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1 Description METHOD FOR PRODUCI NG ; ;
ACETAM DOPYRROLI DI NE DERI VATI VES AND | NTERVEDI ATE
COVMPOUNDS THERECF 5 Field of the Invention The present
invention relates to a neth?d for producing
acet am dopyrrolidine derivatives. Mre specifically,
it relates to benzam doaggitiptigei d derivatives and
acet am dopynol i-di ne derivatives val uable for
synt hesi zi ng chenoki ne receptor antagonists that are
expected as 10 effective for treating and/or. -
WTHO&E@&HP@EU%@@‘&CHAMID@?YR&R@MD BRROY ATERD &I
conponents such as nonocyte and | ynphocyte into
INTERRGS0ES 1o PSP 4PAUNTHFHEBFR n thei 1 progress and
preservation; and a production nethod thereof.
_ Background Art 15 Chenokines such as MP-1la and MCP- 1
rotein factors that cause mgration and
F“ﬂdﬁﬁﬁ?s%fwﬂﬂnof | eukocytes. It is known that their

LB ol BRSPS B teaces

| Morevsﬁlemﬁgalhgﬂ reI%f!e% 0 l!)etnzhrflldoaée!ﬁg gld%ﬁV%t%Q%& g:%i:%ﬁ?&p}@rohdme

receptor antagoni can

derlva"i’ﬁf%:é Vélﬁ%l@;or sﬁﬁﬁ&%ﬁ%ﬁ%nﬁy]ﬁ rg%ﬁﬁ%n&gbﬁlﬁs ¥ are e ected as

ective Tor  treating an eventing one or re

: effectﬂzlei&%?e%ﬁn% Ond/Br YV &hing Hfs'ezlis‘é§ af WRieh A1 heskOeb @S i@ Bmporents

tissues plays a major role in their progress and

-' such RMRFOEMALhO impsHoe e Ao @kt bRFEh AaRsiirble ifl IRUTRb O and

arthritis, psoriasis,.asthm, ulcerous colitis,

~ preserogine khd spl(oﬂeaitrrapethbd/)heraasﬂl tiple sclerosis, puI nonary

fibrosis, cardi onmyopathy, hepatitis, pancreatitis,
Sarcoidosis;‘CIohn's di sease, endonetri osi s,
congestive cardiac failure, viral neningitis,

Back Byl i nfarcti on, neuropathy, Kawasaki disease,

Ci}gptlcema allergic rhlnltls 25, aIIerqlc dernatltls
prokies yckas MiPhlpard MEPk! argprefpin fagtors 1@;9?%86 mpigggition and

actlva?ilzﬁf‘}ﬁ?@cﬁ%gsgéﬁ Wdftgﬂg tp@%tr?:eh szI 7 Of a g}leglatmn by
b PSP LM L8805, 10

- theref(g g,ﬁapgggae@h@gg BRI AGRN BolEE SfQHad N BAS80

chemokines onto target cells, is effective for treating and/or preventing one or more diseases .

in which infiltration of leukocytes into tissues plays a major role in their progress and

~ preservation, such as arteriosclerosis, rheumatoid arthritis, psoriasis, asthma, ulcerous colitis,

nephritis (nephropathy), multiple sclerosis, pulrhonary fibrosis, cérdiomyopathy, hepétitis,

pancreatitis, sarcoidosis, Crohn's disease, endometriosis, congestive cardiac failure, viral

- meningitis, cerebral infarction, neuropathy, Kawasaki disease, septicemia, allergic rhinitis,

allergic dermatitis, and the like (Sdhwarz, M.K. et al., Exp. Opin. Ther. Patents, 1999, 9,
1471). On the basis of these‘ﬁndings, iﬁvestigation‘-towards development of chemokine

receptor antagonists has progressed, and cyclic amine derivatives having high activity as

- chemokine réceptor antagonists were found (WO 99/25686 pamphlet).
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Because many of preferred conpounds havi ng chenoki ne
receptor antagoni st activity contain

acet am dopyrrolidine skeletal structure and/or

ant hr ani | am de skel et al strgﬁture, in order to obtain
a wide variety of conpounds “havi ng chenoki ne receptor

BELBREILS AP b e k2B s
contaiHideBRli8 éﬁfo_lihﬁ(e%ﬁélﬁél ShRhfe ﬂdﬁ&ﬁ‘a@ﬁ%@aﬂaﬁ%ﬁﬁ@ﬂleﬁ’éﬂ ‘%lfmc‘mre, in

O
conmpound havi ng such acetam dopyrrolidine skel eta

order3$ bBGIHH RiRNAricH FChRpEchds NaWk) B SIS reBiBNRloonist Mvity, it
t hese conpounds, however, the above-nenti oned
was deSiRgIad pilsduea YidhGyaiheididtafelRee B erd} k3 gonktabd suitable for large-
acti-vity cannot be derived. As a production nethod for
scale @fptthd¢sis. ng conpounds havi ng acet am dopyrrolidi ne
skeletal 10 structure, production exanples for
Exmdendsonipbhnd haridgsuch eeaatidopyacialivedelstd egudtvure tabe
publicati on of WD 99/ 25686 or Japanese Patent No: ]
disclezedin BEDBD263 Bawepblet. From thesccasgponnds, hawevaube aepvg-mentioned
val uabl e substituent into a side chain of pyrrolidine,
comppiishenng cheakine raveRfer aniegosishadyiysapmd be dgdvadrent s
ied, and furthernore the disclgsed

i mpl I . K
| f?%ge{]q%taﬁi:’r@ngﬁ%ﬁg §§r oRINIAG FOHRBESE QT‘PP% a‘"fseEﬂnPQBP%Tth&}ne skeletal
- - is. 15 X .
structgﬁ Frodhi P G B T D B E AT in the
po g S BB RS, Pl BT s g et

g-an

nono-

; :introdé?lglg AS281aBR! BB RR S A ghéﬁﬁ'to? PR thd FrodfBA nethods

002- 357285 discl oses acylat ed ani noacetonitrile
examples hrédoeheceRflyIapare 36 1Rat 8bile Apithdseat i on Laid 20
- ‘open No. 2002-326980 di scl oses di am de derivati ves.
Adoseriiles dfRemabovi-withdiind aedrucusempatieoderamidugeetic acid
chenoki ne receptor antagoni st activity cannot be

. disclogé‘d IMALde VB Sum AP AREDEsiRATERpIAR Rint Falh PR okeithd ﬂ_%i@l%!ﬂedl\}@action '

derivatiees, weticH are praduesen intompdiatessf thalcompugidsdempg anthsanilamide

. having an am de structure are disclosed in WO 02/60859 -
skeletploaphives, Japenese\ilpiar AppDdaiopdaphoran Me Hohptilddischass mgno-

chenoki ne receptor inhibitory activity, no

| .no 25
© . substipdgdynipbrnzamids dervaEven Japanescl aieniAnpication adepeelp. 2002-

20

2'54

357283?98%@%@%&{1%%&3%2%%@ T g@%@} aiptda]g?%g?q‘;l%@%’ﬁ?pp1icaﬁon Laid-
open 10 A G e AATUT A D P Y Qg mertioned
compﬁl%tdlh%bﬁ%‘ch?&%%%%ﬁogm;@é%slt %{WI c%ot be derived from these

_compounds.

Although compounds having an amide structure are disclosed in WO 02/60859 pamphlet

and WO 02/50019 pamphlet as cbmpounds having chemokine receptor inhibitory activity, no

rcompounds with anthranilic acid structure have been specifically disclosed. That is, it has not
been suggested that the benzamidoacetic acids of the present invention could be used for

- producing cornpounds having chemokine receptor inhibitory activity.

'DISCLOSURE OF THE INVENTION



3. An object of the present invention is to .find,out
production internedi ates for the conpounds discl osed
in WD 99/ 25686 panphlet. Particularly, the present

i nvention has as an object ,to provide production

i nternmedi ates suitable for Constructing the

ARbBAN 1B d&ent IehEIAL (TBACHYN RO8LcRELAHGBRtes for the

intermedi ates 1 n upper streamin the production
compBhRE@8R10sed iF WG B8 58S aniphich aBarBsul &M tthepre @i @6Entid has as an
" "provide a nmethod suitable for industrial production
object ©ogfredlle plodusiditintenédisies ObfaBletiSr @hnstri@inp kigs@iliranilamide
invention are to provide a production nethod of the
skeletabgvtyn@d prodetios ditpredsd tisesiin upddrGlream bidthe pratiuciionsroces.
be enpl oyed, less environnental inpact is inposed and
5 Furth¢rmere ithas as anethen abjdct mdvavitiagesthauitalds forandusgthl pfoduction
speci al 10 equi pments, easiness of operation, |ess
theresiunber of steps, high yields and the like, and to

provi de internediates to realize such a nethqd.. The "
1B g5 N0 0 Bl 05 s 28R BRI G A1 P D  HP N ispdnethod of the

' abovegrglélﬁ?otn%d cgﬁﬁg\%ge [1)1?%51%1‘1 e é}ﬂﬁog&? REE Envh;gagmental

I'nvention a uctron 1 nternmed ates thefein, a

, * impacRistigipdgeh drdthert bd RWhdBichN kb RSsuch as heBddyof shBgal
- first invention is a production nethod of an
10 equipmedts smsidepyafopkiatiom desd eninbait df\steps drigla yishistand Herlidksf and to

ok B G A B e ered e
Rls. . Rl 4 /:D,. N .S H 0 |
T EPR: I tyrE b irkeaeh Pb SHCrxt shitef &g bgbifen

_ . ] . : d the
methcy S TR ey A o B PSR RO e
followAhd Mve R RP ' ' .
15 Namely, the first invéntion is a production method of an acetamidopyrrolidine derivative

or a salt thereof comprising a reaction step represented by the following formula:

RS
R']B : R14

' @\/ :: ~ ' H 7
- N NH, HO . R13

| R' O NO,

o o _ . RS :
. ‘ Rl R4
. : H 1 ‘ '
. ‘ ‘R O NO,
~ In the formula, R' represents a hydrogen atom or a C,~Cs alkyl group and RB, Rl'f, R”
~and R%each represent independéntly a hydrogen atom, a halogen atom, a C;~Cg alkyl group,

20 a C1~Cg alkoxy group, a hydroxyl group, a C;—Cs haloalkyi group or a Cl_cé haloalkoxy

group, excluding a case in which all of R”®, R™, R"* and R'®are hydrogen atoms at the same
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20 a Cl-C6 al koxy group, a hydroxyl group, a Cl-C6

hal oal kyl group or a Cl-C6 hal oal koxy , R15 and R are

hydrogen atons at the same group, excluding a case in
which all of R13, R14 16 4 tinme. Here one or both of

the starting materials, i e84 the am nopyrrolidine

time. Cﬁere Bat | V? tﬁ lg}?tl}e s?arﬁn%g nqgg%{palg graelc’;e/[ 1€ %ﬁ%%g}rmgedi e oefrlvfyiﬁve and the

I nven | nc ES a case

' benzaﬁgﬁhg'a%g ic chld 'ﬂ& a%/gsxﬁ%} bé z[]f’ f%glt C§i@n1 a?lsrr'i!h@ rc'o%lhgt fH8method
prese nE ‘a rh V\ﬁ C{
| of theg:[r HetvimicARh A, it & ?azt AR éseﬁﬁﬂ e?ntﬁﬁscl%o 11"11:11‘1\@:% %Qa&:ﬁﬁ which

uct I's trans ter
the o84 id ARainBeLALSt énh% c@&%%ﬁﬂléﬁ&)ﬂﬁé k&P 'ﬁ%ngﬁfrﬂléﬂ% la\6@lt after
thus obtai ned has a chiral carbon’in the pyrrolidine
the rehdtitgh, €nantiomers may exist. The present invention
i ncl udes nethods for  producing any of Rform S-form
Musm the¢ aregsnitthpredidineFerivitere, thwheaifed hasprobgeindasban in the
al kyl group, there may exist enantionmers wth

\ pyrm]ﬂ@%ee& @alénttqa%eré gy Grisht b BsRaT myeptppncludeygnepds for

proauBE9BPbF RIHEAL L0 ARG L LUAER oA DA il sPTOAUELNG, C,

Torm or m and mx res
alkyl 5&@{3 S86@Mhy YL BhaRRress WitlPFRPME td BB chlbh @@n%ox@[hfg toR'. The
acet'am dopyrrolidine derivative or a salt thereo
preserg mpniisn Algo achelzs tiethvds feprodpingsaptod the®-fore the S-form and
.. followng formula: RI5 R16 R14 O QNNR13 H RL 0 NO2
mixtupepdhedof- O HNQ N) /N Rla H 1: 15 RL 0 NH2 In the
~ formula, R represents a hydrogen atomor a Cl-C6
al kyl group and R 3, R14, RI15 _
The second 1nvent10n is a production method of an acetamldopyrrohdme derivative or a

 salt thereof compnsmg a reaction step represented by the following formula:

