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1 DESCRI PTI ON METHOD FOR PREPARI NG ACI D ADDI TI ON
SALTS OF POLYACI DI C BASI C COVWOUNDS 5 Technical Field
This invention relates to a nethod for preparing an
acid addition salt of a polyacidic basic conpound or a
wat er adduct of the acid addition salt, which nakes it
10 possible to readily add a desired nunber of noles
of an acid to the pol yacidic basic conpound.
Background Art Pharmaceutical conpositions are well
known to have 15 significant differences in
solubility, oral -absor ptDRSCRIBFIQNacti vity, stability
and the |ike depending on the kind and crystallized
type of their salts, even when they are nade of the
same ingredient in free form For the devel opnent of
a phar nacegfHoal FORNMPETPRARANG AC TiDs AT ATHEONe fSBIE S
extrenely inportant to select an ingredient enabling

itself to fulfidk tdeyAOBLIErBASICedOMPOUNDEONS,
based on the results obtained by maki ng conprehensive
analysis on the material's characteristics, such as
chem cal stability, bioavailabilty and physica

Sstabididyn 25 didne degree of crystallinity and the

degree of hydration), 2 effects on pharnaceutica
proper thess (NaFdesSn relates to a method for preparing an
acid addition salt of a polyacidic basic compound or a
water adduct of the acid addition salt, which makes it

possible to readily add a desired number of moles of an

acid to the polyacidic basic - compound.

Background Art

Pharmaceutical compositions are_well known to have
significant differences in solubility, oral absorptioh,
drug activity, stability and the like depending on the
kind and crystallized type of their salts, even when they
are made of the same ingredient in free form. For the
development of a pharmaceutical composition, it is
therefore extremely important to select an ingredient
enabling itself to fulfill the most preferred conditions,
based on the results obtained by making comprehensive
analysis on the material’s characteristics, such as
chemical stability, bioavailabilty and physical stability

(the degree of crystallinity and the degree of hydration),
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di sintegration property and elution property) and

effects on pharnaceutical capabilities (formability,
anticaking property and capacity). 5 Piperazine
derivatives, which are categorized into polyacidic

basi ¢ conmpounds and represen@%d typically by
2-[4-[2-(benzi m dazol - 2-yl thi o) et hyl ] pi perazin-1-yl]-N

- [2,4-bis(met hyl thio)-6-nethyl-3-pyridyl]acetam de,

are wuseful as inhibitors against the enzyne (acyl
coenzynme A 10 chol esterol acyltransferase, ACAT) that
eafalcyifes tole s PhEREGICEUSH CeHol esPEPBELITHES a (hardness,
chol esterol ester (WD 98/54153 Panphlet). Inhibition

dfi SAGAE gira tileou ghropes tyr @nente Ludhene Sremsir tabls st isdifects
through the intestinal tract, and 15 also to suppress
the slesrescont bfalerpdabilddrisist y (Fopopbdl by, | ng-icaking
bl ood at the liver, leading to a reduction in bl ood
phobestter and Eupkhdrty)i.nhi bi ti on of ACAT suppresses

the foam ng of macrophages in artery walls, so

at her opgberasiinel deiranstarve sexpdictd atre slartieglor2G egerinto
se. ACAT inhibitors are, therefore, expected to be
ppRhiacaklie bers ithednpeaindentanand epresenitieah tofpivarliloudy
di seases such as hyperlipidema, arteriosclerosis,
perpvi-qal- @eh 76 arielkrzall -2-tyanihasoledadi l9iperazin-1-yl] -N-
cerebrovascul ar accidents, ischem c heart diseases,

GOr AN (HEteRATHS o) 2% -RRAMASA-g5\aSidsl Jacetamide, are
arteriosclerotic nephrosclerosis, 3

Aske8H1101:0S GIngfi fiit® RERRYAFGIHEROE BndTld gl coenzyme A

cholesterol acyltransferase, ACAT) that catalyzes the
synthesis of cholesterol into a cholesterol ester (WO
98/54153 Pamphlet).

Inhibition of ACAT is thought to prevent
cholesterol absorption through the intestinal tract, and
also to suppress the secretion of very-low-density
lipoprotein into blood at the liver, leading to a
reduction in blood cholesterol. Further, inhibition of
ACAT suppresses the foaming of macrophages in artery
Qalls, 50 atheroééiéfésis lesibﬁs are.expeéted to éhrink
per se. ACAT inhibitors are, therefore, expected to be
applicable for the treatment and prevention of various
diseases such as hyperlipidemia, arteriosclerosis,
cervical and cerebral arteriosclerosis, cerebrovascular
accidents, ischemic heart diseases, coronary sclerosis,

nephrosclerosis, artericsclerotic nephrosclerosis,
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nephroscl erosis, ischem c bowel diseases, acute
nmesenteri c vaso-occl usion, chronic intestinal angina,
ischemc colitis, aortic cancer, and arteriosclerosis
5 obliterans (ASO, and numerous researches and

devel opments are now under wdy. Anong the

"~ above-descri bed piperazine derivatives useful as ACAT

inhibitors, 2-[4-[2-(benzim dazol -
yl thi o) et hyl ] pi perazin-1-yl]-N[2,4-bis(nmethylthic)-6
10 net hyl - 3-pyridyl ]acetam de, for exanple, has a
mnﬂdnﬂnlqaﬂﬂendumc|nephnﬂﬁQﬂGﬁQﬁ¥$nlmQMﬂgﬁﬁﬂﬁnof t he
free base, but its oral absorption is little well
dﬂerosm%sﬁachemﬂalhﬂWQMHdkﬂaﬂaﬂ&iiaquqﬂwsicw
stability and water solubility are too |l ow 15
SRlswntens d arddre-cafcanenent,i errecbrpiro bilreress thanesl aerina,
attenpted mainly by adding an acid to such pol yacidic
RasinerGmands 4,0 doRieyedrheir, oral atsoriptdcremnrsis
the like and using themas acid addition salts. For

AN &an2- (2d)3- (a@ﬁﬁ&idﬂéiaiﬁ -Z=ddddtds and
et hyl ] pi perazin-1-yl]-

[d%\fblk?ﬂp?t(éfﬁctd"'ﬂﬂé"“r@w Gm@xhwaﬁ pyridyl]acetani de can

substantlally i mproved in water solubility and

oral H ORI A itk d tpigdadiiRe derivatives
tetrahydroc Iorlde 2-wat er adduct with an excess

PG G A d.2 Nonethe|19ssz ididdasl apen
p0|nted ou?Mﬁﬁat the125 nunber of nol es of the added

3}:1'@1 t Legﬁ{fl gﬂ? it on sa t]—ggﬂﬁg4ik§§s fletiiflthio) -

methyl-3-pyridyllacetamide, for example, has a problem
such that it crystallizes in the form of the free base,
but its oral absorption is little well because its
crystals are not uniform and its physical stability and
water solubility are too low.

Solutions to the aforementioned problems have been
attempted mainly by adding an acid to such polyacidic
basic compounds to improve their oral absorption or the
like and using them as acid addition salts. For example,
2-14-[2-(benzimidazol-2-ylthio)ethyl]piperazin-1-yl]-N-
[2,4-bis (methylthio)-6~methyl-3-pyridyllacetamide can be
substantially improved in water solubility and oral
absorption by converting it into the tetrahydrochloride
2-water adduct with an excess amount of hydrochloric acid.

Nonetheless, it has been pointed out that the

number of moles of the added acid affects the physical
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pol yaci di ¢ basic conpound, and that the
tetrahydrochl ori de 2-water adduct cannot avoid a | ow
degree of crystallinity in its powder X-ray
diffraction 5 analysis; it is susceptible to
dehydration and dehydrochloination in a differentia
scanning thermal analysis; and it is also recognized
as having high hygroscopicity in a hygroscopicity
test. Afurther problemis also presuned in that

tabl eti ng machi nes and 10 al um num sheets may under go
pebplercdesosifothdueesaltiay rediddaaididf opheaddi @fu%@
in excess and the strong acidity of the

petlyvakydiac beseiicdecnPbusd; aieses thancatye about effects
of the nmetal corrosion on the formulation of a
phatrahgedbichabriteparaticer addualts caamotthevetiabial iloy
15 of the pharmaceutical preparation. It is necessary
Hegrkel by eepttal liacter Snsuclk aswdleyi NG riagmpErfdtrace,ion
vacuum (reduced pressured) |evel and drying degree
HpaN yspkepatatikoBus¥ebtiblies tdi teheudirtattiorefarici ent |y
and stably supply such acid addition salts as active
d8hivaghedil 8rti s at@bnphar BReE ireeah ta ANPeSahind gy Whiclrehal
al ways providing themw th uniform physica
BHhAPEELESankOR tt e HESEl YeieRnafcbhe sabevardesaighbed
problens, it may be contenplated to prepare an acid
addirbkeRpsaity Whth hhgroueben cak yeles .of At hgragkd to
bé "added bei ng 25 confrolled. However, there is stil

rBEeRke Rl R1thab rasuwken iRy ¢haehkanh e tagigd micHif®s and
ike is used as an acid, it

aluminum sheets may undergo metal corrosion due to the
residual of the acid used in excess and the strong

acidity of the tetrahydrochloride. This raises concern

about effects of the metal corrosion on the formulation

of a pharmaceutical preparation and also on the stability

of the pharmaceutical preparation. It is necessary to
fully contrel factors such as drying temperature, vacuum
(reduced pressured) level and drying degree upon
preparation. Yet it is difficult to efficiently and
stably supply such acid addition salts as active
ingredients for pharmaceutical compositions while always
providing them with uniform physical properties.
For the resclution of the above-described problems,
it may be contemplated to prepare an acid addition salt
with the number of moles of the acid to be added being

controlled. However, there is still a problem in that
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is difficult to accurately neasure the anount of the

acid in a nole nunber desired to be added to 1 nole

of a polyacidic basic conpound, thereby becom ng too
hard to 5 easily prepare the acid addition salt of the
pol yaci di ¢ basi c conpound, s@i d salt cont ai ning the
added acid in a desired nunber of noles, or a water
adduct of the acid addition salt. Accordingly, there

has since been strong demand for 10 a preparation

met hod making it possible to easily adjust the nunber |
ofhem| epdepclaboakt e hd 2ot athel hile tiorugafitasopngacid, it
pol yaci di ¢ basic conmpound to a nunber suited for the

pd$ yatf fii cubasic zompoahdl asieredes. the Draenbsof et acid
the I nvention An object of the present invention is to
ptova dec ke muspar adeoir @t hodoahaddedrakeslinopessfbie

to easily adjust the nunber of noles of an acid in an
ash Uyadtild dras sal tombpoangpl yaerehy hasomivgnpoandardoto
a desired nunber. 20 Wth the foregoing circunstances

| §a 81 ¢, ptdear Preaseniciavaad dr soxondlict el aheertenacvéic
investigation. As a result, it has been found that by
reagi & ofombo@nd pot yagi €h Tt beshta tohpoute watiiednaatddin a
salt of pyridine, said acid salt being forned from

Pyss dise antban @fimlb1és, 26ri s weedi| yapassi bfethe acid
prepare an acid addition salt of 6 the polyacidic

basgd e+ conposyne with a desired nunber of noles of the
acid being added to basic site(s) stronger

Accordingly, there has since been strong demand for
a preparation method making it possible to easily adjust
the number of moles of an acid in an acild addition salt
of a polyacidic basic compound to a number suited for the

polyacidic basic compound as needed.

Disclosure of the Invention

An object of the present invention is to provide.a
preparation method which makes it possible to easily
adjust the number of moles of an acid in an acid addition
salt of a polyacidic basic compound, to a desired number.

With the foregoing circumstances in mind, the
present inventors conducted an extensive investigation.
As a result, it has been found that by reaction of a
polyacidic basic compound with an acid salt of pyridine,
said acid salt being formed from pyridine and an acid, it

is readily possible to prepare an acid addition salt of
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than pyridine. It has al so been found-that acid

addition salts of various piperazine derivatives,

said acid 5 addition salts being available fromthe
practice of the above nethod, for exanple,

2-[ 4-[ 2- (benzi ni dazol - 2- 6

yl thi o) et hyl ] pi perazin-1-yl]-N[2,4-bis(nethylthio)-6-
net hyl - 3- pyri dyl ] acet anmi de nonohydrochl ori de 0. 9-wat er
adduct has a high degree of crystallinity, has no 10
hygroscopicity, is excellent in thernmal stability
viidoer 1y el dic dezohpasdmeiowid Wby audes hred apuieeghet
change by dehydration, dehydrochlorination and/or the
|idees dobsthaod ctiédvied bpg t deded obd epe of ¢ pol Yerb phshpnger
and is free from the influence of any residual of
hydewahyoidtnaci dt smsl & litdratbesai dwonpdunadt iacial addition
preferred acid addition salt and is useful as a

phal tacefit vaal ow i gs Bekk ent inBasedi vat i hese sdiddaond,

t he present invention has been conpleted. Thus the

A @SN oth NYENE & O P @VA deE] sbIet hosn f oiie phectice of the
preparation of an acid addition salt of a polyacidic

28 Has | e EREPOURG hawimgl asR €[ 8+ [ 2L shest fohgerol han
pyridine or a water adduct of the acid addition salt,
Whi €hi 6 08PK | BBS1 pEASE 11091 L PB] PO+ yack db Ts bast ey TonpoyAd-
wth an acid salt of pyridine. The present invention

Qﬁéﬁhﬁﬂ?@iﬁ§¥ﬁ%?i {@t#Ride monohydrochloride 0.9-water
(benzi m dazol - Z2-yl t hi o) et hyl ] pi perazin-1-yl]-N-[2,4 7

bisd et hyh s Ni o) 1 §n "BE Gy e 3o PYELG¥t BESA BBY l€has no
nonohydrochl ori de or a water adduct thereof, 2-[4-]2-
hygroscopicity, is excellent in thermal stability without
being accompanied with any substantial weight change by
dehydration, dehydrochlorination and/or the like, does
not develop the problem of polymorphism, and is free from
the influence of any residual of hydrochloric acid, so
that said compound is a preferred acid addition salt and
is useful as a pharmaceutical ingredient. Based on these
findings, the present invention has been completed.

Thus the present invention provides a method for
the preparation of an acid addition salt of a polyacidic
basic compound having basic site(s) stronger than
pyridine or a water adduct of the acid addition salt,
which comprises reacting the polyacidic basic compound
with an acid salt of pyridine.

The present invention also provides 2-[4-[2-

(benzimidazoi-2-ylthio)ethyl]lpiperazin-1-yl]-N-[2,4-
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(5, 6-difluorobenzi m dazol - 2-yl t hi 0)

et hyl ] pi perazi n-1-yl]-

N-[2,4-bis(2,2,2-trifluoroethoxy)-6-nethyl -

pyri dyl ] acet am de nDnohydrochIorlde or a mater adduct

t her eof,

2-[4-]2- (ben2|n1dazo|-2-y|th|o)ethyl]p|pera2|n-

1-yl]-N[2,4-bis(2,2,2-trifluoroethoxy)-6-nethyl -

pyri dyl)acetam de di hydrochl oride or a water adduct

t hereof, 2-[4-[2- 10 (benzoxazol -2-ylthi o)

éilfwﬂn]emee]rtz’(mq’i A6yt [-B4pyridyl] acetamide

bis(2,2,2-trifluoroethoxy)-6-nethyl-3-pyridyl]acetanid

monmrmity:dﬂrolzdﬁmG e ar veetwet exddwitucthereripof2-[4-12-

2-[4-[2- (benzothiazol -2-ylthio)

ethyd i Peraziberlz M idddd12B-ylthio) ethyl]piperazin-1-y1l]-

di met hyl -4-trifluoronethyl -3-pyridyl]acetamnm de 15

di-hydroahl ord ,de, ort 8 Maiefoattdisot) thanediyl 2314 4- [ 2- (5-

trifluoronethylbenzoxazol 2-yl thio)ethyl]piperazin-1-y
yrld 1lacetamide monohydrochloride or a water adduct
N2 4¥b|s(nethylth|o) 6- met hyl - 3- pyri dyl ] acet am de

JﬁkléﬁeﬁtﬂﬁﬂdﬁzélkﬂKﬁlﬁﬂmﬁﬁéﬁhylﬂplpera21n—
2 [4 [2 (benzoxazol 2-yl thio)

%f@ﬁﬂlé(Z”j N 2r Kb ethoxy) -6-methyl- 3~
oxyet oxy) -4 2,2, 2- trifluoroethoxy)-6-nethyl -

fqg ﬂf&?? annDnohydrochlorlde or a water adduct
féof e nethod of the present invention can

Eﬁ¥ﬂ#d&o (f*ﬁtwé%efiéH&d@@'Eﬂér@@ﬁjP2£P@pgynd
S|re

nunmber of noles of an acid added

gt P it spato Lo o
(gléqbf§¥§£¥f¥¥fhof%gthoxy -6-methyl-3-pyridyl]acetamide
monchydrochloride or a water adduct thereof, 2-[4-[2-
(benzothiazol—Z—ylthio)ethyl]piperazin—l—yl]—N—[2,6—
dimethyl-4~trifluoromethyl-3-pyridyllacetamide
dihydrochloride or a water adduct thereof, 2-[4-[2-(5-
trifluoromethylbenzoxazol-2-ylthio)ethyllpiperazin-1~yl]~-
N-{2,4-bis (methylthio)-6-methyl-3-pyridyl]lacetamide

monohydrochloride or a water adduct thereof, or 2-[4-[2-

(benzoxazol-2-ylthio)ethyl]piperazin-1-yl]=-N-[2~- (2~

_ methoxyethoxy)-4-(2,2, 2-trifluoroethoxy)-6-methyl-3-

pyridyllacetamide monohydrochloride or a water adduct
thereof.

The method of the present invention can easily
prepare a salt of a polyacidic basic compound with a

desired number of moles cof an acid added thereto.
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also to firmy prepare an acid addition salt of a

pol yaci di ¢ basi ¢ conpound which is unstable to the

acid. 5 The use of the acid salt of pyridine

relatively weakens the acidity of the acid, and
substantially |essens the pr&blens of the

conventional nethod such as the deconposition, the
formation of inmpurities and the |like by a |ocalized

pH reduction in a systemdue to the 10 addition or the
like of a strong acid. Brief Description of the

Dkave sl 1 th shomsepaponwder Xetlhgddi fEragtpepsible not
pattern of

2o ¥y [ (denziel dozel n2ulyét ho D)t hys | pf penazided - y¢jdN but
- 15 [ 2, 4-bi s(net hyl thio)-6-nethyl -3-pyridyl]acetam de
reneh iy oet el ¥ der OpdrsaderaaidustidiElGn 2ashowf ahe
results of TG DSC neasurenents of

24 Byd 2rd henzi @i dazehpduyd tith Dyiet hy| hpk pabagi tel tyd]adid .
- [2,4-bis(nmethylthio)-6-nethyl-3-pyridyl]acetam de 20
monohyH0GOrd fder 1 frvad &fa lad e tpyFldans sdiowsiwely
powder X-ray diffraction pattern of

%«éﬁkéﬁs (oenzi 81 daegl o 2- vhé hh@) @) hyhdipseeEazhnidiyy] - N
- , 4-bi s(net hyl t hi 0) - 6- met hyl - 3- pyri dyl ] acet am de

tfgé§€ﬂ@rﬁﬁ@ 6g§e@sW@fefh@dgéﬁﬁengﬁoﬁéﬁimétﬁb@mﬁuéheas

results of TG DSC nmeasurenents of

4- h I e
ofd i e R o s

_ tfiﬁ@h¥9f90ﬂ$8£19§e3 YRLLEGAAEUSH  in a system due to the

addition or the like of a strong acid.

Brief Description of the Drawings

FIG. 1 shows a powder X-ray diffraction patternvof
2-[4-[2- (benzimidazol-2-ylthio)ethyl]lpiperazin-1-yl]-N-
[2,4-bis (methylthio)-6-methyl-3-pyridyl]acetamide
monohydrochloride 0.9-water adduct.

FIG. 2 shows the results of TG-DSC measurements of
2-[4-[2- (benzimidazol-2-ylthio})ethyllpiperazin-1-yl]-N-
[2,4-bis {methylthio)-6-methyl-3-pyridyljacetamide
monohydrochloride 0.8-water adduct.

FIG. 3 shows a powder X-ray diffraction pattern of
2-[4-[2- (benzimidazol-2-ylthio)ethyl]piperazin-1-yl]-N-
[2,4-bis (methylthic) ~6-methyl-3-pyridyl]acetamide
tetrahydrochloride 2-water adduct.

