hy3o ml), and
2- met hyl propyl ) - 7- met hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne) -

8. 2B/ dhrasieprscakkr bt | 9Bbtiore@rere redrfoey B¥raguegus sodium

0 . H ]

OIS PP ol BBy 7 AR 1 g B iRy e
&ropwise with stirring at room temperature. After stirring at
nmet hyl propyl ) - 7- net hoxy- 4- oxo- 1, 4- di hydr ogui nol i ne) - 3- .
%%r-oo%é{fﬁ €07 ad} Ut hyilSe SU#tULS. B2) CiRke SusPrhddly hyArochloric
gthanol g3t hasahlded 89630 \WeaqueRUS LA kah SO HdaoN

prepared from 8N aqueous sodi um hydroxi de sol ution
tgwrsnatuned wahen, (8. $8cd grvgs laddetha) dedphhe et Wi eh compound

i rJ] at._r.,o t ure, After stirrin 45
e oS “gpthr e FIRER s R ReaoPb Bl o T 1 arcer
fyDrmctilcor, i ¢heacedidue 88 slyashasl addedesdsopyhseoW t1D ml) and

stirring .at room,
vacuum ied to give 6~ (3-chloro=-2-fluorobenzyl)-1-((S)-1-

hydroxymethyl-2-methylpropyl)-7-methoxy-4-oxo-1, 4-
dihydroguineline)-3-carboxylic acid (4.34 g, yield 92.9%) having
a melting point cf 166°C.

'H-NMR (DMSO-dg, 300MHz) (8)ppm: 0.73(d,2H,J=6.6Hz),
l.16(d,2H,J=6.2Hz), 2.48(m,1H), 3.78(m,1H), 3.98(m,1H),
4.03(s,3H), 4.11(s,2H), 4.87(m,1H), 5.19(s,1H), 7.22(m,2H),
7.48(m, 2H), 8.04(s,1H), B.88(s,1H).

MS (ESI) :M"448

[0694]

Synthesis of 6-(3-chloro-2~fluorobenzyl)-1-({S)-1-hydroxymethyl-
2-methylpropyl)-7-methoxy-4-oxo-1, 4-dihydroquinoline) -3-
carboxylic acid

[0695]
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tenperature. Then, a seed crystal (5 ng) of the title
conpound was added, and the m xture was further
stirred for 1 hr. After filtration, the residue was
washed vvith 60% inol (10 m) and 15 vacuumdried to

uor obenzyl ) -1-((S)- 1-
%35) Q_Lopyl) 7- met hoxy- 4- oxo-1, 4-
di h carboxylic acid (4.34 g, yield

§ Dﬁé g~ aymelting point of 166C.
1H-N|\/R( O )(S)ppm 0.73(d, 2H, J=6. 6Hz), 20
1.16(d, 2H, J= 6 WBT’Mzﬁ48(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(n12kb, 7.48(m 2H), 8.04(s, 1H)
8.88(s,IH). M5 (ESI) :M+448 [0694] 25 Synthesis of
06863 hl or o- 2-f1 uorobenzyl ) - 1- ((S) - 1- hydr oxynet hyl -

R e A b LD -

meth O ﬁ?ﬁi -methoxy-4-oxo-1, 4~dihydroguinoline)-3-carboxylic
9’Cﬁloir)g 2- fluorobg%zyl) ((S) fyhyd%oxynethQI-Z- Y

ac1d (8 g) obtained in Step XI was dissolved in acetic acid

TRPRUEL Rt T g S n Do a PR xAThAS cOS1iRg to zoom

diegpelryedrén acsidd AGistall sebuyy! oﬁsrneé ﬂft(lemc)om@bund was
110 - 120C and, after cooling to room qgﬁéature
$&egdcr yBtaPr (B impingr athaopm F@mﬁ%ﬁ%mﬁj 5 é@deahe

r‘é@:ﬁ §Eh£é @étéﬁ@%e&%”@%i?%&%&dgﬁ%yérl ratt:l.%% ' Qashed with

reci |tat stal's were collecte tratidn,
wa&hed acid 1smhutyi &Ht@rlSabmlylamStEHcdﬁm|dﬁﬁedndo give 6-(3-
uum

P-4k P e o1 By Lo en Ly 2B BrRgFopyL) ~7

Re® Bk~ Z—oxo 4 ~dihydroquinoline)-3-carboxylic acid é6.99 g,
nmet hoxy- 4- oxo-1, 4- dlhydrqu|noI|ne) 3-carboxylic aci

Fec9ge gy r@tﬁxﬁﬂa@ﬁ rrate 87.49%.

[0697})

(Example 4)

Step V

Synthesis of 5-(3-chloro-2-fluorchenzyl)-2-fluoro-4-

methoxybenzoyl chloride

[0698]
F O F Q
I
G e
[0699]

5~ (3-Chloro~-2-fluorobenzyl)-2-fluoro-4-methoxybenzoic acid
{10 g) was suspended in toluene (50 ml) with stirring at room
temperature, thionyl chloride (4.57 g) was added dropwise at 65
~ 75°C, 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
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15 [0697] (Exanple 4) Step V Synthesis of
5-(3-chl oro-2-fl uorobenzyl)-2-fluoro-4- nethoxybenzoyl
chloride 20 [0698] FOFO C )l COHO d OF -~

~ 0~ _F . . ,
B9Rinchhdrs. ST Arsesyi: o- FRocket iR shassived 1o
aollden25(200mY) twasyisuspesdddtiontof venEB{Gardo-2w t h
stirripng at_room_tenperature, thiony | oride (4.5

3 upb et NS A TeEhok YRGS o PR Y il BoLuene.
WRS sS{hET SdehOf £ oD JY +1Af £8E160804MENG tHiE HEBlcvent

was concentrated under reduced pressure, toluene (50
HPLCwasndiltieons 0 Jame mesittigelPhAdcondi tiotturie whe above-

R SRCRaE aTiet ot o Tl BEEST 209 ) o SgepavAamine-tecn

gellution Wisdadédt @Y *oP-i2e phase B. Accordingly, a
fl uorobenzyl)-2-fl uoro-4-met hoxybenzoyl chloride in

toptbrbanide Eonmel ddet titéd ampend a4 %ﬁﬁéﬁﬁ‘d by
rﬁy§? s HPLC conditions: Sane as the HPLC conditions

' % above- nentioned Exanple 2, Step |1, except
Shap ¥0%4 di et hyl anmi ne- MeCN sol uti on was used as

SHB=PEe PR ShrpoLind e GePsRr BT ORYL o & oT T
§¥Ehaﬁgbén£6yl)—3—oxobut ric acid ethyl ester
-chl or o- 2-fl uorobenzyl ) - 2-f | vor o- 4-

2- (5-
ﬁﬁﬁabiybenzoyl)-3-oxobutyric acid ethyl ester [0701]
s(c)ro FOO @ COF'O IFl i5 0O 0

| ]
—»O'O/\
o~
0 F 0 F/0

[0702]