R‘]S
R16 R14

Ao
N N)K[/N R']S
B M R1

O . NO,

R
— HN’} n( Rw |

In the formula, R represents a hydrogen atom or a C;—Cg alkyl group and R", R14 RIS

| ~-and R each represent mdependently a hydrogen atom, a halogen atom, a C;—C4 alkyl group,

20

aC1—Cq alkoxy group, a hydroxyl group, a C;—Cg haloalkyl group or a C,—Cg haloalkoxy
group, excluding a case in which all of R13, R14, Rl.5 and R*® are hydrogen atoms at the same
time. ' |

‘Here the starting material, i.e., the acetamidopyrrolidine derivative, which has a basic

- group, may be a form of salt. Similarly, the product of the method of the present invention
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and R1fi each represent independently a hydrogen . atom
a hal ogen atom a Cl-C6 al kyl group, a Cl-C6 al koxy
group, a hydroxyl group, a Cl- C6 hal oal kyl group or a
Cl- C6 hal oal koxy group, gluding a case in which al
of R13, R14, R15 and R16 are hydrogen atons at the

can foﬁﬁ'ﬁ%altzg’h@: 'p{'@e Weﬁtl&ﬁ‘ﬁsé bldde0d cé@ i Wh?éh thd pr%ductﬁ@@otamed as
acet ami opyrro di ne derivative, which has a basic

a salt @idodIPase iWhizA tlae produot &f traafdrmeStan sady dfier tHeheagpipaduct
of the nethod of the present invention 5 can forma
Begise tthecepwddenyrrolidine devivaiivaltes btrinaddias aghisalsertion in the

ich the product is .obtagined as. a. sa

PO RGOS Xt deTerRedr S A R Ry "
o : -' ' t & -
plodu&ﬁg g?%;fﬁrg‘rg,aﬁﬁﬁ‘m 8 nﬁ%?)ﬁ'@ﬂh«g@&y rlzru?ﬂhle Wihen | E%J\f@stehfé% C1-Ce

as a chir carbon’in the pyrr di ne

-~ alkyl grbﬁq]g,thﬁﬁ Ay esrmaemrrame@mai resﬂé&ﬁtoﬁh@&z&ﬁbn htorxetniding to R'. The

udes nmethods for 5 producing any of Rform S-form
preserdfreventisnt dlseichides methodsior prastucinghien oRtbefe s istSsfoam and
Cl1-C6 _al kyl group, there may exist enantiomers with

- mixtueg heEeqt t o the carbon at om bonding to RL. The present

invention also includes nethods for producing any of
the Rform the S-formand m xtures thereof. 10 The .

Thbithied nRueithi 198 ptodludtidy aeied boA bérphmidbacdticacid derivative
benzam doacetic acid derivative conprising a reactl on

comprisingha reapieswern warepsntechiey thelfplbowing fdrerdal a: 10 - R15

210 1Yl .NH2 R15 Rls R14 R 1 Rls \ Rla R_OHRRZlON
R13 ONOZRl'ONOZIn Che fornmula, R represents a
hydr ogen a%om or a Cl-C4 al kyl group; RI13, Rlhi5R15
and 15 R each rgptlesen |nd%pendently q hyorogeq4
at oR'%a_Ral oA atom a CinC6 al kyI grourB b’

~al koxy p, a hydroxyl group, -CGHhaI d
gHoup o 1-.06 hal oal koxy grﬁ%@ ] Bts
c

an.edfer-Jfyp& protecting group case in
whi cp al IN@f R13, R14, RI5 and RI16 aRé h?ﬁro@@h at ons
~at the sane tine.
In {he formula, R! represents a hydrogen atom or a C,—Cg alkyl group; R , R”, R and
R ¢ach represent independently a hydrogen atom, a halogen atom, a C,—Cs alkyl group, a

C1—Cy alkoxy group, a hydroxyl group, a C;--Cg haloalkyl group or a C;—Cg llaioalkOXy

* “group; and R represents an ester-type protecting group, excluding a case in which all of R,

“ RM, R' and R'® are hydrogen atoms at the same time.

“When R’ represents a C,—Ce alkyl group, there may exist enantiomers with respect to the

.-carbon atom bonding to R The present invention mcludes methods for producing any of the

R-form, the S- form and mixtures thereof.

Further because the amino amd ester derivative and the nitrobenzoic ac1d derivative used

~ in this reaction contaln an amino group and a carboxyl group, respectively, both of them can

form a salt. The present invention also includes a case in which one or both of these starting

materials are i1_1 a form of salt.
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Wien R: represents a Cl1-C6 al kyl group, there may
exi st enantioners with respect to the 20 carbon atom
bonding to RL. The present |nvent| on incl udes nethods
for producing any of the R_form the S-form and
m xtures thereof. Further, Because the amno acid

ﬂ%ti%ﬁnﬂ BiveMAS M8 mcil&@lﬂat}foa QP aMERafi @S &li ARNd ¥8d da¥8hereof
used in this reaction contain an an no group and a

- compaiginpaxydctign etap represpied biy el fpllowoigfonfuls. hehe praductfobiins seaction

salt. The present invention also includes a case in
is usegljgp te stmmBngmalsahinghe RIsbscniion ting 25 naterial s are
inaformof salt. 6 The fourth invention is a
producti on nethod of a benzam doacetic acid or a salt
t hereof conprising a reaction step represented by the
following fornmula. The product of this reaction is
used as thepdbarting material in the firgtsinvention

R15 R15 16R1$ R141R161 R14 R210 N NFBE3 14N N R13

RipO X2 5 In the fotnul R pf esents a

hyltir o a Cr-cg™al kyl R14 R15 and
CRAEI6~Each T ep eséﬁ? i ndependg »oroqen Rt°om a

~hal ggenztofpa Cl-C6 al kyl grougy ap Cl al koxy

groﬁg, gﬁhydré&yl group, a Ci- CBE%aIOaIk§ﬁﬁgroup or a

Cl- C6. hal oal koxy group; and R21 represents an

ester-type protecting group, excluding a case i'n which

all of R13, 10 R14, R 5 and R16 are hydrogen aggnq4ans
111 Hee formelat R meprevimgna Ry droggragomr ¢ (3-Clalkg sy R'g and

col RSB BT R M BRORE g hp o S%nn%&m%ﬂkyl group, 2
Cr%ﬂ?%%#%?éuﬁa?&%%w pCel Aoy Bbut bies CREELRkdG

group i Rfétépt&ehﬂﬁ s ectbi-gpa betmmgfgﬁmp, exchaditig a eave it aich all of R,

M Rﬂ@fe i nvention al so-includes a case in which
R @méwdtoge@@tpmsw*éawégmaumt and a case in which

%ﬁ&é?’rr%ﬁr%gérﬁsea CHErheRne b il ibaTomsacHith cespect to e
cagbor?é’cbﬂ B8HInY AL RYETRE pRsSR ilveh G Befudb ERERSEoR Brddicing any of the

R-form, the S-form and mixtures thefeof.

The benzamidoacetic acid derivative thus obtained can form a salt, and the présent
invention also includes a case in which the product is obtained as a salt and a case n Wthh

the product is transformed toa salt after the reaction.

The fifth invention is a benZamidoacetic acid derivative or a salt thereof represented by

the followmg formula, which is the starting matenal in the above-mentioned first mventlon

and the starting material or the product in the above-mentioned fourth 1nvent10n
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the followng fornula, which is the starting materi al
in the above-nentioned first invention 20. and the
starting material or the product in the
above-nentioned fourth invention: RI5 Rl15.Rla OH
RZO' /NR13 T1 Rl 0 N2 In the formula, R1 .
F&RE BSERALS RA rdpY ALY ayALRR HonforGle 8 aliky EIOQP%@ Rents a
, represents a hydrogen“atom or an ester-type p otecplng
hydrogenafom armh &Rfk3typRiptoteRig @oeh; RAG REQBN, Répargiseiitach represent
. i ndependently a hydrogen atom a haloqen atom -a Cl-C6
indepgndeptly ghydiggematon. edalprrpitgmgp Supts alkylEyenmryh—gs alipxy group,

S TR ol T
whict¥iPo % €, 1Y dg OgeA RA é}gﬁy@{)ggmo,?gg{qhg k8- iBecause this

. conpound nmay contain a carboxyl group, 1t may form
Banu@uiiskbmgsuef maakdiain aaathokegrbis Semby foertriofnkinds of salts,
al so includes such salts. Wien Rl represents a CGC6

~ and the|srenignpuiontalseriecindsp sash salis.enant i omers with respect

SRR rep PR CaeCo MRy Moo I HlsRemey P BB GRS Piapectto the

- carbort Qo ¥t otweq‘gl_gr%es%}gﬁn%nﬁbﬁ iﬂcﬂiﬁ@@gﬂgg tthc?ﬁ%nn the S-form and

acet am dopyrrol idi rivative or a er eof
mixturesphieeset ed by the following fornmula, which is the ,

product of the above-nentioned first invention and the

starting material in the above-nentioned second

LG in%gﬁtiojﬁals-laqnl_ goet%%og%r?olicgnel\l&ﬁval\{iv%lo% a salt thereof represented by

the following formula, which is the product of the above-mentioned first invention and the

starting material in the above-mentioned second invention.

’ ] R15 :
L | R16 - R o
sWsH el
. LY N)KrN e
| R0 N |
In the fbx_mula, R! represents a hydrogen atom or a C,—Cq alkyl group and R, R™ RV
and R'® each represent independently a hydrogen atom, a halogen atom, a C;-Cg alkyl group,

a C,—Ce alkoxy group, a hydroxyl group, a C;—Cs haloalkyl group or a C,—Cg haloalkoxy

group, _excluding a case in which all of R", RM_, R" and R* are hydrogen atoms at the same

© time.

~ Because this compound may contain a basic nitrogen, it may form various kinds of salts,
and the present invention also includes such salts.
Further, because this corhpound has a chiral carbon in the pyrrolidine ring, there may

exist enantiomer_s. The present _ihvention mcludes any of the R-form, the S-form and mixtures

- thereof. Further, when R' represents a C,—Cg alkyl group, there may exist enantiomers with
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HRL O'NO2 Iln the formula, Rl represents a hydrogen
atomor a Cl1-C6 al kyl group and R13, Rl14, R15 and RIG
each represent independently a hydrogen atom a

hal ogen atom a Cl1-C6 al kyl .group, a Cl-C6 al koxy
group, a hydroxyl group, a ¢1-05 hal oal kyl group or a

 respeltko @R &%(ﬁadt&ﬁ)ﬁ}ﬂn@lg %RU pl“he??ﬁée%lﬁﬂn@&t%n@ﬁﬁﬁdés@n%f 88 R-form,
all of R13, Rl14,

are hydrogen atons” at the

iheSé@ﬂmehhh&me&eamﬁe thls conmpound may contain a basic

nitrogen, it may formvarious kinds of salts, and the
present invention also includes such salts. Further,

TR et PROE Hher e Ry roat st Aty Grr aresmia o

' that ca{ ﬁﬁ&% dsfdY @I%P ALt G fe Mﬂ&oﬁbﬁaﬁ)cﬁﬁﬁ 4] y BER?! and the

formand mxtures thereo when
cmﬂmﬁﬁgﬁ@@fmmamﬂuﬁ&fﬁﬁ al kyl group, there nay exi st
~enantiomers with 8 respect to the carbon, ? %ond%ng
In gheRaresemhdessripéanthd ‘{uehs haealkd erangdes Bny Rot Riher R'® means a

AR t S-f d m.x th
Cr-Cod R U Tt o a@ﬁ@%@@é%g%?)sgﬁ%%tw Pl iptia
Ormﬂﬁﬁmﬁgdg ﬁngeans a group 5 that can forman ester
get

group t er with the oxygen atomthat bonds to R2

Sy, thereC 03 haloalibonloug” aul’ ARl Aok R heeatsa. C)l-Tg alkoxy
the present description, the "Cl- 6 hal oal kyl group”

group gubsitgedyish Rjtlsecmtlcahlﬁ psiitie and arbjiraenugnleyjof gieﬁu?)al or different

ubstituted with a theoretically possible and

)
.ha'log%’i]r ?IPFary nunber of identical or different hal ogen

atoms. 10 Similarly, the "Cl-C6 hal oal koxy group" as
R13 R14 R15 or R16 nmeans a Cl-C6 al koxy  group

- Best Motlesior Catreiig \wut thedntdhgon et i cal | y possi bl'e and

arbit rary nunber of identical or different hal ogen

Ty prgyived ’fhséquum@nﬁ@r)dmdrm%ﬁ@utnthﬁ@daaiﬁSéﬁlﬁmeﬁwtOﬂbe pigsent
of d cti Lon, met hods an roduct i, oms
invenilY R hepbdAn QB R Mol 0 & o RRRUE B & Riry R g R

-~ each n‘ég@sfeﬁﬁﬁlﬁéﬁenaeﬁﬂﬁﬁd’ mgﬁ%geata%ﬁloerhe@og% afen, & Ay lCaneu Fro%fﬂda o c6
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R14,” R15 and Rl ach represent i ndependént]

' alkoxy'g/rdn}mgadiydatm'ﬂrgroapmcmrhaﬁaﬂml gauEds %Z;aCkklilo@kmquro@,

-C6 al kox hydr ox group, a Cl-Co
excludh@ PEASR YA W gwé@g q‘il%gm;flaﬁ gyeklgﬂgpg&p @tﬂgns at the same time.