FIG. 4 shows the results of TG-DSC measurements of
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FIG 5 shows a powder X-ray diffraction pattern of 5
2-[4-[2-(benzi m dazol - 2-yl thi o) et hyl ] pi perazin-1-yl]-

- [2, 4-bi s(nmet hyl t hi o) -6-net hyl -3-pyridyl]acetam de
disulfate 1.5-water adduct. FIG 6 shows the results

of TG DSC neasur enents of 9

2-[4-[2-(benzi m dazol - 2-yl thi o) et hyl ] pi perazin-1-yl]-

- 10 [ 2, 4-bi s(net hyl t hi 0)-6-nmet hyl -3-pyridyl]acetam:de
disulfate 1.5-water adduct. FIG 7 shows a powder

X-ray diffraction pattern of

2 [M[zr((rmmmmm:u—zzwhuhm Jeettiyl Y I e e 1L Ly
- [2, 4-bi s(nmet hyl t hio)-6-nethyl-3-pyridyl]acetam de

1% ,mpndsufettsy 14-hmat) e+6—aumﬂq,tl FErighshlowss taelde
results of TG DSC neasurenents of

AR dreenziod idar d —2xtyd fdduetthy| | pi perazin-1-yl]-

- [2,4-bi s(nmet hyl t hio)-6-nethyl-3-pyridyl]acetam de
nmonosulgfiat.e A-mhey Addueter 20-fdyGAiF fshomsl en petderrn of
X-ray diffraction pattern of

2] {2 (g1 i i) -2 i 0) el iy 1 Jb e aerd n+ Ty ] HHW-
- [2, 4 bi s(met hyl t hi 0) - 6- net hyl - 3- pyri dyl ] acet am de

Wﬁnqﬁﬂféﬂﬁétﬂﬂf%hiB%iﬁu%@tﬁﬁm%Ifﬁyﬂiéypfa6§i£ﬁiﬁe

neasur enent s of

[4:4[ n I Wdit hi o) ethyl | pi perazin-1-yl]-
%ls 11%4%?5?@%1&%% 6- met hyl - 3- pyri dyl ] acet am de

"Z??Zr“'ﬁfﬁ €. FhGwsl ki rehovss & powlerraéngy mi{fusahdons of
p~[4 [2- (benzimidazol-2-ylthio)ethyl]lpiperazin-1-yl]-
[2,4-bis (methylthio)-6-methyl-3-pyridyl]acetamide
disulfate 1.5-water adduct.

FIG. 7 shows a powder X-ray diffraction pattern of
2-[4-[2- (benzimidazol-2-ylthio)ethyllpiperazin-1-yl]-N-
[2,4—bis(methylthio)—6—methyl—3—pyridyl]acetamide
monosulfate 4-water adduct.

FIG. 8 shows the results of TG-DSC measurements of
2-[4-[2- (benzimidazol-2-ylthio)ethyl]lpiperazin-1-yl]-N-
[2,4—bis(methylthio)—6—methyl;3—pyridyl]acetamide
monosulfate 4-water adduct.

FIG. 9 shows a powder X-ray diffraction pattern of
2-[4-[2- (benzimidazol-2-ylthio)ethyl]lpiperazin-1-yl]-N-
[2,4-bis (methylthio)-6-methyl-3-pyridyl]lacetamide
monosulfate.

FIG. 10 shows the results of TG-DSC measurements of

2-[4-[2- (benzimidazol-2-ylthio)ethyllpiperazin-1-yl]-N-
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2-[4-[2-(benzi m dazol - 2-yl t hi o) et hyl ] pi perazin-1-yl]-N
- 5[2,4-bis(nethylthio)-6-nethyl-3-pyridyl]acetam de
dimal eate. FIG 12 shows the results of TG DSC

measur enent s of

2-[4-[2- (benzi m dazol - 2-yl t hil®) et hyl ] pi perazin-1-yl]-N
- [2,4-bis(nmethylthio)-6-nethyl-3-pyridyl]acetam de

10 dimal eate. FIG 13 and FIG 14 show a di agram

showi ng the results of TG DTA neasurenents of
2-[4-[2-(5, 6- .

diZf, | asarichenzihyldaviel )-B-yde thi o) - tppt] ipl yleraeA trangi-da | -
[2,4-bis(2,2,2-trifluoroethoxy)-6-nethyl-3 15
RWridhilacet.am de and its nonohydrochl ori de,
respectively. FIG 15 and FIG 16 show the results of

TG DTApmeagur emeiiss 0fpcrddd- [[2-fdenziMidazolor2-pattern of
yl thio)ethyll piperazin-1-yl]-N-[2,4-bis(2,2,2-

tord f4 Loy 0@ o e 7B v BN ) shyid | 1eget oo el re - ¥ 1 5N -
20 d| hydr ochl oride, respectively. FIG 17 and FIG 18

B? t%?% el 15 1o -U%J$@%hiﬁﬁﬁﬂﬁ§¥ﬁﬁﬁﬁﬂdﬁetamlde

enzoxazol -

tn?:i yI]plperazm1y|]-|\|—[2,4-bis(2,2,2-
ri uoroet hoxy) - 6 nmet hyl - 3-pyridyl ]acetam de and its

25 ”Dn%kﬁfﬂrqcéﬂ lﬁﬂee%}lﬁ@ld’f - pdd Geddh@dients of

FIG 2 owthe res ts of TG DTA neasurenents of

Zlﬁ hio) eth i era21n 1-y1]-N-
%t pera2| n {/][F[ [ prre% hyl -4-
[2,4—bls(methylthlo)— ~methyl-3- pyrldyl]acetamide

dimaleate.

FIG. 13 and FIG. 14 show a diagram showing the
results of TG-DTA measurements of 2-[4-[2-(5, 6~
difluorocbenzimidazol-2-ylthio)ethyl]lpiperazin-1-yl]-N-
[2,4-bis (2,2, 2-trifluoroethoxy)~6-methyl-3-
pyridyllacetamide and its monchydrochloride, respectively.

FIG. 15 and FIG. 16 show the results of TG-DTA
measurements of 2-[4-[2-{benzimidazol-2~-
ylthio)ethylipiperazin-1-yl]1-N-[2,4-bis(2,2,2-
trifluoroethoxy)-6-methyl-3-pyridyl]acetamide and its
dihydrochloride, respectively.

FIG. 17 and FIG. 18 show the results of TG-DTA
measurements of 2-[4-[2- (benzoxazol-2-
ylthio)ethyl]piperazin—l—yl}—N—[2,4—bis(2,2,2—
trifluoroethoxy)-6-methyl-3-pyridyllacetamide and its

monchydrochloride, respectively.



trifluoronethyl-3-pyridyl]acetamde and its 5

di hydrochl ori de, respectively. FIG 21 and FIG 22
show the results of TG DTA neasurenents of
2-[4-[2-(5-trifluoronethyl benzoxazol - 2-

yl thi o) et hyl ] pi perazin-1-yl]-lN-[2, 4-bi s(nmethylthio)-6-
nmet hyl - 3- pyri dyl ] acetam de and its nonohydrochl ori de,
10 respectively. FIG 23 and FIG 24 showthe results
of TG DTA neasurenents of 2-[4-[2-(benzoxazol -2-

yl t hi o) et hyl ] pi perazin-1-yl]-N[2-(2-methoxyet hoxy) - 4-
(2, 2, 2-RIdG.f |Loraoet FHG.) B> redtdw | t18s pyasulbily acfetTHm

and 15 its nonohydrochl oride, respectively. Best
Mages: farer@ay rof My OiH [ 2-héo drmerit i aao - pol yaci di c
basi ¢ conmpound for use in the present inventionis a

GANROWE: H1ay 10 gnea Dim D+ el oas+ 2, @0d sn¢ sy 5t4-onger
than pyridine, and its exanples include

M OGRS SRHR] N NG SONpAUNgse favidg pharats ones of
pi perazino groups, tertiary amino groups, secondary

AR GPURSL AP | PR AM R0 @roups and the like in
the 'sane nolecule. Preferred as the pol yacidic basic

conpoung Ar © 125N tFRHen L UHM NG Vs QaNt € OIS,
with piperazine 12 derivatives being nore preferred.

e N T T i
ylthio)ethyl}piperazin—l—yl]-N—[2,4—bis(methylthio)—6—
methyl-3-pyridyl]acetamide and its monohydrochloride,
respectively.

FIG. 23 and FIG. 24 showthe results of TG-DTA
measurements of 2-[4-{2- (benzoxazol-2-
ylthio)ethyl]piperazin-l—yl]-N—[2—(2-methoxyethoxy)—4—

(2,2,2-trifluorocethoxy) ~6-methyl-3-pyridyllacetamide and

its monohydrochloride, respectively.

Best Modes for Carrying out the Invention

The polyacidic basic compound for use in the
present invention is a compound having one or more basic
sites stronger than pyridine, and its examples include
nitrogen-containing compounds having plural ones of
piperazino groups, tertiary amino groups, secondary amino
groups, primary amino groups and the like in the same
molecule. Preferred as the polyacidic basic compound are

nitrogen-containing organic compounds, with piperazine
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RL5Y/~ISSCN N~CZ N3 (1) NHL Y2 N (CHZ)i N R2
wherein X represents -NH, an oxygen atom or a sul fur
atom Y1, Y2 and Y3 each independently represent a 10
hydrogen or hal ogen atomor a |ower al kyl or |ower

hal oal kyl group, Rl, R2 and RB each independently
represents a hydrogen or hal ogen atomor a | ower

al kyl, lower hal oal kyl, |ower alkylthio, |ower
hal oal koxy or | ower al koxyal koxy group, Q denotes an
integer of from1l 15 to 2, mdenotes an integer of
Heanw2 ttioed, bandgn mderotres feameidnt eger of from1 to 3.
The term "l ower” as used herein nmeans a carbon nunber
of frobréfeerbd wist hhd pdpadrabenegdearitiadiilvarsl yre those
preferred. Mire preferred as the piperazine
depiréadknves aRe thel fohaseinepreseniled (1 :t he fol | owi ng
formula (2): R HY X/ NJ OR2Z NCH3 Y2 N 25 (2) 13
wherein X represents -NH, an oxygen atomor a sul fur
atom Y1l and Y2 each independently represent a

1 Y 3
hydr ogeny = _ng_ — *h(j y __/R
| p—stedoN NReT N 2 O
v XN ) N
R2

CHa 1y

wherein X represents -NH-, an oxygen atom or a sulfur
atom, Y!, Y2 and Y® each independently represent a
hydrogen or halogen atom or a lower alkyl or lower
haloalkyl group, R', R? and R’ each independently
represents a hydrogen or halogen atom or a lower alkyl,
lower haloalkyl, lower alkylthio, lower haloalkoxy or
lower alkoxyalkoxy group, £ denotes an integer of from 1
to 2, m denotes an integer of from 2 to 4, and n denotes
an integer of from 1 to 3. The term “lower” as used
herein means a carbon number of from 1 to 5, with 1 to 3
being particularly preferred.

More preferred as the piperazine derivatives are

those represented by the following formula (2):

R']
H
1 Sa8s!
Yj@:){}‘ L
Y? N
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or hal ogen atomor a trifluoronethyl group, R and R2
5 each i ndependently represent a nethyl,

trifluoromethyl, nmethylthio, trifluoroethoxy or
nmet hoxyet hoxy group. Particularly preferred are
2-[4-[2-(benzi m dazol - 2- 13

yl thi o) ethyl] piperazin-I-yl]-N7[2,4-bis(nmethylthio)-6-
nmet hyl - 3- pyri dyl ] acetam de, 2-[4-[2-(5,6 10

di f|l uor obenzi m dazol - 2-yl t hi 0)

et hyl ] pi perazin-I-yl]-
[2,4-bis(2,2,2-trifluoroethoxy)-6-nethyl -
pyridyl]acetam de, 2-[4-[2-(benzim dazol -2-

wWHdat cg)re thdieparmazd Byl |ariN-d:digebist(dn 3R-a sulfur
trifluoroethoxy)-6-nethyl-3-pyridyl]acetam de, 2-[4-[2
Y drbenZoxagol? 2= y¢h hi ojepbyli¢épt per agpbneseyt] aNaf@rdgen
bis(2,2,2-trifluoroethoxy)-6-nethyl - 3- pyrldyl]acetan1d

%r halogen atom or a trifluoromethyl group, R! and R*
2-[4-[2-(benzot hi azol - 2-yl t hi o) et hyl ] pi perazin-1-yl]-N

Zea[c% Tﬁ’i et M dd s e th e @rpyy 1yl § heet ané they 1,

5-trifldoronet hyl benzoxazol -2 20

xdéﬂﬂy@tqmy' ]t&‘lﬁﬁrﬁﬂdlaﬂhdﬁﬁ d\b [ thrdd sl RS shry | @) - 6-

net hyl - yrldy ] acetanm de,” and 2-[4-[2-(benzoxazol - 2-

gdzaiﬂﬁal@ t REF Az Dy | g 12N 4 20 2wt haxyed hoxy) - 4-
tri f u roet hoxy) - 6- met hyl - 3- pyri dyl ] acet am de.

TR S P LR o) e
R e R an 5 o o ¢ acia 'o?”
%ﬁ%ﬁ.d&é& ﬁ%lﬁ¥5£Jgﬁi5u§léﬂ&5¥ethyl ]piperazin-1-yl]-
[2,4—bls(2,2,2—trifluoroethoxy)—6—methyl—3—
pyridyllacetamide, 2-[4-[2-(benzimidazol-2-
ylthio)ethyl]lpiperazin-1-yl]-N-[2,4-bis(2,2, 2~
trifluoroethoxy)-6-methyl-3-pyridyl]acetamide, 2-{4-[2-
(benzoxazol-2-ylthio)ethyllpiperazin-1-yl}-N-{2,6 4~
bis(2,2,2—trifluoroethoxy)—6—methyl—3—pyridyl}acetamide,
~[4-[2- (benzothiazol~2-ylthio)ethyl]lpiperazin-1-yl}-N-
[2, 6-dimethyl-4-trifluoromethyl-3-pyridyllacetamide, 2-
[4~[2- (5-triflucromethylbenzoxazol-2-
ylthio)ethyl]lpiperazin-1-yl1]-N-[2,4-bis (methylthio)-6-
methyl-3-pyridyl]acetamide, and 2-[4-[2-(benzoxazol-2Z-
ylthio)ethyl]piperazin—l—yl]—N—{2—(2—methoxyethoxy)—4—
(2,2,2~-trifluoroethoxy)-6-methyl-3-pyridyllacetamide.

These compounds can be prepared by the method disclosed

WO 98/54153.
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limtation is inposed on the acid which forns a salt
wth 5 pyridine. Exanples thereof include inorganic
aci ds such as hydrochloric acid, sulfuric acid,

nitric acid, phosphoric acid, sulfurous acid, nitrous
acid, hydrobronic acid and Mdroiodic acid; fatty
acids such as acetic acid, butyric acid and stearic
aci d; polybasic 10 acids such as oxalic acid, maleic
acid, succinic acid and fumaric acid;

hydr oxycar boxylic acids such as citric acid, lactic
aci d, Taetariid seild, ofabiycidding, mhAgdl il feirduse in the
salicylic acid, panoic acid, pantothenic acid and
glrecenitc iaciett isnl,f dmi chacisdd ts wdh ray istimen editdulaioni ¢
15 aci d, benzenesul fonic acid, paratoluenesulfonic
asiottgand c petidaneswrieniic acid, acidine @minid Adiads
such as glutamc acid and aspartic acid; and
thifituereacets ¢mpeiséd and thieamuiicl atiidh Roefer reedsalt with
exanpl es of the acid include hydrochloric 20 acid,
syhfidine ackdampBbsei enaekdf fiummnbe aabdgahartarids such
acid, malic acid, citric acid, nethanesulfonic acid
aRd h ke dnirke i Wisldl &)y draghlrard Gcie,dnisidifdirdd dgei d
and "maleic acid being nore preferred, with
d2ebh et Gcae,d sthehngpartdieyl afiltrduseferigd. 25

he acid salt of pyridine nmay be used no natter 15
Wﬁ;ﬁtr'a%&o&nti% LM Ishd hyrbsiclild nR-10f; Netsy ¥diald idissh as
I'n the preparation of Said crystalline acid salt of

%3({;;%5%” Scild, bheeY eldicaldny Rassidble 40 Dbt Rkic
acids such as oxalic acid, maleic acid, succinic acid and
fumaric acid; hydroxycarboxylic acids such as citric acid,
lactic acid, tartaric acid, malic acid, mandelic acid,
salicylic acid, pamoic acid, pantothenic acid and
gluconic acid; sulfonic acids such as ethanedisulfonic
acid, benzenesulfonic acid, paratoluenesulfonic acid and
methanesulfonic acid; acidic amino acids such as glutamic
acid and aspartic acid; and trifluorcacetic acid, and
tannic acid.

Preferred examples of the acid include hydrochloric
acid, sulfuric acid, maleic acid, fumaric acid, tartaric
acid, malic acid, citric acid, methanesulfonic acid and
the like, with hydrochloric ac;d, sulfuric acid and
maleic acid being more preferred, with hydrochloric acid
being particularly preferred.

The acid salt of pyridine may be used no matter
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salt of pyridine by reacting pyridine and an acid in 5
equal equival ent anounts. Even so it is preferred that
the reaction be performed by using pyridine in an

excess anount relative to the acid in an anhydrous or
wat er - cont ai ni ng organi c soll¢ent, for exanple, by

using pyridine 1.0 to 1.5 tinmes, nore preferably 1.0

to 1.2 10 tines as nuch as the acid in terns of

equi valents. The acid salt of pyridine so formed can

be purified by a conventional crystallization nethod
ke tige wset of ferm sbé viemtcoystakl 1nkeor Wrel-@rystalline.
crystalline acid salt of pyridine is reacted 15 with

t he pol3aciith oobssd a tcompoufdsa id tdiey prabeine acid salt of
invention, the acid salt of pyridine is used generally
iy r B epunt  saif £ hedeat 1 ¢o1 suppd ysihke atd dobhaimean acid
same nunber of noles as the acid to be added to 1

NDd B Of £ theri @by asy disabeshe serpoimd. aspesn facad| jn
the amount” of 20 the acid salt of pyridine is subject

tanide Kindvandh - agmunttof Twol wentit a demshareandhat
it'is preferred that the acid salt of pyridine be

used f@b@@i&@qyéhgéﬁﬁ&ﬂﬁeda@&eu£9n§up9£Ydiﬂ§ agi gn leRcess
to 3.0 tines, preferably 1.0 to 2.5 tines as nuch as

b%ﬁbﬁﬁ%?%%l&%i@@l@é_@ﬁetggiéciﬂ aRSahRyBecagdded. wiber-
en the acid addition salt of the polyacidic basic
SApeHAS IpRBLEN b pocheremagpYe Y aei oL
quridine 1.0 to 1.5 times, more preferably 1.0 to 1.2
times as much as the acid in terms of equivalents. The
acid salt of pyridine sc formed can be purified by a
conventional crystallization method making use of a
solvent or the like.

When a crystalline acid salt of pyridine is reacted
with the polyacidic basic compound in the present
invention, the acid salt of pyridine is used generally in
an amount sufficient to supply the acid in the same
number of moles as the acid torbe added to 1 mole of the
polyacidic basic compound. Specifically, the amount of
the acid salt of pyridine is subject to the kind and
amount of a solvent to be used, and it is preferred that
the acid salt of pyridine be used in an enough amount

able to supply the acid 1.0 to 3.0 times, preferably 1.0

to 2.5 times as much as the number of moles of the acid

to be added.
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performed in an anhydrous or water-containing organic
5 sol vent by adding to the pol yacidic basic conpound
the acid 1.0 to 2.5 tinmes, preferably 1.0 to 1.2
times as nuch as the anmount corresponding to the
nunber of noles of the acidlfo be added to 1 nole of
t he pol yaci dic basic conpound and al so pyridine 1.0
to 1.5 tinmes in 10 equivalents, preferably 1.0 to 1.2
times in equivalents as nuch as the anount of the
acid to be used. In a process for the preparation of
t he aciitheraddid izarni dalddidfidrhesgldl yaltitdie wakyacidic basic
conmpound, a salt interchange is observed to occur

hetmeamd hes poterect el oyl 5udiasy ca corrpougs @bl ihe acid salt

salt of pyridine to formthe acid addition salt of

tdre mpatydiaig cibass geonpotndl, tiwhienthé hee pot yacitok ¢
basi ¢ conmpound and the acid salt of pyridine in an

friecessay fiaiydieuacdd dorbe-esitdesinaie degletc
and di ssolved in an organic solvent at 0 to 20 120C,

Ry erHehief allyimd tOnd egpeyat Ud B 19ad00Gompound the
especially preferably at the reflux tenperature of the

QA gani€, ¢l yents ushhs Exarmt esawfy theo of@ani £ soheends
used in the above process include | ower alcohols such

dEpthanale SNaN0! o2t Shd SAPrapanod | n@hbeF So SUkdl es

as di oxane and 17 tetrahydrofuran; and acetone and

LS e Bl VLS UELORY AU SR S
compound and also pyridine 1.0 to 1.5 times in
equivalents, preferably 1.0 to 1.2 times in equivalents
as much as the amount of the acid to be used.

In a process for the preparation of the acid
addition salt of the polyacidic basic compound, a salt
interchange is observed to occur between the polyacidic
basic compound and the acid salt of pyridine toc form the
acid addition salt of the polyacidic basic compound, when
the polyacidic basic éompound and the acid salt of
pyridine in an amount necessary for the acid to be added
are heated and dissolved in an organic solvent at 0 to
120°C, more preferably at room temperature to 100°C,
especially preferably at the reflux temperature of the
organic solvent used.