Barium oxide (6.54 g) was added to a mixed soclution of
water (0.69 g) and toluene (100 ml) with stirring under water-
cooling, and the mixture was stirred for 2 hr. Then, a solution
of acetoacetic acid ethyl ester (4.99 g) in toluene (5 ml) was
added under water-cooling, and the mixture was stirred for 2 hr.
A solution (20 ml) of 5-(3-chloro-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
under ice-cooling. After stirring for 1 hr, 0.5N hydrecchleric
acid (100 ml) was added dropwise, and the mixture was further
stirred for 2 hr. The organic layer was separated, washed 3
times with 20% brine (50 ml), and concentrated under reduced
pressure. Ethanol {100 ml) was added to the residue, and the
mixture was concentrated again under reduced pressure. The
residue was dissolved in ethanol (100 ml) to give a solution of

2-(5-(3-chloro-2~fluorobenzyl)-2~-fluoro-4-methoxybenzoyl) -3-
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[0702] Barium oxide (6.54 g) was added to a m xed
solution of water (0.69 g) and toluene (100 mM) wth
stirring under wat er- cooling, and the m xture was

stirred for a salutl of _acet gacet
St abifr epuyBoass dn GHRBREL S TRSS WAE i fled as
Lﬁ}ggertl\@q_@eboﬁlgghhagbyamﬂg he m xture was stirred for 2
hr. A solution (20 m) of
FIEIS cengdsiensr udrpe et yihe HELCu6PBdAtiems Hax yikhen ARpve-

0 n r [
SEIERORABES 27 AN (AT SHRRRE £ AR Ty A A ahine-ecn
ZHbMﬂuﬂﬂh mae ceeli ag. mdﬁiky piaiser Bng Aocoddingly). &N
h drochloric _acid was added dro se, .and

t.lﬁy%@wéeméermu?f hee %&ﬁ%er SOTPGRNS RS G i ¢

”g%%ﬁgmas separated, washed 3 tines with 20% bri ne

and concentrated under reduced pressure.
Etm:néﬂll(loo m) was added to the residue, and the 30

c unde red essur,e
R s Ra S L S R A R R S S S B
Anet®loKip®Rnél ) -3-oxopropionic acid ethyl ester
2-(5-8 -chloro 2-fl uorobenzyl)-2-fl uoro-4- net hoxybenzo

Wli0703]169 oxobutyric acid ethyl ester in ethanol. This
was ¢dent|f|eq)a%) the title conpound by(ﬁPuﬁ HPLC
dj S

hs .t he HPLG t he .above-
9 Step,ll, ¢

veCRD 5 sol ution we us asg nobi | e phase
B. Accoﬂdlngly a diethylam de formof the title
conmpound was detected. [0703] Step VIl Synthesis of
3-(5-53-chloro-2-fluorobenzyl)-2-f|uoro-4- i 0
706 yphenyl) 3-oxopropionic acid ethyl ester [0704]

FOO To a saiu%&gnzéf ELE%(%éachlggo 2- fhuongéﬁgyl) -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 toc the
reaction suspension at 70°C and, after confirmation of
dissolution, the mixture was cooled to rcom temperature. A seed
crystal (10 mg) of the title compound was added and, after
stirring for 1 hr, water (75 ml) was added again, and the
mixture was stirred for 4 hr. The precipitated crystals were
collected by filtration, washed with 50% ethanol (20 ml) and
vacuum dried to give 3-(5-(3-chloro-2-fluocrcbenzyl)-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-
menticned Example 2, Step II.

[0706]

(Example 5)

Step XII
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Is To a solution of
2-(5-(3-chl oro-2-fluorobenzyl)-2-fl uoro-
4- met hoxybenzoyl ) - 3-oxobutyric acid ethyl ester

repared in e n SUcC ivel
SHRERCSEE cft (b Ty (e oBart o Reet Serte T SEr SR A
&bthbkpﬁeﬁ&oylxﬁB4d¥ﬁ@%h@ﬂuﬁ§noaaﬂylf@ iﬁﬁdléﬁhywaéster
stirred for 4 days. Water (20 ml) was added to the 20
{82e7] on suspension at 70C and, after confirmation of
dlssplutlon @he n1xturepwas cooIQﬁ tp room

: seed @LY he title

a&ﬂed and, @/?Br 1 hr,

B A )-rwasattded ~s g g~ m xture was
stirredifor 4 hr. The preC|p|tated criystals were 25
collected by filtration, washed with 50% et hanol (20
m) and vacuumdried to give
§0788] 3- chl or o- 2-f | uor obenzyl ) - 2-f | uor o- 4-

met hox enyl).-3-0x0 |on| aci d,e te
g, vie gge§4 e b L& HeRer 1 e ‘%”ﬁ%“%@a“ﬁ“t aé’ryllc acid
eenrpouadtdy HPULCq) HRLECNGaRdEtsopsop s (llhBTHBb.Cwere
conditions in the above 30 _nentioned Exanple 2, Ste
Atssoluedein (tEaéawmee ($)0 Blop spd a@Plufisrnesi §- é\a Pehloro-2-
f s r

BLR R TRl or Al SN g, prasned i e
esmermaflﬂé(fﬂds R0 ExafhpOe Gl ot O, eFtdp IV, im tolu@ﬁé Wes added

5 [0708] Under a_nitrogen atnosphere,

slrapmﬁﬁy@%n?-‘nsacr@ﬁ%r PV AdCaSRER, (The Bixige was

%ﬁtwrgéasm O@M{ﬁma@ﬁ Ehr@he8) n¥BFEY HHESOINGduikNfor 5 hr.
tol uene (6. ), and a solution of 5-(3-chloro-21i0

ﬁﬁuero@@@b_wg.—zafsmmom aEt Bok§behaonshiZofilgerobenzyl) -2
%?u8£n§9—¢gﬁéégia%?%”e%qggdgameghyih$?%gg%f§f§coEc§d ethyl ester

in toluene was obtained. This was jidentified as the title

compound by HPLC.

HPLC conditions: Same as the HPLC conditions in the above-
mentioned Example 2, Step II.

[0709])

Step XIII

Synthesis of 2-{5-(3-chloro-2-fluorocbenzyl)-2-fluocro-4-
methoxybenzoyl)-3-((S)-1-hydroxymethyl-2-
methylpropylaminc)acrylic acid ethyl ester

[0710]}
F 0 © F 0 0
o] 0™~ o] 07~
[ — {
0 F N 0 F “NH
! ! ' \TJ\,OH
[0711]

To a solution of 2-(5-(3-chloro-Z-fluorobenzyl)-Z-flucro-
4-methoxybenzoyl)-3-dimethylaminoacrylic acid ethyl ester
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dropw se at 75C. After dropw se addition, the m xture
was stirred for 6 hr, and further heated under reflux
for 5 hr. After cooling, a solution of
8 3Ch 08 0s2-~f1 uanphenzyb)- 2.1 _
% g?o 4- netﬁ 5 benzorf g %hﬁet %I%ﬁ?ﬁ%a Ryﬁ §H§€Pd3
ety lbsten-1l+aol t (3 .L%@ wad tbbsaineiing Tat scowas temperature .