In particular, a hydrogen atom or a methyl group is preferred as R and a hydrogen atom
is particularly preferred. As for RB RM RB and RY itis preferred that any three of RI_3, RM

R and R]_6 are hydrogen atoms, and it ié particularly preferred that R'*, R' and R'® are

~ hydrogen atoms. In this case, furthermore, R" is preferably a C1—Cs haloallkoxy' group, |

 particularly preferably a trifluoromethoxy group.

- R? represents a hydrogen atom or an ester-type protecting group. As such an ester-type

prbtection group there may be mentioned, for example, a methyl group, an ethyl group, a

. benzyl group and a tert-butyl group; Particularly, R? is preferably a hydrogen atom, a methyl

group or an ethyl group.

" The above-mentioned first invention is the first step in the following formula and a

method for producing the above-mentioned sixth invention, the acetamidopyrrolidine



g

15

excludiing a.case in which all of R13, Rl14, R' and R16
are ‘hydrogen atons at -the sane tinme. 20 In particular,
a hydrogen atomor a nethyl group is preferred as Rl
and a hydrogen atom is partjcularly preferred. As for
R13, R14, R15 and R16, it sgpreferred that any three
 derivefiveREBis pﬁ.ﬂférred RAPhange R @nﬁl@@iaﬁ}ggﬂbﬁgﬁgd BY 288 eacliBfl régresented by
is particularly preferred that 3 and R16 are
the sdepod gtgein the dotkowihg farmiuts, edsed, is therabbres-nentioneREEcond invention.
preferably a Cl-C6 hal oal koxy group, particularly
preferably a trifluoronethoxy group. 25 R2 represents
a hydrogen atom or an ester-type protect ngﬁgroup. As
y be

- such an est type prot ection %roupR _
- mentioned, m a pethy et hyl
_group, a qqnd a HeeT 1

Particularly, R2is preferably a g9
met hyl group or an ethyl group. The above-nenti oned
first invention is the first step in the follow ng.
formula and a 30 nethod for producing the

above-nmentioned sixth invention, the - RS : _
acet anm dopyrrolidin derlvatlv | t Ri% tred
that this step—s i rrr*tjb@gl I vveg reaction
represented by the seeond Ry

formula, which is the above-nenth on@d co o
invention. Rle RL6 R14 + H NNH2 HON R13 Rl 0 N2
R15 Rts R14 HNN/NR13 HRlON% R15Rt3R14O

H / e

In the formula, R/, RB', R RY and R are aé defined above.

In the above reaction formula, the first step is a condensation reaction. Because the

 starting materials, i.e., the aminopyrrolidine derivative and the benzamidoacetic acid

derivative, contain an amino group and a carboxyl group, respectively, both of them can form

a salt. Examples of salt of the aminopyrrolidine derivate include a salt with an inorganic ac‘id,-

 for example, hydfochloride. Examples of salt of the benzamidoacetic acid derivative include

10 -

salt with an alkali metal or an alkaline-garth metal, for example, sodium salt. Those skilled in

the art could readﬂy find other spec1ﬁc examples.

Although the above formula represents reaction of a free base and afree acid as a

- representative case, the present invention also includes reactions in which a part of or all

possible groups in one or both of these compounds are in a form of chemically possible salt.

For example, the present invention also includes a case in which the staring material is a salt

~at the beginning of the reaction and converted to the corresponding free acid or free base in-

the reaction system to be subjected to the reaction. '

The solvent used for this reaction is an aprbtic solvent such as N,N-dimethylformamide, .

_tetrahydrofuran and the like, or an ester-type solvent such as ethyl acetate. The condensing
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HNN-/N.l RI3 HRL O NH2 In the fornula, Rl, R13

R14, R15 and R16 are as defined above. 5 In the above

reaction fornmula, the first step is a condensation

reaction. Because the star&'ng materials, i.e., the

am nopyrrolidine derivative and the benzani doacetic
aoent%édjherg?sr krakhmBre, P‘éﬂi}@?ﬂ@%&ﬂ}d@ﬁu f]ﬁéoﬁﬂd)%ﬁll%oénmlde or

car boxyl “group, respectively, both of themcan form a

_ hydreghlotide Eheasnyt] ¥ N'dicyshhtxydfarbébinade, maﬂypdnmﬂa:abllﬂ; esobutyl

derivate include a salt wth an inorganic aci for

Ch10r@fféaﬁ§?>@leth}}]@¢@1é]tﬂhbﬂl®@f thoddipp | Erecatsadap bagt aﬂithﬁve suchas

trieth ng}eE@d {rgqnp@c?ﬁr%r?%glrtl{%e\élilt ShER lléplt(fs:ggg%g éf ?MmlWartly, it is more.
prefeﬁé‘c?i'ﬁ@! &hqglsa@gﬂa’té% f&dtas s FORSA a%'ﬂ'll e I he art coul d

readi | i nd other specific exanples. Although the

' dlmeta@bﬂﬁndmmjcarbbé@m&&QM&draeaa:bndmsmg ageift beeaubasbeasinessaf

free acid as a -representative case, the present
OP@ﬁHwWentlon al so includes reactions in which a part of

Qr all possjble s.in.one or
Shiifoeraienikig BhrhPRe erlr 1y b et RSy for oxample,
- fi w}ﬁé it
R R R e R T R R i
used D @guallyiong- 106 equrenlereadit paﬁﬁcﬂmd it¢omess preftred td e 0.1- 0 2 equivalent
corresponding free acid or free base in the reaction
of I-bygeoparh,3.8-bgezadiiaokct ed to the reaction. The sol vent

Sk Bt A R BB G SRR R . T

is, in @fs rRARRL Bk DENRE (RAPUE MdusHely anigkidy |an@§1.ech§‘§£ne tIR€ the nitro

condensi ng 10 agen used here is, for exanple,

- groupis lhgdd: g Be diavdoydlaerii tber apyieanertiodid, forkesaoiple, alcoholic

hydr ochl ori de_thereof, N, N -dicycl ohexyl carbodi i rr%
SOlVBlE%{S%(ﬂS micdkanel, @ apg]@)gmrwanolc H’Il‘b%@ mét @ixed solvent, for example,

toluen%— ?ﬁ i tl% al$%o us%?l1 ‘f’ﬁe petactt.l&n ctaka&fs? anl[lIdeQ GEPacRpYe, pftladium

asi e adir et

catalydls BRIHW4 1@09&1%81%@&%&3@1 ;dek1e_20wpdq>1@dim&ﬁ1@lydr@g@é {1Bron carbon,

Particularly, it is nore 5 preferred that ethyl
platinanetatysts sscluse t- 166 alagnhmemtcadnd ahd dteHile- Pa(tBularly, 3- 5%

pelladgish o ARG T EIFole A8 dueh 1G4 s o P g Tuagatgits, although
either EHE(% Po%ﬁ& Jgat? &)n‘?aqﬁhk 'fefﬁn 1[1@?( pP ﬁseﬁdﬂ%jpfef‘enréﬁ CEERAMer- AS
such - an a lve

contaiAmB Yen® Xy tedm# oBhe e4¥est ik llﬁiﬁl@ﬁﬁl BriodBAEINGYSHIeR] AishiHyErdgsn
used. The anount of the additive
source, there may be mentioned, for example, hydrogen gas, formic acid, ammonium formate

and the like, among which hydrogen gas is preferred.

Here, in order to 1mprove the reactlon efficiency, various kinds of acid may be added.

The acid used here includes, for example, hydrochloric acid, acetic acid, sulfuric acid, nitric

'acid, benzoic acid, boric acid, phosphoric acid, p-toluenesulfonic acid, methanesulfonic acid,

citric acid, formic acid, tartaric acid, fumaric acid and malonic acid. In particular, use of

acetic acid and nitric acid is more preferred. When the reaction is performed by adding such

an acid, the product may be obtained as the corresponding salt depending on purification

- procedures.
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10 used is usually 0.1-1.0 equivalent. In particular,
it is nore preferred-to use 0.1-0.2 equivalent of
1- hydroxy-1, 2, 3-benzotri azol e. The second step in the
above reaction fornula involves deprotection and '
reduction. That is, in thidlreaction, the benzyl
U, . j ; 14 tthe. ]
TR e o Rt E LAk R oA R BT LR ot e
samettingy. ETHIRY ddharRthis@Oesint dfake &xandinentdInC ahaliditod She sixth
. solvents such as nethanol, ethanol, 2-propanol, and
inventifg, deptasudopymiokidide detivasive,, is tharagizzaedlie that it can serve as a starting
t ql.uene- et hanol ,. may, be al so used. The_.regctijo '
matel&ﬁtf%rl tgls?tty% Thedien- %B XD Iagl?le]b%ll‘qnéaf ?}’ﬁﬁleélétog pyrbyacompound

isac ﬁg&e@ﬁigee%ﬁ%o’?%é adj %%Iﬁgnpar bon and 1-20% pal | adi um

ydr oxi on carbon, platinumcatal ysts such as

Thel@fl PhehitiB 1§ OfoC@stibe el dfhasbehbisidoRRtit badldaivative
3-5% wpalladiumon carbon is preferred. As such

“repregeated ddithefdlvabyrmulsr pl at i num catal ysts, al though 20 .

either dried formor water-containing formmy be
used, it is preferred taquse water- containing formin

ternms of t safety in ilpdusgtyi al production 15
proCesse§Qn§s a hydpre Jﬂﬁ%e, there naysbéq
ment Réhedl f or'exanpl e, hydyogen gas, forfi N
[ fmate and the Tike, anorig WHch
9@ s P erred. Here, in ofder,to by e
react|[on §f filiency, various ki%%@jof ci d| may] be
adde@ ,onhe acid used here includeRR! fdp exsopl e,
hydrochlori € acid, acetic acid, sulfuric acid, nitric

26t Ghe SREE AR AR P! SaBR b RonRe Ret R ke o gesorived

aboved ®*tiept Qe Gn 3&kidiypt ?f&t&:’ﬁhg gffipdand ABEdific éﬁxﬁbl?‘tﬂergoﬁ the
an

mal onic acid. In particular, use of acetic aci
same giotips & meittbnied foroheamvefdesarded eMaetypt bevtectiag iwmp R’snay be
.performed by adding such an acid, the product may be
mentigfed 48 pEdered EREPT AMELHBEE AgRl] LrapFEd an $Eyd Aroup are
Jfurification 30 procedures. 11 Thus, the benzyl group
I's reductively elimnated and the nitro group is - _
ThehiGed adlonidiRagca®adtio®f a hitk¢beh$0id a6 A BNAEA Bhirdtdcfd ester
_ point of the second invention. In addition, the sixth
derivafiizent i on, acet ani dopyrrolidine derivative, is

characterized in that it can_serve as .a.starti . e
BEGRSE 11 S BRE PISIaly b BF THERERI N a0 R TR hEpGihe amino acid

prefe

e GANEACTERL O 9 W, SRR 5. B s o

form dsaltr EximpReof edlt dfxhenfrobetzold @it a@tdaade PEhde salts with an alkaline

benzam doacetic acid derivative
metal or an alkaline earth metal, for example, sodium salt. Examples of salt of the amino acid

ester derivative include salts with an iﬁorga_nic acid, for example, hjfdrochloride. Those

- skilled in art could mention other specific examples.