Examples of the orgahic solvent used in the above

process include lower alcohols such as methanol, ethanol

and isopropancl; ethers such as dioxane and
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No particular limtations are inposed on the kind 5

and anount of the solvent to be used in the above
process. It is nevertheless desirable to suitably
choose the kind and amobunt of the solvent so that the
yield of the acid addition ddlt of the polyacidic

basi ¢ conmpound can be nmaxim zed. 10 The resulting

acid addition salt of the polyacidic basic conmpound

or the resulting water adduct of the acid addition

salt can be obtained by collecting precipitated
drejtsit s i opti ared |andifdestaie omidgaedieonkietion Mixed

m xture to stand for 0.5 to 24 hours under stirring
angll tdret 4 ohteaiatddrbpradiictg twa tey stal drgenbutsoMents are
acid salt of pyridine of the present invention has an
actdvidyade weaken the acidity of the acid enployed

so when the free formof the polyacidic basic

conmpoung hesanes, ustabl e di0i dhe @ed dimpdsedor®0the kind
significantly alleviate problens such as the

dacommesidd iy ofhd hes Bedn v erd NGE egs et i anthé hebove process.
formation of inpurities due to a |ocalized pH

reducd i d A Hdiee s SV £1m-Dy1 & heo aslgh tawny oshddiee | ike kind
of the strong acid in the conventional nethods. 25

& pgn%{lﬁ{@taspw@tmgﬁttm Phesente | YOI i O iBe18cid

extrenely advantageous for the preparation of acid

AL L 2L MR PR i g e
maximized. '

The resulting acid addition salt of the polyacidic
basic compound or the resulting water adduct of the acid
addition salt can be obtained by collecting precipitated
crystals optionaliy after allowing the reaction mixture
to stand for 0.5 to 24 hours under stirring and the
reaction product to crystallize out.

The acid salt of pyridine of the present invention
has an activity to weaken the acidity of the acid
employed, so when the free form of the polyacidic basic
compound becomes unstable to the acid, it can
significantly alleviate problems such as the
decomposition of the active ingredient and the formation
of impurities due to a localized pH reduction in the
system by the addition or the like of the strong acid in
the conventional methods.

The preparation method of the present invention is
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yl thi o)ethyl ] pi perazin-1-yl]-N[2,4-bis(nmethylthio)-6
5 net hyl - 3-pyri dyl ] acet am de nonohydrochl oride or a
wat er adduct thereof,
2-[4-[2-(5, 6-difluorobenzi m dazol - 2-
yl thi o)ethyl]piperazin-1-yl]18[2, 4-bis(2, 2, 2-
trifluoroethoxy)-6-nmethyl-3-pyridyl]acetam de
nonohydrochl oride or a water adduct thereof, 2-[4-[2
10 (benzi m dazol - 2-yl t hi 0)
et hyl ] pi perazin-1-yl]-N[2, 4- . .
bixs 22 12+ tardviahireeetizo ) G:-lree tdndpad-aiyirdardyd § sesitcani d
e dihydrochloride or a water adduct thereof, 2-[4-[2-
GBanzaxaz @12y ltthite)e efbuwtd-plqeeraiian Ipiddraig 4-
bis(2,2,2-trifluoroethoxy)-6-nethyl-3-pyridyl]acetamd
Bell viBnehydr eehlceriizda yor2 -af avatter (kaddiicti dadverled!
2-[4-[2- (benzothiazol -2-ylthio)

1 Rkl icReN AR Herd i1[-4s16--N- [2, 4~bis (methylthio) -6~

i met hyl -4-trifluoromethyl-3-pyridyl]acetam de
dichydnachhRriide 197 @ thaliele At ydRRNEride [ [2-Wdter
trifluoromnmet hyl’'benzoxazol - 2-yl.t hi'o) et hyl ! pi perazin-1|-y
I —a3 Coa e

t+ th f, 2-[4-[{2-(5,6-difluorobenzimidazol-2
ﬁ| 5%4 bi se(rr%)t hyl t h[l o)[- 6-(rret hyll- 3-pyridyl]acetamde
gﬁﬁ%@%@ Q)19 i4e 17 1 -Water ] adducts tdiey gofa, and
X L8 1-plper Az 1d ot dmhd 2- (2

%ﬁ%%g‘ﬁ%@%i o e e ot hy | - 3.

. GEhaAD; tg(TsP' dle: o 98¢ erp agdgucs -
%ntoh%é{dé%f&ll%?&e fmnn%mp{)'\?{) err%lis existing with

epar.i ng, 19 . . _ : : in-1-v1]-N-[2,4-
g-&’f%-z[lfl-l%%aezr?zll r% &ztal-oﬁ-eyql%lﬁll ]ogle% I:yzﬁlpn per%zll n- | [-yl ]-N
= [ 2. 4-Dis(nethyl thiQ)-6-nmethyl -.3-pyrd Jﬁ&% L Oemig
Pét‘Ljrz(ghyzngZcqw 1(#13{1 ﬁf%ﬂ%gﬁa%%%%%i%%% € u]g':tl('eEE of nhes
dihydrochloride or a water adduct thereof, 2-{4-[2-

(benzoxazol-2-ylthic)ethyl]piperazin-1-yl]-N-[2, 4~

bis (2,2, 2-trifluorcethoxy)-6-methyl-3-pyridyl]acetamide
monohydrochloride or a water adduct thereof, 2Z-[4-[2-
(benzothiazol-2-ylthio)ethyllpiperazin-1-yl]-N-[2, 6~
dimethyl-4-trifluoromethyl-3-pyridyl]lacetamide

dihydreochloride or a water adduct thereof, 2-[4-[2-(5-

trifluoromethylbenzoxazol-2-ylthio)ethyllpiperazin-1-yl]-

N-[2,4-bis (methylthio)-6-methyl-3-pyridyl]acetamide

monohydrochloride or a water adduct thereof, and 2=-[4-[2-

(benzoxazol-2-ylthio)ethyllpiperazin-1-yl]}-N-[2-(2-
methoxyethoxy)—4—(2,2,2—trifluoroethoxy)—6—methyl—3—
pyridyl]acetamide monohydrochloride or a water adduct

thereof. Namely, no problem is existing with preparing
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hydrochloric acid in an excess anount. However, even
if 5there is a need that an anount of hydrochloric be
preci sely weighed as in the case of the preparation of
a nonohydrochloride or a water adduct thereof, it
woul d be extrenely difficult®not only to conduct its
operation, but also to obtain the desired uniform
hydrochloride or 10 its water adduct. Wen preparing
2-[4-[ 2- (benzi m dazol - 2-

yl thi o) et hyl ] pi perazin-1-yl]-N[2,4- blS(ﬁEthy|thI0) 6-
HEEHyI23{b¢n2dmhﬁaaeﬂaﬁrgéthn@dhﬂ@wdd@u@ﬁﬁ@él@rlay ]-N-
wat er adduct thereof,
22[4*b25@ﬁe6h§ﬂthd0nebemkthbdaﬁepﬁZiﬁgl]acetamide

yl thi o) et hyl ] pi perazin-1-yl]-N[2,4-bis(2,2,2-
EékEngH@@bh@&Yﬁd@-QBWEybrSamwmkﬂylbawemanm@euse of
nonohydr ochl ori de or a water adduct thereof, 2-[4-]2-

59@96bﬂ&6§§@|a%1ﬁlhh|@h ekidslspiaperazi.n- Aoywkiel; [ 2vdn if
bis(2,2,2-trifluoroethoxy)-6-nethyl-3-pyridyl]acetamd
%hFQedhEygrggabo&hg% ah ameaintl caddyetrddmaredic be

g E%Q%@éxoheg Yleliniz@) 8hhyhkpideraz n-they Idre¥drdtdon of a

tri Iuoroethoxy) 6- met hyl - 3-pyri dyl | acetam d
9F§??§?$gﬁqggﬁﬂ%'@% Qr vateat ey fduath derfeofit would be
[ I lt-h 16

GRREAI SR AL Rperer e d et

By 1%%h' O Lt A0 3Rkl adIGh LRBTE Ofyarddifid 2-dd-or

rif uoronethylbenzoxaz yl thi o) et hyl |'pi perazin-1-y

ﬁkfzwite s EFEERt hi 0) - 6- met hyl - 3- pyri dyl ] acet ani de
When preparing 2-[4-[2-(benzimidazol-2-

ylthio)ethyl]piperazin*lwyl]—N—[2,4—bis(methy1thio)— -
methyl-3-pyridyllacetamide nonchydrochloride or a water
adduct thereof, 2-[4-12- (5, 6-difluorobenzimidazol-2-
ylthio)ethyl}piperazin—l—yl]—N—[Z,4—bis(2,2,2—
trifluoroethoxy)-6-methyl-3-pyridyllacetamide
monchydrochloride or a water adduct thereoif, 2-[4-[2-
(benzimidazol-2-ylthio)ethyllpiperazin-1-yl]-N-[2, 4-
bis(2,2,2~trif1uoroethoxy)—6—methyl—3—pyridyl]acetamide
dihydrochloride or a water adduct thereof, 2-[4-[2-
(benzoxazol-2-ylthio)ethyllpiperazin-1-yl}-N-[2,4-

bis (2,2, 2-trifluoroethoxy) -6-methyl-3-pyridyl]acetamide
monohydrochloride or a water adduct thereof, 2-[4-[2-
(benzothiazol-2-ylthio)ethyllpiperazin-1-yi]-N-[2, 6~

dimethyi-4-trifluoromethyl-3-pyridyl]jacetamide
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nmonohydr ochl ori de or a water adduct thereof, and

2-[4-12 5 (benzoxazol - 2-yl thio)

et hyl ] pi perazin-1-yl]-N[2-(2-

met hoxyet hoxy) - 4- (2, 2, 2-trif| uoroet hoxy) - 6- met hyl - 3-

pyri dyl ] acet ami de nonohydroch?oride or a water adduct

t hereof, use of a water-containing | ower alcohol as an
organic solvent is preferred. 10 In particular,

2-[4-[ 2- (benzi m dazol - 2-
thhio)ethyIlpiperazin-I-yI]-N—[2,4-bis(nEth It hio)-6-

e hnara@tgymide Joacet avtde melsoisiditdanass de& ot - Wat et
adduct obtai ned as descri bed above has a hi gh degree

afr 1 fnystoaldtiniliyen moss alot2 -havd i gridscop Hesazig -y 1] -
excellent 15 in thermal stability wi thout any a wei ght
change -is (o thdahydreat dme ehlydr-osht oty hba ¢ orriorde he

| i ke, has no problemof polynorphism and is free
fcemHyfddience ke ar resiaduat afddydrivohiaric acd G- o [2-
this is a preferred acid addition salt. 20 Exanpl es

TR Y B&8M] Honvantt io) sMHy ] Iheied mad trerl -bel pescli2-bed-

in further detail on the basis of Exanples, although

H&h&é@ﬂﬁxfﬂ)%ﬂm (an, shoul 1l nntc dith@opist 6 el lagl —3-
being 25 confined to the foll ow ng Exanples. 21

EXATRLA 1k ReBRIA iy &rd i@ {denzi m dazoér 2adduct
yI't hi 0) "et hyl ] pi perazin-1-yl]-N[2, 4-

thereof, use of a water-containing lower alcohol as an
organic solvent is preferred.

In particular, 2-[4-[2-(benzimidazol-2-
ylthio)ethyl]piperazin—lvyl}—N—{Z,4—bis(methy1thio)—6—
methyl-3-pyridyl]acetamide monohydrochloride 0.9-water
adduct obtained as described above has a high degree of
crystallinity, does not have hygroscopicity, is excellent
in thermal stability without any a weight change due to
dehydration, dehydrochlorination or the like, has no
problem of polymorphism, and is free from influence by a

residual of hydrochloric acid, so this is a preferred

acid addition salt.

Examples

The present invention will hereinafter be described
in further detail on the basis of Examples, although the
present invention should not be construed as being

confined to the following Examples.
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bi s(met hyl t hi 0) - 6- net hyl - 3- pyri dyl ] acet am de 5
nmonohydr ochl ori de 0. 9-water adduct (1) After heating
and dissolving the free base (2.00 kg, 3.98 nol) of
2-[4-[2- (benzi m dazol - 2-
yl t hi o) et hyl ] pi per azi n- I-yI]2¥+[2 4-bi s(met hyl t hi o) - 6-
met hyl - 3- pyri dyl ] acetam de and pyri di ne hydrochl ori de
10 (0.92 kg, 7.96 nol) in ethanol (12 L) at reflux
tenperature, water (20 L) was added dropw se to the
reaction mxture at 75 to 87C. The reaction m xture
wasmpakl dwed to cool down to room tenperature, and was
stirred for 1 hour. Precipitated crystals were
col | ecPedpbyatbohi bfr atildn.[2THbeBR B dREOMEFe washed
with water and dried at 80C under reduced pressure to
obt ai ny2thde} 2thybépibrirdaiot12yy tNdR, 4-
et hyl ] pi perazin-1-yl]-N[2, 4- bis(nethyl
t hi 0) - bisehbyhy3<pyoi) d¥HhacbyanBdeyrioydipdredemise de
wat er adduct (1.96 kg, 89.0% found to 20 contain 2%
of et hasabhi;deachiobliBE a@s Scekarkessidueddl es. (2)
2-[4-[2-(Benzi m dazol - 2-yl t hi 0) et hyl ] pi perazi n-1 -
yhl) - NA2tdr bhséaehbybhhi dlis6otwtihyl +Repyiriesy Heamet @D kg,
e nonohydrochl ori de water adduct (1.96 kg) prepared
BN olgheo1pr egedura ([} (was zSuspendad 2-n water (40 L),
and at 25 reflux tenperature, the solvent (20 L) mas
gll%‘h'lbl ) e@neffi p2Be rander 1t-ha Jemv (g rreritsamaitasiitian) -
fter allowmng the residue to cool down to room
heTRet abuberiBKagiaRididiidie GRS bdird dsefee Ineldettlad e

filtration, washed with water

(0.92 kg, 7.96 mol} in ethanol (12 L} at reflux
temperature, water (20 L) was added dropwise to the
reaction mixture at 75 to 87°C. The reaction mixture was
allowed to cool down to room temperature, and was stirred
for 1 hour. Precipitated crystals were collected by
filtration. The crystals were washed with water and
dried at 80°C under reduced pressure to obtain 2-[4-[2-
(benzimidazol-2-ylthio)ethyllpiperazin-1-yl]-N-[2, 4~

bis (methylthio)-6-methyl-3-pyridyl]lacetamide
monohydrochloride water adduct (1.96 kg, 89.0%; found to
contain 2% of ethanol from *H-NMR) as colorless needles.
{2) 2-[4-[2-(Benzimidazol-2-ylthio)ethyl]lpiperazin-1-
yl]—N—[2,4~bis(methylthio)—6—methyl—3—pyridyl}acetamide
monohydrochloride water adduct (1.96 kg) prepared in the

procedure (1) was suspended in water (40 L), and at

reflux temperature, the solvent (20 L) was distilled off
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and dried at 80C under reduced pressure to obtain the
5 title conpound (1.70 kg, 84.2% as colorless

needl es. Melting point: 194-196C | R(KBr)cm 1: 3431,
1674, 1625, 1564, 1520. 1H NVR(400MHz, DMSO- d6) 5:

2.32 (3H, s), 2.40 (3H, s), 22.45 (3H, s), 2.75-3.75
(14H, m, 6.92 (1H nm, 7.08-7.20 10 (2H, m,
7.42-7.53 (2H, m, 9.38 (1H, br s). Elenental analysis
for C23H30N6OS2HCL. 0. 9H20 (in view of 2. 84% wat er
content as determ ned by a water content test):

Caldal afhed en@irdOnehtat, Eegfune. 18iter @llopisg; thes
S, 17.32 Found: C, 49.97; H, 6.00; N, 15.24; d, 6.48;
Seshfus Refrrcantdcain Bramulom I Rrepmtation mfecipitated
2-[4-[2-(benzi m dazol -2- 20 ylthio)

i dpiPercaz rol-dtas [ £iltration, washed with water
bi s( et hyl t hi 0) - 6- net hyl - 3- pyri dyl ] acet am de

tetd amdroehl ggege ndnwet ekbqadducbrékeuiiee@ocbadgain the
(13431 g, 0.267 nol) of 2-[4-[2-

( 2- 0l 1 Qg etdwldPi pes akirodredd -Medd os.
%ﬂ%&@s?&%q hi 00&) - 6- rre% hyl - 3- pyri dyl ] acet am de was 23

foieh i mnsogsoo 1D, oll ol by e
ﬁ Nz lgcma‘{((?%aﬁ,g’lél’f@ﬁqm) oveL, s hut es under
TH-NMR (400MHz, DMSO-d¢) &: 2.32 (3H, s), 2.40 (3H, s),
2.45 (3H, s}, 2.75-3.75 (14H, m), 6.92 (1H, m), 7.08-7.20
(2H, m), 7.42-7.53 (2H, m), 9.38 (lE, br s}.
Elemental analysis for Cz3HaoNegOS2+HC1+0.9H:0 (in view of
2.84% water content as determined by a water content
test):
Ccalculated: ¢, 49.74; H, 5.95; N, 15.13; Cl, 6.38;
S, 17.32
Found: c, 49.97; H, 6.00; N, 15.24; Cl, 6.48;
S, 17.26
Referential Example 1
Preparation of 2-[4-[2-(benzimidazol-2-
ylthio)ethyllpiperazin-1-yl]-N-[2,4~-
bis{methylthio)—6—methyl—3—pyridy1]acetamide
tetrahydrochloride 2-water adduct
The free base (134.3%1 g, 0.267 mol) of 2-[4-[2~
(benzimidazol-2-ylthio)ethyl]piperazin-1-yi]-N-[2, 4~

bis (methylthio)-6-methyl-3-pyridyl]acetanide was
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OC. Diethyl ether (700 nL) was added, and the m xture
5 was left over for 2 hours. Precipitated crystals
were collected by filtration, washed successively
with a 1:1 mxed solvent (500 nL) of nethanol -di et hyl
ether and diethyl ether (5083nL), and dried at room
tenperature for 3 hours under reduced pressure to
afford the title 10 conmpound (133.54 g, 73.0% as
colorless crystals. Melting point: 193-196C

| RCKBr)cml: 3405, 2922, 1699, 1614, 1564, 1516. _
' HNVR(VOD bz, meDNBOal6) (B0 1L 42 {SH owgd Iy 4Bn¢ Jorgylse
2.46 (3H, s), 3.66-3.84 (10H, m, 3.91 (2H, t, J =7.3
TRidz)iort. 0 (@H, (Ufv)s)hydr @ferf 1¢h 1eyidy. B3-wedizanoH,
m, 7.63-7.69 (2H, m, 10.16 (1H, br s). Elenental
anad ysé sg f or . €2 HIONG OS2 4 HCAL . RHROr e s Gahdet asetvr g at
40.35; H 5.59; N, 12.28; d, 20.71; S, 14.05 20

Fpund: pCe+A01 12t nEr 9788 ndY) #2s13ddel, 28d58he fixture
14. 27 Reteréential Exanple 2 Preparation of

2;d A-122 € bepzt @azplh@ars., Precipitated crystals were
ylthio)ethyl]piperazin-1-yl]-N[2,4- 25

| s{rethyd tih 0 + Br PR hwh - Jrpyrédybllecesanvdey24ith a 1:1

Isulfate 1.5-water adduct Sulfuric acid (purity: 96%

192, 95 "1 oS3 BB )mr, MaSt dhé tih £6o W dDevBy Er e(Hed ahd
. e free base (1.94 q,
diethyl ether (500 mL), and dried at room temperature for
3 hours under reduced pressure to afford the title
compound (133.54 g, 73.0%) as colorless crystals.
Melting point: 193-196°C
IR(KBr)cm™: 3405, 2922, 1699, 1614, 1564, 1516.
lH-NMR (400MHz, DMSO-ds) &: 2.42 (3H, s), 2.43 (3H, s),
2.46 {(3H, s), 3.66-3.84 (10H, m), 3.91 (2H, &, J = 7.3
Hz), 4.09 (2H, br s), 6.95 (1H, s), 7.33-7.43 (2H, m),
7.63-7.69 (24, m), 10.16 (1H, br s}.
Elemental analysis for C23H3oNg05,*4HC1 *2H,0:
Calculated: C, 40.35; H, 5.59; N, 12.28; Cl, 20.71;
S, 14.05
Found: c, 40.12; H, 5.83; N, 12.13; Cl, 20.59;
S, 14.27
Referential Example 2
Preparation of 2-[4-[2-(benzimidazol-2-
ylthio)ethyllpiperazin~-1-y1]-N-[2, 4~

bis (methylthio)-6-methyl-3~pyridyl]lacetamide
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3.86 mmol ) of 2-[4-[2-(benzim dazol-2 5

yl t hi o) et hyl ] pi perazin-1-yl]-N[2, 4-bis(nethylthio)-6-
nmet hyl - 3- pyri dyl ] acet anmi de was added to the above
diluted sulfuric acid, and dissolved at room
tenperature. Ethanol (4.5 nmi$4was added, and a viscous
substance fornmed was dissol ved under heat. The
solution was 10 stirred at roomtenperature for 10

m nutes, followed by the further addition of ethanol
(9 m) . The mxture was chilled under stirring in

i ce watésulPeeel fi.ttatederceygsivalts were col | ected by
filtration, and heated and dried at 80C for 3 hours
under sedyced cpressuri@urdtis &Ror d Ihe ma,l & -Sonpdndd
(2.64 g, 94.3% as a colorless powder. Melting point:

204 208G HR( KB Malte3403,. 5L7A0,. 1612, free7pbass211.%4 g,
1H NVR(400MHz, DMBO-d6, 120C) 5: 2.44 (3H, s), 2.46

(36 mdf19) ,of2-248[43[+:k- enAr0maFd4-14H, n,
3.26-3.53°(8H, n), 3.60 (2H, m, 6.92 (1H m,

Kfﬂ:@u?:r)%%bﬂﬁ"}pl@era@ﬂ'&ﬂ B2 ~N-2H, 49b i OBt hiy) -
S). El enmental "anal ysis for C23H30N60S3. 2H2S09. 1. 5H20

at 4N AdaES;S 22 0bo?d diluted
5}1 33%?’7 dﬁﬂé)‘%ﬂ%‘lﬁj&n 39:S, 22.27 25 ° TR

g%[l u[q:gtcl al. fxanpl e cﬁfécﬁlﬁﬁi@td@r‘rdﬁm temperature.
benzi‘m dazol - 2- 'yl t hi 0)

%tlﬁ%lr]oq_ p@d’.@lrﬁtl vyés] aNIc{c—?rd,Af'and a viscous substance
formed was dissolved under heat. The solution was
stirred at room temperature for 10 minutes, followed by
the further addition of ethanol (9 mL). The mixture was
chilled under stirring in ice water. Precipitated
crystals were collected by filtration, and heated and
dried at 80°C for 3 hours under reduced pressure to
afford the title compound (2.64 g, 94.3%) as a colorless
powder.,
Melting point: 204-208°C

R (KBr)cm™ : 3403, 1700, 1617, 1567, 1521.

lH-NMR (400MHz, DMSO-ds, 120°C) &: 2.44 (3H, s), 2.46 (3H,
s), 2.48 (3H, s), 3.05-3.14 (4H, m), 3.26-3.53 (8H, m),
3.60 (24, m}, 6.92 (1H, m), 7.16-7.19 (2H, m), 7.48-7.52
(2ZH, m), 9.18 {(lH, br s).