BSEAF PhRer (Rt 3] mi il By A LS rd b (6hopa) was

FRRkdONgHd EXRemh S ireSWaR lehirtBAr[ 8798 ed HHP X,  The
Synt hesi s of

2rg8ngg- taver ovas fyarmrehedzypndowasiied osuccessively with water

b - - h
TEORELF ops1 Sl "R LUAePRtETh, Yo Lo, 258 pigssy (60 mL -
Eh@ Brﬁiﬂlﬁ lé%ef)ﬁas &on&eEthEéﬂ mdddH fedudedOPdressure. N, N-
0 a sol ution

él{ﬂst zléﬁw%quk%p%ewew ?dée‘ﬁI%r%he Jpsidue, and the
i HBLPEXYRENZ AN egeggx;ﬁ%ﬂﬁéff RedfedfId QL.
S adde

ester 171 prepare I'n toluene
@SﬁiéuanWm@ d&ss&ﬂﬂgﬂ Bmt HpN-dbdinet By Pogamiicen ($0i mil) ngo give a

RO EETR o F 2 b ol T8 Rt - ateeh 2 Eha K eerdre
H@ﬁhéﬂyb@ﬁioﬂ.l—fj-eﬁsf)ﬂﬂ ﬂayakexﬁh@tﬁypxﬂam c layer was

arated, and washed successively with water (60
)ths%@@dla;mweﬁ@g'éﬁ@aa@éﬂaeéhz%oesﬁe)r dmd Naditer (60

g}éggﬁgbfo %@ﬂ%§ l%ﬁsffggﬁaﬁggﬁgfé% %%lgﬂ%e%&gﬁgugggpound by
HBBCresi due, and the m xture was concentrated again

ﬁngﬁr g ressure. The 1o residue was di ssol ved
‘Hﬁoﬂ‘ SAfEnRde tPBORRLY ¢enditiong 18ofhei BRove-

ﬂEn@i&§e&3E££ﬁ£&9§Q @Eggr@@enzyl) 2- fluoro 4-
met hoxybenzoyl) - 3-( hydr oxynet hyl -
ﬁéfh&]propylan1no)acryl|c aci d et hyl ester in N, N

Step XIV
Synthesis of 6-(3-chloro-2-fluorobenzyl)-1-((S)-1l-hydroxymethyl-
2-methylpropyl) -7-methoxy-4-oxo-1, 4-dihydroquinoline) -3-

carboxylic acid ethyl ester

[0713]

F 0 0 F 0 ©
CIO’\ Clo/\
0 F "NH ' o) N

! \TMKVOH ' \TMKJOH
[0714]

To a solution of 2-(5-(3-chloro-2-fluorcbenzyl)-2-fluoro-
4-methoxybenzoyl)-3-((S)-1-hydroxymethyl-2-
methylpropylamino)acrylic acid ethyl ester prepared in Step IX
or Step III in N,N-dimethylformamide was added anhydrous
potassium carbonate (4.86 g) with stirring at room temperature.
After stirring at 95 - 105°C for 6 hr, N,N-dimethylformamide (10
ml) and water (50 ml) were successively added dropwise at 65 -
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di met hyl formam de. This was identified as the title
conpound by 1s HPLC. HPLC conditions: Sane as the
HPLC conditions in the above- nentioned Exanple 2,

0712 St XI'V, 20 Synt hesi s
g% 3'%9”%#%@?F%WE6PZEéHQE+?H1 %t erlsﬁ§EF6§9nE?ﬁy1 hr, the
&m:ehhal PEOPYII Tkt MR @i éeﬁp@réwréilincdrﬂmtmel EB&Yred for 1
3- carboxylic acid ethyl ester 50713 OF 0 O C
bra BaerF (3 lNvRs fugther addsdy arg%y [E(ﬁf&] strging for 1

ge' urc ;I;tl%:é 5;5453 fgpé;%&%d wom@ 'aueZJa'sugaehed

oxy enzoyl r oxymet
Bﬁtbgbpim@w awd trio ) SHér yanrueoam H, Ié%cﬂmhetslrgtle?romlampdeedolntlon (20

S I X or 11| n N, N-di net r mani.de
RS ar Aot U 0 ot 208 HA s e 1 Sy e PolArRhloro-2-
§&h62b8gn%§lfgpna%fd|ne HHBﬁymefﬁ§fﬂ21ﬁéﬂH}ﬁﬂ&o@91957~methoxy—

105C for formam de
RapEp— @5@-@¢by®mnqyknmia@§$rﬂet§rbmkﬁﬁnqnaqmﬁ §éhaﬂ ggter (13.5
1;? 75C to allow crystallization. After stirring for 1

, 'the mxture was cooled to roomtenperature and
(gvi%p stirred for 1 hr. Water (20 m) was further
added and, after stirring for 1 hr, the mxture was
FEEPeX¥d, and the residue was washed 5 successively

g&&@hégfgqﬂﬁ%@“g}h%P?QbHQLﬁibéPé )8 Sl %%'Qﬁ £28roxymethyl-

and wat er and vacuum dri ed to
8- methhlpmcpﬁ&) -7-methoxy-4-oxo-1,4~ dlhydquulnollne) -3-
qu robenzy ((5) 1- hydr oxynet hyl - 2- et hyl propyl )-7
ﬂﬁ¥§ , 4- di hydr oqui nol i ne) - 3- carboxyllc
ggyggpthyl ester (13 5 ¢g)). 10 [0715] Step XV
ynt hesi s of
6- (3 chl oro-@- fd uorobenzyl ) - 1= ((S) - 1- iyde oxynet hyl -

O T O e
0 N O N
[0717]

6- (3-Chloro-2-fluorcbenzyl)-1-((S)-1-hydroxymethyl-2-
methylpropyl)-7-methoxy-4-oxo-1, 4-dihydrogquinoline} -3~carboxylic
acid ethyl ester (5.0 g) was dissoclved in ethanol (30 ml), and
1.5% V/W aqﬁeous alkali solution prepared from 8N-aguecus sodium
hydroxide solution (30 ml) and water (5.53 ml) was added
dropwise with stirring at room temperature. After stirring at
45 - 50°C for 30 min, the mixture was cooled, and 2N hydrochloric
acid (7.88 ml) was added dropwise with stirring at room
temperature. Then, a seed crystal was added, and the mixture
was further stirred for 1 hr. The mixture was filtered and the
residue was washed with 60% ethanol (10 ml) and vacuum dried to
give 6-(3-chloro-2-fluorcbenzyl)-1-((8)~1l-hydroxymethyl-2-
methylpropyl)-7-methoxy-4-oxo-1,4-dihydroquinoline) ~3-carboxylic
acid (4.23 g, yield 89.8%).

[0718]
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2- et hyl propyl ) - 7- met hoxy- 4- oxo- 1, 4- di hydr oqui nol i ne) -

3- carboxylic acid 1s [0716] CO~~O0C, "-Z NZ OH ON

ON OHI ~ O [0717]

6- (3 ! vl ) fo YieZeion N
met hyldglrhgpsslfp-gll% (tnkg{yul4 o%(%sélé?%h;ydr O%Pllj%lnn%g?nec- son Hes-
CA0BeXPLiIc afl 2006-&14DH fdtest Kﬂidhgﬁnwmxhenqnnﬁammb of

in iie#\hanol r(30 %ﬂbg#q%#wﬁﬂ:i ueo %gl? | efigrence.