Although the above reaction formula shows reaction of a free acid and a free base as a

representative case, the present invention also includes reactions in which a part or all of the

possible groups in one or both of the starting materials are in a form of chemically possible

salt. For example, the present invention also includes a case in which the staring material is a
salt at the beginning of the reaction and converted to the corresponding free acid or free base -

in the reaction system to be subjected to the reaction.
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represented.by the followng formula. 0 Rls 21 O /NH2
R15 Rls R14 R1 R16 \ RlI4 RO HH R2ION Rls. 0 N
R1 O NO2 Here, the definitions and preferred exanpl es
of R, R13, Rl4, R S and Rl? are as described 10
above. R2' represents an es or- type protecting group,

RRAsAvers Q&A1 BiLHRARNES E(ijﬁe ?Bﬁ@golveﬂ? Esucl® &Rty radStert-butyl

nmenti oned for the above- cribed ester-type

‘ethyl prhet eqd the glkg,ramasteRZypmylvbﬁt sunke as ethnederas qnlef Moo eddmixed

groups. Anong them a nethyl group and an et hyl groﬁﬁ)
solvegh, guchpsefraitusd of Trirlytgtegy] phenandomadnaelsinanbe ewdt sribe

trob d. and d t 15
condfsiod e, BERERu e B S ig IS Sl & | . the

.d1mefg]'1 faﬁﬁf?@[ﬂ v}%‘l}%aﬁ)%'dﬂmfjcfer dr'¥ &fg\éﬁlo e & rATNIQi Sl Rex yRS R diimide,

rivati contain a ¢ oxy group and an”am no
carbogdfrRidpzolé, esdesd cNetoforried Mmdahe tikenferessdror abagicedtiitive such as
Exanpl es of salt of the nitrobenzoic acid derivative
triethylalinerndsatassium carboaateandye WfSéd tomsther. Bis pasticuiack prﬂ%ﬂed that

eart h. met | e
cthy] G519 5P 88 AT NG mai e BOrE B UL DO L@ densing
R S S %?ﬁ%ﬂ% T oot
operafibfer specific exanples. Al though the above reaction

formul a shows reaction of a free acid and a free base -
las“thanmm@p ee odditise e be added in e prerestmodigtiparegting, i negessary.

As suﬁla) g%fu%f ﬁveg ?kg;g%)gl%? e 8?{.‘@ qr%g%% Ice)a ﬁ'J.y ! xg ltl %,:?—Faeft&%%azele and

hydroﬁ?:fu%ﬁmﬁhﬁleaffﬁe b ofnt Q08 f@fusﬁzﬁﬁm £l by lﬁ%iédtbh’ﬁm%@aﬂy, it is
For exanpl e, the present |nvent|on al so 1 ncl udes

more pref@s®l tomssvh5e bh.Oteqeivalear dffighydadey-i 2l3-benzatriasaet - at the
begi nni ng of the reaction and converted to the
Thsriewdlh srantig s paeodustion gethod seprpseated yihe ﬁ%lowe&ﬁorﬂaﬁla
systemto be subjected to the reaction. 12 The
solvent used for this reaction is an aprotic solvent
such as tetRaﬁhydrofuran tert-butyl R15

kg

Hele the deﬁmtlons and preferred examples of R', R13 R™ RY; R and R” are as

_‘ descrlbed above

This step is a deprotection reaction of the ester-type protectmg group. When the ester-

type protectlng group used is a methyl group, an ethyl group, a benzyl group or the like, for

example, the estér can be hydrolyzed with an alkah in methanol, tetrahydrofuran, tert- butyl

| ethyl ether, water or a mixture thereof. As such an alkaline, there may be mentioned, for

ekample, 0.1-2 M-aqueous solution of sodium hydroxide. When a tert-butyl group is used as’

the protecting group, for example, the ester can also be hydrolyzed with an acid.

An example of preferred reactions in combination of the first invention to the fourth

invention described above can be summarized as the following formula, that is, the reactions



ethyl ether .and the Iike, an ester-type solvent such
as ethyl acetate or the like. A mxed solvent, such
as a mxture of tert-butyl ethyl ether and nethanol,
may be used. As the ondensrng agent, there may be
used, for exanple, 1l-ethyl-33(3 5

from ﬂﬁ%&f‘%ﬁé@ﬁ tﬁ?ﬁ@?ﬁﬂ%teﬂﬁﬁ@%&ﬁ %qgoﬁﬂulgyarh%ﬁla eoﬁrbrg?ct 1s further

subje€@d ROthe FtLHEH krestsob bl Yie fofftt QEPfOhEBIR WAL Elal biee.

If necessary, a basic additive such as trrethylanrne '
(compmurdpor cfské ahmve detroihad eompgunde dessaitied mg\@t}r%r/%dfiﬁ pamphlet can
artlcularly preferred that ethyl acetate is used as
be oblaigdh yvent, N, N - di cycl ohexyl carbodiinide is used as a
condensrng agent, and potassium carbonate is used as
a basic additive in terns of convenience in 10
operation. Furthernore, an additive may be added in
t he present production nethod, if necessary. As such
an additive, there may be used, for exanple,
1- hydroxy-1; 2, 3-benzotri azol e and hydr oxysucci ni i de.
The anount added is usually 0.1-1.0 equival ent.
Partrcularly, it is nore preferred to use 0.5-1.0
equi val ent of 1-hydroxy-1, 2, 3-benzotriazole. 15 The-
~fourth invention is a production nmethod represented: by
the followng fornula. R15 R15 R16 R14 Rls R14 H OH -
R210A(N R13 HOA(N R13 RL O NO2 R1, O NO2 Here, the
definitions and preferred exanples of Rl, R13, R4,
R15, R16 and R21 are as described above. This step is
a deprotection reaction of the ester-type protecting
group. Wien the ester- 20 type protecting group used
‘i'sa nmethyl group, -an ethyl group, a benzyl group or
the like, for exanple, the ester can be hydrolyzed
wi th.an al kali in methanol, tetrahydrofuran,
tert-butyl ethyl ether, 'mater or a mxture thereof.
As such an al kal i ne, there may be nentioned, for
exanpl e, 0.1-2 M aqueous sol ution of sodlunrhydroxide.
When a tert-butyl group is used as the protecting .
group, for exanple, the ester can al so be hydrol yzed
with an acid..- 25 An exanple of preferred reactions in
~conbination of the first invention to the fourth



inventi.on descri bed above can be summari zed as the
followng fornmula, that is, the reactions 13 fromthe
first step to the fourth stepinthefollovving :
formula. Wien the product IQ' further subjected to the
reaction represented by theldifth step'in the
following fornmula, one (conmpound A) of the
~above-described conpounds descriggd in WD 99/ 25686
panphl et can be obtained. 5 14 3 HO Nitrobenzoic
acid derivative 0 NO2 Am no acfdyester Oderivative
I\/EOJVNHZ OCF3 The first reacti step. 0O H

"\\ Benzami doacetic acid derijvatve 1N1@g}zglzoga,q1d<§<q11vaW6

-~ 0 N2 N Am i nopyrrol | di ne derq vatfave NH2 + OCF3 N-N
AminoNcid ester l

derivative )J\/ NH
_ . MeO ?
0
‘ H
T
MeO
O Nq,\_
J Benzamidoacetic acid derivative
OCF,

ock, | The first reaction step

0 H
Ho)k/N
o}

N ' NO, :
O\'/NO\NH l ' Aminopyrrolidine derivative
_ _ . OCF4
. O i
: H
ISYsB Y
H
0 NO,

X

OCF;  Acetamidopyrrolidine derivative

ZT

- Anthranilamide derivative

O - NH,

The fifth reaction step

Cor_npound A

O NH,
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| step in the above formuta and the reaction of the fifth step in the above formula are

25

, 99/ 25 t
* chemPRiuf Fetetion et AR fiy b Gy e

H O N0O2 1 ocF3 Acetam dopyrrolidine derivative 0

HN~N N H Ant hrani | arni de derivative O NH2 HN LNWe2

The fifth reaction step HN N N Conpound A N 15

Conpound A, which is obtainzg by the reaction

represented by the fifth step i'n the above fornmula, is

a particularly valuable conpound as a conpound having

good bal ance between 5 chenoki ne receptor antagoni st

activity and properties desired as a pharnmaceutica

ageipduislis hwhials is gbtaihadbypiha kemtokicpfitnsd by tkdifth step in the above

chem cal properties and the |ike, anpng the above-

formylagie pippeiguiedyaivabls campewmidrsd: dompohed paimthtetd hefanggbetween

686, Furthernore reseg%.i vention al so

as@a ;ﬁlﬁ@l@ﬁg@*@l agent such
_ iy ' . C )
sin 0o BSRAAII G 1505 S bR 0SS0l e e
describedpompountl ddtibedlinfthe payplilbesi WOy /xsegpound A,
wherein the reaction of the fourth step in the above
Fustherrnerej e peaserd ineeattion dlse invhulgsie partt yr whelerof det steps imfhe above

: he. fifth. step. j,n the 0 formul a i s perforned.

formiudot Bs 0 el rinedr IR Teonabia Ao TBoM Rod 7 or
t b A TR 1 Wherein the reaction of the

{Méﬂtﬁ)ﬁirlr%?g){%%&%}] t he agg(\i/é] formula, the reaction of the

Methot forsysibedizing bempbovder froliditih sheaasktoh@ tieabitB Btepfn the
the fifth step in the above fornmul.a are sequentially

aboverfapmge Aerpriopmed prstisubseanently the eastion pibthe Sitbotapdn e above

formula is performed.

| .[Method 2 for synthesizing compound A].

Method for synthesizing compound A, wherein the redction of the third step in the above

- formula, the reaction of the fourth step in the above formula and the reaction of the fifth sfep

in the above formula are sequentially performed.”
[Method 3 for synthesizing Compouﬁd Al -
Method for synthesizing compound A, wherein the reaction of the second step in the

above formula, the reaction of the third step in the above formula, the reaction of the fdu_rth .

. "sequ'entially performed.

[Method 4 for synthesizing compound A] _
Method for synthesizing compound A, wherein the reaction of the first Step in the above

formula, the reaction of the second Step in the above formula, the reaction of the third step in

. the above formula, the reaction of the fourth step in the above formula and the reaction of the

fifth step in the above formula are .sequentially perfoﬁned._

Here, 1t is needless to say that processing steps such as a puriﬁcatiofl step, a

~ concentration step and a solvent exchange step may be added between reactions of any steps

- in the above formula in these methods for synthesizing compound A.
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., . acetam do _

 derivaiiyg Tea o A htemei g unityr gk tapEioe T AAR
releln ead be prepared with high '

the S“g%}i. ty?&l‘éﬁ&?@%g%uﬁ?g%@ryn 10 storability because of

Met hod f or synt hesi zi ng conpound A, wherein the
reaction of the second step in the 20 above formnula,
the reaction of the third step in the above formul a,
the reaction of the fourth tep in the above fornmul a
and the reaction of the fif%i step in the above

B¢ aszamploBeetR@didenttivatVoreRBA &F B Bhove-hiRIcRed fifth I:ention may
synt hesi zi ng conpound A] . thod for synthesizing

contagroarpo by Aroupteed eiay foie asaladichemicelly pdwsitld. rigtr estreplej there may

the above 25 fornula, the reaction of the second step

be lllﬁ’%loﬁ%soéll‘}%éalfz@ﬁ’%?l‘é‘}l spgang @ﬁéﬂﬁion of the third step
0B S0 e AR o D

with Biep @uﬁt_@’i trhethab ave f RUsatia SREBIRS gLantd &t JrabiReTat %ﬁ@fén%oerame{
re | a

is needless to say th processi ng Steps suc

' This &satare plsp ipfdwidxtsiapradsdneqge that ponficatiohiathconbsie@tacation can be

- sol vent. exchange step. may be added between reactions
omitteg, vipsh i§ sifble op symbasisan apandwstigl sealea i n t hese net hods
r nt hesi zi.n onpound .A. 16 . The,benzam doaceti c
Lo UGS Bl SPAPTNE o ined st D RERE P B SRy apod
crystalli ﬁé%hﬁ'a@ﬁaﬂ%@éoﬁgf kA RadiFEY ﬁ@%ﬁf&d 84R %E%@iﬁilt B i BNt in
salt if chemcally possi'ble. For exanple, there may
storathlety rrecruis® nfdals i at nomatdmpeprptras Funmarsalid alsmnat viahiagdduk ehat the
Thi.s, coppound shows good crystallinity and

nitro grayH Beugrynd e besgaryyely rpispheinshasresicghstep, which -

isa stglgsii &Xuo‘nﬁ?ﬁée?%%}l?t?l{gyﬂlé Pgn)r(zggé}‘]loﬁpghﬂﬁée ?eg?%c? J{en%gﬁtlllclhnlt)g Namely, the two

cause O

reactid @zt be palf&i@ndarif \bhé 88t fBdin @%@ﬂlggﬁretda_@rtmwﬁ;ﬁioﬁ@&b @rivative,
in the subsequent reaction can be omtted, "which is

- whichg g favatsiden fegms of ptddestic: ¢astsa rsiandibst advahtage dheantfiaeilamide.

rrolidine derivative, rel ating tgegitﬁecie%iﬂ;r(tu?ed for

AgtRbdrlbel Yibede, fHeEnk A6 REIH G dBVAIRE felatitg foSh@fifiR invention
advant ageous that the nitro group in this conpound can

and thp ecetnidapyreniidise daivatedretiting fythelsixtls inyseiinreshovwsgoep crystallinity

e B S P R BB

.- procedu@Gh ieﬁ’cﬂlsoﬁﬁ@s&@erf%ﬁ{ %Iﬁﬁgﬂ dsig.?s,%ﬁclpﬁtsujté\lﬂ?‘g r@?rsnlﬂleﬁmxyan

pure acetam dopyr I'vative,

industfigl\sodle d Fiuther esieameyf prppOttit poafia edtich stdsp@ifdaties should be
advant age‘ -.the anthrani| am de 15 derivative formed is
:

perforgpd goppeamesdticigney oftpupiiention, viekld anéghredfkss and thug Hexibly adapt

i ent

-the proec];éﬁrgs 1h 1n<|11}/st1_'lijaﬁ %QOCfesosring.