Elemental analysis for Cp3H3oNg0S3* 2H2504 71 . SH20:

Calculated: C, 38.06;H, 5.14;N, 11.58;5, 22.08

Found: c, 37.99;H, 5.20;N, 11.39;s, 22.27
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bi s(met hyl t hi 0) - 6- net hyl - 3- pyri dyl ] acet am de 5

nmonosul fate 4-water adduct The free base (2.95 g, 5.86
nmol ) of 2-[4-[2- (benzim dazol -2-ylthio)

et hyl ] pi perazin-I1-yl]-N[2, 4-

bi s(met hyl t hi 0) - 6- met hyl - 3- @ori dyl ] acet am de was
heated and dissolved at 80C for 2 mnutes in 1 nol/L
sul furic 10 acid (6 nmL, 6.00 mol ). The sol ution was

| eft over at roomtenperature for 3 days to induce
precipitation of crystals. Subsequent to decantati on,
neterehdbamixsmsleadlded, crystals were collected by
filtration, successively washed with water (15 nmL) and
i sopr opeaeh ratlbo 16f k- #4 5[ ot )benniimidizobver (dried
in the air) at room tenperature under environnental

pr essu ech 06) 24n POUP Spéhaz 8R-0peD] sys{epito afford the
title conpound (3.71 g, 94.1% as colorless prisns.

Mel ting gm@ﬁh Unspselbigden20- s RotBijgm) 4c3843midd674,
1625 156 1520. 1H NVR(400MHz, DMBO-d6) b: 2.40 (6H,

s), én& fé%e 42w§9€-:§ 73a0d4H m, 6.92 (1H m,
7. 11 , 43-7.53 (2H, m, 9.38 (1H, br

S n SI rg@2 NeRSIH2S@44H2Q- (25
C%Iculgggd%§ eaggg% § %? QH?@N, 12H29 ; g? 16-06

ég?ngfﬁp g%x ?%hiogetﬁy§§ 1p@ra%3n3§ v 19-NL9 204 -

eren reparati on of

%ié?mégh§?ﬁﬂ%bVl%§ﬁ8kh§1 3-pyridyllacetamide was heated
and dissolved at 80°C for 2 minutes in 1 mol/L sulfuric
acid (6 mi,, 6.00 mmol}. The solution was left over at
room temperature for 3 days to induce precipitation of
crystals. Subsequent to decantation, water (15 mL) was
added, crystals Were collected by filtration,
successively washed with water (15 mL} and isopropanol
(10 mL + 5 mlL}), and left over (dried in the air) at room
temperature under environmental pressure for 24 hours in
an open system to afford the title compound (3.71 g,
94.1%) as colorless prisms.
Melting point: Unspecified.

R(KBr)cm ': 3431, 1674, 1625, 1564, 1520.

'H-NMR (400MHz, DMSO-de) &: 2.40 (6H, s}, 2.45 (3H, s),
2.80~3.72 {14H, m), 6.92 {(l1H, m), 7.11-7.18 (ZH, m),
7.43-7.53 (2H, m), 9.38 (1H, br s}.

Elemental analysis for Cz3HszoNg0S3*H250,°4Hz0:

Calculated: C, 41.06;H, 5.99;N, 12.49;5, 19.06
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yl thi o) et hyl ] pi perazin-1-yl]-N-[2,4- 5

bi s(met hyl t hi 0) - 6- net hyl - 3- pyri dyl ] acetam de nono

sul fate The
2-[4-[2-(benzi m dazol - 2-yl t hi 0) et hyl ] pi per azi n-
1-yl]-N-[ 2, 4-bi s(net hyl t hi 0) 26- met hyl - 3- pyri dyl ] acet am
i de nonosul fate 4-water adduct (3.25 g, 4.83 mol),
whi ch had 10 been prepared in Referential Exanple 3
was heated under reflux and dissolved in 97.5%

et hanol (120 nL) The solution was left over at room
tremper:at ure tor 43 .daysHt o5. BAdute Pt eTd pist atlieR Tof
crystals. The crystals were <collected by filtration,
raFRednwith, @xaandle @30 nL + 20 15 nl), and heated and
dried at 80C for 6 hours under reduced pressure to
affordp&@ga&b&h@nc@ﬁpquq@—QZHqup21mx5a%@l1ﬁr

colorless fine needles. Melting point: 170-171C

| R(KBr )4 hl 0343 Ly 1164 be rkG2n- 11564, -520.4-20

1H NVR(400MHz, DWMBO-d6) 5: 2.40 (6H, s), 2.45 (3H, s),
2.80-3p42 (’n:le‘i:'ﬂyl@hlog—%znfe]ﬂﬂ M3 -phrdildyil B t2thidy
7.43-7.53 (2H m, 9.38 (1H, br s). Elenmental analysis
for C2§H%g@@@§%@%804 Cal culated: C, 45.98 ; H, 5.37

; S, 21.35 25 Found: C, 45.73 ; H, 5.40 ;

N, 13 2221[238 (reh z iRel Rl At Al y Fxanpl et byl 1piperazin-

Preparat|on of [4-2- (ben2|n1dazo - 2-

W—w O—)I\Fit [rby,lll]—@i 1%9&?@51'&1 tH’llc] NS-LIgef‘hyl— 3-pyridyl]acetamide

monosulfate 4-water adduct (3.25 g, 4.83 mmol), which had

been prepared in Referential Example 3, was heated under
refiux and dissolved in 97.5% ethanol (120 mL). The
solufion was left over at room temperéture for 3 days to
induce precipitation of crystals. The crystals were
collected by filtration, washed with ethanol (30 mL + 20
mL), and heated and dried at 80°C for 6 hours under
reduced pressure to afford the title compound (2.70 g,
93.0%) as colorless fine needles.

Melting point: 170-171°C

IR(KBr)em ™' : 3431, 1674, 1625, 1564, 1520.

14-NMR (400MHz, DMSO-ds) &: 2.40 (6H, s}, 2.45 (3H, s),
2.80-3.72 (14H, m), 6.92 (1H, m), 7.11-7.18 (2H, m),
7.43-7.53 (2H, m), 9.38 (1lH, br s).

Elemental analysis for Cz3HizoNgO0S53*H2504:

Calculated: C, 45.98;H, 5.37;N, 13.99;5, 21.35

Found: c, 45.73;H, 5.40;N, 13.75;5, 21.38
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bi s(met hyl t hi 0) - 6- net hyl - 3-pyri dyl ] acetam de 5

di mal eate The free base (23.75 g, 47.2 mol ) of
2-[4-[2- (benzi m dazol -2-ylthio)

et hyl ] pi perazin-1-yl]-N[2, 4-

bi s( et hyl t hi 0) - 6- et hyl - 3- p¢¥i dyl ] acet ami de was

di ssolved in ethanol (200 nL.). Maleic acid (11.4 g,
98.2 10 nmol) was added and di ssol ved under heat to
prepare a honobgeneous sol ution. The reaction m xture
was concentrated under reduced pressure and the
resicdusmtias. Foraygtlad |15 zed from et hanol - et hyl acetate.
The crystals were collected by filtration to afford
the ti tHrepeanpdwid o5 2(-30.-92 gb8BS. itv)darm Icdl-or | ess
crystals. Melting point: 127-130C. | R(KBr)cml: 3424,

1687, 241 b 286y 1549 D e r - iINVR(-4Q0Mir [ DMSO- d6)  5:
2.43 (3H, s), 2.45 (3H, s), 2.47 (3H, s), 2.93-3.00

(4H, Mo i3t A s o A 25 p i dRtadetahuid. 8
Hz), 3.37 (2H, "br s),3.55 (2H, t, J = 6.8 Hz), 6.14
(4H, s)3ip1%ktelH s), 7.13-7.16 (2H n) 7.44- 7.50
(2H, m, 9.04 (1H, br s). Elenental analysis for

C23H30 (i ei Acigh) 2 b Oul @ exk: 45 (2
50. 67; %@?%%%%11@4 sgals 06 25 Found: o 50 49

ity dha ol 201 S L 90 P e POIREI X LRS- (2,4

ion pat (benzi m dazol - yIthlo)
SRR 2 gt s
dissolved in ethancl {200 mL) Maleic acid (11.4 g, 98.2
mol) was added and dissolved under heat to prepare a
homogeneous solution. The reaction mixture was
concentrated under reduced pressure and the residue was
crystallized from ethanol-ethyl acetate. The crystals
were collected by filtration to afford the title compound
(30.95 g, 89.1%) as colorless crystals.
Melting point: 127-130°C,
IR(KBr)cm™*: 3424, 1687, 1624, 1576, 1492.
1y_NMR (400MEz, [MSO-ds) &: 2.43 (3H, s), 2.45 (3H, s),
2.47 {3H, s}, 2.93-3.00 (4H, m), 3.08-3.17 (4H, m), 3.25
(2H, t, J = 6.8 Hz), 3.37 (2H, br s),3.55 (2H, t, J = 6.8
Hz), 6.14 {4d, s), 6.91 {(1H, s), 7.13-7.16 (2H, m), 7.44-
7.50 (2H, m), 9.04 (1H, br s).
Elemental aﬁalysis for Cp3HagNg0S3*2Cy4H40, (maleic acid):
Calculated: C, 50.67; H, 5.21; N, 11.44; 5, 13.09

Found: c, 50.49; H, 5.37; N, 11.20; S, 13.36
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nonohydr ochl oride 0.9-water adduct is illustrated in
FIG 5 1, and the results of its TG (thernogravinetric
anal ysis)-DSC (differential scanning calorinetry)
nmeasurenents are shown in FIG 2. Further, a powder X-
ray diffraction pattern of 22§4-[2- (benZ|mdazoI 2-

yl thi o) ethyl] pi perazin-1-yl]-N[2,4-bis(nmethylthio)-6

.10 nethyl -3-pyridyl]acetam de tetrahydrochl oride

2-water adduct is illustrated in FIG 3, and the
results of its TG DSC neasurenents are shown in FIG
4. A pawgewdxzrr Xy ragi Bfirfdewiced oparredrieraf of 2-[4-[2-
2-[4-[ 2-(benzi m dazol -

W bichizané Hayloli pizperiaziin) Boply]l- -1 be-dirs (et hiyiN-i D) 4-6-
15 net hyl - 3-pyridyl]acetam de disulfate 1.5-water
adaugile thy1 thiiloy sta-ateath vilnr 3FGr 5y ldrddthenidsul t s of
its TG DSC neasurenents are shown in FIG 6. A powder

Yohdh ydéiclhnactiiden nat-tere rofad?infcd: [i% (Henzs tnf deed| +12-FIG.
yl thi o) et hyl ] pi perazin-1-yl]-N[2,4-bis(nmethylthio)-6

20 nRidhthe3vawiilhy lacatammde ronasi drdeide et er
adduct is illustrated in FIG 7, and the results of

ah%ﬂ}@rl@@CDsr@e SHIEEY e SOl ddXar fhethrpowder
X-ray dlffractlon pattern of 2-[4- [2 (benzi m dazol - 2-

)Z/ngta'%'u‘%)e%tel?bﬂsl RIREAZW iy [HrdY [2, 4rhirsbret hy Pawelerb x-

hyl - 3- pyri dyl ] acet am de nonosul fate is

#&W%Erﬁ&%@t'l%r?%at%e@n £ and ll—h[_‘i‘z-r @sdt 4 Smdadd B-2-

nmeasurenents are shown in FIG 10. A powder
?ﬂt%)i[og e:fk})lgq (z‘jﬁjjm%(}a{%gﬁt tr@j rlyqLl_o)ﬂet hyI ]bpjispﬁel?%tzkll%ltlhﬁ)]
methyl-3-pyridyllacetanide tetrahydrochloride 2-water
adduct is illustrated in FIG. 3, and the results of its
TG-DSC measurements are shown in FIG. 4. A powder X-ray
diffraction pattern of 2-{4-[2-(benzimidazol-2-
ylthio)ethyllpiperazin-1-yl]-N~{2,4-bis (methylthio)-6-
methyl-3-pyridyllacetamide disulfate 1.5-water adduct is
illustrated in FIG. 5, and the results of its TG-DSC
measurements are shown in FIG. 6. A powder X-ray
diffraction pattern of 2-[4-{2-(benzimidazol-2-
ylthio)ethyl]piperazin—l—yl]~N~[2,4—bis(methylthio)—G—
methyl-3-pyridyl]acetamide monosulfate 4-water adduct is
illustrated in FIG. 7, and the results of its TG-DSC
measurements are shown in FIG. 8. A powder X-ray
diffraction pattern of 2-[4-[2-(benzimidazol-2-
ylthio)ethyl]piperazin-1-yl]-N~{2,4-bis (methylthio)-6-

methyl-3—pyridyl]acétamide monosulfate is illustrated in



[ 2, 4-bi s(net hyl thio)-6-nethyl-3-pyridyl]acetamde 5

dimaleate is illustrated in FIG 11, and the results
of its TG DSC neasurenents are shown in FIG 12. 30 o
v a3cm s~QQmon_pg (NOo Tn -a Nann o ~ EN
NMNhYr' OVpJUa NI>U Oa=0NCON w
~O~~mNr ONOOREN Ut N~~ULpN cG
4vl MZJ ZVQaNmMm Wo %mcO-- OOtoo wauU

e) ~od~-pd OVazZl Nha (0O mWN=Mo Yim O
CMO1
FIG. 9, and the results Qf its TG-DSC measurements are

shown in FIG. 10. A powder X-ray diffraction pattern of
2-[4-[2- (benzimidazol-2-ylthio)ethyllpiperazin-1-yl]-N-
[2,4-bis (methylthio)-6-methyl-3-pyridyllacetamide

dimaleate is illustrated in FIG. 11, and the resuits of

its TG-DSC measurements are shown in FIG. 12.
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(Note) Thermal stability: The purity of each acid
addition salt of the polyacidic basic conmpound stored
at 80C for 10 days was 5 determ ned by HPLC
measurenent relative to its purity before the storage
with the proviso that the disulfate 1.5-water adduct
and the dimaleate were stored at 60C for 7 days
before their storage at 80C f&F 10 days.
Hygroscopicity: 10 A wei ght change of each acid
addition salt was neasured after storing it for 4
days under conditions of 25C and 83%rel ative
humigdityy, TG Thernogravimetric anal ysis DSC
Differential scanning calorinmetry 15 As bei ng evident

freme Akl esdap 2r {4 2
(benzi m dazol - 2- yIthlo)ethyI]plpera2|n [-yl]-N[2, 4-

bi s(met hwhd Hlo)i18 Rt Bukn3apyaiMidilaeet aadeos the

nonohydr ochl ori dé 0. 9-water adduct according to the

pr séﬁggci@y@rﬁa&% hagduhbob-ge84 aq afocer yst ald |c[lal)t$/ was
had 20 no hygroscopicity, was excellent in thernal

st abkbih¥nedV s HHLAMEaSubshant | BdlatEivghttochasgpurity
resulting from dehydration, dehydrochlorination
angkgbré hehd | keyradjad wieh tHeveptopidhehatolthenddbulfate
pol ynor phism was free fromthe influence of any
resi.dunbhtef aydligchmer itheadital emide 2Exehetefredeatwas’Ca
preferred acid addition salt. 32

for 7 days before their storage at 80°C for 10 days.

Hygroscopicity:

A weight change of each acid addition salt was
measured after storing it for 4 days under conditions of
25°C and 83% relative humidity.

TG: Thermogravimetric analysis
DSC: Differential scanning calorimetry

As being evident from Table 1, 2-{4-f2-
{benzimidazol-2-ylthio)ethyllpiperazin-1-yl]-N-[2,4-
bis(methylthio)-6-methyl~3-pyridyljacetamide
monohydrochloride 0.9-water adduct according to the
present invention had a high degree of crystallinity, had
no hygroscopicity, was excellent in thermal stability
without any substantial weight change resulting from
dehydration, dehydrochlorination and/or the like, did not
develop the problem of polymorphism, was free from the

influence of any residual of hydrochloric acid, and

therefore, was a preferred acid addition salt.
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Exanpl e 2 Preparation of
2-[4-[2-(5, 6-di fl uorobenzi m dazol - 2-

yl thio)ethyl]piperazin-I-yl]-NJ[2,4-bis(2,2,2-
trifluoroethoxy)-6-nethyl-3-pyridyl)acetam de 5
nmonohydrochl oride (1) Preparation of
1-tert-butoxycarbonyl -4-[2-(5%-

di fl uorobenzi m dazol - 2-yl t hi o) et hyl ] pi perazine To a

solution of 1-tert-butoxycarbonyl-4-(2- hydroxyethyl)

pipe ra z ine (7.40 g, 32.13 mmol) in THE (100 10 ni),
triethylamne (4.36 g, 43.09 mol ), 4-

di met hy| anj nopyri di ne (200 ng, 1.64 nmol) and
neFﬁ%ﬂéL%P%onyl chloride (7.40 g, 38.76 mml) were

e e e

t enper at iFron-m xt'ure was al

rise 15 to .roqm.tenperat al_ sl bhe _peaghi onp..
i xt ur e %Hgnxgﬁﬂhy pﬁgFgégiﬁi%dfggﬁﬁ-ﬁé reac?ion
mxture was.. filt apd 14148 MAS cetanid
concentr ?%ﬁ%%ﬂ% Sr$§%8&cgdmggﬁ%iétﬁéahTﬁgﬁr§§i33% 3@3

di ssol v ' .ENF (3QQ:@8kL) . At room tenperature,
5,6-difﬁ%§%§3 -ﬁ%ﬁcapﬁobenzinidazole 20 (5.00 g, 26.86

gl ), PP@%@:?&& WA Q%%E%—Bﬁtéﬁy@ar&&xﬁm—rmel (5, and

18-'cr own- (Sdb nmg, 1.92 mmol) were successively

added, 4f £ hoMRL M rSldazbl RG- 1 t808) d1ry19@ipricautes.
The reaction m xture was concentrated under reduced

pr essur ero anNdsdihe: ioes iodu e —was t i i d:t yech fpprnyd-dmi2 25

chromat ography on silica gel (silica gel: 200 g; 33
hydroxyethyl)piperazine (7.40 g, 32.13 mmol) in THF (100
ml), triethylamine (4.36 g, 43.0% mmol), 4-
dimethylaminopyridine (200 mg, 1.64 muol) and
methanesulfonyl chloride (7.40 g, 38.76 mmol) were
successively added under ice cooling and stirring. The
temperature of the reaction mixture was allowed to rise
to room temperature, at which the reaction mixture was
stirred for 50 minutes. ‘The reaction mixture was
filtered, and the filtrate was concentrated under reduced
pressure. The residue was dissolved in DMF (200 mL). At
room femperatufe, 5, 6-difluoro-2-mercaptobenzimidazole
(5.60 g, 26.86 mmol}, potassium carbonate {8.64 g, 62.51
mmol) and 18~crown-6 (500 mg, 1.92 mmol) were
successively added, followed by stirring at 80°C for S0
minutes. The reaction mixture was concentrated under

reduced pressure, and the residue was purified by column

chromatography on silica gel (silica gel: 200 g;
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devel oper: hexane: acetone = 8:1-41:1). Crystallization
was conducted from acetone-ethyl ether-hexane to
obtain the title conpound (7.26 g, yield: 68% as
colorless crystals. 5 Melting point: 192.3-193.0C

| R(CKBr)cm 1: 3061, 2976, 2836, 1672, 1475, 1427.