Qhahggglgﬁ 24 1 r (5.53 m) vvas added

ropvvlse W thstirring roomtenperature. After

doi7iplng at 45 - 50C for 30 min, the mixture was

cool ed,.,an N h 0 5 [ 7.

added &Fh%p\?:moéi oHXﬁh?f rc?f ﬁtg}-?ealp@‘ésgﬂ: %gﬁ%ﬁ%%?ﬂvafs particularly
E&eﬁulaaseedsgnyhétﬂc\Mﬁte&dﬁddatandothe oomgdaurel haadng an
further stirred for 1 hr. The m xture was flltered an(%Or

%reﬂééwdbégma%ﬁ&vawrﬁst% 15H9b et RER OISO Y ) (S85d
d
ESEBE}?I (r)tﬁgggb uorﬁgjenzyl) 1-((S)-1- hydr oxynet hyl -

In addition, the present invention can provide a method of

mat h ro -4-0 dro ngl
SIPB ?‘rPSgX ée rlfp s Vd-ngwa& éiﬁglg%grc‘ll Ul Jf)f%)ogy activity
s g@@lil ¢aki@n i s based on a patent appli catl on Nos.

2006- 60277 and 2006-60298 filed in Japan, the contents
of whiMSEegVer nsbe pp¥eAERt ign MethoRepéi BheyP¥esent invention

l%f% g:eL as[éqgéjﬁcgd afofb‘q’?lldhgﬁgﬁg tﬁ{issss[: t]r%tl %ecause the

conpoun e present |nven ion 1s particu

et hiold d&ea ﬁyﬂtﬁmﬁla:hﬂ@hmynaanEEOﬁsramdchmqhﬂyuiox1c reagent
havi n extrenel h H 'V integrase j[nhibjt

FEANTLPI( SREEERbD 3@3&%& EnF2B 04 02T e, der mild
2ddigtik9Bnst he present invention can provide a nethod

of producing a conpound having an H V integrase
inhibitory activity
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in a good yield. Mreover, the production nethod of
the present invention is useful as a nethod for
i ndustrial nass synthetic because the is nethod does
ot use hi.ghl y dangerous and hi ghly toxic reagent
@e&wm#nﬁ} EéPéPEI handl i ng and can be perfornmed under
ml 8 cermull Q'%?)relsEﬁtE@OBymﬁﬂé]fﬁr@ll@ (&’ )A conpound
represented by the formula (2') O~R OR4OO F OCd
(2') wherein Ris a fluorine atomor a nethoxy group,
080 is a 5 hydrogen atomor a Cl - C4 al kyl
Dl @R salt thereof. 2. The conpound of claim1,
e¢e|, Ris a nethoxy group, or a salt thereof. 10
ﬁ.l se of a conpound represented by the formula (8-1):
20t IF C  (8-1) wherein X100 is a hal ogen atom for
the prodagti on of a conpound represented by the
formula (2°): OROR 400 F O~ C 15 (2') mherelnm§
wheaefh risne eftl@mr@neaanemhoxya gneﬂijyametmgooan@

E¥8£88 téﬁné¥'aacfn; Cq al% &y °9p’

or a salt thereof.

2. The compound of claim 1, wherein R is a methoxy group, or a

salt thereof.

3. Use of a ccmpound represented by the formula (8-1):
xﬂoo

F

Cl &)

wherein X¥® is a halogen atom for the production of a compound

represented by the formula (27):

(2)

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

is a
hydrecgen atom or a C; - C; alkyl group,

or a salt thereof.

4. Use of a compound represented by the formula (8-1):
)UOO

F

S ey
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or a salt thereof. 20 4. Use of a conpound represented

by the fornmula (8-1): X100 F ~ C (8-1) 175 wherein

X100 is a hal ogen atom and a conpound represented by

the formilea,.(2-1):. O x200 X K 00 O (2-1) wherein

WS uonl%n@ %?%‘Fﬁ%? Mt group, R300 is a Cl1

a &hpourdl KubroseHPed apg 2RO dsnashakogen atom in

the presence of a netal atom N, for the production

of la conpound represented by the formula (2'): O~ R

ORUQO RO ~I C (2') wherein Ris a fluorine atom

05 a ru)ﬂ gomup, and R400 is a 1o hydrogen atom or

)ﬂqg ~ | group, or a salt thereof. 5. Use of a

compound oeprii nted by the formula (2°): ORIl OR

400 F O C $isvvherein Ris a fluorine atomor a

HELIONY p0UR raldr 00 de & Dyipgey ﬁk@%PfR@" Gk-ac -
al kyl group, or a salt thereof, for the production

af kyclo i@ @md)xm00i$la halogen atom, in the presence of a

metal atom M', for the producticn of a compound represented by
the formula (27):

(2
wherein R is a fluorine atom or a methoxy group, and R*® is a
hydrogen atcm or a C; ~ Cy4 alkyl group,

or a salt thereof.

5. Use of a compound represented by the formula (27):

(2
wherein R is a fluorine atom or a methoxy group, and R*® is a

hydrogen atom or a C; -~ C4 alkyl group,

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

(10)
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I I OH FOOC (10) 176 or a salt thereof. 6. Use
of a conpound represented by the formula (8-1): X100
F C- (8-1) 5 wherein X100 is a hal ogen atom a

conpou represented by the fornmula (2-1): 1 OR
SB00 B0 L

=) wherein Ris a fluorine atomor a
nmet hoxy group, R300 is a C1 - C4 alkyl group, and
X200 is a hal ogen atom and a conpound io represented
by U3 dhrandcaperny: represenigrydy theoformppea) (8-1):
mhenﬁbn Ris a fluorine atomor a nethoxy group, and

I's a hydrogen atomor a Cl1 - C4 al kyl group, or
a sa#t thereof, for the production of conmpound (10):
--1 ONI OH FOOCQ (10) 15 or a salt
éFf. 7. Use of a compound represented by the
formu

a($3)2):
wherein X'% is a halogen atem, a compound represented by the
formula (2-1):
|

O R
300
Xzoo J@;WOR

O @

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

isaCl—C4
alkyl group, and X°® is a halogen atom, and a compound

represented by the formula (27):

2"
wherein R is a fluorine atom or a methoxy group, and R*® is a

hydrogen atom or a C, - C; alkyl group, or a salt thereof, for

the production of compound (10):

(10)

or a salt thereof.

7. Use of a compound represented by the formula (2-2}:
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177 OR OR300 F OC (2-2) wherein Ris a fluorine
atom or a nethoxy group, and R300 is a C1 - 4 al kyl
group, a conpound represented by the formula (2-3): O
ROH FOC (2-3) 5wherein Ris a fluorine atomor a
mét hoxy _group, or a salt thereof, a conpound
rehresented by the fornula (3): ORC F Od (3)
@R@Ua fluorine atomor a nethoxy group, a
ounl represented by the forrmula (4): OR 1i OR100
b 19 c (4) wherein Ris a fluorine atomor a
ry rgg@ and R100 is a C1 - C4 al kyl group, or
hé&f f, a conmpound represented by the fornmula

a sa

R 300
Rk o %&rﬁa?hﬁwﬂg%@p)meﬁl&w%l’? A% s a
Chcpld ‘i)klylgbQHQR?anc&n;ﬁﬁﬂﬁplﬁé%régéheéﬁ%ﬁdtm fdenula (2-3):

forrrula

O OH
0 Cl (2-3)

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

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

€)

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

represented by the formula (4):

10

R is a ¢

wherein R is a fluorine atom or a methoxy group, and
- Cg alkyl group, or a salt thereof, a compound represented by

the formula (5):

&)

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

is a C;

- C4 alkyl group, and a compound represented by the formula (6):
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OR1I00 F O O C (6) wherein Ris a fluorine atomor a
nmet hoxy group, and RIDO is a C1 4 al kyl group, for

t he production of conmpound (10): OH O ~Ni I OH F O
0 C1 (10) HF or a salt thereof. B. Use of a compound
repr esent y the formula (2-2-A): 1 I 00 I OR 311
F.0 C (2-8%W. wherein R300 is a C1 - &4 al kyl group,
#-A: 11 O0OH 7F0 10" C (2-3-A or
er ofipp conpound (3-A): I 1 0O0Cd FO0d

Cl (6)

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

- C4 alkyl group, for the production of compound {10):

(10)

5§ or a salt thereof.

