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1 DESCRI PTI ON METHOD FOR PREPARI NG ACI D ADDI TI ON SALTS
OF POLYACI DI C BASI C COVPOUNDS 5 Technical Field This
invention relates to a nmethod for preparing an acid
addition salt of a polyacidic basic conpound or a

wat er adduct of the acid addifion salt, which nakes it
10 possible to readily add a desired nunber of noles
of an acid to the polyacidic basic compound.
Background Art Pharmaceutical conpositions are well
known to have 15 significant differences in
solubility, oral absorptPBRCRIHFEGNactivity, 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 nacnTHA RGN FESHBARING AC IiDs 20 ITTenesana s
extrenely inportant to select an ingredient enabling
itself to ful fidF POBYROSDIQrBASTICedoNPOUDS ONS,

based on the results obtained by maki ng conprehensive
analysis on the nmaterial's characteristics, such as
chem cal stability, bioavailabilty and physica
stedtihi ¢yl 2Bidide degree of crystallinity and the
degree of hydration), 2 effects on pharnmaceutica
proper titess (harskiessn r&li St 44 ags af i @PESL Yot ring an
el ution property) and effects

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, bicavailabilty and physical stability

(the degree of crystallinity and the degree of hydration},
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nephrosclerosis, malignant Thep

on pharmaceutical capabilities (formability,

anticaking property and capacity). 5 Piperazine
derivatives, which are categorized into polyacidic

basi ¢ conmpounds and represented typically by
2-[4--[2-(benzim dazol - 2-yl t hRo) et hyl ] pi perazi n-1-yl ] -

N [ 2, 4-bi s(net hyl t hi 0)-6-nethyl -3-pyridyl]acetam de,

are useful as inhibitors against the enzyne (acyl
coenzynme A 10 chol esterol acyltransferase, ACAT) that

catal yzes the synthesis of cholesterol into a
chbfesterol @ster phmad8h154453 Panpidpetntidanhi bilhkodness,
of ACAT is thought to prevent chol esterol absorption

t Hieughethetinheptbpaktyrand, cautliodSpabpert9) SuRQr €ssects
the secretion of very-lowdensity Iipoprotein into
bboobtetrdeeltiinarl, tepdbhlites (RAWCIHIAAHY) bhAHcaking
chol esterol. Further, inhibition of ACAT suppresses
theopeatiyngnaf capseophpges in artery walls, so

at heroscl erosis lesions are expected to shrink 20 per

se. ACARip8RLPIAOr el Patifes f iR foh eXPECL L dOr PEd into
applicable for the treatnment and prevention of various

ObSBPS8EASHCHa a8y BRbbhRE LA r &L LELRBEL SE QS 1 Sal1y by

cervical and cerebral arteriosclerosis,

cer ebr pyasguhain@sshdent §Jﬁtﬂ1§& @@Eg} fsk?ﬂ%éréji 52511 -N-

coronary sclerosis, 25 nephrosclero

ars eiiesslRELL| ELREHNL @sfﬁéﬁwfi%%@@ffé&é%ﬂﬁé Prrit%:fe

r 0SI's, 1Sche

DRIETy Y BECEERREPALE  EOFS S AERE°HLATL Boenzime
cholesterol acyltransferase, ACAT) that catalyzes the
synthesis of cholesterol into a cholestercl 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
walls, so atherosclerosis lesions are expected to shrink
per sé. 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, arteriosclerotic nephrosclerosis,
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ischemc colitis, aortic cancer, and arteriosclerosis
5 obliterans (ASO, and nunerous researches and

devel opnents are now under way. Anmong the
above-descri bed piperazine derivatives useful as ACAT
i nhibitors, 2-[4-[2-(benzi m dazol - 2-
ylthio)ethyl]piperazin-l-yl]-N[2,4-bis(nmethylthio)-6
10 nethyl - 3-pyridyl]acetam de, for exanple, has a
problem such that it crystallizes in the formof the
free base, but its oral absorptionis little well
betbeseoipsclerytial mepheo ot ems oy mahtghdrst physi cal
stability and water solubility are too I ow. 15
Seépihronsléenoshe, af eclesmeidt | omwedl pd D e4ds haveabeen
attenpted mainly by adding an acid to such pol yacidic
brass &n tenpo unalso + ecd s Dvie, tdietdnDF Al nEdSOIE 1 dh@ina,
the like and using themas acid addition salts. TFor
exseipdeic @olfeld; (henzid dagzedr 2-ad M®eriosclerosis
et hyl ] pi perazin-1-yl]-N 20

[ Vi tdrafsetAydf Nid Grimd ks 3yl d A d Acgiam de can
be substantially inproved in water solubility and
ai&e l GRRORDE | DR o ARV L ipgy it into the
tetrahydrochioride 2-water adduct with an excess

amount mforly e s ael -3 Jpeiheless,, J t e*l%(#g&giés
the a e

poi nted out that the 25 nunber of noles o

agddeaf feetgeAne s cals 4 ﬂg@ﬁée-i @Dseqoz‘ir&i*bgazo -

resulting acid addition salt o ol'yaci di ¢ 'basic
e a2 G ooy o2 o SR 56

I StRAMORIL K= B 1A S BRI LN £or 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-[4-[2-({benzimidazol-2~ylthio)ethyl]piperazin-1-y1]-N-
[2,4~bis (methylthio)-6-methyl-3-pyridyl]acetamide cén be
substantially improved in water solubility and oral
absorption by converting it into the tetrahydrochloride
2-water adduct with an excéss 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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5 analysis; it is susceptible to dehydration and
dehydrochlorination in a differential scanning
thermal analysis; and it is also recognized as having
hi gh hygroscopicity in a hygroscopicity test. A
further problemis also presdned in that tableting
machi nes and 10 al um num sheets may under go net al
corrosion due to the residual of the acid used in
excess and the strong acidity of the

tetrahydrochl oride. This raises concern about effects
oproherietal ofothestesudbihbeatodnuiai t08nokadt of the
pharmaceuti cal preparation and also on the stability

1podfsathdiphassheesbipalngy epadathen. the i s necessary
to fully control factors such as drying tenperature,

vaeuuahy(rednTedi gsessusedy heuekt angndsyi 98895 €€ow
upon preparation. Yet it is difficult to eff|C|ent?y

andgrebabkycsypphy shehyachd; agd .éﬁggrsﬁifé%ﬁéiaﬁ%%éﬁion

20 ingredients for pharmaceutical conpositi

ahMAY§s i BF OYt di 805 bem b he uph f g&@gﬁgpg\gi&?'

properties. For the resolution o a ove-%%%cribed

P200! 82515 Y. e, COLSEPERL OBy SO FAD Ly

addition salt wth't nu es 0

bgnagdeds being 26 %Q%IQ&'P co%ﬂ%‘."fé’ Mas tl?aevr'lenét 1251';1: lke

a problemin that when™ hydrothl oric acid or
e A RV g
G5SLE ey 08 SUUFELL Bl 00, 3 L PELEE BBFLS, ana
PL ERAM Surh hﬁu@é:lfsg n?acggiﬁrilggrg’oalntieiggl tchoerrpoosl.'oaﬁ:i lilec 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 control 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 resolution 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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basi ¢ conmpound, said salt containing 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 nethod making it
possible to easily adjust the& nunber of noles of an

acid in an acid addition salt of a polyacidic basic
compound to a nunber suited for the polyacidic basic
conmpound as needed. 15 Disclosure of the Invention An

obj ect of the present invention is to provide a

prgysar dtyidooecheéblrdd whiich orakée iltikpossi blsed @seasi bkid, it
adj ust the nunmber of noles of an acid in an acid

addi diidificeakt tof aacpebyadiydineakaseC teeNBABREL b® &he acid
desired nunber. 20 Wth the foregoing circunstances in
nminda Wbee pLEBER! dieRY@BHOKS %@ngaebadtan 1%53@%%9
investigation. As a result, it has been found that by

r @atzen dak Bas@@'M@ﬁb@hﬁdba%h%rgﬁgg?%ggggﬁhegaﬁrg%?g to

salt of pyridine sald acid salt

pyeisdilepaidadl aakdgchl gédh%l?ﬁag5g¥ Bﬁsﬁhglgoﬁgacidic

prepare an acid addition salt o e pol yaci

baske cCeBREUAAGWM £Bid QS§ErEgnFH?HE%QOQheHQd?ﬁgOECEHein a

aci d being added to basic sife onger

pMéka@@ nlfbBas. @l 591 0gen, &ognga£gﬁta88h ad%l%ba acid

salts of various piperazine derrvatives
aggagtggnsgggg being available fromthe practice of
the above nethod, for exanple,

glLirgg&%@@?&%?&ﬂffok?%reyﬂ%hlo% c R§$?%i%§rog%_demand for

a preparation method making it possible to easily adjust
the number of moles of an acid in an acid 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 Fformed from pyridine and an acid, it

is readily possible to prepare an acid addition salt of
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nmet hyl - 3- pyri dyl ] acet am de nonohydr ochl ori de 0. 9-wat er
adduct has a high degree of crystallinity, has no 10
hygroscopicity, is excellent in thermal stability

wi t hout being acconpanied with any substantial weight
change by dehydration, dehydwgochl orination and/or the
i ke, does not devel op the problem of pol ynorphism
and is free from the influence of any residual of
hydrochloric acid, so 15 that said conpound is a
preferred acid addition salt and is useful as a
pliaenpodyticdali ci bgsedi ebhpoBagedien hhﬁéglréﬂnﬁhﬂg§r of
the present invention has been conpl eted. Thus t

prmedest oifn¢det kendphbeYhdesdacAetBodaE 9k SEQE Eronger
preparation of an acid addition salt of a pol yac

20nhbasporearpeyndr hayi H10: DasiGe Si t £ S%Hﬁ]%él& ition

pyridine or a water adduct of the aC| tion sa

WBBQhsc@ﬁp%b§§éuée§§béﬁgziﬂg 88&%@8%9%85ba§5£d°8§?8“”d

with an acid salt of pyridine reseht “Inven

ahé@lﬁ&@ﬁ'g§§t§ Béﬁ%ﬁ 2vai a?}e from the ?TtkE?ZOﬁ the

(benzi m dazol --2-y i 0) et pi perazi n-

raRORsaRBERPOr1 48T oF FATArbr 2ah LL?Y'{%%‘I?%%%‘?‘%%%W-

TR O RS s B e G e Le MR Ry Pnle -
DMé%H%¥l§Qs§éﬂh9f QBQQQMQ&QQQ&Q&ﬁ? rochf%rl groa gggéer
2abnke (8808 MLAB7LSZe s LBV 1 08 L
pﬂ§é§¥§égﬁféfg§, 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-

(benzimidazol~2-ylthio)ethyl]piperazin~1—yl]—N-[2,4—
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di hydrochl ori de or a water adduct thereof, 2-[4-[2- 10
(benzoxazol -2-ylthio) ethyl]piperazin--1-yl] -N [2,

4- bis(2,2,
2-trifluoroethoxy)-6-nethyl-3-pyridyl]acetam de
nmonohydrochl oride or a water &dduct thereof, 2-[4-]2-
(benzot hi azol - 2--yl thi o)ethyl]pi perazin-1-yl]-N[2, 6-
di met hyl -4-trifluoronethyl -3-pyridyl]acetamnm de 15

di hydrochl ori de or a water adduct thereof, 2-[4-[2-(5-
trifluoronethyl benzoxazol - 2-yl thi o) et hyl ] pi perazin-|-y
| pisNmekByl4hbbs-6rmehiyihBepyr bl Agkt 3mpyei dyl |

acet anmi de nonohydrochl oride or a water adduct

t henebfydroch2ebddk2er a water adduct thereof, 2-[4-[2-
(benzoxazol - 2-yl thi o) ethyl ] pi perazin-l1-yl]-N-[2-(2 20
mgthexywethasypbedzif2daZol 22t yithuey eehRoxy¥lperazin-1-y1]-
--6-methyl -3-- pyridyl]acetam de nnnohydroch?oride or

anwaven-padyct 2, bhereel uofbetABLPPdeohet A9l PEESENT
invention can easily prepare a salt of a polyacidic

bagire dGOMREHREnHE hmenoRYad8sht 86: QUMBET 5 Of;a ARl e8a8fict
an acid added thereto. S According to this preparation

nEh@QQoth2L§4p@§5kgéﬁzﬂﬁﬁda98i¥21919995¥?F%%f?pfﬂgpgiin-

of nol es of an added acid, but also to y prepare

am-9§hdma@§LhLBFg$gléfgitéiﬁghaégég%QXﬁP@§L eggg?gyﬁd

whi ch i s unstab 0 e acl se o aci d

sgl.tigl,1pyrLdipeqLel atively weakens the acidity of
tﬁg éc?d? and sugétantially | essens the. problens of

Bengarientoonal JELiodeuetaguct e JEEOEPORL b0t
| o6ahbzgd-RTLbegyuchi ONLA, @ SYSLEM e, 1011 he (o 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-y1}-N-[2, 6-
dimethyl-4-trifiuoromethyl-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]acetamide
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-trifluorcethoxy)-6-methyl-3-
pyridyl]acetamide monohydrochloride or a water adduct
thereof. |
The method of the present invention can easily

brepare a salt of a polyacidic basic compound with a

desired number of moles of an acid added thereto.
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[ 2, 4-bi's(net hy

10 addition or the like of a strong acid. Brief
Description of the Drawings FIG 1 shows a powder

X-ray diffraction pattern of
2-[4-[2-(benzi m dazol - 2-yl t hi 0)

et hyl ] pi perazin-1-yl]-N 15 8

[2,4-]D s(nmethylthio)-6-nethyl-3-pyridyl]acetam de
nonohydr ochl ori de 0.9-water adduct. FIG 2 shows the
results of TG DSC neasurenents of
2--[4-]2-(benzi m dazol - 2-yl t hi o) et hyl ] pi perazin_1-yl]-
NACEQrdingi sonthhyl phephrbtion method, it is possible not
-nmet hyl --3-pyridyl ] acet am de 20 nonohydrochl ori de
OcBlwater cadtuol. tkkCGhuBbshows mopewwder #nr&¥ded acid, but
diffraction pattern of 2-[4- [2-

(beazi hbdArehl2- phepaoy ehhytlpi peaagisnlsyii-& 2
[2,4-bis(nethylthi 2-water adduct. 25 FIG 4 shows
thelyesutiis phsT6& BSEpIRAGUNEIERL $50indtable to the acid.
2-[4-[2-(benzi m dazol - 2-yl t hi 0)

et hyl |migeisaidr -the/ldcid 424t of pyridine relatively
4-b|s(nethylth|o)-6-nethy|-3-pyr|&§l]acetan1de
tﬁééﬁ@ﬂgr@ﬁ8|Qéigﬁtﬁ'&@tﬁﬁeaggﬂgﬁ-aﬁéc§u§s§gﬁwfafly
powder X-ray diffraction pattern of 5

231 £4séds (PRBZH P “®f" ' ' L0 Lsydil -
e e TR % T R T e =
di sall t r u 6.sh . [ S S

of Té%&g@éﬁﬁ%\%&ﬂ@?@ﬁé%&ﬁ}_ofzﬁ{{&wﬁlﬁ HhéSene

( i 5, d2Z ok [ ] bip i - e - 1
e A e S R i G S WU TS

di g £ 48 &rsfﬂ@tf:[k@dcgfwéﬁﬁl&g T, 8hpns a powder

X-ray diffraction pattern o

Brief Description of the Drawings

FIG. 1 shows a powder X-ray diffraction pattern'of
2—{4—[2—(benzimidazol—Z—ylthio)ethyl]piperazin—l—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—z—ylthio)ethyl]piperazin~1—yl]—N—
[2,4-bis{methylthio)-6-methyl-3-pyridyl]acetamide
monohydrochloride 0.9-water adduct.