"-H NWVR(400MHz, CDC13) 5: 1.59 (9H, s), 2.51-2.68 (4H
m, 2.94 (2H, t, J =5.4 Hz), 3.28 (2H, t, J =5.4
Hz), 3.45- 3.65 (4H, m, 6.85-7.62 (2H, m. 10 (2)
Preparation of 1-[2-(5,6-difluorobenzim dazol -2-

yl thi o)ethyl)piperazine tritrifluoroacetate

é;@?5&1%%%9%X&§%3&ﬂ%%§é§Fé'£5 6151:1). Cr stalljzation

uor obénzi m dazol - thio)ethyl)piperazine (7

gt?aéf%ééhdﬂﬁﬂ& Mas addednbOethil | d1aBasRkhfie 2Ed bR n

over 15 mnutes under ice cooling and stirring

t O i SEPENE dADRARE - (7S8BSEAULNE1d O 638 BsNBolOF1ddk
m nutes under ice cooling, ether (100 nL) and hexane
(190,8td1s were added to the reaction m xture and
crys¥als were collected by filtration. The crystals

weyg1 20n g asd it alildzozed1bronret hanol - di et hyl ether to
afford the title conmpound (9.58 g, yield: 82% as a

paie (Kt @ : pposies .29, t i28g 6poll AT 2, 18479~ 14279C

| RCKBr)cri 1: 3417, 3026, 2749, 2483, 1671, 1484. 25

1 H NIVRIE Q000 2 DNBO1A5) 3S: 1 25T 8(B1,26) ( 18H51nF ; 68, WK, m),

(25H9§4(2H, t, J = 5.4 Hz), 3.28 (2H, t, J = 5.4 Hz), 3.45-
3.65 (4H, m), 6.85-7.62 (2H, m).
{2) Preparation of 1-[2-(5,6~difluorcbenzimidazol-2-

ylthio)ethyl]lpiperazine tritrifluorocacetate
1-tert-Butoxycarbonyl-4-[2- {5, 6-

difluorobenzimidazol-2-ylthio}ethyljpiperazine (7.26 g,
18.22 mmol) was added to trifluoroacetic acid (50 mL)
over 15 minutes under ice cooling and stirring to
dissolve the same. Subsequent to stirring for 10 minutes
under ice cooling, ether (100 mL}) and hexane (100 mnk)
weré added to the reaction mixture and crystals were
collected by filtration. The crystals were
recrystallized from ethanol-diethyl ether to afford the
title compound (2.58 g, vield: 82%) as a pale yellow
povder.
Melting point: 141.2*142.9%3
IR (KBrycm™': 3417, 3026, 2749, 2483, 1671, 1484.

l1H-NMR {400MHz, DMSO-de} &: 2.78-3.26 (10H, m), 3.49 (2H,



t, J =7.2 H), 7.51 (2H, t, J = 9.0 Hz), B.76 (2H,
m. (3) Preparation of
2,4-bis(2,2,2-trifluoroethoxy) - 6-

-t nmethyl-3-nitropyridine
2,4-Di chloro-6-nethyl -3-nitropyridine (30 g, 144.9 5

mmol ) was dissolved in 2,2, 2-3%ifl uoroet hanol (250

m.), followed by the addition of potassium carbonate
(50 g, 361.8 mml). The m xture was subjected to
heating under reflux for 21 hours. The reaction

m xture was extracted wth chloroformwater. The

or ganigc=1ayergxygs mashqduw £ 0= ag st gt @d78qygRpsn) .
solution of sodiumchloride (brine), dried over
anhyfr pesp sk i 94 atepiangd, zoncent faiadetupgder -6~
reduced pressure to obtain the title conpound (45.40
9, 94%ec@syl-pPaliervphvtowinkl . Melting point:

72.8-73. 2C 15 IR(KBr)cm 1: 3432, 3111, 2975, 1610,
1585, 153%-DibH1kYRE40abiEyl €Dl rduyrddife( 38D ¢),144.9
4.49 (2H, q, J = .7.7 Hz), 4.85 (2H, q, J = 8.3 Hz),

5 6.8 L Hyas)disdscliemential 2anhakysy 5 Fuorc@iGi8BEN2DE9 mL) ,
Calculated: C, 35.94; H 2.41; N, 8.38 20 Found: C,
35f81]owed hiFheNz8ld42ien) oPrepassiwn wirbonate (30 g,
3-am no- 2, 4- bi s(2, 2, 2-
trpfl u@)rm@tlﬁoxy}‘he mﬁ%%yﬁ&jlsh@ilec’ced to heating under
2,4-Bis(2,2,2-trifluoroethoxy)-6-nethyl-3
ni ¥PHPYF i IR ISVEE - g, TR A SRR %§UH? S5 \Féaiﬁaﬁted

25|sopr anol (300 nL). Wile stlrrln the solu | on
atw% oroform—water. The organic layer was washed with
10 a saturated agueous solution of sodium chloride (brine),

dried over anhydrous sodium sulfate, and concentrated
under reduced pressure to obtain the title compound
(45.40 g, 94%) as a pale yellow oil.

Melting point: 72.8-73.2°C

15 IR(KBrjycm™: 3432, 3111, 2975, 1610, 1585, 1535.

'H-NMR (400MHz, CDCl,} &: 2.50 (3H, s), 4.49 (2H, q, J
7.7 Hz), 4.85 (2H, q, J = 8.3 Hz), 6.53 (1H, s).
Elemental analysis for CioHeFsN:04:
Calculated: C, 35.94; H, 2.41; N,8.38
20 . Found: C, 35.94; H, 2.45; N,8.49
(4) Preparation of 3-amine—2,4-bis(2,2,2-
trifluoroethoxy}—6—methylpyridine
2,4-Bis(2,2,2-trifluorocethoxy)-6é-methyl-3-
nitropyridine (45.00 g, 134.7 mmol) was dissolved in.

2b- isopropanol (300 mL)., While stirring the solution at
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80C, a solution of sodiumdithionite (78.00 g, 448.0
mol) in water (300 nL) was added, followed by
stirring for 15 mnutes. A solution of sodium
dithionite (16.50 g, 94.8 nmmol) in water (51 nL) was
added, and the m xture 6 was stirred for 10 m nutes.
Further, a solution of sodi gwdithionite (11.10
g,63.8 mol) in water (51 nL# was added, followed by
stirring for 10 mnutes. A 4 nol/L aqueous solution
of sulfuric acid (201 nL) was added, and the m xture
was stirred at 90C for 30 m nutes. After 10 all ow ng

thegseag] 's%ﬁu%‘éh%% LQa 20! a AW HiQ e QOB 00 g, 448.0

tenperature 6 aqueous ammoni a (310 L) was added to

t N@mb ERCLA QP Xt LHE® w;anascgd@@&h td0ldweedyby¥tirring
stirring for 30 mnutes. The m xture was extracted

W EBr £HIRU0lsdN Eheo®hgdsh Cot ayefivaiwasbadtsi the.50 g,
brine, 16 dried over anhydrous sodium sul fate, and

copgeptmpd B iniRdaler gducad) pres Saddad, Thedr @Ak diiex nase
recrystallized fromhexane to obtain the title

cowpo Ul f Bed Fbrg,1 B8%hutas. pahathell, ow netdtasm of
Mel ting point: 53.5-53.8C 20 IR(KBr)cm 1: 3453, 3314,
2968di kb 0B tHiTOH te1496.. 1014t - I\IEIR(&O@IMEIZ) 1@D@£B¥r5(52 IGTAI)
(3H, s), 3.66 (2H, br s), 4.39 (2H, q, = 8.0 Hz),
4, v?@s(az&ﬁecb, hidBiedl Hy) stbrasng fonH, 1%)nlnErteﬁen&kaﬁ mol/L
anal ysis for CloH1oF6N202-0.55H20: 25 Cal cul ated: C,
38aQueoys P BE:ioy @fggulfuric acid (201 nL) was added, and
the mixiture was stirred at 90°C for 30 minutes. After
allowing the reaction mixture to cool down to room
temperature, 28% agqueous ammonia (310 mL) was added to
the reaction mixture in an ice bath, followed by stirring
for 30 minutes. The mixture was extracted with
chloroform. The organic layer was washed with brine,
dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was recrystallized
from hexane to obtain the title compound (32.9%1 g, 80%)
as pale‘yellow needles.
Melting point: 53.5-53.8°C
IR{KBr)cm™': 3453, 3314, 2968, 1603, 1505, 1456.
1H-NMR (400MHz, CDCls) &: 2.34 (3H, s), 3.66 (2H, br s),
4.39 (2, q, J = 8.0 Hz), 4.79 (2H, g, J = 8.6 Hz), 6.35
(18, s).
Elemental analysis for C10H10F5N202 M 0.55H203

Calculated: C, 38.24; H, 3.56; N,8.92
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Found: C, 37.96; H 3.19; N, 8.94 (5) Preparation of
2-bronmo-N-[ 2, 4-bi s(2, 2, 2-
trifluoroethoxy)-6-nethyl-3-pyridyl]acetam de

3-Ami no-2,4-bis(2,2,2-trifluoroethoxy)-6-nmethyl-3 5
nitropyridine (42.29 g, 139.0 mml) was dissolved in
di chl or onet hane (600 nlL), fo%%omed by the addition of
N, N-di net hyl aniline (20.46 g, 16.8 nmol) . Wile
stirring the mxture in an ice bath, a solution of
brompacetyl bromde (28.73 g, 142.3 mmol) in

di chl or onet hane (100 nL) 10 was added dropw se, and

thg,f&@action @,xgg[gsw’ sjjlrg,.e@h, gabar oom t enperature
for 10 m nutes. The reaction m xture was extracted

W § 8y ChY 0595 BB e - b I hiRo NN i ay el 2, »as washed

with brine, dried over anhydrous sodium sulfate,

and- caiGtMhbabednyRPer s LGl PLETIBYE] addEarlie
resi due was recrystallized from chl orof orm hexane to

obtai n thantinble, soppounsd (BEAF180r88Woap) -t lnthgas 3-
needl es. Melting point: 152.8-154.0C | R(CKBr)cm 1:

3250k rciih3.dike7{421597g, 1634, 0 ) 20s ik MNMR(WOD Nz,
CDC13) 5: 2.43 (3H, s), 4.02 (2H, s), 4.42 (2H, q, J
= dichldzrponethd8e( 2600 gri:)), =£Bl owdz)) by6Lthed £dd tim) of
7.49 (IH, br s). Elenental analysis for -
CIPHHIBrEgNY@8nilCad c(2 @t £6:9,.C 133 80plH, AEie Ntirring
6.59 25. Found: C, 34.13; H 2.66; N, 6.65 37
the mixture in an ice bath, a solution of bromocacetyl
bromide (28.73 g, 142.3 mmol} in dichloromethane (100 mL)
was added dropwise, and the reaction mixture was stirred
at room temperature for 10 minutes. The reaction mixture
was extracted with chloroform—water. The crganic layer
was washed with brine, dried owver anhydrous sodium
sulfate, and concentrated under reduced pressure. The
residue was recrystallized from chloroform-hexane to
obtain the title compound (506.25 g, 85%) as colorless
needles.
Melting point: 152.8-154.0°C
IR (KBr)cm™l: 3250, 3053, 1677, 1597, 1541, 1456.
1H-NMR (400MHz, CDCls) 3: 2.43 (3H, s), 4.02 {(2H, s), 4.42
(2, q, J = 7.9 Hz), 4.78 (2H, ¢, J = 8.5 Hz), 6.47 (1H,
s), 7.4% (1H, br s).
Elemental analysis for Ci;H;BrF¢Nz0s:

Calculated: C, 33.90; H, 2.61; N, 6,58

Found: C, 34.13; H, 2.66; N, 6.65
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(6) Preparation of 2-[4-[2-(5,6-difluorobenzi m dazol -2
ylthio)ethyl]piperazin-I-yl]-N[2,4-bis(2,2,2-
trifluoroethoxy)- 6-nmethyl-3-pyridyl]acetamde To a
m xed solution of 1-[2-(5,6 5

di fl uor obenzi m dazol - 2-yl t hi 0) et hyl ] pi per azi ne
tritrifluoroacetate (4.00 g, 6.25 mml) and potassi um
carbonate (4.32 g, 31.26 nnnF% in acetonitrile (100
m.) and water (30 nmL), 2-brono-N-[2,4-bis(2,2,2
trifluoroethoxy)-6-nethyl-3-pyridyl]acetam de (2.20 g,
10 5.22 mol ) was added over 15 m nutes under ice

CO0b Lo RS pleng (AL 12T (3141 %o&aseﬁggmﬂm-z-
eXtrathﬁa q&etﬁyigpgﬁgrgrﬂamﬁtgégr grg@g f égygr

aried Hydrous 50
sul f at ngr _ re.
The o chaRpTPb ol GV ESE B T e CRrERE
(silica.gel o r{ .acetone =
4:1-), 2'%ﬁ 1f&§g eg?lg?a ﬁ?ﬁt.d%gagg conducted from

Ch&gfﬁﬁ@m&%ﬂﬁaa&el @byftlmlw@cﬁyltﬂp%g@ea@@ﬂ@d (3.04

as a pale yellow 20 powd | ting point:

19@rﬂé§3%ldd%5§%@k§ﬁbl{43@55g 1686 w4, ad89%etdSHm
1H NVR(400MHz, DNBO- d6) 6: 2.38 (3H, ). 2.42-2.62

(8khrbdRat® 67 .B62Hg,t 31026 Bmdl Hzdn a%e3OniPrils) {130 44L)

(2H, t, J 25 =6.7 Hz), 4.82 (2H, q, J = 8.8 Hz), 4.90

( 2dhd ratkr= 3® mL), 2-bromo-N-[2,4-bis(2,2,2-
trifluoroethoxy)-6~methyl—3_pyridyl]acetamide {(2.20 g,
5.22 mmol) was added over 15 minutes under ice cooling
and stirring. After stirring the reaction mixture at
room temperature for 15 hours, it was extracted with
chloroform-water. The organic layer was washed with
brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was

purified by column chromatography (silica gel; 150 g;

developer: hexane:acetone = 4:1-»2:1—>1:1).

Recrystallization was conducted from chloroform-hexane to

obtain the title compound (3.04 g, 91%) as a pale yellow
powder.

Melting point: 191-192°C.

IR{KBr)cm™: 3275, 1686, 1604, 1591, 1509.
1H-NMR {400MHz, DMSO-dg) &: 2.38 (3H, s), 2.42-2.62 (8H,
m),2.67 (2H, t, J = 6.7 Hz), 3.30 (2H, s}, 3.40 (2H, t,

= 6.7 Hz), 4.82 (2H, q, J = 8.8 Hz}, 4.20 (2H, g, J =
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8.8 Hz), 6.91 (1H, s), 7.47 (2H, m, 8.77 (1H, s),
12.82 (1H, br s). Elenental analysis for
C25H26FBN603S: Cal cul ated: C, 46.73; H, 4.08; N
13.08 5 Found: C, 46.55; H 4.12; N, 12.94 (7)
Preparation of 2-[4-[2-(5, 6-difluorobenzi m dazol - 2-
yIthio)ethyI]piperazin-1-y|£-h¥[2,4-bis(2,2,2-
trifIuoroethoxy)-6-nethy|-3-§yridyl]acetanide
hydrochl ori de- 10 After dissolving

2-[4-[2-(5, 6-difluorobenzi mdazol - 2-ylthio)

et hyl j pi perazin-1-yl]-N[2, 4-bis(2, 2, 2-

tri.fluoroetho - 6- hyl - 3- i dyl ' 1. 0 ,
L Bee Ty § o o) (26 - RS Ve A T b e
(329 ng% 3.12 mmol ) was added. The reaction m xture

wad 5 Rbritkntrated, and the residue was

re stalljzed frogm _ethan tain the title

coﬁ*ﬁ%ﬂﬁ‘#?#ﬁé’rﬂs%&f’r | ﬁ%z Etcﬁ%ﬁ%%ém% equi val ent of

et hanal ., a eterm by ! ol orl ess

cr@??%ﬁﬂr?ﬁ%gbo(g{de@ra%%) &Thglzgé\lg/sa%'aﬁﬁ'ﬁ}gcpowder (300

ngy pared in t Q progegyr s suspended in

ma%8?£§3 nL),cgoﬁkﬁﬁéa ﬁy Ehg%?ﬁ%éaﬁkggr refPux for 1
oyny AELer Al Mg Lha- (5eqs! bom MudrdbRnkOmeaRkol -2-

h
down to-roomtenperature, crystals were collected by

filtragiomomashad ppbhavehet—y] 2w 425 sangdz heat ed

and dried at 50C for 7 hours 25 under reduced pressure

t 0 -obt gt Nr tdte-ddtiHoxvs erpaY Ry (144 tridyljacetanide

hydrochloride
After dissolving 2-{4-[{2- (5, 6-difluocrobenzimidazol-

2-ylthio) ethyl jpiperazin-1-yl]-N-[2,4-bis(2,2, 2~
trifluoroethoxy)-6-methyl-3-pyridyllacetamide {1.00 g,
1.56 mmol) in ethanol (20 mt), pyridine hydrochloride
(360 mg, 3.12 mmol) was added. The reaction mixture was
concentrated, and the residue was recrystallized from
ethanol to obtain the title compound (787 mg, 78%;
including 40% equivalent of ethanol as determined by ‘H-
NMR) as a colorless crystalline powder.
{8) The crystalline powder (300 mg) prepared in the
procedure (7)7was suspended in water (3 mL), followed by
heating under reflﬁx for 1 hour. After allowing the

reaction mixture to cool down to room temperature,

crystals were collected by filtration, washed with water

(2 mL x 2), and heated and dried at 50°C for 7 hours

under reduced pressure to obtain the title compound (144
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39 ng, 48% in an ethanol-free formas a colorless
crystalline powder. FIG 13 and FIG 14 show the
results of TG (thernogravinetric analysis)-DTA
(differential thermal 5 analysis) neasurenents of
2-[4-[2-(5,6

di f | uor obenzi m dazol - 2-yl t hi 0) et hyl ] pi perazi n-1-yl ] -
[2, 4- bls(2,2,2trlfluoroethoﬁ%)-G-nEthyl-

pyri dyl ] acetam de and its nonohydrochl ori de,
respectively. Melting point: 186-187C 10 | R(KBr)cm 1:
3389, 3263, 1686, 1592, 1514, 1479, 1274.

R P SR et e P lieg 7]
(1% 5%{?1ngggﬁé%¥%i anarngs(fgr t -0 Fe), 9'11

ANCG, |
2225'2731511 8? ]aaféﬁ%ffs 1524%‘%% ﬁ{é_eqreSGItézoézTGglz’ N

11.2Rertd é‘&rl%tr@&ag&la‘iyglgfeﬂﬁia{dloﬁ'fe%fentlal thermal
2-14-]2- (%en2|n1dazo - 2-

yl bﬂh@}@i@wldéaﬁﬁr@@n%slofl =N Zdedis(2, 2, 2- 20
trifluoroethoxy)-6-nethyl-3-pyridyl]acetan de

di by g1 eshdwun fenildhzoR-epgnahionetiylipiperazin-1-y1l]-N-
2-[4-[2-(benzi m dazol - 2-
yl {hj oYethyd | pipandziinctoybhoRy [ -26-4edrilg (12,32, 2-
trifluoroethoxy)-6-nethyl-3-pyridyl]acetamde 25 In a
pr pgeildy k] sigtidrdrde @ntdhat sdesteohprhbdln cBEdaem| eespectively.
Melting point: 186-187°C
IR(KBr)om™*: 3389, 3263, 1686, 1592, 1514, 1479, 1274,
H-NMR {400MHz, DMSO-d¢) &: 2.41 (3H, s}, 2.80-3.74 (14H,
m), 4.87 (2H, ¢, J = 8.8Hz), 4.94 {2H, ¢, J = 9.0 Hz},
6.96 (1H, s), 7.50 (2H, £, J = 9.0 Hz), 9.11 (1H, br}.
Elemental analysis for CpsHyiClFgNg(Q3S+1.6H0:
Calcu}ated: Cc, 42.42; H, 4.30; N, 11.87; Cl, 5.01
Found: C, 42.72; H, 4.62; N, 11.23; C1, 4.98
Example 3
Preparation of 2-{4-[2-(benzimidazol-2-
yithio)ethyllpiperazin-1-y1}-N-[2, 4-bis (2,2, 2-
trifluorocethoxy)-6-methyl-3-pyridyl]acetamide
dihydrochloride
(1} Preparation of 2-[{4-{2~{benzimidazol-2-
ylthio)ethyl]lpiperazin-1-yl]-N-[2,4-bis{2,2,2~
trifluoroethoxy)-6-methyl-3-pyridyl]acetamide

In a procedure similar to that described in Example
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40 2 except for the use of 1-[2-(benzim dazol-2-

yl thi o) et hyl ] pi perazine trihydrochloride in place of

1- [2- (5,6-difluorobenzimdazol -2-ylthio) ethyl I

pi perazine tritrifluoroacetate, the title conmpound
(91% was 6 obtained as a colorless crystalline
powder. -~ Melting point: 152-153C 'H NVR(400MVHz, CDC13)
b: 2.43 (3H, s), 2.65-2.97 (&4 m, 3.01 (2H, t, J =
5.0 Hz), 3.23 (2H, t, J =5.0 Hz), 3.31 (2H, s), 4.42
(2H, g, J = 8.0 Hz), 4.75 (2H, q, J = 8.5 10 Hz), 6.48
(1H s), 7. 60 7.24 (2H m, 7.41-7.65 (2H in), 8.26

?'h' 0}6?'%2%?15[%2?;@5} In% ][§ hf'ef[%nf)l %’Ilgbgfﬂo' 2-
g e i géé'sgggﬂy LI AEEATLIE L5 of 1-

ethyl?plﬁgﬁégﬁuég B%H%&muaaggfﬂilfﬂﬁkygﬂet%yxhﬁth}aZlne

- N kgiérpfﬁ,((?rcgac?egarﬂeﬂ 'ﬂﬁ@o‘é‘iﬁpé)’&orﬁadﬁntdh}(blg) was

pyridyi]acetam de in ethanol (20 nL), pyridine 20
hygﬁegm@&uﬁ& 4 38k g esd. égygf@ij)mf@@oa@@@d The

reacti on m.xture was concentrated, and to the residue,

et fanpind Goidd: imndsweter (5 ) were added. A

precipitate was collected by filtration to obtain

2- {H-NMR (400MHz, CDCls} &: 2.43 (3H, s), 2.65-2.97 (8H, m),
[ 2- (benzi m dazol -2-ylthio)ethyl]piperazin-l-yl]-N-[2,4

- 2501 {2H, t, J = 5.0 Hz}, 3.23 (2H, &, J = 5.0 Hz), 3.31
bis(2,2,2-trif|uoroethoxy)=6 nmet hyl - 3- pyrldyl]acetaq]d

e (2H, s), 4.42 (2H, q, J 8.0 Hz), H, q, & 8.5

Hz), 6.48 (1H, &), 7.60-7.24 (2d,m), 7.4%1-7.65 (2H, m),

8;26 (1H, s}.