8. Use of a compound represented by the formula

(2-2-A)

Cl
R* is a C; - C4 alkyl group, compound (2-3-A):

wherein

10 Cl (2-3-A)
or a salt therecf, compound (3-A):

(3-A)
a compound represented by the formula

(4-A):

179
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Cl (4-A) wherein R1I00 is a C1 - C4 al kyl group, or a
. salt thereof, a conpound represented by the fornul a
(5-A): 1 1 OI N | ORI0O0 FOOJd (5-A 5 wherein
R100 is a C1 - C4 al kyl group, a conpound represented
by the|jfornmula (6-A): OH OONHI ORIO0O FOOCQ
(& Perein R1I00 is a C1 - C4 alkyl group, a
nd reF@1§%nted by the fornmula (7): OR200 O NH
ORIDO0O YF OO0 101 C (7) wherein RI0O0O is a C1 - 4
oF Pod, and R200 is a hydroxyl- protecting group,
By elconpound represented by the fornula (9): OR200
ON F OO0C (9) wherein RIOO is a C1 - ¢4
al kyl groyp, and R200 is a hydroxyl- 15 prot ecting
gheupini B the spiloducti i kil e8rpBuner (A03alt ddeorofy 2

co%pound represented by the formula (5-A):
I |
0 0 oNo

OR100

cl (5-A)

5 wherein R!® is a C; - C, alkyl group, a compound represented by

the formula (6-A):
CH

l\].\\\l\\

NH

()F{100

(6-A)
wherein R'® is a C; - C; alkyl group, a compound represented by
the formula (7):

OR™

X

7

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

10

protecting group, and a compound represented by the formula (9):

®)

100 200

wherein R

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

15 protecting group, for the production of compound (10):
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OH FOOIC (10) or a salt thereof. 9. Use of a
. conpound represented by the fornmula (2-2-B): O~ F
OR" FOS5CC (2-2-B) wherein R30 is a C1L - 4 al kyl
group, conmpound (2-3-B): Ot OH F OO (2-3-B) or a
‘ salt th eof, conpound (3-B): Ol C F OC (3-B) to
a conpouQFL[epresented by the formula (4-B): O~ F
~,F OO0d (4-B) wherein R is a Cl - C4 al kyl
gr oup It thereof, a conpound represented by
-B): | OFN~ | ORtoo F OO (5-B) d
181.Anh€rd nOR100 is a C1 - C4 al kyl group, a conpound
rep pted by (qu)fornula (6-B)

or a salt thereof.

9, Use of a compound represented by the formula (2-2-B):

(2-2-B)

Cl (2-3-B)
or a salt thereof, compound (3-B):

Cl (3-B)
10 a compound represented by the formula (4-B):

OR'®
F O O

Cl (4-B)
wherein R*® is a C; - C4 alkyl group, or a salt thereof, a

compound represented by the formula (5-B):
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15

OH OFNHI I OR100 FOO~I C (6-B) wherein R100
is aCl - C alkyl group, and a conpound represented
s by the fornula (8): OH 0 ~ NORIOO F OO (8)

%ggég%gﬁgﬁpg?;%t%ﬁggd%dcéfgikgﬁoﬁﬁgﬂf'ﬁ&%ﬁ%ﬂ%frgga?sented by

{Be OFoBmsE t(dpgr.eof . 10. Use of a conpound
repr esent %y the formula (1)): I O~KI OH 0O(1)

wher ei n &a fluorine atomor a nethoxy group, or a
h

fg

eof, a conpound represented by the
NH OROH X200 a "OH O (2) 182 wherein Ris
epyiom or a nethoxy group, and X200 is a
fom or a salt thereof, a conmpound

Cl (6-B)

wherein R is a C, ~ C; alkyl group, and a compound represented

by the formula (8):

(8)
wherein R¥ is a C; - C4 alkyl group, for the production of

compound {10):

(10)

or a salt thereof.

10. Use of a compound represented by the formula (1):

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

thereof, a compound represented by the formula (Z2):

O R
%200 II(OH
0 @
182
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1 OR X20a | OR300 O (2-1) 5 wherein Ris a fluorine
atomor a nethoxy group, R300 is a C1 - C4 alkyl
group, and X200 is a hal ogen atom a conpound

represented by the fornmula (2-2): R . 1_OR300 .Fz .
OISR e PolAURE LR LI o MR ORRS: SRR HR X 15 @
6 O4Hbn 33309 hSsa1€lthdfkot,Ch & udlod@présented by the
conmpound represented by the formula (2-3): O ROH F O
Lrrniplag) (Anidriein Ris a fluorine atomor a nethoxy

group, or a salt thereof, a conpound represented by

t hg reula (3): OR AcCl F O d (3) 15 wherein R
iﬁoai;ﬁgﬁgémm atom or a methoxy group, a compound
XepreSemted by the formula (4): OR1 ORI0O0 FOOC

(4) whePein R2i13 a fluorine atomor a nethoxy group,

and- ' Cki.4z bt eof -C
a co%glﬁn S?gp%éggﬁ%%aiwz%}%hgneftg}bﬁl gﬂ(’%ﬁ” 2%2 FLS 8 © :
Rl group, and X*° is a halogen atom, a compound represented

by the formula (2-2):

Cl (2-2}
wherein R is a fluorine atom or a methoxy group, and R is a ¢

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

cl (23
wherein R is a fluorine atom or a methoxy group, or a salt

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

3)

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

represented by the formula (4):

(4)

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

isaC1
- C4 alkyl group, or a salt thereof, a compound represented by

the formula (5):
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I ORBOO F OOC (g) wherein Ris a fluorine atom or
a nethoxy group, and Rloo is a C1 C4 al kyl group, and
a compound represented by the formula (6): OH Yl k p
NHI1 ORI00 F ~r86 Cl (6) 5 wherein Ris a fluorine
% aﬁd a.rethoxy group, and Roois a Cl C4 alkyl
fr @oproduction of conpound (10): OH 1 1-1
0 Cl (10) or a salt thereof. 10 11. Use
cFonﬁDouOd (2-A- 11 OO I OH O(1-A or a salt
Sj‘rpound represented by the formula (2-A):
OCH O (2-A wherein X20 is a hal ogen
s&téﬁalrﬁm assal flubeisefat@n canpomedhok§ gepupsenie®R™By is a ¢

the formula (2-1-A); 184 o ~0 . X200 |
- C4 alkyl gréup, agd a compound representeéxgy the formula {6):

()

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

is a ¢

- C4 alkyl group, for the production of compound (10):

(10)

or a salt therecf.