‘The characteristics of the above-desciibed present invention, i.e., the first invention to

- the sixth invention, markedly appear particularly in synthésizing compound A

That is; the fourth reaction step in the above formula, which is common to the above
methods 1 to 4 for synthesizing compound A, has an advantage that the benzyl group is
reductively eliminated and the nitro group 1s simultaneously reduced, which is advantageous

in terms of production costs. In addition, it is also advantageous that the fifth reaction step in

' ‘the above formula can efficiently be performed without purification after this one-pot

synthesis. This point 1s characteristic of the second invention.
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t he subsequent reaction wi thout purification. As,
descri bed above, the benzari doacetic acid derivative
rel ati ng to the fifth invention and the

acet am dopyrrolidine deri vat17ve relating to the sixth
i nventi on show good crystal I inity and are obtained

WetiBesthBhthp iitd actidhestehiy tiepdbiond fdrnu S&idH i€ cb@mon to the above
elimnate purification 20 procedures in each of the

methg@ﬂ;&,%ﬁmﬁymbwmg)mmp@pg A, wheldshthe scetamidapyreolidore derivative

L
can rgal%gﬁr%; eﬂjgr ?l:; H]%fl 'pﬂlq efﬁu éreplq%%g@ie %H:o tt%ﬁﬁ&ate%ﬂire and hence

excel 0 GRAGEBSity. NTHiH ﬁbﬁﬁf Tslcﬁbraaél@ﬁﬁﬁo?'ﬂﬁhgﬁrsﬂ' ﬁﬁentlon
characteristics of the above-described present

Fmpmnﬂwsemnd redngiof istep tin thawbotd onmtla, wlkhtihensho fo the
rkedl y .appear particularly i

. _abOV%%?ﬁ ? ﬂl% FOWPHEHEA compgynd; 4, Yl@lﬁéﬂm'ﬁfl%amlfi@%@m #d
: derlvété)\%gv\}h@regx{]ﬁo%tﬁq%%{{g%ﬁE[ﬁ)or rel\ﬁ‘ﬁfeén) ﬂhg fi 1We‘ﬂt1‘619 ﬁ“ﬁgco%gound _

synthesi Zi'ng coirp

also shBwagdyANérgaellihiatnd A aRRBENslyHaRWEdi 1§ berﬁéﬁaféd Wi Migh purity. It
elimnated and the nitro group is sinultaneously

is alsg stdble atitoonhicoiperaturaddihtag exeedlent in stoeabiBtyofSuph papetienenable -

o ot C?téogbﬁﬁﬂ%ﬁgﬁégaqlﬁn 3P 1B BTl g s Qrracterisic
'oftheefﬁﬁfﬂﬂn%@ be performed without purification after

I's one- synthesis. ‘This point i.s characteristic

Sifnilahg, t5€ ﬁﬁé’ﬂ eeacivefttp Qinthe AfoveBeshele Swhibh & ustde thbhbsle method
reaction step in the above formula; which is comopn to -

- 4 for ft)iméheaumgeconmono@ 4, alse pieldsfthy b@yﬁmh@gc@mmgldmmﬁ@fmmmerem R?

el ds the acetam dopyrrol|di deri vat rel at
is an SlpTytFRe RIPIGER'S B LRk WD PG TeBrpiaHdns h‘éwawaand alfo shows

B e e

20

25

30

- It is alpomtleapesatieh peramee zhﬁlﬁéﬁce Scenarhih eBfabilfty. Such properties

storability. This point is characteristic of the first

“enablg foasmit pwificaign ihBersevond redsiios slep ithe @ded ormslaephich is

ornul a,, which is common to the above

Characftr%rfslﬁIS&gﬁ? %ﬁ%%’%? ‘synt hesi zi ng conpound A, vyields

FrH8 thenzaa] igpéﬁﬁﬁﬂl@ tH@feQCtlcﬁlﬁ "fﬂoﬁ?fhe‘fﬁst(s\@\;g kSR 136 &tSp B the
hydrogen atom). relating to the fifth invention. Thi's
above dompoa oah seghaniaih @m@eﬂm@bdommabmﬁnamm @ftd:edures Further, the

advant ageous|y can readily be prepared wth hi
reactigng rfxwthelft)uribst% togthg @ﬂbtsml ip thetaboye Fﬁrﬂ@?c@p@m@ﬂ&@q@ pepgrmed

in storability. Such properties enable

-Wlth()]gg’ug%c?eho&ﬁ‘m?e E51on in the third reaction step in the

TRBRVBIEWIEReifit Rk 8mPRE BE thk: Pr&bRliAFnEbh §¥f_:' described as Examples.

* The other cofnp_ounds of the present invention can also be synthesized with reference to these

examples. From viewpoints of product yields, productibn costs, purity and the like, it is-

- preferred to optimize reaction conditions such as reaction agent, reaction-solvent, reaction

temperature, reaction time, substrate concentration, and the like beforehand. The optimization

can be easily performed by those skilled in the art on the basis of the present description and

‘technical common knowledge, although it is not indispensable in carrying out the present

©invention.
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of the fourth invention. Simlarly, the first reaction
step in the above formula, which is used in the above
nmet hod 4 for synthesizing conpound A, also yields

t he. benzam doacetic acid d? ivative (wherein R2 15
is an ester-type protecting group) relating to the
fifth invention. This conpound al so shows good '
crystallinity and has an advantage that nmaterial wth

Exantplggh purity can readily be prepared. It is also

stable at room tenperature and hence excellent in

‘Ehesprasant mvyl_lticgu\ggﬂl ?ﬁ’%@]ﬂitqdé% mogs,despib witg Byagnples below. However,
urification in.the.second reaction step in the above
the PR MR kP E PR R 8RR "0 St e thi v
[Exarhpé@ption. 20 Fromthe above, for exanple, the
reactions fromthe first steps to the third step in
Synthickie of aleGwe (I-oiumd - foanorsahoehbhainiyopectger f or med
- wWithout purification procedures. Further, the.
reactions fromthe fourth step to the fifth step in
t he above formula can al so be perﬂgc¢%g.‘mﬁthout
purification procedures. In.the follow ng, specific
e described as
the present
h reference to
product vyi el ds,
e, it is
condr®i ons such as

exanpl es of the present inventiop~a
Exanpl es. 25 The ot her corgound
i nvention can al e®OCYNt IMNSI z¢
these exanples. From vi [
production costs; purity and 9
preferred to optimze reactior

TEL SBaPEeR el R LT SRl pAT R e 000

mL). e (vBR ddake gRefe e dsted] llfﬁlr&ﬂﬂéﬁﬂez@tm ), NS@an be

easily. performed by those skilled in the“art on the
dicyclobsiycanhodiinadp(eSgt anddsloydrty- b, etz biatde hpdreial(5.67 g). After
n know ed it is not. indispensable

: commo Ee, aItho%gh ) n
. that, nekgssimyfgriapgte; (h bS8 g vén added ppd the repctiopgvaserigipg | ogkatpaeC for 2 h.

sent 1.nventi

After\%fie %ggioanlﬁg \éeeg t(%(g %%x\a!a:glgg\;a%\c}gg ?t%f) itt]?e:r%%(ifugonrrpntrsglugl%tn;f‘ziitelzr(i) afl] was

 filtereH SAHAH Wdtéf (EQ%E)ﬁNzlisrh@&@d RXRIRItRSe foP séfaxaon Thdbreanic layer was
y ' :

Synt hesi s of nmnet . )
washe@ 2vith 4 saduratedraighéans salreoi 0P melhzefsodim)eletragen ca®OrSe and the
' MeQOCI - -

) , N . .
~organic solvent was evaporated to obtain the title compound (12.90:g).

'H NMR (200 MHz, DMSO-dg, TMS standard): § 3.35 (s, 3H), 3.69 (s, 2H), 4.06 (d, ] = 5.8

1z, 2H), 7.57 (brs, 1H), 7.73 (dd, = 2.6 Hz and 1.2 Hz, 1H), 8.23 (d, J = 9.0 Hz, 1H), 9.33 1,
J=5.8 Hz, 1H) | | - |

[Bxample 2]

" Synthesis of (2-nitro-5-triflucromethoxybenzamido)acetic acid

OCF4

| H
- HOOC. N
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0 N2 2-Nitro-5-trifluoromethoxybenzoic acid (I1Q 53
g) was dissolved in ethyl acetate (200 10 nlL). Here
wer e added gl yci ne nethyl ester hydrochloride (5.79
g), N, N dicycl ohexyl car bOdH mde (9.52 g) and.
1- hydroxy-1, 2, 3-benzotri azote hydrate (5.67 g). After
1Rak (ﬁﬁ%ﬁhﬁfﬁo?@ﬁ&ﬁdi@%@nx@ﬂﬂd Seethre g@% @%Qﬂxﬁﬁﬂze& RPtert-
reaCtion was carried out at 25C for h.™ After
buty! messioyt iethiey (20atrel) Qo iy sobasoradded atyeeos sutidre(3 9.8 mL) of sodium

reaction, insoluble material was filtered off and
hydroyggeayas(adgedn A ftorike madean ves ReABTHR] traew tergperature for 2 h, water

0 S B e AR 4 e i
(25 ity WaQ98dkd 16 ?E&gﬂtﬂeecr?s'ﬂgs t\l}}ﬁch %&%h@a&f’w ﬁﬂfatﬂ’i@%)) 0bta1|1_1| the title

evapor at ed btain the title conpound

.compNM%l((SZSQ YWMHz, DMBO-d6, TMsS. standard): 8 3 35 (s, 3H),

, 9043 %406d3=58m2,757 brs,
HNMH)@O Mz, (ol 3ls, TS stapgardh @ 3196(dHE = 538z, BB 56 4dd, § =2.6

Hz angynq e, 377 98 38, {y, 82373 PES:01E, 170, 4 FATPES P, 1)

(2-nitro-5-trifluoronmet hoxybenzam do) acet| c acid OCFB
H HOOC~N 0 NO2 19 Met hyl .

[Exan{2e B] t ro- 5-tri fl uor omet hoxybenzami do) acet ate (6. 18 g)
was dissolved in tert butyl nmethyl ether (200 ni) and

) Synthesis efrathyldanitre-aritiflporompthayyheszamidalagetaien (39.8 i) of

sodi.um  hydroxi de was added. ‘After the reaction was
performed at roomtenperature for 2 h, water (100 ni)
was added for separation. To the a§¥efus | ayer
separated, 2 M hydrochl oric acid 525 nL) was added
to precipitate cryst whi ch werexgol 1 ected by
filtration to obtain hetltle onmpoynd (5.52 g). 'H

NMVR (400 MHz, CDC13M 1's3.96 (d J=
5.8 Hz, 2H), 7. P a7 0. U 11-1),
7.71-7.78 (m 1 822(d . 9.22 (t.
') = 5.8 Hz, 1H) o

2-Nitro-5- trlﬂuoromethoxybenzom acid (6.47 g) was dissolved in ethyl acetate (130 mL).

Here were added glycine ethyl ester hydrochloride (3.96 g), N N'- dlcyclohexylcarbodnmlde

. (5.85 g) and 1-hydroxy- 1,2.3 benzotrlazole hydrate (3.94 g). After that, potassmm carbOnate
.- (7.12 g) was added and the reaction was carried out at 25°C for 2 h. After the reaction, water . .