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

FIG. 4 shows the results of TG-DSC measurements of
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2-[4-[2-(benzi m dazol - 2-yl t hi 0)

et hyl ] pi perazi n-1--y1] -

[ 2, 4- bi s(net hyl t hi 0)-6-nethyl -3-pyridyl]acetam de 15
nonosul fate 4-water adduct. FIG 8 shows the results
of TG DSC neasurenents of g
2-[4-[2-(benzi m dazol - 2-yl t hi 0)

et hyl ] pi perazin-1-yl]-N

[ 2, 4- bi s(net hyl t hi 0)-6-net hyl -3-pyridyl]acetam de
nonosul fate 4-water adduct. 20 FIG 9 shows a powder
X2rdy¢-dif-fbaorzinndpavielnydthio) ethyllpiperazin-1-y1]-N-
2-[4-[2-(benzi m dazol -2-yl thi o) ethyl]
pilpedabin-(beyhyibthioc) -6-methyl-3-pyridyl]lacetamide

[ 2, 4- - bi s(net hyl t hi 0) - 6- net hyl - 3-pyri dyl ] acet am de
mbeasehfdrechEb&i d&02shewert hadnesul ts of TG DSC
neasurenents of 25 2- [4- [2--

(benzi nFd@zok- ghylé i Opowliby | X Piper azefrhetYbh phetdPn or
[ 2, 4-bi s(net hyl t hi 0) - 6-net hyl - 3-pyridyl | acet am de

neAQsUl[batBenklfei dddo $hows1 8nPOYEERy X p Y Hh b E LAt L 9P N

pattern of

21p4 L [1-N
2(bgalsthmmehdnee) Subiio) by aprsoptaslo) )

dimsheahee El @wgee§h9&au&lae results of TG DSC
measur enent s of

2-[4- [2Ff@en6'£@1€@% T yééxtﬂth% G%Pyééfbﬁfrﬁéé %% £ of

- [2,4-bis(methylt I"ace am
i 8 re SR, 11
AT RO SheRS TRy MR TR R T TR T TP AP hei9F ) - v
disulfate 1.5-water adduct.

FIG. 7 shows a powder X-ray diffraction pattern of
2-[4—[2—(benzimidazol—Z—ylthio)ethyl]piperazin—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]piperazin—l—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—Z—ylthio)ethyl]piperazin—l—yl]—N—
[2,4~bis (methylthio)~6-methyl-3-pyridyl]acetamide
monosulfate.

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

—[4-[2~(benzimidazol—Z-ylthio)ethyl]piperazin—l—yl]—N—
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[2,4-bis(2,2,2-trifluoroethoxy)-6-nethyl-3 16
pyridyljacetam de and its nonohydrochl ori de,
respectively. FIG 15 and FIG 16 show the results of
TG DTA neasurenents of 2-[4-[2-(benzim dazol -2-

yl thi o)ethyl | piperazin-1-yl]-MN[2,4-bis(2, 2, 2-
trifluoroethoxy)-6-nethyl-3-pyridyl]acetamde and its
20 di hydrochl ori de, respectively. FIG 17 and FIG 18
show the results of TG DTA neasurenents of

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

yl[ehidepeshyleipivpehasi A oEmgthyl-B2pdhiigl 3 a@eami de

~trifluoroethoxy)-6-nethyl-3-pyridyl]acetam de and its

2homosohydrechl ori de, respectively. 11 FIG 19 and
FIG 20 show the results of TG DTA nmeasurenents of

2-[4-[ 2r(Lenzot Bha#d! a2powder X-ray diff .
yIthio)ethyIIpiperazin-%-yl?-N.[z?g_d%nEfﬁ§F}2§ pattern of

t Qi-f[|4UQQOV(BE_HMHIH@&EEBELC{Z!—Ez@%ﬁ&@%%ﬁ;;%?ﬂ%%%?a?gx—%EYl] ~N~-

di hydrochl ori de, respectively.

;w%a%%ggfgﬁéﬂh §tﬂEoTG%EEéthgggégéggfg&i]ggetamide

-trifluoronethyl be
yhthkorethyl | pi perazin-1-yl]-N-[2, 4-bi s(net hyl t hi o) - 6-
met hyl - 3- pyri dyl ] acetam de and its nonohydrochl ori de,

17 TERRRSLEhIRBE 113 PO L o g IO ST o
15 L E RS EEREL IS e ol ok PRLBRRELES -
a?§,4—bis(methylthio)—6—methylu3—pyridyl]acetamide
dimaleate.

FIG. 13 and FIG. 14 show a diagram showing the
results of TG-DTA measurements of 2-[4-[2-(5, 6~
difluorobenzimidazol—Zmylthio)ethyl]piberazin—l—yl]—N—
[2,4—bis(2,2,2—trifluoroethoxy)—6—methyl—3—
pyridyllacetamide and its monohydrochloride, respectively.

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

FIG. 17 and FIG. 18 show the resﬁlts of TG-DTA
measurements of 2-[4-[2-(benzoxazol-2-
ylthio)ethyl]piperazin-1-yl]-N-[2,4-bis(2,2,2-
trifluoroethoxy)—6—methyl—3—pyridy1]acetamide and its

monohydrochloride, respectively.




15 its nonohydrochl ori de, respectively. Best Mdes for
Carrying out the Invention The pol yacidic basic
conmpound for use in the present inventionis a
conmpound havi ng one or nore basic 20 sites stronger
than pyridine, and its exanpl &6 include

ni trogen-cont ai ni ng conpounds havi ng plural ones of

pi perazi no groups, tertiary am no groups, secondary
amno groups, primary amno groups and the like in
the sane nolecule. Preferred as the pol yacidic basic

conpound'lar.e125andt FIgen2008halvNkERg @E8ANES 6PNMPRURES,
wi th piperazine 12 derivatives being nore preferred.

Prefenreteas st be QLQ@PQQLRBeﬁQBEﬁQE%$§SZaVe t hose
represented by the followng fornmula (1): Y3 5 Y Y2

S&@tNlNTQ%h§17§H§b%a&1h wh &?LN Tzrgpa gﬂhgl

oxygen atom or a sul each

l&@QE@G@%BhbﬁhgﬁPBE§?93d9l}QcE¥QﬁESE”aRB hakogen atom

or a |ower alk ower ~hal oal Kyl group, Rl, R2 and

R3igaakokh en nts a hydrogen or
haﬁogenogtgﬁgg?g EE eE%F Fﬁ' | ower hal oal kyl, | ower

o by il g, Ltal 0l et
measurements of 2—[4—{2—(5—trifluoromethflbenzoxazol—2~
ylthio)ethyl]piperazinwl—yl}-N-[2,4—bis(methylthio)- -
methyl-3-pyridyl]acetamide and its monohydrochloride,
respectively.

FIG. 23 and FIG. 24 showthe results of TG-DTA
measurements of 2—[4—[2—(benzdxazol—2—
ylthio)ethyl]piperazin-l—yl]—N—[2~(2~methoxyethoxy)-4—
(2,2,2-trifluoroethoxy)—6—methyl—3—pyridyl]acetamide 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, énd 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 bpiperazine
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15 to 2, mdenotes an integer of from2 to 4, and n
denotes an integer of froml to 3. The term"| owner”
as used herein neans a carbon nunmber of from1l to 5,
with 1 to 3 being particularly preferred. Mre
preferred as the piperazine derivatives are 20 those
represented by the following formula (2): RLHN NY
~NR2N-CH3 RL 25 (2) 13 wherein X represents -NH,

-an oxygen atomor a sulfur atom Y and Y2 each

i ndependent|ly represent a hydrogen or hal ogen atom or
aderifrhtovesebbyhgogneup, pRefande®2 5 each
i ndependently represent a methyl, trifluoronethyl,

ﬁEthy|tPr@feffé$|&@rﬁﬁéhﬁfﬁefﬁzﬂﬁéh@%ﬂf&@@fye ‘those
Particularly preferred are 2-[4--[2-(benzi m dazol - 2-

ykéﬁr@%@ﬁh&&] pyp@ﬁézwﬂomlg %Bm‘ﬁlé)' gi JTBt hy' thio)-6-
3-pyridyl] acetam de,

di f 1 uor obenzi m dazol - 2-yl t hi o) et hyl ] pi per a2| n-1-y1]-N

[2, 4-bis(2,2,2- trlfluoroethoxy) 6- rreth%h 3 pyrldyl]

acet am dejs_2- UP( ben2| m da
- ylthio)ethy Z|n bH(_Z
trlfluoroe "2\7_(%4"5 @L‘a@et mde [4-12

wherein X represents -NH-, an oxygen atom or a sulfur
atom, Y', Y? and Y each independently represent a
hydiogen or halogen atom or a lower alkyl or lower
haloalkyl group, R!, R? and R® each independentiy
represents a hydrogen or halogen atom or a lower alkyl,
lower halcalkyl, 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}

R1
H
N
Y' (\N/\ﬂ/ l\
Y2:©i:/>_ e L S

(2)
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15 (benzoxazol --2-ylthio) ethyl] piperazin-l-yl] -N
[2, 4- bis(2,2,2-trifluoroethoxy)-6-nethyl-3-pyridyl]
acetami de, 2- [4- [2- (benzothiazol-2-ylthio)

et hyl ] pi perazin-I--yl]-N
[2,6-dinethyl-4-trifluoronethyd-3-pyridyl] acetam de,
2- [4-[2-(5-trifluoronethyl benzoxazol -2 20

yl thio)ethyl]piperazin-1_yl]-N[2,4-bis(methylthio)-6-
nmet hyl - 3- pyri dyl ] acet am de, and 2-[4-[2-(benzoxazol - 2-
yl t hi o) et hyl ] pi perazi n-1-yl]-N[2-(2-mnmethoxyet hoxy) - 4-
(2,2,2-trifluoroethoxy)-6-nethyl-3-pyridyl] acetam de.
These conpounds can be prepared by the nethod

divaeresadx 25pVOs88L841R8-, 14nThaygehdasaht o@f a sulfur
pyridine, which is for use in the present |nvention

i atbhe Fal &n@f yPWadi nededdh @t 1N YA ACid i drogen
organic acid, and no particular [Iimfation is i Seq

oBrt he1agkd ﬁ@bﬁhoioénﬁr§f§ﬁbkoﬂ%Eﬂ §¥5h 'nﬁl and R?
Exanpl es thereof include |norgan|c

h%Q&HCEh@éb@n@@hglysyéﬁyéégnec me9¥&5'0t9fngOromethyl,

phosphori ¢  aci d, sul furous aC| olis "aci

hydeabients, aEkgf%ﬁgrQ¥gﬁQk dg. ggkﬁ §3§£§%§3598u§9°h

as acetic acid rirc ac

ppgyeﬁéh§a}95agkgfegysﬁ 87 0%2) h05503§§§g§$gg§§$§ g

Succl ni ¢ acl umari c aCI

PRI B ol 5 15 B AT o -

nandel 1 cY

PAPPAGL 251y Ragt PLOEDLE, 461y opd 8l peogic ac o

h&fffﬁgégﬁéggiﬁlgazol f ftﬁlge €§“if§f%§r§§ig angl] -N-
[2,4—bls(2,2,2—tr1fluoroethoxy)—6-methyl—3—
pyridyllacetamide, 2-[4-[2-(benzimidazol~2-
vlthio)ethylipiperazin~1-y11-N-[2,4-bis (2,2, 2-
trifluoroethoxy)—6—methyl—3~pyridyl]acetamide, 2-{4-[2-
(benzoxazol-2-ylthio)ethyllpiperazin-1-y1]-N-[2, 4-
bis(2,2,2—trifluoroethoxy)—6—methyl—3—pyridyl]acetamide,
2—[4—[2~(benzothiazol—Z—ylthio)ethyl]piperazin—1~yl]—N—
[2,6—dimethyl—4~trifluoromethyl-3~pyridyl]acetamide, 2=
[4-[2-(5-trifluoromethylbenzoxazol-2—-
ylthio)ethyl]piperazin-l—yl]—N—{2,4—bis(methylthio)—G—
methyl-3-pyridyl]acetamide, and 2-[4-{2- (benzoxazol-2~
ylthio)ethyl]piperazin-lwyl]—N—[2-(2—methoxyethoxy)—4—
(2,2,2—trifluoroethoxy)—G—methyl—S—pyridyl]acetamide.
These compounds can be prepared by the method disclosed

WO 98/54153,
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met hanesul foni c acid; acidic am no acids such as
glutamc acid and aspartic acid; and trifluoroacetc
acid, and tannic acid. Preferred exanples of the acid
i ncl ude hydrochloric 20 acid, sulfuric acid, maleic
acid, fumaric acid, tartaric 14acid, malic acid, citric
acid, nethanesulfonic acid and the like, with
hydrochloric acid, sulfuric acid and nmaleic acid
being more preferred, with hydrochloric acid being
particularly preferred. 25 The acid salt of pyridine

may be TsedanddnBilerofSpphesnes, i #BiERr Iy SokMuse in the
crystalline or non-crystalline. In the preparation of

sprdsenysialbhfeonsi dssaht 8h1tPY¥EI giPEdiht $th an
theoretically possible to obtain an acid salt of

pyhbeyagibYakeacbingrgyhidi Reiandaa8 ﬁﬁ'ﬂafﬁlgufgyal
equi val ent anounts. Even so it Is preferted t

reacitopibg P §riﬁ§HEde¥nu§ﬁQ9aE¥&'thgh'?o?ﬂseécg§ft with

anmount relative to the acid In an an Fous or wa

COPE 2 hag %%[B c655S Unelor | J.(Hc cbzigga\é:llucgla?&c&s such

pyridine 1.0 to'1 times, nore prefera

1&%9@?@@9@ (2814 hes@fmriegoaags Slefld HAEe

The aci yridine so can fed
R %ﬂ?&}égﬁ ' Z%‘%égncry%%‘ﬁ%%‘%%é&%. 0
bR oL d AT e BEL L <
Sgéétfé fg{édlmtyflgsaeglgeapr%al1|:é/arlc acid; polybasic
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 trifluoroacetic acid, and
tannic acid.

Preferred examples of the acid include hydrochloric
acid, sulfuric écid, maleic acid, fumaric acid, tartaric
acid, malic acid, citric acid, methanesulfonic acid and
the like, with hydrochloric acid, 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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an amount sufficient to supply the acid in the sane
nunber of noles as the acid to be added to 1 nole of

the polyacidic basic conpound. Specifically, the

amount of 20 the acid salt of pyridine is subject to

the kind and anount of a solient 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 tines, preferably 1.0 to 2.5 tinmes as nuch as the
nunber of noles of the acid 25 to be added. 16 When

t Woe&bied addi tfoam sal inotriybeapaliyacodi aohask¢stalline.
compound i s prepared by using a non-crystalline acid

salt ofinpyhedprepartitisnpo€f eafadcthatal heneeast 808alt of
be perforned in an anhydrous or water-containing
opgatidéne) sl venthbyraddcAgli,opbBeipBokyasi 8h6akASLE acid
conmpound the acid 1.0 to 2.5 tines, preferably 1.0 to
1s21ti BESp§%idiHehpgsrbhetaABURY r¢QE heSRARALAYLEDGt bR
nunber of noles of the acid to be added to I nole of

t BguRo! ¥a6k ¢hgehas| DO n i PYL L
T Ol RN S e T R
ttHESréQcEgBhVﬁEe?E§fo§§eﬂuﬁg ?%%5?ﬁp99§&fﬁeo£nt93 pXcess

acid to be used. Tn a proces e preparation o

t BRostdreaddi thop,Saht %Ei&hﬁnpghygﬁhg&fo 8SLE water-
I ed to occur

conmpound, a salt Interchange 1's obser ;
b il i di . - .
8&ﬂ§§ﬂn£ﬂ§_89é¥ﬁ9b %Sl%énE?SfSrpgggct?gfgﬁgsé?gngfl

§ EoHBOund,  WN8he £L P2, PP! YAGT £LC

salt of pyridine to rormthe aci
t [
basi ¢ conpound ang'the acrd

Herpatyachdbeeha
times as much as the acid in terms of equivalents. The

acid salt of pyridine so 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 to be 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 numbe£ of moles of the acid

to be added.
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pyridine in an anount necessary for the acid to be
added are heated and dissolved in an organic sol vent
at 0 to 20 1200C, nore preferably at roomtenperature
to 1000C, especially preferably at the refl ux
tenperature of the organic si@l vent used. Exanpl es of
the organic solvent used in the above process include
| ower al cohols such as nethanol, ethanol 25 and

i sopropanol ; ethers such as di oxane and 17
tetrahydrofuran; and acetone and acetonitrile. M xed

sol ventsheht ehaesc by @didi ngomas 1t tOF Origanb Sl gk M@ Soasic
are also usable. No particular limtations are

| 6PESEeEnaNi s her&paded 130y aBY NG %n18§y§@él’lﬁfﬁet£’cp@ salt
used in the above process. It is neverthel ess

desipabl @148, sitt bl yr£hOPsE It Fga K Pie ARL- AIDYNLe Of
the solvent so that the yield of the acid addition