11. Use of compound (1-A):

(1-A)

or a salt thereof, a compound represented by the formula (2-3A):

| |
O O

%200 OH
O (2-A)

wherein X*° is a halogen atom, or a salt thereof, a compound

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

184



0 (2-1-A) wherein R300 is a C1 - 4 al kyl group, and
X200 is a halogen atom a conpound represented by the
formula (2-2-A): I'I OOOR300 HFOOCQ (2-2-A) s
whgrein [R300 is a C1 - C4 al kyl group, conpound
(2®B-A.0! | OOOH FOOQO (2-3-A) or a salt

¢ pound (3-A): | I O~0C FOCO (3-A a
resented by the formula (4-A: 1 I OO
OR100 FOO O O@-1-M) (4-A) wherein RI00 is a C1 - C4

kyl . grodp,. or salg t 0 C pd atom,

Ahsteidfen 1) 4 e For i Vs oRp oy TR A 2 paggaen ot
30QomPoth® fépsentlednbgr eha Riffuls &-CrA) :C4 al kyl
gﬁoup, F conmpound represented by

O

o)
OR3™
F O

O Cl (2-2-A)

5 wherein R®® is a C; - C; alkyl group, compound (2-3-A):

Cl (2-3-A)
or a salt therecf, compound (3-A):

Cl (3-A)

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

10 (4-A)
wherein R®® is a C; - Cs alkyl group, or a salt therecf, a

compound represented by the formula (3-3):

(5-A)

wherein R'® is a ¢; - C4 alkyl group, a compound represented by
15 the formula (6-A):
185




i0

is the formula (6-A): 185 OH OONH I ORI00 F OOGd
(6-A) wherein RIO0O is a C1 - &4 al kyl group, a
compound represented by the formula (7): ORRZ00 O O
NH1 ORI0O0O FOOI d (7) s wherein RIOOis a Cl - 4
al kyl grodpH and R200 is a hydroxyl- protecting group,
and a conp um\z\represent ed by the fornmula (9): OR200
NIl OR+bo OO0C (9) wherein RIO0O is a Cl - C4

O QowNMand R200 i's a hydroxyl - protecting group,
odoR'?dn of conmpound (10): OH 0 ~ NI~ 1 OH
0 O (¥ O ) 10 or a salt thereof. 12. Use of

und (©-B): 186 OO F OH

Cl (6-A)

wherein R'™ is a C; - C4 alkyl group, a compound represented by

the formula (7):

| | H \\k
O ~NH

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

protecting group, and a compound represented by the formula (9):

®

wherein R is a C; - Cq alkyl group, and R* is a hydroxyl-

protecting group, for the production of compound (10):

(10)

or a salt thereof.

12. Use of compound (1-B):
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O (1-B) or a salt thereof, a conpound represented by
the formula (2-B): O X200 OH O (2-B) wherein X2D0 is
a hal ogen atom or a salt thereof, a conmpound 5
represented by the formula (2-1-B): I OF X200 |
DR300 O (2-1-B) wherein R300 is a Cl - C4 al kyl group,
Query%¥00 is a hal ogen atom a conpound represented by
t oroﬂa (2-2-B): O~F OR300 FOC (2-2-B) io
whereilh R30 is a C1 - C4 al kyl group, conpound
(2-3-9: a8t H F Od (2-3-B) or a salt thereof,
conpound (3-B): OFC F OC (3-B) a conpound
s esant ethepotrheafl otmpbind 4drdPresehBédeb® thORESulR (2-B) :
OO~ d (4-B)

k

@] F
Xzoou(OH
O (2-B)

wherein X*°° is a halogen atom, or a salt thereof, a compound

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

O F
xzm@l'rORsm

O (1B
wherein R*® is a C; - Cq alkyl group, and X°® is a halogen atom,

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

Cl (2-2-B)

wherein R*® is a C; - C4 alkyl group, compound (2-3-B):

Cl

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

(2-3-B)

Cl (3-B)
a compound represented by the formula (4-B):
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wherein R1I00 is a C1 - ¢4 alkyl group, or a salt

. thereof, a conpound represented by the fornmula (5-B):
I OFN I~1 OR100 FOO (5-B) C s wherein R1DO
is aCl - 4 alkyl group, a conmpound represented by

" the formula (6-B): OH OF NH 2i | ORI0O0 F OO0 C

erein RI0O0O is a C1 - &4 al kyl group, and a
oR%%nted by the formula (8): OH 0 ~ N |
FOOI C {s) 10 wherein R isaCl- 4
, for the production of conpound (10): OH
(él FOQOOC (10) 188 or a salt thereof. 13. A
nmet hod of pr(i‘)'éal)m ng a conpound represented by the

formul a 1 OR
wherein ngc? J.)S a C; - Cq alkyl group, or a salt thereof, a

compound represented by the formula (5-B):

ORWG

F O O
cl (5-B)

100

5 wherein R is a C; - C4 alkyl group, a compound represented by

the formula (6-B):
OH

Hv\“k

NH

0R1 00

(6-B)
wherein R'® is a C; - C4 alkyl group, and a compound represented

by the formula (8):

{8)
10

wherein R is a C; - €4 alkyl group, for the production of

compound (10):

(10)
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OR400 F O5 (Z') wherein Ris a fluorine atomor a
nmet hoxy group, and R400 is a hydrogen atomor a Cl -
C4 al kyl group, or a salt thereof, which conprises
t%gg: und represented by the fornula (8-1):
éﬁ%ﬁ C%h%%gg?j io wherein X100 is a hal ogen atom
with a conpound represented by the fornmula (2-1): 1
R _ X20Q 3| 00 0 (2-1) wherein Ris a fluqrine
i%oﬁ%d?a Cﬁ%ﬁ%ﬁgyoaPﬁé%g %&ﬁﬁ?ﬁ%?@? éfpieéﬁnt§$k9Y the formula
ggoyp, and X200 is a halogen atomin the presence of a
metal atom M. 14. A nethod of producing conpound
(10): &N O~NI~1T OH FOOCQ (10) or a salt
t froma conpound represented by the formula
OR®E OORMIO0 FOCQ (2') wherein Ris a

atom or a nethoxy group, and R900 is a
atomor a Cl - &4 alkyl group, or a salt

29
wherein R is a fluorine atom or a methoxy group, and R is a
hydrogen atom or a C; - C4 alkyl group, or a salt therecof, which

comprises reacting a compound represented by the formula (8-1):

x‘i 00

o
Sl

wherein X'® is a halogen atom, with a compound represented by

the formula (2-1):
I

8] R
3(200;]::::I;TFCJF{300
0 @-1)

wherein R is a fluorine atom or a methoxy group, R3°

isaCl-—C4
alkyl group, and X*® is a halogen atom in the presence of a

metal atom M'.