{2) Preparation of 2-[4-[2- (benzimidazocl-2-
ylthioc)ethyllpiperazin-1-yl]-N-[2,4-bis(2,2,2-
trifluoroethoxy)-6-methyl-3-pyridyllacetamide
dihydrochloride’

After dissolving the free base (1.00 g, 1.65 mmol)
of 2-{4-[2-{benzimidazol-2-ylthio)ethyllpiperazin-1~yl]-
N-[2,4-bis(2,2,2-trifluoroethoxy)-6-—methyl-3-
pyridyllacetamide in ethanol (20 mL), pyridine
hydrochloride (381 mg, 3.30 mmol) was added. The
reaction mixture was. concentrated, and to the residue,
ethanol (0.5 mL) and water (5 mL) were added.

A precipitate was collected by filtration to obtain 2-[4-

[2- (benzimidazol-2-ylthio)ethyl]lpiperazin-1-yl]-N-[2, 4~

bis(2,2,2~trifluorcethoxy)-6-methyl-3-pyridyllacetamide
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1 41 dihydrochloride (545 ng, 52% as a colorless
crystalline powder. The di hydrochl oride (250 ng) was
suspended in water (2.5 nL), followed by heating to
80C to dissolve the sane. After allow ng the reaction
m xture to cool 5 down to roomtenperature, crystals
were collected by filtration, washed with water (1 ni
x 2), and heated and dried 4% 50C for 7 hours under
reduced pressure to obtain the title conpound (183
ng, 73% as a colorless crystalline power. 10 FI G
15 and FIG 16 show the results of TG DTA

netﬂaﬂggggﬁlﬁfﬁﬁd@ {h gl ?% i\lr:@[i%a%%ol?crlesszcrystalllne

pl per azi n- ,
ggwgfsoe%%xxa)lh%@fswy&n’ﬂd@y(zstmg@c%gnw@pmd %
ydrochl oride, respectively [ting point

égﬂ:éf‘c}_é mdgmll%c%ﬂ@&atﬂg’%%o 13@&@ td Adibsolve

2 9023 sﬂﬂge.("r'}'lft@: al?io@ﬁm_ff 2the Deactidh- ﬁlﬁﬁufé“'to ool
3.46 (2H t, T Hz), 3.8L(2H t, | = 7.1 H),

4. adwh2th %om) ten&:e&aHZl)fe 483520 £ Adrecollac8ed Biz),
6.71 (1H s), 7.34 (2H, dd, J = 3.2, 6.1 Hz),7.64

(2 1ddat dorr, Ivadkheal Wiln) wa8e61(1 i, br2)., aBHeheatad and
anal ysis for C25H30C12F6N6035. 1. 3H20: Cal cul ated: C
423¥2edHht 5@C Fir 11h86rs GindelD r@duckdundes Sral 2.673;
H 4.88; N, 11.86; d, 10.01
obtain the title compound {183 mg, 73%) as a colorless
crystalline powder.

FIG. 15 and FIG. 16 show the results of TG-DTA
measurements of 2-[4-[2- (benzimidazol-2-
ylthio)ethyl]piperazin-1-y1]-N=([2, 4-bis (2,2, 2~
trifluoroethoxy) —-6-methyl-3-pyridyllacetamide and its
dihydrochloride, respectively.

Melting point: 153-154°C

IR (KBrcmi) : 3407, 1691, 1592, 1513, 1274, 11é8.

'H-NMR (400MHz, CDiCN) &: 2.40 (3H, s), 2.90-3.19 (4H, m),
3.26 (ZH; s), 3.27-3.42 (4H, m), 3.46 (2H, t, J§ = 7.1 Hz},
3.81 (24, t, J = 7.1 Hz), 4.57 {24, q, J = 8.3 Hz}, 4.83
(?2H, q, J = 8.8 Hz), 6.71 (1H, s), 7.34 (2B, dd, J = 3.2,
6.1 Hz),7.64 (2H, dd, J = 3.2, 6.1 Hz), 8.31 (1H, br).
Elemental analysis for CzsHasClzFeNg035+1.3H20:

Calculated: C, 42.72; H, 4.67; N, 11.96; Cc1, 10.09

Found: C, 42.73; H, 4.88; N, 11.86; Cl, 10.01

Example 4
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25 Exanple 4 42 Preparation of 2-[4-[2-(benzoxazol -2-
ylthio)ethyl]piperazin-i-yl]-N[2,4-bis(2,2,2-
trifluoroethoxy)-6-nethyl-3-pyridyl]acetam de
nonohydrochloride 5 (1) Preparation of

2-[4-[2- (benzoxazol - 2-
ylthio)ethyl]piperazin-1-yl]-N[2,4-bis(2,2,2-
trifluoroethoxy)-6-nethyl-3-%ridyl]acetani de By
conducting a reaction and treatnents simlar to those
descri bed in Exanple 3 except for the use of 1-[2- 10
(benzoxazol - 2- yIthio)ethyI]piperazine

ditrifl En place, ofy, 1-2-
1-[2- (bg%ze%ﬁrﬁ azo 0 % LI o% e{ ﬁ;llz]oglasgram ne

tri hydf%?l@}ﬁ@)%%h 1T§ }BCéHﬁr?ﬂl -85 4 0bi at 164.2-
Mel ting "pol nt: 2 HNNRZ( NPE CDC13)- 6: 2.42

3H, , m 6.9
G gy pneniS et

q, J %nd}l )dro{‘:hiériaé' q, J =8.5 Hz), 6.46 (1H,
s), 7.25-7.35 (2H, M), 7.43 (1H, d, J = 7.8 Hz), 7.59

(114 dereparaki®nHa), 281 88]f1Hherd)oxakd)]-Prepar ati on of
2-[4-[2-(benzoxazol -2 20

yl t hi o)erdnsd)pithenapt petaylg- N2, FHiRs@2pb2s 22, 2, 2-
trifluoroethoxy)-6-nmethyl-3-pyridyl]acetam de
monohy drmictiharbodde hAkyer 6 divsidoy i drgpyefidyll acetamide
2-[4-[ 2- (benzoxazol - 2-

By conducting a reaction and treatments similar to

those described in Example 3 except for the use of 1-[2-

{(benzoxazol—-2-ylthio)ethyllpiperazine ditrifluoroacetate

in place of 1-[2~(benzimidazol-2-ylthio)ethylipiperazine

trihydrochloride, the title compound was obtained.

Melting point: 141-142°C

'HNMR (400MHz, CDCls) &: 2.42 (3H, s), 2.54-2.76 (8H, m),

2.84 (2H, t, J = 6.2 Hz), 3.15 (2H, s), 3.49 (2H, t, T =

6.9 Hz), 4.41 (24, q, Jd = 8.0 Hz},l 4.75 {(2H, g, J = 8.5

Bz), 6.46 (1H, s}, 7.25-7.35 (24, m), 7.43 (14, d, J =

7.8 Hz), 7.59 (1H, d, J = 7.8 Hz), 8.38 (1H, s).

(2} Prepération of 2-[4-{2~{benzoxazol-2-
ylthio)ethyllpiperazin-1-yl]-N-[2,4-bis(2,2, 2~
trifluoroethoxy)-6-methyl-3~pyridyl]lacetamide
monohydrochloride
After dissolving of 2-[4-[2- (benzoxazol—2-

ylthio)ethyl]piperazin-1-yl1-N-[2,4-bis (2,2, 2-

trifluorcethoxy}-6-methyl-3-pyridyllacetamide (1.00 g,
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yl thi o)et hyl ] pi perazin-1-yl]-N[2,4-bis(2,2,2- 25
trifluoroethoxy)-6-nethyl-3-pyridyl]acetam de (1.00 g,
43 1.65 muol) in ethanol (20 ni), pyridine
hydrochloride (380 ng, 3.29 mmol) was added. The
reaction m xture was concentrated, and to the

resi due, ethanol (0.5 nmL) and,;water (5 nL) were
added. A precipitate was collected by 5 filtration to
obtain 2-[4-[2-(benzoxazol - 2-

yl thi o) et hyl ] pi perazin-1-yl]-N(2,4-bis(2,2,2-
trifluoroethoxy)-6-nmnmethyl-3-pyridyl)acetam de

norohyd ' .
TPARRKIRRL oL GBI o TAM, o e aastcsiae

ég é%tégﬁg,deﬂ.igﬁ R8T wak 2a8bd. field wadebynheatinie tas

I ssolve the sane. After allowi ng the reaction

M YbHEENE P2 £80] HWH ot @hEOLRL @ADL SNk QY St AP and
were collected by filtration, washed with water (0.5

My%ted), (5amdh heatedard. dra afatifietkolad BOIscted by
under reduced 15 pressure to obtain the title conpound

(84imgral89 @5 btxael orl[esszciyshiadtdapowder. FI G
17 and FIG 18 show the results of TG DTA

nMegs uh eapatisy Oifp i drkz[id-(behreNapd) 4-2is (2,2, 2~

yl thio)ethyl]piperazin-1-yl]-N[2,4-bis(2,2,2 20

t r £ £l fibuoetdithop)y)6-arekelhlyl 33 ppyr gy ] levettamide and its

nonohydr ochl ori de, respectively. Melting point:

17200FBRITREIKRDicka 1783484, 1690,23501c01p338531454,

1274, 1169, .
cryvstalline powder. The monohydrochloride (300 mg) was
suspended in water (1.5 mL), followed by heating to 80°C
to dissolve the same. After allowing the reaction
mixture to cool down to room temperature, crystals were
collected by filtration, washed with water (0.5 miL x 2},
and heated and dried at 50°C for 7 hours under reduced
pressure to obtain the title compound (84 mg, 28%} as a
colorless crystalliine powder.

FIG. 17 and FIG. 18 show the results of TG-DTA
measurenents of 2-[4-[2-{benzoxrazol-2-
ylthio)ethyllpiperazin-1-yl]-N-[2,4-bis{2,2,2-
trifluorvethoxy) -6-methyl-3-pyridyllacetamide and its
monohydrochloride, respectively.

Melting point: 174-176°C
IR{XBr)cmt: 3431, 1690, 1591, 1508, 1454, 1274, 1169,
1139.

1H-NMR (400MHz, DMSO-dg) &: 2.39 (3H, s), 2.66-3.82 (14H,
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1139. 25 1H NVR(400MHz, DMBO-d6) 6: 2.39 (3H, s),
2.66-3.82 (14H, 44 m, 4.87 (2H, q, J = 8.5 Hz), 4.94
(2H, 9, J = 9.0 Hz), 6.96 (1H, s), 7.33 (2H, t, J =
3.4 Hz), 7.60-7.69 (2H, m, 8.17 (1H, br). El enental
anal ysis for C2sH2eClF6NsO4S0. 4H20: 5 Cal cul ated: C,
46.11; H, 4.46; N, 10.75; d, 5.44. Found: C, 46.17;
H 4.44; N, 10.74; d, 5.30.44Exanple 5 Preparation of
2-[4-[ 2- (benzot hi azol - 2-

yl t hi o) et hyl ] pi perazin-1-yl]-N[2, 6-di nethyl-4- 10
trifluoronethyl-3-pyridyl]acetam de dihydrochloride

(Rl 33?25?%%8?%3& T B ORI, - o0 ),
wieh b B T SRR BT °”§3%2§i°17g T dasa poe ™

1% Eg (§Qd| |on of nethyl 3-am nocrotonate (15.57 g,
5 "“The mixture was subjected to heating

I
CRiSheEhy B! Sl T BT SE0S, b e ves

cenqgn é@%&d &ndgs reduced 4Bt egsu . 79hearesi dye was
puri |e y" col um’ 20 chronatography on silica ge

(gblihga gel: 40Qei;7,dgyehopes ‘nhexaner;aeet osess. 10: 1)
to obtain the title conpound (22 30g, 719@ as a
yekkewiei k. (2) Preparation of 2,6-dinethyl-
Preparation of 2~{4-[2- (benzothiazol-2-~
ylthio)ethyllpiperazin-1-yl}~N-[2, 6-dimethyl-4-
trifluoromethyl-3-pyridyllacetamide dihydrochloride
{1} Preparation of methyl 2, 6~dimethyl-4-
trifluoromethylpyridine—~3-carboxylate
1,1,1—Trifluoro~2,4—pentanedione‘(25.01 g, 135.3
mmol) was dissclved in acetonitrile {230 mL), followed by
the addition of methyl 3-aminocrotonate (15.57 g, 135.2
mmol). The mixture was subjected to heatingvunder reflux
for 20 hours. The reaction mixture was allowed to cool
down to room temperature, and concentrated under reduced
pressure. The residue was purified by column
chromatography on silica gel {(silica gel: 400 g;
developer: hexane:acetone = 10:1) to obtain the title
‘compound (22.30g, 71%) as a yellow oil.
(2} Preparation of 2, 6~dimethyi-4-

trifluoromethylpyridine-3-carboxylic acid

hydrochloride
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trifluoronethyl pyridine-3-carboxylic acid 25

hydr ochl ori de 45 Met hyl

2, 6-dinethyl -4-trifluoromethyl pyridine-3 carboxylate
(23.30 g, 99.9 Mol ) was dissolved in ethanol (50
m.), followed by the addition of 5 nol/L aqueous

sol ution of potassi um hydroxide (50 niL, 250 mmol ). The
6 m xture was subjected to hégtlng under reflux for 2
days. The reaction m xture was allowed to cool down
to room tenperature, and concentrated hydrochloric
acid (15 nL) was added and concentrated under reduced

PYeSSUr e i1 Q2L HOP. AZEOHE ANLORIIR AL SE 41 Al 3-

three thES uene e resi due

Fl'%#?)?gt e ff%] B%t ?angb 9%@61)‘1%9 cﬁ.@goﬁ@@aegﬂe@%bmol

| frate was concentrated under

fe@'a@ pr eﬁﬂjlro%red-rﬁ ssg&aﬂy@? cﬁz%o%qptcﬁhhé!o%s

distilled twmce wt uene and subsequent to

adgbiﬁ@ﬂoz@%f%ﬂlﬁ:"&551nﬁ ﬁ?éﬁék?@e 15PreduetlsoWakol) . The
coll ected by I'tration. to obtain the title conpound

(2Ri2dube WIS 2teal 06! Bt DOYWABIder( e FRGRPESAL2 Qlys .
of 3-tert-butoxycarbonyl am no- 2, 6-

dlﬂEéhﬂéaétidﬂ1ﬂﬂ&&b@59hb¥|@yléﬁ&dmto cool down to room
2,6-Dimethyl-4-trifluoronethyl pyridine-3-carboxylic 20
act dmby i ool ,orande coRdet Trgted hEirondlprias asud péhled)
in tert-butanol (175 nL), and subsequent to the
addas i added arld goeophphatedonyder i gelucPRPRr<(88r26 §he
128.1 mmol) and triethylam ne (31. 36 %, 309.9 mol ),

t heesidpenomagesropically distilled three times with

ethanol and toluene. The residue was suspended in
ethanol under heat, and subsequent to filtration, the
filtrate was concentrated under reduced pressure. The
residue was azeotropically distilled twice with toluene,
and subsequent to the addition of ether, the reaction
product was collected by filtration to obtain the title
compound (25.24 g, 99%) as a colorless powder.
{3) Preparation of 3—tert-butoxycarbonylamino—2,6—
| dimethyl-4-trifluoromethylpyridine
2,6-Dimethyl-4-trifluoromethylpyridine—3-carboxylic
acid hydrochloride (23.17 g, 90.6 mmol) was suspended in
tert~butanol (175 mL), and subsequent to the addition of
Diphenylphosphorylazide (DPPA} (35.25 g, 128.1 mmol] and
triethylamine (31.36 g, 309.9 mmol), the suspension was
subjected to heating under reflux for 3 hours. Water

{100 mL) was added to the reaction mixture, followed by
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subjected to heating under reflux for 3 hours. Water
25 (100 nL) was added to the reaction m xture,

foll owed by 46 extraction fromchloroform The
organi c |layer was dried over anhydrous sodi um

sul fate, and concentrated under reduced pressure. The
resi due was purified by colum chronmat ography on
silica gel (silica gel: 40049, 5 devel oper:

hexane: acetone = 10:1) to obtain the title conpound
(18.01 g, 68% as a pale yellowoil. (4) Preparation
of 3-am no-2, 6-di nethyl-4- trifluoromethyl pyridine

di hydrog e . C 1
3. PAPEORO B MY PARERET2, 4 RECRDIC ALges wes dried

tri (rl 3&%@&%&% quﬂ( '78%%&%3 %oglcmtelr)atgﬁsuncﬁer

dISSO methad sequent t
P s U, pE N SR RutpE ey (s

Th@hréﬁ@&é%ﬂbﬂ%’& Uls§ 1183 &chﬁé!{fl%ae%elind%ef&ducw

pressure, e residue was suspended in a

m &E’e’éfoﬁ’ér Li¥anA6ekebRe 2D @INEMo DhRaiBABhEORitle
product was collected by filtration, and washed with

et Bgrpbehdbatd it ke ek eaSCQm@q{eﬂl@bﬁélgu 8299 as
a colorless powder. (5) Preparation of
2- buprprdb{rhthoti et BYbméno28, 6-dimethyl-4-
trifluoronethyl-3-pyridyl)acetam de
3- Ami noeiZ erodionethyll pgridifié ubihgmstdehllpyiddi ne
di hydrochl oride (15.60 g, 59.30 mmol) was dissolved in
met hanol3-(tE30-BuLoxiaaahonvanatdy,2, gndimethyl—-4-
ammoni a- sat ur at ed
trifluoromethylpyridine (21.12 g, 72.8 mmol) was
dissolved in methanol {70 mL), and subsequent to the
addition of 10% hydrogen chloride in methanol (140 mL),
the solution was stirred at 60°C for 12 hours. The
reaction mixture was concentrated under reduced pressure,
and the residue was suspended in a mixture of ethyl
"acetate and ether. The reaction product was collected by
filtration, and washed with ether to cbatin the title
compound (15.64 g, 82%) as a colorless powder.
(5) Preparation of 2-bromo-N-{(2, 6—dimethyl—-4-
trifluoromethyl-3-pyridyl)acetamide
3-Amino=-2, 6—dimethyl~4~-trifluoromethylpyridine
dihydrochloride (15.60 g, 59.30 mmol) was dissolved in
methanol (100 mL}. In an ice bath, an ammonia-saturated

methanol solution (300 mL) was added, and the mixture was

rendered uniform. The reaction mixture was extracted



met hanol solution (300 nL) was added, and the m xture
was 25 rendered uniform The reaction m xture was
extracted ' 47 fromchloroformwater. The organic

.+ layer was washed with brine, dried over anhydrous
sodi um sul fate, and concentrated under reduced
pressure. The residue was dissolved in

di chl or onet hane (200 nlL), and‘’subsequent to 5 the

addi tion of N, N-dinethylaniline (10.80 g, 89.12 mol),
a solution of bronoacetyl bromde (15.52 g, 76.90
mmol ) in dichloronmethane (40 nL) was added dropw se

w?%%gm éﬁiéf&f&kﬁ'%% %&XtL%ﬁ%l 1bcia?§£hwa§TW%shed with

Xture was rre roomt nperature for

Pgiélfsgne, ng 10y uﬁ#&%&%@h@g%”%&#%ﬂtgf esgyre. The

ué"was p r omat ogr aphy on

S'Ebﬁéeﬂ?iaééﬂldn Q%gECQQQRQQSQﬁ¥§|0@ﬁ£ residue was

hexané: acet one = Recrystal |l i zati on

ffamssbt%%d aﬁﬂcﬁic%l%?@mﬁ@ﬁéﬂ@ esdorgagd a‘hﬂeshbﬁé%lent to

conpound as col orl ess needl es

5 Pr %H@féaa%&f o?f[N‘}N[—&iﬂlEEH o4dH Bzl -@0.80 v, 89.12 mmol},
yl t hi o) et hyl ] pi perazin-1-yl]-N-[2, 6-di net hyl -

triaf byoneret e vidayaicdyll asesmiade15lEe ti, tne 90 mmol)
conpound was obtained as a free base by conducting a

r eait 08h Bitbridainente aLm vas ddiddaexepw2bedelstl¢ bed
in Exanpl e 3 except that 2-brono-N (2, 6-

di eethyind-thd fdivgueeet hybn3ipy rhahi.) a‘&he ami xfeunga gias
used in place of