(60 mL) was é_dded to stop the reaction, insoluble material was filtered off, and water (50 mL)

was added to the filtrate for separation. The organic layer was washed with a saturated

_ ‘_aq.ueous solution (100 mL) of sodium hydrogen carbonate and then the organic solvent was:

'evaporated to obtam thé title compound (8.66 g).” .
U NMR (200 MHz, DMSO-d;, TMS standard): & 1.33 (t, J 7.2 Hz, 3H), 6 4250, J=52
Hz, 2H), 6 4.27 (q, J = 7.2 Hz, 2H), 7.27 (br, 1H), 7.39-7.43 (m, 3H), 8.18 (d,J=52 H-z, IH) '

[Example 4]

Synthesis of (2-nitro-5-irifluoromethoxybenzamidolacetic acid



10

13

20

10 [ Exanpl e . 3] Synthesi s of et hyl :
(2-nitro-5- trlfluoronethoxybenzan1do)acetate oCF3 O
H EtO- ONO2 2-Nitro-5-trifluoromethoxybenzoic acid
(6.47 g) was dissolved in ethyl acetate (130 nL). 15
Here were added gl yci ne et ester hydrochl ori de
(3.96 g), N, N -dicycl ohexyl car bddGhd de (5.85 g) and
1- hydroxy-1, 2, 3-benzotriazol e hyfirate (3.94 g). After
t hat, potassium carbonate (7. g) was added and the
reaction was carried ouf, at 23 2 h. After the

reaction, 0 nL}iwas @ o stop the
reaction, i nsEIIrQIQ i

ltered off, and
water (50 nL) was added t iltrate for
separation. The organic | ay shed with a
saturated 20 aqueous sol ut| on (1

2mL) of sodium

L e A

. methyﬂ\lMRel( @@QnM‘%:d tOMBs sl ation] M8 18t aa0etak ddintisn éS BBmf Y of sbdﬁnn :

7.2 Hz, 3H), S$4.25 (d, J 5.2 Hz, 2H) 4. 27 =
hydrogidg wdg ad@d) Affer 2 ehetions, peﬁfoﬁged?amaor(l mqmmmre&"on_g h water

- (10 m@“’ﬁ% %qd&g §0rtSFP?rP%§? omﬁﬁ[ R 4%@%255 34 ﬁxfi%adﬂeﬂc acid
.72 D oy MIHR uoroﬁ%*%ldxw Shygincabs e APl oo e

title covMagouli§6.@7gRd in tert- butyl met hyl ether (15 nL) and
to this solution, a 1 M aqueous solution (5.95 nL) of

"H NMR @2 Hey BMSQ-de TS steadard): 5 9e(d, § Feb-§ HactHo . 5hddd, = 2.6

bz enf 8 S4TED 761 R80 dtoh 22 1 S0 b P 818%?'1)1{)

separated, 2 M hydrochloric acid

| [E_xemple 5]

Svnthesis of methyl 2—11itro—5-triﬂuoromethovaenzamido)acetate_ .

OCF,

| O NO,
© 2-Nitro-5-trifluoromethoxybenzoic acid (20.00 g) was dissolved in 'tetrahydroﬁlran _(4'00‘-
‘mL). Here were added l—hydrofcy-1,2,3—benzotriazole hydrate (12.20 g) and N,N'-

~ dicyclohexylcarbodiimide (18.08 g). After that, glycine methyl ester hydrochloride (11.00 g) -

" and potassium carbonate (22.01 g) were added and the reaction was carried out at 25°C for 3

h. After the reaction, insoluble material was filtered off to obtain a tetrahydrofuran solution

containing the title compound.

[Example 6]

Svnthesis of (2-nitro—S—triﬂuromethoxybenzamido)acetic acid
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(3.72 nL) was added to precipitate crystals,. which
were collected by filtration to obtain the title
compound (0.87 g). 'H NI\/R (200 I\/Hz, DMSO- d6, TMS
standard): 6 3.96 (d, J ?H 2H), 7.56 (dd, J =
2.6 Hz and 0.8 Hz, 1 H), .78 (m 1 H, 8.22 (d,
J =9.0 H, 1 H), 9.22 (t, J 5. @fs 1 H 10 [Exanple
5] Synthesis of nethyl
(2-nitro-5-trifluoromethoxybe
MOOC, N YJ O NO2 15 2-Ngtro-5
acid (20.00 g)4 @?Cdl ssﬂved
‘nmL). Here were a Nt hyd -2, 3-benzotriazol e
hydrate (12.20 g) and N, N | di cykl ohexyl car bodi i ni de
(18.08 g). After that, glyﬁﬁne meDhyl ester
hydr ochl ori de (11.00 g) ‘and potassi um carbonate -
T2Re Gtrabydrabra sedati (@0Q nil) eontetmartg methy\le@ -gaet ed out

wriflucperp ey b AE A P A AP BT L SHPRE . 80 éﬁ%ﬁﬁ%\saetw%(m
mL) 0 ?ocgyﬁﬁl%ﬁ?dro%gdec\?ﬁta%dgd nﬂﬁ&htﬁe téa&tlcﬁr &Qﬂ%%b%ed Lt":r)omleﬁperature

for 2 K, Zhdbrighnde Solbédt Mrad cop®RhRaxy beD et th)aa Ryl the2 €26 AL) was added
}&FS- ng HOOC~-N O NO2 To the tetralﬁgdrofuran sol ution :

here f@r@parﬁﬁc)’n guhthahquegs }wtﬂwﬁs qolleeted.r 6o an aqueous layer, 2 M
oty SSAPAPL AP RenERT do)scet et ot ynsdn SXaIBL,
0 e r d
s YHIOLLAR MO A0S gl e RIS OD R ohe0,
comps@dcentrated and tert-butyl nethyl ether (200 nL) was

added here for separation and the aqueous Iayer was
col l ected. To this aqueous |layer, 2 M -

[Example 71

arngdo) acetate OCF3
uor omet hoxybenzoi c
etlr ahydr of uran (400

- Synthesis of (R)-3-[2-( 2—nitro—S—triﬂuoromethovaenzamido)acetamido]—1 —BenZylpyrrolidine

| | - OCF;
' o)
H
N N
e N
H o
NO,

To the ethyl acetate solution (400 mL) containing 2_—(2—ni.tro—5-

: triﬂuoromethoxybenzamido)acetic acid obtained in Example 6, were added (R)-1-benzyl-3-

aminopyrrolidine (15.34 g), l~hyd1'oxy-1,2,3'-benzotriazole(1.22 g), l-ethyl-3-(3-

.. dimethylaminopropyl)carbodiimide Tﬁydrochloride (16.68 g), and the resultant mixture was

stirred at 40°C for 4 h. After the reactioﬁ, water (200 mL) was added to stop the reaction and
water (200 mL) was added for separation. The organic layer was washed with a saturated

'aqueous solution (300 mL) of sodium hydrogen c'arbonate and dried over anhydrous sodium

" sulfate. Aﬁer the drying agent was ﬁltered off, the ﬁltrate was concentrated under reduced -

“pressure to obtain the trtle compound (33 39 o).
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hydrochloric acid (59.7 nL) was added to precipitate
crystals, which were extracted by adding ethyl
acetate (400 nL) to obtain an ethyl acetate sol ution
cont ai ning the title conpdﬁpd 10 [ Exanpl e 7]
" Synt hesi s of
H NNIR)(260 M4 DMSOLR; “5Mlesltafn|docg<ﬂmhjqu593ﬁm ZIEH§1 ﬂQIaJPﬂ gﬂﬁ a9,

o] -1 -benzylpyrro i di ne
2.22-2 12 (mt Hly), 3dBeb AL, §C76lﬂdl]@ﬂ5 8400 2Hi).)4. Qﬁ}r%tlaﬁl (m,rl@I) 7. 10—7 24 (m,
e - 2-(2-nitro-5-_trifl uoro benzamdo acetic aci
SH), 7&-&&%’%&61 ilhl?EZcéhpﬁ @7 @n. | 8%%41&@?%)?121 Hbr?zlﬂ (dgl = 3t 1H),
Lo d| ne (15.34
8.95 (? hyd?%f;%y , 2, 3- bénzot ri g)zol e (1.22 g), 1l-ethyl-3-(3-

di net hyl am nopr opyl ) car bodi i m de hydrochl oride (16.68

g), and the resultant m xture was stirred at 40C for
[Exam@ldwi%] After the reaction, water (200 nlL) was added to
stop the react| on and 20 water (200 rTL) was added for

SR B3 dR-Crpigo-Srinfeoiemed Hipx) benzamidedacatamadgnl -henzylpyrrolidine

sat ur at ed aqueous. solution (300 nL) of sodi um
~ hydrogen carbonate and dried over anhydroggpodi um
~sulfate. After the drying agent was filtefed off, the

f||trate

- MHz, DIVBO I\/ISsNand d)
1.91-2.12 (v

3.76 (d, J.=58Hz 2H) :
7.10-7.24 (m 5H), 753754(m 1Hy

22 %égl\htlg g tgglglg{omejﬁo gelgagﬁdo%%m %Cl% é(lg%é vgif 8chssolved in eth}d

acetate (200 mL). To this solution, were added (R)-1-benzyl-3-aminopyrrolidine (7.76 g), 1-

hydroxy—1,2,3—benzotrlaz,ole (0.54 ¢) and 1-ethyl-3-(3-dimethyaminopropyl)carbodiimide
hydrochloride (8.44 g), and the resultant mixture was stirred at 40°C for 4 h. After the

réaction, water (100 .mL) was added to stop the reaction and water (50 mL) was added for

separation. The organic layer was washed with a saturated aqueous solution (200 mL) of _
- sodium hydrogen carbonate, further washed with a saturated aqueous solution (200 mL) of

. sodium chloride and dried over anhydrods sodium sulfate. After the drying agent was filtered

off, the filtrate was concentrated under reduced pressure to obtain the title compound (17.56
2). _ | | | :
1H NMR (200 MHz, DMSO- -ds, TMS standard): 5 1 A3-1.59 (m, 1H), 1. 91——2 12 (m, 1H),

2.22-2.62 (m 4H), 3.48 (s, 2H), 3.76 (d, T = 5.8 Hz, 2H), 4.09-4.13 (m, 1H), 7.10-7.24 (m,
5H) 7.53-7.54 (m, 1H), 7.61-7.67 (m, 1H), 798(d J=7.2 Hz, 1H), 8.13 (d J 8.8 Hz, 1H), -
8.95(t,J=5.8 Hz, 1H)

[Example 9]

Synthesis of (R)-3-[2-(2-amino-5-trifluoromethoxybenzamido acetam'ido
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Synt hesi s of. . : :
(R -3-[2-(2-nitro-5-trifluoromethoxybenzam do) acetam d
ol -1-benzyl I pyrrolidine OCF3 ON H ONXR2 10
2-(2-Nitro-5-trifluoroneth benzam do) acetic acid
(12.34 g) was dissolved in ‘&thyl ac%t&[_e (200 nL). To
this solution, were added 3

(R) - 1- benzyl - 3-am nopyrrolidine (7. , 1-
hydr oxy-1, 2, 3- ben iazdDe (0,54
1-et hyl - 3-(3-dingt hyam no m de

hydrochl ori de (8. gywNand 3
stirred at 40C for 4 hyAfter 't hie action, water

(100 nmL) was added to stop the r@act Nifp and water (50

nm.) was added for 15 separation. The organic |ayer was .
Ria1ob @AW hwas adfiedhiad 6% natj v nsartoni(8a0@ew ()35 (onitro-

s woR SRR SRLAPIR 5 PO RE RS RH] Br aoteaid

(2.46 &l1; Qreiqgﬁfaﬁﬂﬂb%j; eahcRere, BRMYARRH NS Stkddnt SUPE 83rS h while
After the drying agent - was filtered off, the filtrate

| hydrogersgaonsentded tiaduginthe reace o syastbnpr Esstenetidncobitioaiobtaited was

title compound (17.56 g). 20 'HNWR (200 MHz, DMSO- d6, o
filtereg figosghnm erlitepad anditha Bltalwag egncqntyatedungier sedyced prpssyg)to obtain

e GG T Pk TR e el

neutraﬁ%tiq]ﬂ'ﬂl_d efrfdiof, 67 (m 1H), 7.98(d, J =7.2 Hz, 1H),
8.13 (d, J =8.8 H, 1H), 8.95 (t, J =5.8 Hz, | H)

"H NMEB (PESs, DMFO ST Hestmdad): § 1.50-1.63 (m, 111), 1.84-2.01 (m, 1H),

o A Y PR T 5

4.08—4.21 (m, 1H), 6.65 (brs, 2H), 6.76 (d, ] = 8.8 Hz, 1H), 7.17 (brd, J = 8.8 Hz, 1H), 7.55 (4,
J=2.2Hz, 1H), 8.16 (d, ] = 7.0 Hz, 1H), 8.57 (t, ] = 5.5 Hz, 1H), 10.73 (brs, 1H)

{Example 10]

Svynthesis of ( R)-3-[ 2-(2—amin0-5-triﬂuoroxh_ethovaenzmido)acetamido]Dvrrolidine

OCF;

- Ethanol (54 mL) was added to 10% palladium on carbon (0.50 g) and (R)-3-[2-(2-nitro-
5-trifluoromethoxybenzamido)acetamido]-1-benzylpyrrolidine (5.00 g). After 60% nitric acid

(1.63 mL; 2 equivalents) was added here, the mixture was stirred at temperatures from 30°C

to 60°C for 3 h while hydrogen gas was passed through the reaction system. The reaction
solution obtained was filtered through a celite pad and the filtrate was concentrated under

reduced pressure to obtain the title compound (5.06 g} as dinitrate salt.