14. A method of producing compound (10):

(10)
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s 15. A nethod of producing conpound (10): ONO N |
| OH FOOCL (10) or a salt thereof, which conprises

a step of producing conmpound (2-3-A): | | O~ O™ F
0C (2-3-A) i.o or a salt thereof, froma conpound
repraseRted by the formula (2-2-A): 11 O~ 0 OR300
F O (

é—%nod\) wherein R300 is a C1 - 4 al kyl group;
5D W roduci ng conpound (3-A): I I O~0C FO
cF (@-A) fromthe above-nentioned conpound (2-3-A)

Qf la_salt thereof; a step of producing a conmpound
repr@%ente,d by the formula (4-A): 1901 | o0 o
R?000100 @& (4-A) wherein R00 is a Cl - C4 al kyl

UFhe¥BinOR B SRl £1ddIBmeOhLeof’ 81 L Nfethoxy group, and R is a

hydrogen atom or a C; - C4 alkyl group, or a salt thereof.

15. A method of producing compound (10):

(10)

or a salt thereof, which comprises

a step of producing compound (2-3-A):

Cl (2-3-A) _
or a salt thereocf, from a compound represented by the formula

cl (2-2-A)
wherein R* is a C; - C4 alkyl group;

a step of producing compound (3-A):

Cl (3-A)
from the above-mentioned compound (2-3-A) or a salt therecf;
a step of producing a compound represented by the formula (4-A):
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above-nenti oned conpound (3-A); a step of producing a
conpound represented by the fornmula (5-A): | I I OO
N, I I ORloo FOO5C (5-A) wherein RIO0O is a Cl -
G&¢ al kyl group, fromsaid conpound represented by the
formul@ (4-A) or a salt thereof; a step of producing a
gR'®sented by the fornula (6-A): OHIIk I O
oo FOOC (6-A) io wherein R00 is a Cl -
§I k9| @roup, from said conpound represented by the
Eﬁ“ a %5 A); a step of producing a conpound
represen %é-by the formula (7): OR 2001 I ok O ONH
whe@RHGO R'F G)sOaOtl(?)Cq\Malbkpl o) icx a €alt HHepddf) from the
r ., and R200 is a 15 protecting group,
?qﬁ‘cb %“&:l@moﬁﬂﬂpﬂé’#e@%ed by the formula (6-A);
edesh gaac&ﬁgmmm@ erseﬁeaaeﬂ bﬁ/hé h&srmula (5-A):
R S S B o e T B (e 07
wherelh Fﬂoo |s acC - C4 aI kyI group, and R200 is a

(3-A)

wherein R*®

is a C: - Cq 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 (6-2):

Tl

wherein R'¥™ is a C; - C4 alkyl group, from said compound
represented by the formula (5-A);

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

wherein R*® is a C, - Cq alkyl group, and R*® is a hydroxyl-
protecting group, from said compound represented by the formula
(6-R);

a step of producing a compound represented by the formula (9):

191



10

15

20

protecting group, fromsaid conpound represented by
the formula (7); and 5 a step of producing the
above-nenti oned conpound (10) or a salt thereof from
sai d cggpound represented by the fornula (9). 16. The
producUD‘?\ met hod of claim 15, which further conprises
alstep B roduci ng a conpound represented by the

& 2-A): 1 1 OO Xz00 OH 0 10 (2-A) wherein
A heRdYen atom or a salt thereof, from
(1-A) : I'I OO0 OHO(1-A or a salt

; a step of producing a conpound represented

py-the formia (2-1- A : 1 1 OO X200 1% OR300 O

-1- whery gi 00ni 11 - yL20Qr lﬂ’?ﬂ' -
5@8&6% 5 ha %gapend?gt o(r:rf SaJTaknyoqm%srgiugé’lcgh%o%nd £ oxyl
reptesehhgdgbyup heffoor ralial €2mppund mepsmddent2@ by the formula
tg reof; and a step of producing a conmpound
rf Eﬁeé@ﬂted by the formula (2-2- A): 1921 1 00 |
@RS%QB EbeEEdﬁé&éﬁlghe 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 (2-3A):

@) (@)
xzooﬁﬂ,OH
(@)

(2-A)

200

wherein X is a halogen atom, or a salt thereof, from compound
(1-A):
I I
O o
OH
O

(1-A)
or a salt thereof;
a step of producing a compound represented by the formula (2-1-
A):
I I

0 O
XzooJ@;rORaoo

o)
(2-1-A)

wherein R is a C; - C; alkyl group, and X*® is a halogen atom,
from said compound represented by the formula (2-A) or a salt
thereof; and

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

192



wherein R300 is a C. - C4 alkyl group, fromsaid

conpound represented by the fornmula (2-1-A). s 17. A

nmet hod of producing conpound (10): OHO ~ NI~ 1 CH

FIO O CL (10) or a salt thereof, which conprises a

Opr oduci ng compound (2-3-B): O~ F OH F O C
oR¥P a salt thereof, froma conpound

rese ted by the formula (2-2-B): O~ F OR 3011 F
(22-B) wherein R300 is a C1 - C4 al kyl group; a

cpf @mogycing conpound (3-B): O~ Fi C F 0 15

3-B) om t he, aboye- nent.i oned conpound (2-3-B) or
FhetRi) Ry ol 12 Eraropt S @Ry BERE AR FoEound
g@@:ﬁ:@%eﬂt;@@ By dhe fprmba 041Bpy . 193 UF ORloo F O

(4-B)” wherein R100 is a C1 - C4 al kyl group,
or a salt thereof, fromthe

17. A method of producing compound (10):

(10)

or a salt thereof, which comprises

a step of producing compound (2-3-B):

Cl
or a salt thereof, from a compound represented by the formula
(2-2-B):

(23-B)

(2-2-B)

R300

wherein is a C; - C4 alkyl group;

a step of producing compound (3-B):

(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):
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above-nenti oned conpound (3-B); a step of producing a
conpound represented by the fornmula (5-B): | I ON
I ORIO0 FOO5C (5-B) wherein RIO0O is a C1 - 4
alikyl group, from said conpound represented by the
Oyl (4-B1) or a salt thereof; a step of producing a
ep™esented by the formula (6-B): OH O NH
Cl (6-B) io wherein RIOO is a C1 - C4 al kyl
fromsaid compound represented by the fornul a
5.8} ; ausmep of produci ng a conpound represented by
the fornqﬁ@ (8): OR 100 F O O wherein R1Q0
reegesn R 0415a|"=k§F|1 gr%ﬂﬁlkﬁfiloﬁFg‘éPd Torfpsift¢ tpsrect, from the
EBBUESRO efbduy Lampbonaula-46; B): and a step of
produci ng the aboveé-nentioned conpound (10) or a salt
ahetepfof rpmaddi ichoc anponndune premeraadtady bvh&heofouhala (5-B) :
§) 18. ﬁhe production nethod of claim 17, which
rises 194 a step of producing a conpound
r,\h\y»c:the formula (2-B): O X200 F X OH O
7 grein X200 is a hal ogen atom or a salt
crfeo, ©rom conpound

cl (5-B)

wherein R'® is a ¢; -~ C; 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):

wherein R

is a C; - C4 alkyl group, from said compound
represented by the formula (5-B);

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

wherein R is a C; - C, alkyl group, from said compound
represented by the formula (6-B); and
a step of producing the above-mentioned compound (10) or a salt

thereof from said compound represented by the formula (B).