2- btbnoed-42 wbdy $eaperature f femriot rlp@kw gand

met hyl - 3- pyri dyl ) acet am de and 1-[ 2-(benzot hi azol - 2-
10 concentrated under reduced pressure. The residue was

purified by column chromatography on silica gel (silica
gel: 400 g; developer: hexane:acetone = 10:1-34:1->3:1).
Recrystallization from ethyl acetate and hexane afforded
the title compound (17.68 g, 96%) as colorless needles.
15 (6) Preparation of 2-{4-[2-(benzothiazol-2~
yithio)ethyllpiperazin-1-yl]-N-[2, 6—dimethyl-4-
trifluoromefhyl—B—pyridyl]acetamide
The title compound was obtained as a free base by
conducting a reaction and treatments similar to those
20 described in Example 3 except that 2-bromo-N-(2, 6-
dimethyl-4-trifluoromethyl-3-pyridyl)acetamide was used
in place of 2-bromo-N-[2,4-bis(2,2,2-trifluoroethoxy)-6-
methyl-3-pyridyllacetamide and 1-{2-(benzothiazol-2-
ylthio)ethyl]lpiperazine dihydrochloride was used in lieu

25 of 1—[2—(benzimidazbl-z—ylthio)ethyl]piperazine



10

15

20

25

yl thi o) et hyl j pi perazi ne di hydrochl oride was used in
lieu 25 of

1-[2- (ben2|nidazol-2-y|thio)ethy|]piperazine Q 48
trihydrochloride. (7) Preparation of
2-[4-[2-(benzot hi azol - 2-

yl thi o) et hyl] pi perazin-1-yl]-N1[2, 6-di net hyl -
trifluoromethyl - 3- pyrldyl]acé#%n1de d|hydrochlor|de 5
2-[4-[2-(benzot hi azol - 2-yl t hi o) ethyl]pi perazin-|-
yl]-N-[2,6-di nethyl-4-trifluoronethyl-3-pyridyl]acetam
ide (500 ng, 0.98 nmmol) was dissolved in ethanol (10

mM)yin g the addition of pyridine
Eféc%?%rlde (227 ng,1.96 mol) . The reaction

m Wfﬁraﬁa%act%%emff ated.. [iﬂ&@é}ﬂzé&lﬂa&%w@& due,

ethanol (0.2 and water - were added. A

preci pyiﬁ{fo)\&agqgghﬁgksglm fy1l }t4}ﬁlil29r5—ti@me@1bjrﬁ+44— t he

title ‘conpound ng, 55% as a colorl éss

cryst a4 nerdrewdehy1 Eb Gy ddrGnide shbyitdehloride
results of TG DTA 15 measurenents of

2- [ 4- [ 2-d-beRgat-hbaaebtRiazol-2-ylthio) ethyllpiperazin-1-
yl t hi o) et hyl ] pi perazin-1-yl]-N[2,6-di nethyl -

t riyL teor phettiive3hpY Fldyt] et ameathvdrG-pysidyl}acetamide

di hydrochl ori de, respectively. Mlting point: 221-212C

20 (B0 Kiy,) dM9B: mB¥2T, wa892}s3aB33:d 138@thapald, (]1{1?5@,'):

1154. 1H NVR(400MHz, CD3OD) 5: 2.68 (3H, S 81

( 3fp1kgywed 13Zhe agdenwnmf ByEZLize7 yéeplc rl(éf? g2

(Zgg,{’9g ﬁﬁol) The reaction mixture was concentrated,
and to the residue, ethanol (0.2 mL) and water (2 mlL)
were added. A precipitate was collected by filtration to
obtain the title compound (295 mg, 55%) as a colorless
crystalline powder.

FIG. 19 and FIG. 20 show the results of TIG-DTA
measurements of 2-[4-{2-{benzothiazol-2-
ylthio)ethyllpiperazin-1-y11-N-[2, 6-dimethyl-4-
trifluoromethyl-3-pyridyllacetamide and its
dihydrochloride, respectively.

Melting point: 221-212°C
IR{KBr)cm™: 3427, 1692, 1430, 1389, 1240, 1177, 1154.

1y-NMR (400MHz, CDs;OD) &: 2.68 (3H, s), 2.81 (3H, s),

]

3.32-3.45 (4H, m), 3.62-3.73 (6H, m), 3.82 (2H, t, J
6.6 Hz), 4.89 (2H, s), 7.37 (1H, dt, J = 1.0, 8.1 Hz),
7.47 (1H, dt, J ='1.0, 8.1 Hz), 7.85-7.93 {(2H, m}, 8.26

(1H, s).
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6.6 Hz), 4.89 (2H, s), 7.37 (1H, dt, J =1.0, 8.1
Hz),. 7.47 (1H, dt, J = 1.0, 8.1 Hz), 7.85-7.93 (2H,
m, 8.26 25 (1H, s). 1 Q49 Elenental analysis for
C23H2BC12F3Ns(0S2. 0. 6H20; Cal cul ated: C, 46.56; H,
4.96; N, 11.80; d, 11.95 Found: C, 46.46; H, 5.07;

N, 11.66; Cd, 12.04 Exanple;® 5 Preparation of
2-[4-12-(5- _
trifluoromethyl benzoxazol - 2-yl t hi 0) et hyl ] pi perazi n-

| -yl']-N-[2, 4-bi s(met hyl t hi 0) - 6- et hyl - 3-
pyridyl]acetam de nonohydrochl oride (1) Preparation of
2- FREREREDT Ssnal§dild frbworgmpidiykhenzoxmam,e: The title
conmpound was obtai ned by conducting reactions and
treataRMASe®i N, a6 .56 ;t Hpse. desay,i had sion CExampl 25 85
of WD 98/ 54153 except for the use of 4-

t r rbhiyet onet hyd,phenak;in, pb ace of, 11.66; Cl, 12.04
2-trifluoromnethyl phenol. 15 (2) Preparation of

1- ERabréré f | uor omet hyl benzoxazol - 2- yl t hi o)

et hyl ] pi perazine ditrifluoroacetate The title conpound
was obt abrehdatioanddcer ff-(2ebet i ons and treatments
simlar to those described in Exanple 22 of WO .
98/ 54153 mixtleprofreihy hbengexagolp-22¢1thio) ethyllpiperazin-
nmercapt o-5-trifl uorobenzoxazole in place of 2- .

1-yl]-N-{2, 4-bis (methylthio)-6-methyl-3~

pyridyllacetamide monohydrochloride
(1) Preparation of 2-mercapto-5-

trifluoromethylbenzoxazole

The title compound was obtained by conducting
reactions and treatments similar to those described in
Example 85 of WO 98/54153 except for the use of 4-
trifiucromethylphencl in place of 2-trifluoromethylphenol.
{2) Preparation of 1-{[2-{5-trifluoromethylbenzoxazol-2-

vlthio}ethyllpiperazine ditriflucroacetate

The title compound was obtained by conducting
reactions and treatments similar to those described in
Example 22 of WO 98/54153 except for the use of 2-
mercapto-5-trifluorobenzoxazole in place of 2~
mercaptobenzoxazole.
‘H-NMR {400MHz, DMSO-ds) &: 2.60-3.20 (10H, m), 3,57 (2H,
t, = 6.7 Hz), 7.61 (1H, d, J = 8.6 Hz}, 7.89 (14, d, J=
8.6 Hz), 8.04 (1H, s), 8.66 (2H, s).

{(3) Preparation of 2-f{4-{2-(5-triflucromethylbenzoxazol-
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mer capt obenzoxazol e. 1H NVR (400MHz, DMSO-d6) S:
2.60-3.20 (10H, m, 3,57 (2H, t, J =6.7 Hz), 7.61
(1H, d, j = 8.6 Hz), 7.89 (1H, d, J= 8.6 Hz), 8.04
(1H, s), 8.66 (2H, s). 25 (3) Preparation of
2-[4-[2-(5-trifluoronethyl benzoxazol e 50 2-ylthio)

et hyl ] pi perazin-1-yl]-N(2, 4-50

bi s( et hyl t hi 0) - 6- net hyl - 3- pyri1 dyl ) acetam de The
title conpound was obtained-as a colorless crystalline
powder by conducting reactions and treatnents 5
simlar to those described in Exanple 24 of WO

98/ 54153 o #04f ; if1-y1y-N-(2, 4-

|- 2-( 2R ?g%gflnlglﬁ%mggﬁé%xazoﬂ 7

2-y1L his0) LI AIRSEAZ 6DRe Bhi 113 diarenagtakeailapl ace
of 1-[2-(benzodoxazol -2-ylthio) ethyl]piperazine

ditrifl ug{oagehat @ompdndblid ndbiRaintla ak03- 686r1ess
1H NVR(400MHz, CDC13) 5: 2.42 (3H, s), 2.49 (3H, s),

2. 82ysEBH i) powdl?- ByB8loh &bty ALl ahd trentneits
Hz), 3.21 (2H, s), 3.51 (2H, t, J = 6.8 Hz), 6.67
(1bimslar th ThokedeblHibad, i . Bhan(plild, 2%) of8WE59§AF4153

-8). 16 (4) Preparation of

2- pAcépt (Hoit ritd usronEt hyl benFoxazZdluordmglthiilbynzoxazol-
et hyl ] pi perazin-1-yl]-N[2, 4-
bi 8¢ pkthnd tetito)l-lpiperhying- @i dfljpcecatiade in place of
nonohydr ochl ori de '
2- L4{}2genzpsiariodoRord Ry e beroklaiglerazine
ditrifluorcacetate.
Melting point: 103-104°C
1H-NMR (400MHz, CDCl;) &: 2.42 (3H, s), 2.49 (3H, s), 2.52
{(3H, s}, 2.60-2.82 (8H, m), 2.86 (2H, t, J = 6.8 Hz},
3.21 (2H, s), 3.51 {24, t, J = 6.8 Hz}), 6.67 (1H, s},
7.51-7.53 (2H, m}, 7.85 (1H, s), 8.55 (1H, s}. |
(4} Preparation of 2-[4-[2-(5~-trifluoromethylbenzoxazol-
2-ylthio)ethyl]lpiperazin-1-yl]-N-{2,4-
bis {methylthio)-6-methyl-3-pyridyllacetamide
monchydrochloride
2-1{4~[2-(5-Trifluoromethylbenzoxazol-2~
ylthio}ethyl]piperazin—l-yl]—N—{2,4—bis(methylthio)—G—
methyl~3-pyridyllacetamide (200 mg, 0.35 mmol) was
dissolved in ethanol {4 ml), followed by the addition of
pyridine hydrochloride (82 mg, 0.70 mmol). The reaction

mixture was concentrated, and to the residue, ethanol

(0.5 mlL) and water (5 ml) were added. A precipitate was
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20 : S

yl t hi o) et hyl ] pi perazin-1-yl]-N[2, 4-bis(nethylthio)-6-
nmet hyl - 3- pyri dyl ] acet am de (200 ng, 0.35 mmol) was

di ssolved in ethanol (4 nL), followed by the addition
of pyridine hydrochloride (82 ng, 0.70 mmol) . The
reaction mxture was concengfated, and to the

residue, ethanol 25 (0.5 nL) and water (5 nlL) were

added. A precipitate was i 51 <collected by filtration
to obtain the title conpound (180 ny, 85% as a
colorless crystalline powder. FIG 21 and FIG 22 show

theolesdtés W HGHRIEAIREASUSBHBIN ScHY title compound (180
2-[4-[2-(5-trifluoronethyl benzoxazol -2- 5

yl &algi 038 hydd pi penaziiesk- ¥ksthiRire hics@t hyl t hi o) - 6
nmet hyl - 3- pyri dyl ] acetam de and its nonohydrochl ori de,
respect imgdy.21IMalnld MIGPORMAt $hdh®Ghkd 6@ skt KBe ¥ cnG-IDTA
3427, 1685, 1501, 1437, 1327, 1143, 1123. 10
" HadMERGAGN s JIVBO-[d6 ) 251 52t ARf (iBHone)thy2bédBz¢ 8k 015)2—~
2.46 (3H, s), 2.70-3.84 (14H m, 6.94 (1H, s), 7.72
(1¥l thik) dthy18 8 pdzpzin-91yl 1Hy- (B, 4-bisgm@thly) thBo 06~
(1H, s). Elenental analysis for _
C2ueR9CN-FR50283.10 a5kizenidal zrd alter moBGohy@raghleride,
4.90; N, 11.35 16 Found: C, 46.67;, H, 4.89; N, 11.33
Exbappectiwlapar ati on of 2-[4-[2-(benzoxazol - 2-
ylthio) ethyl]piperazin-l-yl]-N[2-(2-
Melting point: 195-1%6°C"
IR{KBr)anl; 3427, 1685, 1501, 1437, 1327, 1143, 1123.
H-NMR (400MHz, DMSO-ds) 8: 2.42 (3H, s), 2.43 (3H, s),
2.46 (3H, s), 2.70-3.84 (14H, m), 6.94 (1iH, s), 7.72 (1H,
d, F= 8.3 Hz), 7.91 {1H€, d, J = 8.3 Hz), 8.06 (1H, =s}.
Elemental analysis for CpsHzsClF3Ns0;Ss0.5Hz0:
Calculated: C, 46.71; H, 4.90; N, 11.35
Found: C, 46.67; H, 4.89; N, 11.33
Example 7
Preparation of 2-[4-[2~{benzoxazol-2-
ylthio)ethyl]piperazin-1-yl]-N-[2-(2-
methoxyethoxy)~4-(2,2,2~-trifluorcethoxy)-6—methyl-
3-pyridyl]acetamide monochydrochloride
{1l) Preparation of 2-[4-[2- (benzoxazol-2-
ylthio}ethyl]piperazin-1-yl}-N-[2-(2-methoxyethoxy)-
4-{2,2,2-trifluorcethoxy}~-6-methyl-3-
pyridyllacetamide

The title compound was obtained by conducting a
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nmet hoxyet hoxy) -4- (2, 2, 2-trifl uoroet hoxy)-6-nmethyl 20

3-pyridyl]acetam de nonohydrochloride (1) Preparation

of 2-[4-[2-(benzoxazol -

yl t hi o) et hyl ] pi perazin-1-yl]-N[2-(2-nmethoxyet hoxy) -

4-(2,2,2-trifluoroethoxy)-6-nethyl - 3-

pyridyl]acetam de 25 The titl g,conpound was obtai ned

by conducting a 52 reaction and treatnents simlar to

those described in the procedure (1) of Exanple 3

except ‘that 2-bronmo-N[2-(2-

nmet hoxyet hoxy) - 6- net hyl - 4- (2, 2,2-trifl uoroet hoxy) - 3-

Py editk 8 chad dR MaRnteed ikl 1 BEAES Blode M¥Bi¥ebid the

b ﬁ&gcgdgrér2 gmé) 30:0EL ylfﬁanowb%hnkaﬁetfﬁ"}ft
benzoxazo

and 1-[2- 2-yl thio)ethyl]pl perazi ne

dlﬁﬁdh@ﬁf@ﬁﬂd VRS -0 (bl 8U2 Of 5 Fluoroethoxy) -3~
1-[ 2- (benzi m dazol - 2- yIthlo)ethyI]plpera2|ne

trphydaprid et A8.de ZhsPuspar 8hi9a @ of 2-bromo-N-[2,4-
2-[4-[2-(benzoxazol -2 10

yl bhs 03 2 foA 4y Mefoadiefhdx y) }s%é&jﬁamﬁ%y;@t] hexyamide
4-(2,2,2-trifluoroethoxy)-6-net hyl - 3-

pyandyl}E@fﬂhﬂﬂﬂ&kaﬁbmehyﬁlﬂhhbDétﬁkﬂ}plpera21ne
2-[4-[2-(Benzoxazol - 2-ylthi o) ethyl]piperazin-Il-yl]-
N- fliPhy@comtlvoiyiet Wesyhsdd (20 2] Ped rdff Ilndeedbhoxyhi @azdls-2-
met hyl - 3- pyri dyl ] acetam de (500 ng, 0.86 mmol) was
di 5@ thyidpaneshz{ne htihvdoidgweddey the addition
oféggr|d|ne hydrochl oride (198 ng, 1.71 mmol ). The

i iPafiatiareofad~ EdnEenthaitzekazedd2to t he

reSIdu% hlo)ethgl]plpera21n 1-y11-N-[2- (2-methoxyethoxy) -
4-(2,2,2~trifluoroethoxy)-6-methyl-3-
pyridyllacetamide monchydrochloride
2-{4-[2- (Benzoxazol-2-ylthio)ethyl]lpiperazin-1-yij-
N-[2-(2-methoxyethoxy)-4- (2,2, 2-trifluoroethoxy) -6~
methyl—B-pyridyl]acetamide {500 mg, 0.86 mmol) was
dissolved in ethanol (10 mL), followed by the addition éf
pyridine hydrochloride (198 mg, 1.71 mmol). The reaction
mixture was concentrated, and to the residue, ethanol
(0.2 mL) and water (2 mL) were added. A precipitate was
collected by filtration to afford the title compound (134
mg, 25.2%) as a colorless crystalline powder.
FIG. 23 and FIG. 24 show the results of TG-DTA
measurements of 2-[4-[2~ (benzoxazol-2-
ylthio)ethyllpiperazin-1~yl]-N-{2- (2-methoxyethoxy) -4-

{(2,2,2-trifluorocethoxy) -6-methyl-3-pyridyl}acetamide and
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(0.2 nm) and water (2 nL) were added. A precipitate

was 20, collected by filtration to afford the title
compound (134 ng, 25.2% as a colorless crystalline .
powder. FIG 23 and FIG 24 show the results of TG DTA
measurenents of 2-[4-[2-(benzoxazol -2-
yIthlo)ethyI]plpera2|n 1-yl]- N—[2 (2- nethoxyethoxy) 4

(2,2,2 trifl uoroethoxy)- 6- nethyl-3-pyr|dyl)acetan1de
and 53 its nonohydrochloride, respectively. Melting
poi nt: 181-182C 1R(KBr)cn}1 3432, 1686, 1593, 1507,

14 o 6. 2. 38 (3H
s ,%5 %ﬂézghbﬁéml 1'&&“%4,9%%%%%@2;% 3.42-3, 59((4H

( = Hz), 3.72-3.84 (2H, n), 4.38

ﬁe§t§a3 Béhn% ng)l 12143225’1 (2H, g, J = 8.3 Hz), 6.61
(1UR(R)3r)Em28 3438, (2686 M1595,54502H, 1484, 1170,2.1237.
5.6 Hz), 8.19 (1H, br). El enent al anaIyS|s for
C26HI3RG FANBEES0 A0 10: Calzwul @tieds) C, 2 49278,26H,(8H, m),
5.43; N, 11.16; d, 5.65 Found: C, 49.76; H, 5.31; N
113251 @BH, 5578 HA4H-3.GoAI(NB, 1m) A Iesho@H,ort,plepaki igHz) ,
an acid addition salt of a piperazine derivative
repr.ggented BHL he fd.Bew(ayg, tordnus ad (LHz0r 4-wét ¢2H, g,
adduct of said acid addition salt, which is
chdr acBeBi E2d, by. Gleddfi,ng)t h@-pbepetazidie d@éri VabhvélH,
with an acid salt of pyridine :

dd, J = 2.2, 5.6 Hz), 8.19 (1H, br).
Elemental analysis for CzgHazClFsNs0s5:0.4H20
Calculated: ¢, 49.78; H, 5.43; N, 11.16; Cl, 5.65

Found: ¢, 49.76; ¥, 5.31; N, 11.25; C1, 5.78



R~1 Y \ XY3g- C~ NCZNj R3) y2\-- CH)I N
Rz wherein X represents -NH, an oxygen atomor a

sul fur atom Y1, y2 and Y3 each independently
represent a hydrogen or hakogen atomor a |ower alKkyl
or | ower hal oal kyl group, Rl, R2 and R3 each

i ndependently represent a hydrogen or hal ogen atom or
a |ower alkyl, |ower haloal kyl, | ower alKkylthio,

| ower hal oal koxy or |ower al koxyal koxy group, Q
denotes an integer of fronciat®s 2, m denotes an
integer of from2 to 4, and n denotes an integer of
from1l to 3. 2. The nethod for preparing an acid
addition salt of a piperazine derivative described in
claim1l1l, wherein said piperazine derivative is
represented by the followwing 55 0 forrmula (2): RL H
N~11 NYr / NRNCOCH3 (2) Yz N wherein X
represents -NH, an oxygen atomor a sulfur atom Y

L. A method for preparing an acid addition
salt of a piperazine derivative represented by the following
formula (1)} or a water adduct of said acid addition salt, which
is characterized by reacting the pieperazine derivative with

an acid salt of pyridine

R1
jj;» ) ﬁm{@
Rz

wherein X represents —NH-, an oxygen atom or a sulfur atom, Y!,
v2 and Y> each independently represent a hydrogen or halogen
stom or a lower alkyl or lower haloalkyl group, R', R® and R?
each independently represent a hydrogen or halogén atom or a
lower alkyl, lower haloalkyl, lower alkylthio, lower haloalkoxy

or lower alkoxyalkoxy group, £ denotes an integer of from 1 to

2, m denotes an integer of from 2 to 4, and n denotes an integer

of from 1 to 3.