[Example 11] -



Et hanol. (54 . rrt_) was added to 10% pal | adi um on car, bon
(0.50 g) and (R -3-[2-(2-nitro-

5-trifluoronmet hoxybenzari do)acet am do] - 1- benzyl pyrroli .
‘dine (5.00 g). After acetic acrd (2.46 nm; 2

equr val ent s) was added here2 the m xture was stirred

Hgh

was f||tered through a celrte pad and the filtrate
- was concentrated under reduced pressggg to obtain the
title conpound (4.35 g) as diacetate saFt After that,
the free base was obtaine . i, zation and :
extraction. 'H N M5 standard): 8
1.50-1.63 (m 1HN 20 1.86 (s, 3H),
2.60 (dd, J = 4.8 , X 75301(m 3H),
3.77 (d, J:55H22 : 21g1 ,665
(brs, 2H), 6.76 (d, J = 8.8 Hz, | 17 brd =
Ehﬁol—lﬂ 078 IrJ)L) Wasﬁﬁdécﬁto 5% pailathﬁn iz ,carbbbt (5 §) a]rﬁ (RQLS [:L (2-nitro-5-
1

triﬂuotrcgggqh%)@eg;ﬂmti@a@ﬁpﬂ@};il @eg@yl]e)m)'ohghqez(_l 00 g) The(rggultant 1|t_1?xture

5
._ was stmfe% at@éf rg IHWEW\LB)?? ! ho a%%%% %g]&s(éi %lﬁgt?rﬂrth % geir ﬁ{rsryo gt and

10

15

20

then 6(@%;3@@1& é&lcﬂ-g%’@ﬁtl @Qcﬁtﬁ%&ﬁs)c\ﬁr{sbdgﬁec( HhcPlle Six@RGwas stirred at 60°C

tro-.

for 2 I6-Thei r&hcumnmnhrtlhmmbtamedm didtyed ehranglde telite bahtoydbain notate salt

dine (5.00 g). After 60%nitric acid 20 (1.63 nL; 2
OfmeEHEF%P%‘HXdﬁaﬁéglaﬁalé‘eﬂ)lﬁ&ne the mixture was stirred

‘at tenperatures from30C to 60C for 3 h while hydrogen

gas was passed through the reaction system The
[Exmﬂp&apg]r on solution obtained was filtered through a

ceI | te pad and the filtrate was concentrat ed under

: dini rat e sal t. 25[ Exaan e 11] 24 Synt hesr s' of
3-ylmatigg IdMS ani no-5-trifl uor omet hoxybenzamni do) acet ami d-
o] pyrrolidine CI:FS ' :

To the ethanol solution ,(1070 mL) containing (R)—3—[2—(2-ami110—_5—\ .

. -triﬂuoromethoxybenzamido)acetarhido]pyrrolidine nitrate obtained in Example 11, a2 mollL

aqueous solution of potassium carbonate (118 mL; 1.1 equivalents) was added and the

mixture was stirred for 20 min. Next, the bath temperature was slowly increased upto 70°C -

under reduced pressure to remove 580 mL of ethanol. After -thet, toluene (2.1 L) and 6-

- “methylgramine (44.4 g; 1.1 equivalents) were added and the mixture was heated with stirring

25

under reduced pressure in an oil bath whose temperature was 100°C. When the temperature

of the reaction solution reached 80°C, the bath temperature was increased to 120°C and . -

_toluene (500 mL) was added to the reaction solution, this solution was heated for 8 h and then

the reaction was stopped. After the solution was gradually cooled down to 100m temperature,



O HN-N~N  H.O NHz Et hanol (1070 nlL) was added to 5%
pal | adi um on carbon (5 g) and (R -3-[2-(2-nitro-5- 5
trifluoromet hoxybenzaniido)acetanido]-1-benzyl pyrrolid
ine (100 g). The resultant n1xture was stirred at 20C
for 8 h while hydrogen gas s passed through the

water (§ é}ﬁtw Q4 e?mtheglggmare%g ﬁﬁe/ﬁ R Gin @4 guﬂr? I%rkrg ésgfs;talg

equl va ents m xture was s

obtaifdiiGvert 0blletidd. willh@ céraRibhioRpaelodt Thélci9hhidweeswward with toluene
filtered through a celite pad to obtain nitrate salt

(500 wi.) e waiet (Sé)Omh);mldrtblera@@rat d0Hanohigle vaoit food dagOio obtain the

- ﬁﬂec%ﬁyogﬁ{éo%ékgﬁg S#?ﬂ uoronethoxybenzanl|do)acetam

10

GBI ST VAP e i,

- 2.28-c0mt(@, DHNG. IR)s; $], 2:5622 @9i(A028),13.33 ﬁs 2H), 3.75 éd J=5.9 Hz, 2H),

trlfluoronethoxybenzan1do)acetan1do rrolidine

| -4_06~|4|2|t2r(m éHazl%@ﬁ (hesd 2Hp, - @@@ge 91%1{2313)8659/@ ] afidtydH), |
' S carbona ,
712303 BhsT el i gﬂﬁ?ta 20 g COICEL
tht t
_ 851(E°f g@mqual\lﬁy%@g%ﬁa enmperature was sl owy |

I hcr easéed under reduced pressure to

renove 580 nL of ethanol. After that, toluene (2.1 L)

and 6- nethylgramine (44.4 g; 1.1 eqU|vaIents) wer e
Industii@blddplasadiilithe mi xture was heated with stlrrlng under

uced .pressure . i.n,an oil th whose te ai ur e.was
%37 A ERCE R aGd ATV Y @d ¢ 2¢9midgpatoli sdt&ﬁﬁ?mfﬁ% of the

R B o LA SRy

method® bfhe @reseritih ®ensioh yidvide 1m&n&ﬁaﬁeeﬂ3rfp@ddu8in@ paRghdceercaRb
"~ the reaction was stopped. After the solution was:

gradually cool ed down to roeomtenperature,



25 water (I L) was added here, the m xture was
stirred for 30 min and slurry-like crystals obtained
were collected with a centrifugal separator. The
~ crystals were washed with toluene (500 ni) and water
(500 nL) and then dried at Cin high vacuumfor 2
days to obtain the titlegucoupound (103.48 g) as white
crystals. 5 'H NVWVR (200 MHz, DVBO d6, TMS standard): S
Whatlsd&i—niedﬁ&(m I H, 1.99-2.15 (m 1H), 2.28-2.46 (in,
- 2H), 2.37 (s, 3H), 2.56-2.69 (m 2H),:3.33 (s, 211),
1. A prglugigon @ei;hog oﬁawcetaglﬁﬁopyrzplﬂme@egzat(\m or ;@H)alt thgred comprising
thesepgiosigd trgSepb b ilge Toffouseg Forlgr 1 %3'2 671 b 1iy),
7.52. (d, J = 2.9 Hz, 1H), 8.04 (d, J :73Hz, 1H),
8.51 (d, J =5.9 Hz . IH), 10.73 (brs i
" Industrig Appl i cability The henzarR'
.derivat and/the acetam dopyrreiidi derivatives
. .

of the seni_i e\ﬂ_ﬁmonﬁ o ergiedi at es
for phar rraceutl cal s rther; t prioducti on net hods
of the present invention provi d@ i nPer ez ates for.

" produci.ng phar maceutl cals. 15 26 CLAIMS Wat is
claimed is:" 1. A production nmethod of an
acetanm dopyrrolidine derivative or a salt tdereof

canprising the reaction step repr eser}_%?ﬁ b §e4
follow ng fornul a: | Rls Q’glNH 2 R1
0 NO2 Rl RI6 Rl4 N

: wherei‘n R’ represents la hydrogen atom ora Cl—C6 alkyl group and RB, RM, R and R'®each
represent independently a hydrogen atom, a halogen atom, a C;—Cy alkyl group, a C4—Cs
alkoxy group, a hydroxyl group, e Cl—C6 haloalkyl group or a C;—Cg haloalkoxy group,
excluding a case in which all of R, RM, R and R'6 are hydrogen atoms at the samie time;
wherein one or both of the aminopyrrolidine derivative and the benzamidoacetic acid |

derivative used as the starting materials may be in a form of salt.

2. A production method of an acetam1d0pyrrohd1ne derivative or a salt thereof compuslng

the reactmn step represented by the follomng formula:

' R15

R16 R14
©\/ : : ~ I N |
_ N N/LH/N R12
_ : H R

O NOy-

o RS
' _ : R16 R4
N D\ 7 H
W N)H/N s
o | "R 0 NR
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O oNN)chS HRL ONX® 5 wherein R represents a,
hydrogen atomor a Cl-C6 al kyl group andR13, Rl14, R 5
and R16 each represent independently a hydrogen atom
a hal ogen atom a Cl1-C6 al kyl group, a Cl-C6 al koxy
group, a hydroxyl group, a -C6 hal oal kyl group or a

: Ik : clauding 1N h 16
wer R 8 Al M BRI R L
represeafiRdépeiBentlOa MRS @inutane: Ieflogtadortfa CPEs alkyl group, a C;—Cs

am nopyrrolidine derivative and the benzam doacetic
alkoxggraip, abydreayl grevny gébl @s halpakyh grewn erp. GatCahiabiabomngrave,

in a form

S od on t hod of an
excluding @ gasedy }l?lbﬁ!laf Re: ﬁ“ H@@ hgf'f TOge AP RS Al same time;

wheréﬁ% W%ﬁ&%@?o@&ﬂa1&1%9&&91\%%@5?@%1%%)4 ﬁﬁ;ﬁﬂé ?%té?}?éll é%? 83 ﬁ&form of

isalt. RI5 ORlIs R14 / H\-NA/N R13 H 15 R1 0 NH2 27

wherein R represents a hydrogen atomor a Cl-C6 al kyl
group and R13, R14, R15 and R16 each represent

| nde endently droge ato al ogen ato
. APRGRS g o Seat SRR FES’LFG“V Biya Ry theg agmptlsmg

N the regctlg'?l @ pé}lr&% LKA %e\?\lh%ﬁoﬁfngﬁf)ﬁ]r?lga hal oal koxy group,

case R13, R14, R15 and R 6
are hydrogen atons at the sanme tine; 5 V\herel n the
acet am dopyrrolidine derivative used as che st artl ng

materlal may belnaformof salt R16
- : ~ N C “NH; HOJ\(

" wherein R represents a hydrogen atom or a C;—Cg alkyl group and R, R* R'® and Reach

repfesent independently a hydrogén atom, a halogen atom, a C1—Cg alkyl group, a C1—Cs |

alkoxy group, a hydroxyl group, a C,—Cg¢ haloalkyl group or a C;—Cs haloalkoxy group, -
* excluding a case in which all of R™?, R, R' and R are hydrogen atoms at the same time;
" wherein one or both of the arriinopyrrdlidine deﬁva_tive and the benzamidoacetic acid

derivative used as the starting materials of the first reaction step. may be in a form of salt.