S@éff@fmé@elﬂoéﬂthﬁ&&r@@§'&rcﬁgPQPDgoﬁ@Qlﬁﬁh? o¥ga?%c

maxi m zed. 10 The resulting acid addition sal

e S Y Qé‘%%z?%c@%%???%ﬁf%&??déiﬁﬂ%%if,g%%*?%%n% the
d tho y

CRHLALLIGE 2 PHALED ofLyatal sy oL o Lo e

hawLs gdaaesaméﬁﬁﬁge i é@g?%én e@c?tha@ Rt duct o Joles

crystallilze out yr| Ine O

Kk s ,
g%?é?@% %?yﬁn{$qged£§%ﬁ%Pt§C{Iﬁ%ig W@a en%%%F%Qﬁqnba31c

oéoﬁﬁ%ﬁﬁ@'Xﬁ&'&ﬂ§6k5§ildlne 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 to 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 organic solvent used in the above
process include lower alcohols such as methanol, ethanol

and isopropancl; ethers such as dioxane and
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conmpound becones unstable to the acid, it can 20
significantly alleviate problens such as the
deconposition of the active ingredient and the
formation of inpurities due to a |ocalized pH
reduction in the systemby tHfe addition or the Ilike

of the strong acid in the conventional nethods. 25

The preparation nmethod of the present invention is 18
extrenely advant ageous for the preparation of acid
addition salts of the above-described piperazine
deetvahydesfuespecaatll yc2tpde [ 2ad benetomitazdl e 2- Mixed
yl thio)ethyl]piperazin-1-yl]-NJ[2,4-bis(methylthio)-6
S5soktbyts3ebyeidyti] agesadi de wabehyds oshlatiides®lvénts are
wat er adduct thereof,
2ajde[@s4b16-di fl uor obenzi m dazol - 2-

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

trifl uoneephexydnbaiet iy t 3t s dytd atRidBdlen the kind
nonohydrochl ori de or a water adduct thereof, 2-[4-[2

18nd amount of the solvent to be used in the above process.
(benzi m dazol - 2-yl t hi o) et hyl ] pi perazi n-1-yl ]

bi 6( 25 2n@ob HihL 1OL 9 bOXYIr Bs MBS hyh 1 S30VY @é&é&e&@g Fing

e dihydrochloride or a water adduct thereo

(BEHZO%EERE - 8fyfﬁg'9$ﬁégﬁ§]§5pﬁﬁ 'Ehé % d%ﬁ%g éhen?%ld

bis(2,2,2- trlfluoroet oxy acet a

g?éél?P QIQCgﬁOEEQepgix?c%@£§rbé@%%“%oﬁggﬁﬁﬁﬁcan be

enzot hi azol

P Q&ra2|n [-yl]-N[2, 6-
g% % % 4-trifluoromethyl-3-pyridyl]acetam de

?Ir P%/Flrjor orret%wgﬁb x%g%?r Cgﬂqﬁcgﬂ {%fﬁy?ﬁ p'%pe'[edracgz'%a(clldlc

YE451C 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 aecid, 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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20 N-[ 2, 4-Dbi s(net hyl thio)-6-nethyl -3-pyridyl]acetam de
nmonohydr ochl ori de or a water adduct thereof, and
2-[4-]2-

(benzoxazol - 2-yl thi o) ethyl ] pi perazin-l-yl] _N[2-(2-
nmet hoxyet hoxy) - 4- (2, 2, 2-tri fl18r oet hoxy) - 6- et hyl - 3-
pyri dyl ] acetam de nonohydrochl ori de or a water adduct
25 thereof. Nanely, no problemis existing with
preparing 19 '
2-[4-[2-(benzi m dazol - 2-yl t hi o) et hyl ] pi perazin-1-yl]-N
-eXPrdmbl g ( auvvaytsheo)s 6£aet hyk - Broyatrdyi dacer ast te

t et rahydrochl ori de 2-wat er adduct, given the use of

hyddbthbnr salasi df | thanalexces8e 85PUPEG HOYEYEEin&VeN
if 5 there is a need that an anmount of hydrochloric be

pdeci setyvee) gbege @bal Nyt e[ Lase- heh NEMPREPSL a2 L ON Of
a nonohydrochloride or a mater adduct thereof, it

\A@ytm@}eetﬁgmpﬂpézyaﬂiﬁilc Ez oply; & ﬁn&@wy@ﬁlbf%—
operatlon but also to ob aln the desired uniform

@beQLpﬁﬁl@ﬁl]éébtﬁﬁl&@tﬁ&n@ﬁﬂ&f&chwafdgrgfaé'%ﬁker

2- (benzi m dazol - 2-

yé&@m@& eﬁﬂa&é@fpezam[é- yt] ahb%ﬁluop ﬁéﬁ?%ﬂ/éé%?lz -

nmet hyl - 3- pyri dyl ] acet am de nono roc ioride or

gﬁ%gﬁf% o, %1d§g§J§$% %n2| dazo{ ]E&S (2:2,2-
y&ﬁbfﬂ@féﬂé( Bk )erétah&hwli p&i@ﬁﬂé{@m@

trifluoroethoxy f
t [d:]25
%ﬁ%ﬁ%ﬁ%‘%ﬁ% 5 o o R R TR e R R [ -
Dligdets frtdazot ooyl ehio) ethyLl piperatincdovii ae by 4-
1h§/fj§ thi %fﬁﬁ@groe%&%) ag%%%h}}f% e°§r1c¥y1[] ac[etamlde

dihydrochloride or a water adduct thereof, 2-[4-[2-
{benzoxazol-2-ylthio)ethyl]piperazin-1-y1]-N~[2, 4-
bis(2,2,2-trifluorcethoxy)-6-methyl-3-pyridyl]acetamide
monohydrochloride or a water adduct thereof, 2—[4—t2—
{(benzothiazol-2-ylthio)ethyllpiperazin-1-y1]-N-{2, 6-
dimethyl-4-trifluoromethyl-3-pyridyl]acetamide
dihydrochloride or a water adduct thereof, 2-[4-[2-(5-
trifluoromethylbenzoxazol-2—ylthio)ethyl]piperazin-l-yl]—
N-[2,4-bis (methylthio)-~6-methyl-3-pyridyl]acetamide
monohydrochloride or a water adduct thereof, and 2-[4-[2-
{benzoxazol-2-ylthio)ethyl]piperazin-1-yl]-N-[2- (2~
methoxyethoxy)-4-(2,2,2-trifluoroethoxy)-6-methyl-3-
pyrile]acetamide monohydrochloride or a water adduct

thereof. Namely, no problem is existing with preparing
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(benzoxazol -2-ylthio) ethyl] piperazin-l-yl]-N[2,4-
bis(2,2,2-trifluoroethoxy)-6-nethyl-3-pyridyl]acetamd
e nonohydrochl oride or a water. adduct thereof,
2-[4-[2- (benzothiazol - 2-

yl t hi 0) et hyl ] pi perazin-1-yl]1R[2,6 25

di met hyl -4-trifluoronethyl -3-pyridyl]acetam de 20

di hydrochl ori de or a water adduct thereof, 2-[4-[2-(5-
trifluoronethyl benzoxazol -2-ylthi o)

et hyl ] pi perazin-1-yl]- N2,

21t 4 X Haan i) d ez et Ay Lt isyird ty ] lacigteamizden - 1-y1 ] -N-

nmonohydr ochl ori de or a water adduct thereof, and

2k A2 B feidnddsbeizol - @md ity lo)3-pyridyl] acetamide

et hyl ] pi perazin-I1-yl]-N[2-(2-

et thehpettvehdordi-de2, 2 v ttar fdddraast hpien Ghretdyd oF

pyri dyl ] acet am de nonohydrochl oride or a water adduct
larsies efcial wat el ededNiaxgpuraner Halveokel, aseanif

organi c solvent is preferred. 10 In particular,

ZHedd 2o kenwed dawal -a2r amount of hydrochloric be
yl thio)ethyl ] pi perazin-1-yl]-N[2,4-bis(methylthio)-6-
mtayilsady Mgighdd agetiamdde mnehwl eshl iR ration of a

0:9-mater‘ adduct obtained_as descri bed above has a
RicgivHdeR R 10fri do Wit @ atidy a dRRE: NPl RAMe it would be

hygroscopicity, is excellent 15 in thermal stability

Wit 190\ 1 MRAM . riftangs Wue (Qnaehy drat io?%’rat ion,
b en1o#

dehydrochl orination or the I'ike, has no pro
RRity EIityMorARd nl $H @R SR il AeRCe B c®h1oride or

resi dual of hydrochloric acid, so this is a preferred
agisdaddd iepnsal t. 20 Exanpl es

When preparing 2-[4-[2-(benzimidazol-2-
ylthio)ethyl]piperazin-1-yl]-N~[2,4-~bis (methylthio)-6-
methyl-3-pyridyl]acetamide monchydrochloride or a water
adduct thereof, 2-[4-[2~(5,6-difluorocbenzimidazol-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-
(benzimidazol—2—ylthio)ethyl]piperazin—i—yl]—N*[2,4—
bis(2,2,2—trifluoroethoxy)—6—methyl~3—pyridyl]acetamide
dihydrochloride or a water adduct thereof, 2-[4-[2-
(benzoxazol-2-ylthio)ethyl]piperazin-1-y1]-N~-{2, 4-
bis(2,2,2-trifluorcethoxy)-6-methyl-3-pyridyllacetamide
monohydrochloride or a water. adduct thereof, 2-{4~[2-
(benzothiazol—Z—ylthio)ethyl]piperazin—l—yl]—N-[2,6—

dimethyl-4~-trifluoromethyl~3-pyridyl]acetamide
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The present invention will hereinafter be described in
further detail on the basis of Exanples, although the
present invention should not be construed as being 25
confined to the foll ow ng Exanples. 21 Exanple 1
Preparati on of 2-[4-[2-(benzifi dazol -2- ylthio)

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

bi s( et hyl t hi 0) - 6- net hyl - 3- pyri dyl ] acet am de 5
nonohydr ochl ori de 0.9-water adduct (1) After heating
and di ssolving the free base (2.00 kg, 3.98 nol) of
2dihgdrpehlobedei ordazekt@rybtiiio} thereof, 2-{4-[2-(5-
et hyl ] pi perazin-1-yl]-N[2, 4-bi s(net hyl t hi 0) - 6-

. et fiyhoBopythdybiacekapv ez apithys| dthel hydpeehk onk dey1 -
10 (0.92 kg, 7.96 nol) in ethanol (12 L) at reflux

t BAPLY atbie (meehel tY20) Ly-Mashaudedp Gr 09 $8ckPath8e
reaction mxture at 75 to 87C. The reaction m xture

wasnoBlHeweH1 601 600br daVWRat Or M 9QBNLENPREALYEE, 2 AR VRS [0~
stirred for 1 hour. Precipitated crystals were

CobkREbRAZBY-25y i thispbiR 1%ghsefayﬁﬁaiSyﬁ@ﬁﬁ-wQSWEd

with water and dried at B0C under reduced pressure to

Oﬂé@haxgetﬁéx%ffﬁfng%}@iéﬁzﬁiagfaéﬁﬁéQQ)Bébﬂélhy1—3—

pi perazin-I-y

bb?fﬂ@&ﬂYéE@fQﬁi@énﬁéﬂaﬁy%%8¥ﬁi€¥i&50§%aggggaag ?ddu%t

nonohydr ochl ori de wat er adduct (1.96 oun

t@h@?gé?Pt?%§ g% of et banoln £ om n b NR 351 COL 91 ! €8San

need

PR R R R R el Y Pt dcet am o

e In particular, 2-[4-[2- (benzimidazol-2-
ylthio)ethyl]piperazin—l¥yl]—N—[2,4—bis(methylthio)—G-
methyl-3-pyridyljacetamide 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 pfesent 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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nmonohydrochl ori de water adduct (1.96 kg) prepared in
the procedure (1) was suspended in water (40 L), and
at 25 reflux tenperature, the solvent (20 L) was
distilled off 22 under the environnental pressure.
After allowing the residue t®l cool down to room
tenperature, precipitated crystals were collected by
filtration, washed with water and dried at 80C under
reduced pressure to obtain the 5 title conmpound (1.70
29%9 as colorless needles. Melting point:
Efai@%é R (KBr) cm1 :3431, 1674, 1625, 1564, 1520.
1H—NNR 400MHz, DVMSO-d6) 5: 2.32 (3H, s), 2.40 (3H s),
2. 45 (3P¢e§§rayl¢5 8f78- (442~ pengio2dazel -ay,
7.08-7.20 10 (2H, m, 7.42-7.53 (2H, nm), 9.38 (1H br
s). El erbhhap) ahbyyspirevazR3HIPNGEOS2TICA-0. 9H20 (i n
view of 2.84% water content as deternined by a water
cont entbisémethylthicut tedth @] -39 ¥4idi] ] Sc8bamNie
15.13; d, 6.38; 15 S, 17.32 Found: C, 49.97; H
6. 00; NpoashpdrochloBids8; 0. S;widlTeR2baefierenti al
Exanpl e 1 Preparation of 2-[4-[2-(benzim dazol-2- 20
yl{ﬂ-h| O)Aﬁmlﬂemmaﬂl@'dlgédilv_{\hg['ehe4free base {2.00 kg,
bi s(met hyl t hi 0) - 6- net hyl - 3- pyri dyl ] acet am de
t 2t pa&hydi pchf o2+ fe-22vabenz addugtoThe-free base
(134.31 g, 0.267 mol) of 2- [4- [2--
ylthio)ethyl]piperazin—l—yl}—N—[2,4—bis(methylthio)—G—

-methyl-3-pyridyl]acetamide and pyridine hydrochloride
(0.92 kg, 7.296 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—Z—ylthio)ethyl]piperazin—l—yl]—N—[Z,4—
bis(methylthio)-6-methyl-3-pyridyllacetamide
monohydrochloride water adduct (1.96 kg, 89.0%; found to
contain 2% of éthanol from 'H-NMR) as colorless needles.
(2) 2—[4—[2~(Benzimidazol—Z—ylthio)ethyl]piperazin—l—
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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(benzi m dazol - 2-yl t hi 0) et hyl ] pi perazin-1-yl]-N-[2, 4-
25 bi s(net hyl t hio)-6-nethyl -3-pyridyl]acetam de was 23
di ssol ved in methanol (500 nL), followed by the
dropwi se addition of 10% (w v) hydrogen chloride in
met hanol (607.6 g, 1.666 nol32 over 15 m nutes under
stirring at OC D ethyl ether (700 nL) was added, and
the mxture 5 was left over for 2 hours. Precipitated
crystals were collected by filtration, washed
successively with a 1:1 m xed solvent (500 niL) of
nehbamnokhdi ehliykoemhrtadndredseray| Zfter {B0OWirg , the
and dried at roomtenperature for 3 hours under

r edatddepktessuné tiowaf for dovhettinpbeatQrepnpeosotdpitated
(133.54 g, 73.0% as colorless crystals. Melting

poirpttal93wdd6CcbR{KBEaNbY: £13405t113022wadh88, wibhdwater
1564, 1516. 1H NVR(400MHz, DMSO-d6) 5: 2.42 (3H, s),

2544 ﬁgli"eds)it 86°é%(<§éds @duc?éc@ﬁogé%fel% MBraih gehe
(2H, t, .3 15 Hz), 4.09 (2H, br s), 6.95 (1H

7£3818. éambahhdn11 78. ﬁ§ 78@92€?Fbsntolé91é§s(ﬁékdbés
s). El enental anaIyS|s or C23H30N60S2. 4HCL.

Cﬁggehﬁg %01 3935 igkbc5.59; N, 12.28; O, 2o 71
S, "14.08 58 Found’ C 40.12; H, 5.83; N, 12.13; O .