2, The method for preparing an acid addition
salt of a piperazine derivative described in claim 1, wherein

said piperazine derivative is represented by the fellowing



and Y2 each independently represent a hydrogen or
hal ogen atom or a trifluoronethyl group, RL and R2
each i ndependently represent a nethyl,
trifluoronethyl, nethylthhg, trifl uoroethoxy or
nmet hoxyet hoxy group. 3. Theenethod for preparing an
acid addition salt of a piperazine derivative or a
wat er adduct of said acid addition salt described in
claim11l, wherein said piperazine derivative 1is

formndl1 b4 1b?= (benzi m dazol - 2-yl t hi o) et hyl ] pi perazin-1-yl]-N
-[Z,A - bi s(met hyl t hi 0) - 6- net hyl - 3- pyri dyl ] acet am de,
2-[4-[2-(5, 6-difl uorobenzi m dazol - 2-yl t hi 0) et hyl ] pi per
azl n- R
1-y|]-N—[2,4-bis(2,2,2-trif|uorq$tho y) - 6- met hyl - 3- pyr
idyl] acetam de, 2-f4- .-Nﬁﬁhi’l j 7nl -2-171 th inl

at hVIvil_pi.naxa? i n-1Jyl | {N-ff: 4
- bi s(zw@fberﬁ - 6-Trthy Li dif} acet ani
de, B R 2 enzoxazol - 2-yl t hi 0)

et hyl] pi perazin-l-yl]-N[2,4-b
is(2,2,2-trifluoroethoxy)-6-nmethyl-3-pyridyl]acetan de
wherein2X [dep2e $denz otNiaz aln 2xyigehi efom or a sulfur atom, Y
et hyl ] pi perazin-1-yl]-N[2,6 56 0
and vdeaRhhyhadpbhbhtdakonep hykedt py HydtWdgeacetrahbtlegen atom
2-[4-[2- (5-trifluoronethyl benzoxazol -2-ylthio)

et hyleh pbRema%4hRl -gdup, R* and R? each independently
R & %2, 4-bis( rretyhylg%ghi &)-6-methyl - 3-pyridyl] acetani de,

- L4 i 10 . me io,
e BERgl B BB IR GV methinie,
. 0X oxy) - 4- LT ] oxy) - 6- me _ 3.
trlf?§8§96¥ 8€¥t§#i3§£%fxyﬁ%§%%g;§g? or pyeparing gn acpé

aqgjtlégg method for preparing an acid addition salt of a

piperazine derivative or a water adduct of said acid addition
salt described in claim 1, wherein said piperazine derivative
is
2-[4—[2—(benzimidazol—Z—ylthio)ethyl]piperazin—l—yl}—N-[2,4
-bis (methylthio)-6-methyl-3-pyridyl]acetamide,
2—[4—[2-(5,6—difluorobenzimidazol—Z—ylthio)ethyl}piperazin—
1—yl]—N—[2,4—bis(2,2,2—trifluoroethoxy)—6—methyl~3—pyridyl]
acetamide,
2—[4—f_—(b-_zimidazol*Z—v1tbio)ethyl]piperazin—lﬂyl]—N—[2;4
—bis(2,2,2—trifluoroethoxy)—6—methyl—3“pyridyl]acetamide,
2-[4-[2- (benzoxazol-2-ylthio)ethyllpiperazin-1-yl]-N-[2,4-b
is(2,2,2wtrifluoroethoxy)—6—methyl—3—pyridyl]acetamide,

2—[4—[2—(benzothiazoi—z—ylthio)ethyl]piperazin—l—yl]—N—[2,6



salt of a piperazine derivative or a water adduct of
said acid addition salt described in claim1, wherein
sai d piperazine derivative is

2-[4-[2-(benzi m dazol - 2-ykihi o) et hyl | pi perazin-1-yl]-N
-[2,4 -bis(nethylthio)-6-nePhyl-3-pyridyl] acetan de

or
2-[4-[2-(5, 6-di fluorobenzi m dazol - 2-yl t hi o) et hyl ] pi per
azin-

—diméEMHL'— &l'—EZiélﬁb%%e%h%it-mbwqaqqq hoxenf-dmt By [43-[2yr
I dy acetamde. 5. The nethod for preparing an acid

addi tion I i_per.azi hioat :Qfe vy Mat-ar-v 11
O R A o e o e
of cl ai

one ms_1-4, er ei h i.d,.j [ ' t
- (1 S pR pATRE WL EhaPac Pa I CRESGr oI ) SaRETE g o
hydrochl oric acid, sulfuric_acid,, nitrLc_ggjgj_N_[2_(2_
2- [4phdsphenrexaéprd  2sytdicl & theild PR Pdud acitd,
hydrobrom c acid, hydroiodic acid, acetic acid .
methbmyythOXaakdr(§téth@raﬁhmorQ9EQQ&Yhﬂﬁ?ﬂeqﬁﬁkﬁifﬁﬁﬁ%ﬂyl
succinic acid, fumaric acid, citric acid, lactic
Jace@ghddetartaric acid, malic acid, mandelic acid, 57 O
salicylic acid, panoic acid, pantothenic acid,
glauconi c acid, ethanedistlfanipeepeirdndaenzenes wdadni ion
acid, paratoluenesul fonic acid, methanesul fonic acid,

gL Ht a6 Aci Ay e aSRARIG RCEE atwd fdriciacet o€ aeid, acid
Salta%g ?gﬁﬁﬁc §g25 6. Tﬁé nmet hod for preparing an acid

.addi tio al t [ y depy iYVes HRsCpipechiin
addl%ﬁﬁnoﬁgﬁgf%ﬁﬁgfﬁée 1gg?%a%éfgﬁﬁ ggkﬁﬁgcid salséof y

deri%%%&%%nisls a pyridine hydrochloride.

2~{4—[2—(benzimidazol—z—ylthio)ethyl]piperazin—l—yl]—N—[Z,4
—bis{methylfhio)—6—methyl—3—pyridyljacetamide or
2—[4—[2—(5,6—difluorobenzimidazol—2~ylthio)ethyl]piperazin—
1—yl}—N—[2,4—bis(2,2,2—trifluoroethoxy)—6-methyl—3—pyridyl]
acetamide.

2. The method for preparing an acid additicn
salt of a piperazine derivative or a water adduct of said acid
addition salt described in any one of claims 1-4, wherein the
acid in said acid salt of pjridine is selected from the group
consisting of hydrochloric acid, sulfuric acid, nitric acid,
phosphoricacid,sulfurousacid,nitrousacid,hydrobromicacid,
hydroiodic acid, acetic acid, butyric acid, stearic acid,

oxalic acid, maleic acid, succinic acid, fumaric acid, citric

acid, lactic acid, tartaric acid, malic acid, mandelic acid,



7. The method for preparing an acid addition salt of
a piperazine derivative or a water adduct of said acid
addition salt described in glaim1,wherein said
pi perazine derivative i%7
2-[4-[2-(benzi m dazol - 2-yl t hi o) et hyl ] pi perazin-1-yl]-N
-[2,4 -bis(nmethylthio)-6-nethyl-3-pyridyl] acetam de,
2-[4-[2-(5, 6-difl uorobenzi m dazol - 2-yl t hi 0)
et hyl ] pi per azi n-

sallg:agill]c MNeid; s, a?elZit Hahlteenheetikoxy) 66- gbtbyhia-guyid,

y

acetamde, 2-[4 [2 (benzi m dazol - 2-yl t hi 0)

I |
ethang %ngglr t%f: ﬁié)r/(%;léenll:%eg(n)??‘)ﬁg fr%]tltsy aCBldp’yr i dyl]

para%%ﬁ&%%%%%éﬁg?ﬁﬁ ? (beQ%Ega%%iif%ﬂﬁéJ%dyﬁf glutamic acid,

is(2, 2, trlfluoroethoxy) 6- net yl ]
aspagtécamicds, FATAOr@ssHZS a?‘%/p%/ dl)yé acid.

et hyl ] pi perazin-1-yl]-N[2, 6 ddition

_Hi-net hyl - 4- t r i ThaomekbefyFoB-BYEPAY ]I adRt &nt et ddt

2-[4-[ 2-
sa1t( 5t & igipearonetadieevadiazotegcylibeido} etany FipeLagt Atms
l-yl] 0 58

1-5 - Nl hrbiss(imetdiild hi)t GiradhyldBagyts dyl pacedan® de,
‘or  2-[4-[2-(benzoxazol -2-ylthio)

t razin-1-yl]-N[2-(2-
hydr%é?ﬁbxyéﬂﬁoxy) 4-(2,2,2-trifluoroethoxy)-6-nethyl - 3-py

yl Jacetam Apdnsai doachdepaktingf apyatdinadistaon
pffldlne hydrogﬁ?or? 8.O h% ﬁ%thod for preparing

o1 SR8 SR 00 ASA Ol 2 B REpBEL S dauvait Yo jor sai
addfgfggngélgw§g§ggaﬁ§%ckg gfgg%lnﬁ,whereln said piperazine
derivative 1is
2—[4—[2—(benzimidazol—z—ylthio)ethyl]piperazin—l—yl]—N—[2,4
—bis(methylthio)—6-methyl—3—pyridyl}acetamide,
2~[4—[2—(5,6-difluorobenzimidazol—2—ylthio)ethyl]piperazin—
1—y1]—N—[2,4—bis(2,2,2~trifluoroethoxy)-6-methyl—3—pyridyl]
acetamide,
2—[4—[2—(benzimidazol—2—ylthio)ethyl]piperazin—l—yl]—N—[2,4
—bis(2,2,2—trifluoroethoxy)—6—methy1—3—pyridyl]acetamide,
2—[4—[2—(benzoxazol—2—ylthio)ethyl]piperazin—l—yl]—N—[2,4—b
is(2,2,2—trif1uoroethoxy)—6—methy1—3—pyridyl]acetamide,
2—[4—[2—(benzothiazol—z—ylthio)ethyl}piperazin—lfyl}—N—[2,6
—dimethyl—4~trifluoromethyl—B—pyridyl]acetamide, 2-[4-{2-

(5—trifluoromethylbenzoxazol—z—ylthio)ethyl]piperazin—l—yl]



derivative is 2-[4-[2-(benzi m dazol -2-ylthi o)
et hyl ] pi perazin-1-yl]-N[2,4
- bi s( et hyl t hi 0) - 6-net hyl -3 pyridyl] acetam de or
2-[4-[2-(5, 6-difl uorobenzb# dazol - 2-yl t hi 0) et hyl ] pi per
azin-
[ -yl]-N[2,4-bis(2,2,2-trifluoroethoxy)-6-nethyl-3-pyr
idyl] acetam de; and said acid salt of pyridine is a
pyridine hydrochloride. 9. The nethod described in
-N- [¢], a-Bik (mehengithi e e ity lazl ey ety Vaadafenigde, or
2-[4-[2-(benzi m dazol - 2-yl t hi 0) et hyl ] pi perazi n-
2- [4};][2—] (b%rizgaﬁéfal&(zwlmﬂml é’@hdy@k Tty a B pyT+vly] 1ecEt-and -

sald acid salt of pyridine is a pyridine

hydr qchl aor.i de; al g ' i L Sadthef-3- idyl
nee SR Bl SR Aol 2 gy

2-[4-]2-(bepzi mi dazol - 2-y] thi p)e Lp i Dovidi
JaceE AR (2 B O 10 o) bRy a, By b See am

i de nonohydrochloride or a water adduct thereof. O
hydrsghl®r i net hod described in claim1, wherein said

pi perazi ne derivative is , . .

28[.4- [ 2- (5, 6- di Thaomebbadi AP HaRBEPRIYPEhAB) BEAI FRFHEFOT

azin- : _
saltloyl h-phperdz bhes (P 2ieat 17 luoroeshexydddutHysaddogrid
idyl] acetam de;, said acid salt of pyridine is a _
ada i el hysk oehlwsd den andimaild soedeaddsaignpsREraghine
©a piperazine derivative is

deréﬁ%4?%%éﬁﬁyﬁig:Lgrg;?ﬁ?P?;r}?ﬁfFE:i:biS(2,2,2-trifluor
2—[4¥¥£E%benzimidazol*Z—ylthio)ethyl]piperazin~1—yl]—N—[2,4
—bis(methylthio)—6-methyl~3—pyridy1]acetamide or
2—{4—[2*(5,6—difluorobenzimidazol—z—ylthio)ethyl]piperazin—
1~yl]—N"[2,4—bis(2,2,2—trif1uoroethoxy)—6—methyl—3—pyridyl]
acetamide; and said acid salt of pyridine is a pyridine
hydrochloride.

9. The method described in claim !, wherein
said piperazine derivative is
2—[4—[2—{benzimidazol—Z—ylthio)ethyl]piperazin—
1~yl]—N—[2,4—bis(methylthio)~6—methyl—3—pyridyl]acetamide;
saidacidsaltofpyridinejj;apyridinehydrochloride;andsaid
acid addition salt of a piperazine derivative 1s
2*[4—[2*(benzimidazol—Z—ylthio)ethyl]piperazin—
1—yl]—N—[2,4—bis(methylthio)—6—methyl—3—pyridyl]acetamide

monohydrochloride or a water adduct thereof.



Xy) - 6- net hyl - 3- pyri dyl ] acet am de nonohydr ochl ori de or
a water adduct thereof. 11. 2-[4-[2-(Benzi m dazol -2-
yl thio)ethyl]piperazin-I-yl]-N[2,4-bis(methylthio)-6-
met hyl - 3- pyri dyl ] acet am de gmohohydrochl oride or a

wat er adduct thereof,

2-[4-[2-(5, 6-di fl uorobenzi m dazol - 2-yl t hi 0) et hyl ] pi per
azin-
1-yl']-N-[2,4-bis(2,2,2-trifluoroethoxy)-6-nethyl -3-pyr

idyl]  acet anide mmmeky deschl betden arl i mas evhadeietsaid
thereof, 2-[4-[2-(benzim dazol -2-ylthio)

pisperaz Vil -N-[2, 4
plpGI%QXb% gggltrl Iuorgithoxy) 6- met hyl - 3- pyri dyl ] acet ani
dro | ori ry r_ - f1oi in-
2- [4zf€zr (61&%5&55% gt 2""%%5’@%”1]“"@”““
th ]plpera2|n d
1- ylﬂs 7 (2, 2 PAist2u g (%t d’%;[ucgq%q%y?, pyrltglﬂ]] PP A
nDnohydrochIorlde or a water adduct, thereof, 4
acetanfidid;2 sEiehzotle #20It 2 [piigine is a pyridine
et hyl ] pi perazin-1-yl]-N[2,6 O 60 O
hydrodihTetdiyle;4-trrd fdaict armsitchyddditghyan oAt Rbtamperazine
di hydrochl ori de or a water adduct thereof,

der i2raltA-de2-i(5-2-r i uor Byet-hid tlenzoxeaot 1Rl §azdl od et hyl ] pi
per az

ylth'l%ﬂeﬁﬂyh]'}kﬂp%xﬁaﬂrﬁ(lrmjlh}}dﬂhm)&aamthyz 3-pyi ElybTaeeho

e nonohydrochl ori de or a water adduct thereof,

3{ ]meﬁ:r{yé—[ez é@%h NZPXBZAL + An Mdd Blodbheidhddmicrerazen- water

oxyet hoxy)-4-(2,2,2-trifluoroethoxy)-6
pyri dyl acetam de nonohydrochl oride or a
add%ﬁf dhenfsi

. 2—{4—[2-(Benzimidazolw2—
ylthio)ethyl]piperazin—lﬂyl]—N—[2,4—bis(methylthio)~ -
methyl-3-pyridyllacetamide monohydrochloride or a water
adduct thereof,
2—[4—[2—(5,6—difluorobenzimidazol—Z—ylthio}ethyl]piperazin—
l—yl]—N—[2,4—bis(2,2,2—trifluoroethoxy)—6—methyl—3—pyridyl]
acetamide monohydrochloride or a water adduct thereof,
9-[4-[2- (benzimidazol-2-ylthio)ethyllpiperazin-1-yl}-N-[2,4
—bis(2,2,2"trifluoroethoxy)—6Hmethyl—3—pyridyl]acetamide
dihydrochloride or a water adduct thereotf,
2—[4—[2—(benzoxazol_2—ylthio)ethyl]biperazin—lﬂyl]—N—[2,4—b

s(2,2,2—trifluoroethoxy)—6—methyl—3—pyridyl]acetamide
monchydrochloride or a water adduct thereof,

2—[4—{2—(benzothiazol—2—ylthio)ethyl]piperazin—l—yl]—N_[2,6



thereof. 12. 2-[4-[2-(Benzi m dazol - 2-
yl thi o) ethyl] piperazin-I-yl]-N7[2,4-bis(nmethylthio)-6-
methy 1-3-pyridyl]acetam de rgpriohydrochl oride crystal
or a water adduct thereof®®
2-[4-[2-(5, 6-difl uorobenzi m dazol - 2-yl t hi 0)
et hyl ] pi per azi n-
1-yl]-N-[2,4-bis(2,2,2-trifluoroethoxy)-6-nethyl -3-pyr
_idyl'] —acetam de nonohydrochl oti.d r l. ©or a water
"dlmaﬁdu@t“QT@%]F‘}OH?@?EQ%QT?BBHE?WSA%g%‘-%%-ﬁlﬁd%hi 0) |
et hyl ] pi perazin-l=yl]-N[2,4
dihydricaftd,@; Rid ré ¥ | aovabehorgRuEE nERRFFOS pyri dyl |
. acetam de di hydrochloride crystal or a water adduct
2-[ﬂJFﬂixﬁﬁtrifluoromethylben20xazol—2—ylthlo)ethyl]plperaz
7 2-[4-[27(benzoxazo!-2-y|thio)ethy|]piperazin-l-yl]-N—[w
in~12/ Ry o4 21 2 25 (ﬁéﬁhﬁ@tﬁgbhgﬁy}n&ﬁﬂﬁt-wp&@mh Jdydqtamid
acet'am de ' nonohydrochl oride crystal or a water adduct
t her eof -145[2-(benzat hi-azghuety khir®of, or
e mq %W‘?Ib‘?%%f%%%% ?§| G Fg 6
-di methyl -4-triflyor IERSE Iyl s Aagetamde 0 O
: 2‘[%ﬂf26f %%%f%iigeyggﬁépiﬁtgyﬁg%ﬁg¥£f'addupt thereof,
¢1] 5\@7[ L & ke RhOTS) DY R8N 205229 A U B d-Rieth
in-1-yl]-N-[2, 4-bi s(net hyl t hi 0) - 6- et hyl - 3- pyr.i dyl £
y1-haetandde] aeebrpddschPePdEre ST A '\A?at%gr%%}é e
t hereof, or ,
the%?%%:[Z-(benzoxazol-2-y|thio)ethy|]piperazin-l-yl]-Nﬂ
12. net hoxyet hoxyl~ g4+ 222 (BenriflideredtRoxy) - 6- net hyl - 3- py
ridyl 7acetam de nonohydrochl oride crystal or a water
y1ltdeustny hppeeérazin-1-yl]1-N-[2, 4-bis (methylthio) —-6-methy '
1-3-pyridyllacetamide monohydrochloride crystal or a water adduct
thereof,
2-[4-[2~- (5, 6-difluorobenzimidazol-2~ylthio) ethyl]lpiperazin-
1-yl]-N- (2, 4-bis(2,2,2-trifluorcethoxy) —6—methyl—3-pyridlyl]
acetamide monohydrochloride crystal or a water adduct thereof,
9-[4-[2- (benzinidazol-2-ylthio) ethyl]piperazin-1-y11-N-{2,4
“bis(2,2,2-trifluoroethoxy) -6-methyl-3-pyridyljacetamide

dihydrochloride crystal or a water adduct thereof,
2—[4—[2—(benZoxazol—2—ylthio)ethyl]piperazin—lwyl]~N—[2,4—b
is(2,2,2—trifluoroethoxy)—6—methyl—3—pyridyl]acetamide
monohydrochloride crystal or a water adduct thereof,
2—[4*[2—(benzothiazol—Zuylthio)ethyl]piperazinﬁl—yl]-N—[Z,6

—dimethylﬂé—trifluoromethyl—B—pyridyl]acetamide
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dihydrochlori@p crystal or a water adduct thereof,

2-{4-{2~(5-tri fluoromethylbenzoxazol-2-ylthio) ethyllpiperaz
in~1—yl}—N—{2,4—bis(methylthio)-6—methyl—3-pyridyl]
acetamide monohydrochloride crystal or a water adduct thereof, or
2-[4—[2—(benzoxazol~2—ylthio)ethyl]piperazin—l—yl]—N—[2—(2~
methoxyethoxy)-4-(2,2, 2-trifluoroethoxy) ~6-methyl-3-pyridyl

Jacetamide monohydrochloride crystal or a water adduct thereof.