4. The production method according to any of claims 1 t(_) 3, wherein R! is a hydrogen atom.
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3. A pr.oduction nethod of an acetam dopyrrol. di ne
derivative or a salt thereof conprising the reaction
steps represented by the followi ng fornula: R15 Rls
R14 \ N~NH2 HON R13 RlOI\%RlS Rls ORl4 N~y N
RI3 RL O N® RI5 RIs Rio 20/ RHRL 0 NH2 10
wherein Rl represents a hydrogen atomor a Cl-C6 al kyl
group and R13, Rl14, R15 and R16 each represent

5. Thdependenthethal hyedagen 2ay oftlagndielogeheaiomy Brebf 68, R,

s alkyl group, a C]-C6 alkoxy group, a hydroxyl group,

R argl RT-agshydadgsalakams. gr oup or a Cl- G6 hal oal koxy group,
excluding a case in which all of R13, R14, R15 and R16
are hydrogen atons at the sane tinme; 15 wherein one or

6. ’@gat nlgl'g?nﬁcg%ﬂ %e@lﬁgd%eé/rrg{n%gb 06 AG5LELA! %E?Ra g Ry h?(drfagen

dacetl c aci erivative used as the start
atomgraterials of the first reaction step may be in a form
of salt. 4. The production nethod according to any. of
claims 1 to 3, wherein Rl is a hydrogen atom 28 5.

he productign net hqd according, to. any.of clai to
7. e HRREPR AR Ea g KA ORISR IhCREG hRalkoxy group.

hydrogen atons. |5 6. The production nethod according

to claim5, wherein R13, R14 and R16 are hydrogen :

8. ‘BeQfBduction method according to claim 6, wherein R'? is a trifluoromethoxy group.

9. A production method of a benzamidoacetic acid derivative comprising the reaction step-

represented by the following formula: ,

O

; ' 15
R15 - )k(NHz R
W RO R R4

R e

R" O NO;

‘wherein R} represents a hydrogen atom or a C1—Cs alkyl group; R13, RM R and R'® each

represent independently a hydrogen atom, a halogen atom, a C1—Cs alk'yl groﬁp,.a Ci—Cs

' ~alkoxy group, a hydroxyll group, a C;—Cg haloalkyl group or a C;—Cg haloalkoxy group; and

20

R represents an éstér—type protecting gfoup, excluding a case in which all of R RM RB

and R'® are hydrogen atoms at the same time; wheréin one or both of the nitrobenzoic acid

derivative and the amino acid ester derivative used as the starting materials may be in a form

of salt.

10. A production method of a benzamidoacetic acid denvative or a salt thereof comprising -

' the reaction step represented by, the following formula:
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7. The :producti on nethod according to claim,6, wherein
R75 is a Cl-C6 hal oal koxy group. 10 8. The production
met hod according to claim6, wherein R15 is a
trifluoromethoxy group. 9'5? production nethod of a
benzam doacetic acid derivati ve conprising the
reaction step represented by the follow ng formnul a:
luO R15 NH2 R1I5 R14 R210V 11 7 R14 R O HO7, R13
RRZION R13 O Ng& R1L O NO2 15 wherein Rl repiggents a

hydrogen ateg o Cl- C6 al kyl group; R]]%n )
and R36 ea ppesent i ndependendy a FeH " at om
~a haljpgemlat o Cl- Co—atkyP~group, . a Cl- al koxy
groyp, e #t gsBup, a Cl - df%\%al , OUPROB a
Cl-C6 0 group; and I'-220§| reprgse

ester-t'ype 2 | ng group, excludi
all of R13 R14 R15 and R16 are hydrogen atons at the
same tine; wherein one or both of the nitrobenzoic

acid 20 derivative and the am no acid ester derivative

' ‘Wherés'ﬁz IR? 1'&:?_%5%1?@ ayBfdob N GoRBLE] C RIS BY oRBp! RIPER FORM 1n@TR 16 each

A production net hod of "a“benzam doaceti c
represeai iddelenhismly aleydosgen asah ta Haleeaatons anP-Cs iakkgl gtobp, a C—Cs
reaction step represented by the followi ng fornula: 29
alkoxRgBUR) & h e x FeaouR] 8 Gri'%s hatealkylgroprrE3: CF‘—W% Ralqalkeny proup; and

R R el PR B Ba SRR R e v

and RE8eOLy 16 LAGHE od RAERENGRRt | Y a hydrogen atom a
| hal ogen atom a Cl-C6 al kyl group, a Cl-C6

11. A production method of a benzamidoacetic acid derivative or a salt thereof wherein a .
step comprising the reaction step according to claim 9 is performed and subsequently a step

comprising the reaction step according to claim 10 is performed.

- 12. The production method according to any of claims 9 to 11, wherein R is a methyl

- group or an ethyl group.

15

20

25

'13. The production method according to any of claims 9 to 12, wherein R' is a hydrogen

atom.

" 14. The production method according to any of claims 9 to 13, wheréin any three of R2 RY,

"RY¥and R ‘a;rre hydrogen atoms.

- 15. The production‘ method according to claim 14, Wherein RE,R™and R'S _ére hydrogen

atoms.

16. The production method according to claim 15, wherein R'%is a C,—Cg haloalkoxy group.



al koxy :group, a hydroxyl group, a Cl-C6 hal oal kyl,
group or a Cl-C6 hal oal koxy group; and 5 R21 -
represents an ester-type protecting group, excluding a
case in which all of RI3 R4 R15 and R16 are hydrogen
atons at the same time. 11.°%h producti on nethod of a

17. PEOGRILIRAGRIAGI REbRAHAED kAL 1¥EwRkefh BAkda diIRbRR ethoxy group.
wherein a step conprising the reaction step according
toclaim9 is perfornmed and subsequently a step 10

conprising the reaction step according to claim10 is
18. persdyechenmethed of pe-prokiueeic eridmstinatyeas 65rld theteof sorpaysing the

of clains 9 1 erei 1is a nethyl group or
rmmugﬂS@PE?FB%W%EEY%T%R§@Vm¥ﬂ§”€%8duction net hod accor di ng
to any of claims 9 to 12, wherein RFss a hydrogen
atom 14. The production nethod acgording to any of
claims 9 to 13, wherein any thre¢ R1I3 R4 RI5 and
R16 are hydrogen atonms. 20.1p. oduction nmethod -
according to claim 14, whereln R14 and R16 are
hydrogen atons. 16. The prod et hod accordi ng
to claimi15, wherein R15 is a“Cl- “Ral oal koxy group..
25 30 17. The proQuction method; according to claim
15, wherein R' is tr%&#uoronet oxXy group. 18. A
producti on net\&g o 2-ni trobenzoi c gggd derivative
or a salt thereof conprising the reac i on step
represented by the follomﬁqg fornul a; 3 HO O N

O~NH2 MO I OCF3 O ,JL\/,H
N
- : MeQ™

O NO, -

19. A production method of a benzamidoacetic acid derivative comprising the reaction steps

© represented by the following formulaf



H MO ./N 5 0 N2 19. A production nethod of, a

benzam doacetic acid derivative conprising the
reaction steps represented by the follow ng fornula:
31 OCF3 HO 0 NO2 O NH2 I\/gﬁOCFB OH MO /N O N
OCF3 OH HO" /N ONX®2 20 producti on nethod of a
benzam doacetic acid derivative or Lalt thereof

conprising the reaction steps rep esented by the
fol lowing formila: 5 32 OCF3 @ |

HO

O
S|
MeO , - OCF3

O
" H
MR
“MeO _
O NO,
l OCF3
0O
/U\/H
- N
HO T
O NO,

- "20. A production method of a benzamidoacetic acid derivative or a salt thereof comprising

the reaction steps feprésentcd by the following formula:



O~NH2. MO.OCF3 OH /N MO v Q2 OCF3 O/N, HO
v ONR2 N-~NH 2 OCF3 N~ NH ONX®2 21. A production
nmet hod of an acetani dopyrrolidine derivative or a salt
thereof conprising the reagfion steps represented by
the followi ng fornula: 33 3 I—O|OCFON(12 O ~NH2

b 3

HO
O NO»
o _ _ ‘
JK/NHZ l
MeO . OCF3
/”\/H
N
MeO
O  NO,
J OCF3
0]
H
MR
HO
0] NO»

‘ G\/ND\W | l

OCF,

NO,

| . 21. A production method of an acetamidopyrr'dlidine derivative or-a salt thereof comprising |

the reaction steps represented by the following formula:



MO 1 &CF3 .O xI HH MO O NO2 OCF3 H xl, /N O NXR
NH2-OCF3 N NH ONX®2 1 OCF3 HN~-N~NH O NHzZ 22. A
producti on nethod of an acetam dopyrrolidi ne
derivative or a salt there01I5 conprising the reaction
steps represented by the foffow BgFfor mula: 5 34 OCF3
Hoy 0O NO2 0 ' : _

HO.

O . NO,

0
J\/NHZ l
MeO OCFs

0 No, -

| oom

NO,

OCF,

@]
H
D8
N .
‘ NO,
OCF,
: . O
H
HN , N
N
H .
o = NHZ

o 22 A production method of an acetamidopyrrolidine derivative or a salt thereof comprising

the reéction steps represéntad by the fbllowing formula:



LNH2 I1MOt OCF3 H xI /INMOON2 OCF3 OJ 'HNO
NO2+ NH2 N1 OCF3 H 0O N02 OCF3 HN,,, NN H 0 NH2
NVve2 OCF3 0 HN/ N~-NJ~ N H O NH2 23. A conpound
- represented by the follow n3q4fornu|a or a salt thereof

35 RI5 R's R14 O
OCF,

HO
0
 MeO | - OCRy

O NO,

l OCF,

NO,

23, .A_cd.mpdund. represented by the following formula or a salt thereof:
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RRONRI3 1 R1 O NO2. wherein R represents a
hydrogen atomor a Cl1-C6 al kyl group; R2 represents a
hydrogen atom or an ester-type protecting group; and
R13, R4, R' and R 6 each present independently 5
a hydrogen atom a hal ogen om a Cl-C6 al kyl group,
a Cl-C6 al koxy group, a hydroxyl group, a Cl-C6

~hal oal kyl group or-a Cr-C6 hal oaﬁlﬁgxy group, excluding

~a case in which all of R13, R14 R15 and R16 are
hydrogen atons at the sanme gl&e. l24. Jife conmpound or a
salt thereof accordiqgy to cI ai wherein R2 is a
nmet hyl group, an 10 thyH benzyl group or a
tert-butyl grou . R salt thereof
according to cl 23 erein RP is a hydrogen atom
26. The corrpound or a $alt &ereNO;accordl ng to claim

23, ,wherein a met hyl grou r An et
Whererg? Buppresents A%M%%W%&%s&ﬁ?@a? B PRl jydrogen

! 13 Rib 1 '
s G B 0 L UGB
allydl%ge@at@rr Chablyitos, 8UR-epdk ou 4:1—85 élkaﬂfi 1B'u§ adioxyl
repr esent mdependently a ogen atom a hal ogen
groupaat. Smcéaha@]all@ gaju[p)dr aghoUp! 1a1aa1k3bx3@ oupa lek olaging racape ingwhich all of |
OXyl _gro Cl- C6 hal oal kyl group or a C1-C6
R, R R oy o B e GBI I AR | whi ch al | of
R13, R14, R15 and R16 are hydrogen atons at the sane .
time. 28 The conpound or a salt thereof according to
24. TaBYofbo6lddrEsal 3hdreof2iteordh@ie thidR23 | whezeid R My d bagign group, an
- atom 36 29. The conpound or a salt thereof accordi ng
ethy! groummybeotyl graip @X8ritbyty2groupherein any three of RI3
- - R14 R15 and R16 are hydrogen atons. 5 30. The conpound
or a salt thereof according to claim?29, wherein R13,

25. Tlﬁ%%oﬁﬂgmﬁ]& a¥af thereof according to claim 23, wherein R?is a hydrogen atom.

26. The compound or a salt thereof according to claim 23, wherein Rzl is a methyl group or

an ethyl group.

27. A compound represented by the following formula or a salt thereof:

R17

- wherein R1 represents a hydrogen afom or a C;—Cy alkyl group and R]3, RM, R and R'®each

20

25

represent independently a hydrogén atom, a halogen atom, a Cl—C6 alkyl group, a Clr—Cs '
alkoxy groﬁp, a hydroxyl group, a C;—Cs haloalkyl group or a C;—Cg haloalkdxy group,

excluding a case in Which all of R™>, R™ R" and R* are hydrogen atoms at the same time.k

| 28. The compound or a salt thereof according to any of claims 23 to 27, Wherei_n R'isa

hydro gé‘n atom.
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hydrogen atons. 31. The conpound or a salt thereof
according to claim30, wherein RI5 is a Cl1-C6
hal oal koxy group. 10 32. The conpound or a salt

t hereof according to claim30, wherein R15 is a
~trifluoronmethoxy group. >

29. The compound or .a salt thereof according to any of claims 23 to 28, wherein any three of

" RE RY™ RBand R are 'hydrogen atoms.

30. The compound or a salt thereof according to claim 29, wherein R" ; R¥and RS are

hydrogen atoms.

31. The compound or a salt thereof according to claim 30, whereini R15 is a C;~Cg haloalkoxy

group.

32. The compound ora sait thereof according to claim 30, wherein R]5 is a trifluoromethoxy

group.