20r%R: 114324 Rei h nti§b5Ex9gghe gSEbeparatlon of
Fi FZ ?%en2|n1 E g
yiﬁmﬁ%m&ﬁ—p} pBM@é'—BSJ ¥ll-2Nd 2,4, 5y, 2.40 (38, s),
2.45 (3H, s}, 2.75-3.75 {(14H, m), 6.92 (1H, m), 7.08-7.20
(2ZH, m), 7.42-7.53 (2H, m}, 9.38 {(1H, br s).
Elemental analysis for Cz3H3pNegOS*HC1l:0.9H,0 (in view of
2.84% water content as determined by a water content
test):
Calculated: ¢, 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}lethyllpiperazin-1-yl]-N-[2, 4-
bis (methylthio)-6-methyl-3-pyridyl]lacetamide
tetrahydrochloride 2-water adduct
The free base (134.31 g, 0.267 mol) of 2-[4-[2-~
{benzimidazol-2-ylthio)ethyl]piperazin-1-y1]1-N-[2, 4~

bis (methylthio)-6-methyl-3-pyridyl]acetamide was
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25 bis (nmethylthio) -6-nethyl-3-pyridyl] acetam de 24
di sul fate 1.5-water adduct Sulfuric acid (purity: 96%
799.9 ng, 7.83 mMmvl) was diluted with water (1.5 ni)

. The free base (1.94 g, 3.86 mml) of
2-[4-[2-(benzi m dazol -2 5 23
ylthio)ethyl]piperazin-1-yl]--N[2,4-bis(nethylthio)-6
- met hyl - 3-pyridyl]acetam de was added to the above
diluted sulfuric acid, and dissolved at room
tenperature. Ethanol (4.5 nlL) was added, and a viscous
stbssabred formethwasldi &80l nkH, uhdkiokhedt by Thiee dropwise
solution was 10 stirred at roomtenperature for 10
niadi esonfof | bdkd (byv) t hedfogehechaddi #& ohn ohe £hiasDI
(9 m) . The mxture was chilled under stirring in

i ce0Wabey, Preespudat edveer yStaisunes eus@btestedrbyg at

filtration, and heated and dried at 80C for 3 hours

uprer pedused REESSUN®000nE) ahkonddbhe Ly eneOoRRQYnde
(2.64 g, 94.3% as a colorless powder. Melting point:

204 208£x% | &réKder cM HouB403,prkO i il c]15_&7tal]s5%jere
"H NVR( 400M-z, DNVBO- d6i 120C) d- 2.44 (3H, S). 2.4

(é%ileé@bé)b{ffﬂﬁtf§fﬂo§)’w§sﬂéd35&écé§§ivgiy with a 1:1
3.26-3.53 (8 m m,

% T e b
§§ﬁﬁ%¥é%§%§§$tag%?gslgﬁf%fs%ggé%%blg%% Qh%Q ééﬁtr “nd

SaEet] %l %%%%6950@ m§)8 Oéﬁnchcﬂ'lédlé't Nfé\%_lﬁl_l%%m]g?é%?t&e for
22.¥furs 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.

IH-NMR (400MHz, DMSO-dg) &: 2.42 (3H, s), 2.43 (3H, s),
2.46 (3H, s), 3.66-3.84 (l10H, m), 3.91 (2H, t, J = 7.3
Hz), 4.09 (2H, br s), 6.95 {(1H, s), 7.33-7.43 (2H, m),
7.63-7.69 (2H, m), 10.16 (1H, br s).

Elemental analysis for Cz3H3;oNg0S;*4HC1l-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;
3, 14.27

Referential Example 2
Preparation of 2-[4~[2- (benzimidazol-2~
ylthio)ethyllpiperazin-1-yl]-N-[2, 4~

bis (methylthio)-6-methyl-3-pyridyllacetamide
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25 5 Referential Exanple 3 Preparation of
2-[4-[2-(benzi m dazol - 2-

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

bi s(met hyl t hi 0) - - 6- met hyl - 3- pyri dyl ] acet am de

nmonosul fate 4-water adduct Thet free base (2.95 g, 5.86
mol ) of 2- [4- [2- (benzim dazol-2-ylthio) ethyl]

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

bi s(met hyl t hi 0) - 6- net hyl - 3- pyri dyl ] acet am de was
heated and dissolved at 80C for 2 mnutes in 1 nol/L
sul furi dig0ldeid (65rkatér06dduot). The sol uti on was

| eft over at roomtenperature for 3 days to induce
preci pi Ballifaniaf acttyspakstySubseguend. bomdecangat inabl )
water (15 nmL) was added, crystals were collected by

f whbr dtlilanedsuweeasshvelky (Dashad) Wi tThaet ese (I8serl)1 and g,
i sopropanol 15 (10 nL + 5 nL), and left over (dried

| B.8BemAbl) af poQm-[benbehaimkiaadBdep-environnent al
pressure for 24 hours in an open systemto afford the

tiyikRiepBROYNdpiBethz8n-19¢11%-25, ¢0hoLl R
Ngltl;g¢p0|¥tqu§§pegl?led§ %O : (KBr)gcn§§h?itﬁﬂg

1 635 4 %d
ﬁ@ﬁh l g g{%@@ﬁl %é%@éméH%“%E%Sgggkgzt 14H %%o%g 8%luted

7adlal. 7283:2,53 38
E%Hlfg’flg) S mental aaalyereFor SelahatREEA R0

é?%%%ﬁég Gal guhat efnsCaddda06anaHs 9i280usNsudét48ce ‘

formed was dissolved under heat. The solution was
stirred at room temperature for 10 minutes, followed by
the further addition of ethanol (9 mlL). 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

IR (KBr)jem™* : 3403, 1700, 1617, 1567, 1521.

'H-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 (2H, m}, 6.92 (1H, m), 7.16-7.19 (2H, m), 7.48-7.52
(ZH, m), 9.18 (1H, br =s).

Elemental analysis for CzzHagNgOSs*2H,S0,4*1.5H,0:

Calculated: €, 38.06;H, 5.14;N, 11.58;8, 22.09

Found: C, 37.899;H, 5.20;N, 11.39;s8, 22.27
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26 Found: C, 40.92 ; H 5.85; N, 12.35; S, 19.07
Referential Exanple 4 Preparation of
2--[4-]2-(benzi m dazol -

yl thi o) et hyl ] pi perazin-1-yl]-N-[2,4- 5

bi s( et hyl t hi 0) - 6- et hyl - 3- py#i dyl ] acet am de
nonosul f ate The

2-[4-[ 2-(benzi m dazol - 2-yl t hi 0) et hyl ] pi perazi n-
1--yl]-N[2, 4-bi s(net hyl t hi 0) --6-net hyl - 3-pyridyl ] acet
am de nonosul fate 4-water adduct (3.25 g, 4.83 muol),
whe e emdidD Bemmobeepared in Referential Exanple 3
was heated under reflux and dissolved in 97.5%

et hanol P{d2fratt Jon The 2-spl-utd-otbavasineidzomer- at room
tenperature for 3 days to induce precipitation of
cryst al gl tHhe) €irtysl labipaverei n-coty eched bysfil tration,
washed with ethanol (30 nL + 20 15 nli), and heated and

dried abiS8QfoFl thhows-ndefl - I-gapcs [RESUE dD
afford the title conpound (2.70 g, 9§g6 as *

col or| egsnddumerateed asatdeldddig-poi nt: 170-171C IR
(KBr) cm-1 : 3431, 1674, 1625, 1564, 1520. 20

" H NVR HMRO 2. , 3, _
5 2('%’%)@2&%@28 &P %6.)96§9g2, 54%6{ Eiﬁfhol?) o@ 24-5[84( [%_I

S B s (Bl a o o
mni5% ﬂ%}@ﬁ&é¥Léi%§gh§¥i3:§§EQH§E%aé%téﬁi&7 disf%eé%ed

21.38
and dissolved at 80°C for 2 minutes in 1 mol/L sulfuric

acid (6 mL, 6.00 mmol). The solution was left over at
room temperature for 3 days to induce precipitation of
crystals. Subsequent to decantation, water (15 mlL) was
added, crystals ﬁere collected by filtration,
successively washed with water (15 mL) and isopropanol
(10 mL + 5 mL), 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.

IR (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 (1H, m), 7.11-7.18 (2H, m),

7.43-7.53 (2H, m), 9.38 (1H, br s).
Elemental analysis for C;sHsoNgOSs'H»S04*4H,0:

Calculated: C, 41.06;H, 5.99;N, 12.49:;5, 19.06
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Referential Exanple 5 Preparation of 2- [4- [2-
(benzi m dazol -2- ylthio)ethyl]piperazin-1-yl]-N[2,4-
bi s(met hyl t hi 0) - 6- net hyl - 3- pyri dyl ] acetanmi de 5

di mal eate The free base (23. z; g, 47.2 mml) of 2- [4-
[ 2- '
(benzi m dazol - 2-yl thi o) et hyl ] pi perazin-1-yl]-N-[2, 4-
bi s(met hyl t hi o) -6-methyl -3-pyridyl]acetam de was

di ssolved in ethanol (200 nm.). Maleic acid (11.4 g,
98.2 10 nol) was added and di ssol ved under heat to
pFepade a hobpgéhedis HsolfutdonN, The .Béacs)j one nixt ur e
was concentrated under reduced pressure and the
rBefduentasl Ergmbpakl #zed from et hanol -et hyl acetate.
The crystals were collected by filtration to afford
the titPeeganpbiod 45 Z304962¢(b8RzI1M dasoteberl ess
crystals. Melting point: 127-130C. 3R (KBr) cm 1:

3424, 168Thidpedhy1brbeeddd2n- 1H NVR(40OMiz, DVSO- d6)
6: 2.43 (3H, s), 2.45 (3H, s), 2.47 (3H, s),

93- 3.90s (ﬁéth:{ﬂthﬁo%G&néﬂhj(fﬂJ—‘B ﬁru@y?ﬁac@@axﬁgé‘b t,
= 6.8 Hz), 3.37 (2H, br s), 2H, t, ),

2.
J
6.14 (4hbns3uiBa®d (1H s), 7 13 7 16 (2H, n) 7 44-
7.50 (2H, m, 9.04 (1H, br s). Elenental analysis for

C23H30NEKE 3z 2 (AHASY (K e Bh Ca@eb ) 2~ lgﬁi&Péﬁﬁgg} %bera21n~
50.67; H 5.21; N, 11.44; S, 13.09 5 Found %

- %2%?.2% %é?%géﬂé%?}g?ﬁﬁoFB§AmQQMQPL3zb§?¥dyl]acetamlde
monosulfate 4-water adduct (3.25 g, 4.83 mmol), which had
been prepared in Referential Example 3, was heated under
reflux and dissolved in 97.5% ethanol (120 mL). The
solution 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,

'H-NMR (400MHz, DMSO-ds) &: 2.40 (6H, s), 2.45 (3H, s),
2.80-3.72 (l14H, m), 6.92 (1H, m), 7.11-7.18 (2H, m),
7.43-7.53 (2H, m), 2.38 (1H, br s).

Elemental analysis for C;3HzoNs0S3°H.S04:

Calculated: C, 45.98;H, 5.37;N, 13.99:58, 21.35

Found: C, 45.73;H, 5.40;N, 13.75;8, 21.38
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(benzi m dazol - 2-yl t hi o) et hyl | pi perazin-1-yl]-N-[2, 4-
bi s(met hyl t hi 0) - 6- net hyl - 3- pyri dyl | acet am de
nonohydrochl oride 0.9-water adduct is illustrated in
FIG 5 1, and the results of its TG
(thernogravinetric analysis)2/iDSC (differentia
scanning calorinetry) neasurenents are shown in FIG
2. Further, a powder X- ray diffraction pattern of
2-[4-[ 2- (benzi m dazol - 2-

yl thi o) et hyl | pi perazin-1-yl]-N[2,4-bis(nmethylthio)-6
1Re fretbyt i 31 pyxamyld aet am de tetrahydrochl ori de
2-water adduct is illustrated in FIG 3, and the
resul t sSPoépatstidiG-dSQ AEas UF € (et 51wl @asbove- i n Fl G
4. A powder X-ray diffraction pattern of

2-[4-[ 2y(beng) ot iPerazin 1]1-N-[2, 4-
yIthlo)%thyI]p|Sg§§§%H@? yl]- h&[% h bls(nethylthlo) 6-
15 net fwisan@wyﬂmwpe@aﬁ@@é;ﬁi%ﬁi I PcddBlde
adduct is illustrated in , and e results of
its TGHSfa1dPasurenents are shown in FIG 6. Apmﬂm
X-ray diffraction pattern of 2-[4-[2-(benzi m dazol -

yl thi O)ﬁebyﬂepé RISzl (o3 vd 1 N2, 4 Iﬁéﬂ%ﬁyétm 926
u 4- wat

20 net hyl - 3-pyridyl ] acetan1de nonos ate
h t
a@éﬁ‘fﬁlﬁfdaﬁér%ﬁ%ui%‘%%ﬁ? LR e B IS Bl

Fiffmst fﬁ?%% P e el fevFi S fal *%’59{ £ 6

|.f
8 L AP TR o 1, 5.
ﬁﬂs%ﬁaéd‘cﬁ?e&%ﬁé rsesofxp?()&mquné]e Fl C-:éatloto Apr.pepare a

fraction pa

homogeneous scolution. 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 (KBrjcm™: 3424, 1687, 1624, 1576, 1492.

‘H-NMR (400MHz, DMSO-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
(2B, t, J = 6.8 Hz), 3.37 (2H, br s5),3.55 (2H, t, J = 6.8
Hz}, 6.14 (4H, s}, 6.91 (lH, s), 7.13-7.16 (2H, m), 7.44-
7.50 (2H, m), 9.04 (1H, br s}.

Elemental analysis for C,3H3oNg0S3:*2C4H 0, (maleic acid):
Calculated: C, 50.67; H, 5.21; N, 11.44; s, 13.09

Found: C, 50.49; H, 5.37; N, 11.20; 35, 13.36
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2-[4-[2- (benzi m dazol - 2-yl thi o) et hyl ] pi perazin-1-yl]-N
- [2,4-bis(nmethylthio)-6-nethyl-3-pyridyl]acetam de 5

dinmaleate is illustrated in FIG 11, and the results
of its TG DSC neasurenents are shown in FIG 12. 30
COi- 'BCl4cod4zr UN a cVW7 2Btf .CNnC co C~to OCL N

021, tc~ LL')rcoccua) 0) O QU c

A powder X-ray diffraction pattern of 2-[4-[2-
(benzimidazol-2-ylthio)ethyl]lpiperazin-1-y1]-N-[2, 4-
bis{methylthio}-6-methyl~3-pyridyllacetamide
monohydrochloride 0.9%-water adduct is illustrated in FIG.
1, and the results of its TG (thermogrgvimetric
analysis)-DSC (differential scanning calorimetry)
measurements are shown in FIG. 2. FPFurther, 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 tetrahydrochloride 2—watef
adduct is illustrated in FIG. 3, and the results of its
TG-DSC measﬁrements 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-pyridyl]lacetamide 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)ethyllpiperazin-1-yl]-N-{2,4-bis (methylthio)-6-
methyl-3-pyridyl]acetamide monoéulfate 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]lpiperazin-1-yl]-N~[2,4-bis{methylthio) -6~

methyl—3~pyridyl}acétamide monosulfate is illustrated in



t'L ONvcu LOWOO N - t3 z Rla Nco\ QC Lo
LU 1O U-"-cfl)r-~ "QOU) [t5N co_ b Naa zU) czs UY co
CUm-, OnmlV pa) ca EOCD
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FIG. 9, and the results of its TG-DSC measurements are
shown in FIG. 10. 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]lacetamide
dimaleate is illustrated in FIG. 11, and the resuits of

its TG-DSC measurements are shown in FIG. 12.
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43Y)(D co _0 a)cim LCa) 0 0O -CMo coa- ECO cuCLnOO
Oco T CDE2-0~ -2t= ot CL 31 (Note) Thernmal

stability: The purity of each acid addition salt of
the polyacidic basic conpound stored at 80C for 10
days was 5 determ ned by HPLg measurenent relative to
its purity before the storage With the provi so t hat
the disulfate 1.5-water adduct and the dinaleate were
stored at 60C

(Note)
Thermal stability:

The purity of each acid addition salt of the
polyacidic basic compound stored at 80°C for 10 days was
determined by HPLC measurement relative to its purity
before the storage with the proviso that the disulfate
l.5-water adduct and the dimaleate were stored at 60°C
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-[2-
(benzimidazol—Z—ylthio)ethyl]piperazin—l—yl]-N~[2,4—
bis(methylthio)}-6-methyl-3-pyridyl]acetamide
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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for 7 days before their storage at 80C for 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% relative
humidity. TG Thernogravi metriz anal ysi s DSC:
Differential scanning calorinetry 15 As bei ng evi dent
fromTable 1, 2- [4- [2-
(benzi m dazol - 2-yl t hi o) et hyl ] pi perazin-1-yl]-N-[2, 4-
bi s(met hyl t hi 0) - 6- net hyl - 3- pyri dyl ] acet am de

oghl ori de 0.9-water adduct according to the
g?ggg%géi%vention had a hi gh degree of crystallinity,

had 20 @peggggﬁfgg%flﬁy[ ups- %CE'&f?i%{;Po}hQSH'iﬁidazol—z-

stability out any su antTa

;ﬁ§?LE'?ﬁ%ﬂigﬂétﬁﬁfﬁﬂ%ﬁffgﬁ%va ot §§“L9£% ke B2, 2-
Fes! duat b TRARSERTET] o aBr HAY b e EREF LRorERisls o
preferred aci dition salt. 32 Exanple 2 Preparation
of 2- [4mT%5% %P%#*?Eﬁ?%ben2|nidazo

1 Fﬁ%?e%%%[ﬁ%ﬁ@l? kTR ﬂﬁ‘;}?%ﬂ;?}fﬁé@wa@ 5, 6-

nnnoh drochlor|de % Preparation o

1--t efte %ﬁ?% %%g h @zglr%m gtglo)ethyl]plpera21ne

di f 1 uor obenzi nj dazol - |th|0% ethyl pi perazine To a
sol uti ofP ot aoJcIéHO%u%xyca% T EgEygarbonyl-4-(2-

hydroxyethyl)piperazine (7.40 g, 32.13 mmol} in THF (100
mlL), triethylamine (4.36 g, 43.09 mmol), 4-
dimethylaminopyridine {200 mg, 1.64 mmcl) and
methanesulfonyl chloride (7.40 g, 38.76 mmol) were
successively added under ice cooling and stirring. The
temperature of the reaction mixture was alleowed 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
(5.00 g, 26.86 mmol), potassium carbonate (8.64 g, 62.51
mmol) and 18-crown—-6 (500 mg, 1.92 mmel) were
successively added, followed by stirring at 80°C for 90
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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hydr oxyet hyl ) pi perazine (7.40 g, 32.13 mvol) in THE
(100 10 nmL), triethylamne (4.36 g, 43.09 mol), 4-

di met hyl am nopyri di ne (200 ng, 1.64 nmol) and

nmet hanesul fonyl chloride (7.40 g, 38.76 nmol) were
successi vely added under ice3gooling and stirring. The
tenperature of the reaction m xture was allowed to
rise 15 to roomtenperature, at which the reaction
m-xture was stirred for 50 m nutes. The reaction

m xture was filtered, and the filtrate was

Ce@@@m%ggEedh%%%ﬁ%é%%@%%?@ —p%e§§¥£e WT“t%gg%éﬁi Sion

di ssol roon1 enpert

5w8sdbbhHARRed- %%B&a@E%Q%Bé'gkg 0%%g§9 @%xggggyogég%aln

nmol ), potassi um car bonate

nmol
Lo BB, 5 98 e o ..

ng ggggglon m xture was concentrated under reduced
pressure, and the residue was purified by colum 25

A EFEher fvgﬁaiéﬁﬂ?’aéééﬁ%gg%li bogty Linyy 2 : |33
LN Bt R

1 Me
) o5 Mpdd ey REEEnbt s TobB1 (OB078) » o836 a69D. (2K, m)
§7§4 %%%7 1H—NNRg490NFE CDC13) 5: 1.50 (9H, s

(EH Iny, 523082 o3 -8 §2H, 5%, 401p) 5. 43fpp, 3.45-
45- 3,65 (4H m, 6.85-7.62

(%Fp5n¥4 ‘my, 6.g%l7.62 (2H,
(2) Preparation of 1-[2-(5,6-diflucrobenzimidazol-2~
ylthio)ethyljpiperazine tritrifluorcacetate
l-tert-Butoxycarbonyl-4-[2-(5, 6~
difluorobenzimidazol-2~ylthio}ethyl]lpiperazine (7.26 g,
18.22 mmol) was added to trifluorcacetic 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 mL)
were added to the reaction mixture and crystals were
collected by filtration. The crystals were
recrystallized from ethanol-diethyl ether to afford the
title compound (92.58 g, yield: 82%) as a pale vellow
powder.
Melting point: 141.2-142.9°C
IR (KBr)em™: 3417, 3026, 2749, 2483, 1671, 1484.

'H-NMR (400MHz, DMSO-ds) 5: 2.78-3.26 (10H, m}, 3.49 (2H,




10 (2) Preparation of

1-[2- (5, 6-di fl uorobenzi m dazol - 2-

yl thio)ethyl]piperazine tritrifluoroacetate
1-tert-ButoxycarbonyI-4-[2-(g¥§

di fl uor obenzi m dazol - 2-yl t hi 0)et hyl ] pi perazine (7. 26
g, 18.22 mmol) was added to trifluoroacetic acid (50
m.) 15 over 15 m nutes under ice cooling and stirring
to dissolve the sanme. Subsequent to stirring for 10

m nutes under ice cooling, ether (100 nL) and hexane

(ﬂPOJnL)7.mBH2)addeg1tQ2ﬁhetf?@CLiQﬂo”hé%Uf@.aﬁd{z , m).
crystals were collected by filtration. The crystaﬁs

| Lirzed, L t 74l tg_
I e R S e e U

R ker i 3ATTCERSbT NS Poune. 1671 1asa. 25
(o st Geen UG Bietayl-I0re POl 0eng) 3 85 ge.s
5 %%ﬁ&%rlYiézégg 5??%%2?%; R%Zgypggfluoroethanol (250 mL},
FA iR vy CBEaPRTFian oF BRGRPALNE FaERERta4l80 &
ELR e A TGN .
B L5 R, TS L e
m_xt.ur s extracted with chloroformwater. The )
St yhi ] Gy OWBS HaSRed ViR PRSP Gt sadFestRs with
10 %Slégééggégdsggﬁgghghégiﬂgfoébg%ng%ﬁium 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(KBr)cm™: 3432, 3111, 2975, 1610, 1585, 1535.
'H-NMR (400MHz, CDCls) &: 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 CioHgFeN: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-amino-2,4-bis(2,2,2-
trifluoroethoxy)—6—methylpyridine
2,4-Bis(2,2,2-trifluoroethoxy)-6-methyl-3-

nitropyridine (45.00 g, 134.7 mmol) was dissolved in

25 isopropancl (300 mL). While stirring the solution at
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dried over anhydrous sodium sulfate, and concentrated
under reduced pressure to obtain the title conpound
(45.40 g, 94% as a pale yellowoil. Melting point:
72.8-73.2C 15 I R(KBr)cnil: 3432, 3111, 2975, 1610,
1585, 1535. 1H NVR(400MHz, €BC13) 5: 2.50 (3H, s),
4.49 (2H, q, J = .7.7 Hz), 4.85 (2H, q, J = 8.3 Hz),
6.53 (1H, s). Elenental analysis for CLOHBF6N204:
Calculated: C, 35.94; H 2.41; N 8.38 20 Found: C
35.94; H, 2.45; N, 8.49 (4) Preparation of

38@‘?{ noazscﬁ1 ér?- &fzs dium dithionite (78.00 g, 448.0
trif uoroet oxy yl pyridi

2wt B SR %a%e&rggbgoﬁﬂ?tagéygdgea?t?Xhl wed Fgeatgﬁring

ni tropyridine mol) was di sso

2§°£?§§r@§%ﬂ9552395t?%%UE¥@%L%Fﬁ%?QEPﬂ?ngﬁégﬁiﬁgi8@6-50 9
148, %)) b MeLer (100 ) s agdedelioLLoved B

Pt FOn-of 806

%9L895£§ ?1?°§?x u?énétﬁés %i¥¢§%¥?é$rﬁ. ik
11,10
5%5 D e RRoHAERr (511008 “Racbiingl)  § Bfws*wl%a 351 mL)
f
PRl edden °r58?a°v§§1§xtf@$5§laad%araiﬁﬁﬁgﬁﬂ Qs homor /1

t d .90C f ut 10 al | n
g SabE! FOA ki QR uPE FBT BB CaBeRtt 6 PEoRt) Has S6dda, ana

the mixture was stirred at 90°C for 30 minutes. After

allowing the reaction mixture to cool down to room
temperature, 28% adqueous 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 (32.91 g, 80%)
as pale yellow needles.

Melting point: 53.5-53.8°C

IR{KBr)cm™': 3453, 3314, 2968, 1603, 1505, 1456,

'H-NMR (400MHz, CDCls) &: 2.34 (3H, s}, 3.66 (2H, br s),
4.39 (2H, g, J = 8.0 Hz), 4.79 (2H, g, J = 8.6 Hz), 6.35
(1H, s).

Elemental analysis for Ci;gHi0FeNz0, ¢ 0.55H,0:

Calculated: C, 38.24; H, 3.56; N,8.92
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tenperature, 28% aqueous ammonia (310 nL) was added to
the reaction mxture in an ice bath, followed by
stirring for 30 mnutes. The m xture was extracted
with chloroform The organic |ayer was washed with
brine, 15 dried over anhydrousssodi um sul fate, and
concentrated under reduced pressure. The residue was
recrystallized from hexane to obtain the title
conmpound (32.91 g, 80% as pale yell ow needl es.
Melting point: 53.5-53.8C 20 IR(KBr) cm 1: 3453, 3314,

2968041603, 1505371466 1, 15k NYR(#0OMZ, CDC13) 5: 2. 34
(3H, s), 3.66 (2H, br s), 4.39 (2H q, J::8 0 Hz) ,

4(89 P2Ebabatdon 8f O-Hebmo-R- 35 4- E}EEZ El enent a
anal ysis for CIOHIOF6N2O2 0.5 Eal 21l at ed: C,

35, 24 He1 3o 862 choly 9230 Faynda- ﬁkfﬁﬁyﬁ?g Srytdg

N, 8.94 (5) Preparation of 2-Dbrono-
trifluosoghhoxy)- @-Hgggylzi% D¥£if'y §8§§ﬁ<g%ggt%-zpe ghyl-3-

3--Amino--2,4-bis tri Iuoroe OXYy y thyt
fiisiidiast §%é*?%o§9n%51§? ot by R Re i Egr IT6R B
Nhftﬁi&?&ﬂ%kﬂgﬁéln%OéZQLﬁ6 golioggg l%%%lﬁggbﬁi%? of

rrrn xturé in an-ice

g$c o?@%%%%%%ég &%?;{g aés}éd%e HHFL d%?l%nﬁfirring
o neRethen. X%Jﬁé%é""'%??%%r%ne%mtlér?"o SIRSLSLLS)
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 organic layer
was washed with brine, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. The
residue was recrystallized from chloroform-hexane to
obtain the title compound (50.25 g, 85%) as colorless
needles.

Melting point: 152.8-154,0°C

IR (KBr)cm™': 3250, 3053, 1677, 1597, 1541, 1456.

'H-NMR (400MHz, CDCls) &: 2.43 (3H, s), 4.02 (2H, s), 4.42
(2H, q, J = 7.9 Hz), 4.78 (2H, q, J = 8.5 Hz), 6.47 (1H,
s), 7.49 (1H, br s).

Elemental analysis for Ci;H;:BrFeN,0s:

Calculated: C, 33.90; H, 2.61; N, 6.59

Found: C, 34.13; H, 2.66; N, 6.65
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was extracted with chloroformwater. The organic | ayer
was washed with brine, dried over anhydrous sodi um

sul fate, and concentrated under reduced pressure. The
15 residue was recrystallized from chl or of orm hexane
to obtain the title conpoundy¢50.25 g, 85% as
colorless needles. Melting p0|nt 152. 8--154.0C 3R
(KBr) cm1: 3250, 3053, 1677, 1597, 1541, 1456. 20

1H NVR(400MHz, CDC13) 5: 2.43 (3H, s), 4.02 (2H s),
4.42 (2H, q, J =7.9 Hz), 4.78 (2H, g, J = 8.5 Hz),

forYC%EEi‘E iéﬁﬁoﬁé%éﬁ%h At 83)5 El%gﬁgsgbghﬁﬁ?%%%'% 2-
P opal SET4R %Fﬂﬁlfa aeEie b i ohtent i ald o <5
uor obt Rbkyy tBeFRERE) TeskbbydyPrREELaN G450 M xed

sol utlo of 1-

di f I uor eﬁz?h%ﬁgz%?§%é§??h?g)étﬁ%lﬁﬁfﬁera2|ne

tri |qu roacet 4 and pot assi um

cﬂ%%EHSFS E&Zé@léazg§ 35 ﬁﬁhﬁ? ﬁhgggpiﬁﬁfﬁﬁfﬁe (100

n%}, ,? 2-brom-N-[ 2, 4- bi s(

t %Fﬁb 6BPE8§§ tétﬁeﬁﬂyposgpyﬁu%?lW%@é%aﬁPﬂd@oFQSQGHm
% was_added over 15 mi nutes under ice

cS%FPﬂ@atﬁn&4s§ r¥r ngl-APtBROLY | iRj AGeERBIFBALE| GR00 mL)

m xture at roomtenperature for 15 hours, it was
e aebgrwil R 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, 1t 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 = 4:132:1-31:1).
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,

'H-NMR (400MHz, DMSO-d¢) &: 2.38 (3H, s), 2.42-2.62 (8H,
m),2.67 (2H, t, 3 = 6.7 Hz), 3.30 (2H, s), 3.40 {(2H, t, J

= 6.7 Hz), 4.82 {(2H, q, J = 8.8 Hz), 4.90 (2H, q, J =
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chl oroformwater. The organic |ayer was washed with
brine, dried over anhydrous sodium sul fate, and 15
concentrat ed under reduced pressure. The residue was
purified by colum chromatography (silica gel; 150 g;
devel oper: hexane: acetone zg4: 1-~2: 1->1: 1)
Recrystallization was conducted from chl or of or m hexane
to obtain the title conmpound (3.04 g, 91% as a pale
yellow 20 powder. Melting point: 191-1920C.
|R(CKBr)cm':" 3275, 1686, 1604, 1591, 1509 1H NMR

0 d¢y), 65) 2. 38463 2 (8H,
(é §“§% 65@?g}|Q1k 3 §6 ?HS) 322H 18 E?, 12.82
2§E %? 25 = 6. 7 FE) 4.8 2 (2H q, J -8 8

98’ (2H, q, i 8 Hz), 6.91 (1H s), 7.47

= 38 8
éﬁg sBheehildisethbattatiftaln o O S
(9%§$Fg%5?§f|§h gFFQEZdH,CZ 88:5% th 8,12 N 1294
iF%H?%§e§ﬁyF] 1p%¢a§$heﬁzy?]9§f[§ A1%i%2, 2, 2-

trlfluoroet hox neth | - 3-pyridyl]lacetam de
Jé{ oURFRS L 4D AFLEr ! égo%rﬁgcyil Tuorobenzimidazol-2-