18. The producticn method of claim 17, which further comprises

1594
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(1-B): I O IXCH O (1-B) or a salt thereof; a step
of producing a conpound represented by the fornula
(2-1- B) O~ F X200 i OR300 (2-1-B) o0 wherein R300

IS sRe 105 §%03u5¥$ oﬁﬂg égggeﬁén?%iﬁﬁfa (5 ?Ehla (2-B):

rom npoun represented
and a step of producing a conpound represented by the

.L Ezzs) | OF 1 OR300 F OC (2-2-B)
is aCl- 4 alkyl group, fromsaid
ébnpo-no represented by the fornmula (2-1-B). 19. A

compound® ree&giented by the formula (2-B): O F X2oo0
OH 0 (2-B) rein X200 is a hal ogen atom or a salt

E@%%%ﬂl %29%0%);0 A1 q'g%o%ggﬂr %8% gesi' %né% et%ern%g f QL n}f{l 8ompound

f(lusykne atomor a nethoxy group, R300 is a Cl -
al kyl group, and X200 is a hal ogen atom 5 21. A
qonmpound represented by the formula (3):

0 F
1::I%rOH
© us
or & salt thereof;
a step of producing a compound represented by the formula (2-1-
B):
I

O F
Xzoo@;rORaoo

o)
(2-1-B)

wherein R*® is a C; - C4 alkyl group, and X?® is a halogen atom,
from said compound represented by the formula (2-B); and a step

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

R300

wherein is a C; - C4 alkyl group, from said compound

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

19. A compound represented by the formula (2-B):
|

0 F
%200 D;rOH
O (2-B)

wherein X*° is a halogen atom, or a salt thereof.

20. A compound represented by the formula (2-1):
195
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O~RC FOO (3) wherein Ris a fluorine atomor a
nmet hoxy group. 22. A conpound represented by the
formula (4): OORIO0O FOO-~ 10 C (4) wherein R
isia fluorine atomor a nethoxy group, and R100 is a

alk | group, or a salt thereof. 23. A
gRl esented by the formula (4-1) O OH OR 2I
00 O O 15 A (4-1) wherein Ris a fluorine atom

or a net%o@*lbroup, and R1I0 is a C1 - C4 alkyl group,
Whege$hl R idef efucrdde At@ﬁﬁbﬁuﬁdﬂéﬁm?@s@m@ bR3°Ph§s a C; - Cq

formula (4-2-B): .00~ F ORloo F OOC
phkylpyrawe et &°n

REDS halagen atam al kyl group, or

a salt thereof. 25. Use of a conpound represented by
the formula (4-1): 1 OOHORORIoo F OO

21l. A compound represented by the formula

3

wherein R is a fluorine atom or a methoxy

22. A compound represented by the formula

wherein R is a fluorine atom or a methoxy

- C4 alkyl group, or a salt thereof.

23. A compound represented by the formula

Cl (4-1)
wherein R is a fluorine atom or a methoxy

- Cq4 alkyl group, or a salt thereof.

24. A compound represented by the formula

| O

© O F OR!00
F O Q
S

(4-2-B)

1286

(3):

group.

group, and R is a C;

(4-1)

group, and R is a ¢

(4-2-B):
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Cl (4-1) 5 wherein Ris a fluorine atomor a nethoxy
group, and R1I0 is a C1 - C4 alkyl group, or a salt
thereof, for the production of a conmpound represented
ihetdee nf aFfulis 44 -1, QBORAQuS; OrOiClal )bt n
Ris a fluorine atomor a nethoxy group, and R is a
Cl 10 - &4 al kyl group, or a salt thereof. 26. Use of

cO u e r ayl 4z 2- B).: ~
RIS OF BB TRt Bl Bro il &)
altky oH or a salt thereof, for the 15 production

ound represented by the formula (4-B): OF

oM~ FQ ORY (4-B) wherein RI00 is a Cl - C4 al kyl
Fp, Or @ salt thereof. 27. Use of a conpound
1 ?sented by the formula (3): ORC F O20 C (3)
197 Qherei@!R is a fluorine atomor a methoxy group,

%ﬂ%r%ﬁgggpfyng ffﬁﬁyf%%e%E%% g¥ 5hﬁe{ﬁg£§“§}éﬁéll£hdcggkiis a Cq

- Cq alkyl group, or a salt thereof, for the production of a

compound represented by the formula (4):

wherein R is a fluorine atom or a methoxy group, and R!° is a ¢

- C4 alkyl group, or a salt thereof.

26. Use of a compound represented by the formula (4-2-B):
[ O

° O F OR'°

gm F o O

Cl (4-2-B)

RlOO

wherein is a C; - C4 alkyl group, or a salt thereof, for the

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

(4-B)

RIOO

wherein is a C; - C4 alkyl group, or a salt thereof.

27. Use of a compound represented by the formula (3):

197
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FOOC (4-1) wherein Ris a fluorine atomor a

nmet hoxy group, and R100 is a C1 s - C4 al kyl group,
or a salt thereof, for the production of a conpound
L@Rr-esaNkeds by AR diglemakam( 4y a & KBREPYrdu? @nd a compound
(4) wherein Ris a fluorine atomor a nethoxy group,
Jegrreepted Ry Ghe fogmudlpkyiR-§) oup, or a salt thereof.
e @fy conpound (3-B): OF C F OC (3-B)
ound represented by the fornula (4-2-B): O
OgR'@ (4-2-B) is wherein RIO0O is a Cl - ¢4

or a salt thereof, for the production of
epresented by the formula (4-B): OF OR
& 0024 ;4-8) 198 wherein R00 is a C1 - C4 al kyl
group, or It thereof. 29. A compound represent ed
bhetrbénf Br bl @ fBlorinel at@mRoN. a methoxy group, and R is a ¢

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

compound represented by the formula (4):

4)
wherein R is a fluorine atom or a methoxy group, and R is a ¢

- C4 alkyl group, or a salt thereof.

2B. Use of compound (3-B):

Cl (3-B)
and a compound represented by the formula (4-2-B):
| o]

© O F OR10
g'HF: O 0

Cl (4-2-B)

100

wherein R is a C; - C4 alkyl group, or a salt thereof, for the

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

198



I I OR100 FOOC (5 5 wherein Ris a fluorine
atom or a nethoxy group, and R00 is a C1 - 4 alkyl
group. 30. A compound represented by the formula (6):
e 2 T N iQRA10Q - FC 020K Edugp dhed eddltRtheraos.
fluorine atomor a nethoxy group, and Roo is a Cl1 -
4 al kyl group 31. A conpound represented by the

aforti Pl D8 Sl (P o0 ¢ o

droxg 'ﬁuot ecting group. 32. A conpound represented.
rg- Ia(9) OR2001 1.,r1~ ONI1 I ORIO0O F

ar¥wherein R100 is a ClL - C4 al kyl group,
sound repgesented by the formula (8): OHO0O ~ NOR

As a hydroxyl- protecting group. 33. A

100

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

~ C; alkyl group.

30. A compound represented by the formula (6):

(6)

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

is a C;

- C4 alkyl group.

31. A compound represented by the formula (7):

15 wherein R'™ is a C; - C; alkyl group, and R*® is a hydroxyl-

protecting group.

32. A compound represented by the formula (9):
OR2%0

a H““L

198




FOOI A (H? wherein RIOO is a C1 - C4 al kyl group.
200

100

wherein R™ is a Ci - C; alkyl group, and R*® is a hydroxyl-

protecting group.

33. A compound répresented by the formula (8):

0

(8}

wherein R'® is a ¢ - C4 alkyl group.

200