%f 5, 6- dlfluoroben2|n1da

2 yIt 5§%?h9F Byt %@%¥%Ziny1TY$ﬂr§ b2 pfislpps 2 p2, 2-
trifluoroethoxy)-6-nethyl - ledyl]acetanlde (1.00 g,
1. 56 bt upRoRtRaRyl - ?Z@eﬁhy %yPYE%%ﬁlh®@¢@@mi@¢lde

hydrochloride
After dissolving 2-[4-[2-(5,6-diflucrobenzimidazol-

2-ylthio)ethyl]piperazin-1-yl]-N-{2,4-bis (2,2, 2—
trifluoroethoxy)-6-methyl-3-pyridyllacetamide (1.00 g,
1.56 mmol) in ethanol (20 mlL), 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) was suspended in water (3 mL), followed by
heating under reflux for 1 hour. After allowing the
reaction mixture to ccol 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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(360 ng, 3.12 mml) was added. The reaction m xture
was 15 concentrated, and the residue was
recrystallized from ethanol to obtain the title
compound (787 ngy, 78% including 40% equi val ent of
ethanol as determined by "H MNVR) as a colorless
crystalline powder. (8) The crystalline powder (300
ng) prepared in the 20 procedure (7) was suspended in
water (3 nmL), followed by heating under reflux for 1
hour. After allowing the reaction mxture to coo

dawn 4esn0am ta%”%%‘il%ti‘llérle-'frecer &%}g{l 25" 5 SiRhegled by

f||trat|on washed Jeat ed

a@g hi:64 ;ak 7 hours 25 under reduced pressure
to g%tglnltheégﬁt e conpound (144 t 39 ng, 48% in an

h I l,0 L1
Flo 15 hoa i RiRontensrPRS srec YapThes 07

(t L L anal SIS) DTA.( |ff renti a
gﬁa Sls%bggégaﬁ ygﬁ @A[g % rential t%ermal
robenzim dazo yl t.hi_o) I] i perazin-1-yl]-
[%ﬁﬁfwﬁ¥WM%mM%§%wu-
P cig | et ani d |ts nohydr ochl ori
4 pEbpkoBRy g2t péﬁlﬁ?‘lOi%hi’éi@lmrﬁﬁeﬂsﬁ)'é’%ﬁhN—
gﬁﬁ%ZG ﬁ$é6§6 1592, 1514, 1479
NRRPASOREE / Di'vé@f&éfrsetﬁoﬂ (“éHme§5lylz380 3.74
(14H, nl 4. 87 8Hz) 4.94 (2H, q, J =
9Py gyl ageggm ﬁ??l, é‘%l)?1 l’FSSG‘O@?hdeOC@lQer@:Hzr)espgcnvely
(1H br)
Melting point: 186-187°C
IR(KBr)cm*: 3389, 3263, 1686, 1592, 1514, 1479, 1274,
‘H-NMR (400MHz, DMSO-ds) &: 2.41 (3H, s), 2.80-3.74 (14H,
m), 4.87 (2H, q, J = 8.8Hz), 4.94 (2H, g, J = 9.0 Hz),
6.96 (1H, s), 7.50 (2H, t, J = 9.0 Hz), 9.11 (1H, bx}.
Elemental analysis for CosHy7C1lFgNgO35+ 1. 6H,0:
Calculated: C, 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~
ylthio)ethyllpiperazin-1-yl]-N-[2, 4-bis (2,2, 2-
trifluoroethoxy)-6-methyl-3-pyridyl]acetamide
dihydrochloride
(1) Preparation of 2-[4-{2- (benzimidazol-2-
yithio)ethyllpiperazin-1~-y1]-N-[2,4-bis(2,2,2~
trifluoroethoxy)-6-methyl-3-pyridyl]lacetamide

In a procedure similar to that described in Example
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El enent al -anal ysis for C25H27C F8N6(3S 1. 6H2O 15
Calcul ated: C, 42.42; H, 4.30; N, 11.87; d, 5.01
Found: C, 42.72; H 4.62; N, 11.23;, d, 4. 08 Exanpl e
3 Preparation of 2-[4-[2-(benzinidazo|-2-

yl thi o) et hyl ] pi perazin-1-yl]-N-[2,4-bis(2,2,2- 20
trifluoroethoxy)-6-nethyl-3-ptidyl]acetam de

di hydrochl oride (1) Preparation of
2-[4-[2--(benzi m dazol - 2-

yl t hi o) et hyl ] pi perazin-1--y1]-N-[2,4-bis(2,2,2

té'éké@ﬁ99E89X¥he uEEth'13IE¥(bgﬁglﬁ98E§th? 251n a
ri e

procedure simlar to that desc 40 2
S S e A S R T IR
IR Bﬁ%%%wa%%%P1529V%EP%9E%E9Vfb?ﬁ%?séﬁaae
btk hbht BREEEELPhFr e ERey bt Sr T PHBERBNCT T HhaTePng
sé)’b*?al%% A4 (RO o B et ) 3 29

(2H . t, J =5 0 Hz) 331 (2H, s), 442(2H q, J =
SMﬁli&yg H?#Btleéz 53°C 8.5 10 Hz). 6.48 (1H s),

SN A Sz%i,%n% i s9657 2097 (e, m),
3.01 (2H, t, J = 5.0 Hz), 3.23 (2H, t, J = 5.0 Hz), 3.31
(2H, s), 4.42 (2H, 9, J = 8.0 Hz), 4.75 (2H, g, J = 8.5
Hz), 6.48 (l1H, s), 7.60-7.24 (2H,m), 7.41-7.65 (2H, m),
8.26 (1H, s}.

(2) Preparation of 2-[4-[2- (benzimidazol-2-
ylthio)ethyl]piperazin-1-yl]-N-[2,4-bis(2,2,2-
trifluoroethoxy}-6-methyl-3-pyridyl]acetamide
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 mlL) and water (5 mL) were added.

A precipitate was collected by filtration to obtain 2-[4-
[2-(benzimidazol-2-ylthio)ethyl]lpiperazin-i-yl]-N-[2,4-

bis(2,2,2-trifluoroethoxy)-6-methyl-3-pyridyllacetanide
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yFthr

yl thi o) et hyl ] pi perazin-1-yl]-N[2,4-bis(2,2,2-
trifluoroethoxy)-6-nmethyl-3-pyridyl]acetam de 15

di hydrochl oride After dissolving the free base (1.00
g, 1.65 mmol) of

2-[4-[2-(benzi m dazol - 2- yIthlq)ethyI]piperazin 1-yl]-
N-[2,4--bis(2,2,2- trlfluoroethoxy) 6- net hyl -
pyridyl]acetam de in ethanol (20 ni), pyrldlne 20
hydrochl oride (381 ng, 3.30 mmol) was added. The
reaction m xture was concentrated, and to the residue,

eghapalobRi 8-k 45@5Wﬁbefsé%gnhﬁ ﬁeeelaggggs érystalllne

precipitate was col | ect ed by [tration to ob
[Bgﬁder The dih dr?chlorld%yfiSO mg) was su e%fT% hp

(benzi m dazol - t hi o) et plI per azi n-
b|sf§r %dPrPFPUor8%%88§9)b§ FﬁyPgstBy?°d§|ﬁ%u%ﬁ%ﬁﬁ%ﬁe
5
gF@ét%%F%nEQ&P%ﬁ%ggfl ﬂé%n%@dr%%%ﬁﬁﬁlde § v&ﬁ?l

OeR o h seBr, B PResEune! Byl 28?@%%0?@%?2%& Pén
v LEES F2ut ket HREh S PBRT LETRELELT afhYpteiey, anc
x,2), .and heated and  dried at 50C for 7 hours under
rgﬁgﬁgdaﬁrégéﬁr%$¥ol Qﬂﬁ%ﬁrPQ@%ff??¢%F%%aﬁﬁﬁﬁﬁﬁﬁ%.(a

739 10 FI
1R SRR ?s‘éiﬁSFwﬁﬁéup SUFbE pe. Tedprass o colorless
nmeasu nts of é 4-[2--(benzi m dazol - 2-

bfet .

h)F] BPBEFAzZi n- 1-yI ] -N-[ 2, 4-bi s(2, 2, 2-

trifluoroethox 6- net hyl - 3- pyri | Yacetam de and its
FIG. 15y%nd FIG. y16 sﬁgw tge)results of TG-DTA

measurements of 2-[4-[2- (benzimidazol-2-
ylthio)ethyl]piperazin—l—yl]—N—[2,4~bié(2,2,2—
trifluoroethoxy)-6-methyl-3-pyridyljacetamide and its
dihydrochloride, respectively.

Melting point: 153-154°C

IR (KBrcm™') : 3407, 1691, 1592, 1513, 1274, 1168,

'H-NMR (400MHz, CDsCN) &: 2.40 (3H, s), 2.90-3.19 (4H, m),
3.26 (2H, s), 3.27-3.42 (4H, m), 3.46 (2H, t, J = 7.1 -Hz),
3.81 (2H, t, § =7.1 Hz), 4.57 (2H, q, J = 8.3 Hz), 4.83
(2, g, J = 8.8 Hz), 6.71 (1H, s), 7.34 (2H, dd, J = 3.2,
6.1 Hz},7.64 (2H, dd, 3 = 3.2, 6.1 Hz), 8.31 (1H, br).
Elemental analysis for CusHzeCl:FsNs035+1.3H:0:

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

Found: C, 42.73; H, 4.88; N, 11.86; Cl1l, 10.01

Example 4
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di hydrochl ori de, respectively. 15 Melting point:
153-154C | R(KBrcnil) : 3407, 1691, 1592, 1513, 1274,
1168. ' H NVR(400MHz, CD3CN) 5: 2.40 (3H, s),
2.90-3.19 (4H, m, 3.26 (2H, s), 3.27-3.42 (4H, m,
3.46 (2H, t, J =7.1 Hz), 3.81 (2H t, J = 7.1 Hz),
4.57 (2H, q, J = 8.3 Hz), 4.83 20 (2H, q J = 8.8 Hz),
6.71 (1H, s), 7.34 (2H, dd, J = 3.2, 1 Hz), 7.64
(2H, dd, J = 3.2, 6.1 Hz), 8.31 (1H, br) El enent al
anal ysis for C25H30C12F6N6C3S 1. 3H2O Cal cul ated: C,

42.72; bPlreffa®dtibn &% 9674CI2- QeﬁgoxEQHde C 42.73
H 4.88; N 11.86; d, 10.0 5 Exanpl e 4 42

Pr epar a{;i eRi 8 D70 0 )
ylth.o)gthy112?§2¥g§?ﬁ§gF§gpﬁ t g@; b= T% 42b§§(2,2,2

trlflu0£9§EF86¥$e§%H%%? E = e PY id¥|$2gfﬁ§5398etamide

nonohydr ochl ori de repar t|on

2- 4-
y|Eh|£§%§ﬂsﬂ?§?§§$%%?%di yl1-N-[2, 4-bi s(2, 2, 2-

L5111 uPEBBLUSELaCoret L oo puLl Byl Lagstam de B

nduc ar to those

d f . - .10
dezc g AR BT (o1 e o B2 o]
ditrif t . .
L2 USSR, PR vt gaecems

hyd hl d | t
(oY orelecideys et L Lo comeun ves Ol net -

éhbse de%c%ébed 1n(§xamgle 3 except for the use of 1-[2-

(benzoxazol-2-ylthio)ethyl]lpiperazine ditrifluorocacetate
in place of 1-[2-(benzimidazol-2-ylthio)ethyl]lpiperazine
trihydrochloride, the title compound was obtained.
Melting point: 141-142°C

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

2.84 (2H, t, § = 6.9 Hz), 3.15 (2H, s), 3.49 (2H, t, J =

6.9 Hz), 4.41 (2H, q, J = 8.0 Hz)[ 4,75 (2H, g, J = 8.5

Hz), 6.46 (1H, s), 7.25-7.35 (2H, m), 7.43 (1H, d, J =

7.8 Hz), 7.59 (1H, 4, J = 7.8 Hz), 8.38 (1H, s).

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

ylthio)ethyllpiperazin-1-y1]-N-[2,4-bis(2,2,2-

trifluorcethoxy)-6-methyl-3-pyridyllacetamide (1.00 g,
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15 2.84 (2H, t, J = 6.9 Hz), 3.15 (2H, s), 3.49 (2H,
t, J = 6.9 Hz), 4.41 (2H, g, J = 8.0 Hz), 4.75 (2H,
g, J = 8.5 Hz), 6.46 (1H s), 7.25-7.35 (2H, n), 7.43

(1H, d, J = 7.8 Hz), 7.59 (1H, d, J = 7.8 Hz), 8.38
(1H, s). (2) Preparation of 243[4- [2- (benzoxazol -2
20 ylthio)ethyl]piperazin-1-yl]-N[2,4-bis(2,2, 2-
trifluoroethoxy)-6--nmethyl-3--pyridyl]acetan de
nmonohydr ochl ori de After dissolving of

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

ht aiso | kg | (¥l ( 2 :
¥r|f|u§§%2?h%§y%%%%ﬁ§q yFbsh%gtl%éFﬁggg%a y§5%5f3§6lgf

1,65 I t I mL .
ﬁygggchgor?ggg)?%%&? @%@Oagg%% ?haggééggggg %ﬁéture was

reaq bﬂ%r%Eéﬁurﬁn?a%g %@%Cﬁggléh%d’e%?%n%%)H@gPemL) and

resi due, ethano

fded: Asygs) Rktal glggggofo | BeLEd DY R AL 8L POE Sy 1y
kﬂ?k%é?%@%ﬁh%@y?% e

”?T?S ) BB TaRh <P oy danfloPradzt S0 m) vas
L0 SYRpERAanLO eher (1,5 0, (ol boved by neat g
USRS OEROL O b, oo pperal v, epyatals

m_ X g% and hggted qu dried at 50C for 7 hours

uﬂﬁg? %aaesdpo he 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 mL 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 crystalline powder.

FIG. 17 and FIG. 18 show the results of TG-DTA
measurements of 2«[4-[2-(benzoxazol-2-
ylthio)ethyl]lpiperazin-1-yl}-N-[2,4-bis{2,2,2-
trifluorcethoxy)-6-methyl-3-pyridyllacetamide and its
monohydrochloride, respectively.

Melting point: 174-~176°C
IR (KBr)cm™: 3431, 1690, 1591, 1508, 1454, 1274, 1169,
1139.

'H-NMR (400MHz, DMSO-d¢) &: 2.39 (3H, s}, 2.66-3.82 (14H,
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15 pressure to obtain the title conpound (84 ng, 28%
as a colorless crystalline powder. FIG 17 and FI G
18 show the results of TG DTA neasurenents of 2-- [4-
[ 2- (benzoxazol - 2- _

yl t hi o) et hyl ] pi perazi n-1- yI] yh [2,4-bis(2,2,2 20
trifluoroethoxy)-6-nethyl - r|dyl]acetan1de and its
nonohydr ochl ori de, respectlvely Mel ting point:
174-176C I R(KBr)cml: 3431, 1690, 1591, 1508, 1454,
1274, 1169, 1139. 25 2 H NVR(400MHz, DMsb-d6) b 2.39

, 3,82 1 14H, cl ogh (87 (2H
éﬁg,,kg)sf (66, Efaa(_*ésﬁf&‘}ﬁh 94 2%1 % 1H S)o Hz) ,

76336(?(WH t’s J 3..3% Hak . +7. J6Q 5 46%2 2H7 Bo-Bet (21, n),

(1H, br) Elenental analys s fo & C 4611 H
S5H2ZB | S- 0. 4H20: 5Ca|cu|ate
Cg H@ ﬁ& y%%g 5. 44 Found: C, 46.17; H, 4.44,
Preparation of

NEEE%fEtP%eﬁ HF&EOFO§ gpfﬁaélF@kO4S 4H;
%/lr:%?f:g%rglgr%rélt L?rp 6, déryl ]Cél%tirrﬁdelg F@Eﬁs hl érﬂée

Preparat| th I di et h -
trlPPuOronEthgrpg% g$ % %a?goxyraﬁ ; Cl, 5.30.
rifluoro-2,4- pentanedlone (25.01 g, 135.3 mmol)

§38Pl§opved in acetonltrlle (230 n.), followed by
Preparation of 2~[4-[2- (benzothiazol-2-

ylthio)ethyl]piperazin—l—yl}—N—[2,6-dimethyl~4-
trifluoromethyl-3-pyridyl]acetamide dihydrochloride
(1) Preparation of methyl 2,6-dimethyl-4-
trifluoromethylpyridine-3-carboxylate
1,1,1-Trifluoro-2, 4~-pentanedione (25.01 g, 135.3
mmel} was dissolved in acetonitrile (230 mL), followed by
the addition of methyl 3-aminocrotonate {15.57 g, 135.2
mmol) . The mixture was subjected to heating'under 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-dimethyl-4-
trifluoromethylpyridine-3-carboxylic acid

hydrochloride
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15 the addition of nmethyl 3-am nocrotonate (15.57 g,
135.2 mmol). The m xture was subjected to heating
under reflux for 20 hours. The reaction m xture was
all owed to cool down to roomtenperature, and
concentrated under reduced pressure. The residue was
purified by colum 20 chromatography on silica ge
(silica gel: 400 g; devel oper: hexane:acetone = 10:1)
to obtain the title conmpound (22.30g, 71% as a
yellow oil. (2) Preparation of 2,6-dinethyl-4-

trifluo Ry bpy¥Lidi car ; ; e
hydr oohl o T géxwggﬁgﬁhg} ALROAYh 16 1By 2By ridine-3

6@@&%%&3%55%?BQEEEE?59W§§hblR%%gggagésagﬁggegéﬁkg%eethanol

(23. was “di'ss I'n ethano
Iy 1 h iti of 5 | LL

SoPG M orastkel B i 58RaE 080T S 9887 Fndpeove
5.m Lected, ta heatin nder fl r 2
R e s AL R R
to. t . d trated hyd hl ori
HAGEETE HEY SWRLHBAdAtanloEoREaNEParEdTdE: fBBuRedYS.
pﬁﬁssure. The teiidue was ?ieotrogicallX distilled
t hr8e TERMEL R PAXEBT &t HaRoP ldRYeCoFGeReCl THEWReSPdGEOM

s_suspended in_  ethanol under_ heat, and,subsequent
{ BSRPFEPLIF 6N, 2PAeCORFFRERRE ShnbYBOREBRPFACCACAAGARS nL)
reducea gressure. The residue was azeotropically
dVefi pREgY: fPlecRRERNEBREBAe UNdgRJr 8BS REUBRESEBT ERE The
addi tion of ether, the reaction 15 product was

cbPPLCHEdWRY PrEPFEPPORELOYOFLAERILAE ERFpe 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 coliected 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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compound (25.24 g, 99% as a colorless powder. (3)
Preparation of 3-tert-butoxycarbonyl am no-2, 6-

di met hyl -4-trifl uoronethyl pyridi ne

2,6-Di nethyl -4-trifluoronethyl pyridine-3-carboxylic 20
acid hydrochloride (23.17 g, 90.6 nmol) was suspended
in tert-butanol (175 nL), &fd subsequent to the
addi ti on of D phenyl phosphoryl azi de (DPPA) (35.25 g,
128.1 mmol ) and triethylamne (31.36 g, 309.9 mmuol),
the suspension was subjected to heating under refl ux

fekt3aP0Ubs. fygﬁeE?g?FS%ggan)T 2 %Q%Eactlo% was dried

reaction mxture rom

cabggogﬁhghrgﬂg QBS?pthh§¥Sg gngrlng8§ Fligp under

anhydr ous”sodi um sul T at & oncen
T d fied
FPaEarbERRuhee . e R R ety Jfl%gd% e

exane; ace to ob he title
céﬁgéﬁ% Oeigpﬁx & %éA}cﬁsgglpéFél§EPI6 "ab8%4;
Pr.epar ati on am no 6-di neth
t????ésP%EEtﬁ§raQ?raFﬁanthd hYOFPd@btaln the title
3-tert- Byt bonyl g} 6-di met hyl -4 10
¢ FPFPoBR ngiﬁyﬁéygrdﬁﬁ (%i 24Pl 3o h AP L was
di ved i n et hanol é and subsequent to the
%ft BﬁpaFaEb%h%r%g%ﬁl’éﬁr r Podipatheindnol (140
solution was stirred at 60C for 12 hours.

The FE%E%??%PW@&?M%EYﬁégi%%n@%%Y@@@%@l®hﬁé$ r educed

pressure, 15 and the residue was suspended in a
nlxture30 fent ﬁ@mtoxycarbonylamlno 2, 6-dimethyl-4-

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 obatin 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




acetate and ether. The reaction product was coll ected
by filtration, and washed with ether to obatin the
title conmpound (15.64 g, 82% as a col orl ess powder.
(5) Preparation of 2-bronp-N(2,6-dinethyl-4- 20
trifluoronethyl-3-pyridyl)acetam de

3- Am no- 2, 6-di net hyl -4-trifl uoronet hyl pyri di ne

di hydrochl oride (15.60 g, 59.30 mml) was dissolved in
met hanol (100 nL) In an ice bath, an ammoni a-sat ur at ed
met hanol solution (300 nL) was added, and the m xture

“@%omzéhﬂ%%@§6%ﬁ %ﬁ%@?r”‘TﬁgeofSQﬁiéof%g%ftﬂég M%ghed with

extracted | 47 from chl or of or m Wat er

Iaﬁhewaﬁp@?g%@ew gﬂhge%ﬂ@ s%' gﬁ%aﬁghyggaus

sodi um su and ncentr ated Gce
gd I
d.ﬁﬁﬁﬁ%ﬁlﬁﬁsﬁaéﬁ?&%? Ceg B‘?%%s‘é%%uéﬂ?h% residge was
f . t I 10. 80
""89%%09%9 BBt o Rbay adnp18uB3eguent to
7 0 nmL dde
5GP ?@“&Aopeo%' Fr N rRE R LanttaPE A aROf B BgrA2 mmol),

The t t t
hauf@u%aanﬁisae@a%?zgﬂgi a%%%ﬁ“dpi'ﬁseg oesd6r 80" gl
T dachipepubthen="gaf nkS 9«5‘% AddeHopeRpaLse While
hexane: acetone = 10: 1->4: 1-) Recrystal lization

ﬁhré%ﬂ9| B@e@éﬁéugﬁdlﬁeﬁanéCSf 8FBed Thhantfpee was

96% as col orless needles. 15 (6)

ound %17 68
Pﬁggﬁraﬁi h &POB. F@mPQréﬁéﬁioFHFaEHP hours, and

10 concentrated under reduced pressure. The residue was
purified by column chromatography on silica gel (silica
gel: 400 g; developer: hexane:acetone = 10:1—24:133:1).
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-

ylthio)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-pyridyl]lacetamide and 1-[2-(benzothiazol-2-
ylthio)ethyllpiperazine dihydrochloride was used in lieu

25 of 1-[2-(benzimidazol-2-ylthio)ethyl]lpiperazine



yl t hi 0) et hyl ] pi perazin-1-yl]-N[2, 6-di nmethyl -
trifluoronethyl-3-pyridyllacetam de The title
conpound was obtained as a free base by conducting a
reaction and treatnents simlar to those 20 described
in Exanpl e 3 except that 2-brpgo-N-(2,6-

di met hyl -4-trifluoronethyl -3-pyridyl)acetam de was
used in place of
2-hroino-N-[2,4-bis(2,2,2-trifluoroethox y)-6-

met hyl - 3- pyri dyl | acetam de and 1-[ 2-(benzot hi azol - 2-
yLEhhoyebhyh bpiger azi ne di hydrochl oride was used in
lieu 25 of 1-[2-(benzim daz

ol 72- ykéﬁh?%@&@ﬁ'b@l@Ef@Z'Qe ﬂénEBtPXQEBQDbQTide- (7)

Preparation of 2-[4-[2 (benzothlazo

y|th'91@&53%%9*§ff§§$@réf¥ﬁllhgi?dﬁ gbn§t8¥ﬁﬁﬁﬁ¥l 4-

trifluorone acet |hydroc rdée 5

N R T Tt SN R L B E R af po ot
ot hanol 2 (16 b PohachEtadPy fﬁ@%ﬂ%ﬁ??‘&ﬁﬁ?%@?%ﬁéb
nyﬂigﬁg gbs con%§%¥%g? érlg%u%ﬁ%%?5h¥ﬂg :ggf%ﬁgf]acetamide
eie0|p|?é?ez%ng%%FFé%?%ddbés??L%?a%?oﬁtgﬁnogbf5?nm¥he
c#%f%w%??wn% rdafPion 16t mir B e dovEhashtneice (227

resuit of T 15 me%suremsnts of

ﬂ [26(%%% |Eefaction mixture was concentrated,
ylth t.hyl razi n-J| I N- - dlneth | - 4-
aédltg hg iégfﬁhefletha oi £ and Water {2 mL)

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 TG-DTA
measurements of 2-[4-{2-(benzothiazol-2-
ylthio)ethyllpiperazin-1-yl]-N-[2, 6-dimethyl-4- |
trifluoromethyl-~3-pyridyl]acetamide and its
dihydrochloride, respectively.

Melting point: 221-212°C

IR{KBr)cm™: 3427, 1692, 1430, 1389, 1240, 1177, 1154.
'H-NMR (400MHz, CD;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 (1B, dt, J = 1.0, 8.1 Hz),.
7.47 {(1H, dt, J = 1.0, 8.1 Hz), 7.85-7.93 (2H, wm), B8.26

{(1H, s}.
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trifluoronethyl-3-pyridyl]acetam de and its

di hydrochl ori de, respectively. Mlting point: 221-212C
20 IR(KBr) cm 1: 3427, 1692, 1430, 1389, 1240, 1177,
1154. 1H NMR (400MHz, CD30D) 5: 2.68 (3H, s), 2.81
(3H, s), 3.32-3.45 (4H, m, 43.62-3.73 (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 25 (1H, s). | 49 El enental
anal ysis for C23H28C12F3N50S2. 0. 6H20: Cal cul ated: C,

46.158enida14 29651 Wi s1 k080, Glecl oskaungi,o¢. 46. 46,
H 5.07: N, 11.66: O, 12.04° E§§%§|efs 5 Breparati on

ota2chdalt2d(:5¢, 46.56; H, 4.96; N, 11.80; Cl, 11.95
trifluoromethyl benzoxazol - 2-yl t hi 0) et hyl ] pi perazi n- -

1rphd [ 2, 4- b saeetby! 1hi 6) 06t hyh- 3%, c1, 12.04
pyri dyl ] acet am de nonohydrachl oride (i) Preparation of
2gaeieart @-5- 10 trifluoromet hyl benzoxazole The title
compound was obtai ned by conducting reactions and

treatne Lo L hoege ;deseri bed in Exanple 85
of WO 92%%§%Egkg§%e%? Po?ﬁtﬁg 3§e of 4-

trif'U0£9ﬁ%ﬁﬁxkgﬂgﬁgkéangé§%2§9ggégéFggP5ﬁtgyl]piperazin~

2-trifluoromnet _
L b (oL oo DXL RRE Rt o\ 2o Kbt Tha-
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-
trifluoromethylphenol in place of 2-trifluoromethylphenol.
(2) Preparation of 1-[2-({5-trifluoromethylbenzoxazol-2-
yvlthio)ethyllpiperazine ditrifluoroacetate
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-dgs) 5: 2.60-3.20 (10H, m), 3,57 (2H,
t, §=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).

{3) Preparation of 2~[4-{2~- (5-trifluoromethylbenzoxazol~



The title conpound was obtai ned by conducti ng
reactions and treatnments simlar to those described in
Exanpl e 22 of WO 98/ 54153 except for the use of 2 20
mer capt o-5-trifl uorobenzoxazole in place of 2-

mer capt obenzoxazol e. 1H NVR (460MHz, DMSO- d6) 5:
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 50 2-ylthio)

et hyl ] pi-geradionelthylll phipk224 1Bi-3 -8ty [bhige) -
6-met hyl --3--pyridyl | acetam de The t|tIe compound

was obbakngedtas12hGel ObLasshyar¥shahliige | ra%%%lb%
conducting reactions and treatnentS 5 Simlar to those

deSCf'b@ﬁe'ﬁl%&é”@bﬁpgﬂnefwwg 98t a4ia3 nggeeglggﬁegge

use of 1-[2-(5-trifluoronethyl benzoxazo

2c¥b&hb@l§h@ybbau@%f$§'ESnﬂhEE&B uQe, %E%%Bﬁ%eahﬁ RL8%8ments

2- (benzoxazol piperazine
o Suagibioipaen oo 0B ookt 1051045 spncrs
ZeEgepgsfir?ﬁﬁezugg'§f8%—§gﬂ’5HLr3%1§6ré2H}Y&lgég;ogagol—
(%F§igh%2 éEﬁéiip?? oﬁZ%Pe der %l&lk%agétageSEn(pEgce of
oty PripsaEstet b SRS
ba§£g§%E¥ gg g nethyl 3-pyridyl]acetam de

10 Melting point: 103-104°C

1H-NMR (400MHz, CDC13) &: 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 (2H, t, J = 6.8 Hz), 6.67 (1H, =8),
7.51-7.53 (2H, m), 7.85 (1H, s}, 8.55 (1H, s).

15 {4) Preparation of 2-[4-[2-(5-trifluoromethylbenzoxazol-
2-ylthio)ethyllpiperazin-1-yl]-N-{2, 4~
bis{methylthio)-6-methyl-3-pyridyl]lacetanide
monohydrochloride

2-[4-[2~-(5-Trifluoromethylbenzoxazol-2~

20 ylthio)ethyl]piperazin—l-yl]—N—[2,4—biskmethylthio)—6~

methyl-3-pyridyl]acetamide (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

25 (0.5 mL} and water {5 mL) were added. A precipitate was
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nmonohydr ochl ori de
2-[4-[2-(5-Trifluoronethyl benzoxazol -2- 20 ylthio)

et hyl ] pi perazin-1-yl] -N [2, 4-bis (nmethylthio) -6-.-
nmet hyl - - 3-pyridyl] acetam de (200 ng, 0.35 mmol) was
di ssolved in ethanol (4 nL), 5fioll owed by the addition
of pyridine hydrochloride (82 ng, 0.70 mmol). The
reaction mxture was concentrated, and to the

resi due, ethanol 25 (0.5 nL) and water (5 nlL) were
added. A precipitate was | 51 collected by filtration

t eo0btatBdt B¢ Fillkea¢9BROURUCHEEIn FHe 33U e@8oApou (180
colorless crystalline powder. FIG 21 and FIG 25 ﬁo

the, resyht §soh E@a@}éesgee§ggea§m&aeogo%de&4 [2-

(5-trifluoronethyl benzoxazo

y|th'°)?t@Y'iP' ?&aﬁt@ Loyl LDl 2nd- Pgéﬁﬂgghgkt?bogTﬁ

nethy - 3-pyridy acetan1 e and it's nono rochl ori

SpeeigleYs ff 2 237‘?9'125#??2&89§T§§ﬁ§§§%nzoxazo1-2"
1%%?589‘3@ pHERRTh- Pty %5 126 oL sfe iy hrodle-
CIErg - -%Vrﬁgx%i'%‘?:s}asﬁé?sa%l@iﬂa@&mﬁs%%%regef
Pere B I6T 1 aso N 1133 Example 7
WEPRIRY' 88:8L: 21ob-Tael @ (benzoxazol-2--

IR(KBricm™': 3427, 1685, 1501, 1437, 1327, 1143, 1123.
'H~NMR (400MHz, DMSO-de) &: 2.42 (3H, s), 2.43 (3H, s),
2.46 (3H, s), 2.70-3.84 (14H, m), 6.94 (1H, s), 7.72 (1H,
d, J = 8.3 Hz), 7.91 (1H, 4, J = 8.3 Hz), 8.06 (lH, s).
Elemental analysis for Cy4Hz3C1FiNg0;S3°0.5H,0:

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-[4-12- (benzoxazol-2-
ylthio)ethyl]lpiperazin-1-yl]-N-[2-(2~
methoxyethoxy)-4-(2,2,2~trifluoroethoxy)-6-methyl-
3-pyridyl]acetamide monohydrochloride

(1) Preparation of 2-[4-[2- (benzoxazol-2-

ylthio)ethyl]piperazin—l—yl]—N-[2—(2—methoxyethoxy)—
4-(2,2,2-trifluoroethoxy)-6-methyl-3-
pyvridyl]lacetamide

The title compound was obtained by conducting a
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ylthi o) ethyl]piperazin-1-yl]-N[2-(2-

nmet hoxyet hoxy) -4- (2,2, 2-trifl uoroet hoxy)-6-nethyl 20
3-pyridyl]acetam de nonohydrochloride (1) Preparation
of 2-[4-[2-(benzoxazol - 2-

yl t hi o) et hyl ] pi perazin-1-yl]-8b-[2-(2-nmet hoxyet hoxy) -
4-(2,2,2-trifluoroethoxy)-6-nethyl -

pyridyl]acetam de 25 The title conpound was obt ai ned
by conducting a 52 reaction and treatnments simlar to
t hose described in the procedure (1) of Exanple 3

exegptibhahnd- Brek 25
nethoxiethogy) 6- ngﬁﬁgkg4 %é %aﬁ trlFPugFog 8§§?e§ in the

pﬁfbé%ﬁb@@eq§?]gf ﬁ@émﬂ?gdB'ng SEe Rat 2= romohﬁ[%Z (2-
blhé&g@g{gf‘?%%éﬁ?ﬁlﬁ%‘%@?zyl %2?2?”&5%%?5%&%3%2 j2ge
BrLagEoLas zéﬁ?s‘ﬁgéiﬁ%ﬁo}amwﬁ 86+ dzbRamo-N- (2, 4-

PITAcT) ?%Lﬁ%%ﬁi%}‘%t“e??— Ll -3 pyridylacetanide
yil%@ ?Eﬁ ] ﬁa%%%%iino&yﬂ%ﬂh%k %%m%ﬂféé‘r"axzyféé“’x”
rld de nmonohydr och| ori de
P A A € S S DS L1 9 i ok 2z ez it dazol-2-

mﬁ ST A bl e 5

ved in ethanol (10 nL) foll owed by the addition
SQF FHA TR $hi 7§ drel 4188 mpxazo 2ol ) The

reactlon n1xture was concentrated, and to the

_ reS|&G§ i@ eddolllpiperazin-1-y1] -N- [2-{2-methoxyethoxy) -

—(2,2,2—trifluoroethoxy)—6-methy1~3—
pyridyl]acetamide monohydrochloride

2-[4—[2—(Benzoxazol—2—ylthio)ethyl]piperazin—l-yl}—
N-[2- {2-methoxyethoxy) -4~ (2, 2, 2-trifluoroethoxy) —6
methyl-3-pyridyllacetamide (500 mg, 0.86 mmol) was
dissolved in ethanol (10 mL), followed by the addition 6f
pyridine hydrochloride (198 mg, 1.71 mmol). 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 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)ethyl]piperazin—1~yl]—N-[2—(2—methoxyethoxy)~4—

(2,2,2-trifluoroethoxy)-6—methyl—3—pyridyl]acetamide and




(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
measur enments of 2-[4-[2-(benzaxazol - 2-

yl thi o) ethyl| pi perazin-1-yl]-N[2-(2-nmethoxyet hoxy)-4
25

(2,2,2-trifluoroethoxy)-6-mnethyl-3-pyridyllacetan de
and 53 its nmonohydr ochl ori de, respectively. Melting

potBt nohB8hydi8261bRIKEY ) reBbect34d2, 1686, 1593, 1507,
1454, 1170, 1137. ' H KVR(400M&, CD3CN) 5: 2.38 (3H

8 o® 3.31 (3H, 3.42-3.59 (4H
Sﬁelglﬁé %ogﬁtg 581n182 ék&) 3(72 38%4 (2H ) 4(38

Eik‘(KEz, ér%ﬂzggjgz)ee‘béﬁ(%’} 07] 148‘;(51 5'121)7 21%7

S ot s S i B350 g6 on. .

b 03 N s honos e atRe T8 0 retnd foF prepdrTng > Bl
AT IR o
afnﬁrlsgsﬁrgacg g g%ﬁd 6r¥2C%§ Engs %ﬁ;céﬂp?un?4ln$H,

& relg ga s %oﬁ?ég é gb ?1H' Pe method of cla

Elemental analysis for CygH3zsClF3Ns0sS:0.4H,0
10 Calculated: C, 49.78; H, 5.43; N, 11.16; Cl1, 5.65

Found: c, 49.76; H, 5.31; N, 11.25; C1, 5.78
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basi ¢ conmpound is a nitrogen-containing conpound. 3.
The nmethod of claiml or 2, wherein said 10 polyacidic
basi ¢ conmpound is a piperazine derivative. 4. The

met hod of claim 3, wherein said piperazine derivative
is represented by the followspg fornmula (1); 15 HC
NC2 1IN -- NCNZ}a R1 R2 wherein X represents -NH, an
oxygen atomor a sulfur atom Y1, Y2 and Y3 each

i ndependently represent a hydrogen or hal ogen atom or
a lower alkyl or |lower haloalkyl group, Rl, R2 and R3
each i ndependently 20 represeniia@dydrogen or hal ogen
atomor a lower alkyl, |ower haloal kyl, |ower

al kyl thio, A eyamdwnleal ke HFind %ra&d(%& salt of
group, Q denotes an integer of from1l to 2, mdenotes

a@ %819Q§£d9é ﬁégﬂbzcéﬁﬁéunan a919$nﬂ%§§c %EténgfggEronger

roml to 3 od o aim

S@hgnpb9§[§fhge 3P %ewéEQE'¥8dh§tr89r§§fgtgglgyaﬁgftlon

I owi ng fornul
salt, which comprises reacting said polyacidic basic

compound with an acid salt of pyridine.

2. The method of claim 1, wherein said polyacidic
basic compound is a nitrogen—containing compound.

3. The method of claim 1 or 2, wherein said
polyacidic basic compound is a piperazine derivative.

4. The method of claim 3, wﬁerein said piperazine

derivative is represented by the following formula (1):

o] ot @

wherein X represents -NH-, an oxygen atom or a sulfur
atom, Y', Y* and Y® each independently represent a
hydrogen or halogen atom or a lower alkyl or lower
haloalkyl group, R', R®* and R® each independently
represantsra 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.

5. The method of claim 3, wherein said piperazine
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bis(2,2, 2+

wherein X represents -NH, an oxygen atomor a sul fur

atom Y1 and Y2 each i ndependently represents a

hydrogen or hal ogen atomor a trifluoronethyl group,
Rl and R2 each independently represent a nethyl,

trifluoronmethyl, 10 methylthio, trifluoroethoxy or

met hoxyet hoxy group. 6. The n%?hod of claim3, wherein

said piperazine derivative is

2-[4-[ 2- (benzi m dazol - 2-

yIthio)ethyI]piperazin l-yl]- N—[2 4-Dbi s(met hyl t hi o) - 6-

gﬁe:%ilc‘)? oben2| m azoI 2- y‘%ﬁw%’) Ahhe[ %ﬁog“ﬁﬁgqué% fofmq]]a I\L2

[2, 4-bis (2, 2, 2- trlfluoroethoxy) - 6- net hyl - 3-
pyridyl]acetanide, 2-[4-[2-(benzi m dazol -
yl t hi o) et hyl ] pi per azi n- I-yI] N-[ 2, 4- b s(

trlfluoroethoxy) 6- et hyl

20 (benzoxazg kthio) et \V/T i lf--yl 1 --N

s ?ﬁifsf\/ﬁ oS, )
' Qet hoxy) - 6- met hyl - 3- pyri dyl ] acet am d

e, 2-[4-]2- (benzothiazol 2-yl t hi o)

et tr%llj&pl gr azin--| P%
[ P8 LGite hﬁPPEeFF Bu oN@hetﬁ?i §gﬁyrﬁ&yﬂq§éeﬁaﬁwdéur
2- % 4-- (55 trlfluoronetq§ibenzoxazm
yriF o) &t wﬁlpﬁfpeﬁaﬂ} n-ndgRqnde ol v %@{%Rﬁﬁ thitgjdBygen
th | - 3-pyridyl]acetam_ de, or

0F4 Féogs@ngﬁnggp 8. trlfluoromethyl group, R' and R?
yl thi o) ethyl] piperazin-I-yl]-N[2-(2-nmethoxyethoxy) - 4-
(?afhzlPF?PPBGPB@%Ho%9yreSﬁ§¢h9|ms ByLr dyFladepanindshyl,
7. The nethod of claim 3, wherein said piperazine 5
d@?FbX@tbéOvstglfﬂnoFQEFb@ﬁylﬁﬁd@@@hozyethoxy group.
yIthlo)ethyI]plpera2|n -yI']-N-[2, 4-bi s(net hyl t hi o) - 6-

. The method of claim 3, wherein said piperazine

) 2, 2-

derivative is 2-[4-[2- (benzimidazol-2-
ylthio)ethyl]lpiperazin-1-yl]-N-[2, 4-bis (methylthio)-6-
methyl-3-pyridyllacetamide, 2-[4-[2-(5, 6-
difluorobenzimidazol—Z-ylthio)ethyl}piperazin—luyl]—N—
[2,4-bis(2,2,2-trifluoroethoxy)-6-methyl-3-
pyridyllacetamide, 2"[4—[2—(benzimidazol—2—
ylthio)ethyl]piperazin-1-yl]-N-[2,4~bis (2,2, 2~
trifluorcethoxy)-6-methyl-3-pyridyllacetamide, 2-[4-[2-
{benzoxazol-2-ylthio)ethyl]piperazin-1-yl]-N-[2, 4-
bis(2,2,2—trifluoroethoxy)—G—methyl—B—pyridyl}acetamide,
—{4~[2—{benzothiazol—z—ylthio)ethyl}piperazin-l—yl]—N—
[2,6—dimethyl—4—trifluoromethyl~3-pyridyl}acetamide, 2-
[4-{2- (5-trifluoromethylbenzoxazol-2-

ylthio)ethyllpiperazin-1-yl]-N-[2, 4-bis (methylthio) -6~
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met hyl pyridin-3-yl] acetamde or 2- [4- [2- (5, 6--

di fl uor obenzi m dazol - 2-yl t hi 0)

et hyl ] pi perazin-1-yl]-
[2,4-bis(2,2,2-trifluoroethoxy)-6-nmethyl-3 10 _
pyridyl]acetam de. 8. The ng%hod of any one of clains
1-6, wherein the acid in said acid salt of pyridine is
selected from the group consisting of hydrochloric
acid, sulfuric acid, nitric acid, phosphoric acid,

sul furous acid, nitrous 15 acid, hydrobrom c acid,

2%?%?&9d35p99h8¥é?885F8m§8a6|8rb§tﬁﬁ'%2agbghz§%g§ hCpo

oxal ccini
o e T R

DR Ca 26 By RRTLSLNEDL £ Rckd oSl UaO0LE 204 coPOnice.
e R
Bar L iRE e TS50 hla A TaCRar R gt g T idi ne 1 a
PYLLGLRr Iy pEL orl e, BT A0 The petiog ol claimt. o
3@%5?%&%§£§$¥%?1d§§§$ﬁ95a9+?ehpf22zié|é%né@hérthuo) 6-

nmet hyl - 3- pyri dyl ] acet am de, 2- ; -[2 §5 6 5
¥ Lor bR 7 R ua2 8P L 22 YV B b9) ethyl I piperazin-1-y1]-

1-
pE§Z£%§%€QZ:gr%TF¥$ﬁh%@6@?h%&§yl66n%@ﬁ9Y133-

pyridyllacetamide.

8. The method of any one of claims 1-6, wherein
the acid in said acid salt of pyridine is selected from
the group consisting of hydrochloric-acid, sulfuric acid,
nitric acid, phosphoric acid, sulfurocus acid, nitrous
acid, hydrobromic acid, 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, salicylic acid,
pamoic acid, pantothenic acid, gluconic acid,
ethanedisulfonic acid, benzenesulfonic acid,
paratoluenesulfonic acid, methanesulfonic acid, glutamic
acid, aspértic acid, trifluoroacetic acid, and tannic
acid.

9. The method of any one of claims 1-6, wherein

said acid salt of pyridine is a pyridine hydrochloride.
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pyri dyl ] acet am de, 2-[4-[2-(benzim dazol -2-
ylthio)ethyl]piperazin-1-yl]-N[2,4-bis(2,2,2-
trifluoroethoxy)-6-nethyl-3-pyridyl]acetan de, 2-[4-[2
10 (benzoxazol -2-ylthio)ethyl]piperazin-1-yl]-N][2, 4-
bis(2,2,2-trifluoroethoxy)-6-%ethyl-3-pyridyl]acetamd
e, 2-[4-[2-(benzothiazol-2-ylthio)

et hyl j pi perazin-l-yl]-N

[2,6-di nethyl-4-trifluoronethyl-3-pyridyl]acetam de,

2- [4-[2-(5-trif|uoronethylbenzoxazol 2- 15

[t hi h h: 6-
?/re: h;/IOigt p)y;lirl%egg/ acet ani flé}ia]lgyjz W}%lze (ng%az%i Iofﬁajéldlc
YbhBLe) ebAYbLRLPeEaZL iy 11yl s b 25 ( 4B, hgxyet hoxy) - 4-

‘ﬁa@hsa.éfﬁkfﬁﬁ9§%F AR ;EZEgEigﬁﬁgggggig:

ki yére?%%éﬁﬂ;as%a%ﬂﬁo aatagte

y?#ﬁ.%?%@ﬁ?ﬁ%bﬁig?QQ# 27y} ERiR) pohyl bpipaEeRyRr A g) ] 61—
arf “%'—'-5%2%2%%aéab%fég%gﬁh%f'é hetnyfosl™ &

erazin--|-y
[%Y% %fo%c%tﬁm%ﬁ?f|%o&%ei%ok?%nelm%@ﬁ9913258
|d¥ Lacetan1de and said acid salt of gyrldlne is a
p%i?% e Ry Bt e HPRF R e -4 oy1] -N-[2, 4-bis (2,2, 2-
%f 2- (Benzi m dazol - 2- yIthlo)ethyI}plpera2|n- 1-yl]
%%Prﬁe%P%XXhe?ﬁ@??@ﬁ%ﬁ3“ﬂyh%@h¥ pyetamihdg, 52-[4-[2-
yh&gcetanlde monohydrochl oride or a water adduct
etxazol1 -yt e h 71 Livtedenzi mi tagbl 1= [2, 4-
yIthlo)ethyI]plfera2|n I-yI] N-[2,4-bis(2,2,2- '
trifluoroethoxy)-6- methyl—3—pyridyl]acetamide,

2—[4—[2—(benzothiazol—Z—ylthio)ethyl]piperazin—l—yl]~N—

[2,6-dimethyl—4~trifluoromethyl—3—pyridyl]acetamide, 2-

[4~[2- (5-triflucromethylbenzoxazol-2-

ylthio)ethyl]piperazin—l—yl]—N-[2,4—bis(methylthio)— -
methyl-3-pyridyllacetamide, or 2-[4-[2- (benzoxazol-2-
ylthio)ethyl]piperazin—l—yl]—N-[2—(2—methoxyethoxy)—4~
(2,2,2—trifluoroethoxy)—6~methyl—3—pyridyl]acetamide} and
said acid salt of pyridine is a pyridine hydrochloride.
11. The method of claim 1, wherein said polyacidic
basic compound is 2-{4-[2- (benzimidazol-2-
ylthio)ethyl]piperazin-l—yl]—N—[2,4—bis(methylthio)—6—
methyl-3-pyridyl)acetamide or 2-[4-[2-(5, 6-
difluorobenzimidazol—2-ylthio)ethyl]piperazin~l-yl]—N~

{2,4~bis(2,2,2—trifluoroethoxy)—6—methyl~3—



10

15

20

25

trifluoroethoxy)-6-nethyl-3-pyridyl]acetam de
nmonohydr ochl ori de 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-
bis(2,2,2-trifluoroethoxy)-6-get hyl -3-pyridyl]acetam d
e dihydrochloride or a water adduct thereof, 2-[4-[2-
(benzoxazol --2-ylthio) ethyl]piperazin-1-yl]-N]2,4-
bis(2,2,2-trifluoroethoxy)-6-nethyl-3-pyridyl]acetanmd
e 15 nonohydrochl ori de or a water adduct thereof,

?geﬂih 1] acetamlde, an hglac1d salt of ?Pfiﬁ}Ff,éﬁ a

nzot hi azol -2-ylth.| ) pi perazin-I-
dj 4 I hyl - 3- pyri dyl ] acet am de
d?g?%?%{éﬁl g&ﬁgécggeg%ter adduct thereof, 2-[4-[2- (5-
lt]r' leouﬁ omef hw b@quﬁ(e%zolmldé/zlotlhlé)-)i,feftrl'}/llc])pltr'hyl Zﬁlnpera}/z:m—

LA DI B B st o

nzoxaz

'é¥k$?%%#B§}§§iWPPPgﬁﬁrﬂ¥PEO(éde or a water adduct thereof,

Pyt By Tadec A GE HORURTEGEHFOF Pl cor 2 vai o1 adduc
201 L 8L hy 1 piperazin-1-y1]-N-[2, d-bis (2,2, 2
trifluoroethoxy)~6-methyl-3-pyridyl]acetamide
monohydrochloride or a water adduct thereof, 2-[4-[2-
(benzimidazol-2-ylthio)ethyl]lpiperazin-1-yl1]-N-[2, 4-
bis(2,2,2-trifluoroethoxy)-6-methyl-3-pyridyl]acetamide
dihydrochloride or a water adduct thereof, 2-[4-[2-
(benzoxazol-2-ylthic)ethyl]lpiperazin-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-y1]1-N-[2, 6-
dimethyl-4-trifluocromethyl-3-pyridyl]lacetamide
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]acetamide

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

(benzoxazol-2-ylthio)ethyllpiperazin-1-y1]-N-[2-(2-
methoxyethoxy)-4-(2, 2, 2-trifluoroethoxy) -6-methyl-3-
pyridyl]lacetamide monohydrochloride or a water adduct

thereof,





